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NCERT Solutions Class 12 Maths Chapter 8

Applications of Integrals

Question 1:

Find the area of the region bounded by the curve »* = and the lines X=1,x=4 and the x-axis
in the first quadrant.

Solution:

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:

ar(ABCD) = [ ydx
[
- 4

x>

=3

Question 3:

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

Solution:
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ar(ABCD) = E xdy

- [i2day=2(,

3
_o| 2
_23

2 4

= %[(4)% _(2)3] = %[8— 242 ]

[
3
Question 4:
x2 yZ
: : e ]
Find the area of the region bounded by the ellipse 16 9 .
Solution:
“I!'
1
ELs

It is given that

9 16
2

X
e 12
4 16

Area of ellipse = 4*ar (04B)
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ar (OAB) = _.': ydx

2
=I43Jl—x—dx
0 16

=3j:\!16—x3dx

4
4

=%-%\'16—x2 +§sinh1§]o
=%_2\f16—16 +8sin"'(1)-0-8sin"' (0)
=EA3_’T]

al 2

3
=2[4

A
=3r

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

2 2
4 9

2
L ..
Y=Y
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Area of ellipse = 4*a” (04B)
ar(OAB) = j'; yex

2
=J‘;3 1-’%dx

=ir\!4—xzdx
2 do
3[.}:\/—2 4 . _le
==|=v4-x"+—=sin" —
2 2.0

2.2

3]

37

2

3n
. =4x—=61r
Area of ellipse 2 units.

Question 6:

Find the area of the region in the first quadrant enclosed by x-axis, line x = 3y and the circle
¥’ +y’ =4

Solution:

ar(OAB) = ar(AOAC)+ar(ABC)

ar(AOAC) = %XOCx AC

=—x+/Ixl
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4

ar(ABC)= [ _ydx
= [ Va-xax

X 4 AT
=| =+4—x" +—sin™ [—H
2 2 i2fls

3 )
= 2x5_7\;’ﬁ—2sm [TH

. B 2
__3:r—27r _ﬁ

3 2
|z B
_73 2

V3 a B_=

1
: =t ———=— _
Therefore, required area enclosed 2 3 2 3 square units.

Question 7:

X
Find the area of the smaller part of the circle " +»° =a” cut off by the line V2

Solution:

-4
The area of the smaller part of the circle, x'+y’=a’ cut off by the line, V2 , 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)=r%ydx
2
=_r; vat —x*dx
N
- ; "
= E\.!az—x2 +a—sin"(iJ]
| 2 2 a

k-

ORISR

2

a(rn

a _‘IJ
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.

Solution:

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

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

Hence, 4" (OED) =ar (EFCD)

(1)

ar (EFCD)

Il
3

-2 s—ﬂ (2)
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4

From (1) and (2), we obtain

2
Therefore, the value of =(4)*

Question 9:

Find the area of the region bounded by the parabola ¥ =x" and the line ' = o

Solution:

The area bounded by the parabola ¥ = ** and the line ¥ =[] , can be represented as

The given area is symmetrical about y-axis.
Therefore, ar(OACO) = ar(ODBO)

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

ar(&OAM)=%><OM x AM

=l><].><l
2

1
2
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ar (OMACO) = || ya

- J]xzdx
0
_[x_}
3 0

13
3

ar (0ACO) = ar(AOAM ) - ar (OMACO)
_1 ]
"2 3

I

&

1 1
= 2 —_=—
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:

y [-1 1 ]
Coordinates of point "4,

Coordinates of point B(2,1),
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4

Draw AL and BM perpendicular to x-axis.
ar (OBAO} = ar(OBCO) +ar (OA CO)

ar (OBCO) =ar (OMIBC) —ar (OMBO)

- [§+l} =2
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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Solution:

o edy

OACO is symmetrical about x-axis.
Therefore, 4" (04CO)=2xar(AOB)

ar(04C0)=2| [’ ydx]

=9 jjzﬁdx]

Required area is 8v/3 units.

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

T
3

T i
(A) = (B) 2 © (D) 4
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Solution:

ar(OAB) = I: vx

=[Va-xax

=|:%\}4-x2 +% i

Correct answer is A.

3

2

0

WWwWW.CUEMATH.COM



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

cuemath

THE MATH EXPERT

Question 13:

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

Solution:

ar (OAB) = _|': xdy

_py
= oTay

T
43 |,
1
=—(27

9

4

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:

1 1

B ﬁ,‘_] D(_\/Ef_
Solving 4x*+4y* =9 and x* =4y point of intersection [ 2) and 2/,
Required area is symmetrical about y-axis.

ar(OBCDO] =P ar(OBCO)

Draw BM perpendicular to OA

()

Coordinates of M are

ar(OBCO) = ar(OMBCO) - ar (OMBO)
94y )
=J‘ﬁ gdx—jﬁx—a&
0 4 o4
=1f‘5 9—4x2dx—lj-ﬁx2dx
2o 490

5 or a8
=%[xv9-4x2 +%sin"lg} -i[x?]

3 L §

:l{ﬁ 9—8+251n"'&] L(\/E)B
2 3 12
V2 9,22 V2
4 8 3 6
B
12 8 3
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4

Required area OBCDO
10v2 9. ,242() [V2,9. 242
=| 2X—| — 4+ =S — | [=| —+—8IN" ——
4/ 3 2 3 6 4 3 | units.

Question 2:

. 1V +% =1 3 5 8
Find the area bounded by curves (x=1) +»" =1 gnd x>+’ =1,

Solution:

felf 4yt

x

. (x—1)2+ 21 R : . . A[
Solving b and X" +»" =1 point of intersection
Required area is symmetrical about x-axis.

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

AM is perpendicular to OC

waesor ™ (32)
Coordinates of 2
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ar (OCAO) = ar(OMAO) +ar (MCAM)
jf,/l—(x—l)zdﬁjl; 1—:&4

[x—1

B

1 (x-17 +%sin"1 (x—l)}

+ [%Vl—xz Jrésin_1 x}

—

0

i 2
(] L (L) L (1)H+lsinl(1)1 1
4 2 2 2 2 2 4

eSSt Y

{a_ﬁ]
3 2 | ynits.
Question 3:

Find the area of the region bounded by the curves ¥ = X’ +2,y=xx=0 and x=3
Solution:
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ar (OCBAO ) =qr (ODBAO) - ar(ODCO)
3y 3
= [ (#* +2)dx— [ xax
] 0

L 15
=[9 +6]—B]

i
2

_a
2

Question 4:

Using integration finds the area of the region bounded by the triangle whose vertices are
(-1,0).(L3) anq (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
1+1

y =%(x+l)

y-0=

(x+1)
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ar (ALBA)= j_l%(xn)dx

=2 l+l—l+1
22 2

=3

Equation of BC is

ar(BLMCB) = f-;—(-x+’?)dt

1| x? i
=—| —+7x
5]

=l —2+21+1——7
2l 2 2

=3

Equation of AC is

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

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

y=2x+Ly=3x+1 and x=4.
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Solution:

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

B4, 13)

¥=4
L (4,9)
X 0,13 A 4k ; X
- ol T -
vY

ar (AACB) = ar (OLBAO) -~ ar(OLCAO)
= ’[:(3x+l)dx_—j:[2x+l)dx

3x? i 2x !
=[_+x} _[_H}

2 i 2 0
=(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) 21 -1 (D) 2(7+2)
Solution:
¥
&
XHyi=4
B C
10, 2
X, WX
o o)
x+y=1
yv¥
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4

ar(ACBA) = ar(OACBO) - ar(AOAB)

= I;ﬂa{r—f:(g_x)dx
(35 s 2] -2
= [2x%}_[4_2]

~(7-2)

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
Solution:
y=&
y=dx
FA(1,2)
. nC(L 0) -
N 001 3 3 oo

Points of intersection of curve »* =4x and ¥ =2x are 0(0:0) ang4(L2)
Draw AC perpendicular to x-axis.

Coordinates of C are (1,0)
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ar (OBA O) =qr (AOCA)— ar (OCABO)
1 1
= [ 2xdlx - jo 2xdx

1

.]:2 : x%
=2H;2 3

2 by

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

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

Solution:
(i) y=x",x=1x=2 and x-axis

& & &

v =1 =
2
ar(ADCBA) = [ yx
=L2x2dx
ES
3 1
_81
3 3
7
3
() y=x"x=1x=5 and x-axis
¥ BN
F/
LY 0 X
v¥ia V53
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ar (ADCBA)= [} y
= JTx"dx

{5]

=625——

=624.8

Question 2:
Find the area between the curves ¥=x and ¥ =X".

Solution:

v

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

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

1 L
= [ xdx— [ xdx
] 0
_x_zl—x_3]
2[! 30
oL |
Z 3
=L
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:

ar (ABCD) = [ xdy
oy
=l

-
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Question 4:

0
Sketch the graph of V= ¢ +3] and evaluate lex +3) 9,

Solution:
X -6 -5 —4 -3 -2
Y 3 2 1 0 1
"
ﬁ.
AL
01 2 3 4 -

("’“’3)50 for -6<x<-3 and (“’3)20 for 3<x<0

f6|(x+3)|dx=—j__;(.x+3)dx+_[_:(x+3)dx

.2 =3 2 0
2 43x| 4 +3x
L 2 -6 2 -3

=

Question 5:

[l

)

Find the area bounded by the curve ¥ =sinx between x=0 and x =27 .
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4

Solution:

Area bounded by the curve = Area OABO + Area BCDB

ar (OABO) +ar (BCDB) = J‘: sin xdx + J‘h sin xdx

=[~cosx] +][-cos x]i"|

=[-cos7 +cos0]+|-cos27 +cosm
=1+1+|(-1-1)

=2+|-2|

=242

=4

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

Solution:

L .

4a 4aj

Points of intersection of curves are (0’0) and (mz " m
Draw AC perpendicular to x-axis.
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ar (OABO) =ar (OCABO) —ar (AOCA)
da

SRS

3m> 2\ m'
B 324’ _E
3m*  m’
802
N 3Im’

Question 7:

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

Solution:

Points of intersection of curves are A(_2s3) and B (4’12).

Draw AC and BD perpendicular to x-axis.
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ar(OBAO) = ar(CDBA)—ar(ODBO + 0ACO)
Z
- l(3,-ac+12)abr_j“‘3iafx
29 2 4
2 4 34
=l[3i+12x} _g[x_}
2| 2 L 43,
=%[24+43—6+24]—%[64+8]

1 1
=—|90|-—|72
L [90]-1[7]
=45-18

=27

Question 8:

Find the area of the smaller region bounded by the ellipse

Solution:

WWwWW.CUEMATH.COM
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ar (BCAB) = ar(OBCAO)—ar(OBAO)

j 1——a!x j (l—;]
]‘ 9 xdx}—j@ x)dx

Il
wWlke Wl Wk wl
[N ENa]
r S
o[
~—
| I |
|
(ISR S
e |
|
Moo
|

| 4 2
200 -2)
3 4

-2(x-2)

Question 9:
x_z -+ y_2 =1 X + Y =1

Find the area of the smaller region bounded by the ellipse a® »° and the line « b
Solution:

AY

"Y'
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ar(CBA) = ar(OBCAO)—ar(OBAO)

2
=['b 1—%&—]05[1—3&

[ 2 o Fe
LA EN e gLt WEr A N P
al |2 2 al,

(53]

Question 10:

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

Solution:

Point of intersection of X =¥ and ¥ =x+2 , 18 A(—l,l) and C(2’4).

y=xt+2
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Now required Area = Area of trapezium ALMB- Area of ALODBM
ar (irap ALMB) - ar(ALODBM )= [ (x+2)dx - | ¥*dx

2 2 372
{2 {]
2 -1 3 -1

Question 11:

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

Solution:

xy=1

Curve intersects axis at points A4(0,1),B(1,0),C(0,-1) ang D(-1,0)

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

=4f (1-x)dx
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Question 12:

Find the area bounded by curves {(x.3):y2 x> and y =[x}

Solution:

Required area is symmetrical about y-axis.

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

2 ar(0C40)-ar(0CADOY]=2| [ xds [ x*dx]

{511

) l_l]
2 3

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

vertices are A(Z,O),B(4,S] and C(6’3).
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\J

Solution:
‘Y
P B (4,5)
Jp4
...J, rC(ﬁ‘ 3]
uz |:
. reo g
‘qédml 6 7
-2¢
P L
-4
~54
Yy
Equation of AB is
5-0
—0=—(x-2
y=0=7—(x-2)
2y=5x-10
y=g{x—2)
Equation of BC is
$=5
—5=——(x—-4
e
2y—-10=-2x+8
2y=-2x+18
y=—x+9
Equation of CA i1s

0-3
—3= -6

—4y+12=-3x+18
4y=3x-6

y=%(x"2)
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ar (AABC') = ar(ABLA) - ar{BLMCB) mar(ACMA)

_ J:%(x—Z)dx+ [ (~x+9)dx - jj%(x—z)dx

2 1 2 6 2 6
=i[x__zx} {_9] —i[x——zx}
2| 2 L | 2 , 42 ,
=%[8—8—2+4]+[—18+54+8—36]—%[18—12—2+4]

3
=5+8——(8
+8-2(9)

=13-6
=Tunits.

Question 14:
Using the method of integration find the area of the region bounded by lines:
2x+y=4,3x-2y=6 and 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)

_I[x-i-S ) I 4— 2} I(3x 6}!)(

5 4 4
.| —|:4Jc—3c2:|2—l 3i—6
3| 2 1 2] 2

1 2

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

1 45

-(32)-0-30

.-
2
_15 4
2
15-8

2

s
2
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Question 15:

{(x,y):y2 <4x,4x* +4y' < 9}

Find the area of the region

Solution:

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)

1 3
=I§2J§dx+ﬁ%\f9—4x2dx
2

= [F2rde+ j Lo
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put 2xt:>dx%

-1

b | =

Whenx——.,i=3and whenx—

ar(OBCO) = IO%ZJ;dx—O—%fJ@)Z () dr

o | W

3 |2
= 3
x? 1]¢ 9 ¢
=2 = +— —\j9tz+—sin_l[—]
3 4[2 2 3/,
L2 o

SEBIT R

-2t )2 ()]

9 (1)’ +%sin‘1 [%]H

r | =

3

om 9 _1[1] N2
sin b ——

ar (OABCO)=2xar(OBC)

9 9. _1[1] V2
= e | B ey
16 3 3) 12

or 9 . _l[l] V2

=———8il" | =

8 4 3

=9_?r_gsin'l [l}.kL
8 4 3) 32

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
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Solution:

required area = J‘l ydx + J.; ydx

= J'_Dz Xldx+ _L: X dx

] %]
] .(:_2);.1_]

4 4

#
= 4+1J:£
4 4

Correct answer is D

Question17:

The area bounded by the curve ¥ =% |x|, x-axis and the coordinates x=-1 and x=1 is given
by

[Hint: ¥=*" if x>0 and ¥=—X" if x<0]

2
3

[SSEIEN

1
(A) 0 (B) 3 (C) (D)

WWwWW.CUEMATH.COM



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

cuemath

THE MATH EXPERT

Solution:
AYh 4
¥ =xlx]
] 0
) s A
X “L-np X
LETL B
x=—1 ¥ k=]

required area = J'_!] ydx
= El x|x|dx

= J-:xzdx + Ll x dx

5]51

Correct answer is C.

Question 18:

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

4(47{—\6) i(47r+\/§)

4
(A) 5 (B) 3 —\/g) —(8?!+’\/§)

4
© 3 (D) 3
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Solution:

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

2[ ar (OADO)+ ar (ADBA) |- 2“02 Joxde [ V165 dx}
=2 oxdr+ 2[ V16— dx
= 26 [[ xax+ 2 V16— dx

372 4
2x@xg{x2} +2{§«j16 X +%sm'l[zﬂ
1]

2

a2 (3]
16\/_ {8 e T SX—}

3

= 16\/§+8n74\/_78—ﬂ
3 3
1633+ 247 123 -8z

3
434167
-3

:i 4n+\/§ URnits
3L4m 3
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Area of circle = (r)’

-7 (4

=16r

required area =161 —2[4:1* +\f?_’:|
=g[4x3ﬂ—47c—\/§:|

4
= "g ( 8t — ‘\/5)
Correct answer is C.

Question 19:

. : 0<x< i
The area bounded by the y-axis, ¥ =c0sx and y =sinx when 2.
) 2(¥2-1) (B) 2 -1 (C) V2 +1
Solution:
Y
=COS¥  yTsnx
4 D
L
e
4
]{:. iz
0 z
2
Y'y

Required area = Area (ABLA) + Area (OBLO)
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1
ar (ABLA) +ar (OBLO) = j}_ xdy + J.Oﬁ xdy
2

1
1 =
= I L cos | ydy + J.OVE sin ' xdy
;3

Correct answer is B.
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