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Chapter 8 Applications of Integrals

EXERCISE 8.1

Question 1:

Find the area of the region bounded by the curve ¥" =x and the lines ¥ =1x=4 and the x-axis
in the first quadrant.

Solution:
X ;
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Question 2:

Find the area of the region bounded by »* —9%,x=2,x =4 and the x-axis in the f(@{u@a&
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Question 3:

Find the area of the region bounded by x° =4y,y =2,y =4 and the y-axis in the first quadrant.

Solution:



https://www.cuemath.com/?utm_source=website&utm_medium=pdf&utm_campaign=ncert-solutions
https://www.cuemath.com/?utm_source=website&utm_medium=pdf&utm_campaign=ncert-solutions
http://cbs.wondershare.com/go.php?pid=5239&m=db

mm Wondershare

Remove Watermark g

https://millionstar.godaddysites.com/ PDFelement

ar (ABCD) = [ xdy

=["2fydy=2[ Jydy
4

-3 @r-y |- 3[s-27]
={32—8J5]

3

Question 4:

x? y2

—+
Find the area of the region bounded by the ellipse 16 9

Solution:

It is given that

Area of ellipse = 4% ar (04B) %
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ar(OAB) = I; vdx

=th-5%h
0 16

= i1.4\‘(16—.1:2(1‘Jc
4o
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=24
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Area of ellipse =4x37 =127 units

Question 5:

2 2
x_+y_:1
4 9

Find the area of the region bounded by the ellipse

Solution:

It is given that (&6 Q
¥ X
= T + =1 %

; RN
e N4

o<,
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Area of ellipse = 4*@” (04B)
2
ar (OAB) = _.-0 ydx

2
=j231}1-"—dx
0 4
=zj2\/4—x2dx

2J0
2
=§[id4—x2 +%sin"§]

212 5
Al
2] 2
I
2
n
. =4x—=6 .
Area of ellipse 270" units.
Question 6:
Find the area of the region in the first quadrant enclosed by x-axis, line * = V3y and the circle
X’ +y' =4
Solution:

ar(OAB): ar(AOAC)+ar(ABC) 60 C’;\}O

ar(AOAC)=%XOCXAC 6

\
=%>< 3x1 %\® %.
: $
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&
ar(ABC]=Irydx
:L’i 4-x"dx
= ZJa— +dsin 1{—]]
2 2 :
= 2x%—£ 4—3—25111-‘[?]}

i 3 2
[3m-22 B
3 2
|z B
|3 2
N3 TN T
Therefore, required area enclosed 2 3 2 3 square units.

Question 7:

X
Find the area of the smaller part of the circle X’ +¥* =@’ cut off by the line V2.

Solution:
a

The area of the smaller part of the circle, x*+y* =a’ cut off by the line, J2 , 1s the area
ABCD.
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4 222 2\4
_a'n_a' _a'n
4 8

a

2
n
a __1J
Therefore, the required area is 2 [ 2 square units.
Question 8:

The area between ¥*=»" and x=4 is divided into two equal parts by the line x=a, find the
value of a.

Solution: @

The line x =a divides the area bounded by the parabola and x =4 into two equal pa%é (’}\

Therefore, 4" (04D)=ar(ABCD) &(0 Q&(b
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It can be observed that the given area is symmetrical about x-axis.

Hence,

ar(OED)=ar(EFCD)

(1)
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rom (1) and (2), we obtain

=20y =28 ()
= 2(a) =8
= (a)% =4
:>a=(4)§

2
Therefore, the value of 4= (4)5,

Question 9:

Find the area of the region bounded by the parabola ¥ = x* and the line ¥ = |x| .

Solution:

The area bounded by the parabola ¥ =x" and the line ¥ = | , can be represented as

The given area is symmetrical about y-axis.

Therefore, 4" (04C0) = ar(ODBO)

The point of intersection of parabola ¥ =x" and the line ¥ = Jx , 18 A(L1),
ar(OACO)=ar(AOAM]—ar(OMACO) @

ar(AOAM):%xOMx AM

:lxlxl ('o
6\’& .
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1
3
ar (OA CO) =ar (AOAM] —ar (OMCO)
_11
2 3
=1
6

1 1
Therefore, the required area [6} 3 units.

Question 10:
Find the area bounded by the curve ** =4y and the line * =4y -2

Solution:

1
Al 1=
Coordinates of point [ 4].

Coordinates of point B(2.1) Q
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raw AL and BM perpendicular to x-axis.
ar(OBAO) = ar(OBCO)+ar(0OACO)

ar(OBCO) = ar(OMBC)—ar(OMBO)
_ IZ X+ 2

ar(OACO) = ar (OLAC) —ar(OLAO)
_ 0x+2 __[

a4
)

. .
2 12
= T
24
i [5 % l] _2
Required area \6 24) 8 units <
& <
< L
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-
i

OACO is symmetrical about x-axis.

Therefore, (OA CO) =% ar(AOB)

ar(0AC0O)=2 jj ydx]

=2 __[;2\/;dx]
< _=a
3
x2
=4/

L2,

=83

Required area is 8v/3 units.

Question 12:
Area lying in the first quadrant and bounded by the circle X’ +¥* =4 and the lines x=0 and
x=21s

T
3

(A) 7 (B) 2 (©) (D) 4
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ar(04B) = ijdx
= I{}Z\M—xzdx
=[£\l4—x2 -k%sin‘1£

Correct answer is A.

2
2](1
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Area of the region bounded by the curve yi=dx, y-axis and the line ¥ =3 is
2 2 2
(A) 2 (B) 4 ©) 3 (D) 2

Solution:

Correct answer is B.
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EXERCISE 8.2

Question 1:

Find the area of the circle 4x” +4y” =9 which is interior to the parabola x' =4y,

Solution:

. 2 2 2 . . ) B ( ). 8 lj [_ﬁ, l]
Solving 4x” +4y" =9 and x” =4y, point of intersection 2) and 2).
Required area is symmetrical about y-axis.

ar(OBCDO) =2xar(OBCO)

Draw BM perpendicular to OA

(9

Coordinates of M are

ar(OBCO) = ar(OMBCO) - ar(OMBO)
9 4x

- N
=5jfm¢c-—j"‘xux

Jz

1 s 9 . | 2x 1| %
=Z[xx/9~T+zsm ?L ——Z[?]n 60 :\30
:l{ﬁmﬁsin-n&]_i(ﬁ}’ Q"

4 12
JE 9 ]2«/_ V2
33 T3 e %
_V2 9. i OQ é\

8

12
(53] S
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— '
LIONS
Required area OBCDO
= {le[ﬂ +28il'1_1 —2ﬁ]] = |:£+ gsin" —2J§]
4] 3 2 3 6 4 3 | units.
Question 2:

. 1V +v2 =1 25 2
Find the area bounded by curves (x=1) +3* =1 apnq ¥’ +y* =1,

Solution:

N

(1 V3 ] B[ 1 s/iJ
3 S Y. G
Solving (x=1) +3* =1 gpq x* +)* =1 ,point of intersection \2 2 Jand \2 2
Required area is symmetrical about x-axis.

ar(OBCAO)=2xar(0OCAO)
Join AB, intersects OC at M

AM is perpendicular to OC

o
Coordinates of 2
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|@!

ar(OCAO) = ar(OMAO) +ar (MCAM)
- 1
= .[02,/1—(x—1)2cbﬁ_[12 l—xzdx}
] !
_le 1—(x—1)2+%sin'1(x—l)}:+{§\/l—xz+%sin'1 x}

HESIE S EER ]

Required Area OBCAO is
& 4 3 2 | units.

Question 3:

Find the area of the region bounded by the curves ¥ =x"+2,y=x,x=0 and x=3
Solution:
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Using integration finds the area of the region bounded by the triangle whose vertices are

(=1,0),(1.3) and (3.2),

Solution:

BL and CM are perpendicular to x-axis.

ar(AACB) = ar( ALBA)+ ar( BLMCB)—ar(AMCA)

Equation of AB is

3-0
—0=— 1
4 1+1(x+ )

=2

y—2(x+l)
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[-3+21+l-7J
2 2

Equation of AC is

2= 05 11)

3+1
y=%(x+l)

=5

F=0S

Therefore, 4 (ABC)=(3+5-4)=4units

Question 5: @ &@

Using integration find the area of the triangular region whose sides haveiée equations

y=2x+1l,y=3x+1 and x=4. 6\
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Vertices of triangle are A(0.1),B(4,13) apq C(4.9).

Y
&

ar(AACB) = ar(OLBAO) - ar(OLCAO)
= [ Gx+1)dr—[ ' (2x+1)dx

3x° I 2x° )

{_H} _[_H}

2 1]} 2 1)
:(24+ 4)—(16 +4)

=28-20
=8

Question 6:

Smaller area enclosed by the circle X° + ¥’ =4 and the line x+»=2 is

(A) 2(7-2) (B) 72 (C) 27 -1 (D) 2(7+2)

Solution:

1‘21-_-,'::4

i O e | " C)
12,0) 60 A
K xhy=2 @ K@Q
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ar(ACBA) = ar(OACBO) - ar(AOAB)

:IQ\H4—x2dx—j-2(2—x)dx
0 0

2 2 2

{5\/4—;& ¥ = siny? i] {2;;—"—}

2 2, )

2
{2%}[4-2}
=(r-2)

Correct answer is B.

Question 7:

Area lying between the curve ¥* =4x and »=2x is

2 ! 1 3
(A) 3 (B) 3 €) 4 (D) 4
Solution:
¥
4 y=2x
3 yr=dy
2
B / :r‘\{].?l
1 |
v oY ~ca.0)
X 3 7 ] 0.0y 2 3 =X
1
2
-3
Y
YI

Points of intersection of curve ¥° =4x and ¥ =2x are O(an) andA(laz).
Draw AC perpendicular to x-axis.

Coordinates of C are (1,0) @
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—

)
ar (OBA 0) =ar (AOCA ) —ar (OCABO)
= [ 2xdx - [ 2/xdx

1 3 ]
2 2
=2[x—} =3 XT
2| 73

2 1

Correct answer is B.
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MISCELLANEOUS EXERCISE

Question 1:
Find the area under the given curves and given lines:

(i) »y=x",x=1x=2 and x-axis

(i) y=x".x=1x=5 and x-axis

Solution:

() »y=x".x=1x=2 and x-axis

Yhoh |
y=st
A
X ol Al B X
ar (ADCBA) = [ ydx
2
=L xdx
3 1
_8 1
3 3
7
3
(i) y=x".x=1x=5 and x-axis
Yau o
{“/
H_~"
¥ ol P X

W b Q\
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5 5

1

=(5) ==

(5)' -

—(‘325—l
5
=624.8

Question 2:

Find the area between the curves ¥ =X and ¥ =x".

Solution:

Point of intersection of ¥ =x and y=x"ig A (1,1).

Draw AC perpendicular to x-axis. 60 .\O
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& |
ar (OBAO) =ar (AOCA) —ar (OCABO)
=I|xdx—jlx2dx
1] (]
_[27_[#]
2 i) 3 Q0
_L1
2 03
1
"6

Question 3:

Find the area of the region lying in the first quadrant and bounded by ¥ =4x",x=0,y =1 and
y=4.

Solution:
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0
Sketch the graph of V= [*+3] and evaluate L{Jx+ 3 i

Solution:

65 4 -3-2 -1 0F 2 3 4

I L
B =

P

(x+3)<0 for _6<x<-3 and (¥+3)20 for -3<x<0

Jll(x+3)|dx=—I‘j(x+3)¢i\:+_l‘z(x+3)dx

o =5 2 0
=—| T 43x| +|Z+3x
__2 -5 2 -3

(oo o]

]

Question 5:
Find the area bounded by the curve ¥ =sinx between x=0 and x =27 . 60 (a;\'\C)
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le
A
. s D__
2 S |
C
v

Area bounded by the curve = Area OABO + Area BCDB
j:” sin xafx‘

ar (OABO) +ar(BCDB) = _[: sin xdx +
=[-cosx] + ‘[—cos x]i”‘
=[-cos7 +cos0]+|-cos 27 +cos
=1+1+|(-1-1)
=2+|-2|
=242
=4

Question 6:
Find the area enclosed between the parabola ¥* =4ax and the line ¥ =mx

Solution:
Y i ¥ mx J dax
X C X
<
& <L
o %) ‘"00
4a 4a «% QK
e &
Points of intersection of curves are (0’0) and [mz m ] 6\ %-
Draw AC perpendicular to x-axis. Q KQ
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ar (OABO) =ar (OCABO) —ar(AOCA)

4

= IO:'_‘: 2\/;05: — IO"TG mxdx

3 |m 4a
2 2757
=2Ja x m[x—}
3 2
- ]
2

324’ _E
3m> m’
802

- 3m’

Question 7:
Find the area enclosed by the parabola 4y =3x" and the line 2y =3x+12.

Solution:

Points of intersection of curves are 4(~2:3) and B(4.12). \(& %_Q

Draw AC and BD perpendicular to x-axis. %
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.

ar(OBAO) = ar(CDBA) - ar(ODBO + OACO)

g
=j“l(3x+12)dx—r'3idx
29 2 4

2 4 34
=l[3i+12x} _é[x_]
21 2 g 4] 3 4
:%[24+48—6+24]—%[64+8]

1 1
=—|90|-—|72
L [0]-1[72)
=45-18

=27

Question 8:
2 2

Xy X,V

—4 B LR 1 =
Find the area of the smaller region bounded by the ellipse 9 ’ 4 and the line 3 " 2.

Solution:
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(BCAB) =ar (OBCAO] —ar(OBAO)
1——dx 1-— |dx
-[2 1-3)
L\-’Q—xzdx}—gjo(?;—x)dx
= 3 2 3
ZJo- ¢ +Esin"1£} —z[3x—x—}
2 2 3.3 2 |,

G-

]

R Wk Wi Wk wlm
1 1 1

Question 9:

2
X

Yy
2 ¥ =y XY
Find the area of the smaller region bounded by the ellipse a’ "5 = and the line a 2t b

Solution:

(]

|‘w.‘
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ar(CBA) = ar (OBCAO)— ar(OBAO)

J' 1——dx j [1—;}&

2 a a
L T —x*+ <L gint X —Iax—x—
a 2 a >

2

sl

Question 10:

Find the area of the region enclosed by the parabola ** =¥, the line ¥ =x+2 and x-axis.

Solution:

Point of intersection of X* =¥ and ¥ =x+2 , 18 A(_Ll) and 6(2’4).

-
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ow required Area = Area of trapezium ALMB- Area of ALODBM
2 2 5
ar (irap. ALMB) - ar (ALODBM ) = [ (x+2)dx~ | x’dx

o * [T

g

2 1 3 =
=[2+4—1+2]—[§+1}
2 3 3

Question 11:

Using the method of integration find the area bounded by the curve |x\ + |y ‘ =1
[Hint: The required region is bounded by lines x+y=Lx—y=1,-x+y=land —x—y=1]

Solution:

Curve intersects axis at points 4(0,1),B(1.0),C(0,-1) zpq4 D(-1,0)

Curve is symmetrical about x-axis and y-axis.

ar (ADCB) = 4x ar(OBAO) Q)
=4I;[l—x)dx @60 >
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uestion 12:

Find the area bounded by curves {(x,y ):yzx*andy= M}

Solution:

Required area is symmetrical about y-axis.

Required area = 2[Area (OCAO) — Area (OCADO)]

2[ar(OCAO)-ar(OCADO)|=2 I j; xdx — L: xzdx}

A{145]
[t

=% l}
| 6

Question 13:
Using the method of integration find the area of the triangle ABC, coordinates of whose

vertices are A(2=O)>B(4=5) and C(693).


https://www.cuemath.com/?utm_source=website&utm_medium=pdf&utm_campaign=ncert-solutions
https://www.cuemath.com/?utm_source=website&utm_medium=pdf&utm_campaign=ncert-solutions
http://cbs.wondershare.com/go.php?pid=5239&m=db

mm Wondershare

Remove Watermark g

https://millionstar.godaddysites.com/ PDFelement

olution:

Equation of AB is

5-0
—0= -2
prl=——(%~2)

2y=5x-10

y=3(x-2)

Equation of BC is

~5="T00 4

y=5=——<GBA)

2y-10=-2x+38
2y=-2x+18

y=—x+9
Equation of CA is

0-3
B
> g(*6)
4y +12=-3x+18 6\3 RS,
4y =3x—6 <

3

&
y=z(x—2) \(& Q

J—3=
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ar (AABC) = ar(ABLA) + ar(BLMCB)—ar(ACM)

- j:%(x—Z)dx-i— J.:(—x+9)dx—j:%(x— 2)dx

5| % N ° 3 x? °
=—|—=-2x| + +9% | ———2x
2la L B , 42 T

=%[8—8—2+4]+[—18+54+8—36]—%[18—12—2+4]

3
~54-8-2(8
¥ 4()

=13-6
= Tunits.

Question 14:
Using the method of integration find the area of the region bounded by lines:
2x+y=43x-2y=6 gnd x—3y+5=0,

Solution:

AL and CM are perpendicular on x-axis.
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ar (MBC) = ar(ALMCA) - ar(ALB) - ar (CMB)
:L“[xT”Lde]-j]2(4—2x)dx—j:(3"£6jdx

122 _ 7 2 132
=~ asx | [4x-2] ——| = ~6x
3] 2 v g2 .

1

=1{84-20—1~5]—[8—4—4+1]~l[24~24—6+12]
3 2 2
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uestion 15:

v 432 2 2
Find the area of the region {(x,y) Py SAxAxt+4yt < 9}

Solution:
1‘I"
5 9
T
3 '(?,f‘]'"-13=4t
2407
1payt=g 7T,
. dx* + 4y ‘Jr, 17 3 [%r}]
b g ! : B X
-5 —4 3 -2 -] ];:_ig.‘ 2 ¥ 4 5
[y : l_-..._.;r
3 (&)
3k S
-_4.
s
v

s of et (3] g (32)
Points of intersection of curves are \ 2 and \ 2 .
Required area is OABCO.

Area OABCO is symmetrical about x-axis.
Area OABCO = 2x Area OBC
ar(OBCO) = ar (OMC) + ar (MBC)

5 ;1 ;
=|: 2J§dx+jﬁ\/9—4xa& 60 O
= joizﬁdx+jf%,/(3)2—(2x)zdx & Q{b
2 \@
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dt
piit 2x:tédx:?

Whenx%,t3and whenx——,t=1

1
2

ar(OBCO) = j}2\/§dx+if1/(3)2 (1Y dt

3

= 3

2 1W¢ —> 9 t
=2 x— Jr—[— 9f2+5sinl[§ﬂ
1

[T

3 42
L2 ],

zg(gf A7 ) i)

St oo e 2o (8]

e

3
\5 97r
zf_
ERETING n[sj
o 9, 1[1} N2
= _Zsint| - [+ —=
16 8 3 12
ar (OABCO) =2x ar(OBC)
97 9 _I[IJ 2
=2X———si - |+—
16 8 3 1
97 9 -n(l}:@
8 4 3 6

Question 16:

Area bounded by the curve ¥ = x’ | the x-axis and the coordinates x=-2 and x=1 is
15 15 17
(A) -9 (B) 4 (©€) 4 (D) 4

Wondershare

PDFelement
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AT
¥= x
Bl I}
- { O [ -
xl - A }i
-2, —EJ[?
x=-2 x=1

1] 1
required area = I—z ydx + J'O ydx

= J‘ix3dx+_[nl xidx

{747
] ﬂg}

4 4

Correct answer is D

Question17:

The area bounded by the curve Y= x|x
by

[Hint: ¥=x" if x>0 and ¥=—%" if x<0] 60 (’)\\O

, x-axis and the coordinates x=-1 and x=1 is given

1 2
(A) 0 (B) 3 (©) 3
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%
olution
Ve
y =]
o B, 1)
C
= 2
! A
X (~1.-1' Dl X
PR
required area = .[_1] ydx
= [ x||ax

= _[1 x’dx+ _E x"dx

Correct answer is C.

Question 18:

The area of the circle ** +»” =16 exterior to the parabola ¥* = 6x .

c\’x\

"0
s <
%)
S @
@\/(b

&

,(0

f(4:¢—\/§) i(4::'r+\/§)

(A) 3 ®) 3 3(8-5)

(8:z+\/_)

(C) 3 (D) 3

Wondershare

PDFelement
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Required area = 2[ Area (OADO) + Area (ADBA)]

2 ar(0ADO)+ ar (ADBA) | U Voxds+ V16— dx}
=2 oxdx+ 2 V16— x*dx
=26 [ xdv+ 2 V16 dx

3 2 4
_Zx/gxg{xz} +2{5\jl6 X +%sml[xﬂ
0 2

4

J_(zﬁ 0)+2{{0+8sm ()}{2‘5+8Si"_1(%m
:16;/§+2{8x%_2\6_8xﬂ

16\3+24n 1243 8=

3

431167

3

:i 4ﬂ+\/§ units
3[ ] 60 - O
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Area of circle =m(r)’
=m(4)
=16r

required area=16m ~%[4n +3 ]
=§[4x3?r —4n—\fﬂ
=§(87r—\/§)

Correct answer is C.

Question 19:

n
The area bounded by the y-axis, ¥ =cosx and y =sinx when 0sx< 3
) 2¥2-1) (B) V2 -1 (C) V2 +1 (D) V2
Solution:
Y
V= Cos X s X
Al _ 5
L 9 =N
7 (Z.L
¥ 4 T 5
) o cE
2
Y'y
Required area = Area (ABLA) + Area (OBLO) 0 . O@
O &
S~ L
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|
ar(ABLA) + ar(OBLO) = jll xdy + joji xdy
7

1
1 —_
= j L cos” ydy + J-Oﬁ sin”" xdy

V2

Correct answer is B.
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