Class X Chapter 1 - Real Numbers Maths

Use Euclid’s division algorithm to find the HCF of:
(1) 135and 225 (1) 196 and 38220 (1i1) 867 and 255

Answer:

(i) 135 and 225

Since 225 > 135, we apply the division lemma to 225 and 135 to
obtain O

225 =135 x 1 + 90 &Y

Since remainder 90 # 0, we ap’f)l\{/ the division lemma to 135 and 90 to
obtain

135=90 x 1 + 45

We consider the new divisor 90 and new remainder 45, and apply the
division lemma to obtain

90 =2x%x45+0

Since the remainder is zero, the process stops.

Since the divisor at this stage is 45,

Therefore, the HCF of 135 and 225 is 45.

(ii)196 and 38220

Since 38220 > 196, we apply the division lemma to 38220 and 196 to
obtain

38220 = 196 x 195+ 0

Since the remainder is zero, the process stops.

Since the divisor at this stage is 196,
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Therefore, HCF of 196 and 38220 is 196.

(iii)867 and 255

Since 867 > 255, we apply the division lemma to 867 and 255 to
obtain

867 = 255 x 3 + 102

Since remainder 102 # 0, we apply the division lemma to 255 and 102
to obtain

255 =102 x 2 + 51

We consider the new divisor 102 ar&@w\r{ew remainder 51, and apply the
division lemma to obtain «\,®

102 =51x2+0

Since the remainder is zero, the process stops.

Since the divisor at this stage is 51,

Therefore, HCF of 867 and 255 is 51.

Show that any positive odd integer is of the form %4+! or 64+3 or

64+5 where g is some integer.

Answer:

Let a be any positive integer and b = 6. Then, by Euclid’s algorithm,

a = 6g + rfor some integerg=20,andr=20, 1, 2, 3, 4, 5 because 0 =
r < 6.

Therefore,a = 6gor6g + 1or6g+2o0r6g+3o0r6g+4orb6g+5

Also, 6g + 1 =2 x 3g + 1 = 2k; + 1, where k; is a positive integer
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6g+3=(6g+2)+1=2(3g+1)+1=2k,+ 1, where ky is an
integer
6g+5=(6g+4)+1=2(3g+2)+1=2ks+ 1, where ks is an
integer

Clearly, 6g + 1, 6g + 3, 6g + 5 are of the form 2k + 1, where k is an
integer.

Therefore, 6g + 1, 6g + 3, 6g + 5 are not exactly divisible by 2.
Hence, these expressions of numbers are odd numbers.

And therefore, any odd integer canb?x?’expressed in the form 6g + 1,
or 6g + 3, =

«\/
or6g + 5

An army contingent of 616 members is to march behind an army band
of 32 members in a parade. The two groups are to march in the same
number of columns. What is the maximum number of columns in
which they can march?

Answer:

HCF (616, 32) will give the maximum number of columns in which
they can march.

We can use Euclid’s algorithm to find the HCF.

616 = 32 x 19 + 8

32=8x4+0

The HCF (616, 32) is 8.

Therefore, they can march in 8 columns each.
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Use Euclid’s division lemmma to show that the square of any positive
integer is either of form 3m or 3m + 1 for some integer m.

[Hint: Let x be any positive integer then it is of the form 3q, 3g + 1 or
3g + 2. Now square each of these and show that they can be rewritten
in the form 3m or 3m + 1.]

Answer:

Let a be any positive integer and b = 3.

Then a = 3q + r for some integer c&@%

Andr=0,1, 2 because 0 < r K

Therefore,a = 3gor3g + 1or3g + 2

Or,

a’ =(3¢)" or (3g+1)" or (3q+2)’

a’ =[:€F.:f ) or 9¢” +6¢+10r 9g° +12¢ +4

=3x(3¢°) or 3(3¢” +2¢)+1 0r 3(3q" +4g+1)+1

=3k or 3k,+1 or 3k +1

Where k1, k2, and ks are some positive integers

Hence, it can be said that the square of any positive integer is either of

the form 3m or 3m + 1.

Use Euclid’s division lemma to show that the cube of any positive
integer is of the form 9m, 9m + 1 or 9m + 8.
Answer:

Let @ be any positive integer and b = 3
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a=3g+r,whereg=0and0=<r<3

Sa=3gor3g+] or3g+2

Therefore, every number can be represented as these three forms.

There are three cases.

Case 1: When a = 3gq,

a =(3q)' =27¢" = ‘J{:Sq'}} =9m,

Where m is an integer such that m = 3q°
Case 2: Whena =3g + 1, O
v
a’=(3q +1)° Ny
3 _ 3 2 RV
a’=27¢°+27¢°+9g + 1
a® =93¢ +3¢°+q) + 1
a=9m+1
Where m is an integer such that m = (3¢°> + 3¢° + q)
Case 3: Whena = 3g + 2,
a’=(3q +2)°
a’ =27+ 54¢° + 36g + 8
a’=9(3qg°> + 6g°+ 4g) + 8
a=9m + 8

Where m is an integer such that m = (3g° + 6g° + 4q)

Therefore, the cube of any positive integer is of the form 9m, 9m + 1,

or9Im + 8.
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Express each number as product of its prime factors:

(i) 140 (i) 156 (i) 3825 (iv) 5005 (v) 7429
Answer:

(i)  140=2x2x5xT7=2"x5x7

(if)  156=2x2x3x13=2"%3xI3

(iii) 3825=3x3x5x5x17=3"x5"x17 O
(iv)  5005=5x7x11x13 Q»Y‘
(v)  7429=17x19x23 2\

Find the LCM and HCF of the following pairs of integers and verify that
LCM x HCF = product of the two numbers.
() 26 and 91 (i) 510 and 92 (i) 336 and 54

Answer:

(i)  26and9I
26=2x13
Ol=T=13
HCF=13

LCM=2xT=13=182
Product of the two numbers = 26 =91 = 2366
HCF=xLCM =13=182 = 2366

Hence, product of two numbers = HCF x LCM
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510 and 92
S51I0=2=3=x5=17
02=2x2x23
HCF =2
LCM =2x2x3x5x=17=x23=2346(
Product of the two numbers = 51092 = 46920
HCFx LCM = 2x 23460
46920

Hence, product of two numbers = HCF x LCM

(iii)

\v/
336 and 54 by&

336 =2x2u2x2x3xT &\§
336=2"%3x7

54 =2x3x3x3

54=2x3

HCF=2x3=6

LCM =2 %3 % 7=3024

Product of the two numbers =336 <54 = 18144
HCF = LCM = 6x3024 = 18144

Hence, product of two numbers = HCF x LCM

Find the LCM and HCF of the following integers by applying the prime

factorisation method.

(i)

12,15 and 21 (ii) 17.23 and 29 (1il}

8. 9and 25
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Answer:

(i)

12,15 and 21

12=2%x3

15=3x35

21=3x7

HCF =13

LCM =2°x3x5x7 =420

17,23 and 29

17 =1x17 P
X
23=1=23 \&

20=1x29
HCF =1
LCM =17=x23=x29=11339

8.9 and 25

B=2x2x2

O=3x3

25=35x3

HCF =1

LCM =2x2x2x3x3x5x5=1800
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Given that HCF (306, 657) = 9, find LCM (306, 657).
Answer:

HCF(306, 657)=9

We know that, LCM = HCF = Product of two numbers

s LCM < HCF = 306 = 657

306x657  306x657

HCF 9
LCM =22338

LCM =

v
ol

Check whether 6” can end with<ke digit O for any natural number n.
Answer:

If any number ends with the digit O, it should be divisible by 10 or in
other words, it will also be divisible by 2 and 5as 10 =2 x 5

Prime factorisation of 6” = (2 x3)"

It can be observed that 5 is not in the prime factorisation of 6".
Hence, for any value of n, 6” will not be divisible by 5.

Therefore, 6” cannot end with the digit 0 for any natural number n.

Explainwhy 7 x 11 x 13+ 13and 7 x6 x5x4x3x2x1+5are
composite numbers.

Answer:

Numbers are of two types - prime and composite. Prime numbers can
be divided by 1 and only itself, whereas composite numbers have

factors other than 1 and itself.
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It can be observed that
7x11x13+13=13x(7x11+1)=13 x (77 + 1)

=13 x 78

=13 X13 X 6

The given expression has 6 and 13 as its factors. Therefore, it is a
composite number.
7X6x5x4x3x2%x1+5=5%x(7x6%x4x3x2x1+1)
=5 x (1008 + 1)

= 5 x1009 W\V

1009 cannot be factorised furtf)&,?\&l'herefore, the given expression has

5 and 1009 as its factors. Hence, it is a composite number.

There is a circular path around a sports field. Sonia takes 18 minutes
to drive one round of the field, while Ravi takes 12 minutes for the
same. Suppose they both start at the same point and at the same
time, and go in the same direction. After how many minutes will they
meet again at the starting point?

Answer:

It can be observed that Ravi takes lesser time than Sonia for
completing 1 round of the circular path. As they are going in the same
direction, they will meet again at the same time when Ravi will have
completed 1 round of that circular path with respect to Sonia. And the
total time taken for completing this 1 round of circular path will be the

LCM of time taken by Sonia and Ravi for completing 1 round of circular

nakFh FacrnAacrtivialvs oA 1M AF 10 mimiiFaec A 19O mimiiyFAc
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18=2%x3x%x3
And, 12 =2x2 % 3
LCMof12and 18 =2 x 2 x 3 x 3 = 36

Therefore, Ravi and Sonia will meet together at the starting pointafter
36 minutes.
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Prove that V3 is irrational.

Answer:

Let ¥7is a rational number.

o

N
Therefore, we can find two integers a, b (b # 0) such that b

Let @ and b have a common factor ol@er than 1. Then we can divide
them by the common factor, and@sume that @ and b are co-prime.
a =5 <
a’ =5b’
Therefore, a? is divisible by 5 and it can be said that a is divisible by 5.
Let a = 5k, where k is an integer

(5k) = 5b°

p* =5k*  This means that b? is divisible by 5 and hence, b is divisible
by 5.
This implies that @ and b have 5 as a common factor.
And this is a contradiction to the fact that a and b are co-prime.

P

Hence,*\"lg cannot be expressed as 9 or it can be said that V3 is

irrational.

Prove that 3+2v5is irrational.
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Answer:

Let 3+2¥5s rational.

Therefore, we can find two integers a, b (b # 0) such that

3+245=2
b
25=2_3
b
1/ a
|-J:r |

l(ﬂ_ »

Since a and b are integers, 2 {K\/ will also be rational and
therefore,\"gis rational.

This contradicts the fact that*\"l~E is irrational. Hence, our assumption
3+24/5

that 3+2V5is rational is false. Therefore, is irrational.

Prove that the following are irrationals:

(i) 75 (i) 6442

Answer:
O 5

Let 2 is rational.
Therefore, we can find two integers a, b (b # 0) such that
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@ s rational as @ and b are integers.

Therefore, V2 is rational which contradicts to the fact that V2 is
irrational.

N
Hence, our assumption is false a@‘sz is irrational.

N
(i) 75 A

Let 7V3is rational.

Therefore, we can find two integers a, b (b # 0) such that

735=4

b for some integers a and b

ol

7b is rational as a and b are integers.

Therefore, V5 should be rational.

This contradicts the fact that*"gis irrational. Therefore, our assumption
that 7¥Sis rational is false. Hence, 75 s irrational.

(i)  6++2

et 6+42 he rational
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Therefore, we can find two integers a, b (b # 0) such that

[
—=f
Since a and b are integers, ? s also rational and hence, *ﬁshould

be rational. This contradicts the fact that"-E is irrational. Therefore,

our assumption is false and hence, 5\3}"3 is irrational.
S
&\/
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Without actually performing the long division, state whether the

following rational numbers will have a terminating decimal expansion

or a non-terminating repeating decimal expansion:

.13 o 17 o B4 . 15
(i) 3125 (if) 8 (i) 455 (iv) 1600
ol 2 alh
O) o () e (i) g (vi)
343 25 2°5'T v 15
35 77 ol
(ix) 55 (*) 375 Ny
. e &\/
Answer:
13
(i) 3125
3125=5"
The denominator is of the form 5.
13
Hence, the decimal expansion of 3125 js terminating.
17
(i) 8

g— 2
The denominator is of the form 2.
17
Hence, the decimal expansion of 8 is terminating.
64
(iii) 455
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455 =5x7 x 13
Since the denominator is not in the form 2 x 5”, and it also contains
7 and 13 as its factors, its decimal expansion will be hon-terminating
repeating.

15
(iv) 1600
1600 = 2° x 5°

The denominator is of the form 2™ x 5",

1507

Hence, the decimal expansion of\/ 0'js terminating.
«
29

(V) E
343="7

Since the denominator is not in the form 2™ x 5”7, and it has 7 as its

29
factor, the decimal expansion of 343 is non-terminating repeating.
23
(vi) 2'x5°
The denominator is of the form 2™ x 5",
23

Hence, the decimal expansion of 2'*5" is terminating.
129
(vii) 2 xS %7
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Since the denominator is not of the form 2" x 5”, and it also has 7 as
129
its factor, the decimal expansion of 2’ x5 %7 js non-terminating
repeating.
6 2x3 2

The denominator is of the form 5”.

6
Hence, the decimal expansion of 15 ig\terminating.
35 7x5 7 Ny
. = = = «V
(IX) 500 10=5 10

0=2x5
The denominator is of the form 2™ x 5",
35

Hence, the decimal expansion of Eis terminating.

77 _11x7 _11
(x) 210 30x7 30
30=2x3x5
Since the denominator is not of the form 2™ x 5”, and it also has 3 as

77

its factors, the decimal expansion of 210 is non-terminating repeating.

Write down the decimal expansions of those rational numbers in

Question 1 above which have terminating decimal expansions.
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Answer:

(1)

(ii)

i:ﬂ,[}[}.ﬂ,]ﬁ
3125

—=2.125

0.00416
3125)13.00000

0
130
0
1300
0
13000
5
RY25
18750
18750
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5 0.009375
(iv) =0.009375 1600 |15.000000

1600
0
150
0

1500
0
15000
14400
6000
b§§éﬂﬁ_
ALV 12000
11200
8000
8000

*

0.115
=0.115 200)23.000

0
230
200
300
200
1000
1000

o

23 23
257 200

(vi)
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0.4
512.0
0
%
20
i:zx'}:%:u_d, —
0.7
(ix) %:n.? 50)35.0
0
SN
350 QO

&\/

The following real numbers have decimal expansions as given below.
In each case, decide whether they are rational or not. If they are

E
rational, and of the form 9, what can you say about the prime factor

of g?
(i) 43.123456789 (ii) 0.120120012000120000... (iii) 43123456789

Answer:

(i) 43.123456789

Since this number has a terminating decimal expansion, it is a rational
P

number of the form 9 and g is of the form 2" x5

i.e., the prime factors of g will be either 2 or 5 or both.
(iiYO 1201200120001 20000
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The decimal expansion is neither terminating nor recurring. Therefore,

the given number is an irrational number.
(iii) 43123456789
Since the decimal expansion is non-terminating recurring, the given

P
number is a rational number of the form 4 and g is not of the form

2" x5",e., the prime factors of g will also have a factor other than 2 or

5. o

o
&
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The graphs of y = p(x) are given in following figure, for some

polynomials p(x). Find the number of zeroes of p(x), in each case.

(i)
Y,
v
K = -X @byy
&\/
Fy
(ii)
Y,

(iii)
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= //'; s
(iv)

Y,
xu\v/o X
(v)

¥,

o Tl 2

(v)
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Answer:

(i) The number of zeroes is 0 as the g/raph does not cut the x-axis at
any point. @b‘?\/

(ii) The number of zeroes is 1 gS'the graph intersects the x-axis at
only 1 point.

(iii) The number of zeroes is 3 as the graph intersects the x-axis at 3
points.

(iv) The number of zeroes is 2 as the graph intersects the x-axis at 2
points.

(v) The number of zeroes is 4 as the graph intersects the x-axis at 4
points.

(vi) The number of zeroes is 3 as the graph intersects the x-axis at 3

points.
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Find the zeroes of the following quadratic polynomials and verify the
relationship between the zeroes and the coefficients.

(i)x" —2x—8 (ii)4s” —4s+1 (iii)6x" —=3—Tx

(iv)du’ +8u (v)r’ =15 (vi)3x" —x -4

Answer:

(i) " —2x-8=(x—4)(x+2) 0

N
The value of ¥ —2x-8is zero whgh x —4 =0orx + 2 =0, i.e., when x

=4o0rx=-2

Therefore, the zeroes of ¥ ~2x-8are 4 and —2.

R —{—3) _ —( Coefficient DF,\;)
Sum of zeroes = i I Coefficient of x°

Constant term

~8
:4){{—2}:—8:{ }: - — =
Product of zeroes ' I Coefticient of x

(i) 45" —4s+1=(2s5-1)
==
The value of 4s®> — 4s + 1 is zero when 2s — 1 =0, i.e., 2

| |
Therefore, the zeroes of 4s*> — 4s + 1 are2and 2.

I | ~(—4) ~( Coefficient of 5)
+ == =
m 2 2 4 Coefficient of s”
Sum of zeroes = { octicient ~}
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3 I

1 Constant term
= ¥ —=
7

1
Product of zeroes 2 4 Coefficient of 5°
(iii)  6x" —3—Tx=6x"—Tx—3=(3x+1)(2x-3)

The value of 6x> — 3 — 7xiszerowhen 3x+ 1 =0o0r2x — 3 =0, i.e.,

-1 3
Y =— =
Jor 2
_—] and E
Therefore, the zeroes of 6x*> — 3 — 7x are 3 2,
-1 N 3.7 —(-T)  ASoefficient of x)

Sum of zeroes = 3 2 6 6 @b‘(joctﬂcicnmff
A%

I =3 Constant term
Product of zeroes = 3 2 2 6 Coefficient of x°

{iv} 4u” + 8y =4u” + 8u + 0
=du(u+2)
The value of 4u? + 8u is zero when 4u =0oru+2 =0, i.e.,u=0or
u= -2
Therefore, the zeroes of 4u? + 8u are 0 and —2.

—(8) _ —(Coefficient of )

0+(-2)=-2= - R
Sum of zeroes = ' 4 Coefficient of &
Ox {_2) _0< E _ Lnnfit:_mt t::rt_’n ﬂ
Product of zeroes = 4 Coethicient of u”
(v) 7-15
=t —0s-15

=(1=+i5)(r+415)
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The value of £ — 15 is zero when —V15 =00 H\*ﬁ_ﬂ, i.e., when

F"\EGI‘!——'&E

Therefore, the zeroes of 2 — 15 are JI5 gng 15

I [\fﬁ) 0 -0 —(Coefficient of 1)
5 — =l=—=

] {Eocf“ﬁ-:if:m fo:}

Sum of zeroes =

— — _ =15 Constant term
(VI5)(-V15)=-15=—=—— =
Product of zeroes = ] Coefficient of x°
(vi) 3x"-x-4 O
&
=(3x—-4)x+1
(3x—4)(x+ } A
The value of 3x> — x — 4 iszerowhen3x —4=0o0orx+ 1 =0, i.e.,
4
x=—
when Jorx = -1
4
Therefore, the zeroes of 3x* — x — 4 are 3and —1.
4 (-1)= I ~(-1) _—(Coefficient of x)
Sum of zeroes = 3 3 3 Coefficient of x°

4 —4 Constant term
;[ )=—

Product of zeroes B 3 Coefficient of x”

Find a quadratic polynomial each with the given numbers as the sum

and product of its zeroes respectively.
. 1 y 1 _
() 1) V2 G 05

1 1
(vl 110v) = vi) 4
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Answer:

B —

Let the polynomial be ax” +bx 4 ¢, and its zeroes be® and B,

=
o
Il
A=
=
(1]
-
=

Therefore, the quadratic polynomiab‘lvts\/4x2 - x — 4.

(i) Ji% /\\/Q
Let the polynomial be ax” +bx 4 ¢, and its zeroes be and B
a+ = u"E = 315 = b
2 o
|
b=3=,

Ifa =3, thenb=-32, c=1

Therefore, the quadratic polynomial is 3x* — 3*v'Ex + 1.

(i) 0.5

Let the polynomial be ax’ +bx 4 ¢, and its zeroes be® and B

a‘+ﬁ:ﬂ:ﬂ:_—h
1 a

g e

| o
Ifa=1, thenb=0, c=+5
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Therefore, the quadratic polynomial is -YD“WE.

(iv) L1

Let the polynomial be ax” +bx 4 ¢, and its zeroes be® and B,
g.}.ﬁ:l:l:_—b
o
|
agrfl=l=-=—
o

|
Iifa=1, thenb=-1, c=1

Therefore, the quadratic polynomialﬁf\’-’f3 x+1,

@b‘

1 1
(v) 22 AN\

Let the polynomial be ax’ +bx 4 ¢, and its zeroes be® and B

-1 =h
a+fl=—=—
p 4 a
axﬁ_l_:.‘
4 a

Ifa=4, thenb=1 c=1

Therefore, the quadratic polynomial is 4x" +x+1,

(vi) 4,1

Let the polynomial be ax” +bx+c
Il a

gxﬁ:l:lzi
1 a

Ifa=1, thenbh=-4, c=1

Therefore, the quadratic polynomial is* —4x+1,
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Exercise 2.3

Question 1:

Divide the polynomial p(x) by the polynomial g(x) and find the
quotient and remainder in each of the following:

(Q) plx)=x"=3x" +5x-3, g(x)=x"-2

(ii) p(x)=x"=3x" +4x+5, g(x)=x"+1-x

(iiy P(¥)=x"=5x+6, g(x)=2-x"
A\
Answer: @bY“
(i) plx)=x ~3x" +5x-3 \4
qg(x)=x"-2
x-3
x'=2) x'=3x" +5x-3
x' -2x
- +
=3 +Tx=3
-3 +6
+ —
Tx-9

Quotient = x — 3
Remainder = 7x — 9
(i)  plx)=x"-3x"+4x+5=x"+0x" -3x" +4x+5

q{x} =x #l-x=x'—x+1
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X Ax—-3
, 5 3
x—x+1) P 0x =3 +4x 45

4

D
— + —
o4y +4x+45
:4.'3 - :'.':+ x
— + —
—3x +3x +5

337 +3x -3
+ - + N
o
8 \
&\/

Quotient = x*> + x — 3
Remainder = 8
(iii)  p(x)=x"-S5xr+6=x"+0x"-5x+6

-

q{x}=2—x =—x'+2

—xt =2
—x* + E:I 407 —5x 46
xt =247
-+
2x" —5x+6
' -4
- +
—5x+10

Quotient = —x? — 2

Remainder = —5x +10
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Check whether the first polynomial is a factor of the second polynomial
by dividing the second polynomial by the first polynomial:

(i) =320 +3" -2 -9r-12

(ii) x"+3x+13x" +5x" = 7x* +2x+2

(iii) x'=3x+1Lx"—4x +x7 +3x+1

Answer:
a .-!_‘1 -1-1 1_"} .'!_{ 13
(i) =3, 20430 20" -9r-12 O
. : &
- =3= " +0s=3 @b‘
&\/
267 +3t+ 4
£ 4+00-3) 200 +30 =20 -9 —12
20+ 007 -6
— - +
3+ 47 -9 —12
3 +00° -9
- - 4+
47 +04-12
47 +00—12
- - +
0

Since the remainder is O,
Hence, ©" ~3is a factor of 2" +3' =267 =9r~12,

(i) x"+3x+1, 3x* +5x° - Tx" +2x+2
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3x —4dx+2
43x+1) 3t 45 —Txt +2x+2

x

RR L Bl

—4x  —10x* +2x+2

—d4xt —12x" —dx
+ o+ +
20t +6x+2
2x  +6x+2
0 bys)’
Since the remainder is O, &\,®

Hence, 0+ 3x+ lis a factor of 3t 5 - Tx° +2x+2

(iii)  x"=3x+1 x"—4x’ +x" +3x+1

x =1
2 —3x4 |} =4 + x5 +3x+1

=3+

-+ -
- X +3x+1

- X +3x—1

- -+

2

Since the remainder #0,

Hence, ¥ ~3x+ljs not a factor of ¥ —4x +x"+3x+1,
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Obtain all other zeroes of 3x' +6x"=2x" —10x-5 if two of its zeroes are

( and —JE
3-

Answer:

Lad | LA

x)=3x"+6x =2 —10x-5
p

5 5
— and —J‘—
Since the two zeroes are \/: i/\/

?\
|'_\|f r = b‘
S I N
3) A ’is a factor of 3x' +6x" —2x" —10x-5

Therefore, we divide the given polynomial by 3,
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3x” 4+ 6x+3
! +0x-2) 3x* 461 - 2x" ~10x -5
2 . .
3xt +0x —5x°

e

6x' +3x° —10x-5

6x' +0x" —10x
- = 4+
3ot +0x—5
3x-+0x-5
_ _ 4 \Y
ol
0 N

&\/
4.4 1 2 = 2 5 2
3xT+6x -2x —][]J;—:n:[x —EW[Jr —fjx+3]
X . .
. 5%,
3(1" —— lx" +2x+1
5 )

We factorize ¥ +2x+1
:{x+|}:
Therefore, its zero is given by x + 1 =0

x=-1

As it has the term (**1) , therefore, there will be 2 zeroes at x = —1.
(5_ 5

Hence, the zeroes of the given polynomial areV3 = V3, —1 and —1.

On dividing * =3x" +x+2py a polynomial g(x), the quotient and

remainder were x — 2 and — 2x + 4, respectively. Find g(x).
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Answer:
plx)=x"-3x"+x+2 (Dividend )

g(x) = ? (Divisor)
Quotient = (x — 2)
Remainder = (- 2x + 4)
Dividend = Divisor x Quotient + Remainder
=3 H x4 2=g(x)x(x-2)+(-2x+4)
=3+ x+2+2x—d=g(x)(x-2)
o N
A“—3x'+3x—2=g[xHx—2} Q?

\/® ';_-'5':+1T—2} "
g(x) is the quotient when we divide('x SX T byf-*‘—&}

il
X —x+]

T
x=2x =3x +3x-2
!

Give examples of polynomial p(x), g(x), g(x) and r(x), which satisfy
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(i) deg p(x) = deg g(x)

(i) deg g(x) = deg r(x)

(iii) deg r(x) = 0

Answer:

According to the division algorithm, if p(x) and g(x) are two

polynomials with

g(x) # 0, then we can find polynomials g(x) and r(x) such that
p(x) = g(x) x q(x) + r(x),

where r(x) = 0 or degree of r(x) < @gree of g(x)

Degree of a polynomial is the h&gﬂj%st power of the variable in the

polynomial.

(i) deg p(x) = deg g(x)

Degree of quotient will be equal to degree of dividend when divisor is

constant ( i.e., when any polynomial is divided by a constant).
Let us assume the division of 63 +2x+2py 2,

Here, p(x) = 6x" +2x+2

g(x) = 2

g(x) = 3x +x+land r(x) = 0

Degree of p(x) and g(x) is the same i.e., 2.

Checking for division algorithm,
p(x) = g(x) x q(x) + r(x)

6x° +2x+2 = 2(3.1': Fx+1)

= 61 +2x+2

Thus, the division algorithm is satisfied.
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(i) deg g(x) = deg r(x)

Let us assume the division of x> + x by x?,
Here, p(x) = x> + x

g(x) = x*

g(x) = xand r(x) = x

Clearly, the degree of g(x) and r(x) is the same i.e., 1.
Checking for division algorithm,

p(x) = g(x) x q(x) + r(x)

X+ x=(x*) X x+x by\y
X +x=x+x «\,@

Thus, the division algorithm is satisfied.
(iii)deg r(x) = 0

Degree of remainder will be 0 when remainder comes to a constant.
Let us assume the division of x> + 1by x°.
Here, p(x) = x> + 1

g(x) = x*

gix) =xand r(x) =1

Clearly, the degree of r(x) is 0.

Checking for division algorithm,

p(x) = g(x) x q(x) + r(x)

X +1=0x*)xx+1

X +1=x+1

Thus, the division algorithm is satisfied.
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Verify that the numbers given alongside of the cubic polynomials
below are their zeroes. Also verify the relationship between the zeroes
and the coefficients in each case:

(i) 2x"+x"-5x+2; Lo
: 2

(i1) ¥ —dxt+5x-2; 21,1
Answer: W
(0) plx)=2x"+x" -5x+2. N

. . . 1
Zeroes for this polynomial are —.1,-2
-

" I “.'-" ‘.:
;;{l =2 1 | +[1J —5[1]+3
2) “\2) L2 2

+ +2

a2 | L

2D k| —
=

p(1)=2x1"+1° =5x1+2

Il
=

)=2(=2) +(-2)" -5(-2)+2
==16+4410+2=10

pl-

a

1
Therefore, 2, 1, and —2 are the zeroes of the given polynomial.
Comparing the given polynomial with @' +bx" +ex+d | we obtain a = 2,
b=1,c=-5,d=2
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We can take r:r:%.,-'_’i: Ly=-2

£r+ﬁ+}f:%+l+{—2}=—l=_—h

2 a
| | -5 ¢
ﬂﬁ+ﬁ}'+ar:;xl+I[—2]+;[—2}:T::_I
| -1 =2y —d
Ezﬂ:»f:lex(—}l]: ] = 2 = »

Therefore, the relationship between the zeroes and the coefficients is

verified.
L N
(ii) plx)=x"—4x" +5x-2 @b?
. . . . Qv
Zeroes for this polynomial are 2, 1, 1.

;;[2]:2‘—4(23]+5{1}—1
=8-164+10-2=0

p(1)=1-4(1) +5(1)-2
=]1-4+5-2=0

Therefore, 2, 1, 1 are the zeroes of the given polynomial.

Comparing the given polynomial with ax' +bx +ex+d | we obtaina = 1,
b=-4,c=5,d=-2.
Verification of the relationship between zeroes and coefficient of the
given polynomial
SLImeIEt‘DEs:E+|+|=4:ﬂ=_—b

o

Multiplication of zeroes taking two at a time = (2)(1) + (1)(1) + (2)(1)
_@ _c

=2+1+2=5 1 a
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Multiplication of zeroes =2 x 1 x 1 =2 o a
Hence, the relationship between the zeroes and the coefficients is

verified.

Find a cubic polynomial with the sum, sum of the product of its zeroes
taken two at a time, and the product of its zeroes as 2, — 7, — 14

respectively.

\v/
Answer: by\/
Let the polynomial be ax' +bx* 4.} d and the zeroes be @/ and ¥

It is given that
h

ol

a+ fF+y=

—| 2

c
cxﬁ+ﬁ;r+a;r:—|:—

o
“14 -d
affy =——=—

l a

Ifa=1,thenb=-2,¢c=-7,d=14

Hence, the polynomial is ¥ —2x = 7x+14,

If the zeroes of polynomial + =3x" +x+lared—b.a.a+b find g and b.
Answer:
plx)=x"=3x"+x+1

Zeroesarea—b,a+a+ b

3 y, . .
Combparina the aiven polvnomial with #¢ +4x +r+! v obtain
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p=1,g=-3,r=1,t=1
Sumofzeroes=a-b+a+a+b
_—q=3a
p
~(-3)
|
3=3a

=]

Ja

The zeroes are =& L1+8

Multiplication of zeroes=1{1-b)(1+#5) O
Nl
—t )
=1-5" )
p &
SRS
1
1—h" =—1
1+1=4’
b=+2

Hence,a =1and b = 1-Eor —“E.

11t two zeroes of the polynomial ' =6x" =26x" +138x 35 are2+\3 , find
other zeroes.

Answer:

Given that 2 +¥3 and 2- VY3 are zeroes of the given polynomial.

(r=2-B)(x-2433) _ oy y g 3

= x*> — 4x + 1 is a factor of the given polynomial

Therefore,
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For finding the remaining zeroes of the given polynomial, we will find

the quotient by dividing *' —6x"=26x" +138x~35py x> — 4x + 1.

v =2x-35
o Y . % .o -
I‘—4x+1JII—&T—Ehfﬁ+B3x—33

-~

o oaxt e A
— + —
—2x = 27x +138x—35

~2x + By - ¢

+ - +

\v
. )
~35x" +140x-35 @Y
=35x7 +140x -3V
+ - o+

{

Clearly, x' —6x"=26x" +138x-35 = (" —4x+1 )(x" —2x-35)

It can be observed that (¥ -2x-35) is also a factor of the given
polynomial.
And (¥ =2¥=35) _ (x=7)(x+5)

Therefore, the value of the polynomial is also zero when *—7=00r
x+5=10

Orx =7o0r -5

Hence, 7 and =5 are also zeroes of this polynomial.
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If the polynomial ' —6x" +16x" -25x+10js divided by another

polynomial ¥ —2x+k | the remainder comes out to be x + a, find k and
a.
Answer:
By division algorithm,
Dividend = Divisor x Quotient + Remainder
Dividend — Remainder = Divisor X Ql{gtient
x—6xt +16x7 = 25x+10-x—a=x" —(m@b%/x: =26x+10-a il be perfectly
. 2\
divisible by ¥ —2x+k
Let us divide *' —6x" +16x" —26x+10-a by X =2x+k
xt—dx+(8-k)
¥ -2+ A—) © —6x +16x° —26x+10-g

D S

-+ -
—4x +(16—k)x" - 26x
—4x'+ 8x' — dhx
+ - +
(8—k)x" —(26—4k)x+10-a
(8—k)x* —(16—2k)x+(8k — k")

(—10+2k)x+(10—a—8k+k")

(—10+2k)x+(10-a—8k+ i’

It can be observed that will be 0.
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Therefore, (710+%¥)= ¢ and (10-a-8k+k) 0
For (710+2k) _ 0,
2 k=10

And thus, kK =5

For (I{'.I—u—ﬂff +J'{:} -0

10-a—-8x5+25=0
10-a—-40+25=0

-5-a=0 b‘?*
Therefore, a = -5 N

Hence, k = 5and a = -5
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Aftab tells his daughter, “Seven years ago, I was seven times as old as you were
then. Also, three years from now, I shall be three times as old as you will be.” (Isn't
this interesting?) Represent this situation algebraically and graphically.

Answer:

Let the present age of Aftab be x.
And, present age of his daughter = y
Seven years ago,

Age of Aftab=x — 7

| Y
Age of his daughter = y — 7 @b‘?*
According to the question, &\,
(x=T)=T(y-7)
x=7 =Ty—49
x=Ty=—42 (1)

Three years hence,
Age of Aftab=x+ 3
Age of his daughter = y + 3

According to the question,

(x+3)=3(y+3)

x+3 =3y+9

x=3v=0 (2}

Therefore, the algebraic representation is
x-Ty=-42

x=3y=6

FOI’ .-1|‘ - ?__'l" = —42 ,

x=—42+7y

The solution table is
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x|-7101|7
y|5 6|7

For ¥—3y=6
x=0+3y

The solution table is
x|6]3 0
ylO0O]|-1]-2

The graphical representation is as folIovg&
y

X

(0. &)

:}_:,]—-—-"'—'—'_’J

-

4

— b e g LA

9]

2
(7.7

>
&\/

a2

(6, 0y —" X

i S B R 0, R

W?E‘B -
y 7 B.-b
=

b el

-3

—
F
-8

o

yr

The coach of a cricket team buys 3 bats and 6 balls for Rs 3900. Later, she buys

another bat and 2 more balls of the same kind for Rs 1300. Represent this situation

algebraically and geometrically.

Answer:

Let the cost of a bat be Rs x.

ANmmA ~AactE AF A Il - De~ v/
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According to the question, the algebraic representation is
3x+6y=3900
x+2y=1300
For X +0y =13900
. 3000 -6w
' 3

The solution table is

x| 300 | 100 | — 100

y | 500 | 600 | 700 ?Q/

>
For X+2y=1300 ,\\,®
x=1300-2y

The solution table is

x | 300 | 100 | — 100

y | 500 | 600 | 700

The graphical representation is as follows.
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]

‘~_\\‘\ iK1
(=1, T {100, 6060y

SO0

Sk

X o100

G — 700 —S(H) —30H) 100 !;'J';IJIU 00 S0H) 060 oy

=300

F00

=T

L

&\/

. @Y

4

The cost of 2 kg of apples and 1 kg of grapes on a day was found to be Rs 160. After
a month, the cost of 4 kg of apples and 2 kg of grapes is Rs 300. Represent the

situation algebraically and geometrically.
Answer:

Let the cost of 1 kg of apples be Rs x.
And, cost of 1 kg of grapes = Rs y

According to the question, the algebraic representation is

2x+y=160
4x+ 2y =300

For 2X+¥ =160
y=160-2x

The solution table is

x|50]|60]|70

y | 60| 40|20

For 4x + 2y = 300,



Class X C

hapter 3 - Pair of Linear Equations in Two Variables

Maths

300-4x
2

The solution table is

r.LI

x|70180 75

ylio0|-10|o0

The graphical representation is as follows.

"’I -
o0
70
{50, 60 \>’
o
(60, 40) @
30 (70, K%Y
X o1 (701008 (75, 0y

o0 10 50 30 —10 | [0 30 30 J0%\90 X
-10 (80, 10}
~30

quT 2y =300

=50
—T0
90
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Form the pair of linear equations in the following problems, and find their solutions
graphically.

(i) 10 students of Class X took part in a Mathematics quiz. If the number of girls is 4
more than the number of boys, find the number of boys and girls who took part in
the quiz.

(ii) 5 pencils and 7 pens together cost Rs 50, whereas 7 pencils and 5 pens together
cost Rs 46. Find the cost of one pencil and that of one pen.

Answer: N

(i) Let the number of girls be x and the nu%\ﬁer of boys be y.

According to the question, the algebri&presentation is

x+y=10

xX—y=4

For x + y = 10,

x=10 -y
x|5]41]6
y|5]6|4

Forx —y =4,

xX=4+y
x|5141]3
yj1]0| -1

Hence, the graphic representation is as follows.
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X 0

et o JLPE R S T, SRS . R

X

Q7 S, T i

J 2456789 N,
22273, -1)
i X -_|'=4

-
25
—
s
B
]

\%

L @

\v
ol

From the figure, it can be observed that these lines intersect each other at point (7,

3).

Therefore, the number of girls and boys in the class are 7 and 3 respectively.

(ii) Let the cost of 1 pencil be Rs x and the cost of 1 pen be Rs y.

According to the question, the algebraic representation is

5x + 7y = 50
7X + 5y = 46
For 5x + 7y = 50,
50-Ty
x=
5

y|5]0 |10
7X + 5y = 46
_46-5y
7
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yl—-2|5]12

Hence, the graphic representation is as follows.

(—2:12) “|2
B
=4, |ﬂ\ [0

S+ Ty=251{

(10,0} _
R 8] 3
98 76-54-3-2-1] 12345 6NE91 \/

3 b

Tx+ 5y

L
-11

R

r\f_r
From the figure, it can be observed that these lines intersect each other at point (3,
5).

Therefore, the cost of a pencil and a pen are Rs 3 and Rs 5 respectively.

On comparing the ratios d2 % 2, find out whether the lines representing the
following pairs of linear equations at a point, are parallel or coincident:
(i) Sx—4p+8=0(ii)9c+3y+12=0 (iii) 6x-3y+10=0
Tx+6y-9=10 IBx+6v+24=0 2x—y+9=0
Answer:
(i)5x —4y +8=0
7X+6y—9=0
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Comparing these equations with ax+by+e =0

a,x+b,y+c, =

and ﬂ, we obtain

a, =3 b =-4, c =8
a, =7, b,=6, c,=—9

a_s

a, 1

B -4 =2

b, 6 3
i, hl \/
B

Since 92 , byy

Hence, the lines representing the givé?r’pair of equations have a unique solution and

the pair of lines intersects at exactly one point.
(ii)9x + 3y +12=0
18x + 6y + 24 =0

Comparing these equations with ax+by+e =0

a,x+bhy+e, =0 .
and 2V e , we obtain

a, =9, b =3, ¢ =12
a, =18 b,=6, ¢, =24

;9
L 18 2
b3 1
b, 6 2
¢ 12 1
¢, 24 2
a b ¢
a, b ¢
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Hence, the lines representing the given pair of equations are coincident and there
are infinite possible solutions for the given pair of equations.

(ii)ex =3y +10=0

2X—-y+9=0

Comparing these equations with ax+by+e =0

a.x+h,v+e, =0 .
and - 2V T 6 , we obtain

a, =6, h=-3 ¢=10

a 6 3 v
—_— T — T — V
a, 2 1 @by“
h_-3_3 0\
b, -1 1
G _10
C, 9

a_h.e
Since “ b,

Hence, the lines representing the given pair of equations are parallel to each other
and hence, these lines will never intersect each other at any point or there is no

possible solution for the given pair of equations.

a4 ‘ri and b
h:

€2 , find out whether the following pair of linear

]

On comparing the ratios @2

equations are consistent, or inconsistent.

(1) 3x+2y =5 2x =3y =T (1) 2x-3y =8 dx—Hy=9
35
(iii) ';_1.'+ —v=T7:9%-10y=14 (iv) Sx-3y=I11;-10x+6y=-22
i ]
4

(v) —x+2y=8. 2x+3y=12

-
3
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Answer:

(i)3x+ 2y =5

2x =3y =7

a, 3 by -2 ¢
a, 2 !}1_31 cj_
a, b

a b

These linear equations are intersecting each other at one point and thus have only

one possible solution. Hence, the pair of linear equations is consistent.

(ii)2x — 3y = 8 \>,
4x — 6y = 9 Q»Y“
a 2 1 b -3 1 LI_E&\/
a, 4 27 b, -6 2 ¢ 9

a b ¢
Since “ b o ,

Therefore, these linear equations are parallel to each other and thus have no

possible solution. Hence, the pair of linear equations is inconsistent.

3005
__Y{_J.z
Giiy 2 3
Ox—10y=14
3 5
@ _2_1 b_3 -1 ¢ _7_1
a, 9 6 b -10 6 ¢ 14 2
a b
- * =L
Since hf,

Therefore, these linear equations are intersecting each other at one point and thus
have only one possible solution. Hence, the pair of linear equations is consistent.
(iv)sx =3y =11

— 10w +- AY = — DD
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a 5 -1 b -3 -1 ¢ 11 _-I
a, -0 27 b 6 2 ¢ -22 2

Therefore, these linear equations are coincident pair of lines and thus have infinite

number of possible solutions. Hence, the pair of linear equations is consistent.

i.r+2y:f§
(v) 3
2x+3y=12
4 v\>’
@ 3.2 5 2 o 8 2
a, 2 3 b 3 ¢ 12 3KV
a_b_a
Since b ¢

Therefore, these linear equations are coincident pair of lines and thus have infinite

number of possible solutions. Hence, the pair of linear equations is consistent.

Which of the following pairs of linear equations are consistent/ inconsistent? If

consistent, obtain the solution graphically:
[i) x+y=3, 2x+2y=10

(i) x—p=8, Jx=-3y=16

(ili) 2x+y-6=0, 4x-2y-4=0

(iv) 2x-2y-2=0,4x-4y-5=0

Answer:
(i)x+y=5
2x + 2y = 10
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R
Since " : & ,
Therefore, these linear equations are coincident pair of lines and thus have infinite

number of possible solutions. Hence, the pair of linear equations is consistent.

XxX+y=5

x=5-y
x|4]13]2
yl1]12]3

And, 2x + 2y = 10 @b‘@y
2y

.1::”}2"‘] Qv
x|4]131]2
yl1]2]|3

Hence, the graphic representation is as follows.
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N ; A
T g -R-T-6-54-3-2-1 j 234z FEERGT
-2 e+ 2= 0
. ;
-4
=5
% WV
- &v
&
g \Z
~10 A
S0
1r‘£”

From the figure, it can be observed that these lines are overlapping each other.
Therefore, infinite solutions are possible for the given pair of equations.

(iDx —y =8

3x — 3y =16

a1 b -l 1 oe 81

a, 3 b, -3 3 ¢ 16 2
a_b.a

Since “2 by 2,

Therefore, these linear equations are parallel to each other and thus have no
possible solution. Hence, the pair of linear equations is inconsistent.

(ii)2x+y -6 =0

4x — 2y —4 =0

a 2 1

a, 4

2
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a b
i

Since b, ,
Therefore, these linear equations are intersecting each other at one point and thus
have only one possible solution. Hence, the pair of linear equations is consistent.

2x+y—-6=0

y=6—2x
x|0]1]2
yl|6]14]|2
And 4x — 2y — 4 =0 @)’
Qv
4dx—4
y= Qv
2
x|11]12]1]3
ylol2]4

Hence, the graphic representation is as follows.
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b

L

2x +_!-'='['r\
(0, 6) ¥

X 0
5 8 76-54-3-2-1

/1

L ]

From the figure, it can be observed that these lines are intersecting each other at the
only pointi.e., (2, 2) and it is the solution for the given pair of equations.

(iv2x =2y —2=0

4x —4y - 5=0

1

21

d

i,

a, 4

IJJI
by

h

| r'.l
L

(4 o

. 2 .
Since “2 by “2,

Therefore, these linear equations are parallel to each other and thus have no

possible solution. Hence, the pair of linear equations is inconsistent.

Half the perimeter of a rectangular garden, whose length is 4 m more than its width,
is 36 m. Find the dimensions of the garden.

Answer:
Let the width of the garden be x and length be y.
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According to the question,

y—x=4()
y +Xx = 36(2)
y—-—x=4
y=x+4
x|0]8 12
yl4]|12]16
y+x =36
v
A\
x|0 |36]16 @b‘?\
yl36]0 |20 2\¢

Hence, the graphic representation is as follows.

-

(0, 4)
o Jil

PR R el AR .ﬂ'%:
p+ =230

o
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From the figure, it can be observed that these lines are intersecting each other at

only point i.e., (16, 20). Therefore, the length and width of the given garden is 20 m

and 16 m respectively.

Given the linear equation 2x + 3y — 8 = 0, write another linear equations in two

variables such that the geometrical representation of the pair so formed is:

(i) intersecting lines (ii) parallel lines

(iii) coincident lines

Answer:

(i)Intersecting lines: \>/
For this condition, @b‘?*
a b, v

oy F
The second line such that it is intersecting

"_I b 3
b, 4 i,

o =
2x+4y-6=0 as —L==
a, 2

(ii) Parallel lines:
For this condition,
h

a ,

a, b, o

S

Hence, the second line can be
4x + 6y - 8=0

b
gl

a, 4 2 h, 6 2 ¢, -8

a, b
And clearly, —=—

[ N .,

(iii)Coincident lines:

For coincident lines,

the given line

is
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=
o
-

Hence, the second line can be
6x +9y —24=0

a, b ¢

Draw the graphs of the equations x — y + @;c 0 and 3x + 2y — 12 = 0. Determine
the coordinates of the vertices of the t@\?g]e formed by these lines and the x-axis,
and shade the triangular region. AN\

Answer:
x—-y+1=0
x=y—-1
x|0]1]2
yi1]2]3

3x+2y—-12=20

:IE—ZJ-'
3
x|4]12]0
y|0]3]|6

Hence, the graphic representation is as follows.
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From the figure, it can be observed that these lines are intersecting each other at
point (2, 3) and x-axis at (=1, 0) and (4, 0). Therefore, the vertices of the triangle
are (2, 3), (-1, 0), and (4, 0).
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Solve the following pair of linear equations by the substitution method.

(i) x+y=14 (i) s—r=3
x—y=4 ;+;=6
(iii) 3x—y=3 (iv) 02x+03y=13
-3v=9 0dx+05v=23

o ax 5y

{'l.-'} J2x+ Jy=0 [‘».-'J:l ;\/ Y=

J3x—By=0 @b‘?&; &
\¢ )

Answer:

()x+y=14 (1)

X—y=4(2)

From (1), we obtain

x =14 -y (3)

Substituting this value in equation (2), we obtain

(14—y)-y=4

14-2y=4

[0=2y

y=5 (4)

Substituting this in equation (3), we obtain

y =9

x=9,y=35
(i) s—1=3 {I]

=
3 2

Cvrare 1)\ wwina AREFASTA
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s=1+43 (3)

Substituting this value in equation (2), we obtain

?+% =6

20+643=36

31 =30

t="6 (4)

Substituting in equation (3), we obtain

s=9

s=9,t=6 W
o
(ii)3x — y = 3 (1) \/@
9x — 3y =9 (2) g

From (1), we obtain

y =3x—3(3)

Substituting this value in equation (2), we obtain
Ox—3(3x-3)=9

Ox—-9r+9=9

9=9

This is always true.

Hence, the given pair of equations has infinite possible solutions and the relation

between these variables can be given by
y=3x—-3
Therefore, one of its possible solutionsisx =1, y = 0.

(iv) 02X +03y=13 (1)

04x+0.5y=2.3 {2}
From equation (1), we obtain
1.3-0.3y

_r:“T (3)
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Substituting this value in equation (2), we obtain
1T
0.4 12703V | o5, 203
0.2 ’

2.6-0.61+0.5y=2.3
26-23=0.1y
0.3=0.1y

y=3 (4)

Substituting this value in equation (3), we obtain
B ]_3 0.3=3

0.2 v
\Y%
13 09 04 b‘i

=2
02 02 =

&\/
nx=2,y=3

V) J2x+3y=0 (1)

xﬁx—\l@_v:{} {2}
From equation (1), we obtain
fa— 31'

T G)

Substituting this value in equation (2), we obtain
'
63{ “:f__z' | \"f_l =

3y

V2

y[—j%—zJE]:

y=0 (4)

22y =0

Substituting this value in equation (3), we obtain



From equation (1), we obtain
Ox—-10y=-12

__-12+10y )
9 \

_— . . . A
Substituting this value in equation (2), $®tha|n
—12+10y Qv

13

0 +l__.
3 2 [
2

~12+10y 13

_|_

y
27 6
=24+20y+27y |1
54
47y =117+24
47y =141

(]

> |

.-1I=3

(4)

Substituting this value in equation (3), we obtain
12+10=3 18
9 g

2

Hence, x =2,y =3

= mx + 3.

Solve 2x + 3y = 11 and 2x — 4y = — 24 and hence find the value of ‘m’ for which y

Maths
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Answer

2x+3y=11 (]'}

2x—4y=-24 {2}

From equation (1), we obtain
11-3y
x=—— (3)

5
Substituting this value in equation (2), we obtain

11=3y-4y=-24 O
=Ty =-35 @b‘v
y=5 (4) <
Putting this value in equation (3), we obtain
_1::]] 23><5= %: 7

Hence, x = -2,y =5

Also,

yv=mx+3

5=-2m+3

-2m=2

m=-1

Form the pair of linear equations for the following problems and find their solution by

substitution method.

(i) The difference between two numbers is 26 and one number is three times the

other. Find them.

(ii) The larger of two supplementary angles exceeds the smaller by 18 degrees. Find

them.
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(iii) The coach of a cricket team buys 7 bats and 6 balls for Rs 3800. Later, she buys
3 bats and 5 balls for Rs 1750. Find the cost of each bat and each ball.

(iv) The taxi charges in a city consist of a fixed charge together with the charge for
the distance covered. For a distance of 10 km, the charge paid is Rs 105 and for a
journey of 15 km, the charge paid is Rs 155. What are the fixed charges and the

charge per km? How much does a person have to pay for travelling a distance of 25

km.
9
(v) A fraction becomes I'l, if 2 is added to both the numerator and the denominator.
5
Vil

If, 3 is added to both the numerator @B?Ehe denominator it becomes © . Find the
fraction. Qv

(vi) Five years hence, the age of Jacob will be three times that of his son. Five years
ago, Jacob’s age was seven times that of his son. What are their present ages?
Answer:

(i) Let the first number be x and the other humber be y such that y > x.

According to the given information,

y=3x (1)

y—x=26 (2)

On substituting the value of y from equation (1) into equation (2), we obtain
3r—-x=26

x=13 (3)

Substituting this in equation (1), we obtain

y = 39

Hence, the numbers are 13 and 39.

(ii) Let the larger angle be x and smaller angle be y.

We know that the sum of the measures of angles of a supplementary pair is always
1800,

Y U (L TR T PR R I« T I
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x+y=180" (1)
x—y=18" (2)
From (1), we obtain
x = 180° — y (3)

Substituting this in equation (2), we obtain

[ 80" —y— v =18

162°=2y

Bl°=y (4}

Putting this in equation (3), we obtain

x = 1800 — 81° ?5>/
D

= 9990 &\,@
Hence, the angles are 990 and 81°.
(iii) Let the cost of a bat and a ball be x and y respectively.

According to the given information,

Tx+6y=3800 (]:}
3x+5y=1750 (2}
From (1), we obtain
3R00 - Tx
N ©

Substituting this value in equation (2), we obtain

3x+5 [—"m}ﬂ_ h] ~1750
6
15
3x+ 2200 3% a5
3 6
35y 9500

-

AX =

=1750-——-
R}
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18x—35x  3250-9500

6 3
C17x 4250
6 3
~17x =-8500
x =500 (4)

Substituting this in equation (3), we obtain

3800 =7 =500
e —
’ 6

300

== 5[} \/
6 A\
o

Hence, the cost of a bat is Rs 500 and{?}%t of a ball is Rs 50.
(iv)Let the fixed charge be Rs x and per km charge be Rs y.
According to the given information,
x+10y =105 (]:}
x+15y=155 (2)
From (3), we obtain

x=105-10y (3)

Substituting this in equation (2), we obtain
105-10y+15y =155

Sp=350

y=10 {4]

Putting this in equation (3), we obtain
x=105-10=10

x=35

Hence, fixed charge = Rs 5
And per km charge = Rs 10
Charge for 25 km = x + 25y

— —~ p—~ —~ —~ p—p—
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X

(v) Let the fraction be V.

According to the given information,

xX=
From equation (1), we obtain I

x+2 9

y+2 11

1lx+22=9y+18

[1x-9y=-4 (1)

x+3 3

p+3 6

bx+18=5y+15 N4

bx—5y=-3 (2) @b?
4

—4'4-\9_1'

I

Substituting this in equation (2), we obtain

o[ =+ \|—5J:: -3
N L R

24454y 55y =-33

-y==9

y=9 (4)

Substituting this in equation (3), we obtain
~4 4+ 81
xX= =
11

4

=R |

Hence, the fraction is
(vi) Let the age of Jacob be x and the age of his son be y.

According to the given information,
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(x+5)=3(y+5)

x=3y=10 {I}
(x-5)=7(3-5)
x—Ty=-30 (2)

From (1), we obtain

x=3y+10 (3)

Substituting this value in equation (2), we obtain
Iy+10-Ty=-30

—d4y=—40

v=10 (4} @b‘

— . : . N .
Substituting this value in equation (3§$we obtain
x=3x10+10

=40

Hence, the present age of Jacob is 40 years whereas the present age of his son is 10

years.
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Solve the following pair of linear equations by the elimination method and the

substitution method:

(i) x+y=5and 2x-3y=4(ii) 3x+4y=10and 2x-2y =2

X 2y
(iii) 3x—=5y-4=0and9x=2y+7 (V) S+
Answer:
(i) By elimination method
_ v
x+y=5 (1) @byy

2x-3y=4 (2) %
Multiplying equation (1) by 2, we obtain
2x+2y=10 (3)

Subtracting equation (2) from equation (3), we obtain

Sv=6
6
=t

5

Substituting the value in equation (1), we obtain

.1.':5—E:E
5 5

) 19 6

X=—,y=—
57 5

By substitution method
From equation (1), we obtain

x=35

)
Putting this value in equation (2), we obtain
2(5-y)-3y=4

™. . ~
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o 6
! 5
Substituting the value in equation (5), we obtain
6 19
i=5——=—
5 5
) 19 6
X=—,¥=—
57 5

(ii) By elimination method
3x+4y=10 (1)

N
s
Multiplying equation (2) by 2, we obtaj

O

4x—4y=4 (3)

2x-2y=2 (2)

Adding equation (1) and (3), we obtain
Tx=14

x=2 (4)

Substituting in equation (1), we obtain
b+dy=10

dy=4

.1'I =I

Hence, x =2,y =1

By substitution method

From equation (2), we obtain

X = |+ v

X ) (5)

Putting this value in equation (1), we obtain
3(1+p)+4y =10

7y =7

1’.=|'
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Substituting the value in equation (5), we obtain
x=1+1=2

nx=2y=1

(iii) By elimination method

3x—5y—4=0 (1)
Oxr=2y+7
Ox—2y-T7=10 (2)

Multiplying equation (1) by 3, we obtain
Br—15y—-12=0 {3}

v
?\
Subtracting equation (3) from equation , we obtain
13y =-5 N\
5
V= 4
;3 (4)
Substituting in equation (1), we obtain
3x +§—4 =
13
ix= 27
13
9
X=—
13
. 9 =5
T

By substitution method
From equation (1), we obtain
Sy+4
x= 2
3 (5)

Putting this value in equation (2), we obtain
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Q(E;AI—Ey—?:D

13y=-5
5
13

Substituting the value in equation (5), we obtain

.1'. =

_&y
5[ 5J+-f-l
13

N
13 @%’
9 -5 &\,®
_1'=__|J_.'=_
137 13

(iv)By elimination method

x 2v
—t+—=-1
203
3x+dy=-6 (1)
x—2=3

3
3x—y=9 (2}

Subtracting equation (2) from equation (1), we obtain
S5y=-15

y=-3 (3)

Substituting this value in equation (1), we obtain
Jx—12=-6

Jx=06

x=2

Hence, x =2,y = -3

Rv cithctitiifion metrhocd
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From equation (2), we obtain

'+ 9
x=227
3 (5)
Putting this value in equation (1), we obtain
(TR
3 Y +4y=-6
L3 )
5y = -15
p=-3
Substituting the value in equation (5), we obtain
349 Y
Qv
xX=2,y=-3

Form the pair of linear equations in the following problems, and find their solutions

(if they exist) by the elimination method:

(i) If we add 1 to the numerator and subtract 1 from the denominator, a fraction
L]

reduces to 1. It becomes 2 if we only add 1 to the denominator. What is the

fraction?

(ii) Five years ago, Nuri was thrice as old as Sonu. Ten years later, Nuri will be twice

as old as Sonu. How old are Nuri and Sonu?

(iii) The sum of the digits of a two-digit number is 9. Also, nine times this humber is

twice the number obtained by reversing the order of the digits. Find the number.

(iv) Meena went to bank to withdraw Rs 2000. She asked the cashier to give her Rs

50 and Rs 100 notes only. Meena got 25 notes in all. Find how many notes of Rs 50

and Rs 100 she received.

(v) A lending library has a fixed charge for the first three days and an additional

charge for each day thereafter. Saritha paid Rs 27 for a book kept for seven days,
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while Susy paid Rs 21 for the book she kept for five days. Find the fixed charge and
the charge for each extra day.
Answer:

X

(i)Let the fraction be V.
According to the given information,

_'r+l_

=1 =x-y=-2 (1)
=1
X |
= =2x—y=1 {3}
v+l 2 v
w
Subtracting equation (1) from equation , we obtain
x =3 (3) \¢
Substituting this value in equation (1), we obtain
J—y=-12
—_-|_.' — —5
y=3
3
3,

Hence, the fraction is
(ii)Let present age of Nuri = x
and present age of Sonu = y

According to the given information,

(x-5)=3(y-5)

x=3y=-10 (1)
(x+10)=2(y+10)
x—2y=10 (2)

Subtracting equation (1) from equation (2), we obtain
y =20(3)

Substituting it in equation (1), we obtain
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x—60=—10
x =50
Hence, age of Nuri = 50 years

And, age of Sonu = 20 years

(iii)Let the unit digit and tens digits of the number be x and y respectively. Then,

number = 10y + x

Number after reversing the digits = 10x + y
According to the given information,
X+y=9(1)

9(10y + x) = 2(10x + y) v
88y —11x=0 b?\’
- Xx+ 8y =0 (2) &\/Q
Adding equation (1) and (2), we obtain
9y =9

y=1(3)

Substituting the value in equation (1), we obtain
x =8

Hence, the numberis 10y + x =10 x 1 + 8 = 18

(iv)Let the number of Rs 50 notes and Rs 100 notes be x and y respectively.

According to the given information,

x+y=25 (1)

S0x 4+ 100y = 2000 {2}

Multiplying equation (1) by 50, we obtain

30x 450y =1250 {3}

Subtracting equation (3) from equation (2), we obtain
50y =750

y=15

Substituting in equation (1), we have x = 10
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(v)Let the fixed charge for first three days and each day charge thereafter be Rs x
and Rs y respectively.

According to the given information,
x+4y=27 (1)
x+2y=21 {2}

Subtracting equation (2) from equation (1), we obtain

2y=06

y=3 (3)

Substituting in equation (1), we obtain o

x+12=27 N
Q

x=135 &\/

Hence, fixed charge = Rs 15

And Charge per day = Rs 3
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Which of the following pairs of linear equations has unique solution, no solution or

infinitely many solutions? In case there is a unique solution, find it by using cross
multiplication method.

(i) x-3p-3=0 (i) 2x+y=:
Ix-9y-2=10 3x+2y=
(iii) 3x—5y=20 (iv) x-3p-7=0
6x =10y =40 3x=3y=15=0
Answer: O
W
(i) x-3v-3=0 /\\/@
3x-9y-2=0
a, b -3 1 ¢ -3 3
3 9 2 2

Therefore, the given sets of lines are parallel to each other. Therefore, they will not

intersect each other and thus, there will not be any solution for these equations.

(i) 2x+y=5
Ix+2y=8
4_2 b 1 a_
d, 3’ h, 2‘:,: —8
a, b
=L
a, b

Therefore, they will intersect each other at a unique point and thus, there will be a
unique solution for these equations.

By cross-multiplication method,
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X v |

be,—be,  ca,—ca,  ab,—ab,

x B ¥ 1
~8—(=10) -15+16 4-3
XX
201
o1 Yy
2 1
x=2, =1
x=2,y=1
%
(iii) 3x-5y=20 N
6x—10y =40 ,\\,®
a 3 1 b _ -5 1 ¢ -20 1
a, 6 27 b -10 27 ¢ -40 2
a b g
a, b, o«

Therefore, the given sets of lines will be overlapping each other i.e., the lines will be

coincident to each other and thus, there are infinite solutions possible for these

equations.

{iv] x=3y=-7=0
Ix=-3y-15=0
ﬂ':l. 4"31:—3:| c',:—?_
a, 3 b, =3 ¢, =15 15
4 b
a, b,

Therefore, they will intersect each other at a unique point and thus, there will be a
unique solution for these equations.

By cross-multiplication,
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X B ¥ B 1

45—[21} —ZI—[—IS} —1—(—9}

x_y_1

24 -6 6

r _bogr_1

24 6 -6 6

y=4 and y=-1

x=4y=-1

(i) For which values of a and b will the followigg pair of linear equations have an
infinite number of solutions? b?\’
2x+3y =17 '\\/Q
(a=b)x+(a+b)y=3a+bh-2
(ii) For which value of k will the following pair of linear equations have no solution?
Ix+y=1
(2k-1)x+(k=1)y=2k+1
Answer:
(i) 2x+3y—T7=0
(a—b)x+(a+b)y—(3a+b-2)=0
a 2 b 3 [ =7 7

;??_ar b’ J'I?T_ﬂ'lh. c?_ (3a+b 2}:[3-:“1"} 2)

For infinitely many solutions,
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a b ¢
a b

2 7
a-b 3a+h-2
ba+2b—-4=Ta-Tbh
a—9h=-4 (1)

2 3
a-b a+b
2a+2h=3a-3b
a—5h=1) {2}

| . v

Subtracting (1) from (2), we obtain b‘?‘
4h =4 QY
h=1
Substituting this in equation (2), we obtain
a—5x1=0
a=>5

Hence, a = 5 and b = 1 are the values for which the given equations give infinitely

many solutions.
[ii} Jx+yv-1=0
[Ek - I}J;+{k - I}_r—lfr -1=0

a, 3 b,

a = ¢ -l |

!
a, 2k-1" b, k-1" ¢ —2k-1 2k+l
For no solution,

a, hl ¢
Lz
a, b

3 1 1
= *
2kB-1 k-1 2k+1
3 1
2kE-1 k-1

]
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k=2

Hence, for k = 2, the given equation has no solution.

Solve the following pair of linear equations by the substitution and cross-

multiplication methods:

Bx+3y=9
3x+2y=4
Answer:

Br+5y=9 {:}

x+2y=4  (ii) W
o
From equation (ii), we obtain &\§
4-2y

X

iii
= (i)
Substituting this value in equation (i), we obtain

Fd—0
E{I\4 2) |+5y=9

32-16y+15y=27
_I'v = _5
y=>=5 {h’}

Substituting this value in equation (ii), we obtain
Jx+10=4

x=-2

Hence, ¥ = 2. =3

Again, by cross-multiplication method, we obtain
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8x+35y-9=0
Ix+2y—4=0
X B ¥ 1

—20-(-18) —27-(-32) 16-15
x v

2 5 1

L oland £=1

-2 5

Form the pair of linear equations in the fol@bfng problems and find their solutions (if

R\
\%
(i)A part of monthly hostel charges 'is fixed and the remaining depends on the

they exist) by any algebraic method:

number of days one has taken food in the mess. When a student A takes food for 20
days she has to pay Rs 1000 as hostel charges whereas a student B, who takes food
for 26 days, pays Rs 1180 as hostel charges. Find the fixed charges and the cost of
food per day.

1 1
(ii)A fraction becomes 3 when 1 is subtracted from the numerator and it becomes 4
when 8 is added to its denominator. Find the fraction.
(iii)Yash scored 40 marks in a test, getting 3 marks for each right answer and losing
1 mark for each wrong answer. Had 4 marks been awarded for each correct answer
and 2 marks been deducted for each incorrect answer, then Yash would have scored
50 marks. How many questions were there in the test?
(iv) Places A and B are 100 km apart on a highway. One car starts from A and
another from B at the same time. If the cars travel in the same direction at different
speeds, they meet in 5 hours. If they travel towards each other, they meet in 1 hour.
What are the speeds of the two cars?
(v)The area of a rectangle gets reduced by 9 square units, if its length is reduced by

5 units and breadth is increased bv 3 units. If we increase the lenath bvy 3 units and
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the breadth by 2 units, the area increases by 67 square units. Find the dimensions of

the rectangle.

Answer:

(i)Let x be the fixed charge of the food and y be the charge for food per day.

According to the given information,
x+ 20y =1000 (]'}
x+26p=1180 (2}

Subtracting equation (1) from equation (2), we obtain
By =180

y =30 O
Substituting this value in equation (1) w& obtain

x4+ 2030 = 1000 ’<\/

x = 1000-600

x =400

Hence, fixed charge = Rs 400

And charge per day = Rs 30

X

(ii)Let the fraction be .
According to the given information,

x—1

|
y 3

X :
= = dx—y=8 2
y+E 4 ’ { }

Subtracting equation (1) from equation (2), we obtain
x=3 (3)

Putting this value in equation (1), we obtain

15—y=3

y=12
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>
Hence, the fraction is 12
(iii)Let the number of right answers and wrong answers be x and y
respectively.

According to the given information,

Jx—y=40 (1)

dxy—-2y=30

= 2x—v=25 (2'}

Subtracting equation (2) from equation (1), we obtain
x =15 (3) ?§>/
Substituting this in equation (2), we ob@%‘
—y=25 Y

y=5

Therefore, number of right answers = 15
And number of wrong answers = 5
Total number of questions = 20

(iv)Let the speed of 1% car and 2" car be v km/h and v km/h.

Respective speed of both cars while they are travelling in same direction = (¥ V)

km/h

Respective speed of both cars while they are travelling in opposite directions i.e.,

travelling towards each other = (¥t V) km/h

According to the given information,
S(H— v) =100

=u—-v=20 _..(1)

Hu+v)=100 ..(2)

Adding both the equations, we obtain
2u=120

u=060kmh (3)
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Substituting this value in equation (2), we obtain

v = 40 km/h

Hence, speed of one car = 60 km/h and speed of other car = 40 km/h

(v) Let length and breadth of rectangle be x unit and y unit respectively.

Area = xy

According to the question,

(x=5)(y+3)=xy-9

= 3x-5y-06=0 (1)
(x+3)(y+2)=xy+67
= 2x+3y—-61=10 (2) O
Ny
By cross-multiplication method, we obt&
&

x 3 v B I
305—-(-18) —12—-(-183) 9—(-10)
Y _2
323 171 19
x=17,v=9

Hence, the length and breadth of the rectangle are 17 units and 9 units respectively.
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Exercise 3.6

Question 1:

Solve the following pairs of equations by reducing them to a pair of linear equations:

. 1 1 i i+i:
{1) '?_r+¥:2 { ]' \I,r; ‘J{; 2

4 1% T -7
(iii) ;+3_v=14{”} x—1+_v—2 “
6 3 v
3 4y-23 e
x x-1 y-2 @b‘
Tx=2y 2\4
) -5
xy
8x+7y Is{x-'i_} 6x+3y = 6xy
Xy - 2x+4y =35y
1 | 3
(vii) 10 + 2 =4 (viii) - + el
x+y x—y Ix+y 3x—-v 4
s s _ I
X+ :c—y_ 2(3-‘""’}') E{BI—J’}
Answer:
1 1
(i) —+—=2
2x 3y
| | 13
—_— — e —
Jx 2y 6

Let X and? , then the equations change as follows.
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Poog 4
E+E:2 = 3p+2g-12=0 (1}
r,a B3 2p+3g-13=0 (2)
32 06
Using cross-multiplication method, we obtain
P q _ 1
—26—(-36) -24—-(-39) 9-4
p_a_1
I 15 5
p_1 and i —]7 v
10 5 15 5 A\
2andg=3 @b‘v
= an =
L <
—=2and — =3
X ¥
1 1

x 3 and y 3

2 3

1l ——+——==2

() =+

4 9 |

NPT

1 | —q

Putting ‘-'G and "JIT in the given equations, we obtain
2p+3g=12 (]}
4p—9g=-1 (2)

Multiplying equation (1) by 3, we obtain
6p + 9g = 6 (3)
Adding equation (2) and (3), we obtain
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10p=5

(4)

[

p=

Putting in equation (1), we obtain

2X1+3ff=2
2

Jg =1

(i) F43p-14

X

3 ay=23

x

1

= ;;
Substituting *
dp+3y=14
ip—4y=123

in the given equations, we obtain
= 4p+3v-14=10 {]]

= Ip—4y-23=0 {E]

By cross-multiplication, we obtain
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P B ¥ _ |
-69-56 —42-(-92) -16-9
p _y_-1
-125 50 25
- s
P —and L =__

~125 25 50 25
p=iandy=-2

X
1
X=— v
2
y=-1 @byy
- A4
. 5 1 o\
(iv) -+ =2
x-1 y-2
6 3
x—=1 y=-2
1 1
—_— Jlrj' : 2 = q
Putting x—1 and ¥~ in the given equation, we obtain
Sp+g=2 (1)
6p-3g=1 (2)
Multiplying equation (1) by 3, we obtain
15p+3g==6 (3)
Adding (2) an (3), we obtain
21p=7
. 1
P=3

Putting this value in equation (1), we obtain
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Sx—+g=12
q:j_i—l
3 3
P_—l -1
x-1 3
=x-1=3
—x=4
f_—l =—
! y=2 3
y—2=3 ?§>/
.]'=5‘ @b‘
v=4,y=5 AN\
-
(v) Tx Vs
Xy
-
T 2.5 )
v ox
Ex+?}-‘:|5
xy
§+E—]5 (2)
yox
1 1
_=P — =
Putting ¥ and Y in the given equation, we obtain
2p+Tg=>5 = -2p+T7g-5=0 (3)
Tp+8g5=15 = Tp+8g—-15=0 {4]

By cross-multiplication method, we obtain
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P a g : 1
—lﬂS—{—4D} -35-30 -16-49
p g |
65 65 65
P _ 1 and -9 — |
-6y  —-03 —-63 —03
p=1 and g=I
P :l =] q :l =1
X ¥
x=1 y=1I
(vi) 6x+3y=06xy ?§>/
6 3 N4
=226 (1) Qv
vox
2x+4y =35xy
2
;_l_i =5 {2}
v ox
1 1
= P —_=
Putting ¥ and ¥ in these equations, we obtain
Ip+bg—-6=10
dp+2g-5=10

By cross-multiplication method, we obtain
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_ q _
-30—(-12) -24-(-15) 6-24
g1
-18 -9 —18
18 18 0 18
1
p=1 and ff=5
N B |
! x 4 vy 2
=1 y=2 ?9/
Hence, x =1,y =2 @b‘
v
. 10 2
{vll] + 4
X+y x—y
15 5 _
X+y x-y
1 1
Putting * ™Y and *~Y  in the given equations, we obtain
10p+2g=4 = 10p+2g—-4=0 (]]
15p -5 =-2 = 15p-5g+2=0 {3]
Using cross-multiplication method, we obtain
ro_ g 1
4-20 -60-(20) -50-30
po_q _ 1
-16  —80 -80
Po_ | and q _ 1
-16  —80 80 —80
P :é and g =1
5
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I 1 |

P= X+ B 5 and g = x—y

x+y=5 (3)

and x—y =1 (4)

Adding equation (3) and (4), we obtain
2x=6

x=3 (5)

Substituting in equation (3), we obtain

y=2

Hence, x =3,y =2

(viii) I + L
Ix+y 3x—-y 4
I I
2(3x+y) 2(3x-y)

= p and
Putting ¥V 3x—y
prg== (1)
p_g_-1
2 2 B8
-1
e 2
p=4= (2)
Adding (1) and (2), we obtain
3 1
Ip=
P=41
1
2p=—
P=3
1
7=

4

\v
o

=4
in these equations, we obtain
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1_,-21
4 J 4
1 1 1
fjy=—+—=—
4 4 72
] 1
1= = —
3x+yv 4
3x+y=4 (3)
1 ]
o= = —
! Jx—y 2
3x-y=2 (4)
Vil
Adding equations (3) and (4), we obtain by
bxr=>0 &\/

x=1 (5)
Substituting in (3), we obtain
3(1)+y=4

y=1

Hence, x =1,y =1

Formulate the following problems as a pair of equations, and hence find their

solutions:

(i) Ritu can row downstream 20 km in 2 hours, and upstream 4 km in 2 hours. Find

her speed of rowing in still water and the speed of the current.

(i) 2 women and 5 men can together finish an embroidery work in 4 days, while 3

women and 6 men can finish it in 3 days. Find the time taken by 1 woman alone to

finish the work, and also that taken by 1 man alone.

(iii) Roohi travels 300 km to her home partly by train and partly by bus. She takes 4

hours if she travels 60 km by train and remaining by bus. If she travels 100 km by

train and the remaining by bus, she takes 10 minutes longer. Find the speed of the

train and the bus separately.
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Answer:
(i)Let the speed of Ritu in still water and the speed of stream be x km/h
and y km/h respectively.

Speed of Ritu while rowing
Upstream = II'1r_*!"']|km/h

Downstream = (x+7) km/h

According to question,

2(x+y)=20

= x+v=10 (1) \>/
W

2(x-y)=4 \/@b‘

= x—y=2 (2) A

Adding equation (1) and (2), we obtain
2x=12 = x=6
Putting this in equation (1), we obtain

y=4

Hence, Ritu’s speed in still water is 6 km/h and the speed of the current is 4 km/h.

(ii)Let the number of days taken by a woman and a man be x and y respectively.

1

Therefore, work done by a woman in 1 day = ¥

1
Work done by a man in 1 day =

According to the question,



Maths

] ]
—=pand —=¢q
Putting Y in these equations?\@é obtain
0

QY

|
2p+5q= 2 v
= 8p+20g=1
1
p+bg=—
P +og 3
= 9p+18g =1
By cross-multiplication, we obtain

p g 1

20—(-18) —9—(-8) 144-180
r_4q9_ 1

2 -1 =36

A

-2 36 -1 =36

x=18 v=236

Hence, number of days taken by a woman = 18

NiimalaAar AF Aaviee F=loAarm lMvs = o mmAamm e OO
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(iii) Let the speed of train and bus be v km/h and v km/h respectively.

According to the given information,

o
80,2490 _, (1)
] V '
100,200 25 )
u v [{]
1 1
—_=pn —=4q
Putting and Vv in these equations, we obtain
60p + 240g =4 {'5}
2
100 +200g = 2> N
6 @b‘
600 +1200g = 25 {4} RV

Multiplying equation (3) by 10, we obtain
600p +2400g =40  (5)

Subtracting equation (4) from (5), we obtain

1200g =15

15 |
= = 6
171200 " 80 (6)
Substituting in equation (3), we obtain
6lp+3=4
60p =1
. 1
! 60

1 1 11
7= = and g=-—=
P60 = %0

w=60km/h and v=80km'h
Hence, speed of train = 60 km/h
Speed of bus = 80 km/h
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Exercise 3.7

The ages of two friends Ani and Biju differ by 3 years. Ani’s father Dharam is twice
as old as Ani and Biju is twice as old as his sister Cathy. The ages of Cathy and
Dharam differs by 30 years. Find the ages of Ani and Biju.

Answer:

The difference between the ages of Biju and Ani is 3 years. Either Biju is 3 years
older than Ani or Ani is 3 years older than Biju. However, it is obvious that in both
cases, Ani’s father’s age will be 30 years mor\e/than that of Cathy’s age.

Let the age of Ani and Biju be x and y yeq;?xr/espectively.

Therefore, age of Ani’s father, Dhara%—, 2 X X = 2x years

_.!.L
And age of Biju’s sister Cathy 2 years

By using the information given in the question,
Case (I) When Ani is older than Biju by 3 years,

x—-y=3()
2x-2 =30
2

4x — y = 60 (i)

Subtracting (/) from (ii), we obtain
3x =60 -3=057

57
3 =

Therefore, age of Ani = 19 years

19

xX=

And age of Biju = 19 — 3 = 16 years
Case (II) When Biju is older than Ani,
y—=x=3()

2Ix—2 =30

ey
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4x —y = 60 (ii)

Adding (i) and (ii), we obtain

3x = 63

x =21

Therefore, age of Ani = 21 years

And age of Biju = 21 + 3 = 24 years

One says, “Give me a hundred, friend! I shall then become twice as rich as you”. The
other replies, “If you give me ten, I shall be six times as rich as you”. Tell me what is
the amount of their (respective) capital? [FroQ) the Bijaganita of Bhaskara II)
[Hint: x + 100 = 2 (y — 100), y + 10 = Eg?\'/— 10)]

Answer: «\,

Let those friends were having Rs x and y with them.

Using the information given in the question, we obtain

x + 100 = 2(y — 100)

x + 100 = 2y — 200

x — 2y = =300 (/)

And, 6(x — 10) = (y + 10)

6x —60=y + 10

6x —y = 70 (if)

Multiplying equation (ii) by 2, we obtain

12x — 2y = 140 (iii)

Subtracting equation (i) from equation (iii), we obtain

11x = 140 + 300

11x = 440

x =40

Using this in equation (i), we obtain

40 — 2y = =300

40 + 300 = 2y

v — AN
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y =170
Therefore, those friends had Rs 40 and Rs 170 with them respectively.

A train covered a certain distance at a uniform speed. If the train would have been
10 km/h faster, it would have taken 2 hours less than the scheduled time. And if the
train were slower by 10 km/h; it would have taken 3 hours more than the scheduled
time. Find the distance covered by the train.
Answer:
Let the speed of the train be x km/h and the time taken by train to travel the given
distance be t hours and the distance to traveras d km. We know that,

. \%
Speed = — Distance travelled _ @b?
Time taken to travel that dlsraKw
_ E?r
3
Or, d = xt (i)

X

Using the information given in the question, we obtain
d
(1
[.1.‘+]{]'][.f—2] =d
xi+10r=2x-20=d
By using equation (i), we obtain
— 2x + 10t = 20 (ii)
d
(1+3)
(x=10)(r+3)=d
xi—100+3x-30=d
By using equation (i), we obtain
3x — 10t = 30 (iii)

Adding equations (ii) and (iii), we obtain

(x+10)

-
L

(x—10)
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x =50
Using equation (ii), we obtain
(=2) x (50) + 10t = 20
—-100 + 10t = 20
10t = 120
t =12 hours
From equation (i), we obtain
Distance to travel = d = xt
=50 x 12
= 600 km N
Hence, the distance covered by the train @%60 km.
Qv
The students of a class are made to stand in rows. If 3 students are extra in a row,
there would be 1 row less. If 3 students are less in a row, there would be 2 rows
more. Find the number of students in the class.
Answer:
Let the number of rows be x and number of students in a row be y.
Total students of the class
= Number of rows x Number of students in a row
= Xy
Using the information given in the question,
Condition 1
Total number of students = (x — 1) (y + 3)
xy=x-1)(y+3)=xy—-y+3x—-3
3x-y—-3=0
3x —y=3()
Condition 2
Total number of students = (x + 2) (y — 3)
Xy =Xy +2y —3x—6

Dv o vy — & (i
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Subtracting equation (ii) from (i),
(3x —y) = (3x = 2y) = 3 - (-6)
-y+2y=3+6

y=9

By using equation (i), we obtain
3x -9=3

3x=9+3=12

x=4

Number of rows = x = 4

Number of studentsinarow =y =9

W
Number of total students in a class = xy T X 9 =36
Qv
Ina AABC, ZC =3 4B =2 (LA + ZB). Find the three angles.
Answer:
Given that,

/C=3/B=2(/A+ /B)
3/B = 2(/A + /B)
3/B=2/A+2/B
/B=2/A

2 /A= /B=0..()

We know that the sum of the measures of all angles of a triangle is 180°. Therefore,

ZA+ /B + ZC = 180°

ZA+ /B + 3 4B = 180°

ZA + 4 £B = 180° ... (ii)

Multiplying equation (/) by 4, we obtain
8 LA -4 4B =0 ... (iii)

Adding equations (ii) and (iii), we obtain
9 ZA = 180°

ZA = 20°
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From equation (ii), we obtain
20° + 4 /B = 180°

4 /B = 160°
ZB = 40°
ZC =3 4B

= 3 x 40° = 120°

Therefore, ZA, £ZB, £C are 20°, 40°, and 120° respectively.

Draw the graphs of the equations 5x — y = 5 and 3x — y = 3. Determine the co-

ordinates of the vertices of the triangle forn'.@d' by these lines and the y axis.

Answer:

5 -y =5

Or,y=5x-5

The solution table will be as follows.
x|0 112

y|-5]01|5

3x—-y=3

Or,y=3x-3

The solution table will be as follows.
x1|0 112

y|—-3101]3

The graphical representation of these lines will be as follows.
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4 Y
7L Sx--p=15
G4
54 2.5}
4l
it (2, 3)
e 8
|

Ko
T6-5-4-3-2-19]

v
It can be observed that the required triangle is AABC formed by these lines and y-

axis.

The coordinates of vertices are A (1, 0), B (0, — 3), C (0, — 5).

Solve the following pair of linear equations.

(px+qgy=p-gq

gx —py=p+g

(iax + by =c

bx+ay=1+c
LA

(iii) @ h

ax + by = a* + b?

(iv) (@ = b) x + (@ + b) y = a°— 2ab — b?

(@ +b)(x+y)=a’+b?
(v) 152x — 378y = — 74
— 378x + 152y = — 604

Answer:

(NXPY - AV — N — A 1)
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gx —py=p+q..(2)

Multiplying equation (1) by p and equation (2) by g, we obtain
p’x + pqy = p> — pq ... (3)

q°x — pgy = pg + G* ... (4)

Adding equations (3) and (4), we obtain

P + G* x = p? + ¢

(p*+q)x=p*+¢°

N

ﬁl' +|£f'
From equation (1), we obtain \>/
p(l)+qgy=p-q @b‘?\
ay=-g 2\¢
y=-1

(ijax + by = c ... (1)
bx+ay=1+c..(2)
Multiplying equation (1) by a and equation (2) by b, we obtain
a’x + aby = ac ... (3)
b?>x + aby = b + bc ... (4)
Subtracting equation (4) from equation (3),
(a> - b*) x=ac—bc—b
~ cla=b)-b
' a’ —b
From equation (1), we obtain

ax+ by =c
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V=

.:.-{(I[“_h}_h},+h

lf-l': —h:
Na—=b)—ab
m{uﬁ ] al Fhy=c
a —b
by = m.[”-._ h}— ah
a —=h
ac—bc—ae+abe+ab
by = —
a —h
abe—b ¢+ ab
hy = —
a —h
1"‘.'_1-' _ hcl{ﬂ,_ h} + ab
a —h
cla—b)+a
1-‘ =f
' a —h
X Yy
(i) @ h

Or, bx —ay =0 .. (1)
ax + by =a’+ b* ... (2)

Multiplying equation (1) and (2) by b and a respectively, we obtain

b’>x — aby = 0 ... (3)
a’x + aby = a> + ab? ... (4)

Adding equations (3) and (4), we obtain

b’*x + a’x = a° + ab?
x (b* + a%) = a (a*> + b?)
X =4

By using (1), we obtain

b(a)—ay=0
ab—-ay=0
ay = ab

yv=>b
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(iv) (@ = b)x + (@ + b) y =a’- 2ab — b* .. (1)
(@+b)(x+y)=a’+b?
(@a+b)x+(@a+b)y=a*+b>..(2)

Subtracting equation (2) from (1), we obtain
(@a—-b)x—(a+b)x=(a’-2ab - b?) - (a* + b?)
(@a—b-a-b)x=-2ab- 2b°

- 2bx = —2b (a + b)

XxX=a+b

Using equation (1), we obtain
(@a—-b)(@a+b)+(a+b)y=a*-2ab-0>b’

2 2 \>/
a’-b>*+(@+b)y=a*-2ab-»b &v
(@+b)y=-2ab &\,

_ —2ab
_a+e’}__

(v) 152x — 378y = — 74
76x — 189y = — 37
189y —37
S76 (1)
— 378x + 152y = — 604
— 189x + 76y = — 302 ... (2)

Substituting the value of x in equation (2), we obtain
—1:5u| (1895371 261 — 30
o)
—(189)%?y + 189 x 37 + (76)*y = — 302 x 76
189 x 37 + 302 x 76 = (189)? y — (76)% y
6993 + 22952 = (189 — 76) (189 + 76) y
29945 = (113) (265) y
y=1
From equation (1), we obtain
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- 189(1)-37
e T6
18937 152
e T6 _W
x=2

ABCD is a cyclic quadrilateral finds the angles of the cyclic quadrilateral.

Answer:

We know that the sum of the measures of opposite angles in a cyclic quadrilateral is
180°.

Therefore, /A + ZC = 180

4y + 20 — 4x = 180

—4x + 4y = 160

xX—y=-=40()

Also, /B + 4D = 180

3y -5-7x+5=180

— 7x + 3y = 180 (ii)

Multiplying equation (/) by 3, we obtain
3x — 3y = — 120 (jii)

Adding equations (ii) and (iii), we obtain
- 7x+ 3x =180 — 120
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x =-15

By using equation (i), we obtain
x—y=-40

-15-y=-40

y =—15+ 40 = 25

ZA =4y + 20 = 4(25) + 20 = 120°
ZB =3y —5=3(25)-5=70°

ZC = —4x = — 4(- 15) = 60°
ZD=-7x+5=-7(-15)+ 5= 110°
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Check whether the following are quadratic equations:

(i) (x+1) =2(x-3) (i) x'—2x=(-2)(3-x)
(i) (x=2)(x+1)=(x—1)(x+3) (iv)  (x=3)(2x+1)=x(x+3)
(V) QrD(-3)=(x+5)(-1) (i) 2Pedrel=(x-2)

(vii() (x+2) =2x(x"~1) (i) = dx" x4 =(x-2)
. W
Answer: Q

~ N
(i) (x+1) =2(x-3)=> " +2x+12 20— 6= 2" +7=0

It is of the form ax’ +bx+c=0,

Hence, the given equation is a quadratic equation.

(i) " =-2x=(-2)(3-x)=x" -x=—6+2x=x"-dx+6=0

It is of the form ax’ +bx+c=0
Hence, the given equation is a quadratic equation.

(i)  (x=2)(x+1)=(x—1)(x+3)=x" —x-2=x"+2x-3=3x-1=0

It is not of the form ax’ +bx+c=0
Hence, the given equation is not a quadratic equation.

(iv) (x=3)(2x+1)=x(x+5)=2x" -5x-3=x"+5xr=x" —10x-3=0

It is of the form ax’ +bx+c=0,

Hence, the given equation is a quadratic equation.
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(v)  (2x=1)(x=3)=(x+5)(x—1)= 28 =Tx+3=x"+4x-5=2" - 11x+8=0 It is

of the form ax +bx+c=0

Hence, the given equation is a quadratic equation.
(vi) ¥ 43r41=(x-2) > +3r+1=x’ +4-4xr = Tx-3=0
It is not of the form ax’ +bx+c=0

Hence, the given equation is not a quadratic equation.

(vii) (x+2) =2x(x" ~1) = x' + 84627 + 11~\_x;= 2= 2w = x - Mr-6x' -8=0,
?\/
not of the form ax” +bx+c=0, \/@b‘

Hence, the given equation is not a quadratic equation.
(viii) ' =4’ —x+1=(x-2) = ' -4  —x+1=3"—8-62" +12x = 2’ = 13x+9 =0
It is of the form ax’ +bx+c=0,

Hence, the given equation is a quadratic equation.

Represent the following situations in the form of quadratic equations.
(i) The area of a rectangular plot is 528 m?. The length of the plot (in
metres) is one more than twice its breadth. We need to find the length
and breadth of the plot.

(ii) The product of two consecutive positive integers is 306. We need
to find the integers.

(iii) Rohan’s mother is 26 years older than him. The product of their
ages (in years) 3 years from now will be 360. We would like to find

Rohan’s present age.
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(iv) A train travels a distance of 480 km at a uniform speed. If the
speed had been 8 km/h less, then it would have taken 3 hours more to
cover the same distance. We need to find the speed of the train.
Answer:
(i) Let the breadth of the plot be x m.
Hence, the length of the plot is (2x + 1) m.
Area of a rectangle = Length x Breadth
5. 528 = x (2x + 1)

2 - ’] \>/
= 2x +x-528=0 b&v
(ii) Let the consecutive integersche x and x + 1.
It is given that their product is 306.

Cox(x+1)=306= x"+x-306=0

(iii) Let Rohan’s age be x.

Hence, his mother’'s age = x + 26

3 years hence,

Rohan’sage = x + 3

Mother's age = x + 26 + 3 = x + 29

It is given that the product of their ages after 3 years is 360.

(iv) Let the speed of train be x km/h.

ﬂ hrs
Time taken to travel 480 km = «
In second condition, let the speed of train = (x-8) km/h
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It is also given that the train will take 3 hours to cover the same
distance.

(480

(5
Therefore, time taken to travel 480 km = * * hrs

Speed x Time = Distance

[,1.' —8}[ﬁ + 3] =480

¥

— 480+ 3x— 2020 24 480 o
X
W
3840 o
= 3x— 24
- ~

&\/
= 3x" —24x+3840 =0

— x —8x+1280=0
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Find the roots of the following quadratic equations by factorisation:

(i)  x"=3x-10=0 (i) 2x"+x-6=0

(iii)  V2x*+7x+5J2 =0 (iv)  2x° _ué:n

(v) 100x" =20x+1=0

Answer:

(i) ¥ =3x—=10 W

) e

=x"=5x4+2x-10 &\§
—r{.x‘—ﬁ}—z{.r—ﬁ}
=(x-5)(x+2)

Roots of this equation are the values for which['r_s}{"urz] =0
wX=5=Qor ¥+2=0
i,e., x=50rx=-2
(i)  2x +x-6
=2y +4x-3x-6
=2x(x+2)-3(x+2)
=(x+2)(2x-3)

(x+2)(2x-3)

Roots of this equation are the values for which =0

L x+2=Qor 2x-3=0

3
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(i)  V2x'+Tx+542
= \,E_r: +5x 4+ 2x+5\|"§
=_1-[J2x+5]+ Jl[u’2x+ 5)

- (Vax+5)(x+43)

Roots of this equation are the values for which

coA2x4s5 2 0 or x+2 = 0

- N ) N3
e, x = or x = Qv

: |
v Tyt e —
(iv) X —xtg
Lo s .
= —(16x" ~8x+1]
8
=l{mf—4x-4x+1}
8
1
=—[dx(dx-1)-1{4x-1
g (4x(4x=1)=1(4x-1))
] 3
= _—(dx =1V
S(4x=1)

(4x—1)

Roots of this equation are the values for which =0

Therefore, (4x-1)=0or(4x—-1)=0

(V2x+5)(x++2)
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(v) 100x~ = 20x +1
= 100x" =10x=10x+1
=10x(10x=1)=1(10x~1)

(10x—1)

(10x-1)’

Roots of this equation are the values for which =0

Therefore, (10x-1)=0or(10x-1)=0

xXr= I::] arx =

v

S
Qv

(i) John and Jivanti together have 45 marbles. Both of them lost 5

i.e.,

marbles each, and the product of the number of marbles they now
have is 124. Find out how many marbles they had to start with.

(ii) A cottage industry produces a certain number of toys in a day. The
cost of production of each toy (in rupees) was found to be 55 minus
the number of toys produced in a day. On a particular day, the total
cost of production was Rs 750. Find out the number of toys produced
on that day.

Answer:

(i) Let the number of John’s marbles be x.

Therefore, number of Jivanti’s marble = 45 — x

After losing 5 marbles,

Number of John’s marbles = x — 5

Number of Jivanti’'s marbles = 45 — x — 5 =40 — x

It is given that the product of their marbles is 124.
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C(x=5)(40-x)=124

= " —45x+324=0

=y =360 —9x+324 =10
= x(x-36)-9(x-36)=0
= (x=36)(x=9)=0

Either *=36=00rx-9=0
i.e., x=360rx=9

If the number of John’s marbles = 3Q>/

Then, number of Jivanti’'s marb,I&eQ&— 45 -36=9
9,

Then, number of Jivanti’'s marbles = 45 — 9 = 36

If number of John’s marbles =

(ii) Let the number of toys produced be x.
". Cost of production of each toy = Rs (55 — x)

It is given that, total production of the toys = Rs 750

Cox(55—x) =750

= x —55x+750=0

= x' —=25x=30x+750 =0
= x(x-25)-30(x-25)=0
= (x=25)(x-30)=0

Either *~25=0o0orx-30=0
i.,e., x =25o0rx =30

Hence, the number of toys will be either 25 or 30.
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Which of the following are APs? If they form an A.P. find the common
difference d and write three more terms.
(i) 2, 4, 8, 16 ...

3l

2 L]
2

(ii)
(i) — 1.2, = 3.2, = 5.2, — 7.2 ..
(iv) — 10, - 6, — 2, 2 ...

| Lh

— — \Y
(v) 33+ V2352023432 W

Q&
(vi) 0.2, 0.22, 0.222, 0.2222 &V
(vii)0, — 4, — 8, — 12 ...

1 1 |
27 27 27"

b | —
.

(viii)
(ix) 1, 3,9, 27 ...

(x) a, 2a, 3a, 4a ...

(xi) a, a%, a3, a* ...

(xii) V2,48.418,432 ...
(xiii) V3:V6,49.412 ..
(xiv) 12, 32, 52, 7° ...
(xv) 12, 5%, 7%, 73 ...
Answer:

(i) 2, 4, 8, 16 ...

It can be observed that

az—a1=4—2=2
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ds —adz= 8-4=14
a4—a3=16—8=8
i.e., ak+1— ak is not the same every time. Therefore, the given

numbers are not forming an A.P.

q
2,;__3,E
(i) 2 2
It can be observed that
q
m_u=%_z=%
) 5 1 ?§>’
i, —da, =3 = @b‘
’ 2 2 &\/
1
a,—-a,=—=3= 5

i.e., dk+1— ak is same every time.
1
d=—
Therefore, 2 and the given numbers are in A.P.

Three more terms are

g =il oy
2 2
a":ihlzq

2 2
f.-,=gll=5
o202

(iii) =1.2, =3.2, =5.2, =7.2 ...
It can be observed that
a—as=(-3.2)—-(-1.2) =-2
as—ax=(-5.2) - (-3.2)

~n o N =7 D)\ (D) — O

I
I
N
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i.e., dk+1— ak is same every time. Therefore, d = -2

The given numbers are in A.P.

Three more terms are
as=—-7.2-2=-9.2
ag=—92-2=-11.2
a;=-11.2-2=-13.2

(iv) =10, -6, =2, 2 ...

It can be observed that

a, — a1 = (-6) — (—10) = 4 W\y
a-a=(-2)-(-6)=4 O
a-a=(2)-(-2)=4

i.e., dk+1 — ak is same every time. Therefore, d = 4
The given numbers are in A.P.

Three more terms are

as=2+4=6

as=6+4=10

a;=10+4 =14

(v) 33+ 2.34242.3432,...

It can be observed that
a, —d, =3++42-3=42

a, —da, =3+242-3-V2=\2
a, —a, =3+3J2-3-22=2

i.e., aks1 - ax is same every time. Therefore, ¢ =2

The given numbers are in A.P.
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Three more terms are
a,=3+32+V2=3+42

a, =3+42+2=3+5\2
a,=3+5¥2 442 =3+642

(vi) 0.2, 0.22, 0.222, 0.2222 ....

It can be observed that

a —ai=0.22-0.2=0.02

asz —az=0.222 — 0.22 = 0.002

as —as = 0.2222 - 0.222 = 0.000&?9/
i.e., ak+1 — ax is not the same y time.
Therefore, the given numbers are not in A.P.
(vii) 0, —4, -8, —12 ...

It can be observed that
a,—ar=(—4)-0=-4
az—a=(-8)-(-4)=-4
as—az=(-12) - (-8)=-4

i.e., ak+1 — ax is same every time. Therefore, d = -4

The given numbers are in A.P.
Three more terms are
as=-12 -4 =-16
as=—16 -4 =-20
a;=—20-4=-24

|
(vii) 272727 27

T ~Fan be nhecervied that
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a,—a, =| —— —[——J:{]
2) \ 2
1Y (1)
iy —d, =| —— —|——|—U
) . 2) 0 2)
1y \
f,—d,=|—— —|—— =0

i.e., ak+1 — ax is same every time. Therefore, d = 0
The given numbers are in A.P.

Three more terms are

\v/
@“‘VV
&\/

i, =

P | = b | = b | =

(ix) 1, 3,9, 27 ...

It can be observed that
a—a=3-1=2

az3—a=9-3=6

ds —az3=27-9=18

i.e., dk+1 — ak is not the same every time.
Therefore, the given numbers are not in A.P.
(x) a, 2a, 3a, 4a ...

It can be observed that
a—ay=2a—-a=a
az—a,=3a-—-2a=a

ds —az=4a — 3a = a
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i.e., dk+1 — ak is same every time. Therefore, d = a
The given numbers are in A.P.
Three more terms are
as =4a+a = 5a
ds = 5a +a = 6a
a;=6a+a=7a
(xi) a, a°, a°, a* ...
It can be observed that
as—ai=a —-a=a(a-1) bysy
as—a=a —-a’=a’(a-1) \,Q
o\
as—as=a' —-a=a(a-1)
i.e., dk+1 — ak is not the same every time.

Therefore, the given numbers are not in A.P.
(Xii) \-E \.-'4"‘_‘1 \."m \E

It can be observed that

a,—a, =8-v2=22 -2 =2

a,—a, = T8 -B =32 -2J2 =2
a,—a,=32-J18=4J2-32=2

i.e., dk+1 — ax is same every time.
Therefore, the given numbers are in A.P.
And, d=+2

Three more terms are
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{;5:\@—'\[:4\'5_‘\'{5:5\'13=J'5_
cfﬁziﬁ-l-ﬁ:ﬁﬁ:ﬁ
a, =632 +2=7J2 =08

(xiii) ‘\."EJ\."IE. \."'G-\l'{ﬁ

It can be observed that

a,—a, = Jﬁ—ﬁ:-\,ﬂ?}xl—ﬁ :q‘ﬁ(\ﬁ—l]

a, —d, =ﬂ'ﬁ—£=3—\f€=ﬁ(£—\ﬁ]

a,—a, =12 =9 =23 33 :x."':‘:(l—\@/
' 0

i.e., dk+1 — ak is not the same eery time.
Therefore, the given numbers are not in A.P.
(xiv) 12, 32, 52, 7° ...

Or, 1,9, 25, 49 .....

It can be observed that

a—a=9-1=8

as—a,=25-9=16
das—az=49 — 25 =24

i.e., ak+1 — ax is not the same every time.
Therefore, the given numbers are not in A.P.
(xv) 12, 52, 7%, 73 ...

Or1, 25,49, 73 ..

It can be observed that
a—a=25-1=24
as—a=49 - 25 =24
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as—as=73—-49 =24

i.e., dk+1 — ak is same every time.
Therefore, the given numbers are in A.P.
And, d = 24

Three more terms are

as =73+ 24 = 97

ds =97 + 24 =121

a;= 121 + 24 = 145
v

W
Find two numbers whose sum i@ and product is 182.
Answer:
Let the first number be x and the second number is 27 — x.
Therefore, their product = x (27 — x)
It is given that the product of these numbers is 182.
Therefore, x(27—x)=182
=¥ =27x+182=0
= x* —13x—14x+182 =0
—x(x-13)-14(x-13)=0
= (x=13)(x-14)=0

Either *~13=00rx-14=0
i,e., x =13 orx =14

If first number = 13, then
Other number = 27 — 13 = 14

If first number = 14, then
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Other number = 27 — 14 = 13

Therefore, the numbers are 13 and 14.

Find two consecutive positive integers, sum of whose squares is 365.
Answer:

Let the consecutive positive integers be x and x + 1.

Given that x* + (x+ I]: =365

= x4+ x +1+2x =365

: v
= 2x" +2x-364 =0 N

= x" +x-182=0 ,\\,@

= x" +14x—13x-182=0

= x(x+14)-13(x+14)=0

—>{.1:+]4}{.T—|3):I}

Eitherx + 14 =0o0rx —-13 =0, i.e., x=—-140rx= 13
Since the integers are positive, x can only be 13.
SoX+1=13+1=14

Therefore, two consecutive positive integers will be 13 and 14.

The altitude of a right triangle is 7 cm less than its base. If the
hypotenuse is 13 cm, find the other two sides.

Answer:

Let the base of the right triangle be x cm.

Its altitude = (x — 7) cm
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From pythagoras theorem,

Base® + Altitude” = Hypotenuse®

s+ (x=7) =13

= x" +x° +49—-14x =169

= 2x" —14x-120=0

= —Tx-60=0

= x' —12x+5x-60=0

= x(x-12)+5(x-12)=0

= (x-12)(x+5)=0 o
Nl

Eitherx —12=0o0orx + 5 = 0,< o X=12o0rx= -5

Since sides are positive, x can only be 12.

Therefore, the base of the given triangle is 12 cm and the altitude of

this triangle will be (12 — 7) cm =5 cm.

A cottage industry produces a certain number of pottery articles in a
day. It was observed on a particular day that the cost of production of
each article (in rupees) was 3 more than twice the number of articles
produced on that day. If the total cost of production on that day was
Rs 90, find the number of articles produced and the cost of each
article.

Answer:

Let the number of articles produced be x.

Therefore, cost of production of each article = Rs (2x + 3)

It is given that the total production is Rs 90.
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Sox(2x43)=90
= 2x +3x-90=0
= 2x +15x—12x-90=0
= x(2x+15)-6(2x+15)=0
= (2x+15)(x—6)=0
~15
Either 2x + 15=00orx -6 =0, i.e., x = Torx= 6
As the number of articles produced can only be a positive integer,
therefore, x can only be 6. N4
Hence, number of articles produ\c/@&‘?; 6

Cost of each article = 2 x 6 + 3&= Rs 15
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Find the roots of the following quadratic equations, if they exist, by the
method of completing the square:

(i) 2" =Tx+3=0 (i) 2x"+x-4=0
(i) 4x’+4Bx+3=0 (iv) 2x +x+4=0
Answer:
v
Y
W
N\
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23 =Tx+3=0
=2y =Txr=-3

On dividing both sides of the equation by 2, we obtain

s 7 3
e
2 2
"%
= = 2xx K=
4 2

w2

. 7 : : :
On addmg[I] to both sides of equation, we obtain

ZHEORE

[

=(x

)
e
|
" -2
s
=]
ot

U

o T o
o .
I

Fo S I N R

-1

e e e
Il
= | I
L= xR

= | x— :-_I-i
4
:::-.'L=I:I:E
4 4
7 3 75
= y=—+4—rxy=—-—
4 4 4
12
== orx =
4
|
= r=30r —
2
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(ii} 2x' +x—4=0
=2 +x=4

On dividing both sides of the equation by 2, we obtain
=X +l,1' =2
2

2
On adding [%J to both sides of the equation. we obtain

:>{x]z +2xxx%+[£y = 2+[l]1

4
’ v
:>[x+l] :E @/
'-1 1{'! @b‘
| 33 2\
S x+—==
4
V331
—x=4 -
4 4
+33-1
r=
4
:b,r=ﬁ_] or — 331
4 4

(iii)  4x* +43x+3=0
= (2x)’ +2x2xx\5+[v’§)i =0
= (2x43) =0
=(2x+V3)=0 and (2x+3)=0
—3 -3
2

= x= " and x =



Class X Chapter 4 - Quadratic Equations Maths

{iv} 2x +x+4=0
=2x +x=-4

On dividing both sides of the equation by 2. we obtain

1y . . :
On adding (ZJ to both sides of the equation, we obtain
v
W

:>{Jl'}:+2xxxl+[;ll]:=[l] -2,
::-[x+£]2—é—2 'Ql@
(1]

However, the square of a number cannot be negative.
Therefore, there is noreal root for the given equation.

Question 2:

Find the roots of the quadratic equations given in Q.1 above by
applying the quadratic formula.

Answer:
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(i)

2x* =7x+3=0

On comparing thisequation with ax” + by + ¢ = 0. we obtain
a=2h=-"Tpr=3
By using quadratic formula. we obtain

~htb =dac

2a
7+49-24
= x=
4
+
:H:?_:fﬁ
. \v/
N/
45 ‘e
::—x:?_j @b‘
4 ,\\/
7+5 T-5
= X=—0r ——
4 4
12 2
= y=— or —
4 4
1
Lx=3or —
2
2x'+x-4=10

On comparing this equation with ax” + hx + ¢ = (0. we obtain
a=2h=lc=-4

By using quadratic formula, we obtain

_beF ot

e 2a

! +4/1+32

4
$I=4iiﬁ

4
_—I+q‘rﬁ or —I—u"'ﬁ

4 4
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(iii) 4 +43x+3=0
On comparing this equation with ax” + hx + ¢ = 0. we obtain

a=4.b=43,c=3
By using quadratic formula, we obtain

oo hEND —dac

2a
~43 £ f48-48
= X =
8
B NEESY
8 4
?\
R NG X\
X= 2 ar 7 &\/

(iv) 2 +x+4=0
On comparing this equation with ax” + hx + ¢ = 0. we obtain
a=2b=lLe=4
By using quadratic formula. we obtain

. —h+b —dac

2a
—1+1=3
e [++/1-32
4
—-1++/-31
= X=
4

However. the square of a number cannot be negative.
Therefore, there isnoreal root for the given equation.

Question 3:

Find the roots of the following equations:

| | T
i x——=3x=0 i) —————=__—x=-47
(i) o =3 () 730"
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Answer:

(i)

I
x—-=3 = x -3x-1=0

X
On comparing this equation with ax” + b +¢ = 0. we obtain
a=Lb==-3c=-1

By using quadratic formula. we obtain

_ —bENb —dac

2a
3+49+4
A
v
N
3x413 @b‘?‘
2 &\/
3 3 3=4/13
Theretore.x=" V13 or - JE
2 2
1 B 1 :ﬂ
x+4 x-=7 30
x=7T-x-4 11

T (x4 4)(x-7) 30

. -11 =£
(x+4)(x=7) 30

= (x+4)(x-7)=-30

= ¥ =3x-28=-30

= x*=3x+2=0

= x =2x-x+2=0

= x(x=2)-1(x=2)=0

= {x—2][1‘—1): 0

—x=1or 2
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The sum of the reciprocals of Rehman’s ages, (in years) 3 years ago
1

and 5 years from now isi. Find his present age.

Answer:

Let the present age of Rehman be x years.

Three years ago, his age was (x — 3) years.

Five years hence, his age will be (x + 5) years.

It is given that the sum of the reci%(@}’als of Rehman’s ages 3 years

PN
ago and 5 years from now is 3.
11
x-3 x+35 3
x+5+x-3 1
(.1'—3}{.1‘+5] 3
2x+2 |

= 3(2x+2) =(x=3)(x+5)

= 6x+6=x"+2x-13

= x" —4x-21=0

= x’—Tx+3x-21=0

= x(x=T)+3(x-7)=0
:{.r—?][x—}}:U

= x=7,-3

However, age cannot be negative.

Therefore, Rehman’s present age is 7 years.
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In a class test, the sum of Shefali’'s marks in Mathematics and English
is 30. Had she got 2 marks more in Mathematics and 3 marks less in
English, the product of their marks would have been 210. Find her
marks in the two subjects.

Answer:

Let the marks in Maths be x.

Then, the marks in English will be 30 — x.

According to the given question, by5>/

(x+2)(30-x-3)=210 %

(x+2)(27-x)=210

= —x"+25x+54 =210

= x —25x+156=0

= x —12x-13x+156=0

= x(x=12)-13(x-12)=0

= (x—12)(x-13)=0

= x=12,13

If the marks in Maths are 12, then marks in English will be 30 — 12 =
18

If the marks in Maths are 13, then marks in English will be 30 — 13 =
17

The diagonal of a rectangular field is 60 metres more than the shorter
side. If the longer side is 30 metres more than the shorter side, find
the sides of the field.
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Answer:
Let the shorter side of the rectangle be x m.

Then, larger side of the rectangle = (x + 30) m

Diagonal of the rectangle = \,’x: +x+ 31“1]:
It 1s given that the diagonal of the rectangle 15 60 m more than the shorter side.
s Jxt (2 +30) =x+60
= x* +(x+30)" = (x+60)
=5 X+ X7+ 900+ 60x = x7 + 3600+ 120x

: g
= x° =60x-2700=0 &v
= x° = 90x+30x-2700=0 %
= x(x—-90)+30(x—-90)
= (x=90){(x+30)=0
= x=90,-30
However, side cannot be negative. Therefore, the length of the shorter
side will be
90 m.

Hence, length of the larger side will be (90 + 30) m = 120 m

The difference of squares of two numbers is 180. The square of the
smaller number is 8 times the larger number. Find the two numbers.
Answer:

Let the larger and smaller number be x and y respectively.

According to the given question,



\ ~ vevut ,

Class X Chapter 4 - Quadratic Equations Maths

x =" =180 and y° =8x

= x" —8x =180

= x —8x—180=0

= x —18x+10x—180=0

::>:u[_x—]8]+lﬂ{.r—l3]=ﬂ

= (x—18)(x+10)=0

=x=18-10

However, the larger number cannot be negative as 8 times of the
larger number will be negative and heoce, the square of the smaller
number will be negative which isg@?possible.

Therefore, the larger number w&lﬁ/be 18 only.

r=18

Lyt =8x=8x18=144

— p=+144 = +12

- Smaller number =+12

Therefore, the numbers are 18 and 12 or 18 and —12.

A train travels 360 km at a uniform speed. If the speed had been 5
km/h more, it would have taken 1 hour less for the same journey. Find
the speed of the train.

Answer:

Let the speed of the train be x km/hr.

360
Time taken to cover 360 km Cox hr

According to the given question,
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(360

X
. (3 3

= (x+5) 22 | =360
. 4

Lox

(x+35)

A
—IJ=3{:H

1800
X

= ' +5x—1800=0

= " +45x—40x—1800=0

= x(x+45)-40({x+45)=0

—>{.\'+45]{,1'—4[1} ] v
\Y;

— x = 40,45 @Y

—5=360

= 300 —x+

However, speed cannot be neg'ét\l’ve.

Therefore, the speed of train is 40 km/h

93

Two water taps together can fill a tank in  8.hours. The tap of larger

diameter takes 10 hours less than the smaller one to fill the tank

separately. Find the time in which each tap can separately fill the tank.

Answer:

Let the time taken by the smaller pipe to fill the tank be x hr.

Time taken by the larger pipe = (x — 10) hr
]
Part of tank filled by smaller pipe in 1 hour = ¥
1

Part of tank filled by larger pipe in 1 hour = x-10
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3 75
9= =12
It is given that the tank can be filled in 8 8 hours by both the pipes
together. Therefore,

I | 8
-+ =
x x-10 75
_1'—lﬂ+x_i
x(x—10) 75
2x=10 8
:—=_
x{_\'—lﬂ} 75
= 75(2x~10)=8x" ~80x
= 150x—750=8x" —80x
2 2 &\/®
= 8x =230x+750=0
= 8x" = 200x - 30x+750=0
= 8x(x—25)-30(x-25)=0
= (x—25)(8x-30)=0

fe.x=25—

30
Time taken by the smaller pipe cannot be 8 = 3.75 hours. As in this

case, the time taken by the larger pipe will be negative, which is
logically not possible.
Therefore, time taken individually by the smaller pipe and the larger

pipe will be 25 and 25 — 10 =15 hours respectively.

An express train takes 1 hour less than a passenger train to travel 132
km between Mysore and Bangalore (without taking into consideration

the time they stop at intermediate stations). If the average speeds of
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the express train is 11 km/h more than that of the passenger train,
find the average speed of the two trains.

Answer:

Let the average speed of passenger train be x km/h.

Average speed of express train = (x + 11) km/h

It is given that the time taken by the express train to cover 132 km is

1 hour less than the passenger train to cover the same distance.

132132
x ,~.,-+|]_ v
r+11-x @b‘w
=132 — |=1
[1‘{.TI||]:| 0\
N 132=11 B
1‘(1‘-—[[}
= 132x11=x(x+11)

=" +11x=1452=0

= x" +4dx-33x-1452=0

= x(x+44)-33(x+44)=0

= (x4 44]{_1( 33)=0

= x=-4433

Speed cannot be negative.

Therefore, the speed of the passenger train will be 33 km/h and thus,

the speed of the express train will be 33 + 11 = 44 km/h.

Sum of the areas of two squares is 468 m?. If the difference of their

perimeters is 24 m, find the sides of the two squares.
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Answer:

Let the sides of the two squares be x m and y m. Therefore, their

perimeter will be 4x and 4y respectively and their areas will be x* and

y? respectively.

It is given that

4x — 4y = 24

X—y=6

X=y+6

Also, x~ + 3~ =468 ?§>/
L Ny

= (6+y) +y =468 QY

=36+ +12y+ 1’ = 468
= 23" +12y-432=0

=y +6y-216=0

= 3 +18y—12y-216=0
= p(y+18)-12(»+18)=0
= (y+18)(y-12)=0

= y=—18or 12,

However, side of a square cannot be negative.

Hence, the sides of the squares are 12 mand (12 + 6) m = 18 m
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Find the nature of the roots of the following quadratic equations.
If the real roots exist, find them;

(I)2x* -3x +5=0

(11) 3’ —B3x+4=0

(III) 2x* - 6x +3 =0

Answer: N

We know that for a quadratic equg\br%n ax*+ bx + ¢ = 0, discriminant
is b> — 4ac. 2\

(A) If b*> — 4ac > 0 — two distinct real roots

(B) If b?> — 4ac = 0 — two equal real roots

(C) If b*> — 4ac < 0 — no real roots

(I)2x* -3x +5=0

Comparing this equation with ax* + bx + ¢ = 0, we obtain
a=2,b=-3,c=5

Discriminant = b?> — 4ac = (- 3)° =4 (2) (5) = 9 — 40

= —31

As b® — 4ac < 0,

Therefore, no real root is possible for the given equation.
(11) 3.T:—414'|'§.T+4 0
Comparing this equation with ax®> + bx + ¢ = 0, we obtain

a=3 b=—af3.c=4
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Il —

5 —dac=(443] ~4(3)(9

Discriminant
=48 —48 =0
As b®> — 4ac = 0,
Therefore, real roots exist for the given equation and they are equal to
each other.

~b ~b
And the roots will be Eand E.

—_h_—(—“*wﬁ]_atﬁ_zﬁ_i ?Q/
2a 2x3 6 3 30X
&\/
2 2

Therefore, the roots are V3 and V3 .

(II) 2x* - 6x + 3 =10

Comparing this equation with ax®> + bx + ¢ = 0, we obtain
a=2,b=-6,c=3

Discriminant = b®> — 4ac = (- 6)%> — 4 (2) (3)

=36 —-24 =12

As b?> — 4ac > 0,

Therefore, distinct real roots exist for this equation as follows.
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—-bht \l'fh: —dac
2a

Therefore, the roots are 2 or
Qv

Find the values of k for each of the following quadratic equations, so

that they have two equal roots.

(I)2x*+ kx +3 =0

(I kx(x—-2)+6=0

Answer:

We know that if an equation ax® + bx + ¢ = 0 has two equal roots, its

discriminant

(b* — 4ac) will be 0.

(I)2x*+ kx +3 =0

Comparing equation with ax?> + bx + ¢ = 0, we obtain

a=2,b=k,c=3

Discriminant = b? — 4ac = (k)°— 4(2) (3)

= k*-24

For equal roots,
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Discriminant = 0

k*—24=0
k* =24
k =+24 = £2./6

(Il)kx (x—-2)+6=0

orkx* — 2kx + 6 =0

Comparing this equation with ax*> + bx + ¢ = 0, we obtain
a=k, b=-2k,c=6

Discriminant = b> — 4ac = (- 2k)2b§~\2/(k) (6)

= 4k* — 24k P~

For equal roots,

b?> — 4ac =0

4k* — 24k = 0

4k (k —6) =0

Either4dk=0o0ork=6=0

k=0ork=6

However, if k = 0, then the equation will not have the terms ‘x*" and

X'

Therefore, if this equation has two equal roots, k should be 6 only.

Is it possible to design a rectangular mango grove whose length is
twice its breadth, and the area is 800 m??
If so, find its length and breadth.

Answer:
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Length of mango grove will be 2/.
Area of mango grove = (2/) (/)

=2/

207 =800

I* = 800 _ 400
2

I =400=10

Comparing this equation with a/®> + b/ + ¢ = 0, we obtain
a=1b=0,c=400 N

Discriminant = b? — dac = (0)2 —@VZ (1) x (- 400) = 1600

Here, b*> — 4ac > 0

Therefore, the equation will have real roots. And hence, the desired
rectangular mango grove can be designed.

=120

However, length cannot be negative.

Therefore, breadth of mango grove = 20 m

Length of mango grove = 2 x 20 =40 m

Is the following situation possible? If so, determine their present ages.
The sum of the ages of two friends is 20 years. Four years ago, the
product of their ages in years was 48.

Answer:

Let the age of one friend be x years.

Age of the other friend will be (20 — x) years.

4 years ago, age of 1% friend = (x — 4) years
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And, age of 2" friend = (20 — x — 4)

= (16 — x) years

Given that,

(x —4) (16 — x) = 48

16x — 64 — x* + 4x = 48

- x*+20x—-112=0

x> —20x+112=0

Comparing this equation with ax* + bx + ¢ = 0, we obtain
a=1,b=-20c=112 \>’

Discriminant = b? — 4ac = (- Z@ 4 (1) (112)

= 400 — 448 = —-48

As b’ — 4ac < 0,

Therefore, no real root is possible for this equation and hence, this

situation is not possible.

Is it possible to design a rectangular park of perimeter 80 and area
400 m?? If so find its length and breadth.

Answer:

Let the length and breadth of the park be / and b.

Perimeter = 2 (/ + b) = 80

| +b =40

Or, b =40 -/

Area =[x b=1(40 =) = 40/ - I
40/ — > = 400

12 ANl 1« A0N — N
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Comparing this equation with

al’> + bl + ¢ = 0, we obtain
a=1,b=-40, c =400

Discriminate = b®> — 4ac = (- 40)? —4 (1) (400)
= 1600 — 1600 =0

As b®> — 4ac = 0,

Therefore, this equation has equal real roots. And hence, this situation

is possible.
Root of this equation, ?9’
Qv
- 2\
2a
(40) 40 _,
2(1) 2

Therefore, length of park, / = 20 m
And breadth of park, b =40 —/ =40 - 20 =20 m
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In which of the following situations, does the list of numbers involved
make as arithmetic progression and why?

(i) The taxi fare after each km when the fare is Rs 15 for the first km
and Rs 8 for each additional km.

(ii) The amount of air present in a cylinder when a vacuum pump

1
1 . o o .
removes 4 of the air remaining in %Iyé’cyllnder at a time.

(iii) The cost of digging a well r every metre of digging, when it
costs Rs 150 for the first metre and rises by Rs 50 for each subsequent
metre.

(iv)The amount of money in the account every year, when Rs 10000 is
deposited at compound interest at 8% per annum.

Answer:

(i) It can be observed that

Taxi fare for 1% km = 15

Taxi fare for first 2 km = 15 + 8 = 23

Taxi fare for first 3 ks = 23 + 8 = 31

Taxi fare for first 4 km = 31 + 8 = 39

Clearly 15, 23, 31, 39 ... forms an A.P. because every term is 8 more
than the preceding term.

(ii) Let the initial volume of air in a cylinder be V lit. In each stroke,

1
the vacuum pumbp removes 4 of air remainina in the cvlinder at a time.
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1
In other words, after every stroke, only 4

remain.

I.—"

v, 1J,[11»\ ,(EL J
Therefore, volumes will be * 4 4 ) \4
Clearly, it can be observed that the adjacent terms of this series do
not have the same difference between them. Therefore, this is not an
A.P.
(iii) Cost of digging for first metre —?@50
Cost of digging for first 2 metrgé\, 150 + 50 = 200
Cost of digging for first 3 metres = 200 + 50 = 250
Cost of digging for first 4 metres = 250 + 50 = 300
Clearly, 150, 200, 250, 300 ... forms an A.P. because every term is 50
more than the preceding term.
(iv) We know that if Rs P is deposited at r% compound interest per

p1: 7

annum for n years, our money will be 100 after n years.

Therefore, after every year, our money will be

1 \ 3 p |
8 | lnnun 1+ > | 10000 142
100 . 100

J
A

i et A i
10000/ 1+ [110000] 1+~

L 100 '
Clearly, adjacent terms of this series do not have the same difference

between them. Therefore, this is not an A.P.

Write first four terms of the A.P. when the first term a and the

o I B of o BN L Y A B
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()a =10,d = 10
(ila=-2,d=0
(iia=4,d=-3

1
(Vya=—-1d= 2
(v)a=-1.25,d=-0.25
Answer:
(i)a=10,d =10
Let the series be a1, a», as, aa, as ....”

b(v

ai=a=10 «\/@
a=ai+d=10+ 10 =20
as=a,+d=20+ 10 =30
as=as+d=30+ 10 =40
as=as+d=40+ 10 =50
Therefore, the series will be 10, 20, 30, 40, 50 ...

First four terms of this A.P. will be 10, 20, 30, and 40.

(iila=-2,d=0

Let the series be ai, a», as, as ...

ai=a=-2

a=ar+d=-2+0=-2
azs=a+d=-2+0=-2
ag=az+d=-2+0=-2

Therefore, the series will be -2, =2, =2, =2 ...

First four terms of this A.P. will be -2, -2, —2 and -2.

(iiYa=4 d=-3
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Let the series be ai, a», as, a4 ...

at=a=4

aa=a1+d=4-3=1

az=a+d=1-3=-2

ag=az+d=-2-3=-5

Therefore, the series will be 4, 1, -2 -5 ...

First four terms of this A.P. will be 4, 1, —2 and -5.
1

(ivya=-1,d= 2 W
. g
Let the series be a1, a», as, as &\/@
a,=a=-1
a,=a,+d=-1+—=——
’ 2
a, =a, +d= : [ I:ﬂ
. 2
a,=a,+d=0+—==
' 2 2
Clearly, the series will be
1, l,u,l
22
1, I,U and I
First four terms of this A.P. will be 2 2

(v)a=-1.25,d = -0.25

Let the series be ay, ay, as, as ...
ai=a=-1.25
a=ay+d=-125-0.25=-1.50

-, e =~ 1L A — 1N NDODE — 1 7C
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as=az+d=-1.75-0.25=-2.00
Clearly, the series will be 1.25, —1.50, —1.75, —=2.00 ........
First four terms of this A.P. will be —1.25, —1.50, —1.75 and —2.00.

For the following A.P.s, write the first term and the common
difference.

(i3,1,-1,-3 ..

(i)-5,-1,3,7 ..

1 5913 ?Q’
_ _1:" X
(|||) 333 «\/®
(iv) 0.6, 1.7, 2.8, 3.9 ...
Answer:

(3,1, -1, -3 ..
Here, first term, a = 3

Common difference, d = Second term — First term

=1-3=-2
(i) =5, -1, 3, 7 ...
Here, first term, a = =5

Common difference, d = Second term — First term
=(-1)—-(-5)=-1+5=4

| N
.

13
3"

el | =
.
el | L

(iii) -
1
aq=—

Here, first term,

Common difference, d = Second term — First term
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ted | Ln

3
(iv) 0.6, 1.7, 2.8, 3.9 ...

Here, first term, a = 0.6

) | =

Common difference, d = Second term — First term
=1.7 - 0.6
=1.1

\v
ol
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Fill in the blanks in the following table, given that a is the first term, d

the common difference and a, the n' term of the A.P.

a d n an
I 7 3 8
II — 18 10 0 \>,
&
III -3 18 | -5 |&KV
IV |-189|2.5]| .... | 3.6
\'"/ 3.5 0 |105] .....

Answer:
I.a=7,d=3,n=8,a,="7"
We know that,

Foran AP.a,=a+ (n-1)d

=7+ (8-1)3
=7+ (7)3
=7+ 21 =28

Hence, a, = 28

II. Given that
a=-18,n=10,a,=0,d =7
We know that,
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an=a+n-14d
0=-18+(10-1)d

f.":E:_
9

Hence, common difference, d = 2

III. Given that
d=-3,n=18,a,= -5

We know that, O
an=a+(n-1)d \/@b‘v
-5=a+ (18 - 1) (-3) A
-5=a+ (17) (-3)

-5=ag->51

a=>51-5=46

Hence, a = 46
IV.a=-189,d=25,a,=3.6,n=7
We know that,

an=a+n-14d

3.6 =—-189+ (n—-1) 2.5

3.6 +189=(n-1)2.5
22.5=(n-1) 2.5

22.5

(n=1)=73

n—1=9
n=10

Hence n — 10
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V.a=3.5d=0,n=105a,="7
We know that,
an=a+n-14d
a,=3.5+(105-1)0
a,=3.5+4+104 x0

an=3.5

Hence, a, = 3.5

\v/
Choose the correct choice in the fo\u@wmg and justify
I. 30" term of the A.P: 10, 7, @\,Q is
A.97B.77 C. — 77 D. — 87

1

IT 117 term of the AP, 2 is
48]

A.28B.22C. - 38D. 2

Answer:

I. Given that

A.P. 10,7, 4, ..

First term, a = 10

Common difference, d =a, —a; =7 — 10
= -3

We know that,a,=a+ (n—-1)d

asxp =10 + (30 — 1) (-3)

as = 10 + (29) (-3)

az =10 - 87 = =77
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Hence, the correct answer is C.

-----

IL. Given that, A.P. 2
First term a = -3

Common difference, d = a; — a;

= 3
S-(=3)
2 2
We know that, y§>/
O
a,=a+(n—1)d v

&
a,,:—3+{11—1]|§J

\

14
a, =-3+(10) %]

L2
+ 25

Lt

iy, =
a, =

]
(]

Hence, the answer is B.

In the following APs find the missing term in the boxes

. 20126

. b3 L3

s [o+
I1I. 2
IV. -4 [ L[LLL e
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v. Lhas L[] -22

Answer:

1. 20126

For this A.P.,

a=2

as = 26

We know that,a, =a+ (n—-1)d
az=2+3-1)d ?9,
26 = 2 + 2d Ny
24 = 2d )
d=12

a=2+2-1)12

=14

Therefore, 14 is the missing term.

rr. Lh13 13

For this A.P.,

a =13 and

as =3

We know that,a,=a+ (n-1)d
a=a+2-1)d

13 =a+d(()
as=a+4-1)d
3=a+ 3d (II)

On subtractinag (1) from (II), we obtain
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-10 = 2d

d=-5

From equation (I), we obtain
13 =a + (-5)

a=18

az=18+ (3 - 1) (-5)
=18+2(-5)=18-10=8

Therefore, the missing terms are 18 and 8 respectively.

v
1 A\
111 5:| E,‘}; @by“
[ ] - &V
For this A.P.,
a=35
a :91: 19

! 2

We know that,
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a,=a+(n-1)d
a,=a+(4-1)d

|I'.'

—J=5+3u’
2
2—5=3ﬂ’
E:_'*5.:1’
2
d=
2
\v/
EI:=(F+CEI=S+%=$ byy
. S
ay=a+2d=5+2 §J=a A
L2
E

Therefore, the missing terms are 2 and 8 respectively.

v, -4LLLLLL e

For this A.P.,
a = -4 and
de = 6

We know that,
an=a+n-14d
ag=a+(6-1)d

6=—4+5d
10 = 5d
d=2

aa=a+d=-4+2=-2
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as=a+2d=-4+2(2)=0
as=a+3d=-4+3(2)=2
as=a+4d=-4+4(2)=4

Therefore, the missing terms are —2, 0, 2, and 4 respectively.

v. Lb3s[L[L[L-22
For this A.P.,
a, = 38
asg = —22

v
We know that o
an=a+n-14d &VQ
a=a+2-1)d
38=a+d(1)

as=a+((6-1)d
—22 =a + 5d (2)

On subtracting equation (1) from (2), we obtain

—22-38=4d
—60 = 4d
d=-15

a=a;—-—d=38-(-15) =53

az=a+2d =53+ 2 (-15) =23
as=a+3d=53+3(-15)=8
as=a+4d =53+ 4 (-15) = -7

Therefore, the missing terms are 53, 23, 8, and —7 respectively.
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Which term of the A.P. 3, 8, 13, 18, ... is 78?
Answer:

3,8, 13, 18, ..

For this A.P.,

a=3

d=a—-a=8-3=5

Let n'" term of this A.P. be 78.

an=a+(n-1)d by\y
78=3+(n-1)5 «\/Q
75=(n-1)5

(n—-1) =15

n=16

Hence, 16 term of this A.P. is 78.

Find the number of terms in each of the following A.P.
I.7,13, 19, ..., 205

Answer:

I.7,13,19, .., 205

For this A.P.,

a=7
d=a-a=13-7=6

1 af thara are A Ffarme in Fhic A D
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an = 205

We know that
an=a+n-14d

Therefore, 2056 =7+ (n—1) 6
198 =(n—-1)6

33=(n-1)
n=34
Therefore, this given series has 34 terms in it.
\v
18, 15 13,....-47 @YV
I1. 2 N
For this A.P.,
a=18
S
d=a,-a =15—-18
) 4, >
31-36 5
d = —
2 2

Let there are n terms in this A.P.

Therefore, a, = —47 and we know that,
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a,=a+(n-1)d
. 5
—4?=l:-3+[n—|][—“:
(5
47-18=(n-1) ;J
{
—65=(n-1)| - ]
'\' “
~130
1
(n-1)="
(n=1)=26
. g
n=27 by“

Therefore, this given A.P. has 2<Z\§erms in it.

Check whether — 150 is a term of the A.P. 11, 8, 5, 2, ...
Answer:

For this A.P.,

a=11

d=a,—-—a=8-11=-3

Let —150 be the n'™ term of this A.P.
We know that,

a,=a+(n-1)d

~150 = 11+(n—1)(-3)

=150=11-3n+3

—164 =—3n

164
3

n

Clearly, n is not an integer.
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Therefore, —150 is not a term of this A.P.

Find the 31% term of an A.P. whose 11" term is 38 and the 16" term
is 73

Answer:

Given that,

a1 = 38

die =73

We know that, @b‘v
an=a+n-14d %
ain=a+(11-1)d

38 =a+ 10d (1)

Similarly,

aie=a+ (16 —1)d

73 =a + 15d (2)

On subtracting (1) from (2), we obtain
35 = 5d

d=7

From equation (1),

38 =a+ 10 x (7)

38-70=a
a=-32
asi=a+((31-1)d
=—32+ 30 (7)

_ MDD 1 MO1 N
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=178

Hence, 31% term is 178.

An A.P. consists of 50 terms of which 3™ term is 12 and the last term
is 106. Find the 29" term

Answer:

Given that,

as =12

aso = 106 byQ/
We know that, «\/Q

an=a+n-14d
as=a+B3-1)d

12 =a+ 2d (1)

Similarly, asp=a + (50 - 1) d
106 = a + 49d (II)

On subtracting (I) from (II), we obtain
94 = 47d

d=2

From equation (I), we obtain
12=a+ 2(2)
a=12-4=38
axy=a+(29-1)d

axs = 8 + (28)2

a =8+ 56 =64

ThAarAafAara 90 fAavin (e £ A
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If the 3™ and the 9" terms of an A.P. are 4 and — 8 respectively.

Which term of this A.P. is zero.
Answer:

Given that,

as =4

dg = —8

We know that,
an=a+n-14d

as=a+3-1)d %

4 =a+ 2d (1)

aas=a+09-1)d

-8 = a + 8d (II)

On subtracting equation (I) from (II), we obtain
-12 = 6d

d= -2

From equation (I), we obtain
4=a+2(-2)

4=a-4

a=3=8

Let ™" term of this A.P. be zero.

an=a+n-1)d
0=8+(n-1)(-2)
0=8-2n+2

P19 — 1N
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n=>5
Hence, 5" term of this A.P. is 0.

If 17™ term of an A.P. exceeds its 10" term by 7. Find the common
difference.

Answer:

We know that,

Foran A.P.,ap=a+(n-1)d

aiy=a+ (17 -1)d W\y
aiy =a+ 16d RV
Similarly, aio = a + 9d

It is given that

ai7 — aw =7/

(@a+16d) —(a+9d) =7

7d =7

d=1

Therefore, the common difference is 1.

Which term of the A.P. 3, 15, 27, 39, ... will be 132 more than its 54"
term?

Answer:

Given A.P. is 3, 15, 27, 39, ...

a=3

d=a-a=15-3=12

o o - 7™ A 4 \
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=3 + (53) (12)

=3 + 636 = 639

132 + 639 =771

We have to find the term of this A.P. which is 771.
Let n*" term be 771.

an=a+n-14d

771 =34+ (n - 1) 12

768 = (n—1) 12

(n—1) = 64 g

n =65 &\,®v
Therefore, 65 term was 132 more than 54 term.
Alternatively,
Let n'" term be 132 more than 54" term.
132

|".|‘

n=>34+

=54+11=65" term

Two APs have the same common difference. The difference between
their 100" term is 100, what is the difference between their 1000%"
terms?

Answer:

Let the first term of these A.P.s be a; and a, respectively and the
common difference of these A.P.s be d.

For first A.P.,

a0 =ai1 + (100 -1)d
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= a; + 99d

di000 = a1 + (1000 — 1) d

d1000 = @1 + 999d

For second A.P.,

dioo =az + (100 - 1) d

= az + 99d

dio00 = a2 + (1000 - 1) d

= a, + 999d

Given that, difference between ?5}/
100" term of these A.P.s = 109&\,®
Therefore, (a1 + 99d) — (a2 + 99d) = 100

ai —a; =100 (1)

Difference between 1000 terms of these A.P.s
(a1 +999d) — (a2 + 999d) = a1 — a2

From equation (1),

This difference, a; — a> = 100

Hence, the difference between 1000 terms of these A.P. will be 100.

How many three digit numbers are divisible by 7
Answer:

First three-digit number that is divisible by 7 = 105
Next number = 105 + 7 = 112

Therefore, 105, 112, 119, ...
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All are three digit numbers which are divisible by 7 and thus, all these
are terms of an A.P. having first term as 105 and common difference
as 7.

The maximum possible three-digit number is 999. When we divide it
by 7, the remainder will be 5. Clearly, 999 — 5 = 994 is the maximum
possible three-digit number that is divisible by 7.

The series is as follows.

105, 112, 119, ..., 994

Let 994 be the nth term of this A.PWO’
a = 105 ,\\,®
d=7

a, = 994

n=72

an=a+n-1d

994 =105+ (n—-1)7

889 =(n-1)7

(n —1) =127

n =128

Therefore, 128 three-digit numbers are divisible by 7.

How many multiples of 4 lie between 10 and 2507

Answer:

First multiple of 4 that is greater than 10 is 12. Next will be 16.
Therefore, 12, 16, 20, 24, ...
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All these are divisible by 4 and thus, all these are terms of an A.P. with
first term as 12 and common difference as 4.

When we divide 250 by 4, the remainder will be 2. Therefore, 250 — 2
= 248 is divisible by 4.

The series is as follows.

12, 16, 20, 24, ..., 248

Let 248 be the n'" term of this A.P.

a=12
d =4 v
Y
_ by"
a, =248 N\
- AN\
a,=a+(n-1)d
248=12+(n-1)4
236
=2 el
$9=n-1
n =060

Therefore, there are 60 multiples of 4 between 10 and 250.

For what value of n, are the n'" terms of two APs 63, 65, 67, and 3,
10, 17, ... equal

Answer:

63, 65, 67, ...

a==63

d=a,—-a =65-63=2

n" term of this A.P. =a,=a+(n—-1)d
an=63+(n-1)2=63+2n-2
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an =61+ 2n (1)

3,10, 17, ...

a=3

d=a,—-a=10-3=7

n™ term of this A.P. =3 + (n - 1) 7

ahn=3+7n-7

an=7n-—4(2)

It is given that, n'" term of these A.P.s are equal to each other.

: . N\
Equating both these equations, web‘@stam

61 +2n=7n-4 «\,®
61 + 4 =5n

5n =65

n=13

Therefore, 13" terms of both these A.P.s are equal to each other.

Determine the A.P. whose third term is 16 and the 7'" term exceeds
the 57 term by 12.

Answer:

=asz = 16

a+((3-1)d=16

a+2d=16 (1)

a; —as =12

[a+ (7 —-1)d] —[a+ (5 —-1)d]=12

(@+6d) —(a+4d) =12

YA — 419D
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From equation (1), we obtain

a+2(6)=16
a+12 =16

a=4

Therefore, A.P. will be
4,10, 16, 22, ..

v/
Find the 20" term from the last tema\lof the A.P. 3, 8, 13, ..., 253

Answer:
Given A.P. is
3,8,13, ..., 253

Common difference for this A.P. is 5.

Therefore, this A.P. can be written in reverse order as
253, 248, 243, ..., 13,8, 5

For this A.P.,

a =253

d =248 — 253 = -5
n =20
axp=a+((20-1)d
axo = 253 + (19) (-5)
ax = 253 — 95

a = 158

Therefore, 20" term from the last term is 158.
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The sum of 4™ and 8" terms of an A.P. is 24 and the sum of the 6"
and 10™ terms is 44. Find the first three terms of the A.P.

Answer:

We know that,

an=a+n-14d

as=a+(4-1)d

as; =a + 3d
v/
Similarly, W
Qv
as=a+7d RV
as = a + 5d

dio = a + 9d

Given that, a4 + as = 24
a+3d+a+7d=24
2a + 10d = 24
a+5d=12 (1)

de + aio = 44
a+5d+a+9d=44
2a + 14d = 44
a+7d=22(2)

On subtracting equation (1) from (2), we obtain
2d =22 - 12

2d = 10

d=5

Evrarm AartintFiam 714\ winas ARREATA
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a+5d=12

a+5(5) =12

a+25=12

a=-13

a=a+d=-13+5=-8

az=a+d=-8+5=-3

Therefore, the first three terms of this A.P. are —13, —8, and —3.

Subba Rao started work in 1995 arbp)*?/annual salary of Rs 5000 and
received an increment of Rs 20 \gach year. In which year did his
income reach Rs 70007

Answer:

It can be observed that the incomes that Subba Rao obtained in
various years are in A.P. as every year, his salary is increased by Rs
200.

Therefore, the salaries of each year after 1995 are

5000, 5200, 5400, ...

Here, a = 5000

d = 200

Let after n'" year, his salary be Rs 7000.

Therefore,ap,=a+ (n—-1)d

7000 = 5000 + (n — 1) 200

200(n — 1) = 2000

(n-1)=10

n — 11
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Therefore, in 11th year, his salary will be Rs 7000.

Ramkali saved Rs 5 in the first week of a year and then increased her
weekly saving by Rs 1.75. If in the n™" week, her week, her weekly

savings become Rs 20.75, find n.

Answer:
Given that,
a=>5

\Y%
d=1.75 ?5/

Qv

an= 20.75 RV
n=72

an=a+n-14d
20.75 5+[n—|}|.?5
15.75=(n-1)1.75

15.75 1575
(n-1)= =
1.75 175
7
n—-1=9
n=10

Hence, nis 10.
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Find the sum of the following APs.

(2, 7,12,..., to 10 terms.

(i) =37, —-33,—-29,..,,to 12 terms

(iii) 0.6, 1.7, 2.8 ,........ , to 100 terms
111

(iv) 15712710 ... , to 11 terms
Answer: by§>/
H2,7,12,..., to 10 terms &\,®
For this A.P.,

a=2

d=a,—-a=7-2=5

n =10

We know that,

n .
S, :;[LH['n—l}a’

S0 =2[2(2)+(10-1)5]
5[4+(9)x(5)]
=5x49=245
(i)-37, =33, =29 ,..., to 12 terms
For this A.P.,
a=-37
d=a;—ay=(-33) - (-37)
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n=12
We know that,

Ay _ 2a+(n—1)d
oM 2 ]

S, —'—23[2{—3?]—“24}4]

=6[-T4+11x4|

=6[-74+44]

=6(-30)=-180
(iii) 0.6, 1.7, 2.8 ,..., to 100 terms by§>/
For this A.P., &\,®
a=_0.6
d=a—-a=17-06=1.1
n =100

We know that,
S, =2{2a+(n-1)d]
=3
Siao =@[2{{:_6]+{1uu- 1)1.1]

=50[1.2+(99)x(1.1)]
=350[1.2+108.9]
50[110.1]
5505

Giv)l15 127107 , to 11 terms
For this A.P.,
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d=a,—a =———
” 1215
541

60 60
We know that,

S, =g|:2ﬁ+{ﬂ—]:}ffi|

(i)7+m5+14+ ............ + 84
(i) 34 + 32 + 30 + ........... + 10
(i) =5+ (= 8) + (= 11) + ccevvneee. + (- 230)
Answer:
10+
M7+ 2+14+ ... + 84

CAarr¥+lhic A D
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a=7
| =84
l 21 7
dzﬂ-. ﬂ=1ﬂ— JT=——=T==
T 2 2 2

Let 84 be the n'" term of this A.P.
I=a+ (n-1)d

' 7
84=T+(n-1)
77=(n-1). O
2 S
22=n-1 /\\§
n=23

We know that,

M

§ = z{avf’}
S, = 223[?+34]
_ 23x9] _ 2093
2 2
=l'III'4i3~l2
(ii)34 + 32 + 30 + .......... + 10
For this A.P.,
a=34
d=a—a=32-34=-2
/=10

Let 10 be the n'™ term of this A.P.
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I=a+(n-1)d
10=34+(n-1) (-2)
-24 =(n-1) (-2)

12=n-1
n=13
H

S, =5 (a+)
:2{34+1u}

2 v
1345 Qb?y

= 286 )

(iii)(=5) + (—-8) + (—11) + ........... + (—-230)
For this A.P.,
a=->5
/| =-230
d=az;—a;=(-8)—-(-5)
=-8+5=-3

Let —230 be the n' term of this A.P.
I=a+ (n-1)d

-230=-5+ (n - 1) (-3)
—-225=(n - 1) (-3)

(n-1) =75
n=76
S, =§(a k1)

And,
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= L0 (=5)+(-230)]

- 38(-235)
= —8930

In an AP

(i) Givena =5,d = 3, a, = 50, find n and S,.

(ii) Given a = 7, a13 = 35, find d and S;s.

(iii) Given a1 = 37,d = 3, find a and§12

(iv) Given a3 = 15, Sy = 125, ﬁng\@and aro.

(v) Givend =5, Sg = 75, find '&and ao.

(vi) Givena =2,d =8, S, =90, find n and a,.
(vii) Givena =8, a, =62, S, = 210, find nand d.
(viii) Givena,=4,d=2,S5, = — 14, find n and a.
(ix) Givena=3,n=8,5S =192, find d.

(xX)Given | = 28, S = 144 and there are total 9 terms. Find a.

Answer:

(i) Given that,a = 5,d = 3, a, = 50
Asa,=a+ (n—-1)d,
~“50=5+(n-1)3

45 =(n - 1)3

15=n-1

n=16
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S = ;[u ‘H".f]

S0 = 2[5+ 50]

:S-XSS

=440
(ii) Given that, a = 7, a13 = 35
Asap,=a+(n-1)d,
Soaiz=a+(13-1)d

35=7+12d N
35 - 7 = 12d g
&\/
28 = 12d
a=2
3

S, = ; [a+u,,]

Sis :g[ah:.r,_;]

k]

13
=3{T+3ﬂ

_13x42 155

=2?3-
(iii)Given that, a1 = 37,d = 3
Asap,=a+ (n—-1)d,
ap=a+ (12 -1)3
37 =a + 33
a=4
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"

S, E[a+u”]
12

S, =—[4+37]

T2
S, = 6[41}
S, =246

(iv) Given that, as; = 15, S1o = 125
Asa,=a+ (n-1)d,
as=a+ (3-1)d

— ; v
15 =a + 2d (i) by}/

S, g[l’(w{ﬂ—]]a’] ’\\§

S =%[zu+{m—1}d]

125 = 5(2a+9d)

25=2a+9d (ii)

On multiplying equation (1) by 2, we obtain
30 = 2a + 4d (iii)

On subtracting equation (iii) from (ii), we obtain
-5 =5d

d=-1

From equation (i),

15=a + 2(-1)

15=a-2

a=17

aipo=a+ (10 - 1)d

-~ =17 L O [ _1)



Class X Chapter 5 - Arithmetic Progressions

Maths

adig = 17-9=8
(v)Given that, d = 5, Sg = 75

A § = ;[EHH:H— I]a’],

S, = 3[3{:+{9—1)5]

9
75=—(2a+40)

25 = 3(a + 20)
25 = 3a + 60 @Y
3a = 25 - 60 QO
=35
a=—
3

anr=a+ (n-1)d
ag=a+((9-1)(5)

:_'Tﬁ+3{5]

_ =33 £ 40
3

-35+120 85
3 3

(vi) Given that, a = 2, d = 8, S, = 90

AsS“ = ;[2a+[rz— I]d],

90="[4+(n-1)8]

90 =n[2 + (n — 1)4]

AN — o~ M 1 2 A A1
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90 = n (4n — 2) = 4n* - 2n
4n* - 2n - 90 =0

4n*> — 20n + 18n — 90 = 0

4n (n —5)+18(n—-5)=0
(n=5)@n+18)=0

Eithern —=5=0o0r4n+ 18 =0

18 -9
n=>5or " 42
However, n can neither be negativevlg}ﬁ fractional.
Therefore, n =5 @b‘

&\/
an=a+ (n-1)d

as=2+(5-1)8

=2+ (4) (8)

=2+ 32 =34

(vii) Given that, a = 8, a, = 62, S, = 210

S = ;[u + cr“]

H

n
210 =—|8+62
“[8+62]
n .
21{1:2{?1’]]
n==6

an=a+ (n-1)d
62 =8+ (6 —1)d
62 — 8 = 5d
54 = 5d
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f.r’:ﬁ
5

(viii) Given that, a, =4,d=2,5, = —-14
anr=a+ (n-1)d

4=a+ (n-1)2

4=a+2n -2

a+2an==6
a=6-2n(i
S = ;[a ! f.-l_,] @b&&
] «\/
—14=—[a+4]
2
—-28 =n(a + 4)

—-28 =n (6 — 2n + 4) {From equation (i)}
—-28 =n (- 2n + 10)

—-28 = — 2n* + 10n

2n* —10n - 28 =0

n*—-5n-14=0

n—7n+2n-14=0
nn=-7)+2(n-7)=0
n=-7)(n+2)=0
Eithern—7=0o0orn+2=0
n=7o0rn=-2

However, n can neither be negative nor fractional.
Therefore, n = 7

From eauation (i) we obtain
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a=6-2n

a=6-2(7)

=6 — 14

= -8

(ix)Giventhat,a =3,n=8,S =192
"
S ==|2 1)d
| 2[ a+(n ]I.r]

192 = %[2x3+[8—]]d]

v
192 = 4 [6 + 7d] s
48 = 6 + 7d Q§
42 = 7d
d=6

(x)Given that, / = 28, S = 144 and there are total of 9 terms.

=

S, =—(a+l)

2

144= 2 (a+28)

(16) x (2) = a + 28
32 =a + 28
a=4

How many terms of the AP. 9, 17, 25
of 6367

Answer:

Let there be n terms of this A.P.

... must be taken to give a sum
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For this A.P.,a =9
d=a2—a1=17—9=8

S = ﬁl:lr..f +(n-1)d

636 = g[lxa+{n I}S]
636 = ;[13 +(n-1)8]

636 =n[9 + 4n — 4]
636 =n (4n + 5)
4n° + 5n — 636 = 0 N\
4n® + 53n — 48n — 636 = 0
n(4n+53)—-12(4n +53) =0
(4n +53) (n—-12)=0
Either4n + 53 =00orn—-12=0
H=_—53

4 orn=12

53

n cannot be I. As the number of terms can neither be negative nor

fractional, therefore, n = 12 only.

The first term of an AP is 5, the last term is 45 and the sum is 400.

Find the number of terms and the common difference.

Answer:
Given that,

a=>=5
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| =45
S, =400
S, =§{H+f}

41111:;[_5@5]1

400 = ; (50)

n=16
I=a+(n-1)d O
o
45=5+ (16 -1)d \/@
40 = 15d A
f.r’:4—lﬂlzE
15 3

The first and the last term of an AP are 17 and 350 respectively. If the
common difference is 9, how many terms are there and what is their
sum?

Answer:

Given that,

a=17

I =350

d=9

Let there be n terms in the A.P.

I=a+(n-1)d

350=17 + (n — 1)9
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333=(n-1)9
(n—-1) =37
n = 38

n

5 = +1
= 2asl)

=S, = 32—3[|?—35u) =19(367) = 6973

Thus, this A.P. contains 38 terms and the sum of the terms of this A.P.
is 6973.

&
Find the sum of first 22 terms df¥an AP in which d = 7 and 22" term is
149.
Answer:
d=7
ax = 149
Sp =7

anr=a+ (n-1)d
a»p=a+ (22 -1)d
149 =a + 21 x7

149 = a + 147
a=2
S“ =E|{u+u”}

(2+149)

]
m|” -

(151)=1661
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Find the sum of first 51 terms of an AP whose second and third terms

are 14 and 18 respectively.

Answer:

Given that,

a =14

as =18

d=az—a,=18-14 =4

a=a+d bypl
14 =a+ 4 &\,®
a=10

8, = %[laﬂin—]ﬁf]
S, —%[leﬂﬂil—l}ﬂ

=%[2{1+{5ﬂ]{4}]

_51(220) _s1(110)

= 5610

If the sum of first 7 terms of an AP is 49 and that of 17 terms is 289,

find the sum of first n terms.
Answer:

Given that,

S; =49
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517 = 289

S, :§[2a+[n— I]a’]

S?:;[Zaﬂ?—]}d]

49:;{3a+ﬁd]
7 = (a + 3d)
a+3d=7 ()
17 \Y%
S, = 2a+(17-1)d A
Similarly,  [2a+(17-1)d] §$Y

289 = %[Ea +16d)

17 = (@ + 8d)

a + 8d = 17 (i)

Subtracting equation (/) from equation (ii),
5d = 10

d=2

From equation (i),

a+312)=7

a+6=7

a=1
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S = ”[2¢r+{n—1}d:|

kL

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

n,
= ,,[2"'2”’_2}

.

=£[2n}

2

=n2

v
Show that ay, a»..., a», ... form a&bﬁf where a, is defined as below
(iYan =3 + 4n RV

(ii)an =9 —5n

Also find the sum of the first 15 terms in each case.

Answer:

(iYan =3 + 4n

ai=3+4(1)=7

a=3+412)=3+8=11

as=3+43)=3+12=15

as=3+4(4)=3+16 =19

It can be observed that

a—a1=11-7=4

as—a,=15-11 =4

as—as=19-15=4

i.e., ak+1 — ak is same every time. Therefore, this is an AP with

common difference as 4 and first term as 7.
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S, =—[2a+(n-1)d ]
) =li[’?(?]v{'l*—l}4]
15 2 =
151, .\
=—[(14)+56
S (14)+56]
15
=—(70
- (70)
= 15 x 35
= 525 o
(i)a, =9 - 5n N

QY

a1=9-5%x1=9-5=4 Kv
a=9-5x2=9-10= -1
a3=9-5x3=9-15=-6
as=9-5%x4=9-20=-11
It can be observed that

dy —adi =
d3z —dz =
dgq — as =
i.e.,ak+1

1-4=-5
6 —(-1) = -5
11 — (-6) = -5

ax is same every time. Therefore, this is an A.P. with

common difference as —5 and first term as 4.



Class X Chapter 5 - Arithmetic Progressions

Maths

S, :;[Zu F(n ]]n’]
Su_«zg[z(‘”’f{ﬁ_]}{‘ﬂ]
gLS—H(—S}J

15
=E{3_?{”

-1 C62)=15(-31
_?{_{L]_ 5(-31)

= —465 bysy
Q

If the sum of the first n terms (')%\én AP is 4n — n?, what is the first
term (that is S1)? What is the sum of first two terms? What is the
second term? Similarly find the 3™, the10™ and the n' terms.
Answer:

Given that,

S, =4n — n?

Firstterm,a =S;1 =4(1) - (1)’=4-1=3

Sum of first two terms = S,

=4(2) - (2)*’=8-4=4

Second term,a, =5, -S1=4-3=1

d=a,—-a=1-3=-2

anr=a+ (n-1)4d

=3+ (n-1)(-2)

=3-2n+2

=5-2n
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Therefore, a3 =5-2(3)=5-6=-1
a10="5 - 2(10) = 5 — 20 = —15
Hence, the sum of first two terms is 4. The second term is 1. 3™, 10",

and n'" terms are —1, —15, and 5 — 2n respectively.

Find the sum of first 40 positive integers divisible by 6.

Answer:

The positive integers that are divisible by 6 are
v

6,12, 18, 24 ... bY\/

N

It can be observed that these age‘making an A.P. whose first term is 6

and common difference is 6.

a==a6
d=6
540=?

n
§ = 2[2-::+|[n—]_]ﬂ’]
40
2
= 20[12 + (39) (6)]
= 20(12 + 234)

= 20 x 246

= 4920

S =—]2(6)+(40-1)6 |

Find the sum of first 15 multiples of 8.

Answer:
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The multiples of 8 are
8, 16, 24, 32...

These are in an A.P., having first term as 8 and common difference as

8.
Therefore, a = 8
d=8
Sis =?
n
§ = E[ELHI:H—I_]G’] \>/
150 >
— o 15—
1[43_} (15-1)8] /\\/@
15
:?L]6+I4{S}J
:%(mmz)
15(12
U2 s
2
= 960

Find the sum of the odd numbers between 0 and 50.

Answer:

The odd numbers between 0 and 50 are

1,3,5,7,9..49

Therefore, it can be observed that these odd numbers are in an A.P.
a=1

d=2

| =49
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I=a+(n-1)d
49 =1+ (n-1)2

48 = 2(n — 1)
n-1=24
n=25
Sﬁ=;|:ﬂ k1)
S, =2 (1+49)
" N
25(50 .
_B09) _ 55)(25) @b‘v
2 ' v
= 625

A contract on construction job specifies a penalty for delay of
completion beyond a certain date as follows: Rs. 200 for the first day,
Rs. 250 for the second day, Rs. 300 for the third day, etc., the penalty
for each succeeding day being Rs. 50 more than for the preceding day.
How much money the contractor has to pay as penalty, if he has
delayed the work by 30 days.

Answer:

It can be observed that these penalties are in an A.P. having first term
as 200 and common difference as 50.

a = 200

d =50

Penalty that has to be paid if he has delayed the work by 30 days =

—~
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_30 2(200)+(30-1)50]

= 15 [400 + 1450]

= 15 (1850)

= 27750

Therefore, the contractor has to pay Rs 27750 as penalty.

A sum of Rs 700 is to be used to give seven cash prizes to students of
a school for their overall academic R?g}formance. If each prize is Rs 20
less than its preceding prize, fin@?ﬁe value of each of the prizes.
Answer: A

Let the cost of 1% prize be P.

Cost of 2" prize = P — 20

And cost of 3™ prize = P — 40

It can be observed that the cost of these prizes are in an A.P. having
common difference as —20 and first term as P.

a=~P

d=-20

Given that, S; = 700

;[za H(7-1)d | =700

[2a+(6)(-20)]

a + 3(—20) = 100
a — 60 = 100

=100
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a =160
Therefore, the value of each of the prizes was Rs 160, Rs 140, Rs 120,
Rs 100, Rs 80, Rs 60, and Rs 40.

In a school, students thought of planting trees in and around the
school to reduce air pollution. It was decided that the number of trees,
that each section of each class will plant, will be the same as the class,
in which they are studying, e.g., a section of class I will plant 1 tree, a
section of class II will plant 2 treesb??é so on till class XII. There are
three sections of each class. Hoqw%any trees will be planted by the
students?

Answer:

It can be observed that the number of trees planted by the students is
in an AP.

1,2,3,4, 5 12

Firstterm,a =1

Common difference, d =2 -1=1

S, = ;[Eu +(n- l}f.r’:l

SI_‘:% 2{|}+{]2_l}{|}:|
—6(2+11)
=6 (13)

=78

Therefore, number of trees planted by 1 section of the classes = 78
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Number of trees planted by 3 sections of the classes = 3 x 78 = 234
Therefore, 234 trees will be planted by the students.

A spiral is made up of successive semicircles, with centres alternately
at A and B, starting with centre at A of radii 0.5, 1.0 cm, 1.5 cm, 2.0

cm, .. as shown in figure. What is the total length of such a spiral

( 22
LTﬂke m= —]
made up of thirteen consecutive semicircles? 7
>

0
SR\

Answer:

Semi-perimeter of circle = nr

:E cm
I = I'I(OS) 2
Ib=n(1) =ncm
in
cim

Is=n(1.5) = 2
Therefore, 1, I, I3 ,i.e. the lengths of the semi-circles are in an A.P.,
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We know that the sum of n terms of an a A.P. is given by

5 ;Llaﬂ[n-]]dJ

13 = {
"2 _ELEJ”H'W 2 ﬂ

/ \v/
V)
_13[_12n @Y
2" N
.f]:_\"\
:Lq (77)
_‘S‘IH
2
_1x22 e
2w
= 143

Therefore, the length of such spiral of thirteen consecutive semi-circles
will be 143 cm.

200 logs are stacked in the following manner: 20 logs in the bottom
row, 19 in the next row, 18 in the row next to it and so on. In how
many rows are the 200 logs placed and how many logs are in the top

row?



Class X Chapter 5 - Arithmetic Progressions Maths

Answer:

It can be observed that the numbers of logs in rows are in an A.P.

20, 19, 18...

For this A.P.,

a =20 b‘v\y
d=a,—a =19 -20 = -1 /\\/@

Let a total of 200 logs be placed in n rows.
S, = 200

L

S =;[2a+{n—l_‘ja’]

200 = g[2{20}+{n—lj{—lﬂ

400=n(40-n+1)

400 = n (41 — n)

400 = 41n — n?

n* —41n + 400 = 0

n* — 16n — 25n + 400 = 0
n(n-16)-25(n-16)=0
(n-16)(n—-25)=0

Either (n — 16) =0orn—-25=0
n=16o0rn =25

- e =1 -~ 1N\ A
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aie =20+ (16 —1) (—1)

aie = 20 — 15

dis = 5

Similarly,

a =20+ (25-1) (-1)
a =20 — 24

= —4

Clearly, the number of logs in 16" row is 5. However, the number of
logs in 25 row is negative, which ib%\.;}(’)t possible.
Therefore, 200 logs can be plag@n 16 rows and the number of logs

in the 16™ row is 5.

In a potato race, a bucket is placed at the starting point, which is 5 m
from the first potato and other potatoes are placed 3 m apartin a

straight line. There are ten potatoes in the line.

5 = i Z = = w ™ ™
Sm Iim 3im * * * * .

A competitor starts from the bucket, picks up the nearest potato, runs
back with it, drops it in the bucket, runs back to pick up the next

potato, runs to the bucket to drop it in, and she continues in the same
way until all the potatoes are in the bucket. What is the total distance

the competitor has to run?
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[Hint: to pick up the first potato and the second potato, the total
distance (in metres) run by a competitoris 2 x 5 + 2 x(5 + 3)]
Answer:

(A
-.E 43|

= - im  #m Hm Id4m 1Tm 20m 23m 26m 29m 32m
T T T T T T T T T T

The distances of potatoes are as follows.
5,8,11, 14..
It can be observed that these distan?gés are in A.P.

a=>5 @b‘

«\/
d=8-5=3

S, = ;[Ecr H(n 1}(."]

o,

IS|ILI 4

(5)+(10-1)3]

= 5[10 + 9 x 3]

= 5(10 + 27) = 5(37)

= 185

As every time she has to run back to the bucket, therefore, the total
distance that the competitor has to run will be two times of it.
Therefore, total distance that the competitor will run = 2 x 185
=370 m

Alternatively,

The distances of potatoes from the bucket are 5, 8, 11, 14...
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Distance run by the competitor for collecting these potatoes are two
times of the distance at which the potatoes have been kept. Therefore,
distances to be run are

10, 16, 22, 28, 34,..........

a=10

d=16-10=6

Sio =?

=¥|:jxlﬂ+{lﬁ—l}fn:|

§

%

N

= 5[20 + 54] W
&\/

= 5 (74)

= 370

Therefore, the competitor will run a total distance of 370 m.
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Which term of the A.P. 121, 117, 113 ... is its first negative term?
[Hint: Find n for a, < 0]

Answer:
Given A.P. is 121, 117, 113 ...
a=121
d=117 - 121 = -4

v
an=a+n-14d by
=121+ (n - 1) (—-4) «VQ
=121 —-4n + 4
= 125 — 4n

We have to find the first negative term of this A.P.
Therefore,a, <0

125-4n <=0

125 < 4n

125
> —

n>=31.25

Therefore, 32" term will be the first negative term of this A.P.

The sum of the third and the seventh terms of an A.P is 6 and their
product is 8. Find the sum of first sixteen terms of the A.P.
Answer:

We know that,
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an=a+n-14d
as=a+3-1)d
as=a+ 2d

Similarly, a; = a + 6d
Given that, az +a; =6
(@a+2d)+(a+6d)=6

2a+8d =6
a+4d=3
-2 _ : v
a=23-—4d() by&

Also, it is given that (a3) x (ay)&&
(@a+2d) x (a+ 6d) =8

From equation (i),

(3—4d +2d)x(3-4d +6d)=8
(3-2d)x(3+2d)=8

9—4ed’ =8

4d” =9-8 =1

From equation (i),

|

[thn d is

b | —

a=3-4d
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a=3+2=5
S, =—[2a(n-1)d] S
o

[When ais] and d is ]E] &\/Qb‘
S,bzg[z{l}ﬂlﬁ—l}[%ﬂ
=8| 2+—

e
=4(19)=76

{
| When a is 5 and d is —1]
\ )

L

Question 3:
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A ladder has rungs 25 cm apart. (See figure). The rungs decrease

uniformly in length from 45 cm at the bottom to 25 cm at the top. If
L

the top and bottom rungs are 2 m apart, what is the length of the

wood required for the rungs?

250
[Hint: number of rungs 25 ]

25 cm §
h :
r ;
i :
:

N

Answer:

It is given that the rungs are 25 cm apart and the top and bottom
)1
rungs are 2m apart.

1
2100
q
=2 41 B Y
.. Total number of rungs 23 25
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Now, as the lengths of the rungs decrease uniformly, they will be in an
A.P.

The length of the wood required for the rungs equals the sum of all the
terms of this A.P.

First term, a = 45

Last term, / = 25

n=11

, _m
.':-“—zl[u {f} \>/
v
[4S+25}:u{?{}l]:385cm @b‘
2 Qv

S8y =

t |

Therefore, the length of the wood required for the rungs is 385 cm.

The houses of a row are number consecutively from 1 to 49. Show that
there is a value of x such that the sum of humbers of the houses
preceding the house numbered x is equal to the sum of the number of
houses following it.

Find this value of x.

[Hint Sx - 1 = Sa9 — Sx]

Answer:

The number of houses was

1,2,3..49

It can be observed that the number of houses are in an A.P. having a
as 1 and d also as 1.

Let us assume that the number of x™" house was like this.
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We know that,

=g[2a Fn l}f?':l

Sum of n terms in an A.P.

Sum of number of houses preceding x™" house = Sy _ 1

_(x- I}[zﬂ'-l-{x—l—l}{f]

2

S . o
_(x)(x-1) @b?
2 v
Sum of number of houses following X" house = S49 — S
=?[z(m(w_1}(1}]_§[z[l]+(x_1}{1}]
- P (2449-1)-F(24x-1)
={?j{5ﬂ)—§(x+l}
=2’§[4"§l]— (x+1)

It is given that these sums are equal to each other.

x(x—1 . +1)
x(x }:25{49)__r[.1+1 |
2 ) 2 )
.TJ_.Y:]EEE_.T'_I
2 2 2
¥t =1225
r=135

However, the house numbers are positive integers.
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The value of x will be 35 only.

Therefore, house number 35 is such that the sum of the numbers of
houses preceding the house numbered 35 is equal to the sum of the
numbers of the houses following it.

Question 5:

A small terrace at a football ground comprises of 15 steps each of
which is 50 m long and built of solid concrete.

1 1
Each step has a rise of 4 m and a tbr‘@a\rél of 2 m (See figure) calculate
the total volume of concrete re@ed to build the terrace.
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ist step

From the figure, it can be observg@‘ﬁl/at
1 )
1% step is 2m wide,
2" step is 1 m wide,
3
3™ step is 2 m wide.
1
Therefore, the width of each step is increasing by 2 m each time
1
whereas their height 4 m and length 50 m remains the same.
Therefore, the widths of these steps are
3

T3
2
:lx_xj(]:%
Volume of concrete in 1% step 4 2 4
:l:vrlxif'!:E
Volume of concrete in 2" step 4 2
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_lx_xjﬂ_
Volume of concrete in 3 step 4 2

It can be observed that the volumes of concrete in these steps are in
an A.P.

25 25 75
4’ 47"

and § :’—;(2u+{n—1}d—‘ ~
S, = 15{2[25]415—1]21
2|4 4

_E{EJM}ES]

212 .
2

15[ 5 |?5}
=—| —4—
y) 2

g(mu} 750

Volume of concrete required to build the terrace is 750 m?>.
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Find the distance between the following pairs of points:
(1) (2, 3), (4, 1) (i)) (=5, 7), (=1, 3) (iii) (a, b), (= &, = b)
Answer:

(i) Distance between the two points is given by

\,,llll{xl ‘)‘I.‘]‘+{J1I ,1'3].\

Therefore, distance between (2, 3) and (4, 1) is given by

(ii) Distance between ( i

= (5 =(0) +(7-3) = (-4 +(4)
=J16+16 =432 =42
[u,e’}} and {—c.r.—h}

(iii) Distance between is given by

1= (a—(-a)) +(b(-b))
= 1I|'[3a]: +[2f:'fJ =+da’ +4bh* =24Ja® + b’

Find the distance between the points (0, 0) and (36, 15). Can you now find the

distance between the two towns A and B discussed in Section 7.2.

Answer:

Distance between points (0,0) and (36,15)
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:\/{Jn—nf +(15-0) =367 +15°

J1296+225 = /1521 =39

Yes, we can find the distance between the given towns A and B.

Assume town A at origin point (0, 0).

Therefore, town B will be at point (36, 15) with respect to town A.

And hence, as calculated above, the distance between town A and B will be
39 km.

Determine if the points (1, 5), (2, 3) and (- 2, — 11) are collinear.
v
Answer: e
Let the points (1, 5), (2, 3), and (—2,&&) be representing the vertices A, B, and C

of the given triangle respectively.

A=(1,5),B=(2,3),C=(-2,-11)

Let
CAB=\[(1-2) +(5-3) =5

BC = w( —(<2)) +(3-(=11)) =& +14* =16+196 =212
CA :,u.'r{l (<2)) +(5-(~11)) =+/3* +16" =0 +256 = V265

Since AB+BC = CA,
Therefore, the points (1, 5), (2, 3), and (-2, —11) are not collinear.

Check whether (5, — 2), (6, 4) and (7, — 2) are the vertices of an isosceles triangle.
Answer:
Let the points (5, —2), (6, 4), and (7, —2) are representing the vertices A, B, and C

of the given triangle respectively.



Class X Chapter 7 - Coordinate Geometry

Maths

AB=\[(5-6) +(-2-4) =\(~1) +(-6) =436 =37
BC = \I{ﬁ—?}: +(4-(-2)) = \f{—|}: +(6) =J1+36 =437
CA=\(5-7) +(-2-(-2)) = (-2 +0° =2

Therefore, AB = BC

As two sides are equal in length, therefore, ABCis an isosceles triangle.

Question 5:

In a classroom, 4 friends are seated at the points A, B, C and D as shown in the
following figure. Champa and Chameli walk into the class and after observing for a
few minutes Champa asks Chameli, “Don’&@;lf think ABCD is a square?” Chameli

disagrees. &\/@
Using distance formula, find which of them is correct.

1

g

8 .

7 B ﬁ
26
& 5

;4 Al C

B

2 i

i DTEE_;

L 234 5678 9 10
Colymns

Answer:

It can be observed that A (3, 4), B (6, 7), C (9, 4), and D (6, 1) are the positions of

these 4 friends.
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AB=[(3-6) +(4-7) = [(-3) +(=3) =\0+9 =18 =312
BL‘=\/{6—9)J+[?—4}1 =,f(—3}3+{3]: =959 =18 =32
CB=(9-6) +(4—1) ={(3) +(3) =O+9=\I18=32
AD = J{S—f:}l F(4-1) = J{—3]3+{3]: =Jo+0 =18 =32

Diaganath:J{J—@)"+(4—4)3 =\f(—f.)3+u3 =6

Diagonal BD = \[(6-6)" +(7-1)" = /0’ +(6)" =6

10
9 ?§>’
: i Ny
7 gt
. - .'L_‘_‘ &\/
g ¢ = i I
&= 5 i h
' Al }?@
4 @1\ - 1S o
.‘h‘-I_ '_ul
3 = =
7 T - B
1 ﬂ.\r‘*‘.”

1-2: 3 & 5 6.7 3.9 10
Columns

It can be observed that all sides of this quadrilateral ABCD are of the same length
and also the diagonals are of the same length.

Therefore, ABCD is a square and hence, Champa was correct

Question 6:

Name the type of quadrilateral formed, if any, by the following points, and give
reasons for your answer:

H-=1-2),(1,0),(-12),(-30)

(i) (= 3,5),(3,1),(0,3), (-1, -4)

(iii) (4, 5), (7, 6), (4, 3), (1, 2)
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Answer:
(i) Let the points (-1, —=2), (1, 0), (-1, 2), and (=3, 0) be representing the vertices

A, B, C, and D of the given quadrilateral respectively.
" AB = \/[—1—1)’ H(-2-0) =\(-2) +(-2) =Va+a=\8=22
BC=(1-(=1)) +(0-2) =) +(<2) =Va+4-8=22

CD = J{—l—{—ﬁ})‘ +(2-0) = J{z]z +(2) =J4+4=8=22

m}:,\f'l{—]—[—fi}y H(=2-0) = 2) +{—2}1 =Jara=8=2{2

I}iuﬂmml.ﬁ(.':\/[ 1-( 1}}1 2-2) \&3)/ ) =16 =
Diagonal BD = Jl—{ 3)) +(0- 0y :Qﬁl} 00 =J16=4

It can be observed that all sides of this quadrilateral are of the same length and also,

the diagonals are of the same length. Therefore, the given points are the vertices of

a square.
(ii)Let the points (- 3, 5), (3, 1), (0, 3), and (-1, —4) be representing the vertices

A, B, C, and D of the given quadrilateral respectively.

AB=[(-3-3) +(5 1] NEE -1}":M=~J’5__:2JI_3
BC —\/{ —0)’ J{ } H(<2) =P+a =413

CD = u {-1} ( \f{l = J1+49 =50 =52
AD= (-3~ (-1)) —{5—{—4}1" - J{—zf +{9f =81 =S

It can be observed that all sides of this quadrilateral are of different lengths.

Therefore, it can be said that it is only a general quadrilateral, and not specific such

as square, rectangle, etc.
(iii)Let the points (4, 5), (7, 6), (4, 3), and (1, 2) be representing the vertices A, B,

C, and D of the given quadrilateral respectively.
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AB=(4=7) +(5-6) =(=3) +(-1)’ =\O=1=10

BC=\(7-4) +(6-3) ={(3) +(3) =\0+9 =118

CD=\(4-1) +(3-2)° ={3) +(1) =O+1=410
AD=\J(4-1) +(5-2)" = J(3) +(3) =0 +9=I8

Diagonal AC = [(4-4) +(5-3)" =,(0) +(2) =074 =2
Diagonal CD = \[(7-1)" +(6-2)" = (6)° +(4)" =36+16 =52 =132

It can be observed that opposite sides of this\guadrilateral are of the same length.

However, the diagonals are of different IeBBth. Therefore, the given points are the

vertices of a parallelogram. %

Question 7:
Find the point on the x-axis which is equidistant from (2, — 5) and (- 2, 9).
Answer:

We have to find a point on x-axis. Therefore, its y-coordinate will be 0.

Let the point on x-axis be{'r’u}.

B -

Distance between (x,0) und{l—S]=1u|'l(-‘f—3}3+{ﬂ—(—5)\]: :J(-"—E} +(3)

Distance between (x,0)and {—l"}}z\/(x—[—i]):+(ﬂ—{—‘}}}: = J(x+2) +(9)

By the given condition, these distances are equal in measure.

Jx=2) +(5) =(x+2) +(9)
(x—2) +25=(x+2) +8I

X +4-4x+25=x" +4+4x+8l
8x=25-8l

8x=-56

v =7
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Therefore, the point is (— 7, 0).

Find the values of y for which the distance between the points P (2, — 3) and Q (10,
y) is 10 units.
Answer:

It is given that the distance between (2, —3) and (10, y) is 10.

Theretore, \/{{2 -1 {}]: +(-3 —y}E =10

— , \
J(=8) +(3+y) =10 @b‘v\/
64+(y+3) =100 N%
(y+3) =36

V+3I=16

y+3=6 or y+3=-6
Therefore, y =3 or—9

If Q (0, 1) is equidistant from P (5, — 3) and R (x, 6), find the values of x. Also find
the distance QR and PR.

Answer:

PQ = QR

J(5-0) +(=3-1)" =[(0-x)" +(1-6)
V(5 +(-4) = J(=x) +(-5)
V25416 =/x* +25

¥

41=x"+25
16 = x
x=%4

TlhAarcafarma meaimdE D i~ 712 N A A C©N\
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When point R is (4, 6),

PR = J(S—ﬂr}: +(-3-6) = \/'r‘ +(-9) =1+81=4/82

QR = \[(0-4) +(1=6)" = [(4) +(~5)’ =16+25 = /41
When point R is (-4, 6),

PR = J(s—{—4})1 +(-3-6) = \/{5"}J +(-9) =\/81+81 =92
QR =(0-(~4))"+ (1-6)" =(4) +()' =Vi6+25= a1

Question 10: ?§>’

Find a relation between x and y such t@bﬁwe point (x, y) is equidistant from the
A

point (3, 6) and (- 3, 4).

Answer:

Point (x, y) is equidistant from (3, 6) and (-3, 4).
x=3) +(r-6) = (x—(=3)) +(y—4)
x{‘{x—i]l +(J-‘—ﬁ]1 = J(.r+ 3]1 +(J]-‘—4}3

(x=3) +(y=6) = (x+3) +(y-4)

X H9—6x+y +36-12y=x" +94+6x+ )y +16-8y
36-16=6x+6x+12y-8y

20=12x+4y

Jx+y=5
Jx+y=5=0
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Find the coordinates of the point which divides the join of (- 1, 7) and (4, — 3) in
the ratio 2:3.
Answer:

Let P(x, y) be the required point. Using the section formula, we obtain

2x4+3%(-1) 8§-3 5 |
X= = = =

2+3 3 3
2x(=3)+3x7 —6+21 15 ;
YTy T s T T v
W
Therefore, the point is (1, 3). Qb(
Qv
Find the coordinates of the points of trisection of the line segment joining (4, — 1)
and (- 2, — 3).
Answer:
- ra 2 S
A P C B
L L & l
(4.1 2, 7l {2, ) -2, -3
-+ 2 - | ———»

Let P (x1, y1) and Q (x3, y») are the points of trisection of the line segment joining
the given points i.e., AP = PQ = QB
Therefore, point P divides AB internally in the ratio 1:2.

_ _]x{—2]+2><4 I_]x{—}}l—zx{—]]
N T 1+2
iy B - S | —
X, = = Ezﬁzl V, = - == 5
3 3 3 3

Point Q divides AB internally in the ratio 2:1.
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To conduct Sports Day activities, in your rectangular shaped school ground ABCD,
lines have been drawn with chalk powder at Q/distance of 1 m each. 100 flower pots
have been placed at a distance of 1 m fro&ﬁ’ach other along AD, as shown in the
1
Sth RV
following figure. Niharika runs 4 the distance AD on the 2" line and posts a green
1
—th
flag. Preet runs 5 the distance AD on the eighth line and posts a red flag. What is
the distance between both the flags? If Rashmi has to post a blue flag exactly
halfway between the line segment joining the two flags, where should she post her
flag?

D c

=i 1

—

wis ofx afy oy aly aly o el wl e
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Answer:
1
It can be observed that Niharika posted the green flag at 4 of the distance AD i.e.,

1 \ -
L—xum |m =25

4 ! m from the starting point of 2" line. Therefore, the coordinates of
this point G is (2, 25).

I

(1
- L—xli]{]]m:m
Similarly, Preet posted red flag at 5 of the distance AD i.e., 4

m from

the starting point of 8" line. Therefore, the coordinates of this point R are (8, 20).
v

Distance between these flags by using dis&@Ce formula = GR

_(8-2)" +(25-20)" =+/36+25 = JQMn

The point at which Rashmi should post her blue flag is the mid-point of the line
joining these points. Let this point be A (X, y).

248 25420
= , V=
2 ’ 2
_1:=E:5, sz:Zlﬁ
2 ' 2

Hence, A(x,y)=(5,22.5)

Therefore, Rashmi should post her blue flag at 22.5m on 5% line

Find the ratio in which the line segment joining the points (— 3, 10) and (6, — 8) is
divided by (- 1, 6).

Answer:

Let the ratio in which the line segment joining (=3, 10) and (6, —8) is divided by
point (=1, 6) be k : 1.
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Therefore, —1= bk =3
k+1
—k-1=6k-3
Th=2
k=2
2

Therefore, the required ratiois2: 7.

Find the ratio in which the line segment joining A (1, — 5) and B (- 4, 5) is divided
by the x-axis. Also find the coordinates of the point of division.
Answer: A\
o
Let the ratio in which the line segmer@ning A (1, =5) and B (-4, 5) is divided by

x-axisbe ki1

(—dk+1 5&—5}
Therefore, the coordinates of the point of division is * K+l k+l
We know that y-coordinate of any point on x-axis is 0.
C5k-5
k41
k=1
Therefore, x-axis divides it in the ratio 1:1.
(—4U)+15{0—51_'—4+15—5]_[—3u]
1+1 1+1 2 72 L2

0

Division point ="

If (1, 2), (4, y), (x, 6) and (3, 5) are the vertices of a parallelogram taken in order,
find x and y.

Answer:
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C
(x, &)

Bi4. v}

Adl, 2)

Let (1, 2), (4, y), (x, 6), and (3, 5) are the coordinates of A, B, C, D vertices of a
parallelogram ABCD. Intersection point O of diagonal AC and BD also divides these
diagonals.

Therefore, O is the mid-point of AC and BD. N

If O is the mid-point of AC, then the coor(gk\a/tes of O are

R\

i { \/
|+.T.2+fr]:>|,1+|.4] R
\ 2 2 2

If O is the mid-point of BD, then the coordinates of O are
(443 5+I.-'] [7’ 5+
L PN . J

L2 2

L]

2 2
Since both the coordinates are of the same point O,

Cx+l :E and 4=
2 2
—x+1=Tand 5+ y =8

= x=6andy=3

Find the coordinates of a point A, where AB is the diameter of circle whose centre is
(2, —3)and Bis (1, 4)

Answer:

Let the coordinates of point A be (x, y).

Mid-point of AB is (2, —3), which is the center of the circle.
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I T TR
.',{2.—.:'}:[. R

=-3

—»——=2and-
2 2

=x+l=4andy+4=-6
—x=3and y=-10

Therefore, the coordinates of A are (3,-10).

If Aand B are (— 2, — 2) and (2, — 4), respectively, find the coordinates of P such
AP =" AB 4

that 7 and P lies on the line se&b&?t AB.

Answer: Qv

The coordinates of point A and B are (=2, —2) and (2, —4) respectively.
AP="AB

Since 7 ,

Therefore, AP: PB = 3:4

Point P divides the line segment AB in the ratio 3:4.

i 3x2+4>r[—2} 3x{—4]+4x[—3} )

Coordinates of P = .
3+4 3+4
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Find the coordinates of the points which divide the line segment joining A (- 2, 2)
and B (2, 8) into four equal parts.

Answer:

(2.2

From the figure, it can be observed that p(@g}! P, Q, R are dividing the line segment
in a ratio 1:3, 1:1, 3:1 respectively. \/@b‘

1x2+3x(-2) ]:-:,H&+3><2W

Coordinates of P = [ .
1+3 143

-,
| ]

+

—

|

[ o]

E—

o]

+

=]
e

i A

3x2+1%(-2) 3x8+1x2

3+1 T3+

%, A

Coordinates of R =

Find the area of a rhombus if its vertices are (3, 0), (4, 5), (= 1, 4) and (- 2, —1)

k3| =

taken in order. [Hint: Area of a rhombus = < (product of its diagonals)]
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Answer:

-2, -1}

Let (3, 0), (4, 5), (-1, 4) and (-2, —1) are the vertices A, B, C, D of a rhombus
ABCD.

Length of diagonal AC = ,J [3—{—] ]]T +[ﬂ—'{)5’
o
=\16+16 =42

1@ ¥
Length of diagonal BD:J[4— (-2)] +[5-(-n]
=\36+36 =62

Therefore, area of rhombus ABCD = %x 49'5 * E-\E

= 24 square units



Class X Chapter 7 - Coordinate Geometry Maths

Find the area of the triangle whose vertices are:
(I) (21 3)1 (_ 11 O)r (21 - 4) (“) (_ 5/ - 1)/ (31 - 5)1 (51 2)
Answer:

(i) Area of a triangle is given by
{J.', (v =w )+ (=2 )+ x (v =)

Area of the given triangle = 1| 10-(- 4 +(- I}( 4)- (3]}+2{3—E})|

Area of atriangle =

b | =

[ =]

v/

_ Lga 74 va
21 /\\_’
= 2 S{uare Lnits

i Area of the given triangle = ];[{—5]5{—5)—(2]t+3{2 { IJ}"‘ 51-1 _{_5}}]

:;{35+9+2n}

=32 square units

In each of the following find the value of ‘k’, for which the points are collinear.
1) (7, =2), (5, 1), (3, = k) (ii) (8, 1), (k, = 4), (2, = 5)

Answer:

(i) For collinear points, area of triangle formed by them is zero.

Therefore, for points (7, —=2) (5, 1), and (3, k), area =0
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%[?{1—k}+5{k—[—2}}+3{{—2}—]”:ﬂ

T-Tk+3k+10-9=10

=2k+8=10

k=4

(i) For collinear points, area of triangle formed by them is zero.

Therefore, for points (8, 1), (k, —4), and (2, =5), area =0

%[3{-4-(-5}}%{{_5}_{1}} +2{1_{_4}_}] =0

8—6k +10=0
6k =18 @)’
k=3 @b‘

&\/

Find the area of the triangle formed by joining the mid-points of the sides of the
triangle whose vertices are (0, — 1), (2, 1) and (0, 3). Find the ratio of this area to

the area of the given triangle.

Answer:

."H_U_ -1}

Let the vertices of the triangle be A (0, —1), B (2, 1), C (0, 3).
Let D, E, F be the mid-points of the sides of this triangle. Coordinates of D, E, and F

are given by
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Area of a triangle = ; (=) + (=0 )+ (- 00}
Area of ADEF =%{|[2—|]+1{1 ~0)+0(0-2)}

L) w.are&m
[0(1-3)+ ﬁ]m ~1-1)]

{8} = 4 square units

Area of AABC =

bod | = e | —

Therefore, required ratio =1:4

Question 4:

Find the area of the quadrilateral whose vertices, taken in order, are (— 4, — 2), (—
3,-5),(3,-2)and (2, 3)

Answer:

Al -2) Bi{-3, -3

3. ~2)
D2, 3)

Let the vertices of the quadrilateral be A (-4, -2), B (-3, =5), C (3, —2), and D (2,
3). Join AC to form two triangles AABC and AACD.
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[

=—(12+0+9)= 22] square units

Ar{:am‘atriungle—z (=) (s = )+ (v -y }j
Area of AABC = | (~4){(- ]—(—2]}+{—3]{{_—2}—{—2]}+3{(—2}—{—:‘1}}]

—r\}—ld-—*

Area of AACD = ;[{—4}{{—2}— (3)] +3{(3)-(-2)} +2{(-2)-(-2 }}]

- l.{2[}+ 15+0) = 3 square units
2
Area of DABCD = Areaof AABC + Area of AACD
N
(21 35 MR
_ L— +—— |square umts@-ﬂ square units

You have studied in Class IX that a median of a triangle divides it into two triangles

of equal areas. Verify this result for AABC whose vertices are A (4, — 6), B (3, — 2)

and C (5, 2)
Answer:
A
{4, -6}
B3, -2) D4, 0) (5,2)€

Let the vertices of the triangle be A (4, —6), B (3, —2), and C (5, 2).
Let D be the mid-point of side BC of AABC. Therefore, AD is the median in AABC.

345 —242"
Coordinates of point D:l 3:3. ‘;‘ l = (4.0)
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Area of a triangle =

bod | =

Area of AABD = é[{ﬂ{[—z} =(0)}+(3){(0) = (=6)} +(4){(-6) ~(-2)} ]
1

= 3{ 84 18-16) = —3square units

However, area cannot be negative. Therefore, area of AABD is 3 square units.

Area of AADC = ;[{4){11 ~(2)} +(4){(2) = (~6)} +(5)|(-6) - (0)} |

= : (—8+32- 3{1] = —3square units
2 v

However, area cannot be negative. The Ye, area of AADC is 3 square units.

Clearly, median AD has divided AABC%’two triangles of equal areas.
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Determine the ratio in which the line 2x + y — 4 = 0 divides the line segment joining
the points A(2, — 2) and B(3, 7)

Answer:

Let the given line divide the line segment joining the points A(2, —2) and B(3, 7) in a
ratio k : 1.

3h+2 ?A‘—Z]
Coordinates of the point of division * b+l k+l
This point also lieson 2x+y -4 =0 v
Nad
{2 7Y -’"I,rk_":u“.
2 3k +2 + — |—4=0 @
|'x'{f+],-' \|{{+|/I &\/
6k +d+7k-2-dk—4 _
k+1
=09F-2=0
2
= k==
9

Therefore, the ratio in which the line 2x + y — 4 = 0 divides the line segment joining

the points A(2, —2) and B(3, 7) is 2:9.

Find a relation between x and y if the points (x, y), (1, 2) and (7, 0) are collinear.
Answer:
If the given points are collinear, then the area of triangle formed by these points will

be 0.

Area of atriangle =

2 (=3 )X (= )+ (v r1'?]}

k3| =
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Area = l [1(3—{]]+1{{]—J.~}+?[}'—2}]

D:;—[Zr—y+?_‘|«'—14]

D:;—[E_r+ﬁ_v—l4]

2x+o0v—14=10

x+3v=T=0

This is the required relation between x and y.

Question 3:

Find the centre of a circle passing through s@’pomts (6, = 6), (3, —7)and (3, 3).
Answer: @

Let O (x, y) be the centre of the circIéAnd let the points (6, —6), (3, —7), and (3, 3)

be representing the points A, B, and C on the circumference of the circle.

5 OA = \/{_1- —6) +(y+6)

OB = ( .r—3}3 +(y+7)

0OC = J (x— ¥ —?;I

However, DA =0R { Radii of the same circle}

:;»J{x—(:-} +(y+6) —\{r—3} (v+7)

=t 4+36-12x+ 1" +3fr+123=:.r'+9—6x+_1'3+49+l4_1'
= —bx—-2y+14=0

=3x+y=7 . (1)

Similarly, OA = 0C [Radii of the same circle)
= J(x=6) +(y+6) = y(x-3) +(y-3)

= 436-12x 4 17 436412y =" +9—6x+ 1" +9-6y

= -bx+18pr+54=10

= 3x+9y=-27 - (2)
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On adding equation (1) and (2), we obtain

10y = =20

y=-=2

From equation (1), we obtain
3x—-2=7

3x=9

xX=3

Therefore, the centre of the circle is (3, —2).

v
The two opposite vertices of a square are&?§/1, 2) and (3, 2). Find the coordinates of
the other two vertices. %
Answer:
Al-13) By, y)
4]
J[.'|.|,II.'|'|' I:J. 2] L

Let ABCD be a square having (-1, 2) and (3, 2) as vertices A and C respectively. Let
(x, v¥), (x1, y1) be the coordinate of vertex B and D respectively.

We know that the sides of a square are equal to each other.

. AB = BC

]

= J(x+1) +(y=2) = (x=3) +(y-2)
= +2x+ 1+ —dy+d=x"+9-6x+)" +4—4y
= 8x =8

= x=|

\AMa LenAawr Fhay im » cAtinra Al inFarinar srmAalac mara AF QONO
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In AABC,
AB? + BC? = AC?

4

f +

= [ J+1) +(y-2) ::+[ﬁ‘.“'{1—3]’+{_1-_z}3 | =[JG+1) +(2-2) |

\ A ., r
S4+y’+4—-4y+4+y’—4y +4=16
=2y +16 -8y =16
=2y’ -8y =0
=y(y-4=0
=y=0o0r4
We know that in a square, the diagonals are\bf equal length and bisect each other at
90°. Let O be the mid-point of AC. Ther@g‘re, it will also be the mid-point of BD.
-1+3 2472 A\/

2 72

i
Coordinate of point O :|

[l+r.;r+311={L3}

2 2 )

1 +x,
2

l+x =2

Therefore, the required coordinates are (1, 0) and (1, 4).

The class X students of a secondary school in Krishinagar have been allotted a
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on the boundary at a distance of 1 m from each other. There is a triangular grassy
lawn in the plot as shown in the following figure. The students are to sow seeds of

flowering plants on the remaining area of the plot.

- >
- : i
@t : fon
-t R -
<t ‘e
-t —
@t o
S[4884080008008880TF

A | L . L . P . O L L L L i i D

12345678910 QO

?\

(i) Taking A as origin, find the coordina@of the vertices of the triangle.

(ii) What will be the coordinates of th'é\v/ertices of A PQR if C is the origin?

Also calculate the areas of the triangles in these cases. What do you observe?
Answer:

(i) Taking A as origin, we will take AD as x-axis and AB as y-axis. It can be observed
that the coordinates of point P, Q, and R are (4, 6), (3, 2), and (6, 5) respectively.
Area of triangle PQR = LI:.T, (v=w)+ (s -n)+x (v -»)

= ;[4{2—5]+3(5—h}+f}{-ﬁ—2}]
=;[—12—3+24]

9 .
= square units

(ii) Taking C as origin, CB as x-axis, and CD as y-axis, the coordinates of vertices P,
Q, and R are (12, 2), (13, 6), and (10, 3) respectively.



Class X Chapter 7 - Coordinate Geometry Maths

Area of triangle PQR = ;[1‘, (=2 )+ (s =)+ x (0 + 0, }:I

=_[12(6-3)+13(3-2)+10(2-6)]

=;pﬁ+u—4ﬂ

9 ,
=, Square units

.

It can be observed that the area of the triangle is same in both the cases.

v
The vertices of a AABC are A (4, 6), B (@%and C (7, 2). Aline is drawn to intersect
0\ AD AE 1
sides AB and AC at D and E respectively, such that AB  AC 4 calculate the area
of the AADE and compare it with the area of AABC. (Recall Converse of basic
proportionality theorem and Theorem 6.6 related to
ratio of areas of two similar triangles)

Answer:

By 5 (7.2¢€

AD AE 1

Given that, AB  AC 4
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AD  AE 1
AD+DB AE+EC 4
AD _AE _1
DB EC 3

Therefore, D and E are two points on side AB and AC respectively such that they
divide side AB and AC in a ratio of 1:3.

{ L 43
Coordinates of Point D =| Delt3x 4* D3 +_:X6]
Lo 1+3 1+3
_|'(13 23“|

474

\v/
l«7+3=4 1 Bg*‘\;xﬁ
[EESE. 4

| 1+3 &\/ 143

(1220
4 4

(v, =)+ x5 —n

Coordinates of point E

Area of a triangle =

; )]

B % 01~
s {33 o)

ML 48-52+197 15 .
=—|3- = ——square units
2 4 16 2 16 32

Area of AABC _—I:-l"'w +I 2 f-_.}+? _‘1}]

:—[I2—4+?]: ;squarc units
2 3

Clearly, the ratio between the areas of AADE and AABC is 1:16.

Alternatively,

We know that if a line segment in a triangle divides its two sides in the same ratio,
then the line segment is parallel to the third side of the triangle. These two triangles
so formed (here AADE and AABC) will be similar to each other.
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Hence, the ratio between the areas of these two triangles will be the square of the

Ay
Therefore, ratio between the areas of AADE and AABC = * ‘J 16

ratio between the sides of these two triangles.

Let A (4, 2), B (6, 5) and C (1, 4) be the vertices of AABC.

(i) The median from A meets BC at D. Find the coordinates of point D.

(ii) Find the coordinates of the point P on AD such that AP: PD = 2:1

(iii) Find the coordinates of point Q and R o?k\)ﬁedlans BE and CF respectively such
that BQ: QE = 2:1 and CR: RF = 2:1. @

(iv) What do you observe? &\/

(v) If A(xy, v1), B(x2, v2), and C(xs, y3) are the vertices of AABC, find the coordinates
of the centroid of the triangle.

Answer:

A
{4, 2}

'

Bs 5 D i1, <

(i) Median AD of the triangle will divide the side BC in two equal parts.
Therefore, D is the mid-point of side BC.

(6+1 5+4) [T 9]
272

Coordinates of D [ —,
] ls-]

(i) Point P divides the side AD in a ratio 2:1.
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i

2x

Coordinates of P =

'-.lJl

3

\ J
(iii) Median BE of the triangle will divide the side AC in two equal parts.
Therefore, E is the mid-point of side AC.

) 4 2 3
Coordinates of E = [ +I‘ +4]=[— JJ

) 5 2’

i 4 e

Point Q divides the side BE in a ratio 2:1.

Coordinates of () =

[0 |

%L’;
,-—x
k.-al'_'

\
Median CF of the triangle will divide the side AB in two equal parts. Therefore, F is
the mid-point of side AB.
. 4+6 2+5 7)
Coordinates of F = [ : ]—[ ;J

-

Point R divides the side CF in a ratio 2:1.

s A
2% 4 1x4
2

-~

11

Coordinates of R

] =

Pl 241 373
'\ J

(iv) It can be observed that the coordinates of point P, Q, R are the same.
Therefore, all these are representing the same point on the plane i.e., the centroid of
the triangle.
(v) Consider a triangle, AABC, having its vertices as A(x1, ¥1), B(X2, v2), and C(xs,
y3)-
Median AD of the triangle will divide the side BC in two equal parts. Therefore, D is
the mid-point of side BC.
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Coordinates of D = [ X, + X, ‘y? +5 )
2 2 )

Let the centroid of this triangle be O.
Point O divides the side AD in a ratio 2:1.

X, +Xx, V. + v
2 '1+|><1-1||.| zxvlj +Ix_]'l|

2x
Coordinates of O =

241 | 241

T T T U e \
_[ 33 J\/
Nad
Question 8: &\§
ABCD is a rectangle formed by the points A(- 1, — 1), B (-1, 4), C (5, 4) and D (5,
—1). P, Q, Rand S are the mid-points of AB, BC, CD, and DA respectively. Is the

quadrilateral PQRS is a square? a rectangle? or a rhombus? Justify your answer.

Answer:
3
A-1,-1) P'[ h 3]' -1, 4B
5 Q
{2,-1) 2, 4)
D (5, =1} R{ﬁ%-:l (5,4 C

P 15 the mid-point of side AB.

-

. -1-1 =1+4
Therefore, the coordinates of P are (T * )= (— .

]

. . . 3 .
Similarly, the coordinates of (), R, and S are (2, 4). [i ;]_ and (2, —1) respectively.

b |t

“
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{

- (3 .V [ 25 el

Length of PQ= ‘—1—3 f 2] = Jgr=2 = (B2

: N ".'{ ) 2 | VU Ve

|I 2 3 25 el

Lenothof QR= _[(2-5) +|4-=| = (942 = |==

shotQ V[ ) [ 2 4 N4

s f : e

Length of RS= {5—2}'—|1+]] = E}+E: 61
W2 Vo4 N

-3y [ 2s fer

Lengthof SP= (2 +1 == = [9+== = |—

e \/{+}+[ EJ V7 a VG

Length of PR = / -5y 4|2
u{ ) E

Lengthof QS=(2—2)° +(4+1)" =5

It can be observed that all sides of the given quadrilateral are of the same measure.

However, the diagonals are of different lengths. Therefore, PQRS is a rhombus.
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Fill in the blanks using correct word given in the brackets: —

(i) All circles are . (congruent, similar)
(ii) All squares are . (similar, congruent)
(iii) All triangles are similar. (isosceles, equilateral)

(iv) Two polygons of the same number of sides are similar, if (@) their corresponding
angles are and (b) their corresponding sides are . (equal,

proportional)

Answer:

\Y
(i) Similar vv\’
(ii) Similar &\,®

(iii) Equilateral
(iv) (a) Equal
(b) Proportional

Give two different examples of pair of
(i) Similar figures

(ii)Non-similar figures

Answer:

(i) Two equilateral triangles with sides 1 cm and 2 cm

2em

Two squares with sides 1 cm and 2 cm
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2cm

| em 2 cm 2 cm

I'cm | cm

I em Xem

(ii) Trapezium and square

P 4] A B
»
& R D C @b‘
Triangle and parallelogram &\/

/N7

State whether the following quadrilaterals are similar or not:

] 3 om C

L1 L

g l5¢m R
Jcm 3cm
L.5em |5 em

; 1l [

P T5em Q A 3cm B
Answer:

Quadrilateral PQRS and ABCD are not similar as their corresponding sides are

proportional, i.e. 1:2, but their corresponding angles are not equal.
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Exercise 6.2
Question 1:
In figure.6.17. (i) and (ii), DE || BC. Find EC in (i) and AD in (ii).

(ii) Q

Answer:

(i)

B

Let EC = x cm
It is given that DE || BC.

By using basic proportionality theorem, we obtain
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AD  AE
DB EC
15_1
3 x
_3xl
15
v =2
LEC=2c¢m
(i)
\v
Nl
~

Let AD = x cm
It is given that DE || BC.

By using basic proportionality theorem, we obtain
AD _ AE

DB EC
x _18
7.2 5.4
1.8%7.2

r=

5.4
r=24
SAD =24 cm

E and F are points on the sides PQ and PR respectively of a APQR. For each of the

following cases, state whether EF || QR.

(DPE=3.9cm. EO=3cm. PF=3.6cmand FR =2.49cm
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(i) PE=4cm, QE = 4.5cm, PF = 8 cm and RF = 9 cm
(iii)PQ = 1.28 cm, PR = 2.56 cm, PE = 0.18 cm and PF = 0.63 cm
Answer:

(i)

v
¥
Given that, PE=3.9cm, EQ = 3 cm,,{E,— 3.6cm, FR = 2.4 cm
. 9
PE _39 .,
EQ 3
PE_36_, ¢
FR 24
PE PF
Hence, — = —
EQ FR

Therefore, EF is not parallel to QR.
(i)

R

DE e A ~rmvws N o A C ~vn DO 0 O A D 0 0O A~
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PE PF
Hence, —=—
EQ FR
Therefore, EF is parallel to QR.

(iii)

PQ = 1.28cm, PR = 2.56 cm, PE = 0.18 cm, PF = 0.36 cm

PE_0.I8 18 9
PQ 128 128 64

E 036 i

PR 2.56 64

Hence, E = E
PQ PR

Therefore, EF is parallel to QR.
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Question 3:

In the following figure, if LM || CB and LN || CD, prove that

AM AN
AB  AD
B
M
A

=
—
o

Answer: @

|

=
—
o

In the given figure, LM || CB

By using basic proportionality theorem, we obtain
AM AL

av i
AB  AC { ]
Similarly, LN || CD
AN AL
So—=— (i)
AD  AC
From (i) and (ii), we obtain
AM AN

AB  AD
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In the following figure, DE || AC and DF || AE. Prove that

BF BE
FE EC
A
D
3 C
B F E ?§>,
Answer: @b‘
A 0\
[
B E C
In AABC, DE || AC
=— asic Proportionahity Theorem i
T T—
A
I
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In ABAE, DF| AE
BD  BF . . e e

S— = — Basic Proportionality Theorem [

DA FE [ P ¥ Theorem) (77)

From(i)and (ii). we obtain

BE BF

EC FE

Question 5:

In the following figure, DE || OQ and DF || OR, show that EF || QR.

v
&
v
p
E
3]
Q R
In A POQ, DE || 0Q
PE PD . . . .
= ( Basic proportionality theorem ) (7)

"EQ DO
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P
i
8

o R
In APOR. DF||OR
Pr_rb (Basic proportionality theorem ) (i)

FR DO ’

v

From (i) and (if). we obtain o
PE PF '\\’®
EQ FR
- EF || QR (Converse of basic proportionality theorem )

Question 6:
In the following figure, A, B and C are points on OP, OQ and OR respectively such

that AB || PQ and AC || PR. Show that BC || QR.
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Q R

Answer:

\v/
N/
‘ stby
; 0 Qv

Q R
In A POQ, AB || PQ
. 0OA OB
AP BO

( Basic proportionality theorem )

(7)
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In APOR. AC || PR
. 0A OC
AP CR

(By basic proportionality theorem)  (if)

From (/) and (if). we obtain

OB OC
BQO CR
S BC||OR (By the converse of basic proportionality theorem )
p
v
&
Qv

Using Basic proportionality theorem, prove that a line drawn through the mid-points
of one side of a triangle parallel to another side bisects the third side. (Recall that
you have proved it in Class IX).

Answer:

B C

Consider the given figure in which PQ is a line segment drawn through the mid-point

P of line AB, such that T'Q I BC
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By using basic proportionality theorem, we obtain

AQ_ AP
JC PB

—_—== P 15 the mid-pomnt of AB. .. AP=PB
g{g ]l is th id-poi A

= AQ=0QC

Or, Q is the mid-point of AC.

v
A\
Using Converse of basic proportionality %rem, prove that the line joining the mid-
points of any two sides of a triangle iQyérallel to the third side. (Recall that you have
done it in Class IX).

Answer:

c
Consider the given figure in which PQ is a line segment joining the mid-points P and
Q of line AB and AC respectively.

i.e., AP = PB and AQ = QC

It can be observed that
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AP 1
PB 1

AQ |
QC 1
CAPAQ
“PB-0C

Hence, by using basic proportionality theorem, we obtain
PQ|BC

and

v
ABCD is a trapezium in which AB || DC a&ﬁ\“fts diagonals intersect each other at the

A0 CO R
point O. Show that BO DO

Answer:

D

Draw a line EF through point O, such that EF[ICD

In aADC, FOICD

By using basic proportionality theorem, we obtain
AE  AOQ
o0 M
ED  OC

1n aABD, OFI[AB

So, by using basic proportionality theorem, we obtain
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ED _OD
AE BO
AE BO
———=—
ED 0D
From equations (1) and (2), we obtain
A0 _BO
OC 0D
AO OC
——=—
BO 0D

(2)

v
W
g

\%
The diagonals of a quadrilateral ABCD' intersect each other at the point O such that

AO  CO
BO DO show that ABCD is a trapezium.
Answer:

Let us consider the following figure for the given question.

A &

D C

Draw a line OE || AB
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D

In AABD, OE || AB
By using basic proportionality theorem, we obtain
AE BO

S 1

ED  OD 1) \>/
L o

However, it is given that @

%

AO OB A

Fovelatss (2)

OoC oD

From equations (1) and (2), we obtain

AE _AO

ED 0OC

= EO || DC [By the converse of basic proportionality theorem]
= AB || OE || DC
= AB || CD

.. ABCD is a trapezium.
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State which pairs of triangles in the following figure are similar? Write the similarity
criterion used by you for answering the question and also write the pairs of similar

triangles in the symbolic form:

(i)
p
" Bl
60F
S

8° 40° 8ir 4 @b‘

(ii)
P

A . 5
B 25 [ 0 4 R
(iii)

[¥
L
6
37{' is 4
M3 P OE 5 ¥

(iv)
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I)

W 0
5
2589 !
N L 0 i) 3
(V)
D
N
BO® &\/
E A F
[ P
70
SU\J E{sﬂ '“‘JU
E F Q R
Answer:

(i) ZA = ZP = 60°

/ZB = /Q = 80°

/C = ZR = 40°

Therefore, AABC ~ APQR [By AAA similarity criterion]
AB BC CA
QR RP PQ

(ii)

S AABC - AQRP [B}' 558 similarity cl'iterion]

(iii)The given triangles are not similar as the corresponding sides are not

nronnrkFinnal
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(iv)The given triangles are not similar as the corresponding sides are not

proportional.

(v)The given triangles are not similar as the corresponding sides are not

proportional.

(vi) In ADEF,

/D +/ZE +4ZF = 180°

(Sum of the measures of the angles of a triangle is 1809°.)
700 + 80° +/F = 180°

/F = 300

Similarly, in APQR, P
?\/

/P +/Q +/ZR = 180° X

(Sum of the measures of the angles o{\e( triangle is 1809°.)
ZP + 80° +30° = 180°

ZP = 700°

In ADEF and APQR,

/D = ZP (Each 70°)

/E = Z£Q (Each 80°)

ZF = ZR (Each 30°)

.. ADEF ~ APQR [By AAA similarity criterion]

In the following figure, AODC ~ AOBA, ZBOC = 125° and ZCDO = 70°. Find £ZDOC,

ZDCO and ZOAB
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f
L

f ]
L

Answer:

DOB is a straight line.

.. ZDOC + ZCOB = 180° v
A\

= /DOC = 180° — 125° @b?

= 550 &\/

In ADOC,

/DCO + ZCDO + 4DO0OC = 180°

(Sum of the measures of the angles of a triangle is 1809°.)

= £ZDCO + 70° + 550 = 180°
= ZDCO = 55°
It is given that AODC ~ AOBA.

.. ZOAB = Z OCD [Corresponding angles are equal in similar triangles.]

= ZOAB = 55°

Diagonals AC and BD of a trapezium ABCD with AB || DC intersect each other at the

point O. Using a similarity criterion for two triangles, show that oC 0D

Answer:



Class X Chapter 6 - Triangles

Maths

[ L8

In ADOC and ABOA,

/CDO = ZABO [Alternate interior angles as AB || CD]
/DCO = ZBAO [Alternate interior angles as AB || CD]
ZDOC = ZBOA [Vertically opposite angles]

.. ADOC ~ ABOA [AAA similarity criterion]b‘?y

DO OC

TBO OA
_ OA_OB
0C 0D
R _AT ond 21=22.
In the following figure, Qs R Show that

T

[L‘L}rl'cspﬁ\lfling sides are proportional |

APQS - ATQR
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Answer:

Q
In APQR, ZPQR = /PRQ

. PQ = PR (i)
Given, by}/
QR _OT ~
QS PR

Using (7). we obtain

QR _QT (i)

Qs QP

[n APOQS and ATQR.

QR QT . i

= Using (if

s QP I: '-{ ]]

£Q=2Q

~APQS ~ ATOR [.‘a’AS similarity criteri{m]

S and T are point on sides PR and QR of APQR such that ZP = ZRTS. Show that

ARPQ ~ ARTS.

Answer:
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P

In ARPQ and ARST,
ZRTS = ZQPS (Given)

/R = ZR (Common angle) o
. ARPQ ~ ARTS (By AA similarity criterior&?y

Qv
In the following figure, if AABE = AACD, show that AADE ~ AABC.

(£}

Answer:

It is given that AABE = AACD.

- AB = AC [By CPCT] (1)

And, AD = AE [By CPCT] (2)

In AADE and AABC,

AD AE

E - H [Dividing equation (2) by (1)]

ZA = ZA [Common angle]

.. AADE ~ AABC [By SAS similarity criterion]
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Question 7:
In the following figure, altitudes AD and CE of AABC intersect each other at the point
P. Show that:

c

R

A E i
(i) AAEP ~ ACDP

(i) AABD ~ ACBE AN
(iii) AAEP ~ AADB

(v) APDC ~ ABEC

Answer:

In AAEP and ACDP,

ZAEP = ZCDP (Each 90°)

ZAPE = ZCPD (Vertically opposite angles)
Hence, by using AA similarity criterion,
AAEP ~ ACDP

(i)



Class X Chapter 6 - Triangles

Maths

In AABD and ACBE,

ZADB = ZCEB (Each 90°)

ZABD = ZCBE (Common)

Hence, by using AA similarity criterion,

AABD ~ ACBE ?\}/

(iii) &\y@‘

:. .
In AAEP and AADB,

ZAEP = ZADB (Each 90°)

ZPAE = ZDAB (Common)

Hence, by using AA similarity criterion,
AAEP ~ AADB

(iv)

A E

Tn ADPDC arnd A\REC
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ZPDC = ZBEC (Each 90°)

/PCD = ZBCE (Common angle)
Hence, by using AA similarity criterion,
APDC ~ ABEC

E is a point on the side AD produced of a parallelogram ABCD and BE intersects CD
at F. Show that AABE ~ ACFB

Answer:

A \>/
B @b‘?\
&\/

E

In AABE and ACFB,

ZA = ZC (Opposite angles of a parallelogram)

Z/AEB = ZCBF (Alternate interior angles as AE || BC)
.. AABE ~ ACFB (By AA similarity criterion)

In the following figure, ABC and AMP are two right triangles, right angled at B and M
respectively, prove that:

c

Y|

I

A B P

(i) AABC ~ AAMP
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CA_BC
(ii) PA MP
Answer:

In AABC and AAMP,
ZABC = ZAMP (Each 90°)
ZA = ZA (Common)
. AABC ~ AAMP (By AA similarity criterion)
CA BC
— =
FA MP

\Y%
/ACB and ZEGF such that D and H lie

on sides AB and FE of AABC and AEFG\'espectlvely If AABC ~ AFEG, Show that:

CD and GH are respectively the blsectQ@

Ch  AC
() GH  FG
(i) ADCB ~ AHGE
(iii) ADCA ~ AHGF

Answer:

B C E G

It is given that AABC ~ AFEG.

LA = /LF, /B = ZE, and ZACB = ZFGE
Z/ACB = ZFGE

. ZACD = ZFGH (Angle bisector)

And, ZDCB = £HGE (Angle bisector)

T AACD anAd NECH

(Corresponding sides of similar triangles are proportional )
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¢A = £F (Proved above)
2ACD = £FGH (Proved above)
~ AACD ~ AFGH (By AA similarity criterion)
(D _Ac

GH FG
In ADCB and AHGE,
+DCB = £HGE (Proved above)
4B = £E (Proved above)
~ ADCB ~ AHGE (By AA similarity criterion)
In ADCA and AHGF,

v
2ACD = «FGH (Proved above) X~

>
2A = £F (Proved above) &\/Q
=~ ADCA ~ AHGF (By AA similarity criterion)

In the following figure, E is a point on side CB produced of an isosceles triangle ABC
with AB = AC. If AD 1 BC and EF L AC, prove that AABD ~ AECF
A

E B 1] C

Answer:

It is given that ABC is an isosceles triangle.
~ AB = AC

= +«ABD = LECF

In AABD and AECF,
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¢ADB = ,EFC (Each 90°)
<BAD = «CEF (Proved above)
~ AABD ~ AECF (By using AA similarity criterion)

Sides AB and BC and median AD of a triangle ABC are respectively proportional to
sides PQ and QR and median PM of APQR (see the given figure). Show that AABC ~
APQR.

Answer:
>
P @b‘
A \¢
B [¥] C Q0 M N

Median divides the opposite side.

Hl}=% and QM =Q—2R

Given that,
AB  BC _ﬂ

PQ QR PM
1

aB 5% ap

PQ ;(JR PM
AB BD AD
;%—:—:—
PQ QM PM

In AABD and APQM,
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AB  BD AD

PQ QM PM (Proved above)

=~ AABD ~ APQM (By SSS similarity criterion)

= £ABD = 2PQM (Corresponding angles of similar triangles)
In AABC and APQR,

2ABD = «PQM (Proved above)

AB  BC
PQ QR
~ AABC ~ APQR (By SAS similarity criterion)
@VV
D is a point on the side BC of a triéﬂﬂ\glle ABC such that zADC = «BAC. Show that
CA* =CB.CD.
Answer:
A
B [ C

In AADC and ABAC,

2ADC = «BAC (Given)

2ACD = «BCA (Common angle)

~ AADC ~ ABAC (By AA similarity criterion)

We know that corresponding sides of similar triangles are in proportion.
CCA CD

"CB CA

W A2 T TS
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Sides AB and AC and median AD of a triangle ABC are respectively proportional to

sides PQ and PR and median PM of another triangle PQR. Show that AABC ~ APQR
Answer:
A Z &
b<
Given that,
AB _AC AD
PQ PR PM

Let us extend AD and PM up to point E and L respectively, such that AD = DE and PM
= ML. Then, joinBtoE, CtoE, Qto L, and R to L.

p
A
M R
oo
BED
E
T

We know that medians divide opposite sides.
Therefore, BD = DC and QM = MR

Also, AD = DE (By construction)

And, PM = ML (By construction)
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In quadrilateral ABEC, diagonals AE and BC bisect each other at point D.

Therefore, quadrilateral ABEC is a parallelogram.

~» AC = BE and AB = EC (Opposite sides of a parallelogram are equal)

Similarly, we can prove that quadrilateral PQLR is a parallelogram and PR = QL, PQ
= LR

It was given that

AB AC AD

PQ PR PM
AB BE 2AD
:';>—=—:
PQ QL 2PM S
?\
_AB_BE_AE Q
PO QL PL Qv

~ AABE ~ APQL (By SSS similarity criterion)

We know that corresponding angles of similar triangles are equal.
~ «BAE = 2QPL ... (1)

Similarly, it can be proved that AAEC ~ APLR and
2CAE = «RPL ... (2)

Adding equation (1) and (2), we obtain

¢BAE + 2CAE = 2QPL + «RPL

= «CAB = «RPQ ... (3)

In AABC and APQR,

AB _AC

PQ PR (Given)

2CAB = £RPQ [Using equation (3)]

~ AABC ~ APQR (By SAS similarity criterion)
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A vertical pole of a length 6 m casts a shadow 4m long on the ground and at the
same time a tower casts a shadow 28 m long. Find the height of the tower.

Answer:

6 m

D 4m F B 22m E
Let AB and CD be a tower and a pole respse{{z\ékl/ely.
Let the shadow of BE and DF be the s){g}%w of AB and CD respectively.
At the same time, the light rays from the sun will fall on the tower and the pole at
the same angle.
Therefore, «.DCF = «BAE
And, «DFC = «BEA
<CDF = £ABE (Tower and pole are vertical to the ground)
=~ AABE ~ ACDF (AAA similarity criterion)

AB BE
= —— —
CDh DF
AB 28
— =
6m 4
= AB=42m

Therefore, the height of the tower will be 42 metres.

If AD and PM are medians of triangles ABC and PQR, respectively where
AB  AD

AABC ~ APOR provethat—=——
: QRp PQ PM

Answer:
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B D 0 M 28

It is given that AABC ~ APQR

We know that the corresponding sides of similar triangles are in proportion.

. . v
AB_AC_BC >

. PQ PR QR /\\/@
Also, £A = 2P, «B = 2Q, «C = «R ... (2)
Since AD and PM are medians, they will divide their opposite sides.

Hl}=% and QM =Q—2R

. (3)
From equations (1) and (3), we obtain
AB  BD
PQ QM (4

In AABD and APQM,

¢<B = «£Q [Using equation (2)]

AB_ BD

PQ QM [Using equation (4)]

~ AABD ~ APQM (By SAS similarity criterion)
AB_BD _AD

- PQ OM PM
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Exercise 6.4

Question 1:

Let AABC ~ADEF 3nd their areas be, respectively, 64 cm? and 121 cm?. If EF =
15.4 cm, find BC.

Answer:

It is given that AABC ~ ADEF.

Given that,

EF =15.4 cm, §§“
. 0

ar( AABC) =64 cm’, N\

&\/
ur{ﬁDEF] =121 em”

ar(ABC) _[ BC T

" ar(DEF) | EF
(64cm:] BC?
= — |= -
12Tem” | (154 cm)
&
154 lr]
[ 8x
= B(C = [ T Jun:{ﬁxl.-'l]cm:ll.iuln

Question 2:
Diagonals of a trapezium ABCD with AB || DC intersect each other at the point O. If
AB = 2CD, find the ratio of the areas of triangles AOB and COD.

Answer:
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A B

Since AB || CD,

~ 20AB = 20CD and 20OBA = 20DC (Alternate interior angles)
In AAOB and ACOD,

2AOB = 2COD (Vertically opposite angles)

20AB = 20CD (Alternate interior angles) byy

20BA = 2£0DC (Alternate interior angl

~ AAOB ~ ACOD (By AAA similarity criterion)

~ar(AAOB) [Au]”

“ar (ACOD) | CD
Since AB=2CD,

ar(AAOB) [3{_‘_[}“13 4
1

co )~

. =4:]
ar (ACOD)

In the following figure, ABC and DBC are two triangles on the same base BC. If AD
area {AABC} AD

area(ADBC) DO

intersects BC at O, show that
A C
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Answer:

Let us draw two perpendiculars AP and DM on line BC.

leasex Height
We know that area of a triangle = 2
IBC AP ?§>’
car(AABC) 5 P70 Ap @b‘
“ar(ADBC) ooy DM XY
5 BC

In AAPO and ADMO,
2APO = «DMO (Each = 90°)
2AOP = «DOM (Vertically opposite angles)
=~ AAPO ~ ADMO (By AA similarity criterion)
AP AO
DM DO

ar(AABC) AO

—
ar(ADBC) DO

If the areas of two similar triangles are equal, prove that they are congruent.
Answer:

Let us assume two similar triangles as AABC ~ APQR.
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M(E](E](&] )
ar(APQR) \PQ) | QR | PR
Given that, ar (AABC) =ar (APQR)
ar(AABC)
ar(APQR )

Putting this value in equation (1), we obtain

|_[AB] _ Eff:_(ﬂE]:
LPQ) DRJ PR

= AB=PQ, BC=0QR, and AC=PR

v
SAABC = APQR (By S58 mn%‘m\t‘nce criterion

Question 5: v

D, E and F are respectively the mid-points of sides AB, BC and CA of AABC. Find the

ratio of the area of ADEF and AABC.

Answer:

B E C
D and E are the mid-points of AABC.
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. DE|| AC and DE = ; AC

In ABED and ABCA.
ZBED = 2ZBCA (Corresponding angles)
2 BDE = 2ZBAC (Corresponding angles)
ZEBD = £ CBA (Common angles)
. ABED ~ ABCA (AAA similarity criterion)
ar(ABED) _[ DE ]-‘
ar(ABCA) | AC
ar(ABED) | g
ar(ABCA) 4 @"‘

] &\/
— ar(ABED) = zar (ABCA)

Similarly, ar(ACFE) = iar{{‘ﬁ,&.} and ar (AADF) = %ar{.ﬁAHC}

Also. ar (ADEF) = ar (AABC) —| ar (ABED) +ar (ACFE) +ar (AADF) |

= ar (ADEF) = ar (AABC) — j ar(AABC) = i ar (AABC)

ar(ADEF) 1
ar(AABC) 4

Question 6:

Prove that the ratio of the areas of two similar triangles is equal to the square

of the ratio of their corresponding medians.

Answer:
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A
4
C 5
B D Q

Let us assume two similar triangles as AABC ~ APQR. Let AD and PS be the medians

of these triangles.

"“ AABC ~ APQR
_AB  BC AC o
S = N
PQ QR PR e
“es @

(A =¢P, 2B =2Q,2C=¢R .. (2) AV
Since AD and PS are medians,
BC
~ BD =DC = T
%
And, QS = SR = 2
Equation (1) becomes
AB_BD_AC
PQ QS PR (3
In AABD and APQS,
2B = «£Q [Using equation (2)]
AB_BD
And, PQ QS [Using equation (3)]
~ AABD ~ APQS (SAS similarity criterion)
Therefore, it can be said that
AB  BD _AD

PQ QS PS4
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au‘[ﬁf‘tEC} [ZAB\"‘ |
aﬂﬁPQR]_kPQJ - QRJ PR
From equations (1) and (4), we may find that

AH Hf‘ A{ AIJ
PQ QR PR PS

And hence,
ur[ﬂtAEC] AD T‘
ar{ﬂl’QR} L PS )

\/
b‘?*

Prove that the area of an eqwlatera&&ngle described on one side of a square is

equal to half the area of the equilateral triangle described on one of its diagonals.

Answer:
E
A B
[ C

F

Let ABCD be a square of side a.

Therefore, its diagonal = \2a

Two desired equilateral triangles are formed as AABE and ADBF.

Side of an equilateral triangle, AABE, described on one of its sides = a

Side of an equilateral triangle, ADBF, described on one of its diagonals = “'E”
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We know that equilateral triangles have all its angles as 60° and all its sides of the
same length. Therefore, all equilateral triangles are similar to each other. Hence, the
ratio between the areas of these triangles will be equal to the square of the ratio

between the sides of these triangles.

Area of A ABE _[ a Y 1
Area of ADBF | 24 J 2

ABC and BDE are two equilateral triangles such that D is the mid-point of BC. Ratio
of the area of triangles ABC and BDE is

(A)2:1 ?Q
(B)1:2 @b‘
(C)4:1 0\
(D)1: 4

Answer:

B [ C

We know that equilateral triangles have all its angles as 60° and all its sides of the
same length. Therefore, all equilateral triangles are similar to each other. Hence, the
ratio between the areas of these triangles will be equal to the square of the ratio
between the sides of these triangles.
Let side of AABC = x

X

ABDE =
Therefore, side of

|
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area(AABC)
area( ABDE)

4
|

B[ |

Y

Hence, the correct answer is (C).

Sides of two similar triangles are in the ratio 4 : 9. Areas of these triangles are in the
ratio
(A)2:3
(B)4:9
(C)81: 16 ?9/

>
(D) 16 : 81 &\§
Answer:
If two triangles are similar to each other, then the ratio of the areas of these
triangles will be equal to the square of the ratio of the corresponding sides of these
triangles.
It is given that the sides are in the ratio 4:9.

(4) _16

Therefore, ratio between areas of these triangles = “*‘}J 81

Hence, the correct answer is (D).
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Sides of triangles are given below. Determine which of them are right triangles? In
case of a right triangle, write the length of its hypotenuse.

(i) 7cm, 24 cm, 25 cm

(i) 3cm, 8 cm, 6 cm

(iii) 50 cm, 80 cm, 100 cm

(iv) 13 cm, 12 cm, 5cm

Answer:

(i) It is given that the sides of the triangle aK/7 cm, 24 cm, and 25 cm.
Squaring the lengths of these sides, we wg?obtaln 49, 576, and 625.

49 + 576 = 625 %

or, 7" +24° =25

The sides of the given triangle are satisfying Pythagoras theorem.
Therefore, it is a right triangle.

We know that the longest side of a right triangle is the hypotenuse.
Therefore, the length of the hypotenuse of this triangle is 25 cm.

(ii) It is given that the sides of the triangle are 3 cm, 8 cm, and 6 cm.
Squaring the lengths of these sides, we will obtain 9, 64, and 36.

However, 9 + 36 + 64

Or, 3 + 6 # 8

Clearly, the sum of the squares of the lengths of two sides is not equal to the square
of the length of the third side.

Therefore, the given triangle is not satisfying Pythagoras theorem.

Hence, it is not a right triangle.

(iii)Given that sides are 50 cm, 80 cm, and 100 cm.

Squaring the lengths of these sides, we will obtain 2500, 6400, and 10000.
However, 2500 + 6400 # 10000

Or, 50% + 80° # 1007
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Clearly, the sum of the squares of the lengths of two sides is not equal to the square
of the length of the third side.

Therefore, the given triangle is not satisfying Pythagoras theorem.

Hence, it is not a right triangle.

(iv)Given that sides are 13 cm, 12 cm, and 5 cm.

Squaring the lengths of these sides, we will obtain 169, 144, and 25.

Clearly, 144 +25 = 169

or, 127 +5 =13

The sides of the given triangle are satisfying Pythagoras theorem.
v

We know that the longest side of a righté?&'lgle is the hypotenuse.

Therefore, the length of the hypotenuﬁé’of this triangle is 13 cm.

Therefore, it is a right triangle.

PQR is a triangle right angled at P and M is a point on QR such that PM 1L QR. Show
that PM? = QM x MR.
Answer:

Q

M
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Let Z#MPRE =x
InAMPR,
ZMRP =180° —90°"—x
ZMRP =90"-x
Similarly, inAMPQ,
ZMPQ = 90° - ZMPR
=90°—x

ZMQP =180° —90°—(90°—x)
LMOQP = x
InA QMP and APMR,
ZMPQ = ZMRP o
ZPM) = RMP &\/®
ZMQP = 2ZMPR
S AQMP — APMER {B}f AAA similarity criteriun}
- oM _ MNP

PM MR
= PM’ =QMx MR

4

Question 3:

In the following figure, ABD is a triangle right angled at A and AC 1 BD. Show that

(i) AB? = BC x BD

(ii) AC®> = BC x DC

(iii) AD® = BD x CD
D

B A

Answer:
AATYE amd AT AT
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SDAB=ZACB [Each ‘-JE}“}
ZABD = ZACBA {C'mnmun ungle)

. AADB ~ACAB (AA similarity criterion)
- AB_BED

CB AB
= AB’ =CBxBD
(i) Let ZCAB=x
InACBA.
ZCBA =180° -90°—-x N
ZCBA =90°—x W
Similarly, inACAD, &\,®
ZCAD=90"-2CAB

=00°-x

ZCDA =180° —90°—(90°-x)
SCDA=x
InACBA and A CAD.,
SCBA =2CAD
ZCAB = 2ZCDA

ZACB = ZDCA (Each 90°)

S ACBA ~ ACAD (By AAA rule)
AC  BC
DC AC

= AC’ =DC=BC
(iii) In ADCA and ADAB,
<DCA = 2 DAB (Each 90°)
2CDA = 2~ ADB (Common angle)
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SADCA ~ ADAB (AA similarity criterion)

DC DA

DA DB

= AD" =BD=xCD

ABC is an isosceles triangle right angled at C. prove that AB? = 2 AC2.

Answer:
A
\Y%
S
C—I B &\/

Given that AABC is an isosceles triangle.

-~ AC = CB

Applying Pythagoras theorem in AABC (i.e., right-angled at point C), we obtain
AC* +CB’ = AB’

= AC* + AC” = AB’ (AC=CB)

= 2AC" = AB’

ABC is an isosceles triangle with AC = BC. If AB> = 2 AC?, prove that ABC is a right

triangle.

Answer:
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A
C
B
Given that,
2 2
AB* =2AC byg
22,02
— AB® = AC= + AC &\/@

— ABZ = AC? +BC? (AsAC=BC)
The triangle is satisfving the pythagoras theorem.

Therefore, the given triangle is a right - angled triangle.

Question 6:
ABC is an equilateral triangle of side 2a. Find each of its altitudes.

Answer:
A
-
B D C

Let AD be the altitude in the given equilateral triangle, AABC.
We know that altitude bisects the opposite side.

~BD=DC=a
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In AADB,
ZADB =907
Applying pythagoras theorem, we obtain

AD + DB = AB’
= AD’ +4a’ =(2a)’
= AD’ +&° =44’
=AD" =34’

= AD= aw..@

In an equilateral triangle, all the altitudes are equal in length.

X3
Therefore, the length of each altitude w&‘]&% S
Qv

Prove that the sum of the squares of the sides of rhombus is equal to the sum of the

squares of its diagonals.

Answer:

A B

D [

In AAOB, ABOC, ACOD, AAOD,
Applying Pythagoras theorem, we obtain
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AB” = AQ" +OB° (1)
BC* =BO" +0C” e (2)
CD" =CO" +0D° k)
AD™ =AD" + 0D )

Adding all these equations. we obtain

AB’+BC” +CD + AD’ = 2(AO” + OB’ + OC” +0D")

-,[”ACT (BDY [A{'.‘]: BDT
= 2 _— 4| —— +| —— 4| ——
‘L 2 2 J L2 L 2 )

L& Fi
(Diagonals bisect each other) O
((Ac) (BD) o
=2 + ~
| 2 2 0\

=(AC) +(BD)

Question 8:

In the following figure, O is a point in the interior of a triangle ABC, OD 1 BC, OE 1

AC and OF 1 AB. Show that
A

C

(i) OA%? + OB? + OC? — OD? — OE? — OF? = AF? + BD? + CE?

(ii) AF? + BD? + CE? = AE? + CD? + BF?

Answer:
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(i) Applying Pythagoras theorem in AAOF, we\9btain
OA” = OF + AF @byy
Similarly, in ABOD, N
OB* =0D" +BD*

Similarly, in ACOE,

0C” =0E" +EC”

Adding these equations,

OA” +0B” +0C” = 0OF + AF- + 0D + BD"+OE" + EC”
OA” +0B" +0C" —0D” —OE" —OF" = AF- + BD" + EC-

(ii) From the above result,

AF +BD’ + EC* =(0A” —=OE’ )+(0C* - 0D )+ (OB’ - OF?)

L AF +BD” +EC" = AE" +CD” +BF’

A ladder 10 m long reaches a window 8 m above the ground. Find the distance of the

foot of the ladder from base of the wall.

Answer:
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B m I m

(8] B
Let OA be the wall and AB be the ladder.

Therefore, by Pythagoras theorem,

AB’ =0A" + BO’

[Iﬂm]{ =(8 mﬁ] +0B’ S
100 m* = 64 m* + OB’ @vv
OB’ =36 m’ RV
OB=6m

Therefore, the distance of the foot of the ladder from the base of the wall is

6 m.

A guy wire attached to a vertical pole of height 18 m is 24 m long and has a stake
attached to the other end. How far from the base of the pole should the stake be
driven so that the wire will be taut?

Answer:
B

18 m

o 3 Stack

Let OB be the pole and AB be the wire.
By Pythagoras theorem,
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AB* =0B’ + OA’

(24m)" =(18 m)’ + 0A’

OA* =(576-324)m" =252 m”

0A =+/252 m = 6x6x7 m =637 m

Therefore, the distance from the base is E“'E m.

An aeroplane leaves an airport and flies due north at a speed of 1,000 km per hour.

At the same time, another aeroplane Ieaves\}be same airport and flies due west at a
S i

speed of 1,200 km per hour. How fan’%}’art will be the two planes after 2 hours?

Answer:
qu
A
/ Ilﬁﬂﬂkm
W8 O o E
———————
| 800 km
1r5
1
1—hrs
Distance travelled by the ©plane flying towards north in 2
1 -
=1,000=x1= =1,500 km
2
1
1—hrs
Similarly, distance travelled by the plane flying towards west in 2

=1,200=1 l =1, 800 km
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Let these distances be represented by OA and OB respectively.

Applying Pythagoras theorem,

1
1—hrs J——7————7
Distance between these planes after 2 , AB = OA" + OB

&

- LJ(LL"?{I{J): +(1,800)° :km = (/2250000 +3240000 | km

=( (3490000 )km = (/9610000 }Lm = 300461 km

1
— 1—hrs
Therefore, the distance between these planes will be 300vel km after 2
A\
S
Qv

Two poles of heights 6 m and 11 m stand on a plane ground. If the distance between
the feet of the poles is 12 m, find the distance between their tops.

Answer:

F Y
. / P

am

1T m

B rI_‘.I
f————————————————————————————f
[2m

Let CD and AB be the poles of height 11 m and 6 m.
Therefore, CP =11 -6 =5m
From the figure, it can be observed that AP = 12m

Applying Pythagoras theorem for AAPC, we obtain
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AP* +PC* = AC?
(12m) +(5m)’ = AC?
ACT =(144 *Eﬁ}ml =169 m’

AC=13m

Therefore, the distance between their tops is 13 m.

Question 13:

D and E are points on the sides CA and CB respectively of a triangle ABC right angled

at C. Prove that AE? + BD? = AB? + DE?

Answer: \>/
A @b‘v
&\/
]
-
(N E B

Applying Pythagoras theorem in AACE, we obtain
AC"+CE’ = AE’ . (1)
Applying Pythagoras theorem in ABCD, we obtain
BC'+CD’ = BD’ - (2)
Using equation (1) and equation(2). we obtain
AC” +CE" +BC” +CD” = AE” + BD’ - (3)
Applying Pythagoras theorem in ACDE. we obtain
DE’ =CD" +CE’

Applyving Pythagoras theorem in AABC, we obtain
AB’ = AC" +CB’

Putting the values in equation(3), we obtain

DE® + AB* = AE” + BD®
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The perpendicular from A on side BC of a AABC intersect BC at D such that DB = 3
CD. Prove that 2 AB? = 2 AC® + BC?

A
-
c D +]
Answer:
Applying Pythagoras theorem for AACD, we\o/btain
AC® = AD*+DC’ @VV\

AD® = AC® - DC? R\

Applying Pythagoras theorem in AABD, we obtain
AB’ = AD* + DB’

AD® = AB® - DB’ - (2)

From equation (1)and equation (2). we obtain
AC*=DC” = AB” - DB’ . (3)

It is given that 3DC = DB

3BC

s DC= &aud DB=
4
Putting these values in equation (3), we obtain

AC-'—|FET=AB:—(SB |
4

4

; %

act B _ g _2BE
16 16

I6AC* —BC* = 16AB° —9BC"
16 AB* —16AC" = 8BC”
2ABY = 2AC° +BC?
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1
In an equilateral triangle ABC, D is a point on side BC such that BD = 3 BC. Prove
that 9 AD? = 7 AB?%.

Answer:
A
B D t—l &
Let the side of the equilateral triangle be @?gfd AE be the altitude of AABC.
BC a 2\
~BE=EC= 2 =2
a3
And, AE = 2

1
Given that, BD = 3 BC

| B

~ BD =

a a [

DE=BE-BD=2 3 6
Applying Pythagoras theorem in AADE, we obtain
AD? = AE® + DE?
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L =)
(3{1_‘\1 [H_‘\l
=| —— |4| —
o) )
_25’{::
36
:EAH:
9
= 9 AD? = 7 AB?
4

In an equilateral triangle, prove that t vtimes the square of one side is equal to
four times the square of one of its altfides.

Answer:

B E—I c

Let the side of the equilateral triangle be a, and AE be the altitude of AABC.
BC a

~BE=EC= 2 =2

Applying Pythagoras theorem in AABE, we obtain

AB? = AE? + BE?
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ARt
a’ :J-'"uE"'+| %J

o

AE =’ _a
4
AE? =224
4
4AE? = 332

= 4 x (Square of altitude) = 3 x (Square of one side)

4

?\ II.—
Tick the correct answer and justify: In C, AB = 6+/3 cm, AC=12cmand BC =6
Qv
cm.
The angle B is:
(A) 120° (B) 60°
(C) 90° (D) 45°

Answer:

bom 3 om

c A

12 cm

Given that, AB = 63 cm, AC =12 cm, and BC = 6 cm

It can be observed that

AB? = 108
AC? = 144
And, BC? = 36

AB? +BC? = AC?
The given triangle, AABC, is satisfying Pythagoras theorem.
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Therefore, the triangle is a right triangle, right-angled at B.

~ 2B = 90°

Hence, the correct answer is (C).
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In the given figure, PS is the bisector of QPR of APQR. Prove that SR PR,

0

P

Answer:

aQ

5

Qs _PQ

Let us draw a line segment RT parallel to SP which intersects extended line segment
QP at point T.
Given that, PS is the angle bisector of 2QPR.
2QPS = £SPR ... (1)

By construction,

£SPR
2QPS

£PRT (As PS || TR) ... (2)
£QTR (As PS || TR) ... (3)
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Using these equations, we obtain
¢PRT = £QTR
« PT =PR
By construction,
PS || TR
By using basic proportionality theorem for AQTR,
QS QP
SR PT

5 P
- E_R B Pg

{PT: TR]

Vil
o

In the given figure, D is a point on h@enuse AC of AABC, DM 1 BC and DN L AB,

Prove that:

(i) DM? = DN.MC

(i) DN? = DM.AN

A
D N
L
® M B

Answer:

(i)Let us join DB.
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A
g
o )
“J5 g
EN
5
1 ul 4 I?a.
¢ M B

We have, DN || CB, DM || AB, and «B = 90°

-~ DMBN is a rectangle.

~. DN = MB and DM = NB Vv
?5/

The condition to be proved is the case \@{én D is the foot of the perpendicular drawn
from B to AC. ’\\’

« £CDB = 90°
=22+ 23 =90°.. (1)
In ACDM,

21 + 22 + «DMC = 180°

=214+ 22 =90° ... (2)

In ADMB,

23 + «+DMB + 24 = 180°

=423 + 24 =90° ... (3)

From equation (1) and (2), we obtain
21 =/£3

From equation (1) and (3), we obtain
22 =24

In ADCM and ABDM,

21 = 23 (Proved above)

22 = 24 (Proved above)

~ ADCM ~ ABDM (AA similarity criterion)
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BM DM

=>——=—
DM MC

ﬁﬂ—% [BM—D?\]]I
DM MC

= DM? = DN x MC

(ii) In right triangle DBN,
25+ 27 = 90° ... (4)

In right triangle DAN,

26 + 28 = 90° ... (5)

D is the foot of the perpendicular drawn from B to AC.

«» 2ADB = 90° W
R\

=425+ 26 = 90° ... (6) R

From equation (4) and (6), we obtain

26 = 27

From equation (5) and (6), we obtain
28 = £5
In ADNA and ABND,
26 = 27 (Proved above)
28 = 5 (Proved above)
~ ADNA ~ ABND (AA similarity criterion)
_ AN_DN
DN NB
= DN? = AN x NB
= DN? = AN x DM (As NB = DM)

In the given figure, ABC is a triangle in which ZABC> 90° and AD 1 CB produced.

Prove that AC?> = AB? + BC? + 2BC.BD.
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nk ¢

Answer:

Applying Pythagoras theorem in AADB, we obtain
AB? = AD? + DB? ... (1)

Applying Pythagoras theorem in AACD, we ol;¢/ain
AC? = AD? + DC? b‘?y
AC? = AD? + (DB + BC)? &\§
AC? = AD? + DB? + BC? + 2DB x BC
AC? = AB? + BC? + 2DB x BC [Using equation (1)]

In the given figure, ABC is a triangle in which ZABC < 90° and AD L BC. Prove that
AC? = AB? + BC? — 2BC.BD.

A

B u! C

Answer:

Applying Pythagoras theorem in AADB, we obtain
AD? + DB? = AB?

= AD? = AB® — DB?... (1)

Applying Pythagoras theorem in AADC, we obtain
AD? + DC* = AC?
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AB? — BD? + DC? = AC? [Using equation (1)]
AB? — BD? + (BC — BD)? = AC?

AC? = AB? — BD? + BC? + BD? —2BC x BD

= AB? + BC? — 2BC x BD

In the given figure, AD is a median of a triangle ABC and AM L BC. Prove that:

-2
AC* = AD* + BC.DM +[£
(i) ’
' AT? R BCY
AB® = AD’ —~BC.DM +| — NS
(ii) o w
AC? + AB® = 2AD” + L BC? 2\
(iii) 2
A
= .
B M D *
Answer:

(i) Applying Pythagoras theorem in AAMD, we obtain
AM? + MD? = AD? ... (1)
Applying Pythagoras theorem in AAMC, we obtain
AM? + MC? = AC?
AM? + (MD + DC)? = AC?
(AM? + MD?) + DC? + 2MD.DC = AC?
AD? + DC? + 2MD.DC = AC? [Using equation (1)]
BC

DC=—
Using the result, 2 , We obtain
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2 »
nn#[ﬁ] +2MD[% = AC®
W 2 2 A
BC Y .
L] +MD=BC = AC’

AD’ +[—
2

(ii) Applying Pythagoras theorem in AABM, we obtain

AB? = AM? + MB?

= (AD? — DM?) + MB?

= (AD? — DM?) + (BD — MD)?

= AD? — DM? + BD? + MD? — 2BD x MD

= AD? + BD? — 2BD x MD v

¥
=AD"+ (B{] —| xMD &\§

=AD" + [H:“] —BCxMD

(iii)Applying Pythagoras theorem in AABM, we obtain
AM? + MB? = AB? ... (1)

Applying Pythagoras theorem in AAMC, we obtain
AM? + MC? = AC? ... (2)

Adding equations (1) and (2), we obtain

2AM? + MB? + MC? = AB? + AC?

2AM? + (BD — DM)? + (MD + DC)? = AB? + AC?

2AM?+BD? + DM? — 2BD.DM + MD? + DC? + 2MD.DC = AB? + AC?
2AM? + 2MD? + BD? + DC? + 2MD (- BD + DC) = AB? + AC?

2(AM? + MD")+': BC) ,(BC ] +2MD |f—
\ A b =
2AD" + Bg! AB* + AC?

C BC®
+ =
-



Class X Chapter 6 - Triangles

Maths

Prove that the sum of the squares of the diagonals of parallelogram is equal to the

sum of the squares of its sides.

Answer:
_E_____A B
=
\Y%
o
: H \§
(5] F C o\

Let ABCD be a parallelogram.

Let us draw perpendicular DE on extended side AB, and AF on side DC.
Applying Pythagoras theorem in ADEA, we obtain
DE? + EA? = DA? ... (/)

Applying Pythagoras theorem in ADEB, we obtain
DE® + EB® = DB?

DE? + (EA + AB)? = DB?

(DE? + EA?) + AB? + 2EA x AB = DB?

DA? + AB? + 2EA x AB = DB? ... (ii)

Applying Pythagoras theorem in AADF, we obtain
AD? = AF? + FD?

Applying Pythagoras theorem in AAFC, we obtain
AC? = AF* + FC?

= AF? + (DC - FD)?

= AF? + DC? + FD? — 2DC x FD

= (AF? + FD?) + DC? — 2DC x FD

AC? = AD? + DC? — 2DC x FD ... (iii)
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Since ABCD is a parallelogram,

AB = CD ... (iv)

And, BC = AD ... (v)

In ADEA and AADF,

2«DEA = £AFD (Both 90°)

¢EAD = /ADF (EA || DF)

AD = AD (Common)

~ AEAD = AFDA (AAS congruence criterion)

= EA = DF ... (vi)

Adding equations (/) and (iii), we obtain ~

DA% + AB? + 2EA x AB + AD? + DC? - 2 \/FD= DB? + AC?
DA? + AB? + AD? + DC? + 2EA x AB 7@%& FD = DB? + AC?
BC? + AB? + AD? + DC? + 2EA x AB — 2AB x EA = DB? + AC?
[Using equations (iv) and (vi)]

AB? + BC? + CD? + DA? = AC? + BD?

In the given figure, two chords AB and CD intersect each other at the point P. prove

that:
(i) AAPC ~ ADPB
(ii) AP.BP = CP.DP

ﬁ.f}
j;‘
w
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Answer:

Let us join CB.

ru__..u-l"'"'“}
j:‘
&G

4

&

(i) In AAPC and ADPB, Qv
¢APC = «DPB (Vertically opposite angles)

<CAP = «BDP (Angles in the same segment for chord CB)

AAPC ~ ADPB (By AA similarity criterion)
(ii) We have already proved that
AAPC ~ ADPB

We know that the corresponding sides of similar triangles are proportional.

AP _PC _CA

"DP PB BD
AP PC

= =—

DP  PB
~ AP. PB = PC. DP

In the given figure, two chords AB and CD of a circle intersect each other at the point

P (when produced) outside the circle. Prove that
(i) APAC ~ APDB
(ii) PA.PB = PC.PD
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B
D
oY
C
P
v
Answer: ?5’
Qv
(i) In APAC and APDB,

&\/

2P = 2P (Common)

<PAC = «PDB (Exterior angle of a cyclic quadrilateral is zLPCA = 2PBD equal to the
opposite interior angle)

~ APAC ~ APDB

(il)We know that the corresponding sides of similar triangles are proportional.
_PAAC PC

"PD DB PB
PA PC

p— =
P PB

~ PA.PB = PC.PD

BD AB

In the given figure, D is a point on side BC of AABC such that CD  AC | prove that
AD is the bisector of BAC.
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B -

Answer:
Let us extend BA to P such that AP = AC. Join PC.

B

()

It is given that,
BD _AB
Ch AC
BD AP
- ——=—
Ch AC

By using the converse of basic proportionality theorem, we obtain

AD || PC
= «BAD = £APC (Corresponding angles) ... (1)
And, 2DAC = 2ACP (Alternate interior angles) ... (2)
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B

b ¢
By construction, we have

AP = AC

= £APC = £ACP ... (3)

On comparing equations (1), (2), and (3), we obtain
2BAD = £APC

= AD is the bisector of the angle BAC

Nazima is fly fishing in a stream. The tip of her fishing rod is 1.8 m above the surface

of the water and the fly at the end of the string rests on the water 3.6 m away and

2.4 m from a point directly under the tip of the rod. Assuming that her string (from

the tip of her rod to the fly) is taut, ho much string does she have out (see Fig.

6.64)? If she pulls in the string at the rate of 5 cm per second, what will be the

horizontal distance of the fly from her after 12 seconds?
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Z4m .2 m
Answer:
Tip A
N
Nl
&\/
1.8m

Fly

£ 24 m B

Let AB be the height of the tip of the fishing rod from the water surface. Let BC be
the horizontal distance of the fly from the tip of the fishing rod.

Then, AC is the length of the string.

AC can be found by applying Pythagoras theorem in AABC.

AC® = AB® + BC?

AB? = (1.8 m)? + (2.4 m)?

AB? = (3.24 + 5.76) m?

AB? = 9.00 m?

= AB=+9 m=3m
Thus, the length of the string out is 3 m.

She pulls the string at the rate of 5 cm per second.

Therefore, string pulled in 12 seconds = 12 x 5=60cm = 0.6 m
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Im 1.6 m

24 m
Let the fly be at point D after 12 seconds.
Length of string out after 12 seconds is AD.
AD = AC - String pulled by Nazima in 12 seconds

v
= (3.00 - 0.6) m ?5/
Qb‘
=2.4m &\/
In AADB,

AB? + BD? = AD?

(1.8 m)? + BD? = (2.4 m)?

BD? = (5.76 — 3.24) m? = 2.52 m?

BD = 1.587 m

Horizontal distance of fly = BD + 1.2 m
= (1.587 + 1.2) m

=2.787 m

=2.79m
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In AABC right angled at B, AB = 24 cm, BC = 7 m. Determine
(i) sin A, cos A

(ii) sin C, cos C

Answer:

Applying Pythagoras theorem for AABC, we obtain

AC? = AB’ + BC?

= (24 cm)? + (7 cm)?

= (576 + 49) cm?

= 625 cm? b‘?§>/

QY

SO AC = V625 cm = 25 cm &\/

25 em
T om

5 24 e B

Side opposite to £A 3 BC
(i) sin A = Hypotenuse AC

_ L

25
Side adjacentto ZA AB 24
Hypotenuse AC 25

cos A =

(ii)
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25cm 2
Hem

Tem B

Side opposite to £C  AB

sin C = Hypotenuse AC
\v

24 W
=5 @b‘

2: N

Side adjacent to #C  BC

cos C = Hypotenuse AC
s

In the given figure find tan P — cot R
P

12 em 15 cm

0 R
Answer:
Applying Pythagoras theorem for APQR, we obtain
PR?> = PQ* + QR®
(13 cm)? = (12 cm)? + QR?
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169 cm? = 144 cm? + QR?

25 cm? = QR?
QR =5cm
P
12 em 13 cm
Q 5 cm K
tan P = Sl.de upfmmt& to 2P _ QR
Side adjacent to £/P PO
5 2\
12
Ot R = Sfde ﬂdjac?nt to ZR QR
Nide opposite to ZE. PO
5
12

5 5

tanP —cotR =12 12

3

If sin A =4 , calculate cos A and tan A.

Answer:

Let AABC be a right-angled triangle, right-angled at point B.
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A [ it
Given that,
sin A = 2

\v/
BC 3 ?5/
—=— X
AC 4 W

&\/

Let BC be 3k. Therefore, AC will be 4k, where k is a positive integer.

Applying Pythagoras theorem in AABC, we obtain
AC® = AB’ + BC?

(4k)* = AB? + (3k)?

16k > — 9k > = AB®

7k 2 = ABZ
AB = \'E;f
Side adjacent to £A
cos A =
Hypotenuse
AB_VTk T
AC 4 4
tan A — Side opposite to ZA

Side adjacent to £A
_BC 3k 3

“AB ik VT



Class X Chapter 8 - Introduction to Trigonometry

Maths

Given 15 cot A = 8. Find sin A and sec A
Answer:
Consider a right-angled triangle, right-angled at B.

c

A B \>/
Side adjacent to ZA by
" Side opposite to £A &\/Q
AB
BC
It is given that,
8
cot A =13
AB 8B
BC 15
Let AB be 8k.Therefore, BC will be 15k, where k is a positive integer.

cot A

Applying Pythagoras theorem in AABC, we obtain
AC? = AB? + BC?

= (8k)* + (15k)?

= 64k* + 225Kk*

= 289k?

AC = 17k
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Side opposite to £#A  BC

sin A = .
Hypotenuse AC
BERE
==
cec A = Hypotenuse
Side adjacent to ZA
_AC 17
==
\v/
N
3 &

Given sec 9 =12 , calculate all other trigonometric ratios.
Answer:
Consider a right-angle triangle AABC, right-angled at point B.

C

)
A i
Sech = — H}Pmcnusc
Side adjacent to 20
13 AC
12 AB

If AC is 13k, AB will be 12k, where k is a positive integer.
Applying Pythagoras theorem in AABC, we obtain

(AC)? = (AB)? + (BC)?

(13k)? = (12k)? + (BC)?

169k* = 144k* + BC?

25k* = BC?
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BC = 5k
Side opposite to £8  BC 5k 5

sinf = = =
Hypotenuse AC 13k 13

~ Side adjacent to £0  AB 12k 12

cosh =——= =
Hypotenuse AC 13k 13

Side opposite to £Z8 _ BC _ 5k 5
Side adjacent to £0  AB 12k 12

tanf =

_ Side adjacent to £0  AB 12k ]Z?y

0= iteto /0 BC 5k
iy
ide opposite to S
Hypotenuse _AC 13k 13

cosec B =— : =—=
Side opposite to £6  BC 5k 5

Question 6:

If ZA and ZB are acute angles such that cos A = cos B, then show that

ZA = /B.

Answer:

Let us consider a triangle ABC in which CD L AB.
C

A b B

It is given that
cos A =cos B

AD BD
o —— =
A B A
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We have to prove ZA = ZB. To prove this, let us extend AC to P such that BC = CP.
!)

A [} B

From equation (1), we obtain \>’
o

AD _ AC N
BD BC

AD  AC
—— =
BD CP
By using the converse of B.P.T,
CD||BP
= /ZACD = ZCPB (Corresponding angles) ... (3)
And, ZBCD = ZCBP (Alternate interior angles) ... (4)

( By construction, we have BC = CP) - (2)

By construction, we have BC = CP.

.. ZCBP = ZCPB (Angle opposite to equal sides of a triangle) ... (5)
From equations (3), (4), and (5), we obtain

ZACD = /BCD ... (6)

In ACAD and ACBD,

ZACD = ZBCD [Using equation (6)]

ZCDA = ZCDB [Both 90°]

Therefore, the remaining angles should be equal.

. ZCAD = ZCBD

= /A= /B

Alrarnatrivvalyv
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Let us consider a triangle ABC in which CD L AB.
C

A 3] 3]
It is given that,

cos A =cos B

AD BD
~AC BC
AD AC W
— = @b‘
BED BC &\/
AD_AC_.
Let BD BC

= AD = kBD ... (1)

And, AC = kBC ... (2)

Using Pythagoras theorem for triangles CAD and CBD, we obtain
CD? = AC®> — AD? ... (3)

And, CD? = BC?> — BD? ... (4)

From equations (3) and (4), we obtain

AC? — AD? = BC? - BD?

= (k BC)?> — (k BD)? = BC? — BD?

= k* (BC? — BD?) = BC®? — BD?

Ski=1

=>k=1

Putting this value in equation (2), we obtain

AC = BC

= ZA = ZB(Angles opposite to equal sides of a triangle)
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7
If cot @ = 8 , evaluate
{]+sinﬂj{l —sin0 )
0 (1+cosh )(1 —cosb )

(i) cot? B
Answer:

Let us consider a right triangle ABC, right-angled at point B.

A

\v
N
N~

0 [

_ Side adjacent to £6 _ BC
Side opposite to 26 AB
2

B

cotd

b
If BC is 7k, then AB will be 8k, where k is a positive integer.
Applying Pythagoras theorem in AABC, we obtain
AC® = AB® + BC?
= (8k)? + (7k)?
= 64k> + 49k*
= 113k*

ac = V113k
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_ Side opposite to £0  AB
Hypoienuse AC
8k 8

3k 3

_ Side adjacent to £8 _ BC

sinf

0sB =
Hypotenuse AC
Tk T
VI3kE 113

(1+sin0)(1-sinB) (1-sin’ Ei)
(1+cos0)(1-cosB) - (I -cos’ B)

(i) N

ﬁ w
]_[ 8 ] 64 &\,®
A13) T3

(7 T
[;—113] 113
49

_113_49
6d 4

113

o).
(if) cot? 8 = (cot 8)2 = 8/ = 64

Question 8:

I —tan” A : .
—— =c0s” A—sin” A or nol.
If 3 cot A = 4, Check whether I+tan” A
Answer:
It is given that 3cot A = 4
4

Or, cot A =3
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Consider a right triangle ABC, right-angled at point B.

C

A B
cot A = Side adjacent to £A
Side opposite to £A
AB 4
BC 3
If AB is 4k, then BC will be 3k, where k{
In AABC,
(AC)? = (AB)* + (BC)?
= (4k)* + (3k)?
= 16k* + 9Kk*
= 25k*
AC = 5k
oS A = Side adjacent to £A _AB
Hypotenuse AC
4k 4
TS5k s
Gin A = Side opposite to £A _ E
Hypotenuse AC
3k 3
"5k s
fan A = Side opposite to ZA ~ BC

Hypotenuse ~ AB

=
==
= |

x
positive integer.
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16
7
_l6 _ T
25 25
16
56
cos? A — sin? A =9 5 ~
: \%
16 9 7 &v
25 253 25 v
1= lim: A =cos” A—sin” A
- l+tan” A
Question 9:
tan A=—
In AABC, right angled at B. If ‘*'E , find the value of

(i) sin Acos C + cos Asin C
(ii) cos Acos C —sin Asin C

Answer:
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tan A = I

J3
BC I
AB 3
If BC is k, then AB will be ’-'E"r" , where k is a positive integer.
In AABC,
AC? = AB? + BC?
_(V3k) (k)
= 3K% + K* = 4K ?Q/
. AC = 2k Ny

Side site to ZA BC IE&\/I
HinA:.lLDpprILU _ _k

Hypotenuse AC 2k 2

Side adjacent to ZA ~ AB ik 3

cos A = ~ = -
Hypotenuse AC 2k 2
GinC - Side opposite to ZC ~ AB ﬁ_ E
Hypotenuse AC 2k 2
. Side adjacentto £C BC & 1
cos(C = : = =" ="
Hvpotenuse AC 2k 2

(i) sin Acos C + cos Asin C
[1](|“1 [ﬁ][\f}] 13

= — — |+ — =—a—
2 ZJ 2 2 4 4

4
4
(ii) cos Acos C —sin Asin C
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In APQR, right angled at Q, PR + QR = 25 cm and PQ = 5 cm. Determine the values

of sin P, cos P and tan P.

Answer:
Given that, PR + QR = 25
PQ=5 v
o
Let PR be x. @
A%

Therefore, QR = 25 — x A

R
P Q

Applying Pythagoras theorem in APQR, we obtain
PR? = PQ? + QR?

x? = (5)® + (25 — x)?

x* =25+ 625 + x* — 50x

50x = 650

x =13

Therefore, PR = 13 cm

QR=(25-13)cm =12 cm
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Side opposite to P QR 12

sinP = —
Hypotenuse PR 13

Side adjacent to P P 5
cos P = 2 :—D:—
Hypotenuse PR 13
tan P — Side opposite to £P @ B E

Side adjacentto £/P  PQ 5

State whether the following are true or false. Justify your answer.
(i) The value of tan A is always less than 1.
12 v
(ii) sec A = 3 for some value of angle A. b?\’
(iii) cos A is the abbreviation used f0|:¢k§cosecant of angle A.
(iv) cot A is the product of cot and A
4
(v) sin @ = 3 , for some angle 6
Answer:

(i) Consider a AABC, right-angled at B.
¢

-

A B

_ Side opposite to £ZA
Side adjacent to £A

12

5

tan A
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E
But ° >1
StanA>1
So, tan A < 1 is not always true.

Hence, the given statement is false.

12
sec A =—
(ii)
e
\v
S
Qv
A I_ B
Hypotenuse 12
Side adjacent to £ZA 5
AC_12
AB 5

Let AC be 12k, AB will be 5k, where k is a positive integer.
Applying Pythagoras theorem in AABC, we obtain

AC* = AB® + BC?

(12k)? = (5k)* + BC?

144k* = 25k* + BC?

BC? = 119k?

BC = 10.9k

It can be observed that for given two sides AC = 12k and AB = 5k,

BC should be such that,
AC - AB<BC<AC+ AB
12k — 5k < BC < 12k + 5k
7k < BC< 17 k
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However, BC = 10.9k. Clearly, such a triangle is possible and hence, such value of
sec A is possible.

Hence, the given statement is true.

(iii) Abbreviation used for cosecant of angle A is cosec A. And cos A is the
abbreviation used for cosine of angle A.

Hence, the given statement is false.

(iv) cot A is not the product of cot and A. It is the cotangent of ZA.

Hence, the given statement is false.

4
(v) sin B = 3 \>,
We know that in a right-angled triangle®b<v
, Side opposite to £0 Qv
sin b =
Hypotenuse

In a right-angled triangle, hypotenuse is always greater than the remaining two
sides. Therefore, such value of sin 8 is not possible.

Hence, the given statement is false
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Exercise 8.2

Question 1:

Evaluate the following

(i) sin60° cos30° + sin30° cos 60°

(i) 2tan?45° + cos*30° — sin%60°
cos45°

(iii) sec30”+cosec30®

sin 30° + tan 45° — cosecH()”

(iv) sec30®+cos60°+cot45°

Scos” 607+ 4sec” 30° — tan” 45° ?§>/
v) sin’ 30° + cos” 30° @b‘

&\/
Answer:

(i) sin60° cos30° + sin30° cos 60°

=(£]“*~f3]+(1]“1}
2 Lz 22
31 4
= + = =
4 4 4
(i) 2tan?45° + cos*30° — sin%60°

BONEIEE)

2
22 3,
4 4

cos45°

(iii) sec30”+cosec30®
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Class X

B
R )
i_z 2+25,"r‘:'.
N
B NG

V3 (246 -242)
(2v6+242)(2v6 -242)
25(V8-12)  25(V6-3) 245(Yg3)
(2J6) -(2v2) 24-8 @b‘wﬁ
_V18-V6 _3V2-\6 )

8 8

sin 30° + tan 457 = cosecH()”
(iv) sec30°+cos60”+cot45°
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Class X

1,2 3.2

2 B2 B

T2 ]_3 2

i . |

J3 02 2 3
33-4

25 :(3£—4]
3W3+4 {3\.@+4)
243 '

)

Lad

[

(3“5 _4): ‘,RQ/

—

3V3+4)(3V3-4)

C27416-2443 43

(W) G4y &

—243

27-16

11

5cos” 60° + 4sec” 307 —tan” 45°
) sin” 30° + cos® 30°

BE&
2 2
) .
(35
= 4 J"ll
I 3
+
4 4
1546412
_ 12 67

4 12

4
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Choose the correct option and justify your choice.

2tan30°
(iy 1+tan’30°
(A). sin60°
(B). cos60°
(C). tan60°
(D). sin30° \

| -tan®45° Q
(ii) |+ tan” 45° Qv
(A). tan90°
(B). 1
(C). sin45°
(D). 0
(iii) sin2A = 2sinA is true when A =
(A). 0°
(B). 30°
(C). 45°
(D). 60°

2 tan 30*

(iv) 1—tan’30°
(A). cos60°
(B). sin60°
(C). tan60°
(D). sin30°

Answer:
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2tan 30°
(iy 1+tan”30°

_\3

sin 61)° =
Out of the given alternatives, only ?‘5

Hence, (A) is correct. &\/@
| - tan” 45°

(i) | +tan’ 45°

1-(1) 1-1 0

1+(1) 1+1 2

Hence, (D) is correct.

(iii)Out of the given alternatives, only A = 0° is correct.

As sin 2A =sin 0° =0
2 sinA = 2sin0° =2(0) =0
Hence, (A) is correct.

2 tan 30°
(iv) 1—tan’30°

z(

w_f‘—?ﬂ”
‘,_f;-]m

Lk | -

1)
K

.-'-'_-\
f:n— -‘:n—
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—
i

Out of the given alternatives, only tan 60° V3

Hence, (C) is correct.

1
If tan(A+B) ﬁandtaljig_}i}:ﬁ;
0° <A+ B =<90° A>Bfind A and B.
Answer:
tan(A+B) 3 bypl
Q
_, tan(A +B)=tan 60 0\

>A+B=60..(1)
tan{A—H}:;
V3
= tan (A — B) = tan30
= A-B=30..(2)
On adding both equations, we obtain
2A =90
= A =45
From equation (1), we obtain
45 + B = 60
B =15
Therefore, ZA = 45° and 4B = 15°

State whether the following are true or false. Justify your answer.
(i) sin (A+B) =sinA+sinB
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(ii) The value of sinB increases as 8 increases
(iii) The value of cos 8 increases as 6 increases
(iv) sin® = cos 8 for all values of 6

(v) cot A is not defined for A = 0°

Answer:

(i) sin (A + B) =sin A +sinB

Let A = 30° and B = 60°

sin (A + B) = sin (30° + 60°)

= sin 90°
=1 \>/
sin A + sin B = sin 30° + sin 60° DY
1 V31443 N\

2 2 2

Clearly, sin (A + B) # sin A +sin B

Hence, the given statement is false.

(i) The value of sin 8 increases as 6 increases in the interval of 0° < 8 < 90° as
sin0° =0

sin 30)° :l ={.5
2
§in45° = %:ﬂ.?ﬂ?
E
sin 60° = ——=().866
2
sin90° =1

Hence, the given statement is true.
(iii) cos 0° =1
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‘1":

c0s30° = ;' ~(.866
cosd5° =L:D.?ID?
J2
cos 6" = : =(.5
2
cos90° =0

It can be observed that the value of cos 6 does not increase in the interval of 0° < 6
< 90°,

Hence, the given statement is false.

V) si v
(iv) sin 8 = cos 0 for all values of 6. e
X
This is true when 6 = 45° @
Qv

5in45% = —

As 2
o

cosd3” = —

V2

It is not true for all other values of 6.

V3

. 1
5 3% = — cos3Nt ="
As 2 and 2

Hence, the given statement is false.

(v) cot A is not defined for A = 0°

cos A
cotd =

As sin A

cos(0® 1
sin0® 0 = yndefined

Hence, the given statement is true.

cot® =
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Evaluate
sin 1 8°

(1) cos72°

tan 26°

(11) cot64®

(III) cos 48° — sin 42°
(IV)cosec 31° — sec 59°

Answer: \Y%
?5/
sinl8°  sin(90°-727) Ny
(1) cos 72° cos72° 0\
B cos 72° 1
cos 727

tan26°  tan(90°-64°)

(I1) cot 647 cot 64~

_ cot 64 1
cot 64°
(III)cos 48° — sin 42° = cos (90°— 42°) — sin 42°
= sin 42° — sin 42°
=0
(IV) cosec 31° — sec 59° = cosec (90° — 59°) — sec 59°
= sec 59° — sec 59°

=0

Show that
(I) tan 48° tan 23° tan 42° tan 67° =1

(TT\rAc RAQ0 ~rAc D0 _ cin Q0 ~cin TNHDO0O — N
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Answer:

(I) tan 48° tan 23° tan 42° tan 67°
= tan (90° — 42°) tan (90° — 67°) tan 42° tan 67°
= cot 42° cot 67° tan 42° tan 67°

= (cot 42° tan 42°) (cot 67° tan 67°)

= (1) (1)

=1

(II) cos 38° cos 52° — sin 38° sin 52°

= cos (90° — 52°) cos (90°-38°) — sin 38° sin 52°
= sin 52° sin 38° — sin 38° sin 52° «

_o R

&

If tan 2A = cot (A— 18°), where 2A is an acute angle, find the value of A.

Answer:

Given that,

tan 2A = cot (A— 18°)

cot (90° — 2A) = cot (A —18°)
90° — 2A = A— 18°

108° = 3A

A = 36°

If tan A = cot B, prove that A + B = 90°

Answer:

Given that,

tan A = cot B

tan A = tan (90° — B)

AN — QNS . B
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A+ B =90°

If sec 4A = cosec (A— 20°), where 4A is an acute angle, find the value of A.

Answer:

Given that,

sec 4A = cosec (A — 20°)

cosec (90° — 4A) = cosec (A — 20°)
90° — 4A= A- 20°

110° = 5A

— [e]
A=22 \>/

?\
X

If A, Band C are interior angles of a tK le ABC then show that

.5B+C] A
sin| = 08—

\ J 2

Answer:

We know that for a triangle ABC,
Z A+ 4B+ £ZC = 180°
ZB + £C= 180° — ZA

B4+ 2C £A
=gQ°
& 5 i ™
T B+C) . A
5in :sm| ‘J'ﬂ“——|
\ | 7
2 \ P
[XAEI
cos| — |
\ 2 A

Express sin 67° + cos 75° in terms of trigonometric ratios of angles between 0° and

45°,

Answer:
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sin (90° — 23°) + cos (90° — 15°)
cos 23° + sin 15°



Class X Chapter 8 - Introduction to Trigonometry

Maths

Express the trigonometric ratios sin A, sec A and tan A in terms of cot A.
Answer:

We know that,
cosec” A =1 +cot” A
1 |

cosec’A  l+cot’ A
|

sin” A = .
I+cot” A 9
. l AV}
sinA =+ “},71 @b‘?*
I+cot” A QO
VI+cot” A il always be positive as we are adding two positive quantities.
sin A = |
Therefore, VI+cot” A
sin A
tan A = s
We know that, cos A
cotA = ::f:-s A
However, sin A
1
tan A =
Therefore, cot A

Also, sec” A =1+tan” A

1
=1+

cot” A
_cot” A+
cot’ A
cot” A+1
secA = \'f—

cot A
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Question 2:
Write all the other trigonometric ratios of ZA in terms of sec A.
Answer:

We know that,

cos A=

sec A
Also, sin® A + cos’ A = 1

sin?A =1 - cos’ A

2 \v/
sin A = {1—[ ' J N
sec A @
1 ﬁ ~
=\/sec' A—1 _ Jsec' A-1
sec” A sec A

tan®A + 1 = sec®A
tanA = sec’A - 1

tan A =+J/sec” A —1

cﬂtﬂ:c'_:'SA: secA
sin A sec A—1
secA
3 |
Vsec A -1
cosec A =— I = Eef:’q
SinA - \Jsec? A -1

Question 3:
Evaluate
sin” 63°+sin” 27°

N cost 17% 4 cos” T30
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(ii) sin25° cos65° + c0s25° sin65°

Answer:
sin” 63° +sin” 27°
(i) cos’17°+cos’ 73°
[sin(90°-27°)] +sin*27°
) [cns[‘?ﬂ"‘— ?3“}]: +cos” 73°

[n;:m'. 2'.-":']: +sin” 27°
[sin ?3""]: +cos’ 73°

cos” 27°+sin” 27° N
=" o 2 aAan b‘?\
sin” 73%+cos” 73 @

(As sin’A + cos?A = 1)

=1

(ii) sin25° cos65° + c0s25° sin65°

= (sin 25“‘}{;:(15{‘)(]“ - 25"*}} +cos 25“‘{sin (90°— 25“}}
=(sin 25°)(sin 25°) +(c0s 257)( cos 25°)

= sin°25° + cos?25°

= 1 (As sin®A + cos’A = 1)

Choose the correct option. Justify your choice.
() 9sec®*A—-9tan’ A =

(A) 1

(B) 9

(C) 8

(D)0

(i) (1 + tan 8 + sec B) (1 + cot B8 — cosec 6)
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(A)O
(B) 1
(C) 2
(D) -1
(iii) (secA + tanA) (1 — sinA) =
(A) secA
(B) sinA
(C) cosecA
(D) cosA
1+ lunj A \>,
(iv) 1+cot” A @bk
(A) sec’ A Qv
(B) -1
(C) cot* A
(D) tan’ A
Answer:
(i) 9 sec®A — 9 tan’A
= 9 (sec’A — tan®A)
=9 (1) [As sec® A — tan? A = 1]
=9
Hence, alternative (B) is correct.
(ii)
(1 +tan B + sec B) (1 + cot 6 — cosec 6)
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sin B | cos@ 1)
1+ |+ ——-=
cosB cosO )\ sinB sinB,

_(cns&‘l+sinﬁ+I“|’55n8+cos B—l]
L cost J\ sinf
- (sinB+cos El'}z-{l)2

sinBeosB

. ¥ .
sin" B +cos B+ 2sinb cos B-1

sinBcos 8
_1+2sinBcos 0-1
- sinfBcos 6
. W
_ 2sinB cos O b?
sin Heos B &\,®

Hence, alternative (C) is correct.
(iii) (secA + tanA) (1 — sinA)

:[ l_, sinA ]{]—sinﬁ}

cosA CcosA

_[1+sinﬁ“

J{I—Sin A)

C1-sin® A cos® A

cos A

cos A cos A
= COSA

Hence, alternative (D) is correct.

sin® A
2 + 5
I+tan” A _ cos"A
| +cot” A cos” A
|+

(iv) sin® A
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cos” A +sin” A 1
___cos A _cos A
sin® A +cos” A I

sin® A sin® A

sin” A R
= =tan" A

cos” A

Hence, alternative (D) is correct.

Question 5:
Prove the following identities, where the angles involved are acute angles for which
the expressions are defined. \>’
o
Answer: @
0 )
> 1=cos
(cosech —cotf) = ST oSy
() I+ cosb
L.H.S.= (cosec 0 - cot )
1 cosO Y’
L sin® sinBJ
~(1-cosB)”  (1-cosB)
(sin®)’ sin” 0
(1 cmﬂ}z - (1 L‘GSE‘}E ~ 1-cosB
| —cos’ 0 {I—cUSB}[HuusB} |+ cosB
=R.H.5.

cos A +I+sinA
(iiy 1+sinA  cosA

=2secA
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cosA N 1+sinA
I+sinA  cosA
N CL}S:.-'-"rF{l'FSi]'Lﬁ):'
(1+sinA)(cosA)
_cos A+1+sin® A+2sinA
(1+sinA )(cosA)
_ sin” A+cos  A+1+2sinA
(1+sinA)(cosA)
_ 1+1+25inA _ 2425inA
(I+sinA)(cosA) (1+sinA)(cosA)
?S/
2(1+si11A} 2 0
_ 2 IERNPYIR\
(I+sinA)(cosA) cosA K
=R.H.5.

LHS. =

tant cotf

+ =1+sech cosect
(i) I-coth 1 —tan®
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tan B cott
+

LHS = ,
l—cotf 1—tan®
sm B cosh
__cosB . sinf
I cost I sinf
sinf cos B
sin B cost

~_ cos _ smb
sinB—cosB  cosB—sinb
sm B cosB
sin” 0 cos” 0

+
cnsﬂ[sin B—cosf) sin H{sinﬂ—r.*<g$*}!}
g

[ sin’ @ B cos” BI @
[:unH cosB)| cost sinf
( [sin’ 0 —ms"ﬂ}
\ -

sinf—cosB /)| sinBcosH

-~

Lsinf)—cost ) sin B cos b

_(1+5inb cosO)
~ (sin® cosh)

| ] {Hinﬁ—{:nﬁﬁ}(ﬁin:{3}+cus: H+sinﬂcu.~aﬁ)]

secBH cosec 6 +
R.H.S.

l+secA  sin” A

(iv) secA “l1-cosA
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1
l+sec A - 1+Cﬂ$.“ﬁl

LHS. =
sec A I
cos A
cos A +1
cos A —_
:f:[msﬂﬂ}
cos A
(1-cosA){1+cosA)
(I—cns.ﬂt)
l-cos” A sin” A
= — — — \>/
l—cosA  l—-cosA b‘?*
= R.H.S &\,®

cosA —sin A +1
=cosecA +cot A

(v) cosA+sinA -1

Using the identity cosec?A =1 + cot?A,

cosA —sin A +1

L.H.S = cosA+sinA -1
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cos A sinA 1
— +

_sinA  sinA  sinA
COsA  SInA |

- +— T
smA  sinA sinA
_ cot A—l+cosec A
cot A +1 —cosec A
{(cot A)—(1-cosec A )] {(cot A)—(1—-cosec A))
- {(cot A)+(1-cosec A )] |(cot A)—(I-cosec A )]

~ (cot A—T+cosec A)
(cot ﬂ}: —(1-cosec A)
ﬁ ﬁ 4
a cot™ A+l+cosec  A—-2cot A —2cosech @tm Acosec A
cot:.&—[l+cosec3h—2 cﬁ,)

3

~ 2cosec” A+2cot A cosec A —2 cot A—2cosec A
- cot” A —1—cosec” A + 2cosec A

- 2cosec A(cosecA+cot A)—2(cot A +cosecA)
- cot’ A —cosec’ A — 1 +2cosec A

~ (cosec A+cot A)(2cosec A -2)

- —1—1+42cosec A

~ (cosec A +cot A)(2cosec A -2)

- (2cosec A-2)

= cosec A + cot A
= R.H.S

”I : +S!” i =sec A+tan A
(Vi) 1111
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L.H.S. :JHS,‘"A
l—sinA

J{Hsmﬁ (1+sinA)
_ (l+sinA)

(1-sinA)(1+sinA)

I+su‘|ﬁ _ l+sinA
J1-sin® A Veos® A
:Iﬂ'm’ﬂL =sec A+ tan A
cos A
= R.H.S.
on e v
sinf —2sin"'0 _ tan@ ?5,
(viiy 2cos -eos0 @b‘
2] B )
sinf —2sin”
LHS =——7—
2cos’ B—cosh
sin®(1-2sin’0)

_cnsﬂ(zmsi’ﬂ 1)
sin0x(1-2sin’ 0)
- cusﬂx{Z[:I —sin’ (i).—l}
~sinfx(1-2sin’ 0)
cosfx(1-2sin’ 6
=tant =R.H.5

(viii) (

sin A +cosecA) +(cos A +sec A) =7 +1an’ A+cot’ A
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L.H.S=(sinA+cosecA)’ +(cos A+secA)’

=sin” A +cosec’ A + 2sin AcosecA +cos” A +sec” A+2cosAsecA

=(Siﬂ:ﬁ+CDS:ﬂ) [cosecﬁ+sec ﬁ)+”sm;‘{ : ]+2c05;‘~.[ I ]
sin A cos A

:{1}+[I +eot® A+14+tan’ A]+(2}+{2}
=T74+tan” A +cot’ A
=RHS

{::m‘.ec;—'t —5in A}{secﬁ - ::usA] = ;
(ix) tan f‘k + cot A

L.H.S =(cosecA—sinA)(secA—cosA)

| @
( —smﬂ][ —cesﬁ
5in A cos A

1—sin’ 1-cos™ A
sin A

cos A
(cc-s A) sin” A)

sin Acos A
=sin AcosA

1
tan A +cot A
| ) !
sin A , cos A sin® A+cost A

RHS =

cos A sinA sin Acos A
5in A cos A .
=————— =sinAcosA
1N~ A+ cos”

Hence, L.H.S = R.H.S

I+tan® A l—tan A 2
- = =tan” A
| +cot” A | -cot A
(x)
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N kl T * )
sinc A cos” A +sint A

l+tan® A "Teos? A U cos’A
l+cot’ A I+ cos’ A sin’ A+cos’ A
sin® A sin’ A
|
_cos’A _sin"A
1 cos’A
sin’ A
=tan” A

(I—tanA]E_ l+tan” A — 2tan A

| =cot A l+cot’ A=2cot A N
, W
_sec’ A— 2tan A @b‘
cosec A —2cot A v
1 _ESinA 1-2sin AcosA
_cos’ A cosA _ cos’ A
| B 2eosA | =2sin Acos A
sin“A  sinA sin” A
_sin’A ,

= =tan” A

cos” A
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A circus artist is climbing a 20 m long rope, which is tightly stretched and tied from
the top of a vertical pole to the ground. Find the height of the pole, if the angle made

by the rope with the ground level is 30 °.
A

N
Answer: @b‘

It can be observed from the figure th’ét\/AB is the pole.

B

In AABC,

ﬂ =sin 30°

AC

AB 1

20 2

.f'n|!~=E =10
2

Therefore, the height of the pole is 10 m.

A tree breaks due to storm and the broken part bends so that the top of the tree
touches the ground making an angle 30 ° with it. The distance between the foot of
the tree to the point where the top touches the ground is 8 m. Find the height of the
tree.

Answer:
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\v
o

c

— t—i" ™

&\/

Let AC was the original tree. Due to storm, it was broken into two parts. The broken

part A'Bis making 30° with the ground.

In i\.f\'BC,
E:tanm*’
A'C
BC_ 1
8 3
8
BC = —]m
5
ﬁ=t:1:-531[l“‘
A'B
8 _¥B
A'B 2
3
A'E:[lﬁjm
3

Height of tree = A'B 4+ BC
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(m 3]
m =

—3»."'3 1}

Hence, the height of the tree is®V3 M

A contractor plans to install two slides for the children to play in a park. For the
children below the age of 5 years, she prefers to have a slide whose top is at a
height of 1.5 m, and is inclined at an angle of 30 ° to the ground, where as for the
elder children she wants to have a steep side at a height of 3 m, and inclined at an
angle of 60 ° to the ground. What should sh?\gqe length of the slide in each case?

Answer: @

\%
It can be observed that AC and PR are the slides for younger and elder children

respectively.

e

S {for vounger children) 3
In AABC,

AB .

—— =sin 30"

Ls_1
AC 2
AC=3m
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¢ fior elder children)

In APQR,
PQ_ sin 60

PR

3 _\3

PR 2

PR —i =243 m

V3

Therefore, the lengths of these slides are 3 m and 2\'@ m

\v
N
N~

The angle of elevation of the top of a tower from a point on the ground, which is 30

m away from the foot of the tower is 30°. Find the height of the tower.

Answer:

3

C

— im —

Let AB be the tower and the angle of elevation from point C (on ground) is

30°.
In AABC,



Class X Chapter 9 - Some Applications of Trigonometry Maths

E = tan 3()°
BC

AB_ 1
30 3
AB==2 103 m

NE

-
Therefore, the height of the tower is10V3 M

A kite is flying at a height of 60 m above tl‘{e/\,ground. The string attached to the kite
is temporarily tied to a point on the gr %d. The inclination of the string with the

ground is 60°. Find the length of thé\\s'tring, assuming that there is no slack in the
string.

Answer:

A
o

Gl m

[1 *

P L.
Let K be the kite and the string is tied to point P on the ground.
In AKLP,
KL _ sin 60°
KP
60 _\3
KP 2

12
KP = \%’ = 4043 m

Hence the lenath of the string is 4']"'-"{5 m-
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A 1.5 m tall boy is standing at some distance from a 30 m tall building. The angle of
elevation from his eyes to the top of the building increases from 30° to 60° as he

walks towards the building. Find the distance he walked towards the building.

Answer:
J}
F 1
3m
: ; \Y%
ALY300 g Yol [r W
L 3 0
1.5 mb W
o= S r KV
5 1 0

Let the boy was standing at point S initially. He walked towards the building and
reached at point T.

It can be observed that

PR = PQ — RQ

37

— m
n

=(30-1.5)m=285m-= =
In APAR,

E = tan 3(°
AR

57

1
2AR 3
7
AR —(ﬂ—nﬁ]m
2
LY
In APRB,
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PR

—— = tan 60°
57
:\l'r:_';
2 BR
|r |"|-\I
HR:E: 193 m
23 L2 )
ST = AB
(e 7 =
:AH—HR:|"?“"—19£Jm
2 2
= _ v/
:(38\’ 'qmzlih-"} m bY\/
L2 ) AN

&\/

—
Hence, he walked 19V3 M towards the building.

From a point on the ground, the angles of elevation of the bottom and the top of a
transmission tower fixed at the top of a 20 m high building are 45° and 60°
respectively. Find the height of the tower.

Answer:

L1,

Let BC be the building, AB be the transmission tower, and D be the point on the
ground from where the elevation angles are to be measured.

In ABCD,
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E = tan 45°
CD

20 i
CD
CD=20m
In AACD,

£=ta=mfrll]‘:'

CD

AB+BC
cp

AB+20
20

AB = (2043 -20)m

=20(v3-1)m

-

ad ]

A"

Therefore, the height of the transmission tower is

\v
N
N~

zn(ﬁ— 1)m

A statue, 1.6 m tall, stands on a top of pedestal, from a point on the ground, the

angle of elevation of the top of statue is 60° and from the same point the angle of

elevation of the top of the pedestal is 45 °. Find the height of the pedestal.

Answer:

L1,

Let AB be the statue, BC be the pedestal, and D be the point on the ground from
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In ABCD,

E = tan 45°
CD

BC
CD
BC=CD
In AACD,
AB+BC

— tan 60°
AB+BC -
ABYBC_
1.6+BC =BC3 Q
BC@E—Q:lﬁ 2\
(1.6)(v3+1)

(V3-1)(+3+1)

1ﬁbﬁ+ﬂ

(\3) -y

|4q3+ﬂ

BC =

=0.8(+3+1)

Y3+l
Therefore, the height of the pedestal is 0.8( ) m.

The angle of elevation of the top of a building from the foot of the tower is
30° and the angle of elevation of the top of the tower from the foot of the building is

60°. If the tower is 50 m high, find the height of the building.
Answer:
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Slm

6" 3 ¥
B §]

Let AB be the building and CD be the tower.
In ACDB,

\v/
N/

E: tan 60° @b‘?\
BD &\/
N_i
BD

5
BD =—

NE]
In AABD,
AB = tan 30°
BD

5 5
AB=-2, L _ 30 6

NEIRVE R

2
16=m

Therefore, the height of the building is

Two poles of equal heights are standing opposite each other an either side of the

road, which is 80 m wide. From a point between them on the road, the angles of

elevation of the top of the poles are 60° and 309, respectively. Find the height of

poles and the distance of the point from the poles.

Answer:
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A iz

60" 3

BH—O Bl m —HD

Let AB and CD be the poles and O is the point from where the elevation angles are

measured.
In AABO,

AB

el ) v
50 tan 6( byy
AB s:
=.3 \%
BO J_ A

go-AB

V3

In ACDO,

CD

—— = lan 30°
0O

cD |
80-BO 3
CDY3 =80-BO
AB

V3

CDV3 + 22 =50

V3

CDY3 = 80—

Since the poles are of equal heights,
CD = AB
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C‘D{\.@ | %}:m
3+1

I ‘
=80
NE)

P

CD

CD=20+3m
AB_CD |“ 2043

ﬁ—ﬁ—k?]mziﬂ m

DO = BD — BO = (80 — 20) m = 60 m

A

BO =

A

Therefore, the height of poles ismﬁ maneL;he point is 20 m and 60 m far from
these poles. W\’
~

Question 11:

A TV tower stands vertically on a bank of a canal. From a point on the other bank
directly opposite the tower the angle of elevation of the top of the tower is 60°. From
another point 20 m away from this point on the line joining this point to the foot of
the tower, the angle of elevation of the top of the tower is 30°. Find the height of the

tower and the width of the canal.

r G

D4——— 20 m —»iC
Answer:
In AABC,
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-

AB
— =tan 60)*
B

AB s
—— =43
BC

BC- A2

J3
In AABD,
AB
B

AB 1
BC+CD /3

AB I Q
—_— = = \/
Hi"“B+2lUr V3 A
NE)

ABV3 1
AB+203 3
JAB = AB+2043
2AB =203
AB=1043 m

=A—§:[]i%@]mzlﬂm

= tan 30°

BC

Therefore, the height of the tower is m"@ m and the width of the canal is
10 m.

From the top of a 7 m high building, the angle of elevation of the top of a cable
tower is 60° and the angle of depression of its foot is 45°. Determine the height of

the tower.
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Answer:

]

L .
43 byy

B )

Let AB be a building and CD be a cab{&\t’ower.
In AABD,

ﬁ: tan 45°

-llr —
=
BD=7m
In AACE,
AC=BD =7m
CE _ an60°

E
L?E i
CE=7v3m

CD=CE+ED=(73+7)m

:?(ﬁu)m

?(xﬁ+|) m

Therefore, the height of the cable tower is
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As observed from the top of a 75 m high lighthouse from the sea-level, the angles of
depression of two ships are 30° and 45°. If one ship is exactly behind the other on

the same side of the lighthouse, find the distance between the two ships.

Answer:

- \Y%
4 : N
B C D @b?

Let AB be the lighthouse and the two’S}ﬁps be at point C and D respectively.
In AABC,

A—B: tan 45°
BC

75
BC
BC=75m
In AABD,

I

—— =tan 30°

75 I

BC+CD 3
s b
75+CD 3
7543 =75+ CD

?S[ﬁ—l)m=cn

75(v3-1)

Therefore, the distance between the two ships is m.
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A 1.2 m tall girl spots a balloon moving with the wind in a horizontal line at a height

of 88.2 m from the ground. The angle of elevation of the balloon from the eyes of

the girl at any instant is 60°. After some time, the angle of elevation reduces to 30°.

Find the distance travelled by the balloon during the interval.

=
=

BB2m

Answer:
A
(il
O 2
1.2 m' E
i D F

Let the initial position A of balloon change to B after some time and CD be the girl.

In AACE,
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_—E= tan 60°
'E
AF-EF = tan 60°
CE
ss.z—l.zzﬁ
CE
8T _ 1
CE
87
CE=—-=293m
NE)
In ABCG,
E = tan 30°
88.2-12 1
CG NE)
873 m=CG

Distance travelled by balloon = EG = CG — CE

=(8743 —zgﬁ)m
=583 m

A straight highway leads to the foot of a tower. A man standing at the top of the

tower observes a car as an angle of depression of 30°, which is approaching the foot

of the tower with a uniform speed. Six seconds later, the angle of depression of the

car is found to be 60°. Find the time taken by the car to reach the foot of the tower

from this point.

Answer:
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_A

C 5] B
Let AB be the tower.

Initial position of the car is C, which changes to D after six seconds.
In AADB,

\v/

ﬁ = tan 6()° ?5’
DB @b‘
AB_ ;3 0\
DB

3
on -0

]
In AABC,

E = tan 30"
BC

AB 1
BD+DC 3

AB+3 =BD+DC

ARV = 2B pe

V3
AB

DC=AB 3——:AH[ _——]

|
NE) NN}

ey

( EAB]
NG
Time taken by the car to travel distance DC 3 /- 6 seconds
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4] F'LH
i A
e, AB) TTAB
i)

Time taken by the car to travel distance DB

£
= 5} =3 seconds

The angles of elevation of the top of a tower from two points at a distance of 4 m
and 9 m. from the base of the tower and in the same straight line with it are
complementary. Prove that the height of the@wer is 6 m.

Answer: by“

QY

A &\/

90 -8 L)
5 Rig— gm —mQ
- 9 ——m

Let AQ be the tower and R, S are the points 4m, 9m away from the base of the
tower respectively.

The angles are complementary. Therefore, if one angle is 6, the other will be 90 — 6.
In AAQR,

AQ = tanf
% = tanf )

In AAQS,
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A

—Q = tan({20 - 8)

50

AQ

T{‘ =coth i)

On multiplying equations (i) and (ii), we obtain

fﬂ]{?] =(tanf ). (cot 6 )

L4
AQ° .
36
AQ® =36 &>
AQ =436 = 6 e

However, height cannot be negative.'\\/

Therefore, the height of the tower is 6 m.
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From a point Q, the length of the tangent to a circle is 24 cm and the distance of Q
from the centre is 25 cm. The radius of the circle is

(A) 7cm (B) 12 cm

(C) 15 cm (D) 24.5 cm

Answer:

25 cm A\
1 b?
0 RV

B 24 cm

Let O be the centre of the circle.

Given that,

0Q = 25cm and PQ = 24 cm

As the radius is perpendicular to the tangent at the point of contact,
Therefore, OP L PQ

Applying Pythagoras theorem in AOPQ, we obtain
OP? + PQ* = 0Q?

OP? + 24% = 252

OP? = 625 — 576

OP* = 49

Oo°P=7

Therefore, the radius of the circle is 7 cm.

Hence, alternative (A) is correct

In the given figure, if TP and TQ are the two tangents to a circle with centre O so

that ZPOQ = 110", then ZPTQ is equal to

7 e\ == g
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(C)80° (D) 90"

Answer:

It is given that TP and TQ are tangents. N

Therefore, radius drawn to these tangentsb‘w\m be perpendicular to the tangents.
Thus, OP L TP and OQ L TQ %

ZOPT = 90°

Z0QT = 90°

In quadrilateral POQT,

Sum of all interior angles = 360"

ZOPT + ZPOQ +£0QT + ZPTQ = 360"
= 90"+ 110° + 90° + £ PTQ = 360"

= ZPpTQ = 70"

Hence, alternative (B) is correct

If tangents PA and PB from a point P to a circle with centre O are inclined to each
other an angle of 80°, then ZPOA is equal to

(A)50° (B) 60"

(C) 70° (D) 80°

Answer:

It is given that PA and PB are tangents.
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Therefore, the radius drawn to these tangents will be perpendicular to the tangents.

Thus, OA L PAand OB L PB

/OBP = 90°
Z/ OAP = 90°

\Y%
In AOBP, ?5/

R\
Sum of all interior angles = 360 %
ZOAP + ZAPB +/PBO + /BOA = 360"
90” + 80" +90° + £ BOA = 360"
ZBOA = 100"
In AOPB and AOPA,
AP = BP (Tangents from a point)
OA = OB (Radii of the circle)
OP = OP (Common side)
Therefore, AOPB = AOPA (SSS congruence criterion)
A-B PP, 00
And thus, ZPOB = ZPOA
AI’(’JA-%ZA[’)H— 100%_

50°

Hence, alternative (A) is correct.

Prove that the tangents drawn at the ends of a diameter of a circle are parallel.
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Answer:

Let AB be a diameter of the circle. Two tangents PQ and RS are drawn at points A

and B respectively. \>,

Radius drawn to these tangents will be @bgéndicular to the tangents.
Thus, OA L RS and OB L PQ RV

Z0AR = 90°

Z0AS = 90°

Z0BP = 90°

Z0BQ = 90°

It can be observed that
Z0AR = Z0BQ (Alternate interior angles)
Z0AS = ZOBP (Alternate interior angles)

Since alternate interior angles are equal, lines PQ and RS will be parallel.

Prove that the perpendicular at the point of contact to the tangent to a circle passes
through the centre.

Answer:

Let us consider a circle with centre O. Let AB be a tangent which touches the circle at
P.
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% F .
We have to prove that the line perpendicular to AB at P passes through centre O. We
shall prove this by contradiction method.

Let us assume that the perpendicular to AB at P does not pass through centre O. Let

it pass through another point O’. Join OP and O’P.

N
~

P B

As perpendicular to AB at P passes through O’, therefore,

Z0'PB = 90° ... (1)

O is the centre of the circle and P is the point of contact. We know the line joining

the centre and the point of contact to the tangent of the circle are perpendicular to

each other.

<. Z0OPB = 90° ... (2)

Comparing equations (1) and (2), we obtain

Z0'PB = ZOPB ... (3)

From the figure, it can be observed that,

Z/0O'PB < ZOPB ... (4)

Therefore, ZO'PB = Z0OPB is not possible. It is only possible, when the line O'P

coincides with OP.

Therefore, the perpendicular to AB through P passes through centre O.
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The length of a tangent from a point A at distance 5 cm from the centre of the circle
is 4 cm. Find the radius of the circle.

Answer:

Sem

B 4 ¢m ﬂ

Let us consider a circle centered at point O?\y

AB is a tangent drawn on this circle ﬁ:g\/m%oint A.
Given that,

OA = 5cm and AB = 4 cm

In AABO,

OB L AB (Radius L tangent at the point of contact)
Applying Pythagoras theorem in AABO, we obtain
AB? + BO? = OA?

4* + BO? = 5°
16 + BO? = 25
BO?=9
BO = 3

Hence, the radius of the circle is 3 cm.

Two concentric circles are of radii 5 cm and 3 cm. Find the length of the chord of the
larger circle which touches the smaller circle.

Answer:
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Q

Let the two concentric circles be centered at point O. And let PQ be the chord of the
larger circle which touches the smaller circle at point A. Therefore, PQ is tangent to
the smaller circle.

OA L PQ (As OA is the radius of the circle) \>/
Applying Pythagoras theorem in AOAP, @Kbtain

OA? + AP? = OP? 2\¢
3%+ AP? = 57

9 + AP? = 25

AP*> = 16

AP = 4

In AOPQ,

Since OA L PQ,
AP = AQ (Perpendicular from the center of the circle bisects the chord)
SPQ=2AP=2x4=8

Therefore, the length of the chord of the larger circle is 8 cm.

A quadrilateral ABCD is drawn to circumscribe a circle (see given figure) Prove that
AB + CD = AD + BC
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Answer:

It can be observed that

DR = DS (Tangents on the circle from point D) .. (1)
CR = CQ (Tangents on the circle from pom?‘@

BP = BQ (Tangents on the circle from @t B) .. ( )
AP = AS (Tangents on the circle from point A) ... (4)
Adding all these equations, we obtain

DR + CR + BP + AP = DS + CQ + BQ + AS

(DR + CR) + (BP + AP) = (DS + AS) + (CQ + BQ)
CD + AB = AD + BC

In the given figure, XY and X'Y’ are two parallel tangents to a circle with centre O

and another tangent AB with point of contact C intersecting XY at A and X'Y’ at B.

Prove that ZAOB=90"

Answer:

1 AF 11~ 2t mmmirmdEl M A~
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X 7 AY

X
0 B
In AOPA and AOCA,
OP = OC (Radii of the same circle)
AP = AC (Tangents from point A)
AO = AO (Common side) v
AOPA = AOCA (SSS congruence criterio bY\’
Therefore, P~ C, A~ A, 0 O &\/
ZPOA = ZCOA ... (i)
Similarly, AOQB = AOCB
Z/QO0B = ZCOB ... (ii)

Since POQ is a diameter of the circle, it is a straight line.
Therefore, Z/POA + ZCOA + ZCOB + ZQOB = 180°
From equations (/) and (ii), it can be observed that
2/COA + 2 ZCOB = 180°

ZCOA + ZCOB = 90°

ZAOB = 90°

Prove that the angle between the two tangents drawn from an external point to a
circle is supplementary to the angle subtended by the line-segment joining the points

of contact at the centre.
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Answer:

| B
Let us consider a circle centered at point O. Let P be an external point from which
two tangents PA and PB are drawn to the circle which are touching the circle at point
A and B respectively and AB is the line segment, joining point of contacts A and B
together such that it subtends ZAOB at ce@"o of the circle.
It can be observed that @b‘
OA (radius) L PA (tangent) «\/
Therefore, ZOAP = 90°
Similarly, OB (radius) L PB (tangent)
Z0BP = 90°
In quadrilateral OAPB,
Sum of all interior angles = 360°
Z0AP + ZAPB+ £ZPBO +ZBOA = 360°
90° + ZAPB + 90° + ZBOA = 360°
ZAPB + ZBOA = 1809
Hence, it can be observed that the angle between the two tangents drawn from an

external point to a circle is supplementary to the angle subtended by the line-

segment joining the points of contact at the centre.

Prove that the parallelogram circumscribing a circle is a rhombus.
Answer:

Since ABCD is a parallelogram,

ADD — M 141\
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BC = AD ...(2)

It can be observed that

DR = DS (Tangents on the circle from point D)

CR = CQ (Tangents on the circle from point C)

BP = BQ (Tangents on the circle from point BQ/
AP = AS (Tangents on the circle from poirﬁv\ﬁ
Adding all these equations, we obtain&\,

DR + CR + BP + AP = DS + CQ + BQ + AS

(DR + CR) + (BP + AP) = (DS + AS) + (CQ + BQ)
CD + AB = AD + BC

On putting the values of equations (1) and (2) in this equation, we obtain

2AB = 2BC

AB = BC ...(3)

Comparing equations (1), (2), and (3), we obtain
AB = BC = CD = DA

Hence, ABCD is a rhombus.

A triangle ABC is drawn to circumscribe a circle of radius 4 cm such that the
segments BD and DC into which BC is divided by the point of contact D are of

lengths 8 cm and 6 cm respectively (see given figure). Find the sides AB and AC.
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€ fem b 8 cm ~
Let the given circle touch the sides AB and AC of the triangle at point E and F

respectively and the length of the line segment AF be x.

In AABC,

CF = CD = 6cm (Tangents on the circle from point C)
BE = BD = 8cm (Tangents on the circle from point B)
AE = AF = x (Tangents on the circle from point A)
AB=AE+EB=x+38

BC=BD+DC=8+6=14

CA=CF+FA=6+x

2s = AB + BC + CA

=xXx+8+14+6 + x

=28 + 2x

s=14 + x
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Area of AABC = \/S{S—H}[S—b}{ s—c)

= J{14+ 0} {(144) 14} [(144 )~ (6+ x)} (144 x) - (8+x))

=\J(14+x)(x)(8)(6)
=4,3(14x+x7)

%x(}[JxBC = %x4>¢14 =28

Area of AOBC = < 2

L OF*AC= Ludx(6+x) =12+ 2¢

A f AOCA =2 2
rea o \>/
1 1 \y
—xOExAB = —x4x(§ @\bj =16+ 2x
Area of AOAB = 2 2 ’\\’

Area of AABC = Area of AOBC + Area of AOCA + Area of AOAB
4
4\3(14x+x7) =28+ 12+2x+16 + 2x

=4 3{14_1-+x9) =56+4x

= [3(14x+x7) =14+x
:>3{I4.r+,r:) ={1=1+.~.f}2

= 42x +3x" =196+ x* + 28x
= 2x" +14x-196 = 0

= x4+ 7x-98=0

= x +1dx—Tx—98=0

= x(x+14)-T(x+14)=0
=(x+14)(x-7)=0

Either x+14 = 0orx — 7 =0
Therefore, x = —14and 7
However, x = —14 is not possible as the length of the sides will be negative.

Therefore x = 7
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Hence, AB=x+8=7+4+8 = 15cm
CA=6+x=6+7=13cm

Prove that opposite sides of a quadrilateral circumscribing a circle subtend
supplementary angles at the centre of the circle.

Answer:

Let ABCD be a quadrilateral circumscribing a circle centered at O such that it touches
the circle at point P, Q, R, S. Let us join the vertices of the quadrilateral ABCD to the
center of the circle.

Consider AOAP and AOAS,

AP = AS (Tangents from the same point)

OP = OS (Radii of the same circle)

OA = OA (Common side)

AOAP = AOAS (SSS congruence criterion)

Therefore, A~ A,P~S,0<0

And thus, ZPOA = ZAOS

/1= /8
Similarly,
L2 =13
L4 = /5

/6 = /7
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01+ 02+ 03 +04+ 05+ 06+ 17 + 18 = 360°

(01 + 08)+ (02 + 03)+ (04 + 05) + (06 + O7) = 360°

201 + 202 + 205 + 206 = 360°

2(01 + 02) + 2(05 + 16) = 360°

(01 + 02) + (05 + 16) = 180°

JAOB + 0JCOD = 180°

Similarly, we can prove that 1BOC + [JDOA = 180°

Hence, opposite sides of a quadrilateral circumscribing a circle subtend

supplementary angles at the centre of the circle

\v
ol
&
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Draw a line segment of length 7.6 cm and divide it in the ratio 5:8. Measure the two
parts. Give the justification of the construction.

Answer:

A line segment of length 7.6 cm can be divided in the ratio of 5:8 as follows.

Step 1 Draw line segment AB of 7.6 cm and draw a ray AX making an acute angle

with line segment AB.

Step 2 Locate 13 (= 5 + 8) points, A;, Az, As, As ...t . Ai3, on AX such that AA; =
AiA; = A2A3 and so on. v

. AV}
Step 3 Join BA;s. b‘?*

Step 4 Through the point As, draw a&' parallel to BA;3 (by making an angle equal
to ZAA;3B) at As intersecting AB at point C.

C is the point dividing line segment AB of 7.6 cm in the required ratio of 5:8.

The lengths of AC and CB can be measured. It comes out to 2.9 cm and 4.7 cm

respectively.

+—— 2.9 cm E't 4.7 cm * R

Justification

The construction can be justified by proving that
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AC 5

CB 8

By construction, we have AsC || A;3B. By applying Basic proportionality theorem for

the triangle AA,3B, we obtain
AC  AA,
CB AA,

.. (1)
From the figure, it can be observed that AAs and AsA;3; contain 5 and 8 equal

divisions of line segments respectively.

. f'\f"k_; _E

Aty 8 ) $}'
On comparing equations (1) and (2), w\/@bﬁtain
AC _E A
CB &

This justifies the construction.

Construct a triangle of sides 4 cm, 5cm and 6cm and then a triangle similar to it
2

whose sides are 3 of the corresponding sides of the first triangle.

Give the justification of the construction.

Answer:

Step 1

Draw a line segment AB = 4 cm. Taking point A as centre, draw an arc of 5 cm
radius. Similarly, taking point B as its centre, draw an arc of 6 cm radius. These arcs
will intersect each other at point C. Now, AC = 5 cm and BC = 6 cm and AABC is the
required triangle.

Step 2

Draw a ray AX making an acute angle with line AB on the opposite side of vertex C.
Step 3
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Locate 3 points A, A,, As (as 3 is greater between 2 and 3) on line AX such that AA;
= AA; = AAs.

Step 4

Join BAs; and draw a line through A, parallel to BAs to intersect AB at point B'.

Step 5

Draw a line through B' parallel to the line BC to intersect AC at C'.

AAB'C' is the required triangle.

4 cm

Justification

The construction can be justified by proving that
2 2 2

AR'= ?AH, BC'==BC, AC'= E AC

By construction, we have B'C’' || BC

- 2aBC = /aBC (Corresponding angles)
In AAB'C' and AABC,

+ABC = /aBC (Proved above)
+BAC = /gac (Common)

- AAB'CT _ AABC (AA similarity criterion)
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AB BC' AC

AB BC AC _ (1)
In AAA,B' and AAA3B,
ZAAB' = ZA3;AB (Common)
/ AA,B'

ZAAsB (Corresponding angles)
- AAA;B' ~ AAAsB (AA similarity criterion)
AB'  AA.
— _ 2
AB  AA,
AB" 2
= =— 12)
AB 3 v
W
From equations (1) and (2), we obtain Qv
AB" B'C'  AC" E \¢
AB  BC AC 3

2 L2 w2
= AB'=ZAB, BC'=ZBC, AC' == AC
. 3 2

This justifies the construction.

Construct a triangle with sides 5 cm, 6 cm and 7 cm and then another triangle whose
7

sides are 9 of the corresponding sides of the first triangle.

Give the justification of the construction.

Answer:

Step 1

Draw a line segment AB of 5 cm. Taking A and B as centre, draw arcs of 6 cm and 5

cm radius respectively. Let these arcs intersect each other at point C. AABC is the

required triangle having length of sides as 5 cm, 6 cm, and 7 cm respectively.

Step 2

Draw a ray AX making acute angle with line AB on the opposite side of vertex C.
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Locate 7 points, A, Ay, As, A4 As, Ag, A; (as 7 is greater between 5and 7), on line AX
such that AA; = AjA; = AsA; = AsAs = AAs = AAg = AdA,.

Step 4

Join BAs and draw a line through A, parallel to BAs to intersect extended line
segment AB at point B'.

Step 5

Draw a line through B' parallel to BC intersecting the extended line segment AC at
C'. AAB'C' is the required triangle.

Justification
The construction can be justified by proving that
AB'= EAH, B'(C' = z BC, AC' = E AC
3 3 3
In AABC and AAB'C',
ZABC = ZAB'C' (Corresponding angles)

ZBAC = ZB'AC' (Common)
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-~ AABC ~ AAB'C' (AA similarity criterion)
AB  BC AC

T AR BC AC' (1)

In AAA<B and AAA,B',

ZAsAB = ZA;AB' (Common)

ZAAsB = ZAA;B' (Corresponding angles)
.. AAAsB ~ AAASB' (AA similarity criterion)

AB  AA_
;‘>—:
AB" AAL
AB 5 \v/
_ 7 \Y%
= —=— A2
AB' 7 N

On comparing equations (1) and (2),’$v\é obtain
AB  BC AC
AB BC' AC 7

7 7

AB'=—AB, BC'=—BC, AC'= 7 AC
= 3 2 3

Ln

This justifies the construction.

Construct an isosceles triangle whose base is 8 cm and altitude 4 cm and then

1
1—

another triangle whose side are 2 times the corresponding sides of the isosceles

triangle.
Give the justification of the construction.

Answer:

Let us assume that AABC is an isosceles triangle having CA and CB of equal lengths,

base AB of 8 cm, and AD is the altitude of 4 cm.
3

A AAB'C' whose sides are 2 times of AABC can be drawn as follows.
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Step 1

Draw a line segment AB of 8 cm. Draw arcs of same radius on both sides of the line
segment while taking point A and B as its centre. Let these arcs intersect each other
at O and O'. Join OO'. Let OO’ intersect AB at D.

Step 2

Taking D as centre, draw an arc of 4 cm radius which cuts the extended line segment
OO0' at point C. An isosceles AABC is formed, having CD (altitude) as 4 cm and AB

(base) as 8 cm.

Step 3

Draw a ray AX making an acute angle with Qr)e segment AB on the opposite side of
vertex C. @byxl

Step 4 «\,

Locate 3 points (as 3 is greater between 3 and 2) A;, Ay, and Az on AX such that AA;
= A1A; = AJAs.

Step 5

Join BA, and draw a line through As; parallel to BA, to intersect extended line
segment AB at point B'.

Step 6

Draw a line through B' parallel to BC intersecting the extended line segment AC at
C'. AAB'C' is the required triangle.
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E W
E @b‘v
' N
Justification A
The construction can be justified by proving that

AH:iA&BTEEBQAC:EAC
2 2 2

)

In AABC and AAB'C',

ZABC = ZAB'C' (Corresponding angles)

ZBAC = ZB'AC' (Common)

.. AABC ~ AAB'C' (AA similarity criterion)
AB BC AC

f— = = .
AR B'C' AC (1)

In AAA,B and AAA5B',

ZAAB = ZA3AB' (Common)

ZAAB = ZAA;B' (Corresponding angles)

. AAA,B ~ AAAsB' (AA similarity criterion)
AB  AA,

= —= :
AB"  AA,

AB 2

G ow
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On comparing equations (1) and (2), we obtain
AB  BC AC 2

AB BC AC' 3
| 3 el 3 1 3 -
AB'= 2 AB. BC' = 2BC, AC'= > AC
N > 2 2

This justifies the construction.

Draw a triangle ABC with side BC = 6 cm, AB = 5 cm and ZABC = 60°. Then

3
construct a triangle whose sides are 40 corresponding sides of the triangle ABC.

Give the justification of the constructff)}/.
Answer:
3
A AA'BC' whose sides are 4 of the corresponding sides of AABC can be drawn as
follows.
Step 1
Draw a AABC with side BC = 6 cm, AB = 5 cm and ZABC = 60°.
Step 2
Draw a ray BX making an acute angle with BC on the opposite side of vertex A.
Step 3
Locate 4 points (as 4 is greater in 3 and 4), By, B, B3, B4, on line segment BX.
Step 4
Join B4C and draw a line through Bs, parallel to B4C intersecting BC at C'.
Step 5
Draw a line through C' parallel to AC intersecting AB at A'. AA'BC' is the required

triangle.
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Justification ?§>/
. N X
The construction can be justified by p,{@g
3 3 3
A'B="AB, B(C'= b BC. A'C'==AC
4 4 4
In AA'BC' and AABC,
ZA'C'B = ZACB (Corresponding angles)
ZA'BC' = ZABC (Common)
.. AA'BC' ~ AABC (AA similarity criterion)
A'B  BC' AT
— = - = -
AB  BC AC (1)
In ABBsC' and ABB,4C,
/ZBsBC' = £B4BC (Common)
/BB3C' = £ZBB4C (Corresponding angles)
. ABB5C' ~ ABB,4C (AA similarity criterion)

BC' BB,
= —=——i
BC BB,
B 3
3.3 (2)
BC 4

From equations (1) and (2), we obtain
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AB _ BC' _ AC 3
AB BC AC 4

AB =2 AB. BC'= 2 BC. AC' =2 AC
N 4 4 4

This justifies the construction.

Draw a triangle ABC with side BC = 7 cm, 4B = 45°, ZA = 105°. Then, construct a

4 v
triangle whose sides are 3 times t@?‘%orresponding side of AABC. Give the
justification of the construction. 0\
Answer:

/B =45°, /A = 105°

Sum of all interior angles in a triangle is 180°.

ZA+ ZB + ZC = 180°

105° + 45° + ZC = 180°

ZC = 180° — 150°

ZC = 30°

The required triangle can be drawn as follows.

Step 1

Draw a AABC with side BC = 7 cm, £B = 45°, £C = 30°.

Step 2

Draw a ray BX making an acute angle with BC on the opposite side of vertex A.
Step 3

Locate 4 points (as 4 is greater in 4 and 3), By, By, B3, B4, on BX.

Step 4

Join BsC. Draw a line through B, parallel to BsC intersecting extended BC at C'.
Step 5
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Through C', draw a line parallel to AC intersecting extended line segment at C'.

AA'BC' is the required triangle.

e v
Justification ?5/
X

The construction can be justified by p’r&@}&g that

4 4 4
AB=—AB, BC'=—BC, A'C'=—AC

3 3 3
In AABC and AA'BC',
ZABC = ZA'BC' (Common)
ZACB = ZA'C'B (Corresponding angles)
.. AABC ~ AA'BC' (AA similarity criterion)

AB  BC AC

“AB BC' AC . (1)

In ABB5C and ABB,C',

/B3BC = ZB4BC' (Common)

ZBB3C = £ZBB4C' (Corresponding angles)
. ABB3C ~ ABB4C' (AA similarity criterion)

BC BB,
= ——=—
BC' BB,
BC
:»—(=i .12
BC' 4

On comparing equations (1) and (2), we obtain
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AB BC AC 3

AB BC' AC 4
AB= 2 AB. BC'= 4 BC, A'C'= 4 AC
= 3 3 3

This justifies the construction.

Draw a right triangle in which the sides (other than hypotenuse) are of lengths 4 cm

5
and 3 cm. the construct another triangle w@se sides are 3 times the corresponding
sides of the given triangle. Give the jus@?&ion of the construction.

Answer: ’\\’

It is given that sides other than hypotenuse are of lengths 4 cm and 3 cm. Clearly,
these will be perpendicular to each other.

The required triangle can be drawn as follows.

Step 1

Draw a line segment AB = 4 cm. Draw a ray SA making 90° with it.

Step 2

Draw an arc of 3 cm radius while taking A as its centre to intersect SA at C. Join BC.
AABC is the required triangle.

Step 3

Draw a ray AX making an acute angle with AB, opposite to vertex C.

Step 4

Locate 5 points (as 5 is greater in 5 and 3), A;, Ay, A3, A4, As, on line segment AX
such that AA; = AjA; = AAs = AzA, = AjAs.

Step 5

Join AsB. Draw a line through As parallel to A3;B intersecting extended line segment
AB at B'.

Step 6
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Through B', draw a line parallel to BC intersecting extended line segment AC at C'.

AAB'C' is the required triangle.

\v/
»

A N\

A7 AN\

A

Justification

The construction can be justified by proving that
] Y 3 ]

AB'==AB, BC'==BC, AC'==AC
3 3 3

In AABC and AAB'C',

ZABC = ZAB'C' (Corresponding angles)

ZBAC = ZB'AC' (Common)

.. AABC ~ AAB'C' (AA similarity criterion)
AB  BC AC

TAB T BC AC (1)

In AAA;B and AAAB',

ZA3AB = ZAsAB' (Common)

ZAA3B = ZAAsB' (Corresponding angles)
. AAAsB ~ AAAsB' (AA similarity criterion)



Class X Chapter 11 - Constructions

Maths

AB  AA,
AB" AA
AB 3
:'%—:
AR
On comparing equations (1) and (2), we obtain
AB  BC AC
AR BC  AC

-(2)

h |

wh | s

5 5
AB'= > AB, BC'= >BC, AC'= > AC
= 3 3 3

This justifies the construction. v
\Y%

N

&\/
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Draw a circle of radius 6 cm. From a point 10 cm away from its centre, construct the
pair of tangents to the circle and measure their lengths. Give the justification of the
construction.

Answer:

A pair of tangents to the given circle can be constructed as follows.

Step 1

Taking any point O of the given plane as centre, draw a circle of 6 cm radius. Locate

a point P, 10 cm away from O. Join OP. «

Step 2 by\/

Bisect OP. Let M be the mid-point of @,®

Step 3

Taking M as centre and MO as radius, draw a circle.

Step 4

Let this circle intersect the previous circle at point Q and R.
Step 5

Join PQ and PR. PQ and PR are the required tangents.

7’5"?\0

The lengths of tangents PQ and PR are 8 cm each.
Justification
The construction can be justified by proving that PQ and PR are the tangents to the

circle (whose centre is O and radius is 6 cm). For this, join OQ and OR.
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ZPQO is an angle in the semi-circle. We know that angle in a semi-circle is a right

angle.
.. ZPQO = 90°

Q ?9,
= 0Q L PQ )

Since OQ is the radius of the circle, PQ\ﬁas to be a tangent of the circle. Similarly, PR

is a tangent of the circle

Construct a tangent to a circle of radius 4 cm from a point on the concentric circle of
radius 6 cm and measure its length. Also verify the measurement by actual
calculation. Give the justification of the construction.

Answer:

Tangents on the given circle can be drawn as follows.

Step 1

Draw a circle of 4 cm radius with centre as O on the given plane.

Step 2

Draw a circle of 6 cm radius taking O as its centre. Locate a point P on this circle and
join OP.

Step 3

Bisect OP. Let M be the mid-point of PO.

Step 4

Taking M as its centre and MO as its radius, draw a circle. Let it intersect the given

circle at the points Q and R.
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Step 5
Join PQ and PR. PQ and PR are the required tangents.

<,

&

P

It can be observed that PQ and PR are of g@gt/h 4.47 cm each.
In APQO, R

Since PQ is a tangent,

ZPQO = 90°

PO = 6 cm

Q0 =4 cm

Applying Pythagoras theorem in APQO, we obtain
PQ> + QO = PQ?

PQ* + (4)* = (6)°

PQ*+ 16 = 36

PQ*=36 - 16

PQ? = 20

pg =25

PQ =4.47 cm

Justification

The construction can be justified by proving that PQ and PR are the tangents to the

circle (whose centre is O and radius is 4 cm). For this, let us join OQ and OR.
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ZPQO is an angle in the semi-circle. We know that angle in a semi-circle is a right

angle.
- ZPQO = 90° O
= 0Q L PQ @b‘v

«\/

Since OQ is the radius of the circle, PQ has to be a tangent of the circle. Similarly, PR

is a tangent of the circle

Draw a circle of radius 3 cm. Take two points P and Q on one of its extended
diameter each at a distance of 7 cm from its centre. Draw tangents to the circle from
these two points P and Q. Give the justification of the construction.

Answer:

The tangent can be constructed on the given circle as follows.

Step 1

Taking any point O on the given plane as centre, draw a circle of 3 cm radius.

Step 2

Take one of its diameters, PQ, and extend it on both sides. Locate two points on this
diameter such that OR = OS = 7 cm

Step 3

Bisect OR and OS. Let T and U be the mid-points of OR and OS respectively.

Step 4
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Taking T and U as its centre and with TO and UO as radius, draw two circles. These
two circles will intersect the circle at point V, W, X, Y respectively. Join RV, RW, SX,

and SY. These are the required tangents.

Justification

The construction can be justified by proving that RV, RW, SY, and SX are the
tangents to the circle (whose centre is O and radius is 3 cm). For this, join OV, OW,
OX, and OY.




Class X Chapter 11 - Constructions Maths

ZRVO is an angle in the semi-circle. We know that angle in a semi-circle is a right
angle.

- ZRVO = 90°

= 0V L RV

Since OV is the radius of the circle, RV has to be a tangent of the circle. Similarly,
OW, OX, and OY are the tangents of the circle

Draw a pair of tangents to a circle of radius 5 cm which are inclined to each other at
an angle of 60°. Give the justification of the construction.

Answer: \>,

The tangents can be constructed in thef& wing manner:

Step 1 Qv

Draw a circle of radius 5 cm and with centre as O.

Step 2

Take a point A on the circumference of the circle and join OA. Draw a perpendicular
to OA at point A.

Step 3

Draw a radius OB, making an angle of 120° (180° — 60°) with OA.

Step 4

Draw a perpendicular to OB at point B. Let both the perpendiculars intersect at point

P. PA and PB are the required tangents at an angle of 60°.

Justification

The construction can be justified by proving that ZAPB = 60°
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By our construction

ZOAP = 90°

Z0BP = 90°

And ZAOB = 120°

We know that the sum of all interior angles of a quadrilateral = 360°
Z0OAP + ZAOB + Z0OBP + ZAPB = 360°

90° + 120° + 90° + ZAPB = 360°

ZAPB = 60°

This justifies the construction.

v
@“‘VV

Draw a line segment AB of length 8 éfn\./Taking A as centre, draw a circle of radius 4
cm and taking B as centre, draw another circle of radius 3 cm. Construct tangents to
each circle from the centre of the other circle. Give the justification of the
construction.

Answer:

The tangents can be constructed on the given circles as follows.

Step 1

Draw a line segment AB of 8 cm. Taking A and B as centre, draw two circles of 4 cm
and 3 cm radius.

Step 2

Bisect the line AB. Let the mid-point of AB be C. Taking C as centre, draw a circle of
AC radius which will intersect the circles at points P, Q, R, and S. Join BP, BQ, AS,

and AR. These are the required tangents.
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Justification
The construction can be justified by proving that AS and AR are the tangents of the
circle (whose centre is B and radius is 3 cm) and BP and BQ are the tangents of the
circle (whose centre is A and radius is 4 cn@)ﬁor this, join AP, AQ, BS, and BR.

. X
~

ZASB is an angle in the semi-circle. We know that an angle in a semi-circle is a right
angle.

.. LASB = 90°

= BS L AS

Since BS is the radius of the circle, AS has to be a tangent of the circle. Similarly,
AR, BP, and BQ are the tangents.

Let ABC be a right triangle in which AB = 6 cm, BC = 8 cm and ZB = 90°. BD is the
perpendicular from B on AC. The circle through B, C, and D is drawn. Construct the
tangents from A to this circle. Give the justification of the construction.

Answer:
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Consider the following situation. If a circle is drawn through B, D, and C, BC will be

its diameter as ZBDC is of measure 90°. The centre E of this circle will be the mid-

point of BC.

A

N
The required tangents can be construgtﬁon the given circle as follows.

Step 1

Join AE and bisect it. Let F be the mid-point of AE.

Step 2

Taking F as centre and FE as its radius, draw a circle which will intersect the circle at
point B and G. Join AG.

AB and AG are the required tangents.

5

Justification

A

The construction can be justified by proving that AG and AB are the tangents to the

circle. For this, join EG.
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~

ZAGE is an angle in the semi-circle. We know that an angle in a semi-circle is a right

angle.

- ZAGE = 90° W
o

= EG 1 AG W

A%
Since EG is the radius of the circle, Aéhas to be a tangent of the circle.
Already, «B = 90°
= AB 1 BE

Since BE is the radius of the circle, AB has to be a tangent of the circle.

Draw a circle with the help of a bangle. Take a point outside the circle. Construct the
pair of tangents from this point to the circles. Give the justification of the
construction.

Answer:

The required tangents can be constructed on the given circle as follows.

Step 1

Draw a circle with the help of a bangle.

Step 2

Take a point P outside this circle and take two chords QR and ST.

Step 3

Draw perpendicular bisectors of these chords. Let them intersect each other at point
0.
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Step 4

Join PO and bisect it. Let U be the mid-point of PO. Taking U as centre, draw a circle
of radius OU, which will intersect the circle at V and W. Join PV and PW.

PV and PW are the required tangents.

Justification &\§V
The construction can be justified by proving that PV and PW are the tangents to the
circle. For this, first of all, it has to be proved that O is the centre of the circle. Let us
join OV and OW.

We know that perpendicular bisector of a chord passes through the centre.
Therefore, the perpendicular bisector of chords QR and ST pass through the centre.
It is clear that the intersection point of these perpendicular bisectors is the centre of
the circle. «PVO is an angle in the semi-circle. We know that an angle in a semi-circle
is a right angle.

~ £PVO = 90°

= 0V 1L PV
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Since OV is the radius of the circle, PV has to be a tangent of the circle. Similarly, PW

is a tangent of the circle.
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The radii of two circles are 19 cm and 9 cm respectively. Find the radius of the circle
which has circumference equal to the sum of the circumferences of the two circles.
Answer:

Radius (ry) of 1% circle = 19 cm

Radius (r») or 2" circle = 9 cm

Let the radius of 3™ circle be r.

Circumference of 1% circle = 2nr; = 2n (19) = 38n

Circumference of 2" circle = 2nr, = 2n (9) = 18n

Circumference of 3" circle = 2nr by\/

Given that, «\,

Circumference of 3™ circle = Circumference of 1% circle + Circumference of 2" circle
2nr = 380 + 18n = 56n

 56m
F= e

Therefore, the radius of the circle which has circumference equal to the sum of the

28

circumference of the given two circles is 28 cm.

The radii of two circles are 8 cm and 6 cm respectively. Find the radius of the circle
having area equal to the sum of the areas of the two circles.

Answer:

Radius (ry) of 1% circle = 8 cm

Radius (r») of 2" circle = 6 cm

Let the radius of 3™ circle be r.

Area of 1% circle ~ “1 = 'T[SJ = 64x

Area of 2" circle ~ W2 © rr[ﬁ] =36n

Given that,
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Area of 3" circle = Area of 1% circle + Area of 2" circle
= m*,: + mf

= 6dn+ 36w

ot =100%
r =100
F==10

However, the radius cannot be negative. Therefore, the radius of the circle having

area equal to the sum of the areas of the two circles is 10 cm.

4

Given figure depicts an archery target ?ljked with its five scoring areas from the
centre outwards as Gold, Red, Blue;\Black and White. The diameter of the region

representing Gold score is 21 cm and each of the other bands is 10.5 cm wide. Find

[Use m= —}
the area of each of the five scoring regions.

Black
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Answer:

=§;’: 10.5 cm
Radius (r;) of gold region (i.e., 1% circle) ‘<

Given that each circle is 10.5 cm wide¥¢han the previous circle.
Therefore, radius (r2) of 2™ circle = 10.5 + 10.5

21 cm

Radius (r3) of 3™ circle
= 31.5cm

Radius (r,) of 4™ circle
=42 cm

Radius (rs) of 5 circle = 42 + 10.5
= 52.5cm

21 + 10.5

31.5 + 10.5

Area of gold region = Area of 1% circle
Area of red region = Area of 2" circle — Area of 1% circle
=y ~mr
=n(21) -x(10.5)
=441In—-11025a2=330.75n
=1039.5 em”

Area of blue region = Area of 3™ circle — Area of 2" circle

7 )

= = x(10.5)" =346.5 cm’
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=mr —:rrr,:

= (31.5) -n (21)

=909225n —441w =551.25n

=1732.5 em”

Area of black region = Area of 4™ circle — Area of 3™ circle
=7 r_.: Hrf

= n(42) -n(31.5)

=1764m —992.25x

=771.75n =2425.5 ecm®

Area of white region = Area of 5™ circle —Wea of 4™ circle
=mr; — T, Qv

=n(52.5) —n(42)

=2756.25n—-1764n

=992.257=3118.5 cm”

Therefore, areas of gold, red, blue, black, and white regions are 346.5 cm?, 1039.5

cm?, 1732.5 cm?, 2425.5 cm?, and 3118.5 cm? respectively.

The wheels of a car are of diameter 80 cm each. How many complete revolutions

does each wheel make in 10 minutes when the car is traveling at a speed of 66 km

[ 22
Use = —}
per hour? - 7

Answer:

Diameter of the wheel of the car = 80 cm
Radius (r) of the wheel of the car = 40 cm
Circumference of wheel = 2nr

= 2n (40) = 80n cm

Speed of car = 66 km/hour
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_ 66100000
60

= 110000 ¢m/min

Distance travelled by the car in 10 minutes
= 110000 x 10 = 1100000 cm

cm/min

Let the number of revolutions of the wheel of the car be n.
n x Distance travelled in 1 revolution (i.e., circumference)
= Distance travelled in 10 minutes
i B0m = 1100000

1100000 =7
" s0x22 g

U
35000
=g =4375 >

&\/

Therefore, each wheel of the car will make 4375 revolutions.

Tick the correct answer in the following and justify your choice: If the perimeter and

the area of a circle are numerically equal, then the radius of the circle is

(A) 2 units (B) n units (C) 4 units (D)7 units
Answer:

Let the radius of the circle be r.
Circumference of circle = 2nr

Area of circle = nr?

Given that, the circumference of the circle and the area of the circle are equal.

This implies 2nr = nr?
2=r
Therefore, the radius of the circle is 2 units.

Hence, the correct answer is A.



Class X Chapter 12 - Areas Related to Circles Maths

Find the area of a sector of a circle with radius 6 cm if angle of the sector is 60°.

[ 22
Umx=—q
| 7
Answer:
£
v
N
AB >

c /\\/@

Let OACB be a sector of the circle making 60° angle at centre O of the circle.

% 01
Area of sector of angle 8 = 3607

o0 x§x{[‘j}:

Area of sector OACB = 360 7

44 1
:—><:><if'w{"::E cm’
6 7

Therefore, the area of the sector of the circle making 60° at the centre of the circle

132 4
— m
is

[ 22
Usenm = —}
2

Find the area of a quadrant of a circle whose circumference is 22 cm. -

Answer:
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Let the radius of the circle be r.

Circumference = 22 cm

2nr = 22
22 11
F=——= VV
2n o=n by“
Quadrant of circle will subtend 90° angle at the centre of the circle.
o0° 2
- <X T

Area of such quadrant of the circle 3607

1 [11]’
= — MoK —
s

_E_ 121=7
dr  4=22
17 5

=— cm

The length of the minute hand of a clock is 14 cm. Find the area swept by the minute

2
{Use m =—}
hand in 5 minutes. 7
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We know that in 1 hour (i.e., 60 minutes), the minute hand rotates 360°.
3607

In 5 minutes, minute hand will rotate = 60

»* 5 =30°

Therefore, the area swept by the minute Q/ﬁpd in 5 minutes will be the area of a

sector of 30° in a circle of 14 cm radiusz(v
b AV
o = JIr
Area of sector of angle 8 = 360
30 22
= —x—x14x14
Area of sector of 30° 3607 7
22
=—x2x14
12
11x14
3
154
=—— cm

154 4
— cm”.
Therefore, the area swept by the minute hand in 5 minutes is

A chord of a circle of radius 10 cm subtends a right angle at the centre. Find the area
of the corresponding:

(i) Minor segment

(ii) Major sector

[ -~ a a=
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Answer:

Magjor sector

Let AB be the chord of the circle subtending 90° angle at centre O of the circle.

3605 =00 . [2?{}‘”
— %@ = — |
Area of major sector OADB =" 360 5‘?‘ 360° )
A%
=3 3.14x10%10 )
4
=2355cm’
90°
% U

Area of minor sector OACB = 360°

=lx3.]4xlﬂxlﬂ
4

=785 cm’

] 1

—x DA xOB=—==10=10
Area of AOAB = 2 2
= 50 cm?

Area of minor segment ACB = Area of minor sector OACB —
Area of AOAB = 78.5 — 50 = 28.5 cm?

In a circle of radius 21 cm, an arc subtends an angle of 60° at the centre. Find:
(i) The length of the arc

(ii) Area of the sector formed by the arc
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(iii) Area of the segment forced by the corresponding chord

{Umx=gg}
7

Answer:
Radius (r) of circle = 21 cm

Angle subtended by the given arc = 60°

® 2mr

Length of an arc of a sector of angle 8 = 360°

o 49
o) %22 o
Length of arc ACB = 360° 7
= lx 2x22x3
[§]
=22cm
60°
— X ¥
Area of sector OACB = 360
¥
=1XE:K2]K21
Z
=231 cm’
In AOAB,

ZOAB = ZOBA (As OA = OB)
ZOAB + Z/AOB + Z/OBA = 180°
2/0AB + 60° = 180°

JMNMAND — CNO
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Therefore, AOAB is an equilateral triangle.

fgx(smef
Area of AOAB = 4

:ﬁx[ZI]j = 44]"{: cm”
4 4

Area of segment ACB = Area of sector OACB — Area of AOAB

o
44 .\
= [23 - :’B J cm”

\v
o

A chord of a circle of radius 15 cm s;@%nds an angle of 60° at the centre. Find the

areas of the corresponding minor and major segments of the circle.

[Usen = 3.14 and“'Ilri l"?3]

Answer:

&

A\

P~——""7=7
It

Radius (r) of circle = 15 cm
60°
Area of sector OPRQ = 360°

—éx3J4x“5f

=117.75 em’
In AOPQ,

PRy ) P PwEn 7 m P— PN
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/0OPQ + ZOQP + ZPOQ = 180°
2 /0OPQ = 120°
/0PQ = 60°

AOPQ is an equilateral triangle.

Y3 (side)’

Area of AOPQ = 4

3 . -y I:': .
= VI:X{]S]' _ 2253 cm”

4 4
=56.25\3

2 \v/
5
97.3125 ¢cm by&

Area of segment PRQ = Area of secto,{@Q — Area of AOPQ

117.75 — 97.3125
20.4375 cm?

Area of major segment PSQ = Area of circle — Area of segment PRQ

=n(15)° —20.4375
=3.14x225-20.4375
=706.5—20.4375

= 686.0625 cm’

A chord of a circle of radius 12 cm subtends an angle of 120° at the centre. Find the

area of the corresponding segment of the circle.

[Usen = 3.14 and‘-Ilri l"?3]
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Let us draw a perpendicular OV on chord ST. It will bisect the chord ST.

SV = VT
In AOVS,

N
v 0

—— =coshl*®
05 &&

OV =06 cm

SV .

5—=5|n{a{?“=—

SO

SV_\3

12 2

8% =643 cm

ST =25V =2x63 =123 em

L sTov
Area of AOST = 2

=%x]2xﬁx-ﬁ

=363 =36%1.73=62.28 cm”

120°

xa(12)’
Area of sector OSUT = 360°

:l‘x3.]4x 144 =150.72 ¢cm”
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Area of segment SUT = Area of sector OSUT — Area of AOST
= 150.72 — 62.28
= 88.44 cm?

Question 8:
A horse is tied to a peg at one corner of a square shaped grass field of side 15 m by
means of a 5 m long rope (see the given figure). Find

(i) The area of that part of the field in which the horse can graze.

(ii) The increase in the grazing area of the rope were 10 m long instead of 5 m.
[Use n = 3.14]

\v
N
N~

Answer:

I5m

I
L

ﬂim"&"

From the figure, it can be observed that the horse can graze a sector of 90° in a
circle of 5 m radius.

Area that can be grazed by horse = Area of sector OACB

~ 907

= o
360°

I \
=—x3 1dx(5)
Li31ax(5)

=19.625m"
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Area that can be grazed by the horse when length of rope is 10 m long

= fﬂﬂ: P I[X{]U]:

:l‘x}.lﬁlxlm]
4

=785m
Increase in grazing area = (78.5 — 19.625) m?
= 58.875 m’

A brooch is made with silver wire in the f@m of a circle with diameter 35 mm. The
wire is also used in making 5 dlamet’e&/@lhlch divide the circle into 10 equal sectors
as shown in figure. Find.

(i) The total length of the silver wire required.

(ii) The area of each sector of the brooch

Answer:
Total length of wire required will be the length of 5 diameters and the circumference
of the brooch.
35
— MM
Radius of circle = 2

Circumference of brooch = 2nr
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=110 mm

Length of wire required = 110 + 5 x 35

=110 + 175 = 285 mm

It can be observed from the figure that each of 10 sectors of the circle is subtending

36° at the centre of the circle.

36°

Therefore, area of each sector = 360°
I 22 (35} [35\
= —x x| = x| =
m 7 L2 2 )

385 2
=—— mm

An umbrella has 8 ribs which are equally spaced (see figure). Assuming umbrella to

be a flat circle of radius 45 cm, find the area between the two consecutive ribs of the

[ 22
Usenm= —}
umbrella. - 7
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Answer:

There are 8 ribs in an umbrella. The area between two consecutive ribs is subtending

360° _ e

at the centre of the assumed flat circle.

L" \/@“‘v\y
Y )

Area between two consecutive ribs of circle = 3607

45°

1 22
=—x—2x|45
—x(45)
11 222 :
=—x2025= cm-
28

A car has two wipers which do not overlap. Each wiper has blade of length 25 cm

sweeping through an angle of 115°. Find the total area cleaned at each sweep of the

[ 22
Use n= —}
blades. - 7

Answer:
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It can be observed from the figure that each blade of wiper will sweep an area of a

sector of 115° in a circle of 25 cm radius.

115 X[Ej}:

Area of such sector = 360°

.
_2B 22 o505
7
158125
= cim
752

9 158125
Area swept by 2 blades = 252 S
158125 W

26 /\\§

To warn ships for underwater rocks, a lighthouse spreads a red coloured light over a
sector of angle 80° to a distance of 16.5 km. Find the area of the sea over which the

ships warned. [Use n = 3.14]

Answer:

A ‘

.-‘: /I;’-F LY

I ko ]
y f :(&@?_ Light

Ii ':...::.'._ 0 hotse

%

‘g} #

B~

It can be observed from the figure that the lighthouse spreads light across a
sector of 80° in a circle of 16.5 km radius.

Bo®
Area of sector OACB = 360°

»
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:%xj.]ﬂlxlﬁ.ﬁxlﬁ.ﬁ

=189.97 km”

A round table cover has six equal designs as shown in figure. If the radius of the

cover is 28 c¢m, find the cost of making the designs at the rate of Rs.0.35 per cm?.

(use V3 =17

It can be observed that these designs are segments of the circle.

Consider segment APB. Chord AB is a side of the hexagon. Each chord will substitute

6 at the centre of the circle.
In AOAB,
Z0AB = ZOBA (As OA = OB)
ZAOB = 60°
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Z0AB + Z0OBA + ZAOB = 180°

2/0AB = 180° — 60° = 120°

Z0OAB = 60°

Therefore, AOAB is an equilateral triangle.

] x(side)’
Area of AOAB = 4

W3

:Tx(zgf =196+/3 = 196x1.7

= 333.2 cm?
60° .
=X T N

Area of sector OAPB = 360 @b‘?\
_ 122 0828 AN\

6 7

1232 .
= cm’

Area of segment APB = Area of sector OAPB — Area of AOAB

'
= %— 333.2 ]cmz

.

232 \
12323335 Jcm'

Therefore, area of designs = Enx[ .
2

=(2464-1999.2)cm’
=464.8 cm”
Cost of making 1 cm? designs = Rs 0.35

Cost of making 464.76 cm? designs = 464.8x0.35 = Rs 162.68

Therefore, the cost of making such designs is Rs 162.68.

Tick the correct answer in the following:

Area of a sector of angle p (in degrees) of a circle with radius R is
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P R P aR? P R P o R?
(A) 180 , (B) 180 , (O) 360 , (D) 720
Answer:

A

A c B

)
W nRk-
We know that area of sector of angle 8 = &

P (ﬂ: Rﬁ*\/

Area of sector of angle P = 3607

¢ " i
=( 7205 (27 R)

Hence, (D) is the correct answer.
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Find the area of the shaded region in the given figure, if PQ = 24 cm, PR = 7 cm and

[ 22
Usenm = —}
O is the centre of the circle. - 7
\Y%
@“‘VV
&\/

Answer:

It can be observed that RQ is the diameter of the circle. Therefore, ZRPQ will be
900,

By applying Pythagoras theorem in APQR,

RP? + PQ? = RQ?

(7)* + (24)* = RQ?

RQ =+/625 =25

OR = @ =
Radius of circle, 2

25

Since RQ is the diameter of the circle, it divides the circle in two equal parts.
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Lrea of semi-circle EPOQOE = %Tl:rz

1 [25]
= —T| —
2 L2
_1L22 625
2 74
6875
Cin
28
|
= —xPQxPR
Area of APQR 2
\Y
| W
=—x24x7 @v
2 QO

=84 cm’
Area of shaded region = Area of semi-circle RPQOR — Area of APQR

HBTS
= 28

B4

68752352
= 28
4523

= 28 om?

Find the area of the shaded region in the given figure, if radii of the two concentric

circles with centre O are 7 cm and 14 cm respectively and ZAOC = 40°.

[ 22
Usen= —}
7
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Answer:

Radius of inner circle

7 cm

14 cm

Radius of outer circle

Area of shaded region = Area of sector OAFC — Area of sector OBED
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Class X
40° 2 _ 40°
= <14 xm(7)
:lexM I4—lx2x'?><?
9 7 9 7
_616 154 _462
9 9 9
154 .
= cim
3
Question 3: \/

Find the area of the shaded region in tI@E}Yien figure, if ABCD is a square of side 14

22
cm and APD and BPC are semicircles. 7

A A

(] L"
Answer:

It can be observed from the figure that the radius of each semi-circle is 7 cm.
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14 cm B

1

—

Area of each semi-circle = 2
\Y%

AV}
:lXEX{?f @by\
&\/

=77 cm’
Area of square ABCD = (Side)? = (14)? = 196 cm?

Area of the shaded region

= Area of square ABCD — Area of semi-circle APD — Area of semi-circle BPC

=196 — 77 — 77 = 196 — 154 = 42 cm?

Find the area of the shaded region in the given figure, where a circular arc of radius

6 cm has been drawn with vertex O of an equilateral triangle OAB of side 12 cm as

[Use M= E}
centre. 7
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Ae——12 cm— B

Answer:

We know that each interior angle of an equiifgteral triangle is of measure 60°.
g

Qv

Ae——12cm—B

600

= m
Area of sector OCDE  36(0°

1 22
=—x—xOxh

= . - - 2
m.a.B:E{u}' :M—Hﬂ—%ﬁ :
Area of 4 4 2 cm

22 792

=T xhxb="—" cm"
Area of circle = nr?
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Area of shaded region = Area of AOAB + Area of circle — Area of sector OCDE

792 132
=363+ o -2
V3 77

o,
= 36\5+% cm”

From each corner of a square of side 4 cm a quadrant of a circle of radius 1 cm is cut
and also a circle of diameter 2 cm is cut as {Down in the given figure. Find the area
A\
X 22}
enm=—
of the remaining portion of the squaré\
A B

V N

A 4

o C

Answer:
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A q_l em_, B

P N

p

¥ C

Each quadrant is a sector of 90° in a circle okl cm radius.

ol

el
= o @
Area of each quadrant 360 ’\\’
:lex{lf = %{:m:
4 7 28

Area of square = (Side)? = (4)*> = 16 cm?

Area of circle = nr* = n (1)?

2
=-—Cm

Area of the shaded region = Area of square — Area of circle — 4 x Area of quadrant

o
_16-22 22 oM
T 7

112-44 68
=T=_ cm
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In a circular table cover of radius 32 cm, a design is formed leaving an equilateral

triangle ABC in the middle as shown in the given figure. Find the area of the design

[ 22
Usen = —}
(Shaded region). L 7

Radius (r) of circle = 32 cm

AD is the median of AABC.
2
AD= EAD:32

AD = 48 cm
In AABD,
AB? = AD? + BD?
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. 32
AB” =(48) +(’a‘—H
L2 )
3AB° :
=(48)
= (48)
AB =822 _ 96
\.-'E 3

AABC = ﬁ(;zﬁ]‘
Area of equilateral triangle, 4
v
S
. A%
768+/3 cm’ A
Area of circle = nr?

= %x{}j]:

%xﬂxﬂx} 96x8x+/3

:E‘xlﬂzal
7

22528
7

cm”

Area of design = Area of circle — Area of AABC

- ( 22?8 - ?E:b’m"ﬁ] em’

\ F;

In the given figure, ABCD is a square of side 14 cm. With centres A, B, C and D, four

circles are drawn such that each circle touches externally two of the remaining three

{Use T= —}
circles. Find the area of the shaded region. 7
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Answer:




Class X Chapter 12 - Areas Related to Circles Maths

Area of each of the 4 sectors is equal to each other and is a sector of 90° in a circle

of 7 cm radius.

= 20 n(7)
Area of each sector 360
_ 1 5 22 TxT
77 .
=— cm”
2

Area of square ABCD = (Side)? = (14)? = 196 cm?
Area of shaded portion = Area of square ABC{D/— 4 x Area of each sector

AV}
7
—196— 4%~ 196154 @b‘v

=42 em”

Therefore, the area of shaded portion is 42 cm?.

Thegivenfigure depicts a racing track whose left and right ends are semicircular.

The distance between the two inner parallel line segments is 60 m and they are each
106 m long. If the track is 10 m wide, find:

(i) The distance around the track along its inner edge

(ii) The area of the track

[ 22
Use = —}
2

Answer:
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% 106 m -

Distance around the track along its inner edge = AB + arc BEC + CD + arc DFA

1 1
=106+ —=2mar+106 + —x2ar
2 2
v
1 22 1 22 \%
= 2124 —x2x = x 304+ —x2x %30 W%
2 7 2 7 AN
22 0\
=212+ 2x—x30
7
=212+ 1320
7
1484 +13200 2804
= = ]‘n
7 7
Area of the track = (Area of GHIJ — Area of ABCD) + (Area of semi-circle HKI — Area
of semi-circle BEC) + (Area of semi-circle GLJ — Area of semi-circle AFD)

bk

1 22 : 122 2 1 22 2 1 22 2
=106 -18{3—I[]fn>tf)t}+5.\?x(4ll} —Ex?x[.ﬂ]} +E><?.-t[=l(l] —Ea?x{‘?ﬂ]
22 , 22 \
= mr:.{m‘.r—fm}+‘—?‘ <(40) —%x{m}'
. l[]ﬁ{zt}}+%[[4ﬂ): - (30|

7
=2120+-(40-30)(40+30)

[

|2+::+|:2?3](|{]](m]

= 2120+ 2200

A N el
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Therefore, the area of the track is 4320 m?.

In the given figure, AB and CD are two diameters of a circle (with centre O)

perpendicular to each other and OD is the diameter of the smaller circle. If OA = 7

[ 22
Usen = —}
cm, find the area of the shaded region. - 7
B
v
S
Qv
) o C
A

Answer:
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Radius (ry) of larger circle = 7 cm

=-— Cm
Radius (r;) of smaller circle

-

. ="
Area of smaller circle 1

7
2

| I
:—']'Lr'z_
Area of semi-circle AECFB of larger circle ?@/

0
1 22 (7) ‘<5§

AABC = L% ABxOC
Area of 2

:%x 14%7=49 cm”

Area of the shaded region

= Area of smaller circle + Area of semi-circle AECFB — Area of AABC
77

= 77 =49
2

=28+%§=28+3&5=6&5cm:

The area of an equilateral triangle ABC is 17320.5 cm?. With each vertex of the
triangle as centre, a circle is drawn with radius equal to half the length of the side of

the triangle (See the given figure). Find the area of shaded region. [Use n = 3.14
~nAd '\E = I?BEDS 1



Class X Chapter 12 - Areas Related to Circles

Maths

Answer: ’\\’
Let the side of the equilateral triangle be a.

Area of equilateral triangle = 17320.5 cm?

V3

N (a) =17320.5
. (a)

1.73205
4

a* =4x10000

a =200 cm

a =17320.5

&
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Area of sector ADEF ~ 360°

1 .
=—wqx (100}
Lx(100)

~3.14x10000

§
15700
3

Area of shaded region = Area of equilateral triangle — 3 x Area of each sector
15700

-
. ]

=17320.5-15700 =1620.5 cm’

cm”

=17320.5-3x%

On a square handkerchief, nine circular designs each of radius 7 cm are made (see

the given figure). Find the area of the remaining portion of the handkerchief.

[Use m =£-‘
-



Maths

Related to Circles

Chapter 12 - Areas

Class

C

cm.

is 42

ed that the side of the square

fal

it can

From the figure,

™
zm 1m
e
3
N
—
Il —
o e
N X
NABSIEE
I |
o
~ DF
[} C
S
0 I
N e
] m
v O
© c
= O
o ©
) (0]
Y— Y—
o o)
© ©
(0] (0]
|- -
< <

1386 cm?

=9 x 154

of 9 circles
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Area of the remaining portion of the handkerchief = 1764 — 1386 = 378 cm?

In the given figure, OACB is a quadrant of circle with centre O and radius 3.5 cm. If
OD = 2 cm, find the area of the

(i) Quadrant OACB

(ii) Shaded region

{Use n= E}
7
A
\Y%
C byy
: N
&\/
B &}
Answer:

90
I_'"

35om 8]

(i) Since OACB is a quadrant, it will subtend 90° angle at O.

Bt

Area of quadrant OACB 3607
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I 22 .2 1 22 (?‘f*
—x—=x(3.5) =—x—x| =
4 7 T4 7 \2)
11=7 =7 77 2
=———=—oCm
2xT=2x2 B
:lxﬂBxDU
(ii) Area of AOBD 2
:lxlixl
2
=%x%x2
7 »
~ L am? B
= ~ <m @
Area of the shaded region = Area of quadrant OACB — Area of AOBD
777
g8 2
_77-28
8
49 3
=— cm
!

In the given figure, a square OABC is inscribed in a quadrant OPBQ. If OA = 20 cm,

find the area of the shaded region. [Use n = 3.14]



Class X Chapter 12 - Areas Related to Circles Maths
9]
C B
(9] A P
Answer: \>/
S
Qv
L& B
| J 5
o0 5
¥ A P

em ———

In AOAB,
OB? = OA? + AB?
= (20)? + (20)?

OB = 2042

Radius (r) of circle = 2072 em

- ~x3.14x(2042)
Area of quadrant OPBQ 360
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=L 314x800
4

=628 cm’

Area of OABC = (Side)? = (20)? = 400 cm?

Area of shaded region = Area of quadrant OPBQ — Area of OABC
= (628 — 400) cm?

=228 cm®

AB and CD are respectively arcs of two conce\n/tric circles of radii 21 cm and 7 cm and
centre O (see the given figure). If LAOBb?%OQ find the area of the shaded region.

[ 22 N/
Use = T} )

Answer:



Maths

Class X

A B
C ' o
8] \>/
Area of the shaded region = Area of sec@{?‘%AEB — Area of sector OCFD
o ) o &\/
30 : 30 2
= xmwx(21) - xax(7)
Jjo0® Jj60°
1 1 1
=—x=7| (21} = ?'}
x| (21 =(7)
1 22
=—x—ux|[21=-T)21+7
L2 @1-7)(21+7)]
_22x14x28
127
308 2

=—Ccm’

In the given figure, ABC is a quadrant of a circle of radius 14 cm and a semicircle is

Usen= —}
drawn with BC as diameter. Find the area of the shaded region. [
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B

A [
Answer:

\Y%
W
B N
&\/
-
A [

As ABC is a quadrant of the circle, ZBAC will be of measure 90°.
In AABC,

BC®> = AC? + AB?

= (14)? + (14)?

BC = 1442

B{':Mf:?ﬁ em

Radius (r;) of semi-circle drawn on

AABC = l:-c ABx AC
Area of 2



... 2
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Maths

1
=—x|4x14

2
=98 cm”

ABDC = 20 =% e

Area of sector 360
=l><2><]4=< 14

4 7
=154 cm’

% 2
Area of semi-circle drawn on BC = %x T JI'Ij = lx -—';x(?ﬁ]
B N
:lXEX ?; 154 em”

R

Area of shaded region = Area of semi-circle — Area of sector ABDC — Area of AABC) _

154 — (154 — 98)

= 98 cm?
Question 16:
Calculate the area of the designed region in the given figure common between the
{Use n= —}

two quadrants of circles of radius 8 cm each.

A #em B

L
94"

& om Bem

90"

K B em o
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Maths

Answer:
A #em B
o
F
& om fem
E
— 90"
i Bem o
N
The designed area is the common regio@&ween two sectors BAEC and DAFC.
\/
90° 22 &
BAEC = Qx—x{ﬂ]
Area of sector . 7
1 22
=—x——x64
4 7
_22x16
7
352
=——Ccm
1 .
=—xBA=xBC

Area of ABAC 2
| N
=—x8xB8=32cm"
2
Area of the designed portion = 2 x (Area of segment AEC)
= 2 x (Area of sector BAEC — Area of ABAC)
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2 cubes each of volume 64 cm? are joined end to end. Find the surface area of the
resulting cuboids.

Answer:

Given that,

Volume of cubes = 64 cm?

(Edge) ® = 64

Edge =4 cm

T o
-'E’ ------- == B.cm &\/

L

4cm

4 cm

If cubes are joined end to end, the dimensions of the resulting cuboid will be 4 cm, 4

cm, 8 cm.

oo Surtace area of cuboids = 2(Ib+ bh+1h)
=2(4xd+4x8+4x8)
=2(16+32+32)
=2(16+64)

=2x80 =160 cm’

A vessel is in the form of a hollow hemisphere mounted by a hollow cylinder. The

diameter of the hemisphere is 14 cm and the total height of the vessel is 13 cm. Find

[ 22
Use = —}
the inner surface area of the vessel. - 7

Answer:



Maths

- e ——

It can be observed that radius (r) of the cylindrical part and the hemispherical part is
the same (i.e., 7 cm).

Height of hemispherical part = Radius = 7 cm
Height of cylindrical part (h) = 13 -7 =6 cn\1>/

Inner surface area of the vessel = CSA %&&Iindrical part + CSA of hemispherical
part v

= 2urh + 2w’

22 27
Inner surface area of vessel = 2 xTx Txb+2 xTx? w7

= 44(6+7) = 44x13

572 cm®

A toy is in the form of a cone of radius 3.5 cm mounted on a hemisphere of same

radius. The total height of the toy is 15.5 cm. Find the total surface area of the toy.

[ 22
Use = —}
2
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Answer:

\>/

It can be observed that the radius of th@émcal part and the hemispherical part is
Qv
same (i.e., 3.5 cm).

7
Height of hemispherical part = Radius (r) = 3.5 = 2em
Height of conical part (h) = 15.5 -3.5 =12 cm
Slant height (/) of conical part = +/r* + A

(7Y f49 576
=\(|-{2,-| +(12) =\f F144 = \]

\/Eg
42

Total surface area of toy = CSA of conical part + CSA of hemispherical part

il
=l + 2

22 7 25 22 7 7

=137.5+77= 214.5cm”
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A cubical block of side 7 cm is surmounted by a hemisphere. What is the greatest

[ 22
Usen = —}
diameter the hemisphere can have? Find the surface area of the solid. - 7

Answer:

Tom

\Y%
by&
// ,Q/

From the figure, it can be observed that the greatest diameter possible for such

hemisphere is equal to the cube’s edge, i.e., 7cm.
!

Radius (r) of hemispherical part = 2 = 3.5¢m

Total surface area of solid = Surface area of cubical part + CSA of hemispherical part

— Area of base of hemispherical part

= 6 (Edge)? * 2™ _m’ = 6 (Edge)? + ™"

. L 22 7
Total surface area of solid = 6(7) + == x—x—
7 2 2

=294+38.5=332.5¢cm’

A hemispherical depression is cut out from one face of a cubical wooden block such
that the diameter / of the hemisphere is equal to the edge of the cube. Determine
the surface area of the remaining solid.

Answer:
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v
gL a7

Diameter of hemisphere = Edge of cube =/

| =~

Radius of hemisphere =

Total surface area of solid = Surface area of cubical part + CSA of hemispherical part
— Area of base of hemispherical part

= 6 (Edge)® T2 _m’ — 6 (Edge)? + T

\v/
{ byy
Total surface area of solid = 6/° + T x t,ﬁ\ﬁ
=6/" +£
4

= %{24 + ﬂ]f’: unit”

A medicine capsule is in the shape of cylinder with two hemispheres stuck to each of

its ends (see the given figure). The length of the entire capsule is 14 mm and the

Usen= —}
diameter of the capsule is 5 mm. Find its surface area. [ 7

A
|

3 mm

] 14 mm o

Answer:



Class X Maths

---------------------------

< 9cm -

It can be observed that

Radius (r) of cylindrical part = Radius (r) of hemispherical part

q

Diameter of the capsule 5
1

Length of cylindrical part (h) = Length of the entire capsule — 2 x r

=14 -5=9cm

Surface area of capsule = 2xCSA of hemis@}fical part + CSA of cylindrical part
=2 2nr” +2nrh @b(

A%

. £ A

—41T| :J (9)
\_....-' LI

=257+ 45

= 707 mm~

_70x 22

|'

=220 mm-

A tent is in the shape of a cylinder surmounted by a conical top. If the height and
diameter of the cylindrical part are 2.1 m and 4 m respectively, and the slant height
of the top is 2.8 m, find the area of the canvas used for making the tent. Also, find

the cost of the canvas of the tent at the rate of Rs 500 per m?. (Note that the base of

[ 22
Usen = —}
the tent will not be covered with canvas.) - 7

Answer:
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2.1 m

Given that,
Height (h) of the cylindrical part = 2.1 m A\
W
Diameter of the cylindrical part = 4 m Qv
Radius of the cylindrical part = 2 m KV
Slant height (/) of conical part = 2.8 m
Area of canvas used = CSA of conical part + CSA of cylindrical part
=qrl + 2nrh

=max2x28+2nx2x21

22
:2I|:[2.3+2><1|]:2I[2.E+4.3]=2x7x?
= 44 m’
Cost of 1 m? canvas = Rs 500

Cost of 44 m? canvas = 44 x 500 = 22000

Therefore, it will cost Rs 22000 for making such a tent.

From a solid cylinder whose height is 2.4 cm and diameter 1.4 cm, a conical cavity of

the same height and same diameter is hollowed out. Find the total surface area of

[ 22
Usen= —}
the remaining solid to the nearest cm?. L 7

Answer:
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.4 cm
— -

Nl

24 cm

:

Given that,
Height (h) of the conical part = Height (h) of the cylindrical part = 2.4 cm
Diameter of the cylindrical part = 1.4 cm

Therefore, radius (r) of the cylindrical part = 0.7 cm

Slant height (/) of conical part = Vr + I b?*

Jm?f5’ﬂ+ = J0.49+5.76
B, 6.25=2.5
Total surface area of the remaining solid will be
= CSA of cylindrical part + CSA of conical part + Area of cylindrical base

= 2rh + ol + o

22 22

27
=2w w0724+ "0, 7x25+—x0.7=0.7
T 7 7

44x24+22x2.5+2.2x0.7
=10.56+5.50+1.54 =17.60 cm*

The total surface area of the remaining solid to the nearest cm? is 18 cm?
A wooden article was made by scooping out a hemisphere from each end of a solid
cylinder, as shown in given figure. If the height of the cylinder is 10 cm, and its base

[ 22
Usem= —}
is of radius 3.5 cm, find the total surface area of the article. L 7
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Answer:

Given that,

Radius (r) of cylindrical part = Radius (r) of hemispherical part = 3.5 cm

Height of cylindrical part (h) = 10 cm ?§>’

Surface area of article = CSA of cyIindQ/@?‘part + 2 x CSA of hemispherical part
=2mrh+2 % 2nr’ A

=2mx3.5x10+2x2nx3.5%3.5

=T70r+49n

=119

=17x22 =374 cm’
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A solid is in the shape of a cone standing on a hemisphere with both their radii being
equal to 1 cm and the height of the cone is equal to its radius. Find the volume of

the solid in terms of n.

Answer:
| ¢m
1
v | cm \>/
o
Given that, &\,@

Height (h) of conical part = Radius(r) of conical part = 1 cm

Radius(r) of hemispherical part = Radius of conical part (r) = 1 cm

Volume of solid = Volume of conical part + Volume of hemispherical part
I

2,
=—qr-h+—mr
3 3

. n 2 ;
= ln{]}'{]}+:r5t[ITE:+T = Ccm’
3 3 3 3

Rachel, an engineering student, was asked to make a model shaped like a cylinder
with two cones attached at its two ends by using a thin aluminum sheet. The
diameter of the model is 3 cm and its length is 12 cm. if each cone has a height of 2

cm, find the volume of air contained in the model that Rachel made. (Assume the

[ 22
Usen = —}
outer and inner dimensions of the model to be nearly the same.) - 7

Answer:
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2 ¢m

1
1
i
!
i
12 em ! 8 cm
i
1
i
1
i

From the figure, it can be observed that N
Height (h;) of each conical part = 2 cm by“
Height (h,) of cylindrical part = 12 —,{{\x Height of conical part

=12 -2 x2=8cm

—cm

Radius (r) of cylindrical part = Radius of conical part = 2

Volume of air present in the model = Volume of cylinder + 2 x Volume of cones

; |
=mrh, +2x ;m"h,

9 2 9
M —xB+—Tx—x2
4 3 4

=18n1+3n=21n=66cm’

A gulab jamun, contains sugar syrup up to about 30% of its volume. Find

approximately how much syrup would be found in 45 gulab jamuns, each shaped like

a cylinder with two hemispherical ends with length 5 cm and diameter 2.8 cm (see

the given figure).



Maths

D

: 3 cim \>/
It can be observed that @b‘
Qv

2.8
——=14cm
Radius (r) of cylindrical part = Radius (r) of hemispherical part = 2

Length of each hemispherical part = Radius of hemispherical part = 1.4 cm
Length (h) of cylindrical part = 5 — 2 x Length of hemispherical part
=5-2x14=22cm

Volume of one gulab jamun = Vol. of cylindrical part + 2 x Vol. of hemispherical part

o

2 = 3 2 3
=mrh+2=x=gr =ar .lrI+:]'[.l"
.|

=nx(1.4) x2.2 +%1rr{l,4}

22 4 22
=—uldx]l dx22+—nw—x] dx]l.4=1.4
7 3 7

=13.552+11.498 = 25.05 em’

Volume of 45 gulab jamuns = 43%25.05 = 1 127.25 cm?

Volume of sugar syrup = 30% of volume
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30

=—2x[,127.25

=338.17 em’
=338 cm’

A pen stand made of wood is in the shape of a cuboid with four conical depressions
to hold pens. The dimensions of the cuboids are 15 cm by 10 cm by 3.5 cm. The
radius of each of the depressions is 0.5 cm and the depth is 1.4 cm. Find the volume
\>’ [Use n= E}
of wood in the entire stand (see the foll%@xz.] figure). 7
Qv

=]
Q’-’:”
o]

Answer:

05 em
e

1.4 cim

Depth (h) of each conical depression = 1.4 cm
Radius (r) of each conical depression = 0.5 cm

Volume of wood = Volume of cuboid — 4 x Volume of cones
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=Ibh 4xlm--"h
3
=15><lﬂ><3.5—4><l><E><tl] x1.4
3 7 2)
=525-147
=523.53 cm

A vessel is in the form of an inverted cone. Its height is 8 cm and the radius of its
top, which is open, is 5 cm. It is filled with water up to the brim. When lead shots,
each of which is a sphere of radius 0.5 cm arQ,dropped into the vessel, one-fourth of
the water flows out. Find the number of&qgﬁ' shots dropped in the vessel.

Answer: &\/

Sem

Bom

Height (h) of conical vessel = 8 cm

Radius (r;) of conical vessel = 5 cm

Radius (r) of lead shots = 0.5 cm

Let n number of lead shots were dropped in the vessel.

Volume of water spilled = Volume of dropped lead shots
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I . 4
ria Volume of conezn x 3 r’

| 4
x—m h=nx—mr,
3

roh=nx16r,
5 %8 n'>-<ln‘3r><(l{].5]|ﬁ

n:‘ﬂ—xgﬁzl{]{]

(1
]ﬁxt ]
2
Hence, the number of lead shots dropped in Kh/e vessel is 100.
A\
o

&

A solid iron pole consists of a cylinder of height 220 cm and base diameter 24 cm,
which is surmounted by another cylinder of height 60 cm and radius 8 cm. Find the
mass of the pole, given that 1 cm?® of iron has approximately 8 g mass. [Use n =
3.14]

Answer:

&0 cm

! 220 em

From the figure, it can be observed that

Height (h,) of larger cylinder = 220 cm
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24
Radius (ry) of larger cylinder = 2 =12cm
Height (h,) of smaller cylinder = 60 cm
Radius (r,) of smaller cylinder = 8 cm
Total volume of pole = Volume of larger cylinder +Volume of smaller cvlinder
= ar’h +arh
=7 (12) %220+ 7(8) x60
w[144x220+ 64 x 60]
33

35520%3.14=1.11.532.8 cm’
A\

M f 1cm'1- 8 byy
ass o Iron =989 @

Mass of 111532.8ij iron = 111532.§‘\>< 8 = 892262.4 g = 892.262 kg

A solid consisting of a right circular cone of height 120 cm and radius 60 cm standing
on a hemisphere of radius 60 cm is placed upright in a right circular cylinder full of

water such that it touches the bottom. Find the volume of water left in the cylinder,

[ 22
Usem=—
if the radius of the cylinder is 60 cm and its height is 180 cm. - 7

Answer:

126 em

G0 om




Class X Chapter 13 - Surface Areas and Volumes Maths

Radius (r) of hemispherical part = Radius (r) of conical part = 60 cm
Height (h,) of conical part of solid = 120 cm
Height (h;) of cylinder = 180 cm
Radius (r) of cylinder = 60 cm
Volume of water left = Volume of cylinder — Volume of solid
= Volume of eylinder —({ Volume of cone + Volume of hemisphere )

) | 2 )
=mrh —[ — i, +—JIJ"'J

L3 3

3 'K] ] 2 2\'
=(60) (180)—| =x(60) x120+=x(60)
: 3 3 v

' W
=7(60)[(180)—(40+40)] QO
= 1(3.600)(100) = 3.60.0007 cm’ =1 42857 em’ = 1131 m’

A spherical glass vessel has a cylindrical neck 8 cm long, 2 cm in diameter; the
diameter o the spherical part is 8.5 cm. By measuring the amount of water it holds,
a child finds its volume to be 345 cm?®. Check whether she is correct, taking the
above as the inside measurements, and n = 3.14.

Answer:
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Maths

Bem

i
425 cm |

v
o
Height (h) of cylindrical part = 8 cm &\§
2 =1
Radius (r2) of cylindrical part = 2 em
8;5 =4.25cm

Radius (r;) spherical part =

Volume of vessel = Volume of sphere + Volume of cylinder
e 3 2

=3 h
4 (85Y .

=—1 (1) (8
225 ) =)

=§x 3.14x76.765625+8x=3.14

]
=321.392+25.12
=346.512

346.51 cm’

Hence, she is wrong.
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A metallic sphere of radius 4.2 cm is melted and recast into the shape of a cylinder
of radius 6 cm. Find the height of the cylinder.

Answer:

Radius (r;) of hemisphere = 4.2 cm

Radius (r) of cylinder = 6 cm

Let the height of the cylinder be h.

The object formed by recasting the hemlsphe\g will be the same in volume.

Volume of sphere = Volume of cylinder b‘?“

;mf = m;:h «\/

—n(42) = ]‘[{ﬂ}: h

4 42x42x42
3 36
h=(1.4) =274 cm

=}k

Hence, the height of the cylinder so formed will be 2.74 cm.

Metallic spheres of radii 6 cm, 8 cm, and 10 cm, respectively, are melted to form a
single solid sphere. Find the radius of the resulting sphere.

Answer:

Radius (r;) of 1% sphere = 6 cm

Radius (r,) of 2" sphere = 8 cm

Radius (r3) of 3™ sphere = 10 cm

Let the radius of the resulting sphere be r.

The object formed by recasting these spheres will be same in volume as the sum of

the volumes of these spheres.
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Maths

Volume of 3 spheres = Volume of resulting sphere

4 3 3 3 4 3
Tn;[r, +17 4 ]:—m'
3 B 3

4 . . a4,
—n| 6 +8 +10° |=—m
37 ]=3
rP=216+512+1000=1728

r=12cm

Therefore, the radius of the sphere so formed will be 12 cm.

A 20 m deep well with diameter 7 m is du \EI the earth from digging is evenly

spread out to form a platform 22 m b{\l/@‘m. Find the height of the platform.
[ 22
Usen =—}
7

Answer:

20 m

The shape of the well will be cylindrical.
Depth (h) of well = 20 m

—m
Radius (r) of circular end of well = 2

Area of nlatfarm = | enath ¥ Rreadth = 29 w 14 m?2
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Let height of the platform = H
Volume of soil dug from the well will be equal to the volume of soil scattered on the
platform.

Volume of soil from well = Volume of soil used to make such platform

mr 2 = Areaof platform * Height of platform

nx % *x20=22=14=H
SH :%x?xﬂ%}m :% m=25m
Therefore, the height of such platform will be.2.5 m.
W
~

A well of diameter 3 m is dug 14 m deep. The earth taken out of it has been spread
evenly all around it in the shape of a circular ring of width 4 m to form an

embankment. Find the height of the embankment.

Answer:

14 m

The shape of the well will be cylindrical.
Depth (h;) of well = 14 m

2| L

Radius (ry) of the circular end of well =
Width of embankment = 4 m
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From the figure, it can be observed that our embankment will be in a cylindrical
3 o1 3

m — m

shape having outer radius (r;) as 2 and inner radius (r1) as 2
Let the height of embankment be h.,.

Volume of soil dug from well = Volume of earth used to form embankment

o xhy = ax(n’ —n)xh,

£ w2 K \I: Fi \I:
er[:' xlil-:m{ i |3 ]xh

jz \2/' kzz'

3

9x|4=1]“xh \>/
4 4 b‘?*

9 N
h—g—l.lzﬁm Qv

Therefore, the height of the embankment will be 1.125 m.

A container shaped like a right circular cylinder having diameter 12 cm and height 15
cm is full of ice cream. The ice cream is to be filled into cones of height 12 cm and
diameter 6 cm, having a hemispherical shape on the top. Find the nhumber of such
cones which can be filled with ice cream.

Answer:

Height (h;) of cylindrical container = 15 cm

12

—=hcm
Radius (ry) of circular end of container =

il
5= 3 cm
Radius (r) of circular end of ice-cream cone = <

Height (h,) of conical part of ice-cream cone = 12 cm
Let n ice-cream cones be filled with ice-cream of the container.

Volume of ice-cream in cylinder = n x (Volume of 1 ice-cream cone + Volume of

I Arvm frmm bl Amlmc=m]l ~lammn s ~m e s A=)
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2 I 2 2 L]
wh = n| - h, + —mr
i - 3

6" =15
n=

L ox124 2 x(3)
#Qx]2 4+ = x(:
3 <0

_36x15x%3

108+ 54
n=10

Therefore, 10 ice-cream cones can be filled with the ice-cream in the container.

v
W
g

How many silver coins, 1.75 cm in diéﬁf\/eter and of thickness 2 mm, must be melted

Usen = —}
to form a cuboid of dimensions -3 ¢mx 10 em=3.5 ¢cm 5 [ 7

Answer:

1. 75¢m

Coins are cylindrical in shape.

Height (h;) of cylindrical coins = 2 mm = 0.2 cm
1.75
——=0.875¢cm

Radius (r) of circular end of coins = 2

Let n coins be melted to form the required cuboids.

Volume of n coins = Volume of cuboids
n-><:r|:><r:><.l';rI =lxhxh
nxx(0.875) x0.2 =55x10x3.5

5
I 5.5:<_|*?><3“.x? — 400
(0.873) =0.2x22
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A cylindrical bucket, 32 cm high and with radius of base 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 the conical heap is 24 cm. Find the radius and slant height of the heap.

Answer:

v
AV}
32 cm b‘?\

Xd om

Height (h;) of cylindrical bucket = 32 cm

Radius (ry) of circular end of bucket = 18 cm

Height (h,) of conical heap = 24 cm

Let the radius of the circular end of conical heap be ;.

The volume of sand in the cylindrical bucket will be equal to the volume of sand in
the conical heap.

Volume of sand in the cylindrical bucket = Volume of sand in conical heap

mrn xh :;:rrxr:‘xh:

, 1 5
mxl8 x32=—mxr =24
. |

IerS:XSE:!JIxr_:‘x‘Zﬂi

3
pt = 3x|8_xB2=18:x4
3 v
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rp=18%2236cm

- 24 = - 1= Ay =12 -
Slant height = V36° +24 \l{]— ®(3"+27) =12413 cm

Therefore, the radius and slant height of the conical heap are 36 cm and 12413 cm

respectively

Water in canal, 6 m wide and 1.5 m deep, is flowing with a speed of 10 km/h. how

much area will it irrigate in 30 minutes, if 8 cm of standing water is needed?

Answer:
\Y%
i -...__. . A &\/
= I},s"m
S H\“N-n.,* >

Wi 1 Kmvh

Consider an area of cross-section of canal as ABCD.
Area of cross-section = 6 x 1.5 = 9 m?

10000
Speed of water = 10 km/h = 60

metre/min

9 10000

Volume of water that flows in 1 minute from canal = 60 =1500 m3

Volume of water that flows in 30 minutes from canal = 30 x 1500 = 45000 m?
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Let the irrigated area be A. Volume of v@er irrigating the required area will be equal
to the volume of water that flowed |n§0 minutes from the canal.
Vol. of water flowing in 30 minutes from canal = Vol. of water irrigating the reqd.
area

A xB

100
A = 562500 m*

Therefore, area irrigated in 30 minutes is 562500 m?.

45000 =

Question 9:

A farmer connects a pipe of internal diameter 20 cm form a canal into a cylindrical
tank in her field, which is 10 m in diameter and 2 m deep. If water flows through the
pipe at the rate of 3 km/h, in how much time will the tank be filled?

Answer:

(0.2 m

A0 m' min
waterflow

Consider an area of cross-section of pipe as shown in the figure.
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20

——={.1m
Radius (ry) of circular end of pipe = 200

Area of cross-section = | =mx(0.1) =00lx m

S0 =50 metre/min

Speed of water = 3 km/h = 60

Volume of water that flows in 1 minute from pipe = 50 x 0.0I _ 0.5n m?

Volume of water that flows in t minutes from pipe = t x 0.50 m?

= 10 m 3
) im il
o »
X

Iz m @
e N\

n

— =5
Radius (r;) of circular end of cylindrical tank = 2 m

Depth (h,) of cylindrical tank = 2 m

Let the tank be filled completely in t minutes.

Volume of water filled in tank in £ minutes is equal to the volume of water flowed in t
minutes from the pipe.

Volume of water that flows in t minutes from pipe = Volume of water in tank

t x 0.50 = n x(r)? xh,

t x 0.5 =5 x2

t =100

Therefore, the cylindrical tank will be filled in 100 minutes.
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A drinking glass is in the shape of a frustum of a cone of height 14 cm. The

diameters of its two circular ends are 4 cm and 2 cm. Find the capacity of the glass.

22
{Use n= —}
7
Answer:
. 4 ¢m s
Zem

\v
S >

N
14 cm
I cm
‘—
Zem

upper baseof glass=—=2 cm

Radius (r;) of 2

. 2
lower base of glass =— =1 cm

Radius (ry) of 2

Capacity of glass = Volume of frustum of cone
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£ iy
= 308 =102=cm’
3 3
I{EEcm"
Therefore, the capacity of the glass is .
v
S
Qv

The slant height of a frustum of a cone is 4 cm and the perimeters (circumference)
of its circular ends are 18 cm and 6 cm. find the curved surface area of the frustum.

Answer:

4 cm

Perimeter of upper circular end of frustum = 18
2nr; =18

Perimeter of lower end of frustum = 6 cm

2nr- = 6
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3
o=
oo
Slant height (/) of frustum = 4
CSA of frustum =n (ry + ) /
9 3
—n[ 243 J4

WTTOT
=12x4
=48cm’
Therefore, the curved surface area of the frustum is 48 cm?.

\v
o

A fez, the cap used by the Turks, is sﬁa\ﬁed like the frustum of a cone (see the figure

given below). If its radius on the open side is 10 cm, radius at the upper base is 4

cm and its slant height is 15 cm, find the area of material use for making it.

[Use m =£}
7
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Answer:

4 cm

15 em

. . v
Radius (r;) at upper circular end = 4 cm byy

Radius (ry) at lower circular end = 10&@
Slant height (/) of frustum = 15 cm
Area of material used for making the fez = CSA of frustum + Area of upper circular

end
=T (f‘l +r:].|’+r:r_f
=n (10 + 4) 15 + n (4)?
=n(14) 15+ 16 n

7172
— 210m +167 = 220222
- ?lﬂgcm:

7

2,
710=cm"”
Therefore, the area of material used for making it is

A container, opened from the top and made up of a metal sheet, is in the form of a

frustum of a cone of height 16 cm with radii of its lower and upper ends as 8 cm and

o~ o~ - . — - n P _— - T . P
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at the rate of Rs.20 per litre. Also find the cost of metal sheet used to make the
container, if it costs Rs.8 per 100 cm?. [Take n = 3.14]
Answer:

20 cm

F& cm

—
Ecm

Radius (ry) of upper end of container = 20532
Radius (r,) of lower end of container = &&:m

Height (h) of container = 16 cm

)
Slant height (/) of frustum = "-'{ = 1)

= J(20-8)" +(16)’
(12)" +(16)" =144+ 256

=20 cm

Capacity of container = Volume of frustum
| s 4

= :m’r{r,‘ +ry + rlr!]
A )

x3.14x16x] (20)" +(8) +(20)(8)

x3.14x16(400+ 64 +160)

1
3
1
3
!
*3.14x16x 624

=10449.92¢m’
=10.45 litres.

. R T« B LY T § [ o Y W N
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Cost of 10.45 litre milk = 10.45 x 20
= Rs 209

Area of metal sheet used to make the container
= q(n+n)l+my

=n (20 + 8) 20 + n (8)?
=560n+ 64n =624 ncm?

Cost of 100 cm? metal sheet = Rs 8

024x3. 14«8

100
=136.75

4§ N 2
Cost of 624 m cm™ metal sheet =

4

— X . .
Therefore, the cost of the milk which ca@k‘ompletely fill the container is

Rs 209 and the cost of metal sheet used to make the container is Rs 156.75.

A metallic right circular cone 20 cm high and whose vertical angle is 60° is cut into

two parts at the middle of its height by a plane parallel to its base. If the frustum so
1

obtained is drawn into a wire of diameter 16 cm, find the length of the wire.

[ 22
Use = —}
2
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Answer:

1 em

Cutting plane b
R - ¥R AR e a1 L 20 em

- V
¥ a b
S S
Qv
In AAEG,
EG _ tan 30°
]
lln'_
EG=12 ¢y = 10V
V3
In AABD,
BD = tan 30°
AD
—
BD = E = 20v3 cm
J3io3
1043
Radius (ry) of upper end of frustum = 3 cm

203

cm
Radius (r,) of lower end of container =

Height (h) of container = 10 cm

1 y 3
:—mf?{r,‘ 1y r,r:}
Volume of frustum
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3 I=3

B9 (2 B U

]ﬂﬂ 400 700}

10,
3
_(] E ?_ 22000 em’
3 7 3 9
1 1 1
—_— e —
Radius (r) of wire = 6 2 1'2
Let the length of wire be /.

Volume of wire = Area of cross-section X &?}(gth
= () () ~

=ﬂ:[L]-X4"
32

Volume of frustum = Volume of wire
22000 22 ( 1]3
——=—ux| — | x/

9 7 .32
TO00 «1024 = |

9
I =796444 44 cm

= T7964.44 metres
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A copper wire, 3 mm in diameter, is wound about a cylinder whose length is 12 cm,
and diameter 10 cm, so as to cover the curved surface of the cylinder. Find the
length and mass of the wire, assuming the density of copper to be 8.88 g per cm?.

Answer:

[{em

12 cm

It can be observed that 1 round of wire will cover 3 mm height of cylinder.

. Height of cylinder
Number of rounds = ——= —
[ameter of wire

12
vl 40 rounds

Length of wire required in 1 round = Circumference of base of cylinder
=2nr=2n x5 =10n
Length of wire in 40 rounds = 40 x 10n
_400x22  BROO
7T
= 1257.14cm = 12.57 m

:E:ﬂ.li cm

Radius of wire
Volume of wire = Area of cross-section of wire x Length of wire
= n(0.15)% x 1257.14

00 OO0 ~m-3
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Mass = Volume x Density
= 88.898 x 8.88
= 789.41 gm

A right triangle whose sides are 3 cm and 4 cm (other than hypotenuse) is made to
revolve about its hypotenuse. Find the volume and surface area of the double cone
so formed. (Choose value of n as found appropriate.)

Answer:

A b‘?§>/

A\\/®

Fom

O v

The double cone so formed by revolving this right-angled triangle ABC about its

hypotenuse is shown in the figure.
Hypotenuse AC=+V3" +4
=V25 - 5¢cm

1
=—x ABx AC
Area of AABC 2
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1—>< AC=0B :lx4x3
2 7

leXDB:ﬁ
2

12
OB = 5 =24 ¢cm

Volume of double cone = Volume of cone 1 + Volume of cone 2

¥ 1 ¥
=—mrh +-mrh,
2 2

v

AV}
= 1y314x(24)(5) @b‘v
Sx3.14x(24) o

= ;m': (B +h)= %m*z (OA +0C)
3

= 30.14 cm?
Surface area of double cone = Surface area of cone 1 + Surface area of cone 2

= nrly + nrl;
=mr[4+3]=3.14x24x7

= 52.75 cm?

A cistern, internally measuring 150 cm x 120 cm x 110 cm, has 129600 cm?® of
water in it. Porous bricks are placed in the water until the cistern is full to the brim.
Each brick absorbs one-seventeenth of its own volume of water. How many bricks
can be put in without overflowing the water, each brick being 22.5 cm x 7.5 cm X
6.5 cm?

Answer:

Volume of cistern = 150 x 120 x 110

= 1980000 cm’

Volume to be filled in cistern = 1980000 — 129600

= 1850400 cm’
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Let n numbers of porous bricks were placed in the cistern.
Volume of n bricks = n x 22.5 x 7.5 x 6.5
= 1096.875n

As each brick absorbs one-seventeenth of its volume, therefore, volume absorbed by

=".(1096.875)
these bricks

1850400 + ]”? (1096.875) = (1096.875) n

1850400 = %{1096.8?5}

v
n=1792.41 byy

Therefore, 1792 bricks were placed in&@cistern.

An oil funnel made of tin sheet consists of a 10 cm long cylindrical portion attached
to a frustum of a cone. If the total height is 22 cm, diameter of the cylindrical portion

is 8 cm and the diameter of the top of the funnel is 18 cm, find the area of the tin

sheet required to make the funnel (see the given figure).
18 ¢m

2lem
10 cm

21 em
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=—=0¢m
Radius (ry) of upper circular end of frustum part

Radius (r;) of lower circular end of frustum part = Radius of circular end of cylindrical

part
=—=4cm
2

Height (h;) of frustum part = 22 — 10 = 12 cm
Height (h,) of cylindrical part = 10 cm

JO=r) + 1 = J(0-4) +(12) =13cm

Slant height (/) of frustum part -

v
Area of tin sheet required = CSA of frust art + CSA of cylindrical part
=a(n +r )+ 200, RV
7

22 22
:—x{9+4]x13+3x—x4xlﬂ
7 7

_ 2?2[|69+8D]: 22x249

=TR2 i cm”
7

Derive the formula for the curved surface area and total surface area of the frustum
of cone.

Answer:



Maths

l ¥
c
4

o

Let ABC be a cone. A frustum DECB is@by a plane parallel to its base. Let r; and r;

be the radii of the ends of the frustum of the cone and h be the height of the frustum

of the cone.
In AABG and AADF, DF||BG
.. AABG ~ AADF
DF _ AF _ AD
BG AG AB
B oh—h -l
I h, [
LR
I h, 1,
Ll n

!rl jll
i_ Bnon-hn
I L L
h_ 0
I n=-n
[ = nl
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CSA of frustum DECB = CSA of cone ABC — CSA cone ADE

oyl . [r‘l!—ﬁ'la’+r3!]

CSA of frustum = n{rl —HE}!

Total surface area of frustum = CSA of frustum + Area of upper circular end

=m(n+r )+ +

= n:[(rl +r ) +r +af]

Question 7:

4

K
~

+ Area of lower circular end

Derive the formula for the volume of the frustum of a cone.
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Let ABC be a cone. A frustum DECB is cut by a plane parallel to its base.

Let r; and r; be the radii of the ends of the frustum of the cone and h be the height
of the frustum of the cone.

In AABG and AADF, DF||BG

. AABG ~ AADF

DF AF AD

BG AG AB

o h-h_ ﬁ

e
=
e
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h_n

h n
h o _noh
hy nooon
by _ o
hoon—r
= rh

H=r

Volume of frustum of cone = Volume of cone ABC — Volume of cone ADE

| |

= =g h ——mry [!} —h] \>’
3003 ' @b?

:%[rf.ﬁ, —r:: {I:q —.l’r]:l AN\

f \ O \
_T .r'|:| hr J—rft i —J:J:|
30 \A-n n=n
x| hr;! ] 3 hr,—hrl+hr',]
= - =
3 n-r ) n—rn

=

_m [ hr‘,'! Irr:"’ ]

Lh—h hK—h
.3 k
A ol
3 N

Eh
3

:%Hﬁ'[r,: +r +r1r:]
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A survey was conducted by a group of students as a part of their environment
awareness programme, in which they collected the following data regarding the
number of plants in 20 houses in a locality. Find the mean number of plants per

house.

Numberofplants |0-2|2-414-6|6-8|8-10|10—-12 |12 - 14

Number of houses 1 2 1 5 6 2 3

Which method did you use for finding the mq)n, and why?
Answer: @b‘
To find the class mark (x;) for each in’f@(val, the following relation is used.

Upper class limit + Lower class limit

Class mark (x;) = 2

x;and fx; can be calculated as follows.

Number of plants | Number of houses | x; fix;
()
0-2 1 1 1x1=1
2 -4 2 3 2x3=6
4-6 1 5| 1x5=5
6 -8 5 7| 5x7=35
8 - 10 6 9|1 6%x9=54
10 - 12 2 11| 2 x11 =22
12 — 14 | 3 _13_3x13=39
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Total 20 162

From the table, it can be observed that

2./=20
> fix, =162
- > fx,
Mean, Zf
162
20
v
Therefore, mean number of plants per hOBRé’IS 8.1.

8.1

Here, direct method has been used a’s&@values of class marks (x;) and f; are small.

Consider the following distribution of daily wages of 50 worker of a factory.

Chapter 14 - Statistics Maths

Daily wages (in 100 - 120 - 140 -1 160 — 180 —
Rs) 120 140 60 180 200
Number of

12 14 8 6 10
workers

Find the mean daily wages of the workers of the factory by using an appropriate

method.

Answer:

To find the class mark for each interval, the following relation is used.

Upper class limit + Lower class limit
_‘|:l =

Class size (h) of this data = 20

Taking 150 as assured mean (a), d;, u;, and fu; can be calculated as follows.
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Class X Chapter 14 - Statistics
Daily wages d.
Number of workers (f;) | x; | di=x;— 150 | &, =—- fiu;
(in Rs) 20
100 —-120 12 110 - 40 -2 - 24
120 — 140 14 130 - 20 -1 - 14
140 — 160 8 150 0 0 0
160 —180 6 170 20 1 6
~
180 - 200 10 P90 40 2 20
XN
Total 50 N\ - 12

From the table, it can be observed that

D f,=50
> fu, =-12

Mean x = a+ Zﬁ{_"
Zf /

{

2
=150~

h

-12)

20

4

=150-4.8

=145.2

Therefore, the mean daily wage of the workers of the factory is Rs 145.20.

The following distribution shows the daily pocket allowance of children of a locality.

The mean pocket allowance is Rs.18. Find the missing frequency f.



...

v ol
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Daily pocket allowance | 11 — 13 - 15 17 - 19 - 21 — 23 -
(in Rs) 13 15 -17 19 21 23 25
Number of workers 7 6 9 13 f 5 4
Answer:
To find the class mark (x;) for each interval, the following relation is used.
~_ Upper class limit + Lower class limit
X, = 2
Given that, mean pocket allowance, *= Rs li/
Taking 18 as assured mean (a), d; and f,—d,-b‘@e' calculated as follows.
N
%\
Daily pocket Numbépof
Class mark d = x;j—
allowance children fid;
X 18
(in Rs) fi
11 -13 7 12 -6 —42
13 - 15 6 14 -4 - 24
15 - 17 9 16 -2 — 18
17 -19 13 18 0 0
19 — 21 f 20 2 2f
21 - 23 5 22 4 20
23 - 25 4 24 6 24
Total Z f=d4d4+f 2f —
40

From the table. we obtain
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Do f=44+f
> fu,=21-40

Z_,i'r.:c."f
2
2f—40
s

0 (2 -40
L 44+ f
2/ -40 =0 v
- Y
2/ =40 o

QY

S =20 v

X=a+

I8 I8+[

Hence, the missing frequency, f, is 20.

Thirty women were examined in a hospital by a doctor and the number of heart
beats per minute were recorded and summarized as follows. Fine the mean heart

beats per minute for these women, choosing a suitable method.

Number of heart beats 65 — 68 — 71 74 — 77 — 80 — 83 —
per minute 68 71 -74 77 80 83 86
Number of women 2 4 3 8 7 4 2
Answer:

To find the class mark of each interval (x;), the following relation is used.
. = Upper class limit + Lower class limit

-

Class size, h, of this data = 3

Taking 75.5 as assumed mean (a), di, u;, fu; are calculated as follows.



m—
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Number of d.
Number of heart beats di= x;— M, =—
women X; 3 | fi
per minute p 75.5
— 9 — 3 —
65 — 68 2 66.5
6
68 — 71 4 69.5 -6 -2 -
8
71 - 74 3 ?9/ 72.5 -3 -1 -
X 3
’(\
74 — 77 8 75.5 0 0 0
77 — 80 7 78.5 3 1 7
80 — 83 4 81.5 6 2 8
83 — 86 2 84.5 9 3 6
Total 30 4

From the table, we obtain

> fi=30
E:ﬂﬂ:4
Z’Z'f::r }c fr
~75.5 +fiJ 3
L 30

=755+04=759

Mean x=a+

Therefore mean hear beate ner miniite for thece women are 75 O heaate ner mintite



Class X Chapter 14 - Statistics Maths

In a retail market, fruit vendors were selling mangoes kept in packing boxes. These
boxes contained varying number of mangoes. The following was the distribution of

mangoes according to the number of boxes.

Number of mangoes | 50 - 52 | 53 - 55|56 -58|59—-61|62—- 64

Number of boxes 15 110 135 115 25

Find the mean number of mangoes kept in a\}acking box. Which method of finding

the mean did you choose? @b‘
Answer: ’\\’
Number of mangoes | Number of boxes f;

50 - 52 15

53 - 55 110

56 — 58 135

59 - 61 115

62 — 64 25

It can be observed that class intervals are not continuous. There is a gap of 1

1

between two class intervals. Therefore, 2 has to be added to the upper class limit
1

and 2 has to be subtracted from the lower class limit of each interval.

Class mark (x;) can be obtained by using the following relation.
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Upper class limit + Lower class limit
X, =
: 2

Class size (h) of this data = 3

Taking 57 as assumed mean (a), d;, u;, fu; are calculated as follows.

Class interval f; x; | di= x; — 57 d, fiu;
H. =—
3
49,5 — 52.5 15 | 51 -6 -2 - 30
52.5 - 55.5 110 | 54 -3 -1 - 110
Y
55.5 — 58.5 135 | 57 0 @X 0 0
A2
58.5 — 61.5 115 | 60 3 1 115
61.5 — 64.5 25 | 63 6 2 50
Total 400 25

It can be observed that
E_f_,' =400

> fu =25

]

2 fu

Mean, x =a+

-
=
L
o
-

=57.1875
=57.19

Mean number of mangoes kept in a packing box is 57.19.
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Step deviation method is used here as the values of f; d; are big and also, there is a

common multiple between all d,.

The table below shows the daily expenditure on food of 25 households in a locality.

Daily expenditure (in 100 - 150 - 200 - 250 - 300 -
Rs) 150 200 250 300 350
Number of households 4 5 12 2 2

Find the mean daily expenditure on food b

Answer:

Upper class limit + Lower class limit
X, =

A -

Class size = 50

@witable method.
0
Q

To find the class mark (x;) for each in’f@(val, the following relation is used.

Taking 225 as assumed mean (a), d,, u;, fu; are calculated as follows.

Daily expenditure (inRs) | f; x;j |di=x;— 225 d, fiu;
ST
100 — 150 4 | 125 - 100 -2 -8
150 — 200 5 |175 - 50 -1 -5
200 — 250 12 | 225 0 0 0
250 — 300 2 | 275 50 1 2
300 — 350 2 | 325 100 2 4
Total 25 -7

[ T T T
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2 f=2
>fu=-17
R Sl
X fa
Mean, x = u+| ';_"'Ir" I'I' ® M
NP/
-7
=22‘3+(—1x[‘3[]]
7
Y, et S
=225-14

Therefore, mean daily expenditure on food is Rs 211.

v

S
Qv

To find out the concentration of SO, in the air (in parts per million, i.e., ppm), the

data was collected for 30 localities in a certain city and is presented below:

concentration of SO, (in ppm) | Frequency
0.00 — 0.04 4
0.04 - 0.08 9
0.08 — 0.12 9
0.12 - 0.16 2
0.16 — 0.20 4
0.20 — 0.24 2

Find the mean concentration of SO, in the air.
Answer:

To find the class marks for each interval, the following relation is used.
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Upper class limit + Lower class limit
X, =
: 2

Class size of this data = 0.04

Taking 0.14 as assumed mean (@), d;, u;, fiu; are calculated as follows.

Concentration of SO, (in | Frequency Class d J fiu;
i= Xj—
m f; mark H, = ——
ppm) 0.14 0.04
Xi
0.00 — 0.04 4 0.02 -0.12 -3 -
12
N
W
0.04 — 0.08 9 «\/® 0.06 - 0.08 -2 -
18
0.08 — 0.12 9 0.10 - 0.04 -1 -9
0.12 - 0.16 2 0.14 0 0 0
0.16 — 0.20 4 0.18 0.04 1 4
0.20 — 0.24 2 0.22 0.08 2 4
Total 30 -
31

From the table, we obtain

2 =30

> fu, =-31

Mean, x =a+ { = f"!_{" J w
2 f;
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=u¢4+[iilﬂﬂﬂ4}
30

4,

=0.14-0.04135

=0.09867

= (1.099 ppm

Therefore, mean concentration of SO, in the air is 0.099 ppm.

A class teacher has the following absentee record of 40 students of a class for the

whole term. Find the mean number of days<a>§tudent was absent.

‘.
Number of days 0 - 6 — @B‘— 14 — 20 — 28 — 38 —
\/
6 10 M 14 20 28 38 40
Number of 11 10 7 4 4 3 1
students
Answer:
To find the class mark of each interval, the following relation is used.
~_ Upper class limit + Lower class limit
X, = 5
Taking 17 as assumed mean (a), d; and fd; are calculated as follows.
Number of days | Number of students | x; | di=x; — 17 fid;
fi
0-6 11 3 - 14 - 154
6 — 10 10 8 -9 - 90
10 — 14 7 12 -5 - 35
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14 — 20 4 17 0 0
20 — 28 4 24 7 28
28 — 38 3 33 16 48
38 — 40 1 39 22 22
Total 40 - 181
From the table, we obtain
Y £ =40 ?5}’
Y fd =181 Ny
P «\/
- (2 fd,
Mean, x =a +| —
2f
Lo
i _ 3
174 | 181
w40 )
=17-4.525
=12.475
=12.48

Therefore, the mean number of days is 12.48 days for which a student was absent.

The following table gives the literacy rate (in percentage) of 35 cities. Find the mean

literacy rate.

Literacy rate (in %)

45 -55|55-65|65—-75]|75-285

85 - 95

Number of cities

Answer:

To find the class marks, the following relation is used.
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Upper class limit + Lower class limit

5

Class size (h) for this data = 10

Taking 70 as assumed mean (a), d;, u;, and fu; are calculated as follows.

Literacy rate (in %) | Number of cities | x; . fiu;
d,' = Xj — 70 i, = —
f; 1
45 — 55 3 50 - 20 -2 -6
55 — 65 10 60 - 10 -1 - 10
04
65 — 75 11 §§Py 70 0 0 0
A2

75 — 85 8 80 10 1 8

85 — 95 3 90 20 2 6
Total 35 -2

From the table, we obtain

2 =35
X fu =-2
Mean x=a+ [
| E_!_.
.‘ 2\
=70+| :TJ
a3
2
= ?U_'_U
35
= ?0_i
-
=T70-0.57
=69.43

Therefore, mean literacy rate is 69.43%.
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The following table shows the ages of the patients admitted in a hospital during a

year:

age (in years) 5-15115-25]|25-35|35-45|45-55]55-65

Number of patients 6 11 21 23 14 5

Find the mode and the mean of the data given above. Compare and interpret the two
measures of central tendency.

Answer: O

To find the class marks (x;), the foIIown@Q’Z~ tion is used.

_ Upper class limit + Lower class |11'r'§?{
2

Taking 30 as assumed mean (a), d; and fidare calculated as follows.

Age (in years) | Number of patients | Class mark | d;= x; — 30 fd;
f; Xi
5-15 6 10 - 20 - 120
15 - 25 11 20 - 10 - 110
25 - 35 21 30 0 0
35-45 23 40 10 230
45 - 55 14 50 20 280
55 - 65 5 60 30 150
Total 80 430

From the table, we obtain



Class X Chapter 14 - Statistics Maths

> =80
> fd =430
— Y fd.
Mean, x =a + /i,
i Ry
=3D+L‘EJ
B0
=30+5.375
=35.375
=35.38

Mean of this data is 35.38. It represents that\gn an average, the age of a patient
admitted to hospital was 35.38 years. b‘?y

It can be observed that the maximun&*&s frequency is 23 belonging to class
interval 35 — 45.

Modal class = 35 — 45

Lower limit (/) of modal class = 35

Frequency (f;) of modal class = 23

Class size (h) = 10

Frequency (fy) of class preceding the modal class = 21

Frequency (f>) of class succeeding the modal class = 14

I+Lﬁ]xh
Mode = 2J’rl _.J{U _.f!
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Mode is 36.8. It represents that the age of maximum number of patients admitted in

hospital was 36.8 years.

The following data gives the information on the observed lifetimes (in hours) of 225

electrical components:

Lifetimes (in 0 - 20 - 40 — 60 — 80 — 100 —

hours) 20 40 60 80 100 120
v

Frequency 10 35 @@* 52 61 38 29

Determine the modal lifetimes of the’&)\ﬁwponents.

Answer:

From the data given above, it can be observed that the maximum class frequency is
61, belonging to class interval 60 — 80.

Therefore, modal class = 60 — 80

Lower class limit (/) of modal class = 60

Frequency (fi) of modal class = 61

Frequency (fy) of class preceding the modal class = 52

Frequency (f;) of class succeeding the modal class = 38

Class size (h) = 20

. . K
Mudc:a’+(ﬂ;‘f‘—"(”.th

k‘.fl - an_-f?,

|/ _&

=5|:u+| 61-52

Jiz

L 2(61)-52-38
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=60+

w20

(w0
o0+

20)

=6l 4 @ =6+ 5.625
16

=65.625

Therefore, modal lifetime of electrical components is 65.625 hours.

The following data gives the distribution of@tal monthly household expenditure of
200 families of a village. Find the moi@onthly expenditure of the families. Also,

find the mean monthly expenditure.

Expenditure (in Rs) | Number of families
1000 - 1500 24
1500 — 2000 40
2000 — 2500 33
2500 — 3000 28
3000 — 3500 30
3500 — 4000 22
4000 — 4500 16
4500 — 5000 7
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Answer:

It can be observed from the given data that the maximum class frequency is 40,
belonging to 1500 — 2000 intervals.

Therefore, modal class = 1500 — 2000

Lower limit (/) of modal class = 1500

Frequency (f;) of modal class = 40

Frequency (fy) of class preceding modal class = 24

Frequency (f;) of class succeeding modal class = 33

Class size (h) = 500
5

Mﬂds:=f+|q_'f';_'j”_|xh ?§>/
'-\.".'f]_.l_l_.l;r")' @b‘
—1~'~::1r:1—|r 1024 Wx%uu/\\/
S 1 2(40)-24-33 )7
3
= 1500+ — 2 |x500
\80-57)
_ 1500+ 5000
23

=1500+347.826

=1847.826 =1847.83
Therefore, modal monthly expenditure was Rs 1847.83.
To find the class mark, the following relation is used.
Upper class limit + Lower class limit

-

Class size (h) of the given data = 500

Class mark =

Taking 2750 as assumed mean (a), d;, u;, and fu;are calculated as follows.

Expenditure (in Number of X; d = x; — d,
Rs) families 2750 LS00
fi

fiu;
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1000 — 1500 24 1250 — 1500 -3 —
72

1500 — 2000 40 1750 — 1000 -2 -
80

2000 — 2500 33 2250 - 500 -1 -
33

2500 — 3000 28 2750 0 0 0
3000 — 3500 30 @by‘3250 500 1 30

&V

3500 — 4000 22 3750 1000 2 44
4000 — 4500 16 4250 1500 3 48
4500 — 5000 7 4750 2000 4 28
Total 200 -

35

From the table, we obtain
> =200
Y fu =-35

_ (v fu ]
rlmean|=a+| ——" |xh
{ ) L2 S

— 350
x=2750+| %; %500

=2750-87.5

Therefore, mean monthly expenditure was Rs 2662.50.
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The following distribution gives the state-wise teacher-student ratio in higher

secondary schools of India. Find the mode and mean of this data. Interpret the two

measures.
Number of students per teacher | Number of states/U.T
15 - 20 3
20 - 25 8
25 - 30 @5?9/ 9
30 - 35 QY 10
35 -140 3
40 — 45 0
45 — 50 0
50 - 55 2

Answer:

It can be observed from the given data that the maximum class frequency is 10
belonging to class interval 30 — 35.

Therefore, modal class = 30 — 35

Class size (h) = 5

Lower limit (/) of modal class = 30

Frequency (f;) of modal class = 10

Frequency (fy) of class preceding modal class = 9

Frequency (f;) of class succeeding modal class = 3
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I . i
Mﬂde=f+| %th
'\_"'.'fl_..'fll_f
i M
-9 -
2(10) 3)
Iy B
=30+[ ! E
L20-12 )

J
=30+==30.625
8

Mode = 30.6

It represents that most of the states/U.T ha\v‘s,a teacher-student ratio as 30.6.

To find the class marks, the following re@b&n is used.

Upper class limit + LowefQfass limit
2

Class mark =

Taking 32.5 as assumed mean (a), d;, u;, and fu; are calculated as follows.

Number of students Number of X; d = x; — _d, fiu;
per teacher states/U.T 32.5 ]
()
15 - 20 3 17.5 - 15 -3 -9
20 — 25 8 22.5 - 10 -2 -
16
25 - 30 9 27.5 -5 -1 -9
30 — 35 10 32.5 0 0 0
35 - 40 3 37.5 5 1 3
40 — 45 0 42.5 10 2 0
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45 - 50 0 47.5 15 0
50 - 55 2 52.5 20 8
Total 35 -
23
- (s r
Mean, x =a+ L'_f"r_{" h
L2
F_7
=325+ '3]x’~'~
L35,

23
=32.5-=32.5-3.28
3 - 3 &\/®

=129.22

Therefore, mean of the data is 29.2.

It represents that on an average, teacher—student ratio was 29.2.

The given distribution shows the number of runs scored by some top batsmen of the

world in one-day international cricket matches.

Runs scored | Number of batsmen
3000 — 4000 4
4000 — 5000 18
5000 — 6000 9
6000 — 7000 7
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7000 — 8000 6
8000 — 9000 3
9000 — 10000 1
10000 — 11000 1

Find the mode of the data.

Answer:

From the given data, it can be observed that the maximum class frequency is 18,
belonging to class interval 4000 — 5000. ?Sy
Therefore, modal class = 4000 — 5000\/®
Lower limit (/) of modal class = 4000
Frequency (f;) of modal class = 18

Frequency (fy) of class preceding modal class = 4
Frequency (f;) of class succeeding modal class = 9

Class size (h) = 1000

i

Mode =7+ L ®h
I, 2J'r| _.J'rr- _."Ir: J
{ .
40004 1B |><|mm
L 2(18)-4-9 |
If rd ."
= 4000 + 'mfm ‘
ool
= 4000 + 608.695
— 4608.695

Therefore, mode of the given data is 4608.7 runs

A student noted the number of cars passing through a spot on a road for 100 periods

each of 3 minutes and summarised it in the table given below. Find the mode of the
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Number of 0 - 10 — 20 — 30 — 40 — 50 — 60 — 70 —
cars 10 20 30 40 50 60 70 80
Frequency 7 14 13 12 20 11 15 8
Answer:

From the given data, it can be observed that the maximum class frequency is 20,
belonging to 40 — 50 class intervals.

Therefore, modal class = 40 — 50

Lower limit (/) of modal class = 40

Frequency (f;) of modal class = 20 \>/

Frequency (fy) of class preceding modal@lﬁss =12

Frequency (f;) of class succeeding m&%’l class = 11

Class size = 10

b

Maode = fv| —Jo Jx.nfr
_u?r“ Jf'l
5 i ]
=40+ 20-12 %10
2(20)-12-11
{4 EJ
:4ﬂ+2]|
= 40+4.7
=447

Therefore, mode of this data is 44.7 cars.
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The following frequency distribution gives the monthly consumption of electricity of
68 consumers of a locality. Find the median, mean and mode of the data and

compare them.

Monthly consumption (in units) | Number of consumers

65 - 85 4

85 — 105 5

%
105 — 125 @b‘v 13
2

125 — 145 20
145 — 165 14
165 — 185 8
185 — 205 4

Answer:
To find the class marks, the following relation is used.
Upper class limit + Lower class limit

q

Class mark =

Taking 135 as assumed mean (a), d,, u;, fu; are calculated according to step

deviation method as follows.

Monthly x; class | di= x;— d. fou.

Number of N, =— !
consumption (in mark 135 20
] consumers (f;)
units)

65 — 85 4 75 - 60 -3 -
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12
95 - 40 -2 -
85 — 105 5
10
115 - 20 -1 -
105 - 125 13
13
125 — 145 20 135 0 0 0
145 — 165 14 155 20 1 14
N
oS
b‘\
165 — 185 8 @ 175 40 2 16
Qv
185 — 205 4 195 60 3 12
Total 68 7

From the table, we obtain

> fu, =17
> f, =68

Class size (/1) =20

'y
- fu,
Mean, x =a+ Z— % h

L2

i
= |35+i:~<2{]

(i1

= I'_"‘r5+E
68

=137.058

From the table, it can be observed that the maximum class frequency is 20,

belonging to class interval 125 — 145.

Modal clace = 195 — 148
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Lower limit (/) of modal class = 125

Class size (h) = 20

Frequency (f;) of modal class = 20

Frequency (fy) of class preceding modal class = 13

Frequency (f;) of class succeeding the modal class = 14

i }rl _ .}rl.l

Mud{::f+| ——1 —Ixh
.Efl .l#u }‘/'
"3 _ ]
=125+ 20-13 w20
2(20)-13-14
v
C1254-%20 N
13 Q
Lo 140 RV
=125+ =135.76

13

To find the median of the given data, cumulative frequency is calculated as follows.

Monthly consumption (in Number of Cumulative
units) consumers frequency
65 — 85 4 4
85 — 105 5 4+5=9
105 - 125 13 9+ 13 =22
125 — 145 20 22 + 20 = 42
145 — 165 14 42 + 14 = 56
165 — 185 8 56 + 8 = 64
185 — 205 4 64 + 4 = 68

From the table, we obtain
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{
£“£HE§=34

Cumulative frequency (cf) just greater than 2 2

interval 125 — 145,

Therefore, median class = 125 — 145

is 42, belonging to

Lower limit (/) of median class = 125
Class size (h) = 20
Frequency (f) of median class = 20

Cumulative frequency (cf) of class preceding median class = 22

[ n . v
} —of byy
Median =/ +| 2 xh AN
&\/
\
=125+LJ' = |x20
=125+12
=137

Therefore, median, mode, mean of the given data is 137, 135.76, and 137.05
respectively.

The three measures are approximately the same in this case.

If the median of the distribution is given below is 28.5, find the values of x and y.

Class interval | Frequency

0-10 5

10 - 20 X

20 - 30 20
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30 — 40 15
40 - 50 y
50 - 60 5
Total 60
Answer:

The cumulative frequency for the given data is calculated as follows.

Class interval | Frequency | Cumulative f(/equency

N

0- 10 5 «\/Q 5

10 - 20 X 5+ x

20 - 30 20 25 + x

30 - 40 15 40 + x

40 — 50 y 40+ x +y

50 - 60 5 45+ x +y

Total (n) 60

From the table, it can be observed that n = 60

45+ x +y =60

x+y=15(1)

Median of the data is given as 28.5 which lies in interval 20 — 30.
Therefore, median class = 20 — 30

Lower limit (/) of median class = 20

Cumulative frequency (cf) of class preceding the median class = 5 + x

Tt trmemeirs T\ AL muanmnAdAlimm A~~~ - N
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Class size (h) = 10

*

I .
_(..-Ilf
Median =/ +| 2—— |xh
J
5 A
h{]—{5+1}
-
285=20+| = #x10
20
s TP
E"\:|&Sj .IJ
L g
17=25-x &v
x=¥ v
From equation (1),
8+ y=15
y=7

Hence, the values of x and y are 8 and 7 respectively

A life insurance agent found the following data for distribution of ages of 100 policy
holders. Calculate the median age, if policies are given only to persons having age

18 years onwards but less than 60 year.

Age (in years) | Number of policy holders

Below 20 2
Below 25 6
Below 30 24

Below 35 45
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Below 40 78
Below 45 89
Below 50 92
Below 55 98
Below 60 100
Answer:

Here, class width is not the same. There is l\b/vrequirement of adjusting the

frequencies according to class intervals

given frequency table is of less than

type represented with upper class Iim’f%’. The policies were given only to persons with

age 18 years onwards but less than 60 years. Therefore, class intervals with their

respective cumulative frequency can be defined as below.

Age (in years)

Number of policy holders (f;)

Cumulative frequency (cf)

18 — 20 2 2
20 - 25 6-2=4 6
25 - 30 24 — 6 = 18 24
30 - 35 45 — 24 = 21 45
35 — 40 78 — 45 = 33 78
40 — 45 89 - 78 = 11 89
45 — 50 92 — 89 = 3 92
50 — 55 98 - 92 =6 98
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55 - 60 100 - 98 =2 100
Total (n)

From the table, it can be observed that n = 100.

Cumulative frequency (cf) just greater than

interval 35 — 40.

1 -"i 100

e, — =350

20 2

Therefore, median class = 35 — 40

Lower limit (/) of median class = 35

Class size (h) = 5 byQ/
Frequency (f) of median class = 33 \/Q
Cumulative frequency (cf) of class preceding median class = 45
{ "
o
Median =/+| = ® h
\ A
Y
=3__\+[5l} 45 |><5
L 33 )
. 25
=35+
33
=35.76

Therefore, median age is 35.76 years.

The lengths of 40 leaves of a plant are measured correct to the nearest millimeter,

and the data obtained is represented in the following table:

Length (in mm)

Number or leaves f;

118 — 126

is 78, belonging to
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127 - 135 5
136 — 144 9
145 - 153 12
154 — 162 5
163 - 171 4
172 - 180 2
v

Find the median length of the leaves. Y

(Hint: The data needs to be convert continuous classes for finding the median,

since the formula assumes continuous classes. The classes then change to 117.5 —

126.5, 126.5 — 135.5... 171.5 — 180.5)

Answer:

The given data does not have continuous class intervals. It can be observed that the
L_os

difference between two class intervals is 1. Therefore, 2 has to be added and

subtracted to upper class limits and lower class limits respectively.

Continuous class intervals with respective cumulative frequencies can be represented

as follows.

Length (in mm) | Number or leaves f; | Cumulative frequency

117.5 - 126.5 3 3
126.5 — 135.5 5 3+5=38
135.5 — 144.5 9 8+9=17

144.5 — 153.5 12 17 +12 =29
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153.5 - 162.5 5 29+ 5=34
162.5 - 171.5 4 34 + 4 = 38
171.5 - 180.5 2 38+ 2 =40

From the table, it can be observed that the cumulative frequency just greater than
E{La.——=2ﬂ

2 = is 29, belonging to class interval 144.5 — 153.5.

Median class = 144.5 — 153.5

Lower limit (/) of median class = 144.5 \>/

Class size (h) = 9 @b‘v

Frequency (f) of median class = 12 RV

Cumulative frequency (cf) of class preceding median class = 17

3
H of
=]+ . % h
f
Median 4
Ay 190
1445+ 2 ]7|x9

b

9
144.5 +Z 146.75

Therefore, median length of leaves is 146.75 mm.

Find the following table gives the distribution of the life time of 400 neon lamps:

Life time (in hours) | Number of lamps

1500 — 2000 14
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2000 - 2500 56
2500 - 3000 60
3000 - 3500 86
3500 — 4000 74
4000 — 4500 62
4500 — 5000 48
v
Find the median life time of a lamp. @b?

Answer:

«\/

Thecumulative frequencies with their respective class intervals are as follows.

Life time Number of lamps (f;) | Cumulative frequency
1500 — 2000 14 14
2000 — 2500 56 14+ 56 =70
2500 — 3000 60 70 + 60 = 130
3000 - 3500 86 130 + 86 = 216
3500 — 4000 74 216 + 74 = 290
4000 — 4500 62 290 + 62 = 352
4500 — 5000 48 352 + 48 = 400

Total (n) 400
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It can be observed that the cumulative frequency just greater than

‘ \
e 4—?:2:}:}

24 1 = Jis 216, belonging to class interval 3000 — 3500.
Median class = 3000 — 3500

Lower limit (/) of median class = 3000

Frequency (f) of median class = 86

Cumulative frequency (cf) of class preceding median class = 130
Class size (h) = 500

A
f of
—] J'I +| = - ® .I'IJl ?9/
f Qv
Median s «\/
Son 1

= 3000 + [—‘”” 150 1 % 500

6 A
— 30004 102200

6

= 3406.976

Therefore, median life time of lamps is 3406.98 hours.

100 surnames were randomly picked up from a local telephone directory and the
frequency distribution of the number of letters in the English alphabets in the

surnames was obtained as follows:

Number of letters 1-4]14-7)17-10|110-13]|13-16]16 - 19

Number of surnames 6 30 40 6 4 4

Determine the median number of letters in the surnames. Find the mean number of

letters in the surnames? Also, find the modal size of the surnames.

Answer:
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The cumulative frequencies with their respective class intervals are as follows.

Number of letters | Frequency (f;) | Cumulative frequency
1-4 6 6
4 -7 30 30+ 6 =36
7-10 40 36 + 40 = 76
10 — 13 16 76 + 16 = 92
13 - 16 4 ?§>§2 + 4 =96
W
16 — 19 4 AV 96+ 4 =100
Total (n) 100
e, @ - 50
It can be observed that the cumulative frequency just greater than 2\ =

is 76, belonging to class interval 7 — 10.

Median class = 7 — 10

Lower limit (/) of median class = 7

Cumulative frequency (cf) of class preceding median class = 36
Frequency (f) of median class = 40

Class size (h) = 3

H

A
cf

=+ %

-f

Median s
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5[]—3ﬁ]
=7+ *
&

14=3
40

= 8.05

To find the class marks of the given class intervals, the following relation is used.

Upper class limit + Lower class limit

Class mark =

-

Taking 11.5 as assumed mean (a), d;, u;, and fu; are calculated according to step

deviation method as follows.

v
Ns _
Number of Number ofg X; d; = xj— . fiu;
"% =3
letters surnameé\ 11.5 3
f;
1-4 6 2.5 -9 -3 - 18
4 -7 30 5.5 -6 -2 - 60
7 — 10 40 8.5 -3 -1 - 40
10 — 13 16 11.5 0 0 0
13 - 16 4 14.5 3 1 4
16 — 19 4 17.5 6 2 8
Total 100 —
106

From the table, we obtain
Zf,-u,— = —-106
>fi =100
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I." "
Y=g+ Z'f"f_r" h
Mean, L2
= fI‘~'~+(_”L}'&I w3
L 100

=11.5- 3.18 = 8.32

The data in the given table can be written as

Number of letters | Frequency (f;)
1-4 6
»
4 -7 30 @b‘
N
7 —10 40
10 — 13 16
13 - 16 4
16 — 19 4
Total (n) 100

From the table, it can be observed that the maximum class frequency is 40
belonging to class interval 7 — 10.

Modal class = 7 — 10

Lower limit (/) of modal class = 7

Class size (h) = 3

Frequency (f;) of modal class = 40

Frequency (fy) of class preceding the modal class = 30

Frequency (f;) of class succeeding the modal class = 16
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¢ ) . A
Mode =/ + L xh
Ef __f|:-_.,lr: }
_7al— 40-30 <3
2(40)-30-16
:'I.'-.-Ex:'ﬁ
34
_7+30 58
34

Therefore, median number and mean number of letters in surnames is 8.05 and 8.32
respectively while modal size of surnames ii\/z,88.

o
The distribution below gives the weigKfs’of 30 students of a class. Find the median
weight of the students.

Weight (in kg) 40 — 45 — 50 - 55 - 60 — 65 — 70 —
45 50 55 60 65 70 75
Number of 2 3 8 6 6 3 2
students
Answer:

The cumulative frequencies with their respective class intervals are as follows.

Weight (in kg) | Frequency (fi) | Cumulative frequency

40 - 45 2 2
45 - 50 3 2+3=5
50 — 55 8 5+8=13

55 - 60 6 13+ 6 =19
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60 — 65 6 19+ 6 =25
65 - 70 3 25+ 3 =28
70 — 75 2 28+ 2 =30
Total (n) 30
ni. 30 _
—| Le, —=135
Cumulative frequency just greater than 2\ 2
interval 55 — 60. \>/
Median class = 55 — 60 b‘?*
Lower limit (/) of median class = 55 &\,®

Frequency (f) of median class = 6

Cumulative frequency (cf) of median class = 13

Class size (h) = 5

3
f of
=[l+|=— |xh
S
Median s
I." 11
_s5a 15 |J]
L6
__ 10
=55+ —
6
= 56.67

Therefore, median weight is 56.67 kg.

Jis 19, belonging to class
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Exercise 14.4
The following distribution gives the daily income of 50 workers of a factory.
Daily income (in 100 — 120 — 140 — 160 — 180 —
Rs) 120 140\>/ 160 180 200
\
Number of workers 12 «\/ 14 8 6 10

Convert the distribution above to a less than type cumulative frequency distribution,

and draw its ogive.

Answer:

The frequency distribution table of less than type is as follows.

Daily income (in Rs)

(upper class limits)

Cumulative frequency

Less than 120 12

Less than 140 12 + 14 = 26
Less than 160 26 + 8 = 34
Less than 180 34 + 6 =40
Less than 200 40 + 10 = 50

Taking upper class limits of class intervals on x-axis and their respective frequencies

on y-axis, its ogive can be drawn as follows.
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—
z 2

Cumulative
frequency {cf)

=

= 2 8.
N

=]

v

T30 140 160 160200 T

Upper class limits—»

v

During the medical check-up of 35 stud
as follows: 0\
Weight (in kg) | Number of students

Less than 38 0

Less than 40 3

Less than 42 5

Less than 44 9

Less than 46 14

Less than 48 28

Less than 50 32

Less than 52 35

s of a class, their weights were recorded

Draw a less than type ogive for the given data. Hence obtain the median weight from

the graph verify the result by using the formula.
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Answer:

The given cumulative frequency distributions of less than type are

Weight (in kg) Number of students
upper class limits | (cumulative frequency)
Less than 38 0
Less than 40 3
Less than 42 5
Less than 44 9 @b‘?“\v
Less than 46 14 )
Less than 48 28
Less than 50 32
Less than 52 35

Taking upper class limits on x-axis and their respective cumulative frequencies on y-

axis, its ogive can be drawn as follows.

r
354 e
r-
T 104 "
o257 /
w Q—J-.'u}
= B f
= !
=5 15+ b
=
= Tl n:l/
- E A
g 8- o
r-""-j:.-
e}
04 38 40 42 44 46 48 50 32

Uipper class lnmiis—=

LlAr~s 1 — O C
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H

So, 2=17.5
Mark the point A whose ordinate is 17.5 and its x-coordinate is 46.5. Therefore,

median of this data is 46.5.

r 3
I5=
-If"
304 i
T : ,Fr
._:tl‘r- II,"
s i R /A
E & .
=5 : Y
E S /‘3 ol
= o '
3 &, Pl Ny
A 465 N
s _;,V—-—}_\—|—4|-c-—4|—q|j—h X
04 3% 40 42 44 46 4% 30 92

Upper class limits—»
It can be observed that the difference between two consecutive upper class limits is

2. The class marks with their respective frequencies are obtained as below.

Weight (in kg) | Frequency (f) | Cumulative frequency
Less than 38 0 0
38 — 40 3-0=3 3
40 — 42 5-3=2 5
42 — 44 9-5=14 9
44 — 46 14-9=5 14
46 — 48 28 — 14 =14 28
48 - 50 32-28=4 32
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50 — 52 35-32=3 35

Total (n) 35

1e., H_ 17.5

The cumulative frequency just greater than [ ]is 28, belonging to
class interval 46 — 48.

Median class = 46 — 48

Lower class limit (/) of median class = 46

Frequency (f) of median class = 14

Cumulative frequency (cf) of class precedlr\g\medlan class = 14
X

Class size (h) = 2 &\/@
d .
29
Median=/{+| =——|xh
!
I{' _,._ R Y
46 17.5-14 ©2
L 14 A
= 46+£
7
=46.5

Therefore, median of this data is 46.5.

Hence, the value of median is verified.

The following table gives production yield per hectare of wheat of 100 farms of a

village.

Production yield (in 50 - 55 — 60 — 65 — 70 — 75 —
kg/ha) 55 60 65 70 75 80
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Number of farms

2 8

12

24

38

16

Change the distribution to a more than type distribution and draw ogive.

Answer:

The cumulative frequency distribution of more than type can be obtained as follows.

Production yield

(lower class limits)

Cumulative frequency

more than or equal to 50 100
more than or equal to 55 100 - 2 = Q¥
R\
$\
more than or equal to 60 98 7Q8'= 90
more than or equal to 65 90 - 12 =78
more than or equal to 70 78 — 24 =54
more than or equal to 75 54 - 38 = 16

Taking the lower class limits on x-axis and their respective cumulative frequencies on

y-axis, its ogive can be obtained as follows.
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)
2 8

frequency {cf

Cumulative

T

— Pl L
= o 2 o

f=]
i

50 55 60 65 70 75
Lower class limits—#

\v
N
N~



Class X Chapter 15 - Probability Maths

Complete the following statements:

(i) Probability of an event E + Probability of the event ‘not E' =

(ii) The probability of an event that cannot happen is . Such as event is
called
(iii) The probability of an event that is certain to happen is . Such as

event is called

(iv) The sum of the probabilities of all the elementary events of an experiment is

\v

(v) The probability of an event is greaterb&i\a/n or equal to and less than or
equal to . Qv

Answer:

()1

(ii) 0, impossible event

(iii) 1, sure event or certain event
(iv) 1

(v) 0,1

Which of the following experiments have equally likely outcomes? Explain.

(i) A driver attempts to start a car. The car starts or does not start.

(ii) A player attempts to shoot a basketball. She/he shoots or misses the shot.

(iii) A trial is made to answer a true-false question. The answer is right or wrong.

(iv) A baby is born. It is a boy or a girl.

Answer:

(i) It is not an equally likely event, as it depends on various factors such as whether
the car will start or not. And factors for both the conditions are not the same.

(i) It is not an equally likely event, as it depends on the player’s ability and there is

nA nfFAarmaftian Aviarn shAaliy Flhat
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(iii) It is an equally likely event.

(iv) It is an equally likely event.

Why is tossing a coin considered to be a fair way of deciding which team should get
the ball at the beginning of a football game?

Answer:

When we toss a coin, the possible outcomes are only two, head or tail, which are
equally likely outcomes. Therefore, the result of an individual toss is completely

unpredictable.

v

Which of the following cannot be the prob&?}ﬁty of an event?

el
(A) = (B) -15 (C) 15 (D) 07

3
Answer:
Probability of an event (E) is always greater than or equal to 0. Also, it is always less
than or equal to one. This implies that the probability of an event cannot be negative
or greater than 1. Therefore, out of these alternatives, —1.5 cannot be a probability
of an event.
Hence, (B)

If P(E) = 0.05, what is the probability of ‘not E"?

Answer:

We know that,
P(E)=1-P(E)
P(E)=1-0.05

=095
Therefore, the probability of ‘not E" is 0.95.
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A bag contains lemon flavoured candies only. Malini takes out one candy without
looking into the bag. What is the probability that she takes out

(i) an orange flavoured candy?

(ii) a lemon flavoured candy?

Answer:

(i) The bag contains lemon flavoured candies only. It does not contain any orange
flavoured candies. This implies that every time, she will take out only lemon
flavoured candies. Therefore, event that Malini will take out an orange flavoured
candy is an impossible event. N
Hence, P (an orange flavoured candy) = %‘?5/
(ii)As the bag has lemon flavoured c es, Malini will take out only lemon flavoured
candies. Therefore, event that Malini will take out a lemon flavoured candy is a sure
event.

P (a lemon flavoured candy) = 1

It is given that in a group of 3 students, the probability of 2 students not having the
same birthday is 0.992. What is the probability that the 2 students have the same
birthday?

Answer:
Probability that two students are not having same birthday P (E) = 0.992

Probability that two students are having same birthday P (E) = 1 — P (E)
1 -0.992
0.008

A bag contains 3 red balls and 5 black balls. A ball is drawn at random from the bag.
What is the probability that the ball drawn is (i) red? (ii) not red?
Answer:

(i) Total number of balls in the bag = 8
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e e Number of favourable outcomes
Probability of getting a red ball = - :
Number of total possible outcomes
3
8

(ii) Probability of not getting red ball

= 1 — Probability of getting a red ball
3

_]__

8

5

E v
Nad

A box contains 5 red marbles, 8 white\jﬁarbles and 4 green marbles. One marble is

taken out of the box at random. What is the probability that the marble taken out

will be (i) red? (ii) white? (iii) not green?

Answer:

Total number of marbles =5 + 8 + 4

=17

(i)Number of red marbles = 5

Number of favourable outcomes
Number of total possible outcomes
s

17

(ii)Number of white marbles = 8

Probability of getting a red marble

- . . Number of favourable outcomes
Probability of getting a white marble = — - :
Number of total possible outcomes

8
17

(iii)Number of green marbles = 4
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e Number of tavourable outcomes
Probability of getting a green marble = :
Number of total possible outcomes

4
17
T At
Probability of not getting a green marble 17 17

A piggy bank contains hundred 50 p coins, fifty Rs 1 coins, twenty Rs 2 coins and ten
Rs 5 coins. If it is equally likely that one of\tye coins will fall out when the bank is
turned upside down, what is the probab&@?}ﬁat the coin

(i) Will be a 50 p coin? Qv

(ii) Will not be a Rs.5 coin?

Answer:

Total number of coins in a piggy bank = 100 + 50 + 20 + 10

= 180

(i) Number of 50 p coins = 100

MNumber of favourable outcomes

Probability of getting a 50 pcoin = - -
Number of total possible outcomes

100 5
180 9
(ii) Number of Rs 5 coins = 10

Number of favourable outcomes

Probability of getting a Rs 5 coin = - :
Mumber of total possible outcomes

10
180 18
1

Probability of not getting a Rs 5 coin 18
17

1y
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Gopi buys a fish from a shop for his aquarium. The shopkeeper takes out one fish at
random from a tank containing 5 male fish and 8 female fish (see the given figure).
What is the probability that the fish taken out is a male fish?

Answer:

Total number of fishes in a tank

= Number of male fishes + Number of female fishes

=54+8=13

Number of favourable outcomes

Probability of getting a male fish - -
Number of total possible outcomes

5

:]3

A game of chance consists of spinning an arrow which comes to rest pointing at one
of the numbers 1, 2, 3, 4, 5, 6, 7, 8 (see the given figure), and these are equally
likely outcomes. What is the probability that it will point at

(i) 82

(ii) an odd number?

(iii) a number greater than 2?
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(iv) a number less than 97

Answer:

Total number of possible outcomes = 8

Probability of getting 8 — MNumber :Tt “‘K‘;‘,“"“tf'“ outcomes :l
0 Number ui&b&]\pusslhlc oulcomes 8

(i) Total number of odd numbers on s\l?mer =4
Number of favourable outcomes
Number of total possible outcomes
41
8 2
(iii) The numbers greater than 2 are 3, 4, 5, 6, 7, and 8.

Probability of getting an odd number =

Therefore, total numbers greater than 2 = 6
Probability of getting a number greater than 2
Number of favourable outcomes 6 3

Mumber of total possible outcomes 8§ 4

(iv) The numbers less than 9 are 1, 2, 3, 4, 6, 7, and 8.

Therefore, total numbers less than 9 = 8

Probability of getting a number less than 9 8

Question 13:
A die is thrown once. Find the probability of getting

(i) a prime number;



Class X Chapter 15 - Probability Maths

(ii) @a number lying between 2 and 6;
(iii) an odd number.
Answer:
The possible outcomes when a dice is thrown = {1, 2, 3, 4, 5, 6}
Number of possible outcomes of a dice = 6
(i) Prime numbers on a dice are 2, 3, and 5.
Total prime numbers on a dice = 3
|
2
' v
Total numbers lying between 2 and 6 =$§y§/
2\ 3
Probability of getting a number lying between 2 and 6_ 6 2

Probability of getting a prime number =

» |

(ii) Numbers lying between 2 and 6 = 3,

(iii) Odd numbers on a dice = 1, 3, and 5

Total odd humbers on a dice = 3

3
Probability of getting an odd number 6

One card is drawn from a well-shuffled deck of 52 cards. Find the probability of
getting

(i) a king of red colour

(ii) a face card

(iii) a red face card

(iv) the jack of hearts

(v) a spade

(vi) the queen of diamonds

Answer:

Total number of cards in a well-shuffled deck = 52
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(i) Total number of kings of red colour = 2

Number of favourable outcomes

P (getting a king of red colour) MNumber of total possible outcomes

2
32 26
(ii) Total number of face cards = 12

Number of favourable outcomes

P (getting a face card) ~ Number of total possible outcomes

123
52 13 W
(iii) Total number of red face cards = 6\/®b‘

MNumber*of favourable outcomes

Mumber of total possible outcomes

P (getting a red face card)
63
5226
(iv) Total number of Jack of hearts = 1

Number of favourable outcomes

P (getting a Jack of hearts) Number of total possible outcomes

1
52
(v) Total number of spade cards = 13

Number of favourable outcomes

P (getting a spade card) ~ Number of total possible outcomes

13
52 4
(vi) Total number of queen of diamonds = 1

MNumber of favourable outcomes

P (getting a queen of diamond) Mumber of total possible outcomes
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Five cards——the ten, jack, queen, king and ace of diamonds, are well-shuffled with
their face downwards. One card is then picked up at random.

(i) What is the probability that the card is the queen?

(ii) If the queen is drawn and put aside, what is the probability that the second card

picked up is (a) an ace? (b) a queen?

Answer: ~
A\
(i) Total number of cards = 5 @by“

Total number of queens = 1 &\,

MNumber of favourable outcomes

MNumber of total possible outcomes

P (getting a queen)

(ii) When the queen is drawn and put aside, the total number of remaining cards will
be 4.

(@) Total number of aces = 1

P (getting an ace) 4
(b) As queen is already drawn, therefore, the number of queens
will be 0.

]
P (getting a queen) 4=0
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12 defective pens are accidentally mixed with 132 good ones. It is not possible to
just look at a pen and tell whether or not it is defective. One pen is taken out at
random from this lot. Determine the probability that the pen taken out is a good one.
Answer:
Total number of pens = 12 + 132 = 144
Total number of good pens = 132

MNumber of favourable outcomes

MNumber of total possible outcomes

P (getting a good pen)
v

132 11
— — b‘?y

144 12
~

(i) A lot of 20 bulbs contain 4 defective ones. One bulb is drawn at random from the
lot. What is the probability that this bulb is defective?

(ii) Suppose the bulb drawn in (i) is not defective and is not replaced. Now one bulb
is drawn at random from the rest. What is the probability that this bulb is not
defective?

Answer:

(i) Total number of bulbs = 20

Total number of defective bulbs = 4

MNumber of favourable outcomes

Mumber of total possible outcomes

P (getting a defective bulb)

4 1

20 5

(ii) Remaining total number of bulbs = 19

Remaining total number of non-defective bulbs = 16 — 1 = 15
15

P (getting a not defective bulb) 19
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A box contains 90 discs which are numbered from 1 to 90. If one disc is drawn at
random from the box, find the probability that it bears
(i) a two-digit number
(i) a perfect square number
(iii) a number divisible by 5.
Answer:
Total number of discs = 90
(i) Total number of two-digit numbers between 1 and 90 = 81
81 9

P (getting a two-digit number)_% _E »YQ/
(ii) Perfect squares between 1 and,QO are 1, 4, 9, 16, 25, 36, 49, 64, and 81.
Therefore, total number of perfect squares between 1 and 90 is 9.

9 1

P (getting a perfect square) - 90 - 10
(iii) Numbers that are between 1 and 90 and divisible by 5 are 5, 10, 15, 20, 25, 30,
35, 40, 45, 50, 55, 60, 65, 70, 75, 80, 85, and 90. Therefore, total numbers divisible
by 5 =18

18 1

Probability of getting a number divisible by 5 90 5

A child has a die whose six faces shows the letters as given below:

A B C 3 E A

The die is thrown once. What is the probability of getting (i) A? (ii) D?
Answer:
Total number of possible outcomes on the dice = 6

(i) Total number of faces having Aonit =2
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1

P (getting A) 6 3

(ii) Total number of faces having Don it = 1
1

P (getting D) 6

Suppose you drop a die at random on the rectangular region shown in the given

figure. What is the probability that it will land inside the circle with diameter 1 m?

m

\v
ol

Answer:

Area of rectangle =/ x b=3 x 2 =6 m?

) I )
=M =T 5 =% m”
Area of circle (of diameter 1 m) L
m
4 @

P (die will land inside the circle) 6 24

A lot consists of 144 ball pens of which 20 are defective and the others are good.
Nuri will buy a pen if it is good, but will not buy if it is defective. The shopkeeper
draws one pen at random and gives it to her. What is the probability that

(i) She will buy it?

(ii) She will not buy it?

Answer:

Total number of pens = 144

Total number of defective pens = 20
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Total number of good pens = 144 — 20 = 124

V)
(i) Probability of getting a good pen 144 36
3t
P (Nuri buys a pen)_ 36
133
(ii) P (Nuri will not buy a pen) 36 36
o

Two dice, one blue and one grey, are tt’@%n at the same time.

(i) Write down all the possible outcon‘ﬁsyand complete the following table:

Event:
2 |31415]16|71]8 9110|1112
Sum of two dice

1
Probability —

5 1
36 36 36

(ii) A student argues that ‘there are 11 possible outcomes 2, 3, 4, 5, 6, 7, 8, 9, 10,
1

11 and 12. Therefore, each of them has a probability”. Do you agree with this

argument?

Answer:

(i) It can be observed that,

To get the sum as 2, possible outcomes = (1, 1)

To get the sum as 3, possible outcomes = (2, 1) and (1, 2)

To get the sum as 4, possible outcomes = (3, 1), (1, 3), (2, 2)

To get the sum as 5, possible outcomes = (4, 1), (1, 4), (2, 3), (3, 2)

To get the sum as 6, possible outcomes = (5, 1), (1, 5), (2, 4), (4, 2),
(2 2\
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To get the sum as 7, possible outcomes = (6, 1), (1, 6), (2, 5), (5, 2),
(3,4), (4, 3)

To get the sum as 8, possible outcomes = (6, 2), (2, 6), (3, 5), (5, 3),
(4, 4)

To get the sum as 9, possible outcomes = (3, 6), (6, 3), (4, 5), (5, 4)
To get the sum as 10, possible outcomes = (4, 6), (6, 4), (5, 5)

To get the sum as 11, possible outcomes = (5, 6), (6, 5)

To get the sum as 12, possible outcomes = (6, 6)

Event:

Sum of two |2 3 4 5\>/6 7 8 9 10 |11 | 12

v

dice Qb&

A‘\,“
. ] 2 3 4 5 6 5 4 3 2 ]
Probability — =1l = 1l=1l=1l=1=1=1=|=1|=
36 | 36| 36| 36 |36 | 3636 )36 36| 36 | 36

|
(ii)Probability of each of these sums will not be Il as these sums are not equally

likely

A game consists of tossing a one rupee coin 3 times and noting its outcome each
time. Hanif wins if all the tosses give the same result i.e., three heads or three tails,
and loses otherwise. Calculate the probability that Hanif will lose the game.
Answer:
The possible outcomes are
{HHH, TTT, HHT, HTH, THH, TTH, THT, HTT}
Number of total possible outcomes = 8
Number of favourable outcomes = 2 {i.e., TTT and HHH}
2

P (Hanif will win the game) 8

1
4
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3
P (Hanif will lose the game) 4 4

A die is thrown twice. What is the probability that

(i) 5 will not come up either time?

(ii) 5 will come up at least once?

[Hint: Throwinga die twice and throwing two dice simultaneously are treated as the

same experiment].

Answer:

Total number of outcomes = 6 x 6 N
N/

= 36 by*

(i)Total number of outcomes when 5x¢omes up on either time are (5, 1), (5, 2), (5,
3), (5, 4), (5,5), (5,6),(1,5), (2,5),(3,5), (4,5), (6,5)
Hence, total number of favourable cases = 11

11
P (5 will come up either time) _E

IR

P (5 will not come up either time) - 36 - 36
(ii)Total number of cases, when 5 can come at least once = 11

11

P (5 will come at least once) 36

Which of the following arguments are correct and which are not correct? Give

reasons for your answer.
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(i) If two coins are tossed simultaneously there are three possible outcomes——two

heads, two tails or one of each. Therefore, for each of these outcomes, the
1

probability is 3,

(i) If a die is thrown, there are two possible outcomes——an odd number or an even

1
number. Therefore, the probability of getting an odd number is 2
Answer:

(i) Incorrect
When two coins are tossed, the possible ou{é/omes are (H, H), (H, T), (T, H), and (T,
T). It can be observed that there can b&%?e of each in two possible ways — (H, T),
(T, H). 2\
1
Therefore, the probability of getting two heads is 4, the probability of getting two
1 1

tails is 4 , and the probability of getting one of each is 2,

1

It can be observed that for each outcome, the probability is not 3,

(ii) Correct

When a dice is thrown, the possible outcomes are 1, 2, 3, 4, 5, and 6. Out of these,
1, 3, 5 are odd and 2, 4, 6 are even numbers.

1
Therefore, the probability of getting an odd number is 2
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Two customers Shyam and Ekta are visiting a particular shop in the same week
(Tuesday to Saturday). Each is equally likely to visit the shop on any day as on
another day. What is the probability that both will visit the shop on

(i) the same day? (ii) consecutive days? (iii) different days?

Answer:

There are a total of 5 days. Shyam can go to the shop in 5 ways and Ekta can go to
the shop in 5 ways.

Therefore, total number of outcomes = 5 x R/ 25

(i) They can reach on the same day in 5 v@s

i.e., (t, t), (w, w), (th, th), (f, f), (s, Qv

P (both will reach on same day) 23 3
(ii) They can reach on consecutive days in these 8 ways - (t, w), (w, th), (th, f), (f,
s), (w, t), (th, w), (f, th), (s, f).

b

Therefore, P (both will reach on consecutive days) 25

1
(iii) P (both will reach on same day) 5 [(From (i)]

P (both will reach on different days) 5 5

A die is numbered in such a way that its faces show the number 1, 2, 2, 3, 3, 6. It is
thrown two times and the total score in two throws is noted. Complete the following

table which gives a few values of the total score on the two throws:
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Mumber in first throw

z

E | | 2 F 3 3

= | 1 2 2 k] 3 f

5 3 4 4 5 5 8

3 2

B 2 5

£

E

= 3 5 ]
5] 7 & 8 g a 12

What is the probability that the total score is

(i) even? (ii) 67 (iii) at least 67

Answer: \>/
N
+|122336
&\/
11233447
21344558

21344558

31455669

31455669

6 17889912

Total number of possible outcomes when two dice are thrown = 6 x 6 = 36
(i) Total times when the sum is even = 18
18

P (getting an even number) 36

1

2

(ii) Total times when the sumis 6 = 4
- 1

P (getting sum as 6) 36 9
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P (getting sum at least 6) 36 12

A bag contains 5 red balls and some blue balls. If the probability of drawing a blue
ball is double that of a red ball, determine the number of blue balls in the bag.
Answer:

Let the number of blue balls be x.

Number of red balls = 5

Total number of balls = x + 5 N
W

__5 @b‘

P (getting a red ball) *+3 Qv
_ X

P (getting a blue ball) *+3

Given that,

2{ > ]: %

x+3) x+35
lﬂ[x+5}:x: +5x
' =5x=50=0

¥ =10x+5x=50=0

x(x=10)+5(x-10)=0

(x=10)(x+5)=0

Eitherx—10=00rx+5=10

x=10orx=-5

However, the number of balls cannot be negative.

Hence, number of blue balls = 10
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A box contains 12 balls out of which x are black. If one ball is drawn at random from
the box, what is the probability that it will be a black ball?
If 6 more black balls are put in the box, the probability of drawing a black ball is now
double of what it was before. Find x.
Answer:
Total number of balls = 12
Total number of black balls = x
X
P (getting a black ball) = 12
If 6 more black balls are put in the box, thens,
Total number of balls = 12 + 6 = 18 &Yy

Total number of black balls = x + 6 «\/

_x+6

P (getting a black ball now) 18

According to the condition given in the question,

inJ=.1'+6
V12 I8
Ix=x+6
2x=6

x=3

A jar contains 24 marbles, some are green and others are blue. If a marble is drawn
2

at random from the jar, the probability that it is green is 3 . Find the number of blue

balls in the jar.

Answer:

Total number of marbles = 24

Let the total number of green marbles be x.



Class X Chapter 15 - Probability

Maths

Then, total number of blue marbles = 24 — x
X
P (getting a given marble) 24

According to the condition given in the question,

x 2
24 3
x=16

Therefore, total number of green marbles in the jar = 16

Hence, total number of blue marbles = 24 — x =24 - 16 = 8
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