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‘Mathematics 2011 (Outside Delhi) Set I

Time allowed : 3 Hours Maximum marks : 100
SECTION — A Solution : Here, | A |=2(-2) -5 (3)
1. LetA={1,23),B={4,567 andletf={((,4), g =-4-15=-1920
(2, 5), (3, 6)} be a function from A to B. State - AT exists 5 _3
whetl.ler fis one-one or not. [1] and adj A = [ ‘ }
Solution : Given, -5 2
A =112 3}1 -1 1 :
A7 = —.ad
B = 14,5,6,7) a9 s
f=114),@275) (3 6) 1[-2 -3
f: A > Bisdefined as =E[—5 2:‘
~ f)=4, A2)=5, f(3)=6.
Different points of the domain have different _ 32 3|_1 A Ans
f-image in the range. 19]5 -2| 197" |
fis one-one. AR 5 If a matrix has 5 elements, write all possib]
. o . a ma elements, write all possible
2. What is the principal value of orders it can have. ‘ [1]
cos 1 (cos 2_“)4. sin~! (sin E) ? [1] Solution : Since a matrix of order m x n has mn
3 3 elements therefore, to find all possible orders of a
Solution : Given, matrix with 5 elements, we have to fill all possible
ordered pairs (m, n) of positive integers whose
cos™1 ( cos EJ +sin-l ( sin EJ product is 5. Hence possible orders are 1 x 5 and
3 5x1. Ans,
We know that principal value branch of cos™ is 6, Evaluate : I(ax+b)3dx [1]
=1, T T
[0, 7] and sin 15[“‘5'5 ) Solution:Let, I = J'(a.x+b)3dx
. The principal value of Let E=ax+b
o] [cos H:] 4 sin-! [sin 25 J Differentiating w.r.t. x, we get
3 dt
E =a-0
_ ETE_'_ R N _ 2 at
= 5 +sin”sin| = 3 - dr = —
= 2?13+sin“1 (sin g] [ = Its.%t-
11,3
2n =« == |t
= ? +§ =T, Ans. . | I P J‘ dt
3 45,1
c0s15° sin15° - It 'dt;

3. Evaluate:’sin.mo c0s75° [1]

1
R | =
Vo N
rP-IH-.p.
S~
+
@)

cos15° sin15°

Solution :|
sin75° cos75° = lt4 +C
4
= C0875°. c08 15°~5in 75°. sin15° 1“
= cos(75° + 15°) = —(ax+b)4 +C Ans.
[+ cos (A +B) = c0s A cos B - sin A sin B] 4a :
= cos 90° dx
= 0. Ans. 7. Evaluate: j - ] [1]
2 3 X
4, IfA-=, [ ':lwriteA'lintermsofA. 11 o dx
5 -2 . Solution:Let I = Jﬁ
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1]

an(2)oc]

sinx + C. Ans.

8. Wirite the direction-cosines of the line joining
the points (1, 0, 0) and (0, 1, 1). ' 1]
Solution : The d.r’s of line joining points (1, 0, 0)
and (0,1,1)are0-1,1-0,1-0

ie.-1,1,1
-1 1 1
. D.Csare ———,—1=,—F
JEi2 41 V3V3
11 1
= J—'I \/—‘r\/—' Ans.

9. Write the pro]echon of the vector i -J on the
vector { + ] [1]

A A - A
Solution : Leta ;—]and =i+7.

— >

Now, projection of Zond
a. i—).(i+ - _
L (Dl 110 o g,
| ;, | 1 +1
10. Write the vector equation of a line given by
x-5 _y+4 z-6 ]
3 7 2
Solution : The given line is
-5 y+4_ z-6
3 7 2
The equation of line (i) comparing with
X—-xy _Y-Wi _z27%

a b c
Wehavex1=5,y1=—4,zl=6anda =3,b=7,
c=2
Fixed point vector,

> A A A AN A

a = x1i+y1]+zlk=5i—4]+6k
Direction vector,

> A A A A A A
b = ai+bj+ck=3i+7]+2k
. Vector equation of the given line is
7 = 7 +07
Y AN A A N A
r = (5i—4j+6k)+M3i+7]+2k).
Ans.
SECTION — B

11. Letf:R— Rbe defined as f(x) =10x + 7. Find the
functiong:R— R such that gof = fog =Ig. [4]

** Angwer is not given die to the change in present syllabus
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Solution : It is given that f : R — R is defined as

fix) =10x+7
One-one
Let fix) = fly), wherex,ye R
= 10x+7 =10y +7
= xX=y
~. fis a one-one function.
Onto:
For yeRlety =10x+7

y-7
X = T—ER

Therefore, forany y € R, there exists x = y1_07_ eR

such that

y—7 y-7
f(x)=f(—1—0—J 10( 10 )+7 y-7+7=y
~. fis onto.
Therefore, f is one-one and onto.
Thus, f is an invertible function.

y-7
Let us definef: R > Ras g(y) =
10
Now we have,
80f (x) = g(f(x)) = g(10x +7)

- 10x+7 -7 =

10
fog(y) = f8W))
y=7) _ 10(¥=7
= f(_ﬁJ 10( J+7 =y—=7+7=Y
: gof = Igand fog =1Ig

Hence, the required function on g : R—->Ris
defined as

- =7
g = 10 Ans.
OR
A binary operation * on the set{0, 1,2, 3, 4, 5} is
defined as:

pe a+b, if a+b<é
~la+b-6, if a+b26
Show that zero is the identity for this operation

and each element ‘a’ of the set is invertible with
6 — 4, being the inverse of ‘a’.**

12. Prove that :tan™? M
1+x+J1—-x

=£_1cos—’] X -—;I—SISI [4]

Solution : L.FLS. 42 2
tan"l Nl+x—+l1-x
B 1+x+v1-x
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3
Putx=cos0=0 = cos‘lxandoses—n*-

s

J1+x+41-x

1+cosB—+1-cosB
J1+cose+Jl—cosG

= ta.n_l

[+1+cos8=2cos’(8/2)
and 1- cos 9 =2 sin? (8/2)]

-
\/fcosg—\/fsing—

_ tan™!
\/Ecosghffsing'

-
\/2(cosg—si.ngj
0 0

2 2 rgin—
(cos2 +sm2)

Inside the bracket divide ;mmerator and deno-

minator by cos g, we get

= tan™"

1—tan 2
= 'tan"l 2

_tan“1_4*

fan

,_.
]
TN
N
B
V@
N S
[

n 0

4 2

= E—lcos“1 x=RH.S.
4 2

Hence Proved.

13. Using properties of determinants, solve the
following forx :
x-2 2x-3 3x-4

¥x-4 2x-9 3x-16 =0 [4]

x—8 2x-27 3x-64

x-2 2x-3 3x-4
x-4 2x-9 3x-16
x—8 2x-27 3x-64

Solution: L.H.S, =

Applying R; = R; ~Rz and R; — Ry — R, we get
2 6 12

=| 4 18 48
x- 8 2x-27 3x-64
Taking 2 common from R; and R,

www.cbhsepdf.com

14.

Download all Previous Year Papers and Sample Papers from www.cbsepdf.com

1 3 6
= 2x2| 2 9 24
x—-8 2x-27 3x-64

Applying C; — C; - 3Cy; C3 — C3 - 2Cy, we get

1 0 0
= 4| 2 3 6
x-8 -x-3 -x-10
Expanding along C;, we get
= 4(-3x—30 + 6x + 18)
= 43x~12]=0
= 3x =12
= x =4, Ans.
Find the relationship between ‘a’ and ‘b’ so that
the function ’f’ defined by :
ax+1, if x<3
fo) = {bx+3, if x>3
is continuous at x = 3, [4]
Solution : -+ f{x) is continuous at x = 3,
f3)= lim f(x) = lim f(x)
Cx—3" 153
= lim (gx+1) = lim (bx +3)
13" ' z-3t
= 3a+1=3b+3
= 3a=30+2
= a=b +—§-. Ans.
OR
¥ = - dy log x
x¥ =&Y, show that——=——2-
Solution : We have, 4 {log(xe)}
x¥ =™V
Taking log on both sides, we get
logx¥ = loge*¥
ylogx = (x—y)loge=x-y
[+ loge=1]
= ylogx+y =x
= y(l+logx) =x
g x
y= (1+logx)

Differentiating w.r. t. x, we get

d d
dy ) (1+logx)a;x—x—d;(1+logx)

dx

(1+log x)?

(1+log 'x)1—x(0+%)
(17+ log x)?

1+logx~1
(1+log x>
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dy _ logx log x as Sy
dx  (1+logx)? ~ (loge+logx)? dr
ds
1 AS=dS = —Ar
= % = sz. Hence Proved. dr
[log(xe)] ‘ = 8nr. Ar
4s8in0 L . . = 8nx9x0.03
, =9 .
15. Prove that y 2+cosg) O 18 an increasing 2 16m e |
function in [0 E:I . 4] Thisis the approximate error in calculating surface
’ area. Ans.
Solution : We have, 1
£0) = 4sin 0 -0 16. If x =tan(—logy), show that
" 2+cos®
Differentiating w.r t. 8, we get 1+ xz] 2 Y r@x— a)—— =0. [4]
(2+cos0){4cos0)—4 sm G,(Of—: sin 9) Solution : Given,
f(e)= 2 -1
(2+cos0) (1 )
x = tan|—logy
_ BeosB+4cos”0+4sin’8 ' 4
= 2
(2+cos0)” | = tan~l x = 1logy
_ BoosB+d . 4 1“
T (2+cos6)? = atan " x = (‘)gy
Differentiating both sides w.r.t. x, we get
[ sin? 0 + cos? 0 =1]
. 4 1 1dy
_ 8cosf+4—(2+cos0)’ 1+ © ydx
{2+cos 0)2
= @) -y
_ Bcos@+4-4-cos” 0—4cosb dx
B (2 +cos6) Again differentiating both sides w.r.t. x, we get
2
_ 14COSG—C0§_3‘29 (]_+x2).d_z. + gi.21=ad_y
(2+cos0)* - . dx dx dx
_ cos8(4—cos6) = (1+x2)d_2.‘z_ %_a‘g_o
(2 +cos )a dx
d*y d ‘
- A+x)~—2 + x-a)Z =0,
For all GE[O,E],MZO,%COSBB+V8 dr’ dx
2" (2+cos0)? Hence Proved.
- s a T
Hence, f(0) is increasing in {0,-2—]. : 17. Evaluate : J-n/z x+sinx [4]
1+cosx

Hence Proved. )
OR : Solution : LetI= J'E/ xtsinx dx.
If the radius of a sphere is measured as 9 cm with 1+cosx

an error of 0.03 cm, then find the approximate 2+26in > . cos x

error in calculating its surface area. _ 2 22 4
Solution : Let r be the radius of sphere and Ar be 0 2cos?
the error in measurlng the radius. 2
Then 7 =9 cm, A7 = 0.03 cm. [ sin x = 2sin >.cos =and cosx = 2 cos> E—l:\
Now surface area S of the sphere is 22 2

§ = 4nr? 1¢7/2  ox /2
Differentiating w.r. to 7, we get =5ly xsec Gdxt]y tang »d
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. tan ¥ w2 2tan = y+yr?+y? = C2 Ans.
= 2 2 :
Y R - J- T'dx 19. Solve the following differential equation :
= [ J— )
2 Jo 2 (y+3x2)£ = x. [4]
dy
/2 x
\ + J o tan -2-.dx Solution : The given differential equation is
= I:x tanf-}n/ ( +3:r2)E =x
2], / ay
/2 x w2 x N dx - X
—j'o tan = d +j0 tan= dx &y " yrad
_ Etan_T_l: = ﬂ = .y_+3_x2_.
2 4 dx X
d y
= E =E- = _‘z = < 4+3x
= ) x1 2 Ans. dx
18. Solve the following differential equation : dy 1
- = o)y =
xdy-ydx = |22 +y?dx. 4 ’ *
Solution : The given differential equation is This is a linear differential equation of the type
xdy—ydx = \Jx* +ydx %+Py =Q
Separate the variables, we get 1
Here, P =-—andQ=3x
xdy = (y+1/x2+y2)dx : *
Integrating factor (LF.)
dy _ Yyt ey’ Lo (P
T (D) = e
dx x
- This is a homogeneous differential equation. i
Putting y=0ox =e j?
dy dv = - —logx
= T = v+x T .(ii) e
From equation (i) and (ij), we get = oo™ _1
dv [2, 22 x
DI = DXAINXY +0° % Required solution is
x
y.(LF) = {(Q.(LF))dx+C
dv ox+xy1+0° J
= T+X—— = ——— : y 1
dx x L = I(Sx—)dx+c
X x
= v+x@- = p4+V1+07 y
dx - Z = [3dx+C
x
= Jcii2 = 0+V1+0% —o=V1+0? v
dx = = =3x+C
dv dx x
Vi+? — x y =322 +Cr. Ans.
On integrating both sides, we get 20. Using vectors, find the area of the triangle with
_ vertices A(1, 1,2), B2, 3, 5) and C(1, 5,5). [4]
log|v+v1+0? [ = log [x| +log|C| Solution : The vertices of triangle ABC are given
as A(1, 1,2), B2, 3, 5) and C(1, 5, 5)
Let O be the origin of triangle
:>Iog2+1f1+ﬁ =log | Cx]| - AN A
x x? OA = i+j+2k
A A A
oy /x2+y2 o SB = 2i+3j+5k

X
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> oL > AT oA AR A
OC = i+5j+5k and @ = i-j—k, by =i+2]-2k.
AL1LY - BT S S P BT I Y
LTk
Now, byxp, =|-1 1 2
1 2 2
B(2. 3, 5) C(1,5,5) = i(2+4)-] (2+2)A
= 2 +k(=2-1)
AB = OB-OA o
A A A AA A =92i-4J -3
= 27+3]+5k—i-j-2k ’ k
A A A . - > - \/22+( 42 ( 3)2
= {+2j+3k o [ bixba] = N@THEATH
5
AC = OC-OA : = JE716+9=29
- ,i\+5?+5£—’i\-,]\'~2§c\ .. The shortest distance between given lines is
[y (b1x b2) (a2~ a1)
= 4j+3k 1 42—
I | SD, = e
oA oA (b1x b2)
- - i jk
Now, ABXAC B 1 2 3 A A A l\. 2% A
0 4 3 7 _ (2i~4j—3550i+j——4k)l
A A ‘A 29
= i(6-12)-] (3-0)+k (4-0)
Y 0-4+12
=-6i-3] +4k I el it
| J29
|ABx AC| = V67 +(-37 +®’
= /29 units. Ans.
= V36+9+16 V29 .
Jai 22. Arandom variable X has the following probability
= vel distribution : ,
11— —= 5
-. Area of AABC = —|ABxAC] X |0j1]2 3|4]5]6 7
2 P(X) |0 | K| 2K |2K | 3K | K® | 2K? | 7K?+K
= %J—ﬁ_l 8q. units. Ans, Determine': ‘ [4]
21. Find the shortest distance between the following (1) K
lines whose vector equatlons are: (ii) P(X < 3)
(iii) P(X > 6)
7 =0- t)i+(t 2)J+(3 2t)kand (iv) P(0 < X < 3).
Y =(G+1i +(2s 1) ] (2_g+1)k [41 Splujcion.:ltiskno‘wn th.atthe sum of probability
Solution : Given equations are d.lstnbutlonlof variable is one.
- ACA A A A A o EPO=1
r = (;'—2j+3k)+t(—i+]—-2k) () Therefore,
and 7 =(i-j-ky+s(i+2i-2k) . (i) P(0) + P(1) + P(2) + P(3) +P(@)+ P(5) + P(6) + P(7) =1

0+K+2K+2K+3K+K2+2K2+7K2 +K =1
10K2+9K -1 =0
10K2 + 10K - K—-1=0
10K (K +D)-1(K+1) =
K+1DI0K-1) =
K+1=0

On comparing equations (i) and (ii) with
7 =E;+M;; and 7 =a_;+pt7;,weget

- A A A D A N A
8 = i-2J+3k, b =—i+ ] -2k

Ltieil
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= _ K=-1 7 (5 5
and 10K—1 =0 = g(gj . Ans.
= =1/10 ;
Here, K=-1is not p0551b1e as the possibility of ‘ .SECTION - C
ti .
an event is never negitlve, 23. Using matrices, solve the following system of
K= —. equations:
10 Ar+3y+2z = 60
Hence, probability distribution of X is T+ 2y +3z =45
X (01|23 4] 5 6 7 6x + 2y +3z = 70. i6]
PX) | 0 l1zj2(3|1|2|7 1 Solution :
10110 110 |10 [ 100 [ 100 | 100 10 . 4x + 3y +2z = 60,
(i) P(X < 3) = P(0) + P(1) + P(2) L xt2y+3z =45,
1.2 3 6x+2y+32 = 70.
10 10 10 .+ The equation of system can be written in matrix
7 1 17 form
iii) P(X>6)= P(7) = —+-—=
() PX>6)=PO) = 150*10= 100 AX = B )
(iv) P(0<X<3) =P(1) +P(2) 4 3 2Ny 60
"%J'izﬁ 13 Ans, 12 3|yl =|%
0 6 2 3)z| |70
OR
. - . . 4 3 2 x
Find the probability of throwing at most 2 sixes
in 6 throws of a single die. Here, A=|1 2 3|, X=|¥|andB=
Solution : Here, 6 2 3 Z
n=6 ' 4 3 2
P:P(gettmgé) [A] =12 3|
= —1- 6 2 3
6 5 = 4(6-6)-3(3-18) +2(2 - 12)
_',q:]—p:l'—g=g =0+45-20=25%0
P (getting at most 2 sixes) 2 AT exists,
=P(X<2) . Cofactors of A,
= P(0) + P(1) + P(2) An=(6-6) =0 A=-(3-18)=15

Ap=02-12)=-10 ,
Ap=—(8-18)=10

f_\
(=2}
\_/
0\
...\
TN
| =
\h/

e (5 e

T

(S
/_'\
CYEECY
\_/

c [E) =(9-4) =5Ap=-(12-2)=-10
+ L2
6 Azp=(8-3) =5
5 6 5 5 4 1 2 i 0 15 _10-';[‘
5 -10 5
5 4 5 2 1 2 N -

. adiA =| 15 0 -10
5 1 10
[_)[ .5 _} 10 10 5
6) 13676 36 -

) . JJ o5 s
(:5_) [25+30+15J Al =rajadiA= 55| 15 0 -0
6 4 | ~10 10 5
(EJ Euﬁ( J From (i), X =AlB

36 18
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1’0 -5 5 |60
X=—|15 0 -10[/45
25
~10 10 5 [{70
) 0-225+ 350
= > 900+ 0700
| - 600+ 450+ 350
x (1257 [5
y| = % 200|=|8
z| 1200| |8
x=5y =82z=8. Ans.

24. Show that the right circular cone of least curved
surface and given volume has an altitude equal

to V2 times the radius of the base. [6]
Solution : Let radius of cone = r
Height of cone =h
and slant height of cone =1
A

Curved surface area of cone

S = arl i)
: §* = w2l
= §% = w2 2K + r)...(10)
[« B=7+h)
Volume of cone
1 5,
= —r°h
v 3r
= 3V = nrth
h= 2 (i)
nr

Putting the value of / in equation (ii), we get

9v*
Wt gt
T

2.2 9V2+7'C2?'6
= [r 21
T

9V? + n2rb
= 2

SZ

1]

¥

.. 9Vv?
= —2'+ 75274
r
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Let $ = fir)
: 2
fin = ¥+ﬂ274
T

Differentiating w.r. t. 7, we get
() =-18VE2 +4r2 P (iv)

For stationary points,
fin=0
= -18V&%344n =0
- S8V s
P '
= 4An%5 = 18V?
18v?
= = 5
: 4r
gy?
P ="
= 2?
3v
= DY
3V 1/3
- @
2n

Again differentiating (iv), we get
f(r) = 54V2 4+ 12077

[ 3V )1/3
- At r=

Jon
—4/3
3V
"(r) = 54V? (—J
(0 Tom
3v Y
+ 1272 (—JTJ >0
- f{r) is minimum at 2%
3v \/°
- (%)
.~ Surface area is minimum at
3v
P =
V2
V = \/ETI:TB .
' T3
Putting the value of V in equation (iii), we get
B\Enra
3
h =
nr?
= h = \/Er
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Hence, altitude is equal to /2 times the radius
of base, Hence Proved.
OR

A window has the shape of arectangle surmounted
by an e gullateral triangle. If the perimeter of
the window is 12 m, find the dimensions of the
rectangle that will produce the largest area of
the window.

Solution : Let ABCD be a rectangle and let the side
of an equilateral triangle be AB = b (length of the
rectangle) and BC =4 éwidth of the rectangle)

VAN
/ N\

A B
1 b 1
i |
b i &
Total perimeter of the window = 12
b+22+2b =12
= 220+43b =12
12-3b .
= a = ) (i)
Now, area A of the window = Area of rectangle
+ Area of equilateral A
A = ab+£b2
4
[using (i)]
A = 6p-3p2 e 3
2 4
Differentiating w.r. t. b, we get
dA V3
T = 6-3b+ —b
For maxima or minima,
2 _y
db
= (3 —-ﬁ}b =6
2 .
12
= b= ——
6-3
d’A V3
Alsol Ez— =-3 +T <

Download all Previous Year Papers and Sample Papers from www.cbsepdf.com

12
= Area is maximum, when b = 56—
From (i),
=12—3.’.7 : 6—3 12
2 2643
_18-6v3
4 = 6—3

Hence, the dimensions of the rectangle that
will produce the largest area of the window are

18-6¥3) g (—E-) Ans.
63 6-3
3
3
dx
Evaluate . [6]
i +yJtanx
6
3
Solution:let, 1 = | ———
£1+\/tanx
6
nl_'_\/sinx
6  Jcosx
1
: T “Jeosx dx .
= - 7 Veosx ++/sinx ()
6

: cos( 5+ %
= I=I dx
*g\/cos(g+g—x)+\/sin(§+£-x)
[ [ fyax=[’ f(a+b—x)}
g cos(g—x]
= I= I dx
g\/cos(g—x)+\/sm[5—x]
= I=

On adding equatlons (i and (ii), we get

d

J‘ cosx ++vsinx

'\/COS.X' ++/8in

6
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T
3
= 2 = Jl.dx
r
6
I
= a =[x}
e
55
= A=137%
ol = [Zn—n]
= "1 s
= a==X
6
T
I= ') Ans
OR
6x+7
Evaluate : | —————dx.
valuate:: | Jx-5)(x-4)
Solution : Let I = | ot
oumons RS
6x+7
T X -9x+20
Let 6x+7 = A% (x*-9x +20) + B
6x+7 = AQ2x-9) +B

Equating the coefficients of like terms from both
sides, we get

2A =6
= A=3
and BA+B =7
= 9x3+B =7
- B=7+27=34

3(2x-9) dx

I= I\/xz -9x+20

34

+—=
: . j\/x2—9x+20
Putting x¥2 —9x +20 =

= (2% - 9)dx = dt in first integral, we get
dx

1= [+ 34
' vt \(—%T+20—%

dx

B
2 4

dx

=3jt"1/2dt+34]

www.chsepdf.com

= 6«ﬁ+3410g

= 6Vx? —9x+20 +34log

26.

10
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2066}

[x-%]+\‘x2—9x+20

+C.
Ans.

Sketch the graph of y = | x + 3| and evaluate the

‘area under the curve y = | x+3 | above x-axis and

[6]

Solution : For drawing a sketch of the graph
of y = | x + 3|, we construct the following table
of values

x|-6|-5(3|-2(-1|0
y|3[2|0(1(2]3

betweenx=-6tox=0.

Plot these points, a rough sketch is shown in the
figure below.

Note thaty = [x + 3|
3 {—(x+3) for x<-3

for x>3

So graph consists of two half lines meeting at
x=-3.

x+3

0
Also J' | x+3|dx areaenclosed between graph of

s
y=|x+3|, the x-axis and the lines x =-6,x =0
. = area AAPC + area A COB
-3 0
= | (-x-3)dx+[ (x+3)dx
-6 -3
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il

2 3 r2 0
[% —Bx} + {% +3x}
-6 -3
[—2+9J—(—18+18)+0~(2~9]
2 2

= 2+2 =9 5q. units.
2 2
27. Find the distance of the point (-1, -5, -10),

from the point of intersection of the line

Il

Ans.

N AN A A A A

r =(i-J+2k)+A(B7+47+2k)and Plane
S5 AN A

r{i-J+k)=5. [6]
Solution : Equation of the line is

- AN A N i A
r =2i-71+2k+A(3Bi +4]+2k)

=

A A
S Q43R i+ (<L+4N)] + @2+ 2k
(@)

The equation of the given plane is

- AN A

r.(i—-]1+k) =5 .(1i)
Since the point of intersection of the line and plane
lies on the plane as well as on the line, from (i)
Any point on line is
=2+3A,-1+402+24)

It lies on the plane (ii)

@R+30) D)+ (-1+40) D+ +20)(1) =5
= +3A+1-4A+2+22) =5
=> 5+4A=5
= A=0

Substituting the value of A in (i), we get

A A A

7 =R+30)]i +-1+ 40)]7 +[2+20)]k
AN A
=2i-]1+2k

Thus, the point of intersection of the given line
and plane is (2, ~1, 2).

Now, the distance of the point (-1,-5, -10) from
the point (2, -1, 2)

= J(-1-2)2 + (-5 +1)? +(<10-2)2
= J9+16+144
= 169 =13.

11
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28. Given three identical boxes I, IT and TII each
containing two coins. In box 1, both coins are
gold coins, in box II, both are silver coins and in
box III, there is one gold and one silver coin. A
person chooses a box at random and takes out a
coin. If the coin is of gold, what is the probability
that the other coin in the box is also of gold ? [6]
Solution : Let E; be box I is chosen, E; be box II is
chosen and Ej3 be box ITI be chosen and A be the
coin drawn is of gold.

We have,
1
P(E;) = P(Es) = P(Es) = 5

P(A/E1) = Probability of drawing a
gold coin from box I

2

P(A/E) = Probability of drawing a

gold coin from box II
P(A/Ep) =0
P(A/Ez) = Probability of drawing a
gold coin from box I
1
P(A/Es) = =
(A/Es) = o

- Probability that the other coin in the box is of
gold = Probability that gold coin is drawn from
the box I '

=P(E,/A)
B P(E,)P(A/E,)
P(E; )P(A/E; +P(E; )P(A/E; )+P(E3)P(A /E3)
1
—x1
3 2
=~ Ans.
1x1+1x 0+1><1 3
3 3 2

29. A merchant plans to sell two types of personal

computer—a desktop model and a portable model
that will cost ¥ 25,000 and ¥ 40,000 respectively.
He estimates that the total monthly demand of
computers will not exceed 250 units. Determine
the number of units of each type of computers
which the merchant should stock to get maximum
profit if he does not want to invest more than
¥ 70 lakhs and his profit on the desktop model is
¥ 4,500 and on the portable model is ¥ 5,000.
Make an L.P.P. and solve it graphically. [6]
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Solution : Let the merchant stock x desktop :
computers and y portable computers. We
construct the following table :

Type |Number | Costper |Investment | Maximum
computer (profit)
Desktop x €25,000 |¥25,000x |¥4,500x
Portable ¥ 40,000 | 40,000y [¥5,000y

250 %70,00,000
~. The LPP is X it
Maximize Z =4,500x + 5,000y
Subject to constraints :

x+y <250

25,000 x + 40,000 y = 70,00,000 The feasible region is OBPCO which is shaded in
= 5x+8y < 1,400 the figure.
and x20 , y20 The vertices of feasible region are O(0, 0), B(250,0),

P(200, 50) and C(0, 175).

First we draw the lines AB and CD whose equations
P is the point of intersection of the lines.

are
x+y =250 (1) x+y = 250
A and 5x + 8y = 1400
B Solving these equation we get point P(200, 50).
* 0_| 50 ~ The value of objective function
y |20 ] 0O . Z = 4500 x +5000y
and 5%+ 8y = 1400 (i) ,At these vertices are as follows :
C D Corner points | Maximize Z = 4500x +5000y
T At O(0, 0) Z=0
d | AtB(250,0) | Z = 1125000
y AtP(200,50) | Z=1150000 (maximum)
AtC(0,175) | Z = 875000
Hence, the profit is maximum at ¥ 11,50,000 when
200 desktop computers and 50 portable computers
are stocked. Ans.
[ 1]
Mathematics 2011 (Outside Delhi) SET 11
Time allowed : 3 hours Maximum marks : 100
Note : Except for the following questions, all the (log x)?
remaining questions have been ‘asked in Solution:Let I = dex
previous set. 1
Puttinglogx=t=> —dx=dtf
SECTION — A x
2
2 - 1= [fdt
9. Evaluate: _[(l—og—f)—dx [l 2
x ) = ? +C

www.chsepdf.com 12 NO Login No OTP No advertisement
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3
= ___(log?’x) -+C Ans.

10. Write a unit vector in the direction of the vector

A
o =2i+7+2k. []

Solution : The given vector is
- AA A
a =2i+]+2k
12| = {2+ +(27
= Ja+1+4
V9=3
- - AN ;c\
FI

ik
373773

SECTION — B
19. Prove the following :

2tan™? (-12-) + tan 1 (;_)=m-1 (i’;} [4]

Solution : L.H.S.
=2tan™ [l] tan™! 1]
2 7
1
2=
- tan’ 2 > [+ a1
G
1-{ =]
2
1. _ - 2x-
[ 2tan™ x =tan 2}
—x
1 11
= tan E +tan 7
4
- tan?2itantl
3 7
4 1
4| 3%7
= tan AT
|© 37
31
= -1 A
tan | 37
\21
,
(31
= tan =R.H.S
17J

Hence Proved.

www.chsepdf.com 13
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20. Using properties of determinants, solve the
. following for x :

at+tx’ a-x a-—x A
a-x a+x a-x|=0 [4]
-x a-x a+x|

So utlon 'I'he determinant is

a+x a-x a-x

a-x a+x a-x| =0

a-x a-x a+x
Applying C; — €; + G2 + C3, we get

Ba-x a-x a-x
3a-x a+x a—x| =0
_ Ba-x a-x a+x
Taking (32 - x) common from C;

[

1 a-x a—x
(Ba-x)1 a+x a-x =0
1 a—x a+x
Applying R; — Ra - R1; R3 = R3 - Ry, we get

, 1 a-x a—x
(3a—x)|0 2x 0
0 © 2x
Expanding along C;, we get
(Br-x)[12x2x-0)] =0
= 4x*(3a-x) =0
= 42 =0=>x=0
Ja~x=0=>2x2=32

=0

Ans.

T

4
21. Evaluate: Ilog(l +tan x)dx. [4]

0

‘Solution :Let I

N

log (1+ tan x)dx

o [1;m[_-x)jdx

[using property _[f(x) dx=If(a—x) dx ]
0 0

[

i
|

514 |dx

r T
tan——-tanx
] 4
T
0 1+tanztanx

AN

l—mnx]dx

.3
= |log|1
1 og +1+tanx
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. [1+tanx.+,1-tandex
& 1+tanx

I
Ot [ 2

log( 2 )dx
l+tanx

log2 dx— | log (1+tanx)dx

]
Oty [H @ 2
© i | R

T

log?2 [x]4 -1

log2| X—-0
o8 [4 ]

= I= glogZ.‘ Ans.

It

= 21

22, Solve the following differential equation :
xdy — (y +2Ddx =0 [41
Solution : Given,

xdy —(y +2x0dx = 0

= xdy = (y+2x0dx
2
- dy _ yt2&x
dx X o
dy :
= I xy = ()
This is a linear differential equation of the form
dy
Py =
— Py Q
‘Here, P = —% andQ = 2%
Integrating factor,
IE. = ¢l
1
- ej(_;) = glogx

= elogx—:l:x"l :l

- The solution is given by
yxLF = J'(QxI.F‘)dx+C

J‘z:c ~dx+C

y
%’
@
1

SECTION - C

Download all Previous Year Papers and Sample Papers from www.cbsepdf.com

Solution : The given equations are

x+2y+z =7
x+3z =11
2x-3y =1

The given system of equations can be written in
matrix form

 AX =B ()
1 2 1 7
1 0 3ly ={11
2 -3 0flz 1
1 2 1 X 7
where, A=|1 0 3|, X=|¥|B=11
2 -3 0 z 1
1 2 1
Now, Al =1 0 3
2 30

=1(0+9)-2(0-6) + 1(-3-0)=21-3=18#0
s A exists4
CofactorsofA

Aj=0+9= 9A12 —0-6)=6, Ay =—(0+3)=-3
Aiz3=-3-0=-3, Ap=0-2=-2,
A23=—(“3—4)=7,A31=6—0=6,
Ap=—3-1)=-2, Az3=0-2=-2

9 -3 6
adjA = | 6 -2 -2
3 7 -2
Al = — adjA
[a] 294
9 3 6
- 11_8 6 2 -2
-3 -7 2
X =AB [ from (i)]
E3 ‘9 3 67
=51§ 6 -2 211
|z 3 7 2|1
(x| 36| [2
y =11_813
Lz 54| |3
= x=2,y=1z=3 Ans.

28. Using matrices, solve the following system [(5 29. Find the equation of the plane passmg thmugh

equations :
x+2y+z =7
x+3z =11
2¢-3y =1

www.chsepdf.com

the line of intersectlon of the planes 7 (t +J
+k) land 7 Qi+3j-k)+d= 0 and parallel
to x-axis. [61
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Solution : The given equation of planes are
5> A N A
r{i+j+k) =1
- A ACA
andr .2i+37-k)+4=0
The cartesian equation of the planes are
x+y+z—-1=0 ()
2x+3y-z+4 =0 (i)
Equation of plane passing through the intersection
of the plane (i) and (ii) is _
(x+y+z-1)+A(2x+3y-2+4)=0
(i}

= x+y+z-1+27x +3\y—Az+4A=0
= X+20x+y+ 30 +z-Az-1+4A=0
= (1+20x+1A+3)y+(1~A)z-1+4A=0

Mathematics 2011 (Outside Delhi)

Download all Previous Year Papers and Sample Papers from www.cbsepdf.com

. Dr’s of the normal to the plane are 1 + 2),
1+30,1-A

This plane is parallel to x—axis
1+20)1) + 1+30)0)+(1- JL)(O) 0

[ d.r'.s of x-axis are 1, 0, 0]

= 1+2A=0
N _ 1
T2

Putting the value of A in (iii), we get
(x+y+z—1)—%(?_x+3y—z+4)=0

= 2x+2y+22-2-2x-3y+z-4=0

= Y+3z-6=0

¥y-3z+6=0.
Ans.

SET III

Time allowed : 3 hours

Note : Except for the following questions, all the
remaining questions have been asked in
previous sets.

SECTION — A

ta.n x

dx.

1. Evaluate: J 11

x

Solution:Let I = Ie 5
Putting tan™ x = ¢
Ax = g

I = J‘etdt=et+C

1
=@ X4,

=
1+22
Ans.

2. Write the angle between two vectors @ and 5
magnitudes with 3 and 2 respectively having

a.b = 6. 1
Solution : Given,

a7 - V6,al=+3, |b|=2

Angle between 7 and b is

- -
cos8 = a.b__ 6 xi—3—
T a5 \/5)(2 \/5
lal|l|b|
_ V1832
3x2 3x2

www.chsepdf.com 15
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1
= cos B = 7—5
0 = cos"l—\}—i=>9=§. Ans.
SECTION - B

11. Prove that: tan! G-]+ t;n”l (%)... tan™! (1]: g

Solution : L.H.S.

oG g}

tan™!

I

B

LAY
VoY T
\olS[\l

+

]

L
—
oo |
N

oty
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7 1 1
s - flog[2202
= tan™ :
171
o8 [ f@dx=[" fla- x)a'x]
65 0
- tanl| 22
& j [ ] (i)
= tan1 (1) = T_RHS. Adding (i) and (ii), we get
4
Hence Proved. oI = Ilog (_1"_ 1_"}411
A X X
12, Using properties of determinants, solve the
following for x : i
x+a x x jlogl dx
x x+a x [=0. (4] 2
x x x+a = Iodx=0
Solution : 0
. I=0 Ans.
X+a x x
x x+a x =0 14. Solve the following differential equation :
xdy + (y-x)dx =0 [4]
X x x+a
Iving C Cr 4 Cot C . Solution : We have,
Applying L1 —> G+ Lo+ Lo e ge xdy +(y-)dx =0
Ix+a x x dy 3
3x+a2 x+a x |=0 or xo ty-x7) = 0
3x+a x x+a or d_}/+1 =42

dx x
This is a linear differential equation of the form

Takiﬁg (3x + 4) common from Cy, we get

1 =x x
Bx+a)l x+a x |=0 dy+Py =Q,
1 x x+a dx 1
Applying Ry — Ry~ Ry;and Ry > Ro~Ry, weget  Here, P=—andQ=x'
1 x x LF. = el
Bx+a)|0 a 0|=¢ 1
00 a _ Ja%_Jegx
Expanding along Cy, we get - The solution is given by

(Bx+a) [1(AZ-0)] = 0

=  dBx+a) =0 yxLF. = [QLF.).dx+C

= 3x+a =0 yx = Ixz.x.dx+C
= ’ x = _E‘ Ans,
3 = yx = [2*dx+C
13. Evaluate: }lbg(-l-—l)dx. (4] N Y = f..,.c
0 x yr =7
1
1-x ) 3
Solution:Let I = Ilog(—}dx (1) — y = x_+£_ Ans
0 x 4 . x
www.cbhsepdf.com 16
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SECTION — C

23. Using matrices, solve the following system of
equations : [6]

X+2y-3z = -4
2x+3y+22 =2
3x-3y-4z =11
Solution : The given system of equations can be
written in matrix form as

AX =B (i)

1 2 73 x -4
2 3 2 =2
3 3 Az 11
1 2 -3 x] 4
whereA=|2 3 2| X=|y|andB=| 2
3 -3 4 Z| 11
1 2 -3
Now, Al =2 3 19
3 -3 4
=1(-12+6)-2(-8-6)
-3(-6-9)
=—6+28+45=6720
-~ A exists.

For adj A, cofactors are
A11=—12+6=—6, Au:—(—8—6)=14,
Aiz=(-6-9)=-15, Ayn=-(8-9)=17,

Ap=-4+9=5, Ap=—(-3-6)=9
Az1=4+9=13, Ap=—(2+6)=-8,
Am=3-4=-1
. [-6 14 -15T"
adf A=|17 5 9
13 8 -1 |
-6 17 13]
=|14 5 -8
-15 9 -1}
: 1
A7l =_"_adjA
[A]

www.cbhsepdf.com 17
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-6 17 13
=|14 5 -8
-15 9 -1
X =A"B [from ()]
x 1‘-6 17 13[4
= y| =% 14 5 -8| 2
z -15 9 -1f[1
1'201 3
= —|-134|=| -2
67_67 1
= x=3,y =2andz=1. Ans.

24. Find the equation of the plane passing through
the line of intersection of the planes 2x + y -z =3
and 5x -3y + 4z + 9 =0 and parallel to the line

x-1 y-3 z-5
2 4 5 °
Solution : Given planes are
2x+y-z-3 =0 (D)
5x-3y+4z+9 =0 .(ii)
Any plane passing through the line of intersection
of (i) and (ii) can be taken as

(6]

x+y-2-3 + MSx-3y+4z+9)=0
(2+5M)x + (1 =3A)y + (-1 + 4h)z — 3 + 9 = 0...(iii)

This plane is parallel to the line
x-1 _y-3 z-5
2 4 57
If 2@2+450M)+4(1-30)+5(-1+4A)=0
= 4+10A+4-12A-5+20A=0
= 18L+3=0
= =—l
6

Substituting this value of A in (iii), we get the
required plane as

(2——2—]x+(1+gjy + (—1—%)2—3—2—:0
= Z:):+2 —lgz~z =0
66 6 &

= 7x+%-10z-27=0,
Ans.
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Mathematics 2011 (Delhi) , SET 1

Time allowed : 3 hours Maximum marks : 100
— 2 5]
_ SECTION _A 5. Write A for A= [ 1 3]. 11
1. State the reason for the relation R in the set {1, 2, 3} :
given by R ={(1, 2), (2, 1)} not to be transitive. [1] Solution : We know that,
Solution : In the case of transitive relation P 1
: A —xadjA
If (3,b)and (b,c) € R " |A]
= @c) e R 3 5
Here, (1,2)and (2, 1) € Rbut(1,1) € R. adjA = [_1 2 ]
So, R is not transitive. Ans.
: 1 and [A] =6-5=1
2. Write the value of sin (g~ sin™ (—ED [11 ' , 1[3 -5 3 -5
i AT = IXL 2]=[—1 2]’
Solution : We have, sin g—— sin! [- %]] Ans.

6. Write the value of Isecx(secxﬂanx)dr. [1]

1]
13
|
|
mo
=
L
|
mo
5
onja.
S A
| I |

s Solution:Let I = J'SEC x(secx +tan x)dx:
_ sin _E—Sin"l {sm(—g)}:' = Iseczxa‘x+jsecx.tanxd.?c
3 6 —tanx+secx+C. Ans.
mTon . 3m_ .7
= —_——t— = _—= — .,
sm[3 6) sin--=sin_ 7 Wntethevalueofj P [1]
=1 Ans. Solution:Let I = j 2+ (4P
3. Fora?2 x 2 matrix, A = [a;], whose elements are 1 x
. i = —tan™l= 7 C. Ans.
givenby ay = L write the value of app.  [11 - 4

. . .. ' A A A
Solution : The order of the given matrixis2 x2. g  por what value of * # the vectors 27 — 3 + 4k

Sol ; A A A
[au au] and a 7 + 6 j — 8 k are collinear ? 1]
A= ion :
an fp . Solution : Let,
. : : -> A A A - A A A
w = b  =2i{-3j +4k and b =ai+6]-8k
(N For collinear vectors
Puti=landj=2 ? =7L?z’,here?\.,=—2
a12 = — Ans. A A A A A A
2 ai+6j -8k =M2i -3] +4k)
. L |5—x x+1 On comparing, we get
4. For what value of x, the matrix | 4 = —3A
is singular? . = }. =2
. [1] Also a =2\
Solution : Matrix A is singular if |A| =0 = a=-4 Ans,
a 9. Write the direction cosines of the vector
5-x x+1 A A
= 2 4 |" 27 + J-5k. i1
= 45-1)-2(x+ i) -0 Solution : Direction cosines of the vector
- A A A
=  0-4x-2x-2=0 ~2i+] -5k are
= x=3 Ans.
www.cbsepdf.com 18 NO Login No OTP No advertisement
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-2 1
JE 2+ (52 22 + 12+ (57
-5

V2R +12 4 (-5)

2 1 -5

e, —m,—,—. Ans,
3030 v/30

10. Writetheinterceptcutoff by the plane2x+y—z=5
on x-axis. [11
Solution : Given equation of plane is

2x+y-z =5 )
Intercept on x-axis i.e., y=0,z=0

2x+0-0 =5 [from (i)}

5
= —, Ans.

=3

SECTION - B

I1. Consider the binary operation * on the set

{1, 2, 3, 4, 5} defined by a * b = min. {a, b}. Write
the operation table of the operation *.** [4]
Prove the following :

cot-1 Vitsinx+vl-sinx | _ % xe(ﬂ E)
V1+sinx —1-sinx ’ ’

Solution : L.H.S.
_ cot~1[\/1+smx+\/1—smx} xe [O'EJ

V1+sinx —l-sinx

(J1+sinx +x/1'~sinx)(«/1+sinx +J1—sinx)
(x/1+sinx—\/1—-sinx)(\/1+sinx +J1—sinx)

n

ot 1+sinx+1-sin x+2./(1+sin x)(1-sin x)
(1+sinx)~-(1-sinx)

cot™

]

2+2y1-sin’x
l1+sinx-1+sinx

ot EZ(l +cosx))

2sinx

-1

cot

n

2cos’ x/2
2sinx/2.cosx/2

[‘.‘1+cosx=2goszx/2:|

- cot-1[ 8 x/2
T sinx/2

*“*Answer is not given due to the change in present syllabus
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= cot™ (cot x/2) =x/2 =R.H.S.
Hence Proved.
OR
Find the value of tan™! (i)— tan! (ﬂ}
Yy x+y
Solution ;: Given,

tan| % |—tan[ =¥
Y xX+y
x_[x-y
y \xt+y
1+% 228
y\x+y

[ tanx—tan y = tan‘l(x yJJ
1+xy

= ta.n‘l

= _(x2+xy~xy+y2)/(x+y)y}
| (xy+y* +x* —xy)/ (x+y)y
[.2,.2
X"ty _ -1
= fan —2-—}—tan 1))
22 +y”
= tan'1 ta.nlt-)=£. .
( ry e Ans
13. Using properties of determinants, prove that
- ab ac
ba -b° bc| = 4a’b A [4]
ca ¢b -*
Solution : L.H.S.

—a* ab ac
- bc

ca cb -c*

= | ba

Taking 4, b, c common from Rj, R; and Rj

respectively.

-2 b ¢
A=abcla -b ¢
a b —
Taking 4, b, ¢ common from C;, C; and Cs
respectively.
-1 1 1
A=pgp%2l1 1 1
) o1 1 A1
Applying C -G + Cy
0 1 1
= g%t -1 1
2 1
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Expanding along Cy, we get
L@ (2% 2) = 47 = RHS.
Hence Proved.
14. Find the value of ‘a’ for which the function f

defined as asin > (x+1),x<0

fo) = tan x—sinx

r
x3

x>0

is continuous at x = 0. [4]

Solution : L.H.L

]

lim {asinE(x+1)}
x-0" 2

= gsin > =ax1l=a
tanx—sinx
RHL = hm[ )
x>0t x3
Him sinx(1-cosx)
= oot x°.cosx
.2 X
= Sihx' im Zein E. 1
20t X xo0t x2 x0T COSX
[ cosx =1-2sin? _x_]
2
2
. smi
=limsmx.llim' -—2 . 1
o0t X 2p500 X x—0t COSX
2
- 1iga1-t
2 2
Since, f(x) is continuous
LH.L = RH.L.
1
a= 5‘ Ans.
: x*+1
15. Differentiate x**** + 3 w.rt X, [4]
x“ -1
2
Solution : Given, x*“®¥ + x2+1
* T x©—
Let Yy =uU+0
dy  du dv .
= = et .ee
= | dx dx ®
Here, U= -"erdsz
www.cbhsepdf.com 20
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Taking log of both sides, we get
logu = xcosxlogx -
Differentiating w.r.t. x, we get
1du

_ L3 d
” dx-xcosxdx(logx)+logx Ex—(xcosx)

= % =1y [xcosxx %+logx[x(—sinx)+cosx‘x1]]

=x""*[ cos x—xlog xsinx +logx cos x]
(i)

x2+1

|

and v =
Differentiating w.r.t. x, we get

4 _ (xz—l)%(x2+1)~(x2+1)%(x2—1)
dx (x® —1)?

_ (FP-D)x2x—(x? +1)x2x
B (*-1)

_ 2x(x? -1-x% -1)
. (xZ __1)2
d _ -4x
ax (-1
From (i), (ii) and (iii),

dy
dx

=

(i)

= x*“®%[cos x —xlog x sinx

+ lo xcosxj— _Ax
® o)

OR
2

s
If x = (6 ~ 5in0), § = a(1 + cosb) find @y—

Solution : Given,
x = a(0—sin 6)
Differentiating w.r.t. 8, we get
dx :
» = a(? — cos0) ()
and y = a(1 + cos0)
Differentiating w.r. t. 0, we get
ay
do
dy dy/d8 _ a(—sin6)

dr  dx/d® a{l-cos®)

a(-sin 6) we(ii)
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Solution : When the tangent is parallel to x—axis

—2sin 9 cos ﬁ
= 2 &y =0
2511’12 3] dx
2 We have
4y _ _cot2 Py -2w-3 =0 =~
dx 2 Differentiating w.r. t. x, we get

Differentiating w.r. t. x, we get 2x+2y Zx_y 9.0 =0

iy 1 20 do

—2 == = d
a2 29 T = 2wl =2-2
B 1 1 p
zsinzﬁ'a(l—cos 0) = ZyEy =2(1-x)
' d
1 1 = yx0 =(01-x) [Ez": }
2sin? =~ 2as1n2 0 - x =1
1 2 0 Putting, x =11in equation (i), we gety = £ 2
= —cosec® = Ans. ~. The required points are (1, 2) and (1,-2).
44 2 Ans.
16. Sand is pouring froma pipe at the rate of 12 cms.
The falling sand forms a cone on the groundin 17, Evaluate : I—-ﬂdx [4]
such a way that the height of the cone is always Va©+4x+10
one-sixth of the radius of the base. How fast is Solution: Let, T = 5x+3 dx
the height of the sand cone increasing when the Hhon el L= Ja? +4x+10
heightis4cm? [4] d
Solution : Let 7 be the radius, / be the height and Let 43 = A?d;(xz +4x+10)+B
V be the volume of the sand cone. = 5x+3 = AQx +4) +B
. @ =12c:ms/sandh=lr = 5x+3 =2Ax+(4.A+B)
dt 6 Comparing the coefficient of x and constant on
h =4cm both sides, we get
Volume of sand cone 2A = 5» A= 5
V= Lm2n :ﬂﬁi( n(6h)? 1 and 4A+B =3
3 dt dt 5
= 4XE+B =3
= -@ = ii—(lnx%xha) = B=-7
dt di\ 3
I = EJ' 2x+4 dx
a3 2vaex® 2! v ax+10
dt 3 dt 1 .
i I ——x -0
= 12 = 7(4)? x 36 x = Vxt +4x+10
Putting x* + 4x + 10 = £ in first term,
['.'-dl=12cm3/s,h=4m] = (2_x+4)dx=dt
a =2 la-7[-—1
i 1 27t Jit+ax+10
= —_— = _Cm/s- Ans. 1
di - 48n = —x 2t -7
OR Ve 27 + (8
Find the points on the curve x* + > - 2x -3 =0
-at which the tangents are parallel to x-axis. = 5yx® +4x+10
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18.

.and putting

7log|(x+2)+(x+22 +(8) [+ C

= SyJal+4x+10-

-7log|(x+2)+\/x2 +4x+10‘+C.
Ans.

OR

2x
Evaluate : | ———————1dx
At J‘\/(xz"+1)(xz+3)

Solution : Let, I

B J.\/(xz +1)(x% +3) “
Putting 2% = t
= 2xdx =dt

1
= |——dt
I= -‘l(1+t)(3+t)
1 A B
Let (1+5@+8) 1+t 3+t

1=AG+)+B1+4f)

Putting {=-3

=

1 1/2 1/2
(1+8)(3+8) 1+t 3+t

1+t

= %logll+ti—%log|3+t|+c

3+t

%log]1+x |———log13+x j+C

1+x?

5 +C,

Ans.

==1

|13+x

Solve the following differential equation :
Ftany dx + (1- ¢ sec’y.dy =0 (4]

Solution : Given, & tan y dx + (1 - € sec’y.dy =0

= Ftanydx = —(1-¢)secy.dy
x E
= € dy = _mdy
1-¢* tan y

www.chsepdf.com
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Integrating both sides, we get
X 2
I € dr = — J' sec y dy
1-¢é* tany

Putting 1-¢* =t = &f.dx =—dt

and tany =z = sec’y.dy=dz
dt dz
= _I t I z
= log [t] =log [z] +C
log|1-¢*| = log|tany| +C. Ans.
‘Solve the following differential equation :
cos? x‘—iy-+y = tan x. [4]
dx ’
Solution : Given,
d
2,4y
xX—=+Y% = tan
cos”x—"+y x
Dividing by cos?x on both sides, we get
dy Y tan x
dx cos’x  cos’x
. tsec?xy = tanxsec’x (i)

dx
This is a linear differential equation of the form
%+Py =0Q

where P = sec’x and Q = tan x sec’x

LF. =[P o fo= _
-~ Solution is given by
yx1E = jI.F.xQ.dx
yenE = Jemxxtanxseczxdx
Putting tan x = ¢
= sec? x.dx = dt
= yxe®¥ = j'e’xt.dt
- tje*dt—j[ @) e dt:l
= ye T =txe -+ C
= y ™% = tan x PRF_ X, C
= Y™ = ™M ¥ [tanx—1]+C
¥ = (tanx 1) + Ce ™%,
Ans.
Find a unit vector perpendicular to each of the

A A A
vectomzﬁ; and z—f;,where 2 =3i+27+2k
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5 A A A
and b=i+2J-2k. [4]
Solution : Given,
i A A A
8 —3i+2]+2k
> A " A
and b =i+2] -2k
T P S, S
a+b =3i+2)+2k+i+2]-2k
A A A
=4i+4]+0k
5 A A A A A A
and 2 —-b =3i+2]1+2k-i-271+2k
A " A
=2i+0]+4k
Now, '
l.\ A A
- =2 2 -5 L] k
(a+b)x(a~b) =14 4 ¢
2 0 4

A

161-16] +(-8)k

Il

—167-16] -8k
a2+ B)x(a-B) = 16) +(-16) +(-8)
= 256+ 256+ 64

= 576 =24
.. Required perpendicular unit vector

(2+B)x(a~b)

(;)+ ;)x(;—Z)

A A A
_ 16i-16j-8k
. - 24
A 2/.\ I} A
65 165 8k _ 25 24 1p

24 247 24 3 3° 3
21. Find the angle between the following pair of

lines :
~x+2 _y-1 z+3
2 7 -3
x+2 2y-8 =z-5
and 1 & a
and check whether the lines are parallel or
perpendicular, (4]

-x+2 y-1 _z43

2 7 -3
x+2 2y—8 z-5

and 1T a4

Writing equation in standard form

Solution : Given lines are

www.chsepdf.com 23
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—x+2 y—1_2+3

-2 7 -3
x+2 y—2 z-5 .
and o 5~ a ono(i)
— ~ n ”
Here, b = 2i+7]-3k
A A A
b, = —i+2j+4k
Angle between lines is
- -
b1.b2
cos0 = —5———
| b1} bz|
A A A A A
B by = Q7+7]-3k)-7+2]+4k)
=-2+14-12=0
-
[b1] = V2+49+9 =62
=
[b2] = V1+4+16 =421
0= — —=0
COSs = J6—2‘\/ﬁ
= cosO = cos—TE
2
0 ="
5
For perpendicularity,

m=2,b=70c=-3
ga=-1,bp = 2, cn=4
We know that
M xa + hyxb+crxo
2x(~1)+7x2-3x4
= -14+14=0
Hence, the lines are perpendicular. Ans,

Probabilities of solving a specific problem

independentlybyAand Bare% and % respectively.
If both try to solve the problem independently,

find the probability that (i) the problem is solved
(ii) exactly one of them solves the problem. [4]

Solution : Given,

=1

PA) = 5

=1

and P(B) = 3
P(A) = 1-P(A)
=111
2 2
P(B) = 1-P(B)
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1.2 ' Agy = (15+60)=75, Agz=(-12-12)=-24,
B 3 3 Az ={10-40)=30. ., .. .
(i) P (the problem is solved) ' 75 110 72 F
= P(atleast one of them will solve) adjA = {150 -100 O
= MAUB) 75 30 24
= 1-P(ANB) (75 150 75 ]
o 72 0 -24|
= 1-P(A)P(B) ‘1 )
' Al = —xadjA
_1.1.2.2 jA] % 2 i
23 3 75 150
(i) P (exactly one of them solved) = Al = 1 110 -100 30
_ — 1200
= P(A)P(B)+ P(A)P(B) |72 0 -24
1.2 1.1 1(2 1) 1.1 =A"B
=—X—t=—X—=—| =4+ |=Zxl==— - -
2 3 23 23 3 2 2 1/x 75 150 75
Ans. 1
= 1/y| = ppp|110 -100 30 |11
1/z 72 0 24|22
SECTION - C i )
. . . 60071 [1/2
23. Using matrix method, solve the following system 1
of equations : = 1200 400|=\1/3
2310 4 65 [240] [1/3
—+—+— =4, ——-—+—=1, 1_1 =2
X y z x y z T 2 %%
£+2—-—29~ =2x,y,2%0. (6] 1 1
X vy z = =>y:3
Solution : The given system of equations are y 3
Z+§+1_0 = 4, ﬂ__6_+§=1, and l:% =z=>5. Ans.
xr Yy z X y z z OR
6 9 20
—+Z-= =2 Using elementary transformations, find the
*y oz 1 3 -2
Given equations can be written as AX =B .
. inverse of the matrix [-3 0 -1
2 3 1041/x 4 2 1 0
4 6 5 | /yl=|1| Solution : Given
6 9 -20] 1/z 2 [1 3 —2
2 3 10 [1/x 4 A=|-30 -1
whereA=|4 -6 5 |, X=|1/y|andB=|1 (2 1 0
6 9 20 1/ 2 2 We have A =1A
|A| = [2+(120 - 45) - 3(-80 —30) + 10(36 + 36)] 1 3 -2 [100
= [150 + 330 + 720] = 1200 # 0 =30 -1 =10 1 0}A
o A7 exists., 2 10] [001
Cofactors of A, Applying Rz — Rz + 3R; and Rz — R3 ~ 2Ry, we
An = (120-45)=75, A;a=(36+36)=72, get
A = —(-80—30) = 110, 1 3 -2 100
Agy = ~(-60-90) =150, Agz=—(18—18) =0, 0.9 -7 =12 104
0 -5 4 -2 01

A = (—40 - 60) =— 100,
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R
Applying Ry — -2, weget

24,

www.chsepdf.com

9
1 3 -2] (1 0 0
7 1 1
01 -—=] =% <= D0|A
9 3 9
0 5 4] -2 0 1
Applying Rz — R3 + 5R2, we get
13 2] [1 00
7 1.1 4]a
1 Ly
-0 0 '§— | 3 9
Applying Rz — 9 Rz, we get
13 2] [1 00
lo1-Zf |1 Lofa
9 3 9
0 0 1| -3 5 9
Applying R; — Ry - 3Ry, we get
- 1 ; .
10 = =
3 0 3
01 7 =1 1 olA
? 3 9
00 1] |3 5 9

ApplyingRl—)Rl—l R';,Rz—)R2+ z R3,we
get 3 ?

100 [1 —2 -3]
010{=|-2 4 7]|A
001 3 5 9
[1 2 -3]
Al=|2 4 7 Ans.
-3 5 9]

Show that of all the rectangles inscribed in a
given fixed circle, the square has the maximum
area. (6]
Solution : Let length of rectangle be x and breadth
of rectangle be y.

-
A iy

Now, area of rectangle
A=Ixb=xy (i)

25
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Let  be radius of circle
In A ABC,
AC? = AB? + BC?
@) = £ +y
= -2 =y ..(ii)
A =2xy
= A2 =2 ...(ii)
From (ii) and (iii},
A? = 24P -2
= 4752 —x*

Let A2 = f(x), f(x) = 4’22 —x*
Differentiating w.r. t. x, we get

fi(x) = 8rx—4x° (V)
For maximum or minimum,
fxy=0
= 0 = 8x—4x°
= 4 = 8r%x
= =272
= x = 2r

Again differentiating equation (iv) w.r. t. x, we

get
f(x) = 87 -12x2

£r(x),_ 5, =8r* ~12x12r?
= 82 - 2477
—-16r* <0.

-~ fix) or A is maximum at x = J2r

1l

. x . L
Putting r = — in equation (ii), we get
B N q B

4-x2i~x2=y2

o a2ayg
2=y

= I=y

.. Rectangle having maximum area is a square.
: Hence Proved.

. Using integration find the area of the triangular

region whose sides have equations

y=2r+1Ly=3x+landx=4. [6]
Solution : Given equations are
y=2x+1 (i)
y=3x+1 (i)
Table for line (i)

x|{0|1]2]|4
y |13 (5|9
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26.

Table for line (ii),
x| 01124
y | 1|47 13
¥
'n4i T
13 CA3)
o
8!
I6I’
it
A
=3
22
EEEA(C _-1!91 H
& RS
Area of triangular region ABC
= Area of the region OACDO - Area of the region
OABDO
T .
= jo [y line (ii)—y line @)]dx
[ 1Gr+1)-@r+Dlax
4 4
= [ Bx+1-20-1)= J, xax
274 2
12| =| B0 |_g sq. units. Ans.
2 2
0
/2
Evalunate : j 2sin xcos xtan™* (sin x)dx. [6]
0 n/2
Solation : Let, I = J' 2sinxcosx tan "} (sin x)dx
0
Putting sin x = ¢
= cosxdx=dt
Ifx=0,t=0
dx=Zt=1
an ) ’ )
I=2ftxtan"'tt
0

www.cbhsepdf.com
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1 -
2
=2{t—xtan'1ti| —2]' 12x%dt
o pl+t
14,2
=2xlxtan”1(1)—j,1+t zl.dt
2 o 1+t

1 2
T 1+t 1
=1x—— - At
4 -[[(1”2 1+t2J

=%—[t—tan—1 t]:

n 4 27 1

=X 1+@n?())=2-1= =1}

e (=7 [u:l
OR

2 .
2 XSINXCosx

Evaluate: | ————5—
ua "[ sin? x+cos* x

/2

Sotution Let, = [ e ootz
0

/ (1: x)sin(n .1:)::0s(It x)
/2| A - ;-
1= [ A2 2 2 i
0 sin4(£—x)+cos4(£—x)
2 2

[--Tf(x)duif(a—x)dx]
¢] 0

xsinxcosx .
dx ()

/2 [g—x)cosx.sinx

1= dx. ...(ii)
5 cos®x+sintx
On adding (i) and (ii), we get
nf2 xsinxcosx-l-(g—x]cosx.sinx
2A= I 4 r dx
0 sin® x+cos” x

T .
n/2 —SINXCOSX

= 2= dx

o sin® x+cos® x

_E'l“]:z 2sin xcosx
22 7 (sin®x)* +(1-sin® x)?

Putting sin’ x = ¢
= 2s8inxcos xdx =dt
whenx=0thent=0
when x=Z thent=sin? Z=(1)> =1
2 2
. -
45 +(1-t)?
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= 21 - E}—— at
47 2 4 1+42 -2

0
ol nj-' dt
= il - S
4527 -2t +1

1

= 21 =2 ——udt
402[t2~t+1]
2
1
T dt
- 21=§I 1% 1 1
G
2
ZI“n_l[ dt
- T
G
2) 4
21_11:]- dt
= -q 2
*o(3)+(3)
2 2
gl 1
m Ll a2
= 2 =512 1
2 /1y
(172 _1(—1/2
L | _ant 22
= 2 4[ (1/2) 1/2
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- A A A
= rJ1+20)i+(2+4) j+(B=A)k]=4-5A
This is perpendicular to plane
7.(5i+3]-6k)+8=0
=  (1+2A)x5+2+A)x3+(3-A)(=6) =0

= 5+10A+6+3L-18+6A =0
= A, = Z—
7 19
Put & =1—9- in equation (i), we get
The required equation of the plane is
—>
¥. §?+£I}+@'£ = -4—1
19 19° 19 19
- A A A
= r.(33i+45j+50k) = 41. Ans.

. A factory makes tennis rackets and cricket bats.

A tennis racket takes 1.5 hours of machine time
and 3 hours of craftsman’s time in its making
while a cricket bat takes 3 hours of machine
time and 1 hour of craftsman’s time. In a day,
the factory has the availability of not more
than 42 hours of machine time and 24 hours of
craftsman’s time. If the profit on aracketand on a
bat is ¥ 20 and T 10 respectively, find the number
of tennis rackets and circket bats that the factory
must manufacture to earn the maximum profit.
Make it as an L.P.P, and solve graphically. [6]

Solution : Let x be the number of tennis rackets

= = g{g:l and y that of cricket bats produced in one day in
the factory.
©
= = Machine | Craftsman | Maximize
8 Ttem Number | pours | hours | (Profi
=%
=— AIIS. Tennis
16 Racket L 15 3 %20
27. lhd&eequationoftheplanewlﬁchcontains&eline g:‘:ket y 3 1 T10
- A A A
(Emtfrsrct,l\onofﬂlepl:nesr.(1+2]+3k)—4=0, Total 0 2%
24+ 74— =0 and which is perpendicular
;g”{ k1520 anwnicr s perp q  MeximizeZ =205+ 10y
€ plane » -(5 T+ 3]—6k)+8 =0, Subject to constraints :
Solution : The given equations are 1.5x +3y < 42
- A A A
r.(i+2j+3k)-4=0 3x+y <24
- A A A x20,y=0
r.(2i+j-k)+5 =0 . ) .
The equation of plane containing them is First we draw the lines ABand CD whose equations
-3 A I} A -> A A A . are
r[i+2j+3k]-4+M(r.2i+j—k)+5)=0 -..() 15x+3y = 42 ..(i)
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A B
x 0 28
y 14 0
and 3x+y =24 (i)
C D
x 0 8
y 24 0
| 29
(0424
L ‘,.‘A ;; - -2}
4H
7 ﬁﬁi?;s;(, : -_f%gé
’I‘i J).I__-.JI 5 HEY ‘1-’ 1 J; H2, " o
00 ] <
Y 5 i ?

Download all Previous Year Papers and Sample Papers from www.cbsepdf.com

Corner Points Z=20x+10y

0,0 0

D (8,0) 20x8+0=160

P4, 12) 20x4+10x12
=200 (maximum)

A(0,14) 0+10x14 =140

For maximum profit ¥ 200, 4 tennis rackets and
12 cricket bats should be produced. Ans.

. Suppose 5% of men and 0.25% of women have

grey hair. A grey haired person is selected at
random. What is the probability of this person
being male ? Assume that there are equal
number of males and females. [6]
Solution : Let E; and E; be the number of men
and women respectively.

- Probability of men and women

P(E;) = P('Ez):% or 05
Let A be event of selecting a grey person.
P(A/E;) = 5% =0.05
P(A/Ep) = 025% =0.0025
. Probability of person being male (By Bayes’
Theorem)

the figure. ‘ P(E1/A) = ’ :
The vertices of the feasible region are O(0, 0), P(E;)xP(A/Ey +P(E;)xP(A/E,)
D(S, 0), P (4, 12) and A(O, 14). 0.5%0.05
P is the point of intersection of the lines =
15¢+3y = 2and 3x+y=24 0.5%0.05+0,5x0.0025
Solving these equations, we get point P(4, 12). 5 0.025
The value of objective function Z = 20x + 10y at "~ 0.025 +0.00125
these vertices are as follows : }
0025 Ans
0.02625 )
T
Mathematics 2011 (Delhi) SET 11
Time allowed : 3 hours Maximum marks : 100
Note : Except for the following questions, all the o _
remaining questions have been asked in X€E [—E,E , which is the principal value branch
previous set. -
of tan” x.
SECTION - A Here, 3n e [ E]
3 4 [ 272
9. Write the value of tan™ [ Tn] [1] 3

Solution : We know that tan™! (tan x) = x if

www.chsepdf.com 28

Now, tan™ [mn T] can be written as
tan=| tan>F | = tan™ tan(ﬂ:— EJ]
4 4
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10.

15.

16.
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o’ TR
where —e| —-—,=
4 [ 2 2]

o) (32

Ans,
sec x
Write the value of dx. [1]
COSECZ X
. .t sec’x sin’ x
Solution : Given J' 5 dx =_[ 3 dx
cosec™x COS™ X

=jtan2xdx=j(sec2x41)dx
(wsec? x —tan®x = 1)

=Iseczxdx—j1.dx=tanx—x+c. Ans,

SECTION — B

Form the differential equation of the family of
parabolas having vertex at the origin and axis
along positive y-axis. (41

Solution : The equation of the family of parabolas
having vertex at the origin and axis along positive
y-axis.

2 = day. ()
Differentiating w.r. t. x, we get
dy
= 4a-=
2 dx
= 2x.% = 4a ..(ii)
Putting the value of 42 in equation (i), we get
2 dx dy
= 22— Hy)=>x—L=2y. Ans,
( ay W)=z =2y
Find a vector of magnitude 5 units and parallel
- A A A
to the resultant of the vectors 4 =2i+3 j—k and
b=i-2j+k. [4]
Solution:Wehave:; =2 ?+ 3 }\_;2 and f; =i{-2 ?+£
Let ? be the resultant of z and ?,then
- = -
c = g+ b
= (2?+3?~1,E)+(?—2?+12)
29

19.
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3’1'\+}+0£
- .
le| = ¥32+124+0=0+1=410

5
Now, unit vector in the direction of ¢ is

i

1l

- A A
“_i_3i+j
T

[c] -

Hence, the vector of magnitude 5 units and

parallel to the resultant of vector 7 and B is

A (3i+))
5=t 5 —=" Ans,
V10
If the function f{x) given by
3ax+b, ifx>1
flxy=9 11, ifx=1 is continuous at

S5ax-2b, ifx<1
x =1, find the values of a and b. (4]

Solution : Since fis continuous at x = 1, therefore,

lim f(x) = lim f(x)=f(1) ()
x—1 x—1
LHL. = lim (5ax—2b)=5a—-2b
x—1"
RHL. = lim (3ax+b)=(3a+b)
1
54-2b =3a+b=11 [Using ()]
3a+b =11 ..(ii)
and = 52-2b =11 ...(iii)

Muitiplying (ii) by 2 and adding it to (iii), we get
2Ba+b)+5a-2b = (2x11) +11
= 6a+2b+53-2b=22+11

= 11a = 33

= a=23

Substituting a = 3 in (ii), we get
3x3+b=11

= b=11-9=2

Thus, 4 = 3 and b = 2 will make f{x) continuous at
x=1. Ans.

. Using properties of determinants, prove the

following :
x ¥ z
¥y 2 =xyz(x-y)y-2)(z-x)

3y323

[4]

X
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Xy z

Solution: LHS. = 2> y* 22

I3 y3 23

Taking common ¥, y, z from C;, C2 and C3, we get

1 1 1
=xyz\x Y oz
12 y?. ZZ

Applying C; — C1 - C; G — G2~ G5, we get

0 0 1
A=xyz| x-y ¥y—z z
2o Pzt P
Expanding along C3, we get
xX-y Y-z
=XYz xz _...yz y2_22
Taking (x—y) common from C; and y -z common
fromCz
1 1
= y-D|

=xyz(x-y) (y-2) Y +z-x-y)
=xyz (x—3) (y—2) z—x) =RHS.
Hence Proved.

SECTION — C

Bag I contains 3 red and 4 black balls and Bag
II contains 5 red and 6 black balls. One ball is
drawn at random from one of the bags and is
found to be red. Find the probability that it was
drawn from Bag IL [6]

Solution :

BagI Bag II
R B R B
3 4 5 6

Let E; be the event that Blag 1is chosen and E; be
the event that Bag II is chosen.
Let A be the event that the chosen ball is red

1
P(Ey) = i P(E;)
~. Probability of red ball from Bag I,

and probability of red ball from Bag I,

5 5
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By Bayes’ theorem,
P(E,).P(A/E,)
P(Ey/A) =
(E2/A) P(E,).P(A/E, +P(E,) P(A/E,)
1 5 5
._x._ JR—
2711 11
1315 3 5
XX — =t —
277 2711 7 11
5 5
= ﬁ _IL=SXW *—‘ﬁ Ans
33+35 68 68x11 68
77 77

29, Show that of all the rectangles with a given
perimeter, the square has the largest area. [6]

Solution : Let x and y be the length and breadth
of the rectangle whose perimeter is given 44 (say)

Area, A = xy (i)
2x + 2y = 4a (Given)
= y=2a-x (1)
Putting y in (i), we get
A = x(2a-x)
A = 2ax - x ...({iid)
Differentiating w.r. t. x, we get
%\— =2q-2x -(iv)
For maxima or minima,
A
29-2x =10
= 2x =29
= =g

Again differentiating w.r. t. ¥, we get

2
[E’_‘;‘] =—2<0
dx at x=a

o Area A ismaximum at x =2

Yy =28—a

y=4a

Hence, It is proved that all the rectangles with a

given perimeter, the square has the largest area.
. Hence Proved.

=
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Mathematics 2011 (Delhi) SET II1

Time allowed : 3 hours Maximum marks : 100
. | Note : Except for the following questions, all the Solution : Taking L.H.S.
; remaining questions have been asked in 14 2x  Ox
previous sets.
Let A=|2x x+4 2x
SECTION — A 2x 2x x+4
7 Applying R; — Ry + Rz + R3, we get
. P | T R
1. Write the value of cos’ (cos—é—] [11 5x+4 5x+4 5x+4
A= 2
Solution : We know that cos™ (cos x) = x if 20 x+d *
2x 2x x+4

x € [0, nr], which is the principal value branch of
cosx. 1 1 1

Gx+4)2x x+4 2x
2x 2x x+4

Il

Here, 76—“ ¢ [0,x].

Now, cos™ [cos 7_6’7_] can be wntten as: Applying C; - C, - Cy, C3 = C3 - Cy, we get
1 o 0
1 7w B 5 7 A= (5x+4)2x —-x+4 0
COs COS'E- . = COS COos TE'—? oIy 0 —x+4
[+ cos (211 — %) = cos x] Taking {4 — x) common from C; and C3, we get
1 00
= cos™! {cos@], = (5x+4)@d-2)4-DP2x 1 0
6 .
5 2x 0 1
where v el0, ] Expanding along C3, we get
7 5t) 5 -5 210
<. cos ™ (cos ?n) = cos™ (cos?nj = ?n' Ans, A= (Bx+4)(4-1) 2¢ 1

Cmas = (5x+4) (4-x)*=RHS.
2, Write the value of fﬂm—xdx [11 Hence Proved.

2
cos ¥ 12. Find the value of 4 and b such that the following
, function f{x) is a continuous function :
Solution : 2-3sinx dx
ouhon.LetI:Im . 5, xr<?2
2 Jsin x f(x)=qax+b, 2<x<10 i4]
= I( 2 ———Z—'de 21, x210
cos“x cos”x
Solution : If f is a continuous function, f is
= stecz xdx-BItanxsecxdx continuous at all real numbers.
In particular, f{x) is continuous at x =2 and x =10,
=2tanx-3secx+C. Ans, Since f is continuous at x = 2, we obtain
im f(x) = Hm f(x)=f(2)
SECTION — B ¥2 2
= Hm (5) = lim (ax+b)=5
11. Using properties of determinants, prove the 2 2"
following : = 5=24+b=5
x+4 2% 2 = 2+b =5 ..(d)
2x x+4 2x [=(5x+4)(4-x). [4] Since f is continuous at x = 10, we obtain
im f(x) = lm f(x)=f(10)
2x 2x x+4 110™ f 110" f f
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i = lim (21)=21 N e s e
= lm (ex+b) = Tl (21 C =6@P+21(1)-10(1) 3501 7.4 = 2.5]
o 102+b = 21 i) =24421-10-35=0. Ans,
0On S}Jbtracting equation (i) from equation (ii}, we SECTION — C
8a =16 23. A man is known to speak truth 3 out of 4 times.
= a="2 He throws a die and reports that it is a six. Find
By putﬁng a= 2 in equaﬁon (j_)’ we Obtain ﬂle Pl:obability that it is actu.a.lly a Six. [6]
Solution : Let E be the event that the man reports
2x2+b =5 that six occurs in the throwing of a die and let S;
= 4+b =5 be the event that six eccurs and S; be the event
= b=1 that six does not occur,
Ther'efore, tl;sI\lral.ues of az anddblfor whic‘h f(lx) isa P(S1) = Probability that six occurs = %
continuous function are 2 and 1 respectively. P(S) = Probability that six does not occur
Ans, _ 5
13. Solve the following differential equation : 6
(L+y? (1+logx) dx +xdy =0 (4] P(E/S1) = Probability that the man reports
. . , that six occurs when six has actually
Solution : Given (1 + ¥?) (1 +log x) dx + xdy = 0 occurred on the die
= (1+ ) (1 +log x) dx = —xdy = Probability that the man speaks the
1(1+1o x)dx -1 fruth
= X 24 = (1 N yz) Y _ g ‘
Integrating on both sides, we get 4
1 1 ) P(E/S2) = Probability that the man reports that
I—(1+logx)dx =J’* =y (i) six occurs when six has not actually
x 1+y7) occurred on the die
Let logx=t = Probability that the man does not
speaks the truth
= 1»dx:dt 3 1
Now, from (i) x = 1- Pl
j (1+£)dt=— I Ldy Using Bayes’ theorem,
T+y P(Si/F) = Probability that the report of the
2 man that six has occurred is actually
= t+E=—tan‘1y+C1 ' a six
A ___ PPE/S)
= togrs B gty P(S)P(E/S, #P(S,)P(E/S,)
= 2log x + (log x)> =—2 tan™' y + 2C; 1.3 1 24 3
=:aogn2+2ng+2umﬂy—2c1=0 =T—g_%_T=§x?;=§
= (log x)> +2log x+ 2 tan' y + C =0, where —2C; =C X X
Ans. 6 4 6 4
. R
14. If two vectors 2 and b are such that 13] =2, Thus, the required probability is 8 Ans.
- ‘
|b]=1and ;; =1, then find the value of 24. Show that of all the rectangles of given area, the
DA . square has the smallest perimeter. L6]
(3a-5b). 2a+7b). . . [4] Solution : Let I and b respectively be the length
Solution : It is given that |z| =2, |b|=1and and the breadth of the rectangle of given area A.
- - A =Ixb
a.6=1 A
P g = b= — (i)
- (3a-5b).2a+7b) I

R T T T S ST St Perimeter of the rectangle, P =2 (I + b)
=3a424+3a7b-5b24-5b.70

- - > - - - P = 2(1+~é-]
=6|a|*+21(a.b)-10(b.a)-35| b |? B - !
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Dﬂferennatmg w.r.t.], we get ' Substituting the value of A in equation (i), we get
’ - . . A 12
dP A e b I —en ] l
i 2(1—17) (i) 1 1
¥ b = l: -JK
Again differentiating, we get
2 From (iii),
E__E = 2(04.%]
a =" e _ 47
2P  4A dr? P
= a5 = e ...(iii) 2
For maximum or minimum perimeter, i 0 dr I VA
= 2(1_%) =0 The value of /A cannot be negative,
- l -
d°P
= 1_——2- =0 'd?' >0
A Hence, of all the rectangles of given area, the
2 square has the smallest perimeter.
- A= " Hence Proved.
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Mathematics 2012 (Outside Delhi) Set I
Time allowed : 3 Hours ' Maximum marks : 100
SECTION — A and 2y-4=14
. . . = 2y=14+4
1. The binary operation * : R x R — Ris defined as oy = 18
a*b=2q+b.Find 2*3) * 4.** m ¥=
2. Find the principal value of tan™* /3 —sec " (-2) = y=9
= x=2,y=9
[l . x+y=2+9=11L
Solution : tan! /3 —sec™! (-2) (i) Ans,
We know that the range of principal value of 3 4 1 2 1
T .
Ao T R 4 HA =|-1 2 andB:[l 2 3],thenﬁnd
T_RT
tan" 3 = tan—l(tang =g A"-B. ) m
3 4
- -1-2 1
Now sec™ (-2) Solution: AT =[-1 2|,B= [ 12 3]
We know that the range of principal value of | 01
sec19is [0,n]-{n/2) _
2% -1 ﬂ
1(-2) = n-sec @) =m-= == T
. = sec 3 3 = Bf=| 2 2
[-sec () =x~ sec ! x] |1 3]
:. From equation (i _
4 ) 2 3 4)[1 1
-1 -1 KL .
tan~ +/3 —sec (-2) = 3 3 3 Ans. -~ AT_BT=|-1 2|-
3. Findthevalueofx +y from the following equation: 0 13 [ 13
x 5|3 -4][7 6 o[ 3+1 4-1
2 + = 11 .
7 y-3 1 2 15 14 =|-1-2 2-2
Solution ; Given that, | 0-1 1-3
5| * 5 N 3 -4] [7 6 [ 4 3
7 y-3] |1 2|7 [15 14 =|-3 O0f Ans.
_ ‘ -1 -2
2x 10] [3 —4] 7 6 -
14 2y-6 1 21115 14 5. Let A be asquare matrix of order 3 x 3. Write the
o value of |2A |, where |A]| =4. (11
2x+3 10-4] |7 6 Solution : In a square matrix of order 3 x 3,
1441 2y-6+2| ~ |15 14 3
L ;6 [KA| = K’|A|
2x+3 6 3
= 2A =2 A
[15 2y-4] = |15 14] 124] =214l
. =8x4=32, Ans,
Equating values, we get x and y )
2 +3=7 6. Evaluate: [V4-x*dr. [1]
= 2x=7-3 0
= 2x =4 Solution : We know that,
= “ x=2 - 2
. I A —x2dx = Z\a®-x? + 2 gin X
** Answer is not given due to the change in present syllabus 2 2 a
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2
I 22 240y =
0

2
x 2 4. 1x
—V4—-x“ +—sin" =
[2 2° 2]0

=[§J—4~4+zsm"1§]—[o+2sin“1 0]

=2sin"1(1)~2sin"1(0)

A

=T

Ans.

. 7. Given je’(tanx+1)secx dx =ée* f(x)+c. Write
fx) satisfying the above. [1]
Solution : Ie”(tanx+1)secxdx=e’f(x)+c
Taking L.H.S.
LetI= je"(tanx+1)secxdx

= jex(secxtanx+secx)dx

= é'secx + ¢
Lo e {f@) + e = fim)+c ]

On comparing [.H.S. and RH.S.
we get, flx) =sec x. Ans,
. A A A A A
8. Write the value of (ixj).k+i.j 1]
' . AA A AA
Solution: (ix j).k+i.j
A A AN A AN
= k.k+0 w(ixj)=k and k.k =1
= 1. AI_'I)S
9. Find the scalar components of the vector AB
with initial point A (2, 1) and terminal point B
('—' 51 7)‘ [1.]

Solution : Position vector of A

—> A A
QA = 21+j
Position vector of B
—> A A
QOB = -5 i+7j
—> I\ Ial AN
AB = (-5i+7)—-(2i+7)
al A
=-7i+6]
_)
Scalar components of vector AB are—7 and 6.
Ans.
10. Find the distance of the plane 3x ~ 4y + 12z = 3
from the origin. [1]

Solution : We know that the distance of the point
(x1, y1, 21) fromtheplaneax+by+cz +d=0is

www.chsepdf.com
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| axy +byy +cz +4d|
- \/1.12+bz+c2
|-31
V3 + (4% +122
1380
J169

3.
13

SECTION —B
11. Prove the following :
cos [si.n’-1 §+ cot! EJ -5 [4]

2) 5V13
Solution : Taking L.H.S.

= COS (sin_1 E +cot™! EJ
5 2

We know that,
sinlx+sin”ly = sin™! {x\/l ~y+ y\/l —xz:l

Therefore, equation (i} becomes,

cos| sin”1 (_’31 1—i+—2— 1——9-
B 5V 13 VsV 25
cos| sin~! KEJE+L E
- 5V13 JE§V25

33

2 4
\Er\/_rg+ﬁ'5)]

~ COS {sin'1
_ cos| sin! L+—8-J
= 513 513

. 17 J
— Cos| sin —_—
\ 5v13

af 6
= COS| COs — | |
5]
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=513 = iR Hence Proved. - x %y = fx) #fy)
12. Using properties of determinants, show that Similarly if x is even and y is odd, then
b+ x=y=>fx)=2(y)
c a a i
b c+a b |=aabe [4] Hence, f: N —>N is one-one
c c  a+bh Also, fll)=1+1=2
b+c a a fy=2 (" 1is odd)
Solution : Taking LHS.= | b c+a b If x is odd number, then 3 an even natural number,
c ¢ a+b x + 1eN such that,
flx+1)=x+1-1
ApplyingRl—>R1+R2+R3 =X
If x is even number, then there exist a odd natural
2(b+c) 2(a+c) 2(a+b) number x — 1 € N such that,
=| b c+a b fx-1)=x-1+1
b =x
¢ ¢ Hence for every yeN 3 xeN such that f (x) =y,
b+c a+c a+b sof is onto.
-2lb c+a b Hence f is both one-one and onto.
c ¢ a+bh ’ Hence Proved.
) OR
Applying Ri - Ry — R, Consider the binary operations *: R x R —>Rand
c 0 a o:RxR—>Rdefinedasa*b= | a-b| and aob=aforall
a, b €R. Show that ‘*’ is commutative but
=2lb c+a b . . vy s . ..
not associative, ‘0’ is associative but not
c ¢ a+b commutative.**
On Expanding along Ry 14, If 3 =1 /asin“l ty= J;Ds"lt _ show that % -_Y
=2[cl(c +a)(a+b)—~bc) -0+ afbc —c(c+a)l] x
[4]
=2[clca+bc+ % +ab - b} +a|b£‘-£‘2 —cal]
Solution : Gi in 1t gng y=Va® !
=2[cza+ca2+abc+abc—cza—ca2] olution : LAIven, X =4 and ¥ =
Squaring both sides
=2[abc +abc) 12 = gt (i)
= 4abc = RHS. Hence Proved. P o=t (il
Differentiating both w.r.t. ¢
13, Show that f: N - N, given by ix ‘
x+1,if x is odd 2= M Joga, -
= |x-1,if x is even ¢ 1-¢
. d _
is both one-one and onto. [4] and 2y Ey _ goost log 2. 1 .
Solution : Let x, y € R such that f{x) =fy) 1-¢
flx) = ) ix asi.n"lt loga
If x and y are odd, then = e 2 !
2xV1~t
ftx) = fy)
: x+1 =y‘+1 dy acos—lfloga
1=y = B e .~ R
If x and y are even, then a 2yV1-#
fix) = fy) dy  dy/dt
= x-1=y-1 dx  dx/d
= x=y 1
If x is odd and y is even, then __acos ‘loga/ 2yv1- 12
= Angwer Is not given due to the change in present syllabus aSin—l t loga/ 2x41- 2
www.cbhsepdf.com 3
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_xacos'lt
- yasin"lt
—-Xx y‘2
= [sing @&
x
= ;_y Hence Proved.
OR

Differentiate tan™!

[x/u—xz -1

‘:I with respect to

x *
2 —
Solution : Lety = tan ™ I:H_x_ljl
x
Putx=tanA= A =tan' x ..(i)
- e
y = tan”! l+tan® A -1
tan A
2
y = tan~1| V8e€C A 1}
tan A
— tan! FsecA—l}
- | tanA
11—
— tan[1 -cosA}
sinA
Zsz(é)
- tan™! 2
(2 ee(2)
2sin| — |cos| —
L 2 2
= tan™! tan[é)
2
. _A
Y 2
Put the value of A from equation (i),
tan x
¥y = 2
On differentiating w.r.t. x
d_y- = L Ans
dc  2(1+x%) ’
15. If x=a (cos t + t sin ) and y = a (sin - £ cos 1),
T dx dy d’y
0<t<—,find —,—2 and —2Z- [4]
2 a’ ar? dx®

Solution : Given, x = 4 (cos f + £ sin £)
On differentiating w.r. t. ¢, we get

I =a[-sint +tcost+sint]

16.

Download all Previous Year Paper and Sample Paper from www.cbsepdf.com

= Tl (tcost)

Again differentiating w.r. t. f, we get
d%x . .
— =d[cos t ~#sin f] (D)
dt

Given, y =a(sint -t cos )

On differentiating w.r. t. #, we get

% =a[cos t + ¢ sin ¢ — cos {]
= % =g (tsin )
Again differentiating w.r. t. , we get

2

Z—t;i =4 [sin { + ¢ cos f] (i)
On dividing equation (ii) by equation (i), we get

dz_y _ fcost+sint Ans

dx?  cost—tsint )

A ladder 5 m long is leaning against a wall. The
bottom of the ladder is pulled along the ground,
away from the wall, at the rate of 2 cm/s. How
fast is its height on the wall decreasing when the
foot of the ladder is 4 m away from the wall ?
[4]
Solution : Let AC = 5 m be the ladder and y be
the height of the wall at which the ladder touches.
Also, let the foot of the ladder be at C whose

distance from the wall is x m
A
5m
Y
B % c
It is given that
ax =2 cm/sec = i m/sec
dt 100 "'(i)
As we know that A ABC is right angled triangle,
2+ ¥y =5 w(if)
On differentiating, we get
dx dy
2r—+2y-ZL =
T
: dx dy
=2 -y
= 2 dt Y dt
2 dy .
= xx 100 Y 3t [from (i)]
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dy —2x
= 2 = 100y
When x =4 m from eq. (ii)

¥ =252
= y = 25-16
= y=3m

dy  2x4 -2
Thus, Z = 100x3 75

[Negative sign shows that height of ladder on

the wall is decreasing at the rate of % m/s]

2
17. Evaluate: [|x* —x|dx.
4

~ Solution: Letf(x)= ¥*-x
=x(x-1)(x+1)

“Signof f(x) for different value of x wi]l be different

1= le —x|dx+j|x —x|dx+_[ix —x|dx
-1

= j' (x3 —x)dx - I(x —x)dx+j(x —x)dx
-1
w At(-1, 0), x(x-1)(x+ 1) = (~ve)(-ve)(+ve) =+ve
At(0,1), x(x-1)(x+1)=(+ve)(-ve)(+ve)=-ve
TAt(L,2), x(x-1)(x+1)=(+ve)(+ve)(+ve)=+ve

4] 5]
O A

x4

4

|

]

Ans.
[4]
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Adding equation (i) and (ii), we get
2] =
I ol+ cos? x I

”{xsinx+nsinx—xsinx

£

xsmx Tn— x)smx

dx

1+cos x

|

1+cos? x
T .
. TSsinx
= A= g
01+cos-1 x
T .
. m¢ sinx
= I=S)|l——— ...(iif)
25 1+cos x
Letcosx =1t

When x=0,t=cos0=1
x=xn,t=cosnm=-1

Lo dt
sSlnx = dx
sinxdx = —-dt

Put the value of sin x dx in equation (iii), we get

Il

NlH

Ans.

18. Form the differential equation of the family of

circles in the second quadrant and touching the

s Ans. coordinate axes, (4]
_ OR Solution : The equation of circle in second quadrant
T esiny which touches the coordinate axis is
Evaluate : J' D dx. ? y
pl+cos”x
T xsinx
' jon : = dx i
Solation : Let I g T+ cos?x @ e s
a
Use the following I f(x)dx= I fla-x)dx
Therefore, y'v
™ (11— x)sin(z — x) Let 2 be the radius of circle
I 3 centre = (4, 4).
o 1+ cos“(m—x)

‘E

[

0

T— x)smx

14+cos® x

www.cbhsepdf.com
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On differentiating w.r.t. x, we get

(x +a)? + (y - 4)°
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2(x+a)+2(y—a)zx—y =0

- dy dy

= x+a+ydx adx =0
= a%—a = x+y%
= a[jx—y~ J = x+ij_y

x+y§x—y
= Ty

dx

_ Xt _Y

= a= -1 + where ¥ Ir

Putting the value of 2 in eq. (i),

2 2 2
sl bl
¥ ~1 n-1 y1-1
= W+ +(x+y)? = (x+yp)?

= @+ Y1) %+ 1=+ yy)?. Ans,
OR

Find the particular solution of the differential
equation x(x® —1)% =1;4y=0 whenx=2,
Solution : Given, x(x2 _1)j_y “Ly=0,x=2

x

dx

dy =
4 x(x2 -1)
Integrating both sides, we get

dx
j'dy - ‘[;\f(x2 -1)

()

Now x(x2-1)  x2(x-1x+1)
Solving by partial fractions, we get
— LA B.C @
x(x—(x+1) ¥ x-1 x+1
A(*~1)+Bx(x + 1) + Cx(x-1) = 1
Putting x = 0,
:A(—1)+B(0)+C(0)_1
A=-1
Puttingx:l
= A@0)+B2)+C(0) =1

B=

N =

Puttingx =-1

www.cbhsepdf.com
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AO+BO+C(-1(2)=1

1
C= 2
On substituting the values of A, B, C in equation
(ii), we get
1 -1 1 1

x-Dxe) - x  2x-1) 2x+1)
From eq. (i)

1
= dx
y Ix(x""—l)
= - —+— —_—
x- 1 2 x+1

—logx+510g(x—1)+ Elog(x +1)+c

It

log (%J + %log(x2 -1)+c

_ log[m}c

x
Now, putting y =0, x = 2, we get
0= log—?+c

3
= c= —log%

. The particular solution is

2_‘
y= log{ xx 1}+[—10g—‘{2§]

T2 3x2

19. Solve the following differential equation :

(1 + 2 dy + 2xy dx = cot x dx; x # 0. [41
Solution : (1 + x%) dy + 2xy dx = cot x dx
Dividing with (1 + x%) dx on both sides, we get

ﬂ._l_( 2x )y cotx

dx \1+22)7 T 1442
On comparing this equation with
dy
“Z+Py =
LY =Q

Wh P 2 Q_‘,cdtx
e e 1142
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20.

21.

2x
. 2Ty
I_F' = eIde = EI 1+I'2 ’

Now,
= dos0+3) 1 4 2
Solution is
y@F) = [Q@E)dx +C
yA+2) = [T+ 2P)ix +C

(1+x“)

= y(1+2%) = _[cotx+C

= y(1+x%) = log |sinx| +C. Ans.

A A A = AA A > A A A

Leta =i+4j+2k, b=3{-2j+7kand c=2i-j+4k.
-y

Find a vector p which is perpendicular to both

e - - >
a and b and p.c =18.

[4]
Solution :

- A A A A A A
Given that,a =i+4j+2k, b=3i-2j+7k and
= d A A A
c=2i-j+4k
g - -
Since p is perpendicular to both 4 and b

> - -
therefore p is parallel to (4% b)

- - -

SO, P = l(axb)
A A A
i j ok
=1 4 2
3 27

AL (28 +4)— 1(7—6)+ k(-2 ~12)]

A A A
A(32i— j~14k)

I

2

Now, p.c =18

AA A A A A
A(B2i- j-14k).(2i— j+4k)=18
=  A(32x2+1-14x4)=18

= 9\ =18
A=2
e A A A
P = 2A32i-j-14k)
- A A A
= P =64i-2j-28k. Ans.
Find the coordinates of the point where the line

through the points A = (3,4, 1) and B = (5, 1, 6}
crosses the XY-plane. [4]
Solution : Given, A=(3,4,1),B=(5,1, 6)

The equation of the line passing through above

www.cbhsepdf.com
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points is
x-3  y-4 z-1
5-3 ~ 1-4 6-1
x-3 y-4 z-1
= > ~ 3 5
This line crosses the XY-plane
z =0
xr-3  y-4_0-1
2 3 5
Taking 1* and 3™ terms, we get
=3 _-
2 5
= 5x-15 = -2
= 5x =13
- _B
*=5
Taking 2™ and 3 terms, we get
y-4 _ -
3 5
= 5y-20 =3
= 5y =23
_ 3B
= y=73

So, coordinates of the point where that line
through the points A and B crosses the XY-plane

13 23
i —1_10'
‘S[s 5 )

Two cards are drawn simultaneously (without
replacement) from a well-shuffled pack of 52

Ans.

. cards. Find the mean and variance of the number

of red cards. (4]
Solution : Let P (A) = Probability of getting one
red card. _

Number of red cards = 26

Let X be the random variable which can take
values 0, 1, 2 where X is the number of red cards
selected

26
Cp 26x25 _ 25
P(X=0)= 2= ===
x=0 8¢, 52x51 102
P(X=1)= *Cyx2C; _26x26x2 _ 52
== ¢, 52x51 102
26,
PX=2)= C2  26x25_ 25

52c, 52x51 102
Probability distribution of random variable X is

X 0 1 2
25 | 52 25
P 2 22 =
X) 102 | 102 | 102
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52 50

-_.+——

102 102
EXZP(X) - (EXP(X))?

Mean = XX P(X) =

Varianceof x =

> IXWPX) = o2 Ax2 152
027102 102
= . (IXPX)Y =12=1
152 . 50
. Varianceof x = 222—1= 20
CCotr = 1w T 1m
_5
51
SECTION — C

23. Using matrices, solve the following system of

equations:
2+3Y+3z=5x~2y+z=-4,3x-y-2z

Solution : Given,2x + 3y + 3z = 5,

x-2y+z=-4,

3x—y—2z=3 ’
2 3 3 x 5
Here, A=|1 -2 1|, X=|y|,B=|-4
3 -1 =2 z 3

|A| =2(4+1)-3(-2-3)+3(-1+86)
=10+15+15=4020

=~ A7l exists.
Co-factors of matrix A is
A11=5I A12=5: A13=5
An=3, Ap=-13, Axp=11
Ay=9, Axn=l, Agz=-7
5 5 s[5 3 9
adiA=|3 -13 11| =|5 -13 1
9 1 -7 5 11 -7
adj A
Al =
|A]
5 3
1
=’4—05 —13 1
5 11 -7
X=AlB
x 1'5 3 9] 5
y =E5 13 1|«
z 5 11 7| 3
1‘25-12+27
=525+52+3
(25-44-21

www.cbhsepdf.com
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- | 0/ 2
40| [

Ans,

x=1y=2andz=-1.
24. Prove that the radius of the right circular cylinder
of greatest curved surface area which can be
inscribed in a given cone is half of that of the
cone. [6]
Solution : Let 7 = radius of cylinder :

R = radius of cone

h = height of cylinder

H = height of cone

Curved surface area of cylinder = 2nrh
A

P ;:Q
T
B S e B W)
O
In A QTC and A AOC,
A0 _ OC
Qr 1IC
H R
h R-r
HR-7)
= = - 7
h R
S = 2nrh
= S = 2nr _(R_-—T)
R
2
= S = ZT'EH(R?‘I;?‘ )

Differentiating w.r. t. 7, we get

ds 2nll

= = —(R-2r vl
o R ( ) (@)
Again differentiating w.r. t. 7, we get
d?s - 4nH "
~5 =R (i)
dr
For maxima and minima,
B _y
ar
From (i),
27H
—(R-2r) =0
R R-2r)
= R =2r
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= r =R
T2

d%s — 4nH

= <0
dr? R

Hence, S is maximum when r = >

Hence Proved.
OR

An open box with a square base is to be made
out of a given quantity of cardboard of area c*

square units. Show that the maximum volume
3

of the box is -~ — cubic units.

6v3
Solution:Llet/=x,b=x,h=y
. Area of openbox = Area of cardboard

c2~x2

4x

*2 + dxy = = y=
Let V = volume of the box

v =xYy

2_.2
¢t -x
V==

o x e
T4 4
Differentiating w.r. t. x, we get
vt 3 "
dx ~ 4 4 ()
Again differentiating w.r. . x, we get
Py Bx
w2y
Forma;dmaormjnima, d—=0.
¢ 322 St
2 =0
4 4
From (ii}),
¢ _ 3
4 4
£
= X = \/5
Put the value of x in equation (i), we get
2_¢C°
. _ ¢ 3
y= L C
V3
22 B e
= y = 3 .46 = 2J§
v -3x
Z - = —<i
Also 2 5

~. Volume is maximum.
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~ Maximum volume V =

e @
T 3243 643 '
s 1
25, Evaluate _‘.wdx. [6]
1-x%
Solution : Let, I Ixsm—lxdx {0
olution : Let, I = il
\]l—x2
Let t =sintx=>x=sint

1

=T

Put the value of df in equation (i), we get
1= [tsintat
On integrating by parts method, we get
. ai) ¢ .
1= tjsmtdt—f[?j.smtdt]dt

I= —tcost+Icostdt

dx

y

I=-tcost+sint+c

= I=-tVl-sin®t+sint+c
= sinl xv1-22 +x+e
= x-sin™t x.\ll—x2 +c. Ans.

OR

¥ +1
Evaluate : !m

x? +1
—
(x=1)"(x+3)
By using partial fractions
2 +1 B A + B + C
(x-12(x+3) @D (@17 (x+3)
2+ 1=Ax-1)(x+3)+Bx+3)+Cx-1)>
Put x =1 in above equation, we get
12+1=B(1+3)
2_1
B=%72
Put x = -3 in above equation, we get
9+1=C(-3-1)?
. _10.5
~ 16 8
Put x = 0 in above equation, we get
1=A(-3)+B@3)+C

3 5 —-8B+12+5 9
= 3a = l4iaZo TS

Y

Solution : Given, I

=

2 8 8
3
= A= P
2 +1 3,dx 1; dx 5 dx
e ]
(x—-1)"(x+1) 89 x-1 2°(x-1* 8 x+3
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26.

27. Ifthelines

_— log|x+3|+c A.n.s.

1

( -1) 8
Find the area of the region {(x, ¥) : 2 + ¥ < 4,
x+y22} [6]

= —logl 1]~

Solution : We have two equations
P+y? < dandx +y 22

A0, 2)

x2+y?=4

-1

X )

-2
“Y'
Area under shaded region

= Area of OBCAO — Area of ABOA

Area under line

2 2
= _[(J4—x2)dx—j'(2—x)dx
0 0
x f 4 x]? x? 2
= [— 4-x? +—sin“1—J ~[2x——}
2 2 2 0

= Area under circle —

2 0

[2\/ —4+2sin7! 2} [0+2sin™ 0]
-[2x2-2]+0

2sint (1)-2.0-2
z(_]_z

il

2
= (m —2) sq. units.
x-1_y-2 =z-3 x-1 y-2
-3 -2k 2 and ==
=—zs;3 are perpenchcular, find the value of k

and hence find the equation of plane containing
these lines. (6]

Solution : The equation of the given lines are

x=1_y-2 z- Bandx—lzy~2=z—3
3 2k 2 k 1 5
These lines are perpendicular, therefore
Mds + bibs + c1c0 =0
-3k+(-2%kx1)+2x5=0
= -5k =-10
= k=2
~. The equation of lines becomes

www.chsepdf.com
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x-1_y-2 z-3 x-1_y-2 z-3
-3 -4 272 1 5
Equation of plane containing 2 lines is
X=X ¥-n -7
h m m | =9,
) my  m
Wherex; =1, =2, z1=3
Lh=-3m=-4n=2
12=2, m2=1, ﬂ2=5
x-1 y-2 z-3
-3 -4 2| =0
2 1 5

(x-1)(-20-2)-(y-2) (-15-4) +
(z-3)(-3+8)=0
= -22x+22+19y~38+52-15=0

= 22x - 19y -5z + 31 =0. Ans.

. Suppose a girl throws a die. If she gets a5 or 6,

she tosses a coin 3 times and notes the number
of heads. If she gets 1, 2, 3 or 4 she tosses a coin
once and notes whether a head or tail is obtained.
If she obtained exactly one head, what is the
probability that she threw 1, 2, 3 or 4 with the
die? [6]
Solution : The outcome of an experiment can be
represented as '

Getting 5 or 6 — coin is tossed 3 times

Getting 1, 2, 3 or 4 — coin is tossed once

If she gets 1, 2, 3 or 4, sample space will be

(1H), (2H), (3H), (4H), (1T), (2T), (3T), (4T)
If she gets 5 or 6, sample space will be

(5 HHH), (5 HTT), (5 HHT), (5 HTH), (5 THT),
(5 TTH), (53 THH), (5 TTT), (6 HHH), (6 HTT),
(6 HHT), (6 HTH), (6 THT), (6 TTH), (6 THH),
(6 TTT)

Let

A =Getting 1,2, 3 or 4 on die

B = Getting exactly 1 Head

A = (1H), (2H), (3H), (450, (1T), (2T), (3T), (4T)
B = (1H), (2H), (3H), (4H), (5HTT), (5THT),

(5TTH), (6HTT), (6TTH), (6THT)
A nB = (1H), (2H), (3H), (4H)
1 1 1.1 1
e e R B
1.1 1 1.1 1
P(lT)—— CRRT] P2T) = —x—2'=E
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29,

PO =51 PUT) = 2x2 =

6 2 12
P(5TTH)—%X;><;><%_4]—8 P(5TI_IT)~__
PGHIT) = 5, P6THT) = ——, PGTTH) = 5,
P(6HTT) = —

P(B) = P(1H) + P(2H) + P(3H) + P(4H) + P(5THT)
+ P(SHTT) + P(5TTH) + P(6HTT) + P(6THT)
+ P{6TTH)

1,11 1.1, 1 1. 1. 1 1
——————— =t —t—y —
T12712 12 12 48 48 48 48 48 4g
_ 4,6 2 11
T 12 48 48 24
. Required probability is
| 1
. PANB)_3 _8 Ans
P(A/B)= SRR :
24

A dietician wishes to mix two types of foods
in such a way that the vitamin contents of the
mixture contains at least 8 units of vitamin A and
10 units of vitamin C. Food I contains 2 units/kg
of vitamin A and 1 unit’kg of vitamin C while
food II contains 1 unit/kg of vitamin A and 2
units/kg of vitamin 1 unit’kg of vitamin C. It
costs ¥ 5 per kg to purchase food I and ¥ 7 per
kg to purchase Food II. Determine the minimum
cost of such a mixture. Formulate the above as a
LPP and solve it graphically. [6]

Solution :

Vitamins | Food 1 | Food 2 | Requirement
Vitamin A 2 1 8
Vitamin C 1 2 10
Cost (in ) 5 7 ‘
Let the amount of food I=xkg
Let the amount of food I =y kg
If Z denotes the total cost

To minimize the cost we have to minimize Z.
Subject to the constraints,
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First we draw the lines AB and CD whose equations

are
2x+y =8 (i)

wo(i)

0110

=
&)
o

<

!‘N'{
1,
i

unl
I
!

=
o eotlc

o ) WY
o

L=
O~
OO
z

7

S

S
T
e

RN OE

[
(o
LoD )
ik
J\l
Q

}

)

i
i
T
O,
T

ks

-,,_-
C

e

HH

1

T
1T

Imman ) (i
T
SRR

11

The feasible region is shaded in the figure. The
lines are intersecting at the point E (2, 4).

. The vertices of the feasible region are A (0, 8),
E (2, 4) and D (10, 0).

Corner points | Z=5x+7y

AtA(G,8) =5(0)+7(8) =56

AtE(2,4) Z =5(2) +7(4) = 38 «— minimum
AtD(10,0) Z =5(10)+7(0) =50

Since the feasible region is unbounded 38 may or
may not be minimum value of total cost for this

we draw graph of inequality.
5x + 7y < 38
x 0 38/5=7.6
y |38/7=54 0

Clearly graph of L has no commeon point with the
feasible region.

*. The minimum value of Z is 38 at the point
E (2, 4). Hence, the amount of food I is 2 kg and
amount of food II is 4 kg should be included in

the mixture for minimum cost of ¥ 38. Ans,
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SET 11

Timg allowed : 3 hours

Note : Except for the following questions, all the

remaining questions have been asked in
previous set.

10.

19.

20.

www.chsepdf.com

SECTION — A

A A AA
Write the value of (Io< jri+j.k [1l
AA I\/\

Solution : (kx ji+j.k

= —(]xk).z+?.£ (.'zx?z—,}xﬁc\)
/} /-\ /} A A A A A
= —i.i+].k (ci.i=1j.k=0)
=-1+0
=-1. Ans,
SECTION — B
Prove the following :
cos™1 (2)+ cos 1 (E)= cos™! (E) [4]
5 13 65
Solution : L.H.S. = cos ™} é +cos ] 1—2
5 13

114 12
=08 | =x—~
5 13

2 2
-
5 13
[ cos™l x +cos™! y = cosH(ay—v1-x? ‘/l—yz )
_1(48 3 '5) _1(48 15)
= COS — ——X— | =C0S ——
65 5 13 65 65

-1( 33
= cos] [35—] =R.H.5. Hence Proved.

If y = (tan"? x)?, show that
2
(2 +1)? %Jr 2x(5> +1)‘% =2 [4]

Solution : Given, y = (tan™! x)?
Differentiating w.r. t. x, we get

dy a4
—~ = 2tan  x.—(tan " x
dx dx( )
= 2tﬂn—1 X. 1 >
1+x

d
= (xz+1)5y = 2tan' x
Again differentiating wor. t. x, we get

dy 1
(x2 +1) +2
dx x2+1
= (x2+1)2£2—y+2i(x2+1)d—y=2
dx? dx

Hence Proved.

12

Maximum marks : 100

21. Find the particular solution of the differential

equation %+ ycotx = 4x cosec x,(x #0), given
that ¥ = 0 when x=-1237 (4]
Solution : Given;

% +ycotx =4x cosec x,{x = 0) .(i)

On comparing equation (i) with Z—y +Py=Q
x
Here P = cot x and Q = 4x cosec x

IF. = e_[de e_[cot:tdx

= ¢lOB8NY - giny y
.. The solution is

y(LF) = [Q.(LF)dx+C
ysinx = j4x cosec x.sinxdx +C
= I 4xdx+C
ysinx = 22 +C ..(i)

Putting y =0, when x =

2
’o.sing 2.(3] +C

2
o
= =2
Substituting the value of C in equation (ii), we get
2
ysinx = 22 L
. 2
This is the required particular solution of the given
differential equation. Ans,

Find the coordinates of the point where the line
through the point (3,—4,—5) and (2,- 3, 1) crosses
the plane2x +y +z=7. [4]
Solution : Equation of the line passes through the
points (3, —4,—5) and (2,-3, 1) is

x-3 _ y+4 z+5
2-3 T 3+4 1+5
- 4
= x-3 -2 ﬂ—k(say) (i)
-1 1
. Any point on line is (- k + 3, k- 4, 6k - 5).
Line crosses the plane 2x +y +z=7 v(3)

Point lies on it
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= 2(-k+3)+k—-4+6k-5=7

= 5k—-3=7
= k=2
.. The pointis (-2+3,2-4,12-5)
=(1,-2,7). Ans,
SECTION—C

28. Using matrices, solve the following system of
equations :
X+y-z=3;2x+3y+2=10;3x-y-7z=1

. [6]
Solution : The given system of equations are

x+y-z=3;
2x+3y+2z = 10;
3x-y-7z=1. _
These equations can be written in matrix form
AX =B (i)
1 1 -1y«x 3
llly| = |10
3 -1 -7z 1
1 1 -1 x 3
Where A={2 3 1|, X=|y|and B=|10
3 -1 -7 z 1
1 1 4
Now |A| = 2 3 1
3 1 7

=(-21+1)-(-14-3)-1(-2-9)
=-20+17+11=-20+28=8+0
= A7l exists.
For adj A,
Ay =-21+1=-20 An=-(-7-1)=8,
Ap=-(-14-3)=17, Ap=-7+3=—4,
Ap=-2-9=-11, Ay =-(-1-3)=4,

Ay=1+3=4
A32=—-(1 +2)=-—3
Ap=3-2=1
20 17 -11%
adjA=| 8 4 4
4 -3 1
20 8 4
=17 4 -3
-1 4 1
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. (20 8 4]
SAt= 1 aga=<| 17 4 -3
Al Slon 4
From (i), X = A"'B
[x] . 20 8 4] 3
y| = s 17 -4 =3}{[10
| Z] 11 4 1)1
E3 . 241 [3
= Yyl = g 8(=|1
LZ] L 8 1
= x=3y=1z=1 Ans.

. Find the length and the foot of the perpendicular

from the point P (7,14, 5) to the plane 2x + 4y -z
=2, Also find the image of point P in the plane.
[6]

Solution : The given plane is

x+4y—-z =2 wel(i)
The d.r.s. of the normal to (i) are 2, 4, — 1.
.. Equation of a line perpendicular to (i) passing
through P(7, 14, 5) is

x-7 _ y-l4 = 2:15 =k (say) ...(ii)

- 2 4
- Point is Q ((2k + 7), (4 + 14), (- k + 5))
P(7,14,5)
D C
Q
A B
R(xy 2

Suppose it lies on the plane (i),
S22+ 7)+4(4k+14)-(-k+5)=2

= 21k +65 = 2= 21k =~63

= k=-3

SQ@2x(-3)+7,4%x(-3)+14,3+5)
=(1,28)

This is the foot of perpendicular of the line
(ii) on the plane (i).

= PQ = J7-1)* +(14-2)% + (5-8)?

= +/36+144+9 =+/189
which is the length of the perpendicular from P
on (i)
Again let R{x, ¥, z) be the image of P in the plane
(). Then Q is the mid—point of PR.
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. The coordinates of Q are given by
(x+7 y+14 z+5)

r r

-2 2 2
ATy, 245 g
2 2 2

Mathematics 2012 (Qutside Delhi)
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= x=-5y=-10,z=11
= R(-5,-10,11)
This is the image of P in the plane (i). Ans.

SET 111

Time allowed : 3 hours

Note : Except for the following questions, all the
remaining questions have been asked in
previous sets.

SECTION-A

A A A AA
9. Write the value of (k x {). j+i k [l
[l A /\ "~

Solution : (kxz) jrik = ] ]+0
AA A A A
[’.‘kxz':‘and i.k=0
=1+0 [ '_'=1]
=1. ]]AnS¢

10. Find the value of x + y from the following
equations :

) (
2.(1 3}}_(}{ 0): > 6] [l
o x)7{1 2)7 1 8

Solution : Given,

5 1 3Y(y O 5 6
o x)7l1 2)=l1 s
2 6 N y 0 5 6
= 0 2¢) {1 271 8
2+y 6+0 (5 6
= 2¢x+2) ~\1 8
2+y 5 6
= 1 2x+z 1 8
2+y=5=>y=3
and 2x+2=82>2x=6=>x=3
x+y=3+3=6. Ans.
SECTION-B
d*y
19. If x=a cost+logtan .y =asint, find el
dz
d;ag [4]
www.cbhsepdf.com 14

Maximum marks : 100
Solution : Given, x=4 (cos t+log tan —;—) and

y =asint

Now, x =_a(cost +log tan%)

| Differentiating both sides w.r. t. £, we get

E = a| —sinf+ xseczixl
dt tan 2
2
[Applying chain rule of differentiation]

{ t
cos—-
= a; —sint+ 2

2t

2sin—cos“ —
2 2

]
=0
I
&
+

I}
)
—
—
|
7]
5 g
™1 TN
-
~

dx _ acos? t .
E = sint ...(1)
[++1 - sin?t = cos™]
Similarly y=asint
Differentiating both sides w.r. t. t, we get
% =acost ..(if)
Again, differentiating both sides w.r. t. £, we get
dZ
? =-gsint

From (i) and (ii), we get
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d
dy _Eiz acost sint
de -~ 89X gcos?t cost
' dt sin
dy
ax tan t
Again d1fferent1atmg both sides w.r. t. x, we get
2
Y _ 2 (tant)
dx? dx
o dt
= t—
= 5ec ™
= secztx sm;
acos” t
1 sin¢ ..
" cos®t acos>t [Using ()]
sin {
= 7 Ans.
acos t

20. Find the coordinates of the point where the

line through the points (3,4, ~5) and (2,-3, 1)
crosses the plane3x + 2y +z2 + 14 =0. [4]
Solution : The equation of the straight line passing
through the points (3, -4,-5)and (2,-3,1) is

x-3 _ y-(4) _z-(5)
2-3  -3-(4) 1-(5)
[ XX _¥Y-W _zZ7# ]
=% Y- 2~n
x-3 y+4 z+5
272 _ =A
= 3 I =" ¢ (say)

= x=-A+3,y =A—-4,2=6L-5

So, the coordinates of a general point on this line
are (- A +3,A—4,6A-5).

The line intersects the given plane 3x + 2y + z +
14=0

- point (- A + 3, A —4, 6\ — 5) lies on the plane
x+2y+z+14 =0
= 3(-A+3)+2(A-4)+6A-5+14 =0

= —3A+9+20-8+61L+9=0
= 5.+10=0
= A=-2

Putting, A =—2, we have
x=-L+3=-(-2)+3=5
y=i-4=-2-4=-6
Z=6A-5=6x(-2)-5=-12-5=—-17

Thus, the point of intersection of the line and the

given plane is (5, — 6, — 17).

Ans.

equation x dy

x=2,y=m.

Zx--y+xsin

Download all Previous Year Paper and Sample Paper from www.cbsepdf.com

21. Find the particular solution of the differential

(%) =0, given that when
[4]

Solution : Given differential equation is :

x%—y+xsin[%) =

0.
dy . [y)
-2 = y—xsin| =
= dx y x
—xsin| ¥
. dy ¥ xsm(x] 0
| e
Puty=ox
Differentiating w.r. t. x, we get
4 _ z;v+:x:£12
= ax = i
Substituting the values of y and 4y in equation
(i), we get dx
v+x@ vx—xsino
Codx T x
= v+x@ =vp-siny
Cdx
dv dx
= —_—— = —
sinu x
= cosec v dy = —~—
Integrating both sides, we get

log | cosec v—cot v]

—log x + log C =log <
x

o i) -
x x
L =)
= —
=0
x Ax
= x[l—cw(z)] = Csin(zj .(if)
x x
Itis given thatwhenx=2,y==x
2[1—cos[£)] = Csin(E)
~ 2 2
= 2[1-0]=Cx1
= C=2

x[l—cos(y—
x

-t

y

)

X

This is the required particular solution of the given
Ans.

differential equation.
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'22. Prove the following :

o8 " |— [+sin " | = |=s8in
13 5

= cos™! [%) +sin™! (%)
=sin { 1—(1—;)2 ]+ sin™! [g)
( cos lx = sin‘1\/1—7 )
an ([ o )
()i’ (2)
(3G 33

( sin"! x+sinly = sin! (x\/l—yz +yV1-x2 D

[4]

1l

Il

. (5 F 3 [144
=sin [ —, [ —+—=, [-—
13¥25 5Y169
. _1(5 4 312)
=sin | —=+——
135 513
\ _1[20 36)
=sin" | —+—
65 65
=sin™! [§)=R.Hs
65 Hence Proved.
SECTION-C

28. Find the coordinates of the foot of perpendicular

and the length of the perpendlcular d.raw:n from
thefomt P (5, 4, 2) to the line r =—:+3]+k+
A2i+35- k) A]soﬁndthelmageometlushne
[6]
Solution : The given point is (5,4, 2) and the given
- A A A A AA
lineis 7 =—i+3 j+k+A(2i+3 j—k).
This line passes through the point (- 1, 3, 1) and
A A A
is parallel to the vector(2i+3 j-k). Cartesian
equation of line is

x+1 — y—3_z-;1=;h(say)

2 3

www.cbsepdf.com 16
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SLx=2A-1,y=3A+3,z=-A+1

These are the coordinates of any general point on
the line. .
PG4.2)

Ply.z")

Let Q be the foot of the perpendicular on the line.
Then, for some value of A, the coordinates of Q are
(2A-1,30+3,-A+1).
Direction ratios of PQare 2A -1 -5, 3A + 3 -4,
-A+1-2ie,2A-6,30-1,-A-1.

PQ is perpendicular to given line, we have

22A-6)+3(BA-1)-1(-A-1)=0

= 4h~-124+9L-3+A+1=0

= 14L-14=0

= A=1

- Coordinatesof Q=(2x1 -1,3x1+3,-1+1)
=(1,6,0)

Hence, the coordinates of the foot of perpendicular
are (1, 6, 0).

Using distance formula, we have

—)
PQ= [PQ|=+(1-57 +(6—4)7 +(0~2)
= V16 +4+4

=24

=26 units

Let P'(x', ', z') be the image of point P (5, 4, 2) in

the given line.

Then, Q is mid-point of PP
x;‘r’ =1>x+5=22x=-3
# =6y +4=12y =8
5_;_2 =0=22+2=0=2'=-2

Hence, the image of P in the given line is
(-3,8,-2). Ans.
Using matrices, solve the followmg system of
equations:
+dy+7z=4;2x~y+3z=-3;x+2y~3z=8

[6]
Solution : The given system of equation is

Ix+4y+7z = 4;
xx-y+3z=-3;
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x+2y-3z=8
The above system of equations canbe représented
as AX =B
3 4 7« 4
-1 3lly| =|-3
1 2 3=z 8

3 4 7 x 4
Here, A=(2 -1 3| X=|y|andB=|-3

1 2 3 z 8
3 4 7
IAI = |2 -1 3
1 2 3

=3(3-6)-4(-6-3)+7(4+1)
=3x(-3)-4x(-9+7x5
=-9+36+35
=620 '
. A exdsts.
So, the given system of equations has a unique
solution given by X = A™'B
Let A;; be the cofactors of elements 4 in A.
A1=(8-6=-3,Ap=-(-6-3)=9,
Ap=@+1)=5
A21=—(—12—-14)=26,A22=(—9-—7) =-16,
Ap=-(6-4)=-2
A31=(12+7)=19,A32=—(9-—14)=5,

Download all Previous Year Paper and Sample Paper from www.cbsepdf.com

3 9 5P 73 26 19
AdjA= 26 -16 2| = 9 -16 5
19 5 411 5 -2 -1
1
Al= - AdjA
[A|
1 -3 26 19
>AT=—1 9 6 5
5 -2 -11
Now, X=A"'B
(x| 1'—3 26 197 4
= y :a 9 -16 51(-3
| 2] | 5 -2 11| 8
[x] . 12 -78+152
| Z | 20+6-88
(x| . 62
= |y|=—=124
2
|z 6 _—62
x 1
= (Y| =|2
[ Z | -1

Hence, x =1,y =2,z =-11is the required solution.

Axn=(-3-8=-11
Ans,
o8
Mathematics 2012 (Delhi) SET I
Time allowed : 3 hours Maximum marks : 100
- : 2 -1 -2
SECTION-A .. Direction cosines are 5,?1,?‘ Ans.

1. If aline has direction ratios 2, ~ 1, - 2, then what

are its direction cosines ? 1 5

Solution : Given direction ratios are 2, -1, -2

ie,a=2,b=-1,c==-2.

Direction cosines are :

I= a -2 _2_2
N2 +p2+c? Va+1+4 N9 3
e b a1 a4
J2+pi+2 JA+1+4 o 3
"= c o 2 2
VR +prec? JA+l+s 3
www.cbsepdf.com 17

, - AA A
Find ‘X when the projection of a =Ai+j+4k
- A A A
on b =2i+6j+3kis 4 units. 1]
—> A /} A
Solution : Given vectors are, 4 =i i+ j+4k,

e d A A Fal
b=2i+6j+3k

_)
The projection of 4 on b
- >
a.b
= —_‘;—
|51
-5 - AA A AN A
a.b = (ki+j+4k).2i+6j+3k)

=2A+6+12
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=2A+18
%
1B = V22 4+6%+32
= \49=7
a.b
.a'_ =4
ﬂ
[ 2|
25 +18 B
= - =
= . 2,+18 =28
= 25 =10
= h=5 Ans,
. —> A A A
3. Find the sum of the vectors a=i-2j+k,
- A A A =2 A A A
b=-2i+4j+5k and c =i-6j-7k. [1]
' - A AA
Solution : Given vectors are 4 = i~2 j+k,
- A A A A A A
b=-2i+4j+5k and ¢ =i-6j-7k.
- =5 - Al AA Fa¥ A FANEAN A Fa¥
a+b+c = i-2j+k-2i+4j+5k+i-6j-7k
Fay AN -
=0i-4j-k. Ans.

31
4, Evaluate: j— dx.
2%

3
Solution : Given, Ildx
x

Download all Previous Year Paper and Sample Paper from www.cbsepdf.com

(11

2 3 1
= [logx], [ J'; dx =log x]

= log3-log 2

- 105 3)
5. Evaluate: I(l — xWx dx.

Solution : Let, f = Jx

= P =x

{1l

Differentiating on both sides w.r. t. ‘x’, we get

2tdt = dx
= [20-)a

=2Ut2dt —J't4dt]

www.cbhsepdf.com
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8.

5 3 8
6. If A={2 0 1|, write the minor of the element
1 2 3
23, [1]
5 3 8
Solution:Let, A=|2 0 1
1 2 3
Minor of the element
5 3
3= 2
=10-3
=7. Ans.
g (23 B[ e ‘te the vl
S 4!—_9x,w'r1e e value
of x. 11
Solufi 2 3 1 -3 B -4 6
omHentls 7l 47l o«
2—-6 —6+12 ~ -4 6
5-14 -15+28) |9 «x
—4 6 (4 6
9 13/ (-9 «x
Comparing both sides, we get x = 13. Ans,
Simplify :
9— cos0 sind +sin6 sin® -cos0 "
cos
| ~-sin0 cos® s cosG sinb
Solution :
cose- cos® sin@] o sin@ —cos6
|+
| —sin®  cos0 st cos@ sin 6
B cos @ cosOsin 0
—cos0sin® cos” 0
. sinZ 0 —cosBsin @
cosBsin® sin®@
= 1.0 =1 Ans,
0 1
Write the principal value of

cos 1 (-1—)—25in;1 (-1} [1i
2 )

(1Y 5. af 1
Solution : cos™t| = |~2sin 1| -=
oution (ZJ [ 2)
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= bOShl (—1—]+28in”1 (l) = —‘ima
2 2 sin“(a+y)

[ sin}(—x) =—sin"1 ] Taking reciprocal

Y dy _sin”
) + 26 ?i% = Sms;—a:y). Hence Proved.
=z 12. How many times must a man toss a fair coin, so
3 3 ' that the probability of having at least one head
1 is more than 80%? [4]
3 Ans. Solution : Let us consider,
10. Let* be a ‘binary’ operation of N given by a * b x = Number of times a man should toss a coin.
=LCM (a,b) forallg, bEN.Find 5*7.**  [1] P(H) = Probability of getting atleast one head.
SECTION-B If x =1, sample spacelwﬂl beH, T
dy P(H) = —=50%
11. If (cos x)¥ = (cos y)*, find -~ [4] 2
dx If x =2, sample space will be HH, HT, TH, TT
Solution : Given, (cos x)¥ = (cos y)* 3 75
Taking log on both sides, we get Therefore, P(H) = 3 77
log (cos x)¥ = log (cos y)* If x = 3, sample space will be HHH, HHT, HTH],
= ylogcosx = xlogcosy HTT, TTT, TTH, THH, THT.
On differentiating w.r. t. x, we get P(H) = 7_ 87.5% > 80%
. dy ) : B
L. (-sinx)+logcosx. dx Hence, a coin should be tossed 3 times in order to
1 P have the probability of getting atleast one head is
=X (—sin y)—y- more than 80%. Ans.
sy dx A
+log cosy 13. [':ind the .vector and cartesiaI} equations of the
line passing through the point (1, 2, —4) and
—~ytanx+1 d_y__tand_yl . . x-8 y+19
= ~ytanx+logcosx— - = —xtany- +I0gcosy perpendicular to the two lines Ty
dy z-10 x-15 y-29 z-5 - 4
z(logcosx+xtany)a; = logcosy+ytanx =7 and 3 8 -3 1
dy _ logcosy+ytanx Solution : Let, the direction ratios of required line
= ol log cosx+ xtany be p, ¢, r and given that, line is perpendicular to
Ans two given lines,
) Therefore, we get
OR er; {6 g7 0
s 2 p—log+/r =
Ifsiny:xsin(a+y),provethat££=m—_(u+i)° 3p+8g-5r =0
‘ dx sma On solving, we get
~Solution : Given, sin y = x sin (4 +¥) , p p ,
siny 80-56  —(-15-21) 24+48
= X= ——
sin{a-+y) . r _4_7
. " . 24 36 72
Differentiating both sides w.r.t. ¥ p g 1
dx _sin(a +y)cosy —sin y cos (a+y) or 273 6 .
dy sin(a-+y) The required line passing through (1, 2, - 4) has
L direction ratios proportional to 2, 3, 6.
= w So cartesian equation of line is
sin”(a+y) x-1 y-2 z+4
[+ sin (A —B) =sin A cos B—cos A sin B] 2 3 6
**Answer i not given due to the change in present syllabus ) Equation of line passing through {1, 2, - 4) has
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direction ratios, proportional to 2, 3, 6.
i.e. in vector form, this line passes through point
having position vector,
- Fal Fal Fal
a=i+2 j— 4k
This is parallel to vector
- A A FaN
b =2i+3j+6k
Therefore, vector form of line will be

e
r =a+Ab

N = (i+2]-4k)+ M27+3 ]+ 6K).
Ans.
c

- - - -
14. If a, b, c are three vectors such that| a |=5,| b |:

- e e e
=12 and | ¢1=13 and a+b+c=0 find the
2 3 9 9 9 o

valueof a.b+b.c+c.a. [4]

- - -
Solution : Given that, | 2 |=5,| b |=12,| ¢ |=13
- 5 >
and a+b+c=0

We know that,

S
|a+b+c|
e T I g
H[a] +|b[2+|c|2+2(a b+b.c+c.a)
P

=>0= 25+144+169+2(a b+b c+c.a)

e e T B -338
> (a.b+bc+c. a)—T
=~169. Ans.
15. Solve the following differential equation :
dy 2
2x° <L — =0. [4]
=2y +yt =0
Solution : The given differential equation is :
2
22 —2xy+y” < 0

2
dy 2xy-y .
= A
dx 2%% @
Put, y =vx
Differentiate w.r. t. x* on both sides, we get
g—y- = U+ '@
dx dx
From (i)
xdv 2x%p — 2 %%
= P+— = ———————
dx 2x2
xdo 20-v7
= ?+—— =
dx 2

www.cbsepdf.com 20

xd'g [ 227—172_
= dx 2
Mo v
= dc 2
-1 1
—dv = —dx
,02 ° 2x
Integréting both sides, we get
—I—li-dv = ldx
v 2x
1 l10g|x|+C
v 2
i = %log|x|+C
x
x
— = —logx+C
y
2x = ylogx+ 2yC Ans,

16. Find the particular solution of the following

differential equation;

% =1+x% +y? + x%y%, given that y = 1 when

x=0. [4]
dy

Solution : Given, —= =1 + 2% + y* + x%>,

y=1x=0.
' d_y =1+ A+

1+ dx
= 1+ yz = (1+x9)
Integrating both sides

J' dy2 = I(1+x2)dx
1+y
3
= tan7y = x+?+C

and given, y=1,x=0
tanl(1) =0+C

= tﬂn—l (1) =C
= C = _T.t.
4
3
’a‘m‘ly = x+x—+£- Ans.
3.4
17. Evaluate: Isin xsin 2xsin3x dx. 4]
Solution : |Sinxsin2x siﬁlf&'x dx
Multiply and divide by 2,

=%I(25inxsin2x)sin3xdx
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= ——I(cosx cos 3x)sin 3xdx

[~ 2s5in A sin B = cos(A—B)— cos(A+B)]
= %I(sin3xcosx—c053xsi113x)dx
= %I(sin3xcosx-c033xsinsx)dx

= %I(si:\4x+sin2x—si116x)dx
[ 2sin A cos B=sin (A + B) + sin (A - B}]

+
2 6
OR

ll: cosdx cos2x coséx}
= —|— - - +C.
4 4

2
Evaluate : Iu—_m dx

Solution : By method of partial fractions :
2 _ A Bx +C
TR

1-01+x%) - 1
Now, 2 A(x2+1)+(Bx+C)('1—x)
Putting x = 1, we get

2=2A+(B+Q)0

1l

= 2 =2A
= A=1
Putting x = 0, we get

2=A+C,
= 2=1+C
= C=1

Putting x = -1, we get
2=2A+2(-B+C)

= 2=2+2(-B +1)
= -B+1 =0
= B =1.
2 g [ e B Ca
(1-x)1+x%) 1-x x%+1
_ I_de"'_[ x+1 g
1-x- x2 +1
= = dx+
‘[1 —X 2‘[1+x I1+x2

= —log|x-1]+5 10g(1+x2)+tan x+C. Ans,

18.
Solution : Given curve is y = 2>~ 11x +5
Slope of tangent t6 ¢urve

dy ..
g R

= dx

I

www.cbhsepdf.com

Ans.

Fmdthepomtonthecurvey % -11x + 5 at
which the equation of tangentis y =x~-11. [4]

(i)

Download all Previous Year Paper and Sample Paper from www.cbsepdf.com

and tangentisy = x-11 (i)
= x-y-11 =0
Slope of tangent,

o

T =
Equating slopes,

32-11 =1

= 3x? =12

=4
= X =2

put, x =2, in (i),
y=(23-11x2+5
=8-22+5
=-9
“put x =-2in (i), .
¥y =(-2°2-11(-2)+5
y=-8+22+5
y =19
The points on the curve are, (2,-9), (-2, 19)
Now, put these values in (ii)
-9 =2-11
So, (2,-9) is satisfying the tangent equation.
But (-2, 19) does not satisfy tangent equation.
Hence (2, - 9) is the required point on curve.

=
=

Ans,
OR
Using differentials, find the approximate value
of v49.5.
Solution: Lety = vx = 49 (i)
y+Ay = x)x+ = v49.5 .(11)
(i) - (i) gives
= 495 - 19
= /495 -
/495 = Ay+7 (i)
1
Ay mdy="Y Ax= x 0.5
y =~ ay x
y=+x
dy 1
dx  2x
1
el x 0.5 =0.036
Put value in'eq. (iii)
J495 = 0.036+7
= 7.036. Ans.
19, If y = (tan™! x)?, show that

2
(xz +1)2' u+ 2.1:(.‘:4:2 +1) % =2, [4]

dx?
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Solution : Given, y = (tan™! x)?
Differentiating w.r. t. “x’ on both sides

gy— = 2tan—1 X.
dx x?+1

SN S +1)%y = 2tan”l x

dy o dy 4
- 2. % _9pn
dxx +dx X

Again differentiating w.r. t. ‘x’ on both sides

Download all Previous Year Paper and Sample Paper from www.cbsepdf.com

Solution :

LHS. = tan"l[ cosx ]
e 1+sinx

o) =l)()
o (3 o3 2 o)

c0s 20 = c0s20—sin2 @

= fan

2 2
d_yxzx‘+x2d_y+d_y -2 c0s20 +sin® 8 =1
dx dx?  dx®>  1+x? .
2 P > and sin 20 =2sinBcosO
= 1422y 2 Y 0 %Y
( ) dx? dx  1+x2
SETEY ) =) =)
= (1+x%) dx_2+2x(1+ )?d;:Z.He_nceProved. _ tan! ) |
20. Using properties of determinants, prove that { Cos[ §)+sin (_;c_ )}

b+c g+r y+z ap x
cta r+p z+x|=2b q y|.
a+b p+q x+y cr z
Solution ;: Given,

b+c g+r y+z a p x
c+a r+p z+x|=2b g y
atb p+g x+y c 7 z

b+c g+r y+z
LHS.=|c+a r+p z+x

[4] [ - =(@a-b)a+b)]
=G)=(G)
cos[§)+sm(%)

Dividing Numerator & Denominator with

(5)

= tan

a+bh p+q x+y ) 1"-"“‘(%)
Applying R; >Ry + Ry +Rs =) ——
pplying 1+ R, 1+tan(£)
atb+c p+g+r x+y+z | 2
=2 c+a r+p zZ+x
x
a+b p+q x+y 4 tan—~tan[5)
Applying R; > R;~R;and Rz > R3 - Ry B tan—TE'tan(zJ+l
a+b+c  pi+g+r x+y+z .4 2
=2 -b -4 -y = tan_l (tan (E“EJJ
— —r — 4 2
ApplyingR1 5 R; + Ry +R3 = g—% =R.H.S. v Hence Proved.
\ “b p x OR
s -7 Y
- -r -z Prove that sin~! [Ii)+sin”1 (‘-3-)= cos™! (?—E)‘
Taking —1 common from R; and R3 . 7 5 85
Solution:
a p x LHS. = sin! (—8—]+sin‘1 (g)
=2lb g y=RHS Hence Proved. | 17 5
c 7 gz and we know that
21. Prove that : tan™ ( cos-x )=£“£,xe (_E'E} St + sin”? y= sin”? (x 'l—yz + 1-x* )y)
14+sinx/ 4 2 2°2
‘ [4]
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=

2 2
(8] 5w)
5 17
-1)8 16 3 /225
=sin” {—
17V25 5V289
1{8 4 3 15}
=sin" {~=Xx—t—x—
17 5 5 17
2
77
=sin 1[%) = COS~ { 1—(£J ]
[ sinlx=cosV1- xz]
Z1| 11296
. =C0§ —
(85)°
—1{ 36 ¥
=cos |2 |=RHS Hence Proved.
85
23.

Let A = R - {3} and B = R - {1}. Consider the
funchonf A — B defined by f(x)= (x —%

3
Show that f is one-one and onto and hence find
A 141
Solution : Let x, ¥ € R such that
fx) = fy)
x-3 y-3
=>xy-3x-2y+6 =xy—-2x-3y +6
= xX =Yy
~. Function is one-one.
LE‘T.', Yy =.f(x)
_ x-2
y= x-3
= x-2 =xy-3y
- x= Y2
y-1
Now, consider,
3y-2_,
f[éy-_z) T
y-1 33’/.__2_‘3
y-1
3y-2-2y+2
= 3y-2-3y+3
=Y
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- 3y-2
Sincey#1and —— =3
y—1
LxeA
3y-2
». for value y € B, there exists x = y-1

Such that f(x) =y
= f{:A — Bis onto.
Now, fx)=y=x=f"(y)

Hence Proved.

()

x-2 -
x-3 v
= x—2 =xy-3y
3y-2
= x = ——‘y_l
From (i),
3y-2
1 e
Thus, f: A — Bis defined asforallx € A
3x - 2
i) = Ans,
SECTION-C
Find the equation of the i:;lane determined by

the points A (3,-1,2), B (5,2,4)and C (-1, -1,6)
and hence find the distance between the plane
and the point P (6, 5, 9). [6]
Solution : Any plane passes through A is,
ax-3)+bly+1)+c(z-2) =0
Plane (i) passes through Band C
aBG-3)+82+1)+c(4-2)=0
= 22+3b+2c=0
a(-1-3)+b(-1+1)+c(6-2)=0
= da+dc=0
Cn solving equations, we get
2
12

()

b
-16

u—y

Let,

2
b ¢
=k
4=3 (say)
a=3k,b=—4kc=3k
Putting the value of 4, b and c in equation (i), we
get
(x—-3)-4k(y+1)+3k(z~2) =
=3(x-3)-4(y+1)+3(z-2) =0
= 3x-4y+3z =19
Thus the required equation of the plane is
3x—-4dy+3z2=19
The distance of point (6, 5, 9) from the equation
of plane 3x -4y +32-19=01s,
[3x6-4x5+3x9-19] _ [18-20+27-19|

V32 +(~4) +32 Jo+16+9

W=
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6 Ix+y s12
= Jﬁ Ans. x20,y 20
Firstwe draw the lines AB and CD whose equations

24. Of the students in a college, it is known that
60% reside in hostel and 40% are day scholars are . "
(not residing in hostel). Previous year results x+3y=12 -~ Sx+y=12 ~(H)
report that 30% of all students who reside in A B c D
hostel attain‘A’grade and 20% of dayschol- x| 0]12 x {0 |4
ars attain ‘A’ grade in their annual exami- yl14;0 y|121]0
nation. At the end of the year, one student
is chosen at random from the college and he has :
an ‘A’ grade, what is the probability that the i
student is a hostler ? [6]
Solution : Let the events be defined as

E; = Students reside in hostel

E> = Selected student is a day scholar
A = Getiing “A” grade
and P(E;) 0.60
P(Ey)) = 040 . HH
P(A/E;) = 030
P(A/E) = 020 SEEsEhEE
We know that by Bayes’ theorem AT
P(E;).P(A/E;) fEEeE
FPEL/A) = PE,)P(A/E)+P(Ey) P(AJE,) F
0.60x0.30 H
" 0.60x0.30+0.40x0.20 L
I Ans. 5
026 13 The feasible region OAEDO is shaded in the

25, A manufacturer produces nuts and bolts.It takes figure.

1 hour of work on machine A and 3 hours on . . , \
machine B to produce a package of nuts. It takes The lines are intersecting the pofnt E(3, 3).

Y
3,

EAREE gN REEg AR =E N

I A N R )

T
| Ny )

I
1T
xy

I

)

T

o)

1l

.

(4,10 A B-(125-0)

JTTITT

H0 M-t
T
I
T

1
I |
|

1 i1
1 T
1 4
1
T T
T
T T
I 1

I
T
N
I A

3 hours on machine A and 1 hour on machine B - The vertices of the feasible region are O(0, 0),

to produce a package of bolts. He earns a profit of A (0,4),E (3, 3) and D(4, 0).

<17.50 per package on nuts and ¥ 7 per package -

of bOllBl:’H(f’w maiy packages of eaclljl shl:)uld Ee Points Z=1750x+7y

produced each day so as to maximize his profits if AtO(@, 0) Z=17.50(0)+7(0) =0

he operate his machines for at the most 12 hours At A(0, 4) Z.=17.50(0)+7(4)=28

a day? Form the above as a linear programming AtE(3,3) Z =17.50(3)+ 7(3)=73.50

problem and solve it graphically. ” [AtD@E 0) | Z=17.50(4)+7(0) =70

Solution : - The maximum value of Z is 73.50 at the point
Machine | Nuts (x) | Bolts (y) | Maximum hrs. E(3, 3).
Machine A 1 3 12 Hence the 3 packages of nuts and 3 packages
Machine B 3 1 2 of bolt should be produced each day to get the
Cost @m0 17.50 > - maximum profit of ¥ 73.50. Ans.

/4
Let Packages of Nuts = x 26. Provethat: | (Vianz+Veotx)dr=+2.>- [g]
Packages of Bolt = y 0 2

If Z denotes the total cost. . .

To maximise the cost, we have to maximize Z. Solution : Taking L.H.S.

Maximize Z = 17.50 x + 7y n/4

Subject to the constraints = _[ (Vtanx + veotx)dx

x+3y €12 0
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nid ’sinx ’cosx
= j ( s o —.—']dx
o \Veosx * Vsinx

n/ds .
SINX+COSX

[ i de
0 Wsinxcosx

J—"/4 sin x + cosx
_J2 [ [Smxtcosx
'g [VZsinxcost

=2 j[ sinx+cosx de

\/1 (sinx—cosx)?
Let, t = sin x — cos x = dt = (sin x + cos x) dx

Atx=0,¢{=sin0-~cos0=-1

Download all Previous Year Paper and Sample Paper from www.cbsepdf.com

+5(1+ 2R} + ...+ 21+ (= D) + 501+ (n— LK)}
=lim H[201% +(1+h)* +(1+21)% + .+ L+ =DR))

51+ 1+ h)+(1+2h) +...+(1+ (n-1h)]

=}liinbh[z{n+2h(i+2+3+...+(n—1))+k2(12+22
._)

...... + (=1 +5(n+h1+2+.+ (-1

- limh[Z{n+2h nn=l) | p2 "(""1)(2"‘1)}
h—>0 T2 ' 6

+{5n +5h ~—("(n2— 1) H

=limh HZn +2hn(n-1)+ h? —-———n(n — 1)3(2n - 1)}

n n T h—C
Atx=—,t=sin—-cos —=0
4 4 4
\/—_[ dt +{5n +5h(ﬂ(_ﬂ2-1_)lH
1-#2 ]
w Put h= ;
=J5 |sm t‘ .

“ 2 nnr-1H(2n-1)
= 2sin” (©)-sin (-] an {2’“’2 e 1’*@ N }
=2sin~1(1) . {5 5.2 nln- 1)H
= JE.;. =R.HS. Hence Proved. 2

OR

3
Evaluate : I (2%% +5x)dx as a limit of a sum.

1

3
Solution : Given, [(2x? +5x)dx

1
We know that

b
[fxyax= lion F{ {(a) + fla+h)

+f(a+2h)+...+ fla+(n-Dhl],

where i = 1_9_—_{1

Here, f (x) = sz +5x

3-1_2
n _Tl

h=

(2):2 +5x)dx

= by (0

=Hh[f(1)+f(1+h)+f(1+2h)+..+f{1+(n—1)h]]

= lim —Z—HZn +4(n-1)+ M(Z”_”l)}
n—oh 3n .

+45n+5(n—1)

2
= lim 2 {6n—4+@3_73n+—1)}+(10n—5)}

n—)wnL
i 2 _1m, 2_
i 2 {1811 125+ 8n 12n+4}+(10n_5)jl
f—yao Ml 3n

. 3_(26n2 ~24n+4
3n

J+(10n—5)

21 2602 —24n+4+30n2 —151 |
n—=wh 3n

2[ 56n* —39n+4]

= lim H2(1)2 + 5(1)} +12(1+7)2 + 5(1 + 1)) + [2(1 + 2k)? nsatt| 31
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—11m

n—so3

= im 2|56-32, 4
o3 n n?'

2

56n% —39n +4
n

= %(56)

12 Ans.
3
27. Using the method of integration, find the area of

the region bounded by the lines 3x -2y + 1=0,

2x+3y—-21=0and x-5y + 9=0. [6]
Solution : Given equations are,

3x-2y+1=0
2x+3y-21=0
x=-5y+9=0
Taking, 3x-2y+1=0

_ 3x+1 :

= =3 ..{i)

x 1 3 0
y 2 5 0.5

2x+3y-21 =0
21-2x ..
= y = 3 ...(.L‘l)
x 3 6 0
5 3 7
x-54y+9 =0
x+9
> y=— (iii)
x 1 6 —4
2 3 1
S
Sk
i E8
2 ¥
fiee 5 = —::'\L ; ¥
X
T Wﬁ‘-',-- T & et __!5744 I ri

The required area of shaded bounded region
ABCA

= Area under line AB + Area under line BC - Area
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under line AC

:3(3";1)dx+i‘[21;2x)dx—j(%9]dx

. ——

]

_1.[ (9 1)+3- 1]+1[21(6 -3)—(62 ~3%)]
2i2 3
2 .2

21 N+ p13)—36-9)1 |- L
“2[[12+3 11+-[21(3)- (36 9)]} 5[2(35)+9(5)]

1 1 11 35+90

=19——2-51=173 $q. units. Ans.

. Show that the height of a closed right circular

cylinder of given surface and maximum volume,
is equal to the diameter of its base. [6]
Solution : Let the surface area of cylinder is ‘S’
and volume is V.

= 2nrh + 2nr*
2
= = ST2W (D)
2nr
and V =
2
= V = TW'2|:S 2nr :|
2w
2
- V = {S—Zm :I
2

_Sr—2m3
. ]

Differentiating both sides w.r. t. 7, we get
v [s—6m? }

@ | 2

For maximum. or minimum,

dv
ol =0

S—6énr?
2

= S = gur>
Substitute the value of § in equation (i),
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6mr? —2mr?
h=e —————
2nr
4nr?
= b=
= h =2r
Again differentiating,
2
d—\zl =-6nr<0
dr

. Volume is maximum when k = 2r.
Hence Proved.

29. Using matrices, solve the following system of
linear equations :

X-y+2z =7
3x+4y-5z = ~5

2x-y+3z =12 {6]
Solution : Given equations are
X—y+2z =7
3x+4y-5z = -5
2x-y+3z =12
1 - 2| x 7
3 4 S5iy|=|-5
12 -1 3|z} |12
AX =B ()
= X = A'B
1 -1 2
A=|3 4 5
2 -1 3
|A] =1(12-5)+1(9+10) +2 (-3 -8)
=7+19-22
=420
- A exists.
Cofactors of matrix A are
An=7 Ap=-19% Aja=-11
An=1 Ap=-1 Aypn=-1
Az =-3 Azp=11 Axz=7
7 19 -1
adjiaA=|1 -1 -1
3 1 7
. [ 7 1 -3
- adjA'= [-19 -1 11
-1 -1 7
1 .
Al = made
Lol 7 1 -3
=X 4 n
4
-1 -1 7
www.chsepdf.com 27
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X = AB
x . 7 1 3|7
Y= -19 -1 11||-5
z ~11 -1 7|12
49-5-36]
= —|[-133+5+132
—77+5+84
1'8
12|
x 2
y =11
z 3

. Required values are, x =2, y=1,z=3.
Ans.
OR

Using elementary operations, find the inverse
of the following matrix :

-1 1 2
12 3
311
-1 1 2
Solution:LetA=| 1 2 3
311
We know that,
A =LA
-1 1 2 1 0 0
1 2 3|=(0 1 0lA
3 1 1 0 0 1
Applying R; = 2R; + R, we get
1 3 5] 201
1 2 3/ =01 0|A
3 1 1] 0 01
Applying R; » Rz - Ry, we get
1 3 5 [2 0 1
0 -1 =2|=|-2 1 -1|A
3 1 1] 1 0 0 1

Applying R; = Ry + 3Ry and Ry —> Ry - 3Ry, we
get .

)

1 0 -1 -4 3
0 - 2 =|-2 1 -1]A
0 -8 -2

-14 -6 0
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Applying R; - — Ry, we get
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Applying Rz & Ry~ Rzand Rz - %4 Ra, we get

1 0o -1l -4 3 2 _ .
o 1 2/=l2 a 1la 1 0 0 1 -1 1
0 -8 -14 6 0 -2 0 1 0|l =|-8 7 -5|A
Applying Rz — Rz + 8Ry, we get 0 0 1 L5 A3
1 0 -1 4 3 =2 1 -1 1]
0 1 2 =] 2 <4 1A I‘ =|-8 7 -5|A
0 0 2| [10 -8 6 |5 4 3]
Applying Ry - Ry + % Rs 1 -1 1]
Al=].8 7 -5} Ans.
1 0 0 1 -1 1 5 _4 3
0 1 2=]12 -1 1A i N
0 0 2 10 -8 6
[
Mathematics 2012 (Delhi) SET 11
Time allowed : 3 hours Maximum marks : 100
Note : Except for the following questions, all the SECTION — B

remaining questions have been asked in
previous set.

SECTION — A

9. Find the sum of the following vectors :
> A A A AT A A
a=1i-2§,b=2i-3f,c=2i+3k.

[1]
Solution : The given vectors are

- A A —~¥ A A A A
24=i-2j,b=2i-3j,c=2i+3k

> > = A A A A A A
L a+bic = (i~2)+(2i-3))+(2i+3k)
A A A
= 5i-5j+3k.

5 3 8

10. If A=2 0 1|, writethe cofactor of the element
1 2 3

Ans.

[11

aso.

N
o

Solution : Given, A= 1| and a3, =2

Minor of a3

L8 5-16=-11
=l 4= =

. Cofactor of a3 = (- 1)**2 (- 11) = 11. Ans.

www.chsepdf.com 28

19. Using properties of determinants, prove the
following :
1 1 1

a b c|=(@-b)b-c)(c-a)a+b+c).
@ b

Solution : L.H.S.
1 1 1
a b c

3 b3 (.‘3

(4]

Il

a

Applying C; = C; ~Cyand Cy - C; - C3, we get

0 0 1
=| g-b b-c c
2= -3 3
0 0 1
= a-b b—c C

(a-b)(@® +ab+b?) (b-c)® +bc+c?) o

Taking (2 — b) and (b - ¢) common from C; and C;
respectively, we get

0 ] 1
=(a-b)(b—c) 1 1 ¢

(@ +ab+b?) (*+bc+c?) o
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Expanding along R;, we get,

(@=b).(b-c) [(F* + bc + ¢3) — (@* + ab + b))

= @-b).b - ) [(& - ) + (bc — ab)]

=@-b){b-c)[(c—a)(c+a)+b(c-a)]

=(a-b)y(b-c)(c-a){c+a+Db)

=(@-b)(b-c)(c—a)(@+b+c)=RHS.

Hence Proved.

. If y =3 cos (log x) + 4 sin (log x), show that

dy dy
J.‘z F-an-l-y =0
Solution : Given, y =3 cos ﬂqg x) + 4 sin (log x)

(i)

(4]

Differentiating w.r. t. x, we get

ay . d
ol 3sin(log x).d—x(log x}+4cos(logx).
2 (tog 1
. 1 1
= —3sin(log x).; +4cos(log x).;
dy :
= e = -3 sin (log ¥) + 4 cos (log x)

Again differentiating w.r. t. x, we get

2
| x.Zx—g+1% =-3cos(log x).%—ilsin(log x).%

2 :
= x° Zx—g+ x% = —[3 cos(log x) + 4 sin(log x)]
==y [using ()]
2
= x? Zx—‘g+ x%+y=0. Hence Proved.

21. Findthe equation of the line passing through the
. point (- 1, 3, - 2) and perpendicular to the lines
-1
XY _Zapg¥r2 ¥tz 1y
1 2 3 -3 2 5
Solution : Let 4, b, ¢ be the direction ratios of the
line which is perpendicular to the lines

x_y_z and x+2=y—1=z+1’ then
1 2 3 -3 2 5
a+2b+3c=10 (1)
and -32+2b+5¢=0 -..(ii)
Solving equation (i) and (ii), we get
a_ __b _ ¢
10-6 —9-5 2+6
a_ b _c¢
= 4~ 34 8
www.cbsepdf.com 29
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a b ¢

=

2 7 4
-. Equation of the required line passing through
(-1,3,-2) havingd.rs.2,-7,4is
x4l _ y=3_z+2
2 -7 4
Find the particular solution of the following
differential equation;

Ans.

(x+1)%=2e”y—1; y=0whenx=0, [4]

Solution : The given differential equation is
dy
x+1)== =2Y— 4
(x+1) Ix 26¥-1 D

Separate the given differential equation, we get

dy _ dx
2e7Y —1 x+1
ey
= 2-¢¥ Y = ;d%
On integrating, we get
Ize_yey ¥ = j%+c
=> -log(2-¢&) =log(x+1)+C -..(ii)
Putting y = 0, when x = 0 in (i), we get
~log (2-1) =log(0+1)+C
= 0=0+C=C=0
-. Equation (ii) becomes
-log(2-¢&) = log (x+1)
= log(x+1)+log(2-é) =0
= log(x+1)2-e) =0
(x+1)Q2-) = =1. Ans.

SECTION —C

A girl throws a die. If she getsa5or 6, she tosses
a coin three times and notes the number of
heads. If she gets 1, 2, 3 or 4, she tosses a coin iwo
times and notes the number of heads obtained.
If she obtained exactly two heads, what is the
probability that she threw 1, 2, 3 or 4 with the
die? [e]

Solution : Let A be even that the girl gets 50r 6
and hence tosses a coin 3-times.
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‘Az be the even that girl gets 1, 2, 3 or 4 and hence

. "6 3 5
tosses a coin 2-times. 0 3 2
and A be even that the girl gets exactly two heads. _
Now P(A1) = P(50r6)=P(5)+P(6)= 1+% _% Table for the line (i),
P(A2) = P(1,2,30r4) ' x 1 5
y 0 2
= P(1) + P(2) + P(3) + P(4)
- 1+1+1+1_E Now we draw these lines (i), (ii) and (iii).
"6 6 6 6 3 ; AR
A ERR
and P(A/A;)= 3/8 S
Here n = 3; sample space = {HHH, HTH, HHT, L L
THH, HTT, THT, TTH, TTT} it
and P(A/Ag) = i. /X
Heren =2; : ,?'\'f‘gi KC(5:2)
Sample space = {HH, HT, TH, TT} i j--'x'::p ' J ”T]‘ .,I
EEX : : DG
.. 'By Bayes’ theorem 711 H5HHON
P(A)P(A/A,) =B(1H0)
P(Ax/A)=
(A2/A) P(A;).P(A/A)+P(A;).P(A/A,)
2,1 .
- 3 4 These lines intersect at A(3, 6), B(1, 0) and C(5, 2)
%x%+%x% _ . Area of AABC = Atea under the line AB
1' + Area under the line AC
6 4 - Area under the line BC
=Tor=s Auns.
7
—_— + —_
8 6 =

5 5
lline i))dx + [ [line (if)]dx~ [ line (iif)]dx
29, Usingthemethod ofintegration, find theareaof the 3 '

i}

regionbounded by the following lines 3x—y-3=0,

3
|
1
3 5 : 5 -1

_1[(3x—3)dx+j(12—h)dx—{[——z—)dx

2% +y-12=0,x-2y-1=0. ~ [e] 5
5 1
Solution : The given lines are =[ x} +122 -2 - 2[7—11}
1
3x-y~-3 =0=>y=3x-3 (D) 7
2w+y~12 = 0>y =12-2x i) ={7 - Ms }+{60—?_5—(36—9)}
cx-1
2y—1 =
x-2y-1=0=y=" (i) _1{&5_(1_1]}
Table for the line (i), 212 2
x 1 3 _-9-+3+35 27__(&‘_10_"'1)
y 0 3 22 2 2
=6 + 8 -4 =10 sq. units. Ans,
Table for the line (ji),
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- SET III

Time allowed : 3 hours

Note-: Except for the following questions, all the
remaining questions have been asked in
previous sets.

SECTION — A

9, Find the sum of the following vectors :

-

A A = A A= A A A
@ =i-3k,b=2j-k,c=2i-3j+2k. 11

Solution : The given vectors are

A A

aﬁz 3k b =2j-k, cﬂZz 3]+2k
-2 2> = A A AA A A A
soa+b+c =(i-3k)+(2j-k)+(2i-3j+2k)
A A A
= 3i—j-2k.
1 2 3
Ifa=2 0 l,writethenﬁnoroftheelement a.

5 3 8 [1]

Ans.

10.

Solution : Given, A=

o = G N =
W W oN

Minor of 232 = 8

=8-15=-7.

SECTION-B
Using prbperties of determinants, prove the
following :

19.

1+ta 1 1
1 1+b 1 |=ab+bc+ca+abc. [4]
1 1 1+4c

1+a 1 1
Solution:L.HS.=| 1 1+b 1

1 1 1+c

Applying C; —» C; - Czand C > C2 - C3, we get

a 0 1
=0 b 1
—< = l+c

Applying C; — C; —a.C3, we get

31

20.

21,

Maximum marks : 100

0 0 1
= ~a b 1
~c—a-ac —¢ 1+c
Expanding along R, we get

ac—b(-c—a—ac)
=ac + bc + ba + bac

=ab + bc + ca + abc = RH.S. Hence Proved.

If y = sin! x, show that (1- xz)ztz—~x§z 0

(4]

1

Solution : Given, y =sin™ x,

Differentiating w.r. to x, we get

dy _ 1
dx 1-x2
> 1-2.% =1
dx
Again differentiating w.r. t. x, we get
a2y 1
1-x% e (-2 )
2 2\/1 ~x?
2
= ]__xz d_z_'___x_.ﬂ=
A2 1-x? 9%

Multiplying by v1 —x% onboth sides, we get

dyo

(11) oam

x2

Hence Proved.
Find the particular solution of the following
differential equation:

xy%:(1+2)(y+2); y=-1whenx=1. [4]

Solution : The given differential equation is

xy% x+2)w+2) )

Separate the given differential equation, we get
Y gy =
y+2 ¥ ==

On integrating, we get

x+2dx
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Y x+2
— gy - [FF<
yi2 y J' » dx+C

= j{by—iz—]dy =j[i+§]dx+c

= y-2log(y+2) =x+2logx+C
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AA A /:\ /} A
=(2i-j+3k)-3t (2i+ j—2k)
A A A I.\ l& A
=(2i—j+3k)+A 21+ j-2k)

where A = - 34,

...(i)

SECTION-C

Putting y = -1, when x =1 in equation (ii), we get

-1-2logl=1+2log1+C
=-1-0=1+0+C=C=-2
.. From equation (ii),

y-2log(y+2) =x+2logx-2

28. Bag I contains 3 red and 4 black balls and Bag
II contains 4 red and 5 black balls. Two balls
are transferred at random from Bag I to Bag I
and then a ball is drawn from Bag II. The ball
80 drawn is found to be red in colour. Find the

probability that the transferred balls were both

= y-x+2 =2[log x + log (y + 2)] black. 6]
= y-x+2 =2logx (y +2) Solution : Let,
This is the required particular solution of the given F1 = Both transferred balls from bag I to
differential equation, Ans. , bag Il are red.
E; = Both transferred balls from bag I to
bag II are black.
22. Find the equation of a line passing through the Es = Outof transferred balls one is black

point P(2, - 1, 3) and perpendicular to the lines

- A A A A A A
r =(i+j-k)+M2i-27+k) and
- AA A A A A
r=(2i~j-3K)+p(i+2j+2k).
Solution : The given lines are
—> AA A A AA
r=(i+j-k)+M2i-2j+k)

—> AN A A A A
r=Qi-j-3k)+u(i+2j+2k)

The required line is L to both these lines which

are parallel to the vectors

and other is red.

A = Drawing a red ball from bag II
[4] P(Ey) = jg; =213>i11x2!;15!=;
PEd) = :SZ - 2!4;’1!)(2!;!5!:;

P(Es) = 3c;224c1 _ 3;!4)(2!; 5!=§

4 5
P(A/Ey) = 1—61 P(A/E)= 17, P(A/Eg= >

Required probability
g A A - A
by=2i-2]+k and b, = i+2}+2%, respectively P(Ep/A) =
= The required line is parallel to the vector P(E,).P(A / Ey)
b =byxb P(E1).P(A /Ey)+P(E;).P(A / Ep)+P(E3).P(A / Eg)
2 4
coN ”c‘ ;xﬁ
i -
2> 2 o
Now, b =bxby =2 -2 1/=—6i-37+6k ;x%+§x%+§x%
1 2 2
8
Now, to find the line passing through (2, - 1, 3) 77
. - - 6 7 20
which is parallel to vector b. ﬁ+ﬁ+ﬁ
— AA A A A A
r=(2i-j+3k)+H-6i~3j+6k) _ 4 Ans
17 )
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29. Using the method of integration, find the area . 3 2
of the region bounded by the following lines y 0 5
5x-2y-10=0,x+y-9 =0,2x-5y—-4=0. [6]

line (ii),

Solution : The given lines are Table for the line (1}
Sx—2y—10 = 0=y = 10 i 2 A
x-2y-10 = 0> y= " ) T2 s
x+y-9=0=>y=9-x w(id)

_4 ine (ii),

2 -By—4 = 0=y = 2x5 i) Table for the line (iii)
Table for the line (i), x 2 7
y 0 2

Now we draw these lines (i), (ii) and (iii),
] i% ; I3 E; !4|.—\E H % 17
4 N 5
‘ o _&’Q‘_C it
% ;%%5\3"'
208 N0 NG
:::_'X |} 0 4[ H ?::: LZ:‘4‘ :5::;;%i:::?i:’:?i'_ 4
These lines intersect at A(2, 0), B4, 5) and C(7, 2). 1/ 522 Tro2T 1 ) ”
== —=——10x| +|9x——— ——[x ~4x]
- Area of A ABC = Area AMB + Area BMNC — 2| 2 Ll 2 4 5 2
Area ANC

4 7 : =%[40~40—(10—20)]
= f[tine ()]dx-+ f{tine ()] dx— f[lime (if)]dx
4 2

2 49 1
+|63-—=—(36—8) |-=[49-28—-(4-8)]
f5x-10, 7 t2x-4 2 ]
=I a‘x+f(9—x)dx~j dx
2 2 !
=5+35_ég_5=2—15q.uniis. Ans.
2 2
o0
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Mathematics 2013 (Outside Delhi)

SET I

Time allowed : 3 hours

SECTION — A

Maximum marks : 100

1. Writetheprincipal valueoftan™ 1(3) —cot ™ (-3)

[1]

Solution : Given,
tan™ ('\/5)— cot™ (—1/5)
=tan14/3 - (n—cot“1 \/5)

[~ cotl(-x)=n~ cot™? x]

tan"1 3 + cot™ Jé_ -

|

Na

= T
_211;

Ans.

= a3l =—a13

. x:-—(—2)=2. Ans.
' . 1 1]
4, Ifmatix A=| | andA®=KA, then write

the value of K.

Solution : Given, A=

(1l

-

1 17
1 1

2. Write the value of tan™

[ 2]

Solution : tan™ [Zsm (Zcos -1 J_ﬂ

= tan

= tan

= tan

n

I

-1

-1

~1

tan1|2

pinfoe (o)
2]
(3

7

tan“l(x/g)

|
L
3
—
Wl
—

= 'E Ans.
3
3, For what value of x, is the matrix

0o 1 -2]
A=(-1 0 3 |askewsymmetric matrix?[1]

x 3 0
Solution ;: We see that,

a1 =% ,
Given that the matrix ‘A’ is skew symmetric
aij = —4aji

www.cbsepdf.com

A2‘ [1 —1][1 -1
and 1 1)1 2
[1x1+(=)x(-1) 1x(—1)+(—1)x1'|
= (D)x1+1x(-1) (D)% (1) +1x1]
1+1 -1-1
T l-1-1 141
2
1% 7]
1
= A’= 2[_1 1]=2A
Also,
A2= KA
K=2 Ans,

Write the differential equation representing the
family of curves y = mx, where 1 is an arbitrary

constant. (1]
Solution : We have,
Yy =mx
On differentiating, we get
d .
E% =m (i)
and m = % ..(ii) (Given)

From (i) and (ii), we get
dy _y
dx X
The differential equation representing the fan:uly
of curves y = mx is
xdy —ydx =0. Ans.
If A is the cofactor of the element a;; of the
|2 -3 b
determinant 6 0 4
1 5 -7
of aszz. Asp. [1]

then write the value
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10.

2 3 5
Solution:letA=|6 0 4
1 5 -7
2 5
A@="k 4=4&4m=n
a3 =5

Thus, a32.A32 =5x%22=110. Ans,

P and Q are two points with position vectors

32-2b and a + [ respectively. Write the
position vector of a point R which divides the
line segment PQ in the ratio 2: 1 externally. [1]

Solution ; Position vector of point

- - - o
_ 20a+b)-1(3a-2b)
2-1-

+25-32+2D

+43.

R

]

2

Rl 8l

Ans.

Find | % | if for a unit vector 4, (x-a)(x+a) =15.
[1]

Solution : We have,

(z-2)(z+2)=15

=|% |2-]7 |%=15

—

= |x[P=15+d[2 (v ]2]=1)
= || = V15 +12

-

| x| =4 Ans,

Find the length of the perpendicular drawn from
the origin to the plane 2x -3y + 6z + 21 =0. [1]

Solution : Length of perpendicular

- '2(0)—3(0)+‘6(0)+21| 2
Er(apre | V89

21

7
=3.

Ans.

The money to be spent for the welfare of the
employees of a firm is proportional to the rate of
change of its total revenue (marginal revenue).
If the total revenue (in rupee) received from
the sale of x units of a product is given by
R{x) = 32" + 36x + 5, find the marginal revenue,
when x = 5 and write which value does the

quesfion indicates. [1]

Solution : Total revenue, R(x) = 3x% + 36x + 5
Marginal revenue,

www.cbsepdf.com
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RE) _ 6r 436
Atx=35,
dR(x)
=6(5)+36=66
T G+

Thus, margmal revenue = 66.

Money for welfare of employees is a nice step,
there should be a growth in raising funds for the
welfare of the employees. Ans,

SECTION —B

Consider f:R*— [4, =) given by flx) = x* + 4.
Show that fis invertible with the inverse f~1 of

fgivenbyf(y) = [y—4 whereR*is the set of
‘all non-negative real numbers. [4]

Solution : Given, f(x)=x*+4
Letr f(x1) = f(xz)
= Z+4 = x2+4
= X1= X2

Thus, f(x) is one-one.

Since, ¥ + 4 is a real number. Thus, for every y in
the co-domain of f, there exists a number x in R*
such that

f)=y=22+4

Thus, we can say that f(x) is onto.
Now, f(x) is one-one and onto. Hence, f(x) is
invertible.

Let M =y=>2+4=y
= 2 =y-4
‘i‘e. X = ,fy‘—‘]:
Also, x =fy)
o = Jy-4. Hence Proved.
. Show that : tan(lsin-l 3)=ﬂ. [4]
2 4 3

Solution : Let tan(%sin‘l E) = x

4',
= lsin"lg = tanlx
2 4
. _]‘3 1
sin  — = 2tan" x
4
. _,.1 3 . _1 2x
= sin” " — = sin
4 1+x?
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Thus,
2 _ 3
1+:c2 4
= 8x = 3+3x°
= 32-8x+3 =10
Oncomparing'with
a2 +bx +c¢ = 0, we get
a =3,b=-8,¢c=3
L . BE64-36
- 6
. x_—biv‘bz—4ac
S ERE———
4447
= X = —
3
But sin 20 = E
4
4
= - 0<20< —
2
) T
0<8<—
= 4
. Accordingly, -
0 <tan9<tanz
O<tand<1
or 0<x<1
4
Thus X = +3J7—isrejected
- tan(lsin-]‘g): 4-V7 _pus.
2 4 3
Hence Pioved.
OR

Solvé the following équation :

. 13
cos(tan™ %) = sm(cot 1 Z)
Solution : Given,

cos{tan™ x) = sin (e:ot'1 %)

4
-1 E = si -1 _)
=  COS (tan .1) sin (tan 3
= cos tan“l£ = COs E—(tan'l E)
1) 2 3

On comparing

www.cbsepdf.com
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13.

= tan‘lx+tan”1é=E
3 2
4 )
4 x+§ n
—> tan 2 =E
1-—x
3 )
3x+4
-3 |_T
= tan 3. =3
3
N 3x+4 tan(E)
3—4x 2
3x+4
pos ] =0
3-4x
o 3-4x =0
3x+4
= 3-4x=0
3
X = 2 Ans.

Using properties of determinants prove the
following :

x x+y x+2y

x+2y x  x+y|=9G+y. [4]
x+y x+2y x
Solution : L.H.S.

x x+y x+2y
=|x+2y X x+y
x+y x+2y X
Applying R1 - R1 + Rz + Rg, we get

3x+3y 3x+3y 3x+3y
=|x+2y x x+y
x+y  x+2y X

Taking (3x + 3y} common from Ry, we get

1 1 1
=Bx+3y)|x+2y x  x+Y
x+y x+2y X

Applying Cz -> Cz - Cl‘ and C3 - C3 - C1,
1 0 0
= 3x+y)|x+2y -2y -y
: xty Yy Y

Taking—yandy common from Cz and Corespectively,

1 00

= By (x+y)x+2y 2 1

x+y 1 1
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Expanding along Ry, we get 2y
e gin—l - -1
=3yt + 9 [12-1)] [ sin (sz )- 2tan x]
= 9%(x +y) = RH.S.
Hence Proved On dlfferent;atmg, we det
Yy
d 2 < = x [(6¥) log 6]
14. If y* = e, prove that Ey = u:—:;iy")— . [4] dx  1+(6%)
Solution : Given, ’ L 2(6")log6 _22"3%logé
¥ = dx 1+(36)* 1+(36)*
Taking log on both sides, dy ¥+ 3
= : - = ~ [logé. Ans.
xlogy = (y—x)loge dx  \1+(36)
= *logy =y-x (vloge=1) 15 Find the value of k, for which
= y=rlogy+x ()
On differentiating, we get 1tk —v _kx,if——ISx(O
dy dy fo) = *
T AR
Ir x dx+ ogy+1 2x+1 ifo<r<1
dy xdy x-1
= ol ;_d;-'- logy+1 continuous at x = 0. [4]
Solution: At x = 0,
[1—£ 4y =1+1lo .
y Jax 8Y LHL = Lim f(x) = lim f(0—F)
. x k=0 —h
- &y _ yirlogy) (V=T + T+ R
y—x X
N1—kh ++
Put the value of y from equation (i), ( L kk)
dy _ (xlogy+x){1+logy) = lim (1-kh—1-kh)
dx xlogy+x—x h-—>0-h(v‘1—kh+\]1+kh)
2k 2k
dy  (xlogy+x)(1+logy) = ==k
- = Yogy V1-0 + vi-0 2
RHL= Jj = li
ﬂ - (1+logy)2 zl_lf([)}*f(x)_ E‘_%f(o"'h)
dx logy _ limzh+1=g-ﬂ~——
_ Hence Proved. " ms0 h-1 0-1
15. Differentiate the following with respect to x: Since, fix) is continuous,
2x+1 3* LHL = RHL
sin™* — - (4] . k= 11
Solution : 1+(36) oo Ans.
: OR
. 1 21'+1'31 3
Let, y = sin v o If x = a cos® 0 and y = a sin’ 6, then find the value
+ 2
5 0% 3% of %aw:%.
el 22
1+(6x6)* Solution :
.1l 26%) Given, x =gcos’6
= SIn _—
1+(6%) I
. = —— =34 cos? 6(-sin 6)
y =2 tan™ (6% ae - :
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dx
= — =-3acos’0sin®
i cos” Bsin @
and y =asin®0
= % =34sin% 6 cos O
dy _ dy/de_ 3asin? 6cos®
dr dx/d® _3gcos?0sind
= %y =—tan 0
dzy do
and —5 = —sec? 9, —
dx : dx
4y sec’ 8 o
= — s —— using (i
dx*  3acos®0sin® [using ()]
2
Ly 1
dx? 3a cos4 0sin @
fiz_y] .1
dx? Lt =% 3asin%cos4g
2
I S
i
3al= || —
2R 2
dzy 32
i S Ans.
= dx2 27a
17. Evaluate: dex. [4]
€O8X —COSQL .
Solution : cos2x—cos20
uHon : = s x—cosa.
. (2x+20'.) . (Zx—ia)
—2sin sin
2 2

]

. fx+oe), (x—a
—2sin| —— |sin| ——
(2) (2)

_ _sin(x+ o)sin{x — o)
el
Lo )oe(52 Hoanl5 =57
SRR
[+ sin26=2sinBcosB]
=4cos(x;a)cos(x;a).
= Z[ms(x;a +£;—a—)+cos(%-‘2-a - x;a):l

[+ cos (A+B)+cos (A-B)=2cos AcosB]

www.chsepdf.com
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=2cosx+2cosa

Now,
IM= {(2cosx+2cosa)dx
COSX—COSQ
=2sinx+2xcosa+C. Ans.

OR
x+2 dx
Vit +2x+3

Solution : I—Jiimdx
. Vx? +2x+3

Evaluate: |

Let, x+2= A%(x2+2x+3)+B
= x+2=A2x+2)+B
= x+2=2Ax+2A+B

On equating the coefficient of x and constant term
on both sides, we get

1=2A
= =3
and 2=2A+B
= 2=2x%+B:>B=2—1=1
j x+2 dx
\)'x2+2x+3
1(2:r.+2)+1
\/x2 +2x+3
1 1(23c+2)+1
e . DE—; "
2 Jx2+2x+3
1
+ [————dx
Vx2+2x+3
=LH+I (i)
Now,
1 2x+2
I} = =] ————dx
2°Jx+2x+3
Let x*+2x+3 =t
= (2x+2)dx =dt
L1 =={—=dt = =t dt=—. +C
1 2IJE 2! 2-17/2+1 !
= 2@Ji+C;

VX2 +2243+C (i)
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and
1
L=|/——
Nr2+2x+3
1

RN Carry
x“+2x+1+2

1

= -
\/(x+1)2 +(42)

dx

dx

dx

= 10g|(x+1)+\/x2 +2:c+3I+C2

.if})
Put the value of I; and I, in equation (i), we get

Ii\/_?— = Jx? +2x+3

+ log (x+1)+vx? +2x+3]+C
(where C=C; + Cp) Ans,
18. Evaluate Im (4]
4
Solution: | dx =] o x5
x(x +3) (x°+3)
Put, (x°+3)=t¢
= Sxdx = dt
= x* dx_ﬂ
5
dx
2(x° +3) ‘5 t(t 3)
Let 1 = é-+l
tt-3) ¢t t-3
1 =A(t-3)+Bt
= 1 = At-3A + Bt
= 1=(A+B)t-3A
On comparing the co-efficient, we get
1=-3A
= A=-1/3
A+B=0
= B=1/3
Now,
-1 1
—+ t
SIt(t —3) I(31& 3(t—3))d

-1 1
= Elogt+1—510g(t—3)+c

- %(log(t t3n+c

www.chsepdf.com 6
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[ log(a/b) =loga—logb]

- Ll[log_(x +3) ] C
5 (x° +3-3)

1 x°
= —[1 +C, Ans.
| 15(0gx5+3J
2n
. t | —gpdx.
19. Evaluate ‘!1+e§m [4]
Solution : Let,I = _[
0 14¢50%
We know that,
2q q
[ faix = [{f(x)+ f2a—x)}dx
0
T 1 1
L= (I) 1+¢°n* +1+e5i"(2“"x) de
}‘ 1 1 J
T o\14¢50F | 14 pmsinx
T 1 S x
= J sinx+ sinx dx
o\l+e 1+e
m(14¢5n%
)
oll+e
= (J;dx =[x[;
=T. Ans.

53 A A - AA A
20. If a=i-j+7k and b= 5i-j+Ak, then

find the value of A, so that a+b and 2-3 are

perpendicular vectors. [4]
AN A
Solution : Given 4= i-j +7k
- AN A
and b =5i-j +ik
. A A A A
2+5 =i- ]+7k+5i—]+kk
A \ A
=6i~2]+(7+h)k
E AN A A
and b =i-j+7k =5 i+i-Ak

=47 +@-Nk
Since (2 +8)and (4-B) are perpendicular vectors.
(2+5).(2-5)=0
67 -27 +@+WR14: +@-ni]=0
=-24+7+M)7-2)=0

= 24 +49-32=0
= A2=25
A=%b5. Ans.
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21. Show that the lines

- A A A A A A
r=3i+2f-4k+Mi+2]+2k)
s A A A A A
r=5i-2f+p@Bi+27+6k)

are intersecting. Hence find their point of
intersection. (4]

Solution : Consider,

A " AL A N A
=37+2f—4k+A(i +27 +2k) ..(0)

=] =l

A Iy A
=@B+NI+Q2+22) ] +(-4+20)k
— sy A A
B

Put =xi+y]j +zk in above equation

A A A A A A
nxi+yfrzk=B+0N)i +Q+2)] +(-4+20)k
Equating coefficients of ?,?and Ilé,we get

x=3+Ay=2+2%z2=-4+2)
- Coordinates of any point on line (i) are
(B+A,2+20,-4+2))

Consider,
- A h A A A
r =5i-2] +u(Bi+2] +6k) ...(ii)
- A " A
7 =(5+3W)i+(-2+2w) ] +6pk
= A n A
Put r =xi+yj+zk inthe above equation, we
get

A A A A " A
xi+yj+zk =(G+3p)i +(=2+2u) ] +6uk

Equating coefficients of lz\ , /]\ and 2 , we get
x=5+3u,y=-2+2p,z2=61
- Coordinates of any point on line (ii) are
' (5 + 3, — 2 + 24, 644)
Line (i) and (ii) intersect if
3+A=5+3u =2>A-3u=2 w{1id)
2+2A=—24+2u=> 20 -2u=-4 (iv)
4 +2h=6p=>2A-6u=4 (V)
" Subtracting equations (iv) from (v), we get

4y =-8
= p==-2
- From equation (iv),
22-2(2) =-4
= 2h=-4-4
-8

= —=-4
= A 2

Put the value of A and p in equation (iii),
A-3u=-4-3(2)

www.chsepdf.com

=—4+6
=2

Putting the value of A in (3 +2, 2 + 24, -4 + 24),
we get point (-1, -6,-12) .

.. Point of intersection is (-1, -6, —-12). Ans,
OR

Find the vector equation of the plane through the
points (2, 1, -1) and (-1, 3, 4) and perpendicular
to the plane x -2y + 4z =10.

Solution : Equation of plane passing through
(21 ]-r _1) is

a(x—2) + b(y-1) + c(z+1) = 0 (i)
This plane passes through (-1, 3, 4)
Thus, a(-1-2) +b (3-1) +c(4+1) =0

= 3a+2b+5c=0 ..(id)
Also, the above plane is perpendicular to the plane
x-2y+4z=10
a(1) +b(-2) +c(4) =0
= a-2b+4c=10 .(iid)
Now, we have
-32+2b+5c=0
and a-2b+4c=0

Solving the above equation by cross multiplication,
we get

a b ¢
8+10 5+12  6-2
a b [
= _— = —— = =A,
18 17 4

= a=18A, b=17% c=4
. Eq. (i) becomes

18A (x-2)+17A (y-1) +4A (z+1)=0
= 8x+17y+4z-36-17+4=0
= 18x+17y+42z-49=0

which is cartesian equation of the plane.
.. The required vector equation of plane is

- A ” A
F.187 +17 ] +4 k )=49. Ans.

. Theprobabilities of two students A and B coming

to the school in time are 3 and 5 respectively.
7 7

Assuming thattheevents, A coming in time and
B coming in time are independent. Find the
probability of only one of them coming to the
school in time. Write atleast one advantages of
coming to schoolin time, (4]
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Solution : Let probability that A comes on time
=P(A)

Let probability that B comes on time
=P(B)

PA) = >

Njor

P(B) =
_ Probability of only one of them coming to school
on time
' =P (A Bor AB) '
=P(A)P(B)+P(A)P(B)
=P(A) [1-P(B)] + P(B) [1-P(A)]

_ 6 .20_26

= — 4=

49 49 49
Student will not get punishment if he reach on
time. Ans,

SECTION—C
23. Find the area of the greatest rectangle that can

~ be inscribed in an ellipse £+ f—z =1L [6]

o
Solution : Equation of ellipse is
2
"—2'+£2 =1 i)
a“ b
Y
F 3
A B '
X'e . 5 / »X
D C '
Y'V

Let the coordinates of the points be
A = (-acos 0, bsin 0)
B =(acos 0, bsin )
C =(acos@,~bsinb)
and D =(~acos@,~bsin 6)
Thus, V
AB =24 c0s 0

www.chsepdf.com
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BC =2bsin @
Area of rectangle ABCD,
S=ABxBC
= (24 cos 6).(2b sin 6)
= S = 2ab sin 20
On differentiating, we get
%g = 2ab(2 cos 20)
a5 "
= i 4ab cos 20 .(if)
For greatest area,
ds
2 o
do
= 4abcos20 =0
= cos 26 =0
= cos20 =cosm /2
=S 20=m/2
T
0=—
= 2
On further differentiation of equation (ii), we get
d*s
— =-—8absin 20
de
Putf=

4

2
s =-8ab<0
de? ) _

L
, ; ]
.~ Area is maximum when 6 = 2
Smax = 24b sin 2 (g) = 2b sq. units. Ans.

OR

Find the equations of tangents to the curve
3x? - y* = 8 which pass through the point

oof

Solution : The equation of the curve is 3x>~ % =8.

On differentiating, we get
dy
6x-2y. < =0
ol dx
- &y _3x

dx ¥ E
Let (x1, y1) be the point on the curve at which

tangent passes through the point [3,0}
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32—y =8 curvey = | x|. The point of intersection of parabola,
1 y=x*andline,y=x in the first quadrantis P(1, 1). The
y12 =3x8 (i) given area is symmetrical about Y—axis.
Slope of the tangent +Y '

(d_y) _ 3
e y) N

Equation of the tangent passing through the point

(x1, y1) with slope %*ls
1

3
y-y1= i(«’f“xl)
bk :

4
Point (_ 0) lies on the above tangent,

3’ . X
311 [4 )
O~y =—|7—1
y1 \3
2,2 _
=y~ +4n=0 . Area of OPRO= Area of OQSO.
= y12 = 3x% —4x, (i) .. Required area = 2 (Area of shaded region in the
Now, take equation (i) and (ii), we get first quadrant)
1 2
3x% —8 = 3% —4x = 2 (x—x*)dx
= 4x =8 ) 2 AT
= x1=2 B 2 3 0
From equation (ii), we get 11
¥ =327-4Q) - [5'5]
= y12 =12-8 =2 x%
2
= =4 =1 §q. units. Ans,
= =2 3
& 25. Find the particular solution of the differential
Now, equation of tangent at the point (2, 2) is equation (tan™! y - x)dy = (1 + y?)dx, given that
givenby, 3 whenx=0,y=0. [6]
2 .
y-2= —;——(x -2) Solution : The given differential equation is,
= y-—2=3x—6' (tan_ly—x)dy=(1.+y2)dx,
= y-3x+4=0 N dx _ (anly-2)
and equation of tangent at the point (2, - 2) is dy (_1+y2 )
givenby, - dx _ tan"ly o x
y+2= %(x—z) dy ~ 1+y® 1492
dx x tan "1y
= y+2=-3x+6 = d-+ T =T
Yy 1+y 1+y -
= y+3x-4=0. Ans,
. . dx
24, Findtheareaof theregionboundedby the parabola On comparing with the form . Px=Q, weget
y=+r2andy= [x|. 6] LY
Sl pol anagoy
Solution:Given parabola yy=2>which is symmetrical Tl and L2 = 149°

about Y-axis and passes through O(0, 0) and the
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26.

Integrating factor (LF.) = e/

2
=@ 1+y2 = Etan ¥
The solution is

*(LE) = JQ.(LF.)dy

-1 -1
= xetmlyo ey B Y,
1+y
Let t = tan™' y for RH.S
a1
dy  1+y?
= dt = Ay
1+y2
= xe® Y o [etia
Integrating by parts, we get

2™ o tfetdt— j[ditt.j e‘dt]dt

= xe™Y = ety [et dt

= xd™ Vot daC

= xS yea Ty _panly o
Whenx=0,y=0

-1 -1
0 = tan™l 0| %" Oj—e"“ ’yC
0=0.e"-+C

=
= 0=0-1+C
= C=1
Thus,
. 4 =
xe= Y o tan“ly'(etan yj—em‘ )
= x=tanly—1+¢® "y Ans.

Find the equation of the plane passing through
the line of intersection of the planes

- A A d AA A
7.(i+37)—6=0 and r.3i—j—4k)=0 whose
perpendicular distance from origin is unity. [6]

Solution : The equation of the plane passes through
the intersection of given planes is

I** plane + A (2 plane) = 0

-3 A A - A A M

[7 (i +3j)-6]l+A[r (3i- j—4k)]=0

- Fal A A
= r[A+30) i +(3-A)j-4rk]-6=0 ..()
Length of perpendicular from the origin is

| -5 |,
[Vit+302 +3-AP+C |
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= (1+30)2+B-A2+(~4)? =36
= 1+9A%2+60+9+2A%—6A+16)2 = 36
= 26A% =26
= A2 =1
A=zl

Put the value of ‘A’ in equation (i), we get
When, A =1

- A A A
FI1+3)i+(B-1)] —4k]-6 =0
- N oA )
r4i+2]-4k)-6 =0
- AN A
r(2i+j-2k) =3

When, A =-1
= A i A
r.[(1-3)i+(3+1)j +4k]-6 =0
- A A A
= r.(2i+47+4k)-6 =0
. > A A A
= T (-i+2j+2k) =3

A A A
Hence, equations of the planesare 7 .27 +] ~2k )

- A A A
=3and r.(~i+2]+2k)=3, Ans.

OR

Find the vector equatjon of the line passing
through the point (1, 2, 3) and parallel to the
- A A A il AA A

planes r (i—j+2k)=5 and 7 (3i~j+Kk)=6.
Solution : The equation of line passing through
the point (1, 2, 3) is

x-1 _ y-2 z-3

a b ¢

The given planes are

(i)

AN A
F(i-j+2k)=5
x~y+2z=5 (i)
=2 A N A
and r.(37{+ J+k)=6
Ix+y+z=6 . (1id)
Since line (i} is parallel to both planes (ii) and (jii),
- It is perpendicular to the normal to the planes
a1l +b(-1)+¢2=0

= a-b+2¢=0
and 23+b1+c1=0
= 3a+b+c=0

Solving these equations, we get

a_ b _ ¢
-1-2  6-1 143
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. « _b_c
3 5 4
-. From (i), the required line is
x-1 y-2_ z-3°
3 5 4
- The vector equation of the given line is
T=a+0b
-> A A A
= r =(i+2]+3k)

A A A
+M-3i+5]+4k). Ans.

27. In a hockey match, both teams A and B scored
same number of goals up to the end of the
game, so to decide the winner, the referee asked

oth the captains to throw a die alternately and
decided that the team, whose captain gets a six
first, will be declared the winner. If the captain
of team A was asked to start, find their respective
probabilities of winning the match and state
whether the decision of the referee was fair or

not. [6]
Solution : Probability of getting a six by the captains
of both the teams A and Bis '

1

P(A) = 3

and P(B) = %

— = 1 5
. P(A)=P(B) = 1—'6—=g

Since A starts the game, he can throw a six in the
following mutually exclusive ways :

(4), (ABA),(ABABA), .
By the theorem of Total Probability,
. Probability that A wins

=P(A) + P(ABA)
+ P(ABABA)+...
=P(A) +P(A) P(B) P(A)
+ P(A)P(B)P(A ) P(B) P(A)+..
"1 551, 55551

66
+=|=| == +.
6 \6 6 \6

This is an infinite G.P.

| ==

0 o

a

i}

-
i
TN O =

and

oGt
%
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Hence, the probability of the team A winning the
match

1
.6 (usings. =]
5 2 1-r
(¢)
6
1
_6_6
T n
36
Since, the total probability is unity, the probability
of team B winning the match 1_i=i,
11 11

The decision of the referee wasnot fairas whosoever
starts throwing the diegetsanupperhand.  Ans.

. A manufacturer considers that men and women

workers are equally efficient and so he pays them
at the same rate. He has 30 and 17 units of workers
(male and female) and capital respectively; which
he uses to produce two types of goods A and B.
To produce one unit of A, 2 workers and 3 units
of capital are required while 3 workers and 1 unit
of capital is required to produce one unit of B.
If A and B are priced at ¥ 100 and ¥ 120 per unit
respectively, how should he use his resources to
maximize the total revenue ? Form the above asan
LPP and solve graphically.

Do you agree with this view of the manufacturer
that men and women workers are equally efficient
and so should be paid at the same rate? [6]

Solution : Let x units of the goods A and y units
of goods B be produced to maximize the total
revenue. Then the total revenue is Z = 100x + 120y.
This is a linear function which is to be maximized.
Hence it is the objective function. The constraints

are as per the following table :
- Total
UnitA | UnitB )
Units
Workers 2 3 30
Capital 3 1 17
From the table, the constraints are
2z +3y <30
3x+y <17
and x20,y20

First we draw the line AB and CD whose equations
are

2x + 3y =30 (i)
A B.
x| 0115
y (10| 0 _
and x+y=17 (i)
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C D
x 0 17/3
y 17 0
i_l E (,L‘L 5
s
1 (p.rlib'
IV u YT
(38
D7/310) (12:0) A
(C “" 5 ?’*ﬂl 3 : ‘
j' 1g

29,

The feasible region is ODPAQO which is shaded in
the figure.
P is the point of intersection of the lines

2x + 3y =30
and 3x+y =17
Solving these equations, we get point P(3, 8).
The vertices of the feasible region are O(0, 0),
D(17/3), P (3,8) and A(0, 10).

The value of objective function Z = 100x + 120y at
these vertices are as follows :

Corner Point | Total Reventic Z = 100x +120y
AtO(0,0) Z=0

AtD (17/3,0) | Z= 17%

AtP(3, 8) Z =1260 « maximum

AtA 0,100 | Z=1200

. The maximum revenue ¥ 1260 at the point
P(3, 8) i.e., when 3 units of goods A and 8 units of
goods B are produced. '

Yes, I agree with the view of the manufacturer.

Ans.

The management committee of a residential
colony decided to award some of its members (say
x) for honesty, some (say y) for helping others and
some others (say z) for supervising the workers to
keep the colony neat and clean. The sum of all the
awardees is 12. Three times the sum of awardees

www.cbsepdf.com
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for cooperation and supervision added to two
times the number of awardees for honesty is 33.
If the sum of the number of awardees for honesty
and supervision is twice the number of awardees
for helping others using matrix method, find
the number of awardees of each category. Apart
from these values namely honesty, cooperation
and supervision, suggest one more value which
the management of the colony must include for

awards. [6]
Solution : From question,
x+y+z=12 (1)

2r+3(y+2)=33=>2x+3y+32=33
x+z=2y=>x~-2y+2=0

.(if)

(i)

. The given equations can be written in matrix
form '

AX = B fiv)
1 1 1 X 12
Here A = [2 3 3J,~x: y|;B=[33
1 2 1
1 1 1| LF 0
|A] =2 3 3
1 21
=1(3+6)-1(2-3)+1(-4-3)
C =9+1-7=3%0
= Al exists.
For adj A,

An=@B+6)=9,Ap=-2-3)=1,A13=(4-3)=-7
An=—1+2)=-3,An=(1-1)=0,Apn=-{2-1)=3
A31=3-3)=0,An=—(3-2)=-1, Azz=(3-2) =1

9 1 7 [9 3 0
adjA= (3 0 3|=[{1 0 -1

0 -1 1 -7 3 1
. 9 -3 0
Al=——adiA= {1 0 -1
A
Al 37 3 1]
- From (iv), X=A'lB
x 19 3 o2
= y = - 1 0 —'1 33 -
z| 3|-7 3 1o
[108-99+0
= —|12+0+0
|—-84+99
1(9 3
=‘3—12=4
15| [5
= x=3,y=4z=5

The colony management must includes cleanliness
for awards. Ans.
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SET II

Time allowed : 3 hours

Note : Except for the following questions, all the
remaining questions have been asked in

previous set

SECTION — A

. 2 -2
9. If matrix A=l: ) 2] apdA2=pA,thenwrite 20. Evaluate:_[

the value of p. [1]
Solution : Given that
2 2
r=[5 3]

=[5 75 3[4 ]
[3 3] -45 ]e

Therefore, the value of p is 4. Ans,

10. A and B are two points with position vectors

24-3b and 66— a respectively. Write the
position vector of a point P which divides the
line segment AB internally in the ratio 1:2, 1]

Solution : Position vector of point

- - - -
_ 2(24-3b)+1(6b- a)
B 1+2

- 5 o -5
4a-6b+6b~a
3

_)
3a
—_—=a
3

SECTION —B

19. If x¥ = ¢°Y, prove that 4y = _ﬁx_z_ [4]
dx (1+logx)

Solution : Given, x¥=¢Y

Taking log on both sides, we get
ylogx=x-y=x=y(1 +logx)
x
l+logx
Differentiating both sides w.r.t. x, we get

5 .

(1+logx).1— x.—;l;

dy _
dx (1+10gx)2

www.cbhsepdf.com

Maximum marks : 100

_ l+logx-1
(1+log x)°
dy _ logx

= —2="_, Hence Proved
dx  (1+logx)?

dx
x(x® +8) il
Solution :
1
3
il s e v
x(x” +8)  x(x”+8) x4(1+£)
x3 b

I

Let, (1+—-) = —-Z%dx=dt
x

dx dt
_4

1 4t 1
I=s——(— = ——log|¢
21 241981t

b1q
21. Evaluate: I~——dx [4]
0

Solution :

T
Let 1= [——F—dx (D)

bid
and I= j—z—
0 l+cos (n %)

[ [IJ ) =':f]f(a—x)dxl

T(m—x)sinx .
[- [EoHsinT,, (i)
0 1+cos“x

Adding (i) and (ii), we get

T xsinx -

={——

01+cos x

T(n—x)sinx

2

+ dx
g 1+cos“x

T gsinx
= j 2
0l+cos :c

Let, cos x =t = —sin x dx = df
= sinxdr=-dt

whenx=0,t=landx=mn,t=-1
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- ~ it e nfan ]

1+12
= [tan™! (-1) - tan~}(1)]

r
2

2
i

I

T
SECTION —C

28. Find the area of the region {(x, 3) : y2 < 6ax and
x® + y* < 16 4%} using method of integration. [6]

Solution:
YA

22 +y2=164%

X'e

vY'

Coordinates of point C is (44, 0). Let the coordinates
of point A be (x1, y1).

x12 +64ax, =164* = (x; - 22) (x1+82)=0

= x1 =24, X1 #—8a as x; lies in the first quadrant.
o YF = 6ax, =124° =234

=¥
Required Area = Area of the shaded region

= 2( 2V,J'iﬂ(1/16az -y )dy - Nj'ga[gjdy
0 0 a

Mathematics 2013 (Qutside Delhi)
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A )

= %(41:%[5) $q. units. Ans,

29, Show that the differential equatlm{ xsin? (y ] y]
dx + xdy = 0 is homogeneous.

Find the particular solutlon of this differential

equation, given that ¥ = Z when x = 1. [6]

Solution : Given, [x sin? (1)_ y]dx+ xdy="0
x

}d_y = y—xsin2 (l)

= dx x
dy ¥ _4p2¥
= —= = < —gin* ~
dc  x Sy
which is a homogeneous differential equation.
dy dv
Put, = = =p+x—,
y vx:dx e
we get
vrx & = p_sin?o
dx
= o _gn?p
dx

~ Separating variables and integrating

dv
~_~_J'_
sm v

= —cotv =-logx+C
= logx—cot(yix) =C
Whenx=1,y=g
logl—co’cE =C
4
= 0-1=C =C=-1

Hence required particular solution is

log x - cot(lj +1 =0 Ans.
x

SET III

Time allowed : 3 hours

Note : Except for the following questions, all the
remaining questions have been asked in
previous sets.

SECTION — A

3 3

9. Ifmatrix A= [_3 3

] and A?=1 A, then write

the value of A. [1]

www.cbhsepdf.com 14

Maximum marks : 100

Solution : Given,

a=|> Bliadazoa
-_33an =AA
3 8|3 -8]_,[3 -3
Z|8 3|8 3|73 3
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18 -18 _ 3 -3
-18 18| "|-3 3
3 -3 3 -3
Sk M LM
= 6A = AA
= A=6H Ans,

10. L and M are two points with position vectors

22-% and a+25b respectively. Write the

position vector of a point N which divides the

line segment LM in the ratio 2: 1 externally.
[l

Solution : The position vectors of the points are
- - - -
L2a-b)andM(Zz+2D).

We have to divide segment LM at N externally in
theratio2:1.
Position of vector of point N

- o - -
_2(a+2b)-12a-b)
B 2-1
+47-2

>
a+b

>
a
>
b

5

SECTION — B
19. Using vectors, find the area of the triangle ABC,

whose vertices are A(1, 2, 3), B(2, -1, 4) and

Solution : Given,
A

— A . A
A(1,2,3)=> O0A = i+2]+3k
- AN A
B(2,-1,4)=> OB =2i-]+4k
- A A A
C(4,5,-1)=> OC =4i+5J -k
- = -
AB = OB - QA
AN A A A A
=Q2i-]+4k)-(i+2] +3k)
A ~oA
=1 -3]+k
- — -
AC = 0OC-0A
AL A LA AL A A
= (4i+5]-k)-(i+2]+3k)
A A A
=3i+3]-4k
A A A
i i k
Now (axAc) = |1 ~3 1
3 3-4
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112-3)-] (4-3)+k (3+9)
i

A A
=9i+7]+12k

(ﬁs x X’c) = J(9 +(7)* +(12)?

= JBl+49+14
= 274
1/ -
.. Area of AABC= E (AB x AC)
= %v‘274 sq. units Ans.
dx
20, Evaluate: . 4
valuate: [ 4
Solution :
Let I= dx
. Ix(x3+1)
2 ‘
== 5%
x7(x" +1)
Put Pxrl=t
= ©=t-1
= 322 dx =dt
dt
= x%dx = ?
__1
T3 HE-1)
1.1
3742t
1 1
= = dt
3It2—t+l—-1—
4 4
1 1
=_3‘I t 1)2 1)2
(TG
___ll
=lx ! log 2+C
1) 1 1'
2| = P-4+
2 2
= %logt—:l-l—c
1 P
[==lo +C. Ans.
3 gx3’+1
21. If x sin (a + y) + sin a cos (a + y) = 0, prove that
dy _sin*(a+y) [4]
dx sina
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Solution : Here, x sin (2 + y) + sin# cos (2 +y) =0

- % = —sing, SO HY)
sin(z+y)
= x =-sina.cot (a +y)

Differentiating w.r. t. y, we get

dx
@ = - sin a.[- cosec® (a + ). (0 + 1)}
- dx sina
dy  sin’(a+y)
20
.dl= 1. w- Hence Proved.
dx i:f sina
dy
22. Using properties of determinants prove the fol-
lowing : [4]

3x -x+y -x+z
x-y 3y z-y|=3x+y+2z)Oy+yz+x2)
x-z Y-z 3z

Solution :
3x —x+y —x+z
Let A= [x-y 3y z-y
xX-z Y-z 3z
Applying C; - C1 + C3 + C3, we get
X+Y+z -x+y —-x+z
A= |x+y+z 3y -y+z
X+y+z y-z 3z
Taking (x +y + z) common from C;, we get
‘ 1 ~x+y -x+z
= (x+y+z)[1 3y -y+z
1 y-z 3z
Applying R - R; — R; and R3 » R3 - Ry, we get
1 —x+y -x+z
= (x+y+2)[0 2y+x -y+x
0 -z+x 2z+x
Expanding along C;, we get

2y+x -y+x

(x+y+2) —Z+Xx 2z+x

1]

n

(x+y+2)[(2y +x) 2z +x)
-y +2) -z +x)]
(x +y +2) [(dyz + 2xy + 2xz2 + x9)
- (yz-2y-xz+ 23]
(x+y +2z) Byz + 3xy + 3x2)
3(x+y +2) (Y + yz + zx).

L}

Hence Proved.

28. Find the area of the region, {(x, y) : y* < 4x, 422 +
4y” < 9} using method of integration. [6]

Solution : Given

R = {(x,5): ¥ <4x, 42 + 47 <9}

16
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=> R={xy:y¥<dbnily): 42 +42<9)
= R =R;NnRy

WhereR; = {(x, y) : y* < 4x} (i)
Ry = ((x,y) : 4x* + 447> < 9} (i)
7 =
4+ 4y = 9
= 4x° +16x-9 = 0
= Zx+9(2x-1) =0
= | 2 or.wc—l
ary 2
From equation (i), we find thatx = 7
= y= +42 and x=:2-9-
= y is imaginary. |
So the two curves intersect at[%,\ff) and@,—\/ij
AY 1
3%)

42+ 472 =9 ¥ =4x

P

‘lB
vy (?”7

Required area = Area of shaded region

1l

2 (Area in Ist Quadrant)
2 (Area of OADO + Area of ADCA)
1 ’ 3

2 2
2] 2xdx+2] |2 - x2dx
0 1V4

>
1l

2

4x%[x3/2]1/2

I
w]oo
Y
N

—

)

|

(]

L S
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29. Find the particular solution of the differential
equaﬁon%+xcoty =2y+y” coty, (y #0), given

T
that x = 0 when¥ =5
Solution : The given differential equation is

[6]

z—;+xcoty =2y +y” coty,(y #0)

Given equation is of the form%J£ +Px=Q
Y

Here, P=coty
and Q=2y +y* coty
= ILF.= ej - e-[ oty dy

= 1Bl Y = 5in y
Now, solution is given by
x(LE) = [(LF)Qdy+C
= xsiny = Jsiny(2y +y° coty)dy +C

Mathematics 2013 (Delhi)
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= [(Qysiny+y* cotysiny)dy+C
[2ysiny dy +[y* cosydy +C

2

2
2 siny.—yz-——zfcosy.y? dy+

[y? cosydy + C
= y?siny—[y* cosy dy+[y* cosydy+C

=y?siny+C
~xsiny =y?siny+C ()

I

Given that x =0, wheny = I

2
. (m Y . (=
= (0).sin (Ej =[Ej sin (E] +C

T
= —+C
= 0 n
2
—TT
C==

Hence the required particular solution of given
differential equation is

xsiny = yzsiny——- Ans,

4
L

SET I

Time allowed : 3 hours
SECTION — A
1
1. Writetheprincipal value of tan™'(1)+cos™’ (— E}

[1]
- af 1
Solution ; tan (1) +cos™ (—EJ

ot

[ cos™! (—x) = - cosx]

T wm 2rn 11
== +g-——=—F—="T
4 3 4 3 12
41
2. Write the value of‘tan[Ztan 1;) 1]
1

Solution :tan(Z tan™! %) =tan| tan™! __ 5

[-:2tan‘1x=tan“1 ZxJ

www.chsepdf.com 17

Maximum marks : 100
2

45
tan >4

25
tan
_ 35

)

a-b 2a+c -1 5
3. Findthevalue of zif = 8

I

Ans.

2a-b 3c+d 0 13
[l

Solution : Given,| 25 24*¢(_| 72 >
olution: Given,i . 5 3,415 0 13

Comparing the corresponding elements, we get

a-b=-1 (i)
% —b =0 ...{id)
2a+c=5 ...(iif)
3c+d =13 ..{iv)

Solving equation (i) and (ii), we get
a=1." Ans,
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x+1 x-1 |4 -1 )
lfx_3 +2711 3,thenwntethevalueof[ic].
- x+1 x-1 |4 -1
Soluhon.Gwen,x_s x+2—’1 3‘
= @+ (x+2)-(x-3)(x-1)
=4x3-1x(-1)
= @2 +3x+2) - (x2-4x+3)
. =12+1
= 3x+2+4x-3 =13
= 7x-14 =0
= x =2 Ans,
9 -1 4 1 2 -1
If =A+ , then find the
-2 1 3 0 4 9
matrix A, [1]

Solution:Given[ 9 -1 4]=A+[1 2 —1]

2 13 04 9
9 -1 4] 12
=>A=5 1 3|70 a4 o

_[ 9-1
-2-0

Write the degree of the differential equation

2, Y 4
EIR 2
Solution : The degree of the given differential
equation is 2. Ans,

- A A A — A A A
Ha=xit2j-zk and b =3i-yj+k are two
equal vectors, then write the value of x + y + z.

(1]

- -
Solution : Given;a = b
A A A A AA
Xi+2j-zk =3i-yj+k
Comparing the corresponding element, we get

=

x=3,y=-2,z=-1

X+y+z=3+2}+{(-1)=0.
’ Ans.

4

A
J and an acute angle 0 with k then find the value
of 0. [1]

. - Tt
If a unit vector 2 makes angleé- with i, — with

Solution ; [ = C09a=c052=1
’ 3 2

T 1
m = cosp=cos—=—

4 2

18

11.
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# =cosy=cosbD

Since, 2+ m? +n® =1

= (lJz +[—1—]2 +cos0=1
2) \V2

1 1 1

2

cos“f=l—-——==~

= ° 4 2 4

= cosf=—

= 9=E An8¢

Find the cartesian equation of the line which
passes through the point (- 2, 4, - 5) and is

4—
para.lleltothel.inex+3= 5y=z-£8 [1]

Solution : Direction ratios of the line parallel to

(i)

x+3 _4-y _z+8 ‘e x+3 y-4 z+8
3 5 6 3 -5 6
are3,-5, 6.

~. Cartesian equation of the lines passes through
(- 2,4, -5) and parallel to line (i) is
¥+2 y—-4 z+5
3 -5 6

Ans,

. The amount of pollution content added in air in a

city to x-diesel vehicles is given by P(x) = 0.005x°
+ 0.02% + 30x. Find the marginal increase in
pollution content when 3 diesel vehicles are
added and write which value is indicated in the
above question. 1l

Solution : Here, pollution content is given by

P(x) = 0.005x> + 0.02x2 + 30x
where x is the number of diesel vehicles.

= % =0.015x% +0.04x + 30

. The marginal increase in pollution content
(when x =3)
=0.015 x (3)2 + 0.04 x 3 + 30

=0.135+0.12 + 30

= 30.255
The value indicated in the question is diesel

vehicles causes environmental pollution.  Ans.
SECTION —B
2
Show that the function fin A=R - {— defined
4x+3 . 3

is one-one and onto. Hence find

(4]

aslf(x) - 6x—4

Solution : Given, f(x)=‘:x‘.+i where ¥ € A
- 6x

-
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fixt) = flxo) where (x1, x2 € A)
4x1+3 4x,+3
6x; -4 6x,—-4

= (4xy +3) (6x2—4) = (6x1—4) (4x2+3)
= 24x1%2 — 16 + 18x; — 12 = 24x1x2 + 18x; — 16x;—

12
= —-34.‘X1= —34xo => x1 = X2.
- fis one-one. . Hence Proved.
For yeA= R—{%}
f=y
4x+3

= ox_4 =y=>(6x-4)y=4x+3
= 6xy—4y=4x+3
= (6y—-4)x=4y+3

4y+3
= x= 6y —4
= f is onto. Hence Proved.

Hence fis invertible as it is one-one and onto.

Now, fixy= yex=Fy)
4y+3
)= =——Vy eA. .
= fi)= gy g WA Ams
12, Find the value of the following :
1-—
tzm%[sin"1 1?:2 +cos™ 1+:2], |x|] <1,¥>0
and xy <1 (4]
. 1l
Solution : tan-l— sin~1 Zx +cos™ y2 4,
2 1+x2 1+y2 |

Putting x = tan a and y = tan
2
tanl sin~? (___Ztang )+cosf1 1-tan P tanzﬂ
2 1+tan“ o 1+tan”f

= tan % [sin " (sin 20t) + cos *(cos2P)]

2tano

2

e sin20.=
1+tan“ @

PR
and c052a=1—ta—n2—a
l+tan“ @

- tan%(2a+2B) = tan(o.+B)

_ tana+tanfl  x+y
" 1-tanatanp 1-xy

www.cbsepdf.com 19
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OR
Prove that :
tan~! (1)+tan'1 [1) tan! (1)= T,
2 5 8 4
Solution : L.H.S.
= |tan! (l)+ tan~! (—1-) +tan™t (1)
2 5 8
1.1
—aan-1l 25 -1(1
L R (8)
25

1

|

i\:l
w8
~—

+

E'.’.-
N
00|
e’

10 7 1
7 1(1 1| 978
_ tmrl(_)mn—( )—tan"
9 8 1_2.1
65 98
_ |2
= tan” | &5
72
= tan'1(1)=-E=R.H.S. Hence Proi'e_d.

13. Using properties of determinants, prove the
following :

- 1 =x xz
2 1 x =(1—13)2.
¥ 1
* [4]
1 x 2
Solution:L.HS.= [x¥* 1 «x
x x* 1

Apply‘ﬂ'lg C1 - C1 - Cz, C2 - Cz - C3, we get

1-x x-x* x°

= |¥*-1 1-x «x

x—x? x*-1 1
1-x x(1-x) x°
= |(x—-1)(x+1) 1-x x
x(1-x) (x-D(x+1) 1

Taking (1 —x) common from C; and Cp, we get.

1 x i
—(x+1) 1 x
x —(x+1) 1

= (1-x).(1-x)

Applying R; - R; + Rz + Ra, we get

0 0 x? +x+1
= (1-x)0|- (x+1) 1 x
x —(x+1) 1
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Expanding along R;, we get

(1-x21 +x+ 23 [(x+ 1)%-x]
Q-0 +x+) Q+x+2)
[(1-0)(1+x+P
(1-%’)2=RHS.

1]

il

Download All Previous Year and Sample Paper from www.cbhsepdf.com

[ @-3=(@-b) (@ +ab+b3)]

Hence Proved,

14. Differentiate the following function with

respect to x:
(log x)* + x'°8*
Solution : Let, y = (log x)* + x'°8*

[4]

= u + 0, where u =(log x)* and

= Ilogx
dy _ du dv .
= - Ix dx (i)
Now, u = (log x)*
Taking log on both sides, we get
logu = x.log (log x)
Differentiating w.r. t. x, we get
1 du 1 1
= 1.I —
udx ogllog )+ logx x
= % = u[log(log x)+l_o;—x] (i)
and v = x/%8%
Taking log on both sides, we get
logv = log x. log x = (log x)?
Differentiating w.r. t. x, we get
1do 1
= 2.logx.~
v dx 8% x
do [ 1]
= = v|2logx.—
= dx s x
do _ logx 2log x
= ol X % (i)
From (i), (i) and (iii), we get
dy x| 156 1
s S 1
% - Gogx) [ogaog ")+1ogx]
4l 2logx
x
15. If ¥ = log[xﬂfxz +az], show that
d
X+ az + X _o.

www.chsepdf.com
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. Since

Solution : Given, ¥ =log [x +va? +a? ]

Differentiating w.r.t. x, we get

By 1 d[x+\/x2+a2]
dx x4 +2

1 [ 2 2-1/2 ]
- — 1 |1+lp2ea?y 20y
x+vx2+a2L 2
1 x
= 11+
x+\/x2+a2[ \/x2+a2]

.V‘x2+a2 +x 1
v+ N2+ i+

oy

dy 1

x+a

Again dlfferenhatmg w.I. t. x, we get
: 2
2+l g _E Y
o 2 dx
Multiply by /2 + 42, we get

.d_y=0
dx

2
(x? + az)g—x-Z- +x Hence Proved.

. Show that the function f(x}) = [x-3|,x€ R, is

continuous but not differentiable at x = 3 [4]

Solution : Given, fx) = |[x-3|,xeR
_ Jx-3, ifx23
T 3-x, ifx<3

When x > 3, f(x) = x - 3 and it is a polynomial, so
it is continuous.

When x < 3, f(x) = 3 - x. Again it is a polynomial,
s0 it is continuous.

Alsof(3-0)=0=£(3+0) =£(3)

=> fix) is continuous at x = 3.

=3k —h
3-(3~-h)-0

Now,

LHD = f'(3-0) =

lim f(x)—f(3)
x—3+h h
hm (3+h)-3-0
h—0 h

n

and RHD =f'(3+0)

= fis not differentiable at x = 3.Hence Proved.
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OR sin (x—a)
17. Evaluate:| —————— 4
Ifx:usintandy;a(cost+logtantlz),ﬁnd valuate jsin (x+a) 4l
dzy .
ay . sin (x—a)
Solution : Let, I=[———=
& uHon '[sin (x+a)

Solution : Gi#’en, x=asint
Differentiating w.r. t. x, we get

dx .
i acost (i)

and y= a(cost+logtan~;—)
Differentiating w.r. t. £, we get

d_y = g|-sint+
dt

= 4y _ a[—sint+c?5t/2x 12 ]
dt sint/2 2cos“t/2

L}
dt

1
a|—sint+
[ 5 25int/2cost/2]

= a(—sint+-,1—)
sint

[ sin 20 = 2 sin 6 cos 6]

1-sin?¢
a -
sint

cos®t
a.

sinf
dy _ dy / dt
dx dx/dt

t
=aC° t/a cost

sin )
[Using (i) and (ii)]

1]

...(i)

&y
dx

Differentiating w.r. t., x, we get
d

2 dt
£y - ——coseczt' —_
dx

=cott.

2
=—a Ty pad
- cosee /dt

=—cosec’t/acost [Using (i)]

= —'1 sect cosec’t. Ans.
a.

www.cbsepdf.com 21

=J.sin $x+a—a—a)dx
sin (x+a_)

sin{(x + 2)—24] Ix
sin {x +4)

=]
sin (x+4)cos2a—cos(x +4) sin2a I
sin {x+a).
[Using formula of sin (A — B)]
= f[cos2a—sin24.cot (x+4)]dx
=cos2af1.dx—sin2afcot(x +a)dx

=J

=xco§2a—si112alog | sin(x +a)|+C. Ans.
OR
5x-2
Evaluate: | ———-
I1+2x+3x2
bx -2
Solution:Let I = [————dx
1+2x+3x
d
Now, 5x-2= Ad—x(l+2x+3x2)+B
= 5x-2=A(2+6x)+B
= 5x-2 =6Ax+2A +B

On equating the coefficient of x and constant on
both sides, we get

"5 =6A=>A=5/6

and 2A+-B=—2=>2><%+B=,—2
. 5 11
= B=2—-——=——
3 3
5 11
5x-2 = —(2+6x)+|——
X 6( ) ( 3)
5x-2
I=f——
1+2x+3x2
2(2+6x)—-—
= j6( i 3 dx
= 2
1+2x+3x
_ I 2+6x
6’ 1+2x+3x*
Sl
3 1+2x+3x
§log11+2x+3;rc |—~—j dx
6 3.3 2 +Sx+s
3 3
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=g_log |1+ 2x +3x? I——lglf

5 2 1 1 -1 3
=—I 1+2x+3 - tan +
5108 |1+2x 435 | ~ g~ 2/3

5 2 11 i
=—log|1+2x+3x° | -——=tan
5108 =37
2
18. Evaluate:[-——— —dx
J (2% +4)(x% +9)

x? B y

(P +a)(x2+9) (y+4(y+9)’

Solution : Here,

where y = x*
y A B
= +
['Et(y+9)(y+4) y+4 y+9
>y=Ay+9)+By+4)
Puttingy =
-4=A(-4+9and-9=B(-9+4)

9 4
:>B—‘5—_ andA=~§

—9and -4, we get

. y _ 4.1 91
T y+4)(y+9) 5y+4 5y+9
x? 4 1 9 1
= 2 S S
x“+4)(x*+9) 5x+4 5x*+9
On integrating both sides w.r. t. x, we get
x? 4. dx

SEvE I

=41 (x)+2'1tan‘1 (5)+C
52 2) 53 3

2 tan™! (-J£]+§tan“1 (£)+ C.
5 2) 5 3

4
Evaluate: [(|x|+]{x—2|+|x-4|)dx.
0

I 2+32

Ans.

19. [4]

Solution : Let I = z(lxl+|x”2|+|x“4l)dx
=[xl +] =2 ] x~4])dx
1]
+T(|x]+|x—z|+|x—4])dx

—Hx (x 2)—(x—-4)]dx
+j'[x+(x-2) (x—4)]dx

www.cbsepdf.com 22
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2

= j(x—x+2-x+4)dx
0 4

+f(x+x—2—x+4)dx

x+6)dx+j(x+2)a‘.x

[__+6x] +[_2+2x]:

=(-2+12-0)+[8+8-(2+4)]

D‘—nN

=10+ 10 =20, Ans,
O = -2 -2 -
Ifa and b aretwo vectorssuch that| a+ & [=|a |,
- -
then prove that vector 2 a+ b is perpendicular to
vector . 4]
Solution : Given,
- o -
|a+5]| = |a|
-2 -
= la+b [P = |ap
e I e - 2
= (a+b)(a+b) = a.a
e B e B R R S - =
= a.a+a.b+b.a+b.b = 4.4
e e
= 2a.b+b.b =0
- =2 2 9o
(vb.a=a.b)
- o3 -
= (2a+b).b =0
i —
= (Qa+b) Lb.
- - —
. The vector2 q+ ¥ is perpendicular to vector b .
" Hence Proved.
Find the coordinates of the point, where the line

x—2 y+1 z-2

3 4
z — 5= 0. Also find the angle between the line
and the plane. [4]

Solution : Equation of the line is
Z— 2

intersects the planex-y +

x—2_y+1
3 4
~. Point on line is (3k+2,4k—1, 2k +2).
Ifitlieson the plane x-y+z-5=0 ..
then Bk+2)-(4k-1)+(2k+2)-5=0
= 3k+2-4k+1+2k-3=0
= k=0

=k (say) we(f)

(i)

.. Pointis (2,~1, 2)

~ (2, -1, 2) is the point on line (i), where it
intersects (ii).

If 8 is the angle between line (i) and plane (ii), then
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31+4.(-D+2.1

sin@ =
V32 +42 422 12+ (L1P + 1
S 3 4+2 1
N
= B=s ( ) Ans.
OR

Find the vector equation of the plane which
contains the line of intersection of the planes

A A A -2 A A A
:.(i+2j+3k)—4=0 and r.2i+j-k)+5=0
and which is perpendicular to the plane

7.(51+37-6%)+8=0.
Solution : Given planes are
7.(+27+30)-4 =0 )
7 Qi+j-k)+5 =0 )
The vector equation of the plane which contains
the line of intersection of the planes (i) and (ii) is
7 (+27430) -4+ A[r 2i+]-k)+5] =
o FA+20) 12+ 1)+ B-A)K]+(5A-4)=0
...(did)
Now plane (iii) is perpendicular to plane
7 (51+37-6k)+8 =0
«(iv)
L1 +205+Q2+0)3+(3-1)(=-6)=0
7
= 194-7=0=2>A="1"

19
Substituting the value of A in (iii), we get
P (1+2x1)z+(2+1)]+( —l)ﬁ
19 19
7
+{5x—-4]=0
( T )
- A A A '
= r(33i +45j +50k)=41. Ans,

A speaks truth in 60% of the cases, while B in
90% of the cases. In what percent of cases are
they likely to contradict each other in stating the
same fact ? In the cases of contradiction do you
think, the statement of B will carry more weight
as he speaks truth in more number of cases then

A? [4]
Solution : Probability of A speaking the truth is
60 _ 6
P = 100 10
www.cbsepdf.com
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= (A)=1-P(A) =

10
Probability of B speaking the truth is
) = 100 10
1
'B = —
- P(B)=1-P® =

Now A and B will contradict each other in the
following mutually exclusive cases :

(i) A speaks the truth and B does not.

(i) B speaks the truth and A does not.

By the theorem of total probability

Probability that A and B will contradict each other

=p). (8)+ P@ .(2)
61,94 2
~1010 1010 100
- They will contradict each other in 42% of the
cases.

Yes, the statement of B will carry more weight.
Ans,

SECTION —C

. A school wants to award its students for the

values of Honesty, Regularity and Hard work
with a total cash award of ¥ 6,000. Three times

" the award money for Hard work added to that

given for honesty amounts to ¥ 11,000. The
award money given for Honesty and Hard work
together is double the one given for Regularity.
Represent the abave situation algebraically
and find the award money for each value, using
matrix method. Apart from these values namély,
Honesty, Regularity and Hard work, suggest one
more value which the school must include for
awards. {6]

Solution : Let award for honesty be ¥ x
award for regularity be ¥y
and award for hardwork be ¥ z.
According to question,
= 6000
x+0y+3z = 11000

x+z = 2y=>x-2y+z=0

X+y+z

The given equations can be written in matrix form

AX = B (i)
1 1 1= 6000
1 0 3ily| = {11000
1 2 1|z 0
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24,

1 11 x 6000
HereA=|1 0 3(,X=|y|and B=|11000
1 -2 1 z 0
11
Now, IAI = 0
2 1
=1(0+6)-1(1-3)+1(-2-0)
= 6#0
- Al exists.
For adj A,
An=0+6=6, A12=—(1—3)=2,
Ap=-2-0=-2,
An=-(1+2)=-3, Apn = 1-1=0,
Ap=-(2-1)=3
Az =3-0=3, Ap = —(3-1)=-2,
Azp=0~-1=-1
"6 2 21" [6 3 3
~adjA={-3 0 3| =2 0 =2
3 =2 -1 -2 3 -
. . 6 -3 3
A”1=—ad]A=~ 2 0 -2
|Al 6
-2 3 -1
From (1), X=A"'B
[ ] ) 6 -3 3] 6000 . 3000
¥v|=3 2 0 -2|l11000|==}12000
2] P2 3 -1 o 21000
x| [ 500
= |y |=] 2000
z| | 3500

= x =500, y = 2000, z = 3500.

Apart from honesty, regularity and hard work,
the school must include an award for a student
to be well behaved. Ans,

Show that the height of the cylinder of maximum
volume, that can be inscribed in a sphere of

radius R is E Also find the maximum volume,
V3 [6]
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Solution : From the figure:

r

L3
2

h
2

A4>B

In A OAB,

2
(g) 47 =R )

h2
= 2...-—
= 7 =R 4

Let, V be Volume of the cylinder inscribed in 2
sphere

V =nrth
= Th Rz—E [using (i
- 7 | lusing @ -

. hS
= :R2 -
v=o{r-)

Differentiating w.r. t. i, we get

dv 2 3K
2 = g|R2-Z—
dh “( 1 ) (i)
Y 3
- = ——2h i
and e N(O 2 2 ) w(iv)
For maxima or minima
ﬂ =0
dh
From (iii),
RZ-%hZ, =0
= 2= g2
3
. _R
"B

For the value of h, from (iv),

) |
v o 3R BaR<0(ve)

L = —=m
dn? 23
= V is maximum. .
Also maximum value of V
R{,, 14
= TT.—— RZ‘——'—RZ)
= 43
2R 2 2 4n 3
= T.—=R*=——R
RN
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= %nRE’ cu.units Ans.
OR

Find the equation of the normal at a point on
the curve x* = 4y which passes through the point
(1,2). Also find the equation of the corresponding
tangent.
Solution : The given curve is

2 =4y (i)
Let (x1, y1) be the required point on curve
%% =4 ..(i)
Differentiating eq. (i) w.r.t. x, we get

54
vY
The points of intersection of (i) and (i) are A (2, 1)
1 ,
d d. B (_11 '—)
- Slope of tangent = m =Ey:| =3 an 4

(g 1) 2 Required area = Area of shaded region = Area
under line — area under parabola.

dy dy x
Zx—-4dx =dx 2

and slope of normal =m’ =~ =-% =?(y )z
- Eq. of normal at (x;, 1) is a

y-y1=m(x-x) _2(x+2 Iz)dx
It passes through (1, 2) -1

2
2-1 =_x_1(1 - X1)

I

T ol Rl e

= 2x-my=-2+2x
= X1y =2

Put value of y; from eq. (ii)

2

x
a3 =2
17

il

= X =8=x =2 OR
‘ x2 o2 Using integration, find the area of the region
- From (ii), y;=—=— =1 : enclosed between the two circles ¥ + y? = 4and
4 4 x-2P+y°=4.

. . 2 .
.. Point on curve is (2, 1) andm-2 =1l,m=-1 Solul;ion:The given circles are :

Eq.of normalat (2, 1)and m’=-11is Leyf=4 AD
y-1=—(x-2) and (x-2P+y* =4 (i)
=> x+y=3
Eq. of tangentat (2, )and m=1
y-1=(x-2)
= x—-y=1 Ans.
25. Using integration, find the area bounded by the
curve x? = 4y and the line x = 4y ~ 2. [6]
Selution : The equation of the given curves are :
X = dy (i)
x=4y-2 i)
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26.

They meet at A (1, V3) and B (1, —\/5)
Required Area = Area of shaded region

=2 (Area in Ist Quadrant)

= {Area under circle (2) + Area

under circle (1)}

1 2
= 2[£y2dx+{y1dx]

= 2[}J4-(x_2)2dx+fd4~x2dx]
i

0

1
, [t (x_\2
-2 {(x-—Z) 42—(x—2) +4Sin_1(x,—2)

2 2
Vi N
2
E ot +és'm“l[£)
2 2 2 .

= {—JE +4sin™! (“?1);(0+4sin“1(—1))}

+{0 +4sin™! (1)—(J§ +4sin™ %)}

I

—/3 -4sin™ G)+ 4sin(1)
+ 4sin(1)—+/3 — 4sin™? G)

n

—2/3 +8sin7!(1)-8sin™ G)

8(;—%)—2\/_=§1t~—2\/§sq.units. Ans.

Show that the differential equation 2ye™¥ dx +

{y - 2 xe™¥) dy = 0 is homogeneous, Find the

particular solution of this differential equation,

given that x = 0, when y = 1. (6]

Solution : The given differential equation is
2ye*Vdx + (y-2x /¥ dy =0

Separate the given differential equation, we get

L
dx _ 2xe’/y—yﬁ2ye 1
dy 2ye™/¥ T2

Il

o

This is a homogeneous differential equation.
Putting x=uy
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= @ _ lv+y.£g
dy dy
N do  2ve” -1
AR Frii
L
T 2P
= v+ = V- !
ydy T 2¢°
= 26% do = )
y

On integrating, we get
dy
2{e%dv = —{-%
/ y
= 2+logy=C
= 27 +logy =C
Putx=0,y=1, we get

2¢° +logl =C
= C=2
.. The required particular solution is

2¢Y +logy = 2. Ans,

. Find the vector equation of the plane passing

through three points with position vectors
A

Il}+’]\'—2k,2?—:1'+l: and ’1}+23\'+I’;. Also find the
coordinates of the point of intersection of this
plane and the line 7 = 3 1~ - k + M(2 =2 7+ R). 6]
Solution : The given points are
A(?+ }—2]’;) =(1,1,-2
BRi-j+k) =2~ 1,1)
and C(i+27+k) = (1,2, 1)
Equation of any plane passing through A is
ax-1)+b(y-1)+c(z+2)=0 we(d)
As it is to pass through B and C respectively
a-2b+3c =0
0a+b+3c=0

Solving these equations, we get

a
—6—

Ola W
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28.
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- From (i),
9(x-1}+3w-1)-(z+2)=0
9x +3y-z-14=0

. Vector equation of the plane is

=

(il

Download All Previous Year and Sample Paper from www.cbsepdf.com

and 2x+y =80 (i)
C D
x| 0|40
y 80]0

- A A A
7 (9i+3j-k) =14

4

The given line is
7 = 3o i-k+ARI-27+K)
r—3 y+1 z+1
270 o f—=——=}
2 -2 1 (say)

2\ +3,-2%—-1,A=1)

If it lies on the above plane (ii), then

9@ +3)+3(2A~-1)-(A—-1)-14=0"

= 11IA+11=0=>A=-1

.
S
¢

.. Their point of intersection is

T
fk‘ja]

-2+3,2-1,-1-1)=(1,1,-2). Ans.

T
107

A cooperative society of farmers has 50 hectares

of land to grow two crops A and B. The profits

Hes

from crops A and B per hectare are estimated as
¥ 10,500 and T 9,000 respectively. To control
weeds, a liquid herbicide has to be used for
crops A and B at the rate of 20 litre and 10 litre
per hectare, respectively. Further not more
than 800 litres of herbicide should be used in

-order to protect fish and wildlife using a pond

which collects drainage from this land. Keeping
in mind that the protection of fish and other
wildlife is more important than earning profit,
how much land should be allocated to each crop
so as to maximize the total profit ? Form an LPP
from the above and solve it graphically. Do
you agree with the message that the protection
of wildlife is utmost necessary to preserve the
balance in environment ? I6]

Solution : Let x hectare and y hectare be allotted to
grow crops A and B respectively. Then the L.P.P.
is maximize :

Z = 10,500 x + 9,000 y subject to consiraints,

x+y <50
20% + 10y < 800
= 2x +y <80 29,
and x20,y20

First we draw the line AB and CD whose equations
are

X+ ylé'SO (@)
A- B
x| 0|50
y |50 0

27

.. The feasible region is ODPAQO which is shaded
in the figure,
P is the point of intersection of the lines
x+y =50

2x + y= 80
Solving these equations, we get point P (30, 20).
The vertices of the feasible region are (0, 0),
D (40, 0), P (30, 20) and A (0, 50).The value of
objective function Z = 10,500 x + 9,000 y at these
vertices are as follows :

Corner Points | Z = 10,500x+9,000y
AtO(0,0) |Z=0

AtD(40,0) |Z=4,20,000
AtP(30,20) |Z=4,95,000 maximum
AtA(0,50) | Z=4,50,000

- The maximum profit is 4,95,000 at point
P (30, 20). Yes, [ agree with the message in the
question. . Ans.

Assume that the chances of a patient having a
heart attack is 40%. Assuming that a meditation
and yoga course reduces the risk of heart
attack by 30% and prescription of certain drug
reduces its chance by 25%. At a time a patient
can choose any one of the two options with
equal possibilities. It is given that after going
through one of the two options, the patient
selected at random suffers-a heart attack. Find
the probability that the patient followed a course
of meditation and yoga. Interpret the result and
state which of the above stated methods is more
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beneficial for the patient, [6]

Solution : Let E; be taking a course of meditation
and yoga and E; be taking a course of drugs.

A be the patient gets a heart attack.

Here P(E) = 2;P(Ey) =1
70 4-0
P(A/ED = 16600
75 40
P(A/Eg) = 100 100
By Bayes’ theorem,

P(E;)-P(A/E +P(E, )P(A/E;)

Download All Previous Year and Sample Paper from www.cbhsepdf.com

1,70 4
27100 100 _14

27100 100 "2 100 100
Now, P(E>/A)

X

P (E;)P(A/E,) _
P(E)P(A/E)+P(E,)P(A/E,)

1,754
2100100 _15
1.75_40 1_70_40 29

2 100 100 2 100 100

Since, P(E1/A) < P(Ez/ A) the course of yoga and
meditation is more beneficial for a person having

chances of heart attack. Ans.

o0

Mathematics 2013 (Delhi) SET 11
Time allowed : 3 hours Maximum marks : 100

Note : Except for the following questions,
all the remaining questions have been
asked in previous set.

. SECTION — A
3. Find the value of b if

a-b 2a+c a -1 5
2a-b 3c+d| | 0 13

Solution : Given,[ a-b 2a+ C] = [_1 5]

(1]

2a-bt 3c+d 0 13

Comparing the corresponding, we get
 acb=-1 i)

and 2-b=0=a=" (i)
From (i) and (i), 2
b -b

——bh =—l=—=-1=b=2.
2 2

9. Write the degree of the differential equation

dy dy
(dx] +3xdxz =0.

Ans,

(11

Solution : The degree of the differential equation

2,
(dy] +3xd—y—0151 Ans.
ax”

dx

www.chsepdf.com 28

SECTION —B

16. P speaks truth in 70% of the cases and Q in 80%
of the cases. In what percent of cases are they
likely to agree in stating the same fact ?

Do you think, when they agree, means both are
speaking truth ? [4]

Solution : Probabi]ity of P speaking the truth is

70 3
®) =100~ 10 P(P)=1- iﬁ “10
Probablhty of Q speaking the truth is
8 8 _2
PQ) = ﬁ =75 P(Q)=1- E 10

Now P and Q are likely to agree with each other
in the following mutually exclusive cases.

(i) Both speak the truth

(i) Both do not speak the truth

By the theorem of total probability,

- Probability that both P and Q agree

=P(PQor P Q)

—P (P) PQ) + P(F)P(Q)
78,32 _56+6_62
=010 1010 100 100

Hence, they are likely to agree in 62% of the cases.
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No, not necessarily when they agree there may
be case in which they both does not speak truth.

Ans.
= A A A 2 A A -

18. Ifa= t'+j+k and b = j—k, find a vector ¢, such
thatuxc_b anda.c=3. [4]
Solution : leen, a= ;+ ;+£ and Z = ;—I:

; ::) =3 (Given)
(’z'\+ ?+£).(x1 i+xy j+ X3 ]2) =3
= x1+x2+x3=3 ..
and axc = 3
’i\ ? i A A
1 1 1|=j-k
X3 X X3

(%3 —xy) i~ (%3 — ) j+ (23 — 31 )k =j-k

= -x=0 w(id)
X1—X3 = 1 .(111)
X1—-Xy=1 «(iv)

Solving the equations (i) to (iv), we get

5
X = 51372 =X3 =§'
- 5A 2A 2A
= —i+= ]+ -k
3
—>
e = —(5i+2j+2k).

19. Evaluate: j[|x 1]+|x-2f+]x—3|]dx (4]

Solution : LetI—j[|x —1|+|x—2{+]x—3|1dx
?[Ix 1|+ x—2{+jx-3|]dx
ilx—1|+|x-2l+|x—3[]dx
?Ix —1-(x—2)~(x—3)]dx

+j[(x—1)+(x—2)—(x-3)]dx

- It
1

—x+4)dx+]'(x)dx
2] ]
z2 - 2

www.chsepdf.com

Download All Previous Year and Sample Paper from www.cbsepdf.com

20.

28,

29

ApE

7 5
=6-——+—=6-1=5, .
215 Ans

¥ +1

Evaluate : Jm

[4]
22 +1

Solution:Let [= ———>
otuttort (% + 4)(x* +25)

Putting 2% = y,
_ y+1
(y+4)y +25)
A B
= —+
y+4 y+25

= y+1=A(y+25)+B(y+4)
Putting y = - 25, we get

-24 =B(—25+4)=:>B=-7-
and putting y =

-3 =A(-4+25)=>A=—C

o y+l __1( 1 )+§{ 1 )
C w+4y+25) 7\yt+4) T\y+25

x*+1 __1( 1 )+§( 1 )
P R+ (2 +25) T\2+4) T\F+25

On integrating both sides w.r.t. X, we get

-4, we get

Iﬁ_"'z_L_ f J
2 +4)(x2+25) 7 x +22 x +52
B O (i}, 81, 1 (i}, C
72 2, 75 5
: dx 1 i )
U: ——=—tan +C
( SlngJ‘::2+r,12 a
1 alx 8 (X
e Lan? X+ St E e c .
12" (z}“ssm (5)+ Ans
SECTION —C

Show that the differential equation
x%gin (%)+ x—ysin (%): 0 is homogeneous.
Find the particular solution of this differential

T
equation given that x =1 when¥ =" [6]
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Solution : The given differential equation is

Y gin(¥ )+ x—ysin[¥ )=
xdxsm(x)ﬂr ysm(x)—o

- xgm(g)wsm(z)_x
ymﬂ(z)—x ysrn.g....
= d_.‘/= x _x
dx

Download All Previous Year and Sample Paper from www.cbhsepdf.com

29,

)

which is clearly a homogeneous differentiable

equation.
Putting =Z-=v = Yy =0vx
= Y opex®
dx dx
.. Eq. (i) becomes
v+x@— 'asinv—l_p_ 1
dx sinp  sinv
= do__ 1
dx sino
= sinodo = sl
x
On integrating, we get
= jsinodo = —I%dx
= —cos57 = ~logx+C

logx—cos| L | =
= ogx cos(x)

C
T
Givenatx=1and y= 2
C

=> logl—cos(£)=
\2
C

I
(=]

Mathematics 2013 (Delhi)

..(i)

.. The particular solution of the given differential
equation is

log x —cos (%J =0 Ans,
Find the vector equation of the plane determined
by the points A (3,-1,2),B (5,2,4)and C (-1,~1,6).

Also find the distance of point P (6, 5, 9) from this
plane. [6]

Solution : The given points are
A (31 - 11 2); B (51 2r 4); C ("’ 11 - 1: 6)

Equation of any plane passes through A (3,- 1, 2)
is

ax-3)+by+1)+c(z-2)=0 (D)
Points B and C lie on it.
y 20+3b+2c=90
—4a+0b+4c=90
Solving these equations, we get
a b
12-0  -8-8 0+12
a_ b _¢
= 37 -4 3

~ Equation of the required plane is

3(x-3)-4(y+1)+3(z-2)=0

= 3x-4y+3z-19=0 wu(if)

In vector form, it becomes
7.(3i-47+39)-19=0

Now distance of P (6, 5, 9} from (ji),

3x6-4x5+3x9-19)

d=

V32 +(4) 32 |
_18-20+27-19|_ 6 Ans
ST T A

SET III

Time allowed : 3 hours

previous sets.

Note : Except for the following questions, all the
remaining questions have been asked in

SECTION— A

2, Write, unit vector in the direction of the sum of

vectorsZ: z?—}+ ZI’; and B=—?+3‘+31@. [1]

. - AA A AA A
Solution: g =2/—j+2k, b=—i+j+3k

www.chsepdf.com

30

Maximum marks : 100
- = A A AA A
S at+b=Q2-1)i+(-1+1}j+(2+3)k=i+5k

- -
|a+b|=12 52 - f2g

Therefore, the required unit vector is

a+b °+5k
= _)=;J2_6' Ans,
|a+b|
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4. Write the degree of the differential equation

3 . 4
x[f—j) +y(%) +x° =0 [

Solution : The given differential equation is

2y (ayY
x(?d?) +y(~§;) +x3=0

The highest order derivative present in the given
dZ
differential equation is Fy The power raised to
2
Iy is three.
dx2
So, the degree of the given differential equation
is 3. Ans.

SECTION —B

11. A speaks truth in 75% of the cases, while B in
90% of the cases. In what percent of cases are
they likely to contradict each other in stating the
same fact ? Do you think that statement of B is
true ? i4]
Solution : Let, the probability that A and B speak
truth be P(A) and P(B) respectively.

75 3 9 9
Therefore, P(A) = 002 and P(B) =100 " 10

They can agree in stating the fact when both are
speaking the truth or when both are not speaking
the truth.

Case 1: When A is not speaking the truth and B
is speaking the truth.
Required probability
= (1-P(A)) x P(B) = (14 3)x1= 1,22

4) 10 4 10 40
Case 2: When A is speaking the truth and B is not
speaking the truth.
Required probability
9 ) 3.1_3

“ ==

=1>(A)><(1—P(13))=%><[1 4710 40

Therefore, the percent of cases in which they are
likely to agree in stating the same fact is equal to

(~9—+l)x 100 = 30%. Ans.
40 40
13. Using vectors, find the area of the triangle

ABC with vertices A (1,2, 3),B(2,-1,4 and
C4,5-1. [41
Solution : The vertices of A ABC are A (1, 2, 3),
B(2,-1,4)and C (4 5-1).
. AB = Position vector of B—Position vector of A

www.chsepdf.com 31
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= @i jrak)-(+2]+3k)
= i-3]+k
AC = Position vector of C — Position
vector of A
_ @i+53-k)-(+2j+3K)
33+37-4k

il

Now,
ABXAC = (1-3}+R)x(3i+3]—4k)
’1} ? a A A A
1 -3 1(=i(12-3)_j(-4-3)+k(3+9)
3 3 —4

A A A
= 9i{+7j+12k

. |ABxAC| = (97 +@P+(12) =274

AreaofﬂleAABC=%|KBxKC|

= % 274 sq. units. Ans,

14. Evaluate:?[|x_.z;+|x_3i+|x_5|]dx‘ [4]
2
Solution:Let, f(x) = |x-2| + | x-3| + [x-5|
5 3 5
I=£f(x)dx=£f(x)dx+£f(x)dx

3
=]= j(x-2+3—x+5—x)dx+
2 .

5
j(x=2+x-3+5-x)dx
3

3 5
=>I= ?(6—x)dx+?x dx=[6x—§—2—] +[£:|
2 3

2, L2k
9 25 9] 23
_l18=Z-12+2|+|=-2 === .
[8 2 2+ ]+[2 2] 2 Ans
2x* +1
15. Evaluate: | —————— 4]
Ixz(x"+4)
| 222 +1 2%% +8—7
jon : = [————dx=—F—5
Solution ! J‘;vzz(:c2+4) J‘xz(x2+4)
2(x? +4)-7
_ A,
(x”+4)
[Multiplying & dividing by 4 and then adding
and subtracting 2 mz*fdlntegral]
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1
x*(x? +4)
(x*> +4)-x2
x*(x% +4)
71
4” (x% +4)

= j%dx—ﬂ
X

2 -7

J—dx 4J

dx

X
2. 7.1
= j?dx—zj?dx+

1. 7.1
I_2'1’.”_](::%4)

1

4 x 4

1( 1) 7 1 _l(x)

== FixZtan| =

4\ xJ 4 2 2
1

7 afXx
= ——t—f — .
=3 an (2)+C

dx

-
i}

Ans.

SECTION—C

25. Find the coordinates of the point where the line

through (3,-4,-5) and (2,-3, 1) crosses the plane,
passing through the points (2, 2, 1), (3, 0, 1) and
4,-1, 0. [6]
Solution : The equation of the straight line passing
through the point (3, -4, - 5) and (2, -3, 1) is

x=3 _ y—(4) _z—(5)

2-3 ~ 3-(4) 1-(-H)
x-3 _y+4 z+5 .
= 351 "8 =2 (say) (i)

The coordinates of any point on line (i) is
(-A+3,1-4,6A-5).

We know that, the equation of the plane passing
through three points

(xll Y1, zl)l (IZI Yo, ZZ)’, (13, Y3 Z3) is
Y-y z-z
Ya—¥1 Z-—2|=0
Ys—¥ Zz3—z

x—-x
Xy — X
x3—-x1

So, the equation of the plane passing through the
points (2,2,1),(3,0,1) and (4, -1, 0) is

x-2 y-2 z-1
1 -2 0|=0
2 -3 4

= (x-2)(2—0)~(y—2)(—1—0)+(z—1)(—3+4)=0
= Zx-44y-2+2-1=0
= 2x+y+z-7=0 (i)
Ifthepoint(—k+3,)\.—4,6)L-5)liesontheplane
(ii), then

2-A+3)+(A—4) +(6A-5)-7 =0

32

26.
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= 5L-10 =0
= A =2
Putting A =2in (- A + 3, A - 4, 6\ - 5), we have
(-2+3,2-4,6x2-5)=(1,-2,7)

Thus, the coordinates of the point where the line
(i) crosses the plane (i) is (1, - 2, 7). Ans,
Show that the differential equation (xe¥* + y
dx = xdy is homogeneous. Find the particular
solution of this differential equation, given that
x=1wheny=1. [6]

Solution : The given differential equation is
¥
(xe* +y)dx =xdy
%
d_y = .w = f ( x, y)

= T . (1)
Replacing x by Ax and y by Ay in (i), we have
FAx, Ay) = Qx)e™™ +3y

Ax
y

y :
= A_O fe_ﬂ = A,Of(x’y)
x
Therefore, the given differential equation is
homogeneous whose degree is 0.

&y _xe’+y
dx
Puty = vz so that o2 = v + x o
ut y = vx so atdx-'a+xdx,weget

do
v+xr— =&+
dx.

= x%:e”:e‘”dv:%
Integrating both sides
[e%do =&
x
= -e’=log|x| +¢
= -e‘y/"=loglx|+c

Itis given thatatx=1,y =1

1
- _1= = —
et =logl+c=c z

. Particular solution is

1
/
- =log |x|-2

= _1=10g(1—10g[x])
x e
= log 1-elog|x]|
e
=log (1-elog|x|)-loge
= y=x-xlog(l-elog |x|). Ans.
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Mathematics 2014 (Outside Delhi) SET 1

Time allowed : 3 hours Maximum marks : 100
SECTION — A x-y z] [-1 4 |

1. IfR=[(x,y):x + 2y =8lis arelation on N, write 4. If [Zx-y w] =[ 0 5]’ find the value of

the range of R. (1l
Solution : The given relation on N is
R={(x,y):x+2y=8]

X+y. [1]
Solution : Given,

Since bothx, y € N ' x-y z] ) -1 4

. x can take values 2, 4, 6 for other values of 2x-y w 0 5
ye N. Comparing the corresponding elements, we get
For x=2, 2+2y=8 x-y=-l,z=4
= y=3 2%-y=0,w=5
For x=4, 4+2y=8 Solving these equations, we get
= y=2 x=1y=2
For x=6, 6+2y=28 x+y=14+2=3. .Ans,
= y=1 _— 7 a1

R= {(2; 3)1 (41 2)1 (6I 1)] : —-2 4
The range of R = Setofsecond element’s Solution : Given,
= {1, 2,3}, Ans. 3x 7’ ’8 Z‘

2. Iftan‘1x+tan'1y=£,xy<1, then write the 2 4 |6
yalue.ofx+:y+xy. ' [1] = Jxx4-(-Dx7=8x4-6x7
Solution : Given, - 12¢+14 = 3242

tan! x + tanly = % = 12r=-10-14=-24
. x= -2, Ans,
= 'tanulﬂ . x
1-xy 4 6. If f(x) = [tsintdt, then write the value of
0
x+y T y
= = tan— (x). 1
1o xy an f ) (1]
y Solution : Given, f(x) = [tsintdt,
_ ‘ 0
= 1-xy 1 Integrating by parts, we get
X X
= x+y=1-xy [tsintds = t(—ct)];—j'l.(—cost}dt
. _ : 0 0
rry+ay =1 Ans. fx)=[-tcost+sin ¢

3. If A is a square matrix such that A% = A, then =-xcosx+sinx
write the value of 7A - (I + A)®, where Iisan - fx)=-xcosx+sinx
identity matrix. - [l Differentiating w.r.t. x, we get
Solution : f'(x}y=-{lcosx—~xsinx] +cosx
7A~(I+A)=7A -+ A® + 312A + 31AY =-cosx+xsinx+cosx

(v @+bP =+ 1%+ 34% + 3a1?) =xsinx Ans.
=7A - [+ A%A +3IA + 31A?) -‘
[ I"=1VneN] 7. Evaluate: I 12+ dx, 11
=7A -1+ A?+3A +3]A) }1 L2
. . _ x
[+ A2=A,1A=A] Solution : Let I‘"_f 2x2+1
Putting 1t
=7A~(I+A+3A+3A) = 2xdy = df
=7A-1-7A=-1, Ans. - o xdx = %dt
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Also, x=2=>t=5 Solution : The Cartesian equations of a line are
and x=4=1t=17 3-x y+4 22-6 i)
= S =—— .
117 4t .7 4
=2 I ”=— 1}:’7 54 z—3
> TP =T - e
= —[logl7-lo 5] -
[1 8 17 8 = x=3-5,
= —103(5) Ans. y=-4+74,
8. Find the value of ‘p' for which the vectors z=3 ': 24 .
- . .
31 +2]+9kand1-2p] +3karepara11e1 Now, a =3i-4j+3k
[11 - LRy
N and - b = -5i+7j+2k.
n :
Solution : Let 72 =37+2] +9k .0) :. The vector equation of the line (i) is
A
and D= -2 43k () 7= d4Ab
. - - . N
Since 4 and b afePafau:llr =7 =(3?—4?+3£)+x(—5?+71‘+22).Ans.
L T L §
G B o SECTION —B
= —i— = —2—5=% 11, Ifthefunction f:R—)Rbegivenbyf(x):xz-!-Zand
3 2 g:R—)Rbegivenby g(x)=—x-f—1,x¢1, find
= 1 TZE fog and gof and hence find fog (2) and
- 3= L g0f-3). [4]
:,'01 Solution : Given, f:R—R
= P=3 Ans. such that, Flx)=22+2 )
A A .
9. Find 7 (bxc),lf" 21+]+3k,b i and g:R-R
: X .
+2j+k and ¢ =31+]+2k. 1 such that, glx) = mr"ﬂ (i)
Solution : Given, Now, fog:R—>R
- Ao n ‘ X
a =2:+]:I\-3k such that, (fog)(x):f(g(x))=f T-1
T =—te2j+k x ¥
b=-i+2] = (—*—) +2 (x21)
- A A x-1
¢ =3i+]+2k ’
2
PG fo9) @ = () +2=6
(bxc)=-1 2 1 Also, gof:R>R
312
Suchthat, (gof (x) = g(f(x))
A s “ . X242
= 1@-1-7 2-3)+ k(-1-6) s e
A i " +2-1
=3i+5] -7k B x%+2
)
L2 (Bx) = @145 +30).081+5] ~7K) x4
= 2x3+1x5+3x(=7) (gof)(—3)=((;'z—))2—+—%=%-
-3)“ +
= 6+5-21=-10. Ans, 12, Prove that :
10. If the Cartesian equations of a line are
3—x=y+l’l=:"“‘:“6,w*ritetl'levec:torequation tan-t|YAFX-V1-¥ 1-x) _©® 1 1 x,inSL
5 7 -4 1+x+ 1 -X 4 2 i JE (4]
for the line. - "
www.cbsepdf.com 2
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Solution: L.H.S.

1+x+

Putting

X = cos 0, we get

= tan™*

= tan™

\/icosg—\/fsine

[ V1+c0s6—1—cos D
| V1+cos8 ++/1—cos0 |’

( cos0 =2cos? qu1 =1-2sin? ﬂ)
2 2

chosg(l—tang)

= tan~! 5 :
2 —|1+tan—
_fcosz( + 2)
. FtanE—tang
= tan |4 —2
1+tan—tan—
i 405
I T 0 1
= tan™! tan(———) =X 29
|4 2)]72 2
n 1 -1
= Z—Ecos x =RH.S. Hence Proved.
OR
Iftan"l (x_z_)+tan"'l (12)=E ﬁndthe
1-4 x+4 !
value of x.
Solution : Given,
m_l(x-—2)+tan_1 (x+2) - E
x-4 x+4 4
x-2 x+2
“1f x-4 x+4 | _
= 1__x—2 x+2| 4
x—-4 x+4
wtanlx+tan y = tan Y.
1-xy
- (x- 2)(x+4)+(x+2)(x -4) =tan£
(? - ~16)- —(x%-4) 4
o x? +2x— a:;z —2x-8 _
= 222 -16 =-12

www.cbsepdf.com
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_1[J1+_x Ji_;c](\/_s 51)

5 2 (USIS?—T:)
\/icosE+\/EsinE 4

)

= 22 =4
= 2=2
. x =% +2. Ans.

13. Using properties of determinants, prove that:

x+y x x
5x+4y 4x 2x| =
10x+8y 8x 3x
Solution : Taking L.H.S.

x+y x x
S5x+4y 4x 2x
10x+8y 8x 3x

Applying R3 - R3 - 2R,, we get
x+y x x

2[4

Let A=

A= Bx+dy 4x 2«
0 0 -~x
Taking x common from C; and Cs, we get
x+y 1 1
=2 |5x+4y 4 2
0 0 -1
Expanding along R3, we get
_ 20 4| XY 1
= * 1)’5x+4y 4‘

I

- 2% [4(x + ) - (5x +4y)]
~ 2% (4x + 4y — 5x — 4y)
-2 ==R H.S.
Hence Proved.

1]

li

Find the value of i;iiatte = gifx?uee (sin @ —

cos 0) and y = ae® (sin 6 + cos 0). [4]
Solution : Given,
x=a¢® (sin 8 ~ cos 0)

Differentiating w. r. . 8, we get

(i)

) =a[e® (sin 6 —cos 0) +¢% (cos 8 +sin 0)]

=22¢% sin 0

and  y=ae® (sin 6 +cos )

(D)
Differentiating w.r.t. 8, we get

%g_ =ale? (sin 6 +cos 6) + &° (cos § —sin 9)]
= 22¢% cos 0
dy
dy _EE i 24¢% cos ®
de  dx 24,8 sin @
de
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15.

16.

d_y =cotH
dx

I
At 6= i cot4
If y = Pe®™ + Qe™, Show that
2
sz—y—(a+b)%+aby=0. [4]

Solution : Given,

=1. Ans.

y = Pe™ + Qe (D)
Differentiating w. r. t. x, we get

dy .
i P.e® a+ Qb ...(ii)

Again differentiating, we get

2
d_g = aPe™ 2+ bQe™ b

x
= #2Pe™ + Qe
. dzy dy
s~ LH S = -d?_(a.[.b)gx__Faby

=2 P+ Qe —(a+b) (aPe” +b
Q &%) + ab (P + Q &) ..(iii)
Using (i), (ii) and (iii),
=e®[#P-(a+baP+abP]
+e* [PQ-@+b) bQ+ab Q]
=e®.0+ .0
=0=R.H.S. Hence Proved.

Find the value (s) of x for which y = [x(x - 2
is an increasing function. [4]

Solution : Given _
y = [xax-2P
= y=x*(x-2)
= flx) (Let)
Differentiating w.r.t. x, we get

d
fo= 2t

= 2x(x - 2% + 222 (x - 2)
= 2x(x-2) (x -2 +x1)
= 4x(x—1) (x - 2).

For y to be an increasing function, 9.0

= (x-1)(x-2)>0 dx
= x=0,12
., - R S ) - R + -
o 0 1 2 w
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T | 5RO/ () | Natureof
Interval f'(x)=4x(x-1) | function
Value
(x-2) fx)=y
0) |x=-1 e —<o | S
(= 0) [ x=1 |OEE=-<0| g0
0,1 =05 1> | ey
0,1) =05 |(HE)E)=+> increasing
1,2 -15 —_ <o | Sty
A2 |x=15|EE=-<0 | Lo
Strictly
(2/20) =3 |(HHH=+>0]. )
increasing

.. yis an increasing function in [0, 1} U [2, ©) Ans.

OR

Find the equations of the tangent and normea:

to the curve v =1 atthe point (Jfa,b).

& B

Solution : The given curve is

2 2
gL
a“ b
Differentiating w.r. t. x, we get
2 2y dy g
a2 b2 dx
: x
= 2
N &y _ 2 Y x
dx ¥ Ay
2
AtP(V2a,b)
Slope of the tangent,
¥ J2a b
= —.——=2.—
™ 2 b J_a
and slope of the normal,
a
1y = -—in
.. Equation of the tangent at P is
y-b= Ji%(r—ﬁa)
= y= ﬁ%x—2b+b
b
= y=2-x-b

= J2bx—ay—ab =0
Also equation of the normal at P is

-a
y’—b = —zg(x—'\/iﬂ)

%
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— ﬂ+b+a_2.
- I TAR
= V2by-20' = _pxs 242
= ax+V2by~2@2+62) =0 Ans,
n .
17. Evaluate: j}xsi;:dx (4]
01+cos” x
Solution:Let, I = ]F4:cs_mzxdx -..{i)
01+cos“x
Hj — 3 —
- I = 4(n x)zm(n x)dx
0 l+cos“(m—1x)
a a
‘-'If(x)dx=ff(ﬂ—x)dx]
0 0
Tl:4 —_ 3
I = ﬂ)iﬂ‘vdx ..
0 1+cos“x
Adding (i) and (ii), we get
T o
2= anj T gy
ol+cos“x
—
= I= 2n[——" dx
01+cos” x
Putting, cosx=t
= sinxdx = —dt
Also, x=0=2t=1
and x=nf=-1
...1 _
I= 211:_[ dtz
11+¢
1 gy
= 2x
_I]tz+1
[ 2 fyde=— 2 £(z) ]
1
-1
= t
21t[tan ]_1
= 2nftan” (1)-tan™! (-1)]
- Zn[E_(_E)]
4 4
= 2n[24_n]=1[2 AIIS.
OR
x+2

Evaluate: | ————dx.
s)xz +5x+6

d
Solution:let, x+2-= AE(x2+5x+6)+B
= ¥+2=A2x+5)+B ..()
= x+2=2Ax+5A+B

www.cbsepdf.com
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On equating the coefficients of x and constant

term on both sides, we get
2A =1
1
= A= 2
and 5A+B=2
= E+B =2
2 5 1
~. Equation (i) becomes,

1
x+2= %(2x+5)—§

1 1
—(2x+5)-=
j__x_+2_dx =2 24,
2 +5x+6 x2+51+6
1 2x+5 1 dx
= —-I—-—dx_ _'[—__
2°Jx2 45546 2 Jx2+5x+6

Putting, x? + 5x + 6 = ¢
= (2x + 5) dx = dt

2 dx

1 1
fe2at~2 I\/(Hg)z_e)z

2

|

- IL=log x+x? g
| Vx? 4P
V&2 +5x+6 —%log (x+g)+\/x2 +5x+6

+C

Find the particular solution of the differential
d
equation Ey =1+x+y+xy, giventhaty =0
whenx=1. ' [4]
Solution : The given differential equation is
A j—z =1+x+y+2y
dy
-~ =(1 1
= T Q+x)+QQ+xy
=(1+x)(1+y)
- Y - 1 exx
1+y
Integrating both sides, we get
dy
— — i1
j1+y JA+x)dx+C
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19.

2
= log (1 +y) = x+%+c

Putting,
when x =1, we get

y=0

log1 = 1+%+C

= =§+C
2
-3

= C= >

. The particular solution of the given differential
equation is

? 3
log(Q+y) = x+——3 Ans,

2 2
Solve the differential equation (1+ x%) -Z—z +y
=, [4]
Solution : The given differential equation is
1+ xz)%+ y = gl lx (i)
Rewriting the given differential equation, we get
-1
d_y . 1 y ebm X
dx 1422 1+2%
which is a linear differential equation of the form
dy
Zipy =
1 TV Q )
Here, P=
o 1+x°
etan_1 x
and =
Q=12
dx

Pir = [——=—=tan* x
J I1+x2

-1
Now, -I.1-7.=e‘[de=e"*‘n x

Hence the solution is

y(LE)=[Q.(LF)dx+C

-1
e x

-1
nlz | P P

y.e 2

1+x
(tan”1 )zdx
= j_e_;__
‘ 1+ x>
Putting, tan”x=¢
1
1+x2

+C

dx =dt

www.cbsepdf.com
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tan~x = l e?.ﬁn“1 x

2

ye +C.
| 1

- -1
y= %em ¥4 Ce ™ ¥ Ans,

20. Show that the four points A, B, C and D

' AR A2
with position vectors 4i+5j+k, -k

A A A AA A
3{+97+4k and 4(-i + j +k) respectivelyare
coplanar, (4]
Solution : Given the position vectors are
A A A A _A )} l\. A
A@i+5j+k); B(=j—k);C(3i +9j+4k);
AN A
andD[4(—i+j+k)].
These points will be coplanar if
- o -
AB,AC,AD}=0
— A A A AA
Now, AB=(—j—k)—(4i+5j+k)
A A A
=—4i-6j-2k
- A A A A A A
Ac=(3i+9j+4k)—(4i+5j+k)
A A A
=—i+4j+3k
- A ACA A A A
AD=(-4i+4j+4k)—(4i+5j+k)
AA A
=—-8i-j+3k.
-4 -6 -2
- = =
[AB, AC, AD} =i-1 4 3
-8 -1 3
=-4(12+ 3)+6(-3 + 24)
| ~2(1 + 32)
= —60+126 - 66
=-126+126=0

- The giveh points A, B, C and D are coplanar.
Hence Proved
OR '

A A A

-
The scalar product of the vector g = i+j+k
with a unit vector along the sum of vectors

- A A A - A A A
b=2i+4j-5k and c=Ai+27+3k is
equal to one. Find the value of A and hence find
the unit vector along Z+:-)

— I} l} A
Solution : Given, a =i +j +k;

A A A
- 2i+4j-5k

al <
I}

li

A A A
and AMi+2j+3k
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21.

A A A
= B+ = (24M)i+6]-2k
: > o
The unit vector along 7 + ¢ is
> _ b+c
P = b+

@+M)i+67-2%

o
= =
J{z + 1)2 +62 + (—2)2

@+A)1+67-2k
= T ..(})

= /T

- -

Given, a.p =1
. (4 j+R)I(2+ ) T+6 7 2R] 1
VAZ +4h+ 44
(2+A)+6-2

= A0
VAZ +4)+ 44
= VAZ44A+44 =X +6

Squaring on both sides, we get
M +4h+44 = A%+ 125 + 36

= 8\= 8
= A= 1 (i)
and the required unit vector is
2 @+1)7+67-2k
Vita+44
[Using (i) and (i)]

It

%(3’1‘\+6?—2£). Ans.
A line passes through (2, -1, 3) and is
— A A A
perpendicular to the lines r=(i+7—k) +
A AA - AA A
+M2i-2j+k) and r=(2i-7-3k) +u
PR
(i +2j +2k)., Obtain its equation in vector and
Cartesian form, [4]
Solution : The given lines are

4 A A A A A A
F=({+j-k)+M2i-2j+k) ..(4)
- A A Fal A A A
ro=(Q2i-7-3k)+u(i+2] +2k)..(i)

Equation of any line passes through (2, ~1, 3)
with direction cosines I, m, n is

> ALA A ALA LA
ro= 2i-j+3k)y+A(i+mj+nk)..(i)

Now line (i) and (ii) are perpendicular to (i),
we get

www.cbsepdf.com
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2A-2m+n=0 ...(iv)
I+2m+2n=0 (V)
Solving equations (iv) and (v), we get
I _ m on
-4-2 " 1-4 4+2
I _m_n
g 21 2
. From (iii), the required line in vector form is
- A A A A A A
r=Q2i-j+3k)+A(2i+j-2k)
Also cartesian Equation is

x-2 y+1 z-3
2 1 -2

. An experiment succeeds thrice as often as it

fails. Find the probability that in the next five
trials, there will be at least 3 successes.  [4]

Solution : Let, p = Probability of success

3 3
T 3+1 4
g = Probability of failure
-1-3_1
4 4
Here, n=>5

~. Probability of at least 3 successes
’ =P(X = 3)
=P(X=3)+P(X=4) + P(X=5)
=Cop’f + *Cap'q" +°Copy”

3 2 4 5 0
-0(3] () =) GG) G)
4)\4 4} a)\a) \4
270 +405 +243
45
918 _ 459
1024 512°
SECTION — C

. Two schools A and B want to award their

selected students on the values of sincerity,

truthfulness and helpfulness. The school
A wants to award X x each, ¥ y each and ¥ z
each for the three respective values to 3, 2
and 1 students respectively with a total award
money of ¥ 1,600. School B wants to spend
T 2,300 to award its 4, 1 and 3 students on the
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respective values (by giving the same award 2 1 5]
money to the three values as before). If the 1 1 2 -5
total amount of award for one prize on each =75 a

value is ¥ 900, using matrices, find the award 3 -1 -5

money for each value. Apart from these three
values, suggest one more value which should
be considered for award. (6]

From (i), X=A"1B

Solution : Given the awards for sincerity, o 1 2 —1 5 || 1,600
truthfulness and helpfulness are ¥ x, T y and y|=-3| 2 -5]1 2,300
¥ z respectively. 2 |3 -1 5] 900
- 3x+2y+z=1600 . 1,000
4x+y+32 = 2,300 =—§' -1,500
x+y+2 =900 '1—2,000
The given equation can be written in matrix x 200
form, = |¥|=|300
AX =B (D) . 400
3 2 1)« 1,600
= x= %200,
i 1 ‘Z’ Y| =230 y= 300
zl | 900 and  z=%400
'3 2 1 X Apart from the three values, sincerity, truthful-
ness and helpfulness, another value for award
Here, A=|4 1 3 X=|y should be discipline. Ans,
1t z 24. Show that the altitude of the right circular cone
"1.600 of maximum volume that can be described in
B = | 2,300 a sphere of radius r is %[ . Also show: that the
| 900 maximum volume of the cone is 8 of the
3 9 1 volume of the sphere. 27 6]
. Solution : From the figure OA = OC = (Radjus
Now, Al =4 13 of the sphere)
From right angled A OBC,
=3(1-3)-2(4-3)+1(4-1) BC = 7sin6,
=-6-2+3 OB = rcos §
=50
= Al exists.
For adj A,
Ap=(1-3)=-2,Ap=-(4-3)=-1 Ap=
@4-1)=3
An=—@2-1)=-1,An=(3-1)=2,An=-(3-2)
=-1
Ag=(6-1)=5An=-(9-4)=-5An=(3-8)
-2 -1 3 T [2 -1 5 V = Volume of the inscribed cone
adjA=|-1 2 -1| =|-1 2 -5 1 a1 )
5 .5 5 3 _1 -5 = E‘n:R H=_§7t(BC) AB
1 1 2.2 .
Al= ——.adjA = —nr°sin” O(r +7cos6) ()
|A] -8
www.cbsepdf.com 8
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[-. AB=AO +OB]

= V= §r3(sin2 0+sin? 8 cos6)

Differentiating w.r.t. 0, we get

3
% = 53— [2 5in © cos 6 + 2 sin B cos? 0 —sin3 6]
For maxima or minima,
av _
40
=> §in 0[2 cos 6 + 2 cos® 0 —sin? 0] = 0

= 2cos0+2cos?0~(1-cos?0) = 0

[~ sin® = 0]
= 3cos?0+2cos6-1=0
=  3cos?0+3cos0-cosH-1=0
=.3cos0(cos0+1)-1(cos0+1)=0

= (3cos0-1).{cosB+1)= 0
= 3cos6~1=0
[-cos 0 = 0]
= cos 8 = 5
H=r+rcos9
crerid
3 3
Also V changes sign from + ve to — ve for this
value of 8
= V is maximum.

. Maximum volume of the inscribed cone,
V= gr3 (1-cos 8)(1+ cos6) [From (i)]

)
3 s\ "3
L 32__8_(& s)
3" 27 73"

It

]

8
57 Volume of the sphere.

Hence Proved.

1
25. Evaluate: | ——————dh., 6
J'cos“ x+sin? x t6]
Solution : Let, I= j'~—1—dx

cost x+sintx

4
sec™ x
d

1+tan? x

]

J.SEC2 x.sec2 x

3 dx
1+tan* x

| (tan?+1)sec? x
1+tan? x

(v sec?x=1+ tan?x)

www.cbsepdf.com

Download All Previous Year and Sample Paper from www.cbsepdf.com

Putting tanx=
=  sec’xdx =dt
1+1
2 2
1= [ g g
2
t
1
1+
t
= | dt

e
1.y
=Etan ('J—E]+C
dx 1. _
( S Z= 1‘+°]
tanx— 1
=——15tan_1 J;mx +C
=%mul(tanx;/—§cotx] c
Ans,

26. Using integration, find the area of the region
bounded by the triangle whose vertices are
1,2), (1, 5) and(3, 4). (6]

Solution: Let A (-1,2); B(1,5) and C (3, 4)
Equation of AB is

5= —=(x-1
y-5= 776D
3.7 .
= Y= Ex+5 (i) -
Equation of BC is
4-5
y~4= 37(-3)
111 "
= y= ~Ex+—2— v (i)
Equation of AC is
4-2
y-Z: '—(x+1)
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= 1+3A =0

...(].U.) - k _ _l'

Substituting A =—% in (i), we get

(Do)

= x-z+2 =0 ..(ii)
This is the equation of the required plane.
Distance of plane (2) from origin (0, 0, 0)

> X = Length of L from (0, 0, 0) on plane
0-0+2
VY1 =_.2——; )
Area of the required triangular region, ABC VIT+(-1)
= Area of trapezium ADEB + Area of trapezium _2 .
BEFC - Area of trapezium ADFC ‘ “ﬁ“ﬁ“mts' Ans.
= !y yapdx+ [P ypcdx~ [ yacdx OR
_a(3. .7 3f=1_ 11 Find the distance of the point (2, 12, 5)
- I_1(2x+§)dx+fl (—2—x+ 2 )dx from the point of intersection of the line
1 5 - A A A A A A
~B=x+2 |dx r=2i-47+2k+A (3i+4j+2k) and the
-1 2 2 - A AA
plane 7 (i-2j+K) =0,
1 3.2 3 . o
_ [gx2+zx] +[—ﬁ+1—1-x] _|:x_+§xj| Solution : The given line is
T laT 2 4 2 4 2 > A A A A A A
- -1 ro=2i-47+2k+ A (3i+4j+2k) ()
= (§+Z)_ [E_Z).,. (_ 2+§)_ ('_".1_ 11_) Writing equation in cartesian form
2 2) 42 4" 2 4 2 2 _yrh_z2_y
_[2+E)+(l_,5_) 3 - 4 2 Y
7 4 2)\4 2 <. Point on line is (3A + 2, 4k — 4, 24 + 2)
3,783,798 11191515  Thskmonteplne
42 424 2 4 2 4 2 42 7 (i-27+k) =0
= 7-4+1=4sq. units Ans, non an aa
27. Find the equation of the plane through the line = (xi+yj+zk)-(i-2j+k) =
of intersection of the planes x + y + z = 1and = x-2y+z=0 ..(i)
2x + 3y + 4z = 5 which is perpendicular to the 3N+2-204A-4)+2A+2=0
plane x —y + z = 0. Also find the distance of the = —3+12=0
plane obtained above, from the origin.  [6] - A=4

Solution : Equation of any plane through the
line of intersection of the planes.

x+y+z-1=0 (B3x4+2,4x4-4,2x4+2)=(14,12,10).
and 2x+3y+42z-5=0
x+y+z-1+M2&x+3y+42-5)=0

.. The point of intersection of (i) and (ii) is

Distance of the point (2, 12, 5} from the point

14,12, 10
=>1+20)x+(1+30y+(1+42)z—-(1+50)=0 ( )
() = J14-2)* +(12-12)* +(10-5)
This ptane is perpendicular to the plane ) ~ JTHZ50725 = /169 =13 units Ans.
X-y+z= » .
o (A+2).1+A+30)(1)+(1+40).1=0 28. Ama{uufac.mnng company makes tfvo types of
- 142 —1—-3h+1+40=0 teaching aids A and B of Mathematics for class
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XII. Each type of A requires 9 labour hours of
fabricating and 1 labour hour for finishing.
Each type of B requires 12 labour hours for
fabricating and 3 labour hours for finishing,.
For fabricating and finishing, the maximum
labour hours available per week are 180 and
30 respectively. The company makes a profit of
* 80 on each piece of type A and ¥ 120 on each
piece of type B. How many pieces of type A
and type B should be manufactured per week
to get a maximum profit ? Make it as an LPP
and solve graphically. What is the maximum
pfoﬁt per week ? [6]

Solution : Let x and y be the number of teaching
aids of type A and B respectively. Then the LPP

15
Maximize Z = 80x + 120y
Subject to constraints :
. 9x+ 12y < 180
x+3y=<30
and x=20,y=0,
First we draw the lines AB and CD whose
equations are
9x + 12y = 180
= 3x+4y =60 (i)
) x{20| 0
y|[0 |15
and x+3y=30 «o(ii)
x(30(0
v|0 {10
Let P be the point of intersection of the lines
3x+4y =60
and x+3y=230

Solving these equations, we get point P(12, 6).

www.cbsepdf.com 11
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The feasible region is OAPDO which is shaded
in the figure.

The vertices of the feasible region are O (0, 0),
A (20,0, P(12,6) and D (0, 10)

The value of objective function
Z = 80x + 120y as follows :
Corner Points | Maximize Z = 80x +120y
AtQ(0,0) 0
At A (20,0) 1600
AtP (12, 6) 960+ 720 = 1680 maximum
AtD (0, 10) 1200

. The profit is maximum at P(12, 6) i.e., when
the teaching aids of types A and B are 12 and 6
respectively.

Also maximum profit = ¥ 1630 per week. Ans.

There are three coins. One is a two-headed
coin (having head on both faces), another is

~ a biased coin that comes up heads 75% of the

times and third is also a biased coin that comes
up tails 40% of the times. One of the three coins
is chosen at random and tossed, and it shows
heads. What is the probability that it was the
two-headed coin ? [6]

- . Solution : Let A be the two headed coin, Bbe the

biased coin showing up heads 75% of the times
and C be the biased coin showing up tails 40%
(i.e., showing up heads 60%) of the times.

Let Ey, E; and E; be the events of choosing coins

;of the type A, B, C respectively. LetS be the event

of getting a head. Then,
1 1 1
=—,P(Ey) = =,P(Ez)==
P(Ey) = 7,P(E) = 2, P(Es) =

75 3
= l,P 5 =75% = ==
P(S/Ey) (5/Ep)=75% 00"
60 3
P(S =60% = —==.
(S/Es) =6 003
~. By Bayes’ theorem, the required probability
P(E)P(S/E)
£ P(B)PS/Ey)
=
X1
3

) 141,313
.3 '3 4 3 5
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DN S
14243
4 5
- 20 20
20+15+12 47

OR

Two numbers are selected at random (without
replacement) from the first six positive integers.
Let X denote the larger of the two numbers
obtained. Find the probability distribution of
the random variable X, and hence find the mean
of the distribution.

Solution : Sample space

S =1{1,23,4,5,6}
Number of ways of selecting any two members

Download All Previous Year and Sample Paper from www.cbsepdf.com

PX=3) 12-5—(3>1,3>2)

I

P(X=4) 13—5(4>1,4>2,4>3)
4
PX=5) = = (6>1,5>2,5>3,5>4)

5
P(X=6) = 1z 6>1,6>2,6>3,6>4,6>5)

" ... The probability distribution is
X 1[2[3[4]5]6
px=n|o | L|2]3]415
15115 (15 [15 |15

. 6
- Mean of the distribution = ¥, P;X;

of Sis ol
6x5
6C; = ——=15. =0x1+lx2+£x3+ix4+-4—x5+2x6
2! 15 15 15 15
Now X denotes the larger of the two selected _1 (042+6-+12 +20 + 30)
numbers. 15 :
L PX=1) =0 7
) 1 = % = % Ans.
PX=2 = —(2>1)
15
L 1 J
Mathematics 2014 (Outside Delhi) SET I1
Time allowed : 3 hours Maximum marks : 100
Note : Except for the following questions, all the = [log t1?

remaining questions have been asked in

previous set.
SECTION — A
)
9. Evaluate: | dx [1]
‘ . xlogx
82 dx
Solution : Let, I= { xlogx
Putting, logx =1t
= 1dx = df
x .
Also, when x=e
= t=loge=1
and x= eZ
= t=10ge2=210ge=2
2 g
1=~

www.cbsepdf.com

=log2-logl=log2 Amns.

10. Find avector 2 of magnitude 52, making an
n

angle of r with x-axis, g with y-axis and an

acute angle 0 with z-axis. (11

Solution ;: Here,

Since, P+m2+n*=1

= %+0+c0529 =1

c 2 9= l
= 050 = >
0 1
= cosB=+x =
2
1 . .
= cos 8 = — (Rejected ~veas@is
V2 acute)
12 NO Login No OTP No advertisement
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A

= 0=
.. The vector of magnitude 52 is
7 = 5J2(5+mj+nk)

= SJ_(J—I+0] T ]
= 5(/1‘\+k) Ans.
SECTION —B

19. Using properties of determinants, prove that
b+c c+a a+b a b c

q+r r+p ptq=2p q r [4]
y+z z+x x+y x Yy z

Solution : Taking L. H. S.

b+c
A= |g+r
y+z

a+b

pP+q
x+y

c+a
Let, r+p
Z+X
Applying C; » C; + C3 + C3 and take 2
common from Cy, we get
a+b+c c+a a+b
A=2|p+g+r r+p ptqg
X+y+z zZ+x x4y

Applying C; - C; - Cy; C3 - C3-Cy, we get

atb+c -b —c
A= 2|p+q+r —g -1
X+y+z -y -z

Taking — 1 common from C; and Cs

atb+c b ¢
= 2-DEDpHgtr g o7
X+y+z Yy zZ
Applying C; - C; - C; - C3, we get
a b c
A= 2p g r =RHS
x Yy Z
Hence Proved.
20. If x = a sin 2¢ (1 + cos 2#) andy b cos 2t

(1 - cos 2f), show that at = (dy) b —. [4]
4’ dx) a
Solution : Here,
x=asin2f (1l +cos2f) (i)
y=bcos2t(l-cos2f) (i)

Differentiating (i) w. r. t. ‘', we get

www.cbsepdf.com 13
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= % = a[2cos 2t(1 +cos2t) + sin 2f.

(-2 sin 2£)]
Differentiating (ii) w. r. t. ‘t’, we get
d
—‘% = BJ-2 sin 26(1 — cos 2£) -+ cos 2¢.2 sin 2¢]
dy  dy/dt
dt  dx/dt

2b[—sin 2¢ + 2 sin 2¢ cos 2¢]
2a[cos 2¢ + cos? 2¢ —sin® 21

m

Putting ¢ = 4,weget
. £+2. T T
ﬂ ﬁ —sm2 sm~2~cos2
dx = a cosg+coszg——sinzg
_ b [-1+0]
T al0+0-1]
d_y = é Hence Proved,
dx a

21. Find the particular solution of the differential
equation x(1 + y?) dx - y(1 + %) dy = 0, given

that y = 1 when x = 0. [4]
Solution : The given differential equation is
x(1+y)dx—y(1 + ) dy =0 (i)
Separate the given differential equation, we get
X y
dx — dy =0
1+x2 1+ Y
2 2
= X 5 dx — y2 dy =0
1+x 1+y
On integrating, we get
§ = constant

1 + y2 - J :

= log(1 +v%) - log(l +x%) =logC
' 1+y°
= lo = logC
812 8
= 1+ = C(1+5%)
Putting y =1 and x = 0, we get
1+1=C(1+0)

= C=2

. The required particular solution of equation
(1) is

1+%7=2(1+x%) Ans.

22, Find the vector and Cartesian equations of

the line passing through the point (2, 1, 3) and
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x-1 y-2 z-3

2 3
[4]

perpendicular to the lines

and X =¥ _Z
-3 2 5
Solution : Let the equation of any line passing
through (2, 1, 3) and perpendicular to the lines
x-1 y-2 z-3
2 3

and

I

LA
2

| =
N wIH
ST IEY

X == Y- z-3

= (i)

n
L1+m2+n3=0 (i)

I(-3)+m2+n5=0 ..(1ii)
Solving equations (i) and (iii), we get
[ m n

be

__I
1]

=

x-2 y-1 z-3
2 T -7 4
Also its vector equation is

O . T T S S
F = (2l+]+3k)+3~(21—7]+4k)

Ans.
SECTION —C

28. Evaluate:I~(,/cotx+,/tanx)dx. (6]
Solution:Let I= I(,/cotxh/tanx)dx

Putiing (tanx =t
= tanx = t2
= sec? x dx = 2t dt
2t dt
=> =
l+tan“x
(v sec®x=1+tan’x)
2t
= ——dt
1+*
1 2t
[ (—+t).—dt
J ¢ 1+t
2
“+1
=2f———dt
It4+1
]_+l :|.+tl2
2] fldt =2 e 4t
‘ +7 (t—?) +2

www.cbsepdf.com
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Againputting,t~%= y
= (1+l2)df =dy
t
I=2 Id—y2+c
v +(2)

= 2.:/1_24an“1 (%}C

= Ftan'! (tm%) /\a+C

- 3| Jtanx —eotx
'-\/Etan I[T

29. Prove that the height of the cylinder of
maximum volume that can be inscribed in

]+C. Ans.

2R
a sphere of radius R is—. Also find the
V3

maximum volume, [6]
Solution : From the figure,
(-
2 )
 h \
= 12 = Rz — —;— ...(l)
Now, V = Volume of Ehe cylinder inscribed in a
sphere
V = mh
OhL A
h
2
W,
.
O B .
2
= wh|R*-—|  [using (i)]
4
3%
V = E(th—‘—'
y
Differentiating w. r. . h, we get
dv 2 3K ) "
2 = g|R*——
- u( i ()
2
and v n(O-g.Zh) (i)
: dn? 4
For maxima or minima
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av 2 '
'—h =0 d—gzmgng=~\/§.ﬂ< 0(—Ve)
From (ii), dh 2743
rR2-3,2 ¢ =V is maximum.
4 A Also maximum value of V
= h2= ""'..R2 =EE(R2—1 ERZJ
3 B 473
2R
= h= 2 _n2R 2p2_ A% ps
V3 V33 33
For the value of 4, from (iii),
W3 _3 .
=TER cu.units Ans
oo
Mathematics 2014 (Outside Delhi) SET III
Time allowed : 3 hours Maximum marks : 100
Note : Except for the following questions, all the . . T
remaining questions have been asked in Solution : Given, | 4 |=5] a+b|=13
. d -
previous sets. Since 7 and b are perpendicular.
SECTION — A Z—b) =0
9 If? 1 dx =", find the value of a [1] 22
T a4+ 8’ : Now |a+b|=13
RS Ty
Solution : Given, , = [a+ b =13
a 1 T e R
I4+ 2(11 = g = (a+b).(a+h)=169
o&+x- e T R T T T T
a2 1 T =  a.a+a.b+b.a+b.b =169
= J.x”+22 -8 22 72
0 = |a[“+0+0+| b | =169
- ltan_lia—f R
2 20—8 ('.'a.b=b.a=0)
_ . .
( 1 _1, ~1£] (b =169-| 2 |2
*+a> 2 a =169 -5
. lom12_F =169 — 25 = 144
2 2 8 -
= b|=12.  Ans.
14 X
= tan " —=—
2 4 SECTION-B
a T
= 2= tanz 19. Using properties of determinants, prove that:
= E = 1’ 1+a 1 1
2 1 1+b 1 |=abc+bc+ca+ab [4]
= a=12 Ans, 1 1 1+
d — €
10. If a and b are perpendicular vectors, Solution : Taking L. H. S.
- = -
[a+b|=13 and | 2|=5, find the value of o l+a 1 1
2 =11 1+b 1

1 T 1+4c
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get 4 b c
L 11
a a a
1 1+ 1
A=ghei = — =
% 5 b
11 1k
¢ ¢ ¢
APPIYnglﬁRl+R2+R3andtake1+l+l+l
common from Ry, we get a b ¢
1 1 1
. 1 1 1y1 1 1
A= I+—+—+-|~ - =
abc( +a+b+c]b 1+b b
c ¢ c
Applying C; - C2-Cy and C3 - C3-Cy,
we get
100
A:(abc+bc+ca+ab)% 10
L
‘ c
Expanding along Rj, we get

={abc + bc + ca + ab)1. (1 -0}
=abc+bc+ca+ab=R H.S.
. Hence Proved.
20, If x=cos (3 -2 cos’#) and y = sin ¢ (3 ~ 2 sin®
'), find the value of—i—z att=7 [4]
x= cost(3-2cos?t) ..(1)
y = sint (3-2sin?¢)...(id)
Differentiating (i) w.r.t. t, we get

Solution : Here,

E‘=_sint(3—2coszt)+cost[2.2cost
sin {]
=-3sint +6cos’ ¢ sin f

Differentiating (ii) w.r.t. {, we get

d

d—y=cost(3—25in2t)+sint(—2.Zsintcost)

t N
=3cost—-6sin“tcost

L dy _dy/dt
" dx  dx/dt
_ 3cost—6sin? tcost
~3sint+6cos® tsin ¢
3cos t(l—zsin2 t)

a 35int‘(2cos2 t—1)

www.cbsepdf.com
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cosf.cos2f

= = coti
sin f.cos 2f

( 1-2sin?¢=2cos2¢ 1= cosZt)

T
5 _cot—=1
. = CO 4 Ans,

. Find the particular solution of the differential

equation log (%) =3x+4y, given thaty = 0

when x=0, (4]
Solution : The given differential equation is

log(%) = 3x + 4y

ﬂ - 83x+4y =e3x‘e4y

dx
= eHdy = dx
On integrating, we get
[3*dx—[e¥dy = C
331 e—4y
> g
= es—x+ﬂ =C
3 4
Putting, y =0 when x =0
l+..]l. =C
3 4
7
= C= 7]

3x 4y
Hence, E £ - 1

3 4 12
. The required particular solution of the given
differential equation is 4¢6* + 3e™% =7  Ans.

Find the value of p, so that the lines/; : =%
7y-14 _ z-3 and L, : 7-7x : y-5 _ 6-2z
P 2 3p 1 5

are perpendicular to each other. Also find the
equations of a line passing through a point
(3, 2,-4) and parallel to line /3. [4]
Solution : The given lines are

7. 1% 7y-14 2-3

1- = =

3 P 2
x-1 y-2 z-3
h: =
= R e ) ®
_ -5 6-
and 12:7 7x = y—=u
3p 1 5
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x-1 _ y-5 z—6 "
b
= 23,71 5 ()
Since /1 and I are perpendicular
3p\.(r
-3).f—— L11+2.(-5) =0
BE NG
= p=7

. Equation of the line passes through (3, 2, - 4)
and parallel to ] is

x-3 -3 y 2 z+4
—_— Ans.
3 1 2
SECTION-C

. If the sum of the lengths of the hypotenuse
and aside of aright triangle is given, show that
the area of the triangle is maximum, when the

angle of between them is 60°. [6]
Solution : Let A ABC be right angled with side
a and hypotenuse ! be
A
b !
]
B p C
a+l=p (given)
= l=p-a
Let 6 be the angle between them.
Now, A = Area of A ABC

- la.b=%m/12—a2

Let zZ= AZ—Zaz(pz—Zpa)
. dz 1 2 .
. wW.r.tog, —_ = — - 6pa®
Diff. w.r. t.4 — 4(2ﬂ‘P pa’) ..()
1
= Z.Zap (p—3a)
For max. or min
dz
E =0
= p~3a=10
= a=F
3
www.cbsepdf.com 17
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Again differentiate eq. () w. . t.4,

dz P 1 2
P A=g = 4(Zp 12 pa)
d’z ( 2 _ )
da?
1 P 2P2 P
= -4 —_
4( %)= e
= Area, A is maximum.
Now from the figure,
cos O = a8 8 1
"1 p-a 3a-a 2
= 0 = 60°

Thus area A is maximum, when angle between
the hypotenuse and a side is 60°. Hence Proved.

29. Evaluate:

1 &
sin? x +sin? x cos® x +cos? x ' I6]
Solution : Let
1 ,
I=] dx,

sin? x +sin? x cos® x +cos* x

Dividing by cos* x in Nr and Dr, we get
sec? xdx
tan? x +tan? x+1
sec? x.sec” x
tan? x+tan®x+1
(1+tan :c)sec xdx
tan* x+tan? x+1

('.'sec x=1+tan? x)

Putting tanx = £
= sec?xdx=dt
2
- 41+; dt
P +1c+1
1+l2 1+l2
t t
=] dt=] 5 dt
f2,+1+— (t_,l) +3
t
Again putting t—? =y
1
ay
Thus, [
- y2 +(3)?
1. y)
= —=t — |+C
e [JE
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dc 1, 4x ) 1 _1(tanx—cotx)
o =Ztant'=+C - -——tan —— HC
QR 5 & Ans.
1 _1( 1) :
= —=tan" | t-=|/B+C
3 t
' Y]
Mathematics 2014 (Delhi) SET I
Time allowed : 3 hours Maximum marks : 100
-~ R
1. Let* be binary operation, on the set of all non- 1040 2x+1
zero real numbers, given bya*b= “5_17 for all Equating the corresponding elements, we get
a, b € R - (0}. Find the value of x, given that B+y=0
2% (x * 5) = 10.** (11 = y=-8
. a1 1) and 2x+1=5
2. If sin|sin™" —+cos x |=1, then find the
5 = 2x=4
value of x. [11 = x=2
Solution : Given, x-y=2-(-8)
1; =2+8=10 Ans.
sin (Sin'q 5t cos x ) =1 . Solve the following matrix equation for
10
= sin~} -1-+cos“1 x = sin~! (1) x:[x 1][ 5 ]= 0. [1]
5 -
.1 -1 T Solution : Given,
= sin_ =+cos = -
5 2 10
[x 11[ ” 0] =0
R | T '
( sin~ (1) = —) ,
2 = [x=2 0+0]=[00]
= sintl = Zocosx = x-2=0
5 2 x=2 Ans,
1 2x 5 &6 -2
= sin“lg = sintx . If 8 A7 3rwritethevalueofx. [1]
( cos L x4gin~lx= E) Solution: Given,
2 2x 5| |6 -2
1 8 x "7 3
x = g Ans.
] = 2% —40 = 18 - (- 14)
3 4 i 7 0
3. I.f'Z[ ]+[ y]=[ , find (x-y). [1] = 2% = 18 +14+ 40
b x 01 10 5 g
- = 222 =72
Solution : Given, = 2 =36
xX==*6 Ans,

£ -l
RO MO B A

** Angwer is not given due to the change in present syl]abﬁs

- e
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. Write the antiderivative of (3\/; +—L} [11
Jx

Solution : The antiderivative of (3\/}_ +71_—)
x
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U

e e T T I S
(Antiderivative = Integral) = a.a+a.b+b.a+b.b =1
2= -
= 3[xY 2y +[x "V 24y = laP+2a.b+]|b ] =1
x3/2 11/2 il
- 3.2 4= _4C = 1+2a.b+1 =1
3/2 1/2
- -
=232 4 41/2 L = 2a.b =1
- o
= 2xJE 4247 +C = 2121 b cosd =1
= 2Jx{(x+1)+C. Ans. = 211cosb = -1
3_dx 1
7. Evaluate: f; i [1] = cos O=—5
9+ = cos 6 = cos 120°
3 dx 3 dx
Solution : [; e 2 = [y 7.5 8 =120° Ans.
x
* 3 10. Write the vector equation of the plane, passing
_ [l tan-1 5] through the point (4, b, c) and parallel to the
3 3 =2 A A
] 0 . plane » (i+ j+k)=2. [1]
( _[z—xz=..tan“1 i) Solution : The given plane is
x“+a° 4 a = A A
4 r i+ +k) =2 (i
= l[tan"ll tan™' 0] ! ¥
3 A A
1 = (xi+yj+zk).(z‘+j+k) =2
T T
= §[Z—o]=ﬁ- _Ans. = xty+z=2 wo(i)
A A A .. Equation of a plane parallel to (ii), is
8. Find the projection of the vector i+3j+7k on x+y+z=A .(iif)
the vectorz?-3}+ 51’2, [1] The plane is passing through (s, b, ¢)
A=a+b +c¢

4 A A A o d A A A
Solution:Let 2 = i+3 j+7kand b =27i-3 j+6k
~. The vector equahon of the required plane is

= >
- a.b 2> A A
Pro]ectlonofa onbp —E ¥ (1+]+k) = a+b+c. Ans,
(z+3]+7k) (2: 3]+6k) SECTION —B :
J22+( 3)2+62 11, Let A = {1, 2 ,-3, sevney 9} and R be relation in
A x A defined by (4,b) R(c,d)if a + d=b +c for
1x2+3%(-3)+7 X6 (a,b),‘(c,d)inAxA.PruveﬂmtRisanequivalence
= Jir0536 relation. Also obtain the equivalence class
(2, 5)]. (41
_ 2-9+42 _§=5 Ans Solution : Here, A=1{1,2,3, ..,9)and Ris a
7 7 ) relation on A x A defined by

- -
. If a and b are two unit vectors such that

- - .
a+ b is also a unit vector, then find the angle

(a,b)R{c,dy=>a+d=b+cVa,b,c,de A
(iV(z,b) e AxA

- i a+b=b+a
between @ and b. . [ =(a,b)R(a,b) V(z,b)e AxA
Solution : Given, | a|=1|b | = Ris reflexive on A.

(i) Let (2, b) R (c, d)
and | | = a+d=b+¢
N = b+c=a+d
= | +b =1 = c+b=d+a

www.cbsepdf.com 19
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= (c.dyR(a b)

= R is symmetric on A.

(iii) Let (2, b) R (c, ) and {c, D) R {¢, )

= a+d=b+candc+f=d+e

S>@+d)+c+H=G+c)+d+e

= at+f=b+e

= @ bR fH

= R s transitive on A.

Hence R is an equivalence relation on A.

Also equivalence class [(2, 5)]
={(@b)e AxA|(2,5R(b)
={{a,b)e AxA|2+b=5+a}
={a,b)e AxA | b=a+3}

={{a,a+3)|acAl. Ans.
. Prove that '

4fV1+sinx+y1-sinx | x T
cot ; x€|0,—

J1+sinx —/1-sinx

-2

Solution: L. H. S.

—cot! J1+sinx +/1-sinx . xe (0’_5)
J1+sinx —1—sinx

cot! [(J1+sinx ++/I-sinx)
= (V1+sinx —1-sinx)

(\/1+sinx+\/ﬁinx)]
(V1+sinx ++/1-sinx)

_1[1+sinx+1~sinx+2J(1+sinx)(1—sinx))'
= cot N .
(1+sinx)—(1—sinx)

- COt_l " n
1+sinx—1+sinx

24+241—sin? x ]

ot 2(1+cosx) )

2sinx

= cot™!

4co§2x/2
K4sinx/2.cosx/2
'.'1+cosx=2cosz f‘i

. . X X
andsmx:Zsm—zfcosi

-1 (cosx/z)
=cot | ——
sinx/2

www.cbsepdf.com
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=cot Y{cotx /2)=x/2=RH.S. Hence Proved.

OR
Prove that:

2tan? [1 +sec! 5—\@ +2tan! (1)=E’
5 7 8) 4

Solution : L. H. S.

e (et ()
o (e (e ()

. a(13/40 1 JI
= 2tan 39/40)+ta1:1 (49]

- 2 (2o (2)
39 7

7
= tan_l +tan_1(l)
7
31
1| a7
1_,__
47

NO Login No OTP No advertisement


http://www.cbsepdf.com
http://www.cbsepdf.com

CBSE 2014 Maths Solved Paper

tan~1| 28

i

tan~1(1)
=" _RHS
; 8.

]

Hence Proved.

13. Using properties of determinanfs, prove that

14.

2y y-z-x 2y
2z 2z z~x~y=(x+y+z)3 [4]
X—-y—z 2x 2x ’
Solution : Taking L. H. S.
2y y—-z-x 2y
Llet A=| 2z 2z z-x-Y
X—y-z 2x 2x

Applying Ry & R; + Ry + Ra, we get

x+y+z X+y+z x+y+z
A=| 2z 2z zZ—x-y
X—y-z 2x 2x
Taking (x +y + z) common from R;,
1 1 1
=(x+y+2z)| 2z 2z z—x-Y
x-y—-z 2x 2x

Applying Co - C2—C;, C3 5> C3-Cyp, we get

1 0 0
A= (x+y+z)| 2z 0 ~(x+y+2)
X~Y—-2 x+y+z 0
By expanding along R;, we get

(x+y+z)l. (x +y+2)?
= (x+y+z)3=R.H.S.

\/1~x2

Hence Proved.

Differentiate tan! [ ] with respect to

x
cos 1 (2xV1-x?), when x # 0. [4]
f_.2
Solution: Let y = tanﬂl[ 1-x ]
x
Putting X = cos 6, we get

cos 6

= tan~! (Sine)
- cos0

2
—1| ¥1-cos“ @
Yy = tan {—————J
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(-1 —cos? 8 = sin? 9)

= tan™! (tan 6)
= y=20
Differentiating w.r. t. 6, we get
% =1 (i)
and let ¢ = (zos_]‘(Z:mllm—x2 Y(x=0)
Put x = cos 0, we get

t = cos“l(z c0s6v1 - cos? 0)

= cos'? {2 cos 0 sin 0)

= cos™l (sin 26)

- cos™cos( -2

t=Z_ 2
2
Differentiating w. r. t. 6, we get -
dt .
— =0-2=-2 -
o (i)
dy dy/de . .o
Now, 2 = T d
ow 7 dt/do [Using (i) and (ji)]
1
= 2'—'5 . Ans,
dy 1 dy) y
Ify= E4_ 212 L .
If y = x%, prove tl'uxtdxz y(dx . [4]
Solution :Given, y=1x"
Taking log on both sides, we get
logy = xlog x
Differentiating both sides w.r.t. x, we get
1dy 1
2 = x.—~+1llogx=1+1
J i x.~+Llog ogx
= Yy _ (1 +log x)
2 =Y ogx
Again differentiating, w.r.t. x, we get
d’y  dy 1
d—x? = E.(1+10gx)+y.;
yldylly
Todx|dxy| x
[Using (i)

2 2
= E_g_l(gy.] _Y_ 0. Hence Proved.
dx¢ y\dx x

. Find the intervals in which the function

f@) =324 -4 122 + 5is [4]
(a) strictly increasing
(b) strictly decreasing
Solution : Here

fl).= 3x* -4 1222+ 5
= Fx) = 1223 - 1222 - 24x
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= 12x (22 -x-2)
= 12x [ - 2x + x - 2]
= 12x [x (x—2) + 1(x - 2)]
=12x(x+1)(x-2)
The critical lvalues for fare -1, 0 and 2
s

— -1 0 2 o
Test sign of f'(x) Nature of
Intervals value |=12x(x+1)(x - 2) | function f(x)
(=o,—1) |x=-15|()()()==<0 | Stricily decreasing
(-1,0) 2x=-05|(-}({-)=+>0 |Strictly increasing
0,2) x=1 )+ -)=-<0 | Strictly decreasing
(2,0} x=3 +H)(HF)=+>0 | Strictly increasing

~. fis strictly increasing in (- 1, 0) U (2, ) and
strictly decreasing in (- o,-1) U (0, 2). Ans.

OR

Find the equations of the tangent and normal
to the curve x = 4 sin® 6 and y = a cos®0 at
T

Solutxon The given curve is x = asin® ;y =4

cos® 0 (i)
!
At, 0= n
_ asin3®
x = asin 2
iy _1_)3
— A2
T 22
37
and Yy = 4cos” —
_ 4
(%)
W2
4
. N
= P| —=,—= { isa point on (i) correspondin
(zf 22)°%F poneme

0=

M::u

Differentiating (i) w.r.t. 6, we get

E = 3g sin® 0 cos §
do

and Y o 34cos0sin®
do
dy _ dy / do
dx  dx/de

_ ~3acos® 0sind — —cotf

3asin? 0cosd

www.cbsepdf.com
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~. Slope of the tangent at
=2 is-1
and slope of the normal at
= Tisl.
Hence equation of the tangent at P is
e
ToR T U 2
raye
=2

and equation of the normal at P is

y =X AIlS.
sin® x+ cos® x
17. Evaluate: I—T‘—z“ dx. [4]
sin“ x.co8” x
. sin® x +cos® x
Solution: Let, I=[—————dx
sin“ xcos“ x
6 6

Here Numerator = sin® x + cos’ x

= (sinx +cos?¥) (sin® x +cos* x—sin® x cos? x)

[ @+ =(@a+b) @+ —ab)]

= 1. [(sin? x + cos® ¥)2 — 2 sin® x cos®x — sir? x

cos? x]

=1-3sin®xcos’x

1—3sin? xcos? x
S 1= I , 2 2 dx
sin“ xcos” x

1
sin” x cos” x
Multlplymg and dividing denominator by

cos? x in first Integral

SEC X

= dx-3x+C
tan x
2 2
= [ T gy 3x4C
an“x
2 2
- I(1+tan :)sec X 354 C
an“x
Putting tan x=t
= sec? x dx= dt
g2
= = g sric
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= j[1+ ]dt 3x+C

= t—%—3x+C
=tanx~cotx-3x+C.

OR
Evaluate : [ (x -3}V x2% + 3x—18 dx.

Solution: Let 1= [(x-3Wx?+3x—18dx
= I[%(2x+3)—%]

\/xz +3x—18dx

=%j(2x‘+3) 2 +3x-18dx

—%j ¥ +3x—18dx

Putting, x%+3x - 18 = ¢ in the first integral
= (2x +3)dx = dt

1 9 3¢ (9Y
I= Elﬁdt~5} (x+5) ‘(E)_ dx
_ 1872 9 1(x+§) (x+§]2_(2]2
T 2372 2|20 2 2) 2

3376
Va2 —aPdx = %x\/xTa?‘
—élog‘xﬂ/raz

=;;i(x2 +3x-18)%2 —Z—[(x+%)\/x2 +3x—18
x+%+\/x2+3x—18

18. Find the particular solution of the differential

.
0127

+C
2

| S

+C

~glo
1 g

]+C Ans,

equation ¢* I—yzdx+£dy=0, given that
x

y=I1whenx=0. [4]
Solution : The given differential equation is

x 1_.y2dx+%dy =0
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Separating variables :
y
jxexdx+j\/_dy =0
1-y?
On integrating, we get
y
xe*dx + dy =C
Vi-y®
Putting, 1-y? =t
= ~2ydy = dt
dt
= ydy = ~5
= - xfefdx— jle"dx—%jj;dt =C
4172
= xe* —e* —= ] C
(2
= *x-1)~t2 = C
= *x-1)-y1-y* =C
t=1-y]

Putting y=1
and x=0
= e2(0-1)-+1-1 =C
= C=-1

Ans,

e*(x-1)-1-y* =-

Solve the following differential equation :

d; 2
2 - gy =—2
R 14]
Solution : The given differential equation is
(@* - 1) Y 122y = ()
-1
dy 2x

= Ix x2 ly 2 1)2 «{ii)

This is a linear differential equation of the form

dy
P
Ty = =Q
Here, P = zzx, ’
x“-1
2
and =——
Q (x27—1)2
Now, jPdx =
LF= oJP%_Jogt?-0_ 2,
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. The solution is NN 5
y.(LE) = [QLE)dx+C = atb =-c
- =
2
= y(2-1) = f—zz——i--(xz—l)dx+c = la+b P =|-c=7?
(x*-1) e e
- -E e = (a+b).(a+b) =49
X% -1 , B i e G
1 re1 = a.a+a.b+b.a+b.b =49
2 1 = |a|+2a.b+|b[" =49
. L. ‘. . . - - -
é;]u?tliinsiglutmn of the given differential =1 12 +2|4]| |8 cos8+| b Iz = 49,
: - -
ye2-1) = logg+c. Ans. where 0 is the angle between g4 and b
*+1 I = 324+2x3x5c080+5% =49
20, Pio.vi tilat:) fi))r :ny thiei victors ta,b,c = 30 cos 0 = 15
[a+b,b+c,c+al=2[a,b,c] (4] 15 1
= cos0= =7
. 5 50 35 o 30 2
Solution: L. H.S5.= [‘a+ b,b+c,c+a) = 8 = cos! (1/2)
R e e T T o
= (a+b).[(b+ c)x(c+a)] 0 = 60 Ans,

Show that the lines x+1 = y+3 _z+5 and

5 y-4 z-6 3 5 7
¥TE_YTR_Z intersect. Also find their

e e B T i e T T 21
= (a+b)[bxc+bxat+cx c+cxal

e T T T T TS 1 3 5
=(a+b)[bxc—-axb+0+cxa] point of intersection. 4]
- -
(cexec=0) Solution : Let x;1=y;3= 2;5 =r (D)
= 2(bxc)=a.(axb)+a.(cxa) . Point (i} is (3¢ — 1, 57 — 3, 7r — 5).
e x-2_y—4_2-6_ .
+B(bxc)-b.(axb)+b{cxa) Andlet——="r—=—"=k (1)
- - P
= Z.(?x?)—o+0+o-0+?.(cx 2) - Point (i) is (k + 2, 3k +4, 5k + 6)
e T e .
=[a,b,cl+[b,c,a] For lines (i) and (ii) to intersect, we get
- = - - ==

3r-1=k+2=>3r-k=3
5r—3=3k+4=>5r-3k=7
7r—5=5k+6=>7r-5k=11

vafbxc)=[a,b,c]
- = = - =
and b (cx a)=[b,c,a]

= o5 =

=[a,b,c ]+[z,?,?] Solving these equations, we get
- o o 1 3
=2[a,b,c]=RH.S. HenceProved. r= 2 =_._2.
OR .. Lines (i) and (ii) intersect and their point of

. .. (11 3),
mtersechonlg(zf 2 2) Ans,
22, Assume that each born child is equally likely to

be a boy or a girl. If a family has two children,

what is the conditional probability that both

- - - B =

Vectors 2, b and ¢ aresuchthata+b+c =0
- - - -

and| @ |=3,| b|=5 andl ¢ |=7. Find theangle

—_ =
between a and b.

L are girls ? Given that
Solution : Given, , |4 |_)= 3 b_)] =5,|c|=7 (i) the youngest is a girl.
- -
and ‘i a+b+c =90 (ii) atleast one is a girl. (4]
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Solution : The sample space

S = {B1B2,B1Gy,G1Gp, G B}

= n(S) = 4
Let A be the event thatboth children are girls, B
be the event that the youngest child is a girl and

C be the event that atleast one of the children is
a girl. Then

A = {G1Gy}
= n(A) =1,
B = {G1Gy, B1Gy}
= n(B) = 2,
and C = {B1Gp, GiGy, G1B2)
= n(C) =3
- ANB= (G Gy}
= n(AnB)=1
and (ANC) = (G Go}
= nAnC)=1
(i) The required probability
= P(A/B)
n(ANB)
_ P(AnB) _  n(S)
- PB)  n(B)
e 1 ™
S 2/4 2
(ii) The required probability
= PA/C)
nAnC)
_PANO) . n(S)
PO mQ)
n(S)
1/4 1
= 3/—4 =3 Ans.
SECTION —C

. Two schools P and Q want to award their
selected students on the values of Discipline,
Politeness and Punctuality. The school
P wants to award ¥ x each, ¥ y each and ¥ z
each for the three respective values to its 3, 2
and 1 students with a total award money of
T 1,000. School Q wants to spend ¥ 1,500 to
award its 4, 1 and 3 students on the respective
values (by giving the same award money for
the three values as before). If the total amount
of awards for one prize on each value is ¥ 600,
using matrices, find the award money for each
value.

Apart from the above three values, suggest one
more value for awards. [6]

Solution : The awards for Discipline, Politeness
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and Punctuality is T x, ¥ y and ¥ z respectively.
According to question,
3x +2y +z= 1,000
4x +y + 3z = 1,500
x+y +z=600

The given equation can be written in matrix
form,

AX=B (1)
3 2 1{[x| [1,000
4 1 3|ly|= 1,500
1 1 1§z 600
3 2 1 x
Here A=|(4 1 3| X=|y
1 11 z
1,000
And B = (1,500
| 600
3 21
Now, Al=4 1 3
111
=3(1-3)~2(4-3)+14-1)
=-6-2+3
=-5#0
= A™ exists.
For adj A,
An=(1-3)=-2,
Ap = -(4-3)=-1,
Aiz=(4-1)=3

Ay =-(2-1)=-1,
Ap=03-1)=2,
Ap=-(3-2)=-1
Az = (6-1)=5,
Az =-(9-4)=-5,
Az =(3-8)=-5

2 -1 3F [2 41 5
cadjA=|-1 2 -1| ={-1 2 -5
5 5 -5 3 -1 -5
[2 -1 5

4 1 ..
A7 = —adjA=—|-1 2 -5

[A] 5
3 -1 5

From (1), X =A"B

x ) -2 -1 571,000
Yl =-=|-1 2 -5[1,500
z 3 -1 5| 600
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2,00 -1,500
- _% 1,000 +3,000
| 3,000 -1,500
x [ —500] [100
= 1y| = —=|-1,000|=| 200
z | 1,500 300
= x=F 100;
y =%200
and z =¥ 300.

A part from the three values, Discipline,
Politeness and Punctuality, another value for

award, should be Hard Work.
24,

a1

=

height is cos

Solution : Let 8 be the semi-vertical angle of a
cone, k its height, r base radius and slant height:

Then from AOAB,
r=1sinB,h=1cos®
Let V be the volume of the cone.

Now, V= —l—nrzh
3
= %ﬂ:l2 sin® 8.1cos®
V= %mlSsinze.cose

Differentiating w.r. t. 6, we get
dv
d9

= %n:la sin 6(2 cos® 0 —sin? 6)

And again differentiating, we get

Show that the semi-vertical angle of the cone
of the maximum volume and of given slant

Zl= %Trl?’ (2 sin 6.cos 6. cos 6 — sin?

Download All Previous Year and Sample Paper from www.cbsepdf.com

[+ 6 =0 not possible]

+3,000
~3.000 = 2cos°0-(1-cos?0) =0
_3’000 = 2c0820-1+cos20 =0
’ 1
29____
= cos 3
1
= C0529=:'/—'3—'
af 1
0=cos | —
: - (3)
For cose=ﬁ
= in® Ji
inG=—
Ans. S J3
42V 13 1( 1 2)
£Y _Zap|—[22-2
a2 3" [J§ 3 3/
L6] +£(—4X1x—\/—§~-—2ﬁi)}
V3L V373 343
EPE i(0)+£ —4—@—&
37 |¥37 V3 37 3
1 3~\/5 62
= —nl’|—=%x|-—
s[5
1 3( 4)
- =Rl -—|<0
3 V3

1
~. V is maximum for 6 =cos ! (——}
J3

Hence Proved.
dx
25. Evaluate : [™ {6]
valua In/61+J—
Solution :
n/3 dx
Let 11’/61+s/|:o’cx ‘
- I"/’S—_‘i"r—
1
1+ c?sx
sinx
0.5in 6) /3 «J‘sin __Nsinx )
J,;/s ez +Jcoox ()
_Jn/3 ,/sin(n/ 2—x)
=K

/6 JsE(n/Z—xH\ﬁos(ﬂ/Z—x)

2y 11:13 [cos 6 (2 cos? 8 —sin? @) + T
d92 sin 0.(— 4 cos 8 sin 8 — 2 sin 0 cos 0)] [ jaf(x)dx jbf(a+b x)dx anda+b=— E_E]
For maxima or minima,
av J
=0 ;;,/g 8% __dx (i)
s i
= sin®=0or2cos’*0-sin26 =0
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26.

X'«

inx +
[+]= J.:://g,[ sinx OOSIdI:I

Vsinx ++/cosx
= 2= [M31.dx

2= [x]n/S_E_E_n

6 3 6 6
T

=1—2*‘

Find the area of the reglon in the first quadrant
enclosed by the x-axis, the line y = x and circle

2y’ =32 (6]
Solution : Equation of the line and the circle are:

y=x (i)
and 22+y7=32 ...(ii)

= Y= 32— %2
Y

A

RONT2) /4

Y
Q4 4)
P'(-42,0) “N\ewzo) .

27.

P O M

~
¥ +2=32

v
‘Yl

Circle (ii) meets x-axis at

P(4+/2,0) and P'(— 4/2,0).

Also (ii) meets (i) at Q in the first quadrant and
Q has co-ordinates (4, 4).

The required area in first quadrant = Area OPQ
= Area under line + Area under circle

= [+ [Py
= [Axdx+ [V252-22dx

_3{2::32-::2 32 x
e e (0

= s+[0+1esin-1(1)——én-1esm*1(

]4Ji
I

= 16| ——— —= .
(2 4) 16x4 4n sq. units.  Ans

Find the distance between the point (7, 2,
4) and the plane determined by the points
A@,5-3),B(-2-35and C(5,3,-3). [6]

Solution : The plane passing through A (2, 5,— 3}
is

\___/

&
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ax—-2)+bly-5)+c(z+3)=0 (i)
It passes through B (-2,- 3, 5) and C (5, 3, - 3);
So —43-8b+8 =0 ...(i)
32-2b+0c =0 ...(i)
Solving equation (ii) and (jii), we get -

a _ b _ C
0+16 24-0 8+24

a b _c .
= 5 =3 = 4 ...(I.V)

From (i) and (iv}, the equation of the required
plane is

2(x~2)+3y-5)+4(z+3) =0
= 2x+3y+4z-7=0

- Distance of the point (7, 2, 4) from it
2x7+3x2+4x4-7|
\/22+32 +42 |

14+6+16-7
T | v4+9+16

= T—J_ Ans.

OR

Find the distance of the point (- 1, - 5, — 10)
from the point of intersection of the line

b 4 AA A A A A
r=2i- j+zk+k(3 i+4j+2k) and the plane
=2 A A

r(i— ]+k} 5.
Solution : The given plane is
= A A A
r (i—-j+k) =5
= x-y+z=75 wofi)
The given line is

—
r

x—-2 _ zﬂ ~ﬂ=x .o
= —3 = 2 = D) ...(11)

-~ Point (ii) is (34 + 2,44 -1, 2\ + 2),

Let it lie on (i), so
3BA+2-(4A-1)+24+2=5

= A=0

. The point of intersection of (i) and (ii) is
2, -1, 2). Its distance from (- 1,-5 ,~ 10)

AA A A A A
2i-j+2k+A(Bi+4j+2k)

= J2+1? +(-1+5)% +(2+10)
= 9+16+144 =169 =13. Ans.
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28, A dealer in rural area wishes to purchase a 360x + 240 y < 5,760

number of sewing machines. He has only
¥ 5,760 to invest and has space for at most = 3x+2y <48
20 items for storage. An electronic sewing and x20,y=0
machine cost him ¥ 360 and a manually
operated sewing machine ¥ 240. He can sell an First we draw the lines AB and CD whose
electronic sewing machine at a profit of ¥ 22 equations are
and a manually operated sewing machine at a x+y=20
profit of T 18. Assuming that he can sell all the A B
items that he can buy, how should he invest his
money in order to maximize his profit ? Make x |20(0
it as a LPP and solve it graphically. (6] y | 020
Solution ; Let the dealer buy x electronic and y
manually operated sewing machines. The LPP and 3x+2y=48
is Maximize C D

Z=22x+ 18y x |16 0
Subject to constraints : y |0 |24

x+y <20 -

. The feasible region is OCPAO which is shaded . The maximum profit is¥ 392 when 8 electronic

in the figure. and 12 manually operated machines are

The vertices of the feasible reglon are 00, 0),C purchased.

(16, 0), A (0, 20). 29, A card from a pack of 52 playing cards is

P is the point of intersection of the lines : lost. From the remaining cards of the pack
x+¥y = 20 and 3x + 2y =48. three cards are drawn at random (without

replacement) and are found to be all spades.

Solving these equations, we get point P (8, 12). Find the probability of the lost card being a

The value of objective function Z = 22x + 18y at

these vertices are as follows : spade. L6l
; — Solution : Let E;, Ez, Ea, E4 and A be the events
Corner points - | Z =22x+18y defined as below :

AtO(0,0) Z=0 E; = the missing card is a heart card
AtC(16,0) | Z=352 E; = the missing card is a spade card
AtP(8,12) - | Z =392 maximum E3 = the missing card is a clib card -
AtA(0,20) | Z=360 E4 = the missing card is a diamond card
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A = drawing three spades cards from the defectives, a sample of 4 bulbs is drawn one
by one with replacement. Find the probability

mainin; ds.
e g car distribution of number of defective bulbs.

www.cbsepdf.com

P(E;) = 13_1 Hence find the mean of the distribution.
52 4 Solution : Let D be the event of drawing
13 1 a defective bulb and X denote the variable
P(Ep) = 5 2 showing the number of defective bulbs in 4
draws. Then
5
B_1 P(D)=—
PEs)= 573 15
1
13 1 =3
P(Ey) = — =7 _
B = 573 - PD) = 1-+
13
C
P(A/Ep) = =2 2
Cs =3
2¢, The drawn bulb is replaced.
FIAED = 51 Hence X takes values 0, 1, 2, 3 and 4.
' - P(X =0) = P (Getting no defective bulb)
Bc, an (1¥ (2}
P(A/Es) = 31> - *co(3] (2]
Cs \3)\3
(2) 16
13 =31 Tar
C 3 81
P(A/B) = 5> ,
C3 4 1Y 2
PX=1="C 313
By Bayes” theorem, 3 3
Required Probability = P(Ey/A) B
P(X=2)= 'C fl) (Z]Z
_ P (E;) P (A/E,) | (X=2)= o 3) 3
~ P(A/E;).P(E)+P(A/E;).P(E,) _2 :
+P(A/E3).P(E3)+P (A/Ey). (1)
(A/E3).-P(Eg) + P (A/Ey).P(Ey) P =3) = 4Cy 1) (3)
\3,/ \3
1,26 _ 8
4" Sl 81 4
=13 i) 13 13 1c, (X
Cy 1 C 1 Cs 1 G 1 PX=4)= 4 \:—3‘
Sic, 4 Slg, 4 Slc, 4 Sic, 4 1
81
_ 2¢, .. The probability distribution is
2¢, +3x B¢, :
X 0 1 2 4
12-11-10
= 16 32 24 8 1
121110 +3-13-12-11 PX=x) Sl sl s |5 | |
_ 10 _10 Ans. Mean of the distribution = Z[P; X;]
0+ ® = 1—6><0+2x1+géx2+£;~<3+-l—><4
OR T 81 81 81 81 81
' 1 ‘ 108 4
From a lot of 15 bulbs which include 5 = Ei(o+32+48+‘24+4)=ﬁ=§‘ Ans,
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SET 11

Time allowed : 3 hours

Note: Except for the following questions, all the
remaining questions have been asked in
previous set.

SECTION — A

9. Evaluate:[cos™” (sinx)dx. (1]

Solution : jcos“1 (sinx)dx

= [eos? [cos (g" x)]dx

(5 )rses)
*Co8| ——X I=81Inx
[reos (3
= j(g—x)dx
2
T X
= —x——+C. .
2x 5 Ans

- - ' -
10. If vectors 4 and b are such that,[4|=3,

) - = .
[b|=§and ax b is a unit vector, then write

- -
the angle between a and b. (1]
- - 2
Solution : Given, ja] =3,|b] =3
- -
and laxb| =1

5 o 2
We know that| ax b |=] || b |sin®

- -
= la]|b|sine =1
= B.ES’m(-) =1
3
) 1
= sin@ = » 1
= sin~ 1=
= 0 = sin (2)
oo T
T 6
. - 2 n
Hence the angle between a4 and b is e Ans.
SECTION — B
19. Prove the fdil.dwing using properties of
determinants : " -
a+b+2c a L b
c b+c¥2d b |=2(@+b+c)’ll
c a c+a+2b

www.cbsepdf.com
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Solution:
a+b+2c a b
L.H.S. = o b+c+2a b
¢ a c+a+2b

Applying C1 - C; + C2 + C3, we get

2(a+b+c) a b
= {2(a+b+c) b+c+2a b
2(a+b+c) a c+a+2b

Taking 2(a + b + c} common from C;, we get

1 a b
= 2(a+b+c)[l b+c+2a b
1 a c+a+2b

Applying Ry — Ry -~ Ry; Rs > R3— Ry, we get

1 a b
= Aa+b+c)|0 b+c+a 0
0 0 c+a+b
Expanding along C;, we get

o 2a+b+)[1.b+c+a)lc+a+b)-0]
=2@+b+c)(@+b+c)

=2(a + b +¢)*=R.H.S. Hence Proved.

20. Differentiatetan™ ( \/x_xz) with respect to
_ 1—
sin~1(2xv1-x?). [4]

;
Solution: ILet y = tan~! ad ]
\ 1-x2
Put x = sin6
y = tan—l sin0 ]
\W1-sin20
= tan-l s'me)
cos0
[+ 1-sin? = cos? 0]
= tan™! (tan 6)
y=290
Differentiating w.r. to 6, we get
d ,
d—g =1 (i)
and let t= sin”'(2xyv1-x?)
Put x = sin@
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sin"(2sin 6v1—sin? §)

sin~! (2 sin 6 cos 6)

-
l

t=26
Differentiating w.r. to 8, we get

dt o
E =2 ...(11)
dy dy/de

Now, 5 dt/do

=%’ [Using (i) and (ii)] Ans.
21. Solve the following differential equation :
cosec xlogy%+ Pyt =o. [4]
Solution : The given differential equation is
cosec xlogyg—z--i-xzyz =0
Separating the variables, we get .
On integrating, we get

dx =0

Ilé%ydyﬂxzsmxdx -C

Put logy=t
= %dy=dtandy =¢

=  [teldt+][¥?sinxdx =C

Integrate both by parts, we get
~t -t
t.%—jl.e—ldt + x2(~cosx)— J2x(—cos x)dx =C

=>—te™ —e —x? cosx+2xsinx —2[1.sin xdx =C
—(1+¢)

et

x> cosx+2xsinx —2{—cosx)=C

. The solution of the given differential equation
is

_(M)ﬁxz cosx+2xsinx+2cosx =C

¥ Ans.
22, Show that the lines 5-x = y;"7 = z+53 and
x8 2y-8 z-5 are coplanar. [4]

7 2

Solution : The given lines are
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5-x y-7 z+3
4 4 -5
x—8 2y-8 z-5
d = =
an 7 2 3
= ==
4 4 -
dx—S_y”‘4_Z—5
A
We know that the given lines are coplanar. If
XXy Ya—lY1 Z2—7
11 ml 111 =0
b my )
Xa=X1 Ya—Y1 Z2—7
Taking LHS. =] h " m

h my )

7, 21==3, x2=8,h=4, 2=

Here, x1 = 5,11

5,l1=4,m1=4,n1=—5, lz=7,m;2=1,112=3

8-5 4-7 5-(-3)
= 4 4 -5
7 1 3
3 3 8
=4 4 -5
7 1 3

3(12+5) +3(12+35) + 8(4—28)
=51+141-192=0=R.H.S.
Hence, the given lines are coplanar.

Hence Proved.

SECTION —C
. T tan
28. Evaluate: | XAy o [6]
p Sec x.cosec x
Solution :
i 4
Let, I= I &dx
g Secx.cosec x
_—
= X8INY. cosx.sin xdx
0 COS X
1 2 "
I= Jxsin“xdx (i)
0

T
I= j(n—x)sinz(n—x)dx
0

[+ 8 Fopdx =& f(a-x)ix ]
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T
I= [(r-x)sin® xdx (i
(J;( - ‘ ) and S= mrl=mrvrl +h?
Adding (i) and (ii), we get (w P=r?+h?)
. ‘
A= [[xsin? x+(m—x)sin? xdx] = §? = w4 (P + 1)
0 :
T, 3V (3v o )
= -x)dx = 1[2.'-——- —+h
gsm Wx+mn—x) —
T2
= ng sin“ xdx [Using (ii)]
A"
- qlTcos2x &= 31|:V(3—+h)
= Tl:({ 2- dx ‘Ithz
(' + c082% =1—sin? x) Fzor S to be least, §? is also least.
_ ds? —6V
_ El:x_sinzx]ﬂ: A E = 3EV.[—Eh—3-+1)
2 2 |
2¢2 -
T and s _ 4 V(ﬂ)—z
= 2] = N 0] dn T Jh
2 54v?
= 21 = ‘7 =T (1)
2 For max. or min. § (and so $%),
= — Ans. 2
4 LN
dh
29. Prove that the sem-verﬂcd angle of the right - 6V = 73
circular cone of given volume and least curved . /3
6v .
surface area is cot ™ /2. [6] = h= (?) iV}
Solution : Letr, &, I, V and S be the base radius, .. From (iii),
. . . 202 2
height, slant height, volume (given) and curved d 52 _ 54;7 > 0(+ve)
surface of the cone respectively. Then dn
A = 5? and therefore S is least.
In right angled A AOB,
cotf= —
T .
— _.___h = _T_:-.h3/ 2
= v/m V3V
[From (ii)]
T |6V -
Slant height 2 = 72 + b2 ..(0) = cot 8= */W' —= V2  [From (iv)]
= %m‘zk (given) .. The semivertical angle,
3V b= cot " (v2) Ans.
e
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SET III

Time allowed : 3 hours

Note : Except for the following questions, all the
remaining questions have been asked in

previous sets,
SECTION — A
w/2
9. Evaluate: | e*(sinx—cosx)dx. [1]
-0
Solution :
/2
Let] = | e*{sinx—cosx)dx

0

/2 /2

= [ e*sinxdx— | " cosxdx

0 0

On integrating IInd integral by parts, we get
n/2 /2
| e¥sinxdx—|cosx | e*dx—

0 0
n/2 d * e |
(J; -d;cosxje
1:/2 n/2
= | e sinxdx—| [e" cosef/? — [ e"(~sinx)dx
0 0

) n/2 15/2
= [ e"sinxdr—[e™2.0-¢01]- | e*sinxdx
0 0
= —(O—l):l. A.IIS-
10. Write a unitvectorin the direction of the sum of
- A FaN A - A A A
the vectors g =24+2j-5k and b =2i+j-7k.
[1]

Solution :

A A A
Given,

—> A A A AA A

= a+b = (2i+2j-5k)+(2i+j-7k)
A A A
= 4i+3j-12k

- o
and [a+b|=J42+3% 1 (C12)?
= V16+9+144 =169 =13
‘ - -
The unit vector in the directionof a+ % is
- -

a+b

- -
|a+b|

_ 4ir3j-12k
13
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Maximum marks.: 100

47,35 122
=B "
SECTION — B

19. Using properties hof determinants, prove thé
following:
2 +1 xy xz
xy ¥+l yz |=1+x+y% 422 [4)

xz ¥z 22 +1

Solution : Taking L. H. S.

x? +1 xy xz

xy y2+1 Yz
xz Yz 2241

Let A=

Multiply Cy, Co, Csby x, y, z respectively, we get
:c(Jc2 +1) Iyz xz?

A= x_;z— xzy y(y2 +1) .yzz
’z yzz (22 +1)z
Takingx,y,z common from Ry, Ry, Rarespectively,
we get
2+l oy 2
A= J--xyz 2 oyl 22
Yz 2 2 2
. ¥ z°+1

Applying C; - C; + C; + Cz, we get

x2+y2+zz+1 yz P
A= [ +y?+2241 Y41 2
2yt e 41 P 24

Taking 2+ yz +22+ 1) common from Cq, we
get '

1 y2 z?
A= (x2+y2+22+1)1 y2+1 z2

1 ¥ 2241
Applying Rz - R; —Ry; R3 » R3 — Ry, we get

_ 1 y2 z?
A= E2+y?+22+0 1 0
0 0 1

Expanding along C,, we get
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P+ +2+1).1.(1-0)
=2+ +22+1=RHS.
Hence Proved.

‘20, Differentiate tan™
X

(\/14'_1'2-—1

———J with respect

tosin™ (1 ziz ), when x # 0. {4]
+x°.)
Solution : Tet, y = tan™ [_W}
: x
Putting x = tan 6,
1| V1+tan?6-1
y’ = tan —_
tan 6
= tan-l (Sece—l)
) tan©
_ tanl 1~cose)
- \ sin®
(
2sin? 9
= tan_l
2sin9cos—
22
= tan™t (tang)
2
_ 8
¥=3
Differentiating w.r. t. 8, we get
dy 1 .
B2 (i)
2
and lett= Slnl( xz)
1+x 2.
Putting x= tan B
f = 1 [ 2tan® )
- 1+tan? @
-1 (Ztane)
- sec’ 0
>+ 1+tan® © = sec? 6)
= gin™! (2 sin 6 cos 6)
= sin™ (sin 28)
. . t= 20
Differentiating w.r. t. 8, we get
dt .
0= ~(if)
Using (i) and (ii), we get
. 1
dy _ dy/d8_2 1
" dt/de 2 s AW
www.cbsepdf.com 34

Download All Previous Year and Sample Paper from www.cbsepdf.com

21.

Find the particular solution of the differential

. _dy  x(2logx+1) .~ R
equation o ﬂsiny+ycosy given thaty = )
when x=1. [4]

Solution : The given differential equation is
dy _ x(2logx+1)

dx  siny+ycosy -0

Separating the variables, we get
(siny +ycosy)dy=x(2log x +1) dx
On integrating both sides, we get
[sinydy +[y cosy dy = [ x(2log x +1)dx
=—cosy+y.siny—[Lsinydy

x? x% 2

= 7(210gx+1)~j7-;dx+c

=>-cosy+ysiny-(-cosy)

2 2
x x

=2 (2Qlogx+1)—-—+C
2 (21og ) 2

= ysiny=x"logx+C
’ T
Putﬁng y: E a.nd.x=1, Weget
TeinZ = 12log 1+ C
2 2
T1-0+C =C ==~
= 51= +C =C=7

. The particular solution of the given differential
equation is

ysiny= -;~+x210gx Ans.

- A NAA AA
Show that lines 7 = (i+ j—k)+A(37{—j) and

- A -
r= (4’1:'— /I;) +1 (2‘; +3k) interesect. Also find
their point of intersection. [4]

olution : The equation of given lines are

- A AR A oA
ro= (i+j~k)+REBi-f) .(3)

- AA AN

r = (4i-k)+p2i+3k) ..(ii)
For lines (i) and (ii) to be intersecting
A A A /} A AN A A
(i+j-k)+M3i—f)=(4i-k)+n2i+3k)
for some values of A and p.

:>(1+3x)?+(1-x)'}-i=(4+2p)?+(3p—1)':2

On equating coefficients,
1+3h=4+2p ..
1-2=0
-1=3u-1
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= A=landu=0

These values of 4 and 1 satisfy the equation (jii).

<. Lines (i) and (ii) intersect at the point whose
A A

position vector is 4 i—k.

Thus, thecoordinates of the pointof intersection are

(4 0,-1). Ans,

SECTION —C

m2  xsinxcosx
28. Evaluate: | T S P [6]
0 sin* x+cost x

Solution :

m/2 xsinxcosx
Let I= | —F——7 (i)
0 sin*x+cos*x

e ,;)cos(n ‘)
/2|3 " n T
= f 2 — 2 - ,.;2 oy
0 : g -~
sin (2 x)+cos (2 x)

[ § fxdax = [§ fla—n)ax

/2 (gmx]cosxsinx

0 cos4x+sin4x

. (T T .
( sin (E~x)= cos x andcos(a—x)=sm x)

/2 (g—x)sinxcosx

dx

I= dx ..
6[ sin® x+cos* x @
Adding (i) and (ii), we get
/2 % sin xcos x
/2 =
= 2
A= [

0 sin“x+cos™ x
Dividing Nr and Dr by cos? x, we get
™2 tan xsec® x

I=
45 tan®x+1

Putting tan’x = t
=2tanxsec?xdrx = dt

Also, x = 0=t=0
T
and x=E=>t=oo
nY df =m 4,
= = =~-| tan t]o
! 8(j)t2+1 8[

= g[tzm_.1 oo —tan ™! 0]

= E(E_O =ﬁ. Ans.
312 16
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29. Of all the closed nght circular cylindrical cans
of volume 128 & ecm?, find the dimensions of the
can'which has minimum surface area.  [6]
Solution : Let  cm be the base radius and % cm
be the height of the closed cylindrical cans of
given volume = 128 & cm®.

5 A
h
< O~—>

Then volume, V = nr*h = 128n

128 .
= = ’;2— (D)
Also surface area, " S = 2nrh + 2nr?
= 2n(r°ﬁ+r2)
2
r
> S= Zn(rz +B§)
r

Differentiating w.r. t. 7, we get
Esi = 2% (Zr - P‘E)

d?' r2
2
and d_S - 2n(2+1283><2)
dr? r
For maxima or minima,
dS
=0
_ dr
= 2n ( —1—28-) =0
r? ‘
= 27 = 128
= P =64
= r=4cm
d%s ( 256)
d 24—
an ar? 64
=12n>0

= S is minimum.
The dlmensmns of such a can are

r=4cm
128 128
and h="F =
r? 42
T 16 " )

NO Login No OTP No advertisement


http://www.cbsepdf.com
http://www.cbsepdf.com

CBSE 2015 Maths Download All Previos Year and Sample Paper from www.cbsepdf.com

Mathematics 2015 (Qutside Delhi) SET I

Time allowed : 3 hours

SECTION — A

X+y x+z z+x

1. Write the valueofA=| Z x Yy [11
3 -3 -3

x+y x+z zZ+x
Solution :Given, A = | 2 x y
|3 3 -3
Applying R; = Ry + Ry, we get
X+y+z x+y+z x+y+z

A= z x y

-3 -3 -3
111
A=-3(x+y+z)|2 X V¥
111

[Taking out (x + y + 2) and (- 3) common from
Ry and Rj respectively]

A=-3x+y+2z).0
[-- R; and Rj are identical]
= A=0 Ans.

2. Write the sum of the order and degree of the
following differential equation :

FHIE :

Solution : Given,

3
dx |\ dx
On differentiating w.r.t. x both sides, we get
dy 2 dy
32| x=2 =0
(dx) w2

Since the order and degree of the differential
equation is 2 and 1 respectively.

So, the sum of the order and degree is 3. Ans.

3. Write the integrating factor of the following
differential equation :

d;
(1+yz)+ (ny—coty)gy =0. [1]
Solution : Given,

(1+3) + (2xy ~ cot y) Zx—y =0

1 www.cbsepdf.com

Maximum marks : 100
=  (1+y)dx+2xydy = cotydy
dx [ 2y ] coty

dy (1+4° 1+y2
This is a linear differential equation of the form
i +Rx =5,
dy )
where R= —2
1+y?
t
and §=
1+y
2y ”
o _ S
Integrating factor = ¢ =e
= elog(1+ yl)
=1+ Ans.

lffz,iande are mutually perpendicular unit
vectors, then find the value of|2& +b+ cl.
[1]
. AN A }
Solution: Letx = |2a+b+¢]|
2 = |22 +b +c|?
=4[22+ b |2+ | 5]2+
A A
2Q2a.b+b.6+26.4)
Since, 2, 3 and Gare mutually perpendicular

unit vectors.
A A A A

s 33 = bec=c.a=0
So, 2 = 4x1+1+1+2
2x0+0+2x])
= 2 =6
x = 6
A N
Hence,[2a+b+¢| = 6. Ans.

Write a unit vector perpendicular to both the

- A A LY a

vectors 2 =i+j+k and 5 =7+7- [1]

Solution : A vector perﬁendicular to both 7

and?is?z)x?

wl

ol

X

- -
~ Unitvector Lto 4 and b =

ol

|

NO Login No OTP No advertisement

._)
ax


http://www.cbsepdf.com
http://www.cbsepdf.com

CBSE 2015 Maths

6.

7.

=l

X

Sl

1]
> TR = o=y
=l e D>
[ I

=T 0-D)-FO-D+k@a-1)
A A
=—i+j

[@x7]= Jer2e? =2

A oA
—i+]

-+ Required unit vector = 2 Ans.

The equations of a line are 5x -3 =15y + 7 =
3 — 10z. Write the direction cosines of the line.
(1
Solution: Givenlineis5x-3=15y+7=3-10z
Rewritting the eq. in standard form :

-3

]
puy
(3]

—
=
+
i
01‘\1
—
1}

[
[l
=

—
N
|
oiW
—

o3 gyl o3

i 5 _YT15_"T10
1 11
5 5 10

Thus, the direction ratios of the line are

l,l,ll- je.,6,2,—3.

5715710 ‘

Hence, its direction cosines are
6

+ -~ 2 .
V62422437 6% +224(-3)
-3

6% +22 +(-3)?

, 6 2 -3 -6 -2 3
ie., -, — or —,—,—.
77 7 7 77

. 6 2
e, t—,t—,
757F

N w

Ans.

SECTION —B

To promote the making of toilets for women,
an organisation tried to generate awareness
through

(i) house calls (ii) letters, and (iii)
announcements. The cost for each mode per
attempt is given below :

() T50 (i) ¥ 20 (iii) ¥ 40

The number of attempts made in three villages
X, Y and Z are given below :

www.cbsepdf.com
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(i) (ii)
X 400 300 100
Y 300 250 75
Z 500 400 150

Find the total cost incurred by the organisation
for the three villages separately, using matrices.

. Write one value generated by the organisation
in the society. (4]

Solution : The number of attempts made in three
villages X, Y and Z can be represented by the
3 x 3 matrix. '

400 300 100
X=1300 250 75
500 400 150

and the cost for each mode per attempt can be
represented by the 3 x 1 matrix.
50
Y=|20
. 40

~. By matrix multiplication the cost incurred by
the organisation for the three villages.

400 300 100][50

XY = 300 250 75 {20

500 400 150 j{ 40
30,000
= XY = | 23,000
39,000

Hence the total cost incurred by the organisation
for the three villages separately are ¥ 30,000,
¥ 23,000 and ¥ 39,000.

The organisation in the society generated the
value of cleanliness for the women welfare. Ans.

. Solve forx:

tant(x+ 1D +tant (x-1) = tan! 3 (4]
31

Solution : Given, tan™! (x + 1) + tan™! (x— 1)

- tanl 2
31
- g x+lex-1 tan‘l—B—
1-(x+1)(x-1) 31
wtan !A+tan ! B=tan"! A+B
1- AB
= tan! -2 = tan 1L
2—x2 31
. 2x _ 8
2-x2 31
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= 62x = 16 — 822 Taking 2 common from Ry,
= 4x? +31x-8=0 a+b b+c a+c
Solving the quadratic equation, we get A= 2abcla+b b a
(4x—1) (x +8) =0 b btc ¢
- x% or—8. Applying R; - R1 —-Rzand R3 —» R3 - Ry
Since, x = -8 doesn’t satisfy the given equation. 0 ¢ ¢
So neglecting it. A= 2gbcla+b b a
x = % Ans. ~2 0 -a
OR Now, taking ¢ and 2 common from R; and R
Prove the following : 0 1 1
cot1 (xy+1)+cot"'1 (yz"'l}'_cot-l (m+1) A=222b3a+b b g
x-y y—z zZ—x -1 0 -1
=00 <xy, yx, zx<1). Expanding along R;,

Soluation: L. H.S.

=cot™! [

xy+1
x-y

= +
)+cot 1(2.1‘ 1
z—-x

)

tan | 2L |4 tan1| L2 +tan*1(zux)
ay+1 yz+1 zx+1
| [ tan~! x = cot™? %] 10.

=tan"lx — tan‘ly + tan‘ly - tan"'z + tanlz

—tan'x=0=R.H.S.
Using properties of determinants, prove the

following:
az

@ +ab b2
ab bV +be

Solution :

bc

a
Let A = |22 +ab
ab

Hence Proved.

ac+c?

= 4

ac

02

(4}

2 2

bc
b2
b2 +bc

ac+c

ac

c2

Taking 4, b and ¢ common from C;, Cp and Cs

respectively.

A = abc

Applying R; > R,

A= agbc

a
atb
b

c
b
b+c

a+tc
a
c

+R2+R3

2(a+b) 2(b+c) 2a+c)
a+b b
b b+c

a
c

www.cbsepdf.com

A=2%c? [0(-b-0) -1 {~@+b) +a} +1 (0 +B) |
=202 be? [0-(—2-b+a)+b]

=2a%bc? [0 + b +b]
= 242 bc? [2b]
= 4P =R H.S. Hence Proved.
Find the adjoint of the matrix :
-1 -2 -2
A=|2 1 -2
2 -2 1

and hence show that A. (adj A) = |A| L.
Solution : We have,

(4]

1 =2 =2
A=|2 1 =2
2 2 1
1 -2 .
A= -2 1 =1-4=-3
A 2 -2 24+ 4)=—6
A 2 1 4
=], _,|=-4-2=-6
-2 -2
Ar = =—(=2- =
21 ‘_2 1 ‘ ( H=6
A -2 4=3
252 q TS
A. -1 -2 244
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l -2 =2

1 _2‘ —+4+2=+6

_2‘ =-(2+4)=-6

-2
2 1
Ay Az

Ay Ay
Ay Az

=—1+4=+3

-3 6 6
-6 3 -6
-6 -6 3

adj A =

-1 -2 -2
12 1 -2
2 -2 1
~1(1-4)+2(2+4) -2 (-4-2)
—1(=3)+2(6)~2(-6)
=3+12+12=27
Now L. H.S. = A (adj A)
-1 -2 -2
=2 1 -2
(2 -2 1

|A]

-3 6 6
-6 3 -6
-6 -6 3

27 0 0
={o 27 o
Lo 0o 27

1 00
=2710 1 0
0 01
= |A|.Iz= R, H.S. Hence Proved.

11. Show that the functionf(®) = |x-1] + [x+1],
for all x € R, is not differentiable at the points
x=-landx=1, [4]

Solution : Given,
fx) = |x-1] + [x+1]

—(x-D-(x+1)=-2x, x<-1
={x-D+x+)=2, -1sx<1
(x-D+{x+1)=2x, x21

Now differentiability at x = -1

L Sl = fD)
h—0 -h

LHD =

Download All Previo_s Ypar and?éan{bte b)aE@ from www.cbsepdf.com

h—0

Il

h—0

i 2t
h—0—-h

h—0

=-2

RHD =

= lim

=.0

Since (LHD) = (RHD)

lim &

—h

limz +2h-2

—h

lim -2

(-1+h)— f(-1)

. f(x) is not differentiable at x = -1.
Now differentiability at x = 1

(LHD atx =

(RHD atx=1)

Since

1)

Lo fa-h)- £
h—0 -h

lim 2-2

= ns0 —h

_ lim 0O
~ k>0

0

i FAER = )
h—0 h

_ lim 2(1+h)—2
h—=0 h

im 2+2h-2
h—0 h

= limz—h-= lim 2
>0 h h—0
=2

It

I

Ii

il

LHD 3 RHD

.. fix) is not differentiable at x = 1, also.

Hence Proved.

. 1
12. If y=€""" ¥, then show that

(1—xz)ilz—y—xd—y'—mzy =0.

2 (4]
Solution :.Given,
y= gmsin T x ()
Differentiating both sides w.r.t. x, we get
d_y _ ems‘m"lx v ‘m
dx 1-x°

Www.ébsepdf.com
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\/1_7 d_y , msin 2 ~.Equation. (i) becomes 3 - 2x = (1 - 2x) + 2

= = me
o _ = [{Q-2x)+2) V2 +x—x% dx
Again deferenﬁating, w.r.t, x, we get
\/— y —x mzemsin“lx =1 =I(1~2x)\;‘2+x—x2 dx+2] 2+ x—x2 dx
\/1 x \/l_x?_ =21 =1 +21 ...(ii)

=T = [1-20)V2+x—x? dx

Multiplying both sidesby vy1—x? , we get
Let 2+x-x’=t

d2 d o =1
L2 _y_ _y - 2 msin " x -
(1 x )dx2 R m-e =  (1-2x)dx = dt
2 A I = 'J;dt
= (l—xz)d—y—xd—y—-mzy= 0 [using ()] o
de dx g t1/2+l
Hence Proved. = = 3—+G
13, Ifflx)= yx%+1;¢ -3, E+1
4 24
then find f’ [’ {g‘(x)}] ' (4] = L = zfaﬂ +C
Solution ;: Given, 2 113/2
2 .2 D s
) = 2 +1, gx) = x;;ll = h= 3(2+x R
x -
and  R(x)=2x-3 . and L= [V2+x—22 dx
Now, f(x)= L * 1
, sz_ZE m = I, = j\/2+z~(x2~x+ )dx
0= (xz +l)—(x+1)2x_1“2x_x2 3y 1¥
= 2 = = L = = | —|x—%| dx
(+1) (x2+1)" = 3] 2
and Hix)=2. 1 1 3 1%
= Ih = =|x—— - —|X—=
| 2 2( 2) (2)2 (x 2)
e =T
(x +1) ? x——l—
4 . -1 2
+-Zsin +C
=112 [ W) =2] L
= 2 __2 Ans i
V2241 V5 ' ST PO 2
= 12_—_ E ‘—E 2+x-x
14. Evaluate : [(3-2x)42+x- 2% dx. [4]
Solution : +25in“1 (2x~1)+c (iv)
Let, I= [(3-2x).vV2+x—x° dx. 8 3 ’

From (ii), (iii) and (iv), we get

3
= %(2+x—x2) 2 +(x—%)wf2+x—x2

Let 3-2x= lfx—(2+x—x2)+}l

= 3-2xr=A(1-2%)+pn (i)
= 3-2x= (-2M)x+A+ 1 +25in_1 ('Zx—1)+C’
Equating the coefficients of like terms, we get 4 '

-2\ = =2 where C=C1+C Ans,
= A=1
and A+ w=3 x? +c;:l-:1
= m=3-1=2 Evaluate:jmz—)
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x2+x+1

- (x% +1) (x+2)
_ | x2+1 X
L= (F+1) (x+2) (@ +1)(x+2)

Solution : Let I

= 1= [——dxtf—
x+2 (x“ +1)(x+2)
I = log|x+2]+——— a)
= = —_—
(x2+1)(x+2)
X A Bx+C
(2 +1)(x+2)  x*+2 x*+1
x=A0*+1)+(Bx+C) (x+2)
_ (i)
Putting x+2 =0
= x =-2in (i), we get -2 =5A
-2
= =5
Putting  x =0and x = lin (ii), we get
0=A+2C
=L
= “5
1=2A+3B+3C
6
3B = -
= 5
o2
= “5
I=log |x+2] .
g | 2 1
_Zjix_ﬂs_z_sdx
5 x+2 x* +1
= I=log [x+2|
2.0dx 2, xdx 1. 1
— +- += dx
5II+2 5Jx2+1 5 x%+1
2 1
= I =log|x+2] —glog|x+2|+glog
[x%+1] +%tan"1x+C
I =§log|x+2|+llog | 2% +1]
5 5
+%’ca11_1 x+C. Ans.
. /4 dx . (4]
15. Find ( % cos xVJ2sin2x )
/4 dx

Solution : Let I= IO COS3 xm .
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Multiplying and dividing denominator by cos x
/4 dx _ (/4 sect xdx
°© 4 (2sin2z \Fsian
cos X ~—— 2
cos X cos” x
1+ tan? x)sec? x
I= .[S:/4( . )
5 Jsmxcosx
cos? x
[+ sin2x =2 sin X cos x]
1+tan?x)sec® x
> I= 6‘/ 4( ) dx
2ytanx
Putting tanx = ¢
= sec’x dx = dt, we get
‘wwhen x=0, t=0

and x=£, t=1
4

! (L+)dt

=y 2

3
1 1 1 P
= — —+t2 dt
= 2f°[~/¥ ]
5 1
1 2.5
I= Z|2vt+=£2
= 2[ e }
0
- 5 1
ey I = L\,/E'i“;—tz]

0

I 5 2
= 1= ﬁ+%12}—{~/6+%02]

I= é. Ans.
5
logx
. Fi dx. |, {41
16. Find [.[ (x+1)z ]
logx
O = dx
Solution : Let I=| @+ 12
1
= [log x. dx
J & a1y
H -
Integrating by parts .
dx d dx
= ———J] —logx dx
= togx [ 1| 7108 I(x+1)2]
logx 1
= — + ———dx
=1 (x+1) " x(x+1) il—_l]
“dx 22 x
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_ log x +J(x+1)—x

(x+1) x(x+1)
[Add and subtract x]
N I=_10gx+j(l— 1 )dx
(x+1) x x+l
log x .
= I=- +1 -1 +1|+C
oop tlosl ¥l -loglx 1]+
x log x
= log|—|—
I Ogx+l (x+1)+ ) Ans,

- A AN AA - A A A
17. ¥a=i+2j+kb=27+jandc =3i -47 -5k

18.

then find a unit vector perpendicular to both of

= - =
the vectors (@ — b) and (¢ — b). 4]

Solution ; Here,

(3-b)=i+2j+k-27-}

=T+ +k
3i-4j-5k-27-7
G _5j-5k

—
©
|

<o
N
1l

-

v N N
So, required unit vector r = (4= b)x(c-b)

‘ (@-B)x(2-B) ‘

where
' N
- AA - - .
F=@-b)x(c—B)=|-1 1 1
- 1 -5 -5
=i(-5+5)-7(5-1)+k (5-1)
= —4]+4k
~ o ak-47 |k=7
L. I s Ans.

Hence, r = =
V2442 | V2

Find the equation of a line passing through the
point (1, 2, — 4) and perpendicular to two lines

7 =(8i-197+10k)+ M37 167 +7%)
and ¥ = (157+297 +5k)+ 1 (3 7 + 87 -5 k)al

Solution : Let the direction ratios of required
line be 1, b, ¢, since, the line is perpendicular to

7 = (81-197 +10K)+ M37 —167 +7R)
—)
s

and 7 = (151 +29]+5K)+p (37 +87 ~58)
3a-16b+7c =0
and 3a+8b-5c=0.
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19.

Solving by cross multiplication, we get

a b _ ¢
8056 21+15 24+ 48
a b ¢
= 2%~ 3% 7

. the direction ratios of line ; 2, 3, 6.

Hence, required line through the point (1,2, - 4)
is

il

Y -
a+ib '
(i+27 -4K)+A(27 +3 + 6k) Ans.
OR
Find the equation of the plane passing through
the points (-1, 2,0), (2, 2, 1) and parallel to the
-1 2y+1 z+1
1 2 -1

Solution : The equation of a plane passing through
-1,2,0)is

ax+1)+b(y-2)+c(z-0)=0 (i)
It passes through (2, 2, -1)

a2+ 1) +b2-2)+c(-1-0) =0
3a+0b-c=0 ..(ii)

—

s

-
F

]

line

The given line is
x-1 _ 2Zy+1 z+1
12 -1
11""’1“
ie 5;1‘ = —2=E+—1
1 1 -1

sdr.soflinearel, 1, -1

The plane (i) is parallel to the given line

a+b-c=0 .(i)

Solving (ii) and (iii) by cross multiplication, we
get

a

a £

1 3
i.e., direction ratios of normal to the plane are 1,
2,3.

b_
2

lx+1)+2-2) +3(z-0) =0

x+2y+3z=3. Ans.
Three cards are drawn successively with
replacement from a well shuffled pack of 52
cards, Find the probability distribution of the
number of spades. Hence find the mean of the
distribution. [4]
Solution : Let X denote the number of spades
when three cards are drawn, then, X is arandom
variable that can take values 0, 1, 2, 3.

ie.,
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Let E be the event when spade card is drawn,

. 13 1
= P(E)=—=—
P EB)=2r=7
1 3
q P i

P(X =0) = Probability of getting no spade
0 3
(-
4)\4) o4
P(X =1) = Probability of getting one spade
1,,43-1
<2
= 4/ \4 64
P(X = 2) = Probability of getting two spades
2 3-2
L
T 4/ \4 64
P(X=3) = Probability of getting three spades
3 3-3
("
4/ \4 64

Thus, the probability distribution of random
variable X is given by

X[ o 1 2 3
27 [ 27 | 9 1
P = = = all
X) 64 | 64 | 64 | 64
. Mean (i) = EXP(X)
27 . 27 1
=0X—+1X—+2X—+3xX—
6a ea e
éﬁ_é Ans
.—64"-4 L]
OR

For 6 trials of an experiment, let X be a binomial
variate which satisfies the relation 9P(X = 4) =
P(X = 2). Find the probability of success.

Solution : Let p denote the probability of getting
success and 4 be the probability of failure.

Since, Plx=r)="C,p"q"7
P(x=4) = 5Cyp* 46
and P(x=2) = Cp? ¢ 2
Wehave 9P(X=4)=PX=2)
- 96C,pt -4 = SCypP gt [ 6C4=5Cyl
= IpP=q
= 9p2 = (1-pP [wp+q=1]
= 9p = 12+p*-2p
= 92 -p*+2p-1=0
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20.

= 82 +2p-1=0
= 8t +4p-2p-1=0
= @-1)(@2p+1) =0
11
. -_— 4 ’ 2
Since probability can not be - ve
1
P=3
1
Hence, the probability of success= 1 Ans.

SECTION —C

Consider f: R, - [- 9, o) given by f (x) = 527
+ 6x — 9, Prove that f is invertible with

54+5y -3
iy = (—-sy——J [6]

Solution : To prove f is invertible we have to
prove thatf is one-one and onto.

For one-one
Let x1, x2 € R, , then
flx)) = f(x2)

= 5x12 + 621~ 9 = 5%0% + 6x3— 9

= 52~ +6(x1-x2) =0

= (x1-x)(Bx1+5x+6)=0

= x1—-x3 =0 asb5xy+5x2+
6#0

= X1 =X

i.e., f is one-one function.

For onto

Let f=y

. y = 524 6x-9

L5+ 6x-(9+y) =0

—6+,/36+4x5(9+ )
10

x =
_ —6%,216+20y
- 10
+,/54+5y~3
= 5
54+5y -3

(v xeRy)
Clearly ¥ y € [-9, =], the value of x € Ry

= f is onto function.

Hence f is one-one onto function.

= f is invertible function with

f—l @f) = __—\4544'553’_3

Hence Proved.
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21

OR

A binary operation * is defined on the set
x=R-{-l}byx*y=x+y+xy,Vx,ycX
Check whether * is commutative and

associative. Find its identity element and also
find the inverse of each element of X.**

Find the value of p for which the curves
2 =9p(9—y) and 22 = p(y + 1) cut each other at
right angles. [6]
Solution : Given,

2 =9p 9~y (i)
and Z=py+1) (i)
From (i) and (ii), we get

I O-y)=ply+1)

= Blp-9py=py+p
= 10py = 80p
= y=8
X =9p
Now, differentiating (i) and (ii) w.r.t. x, we get
dy
2x=—9p dx
dy 2x
= = = ——
dx 9p
dy
dy - 2x
o _= T
dx p

Since curves cut each other at right angles

(-2—::-)(—-2—:{) =-1 [ m1mz=—1]
p L %

— 452
= =-1
op*
4
= —p) =1 (= ¥*=9p)
o
p=14 Ans.
Using integration, prove that the curves 3 =

4x and x* = 4y divide the area of the square
bounded by x =0, x =4,y = 0 and y = 4 into

three equal parts. . [6]
Solution : Given,

Y = 4x ' (i)
and x2 = 4y : (i)

**Answer is not given due to the change in present syllabus
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Solving (i) and (ii), we get the point of intersection
(0, 0y and (4, 4).

Ya

P»=4y

B

The area of the region OECDO bounded by the
given curve A, = Area under (y* = 4x) — Area
under (x2 = 4y)

4 | x2
(j)(zf ——4~)dx

34
_ |4 X 2(2_19)
B ENREY R

16 - |
3 5 units ..(ifi)

1

fl

and thearea of the region OACEO A; = Areaunder

¥ =4y
af 2 3 4.
(5]

16 . .
= 3 8. units w(iV)

N

Similarly, the area of the region ODCBO
A3 = Areaofsquare— (A1 +Ap)

16—(1—6~+1—6)
3 3

I

32
=16-—
3

16 )
=359 units (V)

From (iii), (iv) and (v), it can be concluded that
the given curves divide the area of the square
bounded by x = 0, x = 4, y = 0 into three equal

parts. Hence Proved.

. e dy_ )
. owﬁatﬂledﬁermhalequahondx—xy_xz

is homogeneous and also solve it. [6]

Solution : We have
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o _ ¥ 0

il 2

y2
Tet L Y) =
flx, y) xy— 2

x2y2 ]I2

foux, Ay) = Ny -3 -2
= 20f (x, y).

Hence, the differential equation is homogeneous.
Putting y = vx so that %= U+x%} in (i), we get
- .5

dx o -x?
o L
dx -1

= ik do = &

? X
Integrating both sides, we get

- d
= j-u dv = | ot

7 X

‘ . J’(]__.%)d'a = Id?x
v-log 7] = log |x| +C
= L _10g |y| +log [x]=1og |x| +C

y

Hence, x=—"——
log|y[+C

is the required solution

of the differential equation. Hence Proved.

OR

Find the particular solution of the differential
equation (tan"ly —x} dy = (1 + y°) dx, given that
x=1,wheny=0.

Solution : Given,
(tanly —~x)dy = (1 + y)dx

-1 _
> B Vg, -k (i)
1+y
1
Putting tan”! y =tand T 5 =~ in (i), we get
(t—x)dt = dx 1+y*  dy
dx
= — =f-x
dt
= d—x+x =i
dt .(i1)
Here, LF. = BI 1'dt=et

Hence, the solution of the differential equation
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Download All Previos Year and Sample Paper from www.cbsepdf.com

24,

(ii) is given by
x(LR) = J(LE) ¢ dt

xet = [e't dt + C, where C is arbitrary
constant

= xé =téf- [eldt+C
= xd=tf-d+C

-1 1
By ™ Y (tanly-1)+C (i)

[~ t=tar|"1y]
Itis given thatx =1 wheny =0
So, @=(0-1)+C
= C=2
Putting C =2 in (}ii) we get

= Xe

_. -1
e Yy = &Y (tan y-1)+2
x=tanly+2eY -1
is the particular solution the given differential
equation. Ans.
Find the distance of the point P(3, 4, 4) from
the point, where the line joining the points
A(3,-4,-5) and B(2, -3, 1) intersects the plane
x+y+z=T7. [6]
Solution : Equation of the line joining the points
A(3,-4,-5)and B(2,-3,1) is :

- x=3 _ y+4 =z+5
2.3 =3+4 145
x-3 _ y+4 _z+5
= 7 1 6

Coordinates of any point on the line are

Q@B —kk-4,6k-5)
The given line intersects the plane 2x +y +2z =7.

So, 2B3-k)+k-4+6k-5=7
= 6-2k+k-4+6k-5=7
= 5k =10
= k=2

.. Coordinates of a point where line Intersect
planeare (3-k k-4, 6k-5)=(3-2,2-4, 12-5)
= (11 - 21 7)

Now, the distance between the point P(3, 4, 4) and
A(1,-2,7)is given by

PQ = @12 +(4+2) +(4-7)>

= PQ = (2% +(6) +(-3)
= PQ = J4+36+9 =49
PQ = 7 units. Ans.

A company manufactures three kinds of
calculators : A, B and C in its two factories
I and II. The company has got an order for
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manufacturing at least 6400 calculators of
kind A, 4000 of kind B and 4800 of kind
C. The daily output of factory I is of 50
calculators of kind A, 50 calculators of kind
B, and 30 calculators of kind C. The daily
output of factory IT is of 40 calculators of kind
A, 20 of kind B and 40 of kind C. The cost
perday torun factorylis T12,000 and of factory IT
is¥15,000. How many days do the two factories
have to be in operation to produce the order
with the minimum cost? Formulate this
problem as an LPP and solve it graphically.

[6]
Solution : Let the factories I and 1I work for x
and y number of days respectively.

Thus, the given linear programming problem is
Minimize Z =¥ (12000x + 15000y)

Subject to the constraints
50x + 40y = 6400
50x + 20y = 4000
30x + 40y > 4800
x=0
and y=0
Le. 5x + 4y = 640
5x + 2y = 400
3x + 4y = 480
x=0,y=0.
To solve this L. P. P,
Let us consider the equations

Li:5x+4y = 640 «.(i)
Ly:5x +2y = 400 (i)
L3:3x + 4y = 480 -(iii)

The point of intersection of Ly and L, is D(32,
120) and that of L and Ls is C (80,60)
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26.

The shaded region is the solution region of the
given L. P. P.

Corner | Values of the objective function
Points Z=12000x + 15000y
A (0,200) | 12000 x 0+ 15000 x 200 = 30,00,000
B (160,0) | 12000 x 160+ 15000 x 0 = 19, 20, 000
C (80, 60) | 12000 x 80 + 15000 x 60 = 18,60,000
D (32,120) | 12000 x 32 + 15000 x 120 = 21,84,000

Out 6f these values of Z, the minimum value of
Z.is 18,60,000 at x = 80 and y = 60.
Since the feasible region is unbounded so we
draw the graph of inequality
12000 x + 15000 y < 1860000
ie., 4x + 5y < 620
x | 0 1155
y (124 O

L:4x +5y = 620

We observe that open half one represented by
L have no point common with feasible region.

Z 12000 = 80 + 15000 x 60
¥ 18,60,000.

Hence, the factories I and I work for 80 and 60
number of days respectively. Ans,

In a factory which manufactures bolts,

1l

_machines A, B and C manufacture respectively

30%, 50% and 20% of the bolts. Of their outputs
3, 4 and 1 percent respectively are defective
bolts. A bolt is drawn at random from the
product and is found to be defective. Find the
probability that this is not manufactured by

machine B. [6]

Solution : Let E;, E;, Ea and A be the events
defined as below

Ej = the bolt is manufactured by machine A.
E; = the bolt is manufactured by machine B.
Ej = the bolt is manufactured by machine C.
A = the bolt is defective.

then, P(E;) = Probability that the bolt drawn is

manufactured by machine A = %
P(Ez) = Probability that the bolt drawn is
manufactured by machine B = %
P(Es) = Probability that the bolt drawn is
manufactured by machine C = 120%

P(A/E;) = Probability that the bolt drawn is
defective given that it is manufactured by
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machine A.

P(A/Ep) = %6
Similarly, we have, P(A/Ep) = %
and P(A/Ez) = I;—O

Now, using Bayes’ theorem

P(Ez/A) = Probability that the bolt is
manufactured by machine B given that the bolt
drawn is defective.

_ P(Ep) P(A/E,)
P(E;)P(A/E;)+P(E;)P(A/E,)+ P(E3)P(A/E3)

Mathematics 2015 (Delhi)
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50 4
_x.—.
_ 100”100
30 3 50 4 20 1
S X X —— X
1060 100 100 100 100 100

200 200 20
“90+200+20 310 31

Hence, the probability that this is not
manufactured by Machine B =1 -P(E/A)
20 11

= —ﬁ_ﬁ Ans.

All questions are same in Cutside Delhi Set Il and
Set I

SET 1

Time allowed : 3 hours

SECTION — A

> A A A A A A A
1. Ifa=7i+j-4kandb=2i+6j+3k, then

- -
find the projectionof & on b. [1]
Solution : Given,
A A A
4 = Ti+j-4k
A A A
b = 2i+6j+3k
- =
- = - _a.b
. The projectionof 2 on b = .
| 5]

_ (7 x2)+(1x6)+(—4x3) =§

@2 +@6P+@° 7
Ans.

AA A

-2 A A A
2, Find) ifthevectors 2 =i+3j+k, b =2i~j-k

4 n )
and € =Aj+3Kk are coplanar. (1]
Solution : Since, the given vectors are coplanar.

[ab¢c1=0
1 3 1
Here, [?z) It ?] =|2 -1 -1|=0
0 A 3
Expanding along Rs, we get
0 B+1)-2(-1-2)+3(-1-6) =0
= 3xa =21

12

www.cbsepdf.com
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A=7 Ans.

3. Ifalinemakesangles90°,60° and O with.x, yand

z-axis respectively, where 0 is acute, then find
0. _ _ 1]
Solution : Given,

a = 90°
B = 60°
A=0

Let I, m, n be the direction cosines of the given
vector..

Then, ! =cosa,
m = cos B

and n = Cos A

Now, P+mt+n®=1

cos? . + cos? B+ cos? A =1
—  cos? (90°) + cos? (60°) + cos?0 =1

1%
= 02+(_) +costB =1
2 1 3

=1l-==—
= cos? 0 1°1

3 .
= cos @ = - (* 01is acute)

8 = 30° Ans,

4. Write the elementax; of a 3 x 3 matrix A = (ay)

whose elements a;; are given be 4;; = 2
[1]
Solution : Given,
i~
2

aij =

NO Login No OTP No advertisement


http://www.cbsepdf.com
http://www.cbsepdf.com

CBSE 2015 Maths

5. Find the differential equation representing the
family of curves v = é+B,whereAandB are
arbitrary constants. 7’ [1]
Solution : We have,

U= A +B (i)

r
Singe, the given equation contains two arbitrary
constants, we shall differentiate it two times.
Now, differentiating (i) w.r.t. 7, we get

?:— = —%+0
= 72 % =-A ..(if)
Again, differentiating (ii) w.r.t. , we get
r? x%+2rx% =0
= r%+2$—f =0

This is the required differential equation
representing the family of the given curve. Ans,

. Find the integrating factor of the differential

-2
equation d__y_ Ezl. (1]
Ve o Jx |dy
Solution : We have,
e—Z\/; _ L E 1
Vx o Vx )dy
. dy _ N v
A Nr x
. dy LY N
dx Jx - x
which is a linear differential equation of the form
dy
P
dx+ vz Qi
where P= _\/?
e‘z‘/;
d =
an Q "
LE = P

fidx
=e o ezJE Ans.
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SECTION —B

2 01

" 7. IfA=|2 1 3|, find A%-5A +4Iand hence

1 -10
find a matrix X such that A2—5A + 41 + X=0.[4]
Solution : We have, 3

~

1
A= 1 3
1 -1 0
[2 0 1][2 0 1
= AZ=AA=[2 1 3|2 1 3
1 -1 0]|1 -1 0
[5 -1 2
=9 -2 5
0 -1 -2
[(-5)2 (-5).0 (-5).1
= ~5A=|[(-5)2 (-5).1 (-5).3
[(-B).1 (-5)(-1) (-5).0

-0 0 -5
=|-10 -5 -15
-5 5 0

S O
B O O

2
—25
0
0=
4

4
+/0
0

O R O

-10 0 -5
[qo -5 ~15
-1 -3
-3 -10
b
Now, A>-5A +41+X=0
= X = —(A%-5A +4I)
-1 -1 =371 1 3
= X=(-1|-1 -3 —-10|=|1 3 10
-5 4 2 5 -4 -2

Ans,
OR
1 -2 3
If A=| 0 -1 4|, find (AL
-2 2 1
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Solution : Given,

-2 3

A= -1 4

-2 2 1

(1 0 -2

Now, A'= |2 -1 2

13 4 1

1 0 -2

|[A] = -2 -1 2

3 4 1
=1(-1-8)-0(-2-6)—-2(-8+3)

=-9+10=1#0

So, A’ is invertible.
A'11=-9,Ar=8A"13=-5
Ay = -8B Apn=7 A'n=-4
Az = =2, A'p=2,Apa=~1

[A'; Ay Ay
adj A’ = |A2 A'n Alp
A3 A'p A'p
9 -8 -2
= |8 7 2
5 4 -1
1
A'”‘l: ——,.ade'-
—adj A’ [ A =1]
9 -8 -2
= @ayt=|8 7 2 Ans.
5 -4 -1
a -1 0

8. Iffx) = | ax a -1|, using properties of
ax® ax a
determinants find the value of f(2x) - flx). [4]

a -1 0
Solution : Given, fix)= [ & a -1
ax* ax a
Taking # common from C;
1 -1 0
= f)=alx a -1
x> ax a
Applying C, — C; + Cy, we get

www.cbsepdf.com
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1 0 0
fix)y=al x x+a -1
x x+ax a
On expanding along Ry,
fx) = a(@® + ax +ax + 1)
= fx) = a(@® + 2ax + 1)
a -1 0
Also, f2x) = 2ax a -1
dax? 2ax a
1 -1 0f
= f2x)=a|2x a -1
4x> 2ax a
Applying C; — Ca + Cy, we get
1 0 0

f(2x)=a| 2x 2x+a -1

4x* 4x*+2ax 4

On Expanding along R;
= A2%) = ala(@x + a) +4x> + 2ax)
= A2x) =aldo?® + @* + dax}
%) f(x) = (A + 2+ a2~ 25— 1)
= =g(32% + 2ax)
= =ax (3% + 24). Ans.
9. Find: [— %, l
sinx +sin2x 1
. T S
Solution:Let I JSinx+sinzx x
= I= [t
sinx+2sinxcosx
1
- = e 2cosn ™
I= | sin x
- - Sinzx(1+2cosx)
sinx dx

(1—cos? x) (1+2cos x)

Putting  cosx = t,—sinxdx=di

= sinxdx = —dt

I= |

1l

—dt
(1-£2)(1+2f)

-1

= | dt
A—H(+H)1+28)
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Let -1 _A B _C
A+H(1-1)(1+2t) 1+ (-8 (1+28)
(i)

-1=A Q-8 @ +28) +B(L+1£) (1+28) + C (1 +0)
(-1

Putting 1-t=10
or t = 1in (i), we get
-1= 6B
= B = -1
Putting 1+t=0
or t = -1in (i), we get
-1=-2A
As L
= =2
Putting 1+2¢=0
or t=—% in (i), we get
3
—I—ZC
4
= C=—3
-1 _ 1 1 4

A+(1-0)1+28) 20+8) 6(1-f) 3(1+28)

—dt
1+H(1-H0-+2

=1 =f

dt—=
611 t

at-2]

= 1=3/07 312t

271+t

=1 =%10gil+tl+%log]1—t|

—54—210g|1+2t|+C

=1 =%10g|1+cosx]+%log [1—cosx|

2
-3 log [1+2cosx] +C
Ans.

OR
2 -3x+1

N

[1]

Integrate the following w.r.t. x:

Solution : Given,
2 -3r+1-1+1 _ _[_xz "‘31—1"‘1—1]

-2 V1%

. _[l—x +3x—2]
Vi-x?
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_ 1-x2 _3x-2
Vi-x?  J1-x?
N 3x-2

\/1—3:2

I(— l—x2 — 3x-2 iy

N

—[V1-x%dx - 2
I IJ_

\/1 —x?
—-—dx
V1-x2

(Putting 1 - x2 =t = - 2x dx = df)

2 -3x+1

= V1-x2

dx

il

=—[V1-x%dx - 3f ———

dx+2f ———

‘/_
= —V1-x?dx +§Iﬁdt+2’r

—:2:5 1-x —%sm x+3y1—-x% +2sin tx+C

bl 1—x2+%sin"1x+3\fl-x2+c Ans.

10. Evaluate: [" (cosax—sinbx)®dx. [4]

Solution :

LetI = [" (cosax—sinbx)?dx

I = ]” (cos® ax+sin® bx
—2 cosax sin bx)dx

I=[% (cos®axdx+ J’_’Atnsin2 bxdx -2
[T cosaxsinbxdx

= 1= Zlgcoszaxdx+ 2_[(’)tsirl2 bxdx—0
[Since cos? ax and sin? bx are even functons

and cos ax sin bx is an odd function]
> T=23 [1+co:2ax]dx+2jg[l—c352bedx

= I= fg(1+c052ax)dx+jg(1~c052bx)dx
= I= [{(1+cos2ax +1-cos2bx)dx

= I= [§(2+cos2ax - cos2bx)dx
sin?.ax]" ,_[sinsz]"
0 0

= I=2[x]f +[

24 2b
sin2ar  sin2bxn
= I=2n+ -
2a 2b
= I =2nifg,beZ Ans.

NO Login No OTP No advertisement


http://www.cbsepdf.com
http://www.cbsepdf.com

16

CBSE 2015 Maths

11. A bag‘A’ contains 4 black and 6 red balls and
bag ‘B’ contains 7 black and 3 red balls. A die
is thrown. If 1 or 2 appears on it, then bag A
is chosen, otherwise bag B. If two balls are
drawn at random (without replacement) from
the selected bag, find the probability of one of
them being red.and another black. [4]
Solution : Consider the following events :

E; = Getting 1 or 2 on die.
E; = Getting 3, 4, 5 or 6 on die.
E = One of the ball drawn is red and another

is black.
I
(E) = =3
' 4 2
d P(Ey) = ===
an (B2) = ==3
P(E/E;) = Probabilityofdrawingaredandablack
ball when bag A has been chosen.
=P (RB) + P (BR)
6 4. 4.6 48 8
P(E/E) = =X+t —=Xo=o=

P(E/E;) = Probability of drawing a red and
a black ball when bag B has been chosen.
3 .7 7 3 2 7
= —X—+—
10 9 10 9 90 15

Using the law of total probability, we have
P(E) = P(Eq) P(E/Eq) + P(Ep) P(E/E2)

1 8 2 7
= —X—+—X—
3 15 3 15
22
= — Ans,
45
OR

An unbiased coin is tossed 4 times. Find the
mean and variance of the number of heads
obtained.

Solution : Let X denote the number of heads in
the four tosses of the coin, then X is a random
variable that can have values 0, 1, 2, 3, 4.

P(X = 0) = Probability of getting no head
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P(X = 2) = Probability of getting two.head
(HHTT, HTHT, HTTH, THHT, THTH, TTHH)
= 6X% l = g
P(X = 3) = Probability of getting three head
(HHHT, HHTH, HTHH, THHH)
1 1

= 4xXx—=—
16 2

P(X = 4) = Probability of getting four head
(HHHH)

1
= 16

Thus, the probability distribution of random
variable X is given by

X 0 1 2 3 4

1 1 3| 1] 1
PO 1 16 4 8 | 4 | 16
x |P=PX=x;)| Px; P,xz2 :

7 .
0 = 0 0

16 '
11 1 I

4 4 4
2 3 3 3

8 4 2
3 1 3 2

4 4 4

1 1
4 = - 1

16 4

SPx; =2 | ZPxf =5

Mean = i: ZPixi =2
and Var (x) = Px? —(Px; )F =5-4=1

Hence, Mean = 2 and Variance = 1. Ans.

5> A A A > " A
12. If ¥ =xi+yj+zk, find (rxi(rxj)+xy.

[4]

Solution : Given,
- A A A
r = xi+yj+zk,
Now,(_r)x ’i\), (?x?)+xy
A A A A A A A A
=[(xi+yj+zk)xil.[(xi+yj+zk)xjl+xy
Y A A A
[er=xi+yj+zkl

=[(x’z'\x?+y?x?+zI‘:x‘;})].[(xlz}x:7>+y’]§x:75
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+zlléx?)]+xy

= (O—yi’2+z’}).(x."€+0-z,i\)+xy
=(0z~xy + 0z) + xy
=~xy+xy=0.

13. Find the distance between the point (~ 1, - 5,
—10) and the point of intersection of the line
X—-2 y+1 z-2

Ans.

and the planex-y + 2 =5,

3 4
4]
x-2  y+1 2z-2
fon ¢ eI Sk
Solution: Let 3 2 12
= x=23k+2,
y=4k-1,
z=12k+2

Coordinates of any point on the line are
(3k+2,4k -1, 12k + 2).

The point of intersection of the line
-2 y+1 z-2
3 4 12

will also be in the form (3k + 2, 4k -1, 12k + 2)
and it will satisfy the equation of plane.

and theplanex—y +z=5

Now, putting x=3k+2,
y=4k-1
and z=12k+2inx—-y+z=5,
we get
3k+2-(4k-1)+12k+2=5
= 11k+5=5
= 1lk=0
= k=0
y x=2,
y=-1,
z=2

Hence, the point of intersection of
-2 y+1 z-2
3 4 12

is (2,-1,2).

-. Distance between the point (- 1, -5,-10) and

(2,41, 2)

Using distance formula

and the planex-y +z =5

www.cbsepdf.com

Download All Previos Year and Sample Paper from www.cbsepdf.com

14.

= J@+1)? +(=1+57 +(2+ 10§

= 32 442 4122
= /169 =13 units

Hence, the distance between the point (-1, -5,
—10) and the point of intersection of the line
x-2 y+1 z-2

3 4 12
is 13 units.

and the planex -y +z=5
Ans.

If sin [cot™ (x + 1)] = cos(tan™ x), then find x.
[4]

Solution : Given, sin [cot™ (x + 1)] = cos(tan™! x)

si.n{sin"1 1

4 1
—_———— > = {084 CO0S
,/1+(x+1)2} { \/1+12}

andtan™ x = cos™1 1 }

1+ %2 «/1+7
o 1 _ 1
VI+E+1? Vl+a?
o 1 .1
\/1+x2+1+2x \/1+x2
. 1 _ 1
\/x2+2x+2 \/lTx_E
= \/1+x2 = \/x2+2x+2
On squaring both sides, we get
1+2=x2+2xr+2
= r+2=1
-1
= x= = Ans.
OR

5 2
If (tan~? )% + (cot™ 1) = % then find x.

2
Solution : Given, (tan™ x)? + (cot™ x)? L

8
= (tan™! x +cot™ ¥)? -2 tan”! x cot™? x=¥
2 .
: T -1 kI | 5111‘2
= I 2tan tx[Eopanlx ) =28
(2) x(z fan ) 8
2 2
= ET —mtan™ x + 2(tan”t x)2=5—n~
2 2
= 2tantx)?-rtanlx+ %-%: 0
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15.

= 2(tan‘1x)2—1rtan;1x—% =0

Solving the quadratic equation, we get

2
nﬂ:,fn: +4x2x~3—
tanlx = 8

2x2
+
= fonlx = FE2T
4
3n -7
= tanlx= — ortan! x=—
=7 2
3n (—n)
= x = tan— orx=fan| —
4 4
= x = -1 Ans,

. Vit +41-22 +V1-22 el
o (Vi i XS e
fin [4]
dx
Solution : Given,

[JH_x+J1—x]
Vi+2? —y1-x

Puttmg x* = cos 20 we have

(J1+c0820 ++/1—cos20
\\/1+c0526—s/1—c0526

y = tan™

- y= tan! &0529+&5m29

' V2052 6 ~y25in? 0

. y = tan? cosG+sTnG)
cosB—sinB

Dividing the numerator and denominator by
cosB, we get

y=tan'1 1+tan9)
1-tanb
(
tan§+tan9
> yswnt |
1-tan—.tan®
\ 4
= = tan™? tan(£+6)]
Y |4
x
= —+0
= y=7
y=-’E 1 st (- x* = cos26)
4 2 i)

Now, differentiating (i), w.r.t. x, we get

dy _ 0+1x{ =

dx 2 ’1—(232)2 ]sz

www.cbsepdf.com
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dy —X

dx ) Vi-x*

= Ans.

16. If x=acos 0 +bsin6,y=asin8-bcos 6, show

yd'y _xdy
that Z—= - +y =0. [4]
Solution : We have,
x=acos0+bsin® (i)
y=asin6-bcosH ..(ii)

On squaring and adding (i) and (i), we get
xz + y2 = + (ﬂ sinf0-b
cos 0)2

= a° cos? 0 + b2 sin? 0 + 2ab cos 0 sind
+ 22 sin? 0 + b? cos* 0 — 2ab cos 0 sind

= a2 (cos” 0 + sin? @) + b? (sin? 6 +
cos? 0)

= P+t =+ ...(iii)

Now, differentiating both sides of equatlon (iii)
w.r.t. x, weget

(@ cos 0 + b sin 6)

2x+2yd—y =0
dy _ dz
—2x
= Zydx
dy - x .
I = y wo(iV)

Again, differentiating both sides of (iv) w.r.t. x,
we get

]
dx? L '
d*y y-x -
= — = - y )| [from (iv)]
dx? —
| A
d? [
= —Z- = - yl_;xz] V)
dx |y
Now, we have
d’y _dy
L.H.S = yzdx2 ~x=Lty

1t
o
i
w ™
w| |
2
T
R
I
< |x
h SE—
+
L4
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2 2
_ x4ty =j'%(4+2x)\/3-—4x—x2 dx
y
+[V3—dx—x? dx
= 0 =R. H. S. Hence Proved. .
17. Theside of an equilateral triangle is increasing = 511 +Ip (i)

at the rate of 2 cm/s. At what rate is its area

increasing when the side of the triangle is Now, ;= [(4+2x) y3—4x—x2 dx

20em? [4]
Solution : We know that Area of an equilateral Let 3—4x-x%=f
triangle, = (4 + 22)dx= dt
A —£ ' = ~[Jtdt
where 2 = side of an equilateral triangle. 1
» da = —Jt24dt
Given — =2cm/s 3
at = _th +C1
d(\3 -3
Now, Eé = E(Taz] 2 3
dt = “3(3—45‘"1’2)2 +C LG
V3 da '
= —4—X2Xﬂx-d—t (... t‘=3—4x—x2)
- ‘/_ L and L= [V3—-4x—x% dx
- “a
,/‘,, 2o Vo = [y3+4=(2 +4x+4) dx
when the side of the trmngle is 20 cm. =[47-(x+2)% dx

aA N 2
[a‘t ]a=20 = 20+/3em?/s | f—_—(sﬁ)z—(x+2)2dx

Hence, the area is increasing at the rate of

20/3em?/s when the side of the triangle is =L TR a2y
20 cm. Ans. 2
2
18, Find [(x+3)W3-4x—2 dx. [4] + (ﬁ) 2112 +Ca
. 2 (7
Solution :
Let I= [(x+3W3-4x—x? dx --(x+2)\/3 4x - x* + sin™ (xj;) +Co
d
Let x+3= ?.E(S—4x—xz)+u ...(iii)
= x+3=M-4-2x)+ From (i), (ii) and (iii), we get
= X+3=(-2A)x-4A+qn 3
Equating the coefficients of like terms, we get = —%(3—4:: -x? )E + % (x+2W3—4x—x?
~2=1
-1 7 . x+2
= +— +C
= =3 = (F)
and -4A+u=3 whereC=C+C; Ans,
_af= _ 3 . Three schools A, B and C organised a mela for
= 5 tp= collectmg funds for helping the rehabilitation
= p=3-2=1 of flood victims. They sold handmade fans,
‘ mats and plates from recycled material at a
= [%(4+ 2x)+1] V3-—4x-2% dx cost of ¥ 25, X 100 and ¥ 50 each. The number

of articles sold are glven below :
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20.

Acticle School| A B C
Hand-fans 40 + 25 | 35
Mats 50 | 40 | 50

Plates 20 30 | 40

Find the fund collected by each school

separately by selling the above articles. Also
find the total funds collected for the purpose.

Write one value generated by the above
situation. [4]
Solution : The number of articles sold by each
school can be represented by the 3 x 3 matrix
40 25 35
X= |50 40 50
20 30 40

and the cost of each article can be represented
by the 1 x 3 matrix

= [2510050]

- Funds collected by each school separately is

given by the matrix multiplication.
40 25 35
= [25 100 50] | 50 40 50
20 30 40
= [7000 6125 7875]
Hence, the funds collected by schools A, B and
C are ¥ 7,000, ¥ 6,125 and ¥7,875 respectively.
The total funds collected for flood victims
= ¥(7,000 +6,125+7,875)
= ¥21,000

The above situation exhibits the helping nature
of students. Ans.

SECTION-C

Let N denote the set of all natural numbersand R
betherelationonN x N defined by (2, b) R (c, d) if
ad(b + ¢) = bc(a + d). Show that R is an
equivalence relation. [6]

Solution : We know that relation R will be an
equivalence relation, if we prove it as a reflexive,
symmetric and transitive relation.

(i) Reflexivity :
Let (4, b), be an arbitrary element of N x N
then, (a,b) e NxN
a,beN
ab(b +a) = ba(a+b)

T @HR @D
@b R@b)V @b)eNxN.
(ii) Symmetry: -
Let (4, b), (¢, d) bé dni arbitrary elementof N x N
suchthat (@ H)R (¢ d)

=
=

www.cbsepdf.com
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= ad(b + ¢) = be(a +4d)
= cb(d +a) = da(c +b)
= (¢, )R (ab)
S @R D= HREV @, D), deNxN
So, R is symmetricon N x N.
(iii) Transitivity :

“Let (a, b), (c, d), (e, f) be an arbitrary element of
N x N such that (g, b) R (¢, d) and (c, d) R (e, f),
then (a2, b) R (c, d)

= ad(b +c) = befa + d)
- b+c _ a+d
be  ad
1.1 1.1 .
= E+C = ;+E (i)
Also, (¢, ) R (e, f)
= " cf(d + €) = de(c +f)
- dte _c+f
de cf
11 1.1 .
= E-—l—-e- = C+ ...(11)
Adding (i) and (ii), we get
1,1),(1,1 [1+l]+(1+1)
(b+c)+(d+e)_ a d)\c f
- 1,111
b e a f
b+e at+f
= “be af
> afib + €) = be(a +f)-
> @b Reh

Thus, (2, b) R (¢, d) and (¢, ) R (e, f) = (4, )
ReN.V@b)(c,dEfle NxN
So, R is transitive on N x N.
Hence, R being reflexive, symmetric and
transitive, is an equivalence relation on N x N.
Hence Proved.
21, Using integration find the area of the triangle
formed by positive x-axis and tangent and
normal to the circle 2 +y2 =4 at (1, V3). [6]
Solution : The equation of the given circle is
22 + y* = 4. The equation of the normal to the
circle at (1,+/3) is same as the line joining the
points (1,4/3) and (0, 0) which is given by

J_o

y-0= (x-0)

[y n= y yl(r—xl)]
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= y= 3x i) OR
So’ the S].OPE of the normal is \/5 . Evaluate_ 113 (ez—ﬂx + xz +1) dx as a limit of a
We know that, slope of normal x slope of tangent sum.
. =-1 Solution : We have, fb flx)dx
the slope of tangent = —= h_,o " [f@) +fla+ 1)+ fla +2h) +.4 fa +
Now, the equation of the tangent to the circle at (n-1)h)]
(1, V3) is given by : —a
i -1 . where h= _n—
y- - JE(x" ) Here a=1,b=3
[ y—y1=m (x—2x1)] and fy="% 12241
= V3y-3 =-x+1 o2
N _ —x+4 g " “n
V=5 (8 = hn =2
Putting y = 0 in (ii), we get x = 4. Now, fla) = f1)
Thus, AOB is triangle formed by the tangent, =231 11241
normal and the positive x-axis
fla+h) = f1+h)

= 230 14 m2+1
fa+2h) = f1+2h)
= 23U+ 1101241

fa+(n-1h) = f(1+(@n-1)h)
23 AL 11 4 (-2 +1
Adding these equations, we get

fia)+fla+h)+fa+2h) +..+ fla + (n-1)h)
= [ 412 4 1]+ [23* U0 4 (1 4 )2 4 1]

vY'
Now, Area of A AOB = Area of A AQOC + Area

of A ACB. + [ A 4 (14 20) + 1] +... + {200H-DH]
1 4
= foydx+[ydx +[1+ (m-1A?+1)
-x+4
= I 3xdx+jl( Nz )dx SR 422 4 1)dx
= V3 flxde——[Axdx+——
jo \/gjl \/_Il = Limh [ (3 +30 4 B0 +2k) .+e]
x? ! 1|x? : 4 h?o 2
= Al X X2 L A + Iimh [P+ (1 +R%2+(0 +20)2 +.. + {1+ (n=1)H)?
{2] ﬁ[z}*f["h. i (124 (LR (4 207 ..+ (14 (1= DA
D 1 _,_1imh(1+1+ ...... # times)
= 3(1-0]———(3§——1-) = (4-1)
2 V3l2 2} 3 1-
mh e e _3.(—8_)
B 15 12 1=¢
2
2\/5 Jg +]_im‘h{]_+1+ ______ n times)+2h [14+2+43+...+ (1 1)]
V3,9 V3 33 h0 202 4 o2 a2
= TtIE= TS +HP 42243 4t (- 1)
= 243 sq units, *+ sum to n terms of G. P.
Hence, the area of the tringle so formed is 2v3 +Emam) | g -
square units. Ans. ” CTrT 1y
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“1gq_ 6
Jim pd€_0=€ ") hmh[n+2hx(" Ln
=0 1'—8_3h h—)O 2

+h? x@—_l)q(_@]_|_ lim h {n)
6 E—0

-1 -6
. e (1-e7)
lim A| —————
h—0 [ 1—g-3t ]

lim [2nh+(nh—h) nh+

(nh ~ hynh(2nh — h)]

* w50 6
lim "
_ _( 1 )x b0
Tl e 3h_q
¢ 3xlim ¢ 1
h—ol 3h

+ lim [2x2+(2—h)x2+
h—0

1(—l 1 (4+4+8)
e 3x1 . 3

i[ ——1—)+:—52 ~ Ans.

(2—h)><2(2><2—h)]
6

[I

I

3e H) 3
22. Solve the differential equation :
(anly-x)dy = (1+y?) dx.
_ [6]
Solution : Same as solution Q. 23 (OR)
Set 1 (Qutside Delhi) upto eq.
x = tanty—1+ce™ W

Ans.
: OR
Find the particular solution of the differential
d
equation E% = zxy 5 given thaty =1, when
x=0. Xty
. . dy xy .
Solution : Given, —= = (i
ution T 2. y2 (i)
which is a homogeneous differential equation.
Putting .Y =vX
and vd—y- = 0+ xd—v
dx
v+x-d£ = —-sz
dx  x?+0%x?
xdﬁ L A—
dx  1+707
B, o 2
dx  1+07
2 -
- 1+ Ib = -1 iz
03 x
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= idv+ dv = —ldx
3
Now, integrating bo’rh s1des, we get
—-3+1 ' . c
1 = —logi x|+
_3+1+og|v| g7l
= Lt |o| = -log |x] +C
) g = -log |x| +
= ——1+log|vx| =
20%
_x2 .
= ——2+log[y] = (* y = ox)...(1)
2y
It is given that y=1whenx=0
Putting x =0,y =1in (i)
we get, C=0
Putting C = 0in (i), we get
log |y| = + iz
2
= = +2 log |y|
Hence, 2% = 2y log |y| is the solutlon of the
given equation. Ans.
{flines -1 ¥*1_z-1  ,x—38 y-k =z
2 3 4 1 2 1

intersect, then find the value of k and hence
find the equation of the plane containing these
lines. (6]
Solution : The coordinates of any point on first
line are

23 4
ie, x =20+,
y=3-1,
z=4r+1

ie, (2+1,30-1,40+1)

and the coordinates of any point on second line are

-3 _y-k _z_
53 “1°M
i.e., x=n+3

y=2n+k,
z=n

ie, (0+3,2n + k. )

if these two lines intersect each other, then
22+1 =p+3,3A-1=2p+k4A+l=pn

ie. 2h-p =230-2p=k+1,4A-pn=-1

solving, 2 —pu= 2and 4, -~ = -1, we get

-3
A= — d =-5
5 anap
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24,

and substituting the values of L and p in 33 - 2p
=k+1, we get

k=

N[O

- A A A — f)
Now, we have bj =2i +3j+4kand by =1 +
A
2]'+I/; . S0, the required plane contains both lines
and it passes through a point 7 (1,-1,1)and
Y - o o
perpendicular vector y ,givenby, n=b; x by

=N

I
=N =S
N W o>
= A

= 163-8)-j@-9+k@4-3)

= —5?+2?+§
= The equation of plane passing through 4 and
perpendicular to is given by
- o =
( r—a ). n =0

— A A A A A A
[r=(i-j+K))(-5{+2j+k) =0
= 75i+2]+k) =(-F+husi 427 4R)

Y A A A
= r(-5i+2j+k)=-6

- - T
Writing r = xi+yj+zk
or bx-2y-z-6=0. Ans,

If A and B are two independent events such that
P(ANB) = % and P(ANB) = %, then find
P(A) and P(B). (6]
Solution :Let P(A) = xand P(B) =y

P(A) = 1-P(A)=1-1,P(B)=1-y

Wehave,P(KnB) = i and (Pnﬁ) = l
15 6
- 2
Now, P(AnB) = 5
= PAPE = =
15
2
1- = —
= -2y = = 0

Since, A and Bare independent events so are A
and Baswell as A and B.
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_ 1
Given, P(ANB) = 3
- 1
= P(A)P(B) = 3
1 ..
= x(1-y) = 3 (i)
1
= lrar

Putting the value of x in eq. (i), we get

1 2
11— _ =
( &wﬁ‘w

= -90y% + 87y = 12
or  30y2-29+4=0
Solving the quadratic equation, we get

4 1
Y=5¥%
4
For y= g;usmg (ii), we get
. 1 5 5
6—6xé 30-24 6
5
1 .
For ¥= 5 using (i), we get
1 1
x= =z
1 5
6—6x—
5
P(A _3 P 2
(A) = ¢ PB)= ¢
1 1
or P(A) =5’ P(B) = 5 Ans,

. Find the local maxima and local minima of

the function f{x) = sin x —cos x, 0 < x <2x. Also
find the local maximum and local minimum
values. [6]

Solution : We have, f(x) =sinx—cosx,0 <x <2m.

= f/(x) = cos x +sin x
For local maximum or minimum, we have
= ff)=0
= cosx+sinx="0
= cosx = —sinx
= tanx = -1 B
= x= 3n orx=E—
4 4

Thus, x = % and x= :7{ are possible poihts of

local maximum or minimum.
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x+y=4 w(iii)
We have, f'(x) = —(cosx+smx) r=0 :
and y=0.
= —sinx +cos x We need to maximize the objective function
A 3 z = 2x + 5y
t x= -, wehave These lines are drawn and the feasible region of
[ 3n ] - —uin 3, I the L.P.P. is the shaded region :
4) e = ;
I T P "'
N2 N2
3n
= f* ( 2 ) <0
3n 8
So, x= vy is the point of local maximum.
Local maximum value SESEEEY
3n r
- (%)
= sin % _ cos §£ ?
- 4 4 -
11 i ;2 (H6:12)
= St —==42 X Fi
V2 V2 %‘ ‘
7n g
At x=—rwe have ' ;
f”(ﬁ) = “SmZE+cos—7£ i _,, 4R i
4)" 4 4 5
1.1 < i
CEET 5
7n £
1L Pl 0 a
= d (4 ) g :L::
So, x= —E, is the point of local minimum. . . . . .
Local minifum value - The point of intersection of (i) and (i) is B (1.6, 1.2)
_ f(7_15] The coordinates of the corner points of the
T4 feasible region are O(0, 0), A(0, 2), B (1.6, 1.2)
ain 7" o ® and C(2, 0).
=74 4 The value of the objective function at these points
1 1 N are given in the following table :
=Tk B - Ans. "Comer | Value of the objective function
26. Find graphically, the maximum value of z = 2x Points | r=2 +3y
+ 5y, subject to constraints given below : [6] 0(0,0) 2x0+5x0=0
2x 44y < 8 A0, 2) 2x0+5%x2= 10max1mum
: y . B(1.6,1.2) | 2x1.6+5x1.2=9.2
Y= Cc20) | 2x2+5x0=4
x+y<4
x=0,y<0 Out of these values of z, the maximum value of
! 2 is 10 which is attained at the point (0, 2). Thus
Solution : We first convert the inequalities into the maximum value of z is 10.
equations to obtain lines . Y
2;; +4‘1; - 2 (1(11)) | All questions are same in Delhi Set IT and Set III |
24 www.cbsepdf.com NO Login No OTP No advertisement


http://www.cbsepdf.com
http://www.cbsepdf.com

CBSE 2016 Maths Solved Paper

Mathematics 2016 (Outside Delhi)

SET 1

Time allowed : 3 hours

SECTION — A
x+3 -2
1. Ifx e Nand ’ 8, then find the value
of . -3 2x ]
x+3: -2
Solution : We have, =8
-3x 2z
= (x+3)x2xr-(-2) x (~3x)=8
= . 22 + 6x — 6x=8
= 2¢2=8
= =4
Butx#-2asxeN
= x=2 Ans,

2. Use elementary column operation C, - Co +2C;
in the following matrix equation :

2 1] /3 11 0
2 0} {2 off-1 1 [11
Solution : We have
2 1 3 1|1 0
2 0 |2 of|—1 1
P = A.B(say)
ApplymgC2—>C2+2C10nP we get

2 5]
2 4] = Q6

Applying C2 — Cz + 2C; on B, we get
1 2]
C
[_1 3 (say)
) 3 1|1 2
Now, AC = [2 0} [_1 _J =Q

2 5 3 1|1 2
PR H B
3. Write the number of all pessible matrices of
order 2 x 2 with each entry 1, 2 or 3. [1]
Solution : Total number of all possible matrices of
order2 x 2 witheachentry 1,2 or3 are 3%ie.,81.
Ans.

4. Write the position vector of the point which
. divides the join of points with position vector

N

S - -
3a—-2b and 24+3b intheratio2:1. 1]

Solution : Let A and B be the given pomts

with position vectors 3 a-2 b and 2 a+3 b

www.cbsepdf.com

Maximum marks : 100
respectively.

Let P and Q be the points dividing AB in the ratio
2:1 internally and externally respectively. Then,

- > -> -
183a-2b)+2(2a+3b)

Position vector of P =
1+2
i -
7a 4b
=+
3 3
Position vector of Q = -2b ) 2(2a+3b)
Lo, 1-2
=a+8b Ans.

. Write the number of vectors of unit

length perpendicular to both the vectors

-2 AOA A i d AA
a=2i+j+2kand b=j+k. [1]
Solution : We know that the unit vectors
> -
perpendicular to the plane of 2 and b are
> >
L b
> >
| ax b |
A /} A
SN L A
So, Jaxb|=]p 1 2
0 1 1
A A A
= (1-2)i—(2-0)j+(2-0)k
A A A
= —i-2j+2k
> >
= laxb| = P+ (22 + @27 =9 =3

Hence, required vectors
1 A A Fal
= i-g(— i-2j+2k)

and number of vectors are 2. Ans,

. Find thevectorequation oftheplane withintercepts

3,—4 and 2 on x, y and z-axis respectively. [1]
Solution : The equation of the required plane is,

X X2

3 -4 2
> 4x-3y+62 =12

A

In vector form : (xz+y]+zk)(4z 3]+6k) 12
ie., r.(4t—3]+6k)=12
Thisisthe vector equationof the plane withintercept
3,—4 and 2 on coordinate axis. Ans,
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SECTION —B

7. Find the coordinates of the point where the line

through the points A(3,4,1) and B(5, 1, 6) crosses
the XZ-plane. Also find the angle which this line
makes with the XZ-plane. [4]
Solution : The equation of the line passing
through A and B is,
x-3_y-4_z-1 x-3_y-4_z-1 ()
5-3 1-4 6-1 2 -3 5
' g’he coordinates of any point on this line are given
y :

x-3 _y-4 z-1
2 -3 5
= x=2A+3,y=-3A+4,z=51+1

So (23, + 3, -3\ + 4, 5\ + 1) are the coordinates of
“any point on the line passing through A and B. If
it lies on XZ-plane then y = 0.

-3r+4 = 0:>?\.=-§—

=X

So, the coordinates of required point are

(2xi+3,—3xé+4,5xé+l)i.e.,(£,0,§)
3 3 3 3 3
Now, the line in equation (i) is parallel to the

- A A Fa¥
vector b =2i-3j+5k and the XZ-plane is

- A
normal to the vector n = j. Therefore, the angle

8 between them is given by
Ez)_)
. n
sin@ = e
lo]-|n]

@i-3jsshh_|
Jor + o7 + 6P|
3

= sin@ = —
NET)
. -1 3
= B = sin | —
[JBS]
= 8 = sin! (0.4866) Ans,

. The two adjacent sides of a parallelogram are

A A A A A A
2i-4f-5k and 2i+2j+3k. Find the two
unit vectors 1pal'allel to its diagonals. Using
the diagonal vectors, find the area of the

parallelogram. [4]
Solution : Let ABCD be a parallelogram such that

-3 b d A A A
AB = a=2i-4j-5k
- b d A A A
and BC = b=2i+2j+3k

www.cbsepdf.com

- - -
AB +BC = AC
—» - = A A A
= AC = a+b=4i-2j-2k
- - -
and AB + BD = AD
- - -
= BD = AD - AB
- > > A A A
= BD = b—a =0i+6j+8k

—> A A A

Now, AC=4i-2j-2k
|AC| = v(42 +(-27 +(-2)* =v24=2V6

—> A A A

and |BD| = 0i+6j+8k

IBD| = {02+ (6P + 8 =00 =10

Unit vector along AC

_)
AC 1 4 4 8
=——=—+r(4i-2j-2k)
>
ac| 26
1 2’.‘ " I/c\
_ — l.—. —
Jg( j—=k)
o
Unit vector along BD
-
A A A A
- —B_E)—:%(é i+8k) =%(3 Tedk)
| BD|
Now, area of parallelogram
1. - -
2
A A Ial
i j k
—> -
= ACxBD =14 -2 -2
0 6 8

=47 +32 ] +24k
Area of parallelogram

1= -
=3 AC x BD

= J404 or 24101 sg. units Ans.

. In a game, a man wins ¥ 5 for getting a number

greater than 4 and loses ¥ 1 otherwise, when a
fair die is thrown. The man decided to throw
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a die thrice but to quit as and when he gets a
number greater than 4. Find the expected value
of the amount he wins/loses. [4]
Solution : Let # denote the number of throws
required to get a number greater than 4-and X
denote the amount won/lost.

The man may get a number greater than 4 in the
very first throw of the die or in second throw or

in the third throw.
Let p = Probability of getting a number greater
than 4
2
= 2 |
4
g=1-p=<
Thus, wehave thefollowing probabi]ity distribution
for X.
Number of throws {) 1 1 | 2 3 3
Amount won/lost (X)|5 | 4 3 -
. 2 4 4 2 4
Probability (P(X)) g —6—x6 6><6><6 6x6x6
2. 4 4 4 2 4 4 4
= 5x= —x= —x—=x— +—3 Sx=
E(X) = 5x +4x6x6+3x6x6x6 ( )6><6><6
1
9
: o1 :
Expected amount he couldv»rinsisi"?9 Ans.
OR

A bag contains 4 balls, Two balls are drawn at
random {without replacement) and are found to
be white. What is the probability that all balls
in the bag are white ?

Solution : We know that the number of white balls
can'’t be less than 2.

Now, there are different cases, for the number of
white balls in the bag. The total cases are *C, +

SCZ + 4C2. )
2! 3! 4!
= + +
2!x 0! 2Ix1l 2!x2!
=1+3+6=10
.. Probability of the case that there are 4 white
balls
z'.e., 4C2 =6
Hence, the probability that all balls in the bag are
white is
5 or 3. Ans.
10 5

10. Differentiate x‘“‘“‘ + (sin )% with respecttox. [4]
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11.

Solution : We have,
X7 4 (gin x)©8*
Let y =27 + (sin x)°**
Taking log on both sides,
log y = sin x log x + cos x log (sin x)
= y= Snxlogz ecoszlog (sin x)
On differentiating both sides w.r.t. x, we get

d_y = gfinxlogx i(smxlogx)+ecmxlog(mx)
dx
i(cosxlo (sinx))
dx &
dy sinx{ sinx} . P
s S 1
= I X cosxlog x + " +(sinx)

1
.CcosX
in x

{—sin xlog(sin x)+ cosx.—
3
[,._esinzlogz =80 ¥ and ecosxlog (S}nz) = (sin x)cosz]

i sinx | .
= xS {cos xlogx+ —} +(sin x)°%*
X

2
{~sinxlog(sinx)+co.S x} Ans.
sin x

OR
If y = 2 cos (log x) + 3 sin (log x), prove that
dy, 4
2%y %
0.
w2 CaYT

Solution : Given, i = 2 cos (log x) + 3 sin (log x)
On differentiating both sides w.r.t. x, we get

gg—c = — Zsin(logx).% + 3cos(log x).%

= xj—z = —2sin(log x)+ 3 cos (log x)

Again d1fferent1atmg both sides w r.t. x, we get
d Y . _ 2cos(log x)

w2 d
dx * ~35m(10g x)
= x2 i—y—' ay _ ~2sin(log x)+ 3 cos (log x)
i
dy _d
= x2 EZ‘ + xd—z =—y
2d% | _dy
= x—5+x=+y=0 Hence Proved.
dx dx
Ifx=asin2t(1 +cos 2t) and y=b cos 2t (1 - cos
20), find dz te=7 4]

Solution : We have, x = a sin 2t (1 + cos 2f)
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i y=A(y+2)+B(y—1) (i)
= —’: = 24 cos 2t (1 + cos 2f) — 24 sin? 2¢ v

d Putting y = 1 and y = — 2 successively in (ii), we
and y = b cos 2t (1 - cos 2f) get
= = 2b cos 2i sin 2t — 2b sin 24 (1 - cos 2i) A= 5 and B=
dy = fi_-]ix a Substituting the values of A and Bin (1), we obtain
dx dt dx
y 1 2

_ 2bcos2tsin2t —2bsin2t (1-cos2t)
2ac0s2t(1+ cos2t) - 2asin? 2t

y-DE+2) - -1 3y+2)

Replacing y by 22, we obtain
b[cosZtstt —sin 2#(1 - c052t)] P &Y Yz

x 1 2
d[cos2(1 + cos2t)—sin 29¢ = +
[ ( ) ] ( 2_1)(x2+2) 3(12—1) 3(x2+2)
Since, we know thatat = 4,511'12.4‘. 1 and cos 2t =0 '

[d_yJ _ He1-1a-0) B, = Ix4+x JEzEI(xz—l)
) S goa+0)-1] a4 %I i
(x° +2)

So,

12. The equation of tangent at (2, 3) on the curve

¥ = ax® + b is y = 4x - 5. Find the value of # and 11, [x=1] 2 1 c
=Z.= —tan”
b. (4l 328173 2 (I}L
Solution : Since the point (2, 3) lies on the curve 1 1 J—
yr=ar+b i (T) Ane
x+
= 3)? = a@P+b
= 9 = 8a+b (i) =2 sin’x
14, Evaluate: — (4]
and ¥V o= ax’+b I sinx +cosx
On differentiating w.r.t. x, Solution : We have
dy i’ 2
2y-< = 3ax? n/2  sinx
' ygx 3ax? = -[0 sinx +cosx ax -4
= _y = ——
dx 2y sinz[ﬁ—x)
(Ezj _ a2 > 1=[" 2 dx
dx 2.3) 2(3) 0 sin(g—x]+cos(5—x)
The required equation of the tangent at (2, 3) is 2 4
(y-3) = 2a(x-2) [Usi.ng:Jlof(x)dx=l|‘0f(a—x)dx:| ‘
= y-3 = 2ax-4a T - J-nlz cos?x dx (i)
= _ y= .Zax+'3—4a " Jo cosx+sinx
Comparing the equation w1th y=4x-5, we get Adding equation (i) and (ii), we get
E ti 4 - Zaet=> a=2 _ J-nlz sin®x + cos? x
rom equation (i), we g 0 sinx+cosx sinx+cosx
=82 +b =>b=-7 Ans. _ J-nlz 1 dx
0 Tt ae—o
13. Find: j- — x:z dx [4] n/zsmx+cosx .
+ 2 - - Jlo 5 dx
Solutlon'Let, 2tanx/2 1-tan“x/2
2 1+tan®x/2 1+tanx/2
I—J. = J. 7 - dx 2
4+x2 2 (2 -1)(x? +2) ~ o= Inlz 1+tan®x/2 e
Let=y 0 2tanx/2+1-tan’x/2
¥ A B 7/2 secZx/2
Th = + = | , dx
N y-Dy+D T G-) (y+2) @ 0 2tanx/2+1-tan’x/2

www.chsepdf.com No OTP No Login No Adverstiement


http://www.cbsepdf.com

CBSE 2016 Maths Solved Paper 5

x — rl/2 3/2
Let tanE=t. Io (xccrswr.;\c)dx—J‘U2 {xcosnx)dx
. 1/2 .
'I'hen’ Seczi.ldx;dt:seczidx:-ut o X S wx / ~j1/25mmdx
22 2 T 0 0 [
T T .
oo } ]. 1 2 T by V2w
02t+1- t2 (\/5-)’2—(#—1)2 _ l[lsinn_o)_l_cosnx]l/z
w2 2 2 |
|\/_+t 1|
| t"'ll 1[3. 3n 1. n) COSTX
-1=| ssin—-=sin [+—
= A= T JE 1
i ——1—+i[c°5“— osoJ—l[—(—1)~—(1)J
T2n 2\ 2
= = —40-lo
\/_ & \/_ 1 1 (cosSn cosn)
+___ —— — ——
{ } w2\ 2 2
= = 7= 1 1 1/ 3 1 1
2 +1 - o (0-1)- 22 S0-0
7z ) L S0 n[,z 2)+n2( )
- - { \/_+1 } ] l_l+z
\/_ -1 2n 2 @
J2+1 l.,.g__l_
Ans. = 2
= ZJ_ (\/_—1) v om
= W+4n-2
OR 2ﬁ2
3/2 Sn-2
Evaluate:j | xcosmx |dx = Ans.

. 2
3 2r

3
Solutlon Wehave,0<x< - =20<mx< ==

2 2 15. Find : [(3x +1)V4~3x - 227 dx [4]
Now, O<x< =

: d
2,: Solution: Let3x + 1= 15(4—3x—2xz)+u.
D<mx< -
2 Then, x+1 = A(-3-4)+u
= cosmx>0 341 B + (=30 + )
= xcosnx>0 = X+l = -t =oAt
o8 - Comparing the coefficients of like powers of x, we

= |xcosnx| =xcosnx for 0<nx<5 get
and %<x<% -4\ = 3and-3A+p=1

-3 -5
= g<1:x<37“ = k=—4—andu=—4—
= cosmx<0 Let I = I(3x+1)\/4—3x—2x2dx
= xcosnx<0 5

3n 3 2
= |xcosnx| =—xcosnx forn<nx< 5 I=I{"Z(_3"4x)“2} 4-3x-2x"dx
. 32
. Io pecosmx|dx = ~%j(—3—4x) 4—3x-2x2dx
' 1/2 3/2
- IO |xcosnx|dx+j1/2|chsﬂx|dx _ —éf 4-3x—2x dx
1/2 3/2 -
= I (xcosm:)dx+j (—xcosnx)dx 3 5 3 9 9
0 1/2 = S [Jrat =2 -2 #*+= ————2)d
- i 41\[ T 16 16
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where, f =4 - 3x - 2x%
> di=(-3-4n)dr

3f $8/2 52 3y (VALY
_.——[3/2}+C1—T \/ (x+z] -{TJ dx

= —5(4—3.17—23&72)3/2 +0

S e BT

2 i3
5 1[\/41} - 4
- T sin

222 Vai/4

+ Cy

= —%(4—3x-2x2)3/2

5
J_
[4x+3)+C
4J‘ 16 Va1
where (c =c¢; +¢9)

= —-;—(4—3x—2x2)3/2—-l;-[x+-i—j\/4—3x—2x2

5x41 _1[4x+3)
+C

+ sSin
42 x16 Ja
3/2
_%(4—3x—2x2) —g[4xZBJ\/473x—2x2

8x16 Ja
3/2
= H%(4—3x— 2x2) ~-g—[[4x4+3]\/4—3x—2x2

41V2 _1(4x+3J
+ ——sin +c¢| Ans.
16 Va1

+ 5x412 _1[4x+3)
sin +c

16. Solve the differential equation :

d d
y+xgx‘t’~'-—x Y 2.4 "
Solution : We have, y+x_y=x_yd_y
. xd—y+yd—y 3 xuydx dx
dx “dx
= &y X7y (@)

dx x+y
Which is a homogeneous differential equation.

www.cbsepdf.com

43x Zx}'

17.

. dy av ., .
Puttin, =Vx = > =V+x— in (i), we get
&Y dx xdx ® &
V+xﬂ= x=Vx
dxr x+Vx
av 1-V
= V+xE_’—1+V
v _1-V _
= dx  1+V
N LAV _1-v-v-ov?
dx 1+V
A 1-2V-V2
= dx 1+V
1+V dx 0
T qoavovE T FF
—d
S A\ (i)
Ve+2V-1 x
Putting t=V2+2V -1
= dt =2V +2)dv
- %dt = (V+1)dV
Now, equation (ii) becomes
1 —dx
—dt = —
2 x
On integrating above equation
we get,
—j dt--f
= Elog|tl=—log|x]+logC
1 .
= —log |V?+2V-1|12= log 9‘
2 x
2
C
= VZi2v-1= (—)
x
2 2
f— (—y—) +2(H)“1=C— ('.'V:—y—)
x x 52 x
2 2
v, 2y ., _<
- 2 x 2
= ¥+ 2y - x2=C? Ans.

Form the differential equation of the family of
circles in the second quadrant and touching the
coordinate axes. [4]

Solution : The equation of circles in the second
quadrant which touch the coordinate axes is

(x+af+(y-a?=a>acR ~ ..0)
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3 =2

(-2,4)

v
Y
where a is a parameter. This equation contains
one arbitrary constant. So we shall differentiate it
once only and we shall get a differential equation
of first order.

Differentiating (i) w.r.t. x, we get

1

2(x+a)+2(y—a)iy—

=0
= x+a+{y- a)d—x =0 ”
x+y—=-
N g=— ddx
_2y
dx
= a= I+_Py,whereP=z—ch

Substituting the value of # in (i), we get
2 \2 2
[x+:c+PyJ +(yﬁx+Pyj [x+Py)
P-1 P-1, _{P-1

= (2P —x+ x+ yPP2 + (yP -y —x—yP)* = (x + yP)?

= (x +y?P?+ (x + )’ = (x +yP)?
= (x+yP? P> +1) = (x +yP)?

dy ¥ dy P
2= | +1| 5 4
= (x+1) {[dxj + :| = [x"'ydx)
This is the required differential equation
representing the given family of circles.  Ans.

18. Solve the equation for x : sin™ x + sin™ (1 - x) =
cosx, [4]

Solution : We have, sin? x + sin”! (1 - x) = cos?

= sin~ (xy1-(1-2)2 +(1~x)\/1-3c2)=cos"1 x

= sin 1(1 1- (1+x —2x)+(1-x)V1- xz) cos~

x

v1-x2
. [~
_Let costx =
= x = cosG
and sin® = y1-x2
= sin_l(\ll—xz) =cos~tx

AR
@
|
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19.

—ssin v 2x— 22 +(1-2)V1-22) =sin 1(¥1-12)
= xy2r—22 +(1-0V1-2% = J1-42
= x\/2x~x2 = \/l—xz.(l—1+x)

= :n:[\/bc—x2 —\/l—sz =0

= x=00r \oy_s2=1-x2
= x=0or 2x-¥*=1-2°

= x= 0or x= E Ans.
OR
If cos 12+ cos‘1%=a, prove that:
a )
2 2
:—z—zzy—bcosa+1;2 =sin’q
Solution : We have, cos 1—+cos %=
a
= 1[xy+1’1__1/ y—z =q
xy .‘I —
= E+ l—a—2 l—b—zucosa
2 2
X y xy
= 1-=,/1-% =cosa——
at B2 ab
On squaring both sides, we get
2 2
X Y xy
1-=% || 1-%% cosa
2 2 2.2 2.2
= 1- 2 Y Y os?a+ 2 —Zﬂcosa
a? b g% a’p®  ab
2
XY ginZq 2
= 1 2 2—1 sin“a abcosa
2
x° 2xy )
;f ——aE-COStI + b_2 =sin” & Hence Proved.

A trust invested some money in two types of
bond. The first bond pays 10% interest and
second bond pays 12% interest. The trust
received ¥ 2,800 as interest. However, if trust had
interchanged money in bonds, they would have
got T 100 less as interest. Using matrix method,
find the amount invested by the trust. Interest
received on this amount will be given to Helpage
India as donation. Which value is reflected in
this question ? [4]
Solution : Let the amount invested by the trust in
first and second bond be x and y respectively.

10xxx1 _10_x
100 100

Interest from first bond =
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12xyx1 _12y SECTION —C
100 100 20. There are two types of fertilisers ‘A" and ‘B". “A’

. _ consists of 12% nitrogen and 5% phosphoric
Interest received by trust =3 2,800 acid whereas ‘B’ consists of 4% nitrogen and

Interest from second bond =

According to the question, 5% phosphoric acid. After testing the soil
10_x+gj_ = 2,800 conditions, farmer finds that he needs at least
100 100 12 kg of nitrogen and 12 kg of phosphoric acid
_ . for his crops. If ‘A’ costs ¥ 10 per kg and ‘B’ cost
= 10z +12y = 2,80,000 () ¥ 8 per kg, then graphically determine how much
and 12,10y _ 5009 of each type of fertiliser should be used so that
100 100 nufrient requirements are met at a minimum
= 12x+10y = 2,70,000 (i) cost. [6]
This system of equations can be written in matrix Solution: Let t1.1e quantity of fertiliser A and B be
form as follows : x and y respectively.
To minimize : Z =¥ (10x + 8y)
10 12]f=x = 2,80,000 Subject to the constraints :
12 10|y 2,70,000 12 4
Zxt—y 212
or AX = B, 100 100
or 12x + 4y > 1200
where A< 12] % _[*] ana 5. [>50-000 o s
12 10 2,70,000 and 22 512
10 12 100 100
Now,[A|=’12 10‘ =100~-144=~44 %0 or 5x + 5y 2 1200
and x20,y=20
So, A~ exists and the solution of the given system .
of equations is given by Le., 3x +y = 300,
X = A7B x+y 2240,
Let ¢; be the cofactor of a; in A = [a;]. Then, x20,y20

c11 = 10, Cl12=— 12, c21=— 12, Cyy = 10

T
ade{ 10 ~12] =[ 10 —12}

-12 10| |-12 10
1 1[ 10 -12

1= ——(adjA)=-—
So, A IA](«'M ) 44[_12 10}

Hence, the solution is given by

Xealpo L [ 10 —12}{2,80,000]

44|-12 10| 2,70,000
x| _ 1[ 28,00,000-32,40,000
y| — 44|-33,60,000 +27,00,000 |

H _ 1[-4,40,0007 [10,000
Y 44| -6,60,000 | | 15,000
= x=10,000 and y = 15,000

= A =x+y=10,000 + 15,000 =¥ 25,000
Hence, the amount invested by the trust is

Corner Points Z=10x+8y
A (0,300) 1 Z=10x0+8x300= ¥ 2400
B (30,210) Z=10%x30+8x%210= ¥ 1980

% 25.000. C (240,0) Z=10x240+8x0= %2400
Value : Giving help to those in need is a The region of 10x + 8y < 1980 has no point in
humanitarian act. Ans. common to the feasible region.

www.chsepdf.com No OTP No Login No Adverstiement


http://www.cbsepdf.com

CBSE 2016 Maths Solved Paper

21.

So, Z is minimum for x = 30 and y = 210 and the
minimum value of Z is ¥ 1980.

Hence, the quantity of fertilizer A is 30 kg and of
fertilizer B is 210 kg. Ans,

Five bad oranges are accidently mixed with
20 good ones. If four oranges are drawn one
by one successively with replacement, then
find the probability distribution of number of
bad oranges drawn. Hence find the mean and
variance of the distribution. [6]

Solution : Let X denotes the number of bad
oranges in a draw of 4 oranges from a group of
20 good oranges and 5 bad oranges. Since there
are 5 bad oranges in the group, therefore X can
take values, 0, 1, 2, 3, 4.

Now, P(X = 0) = Probability of getting no bad
orange.

P(X = 0) = Probability of getl:ing 4 good oranges

e
25
P(X = 1) = Probability of gethng one bad orange
5 (20)
= —X
25 \25
P(X =2) = Probability of getting two bad oranges
2
- (35
25 25
P(X =3) =Probability of getting three bad oranges
5\ 20,
= (—-——-) X—-. C3

25, 25
P(X =4) = Probability of getting four bad oranges
4
51 4
= |—=|."C
[QBJ ¢
Computation of Mean and Variance
x| pi=pX=x;) PiXi pixt
0 56 . 0 0
625
| e 256 256
625 625 625
. | % 12 384
625 625 625
s | 1 8 u
625 625 625
s | L i 16
625 625 625
500 2 800
Ip%i =0 | WP = oo
- 500 4 2 800 32
We have, Zpx; = =5 g and Zp;xi = 62.5 =55

— 4
X = Mean = Zp;x; = 35

www.cbsepdf.com

32 16 16

\% ot — (gt ==
and ar() = Epix; —(Zpix) 25 25 25
Hence mean = — and variance = —16Ans
] 2 = 5 ce = 5 .

22, Find the position vector of the foot of

perpendicular and the perpendicular distance
from the point P with position vector 2 ’z}+ 3:\1'+ 42

- A A A
to the plane r.(2i+j+3k)-26=0. Also find
image of P in the plane. [6]
Solution : Let L be the foot of the perpendicular

A A A
drawn from P(2i+3j+4k) on the plane
- A A A
r(2i+j+3k)-26=0

We know that the position vector of the foot of
perpendicular from the point P with position

- = =
vector a from the plane r.n =4 is given by
P23 + ]+ 3k)

720+ +3k) -26=0

5 ld~(a.n)n
l"lz

_ [26- (21+3]+4k)(21+]+3k)](2:+]+3k)]

(J2+1+9)?
[26 (4+3+12)](2z+]+3k) (21+]+3k)
14
_ ;\+ A+3A
= ] 2
andﬂ1eperpend1culardlstancelsgwenbyla—n~d—|
| n]

So, required distance
@743+ 4ky27+j+3k)-26]
V14

= J_
Let Q be the i unage of the point P(21+3]+4k)
to the plane r-(21+1+3k)—26=0. Then PQ is
normal to the plane.
Therefore, equation of line PQ is

—» A A A A A 2l

r =(2i+3j+4k)+M2i+j+3k)
Since Q lies on line PQ. So, let the position vector
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of Qbe (27+3 ]+4k) +A2 1+ ] +3%)
=(2+2x)?+ (3+7»)lf+(4+37~)2

Since, R is the mid-point of PQ. Therefore, position
vector of Ris
[(2+20)1+(3 +X) j+(4+30)R]+ 27+ 3 j+4k)

2

C @40)i+(B+A/ D) +@E+3M/ DR

—> FaSaY "N
Since R lies on the plane 7 .[2i+ j+3k]-26=0
. {(2+A)?+(3+x/2)?+(4+3x/2)2}..

AA A
(2i+j+3k)-26=0

= 4+2K+3+—?2L+12+—92?"-26=0
7
= —'=1
= A 7

Thus, the position vector of Q is
Fa¥ Fa¥ Fal
4i+4j+7k Ans,
23. Show that the binary operation ¥ on A =
R-{~1}definedasa*b=a+b+abforalla,b
€ A is commutative and associative on A. Also
find the identity element of * in A-and prove that
every element of A is invertible.** [6]
24, Prove that the least perimeter of an isosceles
triangle in which a circle of radius 7 can be
inscribed is 6+3r. [6]
Solution : Let ABC be an isosceles triangle with

AB = AC and a circle with centre O and radius r,
touching sides AB, BC,CA at D, F, E respectively.

In AABC
LetAD=AE=x,BD=BF=yandCF=CE=y
(* Tangents drawn from an external point

are equal)

Now, ar (AABC) = ar (AAOB) + ar (AAOC) + ar
~ {ABOC)

= % x 2y (r+\}1'2+x2) = -% {2yr+(x+y)r

+Hx +y)r}

**Answer is not given due to the change in present syllabus
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1
= (,.+ - +x2) =3 {2yr + 2(x+y)r}
= (r+ r’+x ) =r(y+x+y)

= yr+y( r+x ) =2yr+rx

= ( 72+x2)y=rx+yr

Squaring both sides, we get
V(P +xD) = P2+ P+ 2P xy

= PR+l = PR+ R+ 2y

= yzx = rPx+ ZrZy
' 21'2y
= x=
Vr?
Now, P (Perimeter of AABC) = 2x + 4y
= P= A7 L4y
V27

Differentiate above equation w.r.t. y, we get

P 4t -r)-ary2y) |

dy (yz 2)2.
4r I:y2~r ~2y1] »
Tt
- dP _ M+ 4
dy ~ G-
For maxima and minima of P, put
: e
= 2 =0
2,2 2
= - ity 2”5‘{)+4=0
¥ -r%)
= AP+ = (P-rP
= A2y = P+ A2
= 3P =y
= ¥ = 377
N y = \Br
2
Now, again differentiate w.r. to y, we get -7
Yy
- —41’2(2y)(1/2—7f2)2 +47f2(:v'2 +y1)2(|/2 —72)x2y

02 —r2)f
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- 4r2(y‘°'~r2)+[~2y(*1,;2 ~r2)+ 4y(r2 +y2)]
y*-r)"
r2)+ y[—2y2 +27r% + 477 +4y2]

2 —r2)

dzp 4r y[2y +6r2]
dy -y

- 4r2y(y2—

4P _6¥3
dytly=3r r

Hence, perimeter P of AABC is least for y =3 r

47'2y
yz _2

=4J—+4rJ_r
2r?

6+/3r Hence Proved.

- and least perimeter is P = 4y+

OR
If the sum of lengths of hypotenuse and a side
of aright angled triangle is given, show that area
of triangle is maximum, when the angle between

. . E
themms.

Solution:Let ABCbearightangled trianglewithbase
BC = x, AB =y such that x + y = k (constant).
Let © be the angle between base and hypotenuse.
Let A be the area of the tringle. Then,

A

A= %xBCxAC
= %x y 2 _x?
= A? = iz(yzmxz) (vy=k-x)
= A= Tk -]
2.2 o3 2
= Cop2 g K2 ()

4
Differentiating w.r.t. x, we get

www.cbsepdf.com

25.

dA  2k%x—6kx?

2A" - =

dx 4

2 2

N 4A _ kx-3kx”

dx 4A

For maximum or minimum, we have
A, _Kz-3kd ok
T aA T

Again differentiating (ii) w.r.t. x, we get
2 2
(dAJ ZAd A _ 2k -12kx

dxz - (i)

Putting %=Oandx= gin(iij),weget

PA_E
dx?  4A
Thus, A is maximum when = E
Now, and x=§andy=k~x= k_5=%k,
o= X= k/3 1
osv= T %372

0= cos ™t (%J = g Hence Proved.

Prove that the curves y” = 4x and x* = 4y divide
the area of square bounded by x =0, x=4,y=4
and y = 0 into three equal parts. [6]
Solution : Let A1, A; and Az denote areas OSPQO,
OSPTO and OTPRO respectively.
To prove: A; = Ar = Ag,
2
4x
0 'Ifdx
1¢4 2
Z 0 x“dx
3 4
1| x 1 64 16 .
= —|—| =—%—=-—sq.units
43) 43 3

Now, Ay

1l

Ya

| Ak
© 4

x2=4y

x' <

Olx=0 Q@0

11
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Aj = (Area bounded by yz = 4x) — (Area bounded
by x% = 4y)

Az 0

2

[l
.
&

li

l
B
B
7.5

and A3 =

Hence, A1 = Ar = A3, Hence Proved.
26. Using properties of determinants, show that

AABC is isosceles if : [6]
1 1 1
1+cosA 1+cosB 1+cosC =0
cos’A+cosA cos’B+cosB  cos? C+cosC

Solution We have,

1 1 1

1+cosA 1+cosB l+cosC |=0

cos> A+cosA cos2B+cosB  cos? C+cosC

Applymg C > C-Ciand C3— Ci->Cy

1 0

1+cosA cosB—cosA

cos” A + cosA  (cosB-cosA)(1+cosA+cosB)

0
cosC—cosA =0
(cosC—cos A)(1+cos A+cosC)

Taking (cos B — cos A) and (cos C — cos A) as
commeoen from C; and C3 respectively.
=> (cos B—cos A) (cos C—cos A)

1 0 0

1+cosA 1 ) 1 =0

cos? A+cosA 1+cosA+cosB 1+cosA +cosC

www.cbsepdf.com
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= Expanding along Ry

(cos B—cos A) (cos C - cos A)
[1+cosA+cosC—1-cosA-cosB]=0
=>(cos B ~cos A) (cos C —cos A) (cos C—cosB)=0 -
Either cos B=cos Aorcos C=cos Aorcos C=
cos B
ie., either BC = ACor BC = ABor AC=AB
Hence, A ABC is isosceles. Hence Proved.
OR
A shopkeeperhas3varietiesof pens’A’,"B’and ‘C’.
Meenu purchased 1 penof each variety foratotal of
¥ 21. Jeevan purchased 4 pens of ‘A’ variety, 3
pens of ‘B’ variety and 2 pens of ‘C’ variety for
¥ 60. While Shikha purchased 6 pens of ‘A’
variety, 2 pens of ‘B’ variety and 3 pens of ‘C”
variety for ¥ 70. Using matrix method, find cost
of each variety of pen.
Solution : Let the cost of each variety of pen be
¥ x, Ty and T z respectively. Then,
x+y+z =21
dx+3y+2z = 60
and 6x+2y+3z = 70
This system of equations can be written in matrix
form as follows :

1 1 1x] [2
4 3 2
6 2 3|z| |70

or . AX =
1
3
2

z 70

1 1 [ x (21
where A= |4 2,X= y | and B=| 60
6 3

Now,

ES
1

19-4-1(12-12)+1(8-18)
= -5=#0
So, A™ exists and the solution of the given system
of equation is given by
X = A7B
Let c;; be the cofactor of a; in A = [a;]. Then,
c11=5,¢12=0,c13=-10,c21=-1,cn=-3,c3 =4,

c1=—1,c32=2,c33=~1

T

5 0 -10 5 -1 -1
~adjA=|-1 -3 4| = 0 -3 2
-1 2 -1 |10 4 4
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1 1 5 -1 -1 105-60-70
So, A= ajediA=-z 0 3 2 - m% 0-180+140
-0 4 4 —210+240-70
Hence, the solution is given by o5
5 -1 -1)[21 1 _
X=A1B= - 0 -3 2|60 =75 el
5 —40 8
-10 4 -1]|70
Hence, the cost of each variety of pen are ¥ 5, 8
and ¥ 8 respectively. Ans.
o0
All questions are same in Outside Delhi Set I
and Set II
‘Mathematics 2016 (Delhi) | SET I
Time allowed : 3 hours Maximum marks : 100
SECTION — A +3A12-7A
—9A3 2_
1 1 1 = 2A° + 6AT°-7A
1. Findthemaximumvalueofl 1+sin6 = 1 |. =2A.A%2+6AP-7A
' 1 1 1+cos0 = 2AI + 6AI-7A
[l =8A-7A
! ! ! A Ans
Soution:Let A=[1 1+sin® 1 - )
1 1 1+cosB 0 2p -2
On applying Ry — Ry Rz and R - Ry — Ry, we 3. Matrix A=|3 1 3|is given to be
get 3 3 -1
0. —sin® 0 symmetric, find values of a and b. (11
A=[0 sin® —cosd 0 2b -2
1 1 1+cosO Solution: We have, A=[ 3 1 3
On expanding along R;, we get 30 3 -1
A=0+s5n6(0+cos6)+0 It is given that the matrix is symmetric.
= sincos 0 s given
1. 28 A= A’
-2 0 2 2] [0 3 3
Now as—1<sin20 <1 for all e R |3 1 3|=|22 1 3
= -2<lon20<2 foralloe R 3 3 -1 [2 3
2 2 2
. 1
Clearly, maximum value of A is 5 Ans, Now, by equality of matrices, we get
2. If A is a square matrix such that A?%=1], then find 2 = 3
the simplified value of (A-D°+ (A +D°-7A. _ , . 3
[1] 2
Solution : Given,
and 3 = -2
A-DP+A+T°-7A )
= AT-P-3A% + 3A1 + A3+ 1% + 342 = “T T

www.chsepdf.com No OTP No Login No Adverstiement


http://www.cbsepdf.com

CBSE 2016 Maths Solved Paper

Therefore, a = 2 and b= 3 Ans.
32
Find the position vector of a point which divides

> -
the join of points with position vectors a—2b

<> o
and 24+ b externally in the ratio 2: 1. [11
Solution : Let A and B be the given points with

> > -
position vectors 4 —2 b and 2 g + b respectively.

Let P be the point dividing AB intheratio 2: 1
externally.

— —> oo

A(a—*Zb) P B(2ﬂ+b)

> o S5

. Position vector of = 224+ bz)—i)((a—z b)
- o

=3a+4b Ans.

AA AA A
The two vectors j+k and 37— j+4k represent
the two sides AB and AC, respectively of a AABC.
Find the length of the median through A. [1]

Solution : In AABC,
A

~,

B > D > C
Using the triangle law of vector addition, we have

—

- -
BC=AC - AB

AA A A A
=3i-j+4k)-(j+k)

A A N

= 31—2]+3k
BD —lBC—glz\—}\+3£

(smce AD is the median)
In AABD, using the triangle law of vector addition,

we have N
AD AB+ BD

\ 34 A 34
= (j+k)+| 2i-j+2k
(]+ )+{21 ts J

A LA A

= —i+0j+=k
2TV,

o (F o 5 -

Hence, the length of the median through A is

_;:\/ﬁ units. Ans.

www.cbsepdf.com

Find the vector equation of a plane which is ata
distance of 5 units from the origin and its normal

A A A
vector is 2i—3j+6k. [11
4 A A A
Solution:Here,d =5unitsand n =2{-3j+6k

- A A A A A A
n 2i-3j+6k 2i-3j+6k

A
n~a J4+9+36 49
A 2% 37 69
= n = —i—=j+=k
7 77
Hence, the required equation of the plane is
Fa¥ Fa¥ A - A
r [ZI—§]+6k] [e7.n=d]
7
e d Fa¥ A A .
or r.(2i-3j+6k)= 35 Ans.
SECTION —B
Prove that : ‘
tan"11+tan"11+t.111‘11+tan“11=E 4]
5 7 3 8 4 [
Solution LHS =
[tan 11+tanhllj+(tandll+tanullJ
5 7 3 ‘8
11 11
al 577 4|l 378
=tan 1T 1 +tan T 1
1-—x= 1-—x=
57 8
tan"1A+tan_1B=tan"1(A+B)
1-AB
=tan™ 6 +1‘.::m"1H
17 23
6 11
._+._.
—tan—t| 17 23
6 11
l-—x—
17 23
tan_l(.BéJ
325
=tan (1)
=T
4 Hence Proved.
OR

Solve forx:
2 tan™ (cos x) = tan"! (2 cosec x)

Solution : Given, 2 tan! (cos x) = tan™! (2cosec x)

— tan "} (LS;_CJ =tan"!(2 cosec x)
x

1-cos

No OTP No Login No Adverstiement


http://www.cbsepdf.com

CBSE 2016 Maths Solved Paper

2cosx
= 5 =2 cosecx =—;
sin‘ x sinx
= cosx =sinx
= tanx=1
T
= x:z Ans.

The monthly incomes of Aryan and Babban are
in the ratio 3 : 4 and their monthly expenditures
are in the ratio 5: 7. If each saves ¥ 15,000 per
month, find their monthly incomes using matrix
method. This problem reflects which value ?
[4]

Solution : Let the monthly incomes of Aryan and
Babban be 3x and 4x respectively.

Suppose their monthly expenditures are 5y and .

7y respectively.

Since each saves ¥ 15,000 per month.

Monthly saving of Aryan: 3x -5y = 15,000
Monthly saving of Babban : 4x — 7y = 15,000

The above system of equations can be written in
the matrix form as follows :

3 5||x _ 15000
4 -7||y| [15000

'3 -5 x
AX =B, where A =" },X=|: }and

Y [ 15000
~ 115000

|=-21-(-20)=-1 %0

3
Now, |Al= 4

sacl? T[T 5
@f=15 3/ 7|4 3

§ 1 .. -7 5] [7 -5
So, Al= —adjA=-1 =

|A] 4 3|74 -3
x = A1B
x]  [7 -5][15000]
= y| = L4 -3][15000]
"x]  [105000-75000
= y| = | 6000045000
] 130000
= y| = [15000

= x = 30,000 and y = 15,000
Therefore,
Monthly income of Aryan = 3 x 30,000 =¥ 90,000

www.cbsepdf.com

Monthly income of Babban = 4 x 30,000 =
¥1,20,000

Value : Saving in good time helps us to survive
in bad times. Ans.
Ifx=asin2t(1+cos2t)and y=>bcos 2t (1-cos2i),

dy T T
ﬁndthevalqesof Ix ati“-4 andt—-é-‘ [4]

Solution : We have, x = 2 sin 2t (1 + cos 2t)

dx . 9
= T 2q cos 2t (1 + cos 2t) — 2z sin” 2¢

and, y = bcos2t(1-cos2t)

= d_y = 2b cos 2t sin 2t — 2b sin 2¢

at (1 —cot2t)
dy _ dy dt
dx dt dx

_ 2bcos2tsin 2t —2bsin 241 —cos2t)
N 2acos2t(1+ cos2t)— 2asin? 2¢
b[cos 2tsin 2t —sin 2¢(1—cos 2t)]
a[cos 2¢t(1+ cos2t)— sin?2¢]

Since we know that att=£, sin2t=1 and cos
2t =0, 4

dyy _
5o [dx l=f -
4

3
Also, we know that at t=g—; sin2t= 5 and cos
1

2=~

PG Gl D)

e

b01-1(1-0)] _b
a0(1+0)-12] a

OR

2 2
If y = x* prove that sz—y—%(ix—y) _%=0,

Solution : Given, y = x*

Taking log on both sides, we get
logy = log (x)

15
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= Iogy>=x10gx
On differentiating w.r.t. x, we get
l—;{- = logx+xxl=1+logx
y x
= l_f% =x* (1 + log x)
= ﬂ = y(1+log x)
dx
Again differentiating w.r.t. x, we get
d2
= dx—g = (1 + log x) Z—Z+y%(l+logx)
2 1
= d—z = (1 + log x).x*(1+ log x) + x* x —
dx x
dzy x 2 L x-1
—Z = x*(1+log x)* +x*
= ix2 gx) -
2
d?  y\dx x
2 2
d—‘z——l—(d—y) -L-o Hence Proved.
dx* y\dx x
. Find the values of p and q for which
" 3
—I_SH; e ; fre<l
3cos“x 2
oy = P , ifx=§
diosing g
| {(v—2x) 2 [4]
is continuous at x = n/2.
3
s’z X
3cos“ x 2
Solution: Given, flx)=< p s ifx:%
_q(1~s1n§) , fr>Z
| (m—2x) 2

f(x) is continuous at x = g, then LHL =RHL =f(a)

e, lim £~ tim, /)= (%]

X—or— ?
—gin3

lim f(x) = lim (__1 s
I_’% s 3cos“ x

= lim (1-sinx)(1+sin? x+ sin x)

n 3[1-sin? x]
x—;T
Lk (1-sin x)(1+sin? x +sin x)

n 3(1+sinx)(1-sinx)

2

www.cbsepdf.com
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16

- 1+sinx+sinx 1+1+1 1
 f() 3(1+sinx) 32) 2

T
=
2

-1
X—>—
2

Letx=E+9asx—)£,9—)0
2 2

[1—sin(£~9]:|
ﬁm+f(x)=limq 2 =iﬁm1-c059
T

- 850 (20)? 460 02
0
2sin2 2 . 28
. sin 2 4y sin” g
4650 @2 2650 [9]2 8
4x|—
2
Now, lim f(x)= lim+ fx)=f (-723)
T T
I—)T I—)T
r_,-1
= 2 P78
= = % andg =4 Ans.
Show that the equation of normal at any point

on the curve x = 3 cos t — cos?  and y = 3 sin
t —sind is 4(ycos3t—xsin3 1)=3sin4t. - gin® ¢
is [4]

Solution : Given,
x = 3 cos t—cos®

= %:—35&1t+3cosztsint
and y = 3sin f-sin® ¢
= d_y = 3 cos t—3sin’ t cos t
Slope of the tangent,
dy
dy _L_f_L_ 3cost—3sin? tcost
dx d_x —3sint+3cos? tsint
dt
_ 3cost[cos® 1]
—35int[si112 t]
= iil - —cos> ¢
dx sin® ¢
—-dy sin®¢
.. Slope of the normal = —=
P dx  cosdt

The equation of the normal is given by

y—(351nt—sin3 t) _ sin ¢

x—(3cost—cos® t) cos® t
= ycos®t-3sintcos®t +sin®f cos® t
=xsin® t -3 cos  sin® f + sin® t cos? ¢
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= ycos®t—xsin®t=3 (sintcos’ t—cos t sin’ )
= ycos®t—xsin®t=23sintcost(cos® t —sin?#)

3 . 3 Ix2
= ycos’t—xsin t=—2— sin t cos t cos 2t

3
= ycose’t—xsm:*t:EsinZtcosZt
3x2
3t — x sin® = —— .sin 2f cos 2¢
= ycos’t—xsin %2 sin 2t cos

> ycos’t—xsint= %sin4t

=4 (ycos®t—xsin®f)=3sin4 Hence Proved.
(3sin0-2)cos9

5—cos*0—4sin@

(3sin6—2)cosO
5—cos20—4sind

12. Find j 40 141

Solution : Let I= I a8

N I=_[ (3sm6;2)cos.6 0
4+1—cos“6—4sin0
I J- (3sin 8 —2)cos9.40
= = 1 4 +sin%0—4sin0
[ 1-cos? @ =sin® 0]
I J-(Ssine—2)c059.d0
= = sine -2y
Put sin O =¢
= cos 0. d0 =dt
I= J-(3t—.22).dt
(t-2)
Consider,
3t-2 A B
7= + z
(t-2)- (t-2) (+-2)
3t-2 =A(t-2)+B
On comparing, we get
A =3 and B=4.
3 4
I= —+ dt
I(H (t—Z)ZJ
= I=3log|t-2|-———+
og|t—2| T
4
= I =31 ing-2]-———
og | sin | (sin9—2)+c
Ans.
OR
T2y . (R
Evaluate Io e .sm(z+x)dx
Solution:LetI = Igezx.sin(g + x]dx

www.cbsepdf.com
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5_75211:_ £j|11“.['n: ]Zx‘
[cos4.e cos4 zxzjosm 4+x.e Ax

S e S E N
1

=>I+l=— 1 e + 1 e 4 1
4 22 22 42 42
51 —26%"—24¢%+1 -¢*"-1
4 42 42
2m
e +1
= 5l=-
[ V2 J
1[ e?™* +1
=>0= -2 ——— Ans.
5[ V2 J
13. Find I—J;—dx. 4]
3 .3
T ANat -2

Solution:Let I

Jx
Nt

Put 2 = ¢

= %\/;.dx = dt

= Jrdx = %‘dt
Putting the values in I, we get

1= 2f—

_2 Y
= I—gSln EBT +C
3/2
or I=§sin"1(%) +c Ans.
2,3
14. Evaluate : I_llx -x|dx. [41

2
Solution:Let I = Illxs—x|dx.
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flxy = ¥-x
fy = P-x=x(x-1)(x+1)
The signs of f(x) for the different values are shown

or %(1+10g3c)2--16g|1—y2 |=c
It is given that y =0 whenx =1

in the figure given below : So, l(1+log1)2—log|1—02 |=c
& - ] + L~ ] + 5 2
@ -1 0 1 = 1
- —_ = C = —
flx) > Oforallxe (-1,0) U (1,2) _ 2
. 1+log x)° 1
fix) < Oforallx e (0,1) .. (+logx) _log|1-y*|=
Therefore, 2 2
B Box,  xe(-1,00u(1,2) or (1 +log x)*~2log [1-y*| =1
- —x® —x), xe(0,1) It is the required particular sclution. Ans,
=[x —x|dx 16. Find the gen'eral solution of the following
- _ differential equation :
=[O0 #° —x[dx+ o] 2% —x | dx+ | 2° - x| (1+yz)+(:r—em_ly)%=0 [4]
= 121(1‘3 —-x)dx—]'é(x3 —x)dx+ J'12(7'?3 —x)dx Solution : The given differential equation is,
-1 d
0 1 2 1+ +(x—e® N g
_{x'* xz} {x’; xz} _{x"‘ xz} ( y?-) ( )dx
=22 - - 0
4 2| |4 2 |4 2 e (1 Janly
=7 7 X = 2
(33450 YAy ey
4 2) \4 2 4 2)\4 2 . This is a linear differential equation with
1
=g+(4'—'2) P = 3
4 1+y
11 -1
=— Ans, fan "y
4 and Q=%
. . . . . 2
15. Find the particular solution of the differential 1+y
equation . 1
(1-1 (1 +1ogx) dx+2xy dy =0,giventhaty=0when LE. = | 1+ = tan~1
x=1 ' [4] . ¢ =e ¥
Solution : The given differential equation is, So, the required solution s :
-1
1. n
(1-9) (1 +log x)dx + 2xy dy = 0 Ly j'e'm‘ ly e Zy-dy
(1+logx) 2y 1+y
dx = 5oy 1
x (1-y*) Put tan™ty = ¢
On integrating both side, we have = 1 dy = dt
1+logx 2y 1+y”
I——-dx = j— Y :
x 1-y*) . ey o [e*.at
In first integral, N )
put 1+110gx =t . - xetan—ly _ %e2t+C
= ;'dl' = dt 1 1, -1
tan"'y _ _p2tan Ty
Also, in second integral, = e 2° +C
put 1~y = u 1 gl -1
= ~2ydy = du = x = Eei‘m Y1Ce ™ Y Ans.
It.dt = Il.du — = -
u © 17. Show that thevectors 2, b and c¢ are coplanar

2
= —-1
5 ~log|u]

- 5> 5> o > -
if a+b,b+ cand c+ aarecoplanar. (4]

-
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18.

e T
Solution:As a+b, +c,c+uarec0planar

=0 (D)

_)
Now, if 4,b and ¢ are coplanar vectors

i T e e e
c a

So, [a+b b+c c+

el

- 2> >

then, [2 b ¢]=0

e T e e i B T S
=[axb+axc+bxb+bxcl(c+a)

s T T 2 e s
=(axb).c+lax b)a+(axc) c+(axc)a

e i
+(bxc) c+(bxc)a

- -

—(ax b) c+0+0+0+0+(bx c)a

e e T
b cl+[b ¢ al

From equation (i)
e N i i e

=2[a b c] [a+b b+c c+al=0
e

= [a b ¢]

0

- > - e e
. a,b and ¢ are coplanarif 2+ b,b+c and
- >
¢+ a are coplanar. Hence Proved

Find the vector and cartesian equations of the line
through the point (1, 2, - 4) and perpendicular to
the two lines.

- Ia) A A ~ I Ia)

r =(8i—197+10k)+A(3i—-16j+7k)

e d A A A I A A
and r=(15i+29j+5k)+p(3i+8j-5k)
Solution : The equations of the given lines are
b d A A Al A A A
¥ =(81~19 j+10k)+A(3i—~16 j+7k)
b d A ) A A ) A
r=(15i+29j+5k)+u(3i+8j-5k) ... (if)
Norma] parallel to (1) is
n1—31 16]+7k
Normal parallel to (ii) is
- A A A
flg=3i+8j-5k

The required line is perpendicular to the given
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>

lines. So the normal n parallel to the required
- -

line perpendicular to n; and n;.

A A A
i j k
5> 2> o A A A
Lon=mxmy=(3 16 7|=24i+36j+72k
3 8 -5

Thus, the vector equation of the required line is
—> A A ) A A A
r—(i+2j 4k)+y(24z’+36j+72k)

= 7 —(z+2] 4k)+k(21+3]+6k)
(where k= 12y)

Also, the cartesian equation of the required line
is

x-1 y-2 z+4.

2 3 6

Three persons A, B and C apply for a job of
Manager in a Private Company. Chances of their
selection (A, B and C) are in theratio1: 2:4.
The probablhtles that A, B and C can introduce
changes to improve profits of the company are
0.8, 0.5 and 0.3 respectively. If the change does
not take place, find the probability that it is due
to the appointment of C. (4]
Solution : Let Eq, E; and E3; be the events
denoting the selection of A, B and C as managers
respectively. :

Ans.

1
P(E;) = Probability of selection of A = 7
2
P(E7) = Probability of selectionof B= 7
P(E3) = Probability of selection of C = ;

Let A be the event denoting the change not taking
place.

P(A/E1) = Probability that A does not introduce
change =02
P(A/Ej) = Probability that B does not introduce
change = 0.5
P(A/Ea) = Probability that C does not introduce
change =0.7
.. Required probability = P(E3/A)
By Bayes’ theorem, we have
P(Ea/A) =

P(E;)P(A/E;3)

P(E1)P (A /Ey)+P(E2)P(A/E,)+P(Es)P(A/E)

é><O.7
7

1 02+2%05+ %07
7 7 7

19
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2.8 Probability of winning of A
02+1+28 ‘ .
o LB L),
=_2£-1_8=0.7 Ans. 6 \612°6) (6 12 6 12 6
OR 1 n
A and B throw a pair of dice alternately. A wins =% 17 56 17
the game if he gets a total of 7 and B wins the BT
game if he gets a total of 10. If A starts the game, N o .
then find the probability that B wins. ~- Probability of winning of B =f1 -.Prqbabﬂfltz
Solution : Total of 7 on the dice can be obtained ot winfiing o
in the following ways : - 1- 2_5 Ans.
1,6)6,1), 2.5, 6,2, 6,4, 43 vy
1 —
Probability of getting a total of 7 = 3% - SECTION —C
20. Letf:N — N'bea function defined as fix) = =97+
1.5 6x - 5. Show thatf: N — S, where S is the range
bability of not gettin; t 7=1-=-==
Fro ty of not getting a total of 6 6 of f, is invertible. Find the inverse of fand hence
Total of 10 on the dice can be obtained in the find f~1 (43) and £ (163). [6]
following ways : Solution : Given,
(4,6}, (6,4), (5,5) flx) = 9% +6x-5
) ] Let x3, xo €N and f (x1) = f (x2)
Probabili tting a t f 1
robability of getting a total of 10 - 9x12 + 6x1 ~ 5 = 9% + 637 5
- 3_ 1l = 9x2—x2)+6(x1—x2) =0
. 3% 12 = (Xx1—%2) [9(x1 + x2) + 6] =
Probability of not getting a total of 10 = . X1—x2 =0
-1 _1 as 91 +9%2+6 #0 [x1, 22 € N]
12 12 = X1 = X2
Let E and F be the two events, defined as follows : f is one-one function.
E = Getting a total of 7 in a single throw of a dice Let = 9r*+6x-5
F = Getting a total of 10 in a single throw of a dice = ¥ = Bx+12-1-5=(3x+1)*~6
1_- 5 => Bx+17? = y+6
P(E) = =,P(E)=2
® 6 ®) 6 = 3x+1 = Jy+6
PE) = L pE)-1
12 12 Jyv6-1
A wins if he gets a total of 7 in 1%, 3" or 5%.,., = X = 3 asx eN
throws. = \fy+6-1 >0
Pr(;babi]ity of A getting a total of 7 in thelst throw - y+6 > 1
= 6 = ¥y > -bandyeN
A will get the 3™ thn:;iowﬁ he fails in the 1st thI'OW So, the function is invertible if the range of the
and 2;:115 mfi‘e 2% throw. . function f () is {1, 2, 3, .....}.
Prob tting a total of 7 in the 3™ thr
ttyof Age _ga(: ° 1n5e 1 10w f :N—>Sis onto as codomain = Range
=P(E)P(F) P ()= 6 1276 Hence f is invertible.
Similarly, probibih'ty_of getEng a_total of 7in the Therefore, the inverse of the function flx) is
5™ throw =P (E) P (F) P (E) P(E) P (B) 1), i
T ),ie, x
5,115 11 1. _ +6-1
T e e g e Now, ) = ¥
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= f—1(43) = ___“43';6—1___2
and  fl(163) = —u—"m’:;’6"1=4 Ans.
yz—xz z.x—y2 ch—z2

21. Provethat |zx—y®> xy—z2 yz-—x]isvisible

xy-2 yz-x° zx—y*
by (x+y+z) and hence find the quotient. [6]
yp-xt -yt -7
Solution:LetA = [zx—y? xy—z> yz-x*
xy-z2 yz-x* zx—y?
Apply‘ingC1—)C1—C2, Cz-—)Cz—Cs
Yz —zx+y° x—xy—y*+z>  xy-z°
A=zx—:ry~y2+z2 qu——yz—zz+:t2 ‘1,/z—x2
Xy —yz—7° + X yz—zx—x> +y° zx—y*

(y-x)x+y+z) (2-yHx+y+2) xy—z2

A=(z—y)(x+y-yz) (x—z)}x+y+2) yz—x2

Jx—2}x+y+z) (Y-x)(x+y+2z) zx—y2

Taking (x + i + z) common from C; and C both

-0 -y -2
A:(x+y+z)2(z—y) (x—2z2) yz—x2

(x-2) (y—%) zx—y?

Applying R1 - R; +Ra + Ra

0 0 xy+yz+zx—:c2—y?'—z2
A=(x+y+z)2 (z—y) (x-y) yz—x*
(x—2z) (y-x) zx-y*
Expanding along Ri, we get

A=(x+y+2P ((y +yz+ 2=y - 2)
[G-y) -2 -x-2])
SA=(x+y+22 {(y+yz +2zx - -y - 20)
o (xy+yz+zx—xz—y2—-zz)}
A=(+y+zf(y+zy+zx -2~y -2

Hence A is divisible by (x +y +z) and the quotient
is(x+y+2)(xy +yz +zx—x2—yr =22

Hence Proved.
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OR

Using elementary transformations, find the
8 4 3

inverse of thematrix A= |2 1 1 |and useit
1 2 2

to solve the following system of linear equations :
Bx+4y+3z=19
2x+y+z=35
x+2y+2z=7

8 4
Solution: Here, A= {2 1 1
1 2

Using A =1A, we have

8 4 3 1 0 0
2 1 1/ =10 1 0|A
1 2 2 0 0 1

L =

Applying Ry <> Ra, We get
1 2 2 0 01
21 1| =01 0}A
8 4 3 1 00

Applying Rz — Ry - 2R3, Ry — R3~ 8Ry, We get

1 2 2 0 0 1
0 -3 3| =1]0 1 -2]A
0 -12 -13 1 0 -8
: Ry
Applying R, > 75+ we get
o2 |0 ) )
Applying Ry — R; - 2R;, we get
[ 2 1]
0 = -
1 0 ¢© 3 3
o 1 1| =1lo % % A
0 -12 13 1 o0 -8
Applying Ra — R3 + 12Rp, we get
i 2 1]
0 = =
10 0 -3 3
01 1] =|g 1 2|,
00 -1 3 3
1 -4 0]
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Applying R; — ~Rs, we get

o 2 1
10 0 3 3
0 1 1f=10 -2 2a
001 |4 % o
Applying Rz = Rz - R3, we get
- 2 17 The volume (V) of the cone is given by,
0 = = 1 52
10 0 lg ;; V= gnR h
0 1 0of =11 3 3 A Now, from the right triangle BCD, we have
Thus, we have ( 5 . h=r+yr?-R2
0 . =
3 3 V= %nR2r+%nR2\/r2 -R?
13 2
A——l = 1 - =
3 3 AR R N
’ -1 4 0] ~dR 3 3 )
The given system of equations is + %—%
Bx+4y+3z =19 2Nr°-R
2x+y+z=5 2 2 7 oz nR3
x+2y+2z=7 = '3—TERT+'§11:R r“-R ﬂ_"—s r——rz_Rz
This system of equations can be written as AX = B, A 3 .
8 4 3 x 19 - = 2 Ry 4 2R( -R7)-2R
where A= 12 1 1{,X=|yland B=|5 3 3\/1‘2—R2
12 2 z 7 2 2nRr? - 3nR?
X = A7'B 3 3Vr?-R?
-
0 2 1 Now, ﬂ =0
x 3 3|T19 4R
_ 13 2 3 Rr2
= yl =11 3 3 5 N 2mR _ 3nR7-2n
I A 3 372 <R
- 10 7 =4 27‘\’?2—'R2 = 3R2—272
0+—-2L
x 373y = 47(P-RY = (3R2-2r)?
N y| = 19—%§+% ~ = 44~ 47R? = 9R* 4 4% — 12R%2
21 | -19+20+0 = 9R -8R = 0 |
2 _
srx=l,y=2andz=1. Ans, =. IR = 8722
22. Show that the altitude of the right circular cone = R2- 877
of maximum volume that can be inscribed in a Now, v
2
sphere of radius r is ar, Also find maximum @R
3
volume in terms of volume of the sphere.  [6] 3Wr2 -R2(2nr? - 9nR?) -
Solution : A sphere of fixed radius (r) is given. 2 3 1
Let R and & be the radius and the height of the Yr +(2RRr" -37R") (- 6R)2 »2 _R?
. =
cone respectively. 3 o2 _RY
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3Jr2 —RZ(27r® -9nR?)

1
(27Rr? - 37R3)(6R)— ——
L 2mr . 2Wr2 —R?

3 9(r% —R2)

2 2
No, when R?= —ST—, Clearly v <0.
9 dR?

.. The volume is maximum when
R2 = §’i
9
Height of the cone

—r+1’r ~——r+1’——r+—=—

Hence, it can be seen that the altitude of a right
circular cone of maximum volume that can be

inscribed in a sphere of radius r is %—

Let volume of the spherebe V; = %7‘!.‘1’3.

- 3JB;VS
4n

1
.. Volume of cone, V= gnth

1 8% 4r ( 2 BrZ]
o S wRI="
= AY 3" 9." 3 9
2w3 B (4 3]
= V=
. 81 27(3”
. Maximum volume of cone in terms of sphere =
8Vol f sph
Oume O P  Hence Proved.
27
OR

Find the intervals in which f{x) =sin 3x—cos 3x, 0
<x <, is strictly increasing or strictly decreasing.
Solution : Consider the function
f{x) = sin 3x — cos 3x
= f'(x) = 3cos 3x +3sin 3x
= 3(sin 3x + cos 3x)

af{smsxcos@fcosmm@}
o2 fsnf 32+ )}

For the increasing interval f'(x) > 0.

3V2 {sin(sx + g)} >0

www.cbsepdf.com
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. T
sin| 3x+— (>0
( 4)
= 0< 3x+g<n
- 3
= — <3x<—
4 4
-7 T
—< X<
12 4

as 0 <x < mis given

=>0<x<n/d

Also, sin(3x+£)>0

- when, 2n<3x+g<3n

Therefore, intervals in which function is strictly
7n 117:

1212
Similarly, for the decreasing interval f'(x) < 0

32 {sin(Bx + EJ} <0

increasing is 0<x<4and

s'in(3x+£)<'0
4
n
= n<3x+z<2n
= iT~':-<33:<—7E
4 4
T 7
LX< —
= 4 12
Also, sm(3x+4]<0
When 3n<3x+z<4n:,
- 117; <3 1511:
4 4
1ln 15x=
ok —
12. 12

11
ButO<x <7 so —ét <X<TW

The function is stricily decreasing in g <x< %
and ETE <X <. Ans.
12

. Using integration find the area of the region

{(x, y) : 2% + y* < 2ax, y* 2 ax, x, y 2 0} (6]

Solution : We have, {(x, y): 2+ y2 < 24ax, y2 2 ax,
%,y 20}

Consider ¥*+1* = 2ax (i)
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v = ax ...(if)
x=0y=0
Solving equation (i) and (ii), we get
2 +ax = 2ax
= Z-ax = 0
= x(x-a) =0
x =0,a

'S0, points of intersections of (i) and (ii) are (0, 0)
‘and (g, * a). Also, equation (i) can be written as,
(x —a)? + (y - 0)*=4? whose centre is at (2, 0) and
radius is of ‘4’ units.

Requiré area
a a
[y iz [ yadx

.[:\ja2 ~(x —’a)z.dx—«/ajgw/;.dx
[x u\/az —(x—a)? +Z I(TH
0

2
_E\/E[xS/Z]g

It

I

[0+0]- {0+i(——ﬂ ZJa[¥? -0]

2y 2

(Z—g)az sg. units Ans,

24. Find the coordinate of the point P where the line

‘through A(3,-4, - 5) and B (2, - 3, 1) crosses the
plane passing through three points L (2,2,1), M
(3,0,1) and N {4, - 1, 0). Also, find the ratio in
which P divides the line segment AB. [6]
Solution : The equation of the plane passing
through three given points can be given by

x-2 y-2 z-1

x-3 y-0 z-1/=0

x—4 y+1 z-0

Performing elementary row operations
Rz = R;~Rz and Rz = Ry — R3, we get

www.cbsepdf.com

Solving the above determinant, we get
@-2)2-0--2)1-0)+-1)(3+4)=0
= Q-4 +@y-2)+(@-1)=0
= 2x+y+z-7=0
Therefore, the equation of the plane is
2x+y+z-7=0

Now, the equation of the line passing.through two
given points is

x-3 _ y+4 z+5 _
2-3 3+4 1+5
-3
= 222 _ y+4_z45
-1 1 6
= ¥ = (-A+3),y=(A-4),z

= (6A~5)
At the point of intersection, these points satisfy
the equation of the plane 2x + ¥y +z2—-7=0

Putting the values of x, ¥ and z in the equation of
the plane, we get the value of A

2(-2+3)+(A-4)+(61-5-7=0

= —-24L+6+A-4+6A-5~-7=0

= 5A=10

= A=2

Thus, the point of intersection is P (1, -2, 7).
Now, let P divide the line AB in the ratio 1 : n.
By the section formula, we have

1 = 2m+3n
T m+n

— m+2n =0
= m = -2n

m -2
= — = —

n 1
Hence, P divides externally the hne segment AB
in theratio 2 : 1. Ans.

. An urn contains 3 white and 6 red balls. Four

balls are drawn one by one with replacement
from the urn. Find the probability distribution
of the number of red balls drawn. Also find mean

" and variance of the distribution. 6]

Solution : Let X denote the total number of red
balls when four balls are drawn one by one with

replacement.
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wiN

P (getting a red ball in one draw) =

oo

1
P {(getting a white ball in one draw) = 3

X ]| 0 1 2 3 4
1V 271V 4 2]2(1]24 2)3(1 1 (2 4

P A2 42 2] Al [ = Me,l =

m(a] 3(3) 1 (3 3 2 (3 3] 3 3]
1 8 2 32 16
81 1 81 81 81

26.

Using the formula for mean, we have

X =ZP;iX;
Mean v

=, 1 8 24 32 16
= L (8+48+96+64)
81

216

81

wjce

Using the formula for variance, we have
Var (X) = ZPX? ~ (EPX;)?

ovwon- (o3443
()

8
Hence, the mean of the disribution is 3 and the

variance of the disribution is g— Ans,

A manufacturer produces two products AandB,

Both the products are processed on two different
machines. The available capacity of first machine
is 12 hours and that of second machine is 9 hours
per day. Each unit of product A requires 3 hours
on both machines and each unit of product B
requires 2 hours on first machine and 1 hour
on second machine. Each unit of product A is

www.cbsepdf.com

sold at T 7 profit and B at a profit of ¥ 4. Find the
production level per day for maximum profit
graphically. [6]

Solution : Let the numbers of units of products
A and B to be produced be x and y, respectively.

Product Machine
1(h) I (k)
A 3 3
B 2 1

Total profit: Z = 7x + 4y

We have to maximize Z = 7x + 4y.

Subject to constraints :
3x+2y £ 12
3x+y <9
= x 2 0andy20

The given information can be graphically
expressed as follows :

3Tk
hu i

S

()

: T 3 :? a-él—l&::tlsi----r{ 73:::!$¥::'II q[l

Values of Z = 7x + 4y at the corner points are 5
follows :

. Corner Points Z=7x+4y
5(0,6) 24
R(2,3) 26  Maximum
P(3,0) 21

Therefore, the manufacturer has to produce 2

units of product A and 3 units of product B for
the maximum profit of ¥ 26. Ans.

and Set I

All questions are same in Qutside Delhi Set II |-

25
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SET 1

Time allowed : 3 hours

SECTION — A

1. If for any 2 x 2 square matrix A,
80
Afadj A) = [ ],

0 8
then write the value of |A|. [11
Solution : We have,
) 8 0
AfadjA) = 08
As, A(adjA)={A| ]
80 10
=8
o o]=%}o 3]
On comparing, we get
|A] =8. Ans,

2; Determine the value of ‘k” for which the

following function is continuous at x = 3.
(x+3)%-36

X
3 x+3
flx) =

k ,x=3

Solution : Given,

2—
(x+3) 36’ 23
x-3
fix) =
k s X=3

L]

www.cbhsepdf.com

3.

Maximum marks : 100

Since f(x) is continuous at x = 3

Ili—n)\3f(x) ='f(3)
= hn13 fx) =k

2—
= ]iﬂl(;ri‘—=k
X3 x-3

2_ g2
> m &PV -6,
x+356 (x+3)-6

= lim x+3+6 =k
x—3

= 12=k
Thus, f{x) is continuous at x = 3; if k = 12. Ans,

2

Find : J' M dx. [1]
sinx cos x

Solution : We have,

J-smzx COS I 2J‘COS X — sm x
sinx cos x 2sinxcosx

= —ZJcothdx

= —log |sin2x} +C
Ans.,

Find the distance between the planes 2x~y+2z=5
and 5x—2.5y + 5z=20. (11
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Solution : Since, the direction ratios of the normal
to the given planes are proportional.

ie., —-—= ——==

Thus, the given planes are parallel.

Now, let P(xy, y1,z1) be any pointon 2x -y +2z~5=0
Then, . 2r1-y1+22;-5=0

or 5x1-2.5y; + 521 -125 =0 -.(i)

The length of the perpendicular from P(x3, y1, z1)
to 5x-2.5y+52-20=0,

_ |5% — 2.54; + 52z — 20|
WG + (257 + (57|

| 125-20 N
“Bronrn Fomerd
7.5 .
Therefore, the distance between the given planes
is 1 unit. Ans.
SECTION —B
5. I A is a skew-symmetric matrix of order 3, then
prove that det A = 0. [2]
Solution : Given, A is a skew-symmetric matrix
of order 3.
So, AT =-A
Now, |AT] = |-A]
|AT| = (-1)*|A|
[lkA|=K"|A]
where n is order of A]
Al =-[A] [ |AT|=[A]l

= [A]+]|A]=0
2]/A] =0or |A] =0.

ie., det A =0
6. Find the value of ¢ in Rolle’s theorem for the
function fix) = x* - 3x in[-3, 0] 121

Solution : We know that the polynomial function
flx) = x> - 3x is everywhere continuous and
differentiable. =

So, f(x) is continuous on [—/3,0].
Also, f(x) is differentiable on (-V3,0)
Now, fEV3) = (-3)*-3(~V3)

Hence Proved.

www.chsepdf.com
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= -3/3+3/3=0
and fi0) = (0)*-3(0)=0
f3) = f0)

Thus, all the three conditions of Rolle’s theorem
are satisfied.

Now, there must exist ¢ e (-v3,0) such that
f©)=0

Now, fix)=322-3
Then, f =0
= 3%-3=0
= 3c-1) =0
= c==1
¢ # 1as12(~3,0)
- c=-12(=J3,0)
‘Thus, required value of cis —1. Ans.

The volume of a cube is increasing at the rate of
9 ¢cm®/s, How fast is its surface area increasing
when the length of an edge is 10 cm ? [2]

Solution : Let, the side of the cube be 4 cm
then, volume of cube (V} = s
Differentiating V w.r.t.t, we get

N 342 da
dt dt
= 34 % =9cm3/s. [Given, % =9cm® /S]
da _ icm/s
= it - &2
and surface area of cube (S) = 64°
B 1%
dt dt
ds 3 36
i = 12!2)(;*2——7('111 /S
Whena=10
[ﬁ] =§—6— =3.6 cm?/s. Ans,
dt ly=10 10

Show that the function f(x) = > - 32* + 6x — 100
is increasing on R. [2]

Solution : We have,
fix)=x3-322 + 6x - 100
then, f'(x)=3x-6x+6
=3(x*-2x+1) +3
=3(x-12%+3>0forallxeR.
Hence, the function f(x) is increasing on R.
Hence Proved.
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9.

10.

11.

The x-coordinate of a point on the line joining
the points P(2, 2, 1) and Q (5, £, - 2) is 4. Find its
z-coordinate. [21

Solution : Given, the points P(2, 2, 1) and

Q(5,1,-2) of a line.

Then, equation of line PQ,
-2 y-2  z-1
5-2 7 1- 2 T -2-1
x-2 y-2 z-1

= 3 - -1°- -3 = A

- Coordinates of any point of line PQ} is
BGr+2,-2+2,-30+1)
Now, we have the x-coordinate as 4.

= 3+2=4
= =2
2

*=3

~. zcoordinateis — 3A + 1 i.e., - 1. Ans,

A die, whose faces are marked 1, 2, 3 in red and
4, 5, 6 in green, is tossed. Let A be the event
“number obtained is even” and B be the event
“number obtained is red”. Find if A and B are
independent events. [2]

Solution : Since, A be the event of number
obtained is even

then, A =12,4,6)
and B be the event of number obtained is red
then, B=1{1,2,3}
. AnB=12
1 3 1 1

So, P(A) ——=E; P(B) =672’ P(AnB):E
Now, P(ANB) = P(A) P(B)

1 1

5 %1

Hence, the events A and B are not ‘independent
events. Ans.

Two tailors, A and B earn ¥ 300 and ¥ 400 per
day respectively. A can stitch 6 shirts and 4
pairs of trousers while B can stitch 10 shirts and
4 pairs of trousers per day. To find how many
days should each of them work if it is desired to
produce at least 60 shirts and 32 pairs of trousers
at a minimum labour cost, formulate this as an
LPP. [2]

Solution : Let x and y be the number of days for
which the tailors A and B work respectively.

www.g)sepdf.com 3
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12.

13.
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Total cost per day = ¥ (300x + 400y)
Let Z denote the total cost in rupees, then,

Z = 300x + 400y
Since in one day 6 shirts are stitched by tailor
A and 10 shirts are stitched by tailor B and it is
desired to produce atleast 60 shirts.
. 6x + 10y =60
It is given that 4 pairs of trousers are stitched by
each tailor A and B per day to produce atleast 32
pairs of trousers.
: 4x + 4y 232
Fmally, the no. of shirts and pair of trousers cannot
be negative.

xz20, y=20

Thus, mathematical formulation of the given LPP
is as follows :

Minimize Z = 300x + 400y

Subject to constraints :
6x + 10y = 60
dx+dy =32
xz20,y=20 Ans.
dx
Find:| ————-. [2]
m ‘[5—8::—::2
Solution : We have,
J- dx __J- dx
5-8x—22 5—8x—x% +(4)% - (4)
- | dx
21-[(4)? +8x + (x)?]
- | dx
(J‘)z—(x+4)2
|\/-+x+4|
= +C Ans,
l\/— x— 4|
SECTION —C
-1x-3 1x+3 @
If tan p—y +tan oy —4,thenﬁnd
the value of x. [4]
Solution : We have,
-1 x-3 1(x+3 =E
fan (x—4)+tan (x+4) 4
= tan11

NO Login No OTP No advertisement


http://www.cbsepdf.com
http://www.cbsepdf.com

CBSE 2019 Maths Paper

= tan"ll—tan"l(x+3]

x+4
x+3
afx-3 C 4
= tan 1(——-4-] = tan 1 x:+3
x- 1+1x
\ +4
-  tan? x-3 = tan~t x+4-x-3
x—4 \X+4+x+3
x-3 _ 1
= x—4 = 2x+7
= (x+7)(x-3)=x-4
= 22-6x+7x-21 = x—4
= 22 +x-21 = x—4
= 222 = 17
17
= x= * > Ans.

14, Using properties of determinants, prove that
a*+2a 2a+1 1

2a+1 a+2 1= (@-13 [4]
3 3 1
a®+24 2a+1 1
Solution:Let A = |24+1 g+2 1 =L.H.S
3 3 1
Applying, R1 > R; —Ry, R2 > R -R3
a@-2a a-1 0
A=|2s-1 a-2 1
3 a -1
a+1 1 0
=@-1% 2 10
3 31

[Taking (# - 1) common from R; and Ry]
» Now, expanding along Cs,
A=(@-1)%{a+1)1-1}
=(@-1*@-1)=@-1)

=R H.&5. Hence Proved.
_ OR
Find matrix A such that
2 -1 -1 -8
1 0]A = 1 -2
-3 4 9 22
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15.

Solution : We have,

2 -1 -1 -8
1 of A=|1 -2
-3 4 3 %2 9 22 3x2
s Aisoforder2 x 2
Let A @b
T e d
2 -1 - -1 -
2 b 1 -8
Then 1 0 c dl = 1 -2
-3 4 - 9 22
Za-c¢ 2b—d -1 -8
a b =11 -2
—~3a+4c —3b+4d| 9 22

By equality of matrices, on comparing, we get

2a-¢c=~-1
2b—-d=-8
a=1
b=-2
-3a+4c=9
-3b+4d =22
On solving the équations, we get
a=1, b=-2, c=3, d=4
Hence, A= [1 _2] ' Ans.
3 4
If 1% + " = ¥, then find %y. (4]
Solution : We have, ¥ + y* = #
= elogr¥ | ogy” = gb
= 0B x4 1IogY — gb

On differentiating both sides w.r.t. x, we get

logx (.1 ), griogy (. 14 =
& (y JE+10gx dx)+gx (x y_dx+logy 0

= (y+logx ) +y"( +logy)

it s yrlogy =0
= Ey(xylogx+xy"“1)=—(y"logy+yxy)

dy __(ylogy+y-2~t), o
dx xY log x+x-y* !

= oyl logx

OR

2, 2
If e¥ (x + 1) = 1, then show that %-xg— = (%) .
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Solution : We have,

dx+1)=1
y_ L
= = x+1
1
=> loge¥ =1
S
[Taking log of both]
= y=-log{x+1) 1
On differentiating v w.r.t. x, we get ’
dy _ 1 .
dr - x4l (i)
Again, differentiating w.r.t. x, we get
dy 1
dx>  (x+1)2
2
N dy (.1
dx? (x+1)
dzy (dy ) L
= el b [using ()]
Hence Proved.
16. Find: | Lol I [4]
(4 +sin”08) (5 — 4 cos”0)
- Solution :
: cos 8
= dae
Letl '[(4 +sin? 8) (5 - 4 cos? 0)
_ J- cos 9 0
(4 + sin® 0)(5—4(-sin 9+1)]
_ J- — cos B : o
(4+5sin“6)(1+ 4sin”9)

Substituting sin © = y = cos 8 40 = dy

=.[ 21

arparap”
¢ 1 — A + B
@+y)A+4y?) @4y (1+457)
1=A1+4A+B@A+)
Putting y = 0, we get :
. 1=A+4B )
Putting y =1, we get
1=5A+5B o{id)
Solving (i) and (if), we get
-1 4
=15 and B’E

J' -1 4
15(4+y?) 15(1+4y2)
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. -1 dy 4 dy
= I=— +—
5] (@7 +y*) 15 J (@7 +2y?)
-1 1y 4 1
= —t tan" ' 2y +C
= I=ggxgn 54 E"3 y+
- 1= ;; tan™! (%B}%tan"l (25in8) +C
Ans.
= Xxtanx
Evaluate : P [4]
z xtanx
Solution : Let I= Iomdx- (i)
z  (m—x)tan (® - x)
Now, - IO sec (m— x) + tan (T — x)
z(m—x)tan x
= 1= —————dx
Iﬂ sec x+tan x ‘(u)
Adding (i) and (ii), we get
% xtanx’ n(n—x)tanxdx
“Jogecxr+tanx 0 sec x + tan x
] tan x
=n| ————dx
= 2 Iosecx+wnx-

T em tan x secx—tan x
= I== x dx
20 secx+tanx secx—tanx

. I__J-u(secxtanx tanzx)dx
sec x—tal'l. X

= I_2I0(secxtanx sec’ x + 1) dx

T tan W
- = [sec x -~ x+x]0
= I= g[(secrcutanﬂﬁn)

—(secO—tan 0+0]

- I= §[(~1+n:)—(1)]

n(n-2)
I=—2_ Ans.
OR
4
Evaluate: [ {|x-1]+|x—2[+|x-4[} dx

Solution:LetI= _[14{|x~1|+|x—2[+[x—4|}dx

= 1= [{x-1]dv+[[x-2[dx
SRERIL
= I= .|'14|x—1|dx+.|'12[x—2|dx+

[lx-2(de+ [/ x-4]ax
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= [= jl“(x-ndx-j:(x-z)dx
+j24(x-z)dx—j1"‘(x-4)dx
- t= 2= - 2e-27];

1 1
= 50-0-70-1

2
1 1
+=(4-0}-—=(0-9
5 (4-0)-50-9)
2 1 4 9
= I[= —+—+—-+=
2 2 2 2
z
I= > Ans.

18. Solve the differential equation
(tan'x-y) dx = (1 + 2D dy.
Solution : We have,
(tanx—y) dx = (1 + x2) dy
dy _ tan” lx—y

(4]

ie.,
dx 1+x2
dy 1 tan"lx
- 4 -
T dx (1+x2)}/ 1+

which is a linear differential equation of the form,

dy -
—=+Py =Q
h p dxl dQ tan~1x
re, P = an =
whe 1+x? 1+ x?
1
——dx
Now, LE =P _ 1+2* —ptanx

Then, required solution is :

-1
rly [ g st X, o

ye j 1+x*

Putting, tan"x = t
1
dx = dt
1+
= - ye = [urac
t d ]

= ye = tjedtwj.(a(t)-"e dt)dt+C
= ye = tel—e +C
= ye = (t-1et+C
= yela™” ¥ - tanlz-1)e™ ¥4 C

[ #=tanx]
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19,

y = tan"lx— 1+ Cetan

which is the required solution. Ans.
Show that the points A, B, C with position vectors

2i-j+k, i-3j-5k and 37—4j-4k

_respectively, are the vertices of a right-angled

triangle. Hence, find the area of the triangle, [4]

Solution : Given, the position vectors of the
A Fal A A A A

points A, Band C are 2i - j+k, i-3j-5k

A A A
and 3i —4j - 4k, respectively.

- A A A
Then, OA =2i-j+k,
iyl A A A
OB =i-3j-5k
. - A A A
and OC = 3i-4j-4k
- — -
Now, AB = OB-0A
A A A A A A
=(i-3j-5k)~Q2i-j+k)
A A A
= -i-2j-6k
— — -
BC = 0OC-0B
A A A A A A
=(3i-4j~4k)-(i-3j~-5k)
A A A
= 2i-j+k
- - -
and ~CA =Q0A-0C

=Qi-j+0)-(37-4]-4k)
= —lf\+3?+5£
5
| AB]? = (-1%+(-2)2+(-6)*=1+4+36=41
-
[BCI? = @2+ (-1)2+ (1) =4+1+1=6
5
and |CAP = 1)?+(3? +(5*=1+9+25=35
- - -
|AB[? = [BC[* +|CA[?

Hence, A, B, C are the vertices of a right angled
triangle.

Now, area of AABC = %|B

x CA
A A A
i j k

- -
BCxCA=(2 -1 1
-1 3 5

A Fal Fal
= —8i-11j +5k
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21. There are 4 cards numbered 1, 3, 5 and 7, one

— -
|BCxCA| = \/(_ 8)% + (- 11)% +(5) number on one card. Two cards are drawn at
random without replacement. Let X denote the
_ _ sum of the numbers on the two drawn cards.
=464+121+25 = 210 Find the mean and variance of X. [l
Hence, Area of AABC = v210 square units.Ans. Solution : Given, X denote the sum of the numbers
' 2 on the two drawn cards.
20. Find the value of A, if four points with position Then, X can take values 4, 6, 8, 10, 12
A A A A A A A A A andsample space (5)=1{(1,3),(1,5),(1,7),(3,1),(3,5),
vectors3i +67+9k, i +2j+3k, 2i +35+k (3,7),(5,1),5,3),6,7),7,1),73), 7,5}
and 4’1‘. + 6’]‘. + 7&]’; are coplanar. 4] Egiotvl'\lre: probability distribution of X is as given
Solution : Let, the four points be A, B, Cand D - X 4 6 8 10 12
'.th ition vectors 37 461 +95 427+ 38 2 2 4 2 2
with position vectors 3; +67+9k, i +27 + 3k, = = = el el
poste AR AR PN |12 |12 |12 |12 |12
2i+3j+k and 4i +6j + Ak, respectively. ,
- A A A Computation of Mean and Variance :
Then, OA=3i+6j+9%
P(X =x;) 2
— A A A . s s
OB = 7+2j+3k ) =p P P
- A A A
OC =2i+3j+k 4 2 8 32
- A A A 12 12 12
and OD =4i+6j+Ak
- - - 6 3- 12 2
Then, AB = OB-0A 12 12 12
ALLALA A A A _ 4
=(i+2j+3k)-(3i+6j+9k) 8 = 32 256
A A A 12 12 12
=-2i-4j-6k
> 5 o w| 2 20 200
AC =0C-0A 12 12 12
A A LA A N A B
= (21 +3] +k) — (31 +6] + 9k) Bl 2 24 288
A A A » 12
=-i-3j-8k 12 12
-2 = - 96 848
and AD = OD- QA Epl-xl-= — EPinz = —
A A A A A A - 12 12
=(4i+6j+Ak)}-(3i+6j +9k) 9
A A We have, Ipxi= =
=i+(A-9k B 12
Since, the points are coplanar, then Mean, X = Zpix;=8
- o5 -9 Now, Var (X) = EPixiz - (EP:'JC:')Z
[AB, AC, AD] = ¢
_ 88 (8)
-2 -4 -6 12
ie. -1 -3 -8| =0 _ §£§m64
1 0 A-9 12
= -2(BA+27) +4(-A+9+8)-6(3)=0 _8_ 20
= 6L—-b4~-4A+68-18 =0 1z 3 20
Hence, Mean = 8 and Variance = — Ans.
= 20-4=0 3
2 =4 22. Of the students in a school, it is known that
= - 30% have 100% attendance and 70% students
A =2 Anps are irregular. Previous year results report that
www.cbhsepdf.com { 7 NO Login No OTP No advertisement
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70% of all students who have 100% attendance Subject to the constraints :
attain A grade and 10% irregular students attain 2y = 100 2y —y <0
A grade in their annual examination. At the end ey : y
of the year, one student is chosen at random from 2x+y <200 xny=0
the school and he was found to have an A grade. Converting the inequations into equations we
What is the probability that the student has obtain the lines
100% attendance ? Is regularity required only in x +2y =100,
school ? Justify your answer. [4] 2x-y=0
Solution : Consider the following events : 2x +y =200.
A : the student has grade A. Then, x+2y = 100
E; : the student has 100% attendance. x| 0 l100
E;: the student is irregular.
Then, probability of the students having 100% y |50 0]
attendance: oy —y =0
P(E;) = 30% =03 —y=

Similarly, P(Ey) = 70% = 0.7 x (10 [20
Now, by previous year report, the probability
of the students having grade A who have 100% y |20 |40
attendance :

P(A/Ey) = 70% = 0.7 and 2x+y =200
and the probability of the students having grade x| 0 |100
A who are irregular :

P(A/Ep) = 10% = 0.1 y |200] 0

Then, the probability of the student having 100% Plotting these points on the graph, we get the

attendance who already has attain A grade shaded feasible region i.e., ADFEA.
= P(E1/A) T o ﬁ
By Bayes’ theorem, it
P(A /E}) P(E;)
P(E1/A) = BA7E) P P(A/E,)P
1) P(E1) + P(A/Ey) P(Ep) e

_ 0.7 % 0.3 5

© 07x03+0.1x0.7

_a

T 2147

2.3

28 4

= 45%
No, regularity is required in school as well as in
life,
It helps to be disciplined in every aspect of life.
Or, when you work regularly, inspiration strikes
regularly. Ans.

23. Maximise Z=x + 2y
subject to the constraints :
x+ 2y =100 x-y=0
2x+y < 200 xy=0
Solve the above LPP graphicaily. [4]
Solution : Given,
Maximise Z = x + 2y
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24.

Corner points Valueof Z=x + 2y
A (0, 50) (0) + 2(50) = 100
D (20, 40) 20 + 2(40) = 100
F (50, 100) 50 + 2(100) = 250
E (0, 200) 0 + 2(200) = 400

Clearly, the maximum value of Z is 400 at {0, 200).

Ans.
SECTION —D
Determine the product:
-4 4 4| |1 -1 1
7 1 3||1 22 -2 and use it to solve

5-3-1] |2 1 3
the system of equations x—-y+z=4,x-2y-22=9,

2x+y+3z=1 [6]
Solution : }
-4 4 4
Let A=|-7 1 3
| 5 -3 -1
1 -1 1
and B=|1 -2 -2
2 1 3

(-4 4 4][1 -1 1

Then, AB= -7 1 3|[1 -2 -2
| 5-3-1][2 1 3

[-4+4+8 4-B+4 —-4-8+12
=|-7+1+6 7-2+3 -7-249
| 5-3-2 -5+6-1 5+6-3
'8 00
= AB=|0 8 O|=8I
|0 0 8
= AB=8I
= ABB!=g8[B™
1 4 .
= =—-A =B el
3 (i)
Now, consider the given system of equations :
x-y+z=4
x=-2y-2z=9
2x+y+3z=1

* which can be expressed as BX = C,

1-1 1
where, B=|1-2-2
2 1 3
www.chsepdf.com 9
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x 4
X=|Y|andC=| 9
z 1
X=B1C
= 3AC [using ()]
1"—4 4 4)[4
ng -7 1 3|9
| 5 -3 -1j| 1
. [—16+36+4
= E -28+9 +3
| 20-27 -1
1 24 3
= 3|16 [=| 2
-8] [
x [ 3
X=|y|=| -2
z | -1
x=3, y=-2, z=-1 Ans.
. 4 4| .

. Consider f : R—{— 5}—)12—{;} given by
4x+3 o pss e .
)= 3r7d" Show that f is bijective. Find the
inverse of fand hence find £ 1(0) and x such that
=2 [61

Solution : For one-one :
4
Let x, R—q—-
tryer{ 4]
and fx) = fy)
4x+3 _ 4y+3
3x+4 3y+4
= (Ax+3)(3y+4) =(3x+4) 4y +3)
= 12xy+16x +9y +12 = 12xy + 9x + 16y + 12
= 16x+9y-9x-16y =0
= 7x-7y =0
= 7x-y) =0
= x-y=0
pnace ] xX=y

Hence, f is one-one function.

For onto:
4
Let yeR—{E},then

fix) =y
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4x +3
= 3x+4d Y
= 4x+3 =3xy +4y
= 4-3y)x =4y-3
4y-3 .
= 2-3y (i)
Asye R~{é} x_4y_36R
4 -3y
4y -3 4
Also -3y * -3
g -3 _ 4
Since if, 1-3y =3
= 12y~9 =-16+12y
= = 16 which is not possible.
4y-3 - 4
Thus, x—4 3y eR- { 3}suchthat
' 4y -3
4(:—3’;J+3
= 0=~ —
3[ L )+4
4 -3y
_ley-12+12-9y
T 12y -9+16-12y
7
S 7
= f& =y

Hence, every element YeR -{_g} has its pre
imagex €R - {_%}
‘Hence, fis onto.

= f is one-one and onio, so f is invertible.

Now, fixy=y
> ﬂ@=x
N ey =, ;y [from eq. (i)]

) 4x0-3
0= 330

_-3
T4

**Anwer is not given due to the change in present syllabus
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26.

10

Also given, =2
4x—3
= =
4—-3x
= 4x-3 =8-6x
= 10x =11
_n An
':> X 10 8.
OR

Let A=Q x Q and let * be a binary operation on
A defined by (a, b) = (c, d) = (ac, b + ad) for (a, b),
(c, &) €A. Determine, whether * is commutative
and associative. Then, with respect to * on
A"l-ﬁ-

(i) Find the identity element in A
(ii) Find the invertible elements of A.

Show that the surface area of a closed cuboid
with square base and given volume is minimum,
when it is a cube. [6]

Solution : Let the length and breadth of the cuboid
of square base be x and height be y.

Then, volume of the cuboid (V} = x%y

=Y
)
Now, surface area of cuboid,

S = 2(x* + yx + yx)

=

= S = 2(x* +2xy)

= S = 2(:: +2x(xz))[usmg(1)]
s 2V

= S= Z(x +—x—)

Now, differentiating S w.r.t. x, we get

ds 2V
- = 2(2 -«—2)

x
For maxima and minima, we have
d_S
dx

1

>

=o>DX=

sz 3

Again differenhahng w.r.t. x, we get
dZS
411 +

2V
w2

g
z
N

No—’
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2 x-8 y-4
= [d—f] = 4(1+%)=12>0 = 4 - _3
dx” 1y =%v -3x+24=-4y+16
Thus, S is minimum when x = 3V . ~3x+4y+8=0 ...(ii)
Putting x = 3y in (i), we get 3x—8
VA = . Y= 4
y = —2 = —2 =X
x x ) Clearly, Area of AABC = Area of trapezium ABDE
= y=x + Area of trapezium BDFC - Area of trapezium
Hence, it is a cube since the length, breadth and ACFE
height of a cube are equal. Hence Proved. Hence, area of AABC
27. Usingthe method of integration, find theareaof ~  _ G(Sx—ISJ‘& P2 0o B(Sx—S)dx
the triangle ABC, coordinates of whose vertices -[4 2 -[5( ) J 4\ 4
are A (4,1), B (6, 6} and C (8, 4). 6] 52 T 2P a2 TP
x x x
Solution : We have, A(4, 1), B (6, 6) and C(8, 4) as = [T - 9x] +[12x —7] - [T —2x]
the vertices of a triangle ABC. 4 6 4
Y _ (56 ] (5(4)2 ) [ (8)2)
= | 221 _9(6) |- | 2o -9(4) |+| 12(8) -
A ( 96 |~ 29w |+ 1285
7+ 2 2 2
©) ) (3(8) ) [3(4) ]
i = 12(6) - — || ——-2(8) || ——-2(4
¢ (() o | T2 | -2
5+ )
. = (45— 54) - (20 -36) + (96 — 32) — (72~ 18)
. : ~(24-16) + (6—-8)
E =-9+16+64-54—8-2
2T : =7 sq. units. Ans,
1+ OR
" 1 1 1 4 H 1 PR
0|l 1 2 3 4 5 6 7 8 >X Find the area enclosed between the parabola
v 4y = 3»” and the straight line 3x - 2y + 12 = 0.
Then, equation of AB is Solution : Given, the equation 4y = 3x? and
3Ix-2y+12=0.
x—-4 _ y-1 ) 2
= = ) 3x
6-4 6-1 ie., y= 7 (i)
x—4 y-1
= = £— 3x
2 . and y= —+6 ...(ﬁ)
= 5x-20 =2y~-2 2
= 5x—2y-18 =0 Solving these equations, we get
5x—18 4y =32
= y= "3 (i) 7
Equation of BC is, *13
x-6 _ y-1 /1
8~6 ~ 6-1 i
x-6 _Yy-6 :
= 2 T 2 :
= 2 +12=2y-12 :
> -2r-2y+24=0 i
= x+y-12=0 E
=> y=12-x (i) X" 4 X
and equation of CA is
x-8 y-4
4-8  1-4 Y
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—_— = +6
4 2

= 32-6x-24=0

= 2-2x-8=0

= ¥ -4x+2x-8=0

=> x@x-4H+2(x-4=0

= x+2)(x-4)=0

= x=-2,4

andatx=4, y=12
The points of intersection are (4, 12) and (-2, 3).

». Required area = _[4 (%4—6)&:— 432 = dx

i, -2 4
4
[3x2 ]4 [,
=|—+6bx| -
4 _2 4
(644 8)
= (12+24-3+12)-—,
=48-3-18
= 27 sq. units. Ans,

. Find the particular solution of the differe_ntial

equation (x — y)— =(x +2y), given that y = 0
whenx=1. (6]
Solution : We have, .
—-y)-—ZL=(x+2
(- (x+2y)
dy x+2y .
= <L = -(
e 0
Putting y=vx
and .d_yzv‘l‘x@‘
dx
- v+x@=x+2w
dx x - UX
dv 142
= V+HX— =
dx 1-p
- Jcd_v__1+20
dx 1-p
. xiz_)__1+2"0—v+t72
dx_ 1-v
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Download all Previous Year and Sample papers from www.cbsepdf.com

29,

12

idv _ j"'_{
1+v+v x

On integrating both sides, we get

1-v dx
el
l+v+v x
L iy, g
29 1+p+0 x
- EJ- 1 ; _l 1+202d'0= e
2914040 2714+0+0 x
v —1_[ 1420 i
( ) (Jg)z 27 1+0+2° x
Ei [204_1) —lo |1+v+v |
T2 N d
1og|x|+C
ﬁﬁtm_l(zyi)~llog|x2+xy+y2|=c
J3x 2 ..
...(if)
Now, given y =0, whenx =1
So, ,
_1(2(0+1) 1 .
V3 tan 1(——)——10 140+0|=C
Nz 2 gl |
~1( 1 NEY:
- C: Jgtan 1[——):’—
J3 6
Putting the value of C in (ii), we get
12y +x J_n
J3tan 1( U ) Zlog|x* +xy +
NP gl xy yl
which is the required soluhon. Ans.

Find the coordinates of the point where the
line through the points (3,-4,-5) and (2,-3, 1),
crosses the plane determined by the points

(1,2,3),4,2,~-3)and (0,4,3). [6]

Solution : Equation of the plane determined by
the points (1, 2, 3), (4,2,-3) and (0, 4, 3) is

x-1 y-2 z-3]
4-1 2-2 -3-3|=0

0-1 4-2 3-3

x-1 y-2 z-3]
3 0 -6 |=0

-1 2 0 |
(@-1)(0+12)—(y—2) 0-6)+ (z-3) (6-0) =0
= 12x-12+6y—12+6z—18=0
= 2%+ 6y +62-42=0
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= 2x+y+z-7=0
= 2xx+y+z="7..0)
Now, equation of line through (3, - 4, - 5) and
(2,-3,1)is

x-3 y+4 z+5

2-3 7 3+4 145

, x-3 y+4 z+5
ie., 1 51 T % =2
.. Coordinates of any point on line is :
P(-A+3A-4,6\L-5)
Now, the point P crosses the plane,
. It satisfies the equation (i) of plane.
2(~A+3)+(A-4)+(6A-5) =7

= -2A+6+A~-4+6A-5=7
= 5Lb-3=7
= 51 =10
., A=2
Hence, the point of intersection is (1,-2,7). Ans.

OR

A variable plane which remains at a constant
distance 3p from the origin cuts the coordinate
axes at A, B, C. Show that the locus of the centroid

of triangle ABC is

I S 8
2T
Solution : Let the coordinates of A, B, C are

(@,0,0), (0,b,0) and (0,0, c)

Z

B(0,5,0)

www.cbsepdf.com 13
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. The equation of plane is :

¥,z (D)

origin.

Then, 3p =

= i+i+l L (i)
ZTE T T o

Let the centroid of AABC be (x, y, z)

_(a+0+0 0+b+0 0+D+c)
B 3 " 3 ' 3

=(z b z)
3’3’3
= a=3x, b=3y, c=3z

Putting the value of 4, b and ¢ in (ii), we get

1 + 1 + 1 -
Gx)*  (By? (B2 9

1,1, 1 _ 1

—+—+ =
922 9y* 97 9p?
1, 1,12
2 P2 2 P2
Hence, the required locus of the centroid is :
1 1 1 1
T ? 2 _2“
Hence Proved.
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Mathematics 2017 (Outside Delhi) SET I1
Time allowed : 3 hours Maximum marks : 100
Note : Except for the following questions, all the ¢ -1 __A B
remaining questions have been asked in previous (4+ t2) 1+ tz) 4+ 1442

set.

SECTION — B

12. The length x, of a rectangle is decreasing at
the rate of 5 cm/minute and the width y, is
increasing at the rate of 4 cm/minute. en
x =8 cm and y = 6 cm, find the rate of change

of the area of the rectangle. {21
Solution : We have,
dx . .
i 5 cm/min (i)
dy . y
and —— = 4 cm/min (i)
dt
Now, area of the rectangle, A = xy
A _ dy  dx
- AR
dA
’n =x@)+y(-5)
[using (i) and (ii)]
LR
a " FTY

When x =8 cm and y = 6 cm,

[d_A] = 4(8) - 5(6)
di Jatx= B,y=6

= 32-30 =2 an?/min

Hence, the rate of change of the area of the

rectangle is2 cm?/min. Ans.
SECTION —C
20. Find: | n0dd [4]
(4 + cos” 6) (2 —sin” 0)
sin 0 :
Solution : LetI= j 8

(4 + cos? ) (2 —sin? 6)

sin ©

= )
J (4 + cos® 0)[(2 - (1 — cos? 0)]

_J- sin 0 de
4+ cos? 01+ cos? 6) ]

Putting cos@=¢

= —-sin6d0 =4t
—dt

I=‘[(4+t2)(1+t2)

www.chsepdf.com
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14

-1=A(1+A+B@+£)
Putting =0, we get

-1=A+4B
Putting ¢ =1, we get

-1=2A+5B
Solving (i) and (ii), we get

Q)

..(ii)

1 -1
A=— dB=—
3 3

1 1 1 1
1=— dt - = dt
3'[4+t2 3"-1+t2
= I=1xltan"1(£)—lxtan"1t+c
3 2 2 3
-1 '_1(t) 1 -1
= —tan —|—=xtan "t+C
= I=5 2)°3
1 _1(c059) 1 1
I=1 osuy_1
= 6tan 5 3><tan {cos@)+C

Ans.
Solve the following linear programming problem
graphically :
Maximise Z = 34x + 45y
under the following constraints
x+y <300
2x + 3y <70
xz0y=0
Solution : We have,
Maximise Z = 34x + 45y
Subject to the constraints :
x+y <300
2x+3y<70
x=20,y=20

[4]

Converting the given inequalities into equations,
we obtain the following equations :
x+y =300
2x+3y =70

Then, x+y =300

x | 0 [300
y |300] o

and 2x +3y = 70

X 0 35
70/31 0
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Plotting these points on the graph, we get the 1 x-2 4
shaded feasible region i.e., OCDO. 1 0 -3|=0
Corner point Value of Z = 34x + 45y 3 38 2
00,0 34(0) +45(0) =0 = 1(0+9)-(x-2)(2+9)+4(3-0=0
C (35, 0) 34(35) +45(0) = 1190 = 9-7x+14+12=0
D (0, 70/3) 34(0) + 45 (70/3) = 1050 = 7x =35
Clearly, the maximum value of Z is 1190 at x=5 Ans.
(35, 0). Ans. 23, Find the general solution of the differential
. Find the value of x such that the points A (3, 2, 1), equation :
B (4, x, 5), C(4, 2, - 2) and D (6, 5, - 1) are ydx-(x+2P) dy=0 [4]
coplanar. [4l Solution : We have,
Solution : Given, the points A(3, 2, 1), B (4, x, 5), ydx - (x + 2y)dy =0
C@4,2,- 2)andD(6 5,-1).
. = ydx = (x + 2pP)dy
: B = 4 2
A 1+x]+5 (3:+ ]+k) x+2y2
=z+(x 2)]+4k = E?
and 1:C=4t+x] 2k (31+2 +k) ' ' ¢
] = E + [.—_]'J xr = Zy
= 1 - 3k dy y
A_>D =674+ 5j T (3’;3 + 2’} + ,’;) whichisalinear:ifferentialequationoftheform,
A A X
= 37+37-2k FrARLil
Since, the points are coplanar, then _1
N where P=—
[AB AC, AD] =0 y
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-1
Now, LF. = eI P =eI v _eegV 1
So, the required solution is y
1 1
x-— = [2y-~dy+C
y y y
= 2y + C is the required solution.
¥

Ans.

SECTION —D

28. AB is the diameter of a circle and C is any point
on the circle. Show that the area of triangle ABC
is maximum, when it is an isosceles friangle.[6]

Solution : Let r be the radius of the circle then,

AB = 2r (ABisdiameter)
C
A ST "NB

@)
Let, BC = x units
We kiow that angle subtended by diameter in a
circle is right angle

ZC = 90°

Then, AC = ,/(AB)? - (BC)?

AC = J@r? - (0 = Jar* -2 _G)
Now, area of AABC

A = 3(A0(BO)

A= %\f4r2 7:(2 (x)

Differentiating A w.r.t. x, we get

dA _ L[ [ao g, 1
= L R DY VP S . —
dx 2{ 24r? - x?
%(4r2—x2)}
2
dA 1| [ 2 2 X
= 20 = =N - X - ———
dx 2{ 4r2—x2}
1 4T —x% —x?
-2 42 — o2

www.chsepdf.com
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‘dA 1 4r? — 222
= ke S
dx 2| J4r? - x?

The critical numbers of x are given by I 0

1| 472 - 242
= YT =0
2 /4r2—x2

= art-2¢2 =0 .
= 497 = 2¢2
x= 2r

dA 1|42 -242

Now, Oty P S

dx 2 ,/4r2—x2

Again, differentiating w.r.t. x, we get
2
PA_ L gy 1
dx 2 ar? — 2

+ (4r2 2% (—71)(47'2 - x%)~3/2 4 (4r? — 22 )}

dx
2 _ 2 5.2
N d<A - _1_{ 4x x(4r° — 2x )}
ax? 2 ‘

+.
Jir-2 G- 2p"

| (dz_A) 1] -4(+v21)
= \ax? oy 2 yar? -2r%

J2r (47‘2 - 4r2)}
Pl A

(472 - 2¢2)3/2

—2~/§r_
T

Thus, A is maximum whenx= 2 r.
Putting ¥ = /2 r in (i),

AC = Jay? —(J21)°

2<0

AC =27
BC = AC=+2r
Hence, A is maximum when the triangle is
isosceles. Hence Proved.
2 -3 5
29. fA=|3 2 —4/|, find Al Hence using
1 1 -2
A solve the system of equations 2x -3y + 5z =11,
3x+2y-4z=-5x+y~2z=-3. [6]
Solution : We have,
2 -3 5
A=|3 2 -4
1 1 -2
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2 -3 5
Al =3 2 -4
1 1-2

2(-4+4)+3(-6+4)+5(3-2)
=2(0)+3(=2) +5(1)
=-1#0.

Hence, A is invertible and A~ exists.

Let Ajbe the co-factors of elementsa;in A = [a;].

Then,

Ay = (-1 i :§!= )
App = (—T)1+2 ?1’ :i -
A = (1172 ? i’ =1,
Ay = (—'1)“‘1 _? _z\ =-1
Ap = (1?2 i __;’ =-9,
Ags = (~12*3 :i ‘ﬂ —_5
O s j= :
A = 17*?| _Z‘ 23
Ags = (—13+3 z ‘2' ~13

Mathematics 2017 (Qutside Delhi)

Download all Previous Year and Sample papers from www.cbsepdf.com

0 2 1F Jo -1 2]
adfA=|-1 -9 -5[=|2 -9 23
2 23 13| [1 -5 13]
(0 -1 2]
P 1
A —Tl,ad]A=—_—1 2 -——9 23
| (1 -5 13]
01 -2
=|-2 9 =23
-1 5 -13
Now, the given system of equations is expressible as
2 -3 5[« 11 ]
3 2 -4|ly|=|-5
1 1-2||:= -3 |
or AX=B
2 -3 5 x| 11
where, A=[3 2 -4|,X=| ¥ |andB=| =3
1 1 -2 z | -3
Now, AX =B
= AIAX = A7'B
X =A"B
T 01 -2 1
= X=|-29 -23|] -5
-1 5 -13|{ -3
[ x 1
- X: y = 2
_Z 3
x=1,y=2 2=3. Ans.
o0

Time allowed : 3 hours

Note : Except for the following questions, all
the remaining questions have been asked in

previous sets.

SECTION —B

12. The volume of a sphere is increasingat the rate of
8 cm®/s. Find the rate at which its surface area
is increasing when the radius of the sphere is
12 em. (2]

www.chsepdf.com 17

= Ager® E

Maximum marks : 100
Solution : We have,

Volume of sphere (V)= §m3

where, 7 is the radius of sphere.
Now, differentiating V w.r.t. , we get

A éﬂ:Brzﬂ

Z1 - =8 3
G = 3T g Tem/s

Il

i 8 cm®/s
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dr 2 4 .
= dt = ) cm /S ...-(1)
and surface area of sphere (S) = 4nr?,

Then, differentiating S w.r.t. {, we get

dsS dr

= _4 =

i =Ty

ds s
= 2 - gy using (i

= = [using (3]

as 16
= E; = - cam / S

Whenr =12 cm,

[5] -3t
dt J,—1p 12 3

Hence, the surface area is increasing at the rate of

2 /s when radius of sphere is 12 cm.  Ams.
SECTION —C

Solve the following linear programming problem
graphically : 4]
Maximise Z = 7x + 10y
subject to the constraints
4x + 6y < 240
6x + 3y < 240
x=10
x=0y=0
Solution : We have,
Maximise Z = 7x + 10y
Subiject to the consiraints : A
4x + 6y = 240
6x + 3y < 240
x=10
xz0y=0

20.

Converting the given inequalities into equations,

we obtain the following equations :
dx + by = 240
6x + 3y = 240
x=10

Then, 4x + 6y = 240

x| 0} 60

y (40| 0

6x + 3y = 240

www.chsepdf.com
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21. Find: I

18

x 0

y |80 ] 0

and x = 10 is a line parallel to Y-axis.

T
AP

TS
T

LS
Fat
X

toy I

ol
/

2
to)

T T
I I S
T

N

T
I
T

7

D oo

1
|

1T
11
1T

Plotting these points on the graph, we get the

shaded feasible region i.e.,, DEFGD.

Value of Z=7x + 10y
7(40) + 10(0) = 280

7(30) + 10(20) = 410

F (10, 200/6) 7(10) + 10(200/6) = 403.33

G (10,0) 7(10) +10(0) = 70

Clearly the maximumn value of Z is 410 at (30, 20).

Ans,

Corner points
D{40, 0)
E (30, 20)

dx
~12 (e +2)
J—
€* -1% (€% +2)
Putting, ¢*=t and edx=dt

j dt

L=V 2 ¢+2)
1 _A, B

t-12(+2) t-1 (-1)7?

14]

Solution:Let 1=

C
t+2

1=A(¢t-1)(¢+2)+B{E+2)+Ct-1)?
Pufting t = 1, we get

1=38 = B=1/3
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Putting t = -2, we get
1=9C = C=1/9
Putting ¢ = 0, we get
1=-2A+2B+C

2 1
= —2A+—+~
= 1 379
= A=-1/9
-1 1
e
9 "(t-1)
b
'[(t-l) 9I(t+2)
1
I= —1 t- 1— log|t+2]|+C
= og|é-1] - tologlt+2]
1= 1 e+2 1 C Ans.
Bl -1 3@ -y

- A A A - /} A‘ A
Ifa=2i-j-2kand b =7i+2j-3k, then
_)

- - -
express b in the form of b = by +b,, where
- - -
by is parallel to 4 and b, is perpendicular to

=

a. ‘ [4]
Solution : We have,

= A A A - AN A

a=2j-j-2kandb =7i+2j-3k,
b -

Since, by is parallel to &

- -
by = Aa
- A A A
b = 20i-Aj~2Ak
- - -

SO, bz = b""b]

A A A A A A
77+27 - 3k-@rT-A7-20B)
7-20)7+@+R) ]+ 3420k

— -
Since, b, is perpendicular to g
- 2
a: bz =0

AA A A A A
SRi-j-2BIF-20M i+ 2+ A) f+(-3+20)K]=0

= 27-20)-12+A)-2(-3+20) =0
= 14-430-2-2+6—-4A=0
= -9A+18=0
= 9\ =18

A=2
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l

A A A A A A

Hence, b (41'~2j~4k)+(3i+4j+k)
bl + b2 Ans,
23. Find the general solution of the differential

equation % -y =sinx [4]
Solution : We have,
%xy— —-y =sinx
which is a linear differential equation of the form
dy
—=+P
1 7YY =Q

where, P=-1 and Q-=sinx

Now, LE = e-[de=e-[uldx=e*x

So, the required solution is
yet = Je T sinxdx+Cy (i)
Let I=[e *sinxdx (i)
[=sinx je""dx—j(;; (sinx)[e™* dx)dx+C2
= I=-sinxe *+[cosxe *dx+Cy
= 1=-sinxe”‘+cosxj'e"dx—]‘(% (cosx)]'e"dx)
dx + Cy
= I=-sinxe " —cosx-e™ - [sinx-e *dx+C,
= I=-sinx-e¥-cosx-¢*-1+Cy [using (ii)]
= 2A=-e*(sinx+cosx)+Cy
= I= _71e"’(sinx+cosx)+C2
By equation (i),

X *sinx+cosx)+C +Cy

2y = - (sinx + cos x) + 2Ce*

( G+G=0
~ 2y=2Ce¢ ~sinx - cosxis therequired solution. Ans.

yer= e

SECTION - D

29. Awindow is inthe form of a rectangle surmounted
by a semicircular opening. The total perimeter of
the window is 10 m. Find the dimensions of the
window to admit maximum light through the
whole opening, [6]

Solution : Let ABCD be a window of rectangular
form surmounted by a semicircle with diameter
AB.
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Given, Perimeter of the window (P) =10m dA
The critical numbers of x are given by i 0

= 10-4x-nx=0
= ~x(4+n)=-10
A B . : 10
¥ 4+m
¥ N B g dyome
ow, Ir - 4x - Tx
differentiating Again, w.r.t. x, we get
D P C )
TA o 4om=—@+m<0
Let the length and breadth of the rectangle be 2x P ~m=- (44w
and 2y respectively. 10
. Thus, A is maximum when x = m
Since, P =10m 447
.y +4y+nx = 20
te, Zxrdy+mr =10 Now, length of the window, 2x=-——m
= 4y = 10-2x-nx 4+m
= dxy = 10x - 2¢° - mx? (D) and width of the window,
10— 2x - mx o
Now, area of the window 2y = — [using (i)]
1 2 10 r 10
A = 2092y +—-mx B2 T
@) ) 2 T 44m 2 44w
= A = 4xy+-;~1tx2 _ 10(447)-20-10=
~ o2 2. 1 2 ‘ 2(4+m)
= A = 10x-2 -y _ 40+10n—20-10n
fusing (i)] 2(4+m)
= A = 10:c~2x2—11|:x2 = im
2 441 10
On differentiating A w. r. t. x, we get Also, radius of the semi-circle is (m) m
dA Hence, the dimensions of the rectangular part of
the window are m and ——m. Ans.
4+m 4+m

Mathematics 2017 (Delhi) SET I

Time allowed : 3 hours Maximum marks : 100’
SECTION — A on comparing both sides, we get
1. If A is a 3 x 3 invertible matrix, then what will k=-1 Ans.

be the value of k if det (A™) = (det A)k- [1]1 2. Determine the value of the constant ‘k’ so that
Solution ; Given, A is an invertible matrix.

— if x<O
AAl=1 . the function f (x} = | x| 18 continuous
= det (A.A™Y) = det (J) : at x = D. 3 ,ifx20 [l
= det (A)‘dé""(Aul) =1 [ det(d) = 1] Solution : Given, that the function is continuous
= det(A). (det A =1 [* det(A™)=(det A)"] atx=0

1 lim f(x) = LUm f(x) =f£(0) ..(Q
(de‘tA)’f = d—etm x=0" x>0t o f() ()

- lim X) = lim —

(detA)k‘ = (detA)l x—)O'_f( ) x—)O"[xl
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= klim >
P it
= k(~-1)=-k
lim f(X) = lim 3=3
x>0t -0t
From equation (i),
-k=3
or =-3 Ans,
Evaluate ; I: 3% dx, [1]
3 | 3t Y
Solution : Let 1= [ 3%dx= +C
2 log3 ),

where C is constant of integration

- el -9

1
= ——27-9
Iog3( )+ C

18
= C
log3 + Ans.
If a line makes angles 90° and 60° respectively
with the positive directions of X and Y-axes,
find the angle which it makes with the positive

direction of Z-axis. - ' [1]
Solution : We know that :

P+m?+n?=1 (B
and I= cosa, m=cosf},n=cosy
Given, a=90° [=460°
» cos o =cos 90°=0 and cos P = cos 60° = %

‘From equation (i),

1 3
221--=2
= n i
= costy= >
L
V3
= cosy= i?
= cosl (\/5 ) 1 (— 3]
= Y= cosT -] or cosT [—=
= == on Ans
Y=g or Y .
SECTION — B
Show that all the diagonal elements of a skew
symmetric matrix are zero. [2]
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Solution: Let A = [a;] be a given matrix

Since, it is skew symmetric A’ = - A

@i = ~ & For all 4, j
= ai = - ay For all values of i
= 2q;; =0 For all values of i
= a; =0 For all values of i
= a1 = 02 = 033 = ......... =gy, =0

Hence, all the diagonal elements of a skew.
symmetric matrix are zero {(as diagonal elements
are : 417 2% ceeeee Ayn)- Hence Proved.

. dy T g
Find I Ax=Ly=7 if sin” y + cos xy = K.
4
[2]
Solution : Given, sin®y + cos xy = K
Differentiating both sides w.r. t. x, we get

Zsmycosy.jx—y+[—sinxy(x3—z+y):|= 0

= sm2y.%—xsinxy%~ysmxy =0
dy . . .
= E(sty—xsmxy)=ysmxy
@ _ y sin xy

dx ~ sin2y—xsin xy ~0)

n
Given, atx =1, y=—
From equation (i),

T, T L
ﬂ= ZSIIIZ _4 JE
% Gn 2 q6in " 1—%

L
= 4J§ = T
V2-1  4(W2-1)
V2
n(\/i+1
i 4((&)2-12)
_ n(\/i+l)
= 4 Ans.

The volume of a sphere is increasing at the rate of
3 cubic centimetre per second. Find the rate of
increase of its surface area, when the radius is
2 cm. 2]
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8.

Solution : Let V be the volume and r be the
radius of sphere at any time ¢.

4 3
Then, V= Enr
Given, iy— =3 cm3/ 5
dt
Differentiating V w.r.t. {, we get
ﬁ = é T X 31-2 ﬂ
dt 3 dt
= r o 0
dt 411:1’2 g
Now, let S be the surface area of the sphere,
then S = 4xr2
Differentiating S w.r.t. {, we get
ds dr
— = 81 —
dt dt
= 875 [From eq. ()]
_ 0
r
whenr=2

t

(is.) _6_._.3 2
di =2 B 2_ o

- Rate of increase of surface area of the sphere
is 3 square centimetre per second. Ans.

Show that the function f(x) = 4> - 182> + 27x - 7
is always increasing on R. I21
Solution : Given, f (x)= 4x° - 18x2 + 27x - 7
Differentiating f{x) w.r.t. x, we get

£(x) = 1222 - 36x + 27 = 3(dx* - 12x + 9)

=3(2x-3)%> foranyxe R
3>0and 2x -3 20
f'(x) =0

= The function is always increasing on R.

Hence Proved. .

Find the vector equation of the line passing
through the point A(l, 2, - 1) and parallel to the
line 5x - 25 = 14 - 7y = 35z, 2]

Solution : Given line is 5x - 25 = 14 - 7y = 352

=  5®-5=-7(@y-2) =35
x-5 y-2 z-0
= Ys T -7 T 135
x-5 y-2 z-0
= 7 - -5 1

Direction ratios of this line are 7, - 5, 1.

www.cbsepdf.com

Download all Previous Year and Sample papers from www.cbsepdf.com

10.

11.

12

22

. Vector equation of the line which passes
through the point A (1, 2, - 1) and its direction
ratio are proportional to 7, - 5, 1 is
- A AA A AA
r =i+2j-k+A|[7i-5j+k Ans.
Prove that if E and F are independent events,
then the events E and F are also independent.
‘ 21
Solution : Since Eand F are independent events :
PENTF)=P(E).P (F) we(1)
PENF)=PE-PENF
=P(E)-P (E)P(F) [From(i)]
=P@® (1-P®)
=P®PF)
- Eand I are also independent. Hence Proved.
A small firm manufactures necklaces and
bracelets. The total number of necklaces and
bracelets that it can handle per day is at most 24.
It takes one hour to make a bracelet and half an
hour to make a necklace. The maximum number
of hours available per' day is 16. If the profit
on a necklace is T 100 and that on a bracelet is
¥ 300, Formulate an L.P.P. for finding how many
of each should be produced daily to maximize the
profit ? It is being given that at least one of each
must be produced. 2]
Solution : Let the manufacturer produces x
pieces of necklaces and y pieces of bracelets.
Since total number of necklaces and bracelets that
can be handle per day are 24.
so, x+y<24 1)
To make bracelet one needs one hour and half

an hour is need to make necklace and maximmum
time available is 16 hours

1
50, §I+y516

...(i)

Now, let Z be the profit and we have to maximize
it, so our LPP will be
Maximize Z = 100x + 300y

Subject to constraints :

x+tys24
1
—x+y<16
2 Ty
or x+2y <32
and rLy21 Ans.
dx
Find [——. 2
'[xz+4x+8 2l
tation s et T J_i_h
Solution: Let I = 21 dxi8
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: dx
=Ix2+4x+4-4+8 x xty x+2y
e Solution : Consider, |x +2y x x+y
= I(x+2)2+(2)2 x+y x+2y x
We know m;:; 1 iz Applying C; - C; + G + Gz, we get
‘[x2+a2 =;t‘m E"‘C' 3x+3y x+y x+2y

Il

3x+ 3y x x+y

where C is constant of integration
: 3x+3y x+2y x

I= %tan'l(f-;’—z]w Ans. 1 x+y x+2y
=3(x+y)1 x x+y
SECTION - C 1 x+2y x
13. Prove that tan {%+%cos‘l -g} Applying R; = Ry - R and R3 — R3 - Ry, we get.
_—_— 0y y
+tan{.1_t._1cos_1%} ﬂ—a— [4] = 3(x+y) 1 X x+y
, 0 2y -y
. . - 18 _
Sollltlon.Let 2COS b A = 3(x+y) [_(_y2_2y2)]
LHS. = tan(E+ A)+tan(£— A) {(expanded along C;)
4 4
n - =3(x+y)-3y2
) tan o +tan A N tanzutanA =9y% (x +y) Hence Proved.
l—tangtanA 1+tangtanA OR
_ l+tanA 1-tnA 2 -1 (5 2 25
T 1-tanA 1+tanA LetA=l3 4)B=|7 4) C=|3 g find
_ (1+tan A)2 + (1— tan A)? a matrix D such that CD - AB = 0. .
- 1—tan? A Solution : Let D be the matrix of order 2 x 2,
2+2tan’ A Dz[a b]
"~ 1-tan?A c d
_ 2(1+tan? A) Given, CD*(?]E?\B
1-tan’ A o -
1 {2 5“:: b] =[z -1][5 2]
= 2 .
xcosZA 3 8|c d 3 4|7 4
1 . 2a+5c 2b+5d 3 0
= 2x T a = |3a+8 3b+8d| = |43 22
cost(Ecos 5)
1 ) On comparing both sides, we get
= 2 — e = — = H
X ( _1a) /b 29+5c=3 (i)
COs) COs - 2b+54=0
2b- . -
= ?=R.H.S Hence Proved. = = 7501
14. Using properties of determinants, prove that : ' 3q + 8c =43 (i)
x x+y x+2y 3b+8d=22 . (1if)
x+2y x x+y =9y2(x+y). [4] _Bd
x+y x+2y x ‘ Substituting b = - in equation (iii), we get
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— = i —1
3(5d)+8d=22 Ao v=sinVr
2  Differentiating v w.r.t. x, we get
- 15 g =2 AN SV SR (3ii)
P dx T-x  2Vx zﬁﬁ"xm
= - 154 + 16d = 44 From equations (i}, (ii), and (iii)
- d=44 d_y_(sinx)"[xcotxﬂo sinx]+—1—‘
iy ix d 20z fl-x
Also, b= 7 d_y=(sinx)"[xcotx+log sing x]+—1—Ans.
s dx 2Vx—x?
= 5 x44=-110 OR
dzy
rom equation (), If x™y" = (x + y)™ * ", prove that Td;i = 0.
. 3-5¢ Solution : Given, x™y" = (x + )™ ™ "
- ' 2 Taking log on both sides, we get
Substituting in equation (ii), we get log 2™y = log (x + y)™ *

Differentiating both sides w.r.t. x, we get
= 9-15c+16c = B6

m ndy m+n [ dy]
—t—. = J1+—=
= c=77 x y dx (x+y) dx
3-5x77 3-385
and a= = = E+E.ﬂ=m+n+m+nd_y
2 2 ) x y dx x+y x+ydx
—-382
=" =-191 dy(n m+n m+n m
= ax\y x+y) x+y
Do [~191 -110 A y y y
77 44 . =>dy(nx+ny—my—ny)_mx+nx—mx-my
dx - x(x+
15. Differentiate the function (sin x)* + sin™* Vx dx y(x+y) x+y)
with respect to x. [4] - : dy . l(nx—my)
Solution : Let y = (sin x)* +sin™ " Vx Zx x\nx—my
Let, ‘ u=(sinx)‘andv=sin_1\[; = d-Z:%
. y=u+v A, -
. " Again, differentiating w.r.t. x, we get
Differentiating y w.r.t. x, we get dy
2 x -
dy | du & () 7y _ Tdx
dx dx dx 122 2
= {si x
. iy (s.mx) xxl—y
Taking log on both sides, _ x
. . 2
log u = log (sin x)*= x log sin x x
Differentiating w.r.t. x, we get = y—zy =0 Hence Proved.
! . -
1du X 2x
T = + g . _—"_—_'dx 4
w dx . cos x + log sin x 16. Find I (xz+1)(xz+2)2 /A
= au u [x cot x + log sin x] Solution :
= Let 1= 2
= (sinx)*[xcotx +logsinx] ..(i) (x% +1) (2 + 2)
www.cbsépdf.com 24
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17.

Putx® =t
=  2xdx=dt
(. —
Tl )t + 27
Let
1 A B c
C+DE+27 Tl ie2 gep @
1 A(t+2)2+B(t+1)(t+2)+C(t+1)
I (t+1)(t+27

1=A(+22+B(+1) (t+2)+C(+1)

Equating coefficient of 2, ¢ and constant terms
on both sides, we get

A+B=0 (@)
4A+3B+C=0 (i)
4A+2B+C=1 (i)

Subtracting equation (iii) from (ii), we get
B=-1
Substituting B = -1 in equation (i),
A=1
Substituting the values of A and B in (ii), we get
4-3+C=0
= C=-1

From equation (A),

1 1 +(_—1J+ -1
¢+ @E+2?  Fr1 \E+2) | (£ +2)?

1
ey

_ [—rcosnx]: _I

1
=log(t+1)-log(t+2) +m+c

where C is constant of integration.
2

.[ 2x dx - 1o x +1 1 +C
@22 P21 Rz
Ans.
xsin x
Evaluate; [ — ——
valuate I°1+coszx s
Solution : Let, I = r‘ﬂ;—dx -.()
1+4+cos® x

J-u(:rc—x) sin (1w — x)

0 1+ cos? (m—x)

[ 2 f@yax = f(a-2) dx]
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[ = n(7w—x).sinx
0 1+cos?x
- Adding equations (i) and (ii), we get

n sinx

A== dx
'[0 1+ cos?
Putcosx =t
= ~sin x dx = dt
when x=0, t=1
andwhenx=mx,f=-1
of =—m -1 dt
1 1+#
1 dt b
=g | [ rea=] feax]

= 20=m.(tan" 1t)i1= 7 [tan~1 1~ tan~1(<1)]
T nY] n?
ﬂ”‘[r(‘z)]:?

OR

3/2
Evaluate : _[0 |xsin® x| dx.
Solution :

Letl = [/*|xsinm x| dx.
xsinmx, 0<xs1
[x SI.I‘J.M] = 3
—xsin mx, 15xS-2—
1 = J'; (xsinnx)dx+j13/2(x sinmx)dx

= J'J(xsin nx)dx—fl?’/z(x sinmx)dx

Applying by parts on both the integrals, we get

dx

1
= (—xcosn x) 1 cosmx
T o -0 T

32
—~XCOSTLX 3/2 COSTX
- (——J Y dx]
T ;. n

J~3 -1~ 2'0 _ d_x
1+v+0° x
j('.'OS3—'4'(30571:
i | 2 1(smur:x)?’/z}
T
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1 1. ) From equation (ii), we get
= 7—+-—2(51n15—51n0)

Ton 3 ax
[0 1 1(, 3 . ]] I—“ Ix
——+—|sin—-sin=®
nowl 2 3 1+2
= —logt—-—x—log—— =logx +log A
= l+_}_.((]._.0)+.1_._1_(_1_0)_2.+_1_. 4 2
T T 2 T 2 ["'j———=~l—log atx +C]
a2-x2 2a “la-x
2n+1 . ) .
=1= 5 Ans, where log A is constant of integration.
T
18, Provethatx®-12=c{x®+y?)is the general solution of 31 1-z_1, .
the differential equation (¢* - 3x?) dx= (/> - 3x%) dy, 2 8—1 -7 0gt=log Ax
where cis a parameter. [4]
Solution : Given differential equation is, = [1 ] = log Ax
+z
(- 3x?) dx = (4 - 3x'y) dy
d x® -3
= d—y xy we(i) : [1 Zf]
x - y?-32% x
Clearly, it is 2 homogeneous differential equation. = =log Ax
Put y = vx [1"“;) ( ]
dy g
= = = -
(d)x o i
From equation (i), (xz)s
= | = log Ax
v+x£2~ x3 - 3x. (vx) x3 (1—31}2) 08 (x2 +y2)3 (x4—y4) &
Sdx (vx)® - 3x% . (vx) "2 (@ -30) (x*) x4
- 4 14
= x—gP-:lSBZ—U [ ( y)3 ] = Ax
oo (@ + 1) (2 =) (& + )
a2 4 2
_ 1-3v Av +3v e 2)2x4 14
P 30 . [_Z_yT - Ax
1-o4 (x° +y°)
T 8 -3 (2 _y2)1/2 x
3 = —_— =
v -ivdv=§£ , (x2+y2)
—p* x
o oth sides, wo get 5> @AM
mtegrah;lg 30 St es,;:e 8 On squaring both sides, we get
e =13 2= A2 (24P
-v
; S o 2o=c @,

.[1_,04 do—-3 ‘[1-414 dv = .[7 (1) [where A® = C]
In the first integral (For L.H.S.) - yz = (x2 + yz)z'is the solution of given
Put 1-vi=1t ‘ differential equation Ans.

= AN A A - A A A
= - 40l d;'t 19. Let_;=i+j+k,7;=imdc=c1i+czj+c3k,
= o do = 4 then :

In the second integral, put v° = z (a) Let ¢; = 1 and ¢ = 2, find c; which makes
dz - 2 -
2vdo = dz = vdv =3 a,b and c coplanar.
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(b) If c; = -1 and c3 = 1, show that no value of

- - -

cican make 2, b and ¢ coplanar. [4]
-3 A A A D A

a=i+j+k, b=1i and

Solution : Given,

> A A A
c=ct+ C2]+C3k

(a) Whenci=land g =2

- A A A

cC = i+2j+C3k
- = -5 .
We know that, 4, b, ¢ are coplanar if
e - -
[abcl=a.(bxc)=0 (i)
AA A
- - i j k - A
bxec =11 0 0|=-caj+2k
1 2 C3

- =
Given, [2 b c] =0

e = =2 o A A
a.(bxc)=(i+j+k)(~c3j+2k) =0

= ~c3+2=9

= =2 Ans,

(b) When o=-1landc;=1

= A A A

C=C1i—j+k
A A A
i ik
- - = A
bxc =1 0 0 =-j-k
(%] -1 1

From equation (i),
A A A A A
(i+j+k).(-j-k)=0
= -1-1 =0, which is not possible

- -
= No value of ¢; can make 4,5 and «c

coplanar. Hence Proved.

- 2 -

20. if a, b, ¢ are mutually perpendicular vectors
of equal magnitudes, show that the vector
s ) -

- =

a+ b+ c isequallyinclinedto a4, b and c.
e

Also, find the angle which 2 + b + ¢ makes

- - -
with 2 or b or ¢. [4]
- - -

Solution : Let | a |=| b |=| c |=A wo(i)
- 2 5

Now, 2, b, ¢ aré mutually perpendicular
- - - = - =

Wehave, 2.6 = b.c =c.a =0 .(ii)
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27

Download all Previous Year and Sample papers from www.cbsepdf.com

e e = T T
(a+b+b)* = (a+b+c)(a+b+c)
i A B A e A T T R S
= ga.a+a.b+a.c+b.a+b.b
e e T S S G S
+b.c+c.a+c.b+c.c
- - -
= |aP+] bR+ c 2 =3 [using (]
e
= la+b+c| =32

e
Suppose a + b + ¢ makes angles 8y, 85, 63 with
- o

e
a,b and c respectively, then

I T - =2 9 -
(a+b+c)a) =|a+b+c||a|cost

e T T T QY
=>a.a+b.rz+c.a=\/§l,.?ucosell
= 122 = V322 cos 0y,
[using (ii)]
= A2= /3 A2 cos 6
1
= cos Bj=—
B
= 0, =cos ! [i)
1= |\
imilarl cos™? (—L)
Similarly, G = 3
d cos"l(—l—)
any 0= \/5
61=0,=83
i e - o
Hence, 2+ b + ¢ is equally inclined with a, b
—)
and c. Hence Proved.

. The random variable X can take only the values

0,1,2, 3. Given that P (X=0) =P (X=1) =p
and P(X = 2) = P(X = 3) such that Zp;x/?= 25p,
, find the value of p. [4]

Solution: Given, PX=0)=P(X=1)=pand P (X=2)
=P(X=3)
Let PX=2)=PX=3)=k

X 0 1 2 3
Px)[ p 14 k k
also given that Zpyx? = 25p;x;
= 0+p+4k+% =20+p+2k+3k
= p+ 13k = 2 (p + 5k)
= k=p (i)
also we know that Zp; = 1
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= p+p+k+k=1
= p+2k=1
= 6k+2k=1 [using (i)]
= 8k =1
_ 1
or k= 3
- 3
From equation (i), p = B Ans,

Often it is taken that a truthful person commands,
more respect in the society. A man is known to
speak the truth 4 out of 5 times. He throws a die
and reports that it is a six. Find the probability
that it is actually a six.

Do you also agree that the value of truthfulness
leads to more respect in the society ? [4]

Solution : Let Ey, E; and A be the events defined
as follows:

E1 = Six appears on throwing a die.

E) = Six does not appear on throwing a die.
and A = the man reports that it is a six
We have,

Now P(A/E;) = Probability that the man reports
that there is a six on the die given that six has
occurred on the die = 4/5 (probability that the
man speaks truth)

and P(A/Ej) = Probability that the man reports
that there is a six on the die given that six has
not occurred on the die (probability that the man
does not speak truth).

4 1
By Bayes’ theorem, we have
P(E;) P (A/E,)
P A) = -
(B1/A) = D&,y P(A/Ey) + P(E;) P (A/Ey)
1 4
'"'__’x—
___65
1 4 5 1
SR+ x>
6 5 6 5
_ 4 4
4+5 9

Yes, truthfulness always leads to more respect in
the society as truth always wins. Ans.
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23, Solve the following L.P.P. graphically :
Minimise Z = 5x + 10y
Subject to constraints

x+2y <120

x+y =60

x-ZyZd
and xLy=0 [4]
Solution : We have,

Minimise Z = 5x + 10y
Subject to the constraints :
x+2y<120
x+y260
x-2y20
and xyz20
Converting the given inequalities into equations,
we obtain the following equations :
x+2y =120
x+ty =60
x-2y =0
x+2y=120
120
0
60

60
0

Ha

N

1T

.9

9306110

TL
Tt
5|
I

It 6‘
v

T
1
1

5

o)

T
||||||| i L

The shaded region ABCD represented by the
given constraints is the feasible region. Corner
points of the common shaded region are
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A (40, 20), B (60, 30), C (120, 0) and D (60, 0).

-1
Value of Z at each corner point is given as : 1 -1 2 9
=10 2 -3 4
Corner Point Z =5x + 10y 3 -2 4 _3
A (40,20) | 200 + 200 = 400 -
- T
B (60, 30) 300 + 300 = 600 x -20 1 9
C (120, 0) 600 + 0 = 600 y[=( 92 -3 4
D (60, 0) 300 + 0 = 300 « Minimum zf | 61 -2] |-3
Hence, minimum value of Z is 300 at (60, C). -2 9 6 9
' Ans. =l 0 2 1 4
SECTION — D 1 -3 -2] [-3
1-1 2][-2 0 1 x -18+36-18| |0
Useproduct | o _j 9 7 _3|tosolve ¥l = 0+8-3 [=|5
3-2 4 6 1 -2 z 9-12+6 3
the system of equations x +3z=9, - x+2y -2z =4, = x=0,y=52=3 Ans,

2x-3y+4z=-3. [6]

Solution : Consider, 25. Consider f : R+ > [- 5, =), given by

f(x) = 92% + 6x - 5. Show that f is invertible with

1 -1 2][-2 0 1 ——
6_
0 2 -3|| 9 2 -3 f‘l(y)=(—‘l%l-)- [6]

3 -2 4fl 61 -2 Hence find :

[ ~2-9+12 0-2+2 1+3-4 @ r1ao)
=] 0+18-18 0+4-3 0-6+6 I 4
Gi) y if £y} = 5

~6-18+24 0-4+4 3+6-8
. where R is the set of all non-negative real

100 numbers.
=[0 1 0}=I Solution : For one-one :
001 Let x1, x2 € Ry
1 -1 2T! -2 0 1 fix1) = fixa)
Hence, |0 2 -3| = 9 2 -3 = 9x12+6x1~5=9x22+6x2—5
3 -2 4 6 1 -2

= 9’ -2 +6 (x1-x2) =0

Now, given system of equations can be written = (21— %2) (9 (¥1+ x2) +6) = 0

in matrix form as follows :

1 0 31« 9 Since 9(x1 + x2) + 6 > 0 [as x1, x2 € R4]
-1 2 -2|yl=]| 4 = x1-x2=0 [ x,xe R4
2 -3 4||z] [-3 or M=
AX = B ~. Function is one-one
- X = A-1B For onto : ,
o C 10 ATl 9 For every ye[- 5, « ) such that fix) = y
yl=1-1 2 -2 4 = 9+ 6x ~5=y
. 2 _3 4 3 =@30%+2:Gx) "1+12-12-5=y
- " = Bx+1)y-6=y
[[1 -1 2 9 - Bx+12=y+6
=llo 2 -3 4 N 3x+1=y+6
3 -2 4 -3 —1+.Jy+6
= x=—_, €

3
~. Function is onto.
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26.

Since f is both one-one and onto.
. Function is invertible.

fi) =y
~1+y+6
=  xe=flys—y—
—1++16 -1+4
) Frag - 2116 2
3 3
Ans.
e 1 4
(i) floy=3
4 —1l+Jy+6
= 3 ’
= 5= yy+6
Squaring on both sides,
B=y+6
or ' y=19 Ans,
OR

Discuss the commutativity and associativity of
binary operation ‘¢ defined on A = Q - {1} by
therulea*b=a-b+abforall, a be A Also
find the identity element of * in A and hence
find the invertible elements of A.**

If the sum of lengths of the hypotenuse and a
side of a right angled triangle is given, show
that the area of the triangle is maximum, when
the angle between them is % : 6]
Solution : Let , x and y be the length of hypotenuse
and sides of the right triangle ABC.

-
B x c
From AABC
W =22 + 2
= y=n-2

If A be the area of the triangle ABC, then
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Let Al=1z
[also given
" h+ x =k (constant)
=k -x]
a 2 .2
= z=—((k-x)"-x%)
4
2
X 2
= (k- 2kx
2 ( )
K =2k
- 4
Differentiating z w.r. t. x, we get
dz _ 2k*x— 6kt
dx 4
_ Kx -3k
- 2
Again, differentiating w.r.t. x, we get
Pr_R-g
dx? 2
For maxima or minima
dz
Put I =0
K2x — 3kx? -0
2
= kx.(k-3x)=0
= k-3x=0,asx#0
k
or x= =
3
k 2k
= = k —_— o= —
h=k-x 3 3
7o
aK%  K?
9 9
_%_K
9 3
k
= = ——=
k ’ VB
whenx = 3
2
ez l(k2—6kx£)
dx? Lk 2 3
3 _kz
= 2 <(
. Area of the triangle is maximum.
From AABC
_x_K3 1
cos @ = h /3~2
T
or 0= 3 Hence Proved.
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27. Using integration, find the area of region
bounded by the triangle whose vertices are
(~2,1), (0, 4) and (2, 3). [6]

Solution : The vertices of the AABC are
A(-2,1), B0, 4) and C(2, 3).

Equation of the side AB is
2-4%
A ol Y
4-1
~1= (x ——2))——(x+2)
= v 0-(2) (
= y=gx+4

Equation of the side BC is

3-4 1
-4=>"= _0—
y=4=59%"0
-1
= y_.'?x+4
Equation of the side AC is
3-1 1
- = "‘—2 = —
y-1= 5o pE-E=5x+2)
1
2

0 2 .72
2 1 W2 2
=[§.x—+4x] +[—1.x—+4x] ﬂ[l ir—~+2:c:‘
2 2 2 L2 2 o L2 2 )

= (0 +0)~(3 - 8)+(~1+8)-(0+ 0)—(1 + 4)+1 - 4)
=0+5+7-0-5-3
=4 sq, units.

Ans,

OR
Find the area bounded by the circle
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2* + y? = 16 and the line \/Ey = x in the first

.. quadrant, using integration.

Given, x= \/gy
2+ 7 =16,

AY

and

B(2+3, 2)

N o) L /A{4,0)
= (V3y)?+y* =16
= 4% = 16
= =4
= y=2
x= J§y=2J§

B (2\/5 ’ 2) is the point of intersection in first
quadrant, ‘
Required area = Area under OBL + Area under

LBA
- Z‘F"dx +[, s V16~ ~ <

1 x2 ZJ— X 16 x4
= | ZJ16-x* + i ‘1—]
ﬁ(z) +[2 roahmsmoy

0 243

%(12—0)+(0+85m”11)

- (%,/16 —12 +8sin™t %)

= %+8xg—2ﬁ—85m—1—?
- 6‘/_+41: 23 - 8><5
= 2J_+ -2J3
= %sq.uniis. , Ans.
28. Solve the differential equation xExZ'Fy =xcosx
T
+sinx, giventhaty =1 whenx = 2" [6]

Solution : Given differential equation is :
dy

X==+Y =xcosx +sinx
dx y
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¥ sin x
==cosx +
x

dy
= T +

which is of the form %+Py=Q,

where P = 2 Q= Cosx+Sinx
IF. = e/ L L gosn
Required solution is
yIF- = [QIF-+C
yx= j(&osx%smx)xdx+c

_ Jxcosxdx+ jsinxdx+C

I

x._[cosx dx—j[;—x x.jcosxdx]dx

—cosx+C
= xy=xsinx—jsinx'dx—cosx+c
= xy=xsinx+cosx~-cosx +C
= xy=xsinx+C (i)
. T
Given, y=1whenx= 2

From equation (i)

T T .

T
= —sin—+C
1x , 3

+C

S pla N

2
= b
2
= C=

Substitute the value of C = 0 in (i), we get

xy=xsinx '
= y = sin x, which is the required solution.
: Ans.
29. Find the equation of the plane through the
-
line of intersection of r -(2?—3}+4ﬁ) =1
- A A
and 7 ‘(i —j)+4 = 0 and perpendicular to
e A A A

the plane r +(2i — j+k)+8 = 0. Hence find

whether the plane thus obtained contains the
linex-1=2y-4=3z-12 [6]

Solution : The equation of the plane passing
through the line of intersection of the given
planes is :

A Fal Fal A A
rli—-3j+4k)-1+A(i — j)]+4A-1=0
- A Ial A
= rJR+Ni-B+A)j+4kl=1-4A
S I
Takingr=xl+y’]+2k,weget
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@+ x-@+Ay+4z=1-4A D)

** It is perpendicular to the plane

b d A A A

r(2i—-j+k)+8=0
Cartesian equation of this plane is :

2x-y+z+8=0 wo(if)

' Equations (i) and (ii) are perpendicular
R+N)2+3B+N)+4=0

= 4+2.+3+A+4=0

= 11+3A =0
o U

or = 3

From equation (i),

11 11 —11
S 3ol rdz = 1-4ax 20
( 3)x [ 3)y+ 1-dx—

= ﬂ+Zy+42 = A
3 3 3
= -5x+2y+12z =47
Required vector equation of this plane is :
b d A A al
r.(—5i+2j+12k) =47 (i)

Now, equation of the given line is,
x-1=2y-4=3z-12

x~-1
= EE =2(y-2)=3(z-4)
x-1_ y-2 z-4
= 1 V2 T Y3
x-1 y-2 z—-4
= 6 3 2
Vector equation of this line is :

- A A A A A Al .
o= ((+2j+4k)+A(6i+3j+2k)  ..(iv)
Obviously plane (iii) contains the line (iv) since
the point ?+2/]§+4£ satisfy the equation of plane
[a A A A FaY N
(iii) as(i+2j+4k).(—5i+2j+12k)=—5+4
+48=47| and vector —57+2j+12k
is perpendicular to 6?+3,]§+2;c\ as
A A N A A A
(6i+3j+2k)~(—5i+2j+12k)
=-30+6+24=0
»~ Plane (iii) contains the line (iv). Ans,

OR

Find the vector and Cartesian equations of a line
passing through (1, 2, - 4) and perpendicular
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_ \ x-8 _y+19 z-10
to the two lines T

and
x—15
3 8

Solution : Cartesian equation of the line passing
through (1, 2, - 4} is

x-1 -2 z+4 )
p =Y T (i)
Given lines are
x—8 y+19 z-10 .
3 T 16 7 (i)
x-15 y-29 z-5
and 3 =8 " 3 ..(1id)

-5 -5 =
Let by, by, by are parallel vectors of (i), (ii) and

(iii) respectively :

I A A A

b = ai+bjrck

ﬁ
b2

A A A
3i-167+7k

- A A A
b3 = 3i+8j-5k

]

Given that (i) is perpendicular to both (ii) and
= b] * b2 =0

Mathematics 2017 (Delhi) -
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3a-16b+7c=0 (i)
- o
and bl‘bs =
3a+8b-5c=0 (V)
From equations (iv) and (v),
a N b - c
80-56 21+15 24+48
a b _ ¢
= 24 36 72
a b c
= 2°3 6 M6
= a=2\b=3\ c=6)
Putting in (i),
x-1_y-2 z+4
22 3 6A
x-1 y-2 _ z+4
= 2 3 6

which is the cartesian equation of the line and
vector equation of this line is '

?= (?+2?—4£)+7\.(2?+3’]\'+6£)
. Ams.

ee

SET 11

%

I'ime allowed : 3 hours

Note : Except for the following questions, all the
remaining questions have been asked in previous
set.

SECTION — B

12, Forthe curve y=5x—2x", if x increases at the rate of
2 units/sec, then find the rate of change of the
slope of the curve when x = 3. [2]

Solution : Given curve is,

Yy =5x -2
and E = 2 units/sec.
dt
Differentiating y w.r.t. x, we get
dy
L = 5-6x°
dx M

Differentiating both sides w.r.t. ¢, we get

i(ﬂ) = —12.X‘d—x
dt\dx dt

wwy.chsepdf.com
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when x =3,
d(dy

dt\dx Jx=3 = —12 x 3 x 2 =~ 72 units/sec.

Thus, the slope of the curve is decreasing at the

rate of 72 units/sec when x = 3. Ans,

SECTION — C

. The random variable X can take only the

values 0, 1, 2, 3. Given that P(2) = P(3) = p and
P(0) =2P(1). If Zpx;? = 25pyx;, find the value of p-

[4]
Solution : Given, P(2) = P(3)=p
and P(0) = 2P(1)
Let P(1) =k
X 0 1 (2

Pe) 2k |k |p |p
also given that Spax? = 2 Tpx;

NO Login No OTP No advertisement


http://www.cbsepdf.com
http://www.cbsepdf.com

CBSE 2019 Maths Paper Download all Previous Year and Sample papers from www.cbsepdf.com

= O0+k+4p+9% =200+k+2p+3p) Converting the given inequalities into equations,
= k+13p =2k +10p we obtain the following equations :
or 3p=k i) x+y=30
also we know that 3x+y=1Sg)

=1 Then x+;_=50 3x +y=90
= 2k+k+p+p=1 ' :
- YF+2p=1 x{-0 |50 x | 0]30
= 9p+2p =1 [using (i)] y|50]0 y |%0]0
= 1p=1 x = 10 is a line which is parallel to Y-axis
or p= Ili Ans,

21. Using vectors find the area of triangle ABC with
vertices A(1,2,3),B(2, -1, and C (4, 5,-1).
(4]
Solution : Vertices of the given AABC are A(1, 2, 3)
B(2,-1,4)and C(4,5,-1)

- -2 - AR A A AN
AB=0OB—-0A =(2i-j+4k)-(i+2j+3k)
A A A
=i-3j+k
- — - A A A A A Al
AC=0C-0OA =(4i+5j-k)-(i +2j+3k)

A A A
=3i+3f-4k

1 - -
Required area = -2—|AB><AC[
AA A
—) __) I ] A A A idal
ABx AC = =9i+7j+12k Plotting these pom.ts on the graph, we get the
1-3 1 shaded feasible region i.e., ABCD.
. Corner point Valueof Z=4x +y
- o '2 3 5 A. (30, 0). Z =4 x 30 + 0=120 « Maximum
| ABx AC|=y9"+7° +12 B (20,30) |Z=4x20+30=110
= JBL+49 + 144 = /571 C(10,40) |Z=10x4+40=80
1 ‘ D (10,0) Z=10x4+0=40
~ Area ofAABC = 2 274 5q. units Ans. ». Maximum value of Z is 120 at (30, 0)  Ans.
22. Solve the following L. P. P. graphically 23. Find: | 2x dv. 4]
Maximise Z = 4x + y 2 +1)(x* +4)
Subject to following constraints : Solution:Let, T= [— 2x .
x+y < 50, ’ (x* +1)(x* +4)
3x+y =< 90, I 2x i
] x =10 - (x2 +1) ((x2)2 +4)
ny=10 [4] Put ¥ =t °
Solution : We t}a_ve, - dxdx = dt
Maximise Z =4x +y 1= | dt
Subject to the constraints : (t+1) g2 + é)
t+y <50 1 A B+
y Let = —+— (A)
™~ x+y <90 ¢+ +4) t+1 244
x =10 1 AP +9+BL+O(E+])
%y =0 (t+1) (£ +4) (t+1) (2 +4)
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1=AF+4+Bt+C)(t+1)
Equating coefficients of #2, t and constant terms
on both sides, we get

A+B=0 = A=-B (@)
B+C=0 = B=-C (i)
4A +C=1 ...(ii)

From equations (i) and (ii) equations we get
A=C.
From equation (jii)

4C+C=1
5C=1
1
or C=§
1
A=C==
.5 1
B=-C=—
: 5
From equation (A),
_1t 1
1 _Y¥5 575
E+D) (2 +4) t+1 244
1
SV SRS VIS S VIR
(t+1)(* +4) S5't+1 STt +4
1
+= dt+C
5°12+4
Where C is constant of integration.
1.1 1. 2t 1 1
I= = [|[—dt-—|5—dt+= | 5—=dt+C
5l 10 214 5J1t2-1-22
i 1 7 11 _.]_t
- -1 ——log|t Sx= -
= 5og]i&+1| 1Ulog] +4|+5x2tan 2+C
Lioe 241 (- Llog | xhed [+ L tan-1 5
= I= 5log|x +1| 1Ulogl:c +4[+10tan 2+C

SECTION — D

28. A metal box with a square base and vertical
sides is to contain 1024 cm®. The material for
the top and bottom costs ¥ 5 per cm® and the
material for the sides costs ¥2.50 per cm?, Find
the least cost of the box. (6]

Solution : Let the length, breadth and height
of the metal box be x cm, x cm and ¥ cm
respectively. It is given that,

1y = 1024
1024 _
= Y= 72— (i)

Let ¢ be the total cost (in rupees) of material used

35

29.
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to construct the box.

y 'R
X
) ¢
X
) 2 5
Then, ¢ = 5x°+5x + x4y
= 10%% + 10xy
= 10x% +10x X 30—§4-
x
- 1022 4 20240
x
Now, differentiating ‘¢’ w.r.t. x, we get
E = 20x— 10240
dx x2
Again, differentiating w.r.t. x, we get
2
dx? x
For maxima or minima
Put E =
4 10240
= 0x-—— =0
x
= ¥ =512
= ©=8
= x=8
whenx =8

2
BV
dx? J, g 8

Thus, the cost of the box is least when x =8, putting
x = 8 in equation (i) we obtain y = 16, so the
dimensions of the box are 8 x 8 x 16

>0

Putting, x =8and y =16 inc = 10x? + 10xy,
we get
c=10x64+10x 8 x 16 = 1920
Hence, the least cost of the box is¥1920. Ans.
2 3 10
IfA=(4 -6 5| find A% Using A solve
6 9 -20
the system of equations :
£+E+E_2,
X ¥y z
4 6 5
———+= =5;
X ¥y z
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6 9 20
—t———=_4 [6]
x Yy =z
2 3 10
Solution : Given, A=|4 -6 5
6 9 -20

|A| = 2(120 — 45) — 3(- 80 — 30) + 10 (36 + 36)
=2x75-3x(-110)+ 10 x 72
= 150 + 330 + 720 = 1200 # 0
So, A is invertible.
- A7 exists.
Let Ajj be the cofactors of elements 4; in A =
: [a,-,-].Then,

-6 5
A11=(-1)1+1[ 9 _20] =120-45=75

4 5
Ap = (1)+2 6 00| =—80-30)=110
T
Ap =D g|=36+36=72
TS I )
Az = (1) 9 _20 (- 60 — 90) = 150
Ay = (-1)**2 2 N 40-60=-100
-3 -1
— (_132+3 2 3 _ _ -
Az = (1) 6 g|=—(18-18)=0
3 10
An =D g 5]=15+60=75

{2 10
Ap={-1P3*2 [4 5]=—(10—40)=30

343 2 3
75 110 72
Cofactor matrix of A = {150 —100 0
75 30 -24
75 150 75
adj A=|110 -100 30
72 0 -24
www.cbsepdf.com 36
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L adjA 1 75 150 75
A =TAl ~1200 110 -100 30
72 0 -24
Given system of equations is,
_2_.+§_+}.9 =2
x y z
é_..é+§=5
X ¥y z
9.4.2-@ =-4
X Yy oz
Let lzr,t,l:v,l:w
X y zZ

.. The given linear equation becomes
2u + 30+ 10w = 2
4du—6v+5w=>5
6u+90-20w=-4

2 3 10 U 21
A=|4 -6 5|, X=|7| B=| 5
6 9 -20 ~4
X=A"1B
u 2 3 10T 2
2l =14 -6 5 5 —
6 9 —-20| |-4|
. (75 150 75]f 2
;muo -100 30|| 5
| 72 0 -24{|-4
. 150+ 750 — 300
= 06 220-500-120
144+0+96
14' 600 1/2
:-170—6—400 = '—'1/3
| 240 1/5
u=1/2 = x=2
v=-1/3 => y=-3
and w=1/5 = z=D5
= x=2, y=-3andz=5 Ans.
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SET III

—
—

Maximum marks : 100

Note :Except for the following questions, all the 3x+y=24

remaining questions have been asked in previous x=2

sets. : .
_ Then X+2y=28 3x+y=24
SECTION — B x| 0|28 x | 018

-1 1
12. Ify =sin? (gp [1-952) ——<x<—o, y|14]0 Y 2410
y d:(yﬁx 1-9x ), 3\[2— 3\[2—
then find I [2I x =2 is a line which is parallel to y-axis.

Solution : Given, y = sin~! (6x ,f 1~ 9x2)

in @
Put ¥ = -2 — ¢ = sin~13x.

sin ©
3
y=sin"" (25in@ \1-sin8

y= sin_i 6.

y= sin~L (2 sin @ y/cos’ 9)
y=sin™ (2 sin O cos 9)

y=sin" (sin 26) = 20 = 2 sin! 3x

dx ) \/1—9x2

L

SECTION —C

20. Solve the following L.P.P, graphically :
Maximise Z = 20x‘+ 10y
Subject to the following constraints :
x+2y <28,

3x+y <24,

x>2

xLy>0 [4]

Solution : We have
Maximise Z = 20x + 10y
Subject to the constraints :
X+2y <28

3x+y<24
x>2
xy>0

Converting the given inequalities into equations,

we obtain the following equations :

- x+2y =28

www.chsepdf.com 37
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Plotting these points on the graph, we get the
shaded feasible region i.e., ABCD

Corner point | Value of Z = 20x + 10y

A20) Z=40+0=40

B-(2, 13) Z =40 +130 =170

C 4 12) Z =80 + 120 = 200 <~ Maximum
D (8, 0) Z =160 + 0 = 160

~. Maximum value of Z is 200 at (4, 12). Ans.

. Show that the family of curves for which

d;
_1=—xz+yz,isgivenbyxz—yz=fx- i4]
dx 2xy
Solution : Given family of curve,
2,2 ‘
Ay _ 2ty (D)
dx 2xy
Puty =ox
dy do
= dx = 0+X d_x-
From equation (i),
v x*+ (wc)2 220+ 02)
0+X— = = 5
dx 2x (vx) x* (20}
- X dv 1+ v —2
dx 2v
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1+0% ~20% 1-¢7

20 2v
dx
o 2vzdv &
1-v x
20 dx
= J- d'U = |—"
1-v? Ix

= —log |1-7?| +logC= logx,

where log C is constant of integration.

bg C2 =k%x
o
2
x
= log = = log x
2y
S &,
X2 -
= cx = x¥*-y* Hence Proved,
3sinx-2 ‘
2. Find: |-COREZ2C0ST [4]
13 - cos” x — 7sin x

(35i11i—-2)cosx

3 dx

Solution:Let 1 =]

13—cos“x—7sinx

(3sin x—2)cos x
2

=]

sin“x-—-7sinx+12

(+cos®x =1-—sin’x)

Put sinx=t
= cosxdx =dt
1o (B2 g 3t-2
2 —7t+12 (t-3)(t—-4)
g -2 A B (A)
T (-3)(t-4 -3 t-4
3t-2 _ A(t-9+B(t-3)
(t-3)(t-4)  (-3)(¢t-4)
= 3t-2=A(t-4)+B(t-3)

Equating coefficient of ¢ and constant term on
both sides, we get

A+B=3 ()

—4A-3B=-2 (i)

Solving the above two equations, we get
A=-7,B=10

From equation (A),

3-2 -7 10

(t-3)(t-4) t-3 t-4
3t-2

I

j(1‘—3)(*—‘—4)
I=-7log [t-3] +101log [{-4]| +C,

www.chsepdf.com
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where C is constant of integration.
I=10log |sinx-4| -7 log [sinx -3} +C.

Ans.
23. Solve the following equation for x :
cos (tan1x) = sin (':ot‘1 %) [4]
Solution : Given equation is,
cos (tan™! x) = sin (cot“1 %) (i)
1 13
= cos (tan™ x) = cos|—~—cot n
= tanlx = —"E-—cot-12
‘ 2 4
= Z_cot lx = —’E—cot_12
2 4
( tan"lx+cotlx= E)
2
a3
= cotlx = cot >
3
or x=7 Ans,
SECTION —D
2 3 1
28. fA=|1 2 - 2 |, find A and hence solve
-3 1 41
the system of equations 2x + y — 3z = 13, 3x +
2y+z=4,x+2y-z=8 [6]
Solution :. Given,
23 1
A=l 1 2 2
-3 1 -1

[A]=2(-2-2)-3(-1+6)+1(1+6)
=—8-15+7=-16 #0
So A is invertible,
. A7 exists ‘
Let A;; be the cofactors of elements a;; in A = [a].
Then,

2 2
Ap=ED)"Yy g =-2-2=-4

1 2
Ap = (-1)1*2 3 _1]=-(—1+6)=—5
1 2
— (_13l+3 — =
A =(1) -3 4] 1+6=7
3 1
Ay =111 q|=-(3-1)=4
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2 1
Ap=(-1P*%| 5 _q|=-2+3=1

2 3
Ap=(1P*2 53 1|=-@+9=-11

31
]:6—2:4

A31 = (—1)3+1 _2 2

2 1
A32=(—1)3+2 [1 2:|='—'(4"1)=—3

2 3
A33=(—1)3+31 s|=4-3=1

-4 -5 7
=041 -1
4 -3 1
-4 4 4
adj. A= [Aij]T =|-b 1 =3
7 -11 1
; -4 4 4
Al= —adjA= —|-5 1 -3
| Al 16 7 -1 1
From the given linear equations, we have
21 -3 x
Let C=(32 1|,X=|¥|D=
12 -1 S

by matrix method,
X=C!D=ATy'D=A"Y)D

x —4 4  47°[13
y =I—;—5 1 -3 4
z | 7 -11 1] |8
—4 -5 7713
=;—; 4 1 -1 4]
L 4-3 1|8
x [-52-20+56
= :1 52+4-88
z 16h52—12+s

www.chsepdf.com
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~16 1
= —|-32 = 2
16 48 3
= x=1ly=2z=-3. " Ans.

29. Find the particular solution of the differential
equation. tan x - % =2xv tan x + 2% —y; (tan x = 0)

T
given that y =0 whenx = - [6]
Solution : Given differential equation is,
d

tan x. Ey =2xtanx + %~y

= Z—Z = 2% +x’cotx -y cotx
dy

= E+ycotx = 2x + ¥ cot %,
which is of the form

dy

-~ +Py =

2 T =Q

where. P=cotx, Q=2x+xcotx
LE = P2 _ Jeotzdn _ Jloghinal _ g o
- Required solution is
y.sin x = J’(2.1c+x2 cot x)sin x dx +C
= [2xsinxdx+ [x? cotxsinxdx+C -
= 2[xsinxdx + [x% cos x dx +C
=2[x.(—cosx)—j(—cosx)dx]+x2.sinx
—[2x.sinxdx+C
=—2¥cos ¥ +2sinx+x°sinx
-2[x.(-cos x) - [~ cosx dx]+C

=—2xcos x + 2 sin x + x2sin x + 2x cos ¥

-2sinx +C
ysinx=x"sinx +C (1)
T
Give that y=0 whenx= 5
= —Sin£+C
4 2
2
= L4 C:—n_

From equation (i)
2
. 2 T
ysinxy = X" 510X ———
1,[2
= (? - y) sinx = —~ Ans.
00
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SECTION-A

‘1. Find the value of tan™*v3 — cot ™1 (—/3) [l
Solution : We have,

tan™ /3 —cot ™ (—/3) = tan”? (tangJ —cot™

(cot n— E]
6

n
wid WA
!
A
I
A
S—

0 a 3
2. IfthematrixA=(2 0 -1|isskew-symmetric,
b1 0
find the values of ‘¢’ and ‘D', [1]
0 a -3
Solution : Given, A={2 0 -1
B 1 0

A is given. to be skew-symmetric matrix
AT =-A
0 2 b 0 a -3

a 0 1| =-(2 0 1
3 -1 0 b 1 0

-

0 2 bl [0 = 3]
a 0 1l|=|-2 0 1
-3 -1 0) |-t -1 0
On comparing both sides we get
-2=2 and b=3
= a=-2andb=3 Ans.
3. Find the magnitude of each of the two vectors

— .
2 and b, having the same magnitude such that
the angle between them is 60° and their scalar

praduct is 2. [11
27,
Salution : Let # and b be two such vectors.
e e A T
Now, a-b=al|b|cos® ofD)

¢ Answer 15 not given due to the chunpe in present syllabus

Maximum marks : 100

- = - =2 9

Itis given that |2 | =| b|,0=60° and a-b=5
. Putting these values in equation (i)

O - = R

7 = [a]| # | cos6l
= E

2 7 U2
= i =
= 4] = 3

17| = |B| =3 Ans.

If g = b denotes the larger of ‘g’ and ‘b" and if
aob={a=*b)+3, then write the value of
(5) o (10), where * and ¢ are binary operations.*®
' (1]
SECTION-B

Prove that :

3sinlx = sin !By —4x%), x € [-%%] 2]
Solution : RH.S. = sin™! (3x—4x%)
Putting x = sin 0 in R.ILS, we get

RHS. = sin™ (3 sin 0 ~ 4 sin’ 0)

= sin™! (sin 39)
Now, —Est'l
2 2
1 1
——<ginfL—
= 2 =FEE,
T T
2« =
= 6 0= 6
n T
—Z <30
= 2 2
—R n
Hence,sin”! (sin 38) = 30{35— <307
= RHS. = 39
= 3sintx
[+ x=sinB= 0=sin"x]
= L.H.S. Hence Proved.
2 3
GivenA= [ » 7:|,computeA"1andshowthat

2A-1=9] - A, [21

-4 7
= |A| = 14-12=2

2 -3
Solution : Given, A= [ ]
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Al 17 3
2|4 2

Given, LHS. = 24%=2 l) 73
244 2
7 3 ;
= LHS. = [4 2] ()
and RHS. = 91-A=go|L O|_[ 273
01 —4 7
a0 2 -3
“lo 9| |-4 7
RHS. = 73 i
= HS =, L)
From equations (i) and (ii),
LHS. = RHS. Hence Proved.

sinx

R . afl+cosx | _ ...
7. ' Differentiate tan 1[ ] with respect 130[ ;} 10. Find the differential equation representing the

Solutioni : Lety = tan™ (1+:COS x)
sinx

( 2c0s? d

-1 2

ZSinE(:os£
2 2

]
3

(. x
= ~1{cot—
= tan 2)

N

- v [oo{3-5)]

T X

2 2
Differentiating w.r.t. ¥, we get

L/ i(ﬁ_zj__i
de  dx\2 2) 2

8. - The total cost C(x} associated with the pro-
duction of x units of an item is given by
Clx) = 0.005x — 0.02x* + 30x + 5000. Find the
marginal cost when 3 units are produced, where
by marginal cost we mean the instantaneous
rate of change of total cost at any level of
output. .21
Solution : Cost function is given as

Cfx) = 0.005x3 — 0.02x” + 30x + 5000

Marginal cost (MC) = -+-(C(x)

= 0.005(3x%) —0.02 (2x) + 30
= 0.015%% - 0.04x + 30

Ans,

9,

11.

cos2x+2sin® x J‘ <038

Whenx=3,MC = 0.015(3)% - 0.04(3) + 30

= (0.135-0.12 + 30

= 30.015 Ans,

2x +2sin’y
Evaluate : Ju—-—dx

(.’08211

Solution : We have, ,
?x—sin®x+28in’x ,
3 dx

COS” X

COSZI'

(" cos 2x = cos?x — sin’x)

cos’x+sin’x
— dx
cos~ X

B '[ coizxdx

= [sec® xdx

=tanx+C

Ans,

family of curves y = ae"™*%, where ¢ and b are

arbitrary constants. [2]
Solution : Given curve is
y=ae*+> (i)

Differentiating (i) w.r.t. x, we get
L aeb"+5.—%(bx+5)

dx
= % = b+ (it
= % = y‘b [PIOII'I (i)]
Differentiating again w.r.t. x, we get
Ly _ dy
dx* dx
= - @ = _d_y_ (d_y.l] ['.’b:ld—y]
d*  dx \dr'y ydx
2
= ﬂy_ = [i‘i) Ans.
dx* dx
If G is the angle between two vectors i- 2_;‘ +3%
and 37-27+k, find sin§, [2]

: - A A A
Solution:Tet a = i-27+3k
— A A A

b =3i-2f+k

We know, —,;'E; = |E] ]?;]cose
- s
a.b
= cos 8 = re—
|allb]

(i-2j+3k)(31-27+5)

Y A A A AA
|i-2j+3k||3i-2j+k]
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12,

13.

1(3)+ (=2)(=2)+3(1)
V1+4+94/944 41

3+4+3 10 5

14 14 "7

1—cos®®

TRE

49-25

It

Now, sin 8

(i

I

= sin® =

A black and a red die are rolled together. Find
the conditional probability of obtaining the
sum 8, given that the red die resulted in a
number less than 4. [2]

Solution : The sample space has 36 Ouicomes.
Let A be event that the sum of observations is 8.

A = {(2,6),(3,5),(5,3),(44).(6,2)}

= n(A) = 5
5
P = —
= {A) 6
Let B be event that observation on red die is

less than 4.

& B= {(11 1)r (2: 1)r (34' 1): (4f 1)1' (Stl)r (6r 1)’ (1' 2)'
(2.2),(3,2),(4,2),5,2),6,2),(L,3),(23)
(3, 3). (4,3), (5, 3), (6, 3)}

n(B) = 18
18 1
= EB= %=
Clearly ANB = {(5,3),(6,2)}
#(ANB) = 2
2 1
P(AHB) = g—ls L
A} _ DANB)_Tg
Pl3 PB) 1
2
o201
SECTION-C

Using properties of determinants, prove that :
1 I 1+3x
1+3y 1 1
1 143z 1 141

=9(Bxyz + xy + yz + 2X)

14, If (P + y)? = xy, find ==
" Splution : We have,

Solution :
1
LHS. = 143y
1

1 1+3x
1 1
1+3z 1

Taking x, ¥ and z common from Ry, Rz and Rz

respectively, we get

=xyz|—+3

1 1.1 1,11 111
S+ =+-43 S+ —+=+3 —+—+—+3
X y z X ¥y z X Yy z
‘= l+3 l l
oy y y
1 1_[_3 :'I_'.
z z z

Z+3

2 R

243

IS I

N =

On applying Ry — R; + By + Rs, we get

1 1.1 '
Taking common(;+ ;+;+ 3) from Ry, we get

1 11 1
= —4=+=43|[=+3
""yz(x Jy

¥ Z

On applying C2 - C3-Cq
get

111
11
y
11,1
A zZ z

and C3— Ca - Cy, we

_ 1 0 0
1
:wz[1+£+l+3] —+3 -3 -3
Xy z ¥
1
z
On expanding along R;, we get

Il

xyz(l+l+.l_+3]1 0+9)
X ¥y z

= RHS.

dy
dx

xy[yz+xz+xy+31yz] (9)
xyz

9 (3xyz + xy + yz + zx)

Hence Proved.

[4l

(2 + %) = ay (i)
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15,

~and

Differentiating (i) w.r.t. x, we get
dy dy
2 + 17| 2+ 2y, = XY

1

dx
4x(x2+y2)+4y§x—y(x2+y2) = x%ﬂ/
d
= L@ -d =y @+

y y—dx(xt+y?)
= P B e
B 4y +y)-x
- dy _ y-4® —dxt
dx  dxly+ 4y’ —x
Ans.
OR 16.
If x=2a(20~sin 20) and y = a (1 -cos 20), find
ay
id-4 _T
I whene_g.

Solution : Given, x = 4 (20 —sin 26)
y=a(l-cos20)
Differentiating x and y w.r.t. 8, we get

dx
0 - a(2 —cos 20+ 2)
= 2q(1-cos 29)
and % = a(sin20-2)
40
= 2a8in20
dy
dy 4o _ _ 2asin28
dx dx  2a(1-cos20)
® _ sin2o
1-cos26
2sinBcosH
2sin®@
= cot@
dy r 1
— = t—=—
[ dx]g=£ cot- N Ans,
3 .
If y = sin (sin x), prove that:
dzy dy by
dxz+tanxa+ycos x=0 [4]
Solution : Given, i = sin (sin x)
Differentiating iy w.r.t. x, we get
dy = cos (sinx)-cosx
dx
Differentiating again w.r.t. x, we get
d2
# = cos (sinx) (-sin x) +cos x

[-sin {sin x)-cos x]

= —sin x. cos (sin x) - cos”x-

sin (sin x)
2 . .
L.HS. = d—g + tan xﬂ +3;c-:152 x
dx dx

= —sin x-cos (sin x) — cos®x-sin
(sin x)
+ tan x [cos (sin x}-cos x] +

cos? x- sin (5in x)

Now,

. . sin
= —sin x cos (sin x) +
cos¥

[cos(sin x}-cos x]

=—5in x-cos(sin x) + sin x-cos
(sin x)
=0 =R.HS. Hence Proved.

Find the equations of the tangent and the
normal to the curve 16x” + 9y* = 145 at the point
(xy, ¥1), where x4 =2 and y, > 0. 4]

Solution : Given curve is
1657 + 9> = 145 )

Since (x;, y1) lies on equation (i),
16x; +9y7 =145
= 16 2P +9y2 =145 [ x1 = 2 (given)]

= YT =145-64 =81
= y1=3  [“y1>0(given)]
.. Point of contact is (2, 3).
Differentiating equation (i) w.r.t. x, which will
give us the slope of the tangent.
dy
32x ==
+ 18y ax 0
4y _ 32
= dx - 18y
Slope of tangent at (2, 3)
- [d_?]
dx Jz.3)
_32(2) 64
18(3) 54
=3 ,_%
27
. Equation of tangent is
¥-3 =mx-2)
32
= y-3= - (-2
= 27y — 81 = -32x + 64
= 32¢ +27y = 145
The slope of the normal = -1
Slope of tangent
- 27
7
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17.

~ Equation of normal is
27
= y-3= g2
= 32y -96 =27x~54
= 27x-32y =-42 Ans.
OR

Find the intervals in which the function
4
f(x):-’fZ -5 4+ x4+ 12is

(a) strictly increasing,
(b) strictly decreasing.
Solution ;: Given function is

4
flo) = %—xB-sxz +24x +12

43:3
= fix) = T~3f-10x+24

= ) = 2*-3x*-10x + 24

For critical points, put f'(x} =0
B-3F-10x+24 = 0

= (x-2) (*-x2-12) = 0

= (-2 {(x-4)x+3)=0

= x=2,4-3.

Therefore, we have the intervals (-, -3), (-3,2),

(2, 4) and (4, =)

- . -

S 3 2 4 -
Since f'(x) > 0in (-3, 2) U (4, ).
». flx) is strictly increasing in interval

(-3,2) U (4, =)

£ <0in (-0, ~3) U (2 4)
» fx) is strictly decreasing in (o=, =3) U (2, 4).
' Ans,
An open tank with a square base and vertical
sides is to be constructed from a metal sheet so
as to hold a given quantity of water. Show that
the cost of material will be least when depth of
the tank is half of its width. If the cost is to be
borne by nearby settled lower income families,
for whom water will be provided, what kind
of value is hidden in this question ? {4]
Solution : Let the length, breadth and height of
the open tank be x, ¥ and y units respeciively.

and

Then, Volume (V) = x% ()
Total surface area (S) = x> +4xy (i)
S = 2 +4x% [using (i)]
oY S=x4+ v
’ X
ds 4V
= dx = Zx—?

18.

For critical points, put

S _ g

dx

4v
2%~ =0

x2

=3

= 22 = 4V
= 2 = 42y
= x = 2y
d*s BV
F = 2+?

[using ()]
(i)

[using (i)}

Il

’2.+ﬂ
8y°

2 +X3 >0
Y
Area is minimum, thus cost is minimum when
X =2y
i.e., depth of tank is half of the width.

Value : Any relevant value. Ans.
Fi dJ‘ 2cosx
ind J (™ gin (1 +sin’x) 41
2¢cosx
ion : Le =
Solution : Let 1 J (1=sinx)(L+sin’ x)
Put ginx = ¢ '
= cosxdx = dt
24
I = |— 0
Ja—ﬂa+ﬂ)
2 A Bt+C
et — 3= —+——
(1-(1+8) 1t 1+£2
2 = Al+2)+Bt+C) (1 -1)
= 2 = (A-B)2+(B-Ct+A+C
Putt=1,weget
2 =2A
= A =1
Comparing coefficients of £ and ¢ on both sides,
A-B = ‘
=> B =A
= B =1
Also, B-C =10
= B=C =1
1 t+1
= J(Ea)
_ log (1-1) 1[ 2t j‘ 1
= = At
o tzlea®tlEa

= —log |1—t|+%log|t2+1|+tan"1t+c
= —log (1-sinx) +-;-log(sinz:r+1}

+tan M(sinx) + C
Ans.
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19.

Find the particular solution of the differential
equation ¢* tan y dx + (2 - ¢") sec® y dy = 0, given

thaty=-’7:- when x = 0. [4]
Solution : Given differential equation is,
e tanydx+ (2-¢) sec’ydy =0

= ¢ tan y dx = (¢" ~ 2) sec’y dy
e* sec’y
= dx = d
e -2 tany Y
Integrating both sides, we get
e* sec” Y
L a
.[ex -2 dx J. tany y

= log [e'-2| =log [tany| +log C
= log | -2| =log |Ctany]|

= &-2=Ctany )
Put y:% when x=0
0_2=C E)
¢ [t.-m4
= -1=C
= C=-

-~ From equation (i),
€ -2=—tany > y=tan {2 ¢
which is the required solution.

OR
Find the particular solution of the differential

Ans,

equation% + 2y tanx =sinx, giventhany:(l.

when x = g .
Solution : Given differential equation is,
dy

E-l- (2tanx}y =sinx wel)

which is linear differential equation of the form
g +Py =Q
whereP=2tanx, Q =sinx
Integrating factor,
LF. = eJP.dx.: ef2tan1.d:r= p2logsecx _ sec? ¥
Solution of equation (j) is given by
yLF. = JQ1Fdx+C

= yseczx _"sinx~sec2x-dx+C

]

= ysecx = [secx-tanx-dr+C
= ysec?x = secx +C
Put y=0whenx=»3’5
T i !
U.Secza = SEC'§+C
= 0= 2+C
= C= -2

20.

21,

Hence, particular solution is
y sec’ x =sec x — 2
or ¥ =cos x -2 cos’x Ans.

-3 A A A = M M A - AA A
Ieta=4i+5j;k,b=i—4j+5kandc=31‘+j—k.
Find avectord whichis perpendicular to both

e d - - =
¢ &pandd-a =21. [4]
Solution Givén,

a~41+5]— —1 4]+5£ c3!+; k
- A
Let, d = xi+yj+zk
- — -
d is perpendicular to ¢ and b
— =
db =0
x-4y+5z = 0 (i) -
-5 =
and d-c =0
x+y-z=20 1))
- =
Also d.a =21 (given)
= 4x+5y-z =21 .. (iif)

On subtracting equation (ii) from equahon {ii),
we get

x+4y = - (iv)
On multiplying equatmn (iif) by 5 and addmg
equation (i), we get '

21x + 21y = 105

= x+y =5 wnl(V)
On subtracting equation (v) from equation (iv),

we get

Jy = 16= y=E
From equation (v}, 3
16 1
= 5—— =——
3 3
From equation (i),
zZ=3x+y
1y, 16 13
d ~%1?+E?+EI? Ans.

Find the shortest distance between the lines
- A A A
7 =(ai-f+ri+2j-3k)
and r-(i j+2k)+u(2:+4] Sk), [4]
Solution : Given lines are

r=(4f-j)+k{i+2]'—3£) (i)

and 7=(1-]+2R)rui+47-58), ..
Comparing equation (i) with? = c_z;+ 15; and:
equation (ii) w1th r= a2+ ubz, we get

41—;
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b d Il Fas A
32=i—j+’_2k
N A
b =i-2]+3k
-

b,=21+4]-5k
Shortest distance between equation (i) and (ii) is

given by
- 3 = -
(2~ @) {8y % by)
S.D.;= - =
|oyxby |
I LA
bxb, =1 2 -3
2 4 5
o bixb, = 1 (-10+12)-j(-5+6)+k(4-4)
=2i-7.

> |byxb | = yai=+5

|3t +0j + 2k)20 =) }_ 6 I
= % or%— units Ans.

Suppose a girl throws a die. If she gets 1 or 2, she
tosses a coin three times and notes the number of
tails. If she gets 3, 4, 5 or 6, she tosses a coin once
and notes whether a ‘head’ or “tail’ is obtained.
If she obtained exactly one ‘tail’, what is the
probability that she threw 3, 4, 5 or 6 with the
dice? [4]

Solution : Let E; be the event that girl gets 1 or
2 on the roll and E; be the event that girl gets 3,
4, 5, or 6 on the roll of a die.

Let A be the event that she gets exactly one tail.
If she tossed coin 3 times and gets exactly one tail
then possible outcomes are HTH, HHT, THH

3
P(A/Ey) = 3
If she tossed coin only once and exactly one tail
shows

Then, P(A/Bd=3
P(E)P(A/Fy)

P(E, )} P(A/E,) + P(Ey)-P(A/Ey)
21 1 1

. P(Ez/A)=

.32 _
S1.8,2.1°
378732

24,

8

11

Two numbers are selected at random (without

replacement) from the first five positive inte-

gers. Let X denote the larger of the two numbers
obtained. Find the mean and variance of X.

[4]

Solution : First five positive integers are 1, 2, 3,
4,5. We select two positive numbersin 5 x 4 =20
ways, Out of these, two numbers are selected at
random. Let X denote larger of the two selected
numbers. Then, X can have values 2, 3, 4 or 5.

P(X=2)= P (largerno.is2) ={(1,2) and (2, 1)}
2

Ans,

20
2
20
6
20
3
20
Thus, the probability distribution of X is

X 1 2|3|4]5
2|2[6[8
20 [ 20

P(X;B) =
P(X=4) =

P(X=5) =

P(X)

20 | 20

o Mean = E(X): E:legP(If}
2 4 6 8
= 2X—+3x— — —
x20+ x20+4x20+5x20
4+12+24+40 _@ -4

20 20
& .2
E]xf p(x)
2 4 6
=22 x—+3 x—+ 47 x—
20 20 20
8 36 96 200

T 20 20 20 20
8+36+96+200 340

) 20 20
EOC) - [EX)1?
=17-(@)*=1
“Therefore, mean and variance are 4 and 1 respec-
tively. Ans,

EQC)

8

+55x—
20

ﬁ—l’?
=

Variance

SECTION-D

LetA={xc Z:0<x<12}. ShowthatR={(a, b):
a,bec A, |a-b| isdivisible by 4}is an equiva-
lence relation. Find the set of all elements
related to 1. Also write the equivalence class
[2l. [6]
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Solution : Given, R = ((a, b) :a, b€ A, | a-D| is ¥
divisible by 4} 2l m
Reflexivity : Foranya e A - rx=yl+y
|a“ﬂ] =0,WhiChiSdiVi5ibleby4 = xyZ_yxz:y._x
(a,8)eR = wly—-x)=y-
So, R is reflexive, = xy=1
Symmetry: Let(z, b)e R = x=l

=% | a—b| is divisible by 4

Y
Since x # y, therefore, f(x) is not one-one.
= | b—a| is divisible by 4

Foronto, f(x) = y

Clasb=p-all 0 k)

= (bha)eR x“+1
So, R is symmetric. = x= y+y
Transitive : Let (2, )€ Rand (b, ¢) € R = Py+y-x=0
= |a-b| is divisible by 4 x cannot be expressed in terms of y
= la-b] = 4k = f{x) is not onto.
L a-b = x4k ke Z S As gx) = 2x-1
::so, ]blbc]c:[sdlvmblebyék fog(® = flg(®)]=Ff@x—1)

b-c= tdmmeZ (i) _ 2x-1  2x-1
Addmg equa.tlons (i) and (ii) Tx-12+1 4x*—4x+2

a-b+b-c = £4k+m) 2 3 5 ‘
= a-c = & 4(k+m) 25. EA=[3 2 —4|find A Useittosolve the
IGZ-—-Cl iSdiViSib]eby4, 1 1 -2 '

= (a,0)e R
So, R is transitive. system of Vequations : [6]

2x-3y+5z=11

= Ris reflexive, symmetric and transitive.
3x+2y-4z=-5

~ Ris an equivalence relation.

Let x be an element of R such that (x, 1) e R X+y-22=-3
Then |x—1| is divisible by 4 235
x-1= 0,48 12, ... Solution: |[A| = |3 2 -4
= x= 1509 (~x<12) 112
. Setof all elements of A which arerelated to 1 are = 2(-4+4)+3(-6+4)+5(3-2)
{1,5,9). [A] = 0-6+5=-10
Equivalence class of 2 i.e. s A exists.
[2]=1{(s,2):a€ A, |2-2] is divisible by 4} Let A be the cofactors of elements a;in A = [a],
= |a-2| = &k(kis whole number, k <3) then _
= a= 2610 Ap=(MY ol =-4+4=0
Therefore, equivalence class [2] is {2, 6, 10).Ans. 3 _4
OR Ap=EH2 _2>=—(—6+4)=2
Show that the function f: R — R defined by
flx) =ﬁ V xER is neither one-one nor onto. Agz=(1)1+3 :1-; ﬂ =3-2=1
Also,if-g: R—>Ris defined as g(x) =2x~1, find -3 5
fog(x) An= (1P _2’=-—(6-5)=-]
5
For one-one, f(x)= f(y) Agp = (-1)*+2 1 _2’ =—4-5=-9
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2 -3
Ap= (123 | 1l=-(2+3)=-5

-3 b5

Asp= (=131 _41 =(12-10)=2

5
_4‘ =—(-8-15)=23

2
2

—{_1y3+2
A32“'( 1) 3
2
3

-3
Az =(-1°*3 2} =4+9 =13
0 2 1
2 23 13
0 -1 2
adj(A) = [Ag]' =2 9 23
1 -5 13
‘ 0 -1 2
At @11y g 53
= AT =T )
AL "Dy 5 1
01 -2
= |2 9 23
-1 5 -13

Now, given system of equations can be written ¢,
as

2 3 5% 1

3 2 ~4fly|= |5
1 1 2]z -3
= AX =B
' X=AlB
[0 1 271
X=|-2 9 23|-5
-1 5 -13||3
x 0-5+6 1
= y| = |-22-45+69]|=|2
zZ |~11-25+39 3
x=1, y=2,z=3 Ans.
OR
Using elementary row transformations, find
the inverse of the matrix:
1 2 3
A= 2 5 7
2 4 -5

1 2 3 100
2 5 7/ =1{0 1 0|A
2 -4 -5 00 1

On applying, R; — Ry - 2R and R3 — Ra + 2Ry,
we get

100
2 1 0|A
2 0 1

5 0 -3
-1tA
2 0 1

100 (3 2 -1}-
01 0(=[|<4 1 -1]A
001 (2 0 1)
[3 2 1]

Alt=1|4 1 -1 Ans.
2 0 1]

Using integration, find the area of the region
in the first quadrant enclosed by the X-axis, the
line y = x and the circle x* + y* =32, [6]
Solution : Given curve is

2ry =3 w ()

2 2

2oy = (VR =(&2)
Tt is a circle with centre (0, 0) and radius 42,
Givenlineis y = x «(ii)

Solving equétions (i) and (ii) for points of intersec-
tions,

2 = 32 [using (i) in ()]
= ¥ = 16
= x = =4
= x= 4 (first quadrant)

. Point of intersection is (4, 4).
M
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Required area = Area OMA

Area OMP + Area MPA

Fx-dx+J':‘E (Av2Y? —x?-dx

5[ e

0

B ()]

i

|

+

4

1l

+Zinct1} {1 o+ P L]
8 +[2J§(0)+ 16 xg)

—[2x4+16xf)
4

B+8n~-8-4n

1l

27. Evaluate:
' /4 $iN X + C08 X
I 0 16+9sinZx

Solution :

Let

(6]
_Jn/4sinx+cosx
Y0 1649sin2x’
:ije sinx+cosx dx
0 16+9[1—(sinx - cosx)*]

-dx

_J-u/'i sinx-+cosx
0 25-9(sinx —cosx)*

Put sinx-cosx=¢

(cosx+sinx)dx=dt

When x=0,{=-1
4

and x=—,t=0
4

10

%ﬂ[{% (442! (427

47 3q. units Ans,

5 2

U ool 10e (3
'_9Q10g§ log§
3 K 3

1 1
—30|:10g1 1054]
=i [log 1 —(log 1 —log 4)]

1 10g4—% log (2)2———- log2

=15 log 2 Ans.

OR

Evaluate J: (2% +3x +¢*)dx as the limit of the
sum.

Solution : We have, _[13 (x% + 3%+ eF)dx

Here, f(x) =x® +3x + &, a=1,b=3, nh=b-a
=3=1=

By limit of sum, we have

f: F(x) dx }B&h[{(ﬂ)ﬂ‘(ﬂ + 1)+ fla+2h) + ...

+ f(a + (n - 1))
wherenh=b—g

jf’(xz +3x+e% ) dx

= hm RA+fL+W)+f2+h) ...
+ f(1 +n—1h)]

=}zi§3k[(1+3+e)+{(1+h2)+3(1+h)_

+ e L 202 £ 3 (1 +20) + €220} 4 ]
=HM A4+ e+ (L+72+ 21+ 3+ 3k + M)
+(1+ 42+ 4h+ 3 +6h+e™2) 4 ]

=limh[4+e+(4+h2+5h+el+h)
70

=Hmh[n+e(l + e +e¥ + )
h—0 B
+H2 (124224 L)+ 5h(1+2+ vl

=limk| 4n+e e -1 L PEo@n-1)
=0 el —1 6
+5}m(n—1)]
2
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28.

—hm[4nh+e
h—0

l(e'”’ -1)

nh(nh—h)(2nh - ) +5nh(nh—h)'J
6 T2

22-0)(4-0) , 52)(2-0)
6 2

=4(2) +e-(-1)+

=8+(83—e)+%+10

24+B+30 4
='—3—+E -2

62

= —+2° e
3 Ans.

Find the distance of the point (-1, -5, —=10)
from the point of intersection of the line

7= 2?—}+ 2+ (33 +4;‘+z£] and the plane
7 (i-7+ 1) =5. I6]
Solution : Equation of line is

F=2i-je2k+a@ieaj2l) 0
Coordinates of any point on this line are

(2+31)? +{-1 +4?L)? +{2 +27»)12
Equation of plane is
7 (-G +k)=5

Since, the pointon line lieson the plane,

..{i)

- A A M
7 (i-j+k) =5
[2+30)i+@2+40) J+ @+ 20)](- +R)=5

= (2+30)—(-1+4A)+(2+2M)=5
= A+5=5
= A=0
So equation of line is

7 =(23-}+2k)+ 031 +4]+2Kk)

- A A
= r=21i-j+2k «(iif)
Let, point of intersection be (x, ¥ 2}

. r —xi+yj+zk w(iv)
From equations (iii) and (iv)
x=2,y==1,z=2

~ Point of intersection is (2, -1, 2).
Distance between points (2,-1, 2} and (-1,-5,-10)
is

={(-1-2)% +(-5+1)% +(-10 -2

=B () 4 (12
=J97167142 =169 =13units  Ans.

A factory manufactures two types of screws
A and B, each type requiring the use of two
machines, an automatic and a hand-operated. It
takes 4 minutes on the automatic and 6 minutes
on the hand-operated machines to manufacture
a packet of screws ‘A’ while it takes 6 minutes
on the automatic and 3 minutes on the hand-
operated machine to manufacture a packet of
screws ‘B‘. Each machine is available for at
most 4 hours on any day. The manufacturer can
sell a packet of screws “A” at a profit of 70 paise
and screws ‘B’ at a profit of ¥1. Assuming that
he can sell all the screws he manufactures, how
many packets of each type should the factory
owner produce in a day in order to maximize
his profit ? Formulate the above LPP and solve it
graphically and find the maximum profit.  [6]

Solution : Let the number of packets of screw ‘A’
gmnufactured ina day be x and that of screw B
ey

Therefore, x 20,y 20
Item N];‘;" Mac:me Ma‘g““e Profit
Screw A X 4 minutes | 6 minutes | ¥ 0.7
Screw B v 6 minutes | 3minutes | F 1
Max. time 4 hrs. 4 hrs,
available =240 min. | = 240 min.
Then, the constraints are :
4x + 6y <240 or 2x + 3y <120
6x+3y<240or 2x +y S B0
and total profit,
Z=07x+y
So our LPP will be
Max.Z = 0.7x+y
Subject to the constraints :
2x + 3y 5120,
2x+y <80,
and xyzo

Now, 2x+3y < 120and 2x+y<80

Plotting the points on the graph, we get the

x| 0

60

y | 40

0

x| 0|40

y|80| 0

feasible region OABC as shown (Shaded).

11
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%:W R Corner points | Value of Z =0.7x +y
ARHHO-80! -+ )
o 8e b1 : C(0, 40) 0.7(0) + 40 =40
[
Eéé{fs e, i B(30,20) | 07(30)+20=41
e = A .
H _‘l_'?_ g “U ; Maximum
SEsic 00y
: A(40,0) | 0.7(40) +0=28
Bahiz0) -
. %%%J)i ; @00 | 0.ZO+0=0
FEE A (400 :
-HE::-:": R TiE N hEEhEET Hence, profit will be maximum if company
S r-l?_ﬁfghﬂ‘ﬂ £ produces 30 packets of screw A and 20 packets
of screw B and maximum profit=¥ 41.  Ans.
L 1
Mathematics 2017 (Out31de Delhl) SET I
Time allowed : 3 hours Maximum marks : 100
SECTION — A Since f(x) is continuous at x = 3
1. If for any 2 x 2 square matrix A, xlifl3f(x) =f3)
80 .
i AY = lim =k
Aladj A) = [0 8}' = x_),sf(x)
then write the value of |A|. [1] (x+3)*-36
= lim e k
Solution : We have, ¥=3 k-
8 0 _ (x+37% -6
S AY = lim —— =
A(adJA"[o 3] 1436 (x+3)-6
As, AfadjA) = |A| T = im x+3+6 =k
3
[8 0]_ [1 o] N i 2=k
08 01 Thus, f{x) is continuous at x = 3; if k = 12, Ans.
On comparing, we get 2
[A] =8. Ans, 3. Find: js"‘—"Max. [
sinx cos x
2, Determine the value of 'k’ for which the .
following function is continuous at x = 3. Solution : We have,
z —
%ﬂ’ 23 J.smzx cos _x _ J‘COS X - sm x dx
f) = * [1] sinx cos x 2sinxcos x
k fX=3 Y _[ cos Zx
gin 2x
Solution : Given, =-2 Icot 2xdx
2 .
(x+3) _36,x;&3 = -log |sin2y| +C
x-3 Ans,
fx) =
k ,x=3 . 4. Find the distance between the planes 2x~y +2z =5
and 5x—2.5y + 5z =20, [1]

12 www.cbsepdf.om
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SET 1

Time allowed : 3 hours

General Instructions :

(i} All questions are compulsory.

(ii) The question paper consists of 29 questions
divided into four sections A, B, C and D. Sec-
tion A comprises of 4 questions of one mark
each, Section B comprises of 8 questions of
two marks each, Section C comprises of 11
questions of four marks each and Section D
comprises of 6 questions of six marks each.

(iii) All questions in Section A are to be answered
in one word, one sentence or as per the exact
requirement of the question.

(iv) There is no overall choice. However, internal
choice has been provided in 1 question of Sec-
tion A, 3 questions of Section B, 3 questions of
Section C and 3 questions of Section D. You
have to attempt only one of the alternatives
in all such questions.

(v) Use of calculators is not permitted. You may
ask for logarithmic tables, if required.

SECTION-A
1. If A is a square matrix satisfying A’ A = I, write
the value of |A]. [1]
Solution : Given, A’A= 1
Then [A’A] = |I]
= AT 1Al = [T
= |AlIA] = [I]  []A"] =]All
= ]2 =1 [ 1] =1]
= [A] = =1 Ans.
2. Ify=x{x|, find %forx<0. [1]
Solution: Ify = x [x|
Then,
~x? x<0
¥= x x>0
dy
o —-2x when x <0 Ans.
3. Find the order and degree (if defined) of the
differential equation
dy  (dyY _, 2. (LY
(2] -2 5 ) g

** Answer is not given due 1o the change in present syllabus.

www.cbsepdf.com 1

Maximum marks : 100

Solution ;

Py (dy )2 dy
() -2 |5
Order of this equation is 2.

Degree of this equation is not defined. Ans.

Find the direction consines of a line which
makes equal angles with the coordinate axes. [1]

Solution : Let the direction cosines of the line
make an angle a with each of the coordinate axes
and direction cosines be I, m and n.

~l=cosa, m=coscand#n = coso
Prm?+n? =1
cos? o + cos?at + cos’a = 1

= 3cosla = 1
1
= costa = 3
= cosa = il
3 -
1 1 1
The direction cosines are | +—=.t—7=,t—=
3 3 3
Ans,
OR

A line passes through the point with position
vector 2/:} —_;'+4II; and is in the direction of the
vector i + j —2k. Find the equation of the line

in cartesian form.

Solution :

The line passes through a point (2, - 1, 4) and has
direction ratios proportional to (1, 1, - 2).
Cartesian equation of the line

_X-m Y-y -7

a b c
x-2 y+1 z-4
= = = Ans,
1 1 -2
SECTION-B

Examine whether the operation » defined on R,

the set of all real numbers, bya=b = \/az +b*

is a binary operation or not, and if it is a binary
operation, find whether it is associative or
not.** [2]
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4 2
6. IfA= [_1 1:|,showthat(A-2D (A-3D)=0.[2]

Solution : Given,

4 2 1
[ 4 2] 21 0
A-2=1_1 1/70 1
[ 4 21 2 o
-1 1 [e 2
[ 2 2
B S S
[ 4 2 3 10
A=3= 1.1 170 1
T4 2] [3 ©
(-1 1] [0 3
[ 1 2]
T -1 -2]
Then, (A-2I) (A -3
2 21 2
-1 -1[-1 -2
[0 0
= =0 Hence Proved
00

7. Find: [\3-2z-rPdr.
= [V3-2x-xtdx

Solution : LetI

|

= j,/—(x2+2x—3)dx

= J'\/—(xz +1+2x~3~-Ddx

= [V-Hx+1?-4] dx

= [Ja-(x+17? dx

= j\/zl—(x+1)2 dx

2 _ 2 2
o I az —xzdx =X a ¥ +a—sin"1 (£]+C
2 2 a

)+

%(x+1)1/4—(x+1)2

+ésin‘1(
2

j 22— (x+1)2dx

I

WWW.CHéepdf.00m

x+1

2

Download all Previous Year and Sample Papers from www.chsepdf.com

= %(x+1)\/3—2x-x2

-1 (x+1)+

+2sin ¢ Ans.

8. Find:
3

sin® x + cos® x
|2

sin“ xcos“ x

[2]

Solution :

I J‘s’,in3 x+cos’ x

sin® x.cos? x

Let dx

COS3 x

2 2

sin® x dx
| +[=
sin” x.cos“ x

sin? x.cos® x

sin x cosXx
= j dx + _[ dx
COS X sm X

dx

= Jtan x.sec xdx + _[cot x.cosec x dx

= 8eCc X —COsec X +C
J'ta.n x.sec x dx =sec x
' and Jco’t x.cosec x dx = -~ cosec x

Ans.
OR

Find: [ e 1)3 e*dx

Solution :
x-3
Let, = |—F
I (x _ 1)3

_ J'x—2—31 o dx
(x~1)

__J-xIZ;,dx
(x-1°

x-1 2 ¥
I[(x—lf —‘(x—1)3]e &
1 2 ], _
Jl(x—l)z_(x—1)3]e dr ()
411
Here, dx ( _1)2
fx) =

e* dx

]=Ei—(x—1)“2=-2(x-1)4

Then,
We know that,
[Lfeo+ F7e0) e*dx=e*f(x)+c

Then from equation (i), we have

(x-1)°

j 1 2 efdx = i +c¢ Ans
2 (x - 1)2 (x- 1)3 NO Login(B't.‘o-O]l‘)3 No advertisement
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9. Find the differential equation of the family
of curves y = Ae”® + B¢, where A and B are
arbitrary constants. [2]

Solution : Given,y = Ae¢”™ +Be™ (i)
On differentiating equation (i) w.r.t. x, we get
Y _oa 2B i)
dx
Again, differentiating equation (ii) w.r.t. x, we get
2
d_g’ =4Ae%* — 4B
dx
=4 (Ae” + Be )

=4y

2
- Zx_y_ 4y =0 is the required differential

equation . Ans,

— . ‘: A

10, If |@|=2,|b|=7and 2 x b =3i+2f +6k,

find the angle between @ and b. [2]
Solution : Given,

Fl-2lf

- -
-~ Angle between a and b is given by
-
axb

2l 2]
(3 +(2)? +(6)

V49 =7
. 7 2
Sind = 2x7 2

b - A A A
—7and(a X b)=3i+2j+6k

sin @ =

)

il

- -
axb

Then,

. . T
= sin B =sin —
6
T
= 6=g Ans,

OR
Find the volume of a cuboid whose edges are
gwenby 3: +7J +5k —5: +7] —3k and

7i-5J 3k
Solution :
If a, b, c are edges of a cuboid.

- = -
Then, volume of cuboid = a.(b x ¢}
Here,
—37+7]+5k
~5i+7; -3k
7’1'\+5:1}—3£

www.chsepdf.com
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Then,
[
- - - -
a(bxc) = 3 7 5
-5 7 -3
7 -5 -3

= —~3(-21-15)-7 (15 +21) + 5 (25— 49)
—3x(~36)~7 x 36+5 x (- 24)

1]

=108-252-120
= — 264 cubic units Ans.
11. If P(not A) = 0-7, P(B) = 0-7 and P(B/A) = 05,
then find P(A/B). [2]
Solution :
Given, Pnot A) =
P(B) =
and P(B/A) =
We know that
P(ANB)
P(B/A) = ————=
B/8) = "pa)
052 PANE)
T 03
[~ P(not A) = 0.7 then P(A) =1~ 0.7 = 0.3]
= P(ANB)=0.15
Also we know,
P(AnB)
P(A/B) = ——“P(B)
015 15
=07 =7 Ans.

. A coin is tossed 5 times, What is the probability

of getting (i) 3 heads, (i) at most 3 heads? [2]
Solution :

N[ =

. 1
Here, n=5 p= 0 and g =
We know that,
px) = "Crp* g™
- GE
2 2
(i) For 3 heads, x =3 i
Then, the probability of getting 3 heads is

- ()2
o)

5

_5 1
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5x4x!3(1)5
- o2x13 \2

_w0flY -2

=10 (5) T 16
(ii) Probability of getting at most 3 heads is
P(x <3) =P(0) + P(1) + P(2) + P(3)

5 1)5
P(0) = Cg(2
1
= 3

P()=5C|=| =

Ans.

Then,

PQ) = °Cy 2) =

P@3) =Cs| 5

1
P(r<d)= gt

.26 13

T 32 16

w

5.5
16 16
Ans.

OR

Find the probabilty distribution of X, the
number of heads in a simultaneous toss of two
coins,

Solution :

If we toss two coins simultaneously then
sample space is given by (HH, HT, TH, TT)

Then probability distribution is,
X(No. of heads) 0 1] 2
P(x) 1|11
4 2 4
Ans.
SECTION-C

Check whether the relation R defined on the set
A={1,2,3,456lasR={(ag,b):b=a+1}is
reflexive, symmetric or transitive. [4]
Solution : Here, R = {(g, b) : b =2 +1}
R ={@a+1):a,a+1e(1,23,4,5,6)]

= R = {(1,2)(23),34),(45), 56)}

(i) Risnotreflexive as (g, 4) € RVa

(i) Risnotsymmetricas (1,2)eRbut(2,1)¢ R

(iii) R is not transitive as (1, 2) € R, (2, 3) € Rbut
(L3)eR

www.chsepdf.com OR
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Let f:N — Y be a function defined as
Fx)=4x+3,

where Y = {y € N : y = 4x + 3, for some x € N}.

Show thatf is invertible. Find its inverse.

Solution : Consider an arbitrary element of Y. By
the definition of y, y = 4x + 3, for some x in the
domain N.

. y-3
This shows that x = o
-3
Deﬁneg:Y—:’beg(‘y):yz“
4x+3-3
Now, gof (%) =g (f(x)) =g(4x+3)= —,— =x
-3 4{y-3
and fog () = flg)) =f[yT)= %w

=y-3+3=y

- This shows that gof = Iy and fog = I, which

implies that fis invertible and g is the inverse of f.
Hence Proved.

-3
~. Inverse of f = g(y) = EZ— Ans.

Find the value of sin (cos’1 —;:+tan—1 g) [4]

Solution :

a4 a2
sj_n(cos 1.§+tan 15)

n
V7]

5
TN
g

I

+

]

o
N’

1l
;
5

= sin| tan™ %

12
= sin (tan~117/16)

. 17
= tan " —
sin 3 2
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15,

. Onapplying R3 - Rz — Ry, we get

www.chsepdf.com

= sin(sin"li]
325 )
vepan—=117 1 17
(.tan ~6——sm Jﬁ]
17
5 Ane.
Using properties of determinants, show that
3a —-a+b —-a+c
-b+a 3b —-b+c=3la+b+c)lab+bc
-c+a -c+b 3¢ -+ ca)
[4]
Solution.:
38 —a+b -a+c
LHS.=|[-b+2 3b -b+c
-c+a —-c+b 3¢

On applying operation C; - C1 + C; + C3, we
have

3a—a+b—a+c -a+b -a+c
= [-b+a+3b—-b+c 3b —h+c
—c+a-c+b+3c —-c+b 3¢
a+b+c —-a+b —-a+c
= la+b+c 36 -b+c

a+b+c —c+b 3¢
1 —a+b —-a+c

(@+b+c)|1 3b ~b+c
1 <+b 3¢

]

Again, applying operations R; — R; — Rz and

'Rz —> Ry R, we get

0 —-a+c —-a-2c
= (ﬂ+b+c) 0 2b+C —b—Zc
1 —-c+b 3c

0 —-ga+c -a-2c

=@+b+c)|0 2b+a -—b+a
1 —c+b 3c
Expanding about C;, we get
—a+c —(a+2¢)
= b
@+b+o) 2b+a a-~b

=(@+b+c)[(c-a)a—b)+ (g +2c) (2b + a)]

= (a+b+c) [ac —bc —a* + ab + 2ab + a* + 4bc + 2ac]
= (g + b + ¢) [3ac + 3bc + 3ab]
=(@a+b+c)x3{ac+bc+ab)

=3@+b+c)(ac+bc+ab)=R.H.S.
Hem:eProved5
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16. If x (1+y +y/1+x=0and x # y, prove that

& =_-(;:1-1~)~2-. 4]
Solution :

Given, xyl+y+yfl+x=0

= xJl1+y=-yJl+x

On squaring both sides, we get

= 21+y) =1 +%)

= 2+ =P+ P x
= Z+22y-P-Px=0
= Z-pP+22y-Px=0
= P+ ly-yPr=0
=S E-Ya+y+ayx-y) =0
= -y ix+y+xyl =0
=
=
On

x+y+xy=0 [+ x=y]

X "
= — m ...(I)

differentiating equation (i) w.r.t. x, we get

d(—
gy  +3) (dxx)—(—x)%(1+x)
dx (1+ x)2

_ Q+x)(=-1+x(1)

(1+x)?
-1-x+x

(1+x)

-1
1+ x)2
L.H.S = RH.S.
OR
If (cos x)Y = (sin y)*, find

Hence Proved.

ay
dx .
Solution :
Given, (cosx)! = (siny)*
On taking log on both sides, we get
ylog (cos x) = xlog (siny) (i)
On differentiating equation (i) w.r.t. x, ’
d =~ dy
=YX (log cos x) + log cos X
. dx d- .
—logsmydx +xdx (log siny)

. dy
- 1 %
osx( sin x) + log cos x
= logsiny + x-—c?s y__dy
SIRY Ldfﬁn No OTP No advertisement
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dy
d dx
= % (log cos x ~ x cot ) = log siny + y tan x

= —ytanx+'%logcosx=log siny + x cot y

dy _logsiny+ytanx
e

. Ans.
log cos x —x cot y

17. If (x ~ a)? + (y - b)® = ¢, for some ¢ > 0, prove

@)

¥

do’?

of # and b.

2}3/2
that is a constant independent

[4]
Solution :

If (x-a?+y-b? =2 c>0 O ..()
On differentiating equation (i) w.r.t. x, we get

2(x—a) +2(y-b) %‘g =0

dy _
= x~a+(y—b)a =0

dy _ (x—a) ..
= =y

Again, differentiating equation (ii) w.r.t. x, we get

d2y

de

-0 & (- - - )y -b)
AL

[y~ b)—(x— ) dy / dx |
| (y—by

(y—b)—(x—a) dy/dxw
(y - o)’ |
[ (x—a)(x-a)]
MM ED
(- b)*

[ﬁfom equation (ii), g} =— g%z;}

S

(x—a)*

— by
) (y-by + G-t
(y-b)*

(y—b) +(x—~a)
y-b)°

www.chsepdf.com |~
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18.

2
b _[(y—w)e']

[+ From ‘equation (i), x-2?+(@y-b?=c]

Ly
dx2
- |i1‘+ u(x - '5‘)2 :|3/2
(y ~b)?
(y- by’ .
- 3/2
[(y-b +(x-a)? " x(y—b)
=" (y_b)2><3/2xc2
- 3/2
(-8 +(x—aP ] x(y~b)°
B {y-b? xc?
(-0 +—ap ]
= 2
_ 2% 3/2
= .- _—cz—
[+ =y-b* +(x-a?]
= —— =—C=constant
c
A 2 P/2
(]
dx :
It shows that 7 is independent of
¥
ax*
aand b
Hence Proved.
Find the equation of the normal to the curve

x* =4y which passes through the point (-1, 4).[4]

Solution : ‘
Suppose the normal at P(x,y1) on the parabola
x* = 4y passes through (- 1, 4)

Since, P(x1, y1) lies on 2% = 4y

xi" = 4y1 (1)
The equiation of curve is 2% = 4y
Differentiating with respect to x, we have

d
=4
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=3 Y-
dx

- @),
4% Jizy, )

The equation (x3, y1) of normal at P (x1, y4) is
-1

@y (x-x1)

dx

Nl..B N R

(i)

2 ex)

¥-in = 4

*+ It passes through (- 1, 4),
.~ Putting x=-1and y =y, we get

-2
-y = ;1—(—1*’51)

'g'(l + xl)
X1

5
I =
2 1
iy
= A
= [y
1l 1]

=

= 2+2x
= 2x1 =2+ X111
=

... (1)
Eliminating y1 from equation (i), we have

2x1-2
s

% =8x;-8
= x1=2
Putting x; = 2 in (iii), we get y1 =1
Putting values of x1, y1 in (ii), we get
¥y-1= -1(x-2)
x+y-3=0

Which is the required equation of normal to the
given curve. Ans.

J 2+x+1
(x+2)(x* +1)

Solution ;

19. Find : (4]

2 +x+1
j(x+2)(x +1)
By partial fractions
L+x+1 A Bx+C

x+2) (2 +1) *+2 22 +1
Z+x+1= A2+ +Bx+C(x+2)

Let,

= Ax2+A+Bx2+2Bx+Cx+2C

Lrx+1= xz(A+B)+x(2B+C)+A+2C (i),
www.chsepdf.com
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On comparing coefficients of equation (i), we get

1=A+B
and 1 =2B+C
On putting x = —21in (i), we get
22+ +1=(-2%A+A
3=4A+ A
3_,
5
3
Then, 1=§+B
2 1
B 5 dC—g
Hence, +x+1 3 5 5

= +
(x+2)(x2+1) 5(x+2) 2 +1
Then,

J(x +x + 1dx _3
(x+2)(x*+1) 5 x+2

~J‘z

+ = dx
5‘[(x2+1)
2x  1p dx
7 e
x*+1 97 x*+1

3 1
= Tj—log [x+2] + 5

= glog |x+2| +% log |22 +1] + étan‘lx+c

Ans,
. a2 a
Prove that :_[ fx)dx = j f(a—x)dxand hence
0
/2. 2 °
evaluate j _ [4]
sin x+cosx
Solution :
a
RHS. = [ fla—x)dx
0
Let a-xX=17
-1= @ Jor x=0,v=n
dx’
x=a,0=0
Then,
0
RHS. = | flo)(-dv)
a
0
= - [ flo)do)
a
g
= _[ flo)(do)

0

b a
t-'Jf(x)dx=— J f(x)dx]
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Now, replacing v by x,
a
= [f@a
)
q a
Hence, I fx)dx= j f(a—x)dx Hence Proved.
0 0

n/2

Now,Let I= [ —2—dx = .(3)
, 0 SINnXx + Ccosx ;
®/2 E—x
1= 2 dx.
- R T ki
2 sin| —— X |+cost——x
(3-7)re=l3-+)
fa a
[ [ fax=[ fla—xydx
0 0
i
2 E—x
N PO — .
1= '([cosx+sinx (i)

Adding equations (i) and (ii), we get

T
X+——x

i3 2
= —_— x
2 ?l)- sin x +cos x

/2 —

I 2
0

21 :
asin x+cosx

1l

w2
o P
2 0 sin x+cosx

/2 1

1-tan?x/2
1+tan?x/2

T
A= 2 2wnxs2

1+ tan®x/2

o2 1+tan? %
5 x 2 —dx
0 2tan = +1-tan® =
2 2

of = E,[ sec’x /2
T2 0 —tan?x/2 + 2tan x/2+1

Let, tan = =t
an s
d x d
— Z| = —(t
Thf;n, Ir (ta.nzj dx()
lsec2£ dx = d
poC g ax = at

secz-fdx = 2dt
a

www.chsepdf.com
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Also, x =0
= t =tan(0°=0
and x =m/2

= t =tanm/4=1

1
21 = Ejz_dt_
2y -t"+2t+1

1 dt

- n‘([—t2+2t+1

_ 1 dt

B n‘([—(tz—Zt—l)
1 dt

B ’“{ -[¢-12-2]
¢ dt

- ”{ W27 — (17

IJ_+t 1|
|J_~t+1|

1
= 2J§ [lo

—_nlo J2-1 TI:lo (\/5+1]
=28 Bl 1) 292 Bl 21

2
n i (‘/_"'1)
= 2= 08
272 ( )(J—+1)
.
= 21 = 2——2—10g('\/§+1)
n
= I= —=log(v2+1
582 +1)
2n ‘
- ——log(+2 +1
= 1= a2 S( )
™ 3
= I= Z_J—_._'Z—l()g(ﬁ-l-l) Ans.
Solve the differential equation
dy y}
—~ = y—xtan|Z 4
x dx y—-x an(x [4]
Solution :
Given, xj—i = y—xtan(—)
Let, y=vx
dy du
Th - “@v
en, e v+xdx
dy_ _ Y
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= x(u+x@)=vx—xtan(z) 22. The scalar product of the vector a =it i+ I:
dx x with a unit vector along the sum of the vectors
o x(mx@):x(vhmv) b=2i+4j ~5k and c=Ai+2j +3k is
dx equal to 1. Find the value of A and hence find
= xv+x2§x—v=xv ~ xtanv ' the unit vector along b+e. [4]
J Solution :
2 40
= ¥ T Txtano Here, 7=14+]+kn isunitvector
A A A
5 2 _tanv b=2i+4]-5k
dx - A A A
dv dx c=Ai+2j+3k
= =—— BE— A A A
tan o x b+c=Q2+AN)i+6j-2k
Then jcotvdﬂ:—‘[’E AL A A
x - A (2+A)i+6j-2k
log sinp=-1 1 en, n=
og sin ogx+loge J(2+K)2+36+4
- A
= log sin v =log < Given, an=1
x
= ¥ _C AR (2+A,)’z'\+6q—2fc\
sin = z'+j+k). ] .
: 2
2+A) +40
= xsind=c Ans. \/( )
x
OR = (2+1)+6-2= J(2+4)*+40
Solve the differential equation : ' '

AR AN A
d_y__|:x+ycosx} |:'.'z-1=1,]-]=1,k'k=1:|
dcr | 1+sinx

Solution : = (2+A) +4= J2+A) +40
dy - |[x+ycosx
] - hr6= (2en) 0
dy x ycosx On squaring both sides, we get
- dx  1+sinx l+sinx | 6FM)P=2+A)2+40
= d_y+ ycosx _  -x = 36 +A2+ 120 = 4 + A% + 40 + 40
dx l+sinx 1+sinx =36+12A—4-4\-40 =0
cosx —X
Here,P= T—— and Q= 77— = 8\—-8=0
= A=1
'Then, [F=ejpdx - = A A A
P 1+sinx
= I'\ I} A
=elog|1+sirtx| =31+6]—'2k
=1+sinx S JPT S
unit vector along ;+? L 3i+6j-2k
Then, yxTF= JQxIF dx+c ) - J9+36+4
—X . A A
¥y (1+sinx) = J'1+smxx(1+smx)dx _ 3i+6]'—2£
_xz - 31+6]"2k AII.S.
¥ (1+sinx)=——+c Ans

. 7 .
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lines x-1 y-2 z-3

23, If the and
’ -3 23 2
¥-1 _y-1_2-6 pp perpendicular, find the
3x 2 -5 :

value of A. Hence find whether the lines are
intersecting or not. (4]
Solution :

The equation of the given lines are,

x-1 _y- 2 z-3 x-1 y-1 z-6
3o 2 ™My Ty T
If these lines are perpendicular, then

Mmay + bibr +c1c2=0

= -3x3A+28x2+2x(-5) =

= -9 +4A-10 =0

= -5i =10

= A==2
Now,ﬂlejjnesare

x—31 y—42 z;3 and x_—61=y;1=z_—56

The co-ordinates of any point on first line are
givenby:

x-1 _y- 2 z—3=a
-3 -4 2

or x-1=-3e=x=-30+1
y-2 =-do=y=-4a+2

z=-3 =20=>z=20+3
So, coordinates of any point on this line are,
{-3a+1,40 +2,2a +3).
The coordinates of any point on second line are
given by :
x-1 1_z- 6
— =p
-6 2
or x-1 ——GB=>x-—6[3+1
y-1=2f=22y=2p+1
z-6=-5f=z=-5p+6
So, co-ordinates of any point on second line are
(-6B+1,28 +1,- 5 +86).

If lines intersect then they have a common point.
So, for some value of o and B, we have

-3a+1=-68+1
= -3a=-6p
= a=2p
and —da+2=2B+1
= —40+1=2f

www.cbhsepdf.com
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On solving, we have
1 1
a=5-andB= 15 _
The values of o and f§ do not satisfy the third
equation. Hence, lines do not interecet each

other. Ans.,
SECTION-D
13 4
24. fA=(2 1 2[ find A7 [6]
511
Hence solve the system of equations
x+3y+4z = B
Xx+y+2z =5
and  Sx+y+z =7
Solution :
13 4
If A=1[212
511
[A] = 1{1-2)-3(2-10) + 42-5)
=11=0

Then cofactors of A are
An=-LAn=8A3=-3,An=1An=-19,
Axy=14,A3n=2,Ap=6and Apz=-5

A Ap A13T
Then,adjA= |A,; Ay Anp
Ay Ay A®
-1 8 -3
=|1-19 14
| 2 6 -5
-1 1 2]
adjA=| 8 -19 6
-3 14 -5]
Now, A7l= iade
’ |A]
-1 1 2
= % 8 -19 6 «(ii) Ans.
-3 14 -5
Given system of equations are
x+3y+42 = 8
2x+ry+22 =5
bx+y+z =7
13 4
Let, A= |2 1 2 B_[ and X = y
511
10 ogin No OT
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Then, AX =B
1 3 4 8
21 2|X=|5
511 7
1 3 4]"'[8
X=]2 1 2 5
511 7
-1 1 2]is
=ﬁ 8§ —~19 6(|5
-3 14 -5||7
[Using (ii) equation]
. ~8+5+14] . 11
:ﬁ 64 -95+42 =ﬁ 11
|—24+70-35] 11
1’11
X=—/11
11
11
x 1]
y|=|1
z 1_
Hence, x=1, y=1, z=1 Ans.
OR

Find the invers

e of the following matrix, using

elementary transformation :

2 0 -1
A=|510
01 3]
Solution : .
2 0 -1
Given, A = 1 0
0 3]
We know that,
AA =]
A=1A
2 0 1] [1 00
51 0(={0 1 0]|A
01 3| [001
On applying R3 — R3 + 3 R, we get
[2 0 -1] [1 00
51 0|=(0 1 0]A
6 1 0] [0 01

www.cbhsepdf.com
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Applying Rz — Rz - Rp, we get

20 -1l [1 00
51 0f=|/0 1 0]A
10 0f |3 -11
Interchanging R; <> Ra, we get
10 0] [3 11
51 0]=|0 1 0|A
2 0 -1] {1 0 0

Applying Rz — R2 - 5R; and R3— Rz — 2Ry,
we get

10 o[ 3 -1 1]
01 0f=|-15 6 -5|A
00 -1 | -5 2 -2

Applying Ra— (1) Ra, we get

100 ] 3 -1 1]
01 0|=|-15 6 -5|A
001 | 5 -2 2

Hence, the required inverse of the matrix is

3 -1 1 _
-15 6 51 Ans.
5 -2 2

. Show that the height of the cylinder of maxi-

mum volume that can be inscribed in a sphere
of radius R is?R | Also find the maximum

V3

volume. [6]

Solution :
Let, ‘x’ be the diameter of the base of the cylinder
and let ‘%’ be height of the cylinder.

In AABC, we have

(BC)? + (AB)® = (AC)*
NO Login No OTP No advertisement
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W + x* = (2R)? Hence, the height of the cylinder of maximum
22 = 4R2 2 @ volume that can be inscribed in a sphere of
Volume of cylinder, V = nr* i radius R is ﬁ Hence Proved.
2
= V=mx (i) xh From (i), we have
2
12 xz = 4R2 —'h2
= V=nx— xh 2R V2
4 ‘ = x?2 = 4R%2- (T]
T4R? - 1?) 3
- V= ——~xh 8
o = 2 = —R?
[Using (i)] 3
AR xh  hd . Maximum Volume of cylinder
= V= —_— ¥ 2
4 4 = n(—) xh
N A 2
= V=mR>-5~— ...(id) 2
4 =mx Z—xh
On differentiating equation (ii) w.r.t. h, we get 4
. ' ]
dv  d(nhR - mh® /4) . =3
- an n BR? 2R
L Y gedt) md) A
dh " dn 4 dn = AnR" Ans.
d_v__ R2 _E(Shz) . 3\/5
= ) 26. Using method of integration, find the area of
av 3h? the triangle whose vertices are (1, 0), (2, 2} and
= = aR? -/ (i) 3,1). (6]
31::2 IV Solutien ;
= 0 = 7R Ve ( A 0) A(1,0),B(2,2)and C(3,1)
= h = = !
T B 3.
Again, differentiating equation (iii) w.r.t. #, we 2 B(2,2)
get
PV _df oo 3w "o @, 1)
—z—| TR - —— . .
dnt  dn 4 X' ol 1 2 3 :1, X’
2 Y’
dh 4 Let A(1,0), B(2, 2) and C(3, 1) be the vertices of a
A’V 3k triangle ABC.
= anz 2 " Area of AABC = Area of AABD + Area of
2R trapezium BDEC — Area of AAEC
th= "+, -
A NG we have Now, Equation of side AB,
£y_-3n(m yoy = By
dkz 2 \/5 X2 —X;
=_J/3nR y-0 = 2(x-1)
PV o, y = 2(x-1) (@)
dn* Equation of line BC,
2R | . . 1-2
Hence, h= —= t of . -2 = —Z (x-—
ence, } NG is a point of maxima y-2 32 (x-2)
. ) 2R A
So,meaxlmumwhenhzﬁ y-2 = —=(x-2) .
www.cbsepdf.com : 12 1" no Login No OTP No advertisement
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y-2 = —(x-2)
y=2-(x-2)
¥y =4-x -..(ii)
EquationoflineAC
-0 = —(x-1
y-0 3 1(x )
1
-0= = (x-1
y-0= o ==1)
1
¥ = 5(1—1) ...(iid)
Hence, area of AABC

jz(x Ddx + (4~ x)dx - j"’" !

i et 4]
&6 (e5)
o256

1) 3 3
2{ 2)+2-1 = = sq. units.
(2)+2 7 59 units

Ans,

OR

Using method of integration, find the area
of the region enclosed between two circles
P+y*=dand x-2°+y*=4.

Solution :
Equations of the given circles are,
P+t =4 ()
(x-22+yP=4 (id)

Equation (i) is a circle with centre O at the origin
and radius 2. Equation (ii) is a circle with centre
C (2, 0) and radius 2.
Solving equation (i} and (ii) we have

x-22+yP2 =2+
edx+d+yP = a2+

orx=1whichgivesy =2+ 3

or

Thus, the points of intersection of the given
circles are A (1,3 ) and A’(1, - 3)

A(1,-3)

13

27.
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Required area of the enclosed region OACA’O
between circles

= 2 [area of region ODCAO]
= 2 [area of region ODAO + area of region
OCAD]
[ 1 2
=2 J'Oyr{lx+J'1 ydx]

:J‘:mdxﬂf 4—x2dx] [from (i)]
[ 1
_';'(x-z)m%lesmﬂ (I;ZZ)L

+2[1 xy—x" +5x4sin”? x]z

2 2 2,

2

[ aaea asnt(552)

1

+ [x 1{4— %% +4sin™t ;—]
=[~ J3 + 4sin”? ('71) — 4sin(~ 1)]

2

1

+[4sin"11—J§—4sin'11]

2
(- anE)oan] 0]
5% 23

Find the vector and cartesian equations of
the plane passmg through the pomts havmg

Ans,

A

posmon vectors i + ] —2k 2:—] +k and

i+ 2 ] +k . Write the equation of a plane
passing through a point (2, 3, 7) and parallel
to the plane obtained above. Hence, find the
distance between the two parallel planes. [6]
Solutlon Let A, B C be the pomts W1th posmon

vectorsz+] 2k 2:~—]+k and1+2]+k
respectively.

—
Then, AB = P.V.of B-P.V.ofA
A A A FaY FaY A
- [2i—j+k)—(i+j—2k)
A A A
= i-2j+3k
and BC = P.V.ofC-P.V.ofB

i

(?+2?+£]—(2?—,}+£J

A A A
1

= —'+3j+0k
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A vector normal to the plane containing points

A, B&Cis
— - -
n = ABxAC
A Iy Fay
i j k
= 1 -2 3
-1 30
A A A
= —-9i-3j+k

The required plane passes through the point

. R 4 AA A
having position vector ¢ = 4 j—2k and
A A A
is normal to the vector —9i —3j+2k. 5o, its
vector equation is,

N
~ ]
1
=]

\‘_/
2]
]
o

]Iy =)
I

0

- -

a.n

- A A A A A A A A A

= r.(=9i-3j+k)=(+j+2k). —9i—3j+k)
- A A A

=r.(-9i-3j+k)=-9-3-2

A A A A
=r.(-9i-3j+k=-14
This is the required vector equation of the plane
The cartesian equation of plane is given by
A A A A A Al
@i+yj+zk).(-9i-3j+k)=-14
-9 -3y+z=-14
9x +3y~z =14
Direction ratios of this plane are (9, 3, - 1)
Then the equation of plane parallel to the above
plane and passing through (2,3,7) is
= alx—x) +bly-y1) +c(z-2z1)
= N x-2)+3(y-3)-1z~-7)
= 9x+3y-z-20=0
This is the required parallel plane.
Then, Distance between 9x + 3y —z + 14 = 0 and
9x+3y-2z-20=0
Let P(x, y1,z1) beany pointon9x + 3y ~z + 14=0
Then,
9x1 +3y1—21— ll4 =0
Let d be the distance between planes. Then,
d = length of perpendicular from P(x1, y1.21) to
Ixr+3y—-z-20=0

“911 +3y]"21—20 ’

o +@P + (17|

d=

www.chsepdf.com
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_ +14—20|
IR

6
= 1 units.
OR
Find the equation of the line pasing through
(2, -1, 2) and (5, 3, 4) and of the plane passing
through (2, 0, 3), (1, 1, 5) and (3, 2, 4). Also, find
their point of intersection.

Solution :

Ans.

We know that the equation of line passing
through points (x1, ¥1, z1) and (xa, Y2, z2) is given
by

X=X _Y-h _2-4

X=X Ya—Y1 ZZ
So equation of line is given by

xw2ﬁy+1_z;2
= 3 4 2

Now, equation of plane passing through points
(2,0,3), (1,1,5) and (3,24) is given by

x-x Y- =z
X;—% Ya-Wh Z2~7%| =0
X3—=X1 Ya—W Z3—Z4
xr—2 y-0 z-3
-1 1  2.|=0
1 2 1

= @x-2)(-3)-y1-2)+(z-3)(-2-1) =0
= -3x+6+3y-3z+9=0

= —x+y—-z+5=0 (1)
This is the required equation of plane.
Now, ‘ .
x-2 y+1 z-2

Let 3 -4 "2 F

x=3k+2

y=4k-1

z=2k+2

On putting these values in equation (i), we have
~Bk+2)+4k-1-(2k+2)+5=10
= —-3k-2+4k-1-2k-2+5=10

= -2%k=0

= : k=0

Then, intersection points are
x=3k+2=2,
y=4k-1=-1,
z=2k+2=2

~ Point of interaction & sgh R oTP No addREement
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28,

29,

There are three coins. One is a two-headed coin,
anotheris abiased coin that comes up heads 75%
of the time and the third is an unbiased coin.
One of the three coins is chosen at random and
tossed. If it shows heads, what is the probability
that it is the two-headed coin? [6]

Solution : Given, there are three coins,

Let, E1 = coin is two headed
E; = biased coin
E3 = unbiased coin
A = shows only head
1
Here, P(Ey) = P(Ep) = P(Es) =
Then P A)=1
\E1
A = E.-— g (given)
\E»/ 100 4
ALl
P \E;/ 2

Now, Probability of two headed coin

P(E,/A)
_ P(E;)P(A / Ey)
- P(E;) xP(A/E;)+P(E;) X P(A/E,) + P(E3)

x P(A/Ej3)

1 4
x1_4+3+2—§ Ans,

3 3 4 3 2 4

A company produces two types of goods, A
and B, that require gold and silver. Each unit
of type A requries 3 g of silver and 1 g of gold
while that of type B requires 1 g of silver and
2 g of gold. The company can use at the most
of 9 g of silver and 8 of gold. If each unit of
type A brings a profit of ¥ 40 and that of type
B X 50, find the number of units of each type
that the company should produce to maximize
profit. Formulate the above LPP and solve it
graphically and also find the maximum profit[6]

Download all Previous Year and Sample Papers from www.chsepdf.com

Hence, the mathematical formulation of the
problem is as follows :

Maximise P = 40x + 50y (i)
Subject to the constraints :
x+2y <8 (i)
x+y =<9 ..(iii)
x20y=0
To solve this LPP, we draw the lines
x+2y =8
3x+y =9
x=0andy=0
x+2y =8
x 0 8
Y 4 0
and3x+y =9
x 0| 3
'y 9 0

Plotting these points on the graph

}
FOD SN OO 1T (O T3

I 4_4
AR
e
T /\
& i~
; yNaNSNEEEERERAEE o
1
wnw‘ln/ S
HC (3]
’/ﬁ:‘ ’m'}'
T T 1] T
PHE AT 5 et ZH P8 RO O
x Hhe ’#‘?ﬁ:# m@lﬁ%f r~~r§ TN
e e

The shaded region is the required feasible
regiorn.

Solution : Corner Points | Maximum P = 40x + 50 y
There are two types of goods, A and B and let
units of type A be x and units of type B be y. A(04) 0+50x4=200
A B B(2,3) 2x40+ 3 x50=230

Gold 1 2 C(3,0) 40x3+0=120

Silver 3 1 0 (0,0 0+0=0

Profit 40 50 Clearly, P is maximum at B, (23) and the
Then, Total profit of goods maximum profit is ¥ 230. Ans.
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Mathematics 2019 (Outside Delhi) : SET 11

Time allowed : 3 hours . Maximum marks : 100

SECTION-A 12. Find the general solution of the differential
0 -1 3 5 . dy
1. Find I AB I’ ifA= [0 2} and B = [0 0} . [1] equahon E = ex+y [2]
Solution : Solution : i
[0 -1 . [3 5 Given, 2y _ ety
Given, A = |, 2] andB:[O 0] dx
: | = Yo
0 -1}|3 5 dx
Then, AB =
0 20 o0 dy
I = =2 =¢dx
[0 0 e/
" o o] _ = ¥ dy = &F.dx
0 0 On integrating both sides, we get
|AB| = ] ={ Ans.
0 0 Je"ydy =Je’dx
2. Differentiate e‘/':"—Jr . with respect to x. [1]
Solution : = ¢ ¥ =¢" + ¢, which is the required solution. .
Let B Ans,
y=e€
On diff ; ot SECTION-C
i tiatin tion (i) w.r.t x,
erentiating equation (i) w.r _xl weg 21. If (a + bx) e¥* = x, then prove that
dy N 1 - 2 2
Lo e x3x=x2 d d ,
dx 2 e [xay—y) [4]
J3 o5
= — = Ans, Solution : We have
2 VJx
(@a+bx)e¥/* = x
SECTION-B . e - X
9 a+bx
_|P 3) _
6. IfA—[z p:|and|A | =125, the find the value = ¥ - log
x a+bx
of p. [2]
= = xlo ( )
Solution : y & a+bx
2
Given, A= [Z p] and |[A%] =125 = y = x{log x~log (a + bx)}
Y
Now, |A% = 125 = . = logx—log (a+b2)
or ‘ A3| =53 On differentiating w.r.t. x, we get
o ,
|A]=5 Frint N x b
o X a+bx
Alsowehave |A] = |P 2
v T2 p SRS (7000 DR W
= pP-4=5 2\ dx x a+bx
= ' P2 =9 dy l _ b
p=+3 Ans. = o =x2(x a+bx

=
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dy .ax .
= " VT arn -0

Again, differentiating both sides w.r.t. x, we get

2
xd y+§1_ﬂ=(a+bx)a—uxb

a2 dx dx (a+bx)?
dzy a* +abx —abx
= 2 (i abe?
dx (a+bx)
d2 2
= Y 2

xg= (a+bx)

On multiplying both sides by x%, we get

dx? " (a+bx)?
dzy 2

By (&) i
dx? a+bx @)

From (i) and (ii), we get

2 2
x® d_y = (xd—y—y)
dx? dx

Hence Proved.

The volume of a cube is increasing at the rate of
8 cm®/s. How fast is the surface area increasing
when the length of its edge is 12 cm? (4]
Solution :

Let x be the length of side, V be the volume and
S be the surface area of cube.

Then, V =x2 and S = 632, where x is a function of
time ¢t

Now, % = 8cm?/s (given)
dv d dx
8= — = d—t(ﬂ)=3x2dt
(By chain rule)
= 322 ﬁ
dt
8 dx .
3x2 = E ...(1)
Now § = d(6x2)
’ dt dt
ds dx
= E =12x d_t
ds 8
B _ 1,5 N
= 7 12x 322 [Using (i)]
_ 32
T ox
Wwwicbsepla;%%ﬁ”le’ when x =12 cm 17
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Then, §=§%=§ em?/s Ans.

. Find the cartesian and vector equations of the

plane passing through the point A(2, 5, - 3),
B(-2,-3,5) and C{5, 3,—3). [4]

Solution :

We know that the general equation of the
plane passing through three points (x1, y1, z1)
(x2, y2, 22), (X3, Y3, 23)

xX-x; Y-y z-g '
X% Y2—Y1 Z-z| =0
X3—X Ys—Y1 Z3—7
Then the plane passing through A (2, 5,-3),
B(-2,-3,5),C (5,3, +3)

x-2 y-5 z+3
-2-2 -3-5 5+43| _g
5-2 3-5 -343

x-2 y-5 z+3
-4 -8 8 =0
3 -2 0

= (xéz) ©+16)—(y—-5) (0-24) + (z + 3)
 (8+24)=0

= 16(x—-2)+24(y-5)+32(z+3)=0
= 8[2x-4+3y-15+4z+12]=0
= 2x+3y+4z-7=0
= 2x+3y+42=7

This is the required cartesian equation of the
plane.
Now,
The required plane passes through the
point A(2,5,-3) whose position vector is
a= 2’1‘\4.5/}_3]? and is normal to the vector 1_1)

> -5 —
givenby n = ABx AC -

- A N A ~ " ~
AB = —2i-3j+5k—(2i +5] -3k
- A A A A
AB = —4i-8j+8k+8k

Il

AC (5?+3?~32~(2?+5}—3£D

A Fa N
3i-2j _ _
NO Login No OTP No advertisement
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A A A
i j ok

- o -
Now, n=ABxAC=|—-4 -8 8
3 -2 0

=167 — (= 24)] + (8 + 24)k

=167 +24] + 32k
The vector equation of the plane is given by

- > - >
r.n = a.n

= 7167 + 247 + 32k)
@i +5] - 3k)(167 +24] + 32k)
324 120-96

Il

-

A A A
= r.(167i+24j+32k)=56

- A A A
= r.(2i +3j+4k)=7

This is the required vector equation. Ans,
SECTION-D

Find the point on the curve y* = 4x, which is

nearest to the point (2, - 8). [6]

24,

Solution :
Given curve is of the form, y* = 4x and let p(x,3)
is a point on the curve which is nearest to the

point (2, - 8).

- yz = 4x
2

then ¥y =x
4

= P(x, y) will be P(%r y]

Now, the distance between point A and P is
given by

AP ‘\/(x—Z)z +(y+8)?

2 Y 2
[7—2] +(y+8)

4
\/-‘1/—6-y2 +4+y% +16y+64

I

4

Y
“—+16y+68
16 Y

1

and letZ = AP? = 1—+16y+68 ()

www.cbsepdf.com
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25.

18

Now, differentiate equation (i) w.r.t. y, we get

daz .
4y +16
oy 16x y
= f—+16
4
For maximum or minumim value of Z, we have
dzZ
dy =
3
Y_+16=0
= 4
= P+64 =0

= Y+4 P -4y+16) =0
(“yP-4y+16=0

gives imaginary value of )

= ¥y =

2z 1 3
Now, W7 ZX3VZ=ZHZ,
Aty=-4,

d’z 3 2

<. _2%(-4

=12>0

Thus, Z is minimum when y = -4

Substituting y = — 4 in equation of curve i = 4x.

Wehavex=4

Hence, the point (4, 4) on the curve y2 = 4x is

nearest to the point (12, - B). Ans.
3

Find [(x® +2+€™)dx as the limit of sums. [6]
1

Solution :
We have

jf(x)dx limh [fla) +fla + ) +fia+2h)
+ wuf(a + (n = 1)H]

whereh—b;a
7]
(i} Here, =landb=3
flx) = 2+2+&
= »———-—3-'1 = 2 = nh=2
n n

Now, I = J‘13(x2 +2+¢*)dx
=¥E(1)h[f(1)+f(l +h)+ A1+ 2k)

NO Login NG* quJP-klcg dve& s]ement
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I—hmh 1+24+A) +{(1+H2+2+ 20+ W) 4 ) 2-h)2{(4—-h
[(1+2+6)+{1+h) } hm[6+2+(2_h)+( )2(4-h)
[(1+2h)2+2+e2(1+2")+ ...... HL+ (- Di)* +2 h—0 6
YR +£(_ a _64)] _
: 2 2 2
I=11mh[1+2+e +1+H +2h
h—0 Now, .
21+h 2 21 +2h
+2+4eX1M L1440 4 4+ 22042 I=6+4+2:»<§><4_e2(12—e4)
+.1+m-12 R +2(n-1)h+2 + &1+ -1y 8 &
4
I= BmAl1+141+ 0+ 242+ 200+ 40 = I=10+ 5__2_(1_3 )
+2(n-1h + ... 2
‘ (=) = = 95—"—(1 —e?) Ans.
R+ + 424+ -1 12 4 e + 2 + &1 3 2
+e2+2 L] OR
I= ;lli_u)ah[l +1+1+..+2+2+.....20+ 4k ‘Using integration, find the area of the triangulat
+2n-Dh + K+ 402 + (n - 1)K + ... region whose sides have the equation
=2x+1,y=3x+land x=4.
+e?(1+e? +e¥ + ..., ez("“l)h] y y
Solution :
Ly ey oty 20-Dh _ 1{1 - 2™y The equations of sides of triangle are
1-¢n y=2x+1, (i)
y=3x+1 - (id)
I=limh[n+2n+2n(1+2+3+...n-1)
B0 and x=4 . (dif)
2 2hmy ]
R4+ P+ 12+ EXA=ET) LR FEp
1 - 2" .;'I.;; B(4513
w141+l +.n=n |
2+2+2+n=2n|
2 & 5
I=limh [3n+2hn("_1)+h (n = Dn(2n 1) 1 il HRFET R
h—0 2 6 L
2(1 3 ) —
1-¢* ] i
|:‘.'1+2+3+4+ ..... n=n—(1—1;—1) =
arld. 12+22+32+n2=w ﬁ-,-’l 1’91’::"
) - 2y A0
I= ll.m[th+nh2(n —'1)+ EiREn :
=0 g imy
3 2 o] . HRHAEsie (ORI :
Wn-n2n-1) eh(l-e") Hif
* - 6 " 1-¢** i/
I= H[nhx3+nhxh(n—1)
LR -1@n-1) | @h -] 4 gy
6 1= o2 H T
Put nh =2 } The equation y = 2x +1 meets x and y axes at
- - 1
= ;1}3%[ 642 (2_h)+(”h h)nZ(znh h) (—5,0 and (0,1). By joining these two points
+ é 2h(1 —26 )] we obtain the graph of x + 2y = 2. Similarly,
www.chsepdf.com 2 (1 e ﬂ) graphs of other equaﬁ@%ﬁ%gmo advertisement
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Solving equation (i), (i) and (iii) in pairs, we 4
obtain the coordinates of verticies of AABC are = jxdx
A(0,1), B (4,13) and C (4.9). 0
Then, area of AABC = Area (OLBAO) - 21
Area (OLCAOQ) = 7]0
4 4
= I(3x+1)dx~_[(2x+1)dx =lx4x4
0 0 2
4 = 8 square units. Ans
= [(Bx+1-2x-1)dx
0 oo
Mathematics 2019 (Outside Delhi) SET III
Time allowed : 3 hours | Maximum marks : 100
SECTION-A SECTION-B

1. Find. the differenital equation representing .5

the family of curves y = ae® + 5, where a is an
arbitrary constant, [1l

Solution :
Given, y =ae +5
On differentiating w.r.t. x, we get

d
d_i = 3.£2% (2)+0 [By Chain rule]
dy 2x
—==24 o §
= Ix 2 )
Again, differentiating w.r.t. x, we get

dy _ 2(ae™ 2)

a2

= _dz_y = Zd—y [using (i)]
i? dx &

dy _dy
= o - d—x =0
This is the required differential equation. Amns.
d

If y = cos \3x , then find Ey (1]

Solution :

Given, Yy = cos (JE—lx)

On differentiating w.r.t.x, we get

Y sin(VBF) x VB x5 7=

x 2Jx
= e — 1 Ans.
www.cbsepdf.com dx ZJ; 20

Show that the points A(—2;+ 37 + 51:),
B(i+27 +3k)and C (77 - k) are collinear. [2]

Solution :

- Ia) A A
Given, A = -2i+3j+5k
- A A a)
B = i+2j +3k
- fal A A
C= 7i+0j + k

_)
Now, AB = position vector of B
- position vector of A

A A A A A A
i+2j+3k—(—2i+3j+5k)

A A A A A A
i+2j+3k+2i-3j-5k

o) A A
37— -2k

BC = position vector of C - position vector B

It

A A A A A A
7i+0j-0k—(i+2j+3k)

77407 —k—i-2]-3k

Il

[}

A A A
6i—-2j—4k

237 -7 -2k) .

)

- -
Clearly, BC=2AB = AB | |BC
- -
But B is a common point to AB and BC.

- -
~. AB and BC are collinear vectors.

Hence, points A, B and C are collinear.

_ Hence Proved.
NO Login No OTP No advertisement
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OR

-

Find , |@ x b| if 4 = 2i+ j + 3k and

- A ‘: A
b =3i+5] -2k.
Solution :

- A A A
Given, a=2i++3k

and b=3i+5] -2k
- - ? ? 2
Then,axb=|[2 1 3
35 -2
= ( 2-15)- ;( 4- 9)+k(10 ~3)
= —177+13] +7k
axb| = (=177 +(13)? +(7)?
= 289+169+49 =507 Ans,
. -5 X
6. Find: J (:_3}3 e [2]
Solution : -
x-5 .
Let I = Jl(x_3)3edx
x-3)-2 ey
- 1222
_ _"(5“_"3)_“3%_61,1,:
(x~3)
B (x—3)_ 2 x
- J{(x—s)3 (x~3)3]6dx
= 1 — 2 X o-o.
J[(x—3)2 (x_s)s]edx Q)
Now,
d ) -3 -2
—(x-3) "=-2(x-3) "=
e
gmdweknowthat
JUf + fefdx =e* f(x) +c
) 1 ’ —2
Here, = d =
ere, f(x) - and f’(x) T
Then,
J‘xfsge’dx;e"x 1 +C=—L+C-
{(x =3) (x - 3)? (x - 3)

www.cbsepdf.com
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SECTION-C
13. Solve forx:

tanl(x+1)+tan" 1 (x - 1)-tan'1(8)

31 4l

Solution :

Given, 8
‘1(x +1)+ tan'l(x 1= tan~! 77 31

We know that

1 A, a1 XY
tan™ x + tan™ y = tan 1-1y
an”! (x +1) + tan"}(x - 1)
| XHL1Fx-1
- | 1-[(x +1)(x ~1)]

= tan FLJ

_1—(x2—1)
=tan_1~ 2x ]
[ 2—x?
N 1 2x _18
ow, tan 72 = tan 31
- 2x _8
2-x2 31
= 62x =16 — 822
= 31x = 8- 4x?
= 42 +31x-8 =0
= 4%+32x-x-8=0

=4x(x +8)-1(x +8) =
= (x+8)(dx-1) =

= x=~8andx= % Ans.
14. Ifx= aet (sint + cost #) and y = ae' (sin t-cos #),

then prove that dy =21y, [4]

Solution : Y

Given, x = ge!(sint +cost) ()

and y = ae' (sint~cos f) (i)

On differentiating equation (i) with w.r.t. t, we
get

%— a%[et(si.n t +cos t)]= adit[e’ sint+ e cos t]

= a[e’cos t+sint e +e'(—sint) + ¢ cost)]

a[e* cos t + e'sin f —sinf + e’ + e‘cost]

It

—_ t o
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On differentiating equation (ii) w.r.t. t, we get

d d .
:i% = aa[eIE (smt —¢os t)]

= a%[etsint—etcost]
= a[et cost+sinte —(— e sintt+cosef)]

= a[et cost+ e sint+sint et —etcost]

= 2q¢' sin ¢ {iv)
On dividing equation (iv) by (iii), we get
dy/dt _ 2ae' sint
dx/dt  2ae cost
dy _sint
dx  cost
LHS. =‘f—dz = tant (¥
Now, RHS. = 2*¥
x-y
ae! (sin t + cos £) + ae’ (sin ¢ — cos f)
= ad (sint +cost) — ae* (sin t — cos 1)
2ae’ sin ¢ )
= m =tan ¢ .(vi)
From equations (v) and (vi), we have
dy =x+y
dx = x_—_y , Hence Proved
‘OR

Differentiate 1% + (sin x)°°* with respect to x.

Solution : .
Let y = 2™ + (sin x)°**
Let ¥ =y )
and (sinx)®*=v ..(ii)
Then,
Yy=u+v
dy_du do
dx dx dx
. NOW, ; '1# = xsmx
log u ="sin x log x
On differentiating w.r.t. x, we get
ldu 1
—-—=sinxx—+logxcosx
udx x
du_ u(sinx +lo xcosx)
dx x &
d  ginx (sinx )
—_—=x — = +logxcosx < (iti
www.chsepdf.com dx X & ( )
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Now, v = (sin x)°®*

log v = cos x log sin x

* On differentiating w.r.t. x, we get

———=

1 . .
0s x —— X cosx + log sin x {— sinx)
v sinx

ld—v—cotxxcosx+sinxlo (Sinx)
v dx &

dv . .
== v(cot x cos x - sin x log sin x)

% = (sin x) (cot x — cos x — sin x log sin x)
-(iv)

So, &y _ xﬁnx(ﬂ+ log x cos x)
dx x

+ (sinx)™" (cotxcosx — sinx log sinx)

Ans,
15. Find :
2cosx
J— : [4]
(1 —sin x)(2 — cos” x)
Solution :
Let 1= J- 2cosx dx .
(1 -sinx)(1 - sin“x)
J- 2¢cos x
= 1 (1—si1'1x)(2—1+sin2 x)
J- 2cos x dx
! (1 - sinx)(1 - sin® x)
Now, letsinx = ¢
= cos xdx = dt
24t
Then,I = |

(1-H(1+#)
Now, solving it by partial fraction,

2 _ A Bt+C
(1—t)(1+t2)~(1—f)+(1+t2).
= 2=A1+D)+Bt+C)(1-5
= 2=A+Af+Bt-B2+C-Ct
= 2=P+(A-B)+tB-O)+A+C

=

_ Equating the coefficient of {2 t and of constant

terms of both sides, we get

A-B=0
B-C=0
and A+C=2

On solving, we get
A ﬁ&gg}nm%nglo advertisement
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_[ 24dt =J 1 + t+1
Ta-Ha+ 1-5 (1+¢

1 b dt 1
I= -‘.l-tdt+j(1+t2)+'[(1+t2)dt

= log [1-t| + %log 11+ 2] +tan ¢

= log [1-sinx |+%— log |1 +sin® x|

+tan™ (sinx) + ¢ Ans.
SECTION-D
1 1 1
24, Show that forthematrixA=(1 2 -3|, [6]
2 -1 3

' A®-6A2 +5A + 111 = 0. Hence, find A~

Solution :
1 1 1]
Given, A= 1|1 2 _3
2 -1 3

L. .

1 1 11 1 1
A2=|1 2 -=3|[1 2 -3
2 -1 3f2 -1 3

[1+1+2 1+2-1 1-3+3
= 11+2-6 1+4+3 1-6-9
|2-146 2-2-3 2+3+9

4 2 1
=|-3 8 -14
7 =3 14

L _1

[ 4 2 1M1 1 1

Now, A= |-3 8 -14|l1 2 -3
[ 7 -3 142 -1 3
44242  4+44-1  4-6+3
=|[-3+8+28 -3+16+14 —3-24-42
7-3+28 7-6-14 7-9+42
8 7 1
=|-23 27 -9
32 -13 58

Now, putting A3 A%in A®-6A2+5A +111

www.chsepdf.co
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8 7 1 4 2 1]

= |[-23 27 -69|-6|-3 8 -14
32 -13 58 7 -3 14]

1 1 1 1 0 0]

+5(1 2 -3[+11/0 1 O

2 -1 3 0 0 1j

8 7 1 24 12 6
=]—23 27 -69|-|-18 48 -84
32 -13 58 42 -18 84

5 5 5] {11 0 o
+| 5 10 -15|+|(0 11 ©
10 -5 15| [0 O 11

8-24 7-12 1-6]
=[|-23+18 27—-48 —-69+84
32-42 -13+18 58-84

5+11 5+0  5+0
+[5+0 10-11 -15+0
10~0 -5+0 15-11f

-16 -5 -5 6 5 5

= -5 —-21 15]+| 5 21 -15
-10 5 -26 10 -5 26
0 0 O

=10 0 0|=0 Hence Proved.
0 00

We have, A% -~ 6A2+ 5A + 111=0
Multiplying by A™! on both sides, we get

AT (A3-6A% +5A +111) = 0.A™!
= APAT - 6A% A1 4+ 5A. A1 + 11LA7! =0
= AZ(AA ) -6A.(AA) +5(AA Y +11IA 1 =0
= A?1-6AI+51+11 A1 =0

wAAT =1 -
and 111A" 1 =11A7!

= AZ-6A+51+11A1=0
= 11A™ = -~ A? + A - 5]

= 1
= . ATl=(~AZ4+6A-5)
NO Login No OTP No advertisement
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4, —(A*-6A+5]) : 2x+y-z=1
A= 11 dx -3y +2z =4
4 2 1 These equations can be written in the from
Al 13 g _14 AX =B, where
u 7 -3 14 3 -2 3 X 8
A=|2 1 -1[,X=|y|andB=|1
1 1 1 100 4 -3 2 z 4
—6]/1 2 -3|+5/{0 1 0
2 -1 3 001 Now, [A]| =3(2-3)+2(4+4)+3(-6-4)
4 2 1 . =-17%0
A-le -1 -3 8 —14 He.nce, A is non-singular and so its inverse
11 exists.
7 -3 14 Confactors of A are
6 6 6] [5 0 0 A= -1, A;p=-8,A;3=-10
-1 6 12 —18 +{0 5 0 Asi = -5, Ap=-6,An=1
12 -6 0 0 5 A31=—]., A32=‘9, A33=7
4-6 2-6 - T
at="M|_3-6 8-12 —14+18 B
= 11 . ade: -5 -6 1
7+12 -3+6 14+18 -1 9 7
50 0 :—1 5 1
+|0 50 _l_g —¢ o
0053 10 1 7
-2 -4 -5] [5 00 1
-~ Now, A7T= ——adjA
A—1=1—11—9 _4 4|+|0 50 ow [a] 9
-5 3 -4 0 05 . -1 =5 =1
[-2+5 —4+0 -5+0 = 17| ~8 -6 .9
Al=T5[-940 445 430 -1 1 7
_‘—5+0 3+0 —’4+5 — x A—lB
[ 3 -4 -5 _
_1—12141 -1 -5 -1
A=11L531 =%~sf6 9|1
- - -10 1 7]j4
-3 4 5 .
al="Y 9 1 _4 Ans. | _[-17] |1
1 —
U5 -3 -1 : y|=37]-%|=|2
' z -51 3
OR
Using matrix method, solve the following Hence,x=1,y=2and z=3 Ans.
system of equations : 26. A bag contains 5 red and 4 black balls, a second
3x-2y+3z=8 bag contains 3 red and 6 black balls. One of the
2x+y-z=1 two bags is selected at random and two balls
dx-3y+2z=4 are drawn at random (without replacement)
Solutien : both of which are found to be red. Find the
The given equations are probability that the balls are drawn from the
= d bag. [6]
www.cbhsepdf.com 3x—2y +3z=8 24 second bag NO Login No OTP No advertisement
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Solution : P(E—2 ] _ P(E,).P(A/E,)
Let E; be the event of choosing the bag I, E; be A E\P A P(E.) P A
the event of choosing the bag Il and A be the P(E) E, +P(E,) E;
event of drawing a red ball. '
Then, 1 X 6
1 _ 2"
P(Ey) = P(E2) = 1,20 1 6
2 72 2 72
Now, o [k Al E x é 20 6
E,) 98 7
2x72
Al 3.2 6 =20 6
Pl |=2x2=2 .
and [EzJ 2 8 72 2x72 " Ax7
Now, the probability of drawing a ball from .
‘ 20+6
Bag II, if it is given that it is red is P(]—i%) . 6 3
Now, by Bayes’ theorem, we have 2 13 Ans.
o0
Math 2019 (Delhi) SET 1
Time allowed : 3 hours Maximum marks : 100
SECTION-A Solution :
1. If A and B are square matrices of the same We have, , 4
order 3, such that |A| = 2 and AB = 21, write xzdy 1_{‘1}/)
the value of |B|. [1] dx’ dx
S(.)luhon : ». Order =2 and degree =1 Ans.
Given, | Al =2and AB =21 4. If a line makes angles 90°, 135°, 45° with x,
S Al =2 ¥y and z axes respectively, find its direction
- |A||B| =21 ‘ cosines. [11
Solution :
= 2|B| = Given, a = 90°, B = 135°, vy = 45°
= |B| =1 Ans, So, I=cos90°=0
2. Hf{x) =x+1, find % (foﬁ (x). [1] m = cosl35° = COS(180° —450)
Soluti =—cos45°=——1¥
(‘l uuaon : \/'2-
Given, flxy=x+1 1
= d = cos45° = —=
Now, fO i) = ff@) an n = cos45 N7
=fx+1) A ' . The required direction cosines are 0, —1—, —\/1=
=x+1+1 2 2
= x+? Ans,
2 (#f)(x) =1 Ans. OR
. dx . ) Find the vector equation of the line which
3. Find the order and the degree of the differential passes through the point (3, 4, 5) and is parallel
o a2y P to the vector 27 +2f - 3k. [1]
equation x> =< o {1+[£) } . [11 Solution :

www.cbsepdf.cbm 25 Given, the line passestbrogghthenpoint (Bedisbhent
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and parallel to the vector 2?+2?—3£. = I=log [(tanx+2) + tan?x+4 [+C
D. R. s of the given vector are <2,2,-3>, Ans,
-, Vector equation of line, 8. Find: J 1 —sin2x dx, %< x< —12-:— [2]
- A A al Ial Fal A
r=(3i+4j+5k)+AM2i+2j-3k) Ans. Solution :’
SECTION-B fet = [VI-sinZe dx
5. Examine whether the operation* defined on R I = I\/(cos x-sin x)? dx
by a*b = ab + 1 is (i) a binary or not. (i) if a
binary operation, is it associative or not?** [2] [ 1-sin 2A =(cos A —sin A)z]
6. Find a matrix A such that 2A - 3B + 5C = 0, .
-2 2 0 2 0 -2 = I=I(cosx—smx)dx
whereB:[ ]andC:[ ].[2]
31 4 71 6 = ] =sinx+cosx+C Ans,
Solution :
- -2 20 2 0 -2 ' OR
Given,B=| 3 1 4[/C=|; 1 & Find : [sin (22) dx - 2]
and 2A-3B+5C =0 Solution :
= 2A = 3B-5C Let I= [sin”(2x)dx
= 2A = 3B-5C et endor < ¢
1 -2 20 2 0 =2 2dx = costdt
= A = — 3 “5 :
27 3 1 4 71 6 I =2[tcostdt
Ao Y[ 6 0 10 0 ~10 = =2[tsint—[1-sin ¢ dt]
= A=3l 93 12|]7[35 5 30 ' [Using by parts]
o A= 1[—16 6 10] = I =2[tsint+cost]+C
2[-26 -2 -18 = I = 2[2xsin™ 2x + cos (sin"12x)] + C
- 5
= A= [ 12 :: 9] Ans. = I =2[2xsin! 2x+ ,/1_4x2]+C
' Ans.
7F'dIse°2xdr [2] 9. Form the differential ting th
. Find: | T 9. Form the differential equation representi e
[ 2
tan”x+4 - family of cures y = ¢ (4 + bx), where ‘a’ and ‘¥
Solution : are arbitrary constants. 21
: .[ sec” x dx Solution :
Let T T Vtan®x+4 Given, y = e (a +b2) i)
Let tanx =t Differentiating w.r.t. x, we get
= ‘ d
sec xdx = dt - ay = &X(b) + 2(a + bx) &
I- .[ dt . dx .
V2 +4 j—xy- = b+ 2y [From ()]
I .[ dt dy
= =202 Y= be** (i)
— 1=log |(t-2)+ Jm | +C Again, differentiating both sides w.r.t. x, we get
- dy _dy
4 not due to th ¢ in present syllabus _2-2.:1— = 2be**
www CHABSYLS not given due e change in p 5¥ * 26 dx x NO Login No OTP No advertisement
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10.

11.

i chhsw sy §7.i8 not given due to the change in present syllabus. -

d’y _dy (dy ) .
—2 22 =222
™) 2 Ir Ix Y| [From (ii)]
2
dx*> dx  dx
2y ady
a2 @ P

This is the required differential equation. Ans.

If the sum of two unit vectors is a unit vector,
prove that the magnitude of their difference is

V3. 2]

Solution :
- -
Let 2 and. p are two unit vectors.
- - - -
Given,| a |=1,|b|=1]a + b|=1
We know that,

- o > o -
la+bR+|a-bP=2(|2f+|bP)

P+ -5 = 2012+1)
> (P+|a-bp =4
: - 25
= |a—bi =3
= I;—le VE] Ans,
OR
e d A A A - A A A
Ifa=2,i+3j+k+ b=i-2j+k and
- A A A - = >
c=-3i+j+2k, find [abc]' [2]
Solution :
. - A A A
Given, a=2i+3j+k
- A - A A
b=i+2j+2k
b d A A A
a=-3i+j+2k
- >
Now, |a,5,¢]=[7.5x0)]
2 31
= 1 -2 1
-3 1 2

=2(-4-1)-3(2+3)+1(1-6)

=-10-15-5=-30 Ans.

A die marked 1, 2, 3 in red and 4, 5, 6 in green is
tossed, Let A be the event “number is even”and

13.

Download all Previous Year and Sample Papers from www.chsepdf.com

B be the event “number is marked red”. Find
whether the events A and B are independent or
not. [2]

Solution :
Given,5={1,2,3,4,5,6}
Let the two events be

A : The number is even

B : The number is red

1 3 1
I A = _———-’PB'—‘._—_
@) 2 ®) 6 2

and P(ANB) =

Rf= N|W

P(AMB) = P(A) . P(B)

Hence, A and B are not independent Ans,

. A die is thrown 6 times. If “getting an odd

number” is a “success”, what is the probability
of (i) 5 successes? (ii) atmost 5 success?** [2]
OR

The random variable X has a probability
distribution P(X) of the following form. where
‘K’ is some number

k, ifx=0
2k, ifx=1
PX=x) =
X=2 =12k, ifr=2
0, otherwise
Determine the value of ‘k’. [2]
Solution :
We know that,
IPX) =1

Pix=0) + Pir=1) + Pr=2) + Pix = othery = 1

= K+2k+3k+0=1
= 6K =1
= K= %Ans

SECTION-C

Show that the relation R on R defined as
R =[(a, b) : a < b], is reflexive, and transitive but
not symmetric. [2]

Solution :
Reflexive :
Let ae R
. a<a
So, (@a2)eR .

Hence, R is reflexive. NO Login No OTP No advertisement
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Symmetric : _ Now, f:NoS:fx)=x*+x+1
Let (a,b)e R where S = range (Given)
Then (b,a)e R f:N - Sis onto as co-domain = range.
Then, axb o Hence, f is invertible.
= b<a (which is not true) ’
Let Y= f)=>y =x+x+1
o (b,a)e R
Hence, R is not symmetric. - y _ 2.9l .,_(1)2_(1)2_'_1
Transitive : 2 \2 2
Let,a,b,c € R, such that (z,b) e Rand (b,c) e R 1)2 3
= ¥y =|x+=| +=
Then, a<h 2 4
and b<c 3 (12
= asc = Yy=3 = \x + E)
= ac)eR / 2
Hence, R is transitive. = -3 _[x+ %)
Hence, R is reflexive and transitive but not 4
Symmetric. Hence Proved. 1y -3 1 2241
OR = 3= = tg=T
Prove that the function f: N — N, defined by '
fix) = %% + x + 1 is one-one but not onto. ' —~1+ 4y -3
'Find inverse of f: N — S, where S is range of f. " x = 2
Solution : 1+.fdy—3
. , o2 N x=— VY7 (XeN)
Given, f:N—N, fix)=x"+x+1 2
Let A be the set of natural number (domain). Ans.
and B be the set of natural number (co-domain). 1 P -
For One-One : ~ 14. Solve:tan ™ 4x +tan™ 6x = 1 [2]
Let xy, x» € A such that f(x1) = f(x2) Solution : We have
= x12+x1+1=x§+x2+1 tan”! 4x + tan”! 6x = /4
= X2 —xdx)—xp =0 ( 4x + 6x an
. = tan™ |9 4. &+ 1" 4
= (g — %) [ + %2 +1]=0 1-4x.6x) 4
= x1~'x2=0 = 10x2=tan£
[x ~xp +120] 1-24x 4
10x
= =0 = 1-24x2
is one-one.
f = 10x = 1-24¢7
ForOnto: ,
Let y = 1 e N (Co domain) = 24+10x-1=0
-10+ {100 + 96
Z+xl =1 = x = yr
= Arx=0 _ -10+14
= x(x+1) =0 = = "=
x=0-1eN : -1 1
= X = —/—r =
Not possible since domain = N 212
So, fis not onto. ‘ x = 1 Ans.
. 12
www.chiengedhis one-one but not onto. H?“ce Proved ,4 NO Login No OTP No advertisement
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15. Using properties of determinants, prove that
2 +2a 2a+1 1

2a+1 a+2 1| =(z-1)° [2]
3 3 1
Solution :

g +2a 2a+1 1
LHS = | 2a+1 a+2 1
3 3 1

Applying R &+ Ry —R; and we get R3 > R3— Ry,
we get

a2 +2a 2a+1 1
1-a> -a+1 0
3-a*-22 -24+2 0
Taking (1 —4) common from R; & R3, we get

N

2 +27 2a+1 1
=@1-a?|@1-9 1 0
a-3 2 0

Expanding along Cs, we get
= (1-a)?[1(2 +2a) - (a + 3)]
= (1-a2+2a+a-3]
= (1-a(@@-1)
= (@-12@-1)
= (@-1°=RHS.
Hence Proved.

16. If log (x> + ) =2 tan™" (ZJ , show that

ay Xty

dx xy 21

Solution :

Given, log (12 + yz) =2tan! (-Z—\
/

Differentiating both sides w.r.t. x, we get

dy ‘
2x + 2y —_—
x? +y2( ) y| £

2yt 22yt

= . .
24yt eyt A Py A 2l ey

www.chsepdf.com
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dy x+y
= i x—y Ans.
OR
d
If o - y* = o, find -
Solution :
=2
Let u=randov=y
Then, u-v=¢a
du dv .
Z 20 (]
o (®
Now, #=x¥
Taking log on both sides, we get
' logu = xlog x
Differentiating both sides w.r.t. x, we get.
1 du_y dy
o x+logx'dx
4 d
=2 %:xy[%+logx.gy]
and v=y
Taking log on both sides, we get
logv=xlogy
Differentiating both sides w.r.t. x, we get
1 do_ x dy
—. 222700
vdx y dx+ °8Y
dv xdy
——=+]
= 7 yx[ydx+ ogy]
From equation (i),
y[¥ 41 dy] IEL AN
x[x+ogxdx Y ydx+ogy 0
= y:::-"‘i+x1’log::c—-—:t:y’r'1 -y logy=0

= %—[xy log x —xy"'l]= y*logy —yx¥ !
NO Login No OTP No advertisement
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= dy _jy*logy~yay”
dx | x¥logx —xy" !
Ans.

17. If y = (sin™! x)?, prove that

2
1-98Y ¥ _5 _ ¢ 2
( )dxz xdx [2]

Solution :

y = (sinlx)? (i)
Differentiating both sides w.r.t. x, we get

Given,

d_y_ 2sin! x
dx \/l—x2
= Vl—xzj—z=25in“lx ..(ii)

Again differentiating both sides w.r.t. x, we get

J—dz 26 dy 2
a2 af1-x2dx fioa
Py dy
= (1-%) — 7%y, =
Py oy ay
= (1~ xl)dzd —x o 2=0

Hence Proved.

18. Find the equation of tangent to the curve

y = +3x-2 which is parallel to the line
4x -2y + 5 = 0. Also, write the equation of
normal to the curve at the point of contact. [2]

Solution :
Given, = 4J3x-2

Differentiating both sides w.r.t.x, we get

dy 2 _.

. = = 1

dx 2y3x 2
and equation of line, 4x ~2y + 5=0
-4

..(d)

— Coefficient of x _

= =—=2=
Slope =~ oefficient of y -2 "2
Apply condition of pa;aﬂel line,
3.,
2f3x-2
= 3 =4J3x-2
= 9 =16(3x-2)
= 9-= 48x-32
www.clSepdf.com 41 = 48 x

Download all Previous Year and Sample Papers from www.cbsepdf.com

19.

30

_a
= 48

Putting the value of x in (i), we get

41 3
y= 3(48) =1

‘P t of tat(413)
oint of contac 28’4

Slope of curve =2
So, equation of Tangent is

-3

- (4y—3)=2(48x—41)
4 48
4y—3 48x—41
= 4 28
4y—-3  48x-41
i 4 24
- dy-3 = 48x —41
6
= 24y-18 = 48x-41
= 48x-24y~23 = 0 Ans.,
And equation of normal is
(-3)-2 (%)
Y721 51* 7=
4 2 48
= 4y-3 = —1(48x—4l
2 48
= 9%((4y-3) = —48x+41
= 384y —288 = —48x+41
= 48x+384y-329 = 0 Ans.
Find J- 3x+5 [2]
M2 e3x-18
Solution :
Let I - J- 3x+5 .
¢ T 2 e3x-18
(Bx+5) = A@2x+3)+B
Comparing coefficients of x,
3.=2A
3 _a
2

Comparing contant terms,

5=3A+B NO Login No OTP No advertisement
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9 Solution :
5= E“'B 0 a
1 To prove : I f(x)dx=J fla—x)dx
B= 1% 0 0
= 2
Proof ; letx = a-t
I = _J‘ 2x+3 “‘J
LT 2+3x 18 dx = ~dt
2243 Also, x=0=t=a
Let Ij = j 2
+3x— 18 and x=a=t=0
Put x*+3x-18 = ¢ a 0
x)dx=—| fla—t)dt
(Qx +3)dx = dt gf( ) !f( )
Il = §_ ﬂ a a
27 - [ fax=[ fla-pat
= I1=—-10g[t|+C1 ° ’ a a
2 [I f(x)dx=—_[ f(x)dx]
= Ij= Elog[x2+3x—18|+C1 b b
ad a
Now, I H*—*— = I0 f(")d“.[o fla—x)dx
dx [ [ feax=] f(t)dt]
= b= _I 3 (37 (3)
2 -1£] -1 :
%2+ x2+(2) (2) 8 Hence Proved
T .
dx
: dx Let 1= [=" i)
- ,IZ = E [x+§)2 —-(2)2 0 +cos™ x
2 2 : Tn x s1n(1|: x)
3 9 0 1+cos? (n—x)
x+———‘ .
= L= %x —5logl—2—2+C, [Applying above property]
Tty El E(m - x) sindx "
! I= "' (1)
, A 0 1+cos® x
= L= —log o +G, o sin(m — ) =sin@
18 2x+12
: cos(n — 0) = cosO
x-3 . . ..
=> = —10g +C2 Adding equation (i) and (ii), we get
I=li+h =g —dx
1+cos X
I= —loglx +3x - 18|+—10g e Z +C Put cosx =t
Ans sinxdx = dt
a a when x=0,1t=1
20. Prove that jf(x)dx =J f(a—x)dx, hence evaluate
0 and x=mi=-1
T xsinx L odt
.[ [2] = = —-T 5
www.chsepdf.com 01"'005 x 31 @ trolfin No OTP No advertisement
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= 20 = _7:[tan‘1(t)];1
= 2A = g [tan”l(—l)-tan‘l(l)]
= 21 = —q[-tan™ (1) - tan"1(1)]
[ tan™! (- x)=tan™? x]
= 2 = ~n[-2tan"'(1)]
= 2= -n wg})
= 2] = ﬁ
4
= 1= Ll Ans,
4

21. Solve the differential equation xdy - ydx
= fx2+y2 dx, given that y =0 whenx =1, [2]

Solution : :
Given, xdy-ydx = Jx?+y2dx

= xdy = (Jx* +y* +y)dx
- dy _ JE+yt 4y
dx x

Put y=ox
dy dv
L —p+x—
x|
So, v+x B0 _ NP +0%2" +ox
dx x ’
= v+x %=\’1+Uz +v
= x.dﬁf=\/1+v2
x
Integrating both sides, we get
do pdx
- [
1+o
log |o+ {1+0* | = logx+loge
log [v+ \/1+02 | = log (xc)

1+ %2

i}

www.chsepdf.cémt Xc
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2
y / ¥y _
;+ 1+‘;E' —xjc

[2 4.2
yHyx Yyt xc
¥+ \f.x2+yz=x2c

Now, Giveny =0 whenx =1

- From equation (i),
. 0+1=c¢
c=1

Substitute the value of c in (i), we get
Y+ a1y =22

OR

Solve the differential equation (1 + xz)%
+ 2xy — 4x% = 0, subject to the initial condition
y(0) = 0. 2]
Solution :

Given, (1+x%) %.,.zxy_z}xz =0

= .d_y.}.ﬂ_ 412 =0
dx  1+x* 1427
2
- ﬂ+ 2xy2 _ &
dx 1+x 1+x?
2xy 4x*
Here, P = dQ=
1+ x2 Q 1+x2

2x
2 e

IF =
LF. = gosll+x2|
LF. = 1+12 [ elog =x]

Solution of given differential equation is
y(LE) = [(IFxQ) dx

= yl+d) = _[(1+x2)(1ix;]dx

3
= y(A+1) = %+C i)

Now, Puting x =0, y = 0 in (i), we get
0=0+C

C=0
NO Login No OTP No advertisement
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Substitute the value of C in (i), we get

3
y1+2) = 2
3
4x3
= T 2\ Ans,
y 3(1+x2)
. If ?+}+Ifé, 2,1:+5}, 3,1:+2}— 3k and

i- 69 —k respectively are the position vectors
of points A, B, C and D, then find the angle
between the straight lines AB and CD. Find
whether XB and C_])) are collinear or not.  [2]

Solution :
A(?+?+ﬁ),s(zi +5j),c(3?+2?-3£)and

D (é,k]

-2 A A
Now, AB = i+4j-k

- AL A A
CD = -2i-8j+2k
- -
Let 6 be the angle between AB & CD
- =
AB.CD
So, cos 9 = F‘—H
AB|ICD
A A A A A A
(i+4j—k).(—2i—8j+2k)
cos b =
J1+16+1 J4+64+4
o -2-32-2
COS = -\/ﬁ-\/ﬁ
cos 6 = _—36
N2.6V2
cos® = -1

cos® =cosT
6=mn Ans.

. Find the value of A so that the line
— — - - — 6—
1 x=7y 14=z 3and7 '7x=y .5= z

3 A 2 31 1 5
are at right angles. Also, find whether the lines
are intersecting or not. -[21
Solution :

Equation of 1st line,
l-x 7y-14 2z-3
3 A 2
x-1 y-2 z-3
-3 A7 2 33

Download all Previous Year and Sample Papers from www.cbsepdf.com

DR’s of 1st line <— 3, A/7, 2>
and equation of 2nd line,
7-7x _y-5_6-2
3 1 5

x-1 y-5 6-2
-3/7 1 -5

=

DR’s of 2nd line <:€;&,1,—5>

Since, given lines are at right angles,

-33) A
=3 — |+ =)+ 2(-5)=0
()52
9k A
2202 10=0
= 7 7
= 10A-70=0
= 100 =70
= A=7
Now, equation of 1st line,
-1 y-2 z-3
-3 1 2
and equation of 2nd line,
x-1 y-5_2z-6
-3 1 -5
- A A A - AA A
“Here, 4y = i +2j+3k, b =-3i+j+2k
- [ I n - AL A A
ay = i+5j+6k, b= _3i4j=5k
N =
(a3 —m).| ]y xb2
S.D = 5 5
‘ b x b2) l

- - A A A
Ay —a; | = 0i+3j+3k

k
2
-5

e e >

and (E;ng = |-

W W o~

A

i(-5-2)-j(15+6) +k(~3+3)

A A
~7i-11j

I

3?+3§-(—7:’2-11?)

S.D.

J49+121

-21-33

S.D. —_—
V1760 Ljogin No OTP No advertisement
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SD '.ﬁ’—i;ﬁo
T 170 Y170

Hence, The given two lines do not intersect each

other.

SECTION-D
111

Ans,

24, A =|1 0 2( find A1, Hence, solve the

311

system of equations x+y+z= 6,x+2z=7,

x+y+z=12
Solution :
. Given,

111
A 10 2
311

|A|

|A|

|A|

- A7 exits,
Now, cofactors of A are,
an1=2, an=0,

-2+5+1
40

Il

a31=2

‘ai2=5 an=-2, ap=-1

az3=1, an=2, az=-1

-2 5 1
ade: 0o -2 2
-1 -1
adjA = -1
-1

So, A1

A=

1 2

The given equations are :
X+y+z =6,

x+2z

and 3x+y+z

Here, A =

W o
= O =

www.cbsepdf.com

[6]

1(0-2)-1(1-6) + 1(1-0)

..(i) Ans,
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X =

Find the inv

1
4

=

i
]

AlB

-2 0 2][s
5 -2 -1
1 2 -1

[Using (i)]
12

(12 +0+24
30-14+12
| 6+14-12

12
4
8

erse of the following matrix using

elementary operations.

A

Solution :

Given,

1
-1

0 -2 1]

Applying Ry
1 2
0 5
0 -2

Now,
1 0
0 5

Applying Rz
1 0

0 -2 1

1 2 -2
-1 3 0
0 -2 1

=

1 2 -2
-1 3 0
0 -2 1
A=1A
2 -2]1 [1 00
3 0|=(0 1 0]A
001
— Rz + Ry, we get
-2] [1 0 0]
-2|=[1 1 0
1} [0 0 1]

A

Applying R; - R; + R3, we get

-1] [1 0 1]
-2(=[1 10
00 1

A

—-)% Ry, we get

1
0(A

1
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Applying Rz — Ra + 2Ry, we get
1 0 -1 11 ;’ !
o 1 -2|=|5 5 %Ya
5 2 2
0 -2 1 - =1
5 5
Applying Ry - R + 2R3, we get
1 0 -1 101
0 ak)1 2
-l 12 2 1
00 5 5 5

10 -1 |10 1
01 0f=|11 2]A
00 1] {2 2 5
Applying R; = R; + R, we get
10 0 {3 2686
01 0]=[1 1 2]A
0 0 1f [2 2 5
3 26
Hence, Al=111 2 Ans.
225

. A tank with rectangular base and rectangular
sides, open at the top is to be constructed so that
its depth is 2 m and volume is 8 m>, If building
of tank costs ¥ 70 per square metre for the base
and ¥ 45 per square metre for the sides, what is
the cost of least expresive tank? [6]

Solution :
Let the length and breadth of the tank be x and ¥
metres, respectively.

Given, Volume = 8 m®
[*s depth of tank =2 m]
= 2xy = 8
. yo 3.1
2x x

Let C be the cost of tank. Then
C=70xy+45(2x2x +2x2y)
C=70xy+180x+180y
C=70xx —i— + 180 x + 180 x %

C = 280+ 180x + 720 @
X

26.

Download all Previous Year and Sample Papers from www.cbsepdf.com

Now, differentiating both sides w.r.t. x, we get

€ 10070
dx X
dC
For maxima and minima, o 0
720
180~ _ g
x
720
= 180 = =
IA
= =4
= x=42
= x =2
Again, Differentiating both sides w.r.t. x, we get
#C 1440
dxz - x3
2
e M0 5050
dllx=2 8

*. when x = 2, cost of tank is minimum
Substituting the value of x in equation (i), we get
‘ 720

C=1280+180x2+ >
= C = 280+ 360 + 360
= C = 1000
Hence, the cost of least expensive tank is X 1000.

Ans.
Using integration, find the area of a triangle
ABC, whose vertices are A(2, 5), B4, 7) and
C(s, 2). [6]
Solution :
Given, A (2,5), B-{4,7) and C (6,2) be the vertices
of a triangle.

The equation of side AB '
-5
y-5= 752
= y-5=x-2
=

y=x+3

4
v
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;:The equation of side BC,

4 8
-7 = §~Z(x_4) B 1= _(';yof the parabola dx = ;[yof the circle dx
4 8
» y7=2 - g G
I; I
= 2y-14 =-5x+20 ‘
= 2y_=—5x+'34
= y= ‘?1(5::-34)
The equation of sides AC,

-5= 2—(x-2)

= y—5=_—3 (x—2)
4

= 4y-20=-3x+6

= 4y=-3x+26

y = — i- (3% — 26)
.. Area of AABC

4 6 6
= [yapdx+ [ ypcdx~ [ yacdx
2 4 2

4 6 6
= J(x+3)dxe [~ 2(5x - 38) de— [ -5 (3x - 26) dx

2 2 4.5

2 T afs2 LTl T ho= 3t
[Zea] e ] ] s

2 7] 2] 2 y 2 2 L= J@)=%

16 4 1[( 180 8 :
-[(52)- (392 (Z-4) and Ip = |47~ (x4’ dx

4

8
x-4 [3 7 16 . 4 x—4)]
X2 a2 (x-a)? + 22 X2

[2 4° —(x )+251n ( 7)),

CRS NI

= [(8+12)-(2+6)] —%[(90 —1204) -(40-136)] I l[(é(o) +16sin™! (1)) - (0)]
+[(54-156)~(6-52)]

Il

2]\2

1 T
1 1 ) L = 5 X 165 =4r
= 12+=(18)-—(56) =12+9-14 =7 5q. units. Ans,
2 4 . I=1h+1;
OR

Find the area of a region lying above x-axis and 32 +an
included between the circle x> + y* = 8x and =13
inside of the parabola yz = 4x. 4 ) Ans
Solution ; = -5(8 +3m) sq. units. .

Given, equation of circle is x* + y* = 8% can be

27. Find the vector and Cartesian equation
expressed as

. of the plane passing through the points
x4 +y=16 () 2,2 1) 3, 4 2) and 7, 0, 6fh Also find the
Centre is (4,0) and radius is 4 vector equation of a plane passing through
and equation of parabola is y* = 4x (i) (4,3, 1) and parallel to the plane obtained above.
Let Required Area =1
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Solution :
LetA(2,2,-1),B(3,4,2)and C (7,0, 6)
The equation of plane passing through A(2, 2, ~ 1),

ax-2)+b(y—-2)+c(z+1) =0 (i)
Since (3, 4, 2) and (7,0,6) lies on plane
y a+2b+3c=0 v (i)
and 52-2b+7c¢ =0 ..{iid)
Solving equation (if) and (iii), we get
a_ = b - c —k (say)
(14+6) (7-15) (-2-10)
2 _zb__c _
20 -8 -12
a=20k, b=8 and c=-12k.

Putting the values of 4, b and c in (i), we get
20k(x~2) +8k(y-2)a—-12k(z+1) = 0 .

= 4k[bx—-10+2y-4-32-3] =0

= S5x+2y-3z-17 =0

This is the required equation of the plane. Ans.

Now, the second plane passes through the points
4,3,1).

Since, this plane is parallel to the above plane,
. D.R/s of the second planebe < 5,2,-3 >
So, equation of second plane, '
5x-4)+2(y-3)-3(z-1)=10
5x=-20+2y-6-3z+3 =0
Bx+2y-3z -23 = 0 Ans.

U

OR
Find the vector equation of the plane that conta-
— A A A A Ia)
ins the lines 7 =(# + j)+A (i +2j+ k)
and the point (- 1, 3, ~ 4). Also, find the length

of the perpendicular drawn from the point
(2, 1, 4) to the plane, thus obtained.

Solution :
Given, equation of the given line

e d A A A A A
r=(i+j)+a(i +2j+k)

The plane passes through the point (- 1, 3, - 4).

Then the equation of the plane,
ax+1)+b(y-3)+c(z+4) = 0 (i)
Since (1, 1) lies on the plane,
20-2b+4c = 0 -(if),

Download all Previous Year and Sample Papers from www.cbsepdf.com

Also, (1, 2, -1) lies on the plane

2a-b+3c=0 (i)
Solving equations (ii) and (iii), we get
a -b c
= - =k
Co+9) (6-8) [2+q) &Y
ir_' ;b ~f_
-2 -2 2

a=-2k, b=2k and c =2k

_Putting the values of 4, b, and c in (i), we get

-2k(x+1)+2k(y-3)+2k(z+4) =0

= —x+D)+y-3)+=z+4 =0
= -x-14+y-3+z+4=10
= -x+y+z=10

. Vector equation of plane is,
- - o o
r.(—i+j+k) =0Ans
- =
a.n-d
—
|7

Perpendicular distance =
Perpendicular distance
- - - - = -
- ‘[21‘ +j+4k).[— i+ +kJ—O\

| Jl+1+1 |

l—2+1+4
- V3
3

—= =4+/3 units. Ans,
B V3

. A manufacturer has three machine operators

A, B and C, The first operator A produces
1% of defective items, whereas the other
two operators B and C produces 5% and 7%
defective items respectively. A is on the job for
50% of the time, B on the job 30% of the time
and C on the job for 20% of the time. All the
items are put into one stockpile and then one
item is chosen at random from his and is found
to be defective. What is the prebability that it
was produces by A? (6]

Solution :
Let Hj be the event items produced by A

H3 be the event items produced by B
Hj be the event items produced by C
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30 20 . x=0,y>0
P = —,P(H,)=-—and P(H
(1) = 100~ PH2)= 155 (H)=100 Maximise Z = 15x + 10y
Let Ebe the event items found to be defective. Changing the above inequalities into equations,
E 1 E 5 E 7 2x+y=40 2x + 3y =80
Pla; )~ 100" P, ) " 100 ™ Pla, )~ 100 ‘ ‘

1 2 3 x 0 20 x 0 40
Using Bayes’ theorem, y 40 0 y | 80/3 0
P[i] - P(H,)P(E/H;) Now, ploting these points on the graph.

EJ  P@L)P(E/H,)+P(H,)P(E/H,) i

+P(H;)P(E/H;) 0
50 1 a2
X —— SRR
_ 100 100
=% 1 3 5 20 7 [N
100 100 7100 “100 <100 7100 Fj
0 50_5 S
= 50+150+140 ~ 340 34 AN O30
29, A manufacturer has employed 5 skilled men [[20° NG He20)
and 10 semi-skilled men and makes two N\
models A and B of an article. The making two F310F
one item of model A requires 2 hours work by a \ NA(Z050) (40,20
skilled man and 2 hours work by a semi-skilled : 8 i s
! 0 AR OET T0 70

man. One item of model B requires 1 hour by a : K ' &t
skilled man and 3 hours by a semi-skilled man. . o
No man is expected to work more than 8 hours
per day. The manufacturer’s profit on an item
of model A is ¥15 and on an item of model B is ﬂ;‘

¥ 10. How many of items of each model should o ] ] ]
be made per day in order to maximize daily The shaded region is the required feasible region.

AN
T T
T 11

" profit? Formulate the above LPP and solve it | Vertices Maximum Z =15x + 10y
Solution.: . A (20, 0) 15 x 20 + 10 x 0 = 300
Let, x be the number of items of model A and y 0% 20 = 350
be the number of items of model B B (10, 20) 15x10 +10x20=3
Let Z be the required profit. C(0,80/3) | 15x0+10x80/3=266.6
Subject to constraints : . Thus, the maximum profit is obtained when the
2x + y<8x5 manufacture produces 10 itemns of model A and
o 2+ y <40 20 items of model B and the maximum profit
o 250, - Ans,
2x +3y<8x10
= 2% + 3y < 80 oo
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Math 2019 (Delhi) SET 11
Time allowed : 3 hours Maximum marks : 100
Note : Except for the following questions, all the | Solution : - -
remaining questions have been asked in previ- ) 2 01
ous sets. Given, A={2 1 3
1 1 0
SECTION-A s o0 112 o 1
2. Ifftx) =x+7and glx) =x-7, xeR, then find Now A2=|p 1 3ll2 1 3
d ' .
E(fog)(x). [1] _1 -1 0] 1 -1 0
Solution : " [4+0+1 0+0-1 2+0+0
, ' AZ=|4+2+3 0+1-3 2+3+0
Given, fo) = xx7 2-2+40 0-1-0 1-3+0
and y(x) = x-7 - 5 1 2
Given,  (fog) () = f(g (x) A= |9 —2 3
= f(x - 7) 0 -1 =2
={x-7)+7
-y 2 01 [0 o 5

Now, Differentiating w.r.t, x, we get
d{ fog)
i - LAy VA W |
o O
3. Find the value of x -y, if
13
2 . y 0 _ 5 6 .
¢ x| |1 2 |1 8
Solution :

Given, 2| % 3],[¥ O[5 6
0 x|7[1 2| 7|1 8

2 6+y 0] [5 6]
0 2x| |1 2] [1 8

[2+y 6 | [5 6]

1 2x+2] [1 8

By Definition of equality, we have
2+y =5 2+2 =8
y=3 2% = 6
x=3
x-y =3-3
= x-y =0
SECTION-B
2 01
6. IfA=|p 71 3/, thenfind (AZ-5A),
1 -1 0

www.chsepdf.com

[1}

(1}

39

and 5A= 5|2 -1 3|=|10 5 15
1 -1 0 5 -5 0
2 -1 2) 110 0 5

A2-5A= g -2 hi- 10 5 15
0 -1 -2 5 -5 0
-5 -1- -3
AZ-5A=[-1 -7 —10 Ans.
-5 4 -2
2 2
12. Find: | fan'¥sec 4. 1]
1-tan”x
Solution :
2 2
Let I=Itan X sec xdx
1-tan® x
2 2
tan® x sec” x
= I= J zdx
lu(tanax)
Put tandx = ¢ -
3 tan? x sec? x dx = dt
tanzx.seczdx=%
1 4t
= I= =
371-4
1 1 1+¢
= —X 1 —+C
= I= 3%50 %1y
= I= %logl—1+m31+C Ans,
N ngglfﬁlRIo P No advertisement
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13.

18.

SECTION-C

Solve for x : tan™! (2x) + tan™? (3", =% .
Solution :

21

Given, tan2x +‘ta.n'1 3x = %
tan 2x+3x | -n
1-(2x)(3x)| 4

{ tan x4 tanly = tan® (1_1]]

= ta.l'l_l( 5% ):tanE
1-6x2 4
5x 4
. = tan—
= [1—6::2) 4
- sz _1
1-6x
= 5x = 1-6x%
= 6x2+5x-1=0
= 6x>+6x—x—1=0
= 6x-1)(x+1)=0
1
= — x:—l
s 3 X 6 or
x:l Ans.
6

Using properties of determinants, prove the
following :

at+b+c —-C -b
—C a+b+c -
-b -a at+b+c
=2(a+b)(b+c)c+a)ld]
Solution :
Taking L. H.S.
a+b+c - -b
= —C a+b+c —-a
—b —a a+b+c
Applying Ry = Ra + Ry and R3 = Rz + Ry, we get
a+b+c —C —b
= | a+b a+b  —(a+b)
a+c —(a+c) a+c

Taking (2 + b) common from R; and (2 + ¢)
common from R3, we get

a+b+c —c b
=@+b)a+o)| 1 1 -1
1 -1 1

www.cbsepdf.com
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19.

40

Now, Applying C; —» Cy + Cp, we get

(a+b) — -b
=(@+bfa+cy | 2 1 -
0 -1 1

Applying C; —» C2+ C3, we get
(a+b) —(b+c) —b

=@+bh@@+c)| 2 0o -1
0 0 1
Now, Expanding along R3, we get
=(@+b)(g+c)[1{0+2 (] +)}]
=2(a+b) @+ [2.(b+ )]
=2a+b)(b+c)(c +a)=RHS.
Hence Proved.

If x = cos £ + log tan [E),y:sint,thenﬁndthe
2

2. 2

d°y d°y T

values of —=and —Z-att=-. [4]
it dx’ 4

Solution :

Given,

x = cost+log tan(%)

Differentiating w.r.t. f, we get -

. 1 1 ot
— = —sin{4+ —F>—.—5ec” —
dt tan[ij 2 2
2
cos(i) ’
= —x=—~sint+' Zt . 1 ;
Z.Sm(—) cos? (~)
2 2
—=—sint+ L
T a(g)es(3)
2sin| — |cos| —
2 2
LS
ar sin ¢
[‘.’A=25inécosAé]
2 2
dr _—sin®t+1
= dt ~ sint
- dx __cos’t i)
dt sin t
and y = sin ¢ (Given)
Differentiating w.r.t., we get
dy ’
~£-=cost
dt
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a'y dy dt
Now,
M *IlF TR
iy sint
—~=c0stX
= % cos’t
dy
“L=tant
= dx
Again, Differentiating both sides w.r.t., x, we get
2
Zx_g =sec’t Z;
dzy 2 sin ¢ s .
= ~—2-=sec” - [using (i)]
dx? cos? ¢ &
= dy =sec’ n/4. Sm;tm
dx? g=T cos” /4
4
1
= 2 2
- (‘E) : 2
1
(&)
1
2x—=
7z 4
= =—= 2\/5 Ans.
1 V2
2
SECTION-D

Show that the altitude of the riéht circular cone
of maximum volume that can be inscribed

in a sphere of a radius 7 is 47 | Also find the

maximum volume of cone, 3 [6]
Solution :
Let R be the radius of cone. Let OA = OB =r
(radius of sphere)
AC=r+x D)
(height of cone)
Let V be the volume of cone.
A
,
(o]
r
X
B \ R c /
Toprove: AC = i
3 41

Download all Previous Year and Sample Papers from www.cbsepdf.com

Now, V = %(BC)Z (AC) (i)
(from the figure)
V= g(BC)2 (r+x)
Now in AOBC,
(OB)* = (OC)* + (BC)?
P=x*+R?
Poe (BC)? -..(1)

'g(rz -2 (r+x)

V= z (r+x2(r—-x)

I I

W

Differentiating both sides w. r. t. x, we get

% 3 [(r+x)2(—1)+(r x). 2(r + x)]
= O _T (rix)[-r—x+2r-21]
de 3
> N_T(rix)(r-30)
dx 3
For maximum or minimum volume,
CAJ
dx
= Lrix)(r-3n=
3 r
= x=rorx=z

x = is not possible.
Now Again differentiating w. r. t. x1, we get

@V ox
2 3[(r+x)(—3)+(r 3x)(D)]
2
Y _‘;V=£[—3r 3x +r-3x]
x?
2
= ZY n( 2r - 6x)
x
d*v T ( ﬁr)
= 5 F=— —y——
dx” |[x== -3 3
3
= —43757(0

L r
So, Volume of cone is maximum when x = 3"

r N
Now, Putx = 3 in (i),
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AC =r+x
7
=7+ —
3
AC = ¥
3
The altitude of cone is %r_ when its volume is
maximum. Hence Proved.
From equation (iii),
2 ©2
C)2=r- (L) =r2-L
(BC) 3 9
By = 8
9 2
8 4
Maximum volume of cone = L o (_r)
3L 9 3
[Using (ii]
327 Ans
T .81 )
2 -3 5
25. IfA=|3 2 —4|,then find A\, Hence solve
1 1 2

the following system of equations : 2x~3y + 5z =11,
3x+2y—4z=-5x+y-2z=-3. [6]

Solution :
2 3 5
Given, A=1[3 2 4
1 1 =2
|A] = 2(-4+4)+3(-6+4)+53-2)

|A| =3(-2) +5(1)

|A]l=-1#0
A~ exists.
Cofactors of A,
a1=0, an=-1, an=2,
aip=2, ap=-9, 63=23,
a13=1, a;_3=—5, a33=13,
o0 2 1T
adjA=|"1 -9 -5
[ 2 23 13
0 -1 2
adjA=[2 9 23
1 5 13
A—1=L‘adj‘A
[A|

www.chsepdf.com
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42

. 0 -1 2
A‘“1=—12 -9 23
1 -5 13

0 1
-2 9
-1 5

-2
-23
-13

Als= (i) Ans.
Now, given equations are
2x-3y+5z=11
3x+2y—-4z=-5
x+y-2z=--3
2 -3 5 1x 11
A=1|3 2 -4|,X=|y|B=|-5
1 1 -2 z —3

Here,

AX = B
X=A1B

- - -

x 01
-2 9
z -1 5

-2 11
-23[-5
-13)(-3

[From (i)]

0-5+6
y|=|-2-45+69
z| [-11-25+39

x 1

z 3

L L

Hence, x=1, y=2 and z2=3 Ans.

OR
Obtain the inverse of the following matrix

" using elementary operations :

-1 1 2
A= 1 2 3
311
Solution :

-11 2
Given, A=| 1 2 3
311

A=1A
-11 2 100
12 3|l=|01 0|A
311 00 1
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Applying Ry > Ro, we get Applying Rg — R3+ 5Ry, we get
1 2 3] Jo 1 0] 10_—1'_3—2%0
-1 1 2|=|1 0 0|A 3
| | 01 2| 2 Loga
3 11f |00 1] 5151 3 3
Applying R; — Ry + Ry, we get 00 1 5 -4 1
4 . ] | 3] [ 373 7
1 23 010
Applying R; - R1—R3, t
0 3 5|=/110|A PPYTE 1:’_1R3wege
R 012 |2 2o
Applying R3 = Rz — 3Ry, we get 3l=l3 3 A
1 2 3]fc 1 0 00 % g %4 1
0 3 5 |=(1 1 O0}A o -
0 -5 8] [0 -3 1 Applying R; — Ra —~5R3, we get
1 10 0] [ 1 -1 O
Applying R — = Ro, we get 01 0|_|-8 7 -5,
1 2 3]0 10 0o L | & =4
o 1 2|=[1 Lola el
: 31 [3 3 Now, Applying R3 — 3Ra, we get
0 -5 -8 0 -3 1 -
1 0 0f 1 -1 0
Applying R; - R; - 2R,, we get {0 1 0|=|-8 7 -5|A
- - 1 -4
1o T |5 30 0 5 k
1 -1 1]
0. 1 N il 0 A
' 3 3 3 Hence, Al=|"8 7 -3 Ans,
0 -5 -8] | 0 -31 5 -4 3
(13
Math 2019 (Delhi) SET 111
Time allowed : 3 hours ) ‘ M;axi;num marks : 100
Note : Except for the following questions, all 3A-B=C
the remaining questions have been asked in = A= L1@+0)
previous sets. 3
L 1{{4 31 [5 0
S
5 0 4 3|
. -B = = | 119 3
1 If3A-B [1 l]andB. [z 5],thenﬁnd N A=§[3 6]
the matrix A. m T3 1]
Solution : A= [1 2] Ans.
Given, B = 4 3 2. Write thg order apd the degree of the following
: 25 differential equation :
50 2,V 4
LetC = [1 1] f(‘-i—g-(] +x|ﬂ| =0 [1]
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Solution :

Given,

2 4
P (E_yJZ +x [d—y) =0
dx? dx

-~ Order of the given differential euqgation is 2 and

degree is 2. Ans.
SECTION-B
5. Find: Jsinx.log cos x dx. [2]
Solution :
Let I= Isinxlogcosx dx
Putcosx =t
sinxdx = —dt
I= Ilog t.Idt
I I
= I= {log.t—_[l.tdt}
4
[Using By Parts]
= I=—tlogt+t+c
= I=—cosx(logcosx—1)+C

Ans.

6. Evaluate: fﬂ (1-x%)sin x cos®x dx. [2]

Solution :
Let I= fﬂ(l—xz)sinxcoszxdx
Let f() = (I—xz)sinxcoszx
Then f(~x) = —(1-2%) sinx cos® x
.+ cos (—0)=cos®
sin (- 8) =—sin®
f@x) =-f(x)
So, f (x) is odd.
o | flax =0
when f{x) is odd
. I=0 Ans.
OR
.12 1x
Evaluate : J—Ide'
Solution :
2
Let I= I_lLi—'dx
0 —x 2x
www.chsepdf.com I= J‘_lex * 0; 4z
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I= J'fl—ldx+J'021dx

=

= I= —[x]°_1+1[x1%

= I=-[0+1]+[2-0]

= I=-~1+2

= I=1 Ans.

Find a matrix A such that 2A - 3B + 5C = 0, where
-2 2 0 2 0 -2

B‘[s 1 4]mdc=[7 1 6}

Solution :

. =220 2 0 2

Given, B= 311 andC= 71 6

and 2A-3B +5C =0

2]

= 2A =-5C+3B
= A= %[3’13—5(:]
1(4[-2 2 0
= A= 31 4
2 0 =2
*5[7 1 6D
Aol -6 6 0
= "2l 9 3 12
10 0 -10
135 5 30
1[-16 6 10
= A= E{—ze -2 —18}
-8 3 5
= Ans,
= A [-13 -1 —9] '
SECTION-C
. Using propeties of determinants, prove the follow-
ing:
a b c

a—-b b-c c—al=a®+b® +c® —3abc.

b+c c+a a+b [4]

Solution :
a b c
LHS. = |a+b b-c c-a .
INQ-Logir-igo QiR o advertisement
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Applying R; - R; + Rz, we get
a+b+c a+b+c a+b+c

— | a-b b—c c—a
b+c c+a a+b
Taking (a2 + & + c) from Ry, we get
1 1 1

= (@a+b+c)la-b b-c c—a|
b+c c+a a+b

Applying C; - Cz—C; and C3 - C3—Cy, we get
1 0 0
=(a+b+c)la-b 2b-c—a c-2a+b

b+c a-b a—c

Now, Expanding along Ry, we gét

= (a+b+0)[(1){2b-c~-a) (a~c)-(a-b)
{c-22+b)}]
= (@ +b+c) [(2ba—2bc —ac + - P+ ac)
—(ac-2a% + ab ~ be + 2ab - bA)]
= (@+b +c) [2ba - 2bc + *— ?— ac + 247
—ab+bc—2ab + F]

= @+b+e) [+ P+ F—ab-bc—ca]

= £+ +~3abc=RHS.

Hence Proved.
. cosx
20. Find: [ (1 + sinx)(2+sinz) l
Solution :
I CosXx
Let I'= )0 sina)@ + sinx)
Put sinx = ¢
cos xdx =dt |
dt
Y
A+8)2+8)
1 _ A + B
(A+8)(2+t) 14t 2+t
= AQ+H+B(1+0)
Comparing coefficient of ¢
= A+B
A = -B (i)
Comparing constant terms
1=2A+B
1=-2B+B
-1 =8B
WWW.cbsg_)df.com A =1 45
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1 1 1
(1+8)(2+8)  (1+1) (2+1)
Now, —|—
1+t 2+t
= I=log [1+t] -log |2+¢| +¢
N = log |22 1+t ¢
[ logm—logrL:log(%J]
I= log T+sinx +C Ans,
2+¢
21. Solve the differential equation :
dy__2x y=2+2. [4]
dx 142
Solution :
dy 2x
~_ 2
Given, o 1s xzy %+
Here, P = 2x2 andQ=x2+2
1+x
2x
dx
LE. jP":’ e 1+.r2
1
LE. =
1+x%

». The solution of given differential equation is
y@F) = [(LF.x Q) dx

- y( 1 J"Ix +2
1+ x2

= ¥ ' . (1+ de
1+x2 x?

= Yy—— =x+tanx+C
1+x

or y=1+x) (x+tan+x+C) Ans,

OR
Solve the differential equations:

(x+1)%’=ze‘1 -1; y(0)=0.

[4]

Solution :
Given,
(x+1) @ =2Y-1
dx
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i 277 -1 2+l
e¥dy ¢ dx
Put2-¢¥=¢
- =dt
ey =—dt
dt _ dx
BERRE TS
= —logt=log |x+1} +1logC
= -log 1= log [C(x +1)]
= %.:C(x+1).
=Cx+1) (i)
2—e
Put x=0and y =0 in (i), we get
1
= E=C
1 1
==—(x+1
— 2(x ) Ans.
SECTION-D

26. Prove that the curves y* = 4r and x” = 4y divide the
by of the squre bounded by x=0,x =4,y =4 and

y = 0 into three equal parts. [6]
Solution : _
Given, V=dx ()
=4y (i)

x=0,x=y,y='0andy=4

F 3

x2=4y
y2=4x

=
o

RO

v

F 3

v

2
For point of interaction put i = xz in (iii)
P

x
— =4 46

www.cBBepdf.com 16

=
=
=
=
Area of part A,

I= J;xofthecurveldy

1y?
I: Oz'dy
et
= 53k
N
I= 2[4]

1= 20 o units
= 3 Sq,
Area of Part B,
4
I= J‘Uyofﬂlel‘“curvedx

- J:y of the 29 curve dx
I= J':Z\/;dx-—;[:%dx

_ox 2[@2P 1T
I—2X3[x ]0 12[x ]0

_A1432] 10,8
(= 412 110)

H éXSHlXM
3 12

Area of part C,

4
I= onoftheZ“dcurvedx
2

I= J‘:%dx

1 4 9
I=Zjox dx

1131
I= 12[x ]0
= —1-)(64

12
1= %sq.units.

». The curves y* = 4x and x* = 4y divides the area of
the square into three equﬁ](yl?cglsﬁ No g‘?ﬁlﬁﬁ)grdeg%gément
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OR
T 1= [9-4]-[3-2]-2116-9]
Using integration, find the area of the triangle 2 1
whose vertices are (2, 3), (3, 5) and (4, 4). +8[4-3]-=[16-4]+2[4-2]
Solution : 4
Given, the vertices of AABC, A(2 3), B (3, 5) and I=5“1T‘Z+8_2+4
C(4,4). 4
'y 7
54 B(3, 5) I= 4—§+8—3+4
7
41 C(4, 4) I=15-3
{ 19 . :
! I= > Sq. units Ans.
I+ I
A2, 3): ; 29. Two cards are drawn simultaneously (or succes-
. : ' sively without replacement) from a well shuffled
] I { pack of 52 cards. Find the mean and variance of
E ! the number of kings. [4]
T : ! Solution :
P . | . i . - Let S = Number of kings.
0 1 2 3 4 5 and F = number of non kings
v ~ P(S) = = and P(F) = o
Equation of ljneAB - and P(F
(y-3) = ( x-2) Let x; be the event that king is drawn.
y-3)=2 (I —2) i Px; xPx; | x| Pryx?
y=2x-4+3 48 47 . 256 | o, - 0
= . 0 —X—Xl=—— 0 0
y=2-1 52751 2652
Equation of line BC 4 48 384 | 384 384
1 | —=X—X2=—— | —— —_—
y-5=— (x 3) 52 51 2652 2652 1 2652
4 3 12 12 48
(‘/—5)=-(1—3) 2 | =x—=—xl=—— | —| 4 =
y-5=—x-3 52" 51 2652 | 2652 2652
y=-x+8 -
i i ) 2256 3 112
Fquation of line AC, 4 3 P ez | 2hes2 2652
¥-3= 35562 % |0 1 2
y-3) = %(x—Z) Mean (X) = I x7 P(x;)
384+12 396
x-2 = = ——
y= T+3 2652 2652
y = x+4 Variance (6%) = ¥ x? P(x;) - (X)?
2 43 ( 396 )2
I(Z" Vdx + f - x4 4 2652 \2652
36 33
Area of A ABC = o1 (ﬁ)
3 4 3 ‘
L= [ yapde+fy dv—[ yacdx (36X 221)—(33x33)
3 4 - 221x 221
I=[x2], - [+ ~1[x2]3 +8[x13 ( )
2 " _ 79561089 _ 6867
_l[ﬁ] +2[x] T 48841 48841 :
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