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APPLICATION OF INTEGRALS

Class 12t
Q.1) Find the area bounded by the curves 4y = 3x% and 2y = 3x + 12.
Sol.1)1) | 3x? = 4y g .
(.) parabola =4y _C.‘“'”’
(.) vertex (0,0) !
(.) open towards +ve y-axis f
2) = 3x + 12 o ] :
(.) line Xzt o Wb X
(.) points (0, 6) and (4, 0) Aﬂ"
Intersection points: ,
Solving 3x2 = 4y and 2y = 3x + 12 k
We have (4,12) and (- 2, 3)
. 4 (3x+12 3x2
Required area = f_24( . ) — (T) dx
= %f_2(6x + 24 — 3x2) dx
3 (4 2
Zf_2(2x+8—x ) dx
344
=2 [xz + 8x — x—]
4 312
3 64 8
=3[(16+32-27) - (4 ;81“‘)]
3[80 , 28] _ 3 /108 1
=53 =1 () =T =2
. Required area = 27 square units ans.
Q.2) Find the area bounded by y? = 4ax andy =
Sol.2)1) | y? = 4ax
(.) parabola Yy Y Pk
(.) vertex (0,0) AL
(.) open towards +ve x-axis B : ‘i %’)
«me
2) y = mx 0.0
(.) line Xt ¢ o

(.) passing through (0,0)
Intersection Points:
Solving y? = 4axandy =

we have, (0,0) and (4a ‘::ll) Y
Required area = me2 (2vavx — mx) dx

4a 3 2
— 2 = mx
:fmz(Z a.-x2 ——)dx
0 3 2

_(4_a)§ _ 2(4_‘1)2] 0]
o) -5 (00)

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

7 StudiesToday...

_32a®> 8a?

3m3 m3
_ 8a?

m3

. 8a? .
~ Required area — square units. ans.
m

Q.3) Find the area bounded by curve y? = 4a?(x — 1) andlinesx = landy = 4a.

Sol3)1) |x =1
(.) line parallel to y-axis at (1, 0)

2) y = 4a
(.) line parallel to x-axis at (0, 4a)

3) y? =4a*(x - 1)
(.) shifting parabola
(.) vertex (1,0)
(.) open towards +ve x-axis
Intersection Points:
Solving y? = 4a?(x — 1) and y = 4a
We have 16a? = 4a?(x — 1)
4 =x-1 = x =5 =~ point(54a)

Required area = f15(4a — 2avx — 1) dx
5

72 =da>{x—1)

= [4ax —2a .g(x — 1)3]1

3
- [20a -z (4)5] — [4a — 0]
=20a - 2% —4a
= 16a — 22
3
_ 16a
i ® 16
-~ Required area = j—a sg. units. ans.
Q.4) Find the area of the region bounded by x? = 4y,y = 2,y = 4 and y-axis.
Sol.4)1) | x%?= 4y
(.) parabola

(.) vertex (0,0)
(.) open towards +ve y-axis

2) y = 2
(.) line parallel to x-axis at (0,2)

3) y =4
(.) line parallel to y-axis at (0,4)

4) y-axis

Intersection points:

Solving x?2 = 4yandy = 4 we have (4,4)
Solvingx? = 4yandy = 2 we have (2v2,2)
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Required area = fOZﬁ(‘l —2)dx + f;ﬁ (4 - x;) dx

_ 2v2 _x_34
= (2x), +(4x 12)2\/5

- 4vZ + [16 - %] - [8vZ - 12

- 47 4120202

12 12
_ 128-32V2
T 12
_32-8V2
T3
. 32-8+2 .
. Required area = sq. units

Q.5)

Find the area of the region bounded by curvesy = x2 + 2,y = x,x = 0and x = 3.

Sol5)1) |y=x%24+2=x%2=y-2

(.) shifting
(.) vertex (0,2)
(.) open towards +ve y-axis

2) y = Xx
(.) line passing through (0,0) \
-
3) x =20
(.) y-axis
V=3
4) x =3
(.) line parallel to y-axis at (3,0) v¥y=0
Intersection point:
Solvingy =x2 + 2 andx = 3
Wehavex = 3&y =1
~ (31D
Required area = f03(x2 +2—x)dx
= (’—c— + 2x — ﬁ)3
3 2
=(9+6-2)-0
21
2
~ Required area = 22—1 square unit.  ans.
Q.6) Find the area of theregion0 < y < x?+1 ; 0 <y <x+1; 0<x <2
Sol6)1) |y =0
2) y<x?24+41 =>x?>2y-1
(.) shifting parabola
(.) vertex (0,1)
(.) open towards +ve y-axis
(.) solution outside the parabola
3) y<x+1
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4)
5)

) line passing through (0,1) & (- 1,0)

) solution towards the origin

0

2

) line parallel to y-axis at (2,0)

(.) solution towards the origin

x = 0&y > 0 means solution in 1°* quadrant.
Intersection points

Solvingy = x?+1landy = x + 1

We have (0,1) and (1,2)

Required area = fol(x2 + 1) dx + flz(x + 1) dx
1 2 2

3
=("—+x) +("—+x)
3 0 2 1

=E+1]+[@+2-(5+1)]

(.
(.
X =
x <
(.

6 6
. 23 )
~ Required area = — square units  ans.

Q.7)

Find the area bounded by the curves y = |x|,x-axis, x =-1andx = 1.

Sol.7) 1)

2)
3)
4)

y = x|x| —» two parabolas
(Jy=x%; x>0

= X =-1 XxX=1

vertex (0,0) open towards +ve y-axis

(Jy =—x2;x<0

Vertex (0,0) open towards — ve y-axis

X-axis

x = 1 —line parallel to y-axis at (1,0) (10)
1,

J(L1)
A

| (1,0)

x =-1 — line parallel to y-axis at (- 1,0) % < 5

Required area = f_ol —(=x)%dx + folxz dx
1

@)+ (2), :
-(0-{-9)+6-9

=-+
2

(8]

~ Required area = 3 59 units ans.

Q.8)

The area between x = y2 and x = 4 is divided in to two equal parts by line x = a. Find

value of a.

Sol.8) 1)

2)

3)

y=x

(.) parabola, vertex (0,0)

open towards + ve x-axis

x =4

(.) line parallel to y-axis at (4,0)
X =a

(.) line parallel to y-axis at (a, 0)
Area of region A:
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O) dx ....{due to symmetry}

=2 foa(\/; _

3. a
=2.2 (xi)
3 0
4 .
=3@vasq. units
Area of region B:

=2 ['(Vx - 0)dx

. Z(xz)‘*

4
_E[ - aZ] sq. units

....... {due to symmetry}

We are given that, area of region A = area of region B

4 4
-a a=—(8—a2)
3 3

3

3
2

= az=8—-a
= 2a; =8
= ag =4
2
= a=4s ans.
Q.9) Prove that the curves y2 = 4x and x? = 4y divide the area of the square bounded by lines
x=0,y=4,x = 0and x = 4 in to three equal parts.
Sol.9)1) | y?=4x
(.) parabola, vertex (0,0), open towards +ve x-axis
2) x? =4y
(.) parabola, vertex (0,0), open towards +ve y-axis
3) x =0
(.) y-axis % 4 x=4
4) x =4 .
(.) live parallel to y-axis at (4,0) :
5) y=0 < N g y=4
(.) equation of x-axis
6) y =4

(.) line parallel to x-axis at (0,4)
Area of region A

= [i'(4 - 2vx) dx

3 4’
= (4x - ixi)
3 0
-(16-2®)-©
16 .
=3 sg. units
Area of region B:
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32 16
T3 3

16 .
=?sq. units

Area of region C
4 2
=/, (xT — 0) dx

12/ 9
64 16 .
=— = —s(. units
12 3

Clearly, the parabolas divide the area of the square in to three equal parts.

Q.10) Find the area of the region {(x,y): x2 <y < |x|}
Sol.10)1) | x2 <y
(.) parabola
(.) vertex (0,0)
(.) open towards +ve y-axis x* =1 ;:‘ "
(.) solution inside the parabola x-=y
2) y < |x| y=X
(Jy < x ; x = 0/[line passes through (0,0)] 1.4)
(Jy <-x; x < 0 [line passes through (0,0)]
Required area = 2 fol(x —x)dx ... {due to symmetry} i
xz  x3\!
-2(5-%),

1 1 .
(—) = Esq units ans.
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