Chapter 8 Applications of Integrals

EXERCISE 8.1

Question 1:

Find the area of the region bounded by the curve ¥" =x and the lines X =1x=4 and the x-axis
in the first quadrant.
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Question 2:

Find the area of the region bounded by »* —9x,x=2,x=4 and the x-axis in the first quadrant.
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Solution:

2[8-242]
=(16-42)

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

ar(ABCD) = E xdy
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Question 4:

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

2 2

d el

Solution:
‘Y
it
a¥ .
J.E_IHJ..:
o |
i 7 _
\-" & a. D % .Jt‘ _‘;\13..[“ X
_{"4."'3.‘*2 _Il i 2 3‘ 5
' 2
-¥
4
5
v
It is given that
2 2
s X ¥ 9
16 9
2 2
:’y—z —x_
9 16
x2
=y=3]1-—
4 16

Area of ellipse = 4*a@” (04B)
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Area of ellipse =4x37 =127 units

Question 5:

X Y

=
Find the area of the region bounded by the ellipse 4 9

Solution:

X

It is given that
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Area of ellipse =4*a@” (04B)
ar(OAB) = ijafx

2
=J231/1—x—dx
I
=§J2\14—x2dx

2 0
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=§[£xf4—x2 +%sin‘] %}
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Area of ellipse = Tk on 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)
ar(AOAC) = %x OCxAC

1

=—X 3><l
2

V3
2
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ar(ABC)= j;ydx

:I: N4 -x dx
N
=|EJa-» +gsin" [%)]_

2 5

= 2x£—§ﬁ—25in"‘ {gﬂ
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Therefore, required area enclosed 2 3 2 3 square units.
Question 7:
oo 4
Find the area of the smaller part of the circle X’ +¥* =@’ cut off by the line V2.
a

The area of the smaller part of the circle, * *+y* =a’ cut off by the line, J2 , 1s the area
ABCD.

It can be observed that the area ABCD is symmetrical about x-axis.
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ar(ABCD)=2xar(ABC)

ar (ABC') = j‘;ya'x
V2

4 2 2.
:j-_” Na —xdx

V2

x — & . (=]
=|—va —x +—sin | —

u

a(n

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

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

The line x =a divides the area bounded by the parabola and x =4 into two equal parts.

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

Hence, @ (OED)=ar(EFCD)

ar(OED) = j: vabx

j: -\/;dx

a
3

x2

3

2 1o
23

=§aE 41

Il

ar (EFCD) = [ \xdx
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From (1) and (2), we obtain

3%(@*)3 —é[S—(a)g]
=2(a)2 =8
:>(a)% =4

2

= a=(4)3

2

Therefore, the value of 4= (4)s,

Question 9:

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

, can be represented as

The area bounded by the parabola ¥ =x" and the line V' = Jx

¥ =y
i

!

The given area is symmetrical about y-axis.

Therefore, 4" (OACO) =ar(0ODBO)

The point of intersection of parabola ¥ =x" and the line ¥ = | ,is 4 (L1),

ar(OACO) =ar(AOAM)—ar(OMACO)

ar(AOAM) =%><OM>< AM

=lX1X1

1
2
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_1

3

ar (OACO) =ar (AOAM)*ar (OM}ICO)
1 1

"2 3
_1
6t

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

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

Solution:

1
) 1
Coordinates of point [ 4].

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

ar (OBCO] = ar(OMBC) —ar(OMBO)
r x+2

ar(OACO) = ar (OLAC) —ar(OLAQ)

j-u x-|-2 r}x_dx

5?'

9
Required area [6 24] 8 units.

Question 11:
Find the area of the region bounded by the curve ¥" =4x and the line x=3.
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OACO is symmetrical about x-axis.

Therefore ar(OA CO) =2x ar(AOB)

ar(04C0)=2| |’ ydx]

~2 f Q&dx]

3

=83

Required area is 8v3 units.

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

T
3

(A) 7 (B) 2 (©) (D) 4
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Solution:

ar(04B) = ijdx

=I{}2\!4—x2dx
x 4 i
=[—\l4—x2 +—sin™ ﬁ]
2 2L

Correct answer is A.
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Question 13:

Area of the region bounded by the curve yi=dx, y-axis and the line ¥ =3 is

(A) 2

Solution:

Correct answer is B.

ki
(B) 4

9
©) 3

9
(D) 2
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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,

. 2 2 2 . . . B ( Llj [—‘/55 1 ]
Solving 4x” +4y" =9 and x” =4y, point of intersection 2) and 2).
Required area is symmetrical about y-axis.

ar(OBCDO) =2x ar(OBCO)

Draw BM perpendicular to OA

(.9

Coordinates of M are

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

-1 @[ 2
=5j0“ N -4x%xx-zjo‘“ xldx

J7 V2
——]-[ij‘)—éixz +9sm 'E} o
2 3 743

4
:l{ﬁ 9— 8+ sin”! 2\[—} l(\ﬁ)a
4 2

12
V2 9.2 2
4 8 3 6
V2 9522
8 3

12
_1fV2 9. 2\2
“43 2 ]
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Required area OBCDO
12 9. 242 V2 o9 22
= 2)('— —4+—851n — =| —+4—sIn ——
4 3 2 3 6 4 3

Question 2:

units.

Find the area bounded by curves (x=1) +" =1 gnd ¥’ +)” =1,

o 7l
Solving (x=1) +¥* =1 gpq x*+y* =1, point of intersection
Required area is symmetrical about x-axis.

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

AM is perpendicular to OC

M(l o)
Coordinates of 2

1 43

272

)
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ar(OCAO) = ar(OMAO) +ar (MCAM)

—_E,/l—(x—l)zdzﬁﬁﬁdx}

HESIE S EER ]

6 4

Required Area OBCAO is
6 3 32 | units.

Question 3:

_ 1
- le 1—(x—1)2 +%Sin_1 (x—l)}: + {ngl—xz +%sin'l x}

Find the area of the region bounded by the curves ¥ = X’ +2,y=xx=0 and x=3
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ar(OCBAO )= ar(ODBAO)—ar(ODCO)

Question 4:

Using integration finds the area of the region bounded by the triangle whose vertices are
(-1.0).(13) anq (3.2),

BL and CM are perpendicular to x-axis.
ar(AACB) = ar( ALBA)+ ar ( BLMCB)—ar(AMCA)
Equation of AB is

3-0
1+1

y-0=

(x+1)

y=§(x+ﬂ
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:l|:_2+2]+_1_._.7:'
21 2 2
5

Equation of AC is

2-0
|
3+1(x+ )

F=0S

Therefore, @7 (ABC)=(3+5-4) = 4units

Question 5:
Using integration find the area of the triangular region whose sides have the equations

y=2x+lLy=3x+1 and x=4.


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

Solution:

Vertices of triangle are A(0,1),B(4.13) ang C(4.9)

¥
[ ]

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

{3}(2 T [sz T
= — 4| =|—+x
2 2

(] ]
:(24+4)—(16+4)

=28-20
=8

Question 6:

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

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

Solution:
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ar(ACBA) = ar(OACBO)—ar(AOAB)

—] Ig\f4—x2dx—fz(2-x)dx
0 0
2 3 2
= FE\M—J{Z +%sin'] %] —{2x—vx—}
0

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

Correct answer is B.

Question 7:
Area lying between the curve ¥* =4x and »=2x is
2 1 1 3
(A) 3 (B) 3 ©) 4 (D) 4
¥
1 w=2x
i v =dx
21 :An.:u
I :
i ~C(1, 0) -

0,001 2 3

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(OBAO) = ar(AOCA)—ar(OCABO)
= [ 2xax— [ 2/xdx
0 4]

1

3

x27 X2
=pl % | ol X
[2}0 3

2.

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=1,x=2 and x-axis

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

() y=x".x=1x=2 and x-axis

i &

- B e
X ol Al [P X
O -
LANRST
ar (ADCBA) = f ydx
2 el
=Lx‘dx
3 1
8 1
3 3
_7
3
(i) y=x".x=1x=5 and x-axis
Yad e
(/
- H -
§; ol ik 1T X
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ar(ADCBA) = J'Ij ydx
= jlj x'dx

5 5

1

=(5) ==

(5)' -
1
=625-—
5
=624.8

Question 2:

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

Solution:

'

X

yY

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

Draw AC perpendicular to x-axis.
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ar (OBAO] =ar (AOCA) —ar (OCABO)
S
1] (]

5]15]

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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Question 4:

0
Sketch the graph of ¥ = [*+3] and evaluate L‘x+ 3 e

Solution:

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

J|;|(x - 3)|dx = —I_:(x +3)dx+ I: (x+3)dx

2 =3 2 0
=T i3x| +| Z+3x
_2 6 2 3

=- [-(%)i +3 (—3)}— [L_;); +3(—6)ﬂ - [0 - {i_—;i+ 3(—3)}]

Question 5:
Find the area bounded by the curve ¥ =sinx between x=0 and x =27 .
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Area bounded by the curve = Area OABO + Area BCDB

ar(OABO)+ar(BCDB) = j: sin xdx + LG sin xcix‘

=[-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 y* =4ax and the line y=mx

0,0
©.0
X' C X

Y r
(40 4a]
Points of intersection of curves are (0,0) and \m*> " m
Draw AC perpendicular to x-axis.
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ar (OABO) =ar (OCABO) — ar(AOCA)

3 mt 4a
E 2 m
—oulE| 2 ?{x_}
3 2
it ]
2 o
3 2
4 da 2 m|( da
sa(sfls)
324 mfled’
3m> 2\ m'
_32ar2 8a’
3m> m’
_ 8a’
3

Question 7:

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

Solution:
A
. 12 B
=3 nl (4.12)
10+ :
9
&t
T+
6,
v
(-2, A ¥ 3t
N2
: i : :

X c; - D X
h -V-J. -3 -2 --!lOI 203 4
i, 8

2p=3x+12
3
Yy

Points of intersection of curves are A(_2=3) and B(4=12).
Draw AC and BD perpendicular to x-axis.
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ar(OBAO) = ar(CDBA)—ar{ODBO +0ACO)

2
=j“‘l(3x+12)dx—j'“3idx
29 2 4

2 4 3
=l[3i+12x} _E{x_]
21 2 g 4] 3 5
:%[24+48—6+24]—%[64+8]

| 1
=—|90|-—|72
! [oo]-1{7)
=45-18

Question 8:
2 g

X Yy *. Y

Find the area of the smaller region bounded by the ellipse 9 4 and theline 3 2 .
Solution:
¢ AQ2) 2 )2

cueteal

9

.
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ar (BCAB) = ar(OBCAO]— ar(OBAO)

=j:2 1-%&-]52(1-3@

ANE = 2 03
:E_IOVQ—x a‘l‘c}—;L(B—x)ﬁix
2 x 2 : ’
==|=v9—x* +=sin"’ } -=|3x——
3 B 2 |,
_2'2(2] _E[ _2]
3| 202 3 2
_2|9 9
314 2
22 (=-2)
“3(x-2)
Question 9:
£+.y_2:i £+X:1
Find the area of the smaller region bounded by the ellipse > »*>  andtheline ¢ b

Solution:

A



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

ar (CBA) = ar (OBCAO)—ar(OBAO)

J' 1——@: _[b[l—; dx

2 N 21°
L Y+ L sint X —Iax—x—
al |2 ) aj, 2 >

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(_lvl) and C(274).

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

5= i

2 -1 2 Uy
={2+4—~l+2:|—{§+l}
2 3 3

-3

15

2
9
2
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]

Curve intersects axis at points 4(0,1),B(1.0),€(0,-1) 4pq4 D(-1,0)

Curve is symmetrical about x-axis and y-axis.
ar(ADCB) = 4xar(OBAO)

:4[;[1—x)dx
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Question 12:

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

Required area is symmetrical about y-axis.

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

2[ar(0CA0)-ar(0CADO)]=2 L’ xaky - | _rzer

{145}
[t

A}

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

vertices are A(Z,O),B(4,5) and C(6=3).
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Solution:

xr

Equation of AB is

5-0
<fies 2
y=0=750-2

2y=5x-10

y=3(x-2)

Equation of BC is

3-5
5=,
ri=a\ Y

2y—-10=-2x+8
2y=-2x+18

y=—x+9
Equation of CA is

2-6
—4y+12=-3x+18
4y =3x—6

y=5(x-2)

p=3=
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ar (AABC) =ar (ABIA) +ar (BIMCB) —ar (ACMA)

:E%(x—z)dm-Jj(—x+9)dx—j§%(x—2)dx

50 x* Yoy © 3y ¢
A | 2| 2E gy
212 T2 T, 42 7

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

3
=5+8——(8
4 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 (AABC) = ar (ALMCA) —ar (ALB)—ar (CMB)

—r["”dx] [ (a-2x)c- j[” 6}&
={—+5x} ~[4x-x ] ——{——6 L

:l{8+20—l—5]—[8—4—4+1]——[24—24—6+12]
3 2 2
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Question 15:

Find the area of the region

{(x, y):y? <dx,4x’ +4y" < 9}

Ay
5 3
T
L _"‘E]_-ﬂ-‘ .
3 (1 = ==4x
214C,7
Ax +ay? =0, (30
N tte i OIN BN
-5 4 3 -2 ] r 2 3 04 5
\.‘._I *I.: ol |
SHa ()
3 el
_]_.
3
?1.."

1
S [l,\@) (
Pomts 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)

1 3
=L52\/;dx+j‘f%\/9—4xzdx
2

g Ezﬁm [ %q/(s)z —(2x) dx
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dt
piit 2x:tédx:?

1
—i=1
2

ar(OBCO) = j}2\/§dx+if1/(3)2 (1Y dt

Whenx%,t3and whenx —

33T 07 - o (2]
e d fogam] - Jun 3]

e

3

N2 o \5*_ . [3]

3

9 9. 1 N2
gin | = |[+—
3, 12

16 8

ar (OABCO) =2xar(OBC)

97 9 . ,(IJ
=2x——=sin | =|+
16 8 3

S|

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


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

:_[(}x3dx+j[:x3dx

Correct answer is D

Question17:

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

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

[Hint: ¥=X" if x>0 and ¥=—%" if x<0]

2
3

1
(A) 0 (B) 3 (©) (D)
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ATA

¥ =1
|
ol Bil. 1)
C
- -
el A
X (-1, —[lE X
¥--¥ ¥
r=-] ¥ =
required area = J._]] ydx
= j] x|x‘afx
-1
= J-: x dx + [:xzd_x

{5].45]

Correct answer is C.

Question 18:

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

4(4;r—\/§)

- (4r+3) 2(8z—3) 2 (87 +3)

4
(B) 3 ©) 3 (D) 3
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Required area = 2[ Area (OADO) + Area (ADBA)]

2[ ar (0ADO)+ ar(ADBA)] D' Voxds+ V16— dx}
- 2[0 J6xdx+ 2]2 16— x* dx
=26 [ xdv+ 2 16— *dx

3 4
ZZngg{xz} +2{5\jl6 X +%sml[xﬂ
2

4

J_(zﬁ o)+z{{o+8sm ()}{2‘5+8Si"1(%m
:16;/§+2{8x%_2\5_8xﬂ

__16;/_ SN i
_16\/1247:712\/18”

3

43116

3

= g[ﬁlﬂ + «,/';’} units
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Area of circle =:rr(:f*)2
2y
=16r

required area=16m — %[4;: + \/3]
=%[4x3n —4;:—\/5]
:2(83—\6)

Correct answer is C.

Question 19:

T
. <Sxs<—
The area bounded by the y-axis, ¥ =cosx and y =sinx when =R 2.
@) 2(+¥2-1) (B) V2 -1 (C) V2 +1 (D) v2
Yy
PECoSN VTSI
L i
/%)
X, te X
0 cE"
p.
b

Required area = Area (ABLA) + Area (OBLO)
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ar(ABLA) + ar(OBLO) = jll xdy + j%xaj/
= 0

1
1 —
= j , cos™" vy + J-Oﬁ sin”! xdy
2

1 1 a1 1
=|:cos (1)_TCOS —2J+\/;}+{
- | i 1
=m+$+m+—2—l
2
23_1
=J2-1

Correct answer is B.
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