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Class 12 Maths NCERT Solutions Chapter - 8

Application of Integrals Exercise 8.1

Q1:
Find the area of the region bounded by the curve y* = x and the lines x = 1, x = 4 and
the x-axis.
Answer:
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The area of the region bounded by the curve, y2 = x, thelines, x =1 and x = 4, and the

x-axis is the area ABCD.
Area of ABCD = r_rufr
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Q 2:

Find the area of the region bounded by y? = 9x, x = 2, x = 4 and the x-axis in the first

quadrant.
Answer:
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The area of the region bounded by the curve, y? = 9x, x = 2, and x = 4, and the x-axis
is the area ABCD.

Area of ABCD = [ ydx
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Q3:
Find the area of the region bounded by x? = 4y, y = 2, y = 4 and the y-axis in the first
quadrant.

Answer:

\n“

The area of the region bounded by the curve, x* = 4y, y = 2, and y = 4, and the y-axis
is the area ABCD.

Area of ABCD = J: xdy
= flﬁd&
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Q4:

-

Find the area of the region bounded by the ellipse 2 g
Answer:

3

X ¥
The given equation of the ellipse, 6 + E =1, can be represented as
Ay

B (0, 3)

¥
X' dv Al4,0) y

543219 1 2 34 5 =

Ty

It can be observed that the ellipse is symmetrical about x-axis and y-axis.

~ Area bounded by ellipse = 4 x Area of OAB

Area of OAB = ‘[l ydx
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Therefore, area bounded by the ellipse = 4 x 3n = 12n units



Q5:

Find the area of the region bounded by the ellipse ¥ + "—- =1

Answer:
The given equation of the ellipse can be represented as
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It can be observed that the ellipse is symmetrical about x-axis and y-axis.

~ Area bounded by ellipse = 4 x Area OAB

«. Area of OAB = j yax
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Therefore, area bounded by the ellipse = 4XT = Om units



Qé6:
Find the area of the region in the first quadrant enclosed by x-axis, line x = ﬁ) and the

n 2 2
circle x"+ )y =4

Answer

The area of the region bounded by the circle, x* + y* =4, x = /3y, and the x-axis is the
area OAB.
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The point of intersection of the line and the circle in the first quadrant is (ﬁl]
Area OAB = Area AOCA + Area ACB
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Therefore, area enclosed by x-axis, the line x = \ﬁy, and the circle x* + ¥* =4 in the first

ﬁu+ _3(7:

quadrant = —+ ————=— units
2 ¥ 2 3

Q7:

o
Find the area of the smaller part of the circle ¥ + y? = a* cut off by the line x= =
Answer:

The area of the smaller part of the circle, x> + y? = a2, cut off by the line, x= % , is the
2
area ABCDA.
Y,

¥

It can be observed that the area ABCD is symmetrical about x-axis.

~ Area ABCD = 2 x Area ABC



Area of ABC = ﬁ, yax
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Therefore, the area of smaller part of the circle, x* + y? = a?, cut off by the line, x =

_a(m .
is — ——I}umts.
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Q 8:
The area between x = y? and x = 4 is divided into two equal parts by the line x = g, find
the value of a.

Answer:

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

~ Area OAD = Area ABCD

A
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It can be observed that the given area is symmetrical about x-axis.

= Area OED = Area EFCD



Area OED = [ ydx
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From (1) and (2), we obtain
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Therefore, the value of a is (4)°.



Q9:

Find the area of the region bounded by the parabola y = x?and V' = M

Answer:

The area bounded by the parabola, x¥* = y,and the line, v = M, can be represented as

Y X =y
4
y= |y
o A
H
i
X b < 5 X
{0, 0y © M
v ¥

The given area is symmetrical abouty-axis.

- Area OACO = Area ODBO

The point of intersection of parabola,x?= y, and line, y = x, is A (1, 1).
Area of OACO = Area AOAB - Area OBACO

| 1
Area(ﬂ"AOAB:;xOBxABz;xlx] =

1
2

3 I
Area of OBACO = Ix dx = ‘E.rz dx = {%} :%

u

= Area of OACO = Area of AOAB - Area of OBACO

Therefore, required area = E[H =; units



Q 10:

Find the area bounded by the curve x* = 4y and the line x = 4y - 2

Answer:

The area bounded by the curve, x* = 4y, and line, x = 4y - 2, is represented by the
shaded area OBAO.

v

Let A and B be the points of intersection of the line and parabola.

{51
Coordinates of point A are [vl.E]

Coordinates of point B are (2, 1).

We draw AL and BM perpendicular to x-axis.
It can be observed that,

Area OBAO = Area OBCO + Area OACO ... (1)
Then, Area OBCO = Area OMBC - Area OMBO
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Similarly, Area OACO = Area OLAC - Area OLAO
) x+2



Q11:

Find the area of the region bounded by the curve y? = 4x and the line x = 3
Answer:

The region bounded by the parabola, y* = 4x, and the line, x = 3, is the area OACO.

A

vY Viws

The area OACO is symmetrical about x-axis.

~ Area of OACO = 2 (Area of OAB)

AmaDAcozz(fy¢@
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Therefore, the required area is SJE units.



Q12:

Area lying in the first quadrant and bounded by the circle x> + y? = 4 and the lines x = 0
and x = 2 is

2 | A

w | =

T
D. —
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Answer:
The area bounded by the circle and the lines, x= 0 and x = 2, in the first quadrant is
represented as
Y

y?

o Area OAB = f ydx
= f\M—x?dx
x 5 4. x i
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Thus, the correct answer is A.



Q13:
Area of the region bounded by the curve y? = 4x, y-axis and the liney = 3 is
A.2

WD O

D.
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Answer:
The area bounded by the curve, y? = 4x, y-axis, and y = 3 is represented as
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Thus, the correct answer is B.



Exercise 8.2

Q1:
Find the area of the circle 4x? + 4y? = 9 which is interior to the parabola x* = 4y
Answer:
The required area is represented by the shaded area OBCDO.

‘r

A

Solving the given equation of circle, 4x* + 4y® = 9, and parabola, x> = 4y, we obtain the

] and D \I -u@,%)
\ .

—

1
2,

f —
point of intersection as B l 42,

It can be observed that the required area is symmetrical about y-axis.

~ Area OBCDO = 2 x Area OBCO

We draw BM perpendicular to OA.

Therefore, the coordinates of M are (JZ_,O)

Therefore, Area OBCO = Area OMBCO - Area OMBO
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Therefore, the required area OBCDO is
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Q2:

Find the area bounded by curves (x - 1)?+ y?’ =1and ¥ +y2 =1
Answer:
The area bounded by the curves, (x - 1)2+ y* = 1 and x* + y2 = 1, is represented by

the shaded area as

On solving the equations, (x - 1)> + y* = 1 and x> + y° = 1, we obtain the point of

intersection as A ] ﬁ ]and B ] . ﬁ
2 2 _2

]

s -

It can be observed that the required area is symmetrical about x-axis.

~ Area OBCAO = 2 x Area OCAO

We join AB, which intersects OC at M, such that AM is perpendicular to OC.

]
The coordinates of M are (;\U].
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= Area OCAO = Area OMAO+ Area MCAM
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Q 3:

Find the area of the region bounded by the curves y =x?+ 2,y =x, x =0and x= 3

Answer:
The area bounded by the curves, y =X + 2,y = x, x = 0, and x = 3, is represented by

the shaded area OCBAO as

Then, Area OCBAQO = Area ODBAO - Area ODCO
= L[.x + 2):&‘— _dex

{314
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Q 4:

Using integration finds the area of the region bounded by the triangle whose vertices are
(-1, 0), (1, 3) and (3, 2).

Answer:

BL and CM are drawn perpendicular to x-axis.

It can be observed in the following figure that,
Area (AACB) = Area (ALBA) + Area (BLMCB) - Area (AMCA) ... (1)
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Equation of line segment AB is
3-0

T 1+1

y-0 (x+1)

3
r= +1
y=2 (e
- I
.'.ATCEI(ALBA)=[§(.T+]]61Y=E B p| =2 ettt |mHiis
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Equation of line segment BC is

.

1
y=—(~x+7
3 2( x+7)

y=3=

= 3
: & 9 :
Arca(BLMCB):J"l(—.r+7).;f.~.—=l[—‘—+7x] =—[——+2|+1-7]=5 units
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Equation of line segment AC is

2-0
—0=2""(x+1
y=0=3 )

|
y=—(x+1
y=5(x+1)
« Arca(AMCA) = = [ (x+1)dv=1| Tt :1[g+3-l+l = 4 units
24 20277, 212772

Therefore, from equation (1), we obtain
Area (AABC) = (3 + 5 - 4) = 4 units



Q5:
Using integration find the area of the triangular region whose sides have the equations y
=2x+1,y =3x+ landx = 4.

Answer:

The equations of sides of the trianglearey = 2x +1, y = 3x + 1, and x = 4.

On solving these equations, we obtain the vertices of triangle as A(0, 1), B(4, 13), and C
(4, 9).

Bi4, 13)
x=4

It can be observed that,

Area (AACB) = Area (OLBAQ) —-Area (OLCAQ)

= f(3x+1)dx— E(Zx-kl)dx

= 4 = 4
{33“ } {Bx" }
={ ===+ ~|—C—k2
2 2
= 0 - o

=(24+4)-(16+4)
8-20

=8 units

[ ]



Qe6:
Smaller area enclosed by the circle x2 4+ ¥ = 4 and the linex +¥ = 2 is
A.2(n-2) B.n-2

C.2n-1 D.2(n + 2)
Answer:

The smaller area enclosed by the circle, X+ y2= 4, and the line, X+ y =2, is
represented by the shaded area ACBA as

It can be observed that,

Area ACBA = Area OACBO - Area (AOAB)

- f\.ﬁdxm f(B-x)fi\'
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Thus, the correct answer is B.



Q7:

Area lying between the curve y? = 4x andy = 2x is

A2 B. |

3

c. | D.

4 4
Answer:

The area lying between the curve, y* = 4x and y = 2x, is represented by the shaded
area OBAO as

Y >
U y = 2
AL 2)
X 0 i
h (0. 0) g
{1, 0)
w7

The points of intersection of these curves are O (0, 0) and A (1, 2).
We draw AC perpendicular to X-axis such that the coordinates of C are (1, 0).

~ Area OBAO = Area (AOCA) - Area (OCABOQO)

= f. 2xdx— _rl 24x dix

el

3
2 ]
4
3
3
1
3
= — units

Thus, the correct answer is B.



Miscellaneous Solutions

Q1:

Find the area under the given curves and given lines:
(i) y = X3, x = 1, x = 2 and x-axis

(ii) y = x*, x =1, x = 5 and x -axis

Answer

i. The required area is represented by the shaded area ADCBA as

Yy k&

yY ¥V ¥._o
x=i

Area ADCBA = _[ ydx

1l

f x’dx
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ii.  The required area is represented by the shaded area ADCBA as

y=x
YJI 1 3 13
C
B_
X ol X
\‘rl“ 1[ - Yi==¢

x=1

Area ADCBA = .rx*dv

I

5 5
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Q 2:

Find the area between the curves ¥ = x and Y = x?
Answer:
The required area is represented by the shaded area OBAOQ as

3

w¥

5

vy

The points of intersection of the curves,y =x andy = X, is A (1, 1).

We draw AC perpendicular to x -axis.

» Area (OBAO) = Area (AOCA) - Area (OCABO) ... (1)

rlxd'c~ _E X dx
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Q3:
Find the area of the region lying in the first quadrant and bounded by ¥ = 4x°,x =0,y
=landy=4

Answer:
The area in the first quadrant bounded by ¥ = 4x*, x =0,y =1,and ¥ = 4 is
represented by the shaded area ABCDA as

Yy i
\ C BJ y=4
({l-‘ -
y D £ y=1
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- Area ABCD = f,;- d
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Q4a:

Sketch the graph of y =|x+ 3[ and evaluate E{x+3}(ﬁ

Answer:

The given equation is y =|x+3|

The corresponding values of x and y are given in the following table.

X

-6

~5

-4

3| = 2

-1

0

y

¥

It is known that, [.\‘+3] <0 for —6<x=-3 and (.r+3)20 for -3<x<0

e 3= o3 [

}_- { xl
+
< L2

“

9

2

X
I
=

H

9

3

:

—+3x

[

x+ 3 dx
}-1

(-6)

4

-

-

(-3)
2
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Q5:
Find the area bounded by the curve y = sin x between x = 0 and x = 2n
Answer:
The graph of y = sin x can be drawn as

Y

-

‘A

-
=
e
a
,«6
D
E
-

~ Required area = Area OABO + Area BCDB

!

Tl
— EsmdeL sin x dx

=[-cosx] +l[—cos x]
= [—cos T 4008 l)] +|-cos 21 +cos n[
=1+1+4|(-1-1)

=2+|-2|

=242 =4 units



Q 6:

Find the area enclosed between the parabola y? = 4ax and the line y = mx

Answer:
The area enclosed between the parabola, y? = 4ax, and the line, y = mx, is represented
by the shaded area OABO as

Y A ¥ = mx 2

3 . ¥ = dax
vl d4a da
l.j_ E { lﬂ““ T mwr )
0.0 | :
‘-:{ : }0 ‘.‘ -
X C X
,‘..lr
. ) : da 4a
The points of intersection of both the curves are (0, 0) and | —,— |.

mom

We draw AC perpendicular to x-axis.

~ Area OABO = Area OCABO - Area (AOCA)

... $a
= |" 2y ax dx - I'"‘ mx dx
] /]

Ay
3 |w’ dar
ri r? ;.llll
=2Ja| | -m|=
3 2
- (]
2 1}
3 B 3
4 da 2 m|{ d4a
3 m° 2\m
_32(:3 m( 164"\
3’ 2\ om'
324° 84’
3t om’
8a’ .
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Q7:
Find the area enclosed by the parabola 4y = 32 and the line 2y = 3 + 12

Answer

The area enclosed between the parabola, 4y = 3x?, and the line, 2y = 3¢ + 12, is
represented by the shaded area OBAO as

AY
. 124 B
-l!' 3~ 14 / :-4‘L 12)
1od - ¥
ot I:
BT :
T+ :
G :
4t 5
(—2,3)A¥ 3l -
A :
o : 1t Eu 5
* i L .l
__:/44 3-2 O jOfy 2 3 &
—1
2y =3x+ 12 B |
3 L
¥y

The points of intersection of the given curves are A (-2, 3) and (4, 12).
We draw AC and BD perpendicular to x-zxis.

~ Area OBAO = Area CDBA - (Area ODBO + Area OACO)

]

';
% h+|2)dr— f %dx

L

—[ 24+ 48 - 6+"4]——[64+8]

‘L.-J
LJ
I_I
I
£l w
| — |
r_‘__]|4'€u
[ |
IIJ -

ml—

..J—

=5[9u]—:1—[72]
=45-18

=27 units



Q 8:

v)

Find the area of the smaller region bounded by the ellipse %--!-14— =1 and the line

X ¥
3 2

Answer:

3 3

The area of the smaller region bounded by the ellipse, f_; + 1:— =1, and the line,

4 7"- =1, is represented by the shaded region BCAB as

0| =

b, AN Y X
1_54—Q
3% . S
R
.4.
5+
,

~ Area BCAB = Area (OBCAO) - Area (OBAO)

- I:E\[lﬂj;dr-f%l-%]dr

-_{:\!9—3'34:1’.:]—%_[?(3-@&
_ 1 5 P
%\W-bgsin'l %] -£|:3x-~x=~:|
= 0
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Qg: i 1

x oy X y
Find the area of the smaller region bounded by the ellipse — + b— =1 and the line —+ E =1
a a

Answer: g
The area of the smaller region bounded by the ellipse, ~— + F =1, and the line,
P !

2 + 1:; =1, is represented by the shaded region BCAB as
[

AY

* Area BCAB = Area (OBCAO) - Area (OBAO)

= ' 1-;03- fb(l-i}h
=a"’ fﬁdx~z [ (a-x)is

5 o Ay
bl|x 77— = a , 4 x x"
= a —-x°+—sin -{ax—
al |2 2 al, 2],




Q10:

Find the area of the region enclosed by the parabola x*> =y, the line y = x + 2 and x-axis
Answer:

The area of the region enclosed by the parabola, x? = y, the line,y = x + 2, and x-axis
is represented by the shaded region OABCO as

4

{—I‘ | }:9"

B i e

L

il

I
The point of intersection of the parabola, X2 = y,and theline, y=x + 2, is A (-1, 1).

=~ Area OABCO = Area (BCA) + Area COAC

i E (x+2)dx + _[: x'dx

2 -1 ‘; i
o ] +H
2 L L3,




Q11:
Using the method of integration find the area bounded by the curve I\ +\l =1

[Hint: the required region is bounded by linesx+y =1, x-y=1,-x+y=1and - x
-y =11]

Answer:

The area bounded by the curve, X‘ +‘$| =1, is represented by the shaded region ADCB as

YI

R
i

The curve intersects the axes at points A (0, 1), B (1, 0), C (0, -1), and D (-1, 0).
It can be observed that the given curve is symmetrical about x-axis and y-axis.

=~ Area ADCB = 4 x Area OBAQO

%0

=2 units



Q12:

Find the area bounded by curves l[-\‘.-,lf'_] :y2x'and y= M]

Answer:

The area bounded by the curves, {(11) iy x* and y= lx

shaded region as

v

} , is represented by the

It can be observed that the required area is symmetrical about y-axis.

Required area = 2[ Area (OCAO)- Arca(OCA[}O)]

=2 Exctr—_[xldr]

0 I
o] (i8]
1) 1 ]
| |,
w-
- |
| — |
(0 R
| I
L =)
—

Il
1
I
| = | —
| I |
Il
ed | =
3
=
-



Q13:
Using the method of integration find the area of the triangle ABC, coordinates of whose
vertices are A (2, 0), B (4, 5) and C (6, 3)

Answer:
The vertices of AABC are A (2, 0), B (4, 5), and C (6, 3).
A
s
il

Fn

Equation of line segment AB is

5=10
y=0= 4_2(:(—2)
2y =5x-10
5
r=—(x-2 1
y=2(x-2) (1)
Equation of line segment BC is
3=5 \
- . -4
pime g4

Equation of line segment CA is
0-3

y=3=——(x-6

y-3=3-2(x-6)

—~4y+12=-3x+18

4y=3x—6

y=3(x-2) -(3)



Area (AABC) = Area (ABLA) + Area (BLMCB) - Area (ACMA)

- J:%(x—z):ir+ f[—.\‘+9)dx— j‘;%(x—?.)dt

=;[8—8—2+4]+[—18+S4+8—36]—%[]8—12—2.+4]

3
=5+8—-=(8

=13-6
=7 units

Q 14:

Using the method of integration find the area of the region bounded by lines:
2x+y=4,3x-2y=6andx-3y+5=0

Answer:

The given equations of lines are

2x+y=4..(1)

3x-2y=6..(2)

And, x -3y +5=0..(3)

IY ix—-2y=90




The area of the region bounded by the lines is the area of AABC. AL and CM are the

perpendiculars on x-axis.
Area (AABC) = Area (ALMCA) - Area (ALB) - Area (CMB)

152 fo-ana- (25
:%[%;+SVI-{4X“X{K—%{3;: *T

| .

_%{m 20—%—5}—[8—4—&“ []—%[24—24—6“2]

(1509

3 2

=22 .3

_3—4: 132 :3_ units
2 2 2

Q 15:

Find the area of the region {(x_. ;) - y: <4x, 45 +4y° < 9}

Answer:

The area bounded by the curves, {[x's y): ¥ <4x,4x +4y7 < 9} , is represented as

[ Ty
C”
54 i - '.'Q‘

X' S oy aB\2 ) .
5 339 MR T4 5
‘. —| l" '

l'z"'{‘ ()
4
%




1 1 =
The points of intersection of both the curves are[?. \E] and [;’—'—\JZJ

Fa e

The required area is given by OABCO.
It can be observed that area OABCO is symmetrical about x -axis.

~ Area OABCO = 2 x Area OBC

Area OBCO = Area OMC + Area MBC

| 3
= L—'Z\;’; dx + J;I %\!9—4,\': dx

1D |

= I:Eﬁ d.r+f

Q 16:
Area bounded by the curve y = X3, the x-axis and the ordinates x= -2 and x = 1 is

A. -9 c. 15
4
g. - 12 . 17
2 i
Answer: |
A Y4 4
s
(1 1)
- ¢ 0 - -
¥ / A X
-2, —31[?
v ‘,.‘II

Required area = '[‘_v.:ir

The correct answer is D.



Q17:

The area bounded by the curve y = x ‘,r‘,x-axis and the ordinatesx = -1 and x=1is
given by
[Hint: y =x? ifx >0andy = —x?if x < 0]

A. 0
B. |
3
5
C. =
3
p. 4
3
Answer:
AY4 4
y=xp
B(1. 1)
- cLo¥ e
n o A |t
¥ eayn %
—1
Yo7 ¥
e | v x=1

Required area = [t vdx

= L X [xjdx

= '[: X dy + _Exzd,r

2
— units

Thus, the correct answer is C.



Q 18:
The area of the circle x> + y? = 16 exterior to the parabola y? = 6x is

A. ;(411-\16)
B. ;(4H+J§)
C. ;(3,;_J§]
D. %(4rr+xf§)

Answer:

The given equations are
K = 16.::(1)
y? = 6x ... (2)

-t ! PRV

(2,-2J3)

v

Area bounded by the circle and parabola



=2[ Area(OADO)+ Area(ADBA) |

=2-[’Jﬁdx+f\!16—x-’dx]

2

=] B +2|:%\!16—x2+?5in 'i]

4

d
2 J,

[ -am )

d
£

=“_~;’3(m)+z[4n-m_sﬂ

:%+En—4ﬁ—§n

:-4\/§+6n—3\!§*2n]
4r
= 3 _J§+47t:|
4

= -4T[+ J‘;‘] units

Area of circle = n (r)?
=n (4)°
= 16n units

.. Required area =16mn —;[41: B Jf;]
%[4;«3;:—4::—\!5]
= %(811-\5] units

Thus, the correct answer is C.



Q19:

The area bounded by the y-axis, y = cos x and y = sin x when (< x <
A. 2(V2-1)
B. 21

C. \E+1
D. \2

Answer:

The given equations are
¥ =08 x .. (1)

And, y = sin x ... (2)

YII

Aly=cosy  v-simx

LESE

(.’F. i )
4 42
. 4 2 X
- o TE

)

'y

Required area = Area (ABLA) + area (OBLO)

= L’ xdy + _[]1 xdy

=

1
= f, cos ' ydy + L sin”' xdy

Integrating by parts, we obtain

oA



1 B
=[_vms" yﬂ,fl—y:] +[xsin"x+ N :I‘”

i

[ (G g oo ()

- 1 s 1
AR AT AN
=2

2
= \5—1 units
Thus, the correct answer is B.

Put 2x = mafr_‘;’

-

When x = § { =3 and when x = J-.!=i
2 2

- [:2Vx dx‘+%f JBY () di

1 |2

q T o (-3 3]

=3j§ l“mzsml(l)} {2J§+:sin-'(;]H
L (3))
2

3 16 4 8
_9x_9 -1[1)+£
16 8 3 12
; _ 9 9 . (1) N2V 9% 9 . (1) 1 _
Therefore, the required areais | 2%| — ——sin" | — |+—— | |[=— ——sIn" | — [+ —= units
16 8 3) 12 8 4 3) 32
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