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Chapter: 8. Applications of Integrals
Exercise 8.1
1. Find the area of the region bounded by the curve y? = x and the lines x =1, x =4 and
the x— axis in the first quadrant.
Solution: The required area of the region is the shaded region in the following figure
F N " x =1
The area of the region bounded by the curve y = f (x) the lines x=a,x=b and x—
b
axis is J' f (x)dx].
The area of the shaded region is the region bounded by the curve y* = x , the lines
x=1,x=4 and the x— axis in the first quadrant.
4
Hence, the required area is A= I&dx
1
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f«f xdx

1
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o X"dx=——;n#-1

E ‘[ n+1
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14 .
= ?square units

Therefore, the area of the region bounded by the curve y? = x and the lines

x=1,x=4 and the x— axis in the first quadrant is %square units

2. Find the area of the region bounded by y® =9x,x=2,x=4 and the x—axis in the
first quadrant.

Solution: The required area of the region is the shaded region in the following figure

The area of the region bounded by the curve y = f (x) the lines x=a,x=b and x—

b

If(x)dx.

a

axis is

The area of the shaded region is the region bounded by the curve y* = 9x, the lines
x=2,Xx=4 and the x— axis in the first quadrant.

4
Hence, the required area is A= I 3/xdx
2
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A= 3j1 \/;dx
2

- 4
3
X2
3
L2 1

_3 %j(g_zéj

= (16 = 4J§) square units

=3

Therefore, the area of the region bounded by the curve y* =9x and the lines
x=1x=4 and the x— axis in the first quadrant is (16—4\/§)square units

3. Find the area of the region bounded by x* =4y,y =2,y =4 and the y — axis in the
first quadrant.

Solution: The required area of the region is the shaded region in the following figure

The area of the shaded region is the region bounded by the curve x* = 4y , the lines

y=2,y =4 and the y— axis in the first quadrant.
4

Hence, the required area is A= j2\/§dy

2
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A=2fﬁhy
2

- 4
3

_o| Y
_23

L2

P %j[g_zij

32-8\2

square units

Therefore, the area of the region bounded by the curve x> =4y, the lines y =2,y =4

32-8/2
3

and the y — axis in the first quadrant is square units

2 2

4. Find the area of the ellipse i(_6+y_:1

Solution: The required area of the region is the shaded region in the following figure

The area of the region bounded by the curve y = f (x) the lines x=a,x=Db and x—

if(x)dx.

axis is

2 2
The given equation :—6 + y? =1can be rewrite as below
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Yy _ 1. *
9 16
y2=o[1-X
16

16— x2

The area of the shaded region is 4 times the region bounded by the curve

yzg (16—x2),the lines x=0,x=4 and the x— axis in the first quadrant.

4
Hence, the required area is A= 4(%[\/16— xzde
0
4
A=3_[»\/16—x2dx
0
16 )
=3 —\/16 x? +=sin" ( j
2 2 4)],

A4+

=127

2 2
Therefore, the area of the region bounded by the curve :_6 + y? =1is

127rsquare units

2
5. Find the area of the ellipse XI+%:1

Solution: The required area of the region is the shaded region in the following figure
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The area of the region bounded by the curvey = f (x) the lines x=a,x=b and x—

b
axis is I f (x)dx|.
a
X2 y2
The given equation " + ry =1can be rewrite as below
2 2
y _1. X%
9

2
2_gl1- X
ooy

y:§\/4—x2

The area of the shaded region is 4 times the region bounded by the curve

y= % (4— xz) , the lines x =0,x =4 and the x— axis in the first quadrant.

4
Hence, the required area is A= 4(;]\/4 - xzdx]
0
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4
A= 6J\/4— x2dx

0
= 6{5 N/ gsin1 (gj}

2

0

2 2

Therefore, the area of the region bounded by the curve XI + y? =1 is 6z square units

6. Find the area of the region in the first quadrant enclosed by x— axis, line x = /3y
and the circle x*+y* =4

Solution: The required area of the region is the shaded region in the following figure

The area of the region bounded by the curve y = f (x) the lines x=a,x=b and x—

b

If(x)dx :

a

axis is

The area of the shaded region is sum of the following regions
Q) The area of the shaded region bounded by the line x = «/3y, lines

x =0,x =+/3 and the x— axis in the first quadrant, and it is equal to
1 B
— '[ xdx

V35
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(i)  The area of the shaded region bounded by the curve y =+/4—x?, lines

X =+/3,Xx=2 and the x— axis in the first quadrant, and it is equal to
2

.[ V4 —x2dx
N
Hence, the required area is

NE] 2
1
A=—= | xdx+ [ \4—x?dx
\3 '([ J;

g
2 %) —%— 23in‘{§}
Ty g
E

Therefore, the area of the region in the first quadrant enclosed by x— axis, line

x = /3y and the circle x>+ y? =4 is %square units

7. Find the area of the smaller part of the circle x* + y* = a®cut off by the line x = a

2
Solution:

The required area of the region is the shaded region in the following figure

] . . e
Il Il Il Il
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The area of the region bounded by the curvey = f (x) the lines x=a,x=Db and X—

b

If(x)dx.

a

The area of the shaded region is two times the area of the region bounded by the curve

axis is

y =+/a?—x2, the lines x = 4 ,X=a and x— axis in the first quadrant.

S

Hence, the required area is

2
:a_(z_l)
2\ 2

Therefore, the area of the smaller part of the circle x* + y? = a’cut off by the line

x=-2 is a—z(z —1jsquare units
2 202
8. The area between x = y*and x = 4 is divided into two equal parts by the line x=a

then find the value of a
Solution:

The required area of the region is the shaded region in the following figure
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The area of the region bounded by the curve y = f (x) the lines x=a,x=b and x—

if(x)dx :

Suppose that the line x =a divide the area between x = y*and x =4

axis is

Hence,

T&dx=%1\/§dx

0
= 4

D

3 3
x| _1x
3| 723
2 1o L2 1o
2 2 1(2
—az==|—1(8
3 ZSJ()
3
a’z=4
2
a=43

2 2
Therefore, the value of a is42, such that the line x =43divide the region into two

equal parts of the region bounded by x = y?, the line x =4

9. Find the area of the region bounded by the parabola y = x*and y =|x|
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Solution:

The required area of the region is the shaded region in the following figure

The area of the region bounded by the curve y = f (x) the lines x=a,x=b and x—

b

jf(x)dx.

a

The area of the shaded region is two times the area of the region bounded by the curve
y =x?, the line y=x, the lines x =0,x =1and x— axis in the first quadrant.

axis is

1
Hence, the required area is A= 2J'(x - x*)dx
0

Therefore, the area of the region bounded by the curve y = x* and the lines y = |x| IS

1 .
gsquare units

10. Find the area bounded by the curve x* =4y and the line x =4y —2
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Solution:

The required area of the region is the shaded region in the following figure

The area of the region bounded by the curve y = f (x) the lines x=a,x=Db and x—

b
axis is f f (x)dx|.
a
Points of intersection of the curve x* =4y and the line x =4y —2
X2 =X+2
X*-x=2=0

X°—2X+x-2=0
x(x-2)+1(x-2)=0
(x+1)(x-2)=0

Hence, the points of intersection of both curve and the line are x=-1,x=2

The area of the shaded region is the area of the region bounded by the curve x* =4y,
the line x =4y —2, the lines x=-1,x=2and x— axis in the first quadrant.

2 2
Hence, the required area is A= I(XT” — XTJ dx
-1
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2 2
A= XLZ_X_ dx
Wa 1

O BN D[P BN
w

= gsquare units
Therefore, the area of the region bounded by the curve x*> =4y and the line

X=4y-2is %square units

11. Find the area of the region bounded by the curve y® =4x and the line x =3

Solution:

The required area of the region is the shaded region in the following figure

“_}" /

The area of the region bounded by the curve x = f (), the lines y=a,y =b and

if(y)dy‘.

y — axis is

Points of intersection of the curve y* =4x and the line x =3
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y2=12=y=423

2
The area of the shaded region is the area of the region bounded by the curve x = y? ,

the line y =24/3,y = —2+/3and y— axis.

2
(3—y—jdx
4

2
Hence, the required area is A=

23 2
A= I (3—y—)dx
_2,\/§ 4

i),
63 24[ 1643 24[

=12J’—4J'
-83

Therefore, the area of the region bounded by the curve y* = 4x and the line x = 3is
8J§square units

'—.%SI

&

-2

12.  Area lying in the first quadrant and bounded by the circle x*>+ y* =4 and the lines
x=0 and x = 2is in square units

T

1) « 2) % 33 4)

NG

Solution:

The required area of the region is the shaded region in the following figure
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The area of the region bounded by the curve y = f (x) the lines x=a,x=b and x—

jb‘f(x)dx.

axis is

The area of the shaded region is the area of the region bounded by the curve
y=+4—x?,the line x=0,x =2and x— axis in the first quadrant.

2
Hence, the required area is A= I\/4 — x%dx
0

Therefore, the option 1 is correct

13.  Area of the region bounded by the curve y* =4x, y — axis and the line y = 3in
square units.
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1) 2 2) % 3 3 2)
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Solution:

The required area of the region is the shaded region in the following figure

The area of the region bounded by the curve x = f (y), the lines y=a,y =b and

if(y)dy‘.

y— axisis

2
The area of the shaded region is the area of the region bounded by the curve x = yT ,

the line y=0,y =3and y — axis.

3 2
Hence, the required area is A= J(yTJ dx
0

9 .
= quuare units

Therefore, the option 2 is correct.

pd

Il Il Il
RIN 7 N\ ot—w
N w <
N ‘b| [N

o w
o
3




