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[ EXERCISE 1.1 |

Choose the correct answer from the given four options in the
following questions:
Q1. For some integer m, every even integer is of the form

(g) m (b) m+1 (c) 2m (@) 2m +1
Sol. (c): Let p be any a positive integer. On dividing p by 2, we get m as
quotient and r be the remainder. Then by Euclid’s division algorithm,
we have

p=2m+r, where0<r<2,
So,r=0,1
p=2mandp=2m+1
p =2m for any integer m, then p is even.
Alternative Method: Even integers are 2, 4, 6, ...
So, these integers can be written in the form of
=2x1,2x%x2,2x3,2x4,...
=2m  wherem=+1,+2,43, ...

So, 2m becomes +2, +4,+6,+8 ...
Q2. For some integer 4, every odd integer is of the form
@ 4 () g+1 (© 29 (@) 29 +1

Sol. (d): Let p be any positive integer. On dividing p by 2, we obtain g as
quotient and r is the remainder. Then by Fudlid’s division algorithm,
we have
p=29+r where0<sr<2

Sor=0,andr=1
Lp=29andp=29+1
Clearly, p =24 +1 is odd integer for any integer 4.
Alternative Method: Odd integersare 1,3, 5, 7...0or0x1+1,1x2+1,
2x3+1,...or2q+1
whereqisanyintegersooddnumbersareq=0,il,12,13...
ﬂ,ta,:ts,ﬂ...area]loddinhegersoranumberofﬂxeforquﬂisodd.
Q3. n? - 1is divisible by 8, if n is

(z) an integer (b) anatural number

(¢) an odd integer (d) an even integer
Sol (c): Let p = n?—1, where n is any integer.
Case I: Let n is even, then n = 2k.
: p=(2k)*-1
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p=4-1
Let k=0, then p=4(0)* - 1=~1, which is not divisible by 8
k =2, then p =4(2)? — 1 = 15, which is not divisible by 8
k = 4, then p = 4(4)% = 64 ~1 = 63, which is not divisible by 8
So, 1 can not be even integer.
CaseII: Let # is odd then n =2k +1
p={(2k+1)*-1
=4k +1+4k-1
p=4k(k+1)
Letk=1, p =41) [1+1] =8 is divisible by 8
k=3 p=4x3(3+1)=48=8x6,isdivisibleby8
k=5 p=4(5)(5+1)=120,=8x15isdjvisibleby8
So n? -1 is divisible by 8 if # is odd number.
Q4. Ifthe HCF of 65and 117 is expressible in the form 65 7 - 117, then
the value of m is

(a) 4 () 2 (c) 1 ) 3
Sol. (b): Find HCF of 65, 117 by any method let by factorisation
65=13x5
117=13x3x3
S0, HCF of 65 and 117 =13
So, 65m -117 = 13
= 65m = 130
= m=2

Q5. The largest number which divides 70 and 125, leaving remainders
5 and 8 respectively is

(2) 13 (b) 65 (c) 875 (d) 1750
Sol. (a): Main concept: Required number is largest so problem is
related to HCF.
Subtract 5 and 8 from 70 and 125 respectively.
S0, 70 -5=65and 125 -8 =117
HCF of 65 and 117 is 13 (by any method). So, 13 is the largest number
which leaves remainder 5 and 8 after dividing 70, and 125 by 13
respectively.
Q6. If two positive integers 2 and ¥ are written as 4 = 1% and
b=xy’; x, y are prime numbers then HCF (4, b) is

(@) xy (b) 2y © oy @ 2y

Sol. (by: a=P) -
boyy® (Prime factorisation

So, HCF of 2 and b = x3/? [common terms from z and Y]

6 E NCERT ExempLar ProBLEMS MATHEMATICS—X


http://www.cbsepdf.com

www.chsepdf.com

Q7. If two positive integers p and 4 can be expressed as p = ab?® and
g =ab where a and b being prime numbers, then LCM (p. q)is

(a) ab (b)y a*b? (c) oV @ v
Sol.(c): p=ab®
q=ab
LCM = Product of the highest powers of each factor.
So, LCM = 2’
Q8. The product of a non-zero rational and an irrational number is
(a) always irrational (b) always rational
(¢c) rational or irrational (d) one
Sol. (2): Product of a rational —;—, and an irrational —JZE =% x _JZE = 5—;@

is also irrational.
Q9. The least number that is divisible by all the numbers from 1 to 10
(both inclusive) is
(a) 10 () 100 (c) 504 (d) 2520
Sol. (4): As we require least number so problem is based on LCM.
Prime factor from 1-10
1=1, 2=2, 3=3,
4=2x2, 5=05, 6=2x3, 7=7,
B=2x2x2, 9=3x3,  10=2x5
LCM of all numbers 1t010=1x2x3x2x5x7x2x3
LCM = 22 x 32 x5! x 7' =72 x 35 = 2520

Q10. The decimal expansion of the rational number 14587 - in
terminate after: 1250
(@) one decimal place (b) two decimal places
(c) three decimal places (d) four decimal places
14587 14587 14587 3
. 1 — = ———— = X 2
Sol. (d): Number is 1250 ix2 5 x 2
_ 14587 8= 116696 ~11.6696
(10)* 10000
[ EXERCISE12 |

Q1. Write whether every positive integer can be of the form (44 + 2),
where g is an integer. Justify your answer.
Sol. ‘No'. By Euclid's division lemma, we have
dividend = divisor X quotient + remainder

a=bgtr
Let b =4 then

a=4q+r  where g, r are positive
Since0<r<4 .. r=0,1223

ReaL Numeers & 7
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So, a become of the form, 44, 44 + 1,49+2and 49+3

So, all infegers can be represented byall4q,49+1,44+2,and 49 + 3
not only by 44 + 2,

Q2. “The product of two consecutive positive integers is divisible
by 2”. Is this statement true or false? Give reasons.

Sol. Yes, from any two consecutive numbers one will be even and
other will be odd i.e. #, (n + 1). So, their product will be even which
will be divisible by 2. .

Hence, the product of two consecutive positive integers is divisible by 2.
Q3. “The product of three consecutive positive integers is divisible by
6”. Is this statement true or false? Justify your answer.

Sol. Yes, the given statement is true,

Three consecutive positive integers are #, (1 + 1), (n + 2). Qut of 3
consecutive integers, one will be even and other will be divisible by 3.
So, the product of all three becomes divisible by 6,

€.8., 13, 14, 15 here 14 is even, 15 is divisible by 3.

So, 13 x 14 x 15 is divisible by 6.

Q4. Write whether the square of any positive integer can be of the
form of (3m +2), where m is a natural number. Justify your answer.
Sol. By Euclid’s division lemma, b = ag+r

where 4, b, g, r are +ve integers and here 2 = 3 then b = 3q + r then
0<r<3 orr=9,1,2, sobbecomes b=3q,33+1,35+2,

b=3g
= () = (34
= P =3.34=3m where, 3%=m
So,asbzisperfectsquareSOSmwillalsobeperfectsquare.
Whenr=1, b=3g+1
= (8)? = (3g+1y?
= P =94+1+2x3g
= b2=3[3q2+q]+1
= Y =3m+1and m=34+2g

So,bzisperfedsquareoranumberofﬂwform3m+ 1is perfect square.
When r=2, b=3g+2

= P =972+4+2-34.2
=97 +3+3x4g+1
=337 +1+44]+1
= b*=3m+1

Again, a number of the form 3m +1 is perfect square.
Hence, a number of the form (3 + 2) can never be perfect square.
But a number of the form 3m, and 3m + 1 are perfect squares,
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Q5. A positive integer is of the form (37 + 1), g being a natural number.
Can you write its square in any form other than (3m + 1) i.e, 3m or
(3m + 2) for some integer m? Justify your answer.
Sol. By Euclid’s division lemma,

b=ag+r whereb, g, r are natural numbers and 2=3
b=3g+r where0<r<3s0r=0,1,2,
Atr=0, b=3q

= = (39=3-3¢
= b?=3m, wherem =3¢
So, a number of the form 3m is perfect square.
Atr=1, b=3g+1
= B = (3q+ 1)
= =94 +1+6q
= P = 3342+ 2] + 1
= P=3m+1, wherem=37+2qg
So, a number of the form (3m + 1) is also perfect square.
Atr=2, b=3g+2
= = (39 + (2 +2(39) (2)
=97 +4+3x4g
= 9P +3+3x4q+1=33F+1+4q]+1
= P=3m+1, wherem=37+44+1

Hence, a perfect square will be of the form 3m and (3m + 1) for m being
a natural number.
Q6. The numbers 525 and 3000 are both divisible only by 3, 5, 15, 25
and 75, what is HCF of (3000, 525)? Justify your answer.
Sol. The numbers 525 and 3000 hoth are divisible by 3, 5, 15, 25 and
75. So, highest common factor out of 3, 5, 15, 25 and 75 is 75 or HCEF of
(525, 3000) is 75.
Verification: 525 =5x5x3x7=3x5x7!
3000 = 22 x 5 x 31 =23 x 3! x 5°
HCF = 3! x5*=75
Hence, verified.
Q7. Explain why 3 x 5% 7 + 7 is a composite number.
Sol. Main Concept: A number which is not prime is composite.
3x5%7+7=7[3x5+1] =7[15+1]
= 7 x 16 have prime factors =7 x2xX2x2x2
So, number (3 x 5 x 7 +7) is not prime hence, it is composite.
Q8. Can two numbers have 18 as their HCF and 380 as their LCM?
Give reasons.
Sol. As we know that
HCF (a, b)) x LCM (g, b) = (a x b)

ReaL Numeers B 9
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18 must be factor of 380.

So, % should be a natural number.

380
But —~ is not a natural number or 380 is not divisible by 18.

18
So, 380 and 18 are not the LCM and HCF of any two numbers.

Q9. Without actually performing the long division, find if 1(9):;0, will
have terminating or non-terminating (repeating) decimal expansion.
Give reasons for your answer. 3 [ 987
987 3x7x47 47 71329

Sol. - 3.l o2 . 3 T
10500 22 x3'x5%x7' 2%x5 47

As denominator has prime factors only in 2 and 5s0 5[ 19500
number 13?30 is terminating decimal. 3| 2100
Y x2=-2 _000 A .

XiL= = {.! v E—

2% % 5° 1000 5| 100

5 20

2 4

2

Q10. A rational number in its decimal expansion is 327.7081. What can
you say about the prime factors of g, when this number is expressed in
the form p/q? Give reasons.
Sol. 327.7081 is terminating decimal so in the form of

P _ 3277081

q 10000

g=2"x5"
50, q has only factors of 2 and 5 so it is terminating decimal.

| EXERCISE 13 |

Q1. Show that the square of any positive integer is either of the form
4q or 44 + 1 for some integer q.

Sol. Main concept: 0<r<d.

By Euclid’s division lemma,

a=4m+r ()
where a, m, r are integersand 0 < r <4
or r=01223
Whenr=0, a=4m [From (i)]
= a* = (4m)? [Squaring both sides]
= a* = d4m?
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= @ = 47, where g=4m*> = 4z is a perfect square
Whenr=1, a=4m+1 [From ()]
= @ = (4m+1y [Squaring both sides]
= (4m)? + (1) + 2(4m) (1)
= 4[4m? + 2m] + 1
= @ =4g+1, whereq=4m*+2m
# is perfect square so 4q + 1 is also perfect square.
Whenr=2, a=(4m+2) [Erom (i}]
= 2 = (Am)2 + (2)*+2(4m) (2)  [Squaring both sides]
= 2 = 4[dm* + 1 +4m)
= @ =4q, whereq=4m*+4m+1
# is perfect square. So, 49 will also be perfect square.
When r=3,then a=4m+3 [From (i}]
= (@) = (4m+3) [Squaring both sides]
= @ = (dm)? + (3 + 2(4m) (3)
= @ = 16m? + 9+ 24m
=16m?+8+24m+1
= 4[4n? + 2+ 6m] + 1
= @ =49+1, whereg=4m’+6m+2

As 2 is perfect square so 41 + 1 will also be perfect square.

Hence, number of the form 4q and 44 + 1 is the perfect square.

Q2. Show that the cube of any positive integer is of the form 4m, 4m +
1 or 4m + 3 for some integer 1.

Sol. By Euclid’s division algorithm, corresponding to the positive
integer 4 and 4

a=4q+r )]
where g, 4, r are non-negative integers and 0 <7< d4ie,r=0,1,2,3
Now, atr=0, a=4g9+0 [Erom (f)]
= @ = (49)° [Cubing both sides]
= @ =4-(167)
= & = 4m, where m =164

.+ & is perfect cube 8o 4m will also be perfect cube for some specified
value of m.

Now, atr=1, a=4g+1 [From (i)]
= @ = (4 +1)° [Cubing both sides]
= 2 = (49) + (1)’ + 3(4g)” (1) + 3(49) ay

=4.-16°+1+4-124+4-3q

= 416 + 127 +3q) +1
= @ =4m+1, wherem=167 +124"+3q
.+ @ is perfect cube so 4m + 1 will also be perfect cube for some
specified value of m.

ReaL Numeers & 11
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Atr=2, a=4q+2 [From (3}]
= @ = (4 +2)° [Cubing both sides]
= & = (4 + 2 + 349 (2) + 3(49) 2

=416 +8+4x2447 +4x 129

= 4[164° + 2 + 2447 + 124]
= @ = 4m, wherem=16q"+24q"+12g+2

As & is perfect cube so, 4m is also perfect cube for some value of
positive integer m.

Atr=3, a=4q+3 [From (7)]
= @ = (49 +3)° [Cubing both sides]
= @ = (4 q)° + (3)° + 3(4q)? (3) + 3(44) (3)*
= @ = 4X164° + 27 + 4 x 3647 + 4q X 27
= @ =4x167+24+3+4x36- g +4x27g

= 4[164° + 6 + 364° + 27g] + 3
= @ =4m+3, wherem=164+364%+277+6

Hence, a number of the form 4m, 4m + 1 and 4m + 3 is perfect cube for

specified natural value of m.

Q3. Show that the square of any positive integer cannot be of the form

54 + 2 or 5¢ + 3 for any integer 4.

Sol. By Eudlid’s division algorithm, consider the positive integer a and 5
a=bm+r (D)

where, 4, m, r are positive integersand 0 <r<5o0rr=0,1,2, 3, 4

Squaring (i} both sides, we get

@ = (5m)>+ (r)2 + 2(5m) (r} = 25m2 + 2 + 10mr

= @ = 5(5m2+ 2mr) + (i)
Atr=0, @* =5[5m>+2m - 0] + 0 [From ()]
= a* = 5(5m?)
= @’ =54, where q=5m?
Atr=1, a* = 5[5m2 + 2m] + 1 [From (if)]
= @ =5q+1, where q=5m?+2m
Atr=2,  @=5[5m*+22m]+ (2% [From (if)]
= @ = 5q + 4, where g =5n + 4m
Atr=3, a* = 5[5m2 + 2m - 3] + 3 [From (i)]
= a? = 5[5m>+ 6m] + 5+ 4 ‘

= 5[5m> + 6m + 1] + 4
= @ =5q+4, where g=5m2+6m+1
Atr=4, a2 = 5[5m> + 2m - 4] + 4 [From (if)]
= a% = 5(5m*+8m) +15+1

= 5[5m> + 8m + 3] +1
= @ = 5¢+1, where g=5m%+8m+3
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Hence, the numbers of the form 5g, 59 + 1, 54 + 4 are perfect squares
and the numbers of the form (54 + 2), (54 + 3) are not perfect squares
for some positive integers.
Q4. Show that the square of any positive integer cannot be of the form
(6m + 2), or (6m + 5) for any integer m.
Sol. By Euclid’s division algorithm, we have

a=6g+r,  where0<r<6

or r=0,127345
Consider a=6q+r
= @ = (64)*+ (r)* +2(6q) (1) [Squaring both sides]
= & = 6[64% + 2q7] + 1 (i)
Atr=0, @ = 6[6% +2q x 0] + 02 [From (i)]
= @ = 364"
= @ = 6m, where m =6
Atr=1, 2 = 6[6 +2qx 1]+ 12 [From (3)]
= 667" +24] +1
= @ = 6m+1, where m=6q"+2q
Atr=2, @ =6[6q7+2q-2]+2° [From ()]
@ =6m+4, wherem=(64"+44)
Atr=3, @ = 6l64° + 29 - 3]+ 3 [From (7))
= 6[64%+ 64] +6+3
= 6[64% + 6+ 1] +3
= @ =6m+3, wherem=64+6q+1
Atr=4, @ = 6[64 +2q- 4]+ 4
= & = 6[64% +84] +12+4
=6[64" +8g+2] +4
= = 6m +4 is perfect square, where m = 64" + 87 + 2
Atr=5, @ = 6[64° +24 - 5] +5° [From ()]
= @ = 61647 +10q] +24+1
= 6[647+10g +4] +1
= 2 = 6m + 1 is perfect square, where m = 64"+ 104 + 4

Hence, the numbers of the form 6m, (6m + 1), (6m + 3) and (6m + 4) are
perfect squares and (6m + 2), and (6m + 5) are not perfect squares for
some value of m. ‘

Q5. Show that the square of any odd integer is of the form (44 + 1) for
some integer 4.

Sol. By Euclid’s division algorithm, a2 = bg + r where 4, b, g, 7 are non-
negative integers and 0 <r<4.

On putting b = 4 we get

-0

13
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Whenr=0,a=4g which is even (as it is divisible by 2)
Whenr=1,a=49+1 whichisodd (- itis not divisible by 2)
Squaring the odd number (44 + 1), we get
= (49 +1)?
= (490 + (1) + 2(4)
= 4[4 +2g] +1
= 4m + 1 is perfect square for m =447 + 29
Whenr=2, g4=4g+2 {From (i)]
= 2 = 2(29 + 1) is divisible by 2 so it is even.
Whenr=3, a=49+3=49+2+1
= 2[24 + 1] + 1 is not divisible by 2 so it is odd.
Squaring the odd number (4@ +3), we get
(49 + 3)° = (49)° + (3’ + 2(4g) (3)
= 1647 +9+24g
=164°+245+8+1
= 4[4 + 65 +2] +1
= 4m + 1 is perfect square for some value of m.
Q6. If n is an odd integer, then show that n? - 1 is divisible by 8.
Sol.Let a=n?-1 (@)
Where 7 is odd number, i.e., n=1,3,5,7
Whenn=1, a=1’-1=0, whichisdivisibleby8.  [From eq. (/)]
Whenn=3, a=3"-1£9-1=8, whichis also divisible by 8.
When n =35, [From eq. ()]
a=5-1=25-1=24=8x3, which is divisible by 8,
[From eq. (7)]
Hence, #* -1 is divisible by 8 when # is odd.
Q7. Prove that, if x and y, both are odd positive integers, then (x2 + 4?)
is even but not divisible by 4.
Sol. Let we have any two odd numbers x = (2m + 1) and ¥ =(2m+35).
Then,  x%+y* = (2m+1)% + (2m + 5)?
=4m® + 1 +4m + 4n? + 25+ 20m
= 8m® + 24m + 26
= 2[4m® + 12m + 13]
So, 22 + y* is even but it is not divisible by 4.
Q8. Use Euclid’s division algorithm to find HCF of 441, 567 and 693.
'Sol. Leta=693 and b =567
By Euclid’s division algorithm, a = bg+r
N 693 = 567 x 1+ 126
567 = 126 x4+ 63
126 =63x2+0
Hence, HCF (693 and 567) = 63.
Now, take 441 and HCF = 63
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By Euclid’s division algorithm, ¢ = dg+r
c=441and d=63
= 441 = 63x7+0
Hence, HCF (693, 567, 441) = 63.
Q9. Using Euclid’s division algorithm, find the largest number that
divides 1251, 9377 and 15628 leaving remainders, 1,2,and 3 respectively.
Sol. As 1, 2, and 3 are the remainders when required largest number
(HCF) divides 1251, 9377 and 15628 respectively.
We have the numbers for HCF (1251 - 1), (9377 - 2) and (15628 - 3)
i.e., 1250, 9375, 15625
For HCF of 1250, 9375, 15625 let a = 15625, b= 9375
By Euclid’s division algorithm, a=bg +r
15625 = 9375 x 1 + 6250
9375 = 6250 x 1 + 3125
6250 = 3125x2+0
HCF (15625, 9375) = 3125
Now, let d =1250 and c= 3125
By Euclid’s division algorithm, c= dg+r
y 3125 = 1250 x 2 + 625
1250 = 625 x2+0
Hence, required HCF (15625, 1250 and 9375) is 625.
Q10. Prove that /3 + /5 is irrational.

Sol. Let us consider J3 + /5 isarational number that can be written as

B+5 =a
= J5 =a-+3
Squaring both sides, we get
(VBY = (a-3)°

= 5= ()t +(3) - 2(a}¥3)
= 203 =@ +3-5

a -
= B =
As a* -2, 2q are rational so a* — 2 i also rational but /3 is not rational

2a

which contradicts our consideration. So, J3 + /5 isirrational.

Q11. Show that 12" cannot end with the digit 0 or 5 for any natural
number n.

Sol. Number ending at 0 or 5 is divisible by 5.

Now, (12)" = 2x2 % 3)" =22 x 3"

It has no any 5 in its prime factorisation. So, 12" can never end with
5 and zero.

ReaL Numsers & 15
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Q12. On a morning walk, three persons, step off together and their
steps measure 40 cm, 42 cm and 45 am respectively. What is the
minimum distance each should walk, so that each can cover the same
distance in complete steps?
Sol. We have to find minimum distance (i.e., LCM) covered by steps.
40 = 2°x5
42=2x3x7
45=3x5
LCM (40,42, 45) = 22 x 32 x 5 X 7 =2520 cm
So, the minimum distance that each should walk is 2520 cm.

(Q13. Write the denominator of rational number 52(;5070

2" x 5", where m, n are non-negative integers. Hence, write its decimal
expansion, without actual division.

in the form of

Sol. Denominator of the rational number 520502 is 5000.

5000 = 2°x5* which is of the form 2™ x 5
wherem=3andn=4
7
7 __257 2 _B7x2_ 514 oo,
5000 2°x5* 2 (2x5*% 10000
Q14. Prove that ,/5 + \/E]_ is irrational, where p and 4 are primes.

Sol. Consider \/E +\/¢; israﬁonalandcanberepresentedas JE + \/c? =g

= Wp)=a-Jz

= (Wp) = (a~ gy (squaring both sides)
= p= @ +g-2a JE
= 20 =@ +q-p
A +q-p
= ‘ﬁ - 23

2 —
As qis prime so \fg is not rational but %—p is rational because 4,
a

P, q are non-zero integers which contradicts our consideration.
Hence, \/p + /g is irrational.

Q1. Show that the cube of a positive integer of the form (64 + r), where q
is an integer and r =0, 1, 2, 3, 4 and 5, which is also of the form (6m +7).
Sol. By Euclid’s division algorithm,
a=6q+r (D)
where 4, g and r are non-negative integers 0< r <6 i.e., =0, 1, 2, 3, 4, 5.
Cubing (i) both sides, we get
@° = (67 +1)°
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= @ = (64)° + (r)° + 3(69)°(r) + 3(69) (7’
= 6%+ +3 x 6% + 6 X 391
= @ = 6[364° + 18¢4%r + 3g77] + P (i)
Whenr=0,then & = 6[364° + 184 x 0+ 340%] + 0° [From (if)]
= & = 6[367°]
= @ = 6m is perfect cube for some value of m such
that m = 364>
Whenr=1, @ = 6[364° + 1847 x 1 + 3417 + 1° [From (ii)]
= 6[364° + 184° + 3] +1
= @® = 6m + 1 is perfect cube for some value of m such
that m = (364° + 1847 + 3q)
Whenr=2, @ = 6[364° + 1842 x 2+ 3g x 27 + 22 [From (if)]
= 6[364° + 364" + 12g] +6 +2
= 6[364° + 364° + 12q + 1] +2
= @® = 6m + 2 is perfect cube for some values of m such
that m = 364° + 3647 + 129 + 1
Whenr=3, @ = 6[364° + 1847 x 3 + 39 x 3] + 3 [From (ii)]
= @ = 6[364° + 5447 + 27g] +24 + 3
= @ = 6[364° + 5447 + 27 + 4] +3
= ‘P =6m+3
So, (6m + 3) is perfect cube for specified value of m such that
m = 364" +544° +27q + 4

When 7 = 4, then eq. (ii) becomes
@ = 6[364° + 184%(4) + 37 4] + 4°

= 6[364° + 7247 + 48 9] + 60 + 4
= 6[364° + 7247 + 48 g + 10} + 4
= £ =6m+4
So, (6m + 4) is perfect cube for specified value of m such that
m=36q°+ 72 + 489+ 10

When r =5, eq. (if) becomes as
@ = 6[364° +184°(5) + 39(51 + (5
= 6[364° + 9047+ 75g] + 120 +5
= 6[364° + 9047 + 754 +20] + 5
= ~a*=6m+5
= (6m +5) is perfect cube for specified value of
m = 364" +904% + 757 + 20
Hence, cubes of positive integers is of the form (6m + r), where m is a
specified integerandr=0,1, 2,3, 4, 5.
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Q2. Prove that one and only one out of , (n + 2) and (n + 4) is divisible

by 3, where n is any positive integer.

Sol. Consider the given numbers n, n+2 and n+ 4.

When =1, numbersbecome 1,1+2,1+4=(1,3 and 5)

When n=2, numbersbecome 2,2+2,2+4=(2, 4, 6)

When #n = 3, numbers become = (3, 5, 7)

When 1 = 4, numbers become = (4, 6, 8)

When r = 5, numbers become = (5, 7, 9)

When n = 6, numbers become = (6, 8, 10)

When 7 = 7, numbers become = (7, 9, 11)

From above, we observe that out of 3 numbers one is divisible by 3.

Alternate Method: Consider that if a number # is divided by 3, then

we get a quotient 4 and remainder r then by Euclid’s division algorithm,
n=3g+r where,0<r<3

At #,  |Divisibleby3| n,=mn +2 |Divisible by 3| n,=n+4 |Divisibleby3
r=039+0=3g Yes 39+2 No 3g+4
=33+3+
= 3g+1)+1 No
=3m+1
r=113g+1 No 3g+1+2 I+1+4
=3g+3 =33+3+2
=3(g+1) Yes =3@+1)+2
= 3nf+2 No
r=2[3g+2 No 3g+2+2 Ig+2+4
=33+3+1 =37+6
=3g+1)+1 =3(4+2)
=3m+1 No = dmr Yes

From table, out of n,, n, or n; one number is divisible by 3 when r=0,

1, 2, are taken.

Q3. Prove that one of any three consecutive positive integers must be

divisible by 3.

Sol. Consider anumber 7. g and r are positive integers. When n is divided

by 3 the quotient is g and remainder r. So, by Eudlid’s division algorithm,
n=3g+r (0<r<3) orr=0,1,23

At n, |Divisible| n,=na+1 Divisible | n,=n,+2 |Divisible
by 3 by 3 by 3
r=0 | 3g+0| Yes 3+1 No [3g+2 No
=34
r=1 | 3g+1| No 3q+2 No 3q+3 Yes
=3(g+1)
=3m
r=2 3g+2 No "3g+3=3{g+1) 3+4
=3m =3+3+1
Yes |[=3(g+1)+1
=3m+1 No

S0, one of any three consecutive positive integers is divisible by 3.
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Q4. For any positive integer n, prove that n° — n is divisible by 6.
Sol Leta=n>-1
= a=n(n?-1)
=nuMn-1)(n+1).
(n - 1), n, (n + 1) are consecutive integers so out of three consecutive
numbers at least one will be even. So, a is divisible by 2.
Sum of numbers = (n—-1)+n+(n+1)
=n-1+n+tn+l
=3n
Clearly, the sum of three consecutive numbers is divisible by 3, so any
one of them must be divisible by 3.
So, out of n, (1 — 1), (n + 1), one is divisible by 2 and one is divisible
by 3 and
a=Mn-1Nxnx(n+1l)
Hence, out of three factors of 4, one is divisible by 2 and one is divisible
by 3. So, a is divisible by 6 or n® - n is divisible by 6.
Q5. Show that one and only one out of , (n + 4), (n + 8), (n + 12),
(n + 16) is divisible by 5, where n is any positive integer.
[Hint: Any positive integer can be written in the form 54, (59 + 1),
(59+2), (59+3), (59+4)]
Sol. Let a number # is divided by 5 then quotient is 4 and remainder
is 7. Then by Euclid’s division algorithm,
n = 59 + , where n, g, r are non-negative integers andD<r<5
Whenr=0, n=59+0=>5g
So, n is divisible by 5.
Whenr=1, n=5g+1
n+2 = 5g+1+2=>5q + 3 is not divisible by 5.
n+4 = (59+1)+4=5g+5=5(q+ 1) divisible by 5.
So, (n + 4) is divisible by 5.
Whenr=2, n=>59+2
(n+8) = (59 + 2) + 8 = 54 + 10 = 5(g + 2) = 5m is divisible by 5.
So, (n + 8) is divisible by 5.
Whenr=3, n=>59+3
n+12 = (59 + 3) + 12 =5q + 15 =5(g + 3) = 5m is divisible by 5.
So, (n + 12) is divisible by 5.
Whenr=4, n=5¢+4
n+16 = (59 +4)+16=5q+20=>5(q + 4)
(n + 16) = 5m is divisible by 5.
Hence, 1, (n +4), (n +8), (n + 12) and (n + 16) are divisible by 5.
Qoo
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2 =

Choose the correct answer from the given four options in the

following questions:

QL. If one of the zeroes of the quadratic polynonual (k-2 +ke+1is
- —3, then the value of k is

(@) 4/3 () 4/3 (€ 23 (dy -2/3

Sol. (a): Main concept: If 2 is root of a polynomial f(x), then f(z) = 0.

Let fix) = (k- 1)22 +kx +1

As -3 is a zero of f(x), then

Polynomials

f3)=0
= k-1) (=3 +k(-3)+1=0
= 9%-9-3k+1=0
= 9% -3k=+9-1
= 6k=8
= k=4/3
Q2. A quadratic polynomial, whose zeroes are -3 and 4, is
(@ 2-x-12 (b)) 2+x+12 (0 %‘%"6 (d) 22 +2x-24
Sol. (c): Main concept: Required quadratic polynomial
=2 -(a+p)+of
Here,a=—3andﬁ =4
a.+|3==—-3+4 =1
and a-B=-3x4=-12
The quadratic polynomial is
=2 —(o+Px+ap
=22-1x-12

Q3. If the zeroes of the quadratic polynomial x* + (2 + 1)x + b are 2 and
-3, then
@ a=-7,b=-1 () a=5b=-1
(©) a=2,b=-6 (d) a=0,b=-6
Sol. (d): Main concept: If 4 is zero of a polynomial f{x), then f(a) 0.
Letfix)=x’+(a+1)x+b
20
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As 2, and (- 3) are zeroes of polynomial f{x)=x>+ (a + 1)x + b, then
A2)=0

and fi=3)=0
= @QF+@+)@Q+b=0 = (-3P+(@+1)(-3)+b=0
= 4+23+2+b=0 = 9-33-3+b=0
= 20+b=-6 ..()) |> ~3a+b=-6
= 3a—-b=6 ..(ii)
52=0 [Adding (i) and (if)]
= a=0
But, 2a+b=-6 [From (3)]
= 2(0)+b=-6
= =-6

Hence, 2 =0 and b = -6 verifies option (d).
Q4. The number of polynomials having zeroes as —2 and 5 is

(@ 1 () 2 () 3 (d) more than3
Sol. (d): We know that if we divide or multiply a polynomial by any
constant (real number), then the zeroes of polynomial remains same.
Here, a=-2and B=+5

o+Bf=-2+5=3 and o -f=-2x5=-10

So required polynomial is 2 - (o +B)x +af

=x’-3x-10
If we multiply this polynomial by any real number let 5 and 2, we get
5x* - 15x — 50
and 2%~ 6x — 20

which are different polynomials having same zerces —2 and 5.
So, we can obtain so many (infinite polynomials) from two given
Zeroes. :
Q5. Given that one of the zeroes of the cubic polynomial ax®+bx? +cx+d
is zero, the product of the other two zeroes is
- -b
W = ® = @0 @ —
a a a
Sol. (b): Let fix)=ax® +bx’ +cx +d
If a, B, y are the zeroes of f(x), then

off + By + Yo =—
One root is zero {Given) so, ot =0.
c
= m: —_—

Q6. If one of the zeroes of the cubic polynonualx'3+ax2+bx+c1s 1,
then the product of other two zeroes is
(@ b—a+1 () b—a-1 (c) a—b+1 (d) a-b-1
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SoL (a): Let fix) =x* +ax® +bx + ¢
wZero of flx)is-1so

fi-1)=0
= (-1)+a(-1+b(-1)+c=0
= -1+a-b+c=0
= a-btc=1
= c=1+b-a
—d '
Now, a-B-'y=—a— ['c=b d=c]
Lye =%
= “1By= 1
= Py=c
= By=1+b-a
Q7. The zeroes of quadratic polynomial x* + 99x + 127 are
(#) both positive (b) both negative

(¢) one positive and one negative (d) both are equal
Sol. (b): Let f{x) = x* + 99x + 127

Now, b? — dac = (99)% — 4(1) 127 (a=1,b=99, c=127)
= b? - 4ac = 9801 — 508
= ¥ — dac = J9293

= ‘/bz —4qc =964
* ~ ~bt\Jb? —dac

S0, zeroesof x), x=
feo -

-99 £96.4
2x1

= Both roots will be negative as 99 > 96.4.

Q8. The zeroes of the quadratic polynomial x* + kx + k where k # 0
(a) cannot both be positive "(b) cannot both be negative
(c) are always unequal (d) are always equal

Sol. (a): Let fix)=x? +kx +k

For zeroes of f{x), fix)=0

= P+kr+k=0

-z \sz — 4ac

= x=

But, x= 2
- —ki,/kz -4k ki Jk(k-14)
X = =
2 2
For real roots, b> — 4ac >0
= k(k—4)>0 (k=0)
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= Either k<0andk-4<0 or k>0 and (k—-4)>0

k<0and k<4 k>0 and k>4
k<0,k<4
-4 0 4 -4 0 4
So, solution k(k - 4) > 0.
k=~ccto 0 k=410 +e
< >
< T TeT T T T T T T >
- -4-3 -10 45678 *
Letk=-4
(any point on number line) Let k=8 (any point on number line)
F—4i,/—4(—4~4)_—4t\/§ x_—8i,/8(8—4)
2 ) 2
—41 42 4-122] _ -8 fBx4
2 2 - 2
-8
#=2[-1£ 2] x= i“;—z
+4{-2+2
x=2{-1+ 2], which is positive | x = ;4[—2——]
xz=2[—1—\/§],whichisnegative x= 2(-2£2)
x; = 2[-2+ /2], whichisnegative
X, = 2[-2—J§],whichisnegat'rve

So, the roots cannot be both positive.
Q9. If the zeroes of the quadratic polynomial
ax?+bx+c, where, ¢ #0 are equal then

(@) ¢ and a both have opposite signs

(b) cand b have opposite signs

(¢) ¢ and a have same sign

(d) ¢ and b have the same sign
Sol. (c): For equal roots ¥* - 4ac =0
or ¥ = dac
b? is always positive so 4ac must be positive or i.e., product of 4 and ¢
must be positive Le., 2 and c must have same sign either positive ornegative.
Q10. If one of the zeroes of a quadratic polynomial of the form
22 + ax + b is the negative of the other then it

(7) has no linear term and the constant term is negative

(b) has no linear term and the constant term is positive

(¢) can have a linear term but the constant term is negative.

(d) can have a linear term but the constant term is positive.
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Sol. (a): Let f(x) = x> + ax + b and q, P are the roots of it.

Then, B = - (Given)
- c
a+ﬂ=7 and a-ﬂ=;
-t b
= o—qo= ER o(-o) = 1
= -a=0 —a?=b
a=0 = b<0orbisnegative

=
So,f(x)=x2+ b shows that it has no linear term.
Q11. Which of the following is not the graph of a quadratic polynomial?

() U Y (2] Y
(© Y, @ Y
2’ } y %x

Sol. (d): Graph ‘d’ intersect at three points on X-axis so the roots of
polynomial of graph is three, so it is cubic polynomial. Other graphs
are of quadratic polynomial. Graphs &, b have no real zeroes.
| EXERCISE 2.2 |
Q1. Answer the following and justify.
() Can 2% - 1 be the quotient on division of ¥* + 2x* +x —1by a
polynomial in x of degree 5?7
- (ii) What will the quotient and remainder be on division of
ax’+bx+cbypr+ g +rx+s,p#07

(if}) If on division of a polynomial p(x) by a polynomial g(x), the
quotient is zero what is the relation between the degrees of p(x)
and g(x)?

(iv) If on division of a non-zero polynomial p(x) by a polynomial
g(x), the remainder is zero, what is the relation between the
degrees of p(x) and g(x)?

(v) Can the quadratic polynomial x* + kx + k have equal zeroes for
some odd integer k > 1?

Sol. (i): Let the divisor of degree 5is g(x) =ax® + bx* + > +dx® + ex + 1
Dividend =p(x) = x5 + 263 +x - 1,
"~ g(x)=x>-1 and let remainder be (x)
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So, by Euclid‘s division algorithm
plx) = g(x) 4(x) + 7(x) _
[deg p(x) is 6] = [g(x) of deg 5] [9(x) degree 2] + r(x) of degree less
than5
degree p(x) = degree g(x) + degree g(x) + degree 7(x)
6=5+2+any
So, degree of 4(x) can never be 2 it may be only one.
So, (x* — 1) can never be the quotient.
(i) p(x) (dividend) = ax’ +bx +c
g(x) (divisor) = px®+ g + r(x) +

As the degreeof dividend is always greater than divisor buthere
degree p(x) < degree g(x).
When we divide p(x) by g(x), quotient will be zero and
remainder will be p(x).

(ii7) The dividend = p(x), divisor g(x)
quotient g(x) =0
remainder = 7(x)
Here, degree of divisor g(x) is more than degree of dividend.

(iv) When p(x) is divided by g(x), the remainder is zero so the g(x)
is a factor of p(x) and degree of g(x) will be less than or equal to
the degree of p(x) or degree g(x) < degree p(x).

(v) Letp(x)=x"+ke+k

For equal zeroes,  b*—4ac =0

= (k¥ -4(1) (k) =0
= K-4k=0
= kk-4)=0
= k=0 or k=4

Butk>1sok=4
The given quadratic polynomial has equal zeroes at k=4.
Q2. Are the following statements true or false? Justify your answers.
(i) If the zeroes of a quadratic polynomial ax” + bx + c are both
positive, then 4, b and ¢ have the same sign.
(if) If the graph of polynomial intersects the X-axis at only one
points it cannot be a quadratic polynomial.
(if) If the graph of a polynomial intersects the X-axis at exactly two
points, it need not be a quadratic polynomial.
(iv) If two of the zeroes of a cubic polynomial are zero, then it does
not have linear and constant terms.
(v) If all the zeroes of a cubic polynomial are negative, then all the
coefficients and the constant term of polynomial have the same

sign.
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If all three zeroes of a cubic polynomial x* + ax? - bx + ¢ are
positive, then at least one of 4, b, and ¢ is non-negative.

The only value of k for which the quadratic polynomial
kx? + x + k has equal zeroes is 1/2.

Sol. (i): False: Let . and B be the roots of the quadratic polynomial. If o

(if)

(i)

(iv)

(v)

26 B

—b -
and B are positive then o + = — it shows that =b is negative
a

but sum of two positive numbers (o, B) must be -l‘-live i.e. either
b or 2 must be negative. So 4, b and ¢ will have different signs.
False: The given statement is false, because when two zeroes of
a quadratic polynomial aré¢ equal, then two intersecting points
coincide to become one point.
True: If a polynomial of degree more than two has two real
zeroes and other zeroes are not real or are imaginary, then
graph of the polynomial will intersect at two points on x-axis.
True:Let f=0, y=0
f) = (e - ) (x=B) (x-7)
=x-o)x'x

= fix) = x° - ax?
which has no linear (coefficient of x) and constant terms,
True:a, B, and yareall (-)ive for cubic polynomial ax®+bx2+cx +d.

b

a+B+y=:a— (D)
of + By + yo. = % (i)
~d
(IB’}' = T (lll)
‘* a, B, y are all negative so,
a+f+y=~x (Any negative number)
= _—ab- =-—x [From (i)]
= by

a
So, a, b, have same sign and product of any two zeroes will be
positive.

So, af +By+ya=+y (Any positive number)
+
= sy [From (ii)]
= ¢ and g have same sign
afy=~z (Any negative number)
= ——d— =-z [From (if)]
a
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4
a

So, d and a2 will have same sign.

Hence, signs of b, ¢, d are same as of a.

So, signs of 4, b, ¢, d will be same either positive or negative.
(vi) True: As all zeroes of cubic polynomial are positive

Let fix)y=B+axt-bx+c

og+B+y=+ivesay+x

= =2z

-b
= — =x
a
= g and b has opposite signs ()
af +Py+ye=+y
- C oy
a
So, signs of @ and c are same. (i)
Now, offy = Hive=+z
-d
= —_— =
a
= aand d have opposite signs. [From ()]

From (i), if a is positive, then b is negative.

From (i) if a is positive, then c is also positive.

From (ifi) if a is positive, then d is negative.

Hence, if zeroes @, f, ¥ of cubic polynomial are positive then out
of 4, b, c at least one is positive.

(vii) False: fix)=lbt+x+k (a=k,b=1,c=k)
For equal roots
P-4ac=0
= (1)2-4(k) (k) =0
= =1
= K2 =1/4
= k= iz

So, there are -;—and -_2—1 values of k so that the given equation
has equal roots.

| EXERCISE 2.3
Find the zeroes of the following polynomials by factorisation
method and verify the relations between the zeroes and coefficients
of the polynomials.
QL 4x*-3x -1
Sol. Let f(x) = 4% -3x-1
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Splitting the middle term, we get

=4 —dx+1x-1
=4x(x-1)+1(x-1)
=(x-1)(4x+1)
For f{x) =0, we have
4x*-3x-1=0
or x-1)@x+1)=0
Either x-1=0 = x=1
-1
or x+1=0 = 4da=-1 = x=
. The zeroes of f(x) are 1 and ——1
Verification: =1, p= _Tl
a=4,b=-3andc=-1
a a
= 1—l=——~(_3) = lx(-_—)=_—1
4 4 4 4
3 g -1 B -1
= 41 = 4 "1
= LHS = RHS = LHS = RHS
Hence, verified Hence, verified
Q2. 3x*+4x-4
Sol. Let f(x) =3x* +4x — 4
For zeroes of flx), f(x)=0
32+4x-4=0
Splitting the middle term, we get
32 +6x-2x—4=0
= 3x(x+2)-2(x+2)=0
= x+2)(3x-2)=0
= x+2=0 or 3x-2=0
2
= x=-2 or Ix=+2 = x=§
So, zeroes of f(x) are -2, and 2/3,
Sum of roots = il (@=3,b=4c=-9
a
3 3
-6+2 _ -4
= 3 = T
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N -4 -4
3 3
= LHS = RHS
Hence, verified. .
Product of roots = 2
2 —4
—2xZ ==
= 3 3
-4 4
= 3~ 3
= ~ LHS=RHS
Hence, verified.

Q3.582+ 12t +7

Sol. Let f{t) =52+ 12¢+7

For zeroes of f{t), () =0
5£2+12t+7=0

=
= 52 +7t+5t+7 =0
= (5t +7)+1(5t+7) =0
= (BGt+7)(t+1)=0
= 5t+7=0 or (t+D=0
= —_—7~ or t=-1
5
Verification: o= -z B=-1
a=5 b=12, c=+7 5
—-b c
(1+B='—a— o =u
-7 —(+12) (—7) 7
= 5 5 = (5)D =3
-7-5 _-12 - 2.7
= 5 5 55
-12  -12 = LHS = RHS
= 5 5 Hence, verified.
= LHS = RHS
Hence, verified.
Q4. £ -2 - 15¢
Sol. Let f{f) = 2 - 2 - 15¢
For zeroes of f{t), f(t) =0
= £-22-15t=0

PoLyNomiALS B
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= HE-2-t-15]=0
= H2-5t+3t-15] = 0
= HiHt-5)+3{t-5)]=0
= Ht-5)(t+3)=0
= t=0or t-5=0 or t+3=0
= t=0or t=5 or t=-3

So, zeroes of cubic polynomial are @ =0, B=5 y=-3
Verification: =0, f=5 vy=-3
Cubic polynomial,

fit)=#3-242~ 151, which is of the form af® + b2+ ct + d
wherea=1,b=-2,c=-15and d=0

a+B+y= i al3+|3'!+1‘“=§
a
—(- =15
= 0+5-3= L2 S0+ G+ 0=
= 2=7 = 0-15+0=-15
= LHS = RHS = -15=-15
Hence, verified. = LHS = RHS
Hence, verified.
apy=—
-0
= @G -3 = B
= 0=0
= LHS = RHS
Hence, verified.
7 3
5. 202 + Zx+ =
Q 2"V
Sol. Let f(x):Zrz +%I+%
For zeroes of f(x), {x) =0
= 222 +§x+i— =0
= 8r2+14x+3=0
[As c is positive (+3) so sum of (8 x 3) factors should be equal to 14]
= 8x*+12x+2x+3=0
= 4x(2x+3)+1(2x +3) = 0
= (2x+3)(4x+1) =0
= 2x+3=0 or 4r+1=0
= 2x=-3 or 4r =-1
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= x= :é or X = -1
2 4
o -3 -1
Verification: o =— and f= —
2 4
Quadratic polynomial f(x) = 2x% + Zx+§, which is of the form
ot 27 4
+bx+c
La=2, b=z and c'=g
2 4
a+f= ~ a-B= z
a a
-7 3
L 31,2 - [:3)(:.1_)=i
2 "3 2 2/)\a) 2
-7 =7 1 +3 3.1
= —_ s X — = —_= =X
4 22 g8 4 2
-7 -7 3 3
= —_—= = 28
4 4 8§ 8
= LHS = RHS = LHS = RHS
Hence, verified. Hence, verified.
Q6. 4x2 +5J2x -3
Sol Let f(x)=4x>+5v2x -3
For zeroes of f{x), {x)=0
= 42 +52x-3 =0
2 =
= 4x +6\/§x—~ﬁx-3 =0 - 4x3=2x2x3
= 2x[2x + 342} - Uv2x +3] =0 =2 x¥2x2x3
= 2J2:2x +3]1-1[v2x +31 = 0 = 6v2x2
= (V2x+3)(2V2x-1) =0
=  J2x+3=0 or 2J2x-1=0
- 1
= x= 7-5 or x= 22
Verification:

B a1l o ape -
a—ﬁ,p 2,/5'“ 4,b Sﬁlc 3
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- c
= Q- = _
o+ p B 2
-3 1 _ =53 | (_i)(L%i
= AN A V2 ) 242 4
-3 -3
(-6+1) V2 _ 52 = — = —
= J_ xT—— 4 4
2v2 = LHS = RHS
= -5v2 = 5\/_ Hence, verified.
4 4
= LHS = RHS
Hence, verified.

Q7. 252 —(1+2v2)s + 42

Sol. Let f(s)=2s" —(1+2v2)s + V2
For zeroes of f{s), f(s) =0

= 252 —(1+2V2)s+ 2 =0
= —1s-242s+42 =0
= s(2s—1)-v2(25-1) =0
= (25-1)(s-v2) =0
= 25-1=0 or
= s = l or

[+ axc=(242)]
[Open the brackets]

s~-2 =0
s=2

2
Verification of the relation between o, B, 4, b and ¢

acl
=2
a+p= -0
a
R 1+J2- _H +22Ji)
o _.+J‘ 1 L2
7

= E+Ji =§+Ji
= LHS = RHS
Hence, verified.

Q8. o2 +443 - 15
Sol. Let f(p)=2% +43v-15

B=+2, a=2, b=-(1+2V2), c=+2

c
Q'B~ ;
1 2
2?2y = X<
= (ZJ(J—) 2
- V22
2 2
= LHS = RHS
Hence, verified.
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For zeroes of f(v), f{(v)=0

= 7 +43v-15 =0

= ?? +5J30-1J32-15 =0 15=5x3

=  po+53)-V3(0+5/3) =0 | =1x5x/3xy/3
= (0+5J3)(7—+3) =0

= (@+5v3) =0 or (0—+3) =0

= = -5J3 or 2= 3

Verification of relations between ¢, B, 4, b, ¢
a=-5J3, B=+v3, a=1, b=4/3 and c=-15

-b c
a+B= T G.'B— a
_ -15
NI P e ClOh s
= 43 = _4f3 = —5x3=-15
= ~-15=-15
= LHS = RHS
. LHS = RHS
H , verified. =
ence, verttie Hence, verified.

3
QQ. y2+-£\/gy—5

Sol. Let f(y)=y2+%\/§y—5
For zeroes of f{y), fiy) =0
e +%J—5_y—5 =0

=
= 2y? +3-J5y-10 =0
= 2y1+4J§y_1J§y_10=0 2x10=2x2x5
=  2yy+245)~5ly+25] =0 =2x2xV5 x5
= (y+2V5) 2y =V5) =0 =(4x5)
= y+2J5=0 or 2y—J§ =0
5
= y=-2J5 or y=%
Verification of the relations between o, B, and a, b, ¢
o=-25, B=—J2—§-, a=1, b=%\/§ and c=-5
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-b c
o+p= T o-B= a
-3 -
—J5 = (_zﬁ)(ﬁj = —
Y g T 2/ 1
1 = -5=-5
—45+J5 -3 = LHS = RHS
= — "2_‘/5 Hence, verified.
= ——ng ——3 5
] 2 2
= LHS = RHS
Hence, verified.
11 2
10. 72 - —y -2
. 7y" -3v -3 ,
Sol. Let f(y)= 7y2———y——
For zeroes of f{y), Ay)=0
= 7y2-11~y--— ={)
= 217 - lly. 2 0
= 212 -14y +3y-2=0
= 7y(By-2)+1(3y-2)=0
= Gy-2)(7y+1)=0
= 3y—2=02 or 7y+1=0
= y== or = —71
Verification of the relations between o, §, 2, b and ¢
0<2, ozl 47, po-ll, coo?
3’ 7’ 3’ 3
-b _c
= a+B= —E- a B a
i -2
= (2)_1 -_3 - [Z) (:1) .3
3 7 7 3 7 7
21 3 7 21 3
11 11 -2 -2
—_— R — —3 — = —
= 21 21 21 21
= LHS = RHS = LHS = RHS
Hence, verified. Hence, verified.
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Q1. For each of the following, find a quadratic polynomial whose
sum and product respectively of the zeroes are as given. Also find the
zeroes of these polynomial by factorisation.

-8 4 o~ 21 5 .. . -3 -1
@ 33 (#) 3’18 (i) —233,-9 (iv) VAR
Sol. Main concept: (a) If o, B are the zeroes of f(x), then
fix) =2~ (a+B)x+af
(b} The zeroes of f(x) are given by f(x)=0.
(1')0”3:_?8 and “'B=§ [Given]
fiy= 2 ~(@+P)x +ap [Formula]

22
Multiplying or dividing fix) by any real number does not affect the
zeroes of polynomial.
, ftx) = 3x% + 8x + 4 [Multiplying by LCM 3]
For zeroes of f{x), fix} =0
3% +8x+4=0
32 +6x+2x+4=0
x(x+2)+2(x+2)=0
x+2)(3x+2)=0
x+2=0 or 3x+2=0

L Jesly

x=-2 or xXr=—

sa=-2andf= -—3—2

(iz')a+B=%1~ and - =% [Given]

fy=r-(@+B)x+a-p [Formula]

- fio= (e i)
Multiplying (or dividing) f(x) by any real number does not affect the

zeroes of f{(x) so, multiplyinlg fix) by 16 (LCM), we get

flx)=16x"-42x+5
For zeroes of polynomial f{x), f{x)=0
= 16x*-42x+5=0
= 1622 -40x-2x+5=0
= 8x(2x-5)-1(2x-5)=0
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= 2x-5)8x-1)=0
= 2x-5=0 or Bx-1=0
5 _1
= x= E or X = 8
na=3and p=i
(i) e+B=-2V3 and of=-9 [Given]
fix)=2—(a+Br+of [Formula]

= 2 —(-243)x +(-9)
fix) = *+2/3x-9
For zeroes of polynomial f{x), fix) =0
P +23x-9 =0
2 +3f3x-13x -9 = 0
x(x+3J3) - V3(x+343) = 0
(x+3¥3)(x—3) =0
x+3J3 =0 or (x—\/s) =0
x=-33 or x=3
=-3y3 and B= 13

(iv) a+3=% and o-p=—— [Given]
fx)= - (a+P)x+of [Formula]

U

S A

Multiplying or dividing f(x) by any real number does not affect the
zeroes of f(x). On multiplying f(x) by 25 (LCM), we get
flx) = 2/5x°+3x - /5
For zeroes of polynomial f{x), f{x) =0
= 2J522 +3x—5 =0
= 2\52% +5x-2x—+/5 =0
= J5x(2x +5) - 1(2x +/5) =0
= (x++5) (¥5x —1) =0
= (2x+5) =0 or JBx-1=0
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o - or eo L
2 J5
-5 1

Q2. Given that the zeroes of cubic polynomial 3 - 6x* +3x + 10 are
of the form a4, (a + b), (a + 2b) for some real numbers 4 and b, find the
values of  and b as well as the zeroes of the given polynomial.

Sol.Mainconcept:u.+B+y=?,aﬂ+ﬂy+m=1:—andaﬁ'f=::’—
Let f{x) =2® - 6x% +3x + 10 [given] ...(}

a=a4, P=a+b and y=a+2b [Given]
But, flx)=ar’ + b +cx +d (i)
~a=1, b=-6, c¢=3 and d=+10 [Comparing (i) and (ii)]

a+Pfey= -%b-

y

a+a+b+a+2b~= +T6 = 32+3b=6
a+b=2 -
b=2-a (i)

Ly

c
aff + By+ya = =

da+b)+ @+ D) @)+ @+2) @) = >
R+ab+@+2ab+ab+ 2P +a*+2ab =3
3%+ 6ab+2b° =3
3a®+6a(2—a)+2(2~a)y =3 [Using (iif)]
32+120 -6 +2(4+a>-4a) =3
3P +12a+8+24*-8a~-3=0
-Z+4a+5=0
@#-4a-5=0
@#-5a+a-5=0
a(@a-5)+1(@-5)=0
(@a+1)(@a-5)=0
(@+1)=0 or (a-5)=0
a=-1 or a=5
Now, b=2-a {From (iii)]
Whena=5b=2-5=-3

T A T T T 1 (O
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Whena=-1,b=2-(-1)=3
If a=-1and b = 3, then zeroes are, 4, (a + b), (a + 2b)
=-1, (~1+3), [-1+2(3)]
=-1,25
Ifa=5, and b =-3, then zeroes are 5, [5 + (—3)], [5 +2(-3)] =5, 2, -1
So, zeroes in both casesare =2, y=-1 and a=5.
Q3. Given that +2 is a zero of a cubic polynomial
6% + V222 - 102 — 442, find its other two zeroes.
Sol. Main concept Using Euclid’s division algorithm here, remainder

is zero. Then quotient will be quadratic whose zeroes can be find out
by factorisation.

Let flx) = 62° + V2x? —10x — 42
If V2 is the zero of f(x), then (x — \/—)wﬂlbeafactoroff(x) So, by

remainder theorem when f(x) is divided by (x —+?2), the quotient
comes out to be quadratic.

62 +72x + 4
- JE) 62 +J2x" ~10x - 42
_6x*~ 632
7J2x%— 102 - 442
_ A2 14x
dx—42
_dxz4J2
s 0
f@) = (x=2)(6x? +7+2x + 4) (By Euclid’s division algorithm)
= (x—2)(6x% + V21 + 322 + )
For zeroes of f(x), f{x)=0
(x—+2)(6x* +4V2x +3J2x+4) = 0
= (x = V2) [2x(3x + 2J2) + V2(3x + 22)] =

= (x=V2) (32 +2¥2)2x+v2) =0
= x-v2 =0 or 3x+2J2 =0 or 2x+42 =0
= x=J2 or = —23\/5 or x= —_2\/_5_
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So, other two roots are = and —.

Q4. Find k so that 22 + 2x + k is a factor of 2x* + x* — 142 + 52 + 6. Also
find all the zeroes of two polynomials.

Sol. Main concept: Factor theorem and Euclid’s division algorithm.
By factor theorem and Euclid’s division algorithm, we get

-2 -2
3

fix) = g(x) X g(x) + r(x)
Let f(x) =22+ x> - 14x* +5x + 6 0)
and g(x) =2 +2x+k
2x2-3xr-8-2k
,z+z,+k) 2x'+ 13- 14x?+ 52+ 6
_2.:414131&12
~3r3-14x* - 2kx2+5x + 6
-3x%- 622 —3kx
+ + +
—8x2-2kx?+5x+3kx+6
-8x2 —16x -8k
+ + +
~2kx?+21x+3kx +8k+6
—2kx? —4kx -2k?
+ + +
21x + 7kx + 2k*+ 8k + 6
But, r(x) =0
& (21+7k)x+ 2K+ 8k +6=0x +0
= 2147k =0 and 22 +8k+6=0
22+ 6k +2k +6=0
-21 |=> 2kk+3)+2(k+3)=0
= k=7 = &+3)@k+2)=0
= =-3 = k+3=0o0r 2k+2=0
= k==3ork=-1
~. Common solutionisk=-3
So, g(x) = 222 -3x-8-2(-3)
=22 -3x-8+6
= g(x) = 2x2—-3x -2
X fix) = g(x) 4(x) + 0

= (2 +2x-3) (2% -3x-2)
= (22 -4x+1x-2) (P +3x-1x-3)
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= [2x(x~2)+1 (x-2)] [x(x + 3) — 1(x + 3)]
=3 fxx)=(x-2)(x+1) (x+3) (x-1)
For zeroes of f{x), f(x)=0
x-1)(x-2)(x+3)(x+1)=0
=@x-1)=0, (x-2)=0, (x+3)=0 and 2x+1=0

-1
=x=1,x=2,x=-3andx= 5

So, zeroes of f(x) are 1, 2, -3, and —?1

Q5. Given that (x—+/5) is a factor of cubic polynomial

x* -35x* + 13x - 3.5, find all the zeroes of the polynomial.
Sol. Main concept: Factor theorem, Euclid’s division algorithm.

Let fix)= x* —3J/522 +13x - 3.5
and g(x) = (x-5)
*+ g(x) is a factor of f{x) so f{x) = 4(x) (x—/5)
x2-2J§x+3
x‘@)xa—SJS_xz+ 13x-3\5
x"‘: 5x’
-25Bx?+132-2J5
:Zngzi- 10x
+3x—3~/§
+3x-3J5
=+
0
But, Ax) = q(x) g(x)
fix) = (¥* —2J5x+3) (x - V5)
= fix) = [ ~ (V5 +v2) + (V5 = V2))x + (V5 - V2)(¥/5 + V2)][(x) - V5]
= [2? - (V5 +¥2)x = (v5 - v2)x + (V5 - V2)(¥5 +¥2)][x - V5]
= 2x - (V5 +v2)] - (5 - V2) [x = (5 + V2)] [x - V5]
= flx) = (x =5 - v2) (2 = /5 + +2) (x - J/5)
For zeroes of f(x), f(x) =0
= (x-V5-v2)(x =5 +¥2) (x=+5)=0
=>(x—J§~J5) =0 or (x—J§+Jf)=0 or (x_JE) =0
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= x=5+42 or x=5-2 or x=++5
+. Zeroes are (V5 +v2), (Y5 - v2)and V5.
Q6. For which values of a and b are the zeroes of g(x) = x> + 2x* + z also

the zeroes of polynomial p(x) = x° - x* — 4x®+ 3x2 + 3x + b? Which zeroes
of p(x) are not the zeroes of g(x)?

Sol. Main concept: Factor theorem and Euclid’s division algorithm.
By factor theorem if 4(x) is a factor of p(x), then r(x) must be zero.

px) =" -2t —43+ 322 +3x+b

glx) = +212 +a
x2-3x+2
P2 +a) P —xt—4x3+3x%+3x+b
P2t e
“Bxi-dr—ax?+3x%+3x+b
—3r%—6x° ~3ax
+ +
23 —ax?+3x2+3ax +3x + b
_ @ s +2

—ax?-x%+3ax +3x—2a+b
So, by factor theorem remainder must be zero i.e,

rix)=0

= ~@+1)2+(Ba+3)x+(b—2a) =02 +0x+0
Comparing the coefficients of x%, x and consit. on both sides, we get

~a+1)=0 and 3a+3=0 and b-2a=0
= a=-1 and a=-1 and b-2(-1) =0

= b=-2

Fora =-1and b=-2, zeroes of g(x) will be zeroes of p(x).
For zeroes of p(x), p(x) =0
= (BP+22+a)(x2-3x+2)=0 [~ a=-1)
= [P +22-1][2-2x—-1x+2] =0
= (P +22-1) [x(x~2)-1(x-2)] =0
= (E+22-1)(x-2)(x-1)=0

Hence, x =2 and 1 are not the zeroes of g(x).
0an
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Palr of Linear Equations
3 BER in Two Variables

| EXERCISE
Choose the correct answer from the given four options in the
following questions:
Q1. Graphically, the pair of equations
6x-3y+10=0
2x-y+9=0
represents two lines which are
(a) intersecting at exactly one point
(b) intersecting at exactly two points
(c) coincident

(d) parallel
-3 1
Sol(d:Here, 4 -8_3 4_23_5 a 10
a2 2 bz "'1 Cz 9
4 _bh,a
B b oo
S0, the system of linear equations is inconsistent (no solution) and
graph will be a pair of parallel lines.
QZ.Thepalrofequahons x+2y+5=0and -3x -6y +1=0have
(@) aunique solution (b) exactly two solutions

() mﬁmtely many solutions (d) no solution
i | 1 b1 2 -1 C] 5

SoL H —=—=——,—=—=—’—=_
o _bLa
n b oo

S0, the system of linear equations has no solution.

Q8. If a pair of linear equations is consistent, then the lines will be
(@) parallel (b) always coincident
(c) intersecting or coincident.  (d) always intersecting

Sol. (c): Condition for consistency

8 # El— have unique solution (consistent) i.e., intersecting

2 b

at one point

or 4.k =a (consistent lines, coincident or depend)
B b o
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Q4. The pair of equations y =0 and y =~7 has

(@) one solution (b) two solutions

(¢) infinitely many solutions (d) no solution
Sol. (d): We know that equation of the form y = a is a line parallel to
x-axis at a distance ‘4’ from it. y = 0 is the equation of the x-axis and
y =7 is is the equation of the line parallel to the x-axis. So, these two
equations represent two parallel lines. Therefore, there is no solution.
Hence, (d) is the correct answer.
Q5. The pair of equations x = 4 and y = b graphically represents lines
which are

(@) parallel (b) intersecting at (b, 4)

(c) coincident (d) intersecting at (a, b)
Sol. (d): x = a is the equation of a straight line parallel to the y-axis
at a distance ‘@’ from it. Again, y = b is the equation of a straight line
parallel to the x-axis at a distance ‘Y from it.
So, the pair of equations x = 2 and y = b graphically represents lines
which are intersecting at (a, b).
Hence, (d) is the correct answer.
Q6. For what value of k do the equations 3x—y+8=0and 6x—ky=-16
represent coincident lines?

1 -1
@ 5 ® — (©) 2 @ -2
Sol(c): 3x-y=-8 (i)
6x— ky=-16 i)
For coincident lines,
ay bZ Cy
3_-1_-8
= 6 -k -16
sok=2. 2 k2

Q7. If the lines given by 3x + 2ky = 2 and 2x + 5y + 1 =0 are parallel,
then the value of k is

-5 2 15 3
@ - @) 5 © - @ 3
Sol. (c): For parallel lines (or no solution)
4 _bh o
n b oo
3_2%, 2
= 2° 5
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= 4k =15

= k_E

Q8. The value of ¢ for which the pair of equations cx — y =2 and
6x — 2y = 3 will have infinitely many solutions is
(@ 3 b -3 (0 -12 (d) No value
Sol. (d): For infinitely many solutions,
4 _b_a
& b o
=
Ratio
FromratioslandI, 2c=6 = c=3
From ratios land I, 3c=12 = c=4
As from the ratios, values of ¢ are not common. So, there is no value of
¢ for which lines have many solutions.
Q9. One equation of a pair of dependent linear equations is - 5x + 7y = 2.
The second equation can be
(@) 10x+14y+4=0 (b) -10x-14y+4=0
(¢) -10x+ 14y +4=0 (d) 10x-14y=—4
Sol. (d): -5x+7y-2=0 (i)
ax+by+c,=0 (i)
. For dependent system of linear equations
Yy _h_a

<
6

Pt

- & b oo K
So, a,=-5k,  b,=7k ¢,=-2%k
k=0, and 1, does not satisfy the required condition.
Fork=-2, a,=+10, b,=-14 and c,=+4 satisfies the condition.
ie, —=—"—_=_— =___ gatisfies the condition.

+10 -14 +4 2
Q10. A pair of linear equations which has a unique solution x = 2,
y=-3is

(@ x+y=-1 and 2x-3y=-5

() 2r+5y=-11 and 4x+10y=-22

(© 2x-y=1 and 3x+2y=0

(d) x-4y-14=0and 5x -y -13=0
Sol. (b and d): As x =2, y =-3 is unique solution of system of equations
so these values must satisfy both equations.
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(@) x+y=-1 and 2x-3y=-5
Put x =2 and y = -3 in both the equations.
LHS=x+y=2-3=-1(RHS)
LHS = 2x - 3y = 2(2) - 3(-3) = 4+ 9=13=RHS
(b) 2x+5y=-11 and 4x+10y=-22
Put x =2 and y =-3 in both the equations.
LHS=?_x+5y=>2><2+5(—3)=>4—15=—11=RHS
LHS = 4x + 10y = 4(2) + 10(:-3) = 8 - 30 =-22 = RHS
(¢©) 2x-y=1 and Ax+2y=0
Put x = 2 and y =-3 in both the equations.
LHS=2x-y=>2(2)+3=>7+RHS
LHS=3x+2y=>3(2)+2(—3)=>6—6=0=RHS
(@) x-4y-14=0and 5x-y-13=0
x-4y=14and 5x -y =13
Put x =2 and y = -3 in both the equations.
LHS=x-—4y=>2—4(—3)=>2+12=14=RHS
LHS =5x —y = 5(2) - (-3) = 10+3=13=RHS
Hence, the pair of equations is (b) and ().
Q1L If x = a4, y = b, is the solution of the equations x — y = 2 and
x +y =4, then the values of aand b are, respectively
(@) 3and 5 (b) 5and 3 {(¢) 3and 1 (d) -1and -3
Sol. (c): If (4, b) is the solution of the given equations, then it must
satisfy the given equations so,

a-b=2 «{d)

atb=4 (i)

= 2=6 {Adding (i) and (ii)]
= a=3

Now, 3+b=4 [From (ii)]
b=1

=
So, (¢, b) = (3, 1)-
Q12. Aruna has only ¥ 1 and T 2 coins with her. If the total number of
coins that she has is 50 and the amount of money with her is 275, then
the number of T 1 and ¥ 2 coins are, respectively

(@) 35and15 (b) 35and20 () 15and 35 (d) 25and 25
Sol. (d): Let the number of X 1 coins = x )

and the number of ¥ 2 coins =y
So, according to the question
x+y=50 0]
x+2y=75 (i)
2x+2y =100 [ x2]
Ax+2y=75 [From ()]
X =25
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Now, 25+y=50 = y=25 [From ()]
So,y=25 and x=25.
Q13. The father’s age is six times his son’s age. Four years hence, the
age of the father will be four times his son’s age. The present ages,
(in years) of the son and the father are, respectively
(@) 4and 24 (b) 5and30 (c) 6and36 (d) 3and 24
Sol. (c): Let the present age of father be x years
and the present age of son be y years.
+ According to the question, x =6y (i)
Age of father after four years = (x +4) years
and the age of son after four years = (y +4) years

Now, according to the question,

x+4=4(y+4) (i)
= x+4=4y+16
= by-4y =16-4 [ x=6y]
= 2y =12
= y=6
X =6 X6=36 years [From ()]
and y = 6 years

S0, the present ages of the son and the father are 6 years and 36 years
respectively.

TEXER
QL Do the following pair of linear equations have no solution? Justify
your answer,

() 2x+4y=3 and 12y+6x=6

(i) x=2y and y=2x

(i#) 3x+y-3=0 and 2x+%y=2

Sol. The system of linear equations has no solution if ﬁ=ﬁ¢£‘—.
() 2t+4y=3and 6x+12y=6 2 boo
Here, 421 B _4 16 _3 1
@ 6 3 b 12 3¢, 6 2
2,43
6 127 6

So, the given system of linear equations has no solution,
(i) x-2y=0and 2x -y =0
Here,
and

~1
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So, the glven system of linear equations does not satisfy
4 b,
a4 bz

(i) 3x+y-3=0 and 2x+—2-y=2

4 _3 b _ 3 q_m3_3"
So, the given system of linear equations does not satisfy
B _ bl C1

a4 bz ¢
Q2. Do the following equations represent a pair of coincident lines?
Justifies your answer.

@ 3x+;y=3 and 7x+3y=7
(iv) —?_1:—3y=1 and 6y+4x=-2

Here, —

(iid) —+y+— 0 and 4x+8y+-—5——0
Sol. Condition for coincident lines

a c
aihs
(@ 3x+%y=3 and 7x+3y=7
1
Here,“l__?i,fl_=_7.= and1=3

a, 7°b 3 21 ¢, 7
So, the given system of linear equations does not satisfy
condition (7).
(i) —2x-3y=1 and 6y+4x=-2
4 _-2_-1 by -3 -1 4 &a 1

Here, = =3" 3," 62 ™ o 2
So, the given system of linear equations does not satisfy given
condition (f). '
i) Z+y+2=0 and 4r+8y+-—==0
2 5 16
> by 1 c % 32
4 _2_1 5 _ 1.5 _
Here, 2-=4=5" 3,°8 ™ ¢, 5 2
16
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5 =

So, the given system of linear equations does not satisfy
condition (3).
Q3. Are the following pair of linear equations consistent? Justify your
answer.
() 3x-4y=12 and 4y+3x=12
.~ 3 1 1 1
Zpy=— —x—-3y==
(n')sxyz and 5x y6
(i) 2ax+by=a and 4ax+2by—-23a=0,a,b#0
() x+3y=11 and 2(2r+6y)=22
Sol. For consistent gystem of linear equations 4, b # 0

h_a (infinitely many solutions)
4 b, c
m # ﬁ s .
— (unique solution)
fy bz
() 3x-4y=12 and 4y+3x=12
Here, i_ﬁ--l b_1=_4=_1 4 _12 =1
a, 3 " b, 4 ¢, 12
4 h,a
n b o
So, the given pair of linear equations is inconsistent and has no
solution.
i 3 1 1 1
—_— - -_—— —_ —3 =
@i 5x y 2 and 5x Y 6
Here, 435 _, B _-1_1 . o _12_6_
o V5 7 b, -3 3 c, 16 2
bk
4 b

S0, the given pair of linear equations is consistent and has
unique solution.
(fi)) 2ax+by=a and 4ax+2by-22=0

Here, 1 -22_1 bn b _1 . a_a_1
a, 42 2" b, 2 2 c, 24 2
y _b_q
Ca b g
So, the given pair of linear equations is consistent and has
infinitely many solutions.
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(i) x+3y=11 and 2Qx+6y)=22

orx+3y=11and 4x+12y=22
Here,ﬁ-=1, b—1=i=l and i:ﬂ:l

5 A B 12 4 c, 2 2
4_h,a
o b oo
So, the given pair of linear equations is inconsistent and has no
solution.

Q4. For the pair of equations, Ax + 3y = -7 and 2x + 6y = 14, to have
infinitely many solutions the value of A should be 1. Is the statement
true? Give reasons.

Sol. Ax+3y+7=0 ()
2x+6y-14=0 - (#)
For infinitely many solutions,
a_bh_a
4 b o
W Abh 3 16 7 1

So, LY #* EI—, for any value of A.
b, o
Hence, the given statement is not true.
Q5. For all real values of ¢, the pair of equations x -2y =8and 5x - 10y=¢
have a unique solution. Justify whether it is true or false.
Sol. (False) System of linear equations are

. x-2y=8 ()

5x-10y =c (i)
A1l 0y -2 1 a_"8_8
4 5 b, =10 5 g —¢ ¢

As & _ l;h s0 system of linear equations can never have unique
@ & )

solution.

Hence, the given statement is false.

Q6. The line represented by x = 7 is parallel to x-axis. Justify whether

the statement is true or not.

Sol. The line represented by x = 7 is of the form x = 4. The graph of the

equation is a line parallel to the y-axis. .

Hence, the given statement is not true.
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QL. For which value(s) of A do the pair of linear equations Ax +y = A?
and x + Ay =1 have
() no solution? (i)} infinitely many solutions?
(i) a unique solution? '

; 4 _h.a
(i) For no solution, P * .
- AL M
1 2 1
I O I
From ratio [ and II, we get
A=1
= A=11
(i)} For infinitely many solutions,
a4 h_a
B b o
S L
1 A 1
= M=1 = A=zl
A a2
Also, T=T
= l2'=l
= A2-A=0
= AA-1)=0
= A=0, A=1

. Common solution for which the pair of linear equations has
infinitely many solutions is A =1 only.

L
(iif) For unique solution, 4 # -+
q b,
L'
1 A
= A2z1 or A#l,-1

So, for unique solution all real values except A =1, - 1.
Q2. For which value(s) of k will the pair of equations kx + 3y =k -3 and
12x + ky = k has no solution?
Sol. kx+3y=k-3
12x+ky =k

50 @ NCERT ExemprarR ProBLEMS MATHEMATICS—X


http://www.cbsepdf.com

www.cbsepdf.com

System of eqns. will have no solution if

%ﬂﬂﬂ

§ 44yl

q_bha
& b oo
k 3 k-3
ook k.
i =36
k=+6
3 (k-3)
k k
k%-3k =3k
k*-3k-3k+#0
K2 -6k#0
k(k-6)+0
k+#0 andk=#6

So, the value of k for which the system of linear equations has no
solution is k =-6.
Q3. For which values of 2 and b, will the following pair of linear
equations has infinitely many solutions?

x+2y=1
(@a-byx+(@+by=a+b-2

Sol. For infinitely many solutions,

aq _bh_o
2] bz 2

1 2 1
= (a-b) " (a+h) (a+b-2)
I I m
From ratios [ and II, From ratios I and II1,
2q-2b=a+b 2a+2b~4=a+bh
= a-3b=0 (D) = a+b=4 (i)
Now, solving (i} and (ii), we have
a-3b= 0 ()]
_a+b= 4 (i) [Subtracting (i) from (i)]
-4bh=-4
= b=1 '
and a=4-b [From (i7)]
= a=4-1
= a=3
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Q4. Find the values of p in (i) to () and p and 4 in () for the following
pair of equations:
() 3x-y-5=0and 6x—2y-p =0, if the lines represented by these
equations are parallel.
() —x+py =1 and px — y = 1, if the pair of equations has no
solution.
(iif) —3x + 5y =7 and 2px — 3y = 1, if the lines represented by these
equations are intersecting at a unique point.
(iv) 2x+3y—-5=0and px-6y—8=0, if the pair of equations has a
unique solution.
(v) 2x + 3y =7 and 2px + py = 28 — qy, if the pair of equations has

infinitely many solutions.
Sol. (i) Given equations are
3x-y-5=0 ()]
6x-2y-p=0 (i)
5 31 b4 -1 1 6_-55
o, 6 2" b, -2 2" ¢, -p p
The lines will be parallel if 4 = 2L, &1
B b o
1 1.5
—) iy
2 2 p
= p#10

So, the given lines are parallel for all real values of p except 10.
(it} Given pair of equations is

-x+py=1 (i)
px-y= 1 ...(ii)
. 4 b o
For no solution, — = =
B b oo
1 p 1
—— I — ¢ ——
= p -1 1
I o Imm

Fromratios land I, p? =1 or p=x1
Using ratios I and I, p # -1
For p =1, the given equations have not any solution.

(#if) Pair of equations is
Bx+5y=7 i)
2px-3y=1 (il
For unique solution, we have
LA
B b
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S.,5

2p *73 9
#..._

= Wp=+9 = P*p,

=

Hence, the given equations have unique solution for all real values of
9
ex =,
p except 10
(iv) Pair of equations is
2¢+3y-5=0 1))
px—6y-8=0 (i)
Pair of equations have unique solution if
LR
4 b

i 44l
-
*
|
I

p*-4
Hence, the system of linear equations has unique solution for all real
values of p except - 4.
(v) Given system of linear equations is

2px+py = 28 -4y
ie., 2px+(p+q)y =28 (7)
2+3y=7 -{ii)
The system of equations will have ’iJnﬁnitely many solutions if
4 9 _6
2 b o
2p_p*9 28
= 2 3 7
I o m
Using ratios I and II we get,
2 _ptq
2 T3
= 3p=ptq
= 2p-q=0
= q=2p (i)
Using ratios I and III, we get
2
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q=2p=2x4-=8 [From (iii)]
g=8 and p=4
Now, 2p _p+q 28
2 3 7
= p_r+q_4
1 3 1
By substituting the values of p and 4, we have
A8
12
d=—=
= 3
= 4=4=4

Hence, the given system of equations has infinitely many solutions

whenp=4and g=8.

Q5. Two straight paths are represented by the equations x — 3y =2 and

—2x + 6y = 5. Check whether the paths will cross each other or not.

Sol. Two straight paths are represented by the equations
x-3y=2and -2x + 6y = 5. .

For the paths to cross each other i.e., to intersect each other, we must

have-"zlvtb—1
a, by ) ) 3
a 1 - -3 -1
Now, L = —=— and L=""-"_
M T2 2 B, 6 2
L)
2 bz

Hence, the two straight paths domot cross each other.
Q6. Write a pair of linear equations which has the unique solution
x=-1, and y = 3. How many such pairs can you write ?
Sol. For system of linear equations

ax+by+c =0

ax+by+c,=0
the lines has unique solution x = -1 and y = 3 so it must satisfy the
above equations.

y a(-1)+b,(3)+c, =0

and aL(-1)+b,3) +c, =0
= -a;+3b,+c, =0 (1)
and —ay+3b,+c, =0 ()]
The restricted values of a,, 2, and b,, b, are only
4 _ 4 "
% b -~
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So, all the real values of a, a,, b,, b, except condition (iif) can form so
many linear equations which will satisfy equations (i} and (i) and
have solution x=-1and y=3.

We can have infinite number of lines passing through (- 1, 3), which
is the solution of intersecting lines at this (- 1, 3) point.

So, infinite number of pairs of system of equations are possible
which has unique solution x=-1and y = 3.
Q7. 1f 2x + y = 23 and 4x - y = 19, then find the values of 5y — 2x and

4 2
x
Sol. Given equations are 2x+y =23 ()]
4x-y =19 ()]
Adding equations (i) and (ii), we get
6x = 42
= x=7
Now, 2N +y=23 [From (/)]
= y=23-14
= y=9

Sa, 5y——21'=5(9)—2(7)=45—14=31
and 1_2-:2_2:9_—14_::?
x 7 7 7

Hence, the values of (5y—2x) and (% - 2) are 31and —75 respectively.

Q8. Find the values of x and y in the following rectangle:

D C
4—? ----- x+3y ----—-?-»
! Vol
(3x+y) 7
i )
] ]
€-g - 13 —=--=- v >
A B

Sol. As the opposite sides of a rectangle are equal so by figure, we
conclude that

3x+ y= 7 ...(t')

x+3y=13 {1))

9x+3y=21 [From (i)}
x+3y=13

8x = 8 [Subtracting (if) from (i)]
x=1
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Now, (N)+y=7 [From (1))
= y=7-3

= y=4

and x=1

Hence, the required values of x and y are 1 and 4 respectively.
Q9. Solve the following pairs of linear equations:

@ x+y=33, 310;62y=—1, 3x-2y+0

) Li8_y 3x_¥_
3 4 4

i) 4x+8=15, 6x-8=14, y=0
y ¥

D T 1 1

———=-1 —+—=8,

(iv) =y , x+2y 8, xy=+0

(v) 43x+67y=-24, 67x+43y=24
X ¥ x l =

(vi) a+b at+b, az 2, ab#0

(vid) 2y —E A —j, x+y#0, 2x—y+#0
x+y 2 2¢- y 10
Sol. Some important rules for easy solution.

¢ Fraction in which constants are in denominators, convert the
equation in the form of ax + by = c by multiplying the equation
both sides by LCM of denominators of equation,

* We can not multiply an equation by variable unless variable
is not zero. If variables are not zero, then we can multiply by
variables also. '

* If in system of equations, x or y or both are in denominator and
are symmetric no need to remove denominator.

®* Remove decimals and again ‘remove denominators by
multiplying LCM of denominator to both sides.

(i) We have x+y=33 ()
0.6 .
3x-2y - -1 (i)
On multiplying eqn. () by 20, we get
20x + 20y = 66 (i)
-From eqn. (ii), we have
-3x+2y =06
On multiplying it by (-10), we get
30x -20y = -6 -(iD)
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Now, adding (iif) and (iv), we get

30x - 20y =-6 (i)
20x + 20y = 66 (i)
50x = 60
= x=-62 = 1:=g = x=12
50 5
Now, 10(1.2) + 10y = 33 [From (i)]
= 12+10y =33
= 10y = 3312
21
= y= 0 = y=21
The solution of the given system of equationsis x=12,and y=2.1.
x. ¥
(ii) 3 + i 4 () XLCM 12
5?’—% =4 (i) X LCM 24
4x+3y= 48 ..{iii)
20x- 3y= 96 (v}
24x =144 [By adding above two equations]
144
= x=og = %= 6
Now, 4x+3y =48 [From (iii)]
On putting the value of x = 6, we have H
4(6) +3y = 48
Jy=48-24
3y=24

24
o e— =I8
¥y=3 =Y

i 1l

So, the solution of the given equationsisx=6and y =8
6

(i) i 15 ()x6or3
6x-8 =14 i) xdor2
y

(As y is in denominators and symmetric so no need to remove
denominator and 6 and 4 are divisible by 2 so we can multiply (i), (i) by
3 and 2 respectively) '
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12x + 18 45 -..(ifd)
y
120- 16 _ g .{iv)
y
- + -
18 16 . ..
— + —y' = 17 [By subtracting (iv) from (iii)]
18 +16 _ 1_7
¥ 1
= 17y = 34
= = ﬁ = y=2
RSy Y
Now, 12x + 18 45 [From (iii}]
y
= 1?_x+-]§§ =45 [+ y=2]
= 12x =45-9
= 12x =36 = x=3andy=2
(i) Given equations are
1 1 1
—2;—3 =-1 wof) X >
1 1
— = :
2y Wi XL, x,y# 0

[x, y both are in denominator and symmetric so no need to convert
into linear equation hence, can be eliminated directly]

1
Multiplying eqn. (7) by the coefficient of ; in (if) and vice versa, we have

1
é - Z = —% (1)
1 1 .
T + Z = 8 E...(w)
L, 1_g-1 [addingeqns (iii) and ()]
4x x 2
1+4 16-1
= 4 T T3
5 15
= 4 2
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= 15x4x =5x2
_ 5x2 1
= *= 15x4 s
Now, 1 + L =8 [From (iv)]
! x 2y
= —]- + —L =8 [ X —l]
(1) 2y 6
6
= 6+ LI 8 = 1. 8-6
2y 2y
2
= 2ly =7 = 4dy=1 = y=%
So, x= 1 and y= 1 .
6 4
(v) Given pair of equations are
43x + 67y = -24 ()]
67x +43y = 24 D))
= 110x+ 110y =0 [Adding (1) and (i1)]
= x+y=10 ..(1if)
Subtracting (ii) from (i), we have
—24x+24y =-48
= ~x+y=-2 (D)
x+y=0 [From (iii)]
= y=-2 [Adding (iii) and (i7)]
=-1
From (iii), x +z =0
= x+(-1)=0 [ y=-1]
= x=1
and y=-1

Hence, the solution of the given equationsisx =1,y =-1.
(vi) Pair of linear equations is,
x, ¥
=+

PRI =a+b (i) xab
i2+zy? =2 W) xaW?, a,b#0
Multiplying (i) by LCM ab, and (if) by LCM V%, we have
bx + ay = a%b + ab? i) xatora
bx + a%y = 20°° w(iv)xaorl
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abx + a*y= a’b+ a2’ (D)
Px+ ay= 22%0* .(iD)
= - - [Subtracting (vi) from ()]
abx — Px = b —at?
= bx (a~b)=a’h (a-b)
b(a - b)
= x=a
Now, bx +ay = &% + ab? [From (ii)]
= b(a®) +ay = &b + ab? [ x=a]
= ay = a’b + ab* — i?b
= ay = ab?
2
= y=ab; = y:bz
a
S0, the solution of the given equations is x = 2% and y =¥
) ) 2y 3
(vii) We have: vy "3 ()
y 3 .
2x-y 10 (i)
[(x+y)#0and (2x - y) # 0)]
Inversing the eqn. (i), we get
x+y - 3
2xy 3
x ¥ 2
= —_—t = -
2xy 2xy 3
= i+—l -2 (iid)
2y 2x 3
Inversing the eqn. (ii), we get
2x—-y _ 10
xy -3
2x y -10
= ———— e —
Xy xy 3
2 1 -10
= £ -
y x 3
% 2 " 3 «(iT
2 1 -5 .
Now, 2y 223 [From (iv)]
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and — + L 2 i
2wt 2 3 [From (iii)}
2 ! 5+2 Adding (jif) and (¢
Ly —=-24E
SRy 373 [ g (i) and (iv)]
2+1 -5+2 3 -3
= 2y 3 = 2y 3
3 3
=» —_ =1 = y: —
2y 2
2 1 -5 .
Now, E'Z =3 [From (iv)]
. 2.1 _-10
y X 3
_2 1. -1 [ -3
X ) .
2
- 4 1 -0
-3 x 3
= 1 _-1o.4
x 3 3
-1 -6
= x 3
1
= — = *2 = 2x=1 =x= 1
1 -3 x 1 2
So,x= E andy= -—2— .
Q10. Find the solution of the pair of equations X +¥ 1=0 and
X Y _15.Hence, find 3, ify=Ax+5. 105
8 6
Sol. Given equations are y
—+Z-1=0 0
105 (02
and %+% =15 ) %24
ie., 2x+4y =20 -({if)
3x + 4y = 360 «(iD)
2x+ 4y= 20 o(ifd)
3x+ 4y= 360 -.(i0)
- = - [Subtracting (iv) from: (jii)]
-x = -340
= 4x = +340
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g
E:

2x +4y =20 [From (iii)]
x+2y =10
340+2y =10 [+ x=340]
2y =10-340
2y =-330

~330
= 2 165
¥==

x =340
y=Ax+5 [Given]
-165 = A(340) +5 [** y=-165and x =340]
—A340) =5+ 165
~M340) = 170
U I
~340 N
Hence, the solution of the given pair of equations is x = 340, y = - 165
and A = —% .
QI11. By the graphical method, find whether the following pair of
equations are consistent or not. If consistent, solve them.
() 3x+y+4=0 and 6x-2y+4=0
() x-2y=6 and 3x-6y=0
(fii} x+y=3 and 3x+3y=9
Sol. (i) Given equations are

U UUU?%U 1| S| A A

3x+y+4=0 ()
6x-2y+4=0 (i)
8.3 1 5 1 -1 g 4
g, 6 2" b -2 2" ¢ 4
A
a b
So, the given pair of equations is consistent and has unique solution.
3x+y+4=0 {From ()]
>
If x=0, y=-3(0)-4=0-4=-4
x=1, y=-3(1)-4=-3-4=-7
x=2, y=-32)-4=~-6-4=-10
X 0 1 2
y | -4 -7 ]|-10
6x-2y+4=0 [From (if)]
= x~y+2=0
= ~-y==3x~-2

NCERT ExempLAR ProBLEMS MATHEMATICS—X


http://www.cbsepdf.com

www.cbsepdf.com

-
If x=0, y=30)+2=0+2=2
x=1, y=3(1)+2=3+2=5
x=2, y=32)+2=6+2=8

x 0 1 2
v 2 5 8

Intersecting point is (-1, ~1) e, x=—1 and y =1
(i) Given equations are,

x-2y=6 {f)
3x-6y=0 ()
4_1 b _-2_1 a6
a, 3 b -6 3 ¢ O
L m_ba
a b o

. System of equations is inconsistent. Hence, the lines represented by
the given equations are parallel. So, the given equations have no solution.
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(iif) Pair of equations is

x+y=3 )]
3x+3y=9 (i)
4.1 5 1 g 31
o, 3 b 3 ¢ 9 3
So, A _b_a
a4 by ¢

So, the system of given equations have infinitely many solutions.
Graph will be overlapping so pair of equations is consistent.

As the lines are dependent so points on graph for both equations will
be same. To draw, we can take any one equation.

xt+ty=3
= y=3-—-.‘t
If x=0, y=3-0=3
x=1, y=3-1=2
x=2, y=3-2=1
Points for graph of equation (f) and (i) are

x 01l 1
y 3 2 1 0| -1

So, the lines represented by the given equations are coinciding.
equations are consistent.

Some solutions of system of equations are (0, 3), (1, 2), 21,360 -
(4,-1) and (5, -2).
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Q12. Draw the graph of the pair of equations 2x + y=4and 2x -y =4.
Write the vertices of the triangle formed by these lines and the y-axis.
Also find the area of this triangle.

Sol. 2x+y=4 (i)

=

If x=0, y=4-20)=4-0=4
x=1, y=4-2(1)=4-2=2
x=2, y=4-2()=4-4=0

x 0
Y 4
@l A
-y =4 i)

2
0 |-2
C

| b=

=

x=0, y=2(0)-4=0-4=-4
x=1, y=201)-4=2-4=-2
x=2, y=22)-4=4-4=0
x 0 1 2 3 4
y (-41-210 2 4
(i) | E F G H I
s R e it RIS eI g
£ it (i)
i i o 4, Gt _'?*?fé'-;l i
I 1 i Hi .“-[:L: 5 I : 0
RIRACE HIE St e
as H I+ A
: OO v -
HFEN ..j He ‘J:?, EHOCH
2 T A2 F DR &
- : e et s, S =L
EUNBESIEE mnloy <5 LB BB Db S Sl i1 S ik
! ' 1 Scale: X and Y axis
=2 Ige RaEm RS T | 5 small divisions ~ H
To e =1 unit i
‘ v 1
1 1 e O B

Triangle formed by the lines with y-axis is AAEC. Coordinates of
vertices are A(0, 4), E(0, —4) and C(2, 0).
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Area of AAEC = %Base x Altitude

= lAE)(CO
2

%x[4—(—4)]x(2—0)

1
=—x8x2 =8
2

Area of AAEC =8 square units
Q13 Write an equatwn of a line passing through the point representing
the solution of the pair of linear equations x + y=2 and 2x -y =1. How

many such lines can we find?
Ans. Given pair of linear equations is
x+y=2 (i)
2r-y=1 ()
Here, ﬁ-=-1—, b—1=i=—1
g, 2 b -1
- LS
& b

So, the given pair of equations has unique solution.
For solution of equations, add (7) and (ii), we get

3::=33
= x=3- = x=1
Now, x+y=2 [From (i)]
= 1+y=2 = y=1 h [ x=1]

Hence, the solution of the given equations isy=landx=1.

Now, we have fo find a line passing through (1, 1). We can make
infinite linear equations passing through (1, 1). Some of the linear
equations are given below:

Step I: Take any linear polynomial in x and y, let it be 8x - 5y.

Step II: Put x =1 and y = 1 in the above polynomial, i.e.
8(1)-5(1)=8-5=3

Step IIL So, the required equation of line passing through (1, 1) is

8x-5y=3

Some more required equations are 2x ~ 3y = -1, 3x - 2y = 1 and

5x-2y=3and x-y=0etc.

Q14. If (x + 1) is a factor of 2x° + ax® + 2bx + 1, then find the values of a

and b given that 22 - 3b=4.

SoLLetf(x) =23 +ax? +2bx + 1

If (x + 1) is a factor of {x), then by factor theorem f{(— 1) =0.

A1) =2(-1)2 + a(=1)2 + 2b(-1) + 1 =
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= -2+4-2b+1=0
= a-2b=1 (D
20-3b =4 (i) [Given]
2 —4b = 2 [ x2]
20 -3b=14 [From (if)]
-+ -
-b =-2
= b=2
Now, a-2b=1 [From (3)]
= a-22)=1 [+ b=2]
= a=1+4
= a=5 b=2

Q15. The angles of a triangle are x, y and 40°. The difference between
the two angles x and y is 30°. Find x and y.
Sol. x, y and 40 are the measures of interior angles of a triangle.

- x+y+40° = 180°
= x+y = 140° ()
The difference between x and y is 30° so
x—y=30° (i)
x+y=140° [From ()]
2x = 170° [Adding (7) and (i?)]
= = % =85°
Now, x+y=140° [From ()]
= 85° +y = 140° [~ x=85
= y = 140° - 85°
= y=>55°
and x = 85°

Q16. Two years ago, Salim was thrice as old as his daughter and six
years later he will be four years older than twice her age. How old are
they now? '
Sol. Let the present age of Salim be x years.
Also, let the present age of his daughter be y years.
Age of Salim 2 years ago = (x — 2) years
Age of Salim’s daughter 2 years ago = (y — 2) years
According to the question, we have

Age of Salim was = thrice x daughter [Given]
= x-2=3x(y-2)
= x-2=3y-6
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= x-3y=-4 (i)
Age of Salim 6 years later = (x + 6) years
Age of Salim’s daughter 6 years later = (y + 6) years
According to the question, we have
x+6=2(y+6)+4

= X+6=2y+12+4
= x-2y=16-6
= x-2y= 10 (i)
x-3y=-4 [From (i)]
=+ _+
y= 14 [Subtracting (i) from (i7)]
Now, x-2y=10 [From (ii)]
L= x—-2(14)=10 [ y=14]
= x=10+28
= x =38

o Age of Salim at present = 38 years
and  age of Salim’s daughter at present = 14 years
Q17. The age of the father is twice the sum of the ages of his two
children. After 20 years, his age will be equal to the sum of the ages of
his children. Find the age of the father.
Sol. Let the present age of father be x years.
Also, let the sum of present ages of two children be y years.
The age of father is (=) twice (x 2) the sum of the ages of two children
= x=2X(y) = x=2%
= x-2y=0 ()
Age of father 20 years later = (x + 20) years
Increase in age of first children in 20 years = 20 years
Increase in age of second children in 20 years = 20 years
. Increase in the age of both children in 20 years = 20 + 20 = 40 years
* Sum of ages of both children 20 years later = (y + 40)
Now, according to the question, we have
Father will be (=) sum of ages of two children [Given]
x+20=y+40
x-y=20 ..{ii)
2y-y =20 [+ x = 2y) from (7]
y = 20 years
x=2y [From (3]
x=2x20
x=40
. Age of father is 40 years.

LUZUUL Y
=
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Q18. Two numbers are in the ratio 5:6. If 8 is subtracted from each of
the numbers, the ratio becomes 4: 5. Find the numbers.
Sol. Let the numbers be 5x and 6x respectively. So, new numbers after
subtracting 8 from each will be (5x — 8) and (6x - 8) respectively.
According to the question, ratio of new numbers is 4:5.
5x-8 4
6x-8 5
25x - 40 = 24x-32
25x - 24x = 40-32
x=8
.. Required numbers =5 and 6x become 5 x 8, 6 x8
i.e,, Required numbers = 40 and 48
Q19. There are some students in two examination halls A and B. To
make the number of students equal in each hall, 10 students are sent
from A to B. But if 20 students are sent from B to A, the number of
students in A becomes double the number of students in B. Find the
number of students in the two halls.
Sol. Let the number of students initially in hall A be x.
and the number of students initially in hall B be y.
Case I: 10 students of hall A shifted to B
Now, number of students in hall A= (x - 10)
Now, number of students in hall B = (y + 10)
According to the question, number of students in both halls are equal.
x-10=y+10
= x-y=20 ()
Case II: 20 students are shifted from hall B to A, then
Number of students in hall A becomes =x +20
Number of students in hall B becomes =y —20
According to the question, students in hall A becomes twice of
students in hall B.

(I

o x+20 = 2(y - 20)
= x+20 =2y —40

= xX— 2y = ~60 (ii)
x- y= 20 [From (i)]
- + - [Subtracting eqn. (i) from (ii)]
-y =-80
= y =80
Now, xr-y=20 [From ()]
= x-80=20
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= x=20+80

= x =100

. Number of students initially in hall A =100

and number of students initially in hall B = 80

Q20. A shopkeeper gives books on rent for reading. She takes a fixed
charge for the first two days and an additional charge for each day
thereafter. Latika paid ¥ 22 for a book kept for six days, while Anand
paid ¥ 16 for the book kept for four days. Find the fixed charges and
the charge for each extra day.

Sol. Let the fixed charges for first two days =3x

Let the additional charges per day after 2 days =% y

Latika paid ¥ 22 for six days. [Given]
2 days fixed charges + (6 — 2) days charges = 22
= x+4y=22 (D)

Anand paid X 16 for books kept for four days.
2 day’s fixed charges + (4 — 2) day’s additional charges =16

= x+2y=16 -..(if)
xt2y= 16 [From (if}]
x+4y= 22 [From ()]

— - - [Subtracting eqn. (7) from (i7)]
-2y = -6

= y =33 perday

Now, x+2y =16 [From (i)]

= x+2(3)=16

= x=16-6 = x=10

So, the fixed charges for first 2 days =¥ 10

The additional charges per day after 2 days =% 3 per day

Q21. In a competitive examination, 1 mark is awarded for each correct
answer, while 1/2 mark is deducted for every wrong answer. Jayanti
answered 120 questions and got 90 marks. How many questions did
she answer correctly?

Sol. Let the number of questions attempted correctly = x

Number of questions answered = 120

So, wrong answer attempted = (120 - x)

Marks awarded for right answer =1 x x = x marks

Marks deducted for (120 — x) wrong answer = 1 (120 - x)
Totals marks awarded =90 2

x—%(lzo-x)=90 = —-60+—=90

x Ix
+= = = =
= x > WN+60 = 2 150
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150 x 2

x=100

Hence, Jayanti answered 100 questions correctly.
Q22. The angles of a cyclic quadrilateral ABCD are ZA = (6x + 10)°,
£B = (5x)°, £C = (x +y)°, £D = (3y - 10)°. Find x and y, and hence the
values of four angles.
Sol. The sum of opposite angles of a cyclic 11 ABCD is 180° so

ZA+ /C = 180° [Opposite £s of cyclic (]

= xXc

= (6x +10) + (x + y) = 180°
= 6x+10+x+y =180°
= 7x+y =170° Q)
Also, ZB+ £D = 180°
= 5x + (3y - 10) = 180°
= 5x + 3y = 180°+10°
= 5¢+3y= 190 (ii)
21x+ 3y= 510 ...(iif) [From (i)]
-16x = -320 [Subtracting eqn. (7) from (i)]
320
= =— = x=20
16
Now, 7x+y =170 [From (3)]
= 7(20)+y =170
= y = 170 - 140
= y=30
and x=20

ZA=(6x+10)° = (6x20+10)°= (120 +10)° = 130°
ZB = (5x)° = (5x20)°=100°
ZC = (x +¥)° = (20 + 30)° = 50° \
£D=(3y-10)°=(3x30- 10)° = (90 - 10)° = 80°
Hence, the values of x and y are 20 and 30 respectively. ZA, ZB, ZC,
and £D are 130°, 100°, 50°, 80° respectively.

[ EXERCISE 3.4 |

QL. Graphically, solve the following pair of equations 2x + y = 6 and
2x-y+2=0,Find theratio of the areas of thetwo triangles formed by the
lines representing these equations with the x-axis and the lines with the
-axis.

Sol. Given equationis2x+y= 6

= -0
I x=0y=6-2(0)=6

x=1y=6-2(1)=6-2=4
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x=2,y=6-2(2)=6-4=2

X 0 1 2
y 6 | 4 2
I Al B C

Given equationis 2x—-y+2 =0

- €0

If x=0, y=20)+2=0+2=2
x=1, y=2(1)+2=2+2=4
x=2, y=22)+2=4+2=6

x 0 1 2
y 2 4 6
II D E F

The area of A BGH formed by lines and X axis = —;—GH x BJ

1 1 .
= E[3—(—1)]x(4—0) = EX4X4 =8 sq. units
N N j, 1-}(1\1' ! - - 3 H
e ‘Eﬁﬁ' H b
2 lli‘ H :L:(;-ﬁj '''''
,'_-IE ] T BiE L
H -4 -
H Fli.K { »-]3&[,;4 Kuaulaanal hnanlen
EESE N 2l ___]! ,: ) 8,
P4 ) ]
H S
{:..' _‘{l) 1 H
EEbdsn e P G FJa1EE2b AN e 5 &
i 1| Scale: X and Y axis
H- v 1 5 divisions = 1 unit
5h 5 THH *""'“" NN RN ER SRR AR R aa]

TheareaofABADformedbylinesandYaxis=%ADXKB
= %(6—_2)x(1—0) = %x4x1 =2 sq. units

Ratio of areas of two As = —_=g=
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Q2. Determine graphically the vertices of the triangle formed by the
linesy=x, 3y=x, and x+y=8.
Sol. Given equations are

y=x ()
x =3y i)
x+y=8 ..(ii)
? 0 8 g =88 -x [From (iii)]
X= , y =8—-[)=
y=8-x [N | J | K | L [ M
x 0 1 2 8
Yy 8 7 6 1]
y=x I A B C D
X 0 1 2 3
v 0] 1 2 3
x=3y OI]E|F|G]|H
X 0 1 2 3
) 0 3 6 9
4—;:#:{ :1’ 2
t:‘_i & ‘TI"‘:‘"*" 11 o 4 L SRS
g" =2 “, _I;-f---'-* 4 : 87.":::. ):":md;;
Scale: X and Y axis
m v 5 divisions = 1 unit

Hence, the vertices of A GNA formed by 3 lines are G(2, 6), N(4, 4) and
A(0, 0).
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Q3. Draw the graphs of the equations x =3, x=5,and 2x -y -4=0.
Also find the area of the quadrilateral formed by the lines and the
x-axis.

Sol. The given equations are
x=3 wo{f)
x=5 (i)
2x-y-4=0 (1)
= y=2x- y=2x-4
If x=0,then y=2(0)-4=0-4=-4 x| 0]1)12[3]4
x=1,then y=2(1)-4=2-4=-2 y| 421024
x=2,then y=2(2)-4=4-4=0 »>=>M|G|H|J|K|L
x=3,then y=2(3)-4=6-4=2
x=4,then y=2(4)-4=8-4=4
x=3 x=5
x{3]|]3]3 x| 5]|5]5
y|1[2]3 y|3|4]|5
IJA|B|C ON|D|[E|F

The coofdma , A;?tiie verhces of ﬂie required I:lPMNB are P(3,0),
M(5,0), N(5,6) and B(3,2)
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The quadrilateral formed by these given three lines and x-axis is [J
PMNB. It is trapezium, So, area of the required trapezium

=%(BP+MN)><PM

N

[(2-0)+(6-0)](5-3)

= Ex8x2 =B square units

Hence, the area of required (] PMNB = 8 square units.

Q4. The cost of 4 pens and 4 pencil boxes is ¥ 100. Three times the cost
of a pen is T 15 more than the cost of a pencil box, Form the pair of
linear equations for the above situation. Find the cost of a pen and a

pencil box.
Sol. Let the cost of apen=%x
Let the cost of a pencil box=3 y
»~ The cost of 4 pens and 4 pencil boxes = 100 [Given]
4x +4y = 100 (i)
x+y=25 «(if)  [By dividing (i) by 4]
Accoding to the second condition, we have
3x=y+15
3x-y=15 (iit)
x+y=25 (i7)
4 =40 [Adding (if) and (iii)]
40
= x= —4— =10
Now, x+y=25 [From (ii)]
= 10+y=25 [+ x=10)]
= y=25-10=X15

So,x=¥10and y =% 15

Hence, the cost of a pen and a pencil box are ¥ 10 and ¥ 15 respectively.
Q5. Determine, algebraically, the vertices of the triangle formed by the
lines, 3x -y =3,2x-3y=2and x + 2y =8.

Sol. Given linear equations are

3x-y=3 (i)
2x—3y =2 (i)
x+2y=8 (i)

Let the intersecting points of lines (i) and (i#} is A, and of lines (if) and
(i#) is B and that of lines (fif) and (i) is C.
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The intersecting point of (i) and (i) can be find out by solving (i)
and (i) for (x, y).

3x-y=3 [From (i)]
2r~3y =2 [From (i1)]
9x—-3y= 9 -..(iv) [Multiplying eqn. (i) by 3]
2x—3y= 2 [From (if)]
—  + —
7x =7 [By subtracting (if) from (iv)]
= x= ; = x=1
Now, 3x-y=3 [From ()]
= 31)-y=3 [~ x=1]
= -¥y=3-3 = -y=0 = y=0

So, intersecting point of eqns. (i) and (i) is A(1, 0).
Similarly, intersecting point B of eqns. (if) and (iii) can be find out as
follows:

2x-3y=2 [From (if)]
x+2y=8 [From (iii)]
2rx— 3y= 2 [From ()]
2r+ 4y= 16 ..(v) [By multiplying (iii) by 2]
-7y =-14 [Subtracting (v) from (i)]
14
= y= 7 = y=2
Now, x+2y=8 [From (ii)]
= x+2(2) =8
= x=8-4
= x=4

So, the coordinates of B are (4, 2).
Similarly, for intersecting point C of eqns. (/) and (fii), we have

Jx-y=3 [From (i)]
x+2y=8 [From (jif)]
Multiplying (i) by 2, we get
6x-2y= 6 «.(T1)
x+2y= 8 [From (iii)]
7x =14 [Adding (vi) and (iif)]
14
= xr=— = x=2
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Now, 3x—y=3 [From ()]
= 32)-y=3

= -y=3-6

= -y=-3 = y=3

So, point C is (2, 3).

Hence, the vertices of AABC formed by given three linear equations are
A(1, 0), B4, 2) and C(2, 3).
Q6. Ankita travels 14 km to her home partly by rikshaw and partly
by bus. She takes half an hour if she travels 2 km by rikshaw and
the remaining distance by bus. On the other hand, if she travels 4 km
by rikshaw and the remaining distance by bus, she takes 9 minutes
longer. Find the speed of the rikshaw and of the bus.
Sol. Let the speed of rikshaw = x km/hr
and let the speed of bus = y km/hr

Distance _ 2

Case I: Time taken by rikshaw to travel 2 km = —————— hr
Speed x

Time taken by bus to travel (14 - 2) km (remaining) = % hr

Total time taken by rikshaw (2 km) and bus (12 km) = %—hr
—t—=— N
Tt "3 @
4
Case I1: Time taken by rikshaw to travel 4 km = ;hr

10
‘Time taken by bus to travel remaining (14 — 4) km = ?hr
- Total time in case I = %hr+9min

i+E = -1—hr+1hr = -4~+—— =
x y 2 60 x Yy 60
4 10 39 4 10 13
== = —d+—=—
x y 60 x y 20
Multiplying equation (i) by 2, we get

4,2 2

=

=t "3 ()
Now, subtracting (ii7) from (ii), we get
4 10 13
— 3 — = piini
x Y 20

PAIR oF LINEAR EQuATIONS IN TWo VARIABLES B 77


http://www.cbsepdf.com

www.cbsepdf.com

4 24 2
—_—.— = —
X y 2
0 24 13 2
y y 20 2
10-24 13-20 14 -7
= = —_——
y 20 y 20
14 x 20
= C7y=14x20 = y= 7
= i = 40 km/hr
Now, 34-3 -1 [From (i)]
Xy 2
2,12 1 2 _1 3
= x @) "2 T F¥T2710
2 5-3 2 2
= —_— T ——— = —_— e
x 10 x 10
= x = 10 km/hr

Hence, the speeds of rikshaw and bus are 10 km/hr and 40 km/hr
respectively.

Q7. A person, rowing at the rate of 5 km/hr in still water, takes thrice
as much time in going 40 km upstream as in going 40 km downstream.
Find the speed of the stream.

Sol. Let the speed of the stream be x km/hr.

And, the speed of the boat in still water = 5 km/hr

Speed of the boat upstream = (5 - x) km/hr

Speed of the boat downstream = (5 + x) km/hr

Time taken in rowing 40 km upstream =~ 540
-x

hrs

40
Time taken in rowing 40 km downstream = 547 hrs

According to the question, we have
Time taken in 40 km upstream = 3 x Time taken in 40 km downstream

40 3 x40

5-x GS+4x
1 3

= Eu S5+x
= Bx+15=x+5
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= 3x-x=5-15

= -4x =-10
.10

= X = 1

= x = 25 km/hr

Hence, the speed of stream is 2.5 km/he,

Q8. A motorboat can travel 30 km upstream and 28 km downstream
in 7 hrs. It can travel 21 km upstream and return in 5 hours. Find the
speed of the boat in still water and the speed of the stream.

Sol. Let speed of boat in still water = x km/hr

and the speed of the stream = y km/hr

Speed of motor boat upstream = (x - y) km/hr

Speed of motor boat downstream = (x +y) km/hr

0
Case I: Time taken by motor boat in 30 km upstream = x—i—; hr
Time taken by motor boat in 28 km downstream = ;%_8—-hr
y
30 . 28
(x-y) (x+y)
- 2[ 15 . 14 ] 7
(x-y) (x+y)
15 14 7
+ ==
= x-y x+y 2 @
Case II: Time taken by motor boat in 21 km upstream = ” hr
-y
Time taken by motor boat to return 21 km downstream = 2
21 21
+ =5
X—y xX+y
= 21[ 1 + 1 ] =5
x-y x+y
1 1
= + =3 (i)
-y x+y 21
15 14 7
t—— =z [From ()]

x-y x+y 2
As equations (both) are symmetric to (x — ¥} and (x + y) so we can
eliminate either (x —y) or (x +y). .
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Multiplying (if) by 14, we get

14 14 70 ..
+ = 2z
x-y)  (x+y) 21 G
15 14 7
*—y) + x+y = 2 [From (i)]
_ - - [Subtracting (7) from (i#i)]
14 5 10 7
x-y) @-y) 3 2
14 -15 _ 20-7x3
= x-y) T 3x2
-1 -1
= (x-y) 6
= (x - y) =6 ...(i’ii)
Now, substituting x — y = 6 in (i7), we have
! 1 _3
(x-y) (+y) 2
. 1,1 3 L 1 51
6 (x+y) 21 (x+y) 21 6
. 1 2x5-7x1 R 1 3
(x+y) 3x7x2 (xty) 4
= ! -1
(x+y) 14
- x+ y= 14 (U)
x-y= {From (iv)]
2r =20 [Subtracting (iv) from (v)]
= x = 10 km/hr
Now, x+y=14 [From (v)]
= 10+y =14
= y =4 km/hr

Hence, the speed of motorboat and stream are 10 km/hr and 4 km/hr
respectively.
Q9. A two-digit number is obtained by either multiplying the sum of
the digits by 8 and then subtracting 5 or by multiplying the difference
of the digits by 16 and then adding 3. Find the number.
Sol. Let the two digit number = xy

=10x+y
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According to the question:
Number = 8(x+y)-5

= 10x+y=8x+8y-5
= 10x-8x+y-8y=-5
= 2x-7y=-5 ()
Also, Number = 16(x ~y) +3=10x+y
= 10x+y=16x-16y +3
= -6x+17y =3 (i)
Multiplying (i) by 3, we get
6x—21y = -15 wo(ifd)
Adding (iif) and (ii), we have
-6x+17y= 3
6x- 21y=-15
-4y =-12
= y=3
Now, 2x-7y=-5 [From (1]
= 2x-7(3) =-5
= 2x=-5+21
= 2x =16
= x=8
So, the number is xy = 83.

We can also find another number if possible.
16(y—x)+3=10x+y
= 16y -16x+3=10x+y
= ~16x -10x + 16y ~y = -3
= —26x+15y = -3 «.(iD)
~26x+ 15y= -3 ..(i7)
26x— 91y=—65 () x13
~76y=-68 [Adding above 2 eqns.]

= 2 — = —

But x, y can never be in fraction or negative.
Hence, the required number = 83
Q10. A railway half ticket costs half the full fare, but the reservation

charges are the same on a half ticket as on a full ticket. One reserved
first class ticket from the station A to B costs ¥ 2530. Also, one reserved
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first class ticket and one reserved first class half ticket from station A
to B costs ¥ 3810. Find the full first class fare from station A to B, and
also the reservation charges for a ticket.

Sol. Let the cost of full fare from station AtoB=%Tx

and the reservation charges per ticket =Xy

Cost of one full ticket from A to B =% 2530

i.e, (1 fare + 1 reservation) charges =¥ 2530

ie, x+y = 2530 i)
Cost of 1 full and one, half ticket from station A to B =% 3810

i.e., (1 full ticket) + (1/2 ticket) charges =< 3810

ie, (x+y)+(1/2fare +reservation) = 3810

ie, (x+ )+ x+y = 3610
3
= Ex +2y = 3810
= 3x + 4y = 7620 (i)
Multiplying (i) by 3, we get
3x + 3y = 7590 (i)
Subtracting (iti) from (i), we get
3x+ 4y=7620 ()]
3x+ 3y=7590 (it)
y=%30
Now, x+y=2530 [From (i)]
= x +30 = 2530 (v y=30)
= x =2530-30
= x =T 2500
Hence, full fare and reservation charges of a ticket from station A to B
are ¥ 2500 and ¥ 30 respectively.

Q11. A shopkeeper sells a saree at 8% profit and a sweater at 10%
discount; thereby getting a sum of ¥ 1008. If she had sold saree at 10%
profit and the sweater at 8% discount. She would have got ¥ 1028,
then find out the cost price of the saree and the list price (price before
discount) of the sweater.

Sol. Let the cost price of a saree=T x
and the list price of sweater =3Iy
Casel:
(S.P. of saree at 8% profit) + (S.P. of a sweater at 10% discount)=¥ 1008
(100 + 8) . (100 1o)y - 1008
100 100 -

=
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= 108x + 90y = 100800
=3 6x + 5y = 5600 ()
Case II:

(S.P. of saree at 10% profit) + (S.P. of a sweater at 8% discount)= ¥ 1028

- (100 +10) ‘i (100 - 8) y =1028
100 100
= 110x + 92y = 102800 (1)
Dividing (ii) by 2, we have
55x + 46y = 51400 .{iif)
Again, multiplying (iii) by 5, we get
275x + 230y = 257000 «(i7)
Multiplying (i) by 46, we get '
276x + 230y = 257600 ()]
Subtracting (v) from (iv), we get
275x + 230y = 257000 ..(iv)
276x+230y = 257600 (D)
—x = 257000 — 257600
= —x =-600
= x =% 600
Now, 6x + 5y = 5600 [From (i)]
= 6 x 600 + 5y = 5600 [+ x=600]
= 5y = 5600 - 3600
. = 2000
5
== y =400

Hence, the C.P. of a saree and L.P. of sweater are ¥ 600, T 400 respectively.
Q12, Susan invested certain amount of money in two schemes A

and B, which offer interest at the rate of 8% per annum and 9% per

annum respectively. She received ¥ 1860 as annual interest. However,

had she interchanged the amount of investments in two schemes, she

would have received ¥ 20 more as annual interest. How much money

did she invest in each scheme?

Sol. Let the money invested in scheme A=3 x

and the money invested in scheme B=%y

Case I: Susan invested ¥ x at 8% p.a. + Susan invested ¥ y at 9%

p-a.= 1860
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xx8x1 yx9x1

+ =
= 100 100 1560
= 8x + 9y = 186000 ()]
Case II: Interchanging the amount in schemes A and B, we have
Ixx 8XY _ 1860+ 20)
100 100
= 9x + 8y = 188000 (i)
Adding (i) and (i), we get
9x+ 8y=188000 ()]
8x+ 9y=186000 ()
17x+17y = 374000
= x+y = 22000 Ny 1))
On subtracting (i) and (ii), we get x — y = 2000 «(i7)
Now, x—-y= 2000 ...{iD)
x+y= 22000 (i)
2x  =24000 [Adding (iv) and (iii)]
= x =312000
Now, x+y = 22000 [From (i)}
= y = 22000 — 12000
= y =% 10,000

Hence, the amount invested in schemes A and B are ¥ 12000 and
¥ 10,000 respectively.

Q13. Vijay had some bananas and he divided them into two lots A and
B. He sold the first lot at the rate of ¥ 2 for 3 bananas and the second lot
at the rate of ¥ 1 per banana and got total of ¥ 400. If he had sold the
first lot at the rate of ¥ 1 per banana and the second lot at the rate of
¥ 4 for 5 bananas, his total collection would have been ¥ 460, Find the
total number of bananas he had.

Sol. Let the number of bananasin lot A=x

and the number of bananas in lot B=y

Casel: S.P of3bananasoflotA=%2

2
= S.P. of 1 banana oflotA=?§
= S.P. of x bananas of lot A = %x
Now, S.P.of 1 bananaoflotB =1
= S.P. of y bananas of lot B =Ty
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—2:'% +y =400
= 2x + 3y = 1200 ()]
Case ILI: x+ % y = 460
= 5x + 4y = 2300 (i)
Multiplying () by 4, we get
8x + 12y = 4800 B (ih)}
Also, multiplying (i) by 3, we get
15x + 12y = 6900 ..(iD)
Now, 15x + 12y= 6900 ()
8x + 12y= 4800 « (i)
7x = 2100 [On subtracting (iii) from (iv)]
. - 20
7
= x =300
Now, 2x + 3y = 1200 [From (i)]
= 2(300) + 3y = 1200
= 3y = 1200 - 600
- y= &0
3
= y= 200
Hence, the total number of bananas = (x + ) = (300 + 200) = 500.

Qaa
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Quadratic Equations

[ExercisE41

Choose the correct answer from the given four options in the
following questions:
Q1. Which of the following is a quadratic equation?

(@) P+2x+1=(4-%7>+3 () -2x*=(5-2x) (Zx—%)
(© (k+1)xz+—§—x=7 (where k=-1)

(@) £ -x=(x-1y
Sol. (d): Main concept used: An equation of the form ax* + bx +c =0
where 4, b, ¢ are real numbers and 20, is called a quadratic equation.
(@) +2x+1=(4-2°+3
= O+2x+1= @7+ (x)-2(4) (x) +3
= 2x+1=16-8x+3
2. Coefficient of x? is zero or z = 0. So, it is not a quadratic
equation.
(b) -2 = (5-x)(2x—§)

= —2x2=10x—2—?_x2+§x
= —Zx2+2x2=10x-2+§x

= 0= 10:—2+§x
As the coefficient of x? in the above equation is zero or 2 =0.
So, it is not a quadratic equation.
©) (k +1)x? +%x=7: where k=-1
= (-1+1)22 +%x=7

So, the coefficient of 22 is zero or a = 0. Hence, the equation is
_ not quadratic.
d) £-2?=(x-1)
= £ -x'= 2~ (1 -3 (0 (1) +3(x) (1)’
S>0-2=r-1-32+3x
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= —xt=-1-32%+3
= 2-3x+1=0
As the coefficient of 2 in the above equation is 3 or 2= 3, so it is

a quadratic equation.
Q2. Which of the following is not a quadratic equation?
(@) 2(x—-12=4x*-2x+1 (b)) 2x-2=2*+5

() (2x+BP +x2=3-5x (@) (F+29"=2"+3+4s
Sol. (¢): Main conceptused: Anequation willnotbea quadraticinwhich
a=0 in equation of the form ax*+bx+c=0

(¢) Given equation is 20x-1P2 =4 -2x +1

= A2+ (1) -2(x) (1)] - 4r*+2x-1=0
= 222 +2-4x-422+2x-1=0
= -22-2x+1=0

~ a=-2 so given equation is quadratic as, it is of the form
ax*+bx+c=0andaz0
(b) The given equation is 2x —x*=x?+5

= 2-2-2-5=0
= 272 4+2x-5=0
= 22 -2x+5=0

». a=2 so the given so equation is quadratic, as it is of the form
axt+bx+c=0and a#0.

(c) The given equation is V2x + V32 +22=32%-5x
=  (V2x)+(3)2 +2(V2x) (\f3) + 22— 32% +52 =0

= 222 +3+2J6x+x*-3x2 +5x =0
= 0+(2v6+5)x+3 =0

As a =0 so, the given equation is not quadratic.
(d) Given equation is (2 +2x)?=x*+3 + 42

= P+ (222 +2(7) (x) -x*-3-4x =0
= a2 +4P -4 -3-4=0
= 4’ -3=0

As a =2, so the given equation is quadratic.

Q3. Which of the following equations has 2 as a root?

(@) P -4x+5=0 () 2 +3x-12=0

(¢) 22*-7x+6=0 (@) 3x*-6x-2=0
Sol. (c): Main concept used: Roots of equation must satisfy the given
equation.

(a) Substituting x =2 in the equation x” - 4x +5 =0, we get

(2P -4(2)+5=0
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= 4-8+5=0
= 9-8=0
= 1 =0, which is false
As x =2 does not satisfy the given equation so 2 is not the root
of the given equation.
(b) Substituting x =2 in the equation x* + 3x - 12 = (), we get
@72+3(2)-12=0
= 4+6-12=0
= 10-12=0
= ~2 =0, which is false
As x = 2 does not satisfy the given equation so 2 is not the root
of the given equation.
(c) Substituting x =2 in the equation 2x* - 7x + 6 = 0, we get
2122 -7()+6 =0

= 8-14+6=0

= 14-14=0

= ' 0 = 0, which is true

As x =2 satisfies the given equation so 2 is the root of the given
equation.

(d) Substituting x =2 in the equation 3x* - 6x — 2 =0, we get
3(2)2-6(2)-2=0
= 12-12-2=0
= —2 =0, which is false
As x =2 does not satisfy the given equation so 2 is not the root
of the given equation.

Q4. If % is a root of the equation x? + kx — %=o,thenthevalueofkis

@ 2 ) -2 © 1 @ 3
Sol. (a): As % is the root of the given equation so x =%— must satisfy
the given equation,
On substituting x = % in the equation x? + kx — % =0, we get

2
1 1} 5
=] tkl=|-—=0
(2 ++{3)-3
1 k 5
= Z+E_Z—0
= 1+2k-5=0
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= | +2k =+4

= k=+2
Q5. Which of the following equations has the sum of its roots as 3?
(@ 22-3x+6=0 () -x*+3x-3=0
(© J_?.rz—%xn:o (d) 3x*-3x+3=0
Sol. (b): Main concept used: Sum of roots (o, P) of quadratic equation
~b

a +bx+c=0is g+p=—
a
(a) Given equation is2x®-3x+6=0
3
Here, 0‘.+B=E¢3

So, the given equation has not the sum of roots as 3.
() Given equationis-x*+3x-3=0
-3
Here, a+B= " 3
.. The given equation has sum of its roots as 3.
(¢) Given equation is

-2 xs1 =0

V2 [ -3
- E +3 3
Here, ot+p= =
SN RN N A
So, the given equation has not the sum of roots as 3.

(d) Given equation is3x*-3x+3=0
-(=3)

Hete, a+B=T=1#3

So, the given equation has not the sum of roots as 3.

Q6. Value(s) of k for which the quadratic equation 2x* — kx + k=0 has
equal roots is

(z) Oonly (b) 4 (¢) 8only (4 0,8
Sol.(d): Main concept used: The condition for equal roots of quadratic
equation ax? + bx + ¢ =0 is b? ~ dac = 0.
Given equation is 222 —kx +k=0
For equal roots, b - 4ac =0

= (k) -42) () =0 @=2,b=—k c=+k)
= K-8=0

= k(k-8)=0

= k=0or k-8=0

= k=0 or k=8

So, the values of k are 0 and 8. Hence, the answer is (d).
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Q7. Which constant must be added and subtracted to solve the

quadratic equation 9x? +—~x v2 =0 by the method of completing
the square?
9

(@) E ®) a () Z @ =

Sol. (b): The given equation is 9x? +%x -J2=0

So, to make the expression a complete square, we have to subtract

(1)2 or ~.
8 64 2
1 1 1
(] o5
= G0 +(g)] +23%) V2 64
= (Bx + 8) =2 + -—
Q8. The quadratic equation 2x?> —/5x +1= 0 has
(4) two distinct real roots . (b) two equal real roots
(¢) no real roots (d) more than two real roots.

Sol. (c): Main concept used: After calculating D = b? — 4a¢, check the
following conditions:

(i) for no real roots D < 0 (i) for two equal and real roots D = 0
(iii) for two distinct roots D > 0 and any quadratic equation must have
only two roots.

Given equation is 2x* —5x+1 =0
D = b —dac
= (VB -42)(1) (@=2b=-5,c=1)
=5-8
= D=-3
As D <0 so, the given equation has no real roots.
Q9. Which of the following equations has two distinct real roots?

@ 2 -3VEx +2=0 ®) 2+x-5=0
() ¥ +3x+2J2=0 (@) 52-3x+1=0
Sol. (b): Main concept used: For real distinct roots D >0
{(a) Given equation is 212-3J§x+-z~=0
D=5 —4ac
- (-3&)2_4(2)[%) [a=2,b=—3\/§,c=%)
=9x2-18
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= D=0

As D =0, so the given equation has two real equal roots.
(b 2+x-5=0

D = b —4dac
= (12 - 4(1) (- 5) (a=1,b=1, c=-b)
= D=1+20
= D=21

As D >0, so the given equation has two distinct real roots.
(© x¥*+3x+242=0

D =P -4dac
= (3R - 4(1)(2V2) (@=1,b=3c=22)
= D=9-8/2 —9-8x1414=9-11.312
= = -2312

As D <0, so the given equation has no real roots.
() 522-3x+1=0
D = b? - 4ac

= (-3 -4(5) (1) (a=5"b=-3,c=1)
=9-20

= D=-11

As D <0, so the given equation has no real roots.

Q10. Which of the following equations has no real roots?

(@) x®—-4x+3J2=0 (b) x* +4x-3J2=0
(© ¥*-4x-3J2=0 @ 322 +43x+4=0
Sol. (a):
(a) Given equation is x* —4x+3J2=0
D = b - 4ac
= (-4)" - 4(1)(342) (2=1,b=—4,c=3J2)
= 16-12v2 =16-12x 1414
=16 - 16.968
= D =~-0.968

As D <0, so the given equation has no real roots.
b) 2 +4x-32=0

D = b*—4ac
= (4)% - 4(1)(-3v2) (a=1,b=4,c= -32)
= D= 16+12V2
. D>0
Hence, the given equation has two distinct real roots.
(©) ¥ -4x-3J2=0
D = b*—4ac
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= D= (-4 -41)(-3v2) (@a=1,b=-4,c=-32)
= D= 16 +12V2
D>0 .
So, the given equation has two real distinct roots.
@ 322 +4J3x +4
D= -dac ,
= (4V3)2 - 4(3) (9) (@=3,b=4V3,c=4)
=16x3-48=48-48
= D=0
So, the given equation has two real and equal roots.
Q11. (x¥*+1)*-x2=0has

(@) four real roots (b) two real roots
(¢) no real roots (d) one real root
Sol. (¢): Given equationis (x? +1)2~x*>=0
= (B2 + (12 +2() (1) -2 =0
= () +12+1=0
Letx’=y
= V+ly+1=0
Now, D = b —4ac
=(1)*-41)(1)=1-4 (@a=1,b=1,c=1)
= =-3
= D<0

So, the given equation y* + y + 1 = 0 has no values of y in equation
¥ +1y+1=0orif y is not real then 2 will not be real 5o no values of
x are real or the given equation has no real roots.

quadratic equations have two distinct

Q1. State whether the folléwing

real roots. Justify your answer.

() 2-3x+4=0 (i) 2x2+x-1=0

(iii) 2x2~6x+%=0 () 322—4x+1=0

(0) (x+4)?—8x=0 (o) (x—v2)2 —2(x+1)=0
(vid) Jixz—%n%:o (vii}) x(1-x)~2=0

(ix) x-1)(x+2)+2=0 ) (x+1)(x-2)+x=0
Sol. Main concept used: Quadratic equation ax? + bx + ¢ = 0 will have
two distinct real roots if D >0 or b2 - 4ac > 0.
() Given quadratic equation isx*-3x+4=0
Now, D = b —dac
=3P -4 @) (@=1,b=-3,c=4)
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= D=9-16
= D=-7<0
D<(0
So the given equation has no real roots.
(i) 22 +x-1=0
Now, D = ¥ —4ac
= (12 -4(2) (1) @@=2,b=1,c=-1)
=1+8
= D=9>0
D>0

So the given equation has two distinct real roots.
(iif) 2x* —6x+~2—=0

Now, D = b? - 4ac
- D=(—6)z—4(2)(%) (a=2,b=—6,c=%]
= D=36-36
= D=0
So, the given equation has two real and equal roots.
() 32 -4x+1=0
Now, D = b* - 4ac (a=3,b=—-4,c=1)
= (-4P-4(3)(1)=16-12
= D=4>0
D>0
So the given equation has two distinct real roots.
(v) (x+4P-8x=0
= (x)% + (4% +2(x) (4)-8x=0
= 2+16+8x-8r=0
= 2+16=0
= 2+0x+16=0
Now, D = b* —4ac
= (0%-4(1)(16) (a=1,b=0,c=16)
= D=-64<0

As D <0, so the given equation has no real roots.
@) (x-2)* -2(x+1)=0

= 2 -22x+2-2x-2 =0
= - (22+2)x =0

Now, D-=b>-4ac

= [-(2¥2 + 2)* -4x1x0
[ra=1b=—{2V2+2),c=0]
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= (V2+2)2 >0
As D >0, so the given equation has real and unequal roots.

1
(vid) 22 ‘/53c+\/i =0
D =p-
3 1
== b—— =
= P (JEJ <2 M b= JE)
_9 4 9-8 ‘
2 1 2
= 1>0
2
o D>0
Hence, the given quadratic equation has two real and distinct roots.
(wiii) ¥(l-x)-2=0
= x-x*-2=0
= —P+x~2=0
Now, D = b*—4ac
= (1) -4-1) (-2)(a=-1,b=1,c=-2)
= D=-7<0
S0, the given equation has no real roots,
(ix) x-D(x+2)+2=0
= P+2x-x-2+2=0
= 2+x=0
= 2+x+0=0
Now, D =b—-4ac (@=1,b=1,c=0)
= (-4 (0)=1
= D=1>0
So, the given equation has two distinct real roots.
(x) x+(x-2)+x=0
= XP-2x+x-2+x=0
= ?-2=0
= 2+0x-2=0
Now, D = b - 4dac
=07-4)(-2) (a=1,b=0,c=-2)
= D=8>0

S0, the given equation has two distinct real roots.
Q2. Write whether the following statements are true or false. Justify
your answer.

(i) Every quadratic equation has exactly one root.
94
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Every quadratic equation has atleast one real root.

Every quadratic equation has at least two roots.

Every quadratic equation has atmost two roots.

If the coefficient of * and the constant term of a quadratic equation
have opposite signs, then the quadratic equation has real roots.
If the coefficient of x* and the constant term have the same
sign and if the coefficient of x term is zero, then the quadratic
equation has no real roots.

Sol. (i) False: Consider a quadratic equation x* ~ 4 = 0 which has two
distinct roots — 2 and 2. So, the given statement is false.

@i9)
(i)
(iv)

@

(v)

False: Consider a quadratic equation * + 1 = 0 which has no
real root. So, the given statement is false.

False: Consider the quadratic equation x2 —4x +4=0 which has
only 2 as root. So, the given statement is false.

True: Consider the quadratic equation x* — 5x + 6 = 0. Put 2
and 3 in x and the quadratic expression x* — 5x + 6 becomes
equal to 0. So, 2 and 3 are the roots of the quadratic equation
2 - 5x + 6 =0. So, any quadratic equation can have atmost two
roots i.e., one or two roots, but not more than two.

True: In quadratic equation ax® + bx + ¢ = 0, if 2 and ¢ have
opposite signs, then ac <0. i

Therefore, b* — 4ac > 0. So, the quadratic equation has real roots.
Hence, the given statement is true.

True: In quadratic equation ax’ + bx + ¢ =0, if a and ¢ have same
sign and b =0, then b? — 4ac = (0)" - 4ac = - 4ac <0.

So, the quadratic equation has no real roots.

Hence, the given statement is true.

Q3. A quadratic equation with integral coefficient has integral roots.
Justify your answer.

Sol. No, a quadratic equation with integral coefficients (0, £ 1, + 2,
+ 3...) can have its roots in fraction, i.e., non integral.

For example, 55* + 3x — 8 = 0 has integral coefficients (coefficients
5, 3, — 8 are integers).

Now,
=
=>
=>
—J

5c2+3x-8=0

5x%2+8x-5x-8=0

x(5x +8)-1(5x+8) =0

Gx+8)(x-1)=0
5x+8=0 or (x-1)=0

-8
Therefore, the roots are given by x = 5 andx=1
So, the given statement is false.
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Q4. Does there exist a quadratic equation, whose coefficients are
rational but both of its roots are irrational? Justify your answer.
Sol. Yes, a quadratic equation having coefficients as rational number,
has irrational roots,
For example, 2x* — 3x - 15 = 0 has rational coefficients.

D = ¥~ dac (@=2,b=-3,c=-15)

= (~3)*-4(2) (-15)=9+120

= D =129

_ ~bt \/bz —4ac
23
o ~(-3)£129
2x2
X 314129
4
The roots are irrational as /129 s irrational.
Q5. Does there exist a quadratic equation whose coefficients are all
distinct irrationals but both the roots are rationals? Why?
Sol. Yes, there may be a quadratic equation whose coefficients are all
distinct irrationals, but both the roots are rational.
For example, consider a quadratic equation having distinct irrational
coefficients

3@:2 +—-j%x—2g

0
Now, D =¥ -4ac

- Roots are given by x
=

=

n

(H‘——B b-i c—‘zﬁJ
27 V6T B
=_2§+§_=25+]44
6 1 6
169 13
= D=— = \/13=—
6 3
3.1
Roots are given by x= _biJ6= 66
22,38
2
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1
L [-5+13]2
. _ A6 (-5+13)V2.
6V3 V2 S3x6d3
(~-5+13)
= xs ———=
18
8 o 218
= 138 18
= X = 2 or -1
9

Hence, the roots are rational while coefficients g, b, c were irrational.
Q6. Is 0.2 a root of equation x* — 0.4 = 0? Justify your answer.

Sol. If 0.2 is a root of equation x* - 0.4 = 0, then 0.2 must satisfy the
given equation.

©-04=0 [Given])
= (0.22-04=0
= 0.04-04=0
= 0360

So, 0.2 is not a root of the given equation.
Q7.1fb=0, ¢ <0, is it true that the roots of x* + bx + ¢ = 0 are numerically
equal and opposite in sign? Justify your answer.
Sol. Given equation is x? + bx + ¢ =0
b=0 [Given]
& 2+c=0
= r=-c
- =
As ¢ is negative so — c becomes positive or J—-; is real.
So, the roots of the given equation are

x=1tJ-c

or x= +J——_r: and—.f~_c [ (-c) is positive]
Hence, the roots of the given equation are real, equal and opposite in
sign.

[ EXERCISE4.3 |

Q1. Find the roots of the quadratic equations by using the quadratic
formula in each of the following:
(H 2x2-3x-5=0 (i) 522+13x+8=0
(i) —3x*+5x+12=0 (iv) -2 +7x-10=0
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(v) x2+2Jix -6=0 (o)) x* -3J5x +10=0
(vii) —1'2 Vilx +1=0
Sol. Mamconcept used: Roots of quadratic equation ax®+ bx + ¢ =0

are given by
—b+ b7 - 4ac -b+JD
r=———— o X=————
2a 2a
(1) Given equation is 2x* -3x-5=0
D =b—4ac
= D=(-3-4(2(-5) (a=2,b=-3,c=-5)
=9+40
= VD - V39
= JD =7
—b Jb? —dac
Now, = ——
- 2a
—(-3)£7 - 3+7
= I=—— = x=—
2x2 : 4
3+7 3-7
= X, = — and x,=
4 4
-4
= x= 10_5 and x,= ——=-1

H { Z 2 4
. Roots of the given equation are g and - 1.
(#) 52%+13x+8=0

D= -dac
= (13)*-4(5) (8) (@=50b=13,c=8)
= 169 - 160
: Jﬁ: Jg =3 \
Now x=—bd:\/5_—(13)i3
’ 22  2x5
R < L R _ -13-3
17 770 2= 70
~10 ~16
= X = 10 and = W‘
-8
= x=-1 and x, = ?

So, the roots of the given equation are -1 and _?8 .
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(iif) -32%+5x+12=0

D=1 -dac
=(5°-4(-3)(12) (a=-3,b=5c=12)
=25+144

= D =169
= VD =13
Now, 1= ~b+JD _-5£13 -5+13
2a 2x(—-3) -6

o x- -5_213 and - —5_;13

8 -18
= =g and X, = vy
= = -2 and x,=+3

3
Hence, the roots of the given equation are —% and 3.
(iv) —-x*+7x-10=0

D =t -4uc
= (7 -4(-1)(-10) (a=-1,b=7,c=-10)
=49-40=9
= JD =3
-b+D -7213
Now, x= =
20 2x(-1)
-7+3 —7_3
-4 -10
= Rt and n="3
= =2 and x,=5

Hence, the roots of the given quadratic equation are 2 and 5.
(v) ¥ +2V2x-6=0
D =P -4dac
= (2v2)* - 4(1)(-6) (a=1,b=22,c=-6)
=4x2+24=8+24=32
= JD=v32 = JD =42

- +JD -2214\2

2 2x1

Now, x=

99
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“2JZ +42 ~2V2 42
= xl = xz = ———
2 2x1
242 -62
= X, = — and x,= ——
2 2
= x, =2 and x,= -3J2

Hence, the roots of the given equation are 2 and -3J2.
(o) 22 -3/6x+10 =0

D = b -4ac

= D= (-3J5)" -4(1)(10) (a=1,b=-35, c=10)

=9x5-40
= D=45-40=5
= JD =45

-bxvyD —(-3/5)xV5 3515
Now, x=—" =" 2x1 2

3J5+45 35 -5
= =y and x2=T
= x1=§ and x2=¥
= x,= 245 and x,= J5

Hence, the roots of the given equation are 2+/5 and /5 .
(vii) %x’—\/ﬁx+1=0

D =} -4ac
= (VAP -4(3) @ (a=3,b=-VTLe=1)
=+11-2=9

= JD=y§i = JD=3
—bi\/5=+J1_1i3=Jl—lia

Now, x= 2 1

2x—
2

=  x=411+3 and x,= 11-3
Hence, the roots of the given equation are 11 +3 and +11 - 3.

Q2. Find the roots of the following quadratic equations by the
factorization method.

5 o 2 3
0) 2x2+§x—2—0 (i) gxz——x—g—O
1002 NCERT ExemprLAR PRoBLEMS MATHEMATICS—X



http://www.cbsepdf.com

www.cbsepdf.com

(i) 322 -5x-2=0 (iv) 3x* +55x—10=0
(v) 21x’—2x+l=o
21

Sol. (i)

(id)

(iid)

2,5 -
2x +51—2 ={
= 6xr’+5x-6=0
= 62 +9x—4x~6=0
= 3xr(2x+3)-2(2x+3) =0
= (2x+3)(3x-2)=0
= 2r+3=0 or 3x-2=0
= 2x=— or x=2
= x=_—3 or x=—2-
2 3
So, the roots of the given quadratic equation are —zgandé
22 _x-3-0
5 5
= 22 -5x-3=0
= 22-6x+1x-3=0
= 2x(x-3)+1(x-3)=0
= (x- 3)(2x+1)—
= =0 or 2x+1=0
= =3 or 2r=-1 or x=-_£1—

So, the roots of the quadratic equation are 3 and —71
3J2x* -5:x-2=0

= 32 -6x+1x-2 =0 .
=3J2x (x —V2) +1(x —2) = 0

= (x-v2)(3V2x +1) =0

= x-+v2 =0 or 32r+1=0

= x=+2 or 3J2x =-1

=x= 20rx=;1-—xii-
3J:/_J§
= x= 42 orx=
6
J_
Hence, the roots of the given equation are \f_ and — ¢
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(v) 3x% +5J5x-10=0
= 322 +6J5x—5x—10 =0
= 3x(x +2V5)—/5(x +25) =0

= (B3x-5) (x+2v5) =0
= 3x-v5 =0 or x+2J5 =0
= =5 or x=-2/5
= x=£ or x=-25
> J5
Hence, the roots of the given quadratic equation are — and
3
-25.
1
21x? - 2x+-—=0
(v) Zr+21
= 417 -42x+1=0

= M1x*-21x-21x+1=0
= 21x(21x 1) - 12Lr - 1) =0
= (@x-1)Qlx-1)=0

= (2lx-1)=0 or (21x-1)=0
=3 2lx=1 or 2lx =1
1 1
= x=— or x=—
21 21
So, the roots of the given equation are 2—11 and % .
: OR

The given equation is 21x? — 2x +%=0
= M1x* - 42x +1=0
*  [Multiplying by 21 (LCM of equation) to both sides]

As 441 and 1 are perfect squares so

QL+ (1P-2Q1x) (1) =0
= (2lx-1y=0
=3 (lx-1)(21x-1) =0
= 2lx-1=0 or 2lx-1=0
= 2lx =1 or 2lx=1
=3 x= L or x= L

21 21

Hence, the roots of the given equation are 3—1—1- and 2l1 .
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| EXERCISE 4.4 |
Q1. Find whether the following equations have real reots. If real roots
exist, find them.
() 8x2+2x-3=0 (i) —222+3x+2=0
(i) 52-2¢—10=0 i) —L 41 _1,x235
(2x-3) (x-5) 2
() 2 +5J5x-70=0
Sol. Main concept used: For real roots of quadratic equation
at+bx+c=0, ¥-4ac>0
(i) The given equation is 8x*+2x—-3=0
Disctiminant (D) = b? —4ac
= D=(2%-48)(-3) (2=8b=2,c=-3)
= D=4+9% = D=100
As D >0, so, roots are real.
Now, Discriminant VD =10
- -2+ -2+
So, roots are x = btVD _-2%10_-2%10
2a 2x8 16
-2+10 ~-2-10
= %= "1 and T3
8 -12
= x, 16 and x, 16
-3
= xl=—;- and o=
So, the roots of the givenequationlare %and:‘l—s
(i) —22%+3x+2=0
Discriminant D = b? — 4ac
= D=(3P-4-2)(2) (@=-2b=3,c=2)
= D=9+16
= D=25>0 -

So, the given equation has real and distinct roots.
Now, JD =5
-p+JD -3+5 -3%5

And, = =
*=Toa T2 -4
-3+5 -3-5
= n="_4 and 0=
= x = Z . and X = :%
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-1
= xl = ? and xz =32
Hence, the roots of the given equation are 2 and —71 .
(i) 5x*-2x-10=0
Discriminant D = b? — 4ac

= D= (-2*-4(5) (-10) (a=5b=-2,¢c=-10)
= 4+200
= D =204>0

So, the roots of the given equation are real and distinct.
Now, D=2 = JD = 251
-b+JD +2+2/51

And, x=
2a 2x5
_2[1+51]  1£451
10 5
1++51 1-+/51
= x = and X, =
5 5
Hence, the roots of the given equation are 1+;/5_1,1_;/5_1.
(iv) 1 + 1 =1 x¢§,5
2x~-3 x-5 '’ 2
(x-5)+(2x-3)
@2x-3)(x-5)
= 2%-10x-3x+15=x-5+2x-3
= 2x2—-13x+15=3x—-8
= 22-13x+15-3x+8 =0
= 222 ~16x+23 =0
Now, D = b dac
= (-16) - 4(2) (23)(a =2, b=-16, ¢ = 23)
= D=256-184=72>0
= JD = 72
= JD = 6v2
~b+JD _+16+6v2 16, 62
Now, YT T T 2x2 47 Ta
= x=4+§\/5 and x=4—§~/5
1 2 2 2

Hence, the roots of the given quadratic equation are

o36) = (2
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() 2% +5J5x-70=0
D = b* - 4ac
= (5¥5)% —4(1) (~70) (a=1,b=5J5,c=-70)
=255 +280 =125 +280
= D=405>0
So, the roots of the given equation are real and distinct.
For roots VD = Ji05 = \/[_)=,f9x9x5
= JD =95
—b+VD _-5{5+95 (-5:9)5

Now, x=
2a 2x1 2

- -5-9W5

S % - L@@ and  x,- LZ_W
45 _-145

2 C2
Hence, the roots of the given quadratic equation are
245 and -7v5.

Q2. Find a natural number whose square diminished by 84, is equal to
thrice of 8 more than the given number.
Sol. Let the required number be x.
According to the question,
P-84=3x(x+8)
2-84=3x+24
x’-3x-84-24=0
x*-3x-108 =0
22 -12x+9x-108 =0
x(x-12) +9(x-12) =0
(x-12) (x+9) =0
x-12=0 or x+9=0
x=12 or x=-9
(x =9 is not a natural number so it is rejected.)
Hence, the required number is 12.
Q3. A natural number, when increased by 12 equals 160 times its
reciprocal. Find the number.
Sol. Let the required number be x. (where x # 0)
According to the question,

x+12=%x160
= 2Z2+12x =160

bodssuetd
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x*+12x-160 =0
x*+20x—-8x-160 =0
x(x+20)-8(x+20) =0
(x+20)(x-8) =0
x+20=0 or x-8=
x==20 or x=
But, x =-20 is not a natural number,
Hence, the required number is 8,
Q4. A train travelling at a uniform speed for 360 km, would have
taken 48 minutes less to travel the same distance if its speed were 5
km/h more. Find the original speed of the train.
Sol. Let the original speed of train = x km/hr
S0, the new increased speed of train = (x + 5) km/hr
Time taken by train in covering 360 ki with original speed

- Distance=§ﬂhr

Speed x 360
Time taken by train in covering 360 km with new speed =
According to the question,

Ludiull

0
8

hr

x+5

!/

x* +5x = 90 x 25
x*+5r-90%x25 =0
X +50x - 45x-90x 25 = 0
x(x+50)-45[x +10x 5] =0
(x+50)(x-45)=0
x+50=0 or x-45=0
x==50 or x
x =~ 50 is rejected as it is negative.
Hence, the original speed of train is 45 km/hr.
Q5. If Zeba were younger by 5 years than what she really is, then the
square of her age (in years) would have been 11 more than five times
her actual age. What is her age now?

LT T | | 1
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Sol. Let Zeba's actual (real) age now = x years
. Zeba's age when she was 5 years younger than now = (x - 5) years
According to the question,
(x-5)%=5x+11
(x)2+ (5> - 2(x)(5)-5x - 11 =0
?+25-10x-52-11=0
?-15x+14=0
¥-14x-1x+14=0
x(x-14)-1(x-14) = 0
(x-14)(x-1)=0
x-14=0 or x-1=0
x=14 or x =1 year
When 5 is subtracted from 1, we get negative age so0 x =1 is rejected.
Hence, the age of Zeba is 14 years.
Q6. At present Asha’s age (in years) is 2 more than the square of her
daughter Nisha's age. When Nisha grows to her mother’s present age,
Asha’s age would be one year less than 10 times the present age of
Nisha. Find the present ages of both Nisha and Asha.
Sol, Let the present age of Asha =x years
and the present age of her daughter Nisha =y years
At present, Asha’s age, x = () +2 M
Age of Nisha will be equal to age of her mother (x) after
= Age of Mother — Age of Daughter
= +2-y=yl-y+2
:. Age of (Nisha) daughter after (* - y + 2) years
= -y +2+y =’ +2) years
Age of Asha (mother) after (y* -y + 2) years
=x+y’-y+2
=P +24p-y 42 [From1]
= 2y? —y + 4 years
After (12 — y — 2) years, age of Asha=2y* -y +4=10y-1
2 -y-10y+5=0
2/ -11y+5=0
22 -10y-1y+5=0
2y(y-5)-1(y-5)=0
-5 (2y-1)=0
y-5=0 or 2y-1=0

| | T T

N EEEER

y=5 or y=—12-years
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From I, we have
x=32+2
Putting y =5, we have
x=(52+2=25+2=27

Putting y = %,wehave

2
x= (l) +2= Zlyears
2 4

Mother’s age can never be 2 % years, so it is rejected.

Hence, the ages of Asha and Nisha are 27 years and 5 years respectively.
Q7. In the centre of a rectangular lawn of dimensions 50 m x 40 m,
a rectangular pond has to be constructed, so that the area of grass
surrounding the pond would be 1184 m? (see figure). Find the length
and breadth of the pond.

-« 50m —»

Grass T

40m

Grass

l

+———50m ——
Let the length of pond = (50 - 2x) m
and the breadth of pond = (40 - 2x) m

But, Area of grass around the pond = 1184 m?
= Area of Lawn - Area of Pond = 1184
= 50 x 40 — (50 - 2x) (40 — 2x) = 1184

= 2000 - (2000 — 100x - 80x + 4x%) - 1184 = 0
= 2000 ~ (2000 — 180x +4x) —~ 1184 = 0
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2000 — 2000 + 180x - 4x2-1184 =10

=

= 4x% - 180x + 1184 = 0

= X —45x+296 =0

= 2 -37x-8x+29 =0

= x(x-37)-8(x-37)=10

= (x-37)(x-8)=0

= x-37=0 or x-8=0

= x=37 or x=8

When x =37, then When x =8, then

the length of pond = 50-2 %37 the length of pond  =50-2x

=50-74 =50-2x8
=—-24m =50-16

Length cannot be negative. So, =34m

x = 37 is rejected. and the breadth of the pond
=40-2x
=40-2x8
=40-16
=24m

Hence, the length and breadth of the pond are 34 mand 24 m

respectively.

Q8. At ¢ minutes past 2 p.m,, the time needed by minute hand of a
2
clock to show 3 p.m. was found to be 3 min. less than EZ min. Find

Sol. Total time taken by min hand from 2 p.m. to 3 p.m. is 60 min.

After t min past 2 pm. the time needed by min. hand of a clock to
2

show 3 p.m. is given by 3 min less than £4— min.

t+|—-31=
2 60

A +#£-12=240
£+44-252=0
£+18t-14t-252=0
Ht+18)—-14(t+18)=0
(t+18)(t-14) =0
i+18=0 or t-14=0
t=-18 or ¢t = 14 min.

Being, negative value, t=—-18 is rejected.
Hence, { = 14 min.

pLssLLY
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5 Arithmetic
B Progressions

Choose the correct answer from the given four options in the
following questions:
Ql.Inan AP, ifd=-4,n=7, a,=4, thenais

(a) 6 ) 7 (c) 20 (d) 28
SolL. (d): Main concept used: | 4, =a+(n—1)d|
a,=a+(n-1)d
d=qg+(7-1)(-4) (By the given condition)
= -a=-4-24
= a=28
Q2.Inan AP, ifa=3.5d=0,n=101, then 4, will be

(@ 0 (b} 35 (c) 1035 (@ 1045
Sol. (b} a,=a+(n-1)d
= a,=35+(101-1)x0 (By the given condition)
= a,=35+100x0
= a, = 3.5

OR

As d =0so all terms are same.
Q3. The list of numbers -10, -6, -2, 2, ... is

(@) an AP. withd=-16 () an AP. withd=4

(c) an A.P. withd=-4 (d) notan AP,

Sol. (b): Main concept used: A series of numbers will be an AP, if
di=d,=d,=..
where dy =ty =y dy =0y~ 8y, dy= 4, - a5
d=t-a=-6—(-10)=-6+10=4
d2=a3_a2=_2_(—6)=_2+6=4
dy=a,-ay=2~(-2)=2+2=4
As d=d,=d,=4
So, the given series is an A.P. with d=4.
Q4. The 11th term of an A.P.-5, —TS' 0,;--. is
(a) -20 () 20 {c) -30 @ 30
Sol.(b):Here,n=11,a=-5,d=g —0=g
a,=a+(n-1)d
110
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a,=-5+(11-1) @)

=—-5+ ].OXE =-5+25=20

Q5. The first four terms of an A.F. whose first term is —2 and the
common difference is (—2), are

@ -2,0,2,4 ®) -2,4,-8,16
(c) -2,-4,-6,-8 (@ -2,-4,-8,-16
Sol. (c): Main concept used: a,=a+(n-1)d
a,=-2,d=-2
a,=a,+d
= a,=-2-2=-4
and gy =a+d=—4+(-2)=-6
and a,=ay+d=—6+(-2)=-8

So, the first four terms are -2, -4, -6, —8.
Q6.ThelettermofanA.Rwhoseﬁrsthvotamsare—SandMs
(a) 17 (&) 137 (c) 143 (@ ~143
Sol. (b): Main concept used: a,=a+ (n-1)d

Here, a=a=-3,4,=4
y d=a,—a=4-(-3)=4+3=7

Hence, d=7

Now, a,=a+(n-1)d

= an=—3+(21~1)x7=—3+20x7=—3+140
= ay, = 137

Hence, () is the correct answer.
Q7. If the 2nd term of an A.P. is 13 and 5th term is 25, what is its 7th
term?
(a) 30 (b) 33 (c) 37 d 38
Sol. (b): Here, a,=13 and 45=25
a,=a+(n-1)d
a,=a+(2-1)d
= 13=a+d
= a+d=13 -(f)
and as=a+(5-1)d
= 25=qg+4d
= a+4d=25 (1]
Now, subtracting (i) from (ii), we get

a+ 4d=25 (1))
a+ d=13 {i)

3 =12

ArmHMETIC PROGRESsIONs B 111



http://www.cbsepdf.com

www.cbsepdf.com

= d=E
3
= d=4
Now, atd=13 [From ()]
= a+4=13
= a=13-4=9
Now, a,=a+6d=9+6(4)=9+24
= a, = 33

Hence, (b) is the correct answer.
Q8. Which term of an A.P: 21, 42, 63, 84, ... is 210?

(@) Sth (b) 10th (o) 11th (d) 12th
Sol. (b): Given A.P. is 21, 42, 63, 84, ...
So,a=21,d=42-21=21,a =210
We know that a,=a+(n-1)d

210 =21+ (n-1)21
210-21 = (n—1)21
189
—— =(n-1
51 (n-1)
n-1=9
n=10
Hence, (b) is the correct answer.
Q9. If the common difference of an A.P. is 5, then what is a5 —a,5?

(a) 5 (b) 20 € 25 (d) 30

Sol. (c): Here, d=5.
a,=a+(n-1)d.
A1g—a13 = [a+ (18- 1)d] - [a+ (13 - 1)d]
=a+17d-a-124
=5d=5x5=25
Hence, (c) is the correct answer.
Q10. What is the common difference of an A.P. in which a,,—a,, =32?

L T I

(@) 8 ) -8 (c) -4 () 4
Sol. (a): Here, a,4—a,, = 32
= [a+(18-1)d] -[a+(14-T)d] = 32 [ a,=a+(@n-1)d)
= a+17d-a-13d =32
= 4d=32
= d= 2 =8
4

Hence, (4) is the correct answer.

Q11. Two A.P.s have the same common difference. The Ist term of one
of these is — 1, and that of other is — 8. The difference between their 4th
terms is

@ -1 () -8 (0 7 d) -9
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Sol. (c): Given:a,=-1 and a;=-8

Let d be the same common difference of two A.Ps.
So,d, =4, d; =d
a, =a+(n-1)d

ay-d =+ (4-1) d)] - [+ 4-1) ]
= a4—a;=(-1+3d)—[-8+3d]

=-1+3d+8-3d=7
Hence, the required answer is (c).
Q12 If 7 times the 7th term of an A.P. is equal to 11 times its 11th term,
then its 18th term will be

(@) 7 b 11 (© 18 @0
Sol. (d): ag=a+(18-1)d=a+17d
Now, 7a; = 1lay, [Given]

= 7[a+ (7 -1)d] = 11[a + (11 - 1)d]
7[a +6d] = 11[a + 10d]
7a+42d = 11a + 1104
0=11a-7a+110d - 424
0 =4a+ 684
0=a+17d
ag=0
Hence, (d) is the correct answer.
Q13. The 4th term from the end of an A.P.-11,-8,-5, ..., 49is
(a) 37 (b) 40 (c) 43 (d) 58
Sol. (b): Reversing the A.P., we get
49, ...,-5-8,-11
d=-8-(5)=-8+5=-3
a=49 and n=4
a,=a+(n-1)d
a,=49+(@-1)(-3)
=49+3(-3)=49-9
= a, =40
Hence, the required value of a, is 40 and answer is ().
Q14. The famous mathematician associated with finding the sum of
the first 100 natural numbers is
(a) Pythagoras (#) Newton (c) Gauss (d) Euclid
Sol. (c): Gauss is the famous mathematician associated with finding
the sum of first 100 natural numbers, i.e,, 1+2+3+4+5+... +100
Here, a=1, d=1, n=100

As S = g[2a+(n~1)d]

| | A
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5,00 = % [2(1) + (100 - 1)1]

101
= @[24_99]:%:50;{10‘1
2 2
= 5050

Q15. If the first term of an A.P. is -5 and the common difference is 2,
then the sum of first 6 terms is

(@) 0 (= (c) 6 @ 15
Sol. (a) Here, a=-5, d=2, n=6
We know that S = g[Za +(n—1)d)

5= 212-5) +(6-1)2]

=3[-10+5x2]
= 3[- 10+ 10]
= 3[0]

= S=0

Hence, (g) is the correct answer.

Q16. The sum of first 16 terms of an A.P. 10, 6, 2, ... is
(a) ~320 ® 320 (c) -352 (@) -400
Sol. (a): Here, =10, n=16, d=6-10=-4

S, = §[2a+(n—1)d]

Sy = 176[2 x 10 + (16 ~ 1) (=4)]

= 8[20 + 15(-4)] =8[20-60] =—8 x 40
= S, =-320
So, the required answer is (g).

Q17.Inan AP, ifa=1,4,=20and S, =399, thenn is

(@ 19 () 21 . (o 38 (d) 42
SoL. (c): We know that S_ = = [2a+(n - 1)d]
" 2
= S, = E[a+a+(n—l)d]
n
= 399 = E[a+an] [a, = last term]
= 399=g[1+20] > n=D%2 g

Hence, (c) is the correct answer.
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Q18, The sum of first five multiples of 3 is

(@) 45 (b) 55 (c) 65 (d 75
Sol. (a): Ist five multiples of 3 are 3, 6,9, 12, 15, ..
Here,a=3, n=5 d=6-3=3

S = §[2x3+(5—1)3] [ S, =§[2a+(n—1)d]]

= 55=g[6+12]=%x18=45

Hence, (a) is the correct answer.

Q1. Which of the followmg formanA P?]ustlfy your answer.
#-1,-1,-L-L.. - (i} 0,2,0,2,.
iy 1,1, 2 2 3,3 .. (iv) 11,22, 33,...

1 11 2 73 94
(v) — > 3 4 (vi) 2,25,2°, 2% ..
i) 3,V12,27,V48,...

SolL () -1,-1,-1,-1, ...
A series of numbers will bein A.P. if 4, =d, =4, ...

So, d=-1-(-1)=0
d=-1-(-1)=0
dy=-1-(-1)=0
d1=d,_=d3..
So, the given series form an A.P.
(i) 0,2,0,2,.
Givenformofnumberswﬂ]beinA.R ifd =d,=dy..
So, d=2-0=2
dy=0-2=-2
o d, #d,

So, the given form of numbers is not an A.P.
@iy 1,1,2,23,3, ...
Given form of numbers will form an AP.ifd, =d, =4, ...

So, d=1-1=0
d =2-1=1
d #d,

Hence, the glven form of numbers will not form an AF.
(fo) 11,22,33,.
Given form of numbers will form an AP.ifd, =d,=d,=...

So, d=2-11=11
dy=33-22=11
d = dy=11

Hence, the given form of numbers will form an A.F.
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111

(’D) EISIZI'
leenfrmofnumberswﬂlformanAPlfa' d,=d,.
So, dl_l_l_ﬁ——l

. d#d,
Hence the given form of numbers will not form an A.P.

(vi) 2,25 2324 ..
Given form of numbers will form an A.P.ifd, =d,=d, ..
So, d=22-2=4-2=2
d,=2>-22=8-4=4
dy=2-2°=16-8=8
di#d,#d,
Hence, the given form of numbers will not form an A.P.
(0ii) V3,12,427,Ya8,...
Given form of numbers will form an AP.if d, =d, = d, ..
SO: d]=\/ﬁ—\/§=2\/§—\/§=\/§
dy= JT7 T =3/3-2/3=+3
dy= J48-V27=4y3-33=3
o dy=dy,=d,=3
Hence, the given form of numbers will form an A.P.

Q2. Justify whether it is true to say that -1, — 3 2,—5-... forms an

APF.as ay—a,=a;-a, 2

Sol. Main concept used: A form of numbers will form an A.P. if
dy=d,=d;=...d =d.

Given form of numbers will form an A.P, if d, = d,=d;=d otherwise
not.

So, d. = - == (-1)=—+1= =—
17 =8 = -1 > > 2
-3 3 ~443 -1
Bl (2) 2”2 2
5 5+4 9
d3=ﬂ4—ﬂ3='——(—2)=5+2=—2 =§'
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Althougha, —a,=a,—a,= 71 buta, - a,# 71
So, the given form of numbers will not form an A.P. Hence, the given
statement is false.
Q3. For the A.P. -3, -7, 11, ..., can we find directly 4,, - a,;, without
actually finding a,, and a,,? Give reasons for your answer.
Sol. Here, 2 =-3,
dy=~=7-(-3)=-7+3=-4
d=-11-(-7)=-11+7=-4
KA d=d =d,=-4
Now, a,=a+30-1)d=a+29d
and ay=a+{20-1)d=a+19d
So, ay-ay=(@+29d)-(a+19d)=a+29d-a-19d
= g~y =10d
=10x(-4)=-40

So, we can find a,, - a,, without finding a,, and 2,
Hence, a4, - a,,=—-40.
Q4. Two A.P.s have the same common difference. The first term of one
A.P. is 2, and that of the other is 7. The difference between their 10th
terms is same as the difference between their 21th terms, which is the
same as the difference between any two corresponding terms. Why?
Sol. Given:a, =2 and a4 =7
Let d be the same common difference of two A.P.s.
So,d,=d and d;=d
Now, a;—a),=a; +(10-1)d, - [z +(10-1)d]]

=2+9d~[7+9d]=2+9d-7-9d
= Ay =By =5
Also, a4y - =a,+Q21-1)d; - [a]+(21-1)4]]

=2+20d—[7+20d]=2+20d -7 -20d
= Ay — @, ==5

21
= fy =@ =Gy —ap==5
Now, a,—-a,=a+n-1d -[a+(n-1)d]]

=2+ (n-1)d-[7+(n-1)d]

=2+nd—-d—[7+nd-d]

=2+nd-d-7-nd+d

=2-7
= a,—~a&,=-5
Hence, the difference between any two corresponding terms of such
A P’s is same (- 5) a3 the difference between their 10th terms and 21st
terms,
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Q5. Is 0 a term of the A.P. 31, 28, 25, ...? Justify your answer.
Sol. Main conceptused: a4, =a+(n-1)d
If we substitute the values of 4, 4, and 4 in the above equation and if
n comes out to be a natural number then, the given a, will be the term
of the given series.
Here, a,=0, a=31

d =28-31=-3,d,=25-28=-3

So, d=d,=-3
" g, =a+{n-1)d = 0=31+n-1)x({-3)
= -3l=-(n-1)x3 = (n—l)=%
31+3
= =%+1» = n= ; =%41=11%¢natura]number.

Since n is in fraction and is not natural number so 0 (a,) is not any term
of the given A.P.

Q6. The taxi fare after each km, when the fare is ¥ 15 for the first km and
T 8 for each additional km, does not form an A.P,, as the total fare (in ¥)
after each km is 15, 8, 8, 8, .... Is the statement true? Give reasons.
Sol. 15, 8, 8, 8, ... are not the total fare for 1, 2, 3, 4, ki respectively.
Total fare for Ist km = ¥ 15.
Total fare for2km =¥ 15+ 8=¥ 23
Total fare for 3km =¥23+¥8=3%31
Total fare for4km =331 +¥8=%39
~. Total fare for 1 km, 2 km, 3 km, 4 km, ... are 15, 23, 31, 39, ...
respectively,
Now, d, =23-15=8
d,=31-23=8
dy=39-31=8
Hence, the total fare form an A.P. as 15, 23, 31, 39, ...
But, fare for each l.an does not form A.P.as 15,8, 8,8 ...
Q7. In which of the following situations do the lists of numbers
involved form an A.P.? Give reasons for your answers.
(i) The fee charged from a student every month by a school for the
whole session, when the monthly fee is ¥ 400.

(i) The fee charged every month by a school from classes I to XII,
when the monthly fee for class 1 is ¥ 250 and it increases by ¥ 50
for the next higher class.

(iii) The amount of money in the account of Varun at the end of
every year when ¥ 1000 is deposited at simple interest of 10%
r annum.

(iv) Thenumber of bacteria in a certain food itein after each second,

when they double in every second.
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Sol. (/) The fee charged from a student every month by a school is
¥ 400. So, the fee charged from a student the whole session is
400, 400, 400, 400, ... As d, =d, = d, =—d,, = 0 s0, the series of
numbers is an A.F.

(i)  Fee for Ist class = ¥ 250
Fee for IInd class = ¥ (250 + 50) = ¥ 300
Fee for ITIrd class = ¥ (300 + 50) =¥ 350
Fee for IV class = X (350 + 50) =< 400
250, 300, 350, 400, ... is a series consisting of 12 terms.
Sod =300-250=%50, d =350-300=%50, d,=400-350=%50
d =d,=d,= ? 50
So the list of numbers 250, 300, 350, 400, ... is in AL
PRT 1000x10x1

(i) SI= i o =% 100
100 100
So, T 100 is credited at the end of each year in the account of
Varun.

Money in the beginning of Ist year (deposited) =¥ 1000

Money at the end of Ist year when interest credited
=1000+100=% 1100

Money at the end of Ind year = 1100 + 100 =¥ 1200

Money at the end of Illrd your = 1200 + 100 =¥ 1300

Money at the end of IV year = 1300 + 100 =¥ 1400

Amount of money at the end of each year starﬁng initially

from Ist year is given by 1000, 1100, 1200, 1300, 1400 ..
dy=d,=dy=d,=100

So thehstofnumbersmanAP

(7v) Let the number of bacteria present initially = x

Then, the number of bacteria present after 1 sec = 2(x) =2x

Number of bacteria present after 2 sec = 2(2x) = 4x

Number of bacteria present after 3 sec =2(4x) =8x

Number of bacteria present after 4 second = 2(8x) =16x

So, the number of bacteria from starting to end of each second

are given by z, 2x, 4x, 8x, 16z, ...

Now,d,=2x—x=x, d,=4x-2x=2X

As d, # d,, so the list of numbers does not form an A.F.

Q8. Justify whether itis true to say that the following are the nth terms
of an A.P. '
() 2n-3 (i)) 3n*+5 (i) 1+n+n®

Sol. (1) a,=2n-3 :
v a4, =21)-3=2-3=~1, a,=2(2)-3=4-
a,=2(3)~3=6-3=3, a,=2(4)-3=8
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d=1-(-1)=1+1=2, d,=3-1=2, d;=5-3=2
As dl=d2=d3=--2,hence,an=2n—3formuthtermofanA.P.
(i) an=3n2+5
: A, =3(1)2+5=3x1+5=3+5=8
2,=3(2)?+5=3x4+5=12+5=17
8,=33)2+5=3x9+5=27+5=32
a,=3(4)?+5=3x16+5=48 +5=53
a5=3(52+5=3x25+5=75+5=80
dy=a,—a;=17-8=9, d,=a;-a,=32-17=15
dy=a,-a,=53-32=21, d,=a;—a,=80-53=27
Since d, #4,, so the list of numbers 8, 17, 32, 53, ... isnotin AP,
(i) a4, =l+n+n’
oa =1+ +(1P=1+1+1=3
g, =1+(2)+(2=1+2+4=7
a,=1+(3)+(3)*=1+3+9=13
a,=1+@)+4)?=1+4+16=21
a5 =1+(5) +(5)2=1+5+25=31
So,d1=a2—al=7—3=4
dy=a,-a,=13-7=6
dy=a,-a;=21-13=8
dy=a5-a,=31-21=10
Asd, #d,, so the list of numbers 3, 7, 13, 21, 31, ... is not in A.P,

[ EXERCISE 5.3 |

Q1. Match the A.Ps given in column A with suitable common
differences given in column B.

. ColumnA | ColumnB

(A) 2,-2,-6,-10, ... (B) 23

(A,) a=-18,n=10,4,=0 |(B,) -5

(Ay) a=0,a,=6 (B, 4

(A) a,=13,a,=3 (B) -4
(Bs) 2
By 1/2
(B,) 5

Sol. (i) Here, a =2
d =-2-~2=-4
and dy=—-6-(-2)=-6+2=—4

Hence, A; matches to B,.

1208 NCERT ExempLAR PROBLEMS MATHEMATICS—X


http://www.cbsepdf.com

www.cbsepdf.com

(i) Given: a,=0,a=-18,n=10
Now, a,=a+(n-1)d
= 0=-18+(10-1)d
= -94 =-18
= d=2
Hence, A, matches to Bg.
(iif} Given: a=0a,=6
Now, a,=a+(n-1)d
= 6=0+(10-1)d
= 9 =6
= d= 5 = d= 2
9 3
Hence, A, matches to B,.
(iv) a, =13 [Given]
a+(2-1d=13 [ a,=a+(n-1)d]
= at+d=13
= a=13-d . )]
Also, a,=3 [Given]
a+(d-1d=3 . [+ a,=a+(n—1)]
= a+3d=3
= 13-d+3d=3 [Using ()]
= 2d=3-13
= 2d=-10
= d=-5

Hence, A, matches to B,.
Q2. Verify that each of the following is an A.P. and then write its next
three terms.

113 14 13
0 YT Al ] [y 4:"'
0 02,57 (i} 5 3’3
(i) V3,243,343, .. () a+b,(@a+1)+b,@+1)+@E+1) ...

(@ a2a+1,3a+2,4a+3, ...
Sol. Main concept used: (z) List of numbers will form an A.P. if
di=d,=dy...,=d (D) a,, =a,+d

113
01_1—1_1
@ 4 2° 4
1 1 1 1 2-1_1 3 1 3-2_1
d‘"Z_O"Z'?—E_Z'T'Z'd3'4 2 4
dy=d, %'Z

So, the given list of numbers form an A.P.
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3 1 4
Now, +d=—+~-=—=1
oW, 4; = 4, 2 t1°1
a. =4 +d—i+l—E
6 4 4 4
a +d—2+1-§—§
77 % 4 4 4 2
So, the next three terms are 1,% and—;1
14 13
i 51_1_141"'
(i) 3°3
d1=lé_5=14—15=;1
3 3 3
d_]3_£ 13-14 —_1

2" 37373 "3

4 _, B 12-13_ 1
3 3 3

1
Since, d, =d,=d,= —= so, the given list of numbers is in A.P.
158,=4dy 3 g1

For next 3 terms, we have

- +d—19+[—]————
b = %% 3 \3

Hence, the next three terms are —

(i) /3,23, 343, ...
d; = 4 -0 =2y3-Y3=.3
dy= 83 -2, =3v3-2/3=43
. d,=d, =+/3 verifies that the given list of numbers form an
?(‘)f'next three terms, we have
=a+d=3V3+3=4J3
a = 4y +d=14J3 + V3 =53
ag, = ag +d=53+3=6J3
Hence, the next three terms are 4\/5, 5\/5 and 6\/5
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() a+b, (a+1)+b,(a+1)+@+1), ...
d, = a+l1+b-(a+b)y=a+1+b-a-b=1
2=(a+1)+(b+1)—[(a+1)+b]=a+1+b+1—a—1—b=1
= d, =d, =1 verifies that the given list of numbers form an A.F.
For next three terms, we have
a4=a3+a'=(a+l)+(b+1)+1=(a+2)+(b+1)
a5=a4+d=(a+2)+(b+1)+1=(a+2)+(b+2)
a6=a5+d=(a+2)+(b+2)+1=(a+3)+(b+2)
(v) 2,2a+1,3a+2,4a+3, ...
d1=a2—a1=2a+1—a=a+1
d,=3a+2-(a+1)=a+2-1=a+1
ds=4u+3—(3a+2)=4a+3—3a—2=a+1

= d1=d2=d3=a+1veriﬁesthatthegiven]istofnumbersform
an AP
For next three terms, we have
a5=a, +d=42+3+a+1=5a+4
g8,=a +d=5a+4+a+1=6a+5
a,= ag+d=6a+5+a+1=7a+6
Hence, the next three terms are (5a + 4), (62 +5) and (7a + 6).

Q3. Write the first three terms of the A.P.s when a and d are as given
below.

1 - 1
@ a=5.d=—F () a=-5d=-3 () a=*5"’=7£
Sol. Main concept used: a4, =a+ (n-1)d
H a—l d—:_l.
(i) Here, =3:%=%
We know that
a,=a+(n-1)d
1 -1
= a,= E+(n—1)(?)
1 n 1 11 n 3+1-n 4-n
= a,= c-—t+-=-+-—— = = a,=
2 6 6 2 6 6 6 6
_4-1 31 4-2_ 2 1 _4-31
M=% "2 2" 6 6 3 8 6

6
. 11 1
Hence, the required first three terms are 33 and e

(#)) Here,a=-5,d=-3
We know that
a,=a+(n-1) d
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4,=-5+(n-1)(-3)=-5-3n+3 =-2-3n
a,=—(2+3n)
a,=~[2+3(1)}=-(2+3)=-5

a4, =-[2+3x2]=-[2+6]=-8

;= -[2+3x3]=-[2+9]=-11

Hence, the first three terms are -5, -8 and - 11.

Ul

1
it Here,a=~/£,d=—
(iid) N
We know thata, =4+ (n-1)d
1 n 1 1 n
= an=‘/5+(n'_1)_"=‘/i+:j—5__2=‘/5__+_
= 2 2-1+n fu=1+n V2 V2
n JE n‘ ‘/5
et 2 2 2 22 g
V2 2 20 2
_1+2 3 3 2 32
“T R TR

Hence, the first three terms are JE, ¥ and 2v/2.

Q4.Find g, b, ¢ such that the following numbers arein A.P:a,7, b, 23, c.
Sol. We have

As list of numbers is in AP,

S0 dy=dy=d,=d,

Now, dy, =d,

= b-7=23-b

= b+b=30 = 20=30 = b=15

Now, d2=d1

= b-7=7-a

= 15-7=7-a = 8=7-g
a=7-8=-1

Now, d,=d,

= c-23=h-7
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= c=23+15-7=38-7

= c =31

Hence, a=-1, b=15, and c=31.

Q5. Determine the A.P. whose 5th term is 19 and the difference of 8th
term from 13th term is 20.

Sol. Main concept used: () a, =4 +{n-1)d (ii) Solution of linear eqn.
Given: a;=19, a;,—-ag= 20

Let us consider an A.P. whose Ist term and common difference are a
and d respectively.

a;=19 [Given]
= a+(5-1)d=19
= a+4d=19 (i)
Also, a,— g =20 [Given]
= a+(13-1)d~[a+(8-1)d] = 20
= a+12d-[a+7d] =20
= a+12d-a-7d=20
= 5d =20

20

= =3 = d=4
Now, a+4d =19 [From (1)]
= a+4dx4=19
= a=19-16=3

AP.isgivenbya,a +d,a+2d,a+3d, ...
Hence, the required A.F.is 3, 7, 11, 15, ...
1

Q6. The 26th, 11th and the last term of an AP are 0, 3, and -3

respectively. Find the common difference and the number of terms.
Sol. Consider an A.P. whose first term, common difference and last
term are 4, d and a,,

Given: Gy =0, a;,=3 and a,= -
s =0 [Given]
= a+(26-1)d=0
= a+25d=0 (1)
a,=3 [Given]
= a+(11-1)d=3
= a+10d=3 1 (i)
,= "%
1 "
= a+(n-1)d = 3 -(11d)
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On subtracting eqn. (i) from eqn. (i), we get

15d = -3
-3 -1
= R
From (if), a+10d =3
1
+10| —=| =
= “ (5) 3
= 1—-2=3 = g=3+2
= a=>5
-~ From (iif), a+{n-1d = 5
5 1 ("1) _t
= +(n-1) )5
= 25-(n-1y=-1
= 25+1=(n-1)
= n-1=26
= n=27

Hence, the common difference and number of terms in A.P. are %
and 27 respectively.

Q7. The sum of the 5th and the 7th terms of an A.P. is 52, and the 10th
term is 46. Find the A.P,

Sol. Consider an A.P. whose Ist term and common difference are 2 and
d respectively. According to the question,

a5 +a, = 52
= a+(b-lyd+a+(7-1)d =52 [va,=a+@m—1)d]
= 2a+4i +6d = 52
= 2a+10d = 52
= a+5d =26 (1)
Also, 4,y =46 [Given]
= a+(10-1)d = 46 '
= a+9d =46 ..(i)
a+ bd= 26 [From (7)]
a+ 9d= 46 [From (if)]
—-4d=-20 [Subtract (ii) from (i)]
= d= 2
4
= d=5
Now, a+5d =26 [From (£)}
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= a+5x5=26
= a=26-25
= a=1

APisgivenbyaa+d a+2d, ..
Hence, the required A.P. is given by 1, 6,11, 16, ...
Q8. Find the 20th term of an A.P. whose 7th term is 24 less than the
11th term, first term being 12.
Sol. Consider an A.P. whose first term and common difference are ‘a
and “d’ respectively.
According to the question, we have
ay = iy ~24

= a+(7-1d+24=a+(11-1)d [-a,=a+(n-1)]
= a+6d+24—-a=10d4
= 6d-10d =-24
= —-4d=-24

24

= =—=6

Now, a,=a+(n-1)d

: 4y =12+(20-1)6 [+ n=20,a=12,d=6]

=12+19x6=12+114

= Ay = 126
Hence, the 20th term of A.P. is 126.

Q9. If the 9th term of an A.P. is zero, prove that its 29th term is twice
its 19th term.

Sol. Consider an A.P. whose first term and common difference are ‘@’
and ‘d’ respectively.

a5 =0 [Given]
. a+(9-1d=0 [ a,=a+(n-1)d]
= a+81=0
= a=—8d ()
We have to prove that 4,y =24,
So, ayy=a+(29-1)d

= —8d + 284 [Using equation (f)]

= d, = 20d (i)
Now, Ay =a+(19-1)d
= ay=—8d+184 [Using ()]
= a,=10d
But, 2, = 20d [From (i1)]
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=2x10d
=2xa, [ a,9=10d]

g = 249
Hence, the 29th term is twice the 19th term in the given A.P.
Q10. Find whether 55 is a term of the A.P.: 7, 10, 13, ... or not. If yes,
find which term it is.
Sol. Main concept used: 55 will be nth term of the given A.P. if value
of n is only natural number.
Here,a=7,d=10-7=3
Let 55 is the nth term of the given A.P.
a, =55 [Given]
7+(n- 1)3 55 [ a,=a+(n-1)d]
(n—-1)3=55-7
48
(n-1) = —
-1=16
n = 17, which is a natural number
Hence, 55 is the 17th term of the given AP.
Q11. Determine k so that (k* + 4k + 8), (2k% + 3k + 6) and 3k% + 4k + 4 are
three consecutive terms of an AP,
Sol. Main concept used: Given numbers will be in AP.if d,=d,=d
Here, dy=a,-a, = 2k*+ 3k + 6— (K + 4k + 8)
=22+ 3k+6-kK —4k-8
= d=k*-k-2
Now, dy=a;—a, = 3K+ 4k + 4 — (22 + 3k + 6)
=3 +4k+4-22-3k-6
= 3K -2+ 4k-3k-6+4

e 4 sy

= dy=K+k-2

As the given terms are in A.P.

A d, =d,

= KR+k- 2 k2 k-2

= 2k=-2+2

= 2%=0 = k=g = k=0

Hence, for k =0, the given sequence of numbers will be in A.P.

Q12, Split 207 into three parts such that these are in A.P. and the
product of the two smaller parts is 4623.

Sol. Main concept used: Sum of three terms is given so terms can be
considered as (# - d), a, (a+ d).
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Consider an A.P. whose three consecutive terms are (¢ - d), 4, (a + d).
According to the question,
(a—d)y+a+(a+d) =207
3a =207
207
a= 3 = a=69
(a—d) (a) = 4623
(69 — d)69 = 4623 [ a=69]

69—d= 9

69-d =67
d =69 -67
d=2
AP = (a_d)’al (ﬂ+d)
= (69-2), 69, (69 +2)
= 67, 69, 71
Hence, 207 can be divided into 67, 69, 71 which form three terms of
an A.P.
Q13. The angles of a triangle are in A.P. The greatest angle is twice the
least. Find all the angles of the triangle.
Sol. Main concept used: (/) Sum of interior angles of a triangle is 180°.
(i) So, 180° is divided into three parts which are in A.F. Hence, the
terms of A.P. are (a —d), a (a + d).
a-d+a+a+d=180°

o

gLl v 4 21 I

[Angle sum property of a triangle]
= 3a = 180°
- - 1o
Also, the greatest angle is twice of the smallest. [Given]
= a+d=2@a-d)
= a+d=2a-2d
= a+d-2a+2d=0 = -a+3d=0
= 3d=a = d=62 =d=20°[" a=60°]

~ Required parts area—d, a,a+d
= 60° - 20°, 60°, 60° + 20°
= 40°, 60°, 80°
Hence, the angles of triangle are 40°, 60° and 80°.
Q14. If nth terms of two A.Ps: 9,7, 5, ... and 24, 21, 18. ... are same,
then find the value of n. Also find that term.
Sol. First A.P. seriesis 9,7, 5, ...
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Here, : a,=9, d=7-9=-2

Now, ' a, =a+(n-1)d
=9+(n-1)(-2)=9-2(n-1)
=9-2n+2

= a,=11-2n

Second A.P. series is 24, 21, 18

Here, a) = 24, d1=21-24=-3

y a,=a+n-1d

= a,=24+(n-1)(-3)

= a,=24-3n+3

= a,=27-3n

According to the question, we have

a-a,

= 11-2n=27-3n

= 3n-2n=27-11

= n=16

So, 16th term of Ist AP, ie., a;;=a, + (n-1)d

= =9 +(16-1)(-2)
=9-.2x15=9-30

= g =—21

16thtermofIIndAP ie, &g=ay+(n-1)d

= =24+ (16 -1) (-3)
=24-15x3=24-45

= al,=-21

Hence, the 16th term of both A.Pss is equal to — 21.

Q15. If the sum of 3rd and the 8th terms of an A.P. is 7 and the sum of
7th and 14th terms is — 3, find the 10th term.
Sol. Consider an A.P. whose Ist term and common difference are

a and d, respectively.
According to the question,

aytag=7 [Given]
= a+@B-Ld+a+B8-1)d=7 [ a,=a+(n-1)d]
= a+2d+a+7d=7
= 20+9d =7 ()
Also, a,+d,,=-3 [Given]
= a+7-1d+a+(14-1)d=-3
= a+6d+a+13d=-3
= 20+19d=-3 )]

130 NCERT ExempLAR PROBLEMS MATHEMATICS—X

—_


http://www.cbsepdf.com

www.cbsepdf.com

Now, subtracting (ii) from (i), we get

22 +19d= -3 (i)
2a+ 9= 7 wld)
10a'=—10
= d=-1
Now, 20+9d=7 [Using (9]
= 28+9(-1)=7
= 20=7+9 = a=12E = a=8

= a+(10-1)d =8 +9(-1)

= ap=-1

Hence, the 10th term of A.P.is—1.

Q16. Find the 12th term from the end of the A.P: -2, -4, -6, ... —=100.
Sol. Main concept used: To find the term from end, consider the given
A.P. in reverse order and find the term.

To find the term from the end consider the given A.P. in reverse order
ie,-100,...—-6, —4,-2,

Now, a=-100
d=a,,,—-a,=-4-(-6)=—-4+6=2
n=12

a,=a+(n-1)d

= a, =—-100+(12-1) (2)

=-100+11x2=-100+22

= 1p=-78

Hence, thethhtermfromthelastofAP -2,-4,-6,. ..—100 is - 78.
Q17. Which term of the A.P.: 53, 48, 43, ... is the ﬁrstpegative term?
SoL Given A.P. is 53, 48, 43, . /
a= 53 d=48-53=-5 /

Let the nth term of A.P. is the first negative term.

Then, a, <0 ‘
= a+(n—1)d<0 = 53+(n-1)(-5)<0
= —-5(n-1)<-53 = 5(n-1)>53

= © 51-5>53 = 51>53+5
=

n> %8- = n>11.6

R n=12
Hence, the ﬁrst negative term of A.P.is 12th term, i.e.,
ap,=a+(n-1)d
=53+(12-1)(-5)=53-5x11
=53 -55=~2
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Q18. How many numbers lie between 10 and 300, which when divided
by 4 leave remainder 3?

Sol. Main concept used: Find the least and the largest required
number between 10 and 300 and make an A.P.

The least number between 10 and 300 which leaves remainder 3 after
dividing by 4 is 11. The largest number between 10 and 300 which
leaves remainder 3 on dividing by 4 is 296 + 3 = 299.

So, Istterm or number = 11, IInd term or number =15

_ IIfrd term or number = 19, last term or number = 299

~ A.P.becomes 11, 15,19, ..., 299

Here,a,=299, a=11, d=15-11=4, n=?

Now, a+(n-1d=299 = 11+n-14=299
= (n-14= 29911=>n1~¥
= n=72+1. = n=73

Hence, the required numbers between 10 and 300 are 73.

Q19. Find the sum of the two middle most terms of an A.P.
-4 -2 1

'?, _1,?,---4"3—'

Sol. Main concept used: (/) Finding the number of terms, i.e., n (ii)

median of .

-4 -2 13
Gi APis —,-1,—,...,+—
iven AP is 3 3 3
Here, a=_—4, d..__.l_ __‘_L.) _1 é
3 1 3 1 3
-3+4 1
13 = 33
And, a ==
3
= -a+(n—1)d=%
-4 1 13
= 3 +({n 1)[3) =3
= -4+(n-1=13
= n-1=13+4
= n=17+1
= n=18
So, the middle most terms in 18 terms = ( )th d(zjth+l

= 9th and 10th terms are middle most
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So, the required sum  =a,+4,,
=q+(9-1)d+a+(10-1)d

=23+84+9d=2a+17d
-4 1) -8+17

= 2l —[+17] = | =
(3)+ (3 3

=25

3

Hence, the sum of two middle most terms, i.e., 2, + 4, = 3.

Q20. The first term of an A.P. is -5 and last term is 45. If the sum of
the terms of A.P. is 120, then find the number of terms and the common
difference.

Sol. Let us consider an A.P. whose first term and common difference

are a and d respectively.

Here, a=-5 a,=45 §,=120

Now, Sn=%[2a+(n—1)d]=%[u+a+(n-l)d]

= 5, = %[u+a"] [a, = last term]
= 120=-§[—5+451 = 120=-’21x40

= n=120xz=6 = n=6

Hence, the number of terms =6

Now, a,=a+{n-1)d = 45=-5+{6-1)d

= 45+5=5d = 5d=50

= d=% = d=10

Hence, the common difference and the number of terms in A.P. are 10
and 6 respectively.

021. Find the sum:

() 1+(-2)+(=5)+(-8)+... +(-236)
(i) (4—%)+(4—-2~)+(4—%)+---uptonterms

n
(iid) a_b+3a—2b+5a_3b+---upt011terms.
a+b a+b a+b
Sol. (/) From the given series,
a=1, a,=-236
d=-2-1=-3, d,=-5-(2)=-5+2=-3
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- d=d =d,=d;=-3
Now, a+(n-1)d=a,
= 1+(n-1)(-3)=-236 = -3(n-1)=-236-1
= —“3(n-1)=-237 = -(11-1)=’—";‘°’7
= n-1=+79 = n=79+1 = n=80
Now, 5, = 5 (2+(n=1)d]
= Sy = 20+ (80-1)(-3)]
' = 40[2 - 79 x 3] = 40[2 — 237]
= 40[-235] =- 9400

Hence, the sum of all terms =—9400
(i) From the given series, we have

a=(4_l) and r=n

n
d = [/1»3]«(4-!«)=4--Z—4+1=—l
n n n n n
o n n n n
Now, S, = 5[2a+(n—1)d]
(e 2on(2]
2{ n n
_n _E_'(_":J_)J:z[s_z_“l]
2l n n 2 n n
i 7 1
-4
21 n
n-1
(iii) From the given series, we have
a—b

a(Istterm)=a+b, n=11
(3a—2b) (a—b)
T (a+b) (a+b)

_ 3a—2b—(a—b)_3a—2b—a+b
a+b B a+b
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-b
a+b

S = §[2a+(n-l)d]

11[2(a —b) (2a-b)
Sll = ?[mb—)+(ll—l)m]
1
"~ 2(a+b)
o
T 2(a+b)
1
T 2(a+b)
_ 11 (22a—12) _11x2(11a—6b)
2 (a+h)  2(a+bh)
_ 11(112 - 6b)
(a+b)

d

[2a —2b +10 (2a - b)]

[22 — 2b + 20a - 10b]

[222 - 12b]

Q22. Which term of the AP, -2, -7,-12, ... will be - 777 Find the sum
of this A.P. upto the term —77.

Sol. Given AP is-2,-7,-12...-77

Here,a=-2, a =-77

Now,
=
=
=

=

dj=-7-(-2)=-7+2=-5
dy=-12-(-7)=-12+7=-5
a,==77
a+(n-1)d=-77 = -2+(n-1)(-5)=-77
2+n-1)5]=-77 = (2+51-5)=77
5n-3=77 = 5n=77+3

n-—-—ﬂ = n=16
5

So, the 16th term will be -77.

Now,

=

S, = -;—[2a+(n—1)d]

Si6= 212(-2) +(16 - 1)(-5)

= 8[-4-15x 5] = 8[-4 - 75]
= §[-79] =-632

Hence, the sum of the given A.P. upto —77 terms is — 632.
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Q23.1fa,=3-4n, then show thata,, ay &y ... forman A.P. Also find 5,
Sol. a,=3-4n [Given]
: a,=3-4(1)=3-4=-1
a,=3-4(2)=3-8=-5
a4, =3-4(3)=3-12=-9
a,=3-44)=3-16=-13
Now, d=a,-a,=-5-(-1)=-5+1=-4
dy=a;~a,=-9-(-5)=-9+5=-4
dy=a,-a;=-13-(-9)=—13+9=—4
Asd =d,=dy=-4s0a,a,a,...a,arein AP.

So, a=-1, d=-4, n=20
Now, S, = §[2a+(n—1)d]
- S0 = 2 2X(-1)+(20-1)(~4)]

= 10[-2 - 76] = 10[- 78]
= S, = ~780 '
Hence, a,, a,, @ ...a, are in A.P. and 5,, =-780.
Q24.In an A.P,, if S, = n(4n + 1) then find the A.P.
Sol. Main concept used: ¢, =S, a,=5,-S5;, a;=5;-5,
S,=n(dn+1)=4n’+n . [Given)
2,=5,-5, 4
= 2, = [4n +n]-[4n—- 17+ (n-1)]
=4+ n-[4(n*+1-2n)+n-1]
=4nl+n-[4n*+4-8n+n-1]
=dn?+n - [4n® - n + 3]
=4n’+n-an*+7n-3
= a,=8n-3
: 4,=8(1)-3=8-3=5
a,=8(2)-3=16-3=13
a;=8(3)~3=24-3=21
a4,=8(4)-3=32-3=29
Hence, the required A.P.is 5, 13, 21, 29, ...
Q25.Inan A.P.if S, =3n? + 5n and 4,= 164, then find the value of k.
Sol. Main concept used:4,=S, -5, ,
S, =3n%+5n
S, =3(n-1>+5(n-1)
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S,_;=3(n*+1-2n)+5n-5
=3n*+3-6n+5n-5
S, _,=3n"-n-2
ar::Sn—Sn—l
a, =3n*+5n-(3nt-n-2)
a,=3n*+5n-3n"+n+2
a,=6n+2 = a=6k+2
164=6k+2 = 6k=164-2
162

k= — =2
5 = k=27

Q26. If S, denotes the sum of first # terms of an A.P, then prove that
S,,=3(S5-5)).

Sol Consider an A.P. whose first term and common difference are ‘@’
and 'd’ respectively.

sn=§[za+(n—1)d] = Sl'z=~1§[2a+(12-1)d]

O -
=

= S, = 6[2a +11d] we(i)
and 5= %[Za +(8-1)d]
= S = 4[2a +7d] «.(1d)
and S, = %[Za +(4-1)d]
= S, = 2[2a + 3d] (i)

Now, 3(S;—S,) = 3[4(2a +7d) - 2(2a+3d)] [Using eqns. (ii) and (fif)]
= 3[8a + 284 — 4a — 6d]
= 3[4 +22d]
=3 x 2[2a + 11d]
= 6[22+11d] =5,, [Using eqn. (7)]
o RHS = LHS '
Hence, proved.

Q27. Find the sum of first 17 terms of an A.P. whose 4th and 9th
terms are — 15, and - 30 respectively.
Sol. 2,=-15, 4,=-30, S;,=?
Consider an A.P. whose Ist term and common difference are 2 and 4
respectively.
a,=-15 [Given]

= a+(d-1)d=-15 [ a,=a+(n-1)]
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= a+3d=-15 «(9)
Also, a, = —-30 [Given]
= a+(9-1)d =-30 [ a,=a+(n-1)d]
= a+8d4d=-30 -(i0)
Subtracting (i) from (ii), we get
a+8d=-30 ...(i)
a+3d=-15 [From ()]
- = +
bd=-15
15
= d s 3
Now, a+3d=-15 [From (i)]
= a+3-3)=-15
= a=-15+9
= a=-6
S,=1?

We know that S, = g[?.a + (n-1)d]
.17 ‘
= S;7= > [2(-6)+ (17 — 1)(-3)]

_17 7o
= S [F12+16(3)] 5 1-12-48]

= %(-—60):—17x30

= S,;, =510

028, if sum of first 6 terms of an A.P. 1536andthatofﬂ1eﬁrst16terms
is 256, find the sum of the first 10 terms.

Sol. Consider the A.P. whose first term and common difference are ’#’
and 'd’ respectively.

5,=136 [Given]

g[2a+(6—l)d] =36 [-.-s,,=g[2a+(n-1)d]]
20+5d = %

24+5d =12 i)

S = 256 [Given]

1—6[2a+(16 1)d] =256

y U%UU

20+15d = %—
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= 2a+15d = 32 (i)
Subtracting (i) from (ii), we get _

24+ 15d =32 (i)

2+ 5d=12 [From (i)]

T 10d=20
= d=2
Now, 22+5d =12 [From ()]
= 22 +5(2) =12
= 22=12-10 = a=2 = a=1
10 2
= 5[2(1) + 9(2)] = 5[2 + 18] = 5[20] = 100

= 5,0 =100

Hence, the sum of first 10 terms i5100. -
Q29. Find the sum of all the 11 terms of an A.P. whose middle most

term is 30.
Sol. Number of terms are 11, son=11

Middle term = 11+1=}£2—=6ﬂ]tem1
Also, middle tetm = 30 [Given]
a, =30 [Given]
= a+(6-1)d =30 [+ a,=a+(n-1)d]
= a+5d=30 (1)
n
S, = 3 [2a+(n=1d)
= Su=%[2a+(11-1)d]=%[2a+10d]
11x2 )
= = "la+5d] [Using ()]
=11x30
= 5,, =330

Hence, the sum of all 11 terms is 330.

Q30. Find the sum of last 10 terms of the A.P. 8, 10, 12, ..., 126.

Sol. To find out the sum of last 10 terms, we will reverse the order of
the given A.P. and get 126, ..., 12,10, 8

So, a=126, d=10-12=-2, n=10
5y0= 129[2(126)+(10—1)(—2)] [':S,.=g-[2n+(n-1)d]]
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= 5[252 + 9(-2)] =5[252 - 18]

= 5x234
= S,p= 1170
Hence, the sum of 10 terms from the end of AP, 8, 10,12, ..., 126 is
1170.
Q31. Find the sum of first seven numbers which are multiples of 2 as
well as of 9. [Hint: Take the L.C.M. of 2 and 9]
Sol. The numbers which are multiples of 2 as well as of 9 are 18, 36,
54, ... 7 terms
So,n=7, a=18, d=36-18=18

S,= %[2(18) +(7 -1)(18)] [ S, = gl?ﬂ +(n- l)d]]

7x18
= 2+6
7 [2+6]
=7xX9x8=7x72
= S7=504
Hence, the sum of first 7 numbers which are multiple of 2 as well as
9, i.e, multiples of 18 is 504.

Q32. How many terms of the A.P.: -15,~13, -11, ... are needed to make
the sum —55? Explain the reason for double answer.
Sol. Given AP.is - 15,-13, -11, ...

S, =-55, =-15 n=1
d=-13-(-15)=-13+15=2 = 4=2
But, 5,=-55

§[2a+(n—1)d] =55

n[2(-15) + (n - 1) ()] = -55x 2
n[-30+2(n-1)1 =-110
n[-30+2n-2]+110 = 0
-30n+2n2-2r+110 =0
212 -32n+110=0
m*—16n+55=0
W -11n-5n+55=0
n(n-11)-5(n-11) =0
(n-11)(n-5)=0
n-11=0 or n-5=0
n=11 or n=5
So, 5 or 11 terms of A.P. are needed to make the sum — 55.

L | A A
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Q33. The sum of first n terms of an A.P. whose first term is 8 and the
common difference is 20 is equal to sum of first 2n terms of another
A.P. whose first term is — 30, and common difference is 8. Find n.
Sol. For AP1 For APII

a=8,d=+20 d=-30,d=8
According to the question, S, = 5;,

2
= -;-[2a+(n—1)d] = 7”[2a’+(2n—1) 2]
= [2(8) + (n — 1)20] = 2[2(~30) + (2n — 1)8]
= 2x8+nx20-20=2[-60+16n-8]
= 16 + 20 n — 20 = 2[- 68 + 16n]
= 20n-4=-136+32n
= ~32n+20n=-136+4
= -12n =-132
= n=212 _q

12

Hence, the required value of 7 is 11.

Q34. Kanika was given her pocket money on Jan. 1, 2008. She puts
Z1onday 1,22 onday2 ¥ 3onday3 and continued doing so till
the end of the month, from this money into her piggy bank. She also
spent ¥ 204 of her pocket money, and found that at the end of the
month she still had ¥ 100 with her. How much was her pocket money
for the month?

Sol. Let the pocket money of Kanika for the month be ¥ x.

Out of x, the money which she deposited in piggy bank and spent =
T 204

Money put in piggy bank from Jan. 1to Jan. 31 =1+2+3+4+ ... +31
So,a=1, d=1, n=31

Now, S, = %[2(1)'+(31—1)(1)1 [-.-s,,=-'2i[2a+(n-1)d]]
31
= 2212430
- 12+30]
= 531=31;32=31x16 = 5, =49%

-, Money deposited in piggy bank = ¥ 496
Money spent = ¥ 204
Money which she still have = ¥ 100

x -496 — 204 = 100
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= x =100 + 496 + 204 = 800
Hence, her monthly pocket money is ¥ 800.

Q35. Yasmeen saves T 32 during the first month, ¥ 36 in the second
month and ¥ 40 in 3rd month. If she continues to save in this manner,
in how many months will she save T 2000?
Sol. During Ist month, savings of Yasmeen =¥ 32

During IInd month, savings of Yasmeen =% 36

During ITird month, savings of Yasmeen =¥ 40

During IVth month, savings of Yasmeen =% 44
32+36+40+44+ ... = 2000
Also, =32, d=36-32=4
Now, S, =2000

= g [2a+(n—1)d] =2000 = n[2(32) + (n - 1)4] = 2000 x 2

n[64+4n—-4] = 4000 = n[4n +60] = 4000
dn[n+15]=4000 = n[n+15]= ﬁiq
n?+15n-1000=0 = #?+40n—251—1000=0
nn+40]1-25[n+40]=0 = (n+40)(n-25)=0
n+40=0 or n-25=0
n=-40 or n=25
Rejecting n = — 40, we have n =25,
Hence, in 25 months she saves ¥ 2000.
TEXERGISESA |
QL. The sum of the first five terms of an A.P. and the sum of the first
seven terms of the same A.P. is 167. If the sum of the first ten terms of
this A.P. is 235, find the sum of its first twenty terms.

Sol. Consider an A.P. whose first term and the common difference are
a and d respectively.

LT | T O

According to the question;
S, +S, = 167 [Given]
5 7
= E[2a+ (5—1)d]+5[2a+(7—1)d] =167
= 5{2a + 4d} + 7(2a + 6d} = 167 x 2

On multiplying both sides by —;— , we get

%[10& +20d + 140 + 424] = 167
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%[24:; +62d] = 167

=
= lx2[12a+31d] =167
= 122 +31d = 167 (1)
Also, S0 =235 [Given]
= 10195+ (10 -] =235
= 5[22 + 9d] = 235
= 20+9d = 2
5
= 2q+9d = 47 ()]
Multiplying (if} by 6, we have
12a+54d =282 (i)
Now, subtracting (f) from (iii), we get
121 + 544 =282 (i)
122 + 31d=167 [From (i}]
= 234115
= d= 1—1-5— = d=5
23
Now, 2a+9d = 47 [From (#)]
= 2a+9x5=47
= 2 =47-45 = =2 = a=1
20 g =1 -
S,y = ?[2a+(20—1)d] [ n = 2[2a+(n l)d]]
= 10[2 x (1) + 19(5)] = 10[2 + 95] =10 x 97
= Sy =970
Hence, the sum of first twenty terms is 970.
Q2. Find the

() sum of those integers between 1 and 500 which are multiples of
2 as well as of 5.
(if) sum of those integers from 1 to 500 which are multiples of 2 as
well as of 5. '
(iii) sum of those integers from 1 to 500 which are multiples of
2o0r5. .
[Hint: These numbers will be: multiples of 2+ multiples of 5 ~multiples
of 2 as well as of 5.]
Sol. (i) Integers which are multiples of 2 as well as 5 are multiples of
10, i.e., 10, 20, 30, ..., 490. [+ Between 1 and 500]
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a=10, d=10, a, =490

Now, a, =490 [ a,=a+(n-1)]
= a+(n-1)d =490
= 10+ (n—1)10 = 490
490
1+(n—1) = ——
= (n—-1) 0
= n =49

S = §[2a+(n—~1)d]
Sy = %[2x10+(49—1)10]

= %x10[2+48]=49x5x50

= Sy = 12250
(i) Multiple of 2 as well as of 5 are multiples of 2 x5 = 10. Multiples
of 10 from (not between) 1 to 500 are 10, 20, 30, 40, ..., 500.
~a=10, d=10, a,=500
Now, a,=a+(n-1)d = 500

= 10+ (11— 1)10 = 500
= 1+n-1=50
= n =50
So, =0 1

, 550-7[2x10+(50~ 110]

[ S, = g[Za +(n— l)d]]
1
- 2010, L 49) =50 x5 x51

= SSO=12750

(##) Sum of integers which are multiples of 2 or 5 only (not of 10)
= Sum of integers which are multiples of 2 + Sum of integers
which are multiples of 5 — Sum of integers which are
multiples of 10
=:(2+4+6+...+500)+(5+10+15+20+...+500)—(10+20
+30+ ... +500)
=5+5,-5
For S, =2+4+6+...+500, we have
a=2, d=2, a, =500
o a+(m-1)d=500 = 2+(n-1)2=500
= 2[1+(n-1)] =500 = 2n=>500

NCERT ExempLAR PROBLEMS MATHEMATICS—X


http://www.cbsepdf.com

by

For

For

(I

Now,

=

www.cbsepdf.com

n =250
51 =550

Sl=5250=—2:—0[2x2+(250—1)(2)]

[ S, = %[2;; +(n- l)d]]

= 125[4 +249 x 2]
S, = 125 [4+498]
S, =125 x 502 = 62750
S,=5+10+15+20+ ---+ 500, we have
a=5 d=5 a,=500
a+(n-1d=500 = 5+(n-1)5=500
5(1+n-1]1=500 = n=100
S, =510

100
S,=S100 = - [22+(n—1)d]

= 50[2(5) + (100 — 1)5] = 50[10 + 99 x 5]
= 50[10 + 495] = 50 x 505
S, =25250
S;=10+20+30+ ... +500, we have
a=10, d=10, a,=500
a+(n-1)d =500 [~ a,=a+(n-1)d]
10+ (n -1)10 = 500
10[1 + n-1] = 500
500

= ——=50
"= 70

S3=55= %[Za+(n—1)d]
= 25[2(10) + (50 ~1) 10]
= 25{20 + 490}

= 25x 510
S, = 12750

Hence, the sum of the required integers =5, + 5, -5;

= 62750 + 25250 - 12750
= 88000 - 12750 = 75250

Q3. The 8th term of an A.P. is half its second term and 11th term
exceeds one third of its fourth term by ’1’. Find the 15th term.
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Sol. Consider the first term and commoen difference as 4 and 4
respectively.

1 .

ag = Euz [Given]
= a+(8—1)d=%[a+(2—1)d] [ a,=a+(n-1)d]
= 2u+7d)=a+d
= 2u+14d~a-d=10
= a+13d =0 (D)
Now, ay, = %a4 +1 [Given]
= a+(11—1)d=%[a+(4—1)d]+1
= (a+10d)=;—(a+3d)+1
= 3a+10d)=a+3d+3
= 3a+30d-a-3d=3
= 20+27d=3 «(i0)
Multiplying (i) by 2, we have

2a+26d=0 (i)

Now, subtraction (iii) from (ii), we get

20+ 27d=13 (i)

20+ 26d=0 (iid)

- = d=“3

Now, a+13d=0 [From (i)]
= a+13x3=0
= a=-39

Now, we know that a,=a+t(n-1)d = a;=-39+(15-1)3
=-39+14x3=-39+42

= a5 =3

Q4. An A.P. consists of 37 terms. The sum of the three middle most

terms is 225 and the sum of the last three is 429. Find the A.P.

Sol. Consider an A.P. whose first term and common difference are ‘4’

and ‘d’ respectively.

Total terms =37

37+1 38
The middle most term = =§—- =19th term

So, the sum of the three middle most terms = a,5 + 4,9 + 4y
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a+(18-1d +a+(19-1)d+a+(20-1)d

=3a+17d + 184 + 19d
= 225 = 3a +54d ()]
= a+18d =75
The sum of the last three terms =a,, + a,, + 4,5 =429 [Given]

=a+(37-1d+a+@6-1)d+a+(35-1)d=429
= 3a+36d +35d +34d = 429

= 3a+105d = 429
= a+35d =143 ..{if)
Now, subtracting (7) from (i1), we get
a+35d =143 -(if)
a+18d= 75 @
17d= 68
= d=4
Now, a+18d=75 [Using ()]
= a+18x4=75
= a=75-72=3
~a=3andd=4

Hence, the required A.P.isa, a+d,a+2d,a+3d...=3,7,11,15...

Q5. Find the sum of the integers between 100 and 200 that are (i)
divisible by 9 (ii) not divisible by 9.

[Hint (#{): These numbers will be: Total numbers - Total numbers
divisible by 9. ]

Sol. (i) Numbers between 100 — 200 divisible by 9 are 108, 117, 125,

... 198
Here, a=108, d=117-108=9anda,=198
= a+(n—-1)d=198 ' l[a,=a+(n-1)d]
= 108+(n-1)9=198 = 9[12+n-1]=198
= 11+n=13—8 = n=2-11 = n=I11
Now, s,,—-—g- [2a+ (1 - 1)d]
= 5= %[2(108)+(11—1) (9)]
= 121[216+99—.9] = 12—1—[216 +90]
=Ex306
2
= 5, = 1683
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(i) Numbers between 100 and 200 = 101, 102, 103, ...199
Here,a=101, d=1, a,=199
= a+t(n-1)d=199 = 101+ (n-1)(1)=199

= (n-1)=199-101=98
= n=99
Now, Sy = % [2%101+(99-1)(1)]

[ S, = -;- [22+ (n - 1)d]}

= %[202+98] = %x300=99x150 = 14850

So, the sum of integers between 100 and 200 which are not
divisible by 9 = 14850 — 1683 = 13167,
Q6. The ratio of the 11th term to the 18th term of an A.P. is 2: 3. Find
the ratio of the 5th term to the 21st term, and also the ratio of the sum
of the first five terms to the sum of the first 21 terms.
Sol. Consider an A.P. whose first term and common difference are

a and d respectively.

acag=2:3 [Given]

a+10d 2

= — A = _1

= a+17d 3 Lo @y = (n = 1)
= 3a+30d = 22+ 34d
= 32 -2a=34d-30d
= a=4d
To find:

% a+4d _ ad + 44 _d
Gy a+20d 44+20d 244
a5:a21=1:3
5
Ss _ 22OV 5oy +ad) | S8d+4d]
2_21 [22-+ (21~ 1)d] 21[2(4d) +20d]  21[8d + 20d]

1
3

S5:5,, =5:49
Q7. Show that the sum of an A.P. whose first term is g, the second term
(a+c)(b+c—2a)
2(b —a)
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Sol. Here, a (Ist term) =a, d=(b-4), a,=c

As a =c
= a+(n-1d=c [~ a,=a+(n-1)d]
= (n-1)(-a)=c-a
R (n_1)=(c—a)
b-a
c~a+1_c—a+b—a
= " b-a = b-a
- g o tc—2a) 0
b—a

Now, §,= z[2a+(n=14d]

- (b+c—2a) b+c—2a
20-4) [2“{ b

_ (b+c—2a)[2a+{b+c—2a—b+a}x(b_a)]

—1} (b—a)] [Using (7]

2(b - a) (b-a)

= (b+c-2a)
2(b—a).
_(btc-2a)

= ST 0

Hence proved.

Q8. Solve the equation —4 + (~1) +2 + ... +x =437.
Sol. Given series is — 4+ (-1)+2+... +x

So, d;=-1-(-4)=-1+4=3,d,=2-(-1)=2+1=3

[2a + ¢ —ad]

- Given list of numbers are in A.P. [~ d=d,=d,=3]
Here, a=-4and a,=x
Asa =x
= a+(n-1yd=x [va,=a+(n-1)d]
= -4+(n-1)3)=x
= n-1)3=x+4

x+4
= (n-1) 3

_ x+4+1=x+4+3

= n 3 3
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x+7
= n=— i)

5, = —g[2a+(n—1)d]

(x+4)3 .
= S, = TZX_S) [2(—4) + _3_] [Using (i)]

Y NS P C ) L ok
6 " 6

X’ +3x-28=437x6
x*+3x-28-2622 = 0
X’ +3x~2650 =0
x%+53x - 50x — 2650 = 0
x(x+53)-50(x+53) =0
(x+53)(x-50)=0
x=-53 or x=50
Rejecting the negative value x = — 53, we have x = 50.
So, x =50 is the required value as forward terms are positive.
Q9. Jaspal Singh repays his total loan of ¥ 118000 by paying every
month starting with the first instalment of ¥ 1000. If he increases the
instalment by ¥ 100 every month, what amount will be paid by him
in the 30th instalment? What amount of loan does he still have to pay
after the 30th instalment? ’
Sol. Monthly instalment paid by Jaspal Singh are 1000, 1100, 1200, ...
30 terms
< 4=1000, d=100, a,=?, n=30
-= a, =a+(n-1)d=1000+ (30 - 1) 100
=100 [10 +29] = 3900
So, the amount paid by him in 30th instalment = ¥ 3900.
Total amount of all 30 instalments paid
= 1000 + 1100 + 1200 + ... + 3900
Here, 4=1000, d=100, n=30

s"=§[2a+(n—1)d] = s30=§22[2x1000+(30—1)100]

_(x+7)

]
=]
o

437

bLBLL LY

= 15 [2000 + 2900]
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= S,y = 15 x 4900 =% 73500

So, the loan amount left after 30th instalment

‘ = ¥ 118000 — ¥73500 =¥ 44500
Hence, he has to pay ¥ 44500 after 30th instalment.
Q10. The students of a school decided to beautify the school on the
Annual Day by fixing colourful flags on the straight passage of the
school. They have 27 flags to be fixed at intervals of every 2 m. The
flags are stored at the position of the middle most flag. Ruchi was
given the responsibility of placing the flags.

Ruchi kept her books where the flags were stored. She could
carry only one flag at a time. How much distance did she cover in
completing this job and returning back to collect her books? What is
the maximum distance she travelled carrying a flag?

Sol. 27 flags are to be fixed at intervals of 2 m.

272+ ! th flag = % th flag = 14th flag

This means that 13 flags are to be fixed before the middle most 14th
flag and 13 flags are to be fixed after the 14th flag.

Distance between flags =2 m

Distance covered by placing a first flag=2+2=4m

Distance covered to place lind flag=4+4=8 m

Distance covered to place Illrd flag=6+6=12m

So, the total distance covered to place 13 flags on either side is given by

513=4+8+12+... 13 terms
Here, a=4, d=4, n=13

R LI 2 j2(a) +a3- 14

Position of the middle most flag =

= %[8+48]=%x56=13x28

= 5,5 =364
Distance covered by Ruchi for other side 13 flags = 364 m
Hence, the total distance to place 27 flags and pickup her books
=364x2=728m
Maximum distance which she travelled carrying a flag = Distance
covered in fixing Ist or 27th flag
=(13x2)m=26m.
aaa
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Triangles

Choose the correct answer from the given four options:
Q1. In the given figure, if ZBAC=90°
and AD 1 BC. Then,
(2} BD-DC=BC?
(b)) AB-AC=BC?
(c} BD-CD=AD?
(d) AB-AC=AD? B D C
Sol. (c): In AADC and AADB,
£BDA = ZADC=90° [Given] A
£B = £DAC = (90° - C)
AADB ~ ACDA
[By AA similarity critierion]

AD AB DB . c
= o Cca DA D

. AD*=BD.DC
Q2. The lengths of the diagonals of a thombus are 16 cm and 12 cm.
Then, the length of the side of the rhombus is
(@) 9cm (b) 10cm (c) 8am {(d) 20 cm
Sol. (b): Let the length of the side of the thombus is a cm.
As the diagonals of rhombus bisect at 90° so by Pythagoras theorem
in right angled AOAB, D c
2 2 >
o (3] (%) o 5
2 2 a
( 12) ( 16) a
= | — +| —
2 2

= (62 +(8)>=36+64

- @ =100 A @
= a=10cm
Q3. If AABC ~ AEDF and AABC is not similar to ADEF, then which of
the following is not true?
(a8} BC-EF=AC-FD (¢} AB-EF=AC.-DE
. (c) BC-DE=AB-FEF () BC-DE=AB-FD
- Sol. (¢): AABC ~ AEDF [Given]
ﬁ = _AE. = E (i)
ED EF DF '
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So, every statement will be true if it satisfies the above relation, ie.,

LHS from option and RHS from (i).
(@) BC-EF=AC-DF True
(b) AB-EF=AC-DE True
(c) BC-DE=AB-EF False
(d) BC-DE=AB:DF True
Q4. If in two triangles ABC and PQR, £=E€=EA;, then
QR PR PQ
(@) APQR ~ACAB (v) APQR ~AABC
(c) ACBA ~APQR (d) ABCA ~ APQR

Sol. (a): Here, vertex P corresponds to vertex C, vertex Q corresponds
to vertex A and vertex R corresponds to vertex B. Symbolically, we
write the similarity of these two triangles as APQR ~ ACAB.
Hence, (2) is the correct answer.
Q5. In the given figure, two line
segments AC and BD intersect
each other at P such that PA=6 cm,
PB=3cm, PC=25cm, PD=5cm,
ZAPB =50° and ZCDP = 30°, then
Z£PBA is equal o

(@) 50° (b) 30°

(c) 60° (d) 100°
Sol. (d): Considering AAPB and
ADPC

So, the above solution is rejected.

Now, PA 6

ZAPB = £CPD =50° [Vertically opp £s]

AAPB ~ ADPC [By SAS similarity criterion]

ZPBA = /PCD [+ Corresponding £s of similar

As are equal]

In ADPC, £DPC = £LAPB = 50° [Vertically opp. £s]
£D =30°
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o ZPCD = £C = 180° - 50° - 30° = 180 - 80° = 100°
= £PBA = 100° verifies the option (d).
Q6. If in two triangles DEF and PQR, 2D = ZQ and Z£R = /E, then
which of the following is not true?

FF_DF  DE_EF  DE_DF  EF_DE
Sol. (b): In ADEF and APQR,

D Q
ZD = £Q
ZE = ZR } [Given]
LE = /P
ADEF ~ AQRP
DE DF _ FEF E F R P

QR QP RP
Hence, (b) is not true,
Q7. In AABC and ADEF, /B =£E, £/F = £C and AB = 3DE. Then,
the two triangles are
(@) congruent but not similar _ (b) similar but not congruent
(c) neither congruent nor similar (d) congruent as well as similar
Sol. (b): In AABC and ADEF,

A D
ZB=/E .
ZC = /F } [Given]
AABC ~ ADEF

So, AB and DE sides are corresponding sides.

But, AB = 3DE [Given]
50, AABC cannot be congruent to ADEF.

S0, As are similar but not congruent.

. .. BC 1 ar (APRQ) .
Q8. It is given that AABC ~ APQR, with OR =3 Then ;r—(—_)

equal to
@ 9 ® 3 © 3 @ 5
Sel. (a): AABC ~ APQR [Given]
ar(AABC)  BC® (1Y 1
ar (APQR) = OR? -(3) =9 [By area theorem]
_ar(APQR) 9
ar (AABC) 1

Hence, verifies option (a).
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Q9. 1t is given that AABC ~ ADFE, ZA = 30°,
ZC=50°,AB=5cm, AC=8cmand DF=7.5cm,
then which of the following is true?

(a) DE=12cm, £F =50°

() DE=12 cm, £F =100°

(¢} EF =12 cm, £ZD=100°

(@) EF=12cm, £D=30°
Sol. (b): AABC ~ ADEF

AB _ AC_BC
DF - DE FE
5 8 BC
— —_— E — i —
75  DE EF
5

= DE = 272 _12em

Now, ZA=/D=30° F
/B = /F = 180° — 30° - 50° = 100°
ZC = LE=50°

. Verifies the option (b) i.e,, DE = 12 cm, £F = 100°.

O10. If in AABC and ADEF, A_g - g_g_ , then they will be similar, when

(@) £B=<LE (b) AAEAD () £B=£D (d) £LA=/F
Sol. (c): In AABC and ADEF, A N D
AB _BC
DE FD
Angle formed by AB and BC is ZB.
Angle formed by DE and FD is £D.
So, /B=/D B CE F
: AABC ~ AEDF [By SAS similarity criterion]
Hence, (c) is the correct answer.

QI1. If AABC ~ AQRP, ar(AABC) 9 B-18cm and BC =15 cm,

then PR is equal to ar(APQR) 4
@ 10cm () 12cm @ P @) 8em
Sol (a): = AABC~AQRP 3 [Given]
ar (AABC) _ BC! _ AP?
ar (AQRP) - RP? QR’
_ 152 18
RP?  QR?

[By area theorem]

.

9
= .o
. 4
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RP2 = 15x15x4

= 9
= RP? = 100
= RP=10cm

Hence, verifies the option (a). .
Q12 If S is a point on side PQ, of a APQR such that PS =5Q=RS, then

(a) PR-QR=RS? R
(b) QS2+RS*=QR?
(¢) PR?+QR2=PpPQ? 1\2

(d) PSZ +RS2= PRZ
Sol. (c): In APQR,
PS =SQ=RS : i
Now, in APSR, ? S @
PS =5R
£P= /1
[Angles opposite to equal sides in a triangle are equal]
Similarly, in ZSRQ,
£2Q =212

Now, in APQR,
£P + £Q + £R = 180°[Angle sum property of a triangle]

= L1+ 22+ (L1 + £2) = 180°
= 2(L1+ £2) = 180°
= L1+ .22 =90°
= ZPRQ = 90°
By Pythagoras theorem, we have

PQ¥* = PR+ RQ?
Hence, verifies the option (c).

| EXERCISE 6.2 |

Q1. Is the triangle with sides 25 cm, 5 cm, and 24 cm a right triangle?
Give reasons for your answer.
Sol. False: By converse of Pythagoras theorem, this A will be right
angle triangle if
(25) = (5)2+ (2472

= 625 = 25 + 576
= 625 = 601
So, the given triangle is not right angled triangle.
Q2. It is given that ADEF ~ ARPQ. Is it true to say that /D = /R and
£F = £P? Why?
Sol. False: When ADEF ~ ARPQ, each angle of a triangle will be equal
to the corresponding angle of similar triangle so

£D = /R
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ZE = /P

£F = 2Q
So, ZD = /R is true but £F # ZF.
Hence, it is not true that ZD = ZR and £F=ZF.
Q3. A and B are respectively the points
on the sides PQ and PR of a APQR such
that PQ=125cm, PA=5cm, BR=6 cmand
PB = 4 cm. Is AB | | QR? Give reasons
for your answer.
Sol. True: By converse of BPT, AB will
be parallel to QR if AB, dividesPQand

PR in the same ratio i.e., "
AP _PB Q
AQ BR
. 5 4
125-5 6
50 2 2 2
= E— r — I —

P o

75 3 3 3

So, AB is parallel to QR. Hence, the given statement ABIIQRis true.
Q4. In the given figure, BD and CE intersect each other at P. Is APBC ~

APDE? Why?
Sol. True: In APBC and APDE, we have
£BPC = ZDPE [Vertically opposite angles]
B _5_1 E
PD 10 2
pc _6_1
PE 12 2
BP _PC
PD  PE

Hence, ABPC ~ ADPE [By SAS similarity criterion)]

Hence, the given statement is true.

Q5. In APQR and AMST, £P = 55°, £ZQ = 25°, #M = 100°, £S5 = 25°.
Is AQPR ~ ATSM? Why?

Sol. False: AQPR and ATSM will be similar if its corresponding angles
are equal

P S
Z£Q = 25°
ZP = 55° 55" o)
= ZR = 180° - (25° + 55°)
| - 180° - 80°
= R= 1000 25° 1000
RT M

25 =25° Q
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£M = 100°
= £T =180° - (100° + 25°) = 55°
: £Q =T
£LP % /25
LR £ /M
S0, AQPR is not similar to ATSM. So, the given statement AQPR ~ ATSM
is false. '
Q6. Is the following statement true? Why?
“Two quadrilaterals are similar if their corresponding angles are equal”,
Sol. False: Two quadrilaterals will be similar if their corresponding
angles as well as ratio of sides are also equal. So, the given statement
is false.
Q7. Two sides and the perimeter of one triangle are respectively three
times the corresponding sides and the perimeter of the other triangle.
Are the two triangles similar? Why?
Sol. True: Let the two sides of AABC are AB = 3 cm, AC = 4 cm and
perimeter AB+BC+AC=13 cm, then BC=13-7=6 cm.
According to the question, the sides of another ADEF are

DE =3x3=9,

DF =3x4=12,
and DE+DF+EF =3x13=39
So, EF =39-12-9=18

DE _9 3

AB 3 1

DF 12 3

AC 4 1

EF 18 _3

BC 6 1

DE DF_FEF 3
AB  AC BC 1

As the ratio of corresponding sides in two As are same then
ADEF ~ AABC by SSS similarity criterion.

Hence, the triangles are similar or the given statement is true.

Q8. If in two right triangles, P
one of the acute anglesof one A
triangle is equal to an acute
angle of the other triangle,

can you say that two triangles

will be similar? Why?

Sol. True: InAABC and APQR, B c oM R
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/B = £Q=90° [Given)
LC = LR [Given]
AABC ~ APQR [By AA similarity criterion]

Hence, the statement that two triangles are similar is true.
Q9. The ratio of the corresponding altitudes of two similar triangles is

%. Is it correct to say that ratio of their areas is %? Why?

Sol. False: If two triangles A P
are similar, then the ratio of
areas of two triangles will

be equal to the square of the
ratios of their corresponding
sides or altitudes or angle B 5 CAQ i R
bisectors,
If AABC ~ APQR, then

ar (AABC) (AD )2

ar (APQR)  \PM

ar (AABC) (2)2
= ar (APQR)  \5

2.8

So, the given statement is false?5 5

Q10. D is the point on side QR of APOR such that PD L QR. Will it be
correct to say that APQD ~ ARPD? Why?

Sol. False: In APDQ and APDR,

PD LQR [Given]
. £PDQ = ZPDR =90° P
PD does not bisect ZP.
: Ll 22 12

ZQ# /R [PQ#QR]
Any ratio of sides are also not equal. So,
APDQ is not similar to APDR. Hence, the Q D R
given statement is false.
Q11 In the given figure, £D = £C, then is it true
that AADE ~ AACB? Why?
Sol. True: In AADE and AABC,

£D = £C [Given]

LA=ZA [Common]
. AADE ~ AACB [By AA similarity criterion] B c
Q12. Is it true to say that if in two triangls, an angle of one triangle is
equal to an angle of another triangle and, two sides of one triangle are
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proportional to the two sides of the other triangle, then triangles are
similar? Give reasons for your answer.
Sol. False: Here, the ratio of two sides of a triangle is equal to the ratio
of corresponding two sides of other triangle, although the one angle
of one triangle is equal to one angle of other triangle but, not included
angles of proportional sides are equal.

So, triangles are not similar. Hence, the given statement is false.

RCISEB.

Q1. In a APQR, PR?- PQ? = QR? and M is a point on side PR such that
QM L PR. Prove that QM? = PM x MR.

Sol. Given: In APQR, R
PR:- PQ? = QR?
= PR? = PQ?+ QR?
= PRishypotenuse, 1O\WM
Also, OM L PR
To Prove: MQ? = MPx MR R
Proof: In APQR, Q
PR2-PQ?*=QR? [Given]
= PR? = PQ?+ QR?

ZPQR = 90° [By conv. of Pythagoras theorem]
In AQMP and AQMR, [+ Sides QM, MP and MR form these]
QM LPR ..

Z1=/2=90° -
£3=90°- /R
ZP=90° - /R
= Z3= /P
: AQMP ~ AQMR [By AA similarity criterion]
. PQ _PM_OQM
QR QM RM
= QM? = PM x RM
Hence, proved.
Q2. Find the value of x for which DE || AB in the given figure.
Sol. In AABC, DE || AB,
AD BE A B
= BC " /
DC EC 3x+19 3x+4
3x+19  3x+4 A ¥
=5 —_—_—
x+3 x \5 ;
= x(3x+19) = (x+3) 3x+4) X+8 x
= 32 +19z = 327 + 4x +9x + 12 VWY

= 3232 +19x - 13x = 12
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= - 6x =12
12
=p» rs —
6
= x=2

Hence, the required value of x is 2.
Q3. In the given figure, £1 =42
and ANQS = AMTR.

Prove that APTS ~ APRQ.

Sol. Given: In APQR,

point Sis on PQ and T is on PR
such that Ll=22

and ANSQ = AMTR

To prove: APTS ~ APRQ M Q R N
Proof:  ANSQ = AMTR [Given]
- SQ = TR [CPCT] (@)
£l =22 [Given]
PT = PS [Sides opposite to equal angles in APTS] (II)
PT PS
= IR - 50 [From (I), (I)]
ST Il QR [By converse of BPT]
Now, in APTS and APRQ, we have
ST Il QR [Proved above]
£1=143 [Corresponding £s]
L2=14 [Corresponding £s]
- APTS ~ APRQ [By AA similarity criterion]
Hence, proved.

Q4. Diagonals of a trapezium PQRS intersect each other at the point O,
PQ |l RS and PQ = 3RS, Find the ratio of the areas of APOQ and AROS.
Sol. Given: PQRS is a trapezium with

PQ IIRS and PQ=3RS

ar (APOQ)
ar (AROS)
Proof; In APOQ and AROS,

PQ IIRS [Given] P

£1=£3 [Alt. int. Zs]

£2=/4 [Alt int. Zs]

APOQ ~ AROS [By AA similarity criterion]

ar (APOQ) _ (E)"
ar (AROS) © \RS

To find:

So, [By area theorem]
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But, PQ = 3RS [Given]

ar (APOQ) _ (3125)2 _9
ar (AROS) RS 1
Hence, the required ratio is 9:1.
Q5. Inthegiven figure, if AB IIDC, A P B

and AC and PQ intersect each other
atO, provethatOA.CQ=OC'AP
Sol. Given: O ABCD,
AB IIDC
and PQ intersect AC at O (in figure)
ToProve: OA-CQ=0C-AP Q C
Proof: In AOPA and AOQC,
j; ; ﬁi } [Alt, int. Zs]
AOPA ~ AOQC [By AA similarity criterion]
= oQ _oc_QC
OF OA PA
= OA-CQ=0C-PA
Hence, proved.
Q6. Find the altitude of an equilateral triangle of side 8 cm.
Sol. AABC is an equilateral triangle. [Given]
AB=BC=AC=8cm [Given]
AD LBC 5 [Given]
L1l = £2=90°
In AADB and AADC,
AB = AC [Sides of an equilateral A] § cm
£1 = £2=90° 2
AD = AD [Common] B D C
AADB = AADC [By RHS congruence criterion]
= BD = DC [CPCT]
BD-DC =2C=AB_ 8 _sem
2 2 2
By Pythagoras theorem, we have
AD? + BD? = AB?
= AD?+(4) = (8)°
= AD? =64-16
= AD? = 48
= AD = 43 cm

16
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Q7.IfAABC~ADEF,AB=4un,DE=6cm,EF=9cm,FD=12m1,thm
find the perimeter of AABC.

D
A
,
B CE9cm F

Sol. Given: In AABC and ADEEF,
AB=4cm, DE=6cm
EF=9cm, FD=12cm

To find: Perimeter of AABC

Proof: AABC ~ ADEF [Given]
AB _ AC_BC : ”
DE DEF EF

. 1 _AC_BC
6 12 9

= AC=%X12=8cm

and BC=%X9=6cm

- The perimeter of AABC= AB + BC + AC
=4cm+6cm+8cm=18cm
Q8. In the given figure, if DE i BC, then find the ratio of ar (AADE) and

ar (HDECB). A ‘
Sol. Given: In AABC, in which
DE Il BC
and DE=6cmand BC=12cm
ar (AADE)
To find: - 5ECB) .
In AADE and AABC, B > C
DE i BC:  [Given] 12cm
Ll=22 . '
3= /4 {Corresponding angles]
AADE ~ AABC [By AA similarity critrion]
N ar (AABC) (BC )2 "
ows ar (AADE)  \DE

[+ Ratio of the areas of two similar triangles is equal to the squares
of the ratio of their corresponding sides]
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ar (ODECB) + ar (AADE) _ 12)2
ar (AADE) (?
ar (ODECB) ar (AADE)
ar (AADE) | ar (aADE) = @°
ar (ODECB)
ar (AADE)
ar (ODECB)
ar (AADE)
ar (AADE) 1
= ar (ODECB) ~ 3
Hence, the required ratiois 1: 3.
Q9. ABCD is a trapezium in which AB || DC and P, Q are points on AD
and BC respectively such that PQIIDC. If PD = 18 cm, BQ = 35 cm and
QC =15 cm, find AD.

+1=4

4-1=3

Sol. Given: ABCD is a trapezium in which BX
AB || CD and 35 cm
PQ IIDC (See figure) o s)
Also, PD =18 cm, Iy Q2
BQ = 35 cm and QC =15 cm ”i( 15{’"“
To find: AD D C
Proof: In trapezium ABCD, (cm)
AB 1 CD
PQ I DC
AB I CD (I PQ o
In ABCD,
oQ IICD [From (I)]
BO _ BQ B
oD QC () [By BPT]
Similarly, in ADAB,
PO || AB [From ()]
BO AP
o oD _ 7D (II) [By BPT]
From (I) and (IM)
AP _ BQ
PD QC
AP 35
= = Io
18 15
35
= AP = 15 xX18=7x6
1648 NCERT ExempLAR ProBLEMS MATHEMATICS—X
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= AP =42 an
s AD=AP+PD=42 cn +18 an =60 cm
Q10. Corresponding sides of two similar triangles are in the ratio
2:3. If the area of the smaller triangle is 48 cm? then find the area of
the larger triangle.
Sol. If AABC ~ ADEF, then by area theorem,
ar (AABC) /ap\?
ar (ADEF) (ﬁ)
But, AB:DE=2:3
and ar (AABC) (smaller) = 48 cm?

_ 48 2V
ara0en * (3)
= ar (ADEF) = 48:9=108cm2

Qll.InaAPQR,NisthepointonPRsuchthatQNJ.PR.lf

PN x NR = QN?, then prove that ZPQR =90°,

Sol. Given: APQR in which QN L PR and PN x NR = QN2,

To Prove: ZPQR =90°

Proof: In AQNP and AQNR,
QN LPR [Given]

Z1 = 72=290° P

QN2 = NR x NP [Given]
QN NP QN NR

= —_— — —_— T —

NR QN O NP QN N
APNQ ~ AQNR U}

[By SAS similarity criterion] o R
£P = ZRQN=x ()]
£l = 22=90°

ZPQN = /R=y (I
In APQR, we have
£P+/PQR+ /R =180° [Angle sum property of a triangle]
x+x+y+y=180° [Using (T) and (II)]
2x +2y = 180° -
x+y=90°

ZPQR = 90°
Hence, proved.
Q12. Areas of two similar triangles are 36 cm? and 100 cn’. If the
length of a side of the larger triangle is 20 cm, find the length of the
corresponding side of the similar triangle.
Sol. Here, ar (AABC) = 36 cm?, ar (ADEF) = 100 cm? DE =20 cm, AB=?

Lidd
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2
If AABC ~ ADEF, then by area theorem ———— ar (AABC) (DE)

ar (ADEF)
= (56)
= _— ] —
100 DE
= 6 - (E) [Taking square root]
10 DE
6 AB 6% 20
or 10~ 20 = AB= =12 cm

». AB =12 cm. Hence, side of smaller A is 12 cm.
Q13. In the given figure, if
ZACB = ZCDA, AC = 8 cm,

AD =3 cm, then find BD. o
Sol. In AACD and AACB, we have
ZCDA = ZACB [Given]  , . B
ZA = /A [Common]) oD
AACD ~ AACB [By AA similarity criterion]

AC DC_AD 8 DC_3

So, AB~BC AC ~ AB BC B8
8 3 8x8 64
NO‘N‘, _— e ) = =
AB 8 3 3
BD=AB-AD = 2_3-%-2
CARTAE T g 3
=%cm=18.33cm
Hence, BD = 18.33 cm.

Q14. A 15 m high tower casts a shadow 24 m long at a certain time and

at the same time a telephone pole casts a shadow 16 m long. Find the

height of the telephone pole.
T

P
15m x
S W A L

24m 16m
Sol. Let TW = 15 m be the tower and SW = 24 m be its shadow. Also, let
PL be the telephone pole and AL = 16 m be its shadow.
Let PL = x metres.
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In ATWS and APLA,
LN = LL=90°
£5 =LA [Each = Angular elevation of sun]
ATWS ~ APLA
. T™W TS _WS
PL PA LA
15 24
=> —_— ] —
x 16
15x 16
= x=10m
Hence, the height of the pole is 10 m.
Q15. Foot of a 10 m long ladder leaning against w
a vertical wall is 6 m away from the base of wall.
Find the height of the point on the wall where the
top of the ladder reaches. 10
Sol. As wall WL = x m is vertically up so by x
Pythagoras theorem, '
2% = 10? - 62=100 - 36 A |
= X =64 6m L
= x=8m
[ EXERCISE 64

Q1.Inthegivenﬁgu:e,if4A=4C,AB=6an, A
BP =15 cm, AP = 12 cm and CP =4 cm, then
find the lengths of PD and CD.

Sol. In AABP andA CDP,

/A=/C  [Given] : S
Ll =22 \<|
[Vertically opposite angles]
AABP ~ ACDP  [By AA similarity criterion] C
ch CP DP A
Ls.n 5 | B2 '
y 4 x x 4 5 L
y 4 3 B 15cm 1 D
6 = Xx=5cm y
= y=z=2m %
3 C
s~ PD=5cmand DC=2cm
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Q2. It is given that AABC ~ AEDF such that AB=5 cm, AC=7 cm, DF =15
cm and DE=12 cm. Find the lengths of the remaining sides of the triangles.

A E
7 N 12%\
B F

B X C p 15cm
Sol. AABC ~ AEDF [Given]
AB AC_ BC
ED EF DF
5 _7_x
= 2y 15
5 7
= 1—2--—;
7x12 84
= y= 5 —?—16.8011
5x15 25
and x= T —1—6.25(:[!1

Hence, the length of BC = 6.25 cm and EF =16.8 cm.

Q3. Prove that, if a line is drawn parallel to one side of a triangle to
intersect the other two sides, then the two sides are divided in the
same ratio.

Sol. Given: In AABC,
DE il BC
AD AE
To Prove:; DB = E

Constmclion:DrmEFlABandDG.LAC.
Join DC and BE.

1
ar (AADE) EADXEF=£
" ar(ADBE) - 1. co DB @
2

: 1
ar {AECD) -;-ECxDG EC

NoteﬂmtADBEandAEG)areonsamebaseDEmdbetweensamepamﬂe[
[ines DE and BC.

and

a
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ar (ADBE) = ar (AECD) - am

From equations (1T} and (IIT), we have
ar (AAED)  AE
ar (ADBE) ~ EC ™
From equations (I) and (IV), we have
AD _ AE
DB " EC
Hence, proved.

Q4. In the given figure, if PQRS is a
parallelogram and AB |l PS, then prove
that OC Il SR,

Sol. Given: In AABC, O is any point in the
interior of AABC. OA, OB, OC are joined.
PQRS is a parallelogram such that P, Q, R
and S lies on segments OA, AC, BC and
OB and PS Il AB.

To Prove: OC IISR
Proof: In AOAB and AOPS
PS I AB [Given]
Ll=/2 .
3= /4 } [Corresponding angles]
AOPS ~ AOAB  [By AA similarity criterion]
o or _0s_Fs ®
OA OB AB
PQRS is a parallelogram so PS I QR. {Im
= QR Il AB (M) {From (T), (M
In ACQR and ACAB,
QR Il AB (Imm)
ZCAB = /5 .
CBA = 26 } [Corresponding angles]
ACQR ~ ACAB  [By AA similarity criterion]
= Q_R_R
PQRS is a parallelogram. CA CB AB
PS QR
PS CR _CQ
AB CB CA ™)
CR OS5
= B " OB [From (I) and (IV)]

These are the ratios of two sides of ABOC and are equal so'by converse
of BPT, SR 1IQC.
Hence, proved.
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Q5. A 5 m long ladder is placed leaning towards a vertical wall such
that it reaches the wall at a point 4 m high, If the foot of the ladder is
moved 1.6 m towards the wall, then find the distance by which the top
of the ladder would slide upwards on the wall.

Sol. In figure ELW is a wall. DL and RE are two positions of ladder of
length 5 cm.

Case L In right angled ALWD,
DW? = DL2- LW?

= DW2=52_42

=25-16=9
= DW=3m
Case II: RW = DW -DR D

=3-16=14m +16-PR
In right angled riangle RWE, - dmenmenb

EW? = RE* - RW?
=5 -14%=25-1.96
=23.04
EW = +23.04 =48m.
- The distance by which the ladder shifted upward=EL=4.8m -4 m
=08 m
Hence, the ladder would slide upward on wall by 0.8 m.
Q6. For going to a city B from city A, there is route via city C, such that
AC1CB,AC=2xkm, and CB=2 (x+7) km. It is proposed to construct
a 26 km highway which directly connects the two cities A and B. Find
how much distance will be saved in reaching city B from city A, after
the construction of the highway.
Sol. Distance saved by direct highway = (AC + BC) - AB
~* AC 1 BC so by Pythagoras theorem B
AC?+B(? = AB?
(22 + [2(x + 7) = 267
22 +22 (x+ 7y = 676
4%+ 4(x% + 49 + 14x) = 676
4[x*+ 2% + 49 + 14x] = 676
22 +14x+49 = 64L6
202 +14x + 49 = 169
202+ 14x +49-169 = 0
2 +14x-120=0
2+7x-60=0
P+12x~-5x-60 =0
x(x+12)-5(x+12)=0

 2(x +7) km

0

Liudud o Lal

—
-q
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(x+12) (x-5)=0
x+12=0 or x-5=0
x=-12 or x=5
(rejected)
The required distance = AC + BC-AB
=2x+2x+14-26
=4x-12
=4x5-12=20-12 [ x=5]
=8 km
Hence, the distance saved by highway is 8 km.
Q7. A flag pole 18 m high casts a shadow 9.6 m long. Find the distance
of the top of the pole from the far end of the shadow.
Sol. Pole PL = 18 m casts shadow LS =9.6 m
The required distance between top of pole and far end of shadow is

gy

equal to PS as pole is vertical so ZL = 90°. P
» By Pythagoras theorem,
PS? = 182 +9.6>
= PS? = 324 +92.16 = 416.16 18m
= PS = /41616
= PS=20.4m
Hence, the required distance = 20.4 m 5 96m L

Q8. A street light bulb is fixed on a pole 6 m above the level of the
street. If a woman of height 1.5 m casts a shadow of 3 m, then find how
far she is away from the base of the pole.
Sol. In ALPS and ANWS,
Bulb L is fixed at a height of 6 m above the road SP.
Woman and pole are vertical.
: L1 = £L2=90°
£5= /8 [Common)]
ALPS ~ ANWS [By AA similarity criterion]

J
v
|
I
|

NW NS WS L

Y
l
|

15 3
45+15x=18 15m
1.5x=18-45 S

NS S W
1.5

([

Hence, the woman i59m away from the pole.
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Q9. In the given figure, ABC, is a A

triangle right angled at Band BD L AC. sf%
If AD = 4 cm, and CD =5 cm then find
BD and AB. D
Sol. In AABC, Ry
ZABC = 90° [Given] &
BD L AC [Hypotenuse]
BD? = DA xDC C
= BD?=4x5
= BD = 2.5 cm
In right angled ABDA,
BD 1L AC [Given]
ZBDA = 90°
= AB? = AD? + BD? [By Pythagoras theorem]
= 42 +(2./5)%
=16+20=36
= AB=6cm P
Q10. In the given figure, PQR is a ¢
right triangle right angled at Q and Sy
QS LPR.IfPQ =6 cm and PS=4 cm, S
then find QS, RS and QR. B
Sol. In APQR, b
ZPQR = 90° [Given]
QSLPR
[From vertex Q to hypotenuse PR] Q R
QS?=PSxSR (I) [By theorem]
Now, in APSQ, we have
= PQ? - PS? [By Pythagoraus theorem]
=§-f
=36-16
= QS? =20
= Q5=2/5
QS*=PSxSR (I)
= (2v5)% = 4x SR
20
= ral SR
= SR=5cm
Now, QS LPR
ZQSR = 90°
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= - QR?=QS*+SR? [By Pythagoras theorem]
= (2V5)* +5°
=20+25

= QR? =45

= QR = 3/5cm

Hence, QS=2v5, RS=5cmand QR =35 cm.
Qll.lnAPQR,PD_LQRsuchthatDlieson P
QR, if PQ=4, PR=b, QD =c and DR =4, then
prove that (a +b) (a - b) = {(c + d) (c—4d)
Sol. Given: In APQR, PD L QR s0 /1= 22
PQ=4,PR=bQD=cand DR=4d.
To Prove: (a + b)(a - b} = (c + d)(c — ) .
Proof: In right angle APDQ,

PD? = PQ? - QD — [—D_| a "
[By Pythagoras theorem]
b S ®
Similarly, in right angled APDR,

PD? = PR? - DR? [By Pythagoras theorem)
= PD? = b - d? m
From (T) and (II), we have

P-E=-d
= F-P=>-F
> @-b@E+h=C-drd
Hence, proved.
Q12. In a quadrilateral ABCD, ZA + ZD =90°, Prove that
AC?+BD?= AD? + BC?
[Hint: Produce AB and DC to
meet at E.]
Sol. Given: A quadrilateral ABCD
in which LA+ ZD =90°
To Prove: AC? + BD? = AD? + BC?
Construction: Join AC and BD.
Produce AB and DC tomeet at E. A
Proof: In AADE,
ZBAD + ZCDA = 90° [Given]

ZE =90° [Int. angles of a A]
By Pythagoras theorem in AADE and ABCE,

AD? = AF? + DE? )

BC? = BE? + EC? am
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Adding (I) and (II), we get

AD? +BC? = AE? + EC? + DE? + BE2 (1)
By Pythagoras theorem in AECA and AEBD,
AC? = AE? + CE? )
BD? = BE? + DE2 V)
=  AC?+BD?= AE2+BE?+CE?+DE? (VD[Adding (IV) and (V)]
=  AC?2+BD?= AD?+BC? [Using (IID)]
Hence, proved.

Q13. In the given figure, I || m and line segments AB, CD, and EF are
concurrent at point I

Prove thate AE_AC _ CE
ove BF BD FD

Ilk llm

A\/D

E/\ F

C B

v v
Sol. Given: I llm Iy A™
Line segments AB, CD and EF intersect A D
atP. 1 3
Points A, E and C are on line .

Points D, F and B are on line m. N3 5 ya

F
AE AC CE /7 N
ToProve: —— = —=—
BF BD FD 5 2
Proof: In AAEP and ABFP, C B

ez

Illm  [Given] v v
L1=22 } [Alternate interior angles]
£3=14 [Same reason]
AAEP ~ ABFP [By AA similarity criterion]

AE _AP_EP
= BF BP FP ®
In ACEP and ADFP,

I'lim [Given]
g } [Alternate interior angles]
ACEP ~ ADFP [By AA similarity criterion]
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CE CP _FEP
= DF  DP FP @
In AACP and ABDF,
Illm [Given]
2 : éz [Alternate interior angles]
AACP ~ ABDP [By AA similarity criterion]
. AC _AP_cP a
BD BP DP
. AP _AC_CP _CE_EP_AE
PB BD DP DF FP BF
AC AE_CE
= BD ~ BF DF
Hence, proved. S
Q14. In the given figure, PA, OB, o R
RC, and SD are all perpendiculars E

to line ', AB = 6 cm, BC = 9 cm,
CD =12 cm and SP =36 cm. Find PQ,

QRandRS I

Sol. Given: PA, QB, RCand SD are ¢4 B C D —>
diculars on line L.

AB=6cm,BC=9cm, CD=12cm

To find: PQ, QR and RS
Construction: Produce SP and I to meet each other at E.
Proof: In AEDS,
APIiBQUDS I CR [Given]
PQ:QR:RS=AB:BC:CD
PQ:QR:RS=6:9:12

LetPQ=6x

then QR=9x

and RS=12x

PQ+QR+RS =36 cm
= 6x +9x+12x =36

= 175
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= 27x=36
36_4
= X 27 3
PQ-= 6x§=8cm
OR = 9)(%:12011

RS=12x 4 =16 cm
Q15. ‘O’ is the point of intersection of the diagonals AC and BD of
a trapezium ABCD with AB 1l CD. Through ‘0, a line PQ is drawn
parallel to AB meeting AD in P and BC in Q. Prove that PO = Q0.
Sol. Given: In trapezium ABCD, AB || DC,
Diagonals BD and AC intersect at O and POQ | DC i AB
To Prove: PO =QO

Proof: In AABD, A > B
PO Il AB [Given] . Z\/\

AP BO

Similarly, in ABDC,
0Q il DC

OD QC
From (1) and (II), we have

AP _ BQ
QC
.Eg+]_
QC

1=|

[Adding 1on both sides]

AP+PD _ BQ+QC

AD BCQC P
= — = — or ._D::g:_ (m)

In ADOP and ADBA,
AB Il PO [Given]

£DPO = /DAB ,

ADOP ~ ADBA [By AA similarity criterion]
= AB " DA )
Similarly, ACOQ ~ ACAB [By AA similarity criterion]
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V)

From (III), we have

al8§%|8
alsgalﬂ

= PO =0Q

Hence, proved

Q16. In the given figure, the line segment B
DF intersect the side AC of AABC at the
point E such that E is mid point of AC and

Provethat —=

C
[Hint: Take point G on AB such that CG | | DE] E
Sol. In the given figure of AABC,
EA = AF=EC
EF and BC meets at D.

To Prove: —_— = —

Construction: Draw CG || EF

Proof: In AACG, CG |1 EF.

> E is mid-point of AC

*. F will be the mid point of AG.

= FG=FA

But EC = EA=AF [Given]
FG=FA=EA=EC (D)

In ABCG and BDF,
CG Il EF [By construction]
BC _ BG

D " GF

BC BG BC+CD BG+GF
= 21 =241 = =
CcD GF CcD GF

BD _ BF
CD ~ GF
But, FG=CE [From ()]
BD _ BF
CD CE
Hence, proved.
Q17. Prove that the area of the semi-circle drawn on the hypotenuse of
a right angled triangle is equal to the sum of the areas of semi-circles
drawn on the other two sides of the triangle.

[By BPT]

=3

=»
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Sol. Given: In figure, AABC is right angled at
B. Three semi-circles taking as the sides BC, AB
and AC of triangle ABC as diameter C,, C, and
C, are drawn.
To Prove: Area of semicircles (C, + C,) = Area of
semi-circle
Proof: In AABC,

£B = 90° .
& BC2+AB? = AC? [By Pythagoras theorem]
= @2r)+2r) =2

[From figure as BC, AB and AC are diameters]

= AP+ =4, = r+r=1
1, 1 5 1 o
= ETC}'I +—2—1|:r2 ='ETET3

ar (semi-circle C,) + ar (semi-circle C,) = ar (semi-circle C;)

Hence, proved.

Q18, Prove that the area of the equilateral triangle drawn on the
hypotenuse of a right angled triangle is equal to the sum of the areas of
the equilateral triangles drawn on the other two sides of the triangle.
Sol. Given: A right triangle ABC.

Let AB=4,BC="5 AC=cand B=290°
Equilateral triangles with sides AB =g, BC
=b and AC = ¢ are drawn respectively.

To Prove: Area of equilateral triangle with
side hypotenuse (c) is equal to the area of
equilateral triangles with side 2 and b.

V3 2 £u2+?bz

or —¢C

4 4
Proof: In AABC,
ZABC = 90° [Given]
AC? = AB? + BC? [By Pythagoras theorem]
= C=a+b
[3_(:2 = ﬁﬂz +~-\/—§b2 V3

1 [Multiplying by X-. to both sides]
4
—[ Area of eqmlateral Area of equilateral | , ( Area of equilateral
~| A with side ¢ "\ A withsidea A with side b

Hence, the area of equilateral A with hypotenuse is equal to the sum
of areas of equilateral triangles on other two sides.
Hence, proved.

QaQ
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7 B &2 =, Coordinate Geometry

| EXERCISE 7.1 |

Choose the correct answer from the given four options:
Q1. The distance of the point P2, 3) from Y

raxisis @ acoo__ P(x, y)
(@) 2 ®) 3 )
© 1 @ 5 y i

Sol. (b): The perpendicular distanceof P2, 3) || i

from x-axis is equal to the y coordinate so, it —i—

is 3 units. verifies ans. (b).

Q2. The distance between the points A(0, 6) and B(0, - 2) is
(2) 6 (b) 8 () 4 @ 2

Sol. (b):  AB = J(x, — x,)* + (¥ - 4.\

v

= Jo-07 +(-2-62 =Jo+ (-8 =64

= AB = 8 units

Hence, verifies Ans (b).

Q3. The distance of the point P(-6, 8) from the origin is
(@ 8 (b) 247 () 10 d 6

Sol. (c): Coordinates of origin are O(0, 0) and P(-6, 8)

(OPY = (x, - x)* +(y, - yy)*
=(~-6-0)+(8-0)2=36+64

OP = V100
= OP = 10 units. verifies ans. (c).
Q4. The distance between the points (0, 5) and (-5, 0) is
(a) 5 (b 5v2 (©) 245 (@) 10
Sol. (b): Let A(0, 5) and B(~5, 0) are the two points.
Then, AR = (1, - )’ + (4~ y))’
=(~5-0)2+(0-5)2=25+25
= AB? =50
= AB = 52 units. verifies ans. (b).

Q5. AOBC is a rectangle whose three vertices are A(0, 3), O(0, 0), and
B(5, 0). The length of its diagonal is

(@) 5 (b) 3 (©) 34 ) 4
179
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Sol. (¢): A (0, 3) and B(5, 0) 4
The length of diagonal = AB A3 C
AB? = (x, - 1)) + (1~ 1)’
= (5-0)+(0-3)

53

=25+9 O B .
= AB = /34 verifies Ans. (). (€, 0) G0
Q6. The perimeter of a triangle with vertices (¢ 4), (0, 0), and (3, 0) is

@ 5 ®) 12 (0 11 (M 7+5

Sol. (b): Perimeter of AABC=AB +BC + AC
Let A(0, 4), B(0, 0), C(3, 0) be the three vertices of AABC.
AB? = (x; - 11)2 +(¥, “.‘fl)2
=(0-02+(0-4)>2=0+16

= AB = 16 =4 cm
AC?=(3-02+(0-4P2=9+16

= AC?=25

= AC=5cm
BC?2=(3-0P2+(0-0)2=9+0

= BC?=9

= BC=3an

Perimeter =4 cm+5an+3cmn=12 cm
Hence, verifies Ans. (b).
Q7. The area of triangle with vertices A(3, 0), B(7, 0), and C(8, 4) is
(a) 14 (b) 28 © 8 (d) 6
Sol. (c): Area (A) of AABC whose vertices are A(3, 0), B(7, 0) and
C(8, 4) is given by )
Area of AABC = 3

= %[3(0 —4)+7(4-0) +8(0 - 0)]

[ (y2 —¥a) + 2, (3 ~ Y1) + x3(y1 — ¥2)]

=%[—12 +28+0]= %[16] = 8 sq.units

Hence, verifies the Ans. (¢).
Q8. The points (-4, 0), (4, 0) and (0, 3) are the vertices of a
(#) right triangle (t) isosceles triangle
(¢) equilateral triangle (d) scalene triangle
Sol. (b): Let the vertices of AABC are A(—4,0), B(4,0)and C(0, 3).
AB? = (x, -5 ) +(y, - 5,)
= AB? = [4— (4)*+ (0-0> =64+ 0=64
= AB=8cm
AC=[0-(-4P+(3-072=16+9=25
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AC%Z=1725

=

= AC=5cm
BC?=(0-4*+(3-0*=16+9=25

= BC?=25

= BC =5cm

AC=BC=5cm and AB=8cm
Hence, the triangle is an isosceles triangle. So, verifies ans. (b).
Q9. The point which divides the line segment joining the points
{7, -6) and (3, 4) in ratio 1 : 2 internally lies in the

(a) Ist quadrant (b) IInd quadrant
(c) rd quadrant (d) IVth quadrant
Sol. (d): A{;MNEJ)\‘
A(7, -6) ~ B
™2 Blry,)
B(3, 4)
_mXx, vt y= ™Y, + MY
m t+m my + 1,
13)+2(7) 3+ 14 1) +2-6) 4-12
“T1+2 3 Y= 172 T 3
. T )-8
3 3
P(137 ‘3 ] verifies the Ans. (d).

Q10. The point which lies on the perpendicular bisector of the line
segment joining the points A(-2, —5) and B(2, 5) is
(@ (0. 0) ) ©2) © 20 @ (-2,0)
Sol. (a): The perpendicular bisector of AB will pass through the
mid- point of AB. Mid-point of A(x,, y;) and B(x, y,) is given by
[Jﬁ THn W "'yz).
2 ' 2

242 -5+5
'( 2 2 )“(0’0)
So, the perpendicular bisector passes through (0, 0).
Q11. The fourth vertex D of a parallelogram ABCD whose three
vertices are A(-2, 3), B(6, 7), and C(8, 3) is
@ (© 1) (b) (0,-1) (9 1,0 @ (1,0
Sol. (b): We know that the diagonals AC and BD of parallelogram
ABCD bisect each other.
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D C(8 3
(xu ¥o) (xi' ys))

QO

(;!l y 1) (x?-’ y ?-)
(-2,3) (6,7)

The mid point Mid pomt of
of diagonal AC | = | diagonal BD

5 [ -2+8 3+3) =[x +6 y4+7)

. ( ) [x +6’y4+7)

- 6.9 (%55, 277)
Comparing both sides, we have
I4+6=3 and y4+7=3
2

2
= %, +6=6 = Yst7=6
= x, =0 = Yp=6-7=-1
The fourth vertex of parallelogram is (0, — 1) verifies ans. ().
Q12. If the point P(2, 1) lies on the line segment joining points
A(4,2) and B(8,4), then
@ AP-3AB () AP-PB () PB-1AB () AP-1AB

Sol. () A4, 2)

my =k
(u ¥ P2, 1)
e B(8, 4)

!

b (xy y
=t TN _mY, +myy,
m, +m, my +m,
2=k(l?')+1(4) | k9 +12)
k+1 k+1
= B8k+4=2k+2 4k + 2=k +1
= 6k=-2 3k =-1
-1 -1
= k=— ==
3 =3
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Verification:
A B
Pe--eeee—mm- - —e
—— ]« 2 —
< 3 —>
AP -1
PB 3
= AP =-1 i.e, 1 partoutside AB
and PB=3
AP = 1x unit
and AB = le—lx=qunits
So, AP = 3 AB
1
= 1=Ex2=1=1,whichistrue

Hence, verifies the ans. (d).
Q13.1f P(— , 4) is the mid point of the line segment joining the points

Q(-6, 5) and R (-2, 3), then the value of ‘4" is
(a) —4 () -12 (c) 12 d -6
Sol. (b): P(x, y) is mid-point of QR then

3’4)=["1 "’"2’:‘/1"'312)

3 2 2
(a ) -6-2 5+3)
= Z,4|= —
3 2 2
a —8
= —_——=
3 2
a=-4x3=-12

=
Verifies the ans. (b).
Q14. The perpendicular bisector of the line segment joining the points
A(1, 5) and B(4, 6) cuts y-axis at
(a) (0,13) M ©0-13) (9 012) () (13,0)
Sol. (a): The given points are A(1, 5) and B(4, 6).
The perpendicular bisector of the line segment joining the points
A(1, 5) and B(4, 6) cuts the y-axis at P(0, y).
Now, AP=BP = AP? = BP?
: 1+(y-57 =16+ (y-6)f
= 1+ ~10y+25=16+y* 12y +36
= -10y +26 = - 12y + 52
= 12y - 10y = 52-26
= 2y =26
= y=26+2=13
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So, the required point is (0, 13).
Hence, () is the correct answer.

Q15. The coordinates of the point which Y4
is equidistant from the three vertices of ANG 2y)
the AAOB as shown in the figure is

(@) (x,y) ) (v, x) M

x x

@33 o (23]
Sol. (a): In a right triangle, the mid-point x’¢—Q B,
of the hypotenuse is equidistant from (% 0) (2% 0)
the three vertices of triangle. Yy

Mid-point of A(2x, 0) and B(0, 2y) is

2x+10 0+2
=\ 2 2y)=(x’y)

= ’
Hence, (a) is the correct answer.

Q16. A circle drawn with origin as the centre passes through (E, 0).
The point which does not lie in the interior of the circle is 2

@) 063 (3] e (e

2
Sol. (d): Radius of circle = J(% - 0) +(0-0) = % =6.5units

-3
(a) Distance of point (T' 1) from (0, 0) is

2
= \/(_—3—0) +(1-0)? =,/i+1=‘/§=§=1.25units
4 16 16 4

The distance 1.25 < 6.5. So, the point (:3, 1) lies in the interior
of the circle. 4

(b) Distance of point [2, %J from (0, 0) is

2
_ 2 (7 ) 49 [85 92195
=l - L =,/ —=,f-—=—=. 1<6.
J(z 0) +(3 0 t5 g =5 3071625

So, the point (2, g-) lies in the interior of the circle.

(¢) Distance of point (5, —%) from (0, 0) is

=\/(5-0)2 +(—%—o)=,f25+i-=,f1%1= 10'2498=5.0249<6.5
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So, the point (5,%) lies in the interior of the circle.

5
(d) Distance, of point (— 6, —) from (0, 0) is

\/( 6 — 0)? + —-0 J —-JE—_._(,5unim

So, (— 2) lies on the circle. It does not lie in the interior of the

circle.

Hence, (d) is the correct answer.
Q17. A line intersects the y-axis and x-axis at points Pand Q respectively.
If (2, -5) is the mid-point of PQ, then co-ordinates of P and Q are

respectively.
(@) (0,-5)and (2,0) (b) (0, 10) and (-4,0)
(¢) (0,4)and (-10,0) (d) (0,-10)and (4, 0)

Sol. (): P lies on y-axis so co-ordinates of P are (0, y).
Similarly, co-ordinates of Q lies on x-axis = =Q(x, 0)

Mid-point of PQ is
M[f‘l_;ﬂ l‘%z_) = M(2, - 5), which is given
= M(gﬂ,lﬂ) = M(2, -5)
2 2
Xy
2,21 =(2,-5
= (2 2) ( )
Comparing both sides, we get
x y
ol Z=-5
7 2 and )
= x=4 and y=-10

Hence, the co-ordinates of P(0, — 10) and Q(4, 0} verifies ans. (d).
Q18. The area of the triangle with vertices (a, b +¢) (b, c +a) and (c,a+b)is
(@) @a+b+c)* B O () atb+c  (d) abc
Sol. (b): If the vertices of AABC are
A(x, ) =A@ b+o)
B(x, y,) = B, c +a)
C(xy y3) = Clc, a +b)

1 N
Then, Area of AABC = ‘z‘[xl(yz = ¥3) + X3 (Y3 — y1) + X3(y1 — ¥2)]
=» Area of AABC= %[a{c+a—(a+b)|+b[a+b—(b+c)}+c[b+c—(c+a)l]

= —;—[a(c—b) +b(a - ¢} + c(b — a)]

185
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= Area of AABC = %[ac—ab+ab——bc+bc—ac]

=>Area of AABC=0 So, verifies the option (b).
Q19. If the distance between the points (4, p) and (1, 0) is 5, then the
value of pis
(#) 4only ) +4 (c) ~4only @0
Sol. (b): According to the question, the distance between A(4, p) and
B(1, 0) is 5 units.
AB = 5 units
(ABY = (57
(4-172+@-07=25
(BF + () = 25
pr=25-9
7 =16
p =14 Hence, verifies the ans. (b).
Q20. If the points A(1, 2), O(0, 0) and C(a, b) are collinear, then
(@ a=b (b) a=2b () 2a=b (@) a=-b
Sol. (¢): Points A(x,, ¥,), B(x,, y,) and C(x, y;) will be collinear if the
area of AABC is zero so, A(1, 2), B(0, 0), C(a, b) will collinear if area
AABC=0

LN S A

1
or E[x](yz ‘ya) + 2y — )+ x3(y — 1)) =
= —[1(0 b} + O(b - 2)+a(2 0)] =
= —(—b+2a) =
= ?-l'ﬂ =0
= -b+2a=0
= Za=bh

Hence, verifies the ans. (c).

| EXERCISE7.2 |
State whether the following statements are true or false. Justify
your answer.

Q1. AABC with vertices A(- 2, 0), B2, 0) and C(0, 2) is similar to ADEF
with vertices D(-4, 0), E(4, 0) and F(0, 4).

Sol. True: AABC ~ ADEF if g‘g _%3._%% —k
In AABC, F

AB? = [2- (-2)]*+ [0 - (]2 = 4 + 0= (4)
= AB = 4 units

BC?=(0-27+(2-02=4+4=8
186 NCERT ExemprLAR ProBLEMS MATHEMATICS—X
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= BC = 22 units

ACE = [0-(~2) P+ (@2-072=22+22=4+4=8
= AC = 242 units
In ADEF, _
DE? = [4 (- 4)* + (0- 0)* = (8)?
= DE = 8 units

EF? = (0-4)+(4-072=4+4=16+16=32
= EF = 442 units

DF? = [0-(-4)P+(4-07=16+16=32
= DF = 4+/2 units

Now, AE =
DE
BC
EF
AC
DF
AB _ AC_BC_
DE DF EF 2

Hence, AABC ~ ADEF.

Q2. Point P(-4, 2) lies on the line segment joining the points A(-4,6)

and B(- 4,-6).

Sol. True: We observe that x-coordiante is same i.e., equal to (-4) so

line is parallel to y-axis. y-coordinate of P i.e., 2 lies between 6 and -6

of A and B respectively. Hence, P lies between and on AB.

OR
Point P(-4, 2) will lie on the line AB if area of AABF is zero.
-, i.e., ar(AABP)=0

1
Elxl(yZ —¥Y3) + X3 (¥ — 1) + x3(% -4) =0

L 4-6-2)-42-6)-4(6+6)] =0

- 4(-8)—-4(-4)-4(12)] = 0

32+16-48=0
48 — 48 = 0, which is true.

Hence, point P lies on the line joining A and B.
Q3. The points (0, 5), (0, -9) and (3, 6) are collinear.
Sol. False: Three points A, B, and C will be collinear if the
area of AABC =0

= —;—[0(—9~6)+0(6—5)+3(5-(—-9)] =0

N ool
N =

=)

gnlu Nl

AESE

[T
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= 0+0+3(14) = 0

= 42 # 0, which is false.
Hence, the given points are not collinear.

Q4. Point P(0, 2) is the point of intersection of y-axis and perpendicular
bisector of line segment joining the points A(-1, 1) and B(3, 3).

Sol. False: As the point P(0, 2) is the point of intersection of y-axis
and perpendicular bisector of the line joining the points A(- 1, 1) and
B(3, 3), then point P must be equidistant from A and B. So, we must
write PA = PB.

PA= y(-1-0)* +(1-2)? = f1+1 = V2 units

PA= {(3-0) +(3-2)! = /9 +1 = V10 units

. PA # PB
Hence, the given statement is false.
Q5. Points A(3, 1), B(12, - 2) and C(0, 2) cannot be the verticesof a triangle.
Sol. True: Points A, B, C can form a triangle if the sum of any two sides
is greater than the third side.

AB?= (1, -, + (y, - y,)?
= AB?=(12-3)*+(-2-1)2=81+9=90

= AB= 3V10 units
BC?= (0-127 +[2- (-2)= 144 + 16 =160
= BC= 410 units

AC?=(0-32+(2-1P=9+1=10 = AC = V10 units

AC= V1o units, AB=3/I0 units and BC=4/I0 units
Now, AB+AC = V10 + 310 = 4/10 units = BC
S0, A, B, C points cannot form a A.
Q6. Points A(4, 3), B(6, 4), C(5, —6) and D(-3, 5) are the vertices of a
parallelogram.
Sol. False: The diagonals of parallelogram bisect each other so, ABCD
will be a parallelogram if

mid-point of diagonal AC = mid-point of diagonal BD

(x1+rz y1+yz) (r{+x£ y{+y£)
= Ty | = | 2L A1 J2?
2 2 2 "2
- (4+5 -5+3) (6—3 4+5)
2 ' 2 2 " 2

(9 —3) (3 9)
= il I P

2 2 2’2

Hence, ABCD is not a parallelogram.
Q7. Acircle has its centre at the origin and a point P(5, 0) lies on it. The
point Q(6, 8) lies outside the circle.
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Sol. True: If the distance of Q from the cente O(0, 0) is greater than the
radius then point Q lies in the exterior of the circle. Point P(5, 0) lieson
the circle and centre is at O(0, 0) so radius = OP
OP? = (x,- %’ + @~ 1)
= (5~ 0)* + (0-0)?

= OP? = 52
= OP = 5 units
Now, 0Q? = (6-0)2 + (8- 0)* =36+ 64 =100
= OQ = 10 units
0Q > OP (radius)

So, point Q lies exterior to circle.

Q8. The point A(2, 7) lies on the perpendicular bisector of line segment
joining the points P(6, 5) and Q(0, - 4). _

Sol. False: Any point (A) on perpendicular bisector will be equidistant
from P and Q so

PA=QA
or PA? = QA?
= (@2-62+[7- B =@2-07+[7-(AF
= (-4P+@F =22+ (117
= 16+4=4+121

=2 202125 .

So, A does not lie on the perpendicular bisector of PQ.

Q9. Point P(5, - 3) is one of the two points of trisection of the line
segment joining the points A(/, - 2) and B(1, - 5).

Sol. True
m =k P(5,-3) my=1
*— . o et -2
A@7.-2) () B(1, -5)
(*y 1) x2¥) -
Letpointhividesthe]ineABinraﬁok:lthm
N Rt R L
m, +m, my +m,
_ k1) +1(7) y=k(—5)+1(—2)
Tok+1) k+1
k+7 -5k-2
= ———— —3=
= 5 k+1’ k+1
= 5k+5=k+7, ~5k-2=-3k-3
=5 4k =7 -5, -2k=-3+2
2 1 -1 1
= =3 7 T2 2
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So, P divides AB in 1 : 2 ratio.

Hence, P is one point of trisection of AB.

Q10. Points A(-6, 10), B(4, 6) and C(3, —8) are collinear such that
2

AB= Yy AC.

Sol. True: Points A, B and C will be collinear if ar (AABC) =0

1
ar AABC = — (¥ ~¥3) + %p(y3 ~ ) + X3 (3 — y)] = O

l[—6|6—(—8)}—4(—8—10)+3(10—6)] =0
2 -6(14) - 4(~18) + 3(4) =
~B4+72+12= 0

-84 +84 = 0, which is true

gLiu U

, points A, B and C are collinear.
AC? = (x, ;) + (4, - y,)?
=(3+6)*+(-8-10)2=81+324
AC = /405 =9/5 units
AB? = [-4 - (-6)] + (6 - 10)?
= (-4 +6) +(-4)?
= (2P +(-4%=4+16
AB? =20
AB = 25 units

2
Now, AB = 5 AC

4

4

2
RHS. = 3% 95

=25
= AB

2
Hence, AB = Y AC s true.

Q11. The point P(-2, 4) lies on a circle of radius 6 and centre (3, 5).

Sol. False: The point P(- 2, 4) lies on a circle if distance between P and

centre is equal to the radius so distance of P from centre O(3, 5) will be
OP? = (-2-3)% + (4 - 5)2

= OP? = 25+ (-1)?
= OP = 26 #radius 6

So, P does not lie on the circle. It will lie inside the circle.
Q12. The points A(-1, -2), B(4, 3), C(2, 5) and D(-3, 0) in that order
form a rectangle.
Sol. True: ABCD will form a rectangle if
(9) itis a parallelogram. (i) diagonals are equal.
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For parallelogram: Diagonals bisect each other.

ie., Mid point of AC = Mid point of BD is
Le (—1+2 —2+5]=(4—3 3+0)
- 2 72 2 7 2
(1 3) _ (1 3)

= =, =|=|==

2°2 272
Hence, ABCD is a parallelogram.
Now, Diagonal AC = {(2 +1)2 +(5+1)? = /9 +49
= AC = /58 units
and Diagonal BD = y(-3—4)* +(0-3)°
= BD = /49 +9 units
= BD = /58 units
Diagonal AC = Diagonal BD
Hence, ABCD is a rectangle.

[ EXERCISE 7.3 |

Q1. Name the type of triangle formed by the points A(-5, 6),
B(~4, -2) and C(7, 5).
Sol. A(-5, 6), B(-4,-2), C(7, 5)

AB? = (x, - %, + (1o~ 1)

= AB? = (-4 +5) + (-2-6)*
= (1) +(-8)?=1+64=65

= AB = \/ggunits

AC2 = (7+5) +(5-6)°
= AC? = (12 + (-1 = AC* =144 +1
= AC = V145 units

BC2 = (7+4)2+(5+2P=112+72=121 +49
= BC = v170 units
As AB % BC#AC so scalene triangle.

. AC?+AB? = 145 + 65 =210 # BC? so it is not a right angled A
So, a scalene A will be formed.
Q2. Find the points on the x-axis which are at a distance of 25 from
point (7, - 4). How many such points are there?
Sol. Let point P(x, 0) be a point on x-axis, and A be the point (7, - 4)-

So, AP = 2J5 [Given)
= AP2=4X5=20

= (x-7P+[0-(-4P =20

= ¥ +49-14x +16 = 20
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= x2-14x-20+65=0
= ¥-14x+45=0
= x*-9x-5x+45=0
= x(x-9)-5(x-9)=0
= x-NEx-5=0
= x-9=0 or x-5=0
= x=9 or x=5

Hence, there are two such points on x-axis whose distance from (7, - 4)
is 24/5 . Hence, required points are (9, 0), (5, 0).
Q3. What type of quadrilateral do the points A(2, -2), B(7, 3),
C(11, -1) and D(6, -6) taken in that order, form?
Sol. (}) A qudrilateral is a parallelogram, if mid points of diagonals AC
and BD are same.

(#) A parallelogram is not a rectangle, if diagonals AC = BD.

(iii) A parallelogram may be a thombus if AB = BC.

(iv) If in a parallelogram diagonals are equal, then it is rectangle.
In a rectangle if the sides AB = BC, then the rectangle is a square.
For parallelogram with vertices A(2, -2), B(7, 3), C(11, -1), D(6, -6).

mid point of AC = mid point of BD

5 (2+11 —2—1]=(7+6 3—6]

4

2 ' 2 2 2
13 -3 13 -3

= (2,2) (Z,ZJ,W}uchmtrue.
Hence, ABCD is a parallelogram.
Now, we will check whetherAC = BD
or AC? = BD?
= (11-2%+(-1+2¢ = (6-7¢ +(-6-3)?
= (9 + (1) = (-1 + (- 9)?
= 81+1=1+81 .
= 82 = 82, which is true.

As the diagonals are equal so it is a rectangle or square.
Now, we will check whether adjacent sides AB = BC

AB? = BC?
(7-2P2+(3+2)y = (11 -7y + (-1 - 3)

52+ 5% = (4)% + (- 4)
25+25=16+16
50 # 32, which is false.

So, ABCD is not a square. Hence, ABCD is a rectangle.
Q4. Find the value of g, if the distance between the points A(-3, - 14)
and B(g, - 5) is 9 units,
Sol. Consider A(- 3, - 14) and B(g, - 5).

40418
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=
= (a+3P2+(-5+147 =81
= F#+9+6a+(9)72 =81
= a@+6a+9=81-81
= (a+372=0
= a+3=0
= a=-3
Q5. Find a point which is equidistant from the points A(-5, 4) and
B(- 1, 6). How many such points are there? '
Sol. Let P(x, y) is equidistant from A(-5, 4) and B(-1, 6), then

PA=PB

PA? = PB?

(@ +52+(y—4F = (x+ 1)+ (y-6)
2+25+10x+1P+16 -8y =x2+1+2x+y* +36- 12
41 +10x -8y = 37+ 2x - 12y
8x+4y+4=0
2¢x+1y+1=0 O

The above equation shows that infinite points are equidistant from
AB, because all the points on perpendicular bisector of AB will be
equidistant from AB.
= One such point which is equidistant from A and B is the mid-
point Mof ABie.,

M(xl "'xz'y]"‘yz)

3

118

2 2

M(—5_1,4+6)
2 2

e
22

M(-3,5)
So, (-3, 5) is equidistant from points A and B.
Q6. Find the coordinates of the point Q on the x-axis which lies on the
erpendicular bisector of the line segment joining the points A(-5,-2)
and B(4, — 2). Name the type of triangle formed by the points Q, Aand B.
Sol. Let Q(x, 0) be a point on x-axis which lies on the perpendicular
bisector of AB.
. QA=QB
QAZ = QBZ
(-5—x)+(2-07 = @-xP+(-2-0)
(x+5P+(-27 = (4 -2 +(-2)
2+25+10x+4=16+x>—Bx+4

LUy
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= 10x+8x =16-25
= 18x = -9
= x -9—__1
| 18 2
Hence, the point Q is (_?1,0).
2
Now, QA?= [—5+%] +[-2-0p
=(:2]2+£
2 1
81 4 81+16 97
= A2=—+—=——-—=—
Q 4 1 4 4
= QA:: .9_7=ﬂumts
4 2
12 912
Now, QB?= (4+5) +(—2-0)2=(5) +(-2)?°
81 4 81+16 97
BZ=_ —_—= = —
= Q 171 3 4
= QB = 9—7=—J?-_Z.umts
4 2
and AB = J(4+5) +[-2-(-2)F = /(9)? =9 units
= AB = 9 units
As QA=QB
S0, AQAB is an isosceles A.

Q7. Find the value of m if the points (5, 1), (~2,-3) and (8, 2m) are collinear.
Sol. Points A, B, C will be collinear if the area of AABC =0.

\ 1
ie., E[xl(yz —y3)+rz(y3 _y1)+x3(y1 -y)l=0

%[5(—3 -2m)~2(2m —1) + 8(1 + 3)] =0

~15-10m-4m+2+32=0
-14m-15+34=0
-14m+19=0
-14m=-19
19

m=—-
14

L 33080 4

Hence, the required value of m = -i% .
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Q8. If the point A(2, —4) is equidistant from P(3, 8) and Q(-10, y), then
find the values of y. Also find distance PQ.

Sol. According to the question,
PA =QA
= PA? = QA?
= (B-27+(8+4) = (-10-2)% + (y + 4>
= 124122 = (-12)2+ 2 + 16 + 8y
= ¥+8y+16-1=0
= ¥ +8y+15=0
= Y+5y+3y+15=0
= yy+5)+3(y+5) =0
= y+5) (y+3)=0
= y+5=0 ory+3=0
= y=-5 or y=-3
So, the co-ordinates are P(3, 8), Q,(-10,-3), Q,(-10,-5).
Now, PQ? = (3+10) + (8+3)2=13?+11?
= PQ% =169 +121
= PQ, = V290 units
and PQ% = (3+10P + (8+5%=132+13?
=1371 +1]
= PQ%=13"x2
= PQ, = 13v2 units

Hence, y =—3, -5, and PQ = /290 units and 13v2 units.

Q9. Find the area of the triangle whose vertices are (-8, 4), (-6, 6) and
(-3,9).

Sol. Vertices of AABC are A(~8,4), B(-6,6)and C(-3,9).

1
Area of AABC= E[xl(yz = ¥3) + X (Y3 — 1) + 25 (4 — ¥,)]

= Area of AABC =%[—8(6—9)—6(9 ~4)-3(4-6)]

=2 1-8-3)~ 6(5)- 3(-2)]

=%{24-—30+6]=0
Hence, the area of given triangle is zero.
Q10. In what ratic does the x-axis divides the line segment joining the
points (—4, —6) and (- 1, 7)? Find the coordinates of the point of division.
Sol. Point P(x, 0) on x-axis intersects the line joining the points
A(-4,-6) and B(- 1, 7). Let P divides the line in the ratio k : 1.
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k
;(-41—6)\0\1‘
P(x, 0)

B(-1,
Using the section formula, we have e
my, + My,
y=T002 2T @
m +m,
0 _kK7)+1-6)
= 1 k+1
= 7k-6=0
6
k==
= 7
= m=6 and m, =7
Apgain, using the section formula, we have
x_m1x2+m2x1
T om+m
L SED+7Y) _ —6-28
= T 6+7 13
= i
13
Now, _6N+7(-6) _42-42 (From (O]

6+7 13 -34
Hence, the required point of intersection is (—13—, 0) .

QI1. Find the ratio in which the point p(%,%) divides the line

segment joining the points A(%, %) and B(2, -5).

Sol. Let point P divides the line segment AB in the ratio k : 1, then

my=k
A2, 37) S /4,512)
(x1 11) my=1

B(2, -5)
(x2 ¥2)
The coordinates of P, by section formula are

=% "‘"1211’ _my, +my,
m t+my m; +m,
1
k(2)+ I(E)
k+1
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L sl
EL
-

my=1and m,=5
Now, y= my(y2) + my (1)
= m1+m2
=
3 15
1(-5)+5|=| -5+—
-3 (2)= >t
1+5 6

‘ -10+15

5
Y~COOT Pis ) y=

N

3

= y= 2

1
¥—=
6

NG
[y

y-coordinate of P is (%)

Hence, P divides ABinratio1: 5.

Q12. If point P(9z — 2, —b) divides the line segment joining the points
A(3a+1,-3) and B(84, 5) in the ratio 3 : 1, then find the values of zand b.
Sol. Point P(9a — 2, - b) divides the line segment joining the points
A(3a + 1, - 3) and B(84, 5) in the ratio 3:1. But, the coordinates of P

are (9a-2,-b).
A(3a+1, -3)
P(92-2, -b)
m =3
ma = B(8a,
Using section formula, we have (84, 5)
ga—p = X8a) +U3a+1) _p o 9+
3+1 3+1
=24a+3a+1 +15-3 12
4 = i Ey
= 36a—8 = 27a+1 p=—3
= 362-272 = 8+1 = =-
= 92 =9
9
= a=—-=1

Hence,a=+l and b=-3
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Q13. If (4, b) is mid-point of the line segment joining points A(10, —6)
and B(k, 4) and a — 2b = 18, then find the value of k and the distance AB.
Sol. Let P(g, b) is the mid-point of the line-segment joining the points
A(10, -6) and B(k, 4). Therefore, P(g, b) divides the line segment joining
the points A(10, - 6) and B(k, 4) in the ratio 1: 1.

10+k -6+4
= a 2 M and & 2
= b=_—2
2
= b=-1 (In
But, a-2b=18 (II) [Given]
= a-2(-1)=18 [Using (IT)]
= a=18~-2=4a=16
10+k
But, a= 5 [From (I)]
10+k
= 16 =
= 10+k =132
= k=32-10
= k=22

Now, the co-ordinates of A and B are given by A (10, - 6) and B(22, 4).
‘ AB? = (22-10)% + (4 + 6)?
=122+10*=144 + 100
= AB? =244
= AB = 261 units
Hence, the required value of k=22, 2=16,b=-1 and AB = 261 units ,
Q14. If the centre of circle is (24, a — 7) then find the values of z if the
circle passes through the point (11, ~9) and has diameter 10v2 units.
Sol. Let C(24, 2 - 7) be the centre of the circle and it passes through the
point P(11,-9). :
PQ = 1042
CP = 52
CP? = (52)" =50 P(11,-9)
(2a~11P+@~-7+9% =50
(20)% + (11)? - 2(20) (11) + (2 + 2)* = 50
40> + 121 - 44a + (@) + (2)2 + 2(a)}(2) = 50
547 - 402 + 125 = 50
7 -8a+25=10
P-82+25-10=0 Q

O | A
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@-82+15=0
@-5a-3a+15=0
a(a—5)-3(a—-5)=0
@-5)(@-3)=0
a-5=0 ora-3=0
a=>5 or a=3
Hence, the required values of  are 5 and 3.
Q15. The line segment join.ng the points A(3, 2) and B(5, 1) is divided
at the point P in the ratio of 1 : 2 and it lies on the line 3x - 18y + k=0.
Find the value of k.
Sol. A3, 2)

L8l

P divides AB in the ratio 1 : 2. Then, the coordinates of P(x, y) are given by

x=m1(xz)+m_2(x1) and y=m](y2)+mz(y1)
m +m, m +my
1(5)+2(3) 5+6 DH+2(2) 1+4
L _15)+23) 5+ L o2 1
1+2 3 1+2 3
= x=2 = y=2
=3 ¥=3
115 . .
But, P ?,-3—’ P(x, y) lies on the line 3x - 18y + k=0
3(2)—18(gj+k=0
3 3
= 3B N k=0
3 3
= 33-90+3k=0
= 3k=90-33
= 3k =57
= k=£
3
= k=19
Hence, the required value of k=19.
Q16. If D(_Tl, g) E(7,3)and F(% %) are the mid-points of sides of
AABC, find the area of AABC.
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" Sol. In AABC, D is mid point of BC, 4
E is mid point of AC, and F is mid

point of AB.
* ADEF = AAFE = AFBD E

: = AEDC

So, area of AABC =4 (area of ADEF) _ .

The mid-points of sides of AABC are D

. s 7 7)
given by D(_'E)' E(7,3), and F(Z'Z .

2
Area ADEF =E[.1:1(y2 —~Y3) + %{y3 = y1) + x3(y; — 1,)]

o-2)or3-32(5-9)
303

[1 7
—4+7 =
73]

'1+2s-7]
4

8§ 4 ‘
Area of AABC =4 x Area ADEF

=4 x E
4

=11 square units
Hence, the required area of AABC is 11 square units.
Q17. The points A(2, 9), B(g, 5) and C(5, 5) are the vertices of a AABC
right angled at B. Find the values of # and hence the area of AABC.
Sol. AABC is right angled at B.
~ By Pythagoras theorem, AQ, 9)

AB?+BC? = AC?

AB® = (1, - x, + (y, - 9,

1]

or

]

]
N NR NRE R NeR

Bf—\l
N
3

2o
N

]
I
il
l

= ABZ=(g-2)*+(5-9)%.
= AB2 = (a)Z + (2)2_ 2a) ) + (- 4)2
=2 +4-4a+16
= AB?=a’-42+20 B(g, 5) C(5, 5)
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BCZ = (a -5/ + (5 - 5)°
= (a)* + (51 - 2(a)(5) + 0
BC2=42+25-10za
AC2=(5-2)2+(5-9)
=3+ (-4p
=9+16=25
AC = V25=5 units
2 —4a+20+a%+25-10a = (5 [From (T)]
22 -142+45-25=0
202 -14a+20 =0
#-7a+10=0
#-52-2a+10=0
a(@a-5)—-2(a-5)=0
@-5)(@-2)=0
a-5=0 or a-2=0
a=5 or a=2

If a=>5 then B(5, 5) and C(5, 5) and BC = 0, which is not possible.
Hence, a=2.

Now,

>0 0y

I

AB =g -4a2+20
= (2 -4(2) +20

=4-8+20
AB?=24-8
AB? = 16
AB = 4 units
BC2=4+25-10a
= (2)*+25-10(2) ['-a=2]
=4+25-20=29-20=9
BC2=9
BC = 3 units
Area of right angled triangle ABC = -;—basex altitude
1
ZBCxAB
= l:'<3><4:
2
= 6 square units

Hence, the value of 2 =2 and area of AABC is 6 sq. units.
Q18. Find the coordinates of the point R on the line segment joining

the points P(-1, 3) and Q(2, 5) such that PR = % PQ.
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Sol. PR = %PQ [Given]
PQ
= 3 PR

P(-1, 3) (x), 1)

R(x,
3 (x, y)
T QR5) )
5 +RQ
= 3~ PR
5_FPR_RQ
= 3 PR PR
QR _5 _5-3
= PR -5'—1— 3
- QR _2
PR 3
or %=% or PR:QR=3:2
m;=3 and m,=2
Now the coordinates of point R are given by
M) tm(n) y=TaW) + ma(yy)
my +m, m +m,
. =3(2)+2(—1)=6—2 - =3(5)+2(3)=15+6
3+2 5 3+2 5
= x—é = -—El-
5 ¥=75

Hence, the required coordinates of Rare(g 251)
Q19. Find the value of k if the points A(k + 1, 2k), B(3k, 2k + 3) and
C(5k - 1, 5k) are collinear.
Sol. Points A, B, and C will be collinear if area of AABC =0
1 .
= Elxl(.‘/z “Y3)+ 5005 — Y1) + x5y —y,)1=0
= %[(k+l)[2k+3—5k}+3k[5k—2k}+(5k—1)[2k-—(2k+3)}]=0

=  (k+1)(~3k +3) +3k(3K) + (5k — 1) 2k — 2k — 3) = 0
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= -3(k+1)(k- 1)+ 3(3K) - 3(5k-1)=0
Divide by 3 on both sides, we have
[(k+1)(-k+1)+ 3K +(5k - 1) (-1)]=0

1-K+3%-5k+1=0
22 -5k+2=0
22 —-4k-1k+2=0
%(k-2)-1(k-2)=0
(k-2)(2k~-1)=0

k-2=0 or 2%k-1=

k=2 or 2k =

k

k=2 or

L Lissuedd

Hence, the required value of k are 2 and % .

Q20. Find the ratio in which the line 2x + 3y - 5 = 0 divides the line
segment joining the points (8, —9) and (2, 1). Also find the coordinates
of the point of division.

Sol. 28,9 2x+3y-5=0

B2 1)
2x+3y-5=0

w(D)
Let the line given by equation I divides AB at P(x, y) in the ratio k : 1.
Then, using the section formula, the coordinates of P are given by

M) tmn) y=ml(yz)+mg(y1)
m +my m +m,
_k2)+1(8) kD) +1%-9)
T+ and Y=+
oo 2K+8 and k-9
“kr1 Y=%+1
2k+8 k-9
_[2K+8 k-9) . : . "
= P(x, y) (k+1 ,k+1)11esonlmelsoPmustsatlsfyequa on (T)
So substi ST o y=E2; tion I
substitute x = P an y—k+1 in equatton

2k +8 k-9
2 -5=0
( k+1 )+3(k+1]

CooRDINATE GEOMETRY & 203



http://www.cbsepdf.com

On multiplying by (k + 1) in above equation both sides, we get

www.cbsepdf.com

2(2k +8)+3(k—9)—5(k+1)=0
= 4k +16+3k—~27 -5k -5=0

= 2k-16=0
= k=£=8
2

2k+8 k-9

.. Point of intersection is gi P f—

oint of inte on is given by [k+1 k+1J
_Pp 2x8+8 8-9
Tl 8+1 8+1

Hence, line of eqn. (I) divides AB in ratio 8: 1 at P(%, %1) .

Il

16+8 -1
9 ‘9

24 -1
99

{3
39

Il

Q1. If (- 4, 3) and (4, 3) are two vertices of an equilateral triangle, find
the coordinates of the third vertex, given that the origin lies in the
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" interior of the triangle.
Sol. Let A(— 4, 3), B(4, 3) and C(x, y) are the three vertices of AABC.
As the triangle is equilateral,
SO AC=BC=AB
or AC? =B(C?=AB? M
Now, AB? = (4 +4)®+(3-3)?
= AB? = (8% =64
= AB = 8 units 1))
AC? = (x+4)*+ (y-3p
= ()% + (4F° + 2(x) (4) + @)* + (31 - 2(4) (3)
=L+ +8x—6y+16+9
= AC? =22 +37 +Bx -6y +25 (1
BC? = (x - 4% + (y - 3)°
= ()2 + (4 - 2(x) (4) + (v’ + (3)* - 29) (3)
=x*+y-Bx-6y+16+9
= BC?=2?+y? —Bx~6y+25 aw
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Now, AC? = AB? [From (D)}
= L+ +Bx-6y+25=64 [From (1), (IN)]
= 2+ +8x—6y=64-25
= 2+ +8x—6y =39
Again, BC? = AB? [From (I)]
= P+y-Bx-6y+25=64 [From (M), (IV)]
= 2+ -8x-6y=64-25
= 2+ -8x-6y =39
Subtracting (V) from (VI), we have
2+ y*- Bx-6y=39
Prp+ sx:6y=39
-16x =0
= x=0
Puttingx=0in(V),wehave
(O +y* +B(0) -6y = 39
= y¥-6y-39=0
D = b -dac (@a=1,b=-6,c=-39)
= (-6 ~4(1) (-39) =36 + 156
= D=192
= JD = J2x2x2x2x2x2x3
= JD = 83
_—p+JD _648J3 _2(34/3)
¥= " TTax1 | 2
= y = 3+43 and y,=3-43

Hence, thethird vertexof AABCmaybe C(0, 3 + 4J§) and C'(0, 3 - 4J§).
Now, C(0, 3+ 4/3)

www.chsepdf.com

=C(0,3 + 4% 1.732)
=C(0,3+6.9) (4, 3)
=C(0, 9.9) A®

Cc®(0,99

4,3)
®B

and C’(D, 3- 4\/3) Y (, 0)

=C/(0,3-4x1732)
=C"(0,3-69)
=C’(0,-3.9)

c«f (©0,-3.8)

So, the required point so that origin lies inside it is (0, 3 43).
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Q2. A6, 1), B(8, 2) and C(9, 4) are three vertices of a parallelogram
ABCD. If E is the mid point of DC, then find the area of AADE,
Sol. ABCD is a parallelogram so

[Mid point of diagonal BD] = [Mid point of diagonal AC]

Xy +8 y,+2 7
WD)

»» Mid point of BD= (

2 2 c, 4
andMidpointofAC=[—6+2—9,#)
x+8 15 Yat2_5
D——=——  and——F—=,
2 2 2 2
= x,=15-8and Y4=5-2 A6, 1) B(8, 2)
= x,=7 and Y4=3
: D=(73)
. . . X, +9 y, +4
MldpomtofDClsE—z— >
3
=E(7_ﬂ,;4)
2 "2
o(23)-e0)
272 2
1 7 7
Now, Area of AADE = 5|6 3—5 +7 2 ~1)+8(1-3)
L) 7(3) )
= —[6]|—=—1+7| = [+8(-2
2[[2 2)*8C2
1 35 1 —6+35—32)
= =|3+—-16 =~ —— =<
2( i) J z( 2
1 (-3)_-3 . 3 .
= X =— == 5q. units
2x 3 2 5q units 4squm
[In magnitude]

3
Hence, the area of AADE is 3 54 units.

Q3. The points A(x,, y,), B(x,, y,) and C(x;, y,) are the vertices of AABC.
({) The median from A meets BC at D. Find the coordinates of the
point D.
(7} Find the coordinates of the pointPon AD such that AP: PD=2:1,
(ii7) Find the coordinates of points Q and R on medians BE and CF
respectively such that BQ: QE=2:1and CR:RF=2:1.
(iv) What are the coordinates of the centroid of the AABC?
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Sol. (/) Median from Ameets BCatDi.e., D Alxy 1)
is the mid-point of BC.
So, the coordinates of D are given by
(xz +x; Y, +y3)
2 7 2

B
(i) (xy ¥2)
Alxyy)

my =3 L9 D( Hta hth )
m2=1 2 2

The coordinates of the point P on AD such that AP: PD=2:1 are

given by
2(’2;x3)+1(x1) (yzz ]+1(y1)
*= 2+1 ’ y= 2+1
- x=x2+x3+xl’ _Nt¥th
3 3
P(x1+x;+x3’y1+y;+y3) is the required point.

(iif) (a) Median BE meets the side AC at its mid-point E.

»» Coordinates of E are (xl ;x?: , 41 ;ya).
X +x; .’!1*.'!3)

/E( 2 2
2 Q(x, y)

B(x, ¥
Now, the coordinates of Q such that BE is median and BQ: QE=2:1
are given by ‘

X +X
2( 1 ) l(xz) (yl y3]+1(y2)
_ 2 _ 2
X = ; y=
2+1 2+1
- x=x1+x3+x2’ _htystys
3 3

The coordinates of point ) on median BE suchatQB: QE=2:1

+x, + +y, +
SteoTre
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(b) Median CF meets the side AB at its mid-point F,
+
. Coordinate of F are (xl -;xz , h 2%).

X+, 3/1"‘.‘/2)
2 2

Clrs v2)

Now, the coordinates of R such that CF is median and CR:RF=2:1
are given by

X, +x +
1(x3)+2[ - 2) 1(3,5,)+2(—y1 2.‘/2)
x= 1+2 ! y= 1+2
+x, + +y, +
- x=x3 ’; le y=.‘/3 .1;1 Y

So, the coordinates of point R on the median CF such that CR: RF=2:1
are [xl *H A Yty "’yaJ
3 ’ 3
(iv) Coordinates of centroid G of AABC are
(x] T tx Bty "'ya)
3 ’ 3
It is observed that coordinates of P, Q, R and G are same.
Hence, the medians intersect at the same point i.e., centroid which
divides the medians in the ratio 2 ; 1.
Q4. If the points A(1, -2), B(2, 3), C(a, 2) and D(-4, -3) form a
parallelogram, find the value of 2 and height of the parallelogram
taking AB as base.

Sol. As ABCD is a parallelogram and diagonals of parallelogram
bisect each other.
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The mid points of diagonals of parallelogram will coincide i.e.,
Mid-point of diagonal AC = Mid-point of diagonal BD

- (1+a -2+2) (—4+2 —3+3)
27 2 2 72
1+a -2 3
—,0| =|—,0
= (2 ) (2 )
1+a -2
= a=-2-1=-3
Hence, the value of a is—3.
Now, Area of AABD = %basexalﬁtude

1 1
= 5[11(3/2 ~Y3)+ (¥ — )+ X3 (Y -yl = EABXh

= %[1{3—(—3)1+2{—3—(—2)1 4(2- )= —(xy -2 (Y, 1,

1
- SI3+3)+2(-3+2)-4-5)] - gﬁ-l)z T (3+27
N %[6+2(—1)+20] = g\/(l)z +(5)
= %[6—2+20]=%,/1+25
1 b
= S126-21= 5 V26
= h26 =24

pe 2 V2624426
V26 V26 26

= h= 12V units

Hence, the perpendicular distance between parallel sides AB-and CD

. 1226

18 ——
13

=

units.

Q5. Student of a school are standing in rows and columns in their
playground for a drill practice. A, B, C, D are the positions of four
students as shown in the figure. Is it possible to place Jaspal in the drill
in such a way that he is equidistant from each of the four students A, B
C and D? If so, what should be his position?
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10
9 éB
8
7
6

Rows 5 éA @“C

4
3
2
1 ?

1 23456 7 8 910111213
Columns%Teacher

Sol. Coordinates of A, B, C and D from graph are A(3, 5), B(7, 9),
C(11, 5), and D(7, 1).

To find the shape of ABCD:

AB2=(7-32 +(9-5)2 =42 + 4* =4%(1+1)
= AB =4+/2 units

BC2=(11-7)2 +(5-9)> =(4)2 + (-4)2 =42(1 +1)
= BC=4\/E units

CD? =(7-11> + (1-52 =(-4)* + (-4)* =4 + 4*
= CD =42 units

DA =(7-3)% +(1-5)2=4% +(-4)* =42 + 4?
= DA=,/42(1+ 1) =42 units
AB=BC=CD=DA= 4/2 units,
So, ABCD will be either square or rhombus.
Now, DiagonalAC = f(11-3)2 +(5-5)

= AC = {87 +(0)

= AC = 8 units
and diagonal BD = (7 - 7)°+(1~9)" = /(0)+ (&)’ = /0 + (8)’ = V&
= BD = 8 units
Diagonal AC = Diagonal BD

2108 NCERT ExeMPLAR ProBLEMS MATHEMATICS—X


http://www.cbsepdf.com

www.cbsepdf.com

So, the given quadrilateral ABCD is a square. The point which is

equidistant from point A, B, C, D of a square ABCD will be at the

intersecting point of diagonals and diagonals bisect each other.
Hence, the required point O equidistant from A, B, C, D is mid

) 7+7 9+1 14 10
i i ===, |=|=,=]=(,5).
point of any diagonal ( 2 > ) (2 2) (7,5)
Hence, the required point is (7, 5).

Q6. Ayush starts walking from his house to office. Instead of going to
the office directly, he goes to a bank first, from there to his daughter’s
school and then reaches the office. What is the extra distance travelled
by Ayush in reaching his office? (Assume that all distances covered are
in straight lines). If the house is situated at (2, 4), bank at (5, 8) school at
(13, 14) and office at (13, 26) and coordinates are in km.

Sol. Consider the coordinates of house H(2, 4), bank B(5, 8), school
5(13, 14) and office O(13, 26).

Distance HB? = (5-2)%+ (8 -4)*=3*+42=9+16=25

= HB =5km

Distance BS? = (13 -5)2 + (14 -8)2 =82+ 6*=64 + 36
= BS? = 100
= BS = 10 km

Distance SO? = (13 - 13)2 + (26 - 14)?= 0>+ 122=122
= SO =12km

Total distance travelled by Ayush from house to bank to school and
then to office

= HB + BS + SO
=5+10+12=27 km
Direct distance from house to office = HO
= HO? = (13 -2) + (26 - 4)*= (11)2 + (22)
= HO? = 121 +484
= HO = 605 = 24.6 km

So, extra distance travelled by Ayush =27 km - 24.6 km = 2.4 km.
Hence, extra distance travelled by Ayush =2.4 km
Qaa
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8 Introductlon to Trigonometry
) and its Applications

[(ExERcisE s |
Choose the correct answer from the given four options:
QlIfcosA= g thenthevalueoftanAls

(@) E ® 2 © 5 @ 5

.
w

P?+ B? = H? (By Pythagoras theorem) H =5y
= P2+ (4x)* = (5x)° P
= P2 = 25¢% — 1627
= P2 = 952 0
= P=23x B=4x
P 3x 3

tan A = B ax 2’ which verifies option (b).

Q2 Ifsin A= -1— , then the value of cot A is
1
@ 3 b @2

Sol. (7 sinA= =i =X

@ 1

B2 +P?2=H2
B2+(1x)2 (2x?
=42 - 122
15'5’--3::z = B=.3x

B V3x
= =43
cotA = 5= =3
Hence, right option is (4).
Q3. The value of the expression
cosec (75° + 0) — sec (15° — 0) — tan (55° + @) + cot (35° — 0) is
3
(a) -1 (0 (c) 1 () 3
Sol. (b): (75° + 0) and (15° - 0), are complements of each other. Similarly,
(55° + 0) and (35° — 0) are also complements.
S0, cosec (75° + 8) — sec (15° — 0) — tan (55° + 0) + cot (35° - @)
= cosec [90° — (15° - 08)] — sec (15° - 8) —tan (55° + 0) + cot [90° — (55° + )]

L4
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=gec (15° - 0) - sec (15° - 0) — tan (55° + 0) + tan (55° + 6)
=0
Hence, right option is (b).

Q4. Given that sin 0 = %,thencoseisequalto

b -
@ — & @ ¥ @ =
b b
Sol.(¢): sin@= %=_= [Given]

b? - a?

By Pythagoras theorem,
B2+ P? = H?
= B2+ (ax)? = (bx)? H=xb
= B? = 1222 — 222 Pz

= B2 = 22(b* -4%)

] 0
= B= x,/bz - B

x (bZ_aZ) bZ _aZ

cs®=q bx b
which verifies the option (c).
Q5. If cos (0. + ) = 0, then sin (o - B) can be reduced to
(a) cosp (b) cos2p (c) sina (d) sin2a
Sol.(b): cos(a+f)=0 [Given]
= cos (o + B) = cos 90°
= ao+f=90°
= 0=90°-p
Now, sin (o~ B) = sin (30° - B—PB)
= sin (90° - 2B)
= sin (0. — ) = cos 2§

Hence, verifies the option (b).
Q6. The value of (tan 1° tan 2° tan 3° ... tan 89°) is

@ 0 ® 1 © 2 @ 3
Sol. (b): (tan 1° tan 2° tan 3° ... tan 89°)
= (tan 1° tan 89°) (tan 2° tan 88°) (tan 3° tan 87°) ... (tan 45° tan 45°)
= [tan 1° tan (90° - 1)] [tan 2° tan (90° - 2)] [tan 3° tan(90° - 3)]...
tan 45° tan (90° — 45°)
= tan 1° cot 1° tan 2° cot 2° fan 3° cot 3° ... tan 45° cot 45°

= tan 1°x 1 tan 2°. L tan 3°. ! mtan45
tan 1° tan 2° tan 3° tan 45°

=1-1-1-1....1-1

=1

Hence, verifies the option (b).
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Q7. If cos 90 = sin a and 9¢. < 90°, then the value of tan 5o is

1
(@) 5 (b)- V3 {01 @ 0
Sol. (¢): cos9%ax =sina
= cos 9a = cos (90° - o)
= 90 = 90° -
= 100 = 90°
= o=9°
*. tan So.=tan 5% 9°=tan 45°=1
Hence, verifies the option (¢).
Q8. If AABC is right angled at C, then the value of cos (A + B) is
@o o1 @y @3 R
Sol. (a): ZA+/B+£C= 180°
-,_ (Angle sum property of a triangle)
S (A +B) +90° = 180°
= LA+ /B = 90° ‘
| cos (A+B) = cos 90° =0 C—l B

Hence, verifies the option (a).
Q9. If sin A+ sin?A =1, then the value of the expression (cos?A + cos? A) is

@ 1 ® 2 (© 2 @) 3

Sol. (3): sinA+ sinffA=1 [Given]
= sin A = (1 -sin® A)
= sin A = cos® A
= sin? A = cos* A [Squaring both sides]
= 1-cos’A = cos*A [+ sin? A=1-cos®A]
= 1=cos’A+cos*A
Hence, verifies the option ().

. 1 1
Q10. Given that sin o =508 B =3 then value of (o + B) is

(@) 0° (b) 30° (c) 60° (d) 90°
Sol. (d): sin o = % [Given]
= sin o, = sin 30°
= o = 30°
Also, cosp = %
= cos f§ = cos 60°
= B =60°
o+ B =30°+60° =90°

Hence, verifies the option (d).
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Q11. The value of the expression
sin? 22° + sin” 68°
cos? 22° + cos? 68°

(a) 3 (b) 2 @1 @ 0

Sol. (b): Here, the complement angle of each angle is available. So, by

using formula for complementary angles, we get

sin? 22° + sin”(90° - 22°)
cos? 22° + cos?(90° — 22°)

+ sin? 63° + cos 63° sin 27° | is

+ sin? 63° + cos 63° sin(90° — 63°)

.2 nno 2 -]
+
sm222 c05222 + sin” 63° + cos 63° cos 63°
cos” 22° + sin” 22°
=>%+sin263°+cosz 63° [sin?8+ cos?0=1]
=1+1=2
Hence, verifies the option (b).
12 T4 tan 63, then | 1o 0=c0s8 1 o qual
Q =3 then | ein0+cosa| = o1 to
2 1 1 3
= b = ) = =
@ 3 ® 3 © 5 @ 5

4sin@—-cosB
4sin @+ cos O

4(sm0)_1
cos 0

= ——< — (Dividing the numerator and
4[ ) 1

Sol. (c):

sin 6 denominator throughout by cos 6)

cos

4tan6-1_ 3-1

4tan®+1 3+1
= %=%.Hence, verifies the option (c).
Q13. If 5in 0 — cos 0 = 0, then the value of (sin® © + cos? 0) is

3 1 1

@ 1 ® 3 © 3 @ 5
Sol.(c): sin®-cos8=0 [Given]
= sin® = cos @
= gin 6 = sin (90° - 0)
= #=90"-0
=
=

[+ 4 tan 6=3]

26 = 90°
0 = 45°
ow, sin® 0+ cos'0 = (sin 45°)% + (cos 45°)*

Z
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CORCIEERE

Hence, verifies the option (c).
Q14. sin (45° + 8) - cos (45° - 0) is equal to
(@ 2cos® v o (¢) 2sin@ @1

Sol. (b): (45° + 8) and (45° - 6) are complementary angles.
- By using formulae of complementary angles,
sin (45° + 0) — cos (45° ~ 6)
= 8in(45° + ) — cos [90° — (45° + 0)]
=sin (45° + ) —sin (45° + 0)

=0

Hence, verifies the option (b).
Q15. If a pole 6 m high casts a shadow of 23 m long on the ground,
then the Sun’s elevation is

(@) 60° () 45°

(©) 30° @ 90°

6 3 3 6m
Sol (g tan@=—fp=—"r=—"
@ 2/3 3 1

= tan 6 = tan 60° 0
= 0 = 60° “— 23 m—

Hence, the right option is (a).
Write True or False and justify your answer in each of the following:

Q1 Rné7” _
cot 43°
Sol. True: 47° and 43° are complementary angles.
tan47°  tan47°  tan47°

" cotd3®  cot(90°-47°) tand7°
Hence, the given expression is true.
Q2. The value of the expression (cos® 23° — sin? 67°) is positive.
Sol. False: 23° and 67° are complementary angles so
cos” 23° - sin® 67° = cos? 23° — sin2(90° — 23%)
= cos* 23° - cos? 23°

=0
So, the value of the given expression is not positive. Hence, the given
statement is false.
Q3. The value of the expression (sin 80° — cos 80°) is negative,
Sol. False: 80° is near to 90°, sin 90° = 1 and cos 90° =0
S0, the given expression sin 80° — cos 80° > 0
So, the value of the given expression is positive. So, the given statement
is false.
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Q4. ,/(1 —cos?0) sec’@ =tan 8

SoLTrue:  LHS = y/(1— cos’8) sec?0 = Jsinze- 12
cos“ 0

sin? @

cos” 9
Hence, the given expression is true.

Q5.Ifcos A +cos?’A=1, thensin A+sin*A=1

Sol. True:
cosA+costA=1

= cosA=1-cos?A

= cos A = sin? A

= cos? A =sintA

Now, LHS =sin? A+sin* A
= cos A+ cos? A
=1=RHS

Hence, the given statement is true.

Q6. (tan 6 +2) (2 tan 6 +1) =5 tan 6 + sec?

Sol. False:

LHS = (tan 6 +2) (2 tan § + 1)
=tan6(2tan O +1) +2(2tan O +1)
=2tan?@+tanO+4tan 6 +2
=2tan?0+5tan 0 +2
=2(tan?0+1)+5tan
=2 sec? +5 tan 0 £ RHS

Hence, the given statement is false.

~— =tan 0 = RHS

[Given]

Q7. If the length of the shadow of a tower is increasing, then the angle

of elevation of the sun is also increasing.

Sol. False: The shadow of a tower on the
ground increases from x to (x + y) when
angle of elevation of the sun changes from

0, t0 0,.
. 8, is the exterior angle of ATSD
S0 0,>9,

So, on increasing the length of shadow the ¢

angle of elevation decreases.
Hence, the given statement is false.

—Y——r—r—>

T

w

Q8. If a man standing on a platform 3 m above the surface of a lake
observes a cloud and its reflection in the lake, then the angle of elevation

of the cloud is equal to the angle of depression of its reflection.
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Sol. False: The observer is at the platform (P)

3 m above the surface LK of the lake.

He observes the angle of elevation of cloud C

from P and its reflection image in the lake is

formed at 1. The observer measures the angle 3

of depression of image (I) 0,. Draw PM Lon -

the vertical line passing through the cloud

and its image.

CK=KI=x by the prop. of reflection
CM=CK-MK=x-3

MI=KI+MK=x+3

Now, tan9]=3——3 and tan92=-~x—:‘1:”—g
= y= x-3 and Y= x+3

tan 6, tan 0,
- x+3 = x-3

tan6, tan@,
5 tan 6. = (x+3)tan9

2 {x-3 1

= tan @, # tan 6,
or 6,#86,

Alternate Method: By the property of image formation, the distance
of image and the object are equal from the reflecting surface.

So, KC = KI
= Ml # MC
= AMPC# AMPI
S0 0, #62

Q9. The value of 2 sin 6 can be (a + 1), where a is a positive number,
anda#1. a

Sol. False: Consider ‘@’ and 2’ as positive numbers and a # 0

(o)
1 a+-=
Arithmetic mean (AM) of aand - = ~—2Z
a

2
Geometric mean (GM) of gand 1 = ’axlﬂ
a a
» AM > GM

(+2)

a+—

4)1
2
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= (a+l)>2
a

Let a+l=25in0
a

= 2sin@>2

= sin@®>1

which can never be possible.

Hence, our consideration that a + 1 =2 sin 0 is false.
a

Alternate Method: 7 is positive and a # 1 i.e., a can be above 0 to all real
and values except 1.

Let 0<a<1then X will be more than 1 so a+'-1->_2 for any value of a.
a a

Let a=02 = a+l=0.2+—1-=5.2
a 0.2

a=09 = a+1=0.9+i=0.9+1.111=2.011
a 09

Put a+}—=25ine
a

o 2sin9>2
= sin@>1

which is impossible s0 2sin@= 4 + 1
a
Hence, the given statement is false. If we take any value of #more than one,
then the value of g + L always greater than 2 which repeats the result.
a

2,12

Q10. cosO= a”+b , where a and b are two distinct numbers such

that ab> 0.

Sol. False: Consider two numbers #* andalzz2 thezn
Arithmetic mean (AM) of 4% and % = ; b
Geometric mean (GM) of 2% and b* = \/az x b’

= GM = ab

" AM > GM

2 12
a +b > ab
2
@ + b .1
= 2ab
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2, g2
= cos0>1 [Givencos(i:a +b ]
2ab
But, the value of cos 8 can never be greater than 1.
So, the given expression is false.
Q11. The angle of elevation of the top of ATy
a tower is 30°. If the height of the tower &
is doubled, then the angle of elevation of
its top will also be doubled.
Sol. False: Let the height of the tower
is h. For the observer at A the angle of

»

elevation is equal to 30°.
tan 30° = 2
y A
. 1k
3oy
= Y= w3

Now, the height of the tower increases to 2h.
Now, let the new angle of elevation at A becomes 6 then

2h
tan @ = ~—
y
= tan9=2—h
3
= tan 0 2
an 6 = —=
v3
But, tan 60° = /3
2
= tan 60° = 3;&%
So, 0 # 60°

Hence, angle of elevation will not be doubled or the given statement
is false.

Q12. If the height of a tower and the distance of T
the point of observation from its foot, both are
increased by 10%, then the angle of elevation
of its top remains: unchanged. h
Sol. True: Let height h of tower TW makes an
angle of elevation 6 to observer at A and the

distance from foot of tower to the observer is x. A 6 [] W
h < X >
tan@ = — (D
x

Now, & and x increases by 10%
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h’-=h+10%ofh=h+—19—xh=h+0.1h
100
= W=11h
Similarly, ~ * =11x PRY
tane'=%=ﬁ (I o
. x
From (I) and (II), we get l 1ix l
tan 6 = tan &’
= 6=0

Hence, the given statement is true.
[ EXERCISE 8.3 |
Prove the following questions (from Q1 to Qn:
sin 0 +(1+c050)
"(1+cos®)  sin®
Sol. (i) If there is (+)ve or (-)ve sign in D’ and N’ of the expression,
then keep the expression in brackets.
(i) LHS is more difficult than RHS so we will start from LHS.
(fi) Use identities, if applicable.
(#v) Convert the expression into sin 6 and cos 6.
sin @ (1+cos6)

~ (+cos®)  sind
sin? @ + (1 + cos 0)?
(14 cos0)sin®@
sin? @ + (1) + (cos 6)° + 2(1) {cos 6)
sin @ (1+ cos©)
sin20+cos’0+1+2cos0

sin 6(1 + cos 0)

_ 1+1+2cos®
" sin®(1+cos8)
_ 2+2cos6 2(1+cos ©)
sin@(1+cos@) sin6(1+cos6)
2
" sin®
= 2 cosec @

. LHS = RHS

Hence, proved.

=2 cosec©

[+ sin? 0+ cos? 0 =1]
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Q2. tan A __fan A
l+secA 1-secA
Sol. We will start from LHS.

=2 cosec A

[We can take tan A as common and (1-

(1-sec? A =—tan? A) so formulae will be
A

sec A) (1 + sec A) makes
used.]

HS- _nA  mn
(1+sec A) (1-secA)
1 1
= tan A - i
an (1+sec A) (l—secA)J [Taking tan A common]
A 1-secA - (1+sec A) .
- (1+sec A) (1—sec A) [Taking LCM]
_tanA[‘zseCA]_tanA(~25ecA)
(1-sec’A) |~ ““sed A-1)
—tan A2secA 2secA
~tan® 4 tan A
1
2
_ xr:cns;A
~ sin A
cos A
=SinA=2cosecA=RHS
Hence, proved.
3 . 12
Q.‘!.[ftanA=Z,thensmAcosA=—2§.
3
SoL  @nA=7 [Given]
P 3x
tanA = —=>%
= B ax
H?=p2+pB? [By Pythagoras theorem]
= (3x)* + (4x)%= 92 + 162 c
= H? = 25¢2
= H=>5x
sinA= £-3%_3 y; P=3r
H 5x 5
B 4x 4 e
and As —=—=_
s 5¢ 5 AT B
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LHS =sin Acos A

_3.4. 12

5 5 25

= RHS
Hence, verified.

Q4. (sin o + cos @) (tan o + cot o) = sec o + cosec &
Sol. LHS = (sin a + cos ) (tan o + cot @)

sin o +coso:
coso sin

= (sina+cosa)[

. sin’ & + cos’ o.
= (sina+cosQ)| ——————
sin oL cos @

] 1
= (sino+cos o) ———— ['.'sinza+cosza=1]
sSin L Cos O
sin o + cos O
sinucose sindcoso
1 1
+——
cos sina
= gec o + cosec o
= RHS
Hence, proved.
Q5. (3 +1) (3 — cot 30°) = tan® 60° - 2 tan 60°
Sol. LHS = (v3 +1)(3 - cot 30°)
= (V3+1)(3-3)

= V3(3-V3)+1(3-3)

=3J3-3+3-3
=23
RHS = tan® 60° - 2 sin 60°
='(~/§)"’—2><—J2E
=3J3-43
= 2,J§
= LHS = RHS
Hence, proved.
cot?a
14— =
Q6 (1 + cosec o) coseca
cotza

L. LHS=1+———
So ¥ {1+ coseca)
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2 —
=1+%s%wl)) [+ cot? a=cosec? ot —1]

-1+ {coseca — 1) (coseca +1)

(cosec a + 1)
=1+coseco-1
= cosec Q
= RHS
Hence, proved.
Q7.tane+tan(90°—9)=sec9sec(90°—9)
Sol. LHS = tan 6 + tan (90° - @)
=tan 0+ cot @
sin9+ cos 0
cos® sin®
sin? 0 + cos2 @
sin 0 cos 0
1
= Sn0cose [+ sin? @+ cos? 0 =1]
= cosec0.sec
= LHS = cosec 0 - sec 0
RHS = sec 8 sec (90° - 0)
= sec 6 cosec 0

[ @-b=(a~b) (a+b)]

=

= LHS = RHS
Hence, verified.
Q8. Find the angle of elevation of the sun when the shadow of a pole
hm}ﬁghis\/ghmlong. P
Sol. Height of pole = PL=} T
Length of shadow = SL = 1./3 "
h
1 l
= Se—mi—
= tan 6 = tan 30°
= 0 = 30°
Hence, the angle of elevation of sun is 30°,
Q9.1f V3 tan 0=1, then find the value of sin? 6 — cos? @,
Sol. V3tan9 =1 [Given]
1
= tan 0 = ﬁ
= tan @ = tan 30°
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8 =130°
So sin? 6 — cos? @ = sin? 30° — cos? 30° [~ 0=30°

()14 3
“2) (2 4 4 4 2

Q10. A ladder 15 m long just reaches the top of a vertical wall. If the
ladder makes an angle of 60° with the wall, find the height of the wall.
Sol. Consider the vertical wall WL = x m (let)

Length of inclined ladder AW = 15 m [Given]
Ladder makes an angle of 60° with the wall.

x
= cos 60°

15
x_1
= 5 2
= x—~1-§=75
2

Hence, the height of the wall = 7.5 m.
Q11. Simplify: (1 + tan? 6) (1 — sin 6) (1 + sin 6)
Sol. (1 + tan? 8) (1 — sin 8) (1 + sin 6)

= (sec’ 0) (1 - sin’ 0)

= sec? 0 cos’ 0
= > x cos> @
cos“ 0
=1
Q12. If 2 sin? @ — cos? 0 = 2, then find the value of 6.
Sol. Given: 2sin? 0 —cos* 0 =2
= 26in20—(1-sin?0) =2
= 25in20—1+sin’0 =2
= 3sin’6=2+1
= sin20=%=1
= sinf=+1,-1
= sin@=1 = sin@=-1
= $in © = sin 90° = sin © = — sin 90°
= 0 = 90° = —sin (-8) = -sin 90°
= sin(—0) =sin90°
= -8=90°
= 0 =-90°
ie., 0 = 360° - 90° = 270°
Hence, 0 = 90° and 270°
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Q13. Show that cos?(45° + 6) + cos*(45° —8) -1
tan (60° + 8) tan(30° — 6)
Sol. (45° + @), (45° - 8) and (60° + ), (30° - 8) are complementary angles
so by using complementary angle formulae, we get
cos?(45° + 8) + cos?(45° - 0)
tan(60° + ) tan (30° — 8)
_ cos?(45° + 8) + cos?[90° — (45° + @))
~ tan(60° + 0) tan [90° — (60° + 0)]
[* 90°-(45°+0) =90° - 45° — 8 = 45° - @]
_ c0s*(45° + ) + sin® (45° + 6) :
tan(60° + 0) - cot{(60° + 8)

S N g,
0"+ 0) 605+ 0)
Hence, proved.
Q14. An observer 1.5 m tall
is 20.5 m away from a tower T
22 m high. Determine the
angle of elevation of the top 205m
of the tower from the eye of l 2m
the observer. A
M

Sol. Height of tower (TW) = _ . I’Imel
2m [Given) wi
Height of observer (AB) = B 205m
1.5m [Given]

Distance between foot of tower and observer (BW) =20.5m [Given]
Let 0 = £ of elevation of the observer at the top of the tower

Now, ™M=2m-15m=205m

AM=205m

20.5
tan & 20.5 !

= tan0 =1
= *+ tan @ = tan 45°
= 0 =45°
Hence, the angle of elevation of the top of the tower from observer’s
eye is 45°,

Q15. Show that tan® 0 + tan? @ =sec? 8 — sec2 0.
Sol. tan? 0 or tan* @ can be converted into sec? 8
So, LHS = tan® 6 + tan?9-
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= (se?9-1) - sec’ @
[+ tan’@=sec?®-1and tan?8+1=sec? )
= sec? @ —sec? @
= RHS
Hence, proved.
[ EXERCISE 8.4 |
z—
Q1. If cosec @ + cot 8 =p, then prove that c:osﬂ=p2 1.
p-+1
Sol. cosecB@+cot@=p [Given]
1 cos 0
= +—
sin® sin@
1+cos@ B
= sin@_ B4
(1+cos@)
= —_—
sin® @ , 4
1+cos0
- (Lrcos _ .
(1-cos“®)
(1 + cos 0)® -
= (1-cos0)(1+cos@)
2
- (1+cos0) _pP
(1 —cos @) 1
By using the rule of componendo and dividendo % = %
canbewrittenasa+b=c+d
a-b c-d

So, by using componendo and dividendo, we have

(1+cos8)+(1-cos@) p*+1
(1+cos@)—(1-cos8) p?—1

2 p2+1 a ¢c b d
= 2 cos 8 pz_l (Bymvertendo;:z; ;=E)
2—
= cos(imp2 1

pr+1
Hence, proved.

Qv Provethat'\/sec29+cosec2 0 = tan 0 + cot O.

Sol.

LHS = Jsecz 0 + cosec?0
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_ l 1 + 1 _ }sin29+cosze
Vcosze sin®@ \] cos? @ sin? 6
1 _ 1
\(sinze-cosze " sinBcos @
= cosec 0 sec @
RHS = tan 0 + cot 8
sin9+c059~5in29+c0329

cos@. sin@ sin O cos 6
1
sin@- cos
= cosec 0 - sec 8 =LHS

Hence, proved.

Q3. The angle of elevation of the top of T
a tower from a certain point is 30°. If the
observer moves 20 m towards the tower,
the angle of elevation of the top increases

by 15°. Find the height of the tower. *

Sol. Consider the height of the vertical

tower (TW) = x m (let) 30° 45°

Ist position of observer at A makes angle of # B W
+—20m—» ¢—y—>»

elevation at the top of tower is 30°.
Now, observer moves towards the tower at new position B such that
AB=20m.LetBW=y.

Now, angle of elevation of the top of tower is increased by 15° i.e.,
it becomes 30° + 15° = 45°,

In ATWB, we have
tan 45° = =
Yy
x
= 1= ; = x=y M
Now, ATWA, we have
x
tan 30° =
1 20+y
x
= V3T 20+x [From (D]
= J3x =20+x
= VIr—x =20
= x3-1) =20
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= X = 20 X Ji 1
3-1) (3+1)
20(3+1) 20(3+1)

=? x = =

3-1 2
= x=10(1.732+1)

= x=10x2732=2732m

Hence, the height of the tower is 27.32 m.

Q4.If1+sin29=35ine cos 0, then prove that tan8=1, or l
2
Sol. To solve an equation in 8, we have to change it into one trigonometric

ratio.
Given trigonometric equation is

1 +sin20 = 3 sin @ cos 6

1  sin’@ 3sinBcos®

= sin?0  sin’®  sin’@
[Dividing by sin? 9 both sides]

= cosec?@+1=3cot0
= 1+co?9+1-3cot@=0
= coB-3cot@+2=0
= cot20-2cot@-1cot@+2=0
=  cotB(cot8-2)—1(cot®—-2)=0
= (cot0-2)(cot0-1)=0
= cot8-2=0 or (cot6-1)=0
= cot@=2 or cotf=1
= tan9=% or tan6 =1

Hence, tan 0= —;-,orl.

Q5. Given that sin 0 + 2 cos @ = 1, then prove that 2 sin 0 - cos 8=2.
Sol. sin@+2cosB=1 [Given]
On squaring both sides, we get
(sin 8)2 + (2 cos 6) + 2 (sin 6) (2 cos 6) = 1
sin®@+4 cos?0+4sinBcosf =1
1-cos?0+4(1-sin®@)+4sinBcos@ =1
1-cos?0+4-4sin’0+4sin@cos@=1
—cos?0-4sin?0+4sincosd=—4
cos’0+4sin’f-4sinBcos0 =4
(cos 6)? + (2 sin 6)? —2(cos ) (2 sin ) = 4
(2 sin @ — cos 9)% = 22

i T T RV
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Taking square root both sides, we have
2s5in@-cos@ =2
Hence, proved.
Q6. The angle of elevation of the top of a tower from two points distant s
and tﬁumiisfoota:ewmplemmumvematﬂteheightoﬂowerist—t.
Sol. Let the height of the vertical tower T
(TW)=xm
Points of observation A and B are at
distances ‘#’ and ‘s’ from the foot of tower. x
The angles of elevation of top of the
tower from observation paints A and B -0 Ao
are (90°-0) and 8 which are com lementary. -
In ATWB, we have P A._gﬂi:: w
tang = = M
Now, in ATWA, we have *
tan (90°-0) =

b
:

i3
(o)

=%
@
]
-3
n

’HN"-!HH-IHH-IH
R

[Multiply by (1)}

tan @ st
= — =1

= = st
= x= st
Hence, proved.

Q7. The shadow of a tower standing on Ta
a level plane is found to be 50 m. longer
when Sun’s elevation is 30° than when it
is 60°. Find the height of the tower. X
Sol. Let a tower TW of light x (let) is

standing vertically upright on a level 60°
plane ABW. A and B are two positions A 50—, y—-wa,

of observation when angle of elevation 5045
changes from 30° to 60° respectively. T
Let BW=y
AB=50m [Given]

In ATWB, we have

x

tan 60° = =
y
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= J_=£
Y
=> x=J§y @
Now, in ATWA, we have
x
tan 30° =
y+50 @
1 J§y
= Ncl y+50 [From (T)]
= 3y =y+50
= 3y—y=50
= 2y =50
= y=25 1))
Now,x=J§y
= x=3%x25
= X = 3m

Q8. A vertical tower stands on a horizontal plane and is surmounted
by a vertical flag staff of height ‘i’. At a point on the plane, the
angles of elevation of the bottom and top of the flag staff are o and
B, respectively. Prove that the height of the tower s (En"i‘“_“_) .
Sol. Let the height of vertical tower (TW) = x.
And, the height of flag staff (TF)=h (Given)
The angle of elevation at A on ground from the
base and top of flag staff are a, P respectively.

Let AW =y
In ATWA, we have
L aB
= y= tan o 1)) Ad——y——b
Now, in AFWA, we have
tan P = x+h
y
= ytanp=x+h
xtan P
= +h
= P x [From ()]
= xtanf=xtana+htano
= x(tanf-tan o) = htan &
htana
= =
tanp-tana

Hence, proved.
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21

Q9. If tan 0 + sec 0 =, then prove that sec 0 =

Sol. [Recall identity sec? 6 — tan? 8 =1
and now change sec 0 + tan 6 to sec* 8 — tan® 8 by multiplying and
dividing the given expression to (sec 6 — tan ).

secO+tan @ =/ [Given] (I)
= (sec0+tan9):szzg—::2—g—) =1
= % =1 [+ 1+ tan? @ =sec? 0]
= Py =’1
or sec@-tan 6 = - (I

Now, get sec 0 by eliminating tan 0 from () and (II).
[t can be obtained by adding () and (II).

= 25ec0=l+%
2

= Zsec9=l +1
2

= sec9=l 1

Hence, proved.

Q10. If sin 8 + cos @ =p and sec 8 + cosec 8=¢, then prove that g(* ~1) =2p.
Sol. sin@+cos@=p ()]

secO+cosecO =g (I
[ind expression can be changed into sin 6, cos 0 and eliminate
trigonometric ratio from (I) and (II)]

sec 0 + cosecO = g
1 + 1
= cos®  sin® 1
sinf+cos® g
= z =1
sin 0 cos 0 1
= sinepcos(-) —1 [Using (]
= sin(-)cosB=% (I
sin@+cos @ =p [Erom (1)]
= (sin 8 + cos 0)* = p? [Squaring both sides]
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=  gin?0+cos?0+2sin B cos O =

= 1+2.2 =p?
[ sin? @+ cos 2 @ =1 and using (1]
= q+2p=p*q
= 2p=p9-1q
= 2p = q(p* - 1)

Hence, proved.
Q1l.Ifasin0+bcosO=c, then prove that

acose—bsin9=,}a2+b2'—c2-
Sol.asin@+bcos@=c [Given]
On squaring both sides, we get
(a sin 8)2 + (b cos 0)? +2(a sin ) (b cos 8) = Z
a2 sin? @ + b2 cos? 0 + 2ab sin @ cos 0 = ¢
az(l—c0529)+b2(l—sin29)+2absin(-)cose=cz
2 — @ cos? 0 + b2 — b sin? @ + 2ab sin 8 cos 6 = ¢
@ co?0—bPsin? @ + 2ab sin 0 cos @ = F —a* - ¥
2 cos? 0+ b2 sin? @ — 2ab sin @ cos @ = a* + b7~ &
(acos(-l)2+(bsinG)Z—Z(acose)(bsinB)=a2+b2—c2
(acos@—bsin@P =@ +¥° ¢
acos9—-bsin O = -I_:,’az +2+
(Taking square root both sides)

Hence, 2 cos 0 — b sin 0= ,az +02 =

Hence, proved.
Q12. Prove that l+sec(-)—-tan9=1-—sm(-)
1+secO+tan® cos©
Sol. Recall identity sec? @ —tan? 0 =1
1+secO—tan @
" 1+secO+tan®
sec” 0 — tan? @ +'sec © — tan O
l+secO+tan®
- (sece-tan(-))(sec9+tan0)+(sec9—tan9)
1+secO+tan @
[- @b =(a-b)a+Db)]
_ (5ec9—13n9)[sec9+tan9+1]

(sec© + tan 6 +1)
=sec@-tan B

T T T A

LHS
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1 sin 0
coseucose
1-sin®
cos @

Hence, proved.

Q13. The angle of elevation of the top of a tower 30 m high from the
foot of another tower in the same plane is 60°, and the angle of elevation
of the top of second tower from the foot of first tower is 30°. Find the
distance between the two towers and also the height of the other tower.
Sol. Two vertical towers TW = 30 m and T
ER =xm (let) are standing on a horizontal plane
RW = y(let). The angle of elevation from R to
top of 30 m high tower is 60° and the angle of E 30m

o 7N
tan 30° RS 309N

X
=y s
- 1 _z
N
= y=Bx @
Now, In ATWR, a0°
tan 60° = @
y
30
= V3 = I3z [From (I)]
= 3x =30
= r=10m
Now, y= V3x
= ¥ =3(10)
= y=1732x10
= y=1732m

Hence, the distance between the two towers is 17.32 m and the height
of the second tower is 10 m.
Q14. From the top of a tower & m high, the angles of depression of two
objects, which are in line with the foot of the tower are ¢ and B, (B> a).
Find the distance between the two objects.
Sol. Consider a vertical tower TW =% m, Two objects Aand B arexm
apart in the line joining A, B, and W and BW =y (let).

The angle of depression from the top a tower to objects A and B are
o, and [ respectively.
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In ATWB, we have
tanp=F
. I
y tan B
Now, in ATWA,
tana = h
x+y
= tana(x+y)=h
h
+ tana =
= [x tanﬂ) a=h [From(T))
htan o
= xtana+ =h
tan B
htana
= xtana = h—
tan B
htanp-—htan o
= xtana
tan f
- _h[tanﬂ—~tanu]
tan o - tan §
- =k tan tan @
tana-tanp tana-tanp
1 1
= xr=h|—-——
[tana tanB]
= x = h{cot a—cotf)

Hence, the distance between the two objects is k(cot o — cot f) m.

Q15. A ladder rests against a vertical wall at an inclination a to the
horizontal. Its foot is pulled away from the wall through a distance p,
so that its upper end slides a distance 4 down the wall and then the

p cosf-cosa
ladder makes an angle B with horizontal. Show that ==~ = 2".
g sinc-sinf
Sol, Consider a vertical wall WB. Two positions AW and LD of aladder
as shown in figure such that LA=p, WD =g and LD = AW =z, Angle of
inclination of ladder at two positions A and L are o and P respectively.
Let AB=yand DB=x.

In AABW, we have In ALBD, we have
. x+q x
z z
and COSﬂﬂg and COSﬂ=‘y+P
z
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) cos B —cos o w
Taking RHS = ——— T
sin o — sin B q
y*P_¥ y+p-y v
-z z___ z D
Tq_x x+q-x !
z oz z x
=£+i=£x£ z z l
zZ z z ¢ o 907
=Z_Lus . s
Wl “——P—PA—Y)— >

Hence, proved.
Q16. The angle of elevation of the top of a vertical tower from a point
on the ground is 60°. From another point 10 m vertically above the
first, its angle of elevation is 45°. Find the height of the tower.

Sol. Let the height of the vertical T 4
tower TW=xm.

It stands on a horizontal plane AW =y.

Also BC =y, (x10)
Observation point B is 10 m above 45° li“ ch
the first observation point A. Y T
The angles of elevation from point 10
of observations A and B are 60° and 10m =
45° respectively. 60° l N J
TC=x-10 A% 7 >wY
In right angled triangle TBC, we have
x-10
tan 45° =
¥
x-10

= 1=

y
= y=x-10 o
Now, in ATAW,

tan 60° = =
¥

= = . —x10 [From (I}]
= V3x-1043 = x
= V3z-x = 1043
= x(v3-1) = 1043
5 1043 « (V3 +1)

¥ V3-1 V3+1
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. 10(3 +/3)
3y -1

_ 10x(3+1.732) 10x4.732

3-1
x=23.66m

=
Hence, the height of the tower = 23.66 m.

Q17. Awindow of ahouseish m above

=10x2.366

the ground. From the window,

the angles of elevation and depression of the top and the bottom of
another house situated on the opposite side of the lane are found to
be o and P respectively. Prove that the height of the other house is
h (1 + tan a cot f) m.

Sol. Window W, # m above

the ground point A, another house

HS = x(m), AS = y m away from observation window, AS=WN =y
(let), NS=h, HN = (x - h}.

Angle of elevation and depression
of top and bottom of house HS from
window W are @, B respectively.

In right angled AWNS,
tanB=£
y a
= - o M
tan B 1
Now, in right angled AHNW, I‘
x—h Al
= tan o =
y
= ytana=x-mh
htana "
= =nB =x—h [From(I)]
= htano=xtanB—htan
. xtanB=htano +htanp
h (tan o + tan B)
= X =s—-—

=

=

H 4

()

h

x=h[tana-cot P +1]

Hence, the height of the house on the other side of the observer is
h[l+tanc. cot i m.
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Q18. The lower window of a
house is at a height of 2 m
above the ground and its upper
window is 4 m vertically above
the lower window. At certain
instant the angles of elevation of
a balloon from these windows
are observed to be 60° and 30°,
respectively. Find the height of
the balloon above the ground.
Sol. Let B be a balloon at a
height GB =x m.

W,
N

v
2m

'

W,

com

e e

Let W, be the window, which is
Zmabove the ground H.
WH=2m
AG 2m

H

=

Let W, be the second window, which is the 4 m above the Wmdow W,.

W, W, =AC=4m

The angles of elevahon of balloon B from W,, W, are 60° and 30°

respectively.
BA=(x-2)m

BC=x-2-4=(x-6)m

In right angled AW,CB, we have
tan 30° =

1

V3

= y=3(x~
Now, in right angled AW, AB,

x—6

y
_x-6

y

=

Viy - 22
V3. V3(x-6)=x-2

Jx-18=x-2
3x—x=18-2
2x=16
x=8m

Euuﬂuuuu
B

6)

Y
[From (T)]

the height of the balloon above the ground is 8 m.

aQg
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Circles

EXERCISE 9.1
Choose the correct answer from the given four options:
Q1. If the radii of two concentric circles are 4 cm and 5 cm, then the
length of each chord of one circle which is the tangent to the other
circle is

(@) 3cm (b) 6 cm (c) 9cm @ 1lam
Sol. (b): C,, C, are concentric circles with their centre C,
Chord AB of circle C, touches C, atP
AB is tangent at P and PC is radius at P.
So, CP L AB.
= /P=90°, CP=4cmand CA=5cm (Given)
- Inright angle APAC,

AP?= AC?-PC2=5F-42=25-16=9 4
= AP=3mm
Perpendicular from centre to chord bisects the chord.

So, AB = 2AP =2 x 3 = 6 cm. Hence, verifies option (b).
Q2. In the given figure, if ZAOB =125°, then ZCOD is equal to
(a) 62.5° (b) 45° A B
() 35° (d) 55° 125°
Sol. (d): Weknow that aquadrilateral circum- C D
scribing a circle subtends supplementary 'g
angles at the centre of the circle. A AN
. ZAOB+ /ZCOD =180° D c
125°+ ZCOD = 180°
Z£COD = 180° - 125° =55".
Hence, verifies option (d).
Q3. In the given figure, AB is a chord of the circle
and AOC is its diameter, such that ZACB = 50°. 50° B
If AT is the tangent to the circle at the point A,
then ZBAT is equal to o)
(@) 65° () 60°
(c) 50° (d) 40°
Sol. (¢): AC is diameter. T
= /B =90° (Zina semi-circle) A
ZBAC =180° - £C - /B [Angle sum property of a triangle]
= /BAC = 180° - 50° — 90° = 180° — 140° = 40°
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Tangent AT at A and radius OA at A arc at 90°.

So, ZOAT = 9¢°
ZOAB + ZBAT = 90°
= 40° + ZBAT = 90°
= ZBAT = 90° — 40°
= ZBAT = 50°.

Hence, verifies option (c).
Q4. From a point P which is at a distance of 13 cm from the centre O of
a circle of radius 5 cm, the pair of tangents PQ and PR to the circle are
drawn. Then the area of the quadrilateral PQOR is
(@) 60 cm? (b) 65cm? (¢) 30 cm? (4 32,5 cm?

Sol. (2): PQ is tangent and QO is
radius at contact point Q.

ZPQO = 90°
- By Pythagoras theorem,

PQ? = OP? - OQ?
= 13?-5%=169-25=144

= PQ=12cm

AOPQ = AOPR [By SSS criterion of congruence]
Area of AOPQ = ar AOPR
Area of quadrilateral QORP = 2 ar (AOPR)

= ZX%basexaltthde

=RPxOR=12 x5=60 cm?
Hence, verifies the option (a). '
Q5. At one end A of diameter AB of a circle of radius 5 cm, tangent
XAY is drawn to the circle. The length of the chord CD parallel to XY
and at a distance 8 cm from A is

(@ 4cm () 5em (c) 6cam (d) 8cm
Sol. (d): XAY is tangent and AO is radius at contact point A of circle,
AO=5cm
ZOAY = 90°

CD is another chord at distance (perpendicular) of 8 cm from A and
CMD |1 XAY meets AB at M. B

Join OD. M ™ p
OD =5 cm tr=6an
OM=8-5=3cm ol+”
ZOMD = ZOAY =90° 'y 8:
Now, in right angled AOMD, r=Sci| i
MD? = OD?-MQ?=52 -3 =25_9=16 L
= MD=4cm X A
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Perpendicular from centre O of circle bisect the chord. So CD =2MD
=2x4=8cm.
Hence, length of chord CD = 8 cm, which verifies option (d).
Q6. In the given figure, AT
is a tangent to the circle
with centre ‘O’ such that
OT =4 cm and ZOTA =30°. o
Then AT is equal to
@ 4cm  (H)2am 4em
(©) 2¥3em ()43 am 30° T
Sol. (¢): Join OA. OA is A
radius and AT is tangent at contact point A.
So, ZOAT =90°, OT =4 cm [Given]

1
1
|
]
1
A
AT Base

Now, 4 T Hypotenuse

Hence, verifies the option (c).
Q7. In the given figure, ‘0’ is the centre of circle, P
PQis a chord and the tangent PR at P makes an
angle of 50° with PQ, then £ZPOQ is equal to

(@) 100° (v) 80°

() 90° @) 75° C
Sol. (4): OP is radius and PR is tangent at P.
S0, ZOPR = 90° Q
= ZQOPQ +50° = 90°
= £0PQ = 90° - 50°
Z0PQ = 40°

=c0s 30° = AT=4,><—‘§i = 23 cm.

R 4

=
In AOPQ,
OP=0Q [Radii of same circle]
£Q = ZOPQ=40°
[Angles opposite to equal sides are equal]

But, ZPOQ = 180° - ZP- £Q
= 180° — 40° — 40° = 180° — 80° = 100°
= £POQ = 100°.

Hence, verifies the option (4).

CIrcLES E 241


http://www.cbsepdf.com

www.cbsepdf.com

Q8. In the given figure, if
PA and PB are tangents
to the circle with centre
O such that ZAPB = 50°,
then ZOAB is equal to
(@ 25° (b)30°
(c) 40°  (d)50°
Sol. (g): In AOAB, we have B
OA = 0B [Radii of same circle]
Z0OAB = ZOBA  [Angles opposite to equal sides are equal]
As OA and PA are radius A
and tangent respectively
at contact point A.
So, ZOAP =90°. Sumlarly,
ZOBP=90°
Now, in quadrilateral PAOB,
P+ LA+ ZO + £B = 360°
50° +90° + ZO +90° = 360°
Z0 = 360° - 90° - 90° - 50°
£0 =130°

)

R

Again, in AOAB,
Z0+ £OAB + ZOBA = 180°
=  130°+ ZOAB + ZOAB = 180° [~ ZOBA = 2ZOAB]
= 2Z0AB = 180° - 130° = 50°
= ZOAB = 25°
Hence, ZOAB = 25° which verifies option (a).
Q9. If two tangents inclined at an angle 60° are drawn to a circle of
radius 3 cm, then the length of each tangent is equal to

@ 2B Gem  @3m (@ WNem

Sol. (d): - OA and PA
are the radius and the
tangent respectively at
contact point A of a circle
of radius QA =3 cm. So,
ZPAO=90°.
In right angled APOA,
ae OA _ 1.3

tan PA — B PA

= PA = 343 which verifies the option (d).
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Q10. In the given figure, if PQR is the tangent

to a circle at QQ, whose centre is O, AB is a chord B
parallel to PR and £BQR = 70°, then ZAQB is \
equal to 0
(a) 20° (b) 40°
(c) 35° (d) 45° .
Sol. (b): AB 1l PQR [Given] 70
B = £BQR=70° P Q R
{Alternate interior angles]
and ZOQR = ZAMQ [Alternate interior angles]
As PQR and OQ are tangent and radius at
contact point Q
Y ZOQR = 90°
= L1+ £70° = 90°
= £1 =90°-70°=20°
- ZAMO =90° and perpendicular from centre p Q R
to chord bisect the chord
So, MA = MB
ZQMA = ZQMB [Each 90°]
MQ = MQ [Common]
AQMA = AQMB [By SAS criterion of congruence]
= ZA= /B
= LA =70° [~ £B =70
ZA + £AMQ + £2 = 180° [Angle sum property of a triangle]
= 70° +90° + £2 = 180"
= Z2 = 180° -160°
= £2 = 20°

ZAQB = /1 + £2=20° + 20° = 40°
Hence, verifies option (b).

| EXERCISE 92 |

Write True or False and justify your answer in
each of the following:
QL. If a chord AB subtends an angle of 60° at
the centre of a circle, then the angle between the
tangents at A and B is also 60°.
Sol. False: Chord AB subtends £60° at O.

.. AP and OA are tangent and radius at A.

ZOAP = 90°
Sumlarly, ZOBP = 90°
In quadrilateral OAPB,
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0+ /P + ZOAP + ZOBP = 360°

= 60° + /P +90° + 90° = 360°
= ZP = 360° - 240°
= ZP =120°

Hence, the given statement is false.

Q2. The length of tangent from an external point on a circle is always
greater than the radius of the circle,
Sol. False: Consider any P, 4
point P external to a circle —

away from O.

Now, draw tangent PAon p.
the circle. Clearly,

PA > r [~ P is external
to circle and P is at sufficient
distance]

Now, again consider any point P, on the tangent AP very near to
contact point A of tangent PA, P, A<AO

So, it is clear that the length of the tangent PA and P, A are greater and
smaller respectively than radius OA.

Hence, the length of the tangent from an external point of a circle may
or may not be greater than the radius of the circle. Hence, the given
statement is false.

Q3. The length of the tangent from an external point P on a circle with
centre O is always less than OP.

Sol. True: T

PT and OT are the tangent
and radius respectively at
contact point T. P o
So, ZOTP = 90°

= AOPT is right angled triangle.

Again, in AOPT
LT > £0
OP > PT [Side opposite to greater angle is larger]
Hence, the given statement is true. Q
Q4. The angle between two tangents to a circle & > D
may be 0°.
Sol. True:
Consider the diameter POQ of a circle with o

centre O. The tangent at P and Q are drawn,
as we know the radius and tangent at contact
point are perpendicular so £1=2/2=90°. These 1

A P B
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are alternate angles so the tangent APB 1| CQD i.e., angle between two
tangents to a circle may be zero.

Hence, the given statement is true.

Q5. If the angle between two tangents drawn from a point P to a circle
of radius ‘#’ and centre O is 90°, then OP = av2.
Sol. True.

Consider a tangent PT from an
external point P on a circle with
radius ‘#’. P
OT and PT are radius
and tangent respectively
at contact point T.

£T = 90°

As AQPT = AOPR [By SSS criterion of congruence]

=45°

90
. ZOPT = ZOPR = )
» In right angle AOPT,

sin 45° = 5

N 1 _a
2 OP

= OP=v2a.
Hence, the given statement is true.
Q6. If the angle between two tangents drawn from a point P to a circle

of radius ‘a’ and centre O is 60°, then OP = av3.
Sol. False: PT and OT T
are tangent and radius
respectively at contact
point T. ) P
ZOTP = 90°

= AOTPisright angle Aat T
As AOPT= AOPR

[By SSS criterion of congruence]

1
= ZOPT = ZOPR = — X 60° = 30°
. In right angle AOPT,
, OT 1 a
sin 30 =OP = > = 0P = OP=2a

Hence, the given statement is false.
Q7. The tangent to the circumcircle of an isosceles AABC at A, in
which AB = AC, is parallel to BC.
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Sol, True.

A AABC, inscribed in a circle in whjch P Q
AB=AC.
PAQ is tangent at A.
AB is chord.
o £PAB = £C .(i)
« Angle ZPAB formed by chord (AB) with © c
tangent is equal to the angle ZC formed by chord
AC in alternate segment.
In AABC,
AB = AC [Given]

£B = ZC [’ Angles opposite to equal sides are equal] ...(i7)
From (7) and (7)), ZB=2ZPAB
These are alternate interior angles.
So, PAQ I1BC
Hence, the given statement is true.
Q8. If a number of circles touch a given line segment PQ at a point A,
then their centres lies on the perpendicular bisector of PQ.
Sol. False:

C,A and PAQ are radius and tangent at

contact point A.
. ZC AP =90° = CALPQ ‘C,
Similarly, ZC,AP =90° = C,AL1PQ G
ZC,AP =90° = C,ALPQ G
We know that perpendicular on any point of
a segment PQ may be only one. P A 0
So, point segments C\A, CA, C,A, C,A, ...
will be on a line.

= CA, GA, GA, C,A will lie on a line, which is perpendicular on
PQatA.

As A is not mid point of PQ. So, the perpendicular AB will not be
perpendicular bisector of PQ.

Hence, the given statement is false.

Q9. If a number of circles pass through the end points P and Q of a

line segment PQ, then their centres lie on the perpendicular bisector
of PQ).

Sol. True: Centre of any circle passing through the end points P and Q
of a line segment are equidistant from P and Q.
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AP=A0Q

AP = AQ

AP=-AQ
as we know that any point on perpendicular
bisector of a segment is equidistant from the
end points of the segment. Hence, A, AL A
points are the centres of circles passing through
the end points P and Q of a segment PQ or
the centres of circles lie on the perpendicular
bisector of PQ.

Q10. ABis adiameter of a circleand AC is its chord such that ZBAC=30°,
If the tangent at C intersects AB extended at D, then BC = BD.

Sol. True:

CD is a tangent at contact point C.
AOB is diameter which meets tangent £
produced at D.

Chord AC makes £A = 30° with diameter
AB.

To prove: BD =BC

Proof: In AOAC,
OA = OC =r [Radii of same circle]

Ll =LA [£s opp. to equal sides are equal]
= £1=30° [+ £A=30°]
Exterior ZBOC = £2=£1+ £A=(30° +30°) = 60°
Now, in AOCB, 7

OC=0B [Radii of same circle]

Z3 = £4 [Angles opposite to equal sides are equal]
£3+ £4+ £COB = 180°
£3+ £3+60° = 180° [Angle sum property of triangle]
2 £3 = 180° - 60° = 120°
£3=60°=24
L6+ £4 = 180° [Linear pair axiom]
= 46 = 180° - Z4
= 180° - 60°
= £6 = 120°
-+ Tangent CD and radius CO are at contact point C.
£0CD = 90°
= Z3+ £5=90°
= 60° + £5 = 90°
£5 = 3°

(NI

CircLEs [ 247



http://www.cbsepdf.com

www.cbsepdf.com

Now, in ABCD, we have
LD+ £5+ £6 = 180° [Angle sum property of a triangle]

= ZD = 180° - /65— /6
= 180° - 30° - 120° = 180° - 150°
= £ZD = 30°
LD = £5=730°
= BC = BD

[Sides opposite to equal Zs of a triangle are equal]
Hence, verifies the given statement true.
| .EXERCISE 9.3 |

Q1. Out of the two concentric circles, the radius of the outer circle is
5 cm and the chord AC of length 8 cm is a tangent to the inner circle,
Find the radius of the inner circle.
Sol. Given: Two concentric circles C, and C, with centre O.
Chord AC of circle C, is tangent of circle C, at B.
We know that tangent AC and radius BO at point B are perpendicular.
». Perpendicular from centre to chord bisects the chord.

AC 8

AB=CB= 7 =3 =4cm c,
In right angle AABO,
OB? = OA% - AB? 9
[By Pythagoras theorem] A A4cm Ten/C
=52 _42=25_-16=9 p 8
= OB =3cm

Hence, radius of circle C, is 3 cm.
Q2. Two tangents PQ and PR are drawn from an external point to a
circle with centre O. Prove that QORP is a cyclic quadnlateral
Sol. Given: Tangents PR and PQ from
an external point P to a circle with ‘
centre O.
To prove: Quadrilateral QORP is cyclic. P
Proof: RO and RP are the radius and
tangent respectively at contact point R.
ZPRO = 90°

Sum[arly, £ZPQO = 90°
In quadrilateral QORP, we have

P+ LR+ Z0 + £Q = 360°
= LP+2£90° + £O + £90° = 360°
= £P + Z0 = 360° - 180° = 180°
These are opposite angles of quadrilateral QORP and are supplementary.
- Quadrilateral QORP is cyclic. Hence, proved.

O
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Q3. If from an external point Bof a circle with centre ‘0, two tangents
BC, BD are drawn such that ZDBC = 120°, prove that

BC +BD = BO, ie, BO=2BC
Sol. Given: A circle with
centre O.
Tangents BC and BD are
drawn from an external point B
B such that ZDBC =120°.
To prove: BC+ BD = BO, i.e.,, BO=2BC
Construction: Join OB, OC and OD.
Proof: In AOBC and AOBD, we have

OB = 0B [Common]
OoC=0D [Radii of same circle]

BC = BD [Tangents from an external point
are equal in length] i)
AQBC = AOBD [By SSS criterion of congtuence]
= ZOBC = ZOBD (CPCT)
ZOBC = —;-ADBC = % x120° [~ £CBD =120° given]

= ZOBC = 60°

OC and BC are radius and tangent respectively at contact point C.
So, ZOCB = 90°

Now, in right angle AOCB, ZOBC =60°

600 = B_C.-.
cos 60° = 55
1_BC
= 2~ BO
= OB = 2BC
Hence, proved (i) part.
= OB = BC+BC
= OB = BC+BD [+ BC=BD from (/)]
Hence, proved.

Q4. Prove that the centre of a circle touching two intersecting lines lies
on the angle bisector of the lines.

Sol. Given: Two intersecting
lines AT and BT intersect at T.

A circle with centre O touches

the above lines at A and B. T
To prove: OT bisects the ZATB.
Construction: Join OA and OB.
Proof: OA is radius and AT is
tangent at A.

W
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ZOAT = 90°
Similarly, ZOBT = 90°
In AOTA and AOTB, we have

ZOAT = Z0OBT =90°

OT = OT [Common)]
OA = OB [Radii of same circle]
AOTA = AOTB [By RHS criterion of congruence]
= ZOTA = ZOTB [CPCT]

= Centre of circle ‘O’ lies on the angle bisector of ZATB.,
Hence, proved.
Q5. In the given figure, AB and CD are common tangents to two circles
of unequal radii. Prove that AB = CD.
A

D

C
Sol. Given: Circles C, and C, of radii ry and r, respectively and r, < ry.
AB and CD are two common tangents.
To prove: AB=CD A
Construction: Produce AB
and CD upto point P where
both tangents meet.
Proof: Tangents from an
external point to a circle are

For circle C,, PB=PD ()
and for circle C,, PA = PC (i)
Subtracting (i) from (#), we have

PA-PB=PC-PD
= AB = CD,
Hence, proved.
Q6. In Question 5 above, if radii of the two circles are equal, prove that

AB=CD,
A B
- G
.01 .0,
C D
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Sol. Given: Two circles of equat A B
radii, twocommontangents, AB 1
and CD on circles C, and C,. J\

To prove: AB=CD ; Q,
Construction: Join O,A, O,C / Kr
and O,B and O,D. Also, join - 2
0,0,. C D

Proof: Since tangent at any point of a circle is perpendicular to the
radius to the point of contact.

£0,AB = £LO,BA =90°

As O,A=0,B, 50 0,ABO, isa rectangle.

Since opposite sides of a rectangle are equal,

s AB = 0,0, ()]
Similarly, we can prove that O,CDO, is a rectangle.
0,0,=CD (i)
From (i) and (i), we get

AB = CD.

Hence, proved.
Q7. In the given figure, common tangents AB and CD to two circles
intersect at E. Prove that AB = CD.

C

Sol. Given: Two non-intersecting circles are shown in the figure. Two
intersecting tangents AB and CD intersect at E. E point is between the
circles and outside also.

To prove: AB=CD

Proof: We know that tangents drawn from an external point (E) to a
circle are equal, Point E is outside of both the circles.

So, EA =EC {0
EB = ED .. (i}
= EA+EB = EC+ED [Adding (i) and (ii)]

= AB=CD

Hence, proved.

Q8. A chord PQ of a circle is parallel to the tangent drawn at a point R
of the circle. Prove that R bisects the arc PRQ.

251
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Sol. Given: In a circle a chord PQ and a tangent , R N
MRN at R such that QP || MRN
To prove: R bisects the arc PRQ.
Construction: Join RP and RQ.
Proof: Chord RP subtends /1 with tangent MN
and /2 in alternate segment of circle so £1 = /2.

MRN i PQ P Q
. £1=£3 [Alternate interior angles]
= £2=/3
= PR=RQ [Sides opp. to equal £s in ARPQ]
"* Equal chords subtend equal arcs in a circle so

arc PR = arc RQ

or R bisect the arc PRQ. Hence, proved.
Q9. Prove that the tangents drawn at the ends of a chord of a circle
make equal angles with the chord.
Sol. Given: A chord AB of a
circle, tangents AP and BP at A
and B respectively are drawn. 1
To prove: /PAB = /PBA
Proof: We know that tangents
drawn from an external point P P
to a circle are equal so PA = PB. 2
= L2=/1
[Angles opposite to equal sides
of a triangle are equal]
Hence, tangents PA and PB make equal angles with chord AB.
Hence, proved.
Q10. Prove that a diameter AB of a circle bisects all those chords which
are parallel to the tangent at the point A.

Sol. Given: A circle with centre O and AOB is B

diameter.

CADis a tangentat A, Chord EF | | tangent CAD M

To prove: AB bisects any chord EF || CAD. E 20 F

Proof: OA radius is perpendicular to tangent L 18 )

CAD. G AT H

£1 = 90° \ J
CAD || EF [Given] . Y D

£1 = /2=90°[Alternate interior angles]
Point M is on diameter which passes through centre O.
- Perpendicular drawn from centre to chord bisect the chord.
Hence, AB bisects any chord EF || CAD.
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[ EXERCISE 9.4 |
Q1. If a hexagon ABCDEF circumscribe a circle, then prove that
AB+CD +EF = BC+DE+FA

Sol. Given: A circle inscribed in a hexagon ABCDEF. s D
Sides, AB, BC, CD, DE and DF touches the circleat E R
P, Q R, S, T and U respectively. T C
To prove: AB + CD + EF =BC + DE+ FA Q
Proof: We know that tangents from an external F
point to a circle are equal.
Here, vertices of hexagon are outside the circle so Ap B

AP =AU

BP = BQ

cQ=CR

DR=DS

ES = ET

FT =FU

LHS = AB + CD + EF = (AP + PB) + (DR + CR) + (ET + TF)
By using above results, we have
LHS=AB+CD+EE= AU+BQ+DS+CQ+ES+FU
= AU+FU+BQ+CQ+DS+ES
= AF+ BC+DE.

Hence, proved.
Q2. Let s denotes the semi-perimeter of a AABC in whichBC =4, CA=},
AB = c. If a circle touches the sides BC, CA, AB at D, E, F respectively,
prove that BD =s - b.
Sol. Given: A circdle inscribed in AABC A
touches the sides BC, CAand AB at D, E, F /: :\
respectively.

To prove: BD=s-b c¥ b
Proof: Tangents drawn from an external /'y

point to the circle are equal. Vertices of
AABC are in the exterior of circle. So, Y b Z C

AF = AE=x l‘aﬁ a —
BF=BD=y
CD=CE=z

Now, AB+BC+CA=c+a+bh

= AF+BF+BD+DC+AE+CE=a+b+c
x+y+y+z+x+z=a+b+c
2x+2y+2z=a+b+c
2Ax+y+z)=a+b+c
a+b+c

I 14l

xty+z=
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= Xty+z=s [Given]
= y=s—-(x+z) = y=s-x-z

= y =s—(AE + EC)

= =5-AC

= BD=s-b

Hence, proved.
Q3. From an external point P, two tangents PA and PB are drawn to a
circle with centre O. At one point E on the circle tangent is drawn
which intersects PA and PB at C and D respectively. If PA=10 c¢m, find
the perimeter of APCD.
Sol. Given: A circle with centre O.
PA, PB are tangents from an
external point P. A tangent CD at
E intersect AP and PB at C and D
respectively.
To find: Perimeter of APCD.
Method: Tangents drawn from an
external point to a circle are equal,
.. PA=PB=10cm [Given]
CA=CE
DE = DB

Perimeter of APCD = PC + PD + CD

=PC+PD+CE+DE

= PC+CE+PD+DE

=PC+CA+PD+DB

= PA+PB

=10+10=20 cm
- Perimeter of APCD =20 cm.
Q4. If AB is a chord of a circle with centre O, C
AOC is a diameter and AT is the tangent at A as
shown in figure. Prove that ZBAT = ZACB.
Sol. Given: Chord AB, diameter AOC and

tangent at A of a circle with centre O. 0

To prove: £ZBAT = ZACB B
Proof: Radius OA and tangent AT at A are 1
perpendicular. T
ZOAT = 90° A

= £ZBAT =90°- /1 «w(f)
AOC is diameter.

£B =90°

= LC+ /1 =90°

= £C=90°- /1 w(if)
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From () and (if), we get
ZBAT = ZACB. Hence, proved.
Q5. Two circles with centres O and O’ of radii 3 cm and 4 cm,
respectively intersect at two points P and Q, such that OP and OP
are tangents to the two circles. Find the length of common chord PQ.
Sol. PO’ is tangent on circle C, at .
OP is tangent on circle C, at P. As
radius OP and tangent PO’ are at

a point of contact P
o ZP =90°
So, by Pythagoras theorem in
right angled AOPO,
0072=0P?+P0%=3+4*=9+16
=25 ¢cm
= OO0’ = 5cm
AQQOP = AOOQ [By SSS criterion of congruence]
= £l = 22
AO'NP = AO'NQ [By SAS criterion of congruence]
= £3 = ZO'NQ [CPCT]
= Z3 = ZO’'NQ=90° [Linear Pair axiom]
LetON =y, then NO'=(5-y)
LetPN=x
By Pythagoras theorem in APNO and APNC(Y, we have
2 o+ =3 )
2 +(5-yp = 42
2 +25+y-10y = 16 ..(#)
Z +y =9 [From (1))
25 -10y=7 [Subtract (7) from ({i)}
= -1y =7-25
= -10y = -18
= y=18
But, Pryt=3 [From (i)]
= 2 +(1.8)% = 32
= ¥ =9-324
= 2 =576
= x=24
:. The perpendicular drawn from the centre bisects the chord.
PQ=2PN=2x
=2x24
= PQ=48cm
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Q6. In a right triangle ABC in which /B = 90°, a circle is drawn with
AB as diameter intersecting the hypotenuse AC at P. Prove that the
tangent to the circle at P bisects BC.
Sol. Given:AABCinwhich
£ZB=90°
Circle with diameter AB
intersect the hypotenuse AC
at P.
A tangent SPQ at P is
drawn to meet BC at Q.
To prove: Q is mid point
of BC.
Construction: Join PB.
Proof: SPQ is tangent and AP is chord at contact point P.

’, £2=/3 [Angles in alternate segment of circle]

£2=/1 [Vertically opposite angles]
= £3=21 ..() [From above two relations]
ZABC =90° [Given]
OB is radius so, BC will be tangent at B.
o £3=90°- /4 (i)
ZAPB = 90° [£ in a semi circle]
= ZC=90°- /4 «(111)
From (ii) and (iii), £C = /3
Usi-ng (i)l £LC =71
= CQ=QP ..(iv) [Sides opp. to = £s in AQPC]
Z4 =90° - fi
£5=90°- /1 [From fig.|
3=/
Z4=/r5
= PQ = BQ ...(v) [Sides opp. to equal angles in AQPB]
From (iv) and (),
BQ =CQ

Therefore, Q is mid-point of BC. Hence, proved.

Q7. In the given figure, tangents

PQ and PR are drawn to a circle

such that /RPQ=30°. A chord RS is

drawn parallel to tangent PQ. Find

the ZRQS.

[Hint: Draw a line through Q and

perpendicular to QP.] )
Sol. InAPRQ, PQand PR are tangents 30\ p
from an external point P to circle. Q

L 4
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PR =PQ
= L2=/1 [£s opp. to equal sides in APRQ are
equal]
21+ 22 + ZRPQ = 180° [Int. Zs of A)
= Z1 + 21 +30° = 180°
= 2/1 = 180°-30°
21 150°
= =7
Ll=/42=75°
Tangent PQ IISR [Given]
& L2=43=75° [Alternate interior angles)
PQ is tangent at Q and QR is chord at Q.
o Z8=/2=75° [£s in alternate segment of circle]
In ASRQ,

£S5+ /3 + ZSQR = 180° [Angle sum property of a triangle]
= 75°+75°+ ZSQR = 180°
= ZSQR = 180° - 150°
=5 ZSQR = 30°
Q8. AB is a diameter and AC is chord of a circle with centre O such
that ZBAC = 30°. The tangent at C intersects extended AB at a point
D. Prove that BC =BD.
Sol. Given: A circle with centre O.
Atangent CD at C.
Diameter AB is produced to D.
BC and AC chords are ]omed, . 30° A
£BAC=30°. B 0
To prove: BC =8D
Proof' DC is tangent at C and, CB is chord at C.

£DCB = ZBAC [Zsin alternate segment of a circle]

C

= £DCB =30° ..(}) [+ ZBAC=30° (Given)]
AOB is diameter. [Given]
o £BCA = 90° [Angle in a semi circle]
ZABC = 180° - 90° - 30° = 60°
In ABDC,

Exterior ZABC = ZD + /ZBCD
= 60° = £D + 30°
= £D = 30° (1))
o ZDCB = £ZD=30° [From (i), (if)]
= BD =BC [~ Sides opposite to equal angles are
equal in a triangle]

Hence, proved.
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Q9. Prove that the tangent drawn at the mid-
point of an arc of a circle is parallel to the chord /\
joining the end points of the arc. B C
Sol. Given: arc BAC in which A is mid point of
arc BAC. ,
PAQis tangent at A.
To prove: BC || PAQ
Proof: PAQ is tangent and CAB is an arc at P A Q
contact point A.

ZCAQ= /B ..(i)

[Angles in alternate segment of a circle]
A is mid point of arc BAC.
’ min. arc AB = min. arc AC

= Chord AB = Chord AC [Equal arcs subtend equal chords]

= ZC =/B ..(i) [Anglesopp.toequal sidesin AABC
are equal]

= ZC = ZCAQ [From (i) and (ii)]

These are alternate interjor angles and are equal.

~ BC 11 PAQ.

Hence, proved,

Q10. In the given figure, the common tangents, AB and CD to two
circles with centres O and O’ intersect at E. Prove that the points O, E
and (¥ are collinear.

Sol. Given: Two circles (non
intersecting) with their centres
Oand O

Two common tangents AB
and CD intersect at E between
the circles.

To prove: O, E, O’ points are
collinear.

Construction: Join OA, OC,
O'D, O'B and EQ and EO’
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Proof: In AAEO and ACEQ, ,
QE = OE [Common]
OA=0C [Radii of same circle]
EA = EC [Tangents from an external
point to a circle are equal in length]
ZOEA = ZOEC [By SSS criterion of congruence]
= ZOEA = £OEC [CPCT]
£1=22 [CPCT]

Similarly, £5= /46

and £3 =44 [Vertically opposite angles]

Since sum of angles at a point = 360°
o L1+ L2+ L3+ L4+ £5+ £6 = 360°
= 2(£1 + £3 + £5) = 360°

= L1+ £3+ £5=180°
= ZLOEQ' = 180°
. OE(Q is a straight line.

Hence, O, E and O are collinear.
Q11. In the given figure, O is the
centre of a circle of radius 5 am. T
is a point such that OT =13 cm and
OT intersects the circle at E. If AB
is the tangent to the circle at E, find
the length of AB.
Sol. OP =0Q=5cm

OT =13 cm
OP and PT are radius and
tangent respectively at
contact point P,
. ZOPT = 90°
So, by Pythagoras theorem,
in right angled AOPT,
PT2=0OT*-OP?=13* -

= 169-25=144
= PT= 12 cm.
AP and AE are two tangents from an external point A to a circle.
AP = AE
AEB is tangent and OE is radius at contact point E.
So, ABLOT e
So, by Pythagoras theorem, in n_?ht angled AAET,
AE? = AT -

= AE? = (PT - PA)" [TO - OE]?
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= (12-AE)? (13 - 5)2

= AE? = (12)2 + (AE)? - 2(12)(AE) - (8)?
= AE? - AE?+ 24AE~= 144 - 64
= 24AE = 80
80
= AE g ™
= AE = 1?0 cm
In ATPO and ATQO,
OT =0T [Common]
PT =QT [Tangents from T}
OP = 0Q [Radii of same circle]
o ATPO = ATQO [By S58S criterion of congruence]
= L1 =22 (i) [CPCT]
In AETA and AETB,
ET = ET [Common]
ZTEA = £TEB=90° [From (i)]
L1 =22 [CPCT] [From (ii)]
AETA = AETB [By ASA criterion of congruencel]
= AE =BE [CPCT]
= AB =2AE= 2x 1o
20 3
= AB = —cm.
20
Hence, the required length is 3 <m.
Q12. The tangent at a point C C
of a circle and a diameter AB 1
when extended intersect at P. \
If Z/PCA=110°, find ZCBA. P kY A
[Hint: Join C with centre O). B 0
Sol. OC and CP are radius and
tangent respectively at contact
point C.
So, ZOCP = 90°
ZOCA = ZACP - Z0CP
= Z0OCA = 110° -90°
= ZOCA =20°
In AQAC,
OA =0C [Radii of same circle]
ZLOCA = ZA=20° [’ Angles opposite to equal sides
are equal]
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CP and CB are tangent and chord of a circle.
ZCBP = ZA [Angles in alternate segments are equal]

In ACAP,
P+ LA+ ZACP = 180° [Angle sum property of a triangle]
= £P+20°+110° = 180°
= ZP = 180°-130°
= ZP =50°
In ABPC,
Exterior angleZCBA = /P + £BCP
= ZCBA = 50° +20°
= ZCBA =70°

Q13. If an isosceles AABC in which AB = AC = 6 cm is inscribed in a
circle of radius 9 cm, find the area of the triangle.
Sol. In figure, AABC has AB=AC=6 cm.

In AOAB and AOAC,
AB = AC [Given]
OA=0A [Common]
OB = OC [Radii of same circle]

AOAB = AOAC

[By SSS criterion of congruence]

= £1 = /2 [CPCT]
In AAMC and AAMBE,

ZLl=.2 [Proved above)

AM = AM [Common]

AB = AC [Given]
o AAMB = AAMC [By SAS criterion of congruence]
= ZAMB = ZAMC=90° [CPCT and Linear pair axiom]

1
Now, Area of AABC= EBC x AM
LetBM =x and AM =y,

then MO = OA- AM

= MO = OA- AM

= MO=9-y

In right angled ABMA and ABMO,
2 +yt=6 ..{i) [By Pythagoras theorem]
2 +9-yP=9

2 +92+ P -209)(@) = 81
= 1 +8l +y*—18y=81
= 2 +y-18y=10 i)
Now, subtract (i) from (i)
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[From (7)]

Uﬂﬂg_’ﬂ ]
%
+
S
I
&

x=32=4y2cm

BC = 2x=2X4y2 =8y2 cm
(*+ Perpendicular from centre to chord bisects the chord)

1
Area of AABC = ExesJi

= Area of AABC = 82 cm?
Q14. A is a point at a distance 13 cm from the centre ‘O’ of a circle
of radius 5 cm. AP and AQ are the tangents to circle at P and Q. If a
tangent BC is drawn at point R lying on minor arc PQ to intersect AP
atB and AQ at C. Find the perimeter of AABC.
Sol. OA=13cm
OP=0Q=5cm
OP and PA are radius and
tangent respectively at
contact point P.
ZOPA = 90°
In nght angled AOPA by
Pythagoras theorem
PAZ = OA?-OP?=13?-5%=169-25 =144
= PA =12 cm
Points A, B and C are exterior to the circle and tangents drawn from
an external point to a circle are equal so
PA =QA
BP =BR
CR =CQ
Penmeter of AABC = AB+BC+AC
= AB+BR+RC+AC [From figure]
=AB+BP+CQ+AC=AP+AQ
=AP+AP=2AP=2x12=24 cm
So, the perimeter of AABC =24 cm.

oaa
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Constructions
[ EXERCISE 10.1 |

Choose the correct answer from the given four options:
Q1. To divide a line segment AB in the ratio 5:7, first a ray AX is
drawn so that ZBAX is an acute angle and then at equal distances
points are marked on the ray AX such that the minimum number of
these points is
(a) 8 () 10 o1 d) 12
Sol. (4): Minimum number of the points marked =5+7 = 12 verifies
option (d).
Q2. To divide a line segment AB in ratio 4 : 7, a ray AX is drawn first
such that ZBAX is an acute angle and then points A,AL A, .. are
located at equal distances on the ray AX and the point B is joined to
@ A ®) Ay ©) Ay @ A,
Sol. (b): We have to divide the constructed line into 7 +4=11 equal parts
and 11th part will be joined to B. Verifies the option b).
Q3. To divide a line segment AB in the ratio 5: 6, draw a ray AX such
that Z/BAX is an acute angle, then draw a ray BY parallel to AX, and
the points, A}, A;, Ay, ... and B,, B,, B,, ... are located at. Equal distances
on ray AX and BY, respectively. Then the points joined are
@) AjandB, () AgandB; () A, and B, (d) As;and B,
Sol. (z): In the figure, segment AB of given length is divided into 2
parts of ratio 5: 6 in following steps:
(i) Draw a line-segment AB of
given length.
(ify Draw an acute angle BAX
as shown in figure either
up side or down side. A
(iii) Draw angle ZABY = /BAX
on other side of AX, ie.,
down side.
(iv) Divide AX into 5 equal
parts by using compass.
(v) Divide BX into same distance in 6 equal parts as AX was
divided.
(vi) Now, join A, and B, which meet AB at P. P divides AB in ratio
AP:PB=5:6.
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Q4. To construct a triangle similar to a given AABC with its sides ; of
the corresponding sides of AABC, first draw a ray BX such that ZCBX

is an acute angle and X lies on the opposite side of A with respect to
BC. Then locate points B,, By, By, ... on BX at equal distances and next
step is to join

(@) BytoC () BtoC (¢) B,toC (d) B,toC

Sol. (c): Here, ratio is §<1 so resultant figure will be smaller than

original so, last 7th partis to be joined to C, so that parallel line from third
part of BX meet on BC without producing, So, verifies the option (c).

8
Q5. To construct a triangle similar to a given AABC with its sides 3

of the corresponding sides of AABC draw a ray BX such that ZCBX is
an acute angle and X is on the opposite side of A with respect to BC.
The minimum number of points to be located at equal distances on
the ray BX

(@) 5 ®) 8 © 13 @ 3
Sol. (b): To construct a triangle similar to a given triangle ABC with its

8
sides 5 of the corresponding sides of AABC, the minimum number of

parts in which BX is divided in 8 equal parts. Verifies the option (b).
Q6. To draw a pair of tangents to a circle which are inclined to each
other at an angle of 60°, it is required to draw tangents at end points of
those two radii of the circle, the angle between them should be

(#) 135° (») 90° (c) 60° (d) 120°
Sol. (d): We know that tangent and
radius at contact point are perpendicular
to each other.
So, £P and £Q in quadrilateral TPOQ
formed by tangents and radii will be of 1<)
90° each. So, the sum of /T + ZO = 180°
as T =60° (Given)
- £Z0=180° - 60° = 120°
Verifies the option (d).

[ EXERCISE 10:2 |

Write True or False and give reason for your answer in each of the
following:
Q1. By geometrical construction, it is possible to divide a line segment
in ratio v3: ..

V3
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Sol. True: On multiplying or dividing a given ratio by a real number, the
ratio remains same.

On multiplying the given ratioby /3 we get ﬁﬁ%ﬁ or3:1
Hence, the given ratio J§:71_5 is possible to divide a line in ratio 3: 1 in

place of V3 l ,
Q2. To construct a triangle similar to a given AABC with its sides 3 of

the corresponding sides of AABC, draw a ray BX making acute angle
with BC and X lies on the opposite side of A with respect to BC. The
points B,, B,, ... B, are located at equal distances on BX, B, is joined to C
and then a line segment B,C’ is drawn parallel to B,C where C’ lies on BC
produced. Finally, the line segment A'C’ is drawn parallel to AC.

Sol.False:Givenraﬁois%>1 so, the resulting triangle will be larger than

given as B,C’ 11 B,C and BX is equally divided into 7 parts as (7> 3).
Construction: (i) Draw given triangle with given specifications.
(#) Draw an acute angle CBX. A
(i) Divide BX into 7 equal parts and mark
them B,, B,, B, ... B
() Produce BC and BA as shown in figure.
() JoinB,C
(vi) DrawB,C’ I|B,C,C'isonBCproduced. B
(vii) Draw C'A’ 1| AC. A’ on BA produced B,
AABC is required triangle ie, D

A

Here, B,C' !l B,C. But in Question
B,C |1 B,C, which is false.
Q3. A pair of tangents can be constructed from a point P to a circle of
radius 3.5 cm situated at a distance of 3 cm from the centre.
Sol. False: Any tangent on a circle can be drawn only if the distance of
point to draw tangent is equal to or more than radius of circle. Here, radius
of circle is 3.5 cm and point is at 3 cm from centre which is inside the circle.
So, no tangent can be drawn if point is inside the circle.
Q4. A pair of tangents can be constructed to a circle inclined at an
angle of 170°.
Sol. True: A pair of tangents can be constructed if the angle between the
tangents is between zero and less than 180°. Because the sum of angles
between tangents and radii on tangent are supplementary.
So, a pair of tangents can be constructed to circle inclined at an angle of 170°.
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[EXER

ICISE 10.3 |

Q1. Draw a line segment of length 7 em. Find a point P on it which
divides it in the ratio 3: 5.
Sol. Steps of construction:
(i) Draw a line-segment AB =7 cm.
(if}y Draw AX |l BY such that
ZA and /B are acute angles.
(7)) Divide AXand BY in3 and
5 parts equally by compass A
and mark A;, A,, A, B, B,
B, B, and B respectively.
(iv) Join A,B; which intersect
AB at P and divides AP : Y
PB=3:5.
Hence, P is the required point on AB which divideitin3:5.
Verification (Justification): In AAA,P and ABB,P

X

AX IIBY [By construction]
ZA= /B [Alt. angles]
ZAPA = /B.PB [Vertically opp. angles]
AAA,P ~ ABB.P [By AA criterion of similarly]
= BB. ﬁPI; [Let each equal part = x cm
5 ~AA =AA,=BB,..=1]
3 _ AP
= 5x BP
= AP:BP =3:5.
Hence, verified.

Q2. Draw a right angled AABC in which BC =12 cm, AB =5 em, and
£B =90°, Construct a triangle similar to it and of scale factor E Is the
new triangle also a right triangle? 3

Sol. Here, scale factor or ratio

facboris§<1,sotrianglembe Y%
constructed will be smaller than ?Gm
givenAABC.  __f __|
Steps of construction: B

(i} Draw BC=12 cm. B,

(i)} Draw ZCBA =90° with scale and compass.

(#if) Cut BA =5 cm such that ZABC =90°. B, »Y

(iv) Join AC. AABC is the given triangle.

(v) Draw anacute ZCBY such that A and Y are in opposite direction
with respect to BC.
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(vi) Divide BY in3 equal segments by marking arc at same distance
at B, B, and B,
(vii) Join B,C.
(viii) Draw B,C’ I|B,C by making equal alternate angles at B, and B,
(ix) From point C, draw C’'A” 1l CA by making equal alternate

angles at Cand C'. )
AA'BC’ is the required triangle of scale factor 3 This triangle is also
a right triangle.

Q3. Draw a AABC in which BC =6 cm, CA=5cm and AB =4 cm.
Construct a triangle similar to it and of scale factor %

Sol. Here, scale factor is E>1,sotheresulﬁrlg figure will be larger.
Steps of construction:
(i) DrawBC=6cm.
(i) Draw arcBA,=4cmfromB.  , 0/,
(i) Draw arc CA,=5cm from C. 4 cm, z
(w) ArcCA,andBA, intersect 4 5 cm
atA
() Join ABand AC. B <
(vi) Draw acute angle CBX
below BC. :
(vii) CutBX into equal parts by arcs at B,,
B, B, B,and By, B x
(viif) Join B,C. s
(ix) Draw B,C' I'B,Cby making alternate angles. C’ is on BC produced.
(x) Draw C'A’ || CA which meet BA produced at A”. Now, AABC is

Justification:

ABCB, ~ ABC'B; [By AA criterion of similarity)
BB, _ BC o onh .
BB,  BC' [BB, =B,5,=... x

- BB,=3x and BB, = 5x]
3 _ BC
5v BC’

AABC ~ AABC’ [By AA criterion of similarity]
AB A'C’_BC
AB  AC ~BC

Q4. Construct a pair of tangents to a circle of radius 4 cm from a point

which is at a distance of 6 cm from the centre of circle.

Sol. The distance of point from which tangents to be drawn should be

more than radius so that tangents can be drawn.

=
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Steps of construction:
()) Draw a line-segment OT =6 cm.
(#) Draw a circle of radius 4 cm taking O
as ceritre.
(i#) Draw perpendicular bisector EF of T
OT which meets OT at M.
(iv) Taking MT as radius and M as centre
draw a circle C, which intersect C, at
P and Q. Join TP and TQ. Then, TP
and TQ are the required tangents.
| EXERCISE 10.4 |
Q1. Two line-segments AB and AC include an angle of 60°, where
AB =5 am and AC = 7 em. Locate points P and Q on AB and AC

respectively such that AP = 3 AB and AQ = 1 AC. Join P and Q and
measure the length PQ. 4 4
Sol. (i) Draw ZBAC = 60° such that X C
AB=5cmand AC=7 cm. 4 -7
(i) Draw acute angle CAX and _| 3-
mark X,, Xy X, and X, equally ﬂ‘
spaced. X
(ii}} Join X,C. 7 cm
(iv) Draw X,Q 11 X,C. X, ——
(v) Similarly, draw £BAY and Q
divide AY in 4 equal partsie, X,— 33
Y, Y, Y,and Y, o R
() JoinYBanddraw Y,P I/ Y,B. A 5cm P B
(vii} Join PQ and measure it.
(vii)) PQis equal to 3.3 cm. Y,
Q2. Draw a parallelogram ABCD Y,
in which BC = 5 cm, AB = 3 cam and Y, Y
ZABC = 60°, Divide it into triangles Y,
BCD and AABD, by diagonal BD. Construct the triangle BD'C’ similar to

ABDC with scale factor % Draw the line segment D’A’ parallel to DA,

whereA’liesonextendedsideBA.IsA’BC’D’apara]lelogmm?
Sol. Steps of construction:
() Draw aline segment AB =3 cm.
(i} Make £ABC = 60° such that BC =5 cm,
(iif) meCDl[ABandADllBC,EIABCDismemqujredparallelogram
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(%) Join diagonal BD and produce it.
(v) Make acute angle CBX on opposite o
of D with respect to BC. o
(vi) Mark (equi spaced) B,, B, B, B, by
cOmpass.
(vif) JoinB,Cand draw B,C I!B,C'onBC
uced.

(vii}) Again, draw CD’ [ICD, where D' is
on BD produced.

(i) Now, draw D’A’ |l DA where A’
is on BA produced. Parallelogram 4
A’BCTY is similar to parallelogram ABCD with scale factor 3

03. Draw two concentric circles of radii 3 cm and 5 cm. Taking a point
on outer circle construct the pair of tangents to the other. Measure the
length of a tangent and verify it by actual calculation.

Sol. Steps of construction:

() Draw two concentric circles C;, G,
of radii 3 cm and 5 cmn respectively
taking ‘(Y as centre.

(i) Draw perpendicular bisector AB of
OT. T is any pointon C,.

(i) Draw cirde C, taking radius
TM =OM and M as centre.

(i) Cirdle C, intersect the circle C, atP
and Q. Join TPand TQ. These are the
required tangents. TP=TQ =41 cm
by measuring.

Mathematically length of tangent: Join OP. OP and TP are radius and
tangent respectively at contact point I So, LTPO=90°,

By Pythagoras theorem in ATPO,
PT? = OT2-OP?=5-3?=25-9=16
= PT=4cm

Difference in measurement and by mathematical calculation
PT=41cm-4cm=0.1cm.
Q4.meanisosoe1esAABCinwhichAB=AC=6cmandBC=5cm.
Construct a triangle POR similar to AABC in which PQ = 8 cm. Also
justify the construction.

Sol. We have to draw
APQR ~ AABC
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PQ=8cm )y
PQ 8 4

B2 aB-

AB 5 3 ¢ 6 cm)

So, PQ=QR=8cm Té
So, we have to draw APQR ~ AABC withscale &/

fach)r§>l resulting APQR will be larger than Q C

AABC,
Steps of Construction:
(/) Draw BC=5cm
(1)) Draw two arcs of 6 cm each from B
and C in same direction let it be upside.
(i) Join AB and AC.
(iv) Draw acute ZCBX and mark B, By, B,, B;, B, with compass.
(v) Join B,C and draw B,R || B,C, Ris on BC produced.
(vi) Again, draw RP || CA. Pison BA produced.
Therefore, APQR ~ AABC with PQ=PR=8cm. I¥s scale factor is
4

3
Q5.DrawaAABCi.nwhichAB=5cm,BC=6cmandAABC=60°.

Construct a triangle similar to AABC with scale factor E Justify the
construction. 7

Sol. Scale factor §<1,soﬁ1emulﬁngAwﬂlbesmaﬂerﬂ\anAABC

Steps of construction:
(/) Draw AB=5cm.
(i) Draw £ABC = 60°, cut BC = 6 cm
and join AC.

(fi) Draw acute ZBAX and mark it
equispaced marks A,, A,, .., A, as
shown in figure.

(iv) Join A,B and draw A,B’ | AB. B’ A
is on segment AB.

Draw B’C’ [I BC, point C’ is on AC.

AAB’C’ ~ AABC with scale factor ;

Justification: In AAAB’ and AA_B,
AB IIAB
LAg= LA, [Corresponding /s]
£BAA; = ZBAA, [Common]
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AAAB ~ AAAB [By AA criterion of similarity]
AB® AA; 5x 5 :
AB ~ AA, =7e= 7 )
where x =AA =A A, = ..AA,
Similarly, AAB'C' ~ AABC [By AA criterion of similarity]
AB® AC'_BC

=

= AB ~ AC BC
5 _AC_BC
= 7 T AC_ BC

Hence, AAB'C’ ~ AABC with scale factor ;

Q6. Draw a circle of radius 4 cm. Constructa pair of tangents to it, the
angle between which is 60°. Also, justify the construction. Measure the
distance between the centre of the circle and the point of intersection
of tangents.
Sol. Angle between tangents is 60°. So angles between their radii is
180° - 60° =120°.
As the angles between tangents and their corresponding radii are
supplementary.
Steps of construction:
() Draw a circle of radius 4 cm.
(i) Draw any diameter POS.
(#) Draw OQ making ZAOC= 120°.
(fv) Draw tangent at P by drawing
ZOPT=90°
(v) Similarly, draw £OQT equal to
90° to draw tangent.
(v) Both PT, QT tangents intersect
at T and make angle of 60°.
Hence, the two tangents on circle are TP and TQ inclined at 60°.
Justification: Because the radius OP and tangent PT at contact point
makes angle ZTPO=90°.
Similarly, £TQO = 90°
In quadrilateral TPOQ,
LT+ P+ 20+ £LQ = 360°
= £T+90°+120° +90° = 360° [+ £O=120° by construction]
= LT = 360° -300°
= LT = 60°.
Hence, verified.
Q7. Draw a AABC in which AB = 4 cm, BC =6 cm, and AC =9 cm.

Construct a triangle similar to AABC with scale factor % Justify the
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construction. Are the two triangles congruent? Note that, all the three
angles and two sides of the two triangles are equal.
Sol. Scale factor % >1 Al
So, the resulting figure will be
greater than AABC.
Steps of construction:
(i} Draw line segmentBC=6cm. B
(i}) From B as centre, draw an arc A, of
6 cm.
(#i7) From C as centre, draw another arc A, of 9 cm.
(i) Arcs A, and A, intersect at A. Join A to B and C.
(v) Make an acute angle of ZCBX on other side of A.
(vi) Make the equispaced marks B, B,, B; with compass.
(vii) Join B,C and draw B,C’ lIB,C, where C’is on BC produced.
(vii)) Draw CA {I1C’A’, where A’ is on BA produced.

3
. AA’BC" ~ AABC with scale factor >
Justification: In ABB,C’ and ABB,C

/{B= B [Common]
B,C' lIB,C [By construction]
£BB,C = £BB,C’ [Corresponding angles)
ABB,C" ~ ABB,C [By AA criterion of similarity}
BC" BB; 3x 3
= = " B—Bz=a=5 [ BB,=B,B,=B,B, x|
= L Sy
BC 2
In AABC and AA'BC,
4B=,B [Common]
A'C llAC
ZA'C'B = ZACB [Corresponding angles]
AABC ~ AA'BC’ [By AA criterion of similarity]
. AT AB_CB
AC AB BC
- Ac _AB_3
Hence, proved. AC AB 2
Qg
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E E Areas Related to
B _Circles

——

| EXERCISE.11.1 |

Choose the correct answer from the given four options:
QL. If the sum of the areas of two circles with radii R, and R, in equal
to the area of a circle of radius R, then
@ R;+R,=R () R} +R}=R’
(&) R,+R,<R (@ R?+RZ<R?
Sol. (b): Area of circle with radius R
= Area of circle with radius R, + Area of circle with radius R,
= nR? = nR? + nR2

= nR? = n(R? +R2)
= R?= R? +R3
Hence, verifies the option (b).

Q2. If the sum of circumferences of two circles with radii R, and R, is
equal to the circumference of a circle of radius R, then
) R,+R,=R () R;+R,>R
(©) R;+R, <R
(d) Nothing definite can be said about the relation among R, R, and R.
Sol. (a): According to the given condition,
2nR = 2nR, + 2R,
= 2nR = 2n(R, +R,)
= R=R,;+R,
Hence, verifies the option (a).
Q3. If the circumference of a circle and the perimeter of a square are
equal, then
(2) Area of circle = Area of the square
(b) Area of circle > Area of the square
(c) Area of circle < Area of the square
(d) Nothing definite can be said about the relation between the
areas of the circle and square.
Sol. (b): According to the given condition,
Circumference of circle = Perimeter of square

= 2nr = 4a (where a = side of the square)
= nr=2g

22 7

= = —X2a
= 7r =7 %)
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= —f
= r 1

Now, area of circle = 2
7 7 14 14

7 U T ® T g e of square
= Area of circle = 1.2 area of square
Area of circle > Area of the square
Hence, verifies the option (b).

Q4. Area of the largest triangle that can be inscribed in a semicircle of
radius 7 units is

(a) * square units ()] %rz square units

(¢) 2r* square units (@ +2r? square units
Sol. (2): Base AB of triangle ABC in semicircle
is constant, i.e, equal to 2r, and maximum
altitude may be equal to r.

Area of triangle = %base x altitude

~

A
£y

op--s--J0

- %ABxOC =%(27)xr=r2

= Area of triangle in semicircle = 7* square units,

Hence, verifies the option (a).

Q5. If the perimeter of a circle is equal to that of a square, then the
ratio of their areas is

(@) 22:7 ® 14:11 (©) 7:22 (d) 11:14
Sol. (b): Let r be the radius of a circle and side of a square is ‘4, then
according to the given condition,
2nr =4a
= 2x—?:2—r=4a
dax7 711
= TTaxz T 1
Areaofcirde mw* 2 7 7 &
— = =X X X
Areaofsquare g 7 11 11 4

Areaof circle 14
Area of square 11
Hence, the required ratio is 14 : 11.
Verifies the option (b).
Q6. It is proposed to build a single circular park equal in area to the
sum of areas of two circular parks of diameters 16 m and 12 m in a
locality. The radius of the new park would be
(@) 10m () 15m () 20m (d) 24m

=
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Sol. (a): Let the radius of the new park be R.
. Area of new park = Area of old park I + Area of park I

= R = m + 7 16

2 1'2 r1=—=8m
= aR? = wli + 7] . 2
= 7R? = n{8% + 67] r2=E=6m
= RZ=64+36 2
= R=J100=10m
Hence, verifies the option (a).

Q7. Area of the circle that can be inscribed in a square of side 6 cm is
(4) 361 cm? (b) 18rem? () R2nem?  (d) Incm?
Sol. (4): Diameter of the circle inscribed in a square

EET)

r=5=§=3m\ ______ _: ______ 60:“
Area of circle = i =m(3)>=9n ir
= 9% cm? E
Hence, verifies the option (d). —a—>

Q8. The area of the square that can be inscribed in a circle of radius 8 cm is
(4) 256 cm? () 128am®  (©) 642 cm? (d) 64 cm®
Sol. (b): Let the side of square be 2 cm.

Radius of the circle = 8 cm D a N
Diameter = 2r=2x8=16can .
By Pythagoras theorem in right AABC, 2r=16cm

2+ = (16)° 2} O a
= 2ﬂ2= 256 _Tz”
= &= Ez‘-i_-:us A— B
Area of square = @ =128 am®
Hence, verifies the option (b).

Q9. The radius of a circle whose circumference is equal to the sum of
the circumferences of the two circles of diameters 36 cm and 20 cm is
(@) 56 cm (b) 42cm (c) 28 cm (d) 16cm
Sol. (¢): According to the given condition,
Circumference of circle = Sum of circumferences |, _36_ 18 cm
of two circles 1

27R = 2nr, + 27, 72=£20-=10cm

27R = 21t(ry + 13)
R=r +7,=18+10
R = 28 cm, whi¢h verifies the option (¢).

tuud
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Q10. The diameter of a circle whose area is equal to the sum of the
areas of the two circles of radii 24 cm and 7 cm is

(@ 31cm (#) 25cm (€) 62cm (d) 50 cm

Sol. (d): According to the question,
AR? = mrl +mrf r, =24 cm

- "R = W17 + ) n=7cm
= R2= 1 +1} = (24 +(7)2 =576+ 49=625
= R = 625
= R=25
- Diameter = 2R =2 x 25=50 cm.
Hence, verifies the optlon (d)

QL. Is the area of circle mscnbed in a square of side 2 cm, na® cm??
Give reasons for your answer.

Sol. False: The radius of the circle inscribed in a B
S‘luareofsideacmisr'=g_- /\
Area of circle = n”? Lf
(5) - 5o
=f|=—| =—acm
2 4
# T cm?

Hence, the given statement is false, A B
Q2. Will it be true to say that the perimeter of the p

square circumscribing a circle of radius a cm is
8a cm? Give reasons for your answer.
Sol. True:  Side of square = Diameter of circle _r=aem

AB=2%¢ | &=

So the perimeter of square K /

=4 xAB v

=4x2

=8acm A 2a B
Hence, the given statement is true. D C
Q3. In the given figure, a square is inscribed | i G
in a circle of diameter d and another square is o
circumscribing the circle. Is the area the outer a-"
square four times the area of inner square? ¥ alb
Give reasons for your answer. ol
Sol. False: Let the side of the smaller square is < a
4 units and that of bigger square is b units. E F
Diameter of circle =d A b B
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So, diagonal of square EFGH =d

Then, by Pythagoras theorem,
P+ =P
= 27 = ¢
d2
= T —
2
dz

. Area of small square = #*=

Side of outer square= b = Dlameter of circle

. Area of outer square =b? = d;

= Edz = 2% d2

=  Area of larger square = 2 Area of sma]ler square

So, the given statement is false.

Q4. Is it true to say that area of a segment of a circle is less than the
area of its corresponding sector? Why?

Sol. False: Major . .D

Area of major segment (ACB) Segment,

is always greater than its

corresponding sector (OACB)

and area of minor segment (ACB) A

is smaller than its corresponding ATT—2TB AE7B
minor sector (OACB). C  Minor
Hence, the given statement is false. segment

Q5. Is it true that the distance travelled by circular wheel of diameter
d cm in one revolution is 2nd cm? Why?

Sol. False: Distance travelled by wheel in one revolution is equal to the
circumference of wheel = 2itr = n(2r) = nd.

Hence, the given statement is false.

Q6. In covering a distance s metres, a circular wheel of radius r m
makes 2—;—; revolutions. Is the statement true? Why?

Sol. True: Distance covered by a circular wheel in 7 revolutions = 2t 71
where n = number of revolutions

s=2nrn or n=ES—-.

Hence, verifies the given statement true. n:r
Q7. The numerical values of the area of a circle is greater than the
numerical value of its circumference. Is this statement true? Why?
Sol. False. Let the radius of circle is 7 (O < r < 2). Then, the area of circle
A=n#forr=15 A=nx (157
o A=225n

Circumference (C) = 2nr=2xnx1.5
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= C=30r

C>A

S0, the area of a circle is not always greater than its circumference.

Hence, the given statement is false,

Q8. If the length of an arc of a circle of radius r is equal to that of an arc
of a circle of radius 27, then the angle of the corresponding sector of
the first circle is double the angle of the corresponding sector of other
circle. Is this statement false? Why?

Sol. False: Consider two circles C, and C, of radii r and 2r respectively.

Let the lengths of two arcsbe [, and L.
= 2nr@
l,= ABofC, = 360"1
— 2nr’'0, 2m.2r0
L= CDofC, =222 =
According to question,
L=1
2nr8,  2m.2r6,
= =
360° 360°

= . 0, =20,

i.e., Angle of sector of the Ist circle is twice the angle of the sector of the
other circle.

Hence, the given statement is true.

Q9. The areas of two sectors of two different circles with equal
corresponding arc lengths are equal. Is this statement true? Why?
Sol. False. Consider two circles of radii, 7,, r, of arc length, /, and I,, and

their corresponding angles of sectors 8,, 8, respectively.

_ 2mn0, 2nr,8,
T 360° 360°
Now, L=1L [Given]
= 21r6, _ 270,
360° 360°
= r, =r0,=x [say]
Area of sectors A, and A, are given by
2 2
nr, 0 nr, 0
A = 1 , =272
1" 360 27 3600
nnon
AL _360° _*h_1
A, TnRGn xn n
360°
- A _h
AZ )
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Area of sector can be equal when N _1 ie, equal radii. So, the areas of

T

sectors of two circles of same arcsle::gﬂ'laxenotequal

Hence, the given statement is false.

Q10. The areas of two sectors of two different circles are equal. Is it
necessary that their corresponding arc lengths are equal? Why?

Sol. False: Using usual abbreviations for sectors

A=A, [Given)
= i, O
360° 360°
= 20, =r-}292
9 n
= 8 =E
Now, !L:z_nrle_lg.ixi:i:,li:f"_

12 211:1'292 1“2 ﬁlz Tl IZ Tl
Hence, arcs length can be equal if 2 -1ie, r=r=r.
n

Hence, the given statement is false.
Q11.Is the area of the largest circle that can be drawn inside a rectangle
of length 2 cm and breadth b am (a > b) is 7b” cm®? Why?
Sol. False: The diameter of circle that can be drawn inside the rectangle
is equal to the breadth of rectangle.
The length of the rectangle = 2 cm
The breadth of the rectangle =b cm
Diameter of circle = b.cm

= r=_an

2
b 1
Area of circle A = 17’ = “(5) =-4-1'I:b2 cm?
Hence, the given statement is false.
Q12. Circumferences of two circles are equal. Is it necessary that their

areas be equal? Why?

Sol. True. *- 2nr, = 2nr, [Given]
= ry=r=r [say]
Now, -1 = -—12 = I-z- =1

Ay mrf ot
A, = A, ie, their areas are equal.
Hence, the given statement is true.
Q13. Areas of the two circles are equal. Is it necessary that their
circumferences are equal? Why? :
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Sol. True: - A=A, [Given]
= ]'Cf'lz = nrzz
= K=
= r,=r,=r (say) [taking square root]
Now, G _n _n_r 1

C 22, r, r 1
Hence, C=C

Hence, the given statement is true,
Q14. Is it true to say that area of a square inscribed in a circle of
diameter p cm is p? cm?? Why?

Sol. False: The diameter of the circle is p cm. D C
So, the diagonal of the square will be p cm.
Now, AB?+BC? = AC? &
= AB?+ AB? = 2 h;
= 2AB? = p? = AB=

ST

N

A
cm?

i
3

Now, Area of square =

|
N |

%I*vs

x-
J_
Hence, the given statement is false.
| EXERCISE 11.3 |
QL. Find the radius of a circle whose circumference is equal to the sum
of the circumferences of two circles of radii 15 cm and 18 cm.

Sol. CircleI(C) Cirde I (C) Circle I (C)
=15cm r,=18an r=17
According to the question,
¢+G=C
= 2qr, 427, = 21
= 2[r +r,] = 201
= rtr,=r=15+18=r
-

r= 33cn115ﬂ1ereqmmdrad1usofﬂ1earde
Q2. In the given ﬁgure, a square of diagonal g

8 am is inscribed in a circle. Find the area of D
shaded region.

Sol. Let the side of the square be a cm.

So, radius of the circle, = QA= %

= r=—=4cm
So, in right angled AABC,
AB2+BC2 = AC?
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= P+d =8
= 2a2=64=>a2=%4-=9a2=32
Area of shaded part = Area of circle - Area of square
=1:r2—a2=—27£x4x4—32
- 16x8
R
Area of shaded region = 18— cm

Q3. Find the area of a sector of a circle of radius 28 cm and central angle 45°.
Sol. Sector (OAPBO) of a circle is given whose
radius (7) = 28cn

and central angle(6) = 45°

Area ofsector (&) = 22
of sector (A) = 360

22 28x28x45° ‘

7 360° AL
= Area of sector = 308 cm? is the required area. P

Q4. The wheel of a motor cyde is of radius 35 cm. How many revolution
per minute must the wheel make so as to keep a speed of 66 km/hr?
Sol. Speed of the wheel () = 66 km/hr

5 55
=6bX—=—
D 18 am/s
r=35em=0.35m

n=7?
t = 1 min=60sec

distance 2nrn 2nrn
v= = =0=

Now,

time 4 t
5—5><60
v.t 3 55 x 60 x 7 x 100
= " 2 T T3x2x2x35
_ 2x %035 XX 2ex
= n = 500 revolutions per min.

Q5. A cow is tied with a rope of length 14 m at the corner of a
rectangular field of dimensions 20 m x 16 m. Find the area of the field
in which the cow can graze.

Sol. Field is rectangular. So if cow is tied at its c
vertex, it will graze the field in the shape of sector.

The length of rope is less than length and breadth Ef—~

of rectangle. So, the required area is of sector. | ¢ -

Area of field grazed by cow Ak B
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= Area of sector
2
10
= A= 360°
where r=14m, 0=90°
A 22 14x14x90° 11 %14 = A =154
= ——X—— = X
7 360° = .
So, the required area grazed by cow is 154 m”.
Q6. Find the area of flower bed (with semi-circular ends) shown in figure.

Sol. The figure has two semi-circles

and one rectangle. T

10
'I'heradiusofﬂleseuﬁ-circle;=~é—c‘m 10 cm
= r=5cm L \
The length of the rectangle

= I=38cm
Breadth=b = 10 cm
Area of the flower bed = Areaofrec&mgle + Area of two semi-circles

le‘I'ZX—z- ~l"b+1ﬂ’2

=38>‘1()+§x5x5=($0+251‘:)cm2

Hence, the area of flower bed is (380 + 25m) cm?,
Q7. In the given figure, AB is diameter of circle, AC =6 cm and BC=8
cm. Find the area of the shaded region. (r =3.14).

C

Sol. Identify the figure asacircle, and aright angled triangle (and semicircle,
segments also) because AOB is diameter and angle in semicircle is 90°,
So, ZC =90°,
In right angled AABC,

=base=BC=8cm
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a = alitude=AC=6 cm
By Pythagoras theorem in right AABC,
AB? = BC2+ AC?
=8 +62=64+36
AB? = 100 cm?

=
=

Hence, r= -—2-=5cm
A:eaofshaded:egionnAreaofdrde—AreaofriglﬁAABC
= nr? ~—;—BasexAlt.
=3.14x5x5—-;jx8x6
=3.140‘25’——8x3=(78.50—?.4)«:rx12=54.5|2)|::m2

+ Areaof shaded region = 5450 cor®
Q8. Find the area of the shaded field shown in the given figure.

8m »

Sol. Redraw the figure and divide it
into well known shapes. It is clear from
the figure that there is one semicircle

and one rectangle.
Rectangle Circle
I=8m r=6-4=2m
b=4m

Area of shaded region = Area of tectangle + Area of semicircle
mz 2x2
= Ixh+r—=8X4+TX

Hmne,themquiredareaofshadedmgim=(32+2u)m2.
Q9. Find the area of shaded regjon in the given figure.

1\

= (32 +2m) m?

26m
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Sol. Redraw the given figure and identify the shapes (well known)
from figure.

B=12m

=%m———— >
There are two rectangles ABCD and EFGH and two semicircles EHI and
GFJ. For dimensions of shapes,

Rectangle Rectangle Semicircles
ABCD EFGH HEI and GFJ
L=26m 1=26-3-3-2r b
2
B=12m = [=26-6-2r = r=%m
= [1=20~2r = r=2m
= 1=20-2r=20-2%x2=20-4
= [I=16m
b=12-4-4
= b=12-8=4m
Area of required shaded region
=Area of rectangle ABCD — [ Area of 2 semicircles + Area of rectangle EFGH
()]

2
= Area of shaded region = LxB-[z."’Tbe]

=26 %12~ [nr? +1xb]

=26x12~[rx2x2+16 x 4] =312~ 41— 64 = (248 ~ 477) m?
Hence, the area of shaded region = (248 — 47) m2.
Q10. Find the area of the minor segment of circle of radius 14 cm,
when the angle of corresponding sector is 60°.
Sol. Shaded region is a minor segment.
In AOAB,

0=60° OA=0B=r=14cm
<. Area of minor segment

= Area of sector - Area of AOAB

In AOAB,
OA =0B [Radii of same circle]
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Let ZA=/B=x° [(": Angles opposite to equal sides are equal]
Z0+/A+/B=180°  [Angle sum property of a triangle]
= 60° +x+x = 180°
= 2x = 180° - 60°
120°
= x = = x=60°

So, AOAB is an equilateral A with side 14 cm.
Area of minor segment = %%—-Area of AOAB
9 3

. TN 2
So0, Area of minor segment= %0 4 r
22 x 14 x 14 X 60 ——J—g—x14xl4
7 x 360° 4

22 (R
= (102666 — 84.870) cm?= 17.796 cm®

QIiL Find the area of the shaded region in figure, where arcs drawn with

cenh-&sA,B,CmdDmhemectinpairsatmidpomtsRQ.RandSofthe

sides AB, BC, CD and DA respectively of a square ABCD. (Uset=3.14)
Sol. From figure,

Area of shaded part = Area of square ABCD — Area of 4 sectors

Side of the square ABCD =12 cm, 0=90° A P B

Rad.iiofthesectomr=-13=6cm.
~ Area of shaded region
= Area of square ABCD — Area of 4 sectors
. , Tr'@ 4%3.14x6x6x90°
= (12)° —4. 360 12x12 360°
=6x6[2x2-314x1x1]=36[4-3.14]
—» Area of shaded region = 36 x 0.86 cm?=30.96 cm’
Hence, the required area is 30.96 cm?.
Q12. In the given figure, arcs are drawn by A
taking vertices A, B and C of an equilateral
triangle of side 10 cm to intersect the sides BC,
CA and AB at their respective mid points D, E
and F respectively. Find the are of the shaded
region. (Use ©=3.14)
Sol. From the given figure, area of the shaded
part is equal to the sum of areas of three sectors at
points A, B and C. B

12 el

De¢—12 cn—pC
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As AABC is equilateral triangle of side 10 cm
and radius of the sector is half of the side. All
the three sectors are identical.
0 =60°
1
Radiusofeachsector(r)=-£q=5cm
. Area of shaded part = 3.(Area of sector)
_3xmwr’@  3x3.14x5x5x%60°
C 3600 360°
=157 x 25=39.25 cm?
Hence, the required area is 39.25 cm?.
Q13. In the given figure, arcs have been drawn
with radii 14 cm each and with centres P, Q and
R. Find the area of the shaded region.
Sol. The area of the shaded region is equal to the
sum of areas of three sectors of same radius but of
different angles 0,, 6, and 0,.
£6,+£0,+26,=180° [Int LsofA] @Q
LATIELAIAD

- Area of shaded region =
a oL s e reglon 360° 360° 360°
wherer]=r2=r3=r=l4an )
nr
= 360° (®, +9, +6;)
4
-2 1Ax1 o 80° =22 x14=308 am?
7 360°

». Area of shaded region = 308 cm?
Hence, required area =308 cm?,
Q14. A circular park is surrounded by a road 21 m wide. If the radius
of the park is 105 m, then find the area of the road.
Sol. Circular road and park are concentric cirdles.
Radius of the park =r, =105 m
Width of road = 21 m
Radius of circular road and park =r,
=105m+21m=126 m
So, Areaofroad = Area of park and road —
Area of park '
- m22 "“’12 2lm
= -]

- ZH(12ey* - (1087’)
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- —27-2—[126 —105][126 + 105]

= % x21x231
= 22 x 3% 231 =66 x 231 = 15246 m”

KX Area of road = 15246 m?
Q715. In the given figure, arcs have been drawnof A
radius 21 cm each with vertices A, B, C and D of
quadrilateral ABCD as centres. Find the area of
shaded region.
Sol. Specification of quadrilateral are not given, so
quadrilateral may be of any shape.
Astheradius of all 4 arcsare same equal to 7 = 21 cm o
but of different angles ZA, /B, ZC and £D. C
So, there are four sectors of ZA, /B, Z/Cand ZD with 7,
r=21cmn
.. Area of shaded region .y

A ACY A LAY

T 360° 0 360°  360°  360°
r1=r2=r3=r4=rand

£8,+ £0,+ £8,+ 28, = 360°
[Interior #s of a quad.]
nr?(0,)  wr(8,) N nr’(8;) . nr’(8,)
360° 360° 360° 360°
ol

3600

2

nr
= ——(360°
360 )

=nrz=%x21x21 =22 x 63 =1386 cm?

Hence, the area of shaded region = 1386 cm’.
Q16. A piece of wire 20 cm long is bent into the form of an arc of a circle
subtending an angle of 60° at its centre, Find the radius of the circle.
Sol. Arc s a part of circle that makes 60° between radii at end points A and
B of wire.
So, it forms the shape of a sector.

r=? 1=20am

2nrd

Lengthofarc! = ——
gthofarc! = -

So, Area of shaded region =

(0, +6, +6; +8,)
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20 2X X rx60° Wire
= an = ————
360 A B
= 2r =20x6
r r
= r=@=@.c{n P,

Hence, radius (r = @- cm.
[EXERGSE 114
Q1. The area of a circular playground is 22176 m2 Find the cost of
fencing this ground at the rate of ¥ 50 per m.
Sol. Fencing is made on circumference (1) of circular field. So, we require
radius for it.
Area of the dircular playground = 22176 m?

= 7 = 22176
2,

= ?T = 22176

7 x22176
= rz=—22—— = = ,[7x1008
= r= J7x7x3x3x2x2x2x2
= r=7%x3x2x2
= r=84m

Length of fencing = Circumference of circle
=21l:r=2><%><34 =24x2m

So, Cost of fencing = T50 x 24 x 22=T 26400

Hence, cost of fencing = ¥ 26400.
Q?.Thediametersofﬁontandrearwhee]sofatractoraIeBOcmandZm
respectively. Find the number of revolutions that rear wheel will make
in covering a distance in which the front wheel makes 1400 revolutions.

Sol. [Distam:e travelled by] _ [Distance travelled by}
rear wheel front wheel
2arym = 2mrn,
= i =l it
Front wheel Rear wheel
r,=80cn=08m rn=2m
1, = 1400 revolutions n,=?

- From (I), we get
2 xpn, = 0.8 x 1400

= n1=9'8x#=0.4)<1400=>n1=560

Hence, the number of revolutions made by rear wheel = 560.
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Q3. Sides of a triangular field are 15 m, 16 m and 17 m. With the three
corners of the field a cow, a buffalo and a horse are tied separately
with ropes of length 7 m each to graze in the field.
Find the area of the field which cannot be grazed by three animals.
Sol. Since with the three corners of the field a cow, a buffalo and a horse
and tied separately with ropes of length 7 m each to graze in the field.
Area of field which cannot be grazed by animals C

= Area of ABCH — Area of three sectors r
Here,a=15m,b=16 m,c=17m’

a+b+c 15+16+17

T L2
= 5= £=24m‘
2 r
Area of ABCH = \/s(s—a)(s—-b)(s—c) B H

= \/24(24 —-15)(24 -16)(24 - 17)

= ,/24x9x8x7
= J2X2x2Xx3x3Xx3Xx2x2%x2x7
= ar(ABCH) = 24\/2_111122 .
Aren of 3 sectors = V01 1’8, | T

+ +
360°  360°  360°
=f_'—-36:0f;[91 +0, +8,]

-_ 2x7x7
7 360°

=77 m?
<. Area of 3 sectors grazed by animals =77 m.
Hence, the area which cannot be grazed by 3 animals is equal to
(2421 - 77) m®.
Q4. Find the area of the segment of a circle of radius 12 cm whose
corresponding sector has central angle 60°, (Use ©=3.14).
Sol. Area of minor segment = Area of sector — Area of AOAB
In AOAB,
0 =60°
OA=0OB=r=12cm
B=LA=x
[£s opp. to equal sides are equal]
ZA+ /B+ 220 = 180°
x+x+60° = 180°
2x = 180°-60°

x 180° (- 8,+6,+0,=180°

L4y

Segment
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120°

= x=
2
<. AOAB is equilateral A with each side () =12 cm

Area of the equilateral A = gaz

Area of minor segment = Area of the sector — Area of AOAB

2
=7ET9_._\/__3_-E2
360° 4
_ 314x12x12x60 __ngllez
360° 4

6.28 x 12 — 363

.. Area of minor segment = (75.36 ~36\3 ) cm?.
Q5. A circular pond is 17.5 m in diameter. It is surrounded by a 2 m
wide path. Find the cost of constructing the path at the rate of ¥ 25 per m?.

I

175
Sol. Radius of the circular pond r, = Tm =8.75m

Width of path =2m

. ‘Radius of the path including pond

r,=875+2=10.75m
Area of path = ary —nr} = mlr; — 1]

Cost of constructing the path=3 25 &(r; —#’)
Required cost = 25 x372—[(10.75)2 —(8.75)%]

= B5x % [10.75 — 8.75][10.75 + 8.75]

22 50 x22 x19.5
25x7x2x19.5 ==
1100;( 19.5 _ 2147L50 —23064.29
Hence, the cost of constructing path is ¥ 3064.29. 2=18 cm
Q6. In the given figure, ABCD is a
trapezium with AB || CD. AB=18 cm,
DC =32 cm and distance between AB
and DC is 14 cm. If arcs of equal radii
7 cm with centres A, B, C and D have
been drawn, then find the area of the
shaded region of the figure.
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4 sectors Trapezium

r=7cn a=18cm
b=32cm
h=14cm

Area of shaded part = Area of trapezium - Area of 4 sectors
_(a+b)h _[n:rze1 LT Ty 1|:r294]

2 360°  360°  360°  360°
_(18+32)x14 =’

2 360° (6,+6,+6;,+8,)
50x14 22 7x7
= -——X x 360°
2 7  360°

= Area of shaded region = 35022 x 7 =350 - 154 = 196 cm?
Hence, the area of shaded region is 196 cm?

Q7. Three circles each of radius 3.5 cm are drawn in such a way that
each of them touches the other two. Find the area enclosed between
these circles.

Sol. Area of equilateral triangle with
side 7 cm

4

= 212176 cm?
Area of one sector with central angle
60° and radius 3.5 cm

60° 2
XX 35
360° (35)

= =(12.25) cm?
6( )cm

Area of three such sectors = 3 X %(12.25) cm?
= %(12.25) cm?

= 2 (12.25) em? =19.25 am?

Now,areamclosedbetweenmseardes = Area of A— Area of three sectors
= 212176 co® - 19.25 cm?

= 1.9676 cm?
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Q8. Find the area of sector of a circle of radius 5 cm, if the corresponding

arc length is 3.5 cm.
Sol. Here, 1=35ecm
r=5cm
Lengthof arcl = 2nr 9
gthofarcl = 27
35 2xXTtx5x0
= e
= — =35
3.5x36
= =
n

w0 TX5X5x%x35%36
360° 360° x Tt x 10

Now, Areaof sector =

- =222 875 em

. Area of sector = 8.75 cm?
Q9 Four circular cardboard pieces of rad1.17cmareplaced on a paper
in such a way that each piece touches other two pieces. Find the area
of the portion enclosed between these pieces.
Sol. As we know that point of contact of two circles lies on the line joining
their centres.
So, the line segments AB, BC, CD and AD
will pass through the corresponding point of
* contact B, Q R, S respectively.
As SD and AS are radius at contact point S.
So, AD will be perpendicular to the tangent
through S. It implies that interior angles of
quadrilateral are 90° each.
As radius of each circle is equal.
So quadrilateral ABCD will be square with
side2r=2x7=14 cm.
In the given figure, there is a square and 4 sectors.

4 sectors square
r=7cn a=2r=2x7=14
0=90° = g=l4cm
Area enclosed between circles = Area of square — Area of 4 sectors
2
R i 8
360°
=14)(14_4><1c><7x7x90

3e60°
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Required Area = (196 —49r) cm®

= (196 -49 x%) cm?

= (196 — 7 x 22) cm?® = (196 — 154) cm?

= 42 cm?
Hence, the area enclosed between circles =42 cm?.
Q10. On a square cardboard sheet. of area 784 cm?, four congruent
circular plates of maximum size are placed such that each circular
plate touches the other two plates and each side of square sheet is
tangent to two circular plates. Find the area of the square sheet not
covered by the circular plates.

Sol. Let a be the side of square ABCD. D
Area of square ABCD =784 cm? /
= @ =784 =>a= 784
= 2Xx2Xx2x2Xx7 x7
=2x2x7=>a=28cm
Now, in four circles,
4r =~ AB B
= r=7cm A: 28 cm =B

Area enclosed between circles and square
= Area of square — Area of 4 circles
= 784 4n7”

= 784 — 4XEZ—X7X7 =784 - 616 =168 cm®

Hence, theareaofsquaresheetnotcoveredbyaraﬂarplatesml&m

Q11. Floor of a room is of dimensions 5 m x 4 m and it is covered with
circular tiles of diameters 50 cm each as shown in figure. Find the area
of the floor that remains uncovered with tiles. (Usen=3.14)

h
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0.5
Sol.Asﬂ1ediameterofdrculartileis50cmead1,thenr=7=0.25 m

5
Numberofﬁleslmgﬂxwise={w%=10ﬁ1es
Numberofﬁleswidtl'\wise—fl_gﬁles

0.5m 2
S0, 10 tiles are length wise and 8 tiles are width wise,
So, total number of tiles = 10 x 8=80.
~* Area of floor not covered by tiles
= Areaofredmglﬂarﬂoor —Area of 80 tiles
5 x 4—80mr* =20 -80 x 7t x 0.25 x 0.25
= 9 B0X3UxBxB_ oy 157 o5 455 432
100 x 100 x 100 10

Hence, the area of floor not covered by tiles = 4.3 m?.

Q12. All the vertices of a rthombus lie on a circle, Find the area of the
rhombus if area of the circle is 1256 cm?. (Use & =3.14)

Sol. All the vertices of a rhombus lie on a circle so thombus is a square and

lI

its diagonals are of length 2» cm.
Area of circle = 1256 cm?® D —C
= n? = 1256 cm?
= - 1256 d,
T 0
1256 x 100

= =400
= r 314 4
= = J400 =20 cm A B

Area of thombus = %dldz =%Xer2r
=2°=2x20x20

=  Area of thombus = 800 an’
- Q13. An archery target has three regions formed by three concentric
circles as shown in figure. If the diameters of the concentric circles are
in the ratio 1: 2 : 3, then find the ratio of the
areas of three regions.

Sol. dlzd.zzd3~1 2:3 [given]

14:24:3d [xbyd]
d 2d 1
= dedig= ey "byi}
= Nilyity=1,21,3¢
="t =2 =3
Now, - A =n?
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A, = m2rf=dr?
A, = n3ry =9’
Area of innermost circle = 1I:1"12 =nr’
Area of region between first and second circles
= A,- A, = dn? - =3nr?
Area of region between second and third circles
= Ay- A, =92 - dn =57
Required ratio = r? : 3mr” : 5mr
0nd1v1dmga11thel:l:lreerailo's,l:'oy11:r2 we get the required ratio of areas of
threeregionsas 1:3:5.
Q14. The length of minute hand of a clock is 5 cm. Find the area swept
by the minute hand during the time 6 : 05 am and 6 : 40 am.
Sol. Time difference = (6: 40 am —6:05 a.m) = 35mm.
Time swept by min hand is 35 min.
I.mgthoftmn.handwﬂberadmsofardeswept
r=5acm
hwmmumhme,amasweptbynmhmd 11:r2

In 1 minute time, axeasweptbymm.hand=?6-

In 35 minutes time, area swept by min. hand = %x 35

) ) . _2£x5x5x35
. Required area swept by min. hand T

Hence, the required area sweptby the min. hand is 45%1::112
Q15. Area of sector of central angle 200° of a circle is 770 cm?, Find the
length of the corresponding arc of this sector.
Sol. In the given sector,
9=200°, A=770cm® and  I=?

A=1cr20
360°
2 Ax:?»60°_7’70x3!50°><7_21(:[n 21
= m®  2x200° =r=sicm
N 2nrd
ow, lengthofarc!= 360°
o 220
2 Ax2e 20 1
7 360° 3 3

Hence, the required length of arc= 73%(::11
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Q16. The central angles of two sectors of circles of radii 7 cm and 21
cm are respectively 120° and 40°. Find the areas of the two sectors as
well as the lengths of the corresponding arcs. What do you observe?

Sol. For the first circle, we have

For the second cirdle, we have

1 =7 r,=2lan
6, = 12¢° 6, = 40°
A,=?
L=?
4

A _2 7x7x1°| nr2 0, 22 21x21x40°
360° 7 360° Co360° 7 360°
21230[,12 = 2x7=154 cm?
2 o
Now, L= 2mn®, _ ., 2 7x120° - o0, _,, 22 21x40
360° 7 360° 360° 7 360°
2x22 44 4
= =——0m = —m
3 3 3

Hence, the length of arcs of two given cirdes are equal but area of Iind
circle is three times that of Ist i.e, unequal.
Q17. Find the area of the shaded region given in figure here.
Sol. Identification of shapes of figures:
(i) 4 semi cirdles of radius r D

(i) square ABCD of side
14 cm
(#i1) square JKLM of side 2r
From figure,
AB =3+3+r+2r+r
= WMY=6+4r
= 4 =14-6
= 4r=8
= 'r=§=20m
4 AL

< 14 cm »
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So, the area of shaded region
= Area of square — Area of 4 semi circles — Area of square (JKLM)
One square ABCD One square JKLM Four semi-circles
a,=14cm a,=2r r=2cm
= a,=2x2
= 4,=4cam

Required area = a3 -4xm72—a§

=14x14—5%£-4x4

= 196 - 16 — 8 = (180 — 8m) cm?
Hence, the shaded area = (180 - 8x) cm?.
Q18. Find the number of revolutions made by circular wheel of area
1.54 m? in rolling a distance of 176 m.
Sol. Distance covered by wheel in # revolutions with radius r=2nr 7.

- 2nrn = 176m @)
Area of wheel (circular) = 154 m?
= =154
R 154 154x7  7x7
n 22x100 10x10
= r=07m
Now, 2nrn =176
22
= 2xx07xn =176 [from ()]
- _ 176 x 7 x 10 =40
2x22x7

Hence, n =40 revolutions.
Q19. Find the difference of the areas of two segments of a circle formed
by a chord of length 5 cm subtending angle of 90° at the centre.
Sol. Chord AB = 5 cm divides the circle in two segments minor segment
APB, and major segment AQB. We have to find out the difference in area
of major and minor segment.
Here, 0=90°.
Area of AOAB = %Base x Altitude =%r xr =—;-r2
Area of minor segment APB
a2

- T 9 _ Area of AAOB
360°
1l:1’2 90° _ lTZ

360° 2
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2 2
= Area of minor segment = (—E;% - %] ()

Area of major segment AQB = Area of circle — Area of minor segment

3 mz_[_m_z_ﬁ}
" 4 2

1‘2

3
= Area of major segment AQB = [Z wr + ?] w{i0)

Difference between areas of major and minor segment

(3 5 er [nrz rz)
=St e — |- -1
4 2 4 2

2

3 , 7 w? ¢
=S p -
4 2 4 2
. 2 2 2 1 2 2
=Zrr? +rt=m? 4y
= Required area = - 5
In right angle ADAB,

Ptr = AB2 = 27=5 = ,z=%

. 1. .25 25| (25 25|
&)’ =|—-TT— —_— = —_———
ped area [2”2+2J [4 chm
Q20. Find the difference of the areas of a sector of angle 120° and its
corresponding major sector of a circle of radius 21 cm.
Sol,
For minor sector | For major sector
r=21cm r,=2lcn
0, =120° 8, = 360° —120° = 240°
Difference in areas of major and minor sectors

TIZTZ

~ 360°
_ 22x21x21[2400_120°]
7 X 360°
22 x 21 x 21x120°

B 7 x 360°

= 462 cm?
Henoe,zthediffermcemareasofmajorand minor sectors of given circle is
462 cm”,

(Bz "91) [’.’ 1’1=f2=7‘]

aoQg
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1 2 Surface Areas and
3 ’ | Volumes

N

[ EXERCISE 12.1 |

Choose the correct answer from the given four options:

QL. A cylindrical pencil sharpened at one edge is the combination of
(3) acone and a cylinder Cylinder o
(b) frustrum of a cone and a cylinder ne
(¢) ahemisphere and a cylinder
(d) two cylinders

Sol (#): The sharpened part of the pencil is cone and unsharpened

part is cylinder,

Q2. A surahi is the combination of
(a) asphere and a cylinder (b) ahemisphere and a cylinder
(c) two hemispheres (d) a cylinder and a cone

Sol. (a): A surahi is the combination of a sphere and a cylinder.

kCylinder

Sphere

Q3. A plumbline (Sahul) is the combination of

(8) acone and a cylinder

(b) ahemisphere and a cone Hemisphere —»,

(¢) frustrum of a cone and a cylinder

(d) sphere and cylinder
Sol. (£): Plumbline is an instrument used to Cone —
check the verticality of an object. It is a
combination of a hemisphere and a cone.
Q4. The shape of a glass (Tumbler) (see figure) is usually
in the form of a

(a) cone (») frustrum of a cone

(¢) cylinder (d) sphere
Sol. (b): The radius of the lower circular part is smaller
than the upper part. So, it is frustrum of a cone.
Q5. The shape of a gilli, in the gilli-
danda game (see in figure) is the )

combination of

209
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(@) twocylinders - (b) aconeand a cylinder
(c) two cones and a cylinder (d) two cylinders and a cone
SolL (¢):

The shape of a gilli, in the gilli-danda game is a combination of tw:
cones and a cylinder.
Q6. A shuttle cock used for playing badminton has the shape of the
combination of

(@) acylinder and a sphere (b) a cylinder and a hemisphere

(c) asphere and a cone (d) frustrum of acone and hemisphere
Sol. (d):

Shuttle

Gilli —» Cone + Cylinder + Cone

Hemisphere

Frustrum of a cone

A shuttle cock used for playing badminton has the shape of the
combination of frustrum of a cone and a hemisphere.

Q7. A cone is cut through a plane parallel to its base and then the cone
that is formed on one side of that plane is removed. The new part that
is left over on the other side of the plane is called

(@) a frustrum of a cone {b) cone
(¢} cylinder (d) sphere
Sol. (a):
A Cone upper part
[ —
Lower part
____________ Frustrum of cone.
- ?

The new part that is left over on the other side of the plane is called a
frustrum of a cone,
Q8. A hollow cube of internal edge 22 cm is filled with spherical

marbles of diameter 0.5 cm and it is assumed that % space of the
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cube remains unfilled. Then the number of marbles that the cube can
accommodate is
(a) 14229 (bh) 142396  (c) 142496  (d) 142596
Sol. (a): Let the spherical marble has radius 7.
Cubel=22 cm

Diameter of the
marble=0.5cm

2

= r=025cm

; O] i
Let # marbles can fill the cube.
1
Volume of n marbles = (l-g) part of volume of cube

4 1 7 53 Lo

— a =xb
= nsnr 3 ‘
R 72 3 7X3IX22X22x22x7

= —X =
m= g N Bx4x22x025%0.25%0.25
7x%3x22x22x22x100x100x100x 7

8x4x22x25%25x25

.= Tx3x22x22x2=42 x487 x7

n = 142296
So, cube can accommodate upto 142296 marbles so right option is 142296,
i.e,, (2) other options are more than 142296. So, cannot accommodate.
Q9. A metallic spherical shell of internal and external diameters 4 cm
and 8 cm, respectively is melted and recasted into the form of a cone
of base diameter 8 cm. The height of cone is

(@) 12cm (b 14cm (¢} 15em (@) 18cm

Sol. (b): Main concept: During recasting a shape into another it’s
volume does not change.

Cone
. r=§=4cm
A Spherical shell 2
‘.‘l- r1=§=2cm h=12
8—4
ran—Cm
=
—

During recasting volume remains same so

= n=
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Volume of cone = Volume of hollow spherical shell
4 3 4 3

1

= Enrzh = 3™ -3
= %rzh = §x4[r23—r,3]
= rh=4[r -]
= 4x4h=4[(4)°-(2)7
= 4h=64-8

_ 36
= 4
= h=14cm
Hence, right option is (b).

Q10. A solid piece of iron in the form of a cuboid of dimensions
49 cm % 33 am x 24 cm, is moulded to form a solid sphere. The radius
of the sphere is

(@) 21 cm (b) 23 cm {c) 25cm (d) 19cm
Sol. (a): Solid cuboid of iron is moulded into solid sphere.

Hence, volume of cuboid and sphere are equal. ,
e Cuboid
Sphere 1=49 cm
r=? , P=33am
h=24cm
b
!

<. Volume of sphere (solid) = Volume of cuboid

= gnr?’ =Ixbxh
IXxbxhx3 49x33%x24x3%x7
= P = =
4xm 4x22
= P=7X7x7x3x3x3
= r=21cm.

Hence, right option is 21 cm i.e., option (a).
Q11. Amason constructs a wall of dimensions 270 cm x 300cmx350cm |
with the bricks each of size 22.5 cm x 11.25 cm x 8.75 cm and it is

assumed that % space is covered by the mortar. Then the number of

bricks used to construct the wall is
(a) 11100 (b) 11200 (¢) 11000 (d) 11300

Sol. (): The volume of the wall covered by mortar = % part
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So, the volume covered by bricks of wall = (1 - %) volume of wall

7
=3 volume of wall
Bricks (Cuboid) Wall (Cuboid)

[[=225cm 1=270 cm

b,=11.25cm b=300 cm

h,=8.75cm h =350 cm
Let 1 be the number of bricks.

According to the question, we have
7
Volume of bricks = = Volume of wall (cuboid)

8

7
= nxllxb,xh1=—8-lxbxh

7xIxbxh _ 7 % 270 x 300 % 350
= M= 8xl xb xh 8x225x11.25%8.75

_ 7 % 270 % 300 x 350 x10 x 100 x 100

= "= 8 x 225 x 1125 x 875
= n =2 x4x350x 4 =32 x 350 = 11200 bricks
Hence, right option is (b).

Q12. Twelve solid spheres of the same size are made by melting a
solid metallic cylinder of base diameter 2 cm and height 16 cm. The
diameter of each sphere is ‘

(@) 4cm (b) 3cm (c) 2cm (@) 6cm
Sol. (c): Solid cylinder is recasted into 12 spheres.
So, the volume of 12 spheres will be equal to cylinder.

12 Spheres - Cylinder
R=? ! . %:1 an
L1
- h i h=16cm
]
[}
i F
1
——
- Volume of 12 spheres = Volume of cylinder
= 2 7R3 x12 = ek
= 12x2R? = 7h

- R = 32 3x1x1x16 _
Ax12  4x12
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= R=1am
Hence, diameter (2R) is 2 cm. So, right option is (c).

Q13 The radii of the top and bottom of a bucket of slant height 45 cm
are 28 cm and 7 cm respectively. The curved surface area of the bucket is
(a) 4950cm?® (b)) 4951 cm? () 4952 cm? (@) 4953 cm?
Sol. (a): Here, r, =7 cm, r,=28cm, !=45cm —T2—p
Curved surface area of bucket = wl(r, +1,) h———1

= —723x45[7+28]

= -".;—2-x45x35

= Curved surface area of bucket

=22 x45 x 5 cm?

= 4950 cm?
Hence, right option is (). T —»i
Q14. A medicine capsule is in the shape of a cylinder of diameter
0.5 am with two hemispheres stuck to each of its ends. The length of
entire capsule is 2 cm. The capacity of the capsule is

(@) 0.36 cm® () 035cm®  (c) 034em® (d) 033 cn®
Sol. (a): Capsule consists of
2 Hemispheres  Cylinder

—

05
7=0.25cm r=‘2—Cm
=r=025cm
< h >
r ¥
} 4 1
1 ]
1 1
t 1
“« 2cm —p
Total length of capsule =+ k +r
= 2cm =2r+ 4k
= 2=2x025+h=>h=2-05=15cm

Volume of capsule = Vol. of two hemispheres + Vol. of cylinder
=2 x(%rrr:" x%) +ar’h = %nrg‘ +arih
= mr? [%r + h] = %xo.zsxo.zs[gxo.25+i—g]
= %xﬂ.ZSxO.ZE[%xTZ(—J%+%}
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- 2xo.25><o.25[1+§]
7 372

= —2—2—x0.25 X D.ZS[B—ﬂ]
7 6

| 2x25x25x11_ 121 _121
T 7x6x100x100 42x8 336

Volume of capsule =0.36 cm®

Hence, verifies the option (a).
Q15. If two solid hemispheres of same base radius r are joined together
along their bases, then curved surface area of this new solid is

(@) 4nr? (b) 6mA (©) 3nr? (d) Bnr
Sol. (2): When two hemispheres of equal radii are joined base to base
new solid becomes sphere and curved surface area of sphere is 4,
So, the right option is ().
Q16. A right circular cylinder of radius 7 cm and 2h
height & cm (where / > 2r) just encloses a sphere
of diameter

(@) rcm (b) 2rcm

) hem (d) 2hcm 2
Sol. (b): As the cylinder just encloses the sphere so l

the radius or diameter of cylinder and sphere are
equal i.e., 2r and height h > 2r. :
Hence, verifies the option (b).
Q17. During conversion of a solid from one shape to another, the
volume of new sphere will

(a) increase (b) decrease

(¢) remains unaltered (d) be doubled
Sol. (c): During reshaping a solid, the volume of new solid will be
equal to old one or remains unaltered.
Q18. The diameters of two circular ends of the bucket are 44 cm and
24 cm. The height of bucket is 35 cm. The capacity of bucket is

(@) 327L (b) 33.7L

(c) 34.7L (@) 317L
Sol. (2): Bucket is frustrum of a cone.

S

24 4
Here, 7, = —2~=12c:m,r2= 7=7-2Cﬂ1,h=35cm
The volume of the bucket is given by

V= %‘le(rlz +722 +f172)

= %x%xSS{lZz +222 +12x22]

—
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B 1x22%x35

[144 + 484 + 264]
3x7
2x35x892 _ 2x5x892 110x892
3x7 3 3
110x892 9812
= = = 32.706 litre.
3x1000 300
It is close to option (a).

Q19. In a right circular cone, the cross-section made by a plane parallel
to the baseisa

(@) circle (b) frustrum of a cone

(¢) sphere (d) hemisphere
Sol. (a): In a right circular cone, if any cut is made parallel to its base,
we get a circle. Hence, verifies option (a).
Q20. Volumes of two spheres are in the ratio 64 : 27, The ratio of their
surface areas is

(@) 3:4 (b) 4:3 (c}) 9:16 () 16:9
64
Sol. (d): %— =07 [V, V, are the volumes of two spheres]
2

4 3
3™ _ 6 .

= T 5" [r,, 7, are the radii of spheres]
PR

o aY . (é)"’ a4

Now, the ratio of their surface areas is given by

TSA, _ 4wf (7Y _(5)2_1_6
TSA, 4mf \n 3
Hence, the required ratio 16 : 9 verifies option (d).
Write True or False and justify your answer in the following:
Q1. Two identical solid hemispheres of equal base radius r cm are stuck
together along their bases. The total surface area of the combination
is .
Sol. False: When two hemispheres of equal bases are stuck base to
base it forms a sphere and total surface area of resulting sphere is 4nr°.
Hence, the given statement is false.
Q2. A solid cylinder of radius r and height # is placed over other
¢ylinder of same height and radius. The total surface area of the shape
so formed is 4mrh + 4nr.
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Sol. False: When two identical cylinders of same radius ‘7’ and height
‘W are stuck base (circular) to base, then the resulting cylinder will have
W=2h r=r
T.S.A = 27’ (7 + h) = 27t (r + 2h) = 2n7* + 2mr.2h
= 4qrh + 21

Hence, the given statement is false.

Q3. A solid cone of radius r and height k is placed over a solid cylinder
having same base radius and height as that of a cone. The total surface

area of the combined solid is m[\/’ 2 +h% +3r +‘2h].

Sol. False: Cone Cylinder
Radius=r Radius=r
Height=h Height=h h
Total surface area of the combined solid — -

= Curved surface area of cone + Curved
surface area of cylinder + Area of the
base of cylinder r
= worl + 2mrh + = e[l + 2h + 7]
l= NP2+ 1P

~ Total surface area of the combined solid
= nr [\l P24k 428+ r] which is not according to the

given statement.
Hence, the given statement is false.
Q4. A solid ball is exactly fitted inside the cubical box of side 2. The

volume of the ball is i;-mf*‘.

- —p

Sol. False: Clearly from figure when a

ball (spherical) is exactly fitted inside
the cubical box then diameter of the ball
becomes equal to side of cube so
Diameter=d=a a

= Radius=r= -;—

a .
» Volume of spherical ball = %m3 a

4 (a 4 @ 1_5 4 ,4
= 5“(2) “3"8 6 T3

Hence, the given statement is false.
Q5. The volume of the frustrum of a cone is %uh[rf +12 —nn], where

h is the vertical height of the frustrum and r,, r, are the radii of the ends.
Sol. False: As we know that the volume of the frustrum
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1
V = —?jath[r1 +1 +nn] # 1:h[r1 +17 -]

Hence, the given statement is false.
Q6. The capacity of a 'cylindrical vessel with a rem
hemispherical portion raised upward, at the bottom ———

as shown in figure is %(Sk - 2r)

Sol. True: Cylinder = Hemisphere h cm
Radius=r Radius=r
Height =/ / ;\
Capacity of vessel = Volume of cylinder - —T——] ¥

Volume of hemisphere
= nrth— Em3
nr 3
= Volume of vessel = —3—[3k —2r]

which is equal to the volume given in the statement.
Hence, the given statement is true.
Q7. The curved surface area of a frustrum of a cone is ni(r, +7,), where

I= \/hz +(n+1)?, 7., 1, are the radii of the two ends of frustrum and

h is vertical height.
Sol. False: We know that the curved surface area of frustrum =xl[r, +r,)

where l= \jhz +(f —n)?
But, l= ,/hz +(r +1, ) in the given statement.

So, the given statement is false.
Q8. An open metallic bucket is in the shape of a frustrum of a cone,
mounted on a hollow cylindrical base made of same metallic sheet.
The surface area of the metallic sheet used is equal to the curved
surface area of frustrum of a cone + area of circular base + curved
surface area of cylinder,
Sol. True: The surface area of the sheet used for
vessel will be equal to the total surface area of
cylinder excluding the top and only curved surface
area of frustrum of a cone.
So, total surface area of vessel

= Curved surface area of frustrum + Curved

surface area of cylinder + Area of base of cylinder

It is equal to the surface area of the metallic sheet
given in the statement.
Hence, the given statement is true.
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[EXERCISE 123 |

Q1. Three metallic solid cubes whose edges are 3 cm, 4 cm and 5 cm are
melted and formed into a single cube. Find the edges of the cube so formed.
Sol. Volume of new cube will be equal to the sum of volumes of three
cubes in recasting process.
Cube (New) Cubel Cube II Cube III
a=1? a,=3cm a,=4cn a,=5cm

V=V;+V,+V,

P=a+al+a;

@ =3P+ @)>+(5°=27+64+125

o =216 = (6)°

a=6cm.
Hence, the edge of new recasted cube is 6 amn.

Q2. How many shots each having diameter 3 cm, can be made from a
cuboidal lead solid of dimensions 9 cm x 11 cm x 12 cm?

L4l

Sol. Cuboid n spherical shots
I=12cm r=>=15cm
. p=1lan
\ h=9cm

Lead cuboid is recasted in lead shots (spherical) so
Volume of # spherical shots = Vol. of cuboid.

= n.%nra-—-b(bxh

= nx%xzyz—xlﬁxl.le.S =9x11x12

~ 9x11x12x3x7x1000
= ' m S T Ax22x15%x15%15
= n=3x7x4=84

Hence, 84 lead shots can be made.
Q3. A bucket is in the shape of a frustrum of a cone and holds
28.490 liters of water. The radii of the top and bottom are 28 cm and 21
om respectively. Find the height of the bucket.
Sol. Here, r,=21cm, 71,= 28¢cm, h=1?

V = 28.490 L = 28.490 x 1000 cm®

= V = 28490 cm® [given]
1
Now, V= §1zh[r12 +77 +nn] = 28490
1 22 2 2
= XX H[(21) +(28)% +(21)(28)] = 28490
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2

= ———x72h[3% +4% +3x4] = 28490
Ix7 g
7x7
= BXTX7 419 +16-+12] = 28490
Ix7
- 22x7x7x37h — 28490
Ix7
28490 x 3 x 7
= = ——— =15
2x7x7x37

Hence, the height of frustrum = 15 cm.
Q4. A cone of radius 8 cm and height 12 cm is divided into two parts
by a plane through the mid-point of its axis parallel to its base. Find
the ratio of the volumes of two parts.
Sol.

ConeI Cone 1 Frustrum
(ABQ) (ODE) (DEBA) |
r=8cm r=4cm r,=4cm
h=12cm B 12 |7,=8cm
hy=5=>
2 2 i
= h1=6cm hz— CInA

AOBC ~ AOEF [By AA criterion of similarity]
Aokl _n k21
n h 8 h 2

= = 4cm

1 2, 2
Vol. of frustrum (DEBA) _ 32l * 7% +nn]

Vol. of cone (ODE) %m]z I
_6[4°+8%+4x8] (16+64+4x8) 112 7
© 4x4x6 4x4 T 4x4 1

= Volume of frustrum : Volume of smaller cone=7:1.
Q5. Two identical cubes each of volume 64 cm® are joined together
end to end. What is the surface area of resulting cuboid?
Sol. Two identical cubes of side a are joined end to end to form a
cuboid then

2 Cubes Cuboid

Let length =z units I =2g units

and breadth =z units & =a units

h=gunits

3108 NCERT ExempLAR ProOBLEMS MATHEMATICS—X


http://www.cbsepdf.com

www.cbsepdf.com

So, the surface area of the resulting
cuboid
=2[ib + lh + bh]
=2[2a.a + 2a.2 + a.4] = 2[2a% + 2a* + &)
=102 weli) .

Volume of the cube = 64 cm® : b=a
= &= (4)3 +— 1 >
= a=4cm
.~ Total surface area of cuboid =10 x4 x4 [From (3]
Hence, the required surface area = 160 cm?.
Q6. From a solid cube of side 7 cm, a conical cavity of height 7 cm and
radius 3 cm is hollowed out. Find the volume of remaining solid.
Sol. Cone (cavity) Cube

r=3cm side (4) =7 cm

h=7 cm

Vol. of remaining solid
= Vol. of cube — Vol. of cone

=a —1nr2h

= 7x7x7—lx52—x3x3x7
3 7

= 343 - 66 =277 cm®

'Hence, the volume of remaining solid = 277 cm®.
Q7. Two cones with same base radius 8 cm and height 15 em are joined
together along their bases. Find the surface area of the shape so formed.
Sol. When two identical cones are joined base to base, the total surface
area of new solid becomes equal to the sum of curved surface areas of
both the cones.
So, total surface area of solid = rrl +frl = 2xrl
In two cones, r=8cm, h=15cm
Now, =+ =82+15"=64+225=289
= P=(17¢=21=17am
-. Total surface area of solid = 2nrl

= 2x X 8x 17 =272n cm? = 854.857 cm®
Hence, the surface area of new solid = 854.857 cm®.
Q8. Two solid cones A and B are placed in a cylindrical tube as shown in the
figure. The ratio of their capacities is 2 : 1. Find the heights and capacities
of cones. Also, find the volume of the remaining portion of the cylinder.

21 cm

6cm

!
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Sol. As the ratio of volumes of cone ¢, and ¢, is 2 : 1, their radii are

same equal for= —=3 cm.

= 1= 2h, ...(f)
Alsol hl + h2 =21 cm

3h, =21 [Using (7)]
h, =7 cm

Now, h;=2lcn-7cm=14cm (1))

Hence, height of cone I = 14 cm and height of cone I1=7 cm.

Conel Cone II Cylinder

r1=§=3cm F,=3cm r=3an
3

h;=14cm h,=7 cm h=21cm

1 1 22
Volume of cone I = Em'lzhl=§x—7-x3x3xl4

L

132 cm®

I

%nrzzhz =%x—?;3x3x3x7
= 22 x3=66 cm’

Volume of remaining portion of tube
= Vol. of cylinder — Vol. of cone I - Vol. of cone IT
= nr’h - 66 - 132

= %x3x3x21~198

= 22 X 27 - 198 =594 — 198 = 396 cm?
Hence, the required volume is 396 cm®.

Volume of cone 11
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Q9. An ice-cream cone full of ice-cream
having radius 5 cm, and height 10 cm, as

shown in figure. Calculate the volume of

1
ice-cream, provided that its 5 part is left

unfilled with ice cream.
Sol. Ice-cream cone can be considered as a
hemisphere on a cone.

Hemisphere Cone
r=5cm r=5cm
h=10-5=5cm

% part of ice-cream is left unfilled.

So, Vol. of ice-cream = (1 - -3 [Volume of cone and hemisphere]

n

i[lmzh +3nr3] = —g x —;nrz [#+27]

6L3 3
~ 5x22x5x5[5+2x5]=5x22x5x5x]5
6x3x7 6x3x7
55x125 6875 3
21 = 21 =327.4C1Tl

Hence, the volume of ice-cream in cone is 3274 cm’.
Q10. Marbles of diameter 1.4 cm are dropped intoa cylindrical beaker of
diameter 7 cm, containing some water. Find the number of marbles that
should be dropped into the beaker so that water level rises by 5.6 cm.
Sol. When marbles are dropped in beaker filled partially with water,
the volume of water raised in beaker will be equal to the volume of 1
marbles. The shape of water raised in beaker is cylindrical.

Cylindrical beaker Spherical marbles

7 1.4

r—-2—3.5Cﬂ'l R= 5 0.7 am

h = 5.6 cm (raised)

1%
Final position of water level

when marbles are dropped — ™

Initial position of water —»7 _ 1y
level without marbles P oo
©. @ [+]
0200 ° 62 0 03075,
~20000°8 070>
Beaker
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Vol. of n spherical balls = Vol. of water raised in cylinders

= nx%nR3=nrzh

= nx§x0.7x0.7x0.7=3.5x3.5x5.6
35x35xb6%3

= "= 4xX7%x7x7

= n=>50x3=150

Hence, required number of marbles = 150.

Q11. How many spherical lead shots each of diameter 4.2 cm can
be obtained from a solid rectangular lead piece with dimensions
66 cm, 42 cm and 21 cm?

Sol.

n spherical Cuboid
shots T 1=66 cm

42 b b=42 cm
™7 h=21cm

=r=21cm l
b/'l
——[——pi

Spherical lead shots are recasted from cuboid of lead. So, volume of n
spherical lead shots is equal to the volume of cuboid.
= Yolume of # spherical lead shots = Vol. of lead cuboid

nx%me’ =Ixbxh

=
= nx%x%xz.lxz.lxz.l =66 %42 x 21
66x 42 x21x3x7 x1000
= T T ax2x2ix21x2l
= n =3 x500=1500
Hence, the number of shots are 1500.
Q12. How many spherical lead shots of diameter 4 cm can be made

out of a solid cube of lead whose edge measures 44 cm?
Sol. Solid cube is recasted into spherical lead shots.

Cube Spherical lead shots
4
a=44 cm r=5= 2cm
- Vol. of n spherical lead shots = Vol. of cube
= n.éﬂ:r3 =g
3

= nx%x%xesz =44 x44x 44
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44 x44x44xX3x7
- ~121x21 = n =254
= ne i mxaxixz | LAx2 =n=254

Hence, the number of lead shots are 2541.
Q13. A wall 24 m long, 0.4 m thick and 6 m high is constructed with
the bricks each of dimensions 25 cm x 16 cm x 10 cm. If the mortar

occupies ~1-16th of the volume of the wall, then find the number of

bricks used in constructing the wall.
Sol. Wall is 24 m long, 0.4 m thick and 6 m high.
So, volume of wall =24 m x 0.4 m X 6 m =57.6 m’

Since l—oth of the volume of the wall is occupied by mortar, so the

volume of bricks in the wall

1
= (l_ﬁ) part of the wall.
9
= Tath part of the wall

= 2 x576m? =51.84m°
10

Volume of one brick = 25 cm x 16 cm X 10 cm
2% 16 10 3 3
o = x> x—m? =0.004
100 <100 C100 m

] ) Volume of bricks in the wall
 Required number of bricks = Volume of one brick
= 5184 _ 12960
0.004
So, 12960 bricks are used in constructing the wall.
Q14. Find the number of metallic circular discs with 1.5 cm base
diameter and of height 0.2 cm to be melted to form a right circular
cylinder of height 10 cm and diameter 4.5 cm.
Sol. Required number of metallic discs
Volume of right circular cylinder

~ Volume of one metallic circular disc

2
' n:(%) x 10
2
n(—;—g) x 0.2
(2.25)% x 400 . 50
225

225 225 400
S ———— 5=
100 < 100 ¥ 225 <30 =40
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| EXERCISE 124 |
Q1. A solid metallic hemisphere of radius 8 cm is melted and recasted into

a right circular cone of base radius 6 cm. Determine the height of the cone.
Sol.

R Hemisphere Cone
R=8cm r=6cm
R h=?

As the hemisphere is recasted into a cone. So,
Volume of cone = Volume of hemisphere

1 2 2 3
= = =7R
= sm'h 3
= *h = 2R
2R® 2x8x8x8 32x8
= h: = =
72 6x6 9
256

= '—9—=28.44Cn1 =)h=28.44c|:n-

Hence, the height of the cone is 28.44 cm.

Q2. A rectangular water tank of base 11 m x 6 m contains water upto a
height of 5 m. If the water in tank is transferred to a cylindrical tank of
radius 3.5 m, find the height of the water level in the tank.

Sol.

Rectangular ia—r—»  Cylindrical

water tank ‘ tank

I=11m r=35m
_____ — b=6m P

|

!
th
i
T
R
-

1]
[#]

5
—>

I

T

14
Water is transferred from cuboid to cylinder, so, the volume of water

in both the vessels will be same,
nr?h=1xbxH
= 372—x3.5x3.5xh=11x6x5
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. 11x6x5x7x100 _ 60
= PV x3B5x35 7
= h = 8.6 m (approx.)

Hence, the height of water level in cylindrical tank is 8.6 m.

Q3. How many cubic centimetres of iron is required to construct an
open box whose external dimensions are 36 cm, 25 cm and 16.5 cm
provided the thickness of the iron is 1.5 cm. If one cubic centimetre of
iron weighs 7.5 g, then find the weight of the box.

Sol. External dimensions Internal dimensions

I,=36 cm 1,=36-15-15=3-3=33cm
b,=25 cm b =25-3=22cm
hy=16.5 cm

Volume of iron in the open box
= Lbh, —1ibihy
= (36 x 25 X 16.5) — (33 x 22 X 15}

36x25x165 33x22x15
=9x5x11 -
10x9x5x11  9x5x11
= Volume of iron in the open box
=9x5x11[4_><5_’<1§_22]
10

= 45 x 11 [30 - 22) = 495 x 8 = 3960 cm®
Volume of iron is 3960 cm’.
1 em?® of iron weighs = 7.5 gm

3 e ) ) 3960 x 75
So, 3960 cm ofuonw111we1gh=—1—(]—'=396x75gm
396x75, 297
1000 210

Hence, the weight of the box = 29.7 kg
Q4. The barrel of a fountain pen, cylindrical in shape, is 7 cm long and
5 mm in diameter. A full barrel of ink in the pen is used up on writing
3300 words on an average. How many words can be written in a bottle
of ink containing one-fifth of a litre?
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Sol. Let n times the barrel of pen is filled.

Radius of barrel, r= o2 =5 cm =L em
us of barrel, r= ~—— = 2

Height of barrel, k=7 cm

1 x Volume of barrel = Volume of Ink

= nxnr2h=%xonelitre

= n e = %1000 cm®

2 1 1 5

= nx?x—x—x7 = 200 em3
200x7x4x4_1600

= Pt T k7 o1

Ink in one full barrel can write words = 3300
So, n barrels can write words = 3300n
= 3300 x ——1?20 =4,80,000
Hence, the required number of words = 4,80,000 words.
Q5. Water flows at the rate of 10 m per min. through a cylindrical
pipe 5 mm in diameter. How long would it take to fill a conical vessel
whose diameter at the base is 40 cm and depth 24 cm?
Sol. When a fluid (water) flows through a pipe of area of cross-section A
with velocity 7, then volume of water coming from pipe in time ¢

= Area of cross-section X Length
= Axuot [+ V= Area of base x Height]
Cylinder Cone
: 40
A=nr R=—cm =02m
p2mm_ 5 H=24cm=024m
2 2000
r= ZO‘—OIH

10 1
v=10m/min = = am/s=gm/s
Volume of flowing water = Volume of cone

1
=> Area of base x height (dist.) = 51:112}1

= Axot= %TERZH

= m'é.v.t o %RRZH
1

= ot = ERZH
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1 1 1 1
—x—X—t = =x02x02x0.24
= 400 400 6 3
o 2x2x24x400x400x 6
i B 3 % 10000
= 1= 4x24x4x4x2 sec
4x24x4x4x2 12 .
= — = —=51.2min
60 10
= 51 min + 0.2 min =51 min + 0.2 x 60 sec
= t= 51 min and 12 sec.

Hence, conical tank will fill in 51 min and 12 sec.

Q6. A heap of rice is in the form of a cone of diameter 9 m and height
3.5 m. Find the volume of rice. How much canvas cloth is required to
just cover the heap?

Sol. Heap of rice is in shape of cone, so

r= -9~m=4.5m
2

h=35m
V=—1~m2h=lx2x2x2x35
3 3 7 2 2

2x9%x9x35 33)(9-392_

= T 3x7x2x2x10 4 4
= V =7425m?
Hence, volume of rice = 74.25 m®,
Por Canvas:

Area of canvas = Curved surface area of cone

= qrrl

But, P =72+ K =450 +(3.57=2025+1225
= 2 = 3250
= 1= 325 =57m

Area of canvas = % x 4.5 x 5,7 =80.614

= Area of canvas = 80.61 m?
Q7. A factory manufactures 1,20,000 pencils daily. The pencils are
cylindrical in shape each of length 25 cm and circumference of base
as 1.5 cm. Determine the cost of colouring the curved surfaces of the
pencils manufactured in one day at ¥ 0.05 per dm”.
Sol. Shape of the pencil is cylindrical.
Here, =25cm, 2nr=15cm

Curved surface area of one pencil = 2xrh
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+ Curved surface area of 1,20,000 pencils
= 1,20,000 x 2xtrk = 1,20,000 x 1.5 x 25 cm?
_1,20,000x15x 25

10 < 100

o Cost of colouring = ¥ 600 x 75 x 0.05 =¥ 2250
Hence, cost of colouring is T 2250.
Q8. Water is flowing at the rate of 15 km/hr through a pipe of diameter
14 cm into a cuboidal pond which is 50 m long and 44 m wide. In what
time will the level of water in the pond rise by 21 em?
Sol. Main concept: Volume of flowing water = A.0.
Here, A = Area of cross-section of pipe or flowing water

v = Speed of water

t = Time .
Here, A is equivalent to area of base and height equal to distance (v.)
and we know that V = area of base x height.

dm? =600 x 75 dm?

Flowing water Pond
A=nr? (circular pipe) I=50 m
r=1?cm=7cm=0.07m b=44m

v =15 km/hr = 15000 m/hr h=21an=02Im
Volume of flowing water = Volume of same water in pond

= Avt=lxbxh
= nlot=Ilxbxh
= -27—2X0.07X 0.07 x 15000¢ (hrs.) = 50 x 44 x 0.21
- f= 50x44 x0.21x7
22 % 0.07 x 0.07 x 15000
5044 x21x7 x100
T T x7x7x15000 P-2hours

Hence, time required is 2 hours.

Q9. A solid iron cuboidal block of dimensions 44 m x 2.6 m X 1 m is
recasted into a hollow cylindrical pipe of internal radius 30 cm and
thickness 5 cm. Find the length of the pipe.

Sol.

Cuboid Cylindrical pipe

I=44m=440 cm Thickness =5 cm

b=2.6 m =260 cm r; =30 cm

h=1m=100 cm r,=30+5=35cm
! H=?
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Cuboid is recasted into hollow cylindrical pipe.
Volume of cuboid = Volume of cylindrical pipe (hollow

= 1bh = "ryH - mr’H ,
= Ibh = nH[r? —17] o <.
22
= 440 x 260 % 100 = —7—xH[352-3021
7 ,
= 440 % 260 x 100 = 7><H[1225—900]
2
= 440 x 260 x 100 = ?XH[325]
H= 100 x 440 x 260 x 7
= =T 22x3%5
1600 x 7
100
= H=112m
Hence, the length of pipe is 112 m.

Q10. 500 persons are taking a dip into a cuboidal pond which is 80 m
long and 50 m broad. What is the rise of water level in the pond, if the
average displacement of the water by a person is 0.04 m*?

Sol. Let the rise of water level in the pond be x m. The shape of water
rise in rectangular pond will be of cuboid.

Here, [=80m, b=50m, h=xm
Number of persons =500

Let the water level before the persons took a dip was at L,. Now, when
500 persons dipped into the pond, water level rises from L, to L, of
height x m. The volume of water between two levels will be equal to
the water displaced by 500 persons.

*, Volume of water raised = Volume of cuboid

= I xbx h=500x0.04
= 80 x 50 x x = 500 x 0.04
500x004 1 100
= x= ————=—m=——oan=05cn

80x50 200 200
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= x=05cm

Hence, the rise of water level in the pond is 0.5 cm.

Q11. 16 glass spheres each of radius 2 cm are packed into cuboidal box
of internal dimensions 16 cm x 8 cm x 8 cm and then the box is filled
with water. Find the volume of water filled in the box.

Sol. Cuboidal box 16 spheres
I=16 cm r=2cm
b=8cm
h=8cm

Volume of water filled in the box = Volume of box — Volume of 16 glass
spheres

. Vol. of water filled in the box = 16k — 16,277
16x4_ 2

= l6x8x8 - x?x2x2x2
_ 16x8[16x8x8_4x22x2x2x2]
16x8 3x7%x1x8

n

88 168—88]
—— | =16x8
16x8[8 21:| X [ 21

- 16x 28_1"_80 - —1022;10 = 487.6 cm®
Q12. A milk container of height 16 cm is made of metal sheet in the
form of a frustrum of a cone with radii of its lower and upper ends as 8
cm and 20 cm respeciively. Find the cost of milk at
the rate of ¥ 22 per L, which the container can hold.
Sol. Here, r,=8cm
7, =20 cm
h=16cm
Volume of milk = Volume of frustrum as it
is filled completely

= %nh[rf +15 + 1 x1,]

%x%x16[82+202+8x20]

22x16

21

ﬂx6z4=352x208 _ 73216

21 7 7
= 10459.428 cm® = 10.459 litre
Volume of milk = 10.459 litre
. Cost of milk = ¥ 22 x 10.459 =¥ 230.107
Hence, the cost of milk = ¥ 230.107.

n

[64 + 400 + 160]
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Q13. A cylindrical bucket of height 32 cm and base radjus 18 cm is
filled with sand. This bucket is emptied on the ground and a conical
heap of sand is formed. If the height of conical heap is 24 cm, find the
radius and slant height of the heap.

Sol. By identifying the shapes, we have cone and cylinder. On
reshaping from cylindrical to conical, the volume of sand emptied out
remains same.

Cylinder Cone (heap)
~—— R=18cm \ r=?
le—R— H=32em h=24cm
hl N 1=?
H \
—7—¥
- Volume of conical heap = Volume of cylinder
= %nr2h=n:R2H = %r2h=R2H
2 3R?H 3x18x18x32
= = =
24
= 7 =18x18x2x2
= r=18x2cm=36 cm
Radius of conical heap is 36 cm.
Now, RB=rP+H=36x36+24x24
= P=4x4[9%x9+6x6]=4x4][81+36]
=4x4x117
= 1= JAx4x3x3x13=4%3V13
= 1= 12413 =12 x 3.60555
= I = 43.2666 cm

Hence, radius and slant height are 36 cm and 43.2666 cm respectively.
Q14. A rocket is in the form of a right circular cylinder closed at the
lower end and surmounted by a cone with the same radius as that
of cylinder. The diameter and height of cylinder are 6 cm and 12 cm,
respectively. If the slant height of the conical portion is 5 cm, then find ~
the total surface area and volume of rocket. (Use = 3.14)

Sol. Cylinder Cone
r=%=3cm r=3cm
H=12cm I=5an

PeP+Korh=F-
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=52 -32=25-9

= h= fl6=4cm
Now, Volume of rocket
= Volume of cylinder + Volume of cone

= m2H+%nr2h = nr? [H+%h:|

= 3.14x3x3|:12+%x4:|

= 3.14x 9[%] =3,14 x 3 x40=376.8 cm®

Volume of Rocket = 376.8 cm®
Total surface area of rocket le—7—>
= Curved surface area of cylinder + Curved PR

surface area of cone + Area of base of cylinder ] R
[As it is dosed (Given)] @
=2nrH + nrl + i =nr [2H + 1 +7]
=314 x 3[2x 12+5+3] =3.14 x 3 x 32 =301.44 cm?
Hence, the surface area of rocket is 301.44 cm?.
Q15. A building is in the form of a cylinder surmounted by a

hemispherical vaulted dome and contains 41% m? of air. If the

"

internal diameter of dome is equal to its total height above the floor,

find the height of the building,.
Sol. Dome (hemisphere)  Cylinder il
Radius=r Radius=r :
H=2r [given] o
= h+r=2r I
= h=2r—-r=r b E_ _____ I
h
Volume of building = 412 =380 02 E
21 21 880 i L
. . _ 3 D
= Vol. of qhn@er + ;fol. of hesr;:)lsphere 57 m® vt
2 3
h + - = —
= nr 3 nr 21
2. 2 3 880
+ — = — ‘ch=
= Ry 4w 7 [“h=r1]
5 5 80 5 22 5 880
= 3" T T3 T T
880x3x7
- UXIXZ e
= r 21x5x22 = 8
= r=2m
Hence, height of the building is 2x2 =4 m. [ H=2r (Given)]
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Q16. A hemispherical bowl of internal radius 9 cm is full of liquid.
The liquid is to be filled into cylindrical shaped bottles each of radius
1.5cm and height 4 cm. How many bottles are needed toempty the bowl?

Sol. #n cylindrical Hemisphere
bottles R=9cm
r=15cm
h=4cm

Cylindrical bottle Hemispherical bow!
As the volume of liquid does not change
So,Volume of r bottles = Volume of hemisphere

2 2
= nurth = EERE' = nrth= §R3
= nx15x15%x4 = %x9x9x9

2x9x9x9x100
= n 3x15x15x4
Hence, 54 bottles are needed.

Q17. A solid right circular cone of height 120 cm and radius 60 cm is
placed in a right circular cylinder full of water of height 180 cm such
that it touches the bottom. Find the volume of water left in cylinder, if
the radius of the cylinder is equal to the radius to the cone.

Sol.

AH
h
Cone Cylinder Cone & Cylinder
Cone Cylinder
r=60cm R=r=60cm
h=120 cm H=180 cm
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Cone is placed inside the cylindrical vessel full of water. So, the volume

of water from cylinder will over flow equal to the volume of cone.

Hence, the water left in cylinder = Vol. of cylinder - Vol. of cone " (3)

Volume of water left after immersing the cone into cylinder full of water
= Volume of cylinder — Volume of cone

= mR?*H - %m‘zh

~. Required volume of water in cylinder
:nrzH—%nrzh [ R=71]

2 __l]=2x60x60[180-lz—q]
r [H 3h 7 3

I}

I}

%meGOxMOcmS

2x60x60x140 22x72 1584
7x100x100x100 1000 1000
- Vol. of water in cylinder =1.584 m®
Hence, required volume of water left = 1.584 m®.
- Q18. Water flows through a cylindrical pipe, whose inner radius is 1 cm
at the rate of 80 cm per second in an empty cylindrical tank, the radius of
whose base is 40 co. What is the rise of water level in tank in half an hour?
Sol. Main concept: Volume of flowing water = A.p.¢

Area of base = A= Area of cross-section of flowing water

height = distance = speed x time = .t

Flowing water is filled in cylindrical tank. Hence, the volume of
flowing water is equal to volume of water in cylindrical tank.

Flowing water Cylinder
A=n7? (cylinder) R=40 cm
v =80 cm/s H=x

1 1
r=1cmandt=-£hr =E-x36003ec=18005ec

. Volume of water in cylindrical tank = Volume of flowing water
R’H = Apt
R°H = n/ ot

40x40xx = 1x1x80x1800

Hence, the rise of water level in cylindrical tank is 90 cm.

Q19. The rain water from a roof of dimensions 22 m x 20 cm drains
into a cylindrical vessel having diameter of the base 2 m and height
3.5 m. If the rain water collected from the roof just fill the cylindrical
vessel, then find the rainfall in cm.
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Sol, Cuboid Cylinder
1=22 m = 2200 cm r=%=1m=100cm
b =20 m =2000 cm h=35m=2350 cm
H=xcm

If watet from roof is not allowed to flow, then water level on roof rises
upto x cm (let) then volume of cuboidal shape of water will be equal

to the volume of cylinder.

. Volume of rain water = Volume of cylinder

= Ixbxh=mnrh

= 2200x2000xx=—723x100x100x350
22x100x100x 350 5

- *= o200 2

Hence, the rainfall is 2.5 em.

Q20. A pen stand made of wood is in the shape of a cuboid with four
conical depressions and a cubical depression to hold the pens and
pins respectively. The dimensions of cuboid are 10 cm, 5 cm, 4 cm.
The radius of each of the conical depressions is 0.5 cm and depth is
2.1 cm. The edge of the cubical depression is 3 cm. Find the volume of
the wood in the entire stand.
Sol. From a cuboidal piece of wood, depressions (4 cones and 1 cube)
are made.
So, the volume of wood= Volume of cuboid — Volume of 4 cones

— Volume of 1 cube

A/

—a—
[=10cm r=05cn 2=3cm
b=5an h=21cm

H=4¢cm

Hence, the volume of the wood in the entire pen stand
=lxbxh—(%mzh)x4—a3
= 10><5x4—£x—zzxix—sfﬂ—(:'})3
3 7 1000
= m-%’iﬁ‘i_y =200 - 2.20 — 27 = 200 ~ 29.2 = 170.8 cm®
So,tl'levolumeoftl‘lEWOodinﬂ\epmstandaﬂermaldngdepressionsis
170.8 c, 0ao
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1 3 Statistics and
Probability

EXERCISE 131 |
Choose the correct answer from the given four options in the
following questions:

Q1. In the formula x=a+ sz}di for finding the mean of grouped
?

data d's are the deviations from a of

(a) lower limits of the classes

(b) upper limits of the classes

(c) mid points of the classes

(d) frequencies of the class marks
Sol. (c): In the given formula, a is assumed mean from class marks (x)
andd;=x,-a
Hence, 4, is the deviation of class mark (mid-value) from the assumed
mean ‘a’. Hence, verifies the option (c).
Q2. While computing mean of grouped data, we assume that the
frequencies are

(2) evenly distributed over all the classes

(&) centred at the class marks of the classes

(c) centred at the upper limits of the classes

(d) centred at the lower limits of the classes.
Sol. (b): In grouping the data from ungrouped data all the observations
between lower and upper limits of class marks are taken in one group
then mid value or class mark is taken for further calculation.

Hence frequencies or observations must be centred at the class
marks of the classes.

Hence, verifies the option (b).
Q3. If x/s are the mid points of the class intervals of grouped data, f’s
are the corresponding frequencies and ¥ is the mean, then 3. (f;x; ~ X)
is equat to

@ 0 () -1 ©1 @ 2
Sol. (a): - X = zﬁ
=1 M
Efixi = n¥ 1))

i=1
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From (I) and (II), we have

i fixi

i=1 i=1

= .iﬁxi—if =

i}
‘M:
=]

0
= =
n
= Y(fx,—%) =0 or Y fx,-%=0
i1
Hence, verifies the option (4).
Q4.Inthe formula x=a + h(zz“f;li J , for finding the mean of grouped
2 ‘
frequency distribution, u,; =
@52 @ @ @
Sol. (c): E=a+h [;fi]
%S
u= =8 erifies the option (c).

Q5. The abscissa of the point of intersection of the less than type and
of the more than type cumulative frequency curves of a grouped data
givesits

(a) mean (¢) median (¢) mode (d) all of these
Sol. (b): The point of intersection of the less than type and of the more
than type cumulative frequency curves give the median on abscissa as
on X-axis we take the upper or lower limits respectively and on Y-axis

we take cumulative frequency.
Hence verifies the option (b).
Q6. For the following distribution:
Class 0-5 5-10 10-15 15-20 20-25
Frequency 10 15 12 20 9
the sum of lower limits of median class and modal class is
(a) 15 (b) 25 (c) 30 (d) 35
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Sol. (b):
Class Frequency Cumulative frequency
0-5 10 10
5-10 15 25
10-15 12 37
15-20 20 57
20-25 9 66

The modal class is the class having the maximum frequency.
The maximum frequency 20 belongs to class (15-20).

Here, n =66
n 66
So, N =33

33 lies in the class 10 — 50.

Therefore, 10 - 15 is the median class.
So, sum of lower limits of (15-20) and (10-15) is (15 + 10) = 25 verifies

& NCERT ExempLAR ProsLEMS MATHEMATICS—X

the option (b).
Q7. Consider the following frequency distribution:
Class 0-5 6-11 12-17 18-23 24-29
Frequency 13 10 15 8 11
the upper limit of the median class is
(@ 7 (b) 17.5 (c) 18 (d) 185
Sol. (b):
Class Frequency | Cumulative frequency
05-5.5 13 13
5.5-11.5 10 23
11.5-17.5 15 38
17.5-23.5 8 46
23.5-29.5 11 57
The median of 57 (odd) observations = # = % =29th term
29th term lies in class 11.5-17.5.
So, upper limit is 17.5 verifies option ().
Q8. For the following distribution the modal class is
{a) 10-20 () 20-30 (c) 3040 (@) 50-60
Marks Number of students
Below 10 3
Below 20 12
Below 30 27
Below 40 57
Below 50 75
Below 60 80
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Sol. (c):
Marks Number of students or Frequency fi
0-10 3-0=3 3
10-20 - 12-3=9 9
2030 27-12=15 15
30-40 57 -27=30 30
40-50 75-57=18 18
50-60 80-75=5 5
Modal class has maximum frequency (30) in class 30-40.
Hence, verifies the option (c). :
Q9. Consider the data
Class 65-85 | 85-105 |105-125| 125-145| 145-165 | 165-185 | 185-205
Frequency| 4 5 13 20 14 7 4

The difference of the upper limit of the median class and the lower
limit of the modal class is

(@) 0 (® 19 (©) 20 (4) 38
Sol. (c):
Class Frequency Cumulative frequency
6585 4 4
85-105 5 9
105-125 - 13 22
125-145 20 42
145-165 14 56
165-165 7 63
185-205 4 67
Hence, n =67 (odd)
67 +1
So, Median = > - 34

34 lies in class 125 - 145.
So, median class is 125 — 145 and upper limit is 145.
Now, the maximum frequency is 20 and it lies in class 125145 (Modal
class).
Lower limit of modal class = 125,

Hence, the required difference 145 — 125 =20, verifies the option (c).
Q10. The times, in seconds, taken by 150 athletes toruna 110 m hurdle
race are tabulated below—

Class 13.8-14 | 14-142 |142-14.4|14.4-14.6|14.6-14.8] 14.8-15
71 48 20

Frequency 2 4 5

= 331
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The number of athletes who completed the race in less than 14.6
seconds is:

(@) 11 (b 71 (c) 82 (d) 130
Sol. (c): The number of athletes who completed the race in less than
1465ec=2+4+5+71=82

Hence verifies the option (c).
Q11. Consider the following distribution:

Marks obtained Number of students
More than or equal to 0 63
More than or equal to 10 58
More than or equal to 20 55
More than or equal to 30 51
More than or equal to 40 48
More than or equal to 50 42
The frequency of the class 3040 is

@ 3 b) 4 {c) 48 (4 51
Sol. (a):

Class Number of Students
0-10 63-58=5
10-20 58-55=3
20-30 55-51=4
3040 51

40-50 48

50-60 42-0=42
Hence the frequency of 3040 class interval is 3 which verifies the option
).

Q12. If an event cannot occur, then its probability is

3 1
(3) 1 () Z (© 5 @ 0

ﬁa\wpwu-:\

Sol. (d): An event that cannot occur has 0 probability, such an event
is called impossible event. Hence, (d) is the correct answer.
Q13. Which of the following cannot be the probability of an event?

0 7
@ 1 @ o1 © 3% @
Sol. (d): Probability of any event cannot be more than one or negative
as 17 >1.
16

Hence, verifies the option (d).
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Q14. An event is very unlikely to happen. Its probability is closest to
(a) 0.0001 (b) 0.001 (c) 0.01 (d) 0.1

Sol. (a): The probability of the event which is very unlikely to happen

will be very close to zero. So it's probability is 0.0001 which is minimum

among the given values.

Hence, verifies the option (a).

Q15. If the probability of an event is p, then the probability of its

complementary event will be

@ p-1 ® p @1-p @ 1-%

Sol. (c): Probability of an event + Probability of its complementary
event=1
p + Probability of complement =1

or Probability of complement=1-p
Hence, verifies the option (c).
Q16. The probability expressed as a percentage of a particular
occurrence can never be

(@) less than 100 (b) less than 0

(c) greater than1 (d) anything but a whole number
Sol. (b): -+ Probability lies between 0 and 1 and when it is converted
into percentage it will be between 0 and 100. So, cannot be negative.

So, verifies the option (b).
Q17. If P(A) denotes the probability of an event A, then
(@) P(A)<0 () P(A)>1
(c) 0sPA)<1 d) -1<PA)<1
Sol. (c): As the probability of an event can be between 0 and 1. Hence,
verifies the option {(c).

Q18. If a card is selected from a deck of 52 cards, then the probability
of its being a red face card is

3 3 2 1
= By — Rl -
@ ® 3 © = @ 3
Sol. (a): In a deck of 52 cards, there are 26 red cards.
Number of red face cards = 3 of hearts + 3 of diamonds

=6
So, probability of having a red face card = % = 2_36
Hence, verifies the option ().
Q1Y. The probability that a non leap year selected at random will
contains 53 sundays is
1 2 3 5
= by = 2 2
@ - ® > © 2 @ 3
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Sol. (2): Number of days in non leap year = 365
65 1
Number of weeks = 37 =52 7= 52 weeks

Number of days left=1
ie., may be any of 7 days which from Sunday, Monday, Tuesday,
Wednesday, Thursday, Friday and Saturday so T(E) =7

F(E) = 1 (Sunday)

F 1
P(F) = ﬂ=_

7
Hence, verifies option (a)'.r(E)

Q20. When a die is thrown, the probability of getting an odd number
less than 3 is
1 1 1

@ ®) 3 (©) 7 d 0
Sol. (@): Total number of outcomes favourable for event E are
(1,2,3,4,56)ie, T(E)=6
Anumber which is odd and less than 3is 1 so, F(E) = 1

F 1

So, probability P(E) = ?(-(% =%
Hence, verifies option (a).
Q21. A card is drawn from a deck of 52 cards. The event E is that card
is not an ace of hearts. The number of outcomes favourable to E is

(@) 4 b 13 (c) 48 (d) 51
Sol. (d): Favourable event E is all cards except the ace of heart and ace
of heart is only one. Hence, the number of outcomes favourable for
event E are 52 ~- 1 = 51, verifies the option (d).
Q22. The probability of getting a bad egg in a lot of 400 is 0.035. The
number of bad eggs in the lot is

(@ 7 (b) 14 © 21 (d) 28
Sol. (b): T(E) = 400
Number of outcomes favourable for event E, i.e., F(E) = ?
P(F) = 0.035
F(E) F(E)
= ——= 0.035=—>"*
PO =16 = 400

So, F(E} = 0.035 x 400 = 14 eggs. So, the number of bad eggs are 14.
Hence, verifies the option (b).
Q23, A girl calculates that the probability of her winning the first prize
in a lottery is 0.08. If 6000 tickets are sold, how many tickets has she
bought?

(a) 40 (b) 240 (c) 480 (d) 750
Sol. (c): T(E) = 6000
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F(E)=?
P(F) = 0.08
F(E) - FE)
P(F) T(E) = 0.08 4000
F(E) = 6000 x 0.08 = 480
Hence, verifies the option (¢).
Q24. One ticket is drawn at random from a bag containing tickets
numbered 1 to 40. The probability that the selected tickethasa number
which is a multiple of 5 is
1 3 4 1
@ - (k) 5 © < @ 3
Sol. (a): T(E)=40
Number of outcomes favourable for event E are 5, 10, 15, 20, 25, 30, 35,
40ie,F(E)=8
P(F = _F_(.E_) = _8_ = _];
. . T(E) 40 5
Hence, verifies option ().
Q25. Someone is asked to take a number from 1 to 100. The probability
that it is a prime is
1 6 1 13
@ < ® % © 5 @ 3
Sol. (c): T(E) =100

F(E) prime numbers (2, 3, 5, 7,11, 13, 17, 19, 23,29, 31, 37, 41, 43,47, 53,
59, 61, 67, 71, 73, 79, 83, 89, and 97)

F(E) = 25
P(F) = !;((_% = -12T50 =% Hence, verifies option (c).

Q26. A school has five houses, AB, C, D and E. A class has 23 students,
4 from house A, 8 from house B, 5 from house C, 2 from house D and
rest from house E. A single student is selected at random to be the class
monitor. The probability that the selected student is not from 1;.,7B and Cis
4 6 8 s
@ o O © 5 @ 3
Sol. (b): T(E) =23

F(E) = not from A, B, Cie.=23-(4+8+5)

F(E) =23-17=6

P(F) = % verifies the option (b).

[EXERCISE 13.2 |
Q1. The median of an ungrouped data and the median calculated,
when the same data is grouped are always the same. Do you think
that this is a correct statement? Give reason.
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Sol. The median of an ungrouped data and the median calculated
when the same data is grouped are not always the same because the
median for ungrouped data is calculated by arranging the data in
increasing or decreasing order. But for calculating the median of a
grouped data, the formula used is based on the assumption that the
observations are uniformly distributed in the classes.

Q2. In calculating the mean of grouped data, grouped in classes of
equal width, we may use the formula

XS,

P
where a = assumed mean.
a must be one of the mid-points of the classes. Is the last statement
correct? Justify your answer.
Sol. Not always. Assumed mean can be considered any convenient
number which makes calculation easy.
Q3. Is it true to say that the mean, mode and median of grouped data
will always be different? Justify your answer.
Sol. Not always. The median, mean and mode can be the same.
They may be equal if number of observations are odd and are equispaced.
Q4. Will the median class and modal class of grouped data always be
different? Justify your answer. '
Sol. The median and modal class may be same if modal class is median
class which is not always possible as the number of frequencies may
be maximum in any class.
So given statement is not true,

Q5. In a family having three children, there may be no girl, one girl,
two girls or three girls. So, the probability of each is 1/4. Is this correct?
Justify your answer.
Sol. False: In a family of three children events are (b, b, b,) (g b, b),
(8 &b)Ess)

T(E) =4
The probability of each is not 1/4, because the outcomes are not equally
likely.
Q6. A game consists of spinning an arrow
which comes to rest pointing at one of the -
regions (1, 2, or 3) see figure. Are the outcomes 1 ]2
1, 2 and 3 equally likely to occur? Give reason.
Sol. The area of region 3 is double either of
1 or 2 and area of 1 and 2 are equal so no. of 3
outcomes (or probability) of region 3 is double
of either 1 or 2.

So the outcomes of 1, 2, 3 are not equally likely to occur.

X=a+
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Q7. Apoorv throws two dice once and compules the product of the
numbers appearing on the dice. Peehu throws one die and squares
the number that appears on it. Who has better chance of getting the
number 367 Why?

Sol. For Apoorv T(E) =36

Favourable is only (6, 6) i.e, F(E) =1

FE)_1
then P(F) by Apoorv T(E) =%
Now for Peehu T'(E) = 6
F(E)=1
I ) 1
PA) = —~-=—
1 ‘E) 6
6 36
P'(A) > P(A)
Hence, Pechu has the better chance.
Q8. When we toss a coin, there are two possible outcomes—head or tail.
Therefore, the probability of each outcome is 1/2. Justify your answer.
Sol. There are two outcomes of equally in all manner. So probability
of both head and tail are equal to 1/2 each.
Hence, the given statement is true.
Q9. A student says that if you throw a die, it will show up 1 or not 1.
Therefore, the probability of getting 1 and the probability of getting
not 1 each is equal to 1/2. Is this correct? Give reason.
Sol. A dice can be thrown in 6 different equally likely ways. Possible
outcomes are given by S={1, 2, 3, 4, 5, 6}.

._n—]

P(getting 1) = -;— and P(not getting 1) = -2-

Hence, the given statement is not correct.

Q10. I toss three coins together. The possible outcomes are no heads,
1 head, 2 heads and 3 heads. So, I say that probability of no heads is
1/4. What is wrong with this conclusion?

Sol, Three coins are tossed together.

Total outcomes T(E) = 2% =8

(TTH),(THH), HTH), HHT), HTT), (THT) and (H H H),
(T T T), so, the number of favourable outcomes for event (getting no
head)=1

Probability (getting no head) = %

Hence the given statement is wrong ( % * %) .
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Q11.1f you toss a coin 6 times and it comes down head on each occasion.
Can you say that the probability of getting a head is 1? Given reasons.
Sol. A coin is tossed 6 times so
T(E)=6
In total six events, number of outcomes for getting head are 3 so
F(E) = 3 again
P(F) getting head = % = %
Hence, the given statement is false.
Q12, Sushma tosses a coin 3 times and gets tail each time. Do you
think that the outcome of next toss will be tail? Give reasons?
Sol. As the coin is tossed 3 times and gets tail each time but it is not
necessary that 4th time will be tail it may be either tail or head in any
further toss.
Hence, the given statement is false.
Q13. If I toss a coin 3 times and get head each time, should I except a
tail to have a higher chance in the 4th toss? Give reason in support of
your answer.
Sol. As we know that a coin has two equal chances always either head
or tail. So next time on tossing he can get either tail or head.
So, the given statement is false,
Q14. A bag contains slips numbered from 1 to 100. If Fatima chooses
a slip at random from the bag, it will either be an odd number or an
even number. Since this situation has only two possible outcomes, so,
the probability of each is 1/2. Justify.
Sol. From 1 to 100 numbers, there are 50 even and 50 odd numbers.
Total number of outcomes T(E) = 100
Number of outcomes favourable for event E = F(E) =50
Similarly, the probability of getting odd numbers is % Hence the

probability of getting odd and even each is —. Hence, the given
statement is true.

Q1. Find the mean of the distribution:
Class 1-3 3-5 5-7 7-10
Frequency 92 2 27 17
Sol.
Class Class mark (x) | Frequency {f) fix;
1-3 2 9 ' 18
. 3 1 4 1 22 | 8 ]
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- T 57 T T e T T2 T T
7-10 8.5 17 1445
f=75 X fx,=4125
X
Mean 5o 22/ _ 4125 _ o ¢
Y f 75

Hence, the mean of the given distribution is 5.5.
Q2. Calculate the mean of the scores of 20 students in a mathematics test:

Marks 10-20 20-30 3040 | 40-50 50-60
No. of students 2 4 7 6 1
Sol.
Marks Class Mark (x) | No. of students (f) £, %,
10-20 15 2 : 30
20-30 25 4 100
3040 35 7 245
40-50 45 6 270
50-60 55 1 55
Lf=20 Xfx, =700
Means ¥ = 2S5 700 _ o
Y 20
Q3. Calculate the mean of the following data:
Class 4-7 8-11 12-15 16-19
Frequency 5 4 9 10

Sol. Class marks of these classes are same, so no need to convert given
data to continuous.

Class Class marks (x) | d,=x,—a {Frequency (f) f.d,
14-7 5.5 -4 5 -20
8-11 [95]-a 0 4 0
12-15 135 +4 9 36
16-19 175 +8 10 80
=28 Xfd, = 9%

a = assumed mean, d, = deviation from mean

“=a+22,’f”—95+ =95+343
fi

¥ =1293
Hence, the mean-=12.93
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Q4. The following table gives the number of pages written by Sarika
for completing her own book for 30 days:

No. of pages written per day | 16-18 | 19-21 | 22-24 | 25-27 | 28-30
No. of days 1 3 4 9 13
Find the mean number of pages written per day.

Sol. No need to change the class-intervals into continuous intervals as

Class marks of continuous and discontinuous classes are same. d; is
deviation from assumed mean.

Class Mid Value | d;=(x;—a) | No.of days f4,
interval =) ()
16-18 17 -6 1 -6
19-21 20 -3 3 -9
22-24 a=23 0 4 0
25-27 26 3 9 27
2830 29 6 13 78
3= 30 2fd, =90
a=assumed mean, &=23
2 /.
Xf;

1

x =26

B+ =23+3=26
30

Hence, the mean of pages written per day is 26.
Q5. The daily income of a sample of 50 employees are tabulated as

follows:
Income (in %) 1-200 201-400 401600 601-800
No. of employees 14 15 14 7

Find the mean daily income of employees.
Sol. No need to convert discontinuous classes into continuous for
class mark because class mark of both C.I. are same and gives same

result of x.

CL % d=x;,-a) ki fé

1-200 100.5 —200 14 — 2800

201-400 =a 0 15 0

401600 500.5 +200 14 2800

601-800 700.5 +400 7 2800
3f,=50 Tfd, = 2800
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a = assumed mean d;=x;—a
Let a = 300.5
.d.
s oS 500542890 g 3565
X 50
X =¥ 356.5

Hence, the average daily income of employees is ¥ 356.5.
Q6. An aircraft has 120 passenger seats. The number of seats occupied
during 100 flights is given in the following table:

No. of seats 100-104 | 104-108 | 108-112 | 112-116 | 116-120
Frequency 15 20 32 18 15
Determine the mean number of seats occupied over the flights.
Sol. Let @ = assumed mean

d, = deviation of x; from assumed mean= ¥; = a

f frequencies (No of passengers)
C.I = Number of seats occupied in that flight

x; = Class mark of ith C.L

C.L X, dz=(x,—a) fi fa,
100-104 102 -8 15 - -120
104-108 106 -4 20 ~ 80
108-112 [110 |=2 0 32 0
112-116 114 4 18 72
116-120 118 8 15 120

Zf,= 100 3fd,=-8

Here, a=110

N/
ST

X = 109.92, but, seat cannot be in decimal, so,
= x =109
Hence, the mean number of seats occupied over the flights is 109.
Q7. The weights (in kg) of 50 wrestlers are recorded in the following table:
Weight in Kg 100-110 | 110-120 | 120-130 | 130-140 | 140-150

No. of Wrestlers 4 14 21 8 3
Find the mean weight of wrestlers.
Sol. z = assumed mean from x; (weight in kg) = 125

x; = class mark of classes (m kg)

d deviation of x; from a = (x; - a) (kg)

f = frequency (no of wrestlers)
(C.L) class interval = Number of wrestlers

—8 =110-0.08
00
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ClL X d;=(x,—a) fi f4
100-110 105 -20 4 —80
110-120 115 ~10 14 -140
120-130 =a 0 21 0
130-140 135 10 8 80
140-150 145 20 3 60

Zf;=50 Zfd; =80
a=125kg
X =a+ Zfidf
Xf
_ (—80) 8
=125+ 50 =125 5—125 1.6
= X =1234kg

Hence, the mean weight of wrestlers = 1234 kg
Q8. The mileage (kmy/litre) of 50 cars of the same mode] was tested by
a manufacturer and details are tabulated as given below:

Mileage (km/1) 10-12 12-14 14-16 16-18

Number of cars (f) 7 12 18 13

Find the mean mileage.

The manufacturer claimed that the mileage of the model was 16 km .71,
Do you agree with this claim?

Sol.d;=x;,-a

x,;= class mark and 2 = assumed mean.

C.L x; d=(x—-a) fi fid,
10-12 11 -2 7 ~14
12-14 13)=4a 0 12 0
14-16 15 2 18 36
16-18 17 4 13 52

3f,= 50 fd,=74
a=13
d. 74
x= a+;ﬁ—‘=13+— =13+148=1448kmL"
Y f. 50

Hence, mean mileage of car is 14.48 km/litre.

So, the manufacturer’s is statement is wrong that mileage is 16 km L.,

Q9. The following is the distribution of weights (in kg) of 40 persons.
Weight (in kg) | 40-45 | 45-50 | 50-55 | 55-60 | 60-65 | 65-70 | 70-75 | 75-80
No. of person 4 4 13 5 5 5 2 1
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Construct a cumulative frequency distribution (of the less than type)
table for the above data.

Sol.

CL f Weight (inkg) | Cumulative frequen:
4045 4 less than 45 4+0-4
45-50 4 less than 50 4+4=8
50-55 13 less than 55 13+8=21
55-60 5 less than 60 5+21=26
60-65 6 less than 65 6+26=32
65-70 5 less than 70 5+32=37
70-75 2 less than 75 2+37=39
75-80 1 less than 80 1+39=40

Q10. The following table show the cumulative frequency distribution
of marks of 800 students in an examination:

Marks Number of Students Marks Number of Students
Below 10 10 Below 60 570
Below 20 50 Below 70 670
Below 30 130 Below 80 740
Below 40 270 Below 90 780
_Below 50 40 Below 100 860

Construct a frequency distribution table for the data above.
Sol.

Marks Number of students | C.I. {Marks) Frequency
Below 10 10 0-10 10-0 =10
Below 20 50 10-20 50-10 =40
Below 30 130 20-30 130-50 =80
Below 40 270 3040 270-130 =140
Below 50 440 40-50 440 - 270 = 170
Below 60 570 50-60 570 —440 = 130
Below 70 670 60-70 670-570 = 100
Below 80 740 70-80 740-670 = 70
Below 90 780 80-90 780-740 = 40
Below 100 800 90-100 B0O-780 =20

Q11. Form the frequency distribution table from the following data:
Marks (out of 90) Number of students (c.f)
More than or equal to 80 4
More than or equal to 70 6
Mo_rima_n_ore_cp_.lalt_(_)_m__ R
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[More thanorequalto50 |~ 17 ]

More than or equal to 40 23

More than or equal to 30 27

More than or equal to 20 30

More than or equal to 10 32

More than or equal to 0 34
Sol.

Marks (out of 90) No. of Students | CIL | No. of Students {f)

More than or equal to 0 k23 0-10 H4-32=2
More than or equal to 10 32 10-20 32-30=2
More than or equal to 20 30 20-30 30-27=3
More than or equal to 30 27 3040 27-23 =4
More than or equal to 40 23 40-50 23-17 =6
More than or equal to 50 17 50-60 17-11 =6
More than or equal to 60 11 6070 11-6 =5
More than or equal to 70 6 70-80 6-4 =2
More than or equal to 80 4 80-90 4-0 =4

Q12. Find the unknown entries 4, b, ¢, d ¢ and f in the following
distribution of heights of students in a class. '

Height (in cm) Frequency Cumulative frequency

150-155 12 2

155-160 b 25

160-165 10 c

165-170 d 43

170-175 ¢ 48

175-180 2 f

Total 50
Sol.
Height (in cm) | Frequency (f) | cf. (given) c.f. calculated from (f)

150-155 12 a 12
155-160 b 25 12+
160-165 10 c 12+b+10
165-170 d 43 R2+b+d
170-175 e 48 2+b+d+e
175-180 2 f 2+2+b+d+e

Comparing the two c.f. (cumulative frequency) calculated one and given
oneg=12
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12+b=25 = b=25-12=13
c=12+b+10=12+13+10=35
2+b+d=43 = d=43-2-b=21-13=8
2+b+d+e=48 = e=-48-22-13-8=48-43=5
f=24+b+d+e=24+13+8+5=24+26=50 = f=50
Q13. The following are the ages of 300 patients getting medical
treatment in a hospital on a particular day:

i

Loy
o R o

n
ol 3~

Age (in years) 1020 | 2030 | 3040 | 40-50 | 50-60 | 60-70
No. of patients 60 42 55 70 53 20
Form

(i) less than type cumulative frequency distribution.

(i) more than type cumulative frequency distribution.

Sol. (i) For less than type cumulative frequency (c.f), it is clear from
the table that patients less than 10 years of age are zero and less than
20 years are 60, and for less than 30 it will include from 10 - 30 (i.e., 60
+42) i.e. less than 30 are 102 and so on.

(if) For more than type cf. the Ist C.I. is 10-20 so more than 10 will
include all 300 patients or from the last C.I. (60-70) we observe that
patients more than or equal to 70 are zero, more than 60 or equal to 60
patient are 20, and more than or equal to 50 are 20 + 53 = 73 and so on.

Less than type More than type
Age of Patients | Number of Age of Patients
(in years) Patients (in years)
Less than 10 0 More than or equal to 10 | 60 + 240 = 300
Less than 20 60 +0=60 |More thanorequal to20 | 42+198 = 240
Less than30 | 42 +60=102 |More than or equal to 30 | 55+143 = 198
Less than40 |55 +102=157 | More thanorequal to 40 | 70+73°= 143
Less than 50 | 70 + 157 =227 | More than orequal to 50 .| 53+20 =73
Less than 60  }53 + 227 = 280 | More than or equal to 60 20+0=20
Lessthan70 |20 + 280 =300 | More than or equal to 70 0=0
Q14. Given below is a cumulative frequency distribution showing the
marks secured by 50 students of a class:
Marks Below 20 | Below 40 | Below 60 | Below 80 | Below 100
No. of students 17 22 29 37 50

Form the frequency distribution table for the data.
Sol. Class size is 40 -20=20
So below 20 means C.L is 0 — 20 and frequency is 17.
Frequency 22 includes 0 — 20 and 20 - 40 both class intervals.
Hence, the frequency between 2040 is (22 - 17)=5
Frequency 29 includes all 0-10, 10-20 and 20-60 class intervals.
So, 40-60=29-22=7
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Marks (C.L) Number of students (f))
0-20 17-0-17
20-40 2-17 =5
40-60 29-2=7
6080 37-29=8
80-100 50-37 =13
Q15. Weekly income of 600 families is tabulated below:
Weekly income (in 7) Number of families
0-1000 250
10002000 190
2000-3000 100
30004000 40
4000-5000 15
5000-6000 5
Total 600

Compute the median income.
Sol. For calculating the median of grouped data, we first form c.f. table,

Weekly income No. of cf
® families f;

0-1000 250 250
10002000 190 440
2000-3000 100 540
30004000 40 580
4000-5000 15 595
5000-6000 5 600

The median of 600 (even) obser.= mean of 300 and 301 obs.
= Median lies in range (1000-2000)

So Median class = 1000 - 2000
1+(§—c.f.)xh
Mediﬂn = ’
f
where,

I = lower limit of median class = 1000
n = Total no. of observations = 600
c.f. = c.f. preceding the median class = 250
fr = the class size = 2000 - 1000 = 1000
f = frequency of median class = 190
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(@ - 250] x 1000

190

50
= 1000 1+ — |=1000{1+0.263
00 [ 190] 000{ 15]

= 1000 [1.26315] = 1263.15
Hence, the median income of family is ¥ 1263.15 per week.
016. The maximum bowling speeds, in km per hour, of 33 players at
a cricket coaching centre are given as follows.
Speed (in km/h) 85-100 100-115 115-130 130-145
Number of players 11 9 8 5

Calculate the median bowling speed.
Sol. To calculate median we form c.f. table.

~ Median = 1000 +

Speed (in km/h) (C.L) | No. of players (f) cf.
85-100 11 11
100-115 9 20
115-130 8 28
130-145 5 33
N = No. of observations = 33.
33+1 M4
Median obs. of 33 odd observations = == 17th obs,

17th obs. lies in class 100-115
[=100, f=9, cf=11, h =100-85=15

Median = l+(—%—_;ﬂ}1

33
(7 - 11) 15 (165-11)15
100+ 22—t =100+ ————

55x15 825
= + —

100 + 100 5

=100 +9.166 = 109.17 km/h

Hence, the median bowling speed is 109.17 km/h.
Q17. The monthly income of 100 families are given below:

1

Income (in %) [ Number of families | Income (in %) Number of families
0-5000 8 20000-25000 3
5000-10000 26 25000-30000 3
10000-15000 41 30000-350000 2
15000-20000 16 3500040000 1
Calculate the modal income.
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Sol. For modal income, we have to calculate mode.

- h—f
The mode of grou data=]4+| —1 -0 |3
frosped 2~ fo- f
Modal class = class having maximum frequency ie., 41 is class
(10000-15000)

fy = frequency preceding the modal class = 26

f, = frequency of modal class =41

f, = frequency of class succeeding the modal class = 16

I = lower limit of modal class = 10000
h = 5000
Mode = 10000 + {(41-26) 5000

2x41-26-16
= 15 15
= 5000/ 2 =5 2+—
0 [+82 42] o002+ 2]

= 5000 [2 +0.375] = 5000 x 2.375 = 11875

Hence, the modal income is ¥ 11,875 per month,
Q18. The weight of coffee in 70 packets are shown in the following table.

Weight (in g) | 200-201 | 201-202 | 202-203 | 203-204 | 204205 | 205-206

No. of packets 12 26 20 9 2 1
Determine the modal weight.
Sol.
CL ) ClL )
200-201 12 203-204 9
201-202 26 204-205 2
202-203 20 205-206 1

Modal class = (201-202) [~ maximum frequency is 26]
f=12

fi=26
£,=20
f=201-200=1
1=201 ,
Mode = l+———(f1_'f°)
Qfi-f-f)
(26-12)x 1 14
= 201+ ~ =201 +——
Mode @x26-12-20) ¥ m2-32)
14
= 201 + = =201 +0.
0 +20 0.7
Mode = 201.7

Hence, the modal weight is 201.7 g,
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Q19. Two dice are thrown at the same time. Find the probability of getting
() same number on both dice.
(i) different numbers on both dice.
Sol. (i) Let E be the event of getting same number on both dice.
Total number of all possible outcomes T(E) = 36
No. of outcomes favourable to E, F(E) =6
F(E) are (1, 1), (2, 2), (3, 3), (4, 4), (5, 5), (6, 6)
FE)_6_1
- P(E) TE) 36 6
(i) Probability of getting different number on both the dice
= 1 - Probability of getting same number on both the dice

6 6
Q20. Two dice are thrown simultaneously. What is the probability that
the sum of the numbers appearing on the dice is
o 7? (i) a prime number? (i) 12
Sol. Total number of all positive outcomes when two dice are thrown
simultaneously T(E) = 36
() The sum of the numbers appearing on both dice is 7. So,
combinations are (1, 6), (2, 5), (3, 4), (4, 3), (5, 2) and (6, 1)
= F(E)=6
: - FE) _6 _1
Required probability = P(E) T(E) 36 6
(i) Sum of numbers on both dice is a prime number, i.e., {1,1), (1, 2),
1, 4), (1, 6), & 1), 23), 25,62 349 &1)&3) 652
(5, 6), (6, 1), (6. 5)
Hence, number of outcomes favourable to E = F(E) = 15

_E® _15_5
= PE) = TE) "36 12
(i) Sum of two numbers on both dice 1, F(E)=0
: PF)=0

Q21. Two dice are thrown together. Find the probability that the
product of the numbers on the top of dice is

@ 6 (i) 12 (#ii) 7
Sol. Main concept: The two dice are not identical, so, (4, 3) and (3, 4)
will be different outcomes.
To get favourable outcomes: Choose I entry from 1 to 6, then place
1 to 6 at IInd place if given condition satisfies.
Total number of all possible outcomes if two dice are thrown together
=T(E) =36
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(}) Let E be the event of getting the product on 6.
Number of outcomes favourable to event E are (1, 6), (2, 3), (3, 2),
(6, 1), F(E) =4
FE) _4 _1
=PE) =75 =369
(i) Number of outcomes favourable when product of numbers on
both dice is 12, (2, 6), (3, 4), (4, 3), (6, 2)

F(E) = 4
_HE)_4_1
P(E) = TE) 36 9
(#i) Let Ebe the event of getting the product of numbers on both dice
is7
F(E) =0
= P(E)=0

Q22. Two dice are thrown at the same time and the product of the
numbers appearing on them is noted. Find the probability that the
product is less than 9.
Sol. Total number of all possible outcomes when two dice thrown
together T(E) = 36

Product of the numbers on both dice is less than 9 so favourable
outcomes are(1, 1), (1,2), (1, 3), (1,4), (1, 5), (1, 6), (2, 1), (2,2), (2, 3), 2, 4),
G132, 41).42),651,(61
F(E) = 16

FE)_16_4

= Er TE) "% 9
Q23. Two dice are numbered 1, 2, 3,4, 5, 6 and 1,1,2,2,3, 3respectively.
They are thrown and the sum of the numbers on them is noted. Find
the probability of getting each sum from 2 to 9 separately.
Sol. Total number of all possible outcomes, .., T(E) = 36,

(/) Number of favourable outcomes when

Sum of numbers on two dice is 2 are (1, 1), (1, 1) i.e., F(E)=2
ppo F®_2 1
1(E) = T(E) 36 18
() Number of favourable outcomes when
Sum of numbers on two dice is 3 are (1, 2), (1, 2), (2, 121

FE)=4
K 4 1
= PZ(E)=T—((E';='3—6='§

(iii) Number of favourable cutcomes when
Sum of numbers on two dice is 4 are (1, 3), (1, 3), (2, 2), (2, 2),
G161
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1:(E)=615(13) 6 1
PE) = TE 3% 6

(fv) Number of favourable outcomes when
Sum of numbers on two dice is 5 are (2, 3), {2, 3), (3, 2), 3, 2),
4 1),&1)
F(E) =6
FE) 6 1
Pa®) = TE) " 36 6
(v) Number of favourable outcomes when
Sum of numbers on two dice is 6 i.e., (3, 3), (3, 3), (4, 2), 4, 2),
G161

F(E)=6F(E) ¢
PE)= TE) " 36 6

(v)) Number of favourable outcomes when
Sum of numbers on both dice is 7 are (4, 3), (4, 3) {6, 1), (6, 1),

5, 2),(2)
F(E)=6
b FE_6 1
o(E) = TE) 36 6

(vif) Number of favourable outcomes when
Sum of numbers on both dice is 8 are (5, 3), (5, 3), (6, 2), (6, 2)

F(E)=4F(E) 4 1
PAB) = TE) T3 9

(viif) Number of favourable outcomes when
Sum of numbers on both dice is 9 are (6, 3), (6, 3) i.e, F(E)=2
JEB_2 1
Q24. A coin is tossed two times. Find the probability of getting almost
one head.
Sol. Total number of possible outcomes if a coin is tossed 2 times
(HH), (HT), (TH), (TT) i.e., T(E) =2"=4
No. of favourable outcomes of getting almost one head i.¢.,
FE)=3

FE)_3
Q25. A coin is tossed 3 times. List the possible outcomes, find the
probability of getting

(/) all heads (if) at least two heads

STanisTICS AND PROBABILITY EE 351


http://www.cbsepdf.com

www.cbsepdf.com

Sol. Total number of possible outcomes when if a coin is tossed
Number of favourable outcomes of getting (HHH), (HHT), (HTH),
(THH) (TTT) (TTH) (THT) (HTT) so T(E) = 8
(7) Allhead i.e., F(E)=1 FE) 1
P(E) = TE) 8
(i{) Number of favourable outcomes of getting at least 2 heads
F(E)=4
FE)_4_1
Pm*'Tm) 8 2
Q26. Two dice are thrown at the same time. Determine the probability
that the difference of the numbers on the two dice is 2.
Sol. Total number of possible outcomes when 2 dice (option 6 each)
are tossed together = 6° = 36
T(E) = 36
Number of favourable outcomes of getting the difference of the
numbers as (1, 3), (2, 4), (3, 5), (4, 6), (3, 1), (4, 2), 5,3), (6, 4)

F(E) = 8
_KE)_8 _2
= PE = TE~3% 9

Q27. A bag contains 10 red, 5 blue and 7 green balls. A ball is drawn at
random, Find the probability of this ball being a
(i) redball (i) greenball (iii) not a blue ball
Sol. No. of red balls =10
Number of blue balls = 5
Number of green balls =7
Total number of balls T(E) = (10 + 5 +7) =22
(1) Number of favourable outcomes of getting a red ball = F(E) =10
FE) _10_5
- PE) = TE =2 " 11
(i) Number of favourable outcomes of getting a green ball =F(E)=7
FE)_7
RN P(E) = TE) - 2
(iij) Number of favourable outcomes of not getting a blue ball
=F(E)=22-5=17 :
KE)_17

Q28. The King, Queen, and Jack of clubs are removed from a deck of 52

playing cards and then well shuffled. Now one card is drawn at random

from the remaining cards. Determine the probability that the card is
() aheart (i)) aking
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Sol. Total number of cards after removing King, Queen and Jack of club
T(E) =52-3=49
(/) Number of favourable outcomes of getting a card of heart (any)

=F(E)=13
_F®_1
Py(E) = T(E) 49
(#)) Number of favourable outcomes of getting a card of King i.e.,
FE)=(4-1)=3
EE) _
Py®) = TE) 49

Q29. Refer to Q. 28. What is the probability that the card is

() acdub? (i) 10 of heart?
Sol. Total number of cards = T(E)=52-3=49

(1) Number of favourable outcomes of getting a club

F(E)=13-3=10
F(E) _
P(E) = ( 49

(u') Number of favourable outcomes of gethng 10 of heart F(E) =1

o < FE)
(E) TE) 49
Q30. All the jacks, queens and kings are removed from a deck of 52

playing cards. The remaining cards are well shuffled and then one
card is drawn at random. Giving ace a value 1, similar value for other
cards, find the probability that the card has a value
@ 7 (ify greaterthan?7 (iii) less than7
Sol. Out of 52 playing cards, 4 Jacks, 4 queens and 4 kings are removed.
. Total number of cards removed =3 x 4 =12
Total number of cards remained =52 -12=40
T(E) = 40
As ace has been given value 1, and similar value for other cards.
So, all the four aces are numbered by 1 and so or.
() Number of favourable outcomes of getting a card that has a
value 7 =4
: F(E) = 4
F(E) 1
Py(E) = 40 “10
(i)} The numbers greater than 7 are 8,9,and 10
So, number of favourable outcomes of getting a card that has a
value of greater than7=3x 4 =12
) 2(E)=1F2(E) 12_3
&)
Py(E) = T(E) 40 10
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(#ii) The numberslessthan7are=1,2,3,4,5,6
So, number of favourable outcomes of getting a card that was a
value less than 7=F,(E) =6 x4 =24

F 4 _
Q31. An integer is chosen between 0 and 100. What is the probability
that it is )
(7} divisible by 72 (i) not divisible by 77
Sol. (i) Numbers between 0 and 100 divisible by 7 are 7, 14, 21, ...., 98
= (AP)
Here, a,=98, a=7, d=7 ‘
a,=a+(n-1d
98=7+(n-1)7
98-7=(n-1)7
91
- =1
(r-1)=13
n=13+1=14
F(E)=14 and T(E)=99

X P(E) = —
() Number of favourable outcomes of getting a number which is
not divisible by 7=99 - 14 =85
y F(E) = 85
F(E) 85
P = —Lt =
(E) T® " %9
Q32. Cards with numbers 2 to 101 are placed in a box. A card is
selected at random, Find the probability that the card has
(i) an even number (ii) asquare number
Sol. (i) Total number of the cards (101 -1} =100
T(E) = 100
Out of 100 cards, even number cards are 50
F(E) = 50
F(E) _
P(E) = T(E) 100 2
(i) Squarenumbersfrom2to 101 are 4, 9, 16, 25, 36, 49, 64, 81, 100
FE)=9
o F(E) _
PE) = 1g) = 100

S S| S | R
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Q33. Aletter of English alphabets is chosen at random. Determine the

probability that the letter is a consonant.

Sol. In 26 English alphabets there are 5 vowels and 21 consonants.

So, number of favourable outcomes of getting a consonant i.e,, F(E) =21
Total alphabets = T(E) = 26

Probablhty (getting a consonant) = F(E) ;;

Q34. There are 1000 sealed gnvelopes ina box, 10 of them contain a
cash prize of ¥ 100 each, 100 of thém contain a cash prize of ¥ 50 each
and 2000f_ﬂ1emcontamacashpnzeof? 10 each and rest do not
~ contain any cash prize. If they are well shuffled and .an envelope is

picked up dut, what is the probability that it contains no cash prize?
Sol. Total number of envelopes, T(E) = 1000
Number of envelopes containing cash prizes =200 + 100 +10 = 310
So, number of envelopes containing no cash prize = 1000 — 310 = 690
ie., F(E) = 690 ,

Probabxhty of getting an envelope of no cash prize = P(E)
_FE)_6%0 69 .

= T(E) 1000 100
Q5. Box ‘A’ contains 25 slips of which 19 are marked ¥ 1 and other are
marked ¥ 5 each. Box B contains 50 slips of which 45 are marked ¥ 1
- each and others are matked ¥ 13 each. Slip of both boxes are poured
into a third box and reshuffled. A slip is drawn at random. What is the
probability that it is marked other than ¥ 1.
Sol Total number of slips poured in third box =25+ 50=75
T(E) = 75
Numberofshpsmthudboxmarked?l =19+45=64
Hence, the number of favourable outcomes of drawing a slip from
IIIrd box other than ¥ 1
=75-64=11
F(E) = 11
Required probability P(E) = F((Z; ;;
Q36. A carton of 24 bulbs contain 6 defective bulbs one bulb is drawn
at random. What is the probability that the bulb is not defective? If
the bulb selected is defective and it is not replaced and a second bulb
is selected at random from the rest, what is the probability that the
second bulb is defective?
Sol. Total bulbs in carton=24 = T(E)=24
Defective bulbs =6
Number of favourable outcomes of drawing a bulb which is not
defective=24-6=18 = F(E)=18
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FE) 18 _3
». Probability that bulb is not defective =P(E) = T(E) =21
According to the question selected bulb is defective and not replaced.

So, the total remaining bulb=23 = T/(E)=23

Number of favourable outcomes of drawing a second defective
bulb ie, F'(E)=6-1=5

F (E)
23

Q37, A child’s game has 8 tnangles of which 3 are blue and rest are
red, and 10 squares of which 6 are blue and rest are red. One piece is
lost at random. Find the probability that it is a
(?) triangle (i) square
(if}) square of blue colour (iv) triangle of red colour
Sol. Total no. of triangles = 8
Triangles with blue colour = 3
- Triangles with red colour = 8-3=5
Total no. of squares = 10
Squares with blue colour = 6
Squares with red colour = 10-6=4
() Number of favourable outcomes for the event that lost figure is

triangle
ie. F(E)=8
Total figures (square and triangle)=8 +10 =18
ie., T(E) = 18 ' .
- Probability (getting a triangle) P(E) = _TEEI; T 9
(i) Number of favourable outcomes for the events that squares is

lost
ie., F(E) =10

T(E)=8+10=18

10 5

-. P (getting a square) = P(E) = T = 9

(iil) Number of favourable outcomes for the events that lost figure
is square of blue colour

ie., F(E)=6
T(E) = 18
P(E) (getting a blue square) = T((E;
6 1
PE 353

(iv) Number of favourable outcomes for the event that lost figure is
triangle of red colour =5
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ie., FE) =5
T(E) = 18
FE)_ 5
"B 76 " 18
Q38. In a game, the entry fee is ¥ 5. The game consists of a tossing a
coin 3 times. If one or two heads show, Sweta gets her entry fee back.
If she throws 3 heads, she receives double entry fees. Otherwise she
will lose. For tossing a coin three times, find the probability that she
(9) loses the entry fee (i) gets double entry fee
(iif) just gets her entry fee
Sol. One coin is tossed 3 times so total number of favourable outcomes
=23 =8, which are (HHH), (HHT), (HTH), (THH) and (replacing H » T
and T - H) (TTT), (TTH), (THT), (HTT)
(/) Losing the game means getting no head
Number of favourable outcomes of getting no head =F(E)=1

KE) _
T(E) 8
(i) Gets double entry fee back by getting 3 heads
Number of favourable outcomes of getting 3 heads i.e., F(E)=1

. FE _1

(getting double entry'fee) P(E) = F(E = 3
(if) Just gets her entry fees back by getting either one or two heads.
Number of favourable outcomes of getting either one or two

heads i.e,, F(E)=6

So, P (Losing the entry fee) i.e., P(E) =

(just gettin F 6
just getting entry fee) i.e., PE)= T$;=§
3
P(E) = 1

Q39. A die has six faces marked 0, 1, 1, 1, 6, 6. Two such dice are thrown
together and total scores are recorded. '
() How many different scores are possible?
(i) What is the probability of getting a total of 72
Sol. Total number of possible outcomes = 6% = 36
() Number of favourable outcomes are (0, 0), (0, 1), (0, 6), (1, 0),
(L 1), (1, 6), (6, 0), (6, 1), (6, 6) i.e., 9.
Total of both numbers are 0,1, 6, 2,7, 12
So, 6 differentiate scores are possible.
(if) Number of favourable outcomes for getting a total of 7 are 2
= FE)=2

S1ATISTICS AND PROBARILITY EE 357


http://www.cbsepdf.com

www.cbsepdf.com

(E)

T(E)
Total no. of all possible outcomes.of getting sum either

0,1,2,6,7and 12)=6
~ (sum of numbers on'both dice is

Probability of getting sum 7 =

1
"6 3

Hence, the probability of getting sum on both dice 7 is = %

Q40. A lot consists of 48 mobile phones of which 42 are good, 3 have
only minor defects and 3-have major defects. Varnika will buy a.
phone, if it is good, but the trader will only buy a mobile, i#it has no
major defect. One phone is selected at random from.the lot. What is
probability that it is

(i) Acceptable to Varnika?

(i) Acceptable to trader?
Sol. Total number of mobile phones = T(E) = 48

() Let E be the gvent that Varnika's selected mobile should be good.

~.Number offavourable outcomes for event E = F(E) =42

* P (for good mobile) = ,i((g z %

(i) Trader buys a phone which has no major defect.
No. of phones with major defect=3
Phones which do not have major defects =48 -3 =45
. F(E) = 45
E(E) - 4515
= PE) = 6~ 18" 16
Q4'.I.Abagcmtams24ballsofwl'uchxarered,2xarewh1teand3x
are blue. A ball is selected at random. What is the probability that it is
(i) notred (i7) white .
Sol. Total number of balls = 24
Number of red balls =x
Number of white balls = 2x
Number of blue balls =3x
Total balls = 24
Ix+2x+3x=24
= 6x =24
= x=4
S0, Numberofredballs =x=1x4=4
Number of white balls =2x=2x4=8
Number of blue balls =3x=3x4=12
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() Randomly selected ball is not red

@)

Number of favourable outcomes for the event that ball is
notred=24-4=20
F(E) = 20
and T(E) = 24
EE)_20_5
TE) 24 6

P(E) = % is the required probability

Number of favourable outcomes for the event that the selected
ball is white, F(E)=8
1

8
is white) = — =—
P (ball is white) = =

P (not red) =

Q42. At a fete, cards bearing numbers 1 to 1000, one number on one
card, are put in a box. Each player selects one card at random and that
card is not replaced. If the selected card has a perfect square greater
than 500, the player wins a prize. What is the probability that

(@)
(i)

the first player wins the prize?
the second player wins a prize, if the first has won?

Sol. (i) First player can select a card from a box in 1000 ways.

(i)

Perfect square greater than 500 are 529, 576, 625, 676, 729, 784,
841, 900, 961 '

= (23)% (24)%, (25)% (26)%, (27)%, (28Y%, (29Y%, (30)%, (31)?
s HKE)=9
So, the probability P(E) that the first player wins the prize will

be
FE) __9

P(E) = 1@ ~ 1000 =0.009
For IInd player, -the card selected by earlier player is not
replaced.

Total number of cards for IInd player =1000-1= 999
T(E) = 999 -
As the first player wins the prize. So, cards having perfect
square greater than 500 become one less.
So, number of favourable outcomes for IInd player to win a

prize=9-1
ie., F(E)=8
. F(E) _ 8
Probability = *(E) = Tﬁ =999
(winning second player a prize) .
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| EXERCISE 13.4 |
Q1. Find the mean marks of the students for the following distribution:
Marks Number of Marks Number of
Students Students
0 and above 80 60 and above 28
10 and above 77 70 and above 16
20 and above 72 80 and above 10
30 and above 65 90 and above
40 and above 55 100 and above
50 and above 43
Sol
Marks of. | Marks | x; |d;=x,~a f 4,
CL
Qand above | 80 | 0-10 5 -50 80-77=3 -150
10and above | 77 | 10-20 | 15 -40 77-72 =5 -200
20andabove | 72 | 20-30 | 25 —~30 72-65=7 =210
30and above | 65 | 3040 | 35 -20 65-55 = 10 200
40 and above | 55 | 40-50 | 45 -10 55-43 =12 -120
50 and above | 43 | 50-60 [[55] 0 |43-28=15 0
60 and above | 28 | 60-70 | 65 10 "|28-16=12 120
70and above | 16 | 70-80 | 75 20 16-10= 6 120
80and above | 10 | 80-90 | 85 30 10-8=2 60
90 and above |. 8 | 90-100 | 95 40 8-0=8 320
100 and above | 0 |100-110 | 105 50 1] 0
3, = 80 | 3fd;=-260
a = assumed mean = 55
Bfd, = -260
If, =80
X z‘f; '—55—@—55—2—55 3.25
Z fi 80 4
= x =51.75

This method is called deviation method.
Hence, the mean marks of students = 51.75.
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Marks Number of Marks Number of
Students Students
Below 10 5 Below 60 60
Below 20 9 Below 70 70
Below 30 17 Below 80 78
Below 490 29 Below 90 83
Below 50 45 Below 100 85

Sol. From the given table, we observe that the students getting marks
below 10 are 5, and marks cannot be negative. So, 5 students lie in

(0-10) class interval.

Similarly, no. of students getting marks below 20 are 9 and below
10 are 5 so number of students getting marks 10-20 are (9 - 5) = 4. So,

Marks |cf | CL | % lu= &y ,: a) fi fiuy
Below 10 0-10 | 5 -4 5-0=5 -20
Below 20 10-20 | 15 -3 9-5= 4 -12
Below30 | 17 | 2030 | 25 -2 17-9= 8 -16
Below40 | 29 | 3040 | 35 -1 29-17 =12 -12
Below 50 | 45 | 40-50 |/ 45 | 0 45-29 =16 0
Below 60 | 60 | 50-60 | 55 1 60-45 =15 15
Below?70 | 70 | 60-70 | 65 2 70-60 =10 20
Below80 | 78 | 70-80 | 75 3 78-70= 8 24
Below90 | 83 | 8020 | 85 4 83-78= 5 20

Below 100 | 85 |90-100{ 95 5 85-83= 2 10
Zf,=85 Zfu,=29
a = assumed mean =45
Xf, = 85
Xfu, =29
X =a+ (—%%u—']h [Step deviation method]
i
29 58
= X = 45+-8§x10=45+ﬁ=45+3.41=48.41
= X =48.41 marks

Hence, the average marks of students are 48.41.
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ge of 100 residents of a town from the following

data:
Age Number of Age Number of
persons persons
equaland above0 |~ 100 equal and above 40 25
equal and above 10 90 equal and above 50 15
equal and above 20 75 equal and above 60 5
equal and above 30 50 equal and above 70 0
Sol. Age above 70 years is zero. So, last C.1 is 60-70. Apge above zero

is 100 and above 10 is 90 so a
(100 - 90) and so on.

ge of persons in class interval (0-10) is

Age of | CL | x, u{:‘ti_a f; fiy
equal and above0 |100| 010 | 5 -3 100-90= 10| -30
equal and above 10 10-20| 15 -2 90-75 = 15 -30
equal and above 20 20-30| 25 -1 75-50= 25| -25
equal and above 30| 50 (3040 ([35]] o 50-25 = 25 0
equal and above 40| 25 [40-50[ 45 1 25-15 = 10 10
equal and above 50( 15 |50-60| 55 2 15-5= 10 20
equal and above 60 5 [60-70| 65 3 5-0= 5§ 15
equal and above 70| 0

Zf, =100 Xfu =
-40

=

Hence, the mean age of 100 persons = 31 years

|

= 35+

M|

100

400
=35-"==3]
100

X =31years

(-40) 10)
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Q4. The weight of tea in 70 packets are shown in the following table:
Weight (ing) |200-201 | 201202 | 202-203 203-204 | 204-205 | 205-206

Number of 13 27 18 10 1 1
packets
Find the mean weight of packets.
Sol. :
_CL X d fi f8
200-201 . 2005 -2 13 . =26
201-202 2015 -1 27 =27
202203 - 0 18 0
203204 - 203.5 1 10 10
204-205 2045 2 1 2
205-206 205.5 3 1 3
. . Zf; = 70 Zf;di 8= 38
. a=2025
x=a+t M’- (By deviation method)
- 2f

= 202.5—- —37% =202.5 — 0.5428 = 201.9572
= ¥ =201.96 (approx.)
Hence, the meéan weight of packets is 201.96 g.

Q5. Refer to Q4 above. Draw the less than type ogive for the data, and
use it to find the mean weight and median weight.

Sol. _
CL f Weight cf

less than 200 0= 0
200-201 13 less than 201 13+0 =13
201-202 [27]=f less than 202 27+13 =40
202-203 18 less than 203 18+40 = 58
203-204 10 less than 204 10+58 = 68
204-205 1 less than 205 1+68 = 69
205-206 1 less than 206 1+69 = 70

(H-—c.f.]h

Median = I+—g—f'—_
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The median class of 70 even obs. = ZQ = 35th obs.
35th obs. lies in 201-202 class

I=201, h=1
N =70, f=27
cf.=13
Z-2)
—-13)1
35-13
. Median = 201+L_____=201+(__)
27 27

= 201+ % =201 + (0.8148 = 201.8148
Hence, the median weight is 201.8148 g

Points for less than type ogive are A(200, 0), B(201, 13), C(202, 40),
I>(203, 58), E(204, 68), F(205, 69), G(206, 70).

To find out median from graph take %= Zzg =35 at Y-axis and draw a

line NM" parallel to X-axis. Which meet the plotted graph at M; Draw
MP perpendicular to X-axis. It meets on X-axis at 201.8 which is the
median of data.
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Q6. Refer to Q.5 above. Draw less than type and more than type ogives
for the data and use them to find the median weight.

Sol.

ClIL f; c.f. weight (in g) c.f. {Points for

wt(ingm) |less more |more than
than _ than| ogive

200 0 (less than200) | 0 |more thanor equal 200 | 70 [E(200, 70)
200201 |13 (less than 201)| . 13 | more than or equal 201 | 57 |I(201, 57)
201-202 |27 (less than 202)| 40 |more than or equal 202 30 |J(202, 30)
202203 | 18 (less than 203)| 58 | more than or equal 203 12 (K{203, 12)
203-204 | 10 (less than 204)| 68 [ more than or equal204| 2 (L(204,2)
204-205 | 1 (less than 205) | 69 | more than or equal205| 1 [M(205,1)
205-206 | 1 (less than 206) | 70 | more than or equal206| 0 [N(206,0)

Graph (ogive) must be smooth having no edge. In both the graphs,
upper limits of class intervals are taken on X-axis and cumulative
frequency is taken on Y-axis. The intersection point of less than and
more than ogive gives N/2 on Y-axis and median on X-axis.

Hence, the median weight of packets is 201.8 g.
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Q7. The table below shows the salaries of 280 persons. Calculate the
median and mode of the data. '

Salary (5-10(10-15]15-20]20-25 [25-30[ 30-35 | 35—40 [40-45 | 4550 |
(in thous. 3) : : - i
No.of [ 49 |133]| 63 | .15 | 6 7 4 2 1
Persons ) - - :
Sol. ‘ .
Salary & 1000) (C.L) No. of persons (f) ' cf.

5-10 » 49 . 49+0=49

10-15 133 133+49=182

15-20 - - 63 . 63 +182 =245

20-25 , 15 15 + 245 = 260

25-30 ) 6 6 + 260 = 266

30-35 : .7 7 +266'=273

3540 S 4 - 442732277

40-45 2 2+277 =279

4550 1 1+ 279 =280
(/) Median: Median class = = 149 (c.f.) obs.

Median class is 10-15. L
I=10, N=280, k=5 f=133, cf=49
(]—:-— c.f.)h
Median = [+~~~ 7 -
f
280
Median 10+(7—49)5—1“(140_49))(5
edian = - 133
91x5 455
= 10 + = 10+—=10+3.4210=13.421
133 133
= 13.421 X m 1000)

. Median = 13.421 x 1000=% 13, 421
(#) Mode: Modal class (of maximum frequency) is (10-15)
(f = o)k
CA-fo-f)
.10+ (133 -49) x5
(2% 133 - 49 — 63)
(=49, f,=133, £,=63, h=5)

Mode = I+

845 B4x 5 30
=10+ =10+ —— =10 + 2
266-112 0t s S0+
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= 10 +2.727 = 12.727 R in 1000)

= Mode = 12.727 x 1000 =¥ 12,727

Hence, the median and mode of the salaries are ¥ 13,421 and

¥ 12,727 respectively.
Q8. The mean of following frequency distribution is 50, but the
frequencies f, and f, in classes (20-40) and (60-80) respectively are not
known. Find these frequencies, if the sum of all the frequencies is 120.

Class 0-20 |, 2040 40-60 | 60-80 80-100
Frequency 17 A 32 b 19
Sol. Mean of observations is 50. ' .
CL X i d;=(x;-a) S
0-20 10 17 -20 R =340
2040 | [30] f 0 0
4060 | 50 32 20 +640
60-80 70 f 40 +40f,
80-100 90 19 60 +1140
3f =120 3fd, = 1440+ 40f,
L
2f;
a = Assumed mean =30, ¥ =50 _(Given)
1440 + 40f,
= 30—
= 50 120
30 1440 40f
= 120 © 120
= 20 = 12+ f?z
= 20-12= '—f;—
= 8x3=f,
= f=24
From frequencies, we have =17+ f, + 32 + f, +19=120 (Given)
= 68 +f +f,=120 (=24
= 68+f +24 =120
= 92 +f, =120
= fi=120-92 )
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= fi=28

and HL=24

Q9. The median of the following data is 50. Find the values of pandg,
if sum of all the frequencies is 90.

Marks f
20-30 p
3040 15
40-50 25
50-60 20
60-70 q
70-80 8
80-90 10

Sol. Here, median of observations is 50 so, we have to calculate the
values of p and 4.

Marks (C.1) £ cf.
20-30 P p
3040 15 p+15
40-50 25 p+15+25=p+40
pr40+20=[p+60]
60-70 q p+g+60
70-80 8 prq+60+8=p+qg+68
80-90 10 p+rq+68+10=p+4+78
3,=90
Now,p+15+25+20+q+8+10=90 (Given)
= 78+p+g=90
= ptg=90-78=12 O
The median is 50. (Given)
. Median class is (50-60)
s 1=50, cf=(p+40), f=20, h=10
(3]
Median =l +>% 7
f
- N 9
Median = 50 4 145~ (40 + p)]x10 ( _2_=3_=45)
20
= 50 = 50+(_45i@
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= 50-50= 2P
2
= 5-p=0 ’
= p=>5
But, ptq=12 [From (1)]
= g=12-5=7
p=5andg="7. '
Qlﬂ. The distribution of heights (in cm) of 96 children is given below:
Height (in cm) Number of Height (in cm) Number of
children children
124-128 5 144-148 12
128-132 8 148-152 6
132-136 17 152-156 4
136-140 24 156-160 3
140-144 16 160-164 1

Draw a less than type cumulative frequency curve for this data and

use it to compute median height of the children.
Sol. From given table, we have,

Height (in cm) No. of children Points for less than
type ogive
less than 124 0+0=0 A(124,0)
less than 128 5+0=5 B(128, 5)
less than 132 8+5=13 C(132,13)
less than 136 17 +13=30 D(136, 30)
less than 140 24 +30 =54 E(140, 54)
less than 144 16 + 54="70 F(144, 70)
less than 148 12 +70=82 G(148, 82)
less than 152 6+82=88 H(152, 88)
less than 156 4+88=92 1(156, 92)
less than 160 3+92=95 J(160, 95)
less than 164 1+95=96 K(164, 96)
By plotting the graph with the above points, we get less than type
ogive. Taking y = ﬂ = %— 48 at point P draw a line PQ parallel to

x-axis and draw QR 1 on x-axis, Point R on x-axis gives the value of

median of the given observations.
Hence, the median height of observations is 139.2 cm.
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Q1. The size of agricultural holdings in a survey of 200

families is
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1

given in the following table:
Size of agricultural holdings (in Hectare) Number of families
0-5 10
5-10 15
10-15 30
15-20 80
20-25 40
25-30 20 N
30-35 5
- Compute median and mode size of the holdings.
Sol.
CL. (in hectare) f; No. of families) cf.
0-5 10 10
510 B _ 1 2
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C.L (in hectare) £, (No. of families) cf.
10-15 30 55
15-20 80 . [135 |- Median class
2025 40 175
25-30 20 195
30-35 5 200

Sol. () Median class = z—ggth observation = 100th observation i.e.,

(15-20)

(—- -cf .)h
Median = [+~2 7 -
I = lower limit of median class =15
N = Total number of observations = 200
c.f. = c.f. preceding the median class = 55
. f= frequency of median class =80

k=5
(zoo ) -
20 _55)5
Median = 15+2-2— 154 100-59)5

, where

Median = 17.8125 hectare
(u') Mode: Maximum frequency in the given table is 80. So, modal

=15+-—=15+2.8125
16

class is (15-20) ,
Mode = l+—-——-—('f1_f°)
(Zfl‘fu_fz)
Here, I=15, N/2 =100, f,=30, f,=80, f,=40
(80-30)x5 50%x5
=154+ —— "2 _15
Mode= 15+ o 30-a0" > T160-70
_ 15+50><5 25

=15+?=15+2.77=17.77

Mode = 17.77 hectare.
Q12. The annual rainfall record of a city for 66 days is given in the
following table:

Rainfall (cm)| 0-10 10-20 20-30 3040 40-50 50-60
No. of days 22 10 8 15 5 6
Calculate the median rainfall using ogives (more than type and less

than type)
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Sol. From the given table, we observe that the lowest limit is 0 so less
than 0 rainfall is zero. The highest limit is 60 so more than 60 or 60

rainfall is zero.

Rainfall (cm) | No. of days (c.f)) Rainfall (cm) No. of days (c.f)
less than 0 0 more than or equal 0 . 66
less than 10 2+0=22 | morethanorequal10| 66-22 =44
less than 20 10+22=32 |morethanorequal20| 44-10 = 34
less than 30 8+32=40 |morethanorequal30| 314-8 =26
less than 40 15+40=55 |morethanorequaldd| 26-15 =11
less than 50 5+55=60 |morethanorequal50| 11-5 =6
less than 60 6+60=66 | more than or equal 60 6-6 =0

Co-ordinates on graph for less than type ogive are A(0, 0), B(10, 22),
C(20, 32), D(30, 40), E(40, 55), F(50, 60) and G(60, 66).

Co-ordinates for more than type ogive are H(0, 66), (10, 44),
1(20, 34), K(30, 26), L(40, 11), M(50, 6), N(€0, 0).

Both more than and léss that type ogives intersect at point Q(Zl; 33)
Hence, the median is 21 cm rainfall.
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Q13. The following is the frequency distribution of duration for 100

calls made on a mobile phone.
Duration (in seconds) Number of calls
, 95-125 14
125-155 22
155-185 28
185-215 21
215245 15

Calculate the average duration (in sec) of a call and also find the
median from the cumulative frequency curve.

Sol.
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Duration | No.of | c.f, x; 4, 4. | fu; | Points for

(in sec) C.I. | calls (f) = (¥~ lu,; = -h; ogive

a)

Less than 95 o] o 0 A(95,0)
95-125 14| 14 [ 110 | -60 | -2 |-28 B(125, 14)
125-155 2| 36 [ 140 | -30 | -1 |2 C(155, 36)
155-185 28| 64 ([1701] © 0 0 D(185, 64)
185-215 21| 85 | 200 | 30 1 |21 E(215, 85)
215-245 15 100 | 230 | 60 2 | 30 F(245, 100)

3f,=100 ) ‘ Bfu,=1

Here, =170, k=30, Xfu;=1, Zf=N=100

(2 fm)h
i) Mean X =&+
1
~170+ 230 _ 170 +0.3=170.3
100

¥ =170.3 seconds
Hence, the average duration for a call is 170.3 seconds.

(i) Median: Median class=

= 50th observation
After plotting the ogive, median can be find out by taking y axis

N 100

2

(E-)mobservation= 1—gg’ch observation

at 25 = 50 calls. Note the call time on x-axis corresponding
to 50 calls which is shown by arrows i.e., 170.
Hence, the median time is 170 seconds.

Q14. 50 students enter for a school Javelin throw competition. The
distance (in metre) thrown are recorded below.

Distance (m)

0-20

20-40

40-60

60-80

80-100

No. of students

6

11

17

12

4

(1) Construct a cumulative frequency table.

(i) Draw cumulative frequency curve (less than type) and calculate

the median distance thrown by using this curve.

(it) Calculate the median distance by using the formula for median.
(iv) Are the median distance calculated in (i7) and (iii) same ?

Sol. (i) Cumulative frequency table
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Distance (m) | No. of students cf. Points of less
CL o) ‘ than ogive
Jess than 0 0 0 A, 0)
0-20 6 6 B(20, 6)
20-40 ' 11 17 C(40, 17)
40-60 17 34 D(60, 34)
60-80 12 16 E(80, 46)
80-100 4 50 F(100, 50)

(i) Cumulative frequency (less

To obtain median distance from less than or cumulative
frequency ogive, we have to find out the distance of Ezp— =25
observations from Y-axis and its corresponding distance on

X-axis, On x-axis R (50 m) is the median distance.

(ii)) Median by formula i
The median class is 25th obs. that lies in 40-60 class
=40

STATISTICS AND PROBABILITY # 375



http://www.cbsepdf.com

www.cbsepdf.com

N =50 |
: cf. = 17 (Preceding the median class)
k=20
f= 17 (median class)
reer)
o Median=1+22__"/_
f
50
D )
: ( 2 . (25-17)20
40 + 7 =40+ 7
= 4048 ;‘720 =40 +1li7°=4o +9.41176 = 49.41176
~Median distance = 49.41176 metre

(fe) Median distance calculated by formula and graph are almost
equal i.e., differ only by 0,588 m. So, we can say that the median
distance calculated in part (if) and (jif) are same. -

QQa
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