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APPLICATION OF INTEGRAL

Q.1) Find the area bounded by the curves y2 = 4xandx + y = 3

Sol.1)1) | y? = 4x

(.) parabola

(.) vertex (0,0)

(.) open +ve x-axis \

2) x+y =2

(.) line, point (0,3) & (3,0)

Intersection Point i ~ R T ¥

Puty? = 4xinx +y =3
y2

2 + r6)

= yx +y=3 L

=>y2+4y—12=0

> +6)y-2)=0

y=-6andy =2

x =9and x =1

points (1,2) & (9,-6)

New concept = f;’: (right curve ka x) — (left curve ka x)

or x =

2
Required area = f_26(3 —y) — dey
12
=— [ (12— 4y —y*) dy

T4

_ 342
12y — 2% - %]_6

(24-8-3)= (=72 -72+2°)]

16 — &+ 144 — 218
3 3

[ 224
160 — 5
:480—224]
| 3
(256)
3
4
3
. 64 .
. Required area = < 59 units ans.
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Q.2) Find the area bounded by y = xandy = x3.

Sol.2)1) |y = x line passing through (0,0)

2) y = x3. 7 y=2o°
Points (0,0),(1,1),(2,8),(-1,-1),(-2,-8)
Intersection point A

Puty = x iny = x3.

= x3 =x 3 5 ;
= x3-x=0

= x(x?2-1) =0
x=0,x =1,x =-1
. (0,0),(1,1) & (-1,-1)

1,-1)
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y=0,y=1,y =-1
Required area = 2 fol(x —x3) dx

-2 ~2() -2

. 1 .
Required area = > 59. units ans.

Q.3) Complete the area bounded by thecurvesx = a,x = 2,y =2%andy = 2x - x?
Sol.3)1) |y= 2x- x? (shifting parabola) )
x?-2x =-y
(x-1)2%-1=-y x=2 T
x-1D%2=-y+1 5.4
x-1D?=-(y-1 :
Vertex (1,1) R |
Open - ve y-axis ‘ z
y = 2% (exponential curve)
(0,1),(1,2),(24) ... o
x =0 (equation of y-axis)
x =2 (line parallel to y-axis at (2,0))
Intersection of parabola y = 2x - x? with x-axis =
Puty = 0
= 0 = 2x-x?
= 0=x(2-x)
x = 0andx = 2
Required area = foz 2% — (2x — x%) dx
2% x%\?
- (logz N x2 s ?)0
4 8 1
=(log2_4+§)_(@_0+0)
Required area = (@ — g) sg. units ans.
Q.4) Find the area bounded by curvesy =-1,y = 2,x =y3andx = 0
Sol.4)1) |y =-1 (line parallel to x-axis at (0, —1))
2) y = 2 (line parallel to x-axis (0,2))
3) x = y3 (points (0,0), (1,1), (8,2), (- 1,- 1), (-8,-2))
4) x = 0 (eq. of y-axis)

Picture graph

Required = f_ol <x§ — (—1)> dx + f08 (2 - x%) dx
= Exs + x](i1 + [Zx - %xg]j

=(0+0) — G (—1)3 — 1) + (16 -2 (8)§) - [2(0) —%(0)3]

Copyright © www.studiestoday.com All rights reserved. No part of this publication may be
reproduced, distributed, or transmitted in any form or by any means, including photocopying,
recording, or other electronic or mechanical methods, without the prior written permission.

Downloaded from www.studiestoday.com




Downloaded from www.studiestoday.com

QStucﬁes Today...

3 3
=—((-1)+(16-2x16)-0
1 64—48
-—(=3)+(57)
1,16 _17
T4 o4 :74
~ Required area = - 5% units ans.
Q.5) Find the area bounded by the y-axis,y = cosx,y = sinx when 0 < x < g
Sol.5)1) |y =cosx
_ 1oy = F 3. _m 1 T
x—o;y—lpx—6;y—2; _6'y_21x_21y_0
2) y =sinx
=0 =0 _r 1 - _ V3 _r =6
X = ,y— ,X—G;y—z;x—3;y—2;X—2;y—
3) y-axis
Intersection point Fi
y =sinx&y = cosx al ¥ = sin ¥
sinx = cosx 1) |
=Stanx = 1 LR ya——
_m / |
>x =7 (+:7) |
. 1 X, -
pon (£.2) N
3) - 1 6 3
V2
Required area = [#(cos x — sin x) dx
9 Yy
= [sin x + cos x]
=|5+5|-l0+1]
V2 V2
S22 4= 2=2 it
=75 = — = sq.units  ans.
Q.6) Find the area bounded by the curve y = cosx,x = Oandx = 2m
Sol.6) 1) Yy = COSX
x | 0| | |3m | 2n
2 2
2) y | 1]/0]-1]0 1
3) x = 0 (eq. of y-axis)
x = 2m (parallel to y-axis atx = 2m)
X ol TS >y
1.4
Required area = 4 fOE(cos x—0)dx ....{due to symmetry of cos x}
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=4 (sin x)g
=4(1-0)
Required area = 4 sq.units ans..

Q7)

Draw a rough sketch of the curve y = 2 cos? x in [0,7] and find the area enclosed by the
curvethelinex = 0, x = mand x-axis

Sol.7)1) |y =2cos?xin [0,7]

2)
3)
4)

4
x=0,y=2,x=5,y=0,x=n,y= 2

x = 0 (y-axis)
X =T
X-axis

picture

Required area = 2 [2(2 cos? x — 0) dx
_ EZ(1+COS 2x)
=2 [pHIOS0 ¢ gy

2[4 229

-2[(2+2£5) 0 +o)
-2[:+

Required area = m sq.units ans.
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