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Application o f Integrals

Short Answer Type Questions

Q. 1 Find the area of the region bounded by the curves y
2 9= x and y = 3x.

K Thinking Process

On solving both the equation of curves, get the values of x and then at those values, find
the area of the shaded region.

Sol. We have, y x2 9= and y x= 3

Þ ( )3 92x x=

Þ 9 9 02x x- =

Þ 9 1 0x x( )- =
Þ x = 1 0,

\ Required area, A x dx xdx= -ò ò9 3
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Q. 2 Find the area of the region bounded by the parabola y p
2 2= x

x
2 2= py.

Sol. We have, y px2 2= and x py2 2=

\ y px= 2

Þ x p px2 2 2= ×

Þ x p px4 24 2= × ( )

Þ x p x4 38=

Þ x p x4 38 0- =

Þ x x p3 38 0( )- =

Þ x p= 0 2,
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Q. 3 Find the area of the region bounded by the curve y = x
3, y = +x 6 and

x = 0.

Sol. We have, y x= 3, y x= + 6 and x = 0

\ x x3 6= +

Þ x x3 6- =

Þ x x3 6 0- - =

Þ x x x x x2 2 2 2 3 2 0( ) ( ) ( )- + - + - =

Þ ( )( )x x x- + + =2 2 3 02

Þ x = 2, with two imaginary points

\ Required area of shaded region = + -ò ( )x x dx
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Q. 4 Find the area of the region bounded by the curve y
2 4= x and x

2 4= y.

K Thinking Process

First, by using both the equation get the values of x and then find the shaded region by

using these value of x in the equation of curve in x only.

Sol. Given equation of curves are

y x2 4= …(i)

and x y2 4= …(ii)
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×
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Þ x x4 64=

Þ x x4 64 0- =

Þ x x( )3 34 0- =

Þ x = 4 0,
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\ Area of shaded region, A x
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Q. 5 Find the area of the region included between y
2 9= x and y = x.

Sol. We have, y x2 9= and y x=

Þ x x2 9=

Þ x x2 9 0- =

Þ x x( )- =9 0

Þ x = 0 9,

\ Area of shaded region, A x x dx= -ò ( )
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Q. 6 Find the area of the region enclosed by the parabola x
2 = y and the line

y = +x 2.

Sol. We have, x y2 = and y x= + 2

Þ x x2 2= +

Þ x x2 2 0- - =

Þ x x x2 2 2 0- + - =

Þ x x x( ) ( )- + - =2 1 2 0

Þ ( )( )x x+ - =1 2 0

Þ x = - 1 2,
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Q. 7 Find the area of the region bounded by line x = 2 and parabola y
2 8= x.

Sol. We have, y x2 8= and x = 2

\ Area of shaded region, A x dx= ò2 8
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Q. 8 Sketch the region {( , ) : }x x0 4 2
y = - and X-axis. Find the area of the

region using integration.

Sol. Given region is {( , ) : }x y x0 4 2= - and X-axis.

We have, y x= -4 2 Þ y x2 24= - Þ x y2 2 4+ =
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Q. 9 Calculate the area under the curve y = 2 x included between the lines

x = 0 and x = 1.

Sol. We have, y x= 2 , x = 0 and x = 1

\ Area of shaded region, A x dx= ò ( )2
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Q. 10 Using integration, find the area of the region bounded by the line
2 5 7y = +x , X-axis and the lines x = 2 and x = 8.

Sol. We have, 2 5 7y x= +
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x
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Q. 11 Draw a rough sketch of the curve y = -x 1 in the interval [1, 5].

Find the area under the curve and between the lines x = 1 and x = 5.

Sol. Given equation of the curve is y x= - 1.

Þ y x2 1= -
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Q. 12 Determine the area under the curve y a= -2 2
x included between

the lines x = 0 and x = a.

Sol. Given equation of the curve is y a x= -2 2 .

Þ y a x2 2 2= - Þ y x a2 2 2+ =

\ Required area of shaded region, A a x dx
a
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Q. 13 Find the area of the region bounded by y = x and y = x.

Sol. Given equation of curves are y x= and y x= .

Þ x x= Þ x x2 =

Þ x x2 0- = Þ x x( )- =1 0

Þ x = 0 1,

\ Required area of shaded region, A x dx xdx= -ò ò( )
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Q. 14 Find the area enclosed by the curve y = - x
2 and the straight line

x + + =y 2 0.

Sol. We have, y x= - 2 and x y+ + =2 0

Þ - - = -x x2 2 Þ x x2 2 0- - =

Þ x x x2 2 2 0+ - - = Þ x x x( ) ( )+ - + =1 2 1 0

Þ ( )( )x x- + =2 1 0Þ x = -2 1,
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Q. 15 Find the area bounded by the curve y = x, x = +2 3y in the first

quadrant and X-axis.

Sol. Given equation of the curves are y x= and x y= +2 3 in the first quadrant.

On solving both the equations for y, we get

y y= +2 3

Þ y y2 2 3= +

Þ y y2 2 3 0- - =

Þ y y y2 3 3 0- + - =

Þ y y y( ) ( )- + - =3 1 3 0

Þ ( )( )y y+ - =1 3 0

Þ y = - 1 3,
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Long Answer Type Questions

Q. 16 Find the area of the region bounded by the curve y
2 2= x and

x x
2 2

4+ =y .

Sol. We have, y x2 2= and x y x2 2 4+ =

Þ x x x2 2 4+ =

Þ x x2 2 0- =

Þ x x( )- =2 0

Þ x = 0 2,

Also, x y x2 2 4+ =

Þ x x y2 24- = -

Þ x x y2 24 4 4- + = - +

Þ ( )x y- - = -2 22 2 2
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Q. 17 Find the area bounded by the curve y = sin x between x = 0 and x = 2p.

K Thinking Process

We know that, sin x curve has positive region from [ , ]0 p and negative region in [ , ]p p2 .

Sol. Required area = = + ½
½

½
½ò ò òsin sin sin
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Q. 18 Find the area of region bounded by the triangle whose vertices are
( , ), ( , )- 1 1 0 5 and (3, 2), using integration.

Sol. Let we have the vertices of a DABC as A ( , )- 1 1, B ( , )0 5 and C ( , )3 2 .

\ Equation of AB is y x- =
-

+
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Q. 19 Draw a rough sketch of the region {( , ) :x xy y a
2 6£ and

x
2 2 216+ £y a }. Also, find the area of the region sketched using

method of integration.

Sol. We have, y ax2 6= and x y a2 2 216+ =

Þ x ax a2 26 16+ =

Þ x ax a2 26 16 0+ - =

Þ x ax ax a2 28 2 16 0+ - - =

Þ x x a a x a( ) ( )+ - + =8 2 8 0

Þ ( )( )x a x a- + =2 8 0

Þ x a a= -2 8,
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Q. 20 Compute the area bounded by the lines x + =2 2y , y - =x 1 and

2 7x + =y .

Sol. We have, x y+ =2 2 …(i)

y x- = 1 …(ii)

and 2 7x y+ = …(iii)

On solving Eqs. (i) and (ii), we get

y y- - =( )2 2 1 Þ 3 2 1y - = Þ y = 1

2 1 7( )y y- + =
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On solving Eqs. (ii) and (iii), we get

Þ 2 2 7y y- + =
Þ y = 3

On solving Eqs. (i) and (iii), we get

2 2 2 7( )- + =y y
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Þ - =3 3y

Þ y = -1
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= - + - =4 12 2 6 sq units

Q. 21 Find the area bounded by the lines y = +4 5x , y = -5 x and

4 5y = +x .

Sol.

Given equations of lines are

y x= +4 5 …(i)

y x= -5 …(ii)

and 4 5y x= + …(iii)

On solving Eqs. (i) and (ii), we get

4 5 5x x+ = -
Þ x = 0

On solving Eqs. (i) and (iii), we get

4 4 5 5( )x x+ = +
Þ 16 20 5x x+ = +
Þ 15 15x = -
Þ x = - 1

On solving Eqs. (ii) and (iii), we get

4 5 5( )- = +x x

Þ 20 4 5- = +x x
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Þ x = 3

\ Required area = + + - - +
- -ò ò ò( ) ( ) ( )4 5 5

1

4
5

1

0

0

3

1

3
x dx x dx x dx

= +
é

ë
ê

ù

û
ú + -

é

ë
ê

ù

û
ú - +

é

ë
ê

ù

û
ú

- -

4

2
5 5

2

1

4 2
5

2

1

0 2

0

3 2

1

3
x

x x
x x

x

= - + + - -é
ëê

ù
ûú

- + - +é
ëê

ù
ûú

[ ]0 2 5 15
9

2
0

1

4

9

2
15

1

2
5

= + - ×3
21

2

1

4
24

= - +3
21

2
=

15

2
sq units

Q. 22 Find the area bounded by the curve y = 2cos x and the X-axis from

x = 0 to x = 2p.

Sol. Required area of shaded region = ò 2
0

2
cosxdx

p

= + ½
½

½
½

+ò ò ò2 2 2
0

2

2

3 2

3 2

2
cos cos cos

/

/

/

/
x dx xdx x dx

p

p

p

p

p

= + +/2 2 20
2

2
3 2

3 2
2[sin ] (sin ) [sin ]/

/ /x x xp
p

p
p
p

= + + =2 4 2 8 sq units

Q. 23 Draw a rough sketch of the given curve y = + +1 1| |x , x = - 3, x = 3,

y = 0 and find the area of the region bounded by them, using
integration.

Sol. We have, | |y x= + +1 1 , x = - 3, x = 3 and y = 0
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Q y
x x

x x
=

- < -

+ ³ -
ì
í
î

,

,

if

if

1

2 1

\ Area of shaded region, A x dx x dx= - + +
-

-

-ò ò3

1

1

3
2( )

= -
é

ë
ê

ù

û
ú + +

é

ë
ê

ù

û
ú

-

-

-

x x
x

2

3

1 2

1

3

2 2
2

= - -é
ëê

ù
ûú

+ + - +é
ëê

ù
ûú

1

2

9

2

9

2
6

1

2
2

= - - + +[ ] [ ]4 8 4

= + =12 4 16sq units

Objective Type Questions

Q. 24 The area of the region bounded by the Y-axis y = cos x and y = sin x,

where 0
2

£ £x
p

, is

(a) 2 sq units (b) ( )2 1+ sq units

(c) ( )2 1- sq units (d) ( )2 2 1- sq units

Sol. (c) We have, Y-axis i.e., x = 0, y x= cos and y x= sin , where 0
2

£ £x
p

.

\ Required area = -ò (cos sin )
/

0

4p
x x dx

= +[sin ] [cos ]/ /x x0
4

0
4p p

= -æ
è
ç

ö
ø
÷ + -æ

è
ç

ö
ø
÷sin sin cos cos

p p

4
0

4
0

= -æ
è
ç

ö
ø
÷ + -æ

è
ç

ö
ø
÷

1

2
0

1

2
1

= + -
1

2

1

2
1

= - +1
2

2
=

- +2 2

2

=
- +2 2 2

2
= -( )2 1 sq units
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Q. 25 The area of the region bounded by the curve x
2 4= y and the straight

line x = -4 2y is

(a)
3

8
sq unit (b)

5

8
sq unit

(c)
7

8
sq unit (d)

9

8
sq units

Sol. (d) Given equation of curve is x y2 4= and the straight line x y= -4 2.

For intersection point, put x y= -4 2 in equation of curve, we get

( )4 2 42y y- =

Þ 16 4 16 42y y y+ - =

Þ 16 20 4 02y y- + =

Þ 4 5 1 02y y- + =

Þ 4 4 1 02y y y- - + =

Þ 4 1 1 1 0y y y( ) ( )- - - =
Þ ( )( )4 1 1 0y y- - =

\ y = 1
1

4
,

For y = 1, x = × =4 1 2 [since, negative value does not satisfy the equation of line]

For y =
1

4
, x = × = -4

1

4
1 [positive value does not satisfy the equation of line]

So, the intersection points are (2, 1) and -æ
è
ç

ö
ø
÷1

1

4
, .

\ Area of shaded region =
x

dx
x

dx
+æ

è
ç

ö
ø
÷ -

- -ò ò
2

4 41

2
2

1

2

= +
é

ë
ê

ù

û
ú -

- -

1

4 2
2

1

4 3

2

1

2 3

1

2
x

x
x

= - + - - +é
ëê

ù
ûú

- +é
ëê

ù
ûú

1

4

4

2
4

1

2
2

1

4

8

3

1

3

= × - ×
1

4

15

2

1

4

9

3
=

-45 18

24

=
27

24
=

9

8
sq units
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Q. 26 The area of the region bounded by the curve y = -16 2
x and X-axis is

(a) 8p sq units (b) 20p sq units

(c)16p sq units (d) 256p sq units

Sol. (a) Given equation of curve is y x= -16 2 and the equation of line is X-axis i.e., y = 0.

\ 16 02- =x …(i)

Þ 16 02- =x

Þ x 2 16=

Þ x = ± 4

So, the intersection points are (4, 0) and ( , )-4 0 .

\ Area of curve, A x dx= -
-ò ( ) /16

4

4 2 1 2

= -
-ò ( )42 2

4

4
x dx

= - +
é

ë
ê

ù

û
ú

-

-

x
x

x

2
4

4

2 4

2 2
2

1

4

4

sin

= - +é
ëê

ù
ûú

- - - - + -æ
è
ç

ö
ø

- -4

2
4 4 8

4

4

4

2
4 4 8

4

4

2 2 1 2 2 1sin ( ) sin ÷
é

ëê
ù

ûú

= × + × - + ×é
ëê

ù
ûú

2 0 8
2

0 8
2

p p
= 8p sq units

Q. 27 Area of the region in the first quadrant enclosed by the X-axis, the
line y = x and the circle x

2 2 32+ =y is

(a)16p sq units (b) 4p sq units (c) 32p sq units (d) 24 p sq units

Sol. (b) We have, area enclosed by X-axis i.e., y = 0, y x= and the circle x y2 2 32+ = in first

quadrant.

Since, x x2 2 32+ =( ) [ ]Q y x=

Þ 2 322x =

Þ x = ± 4

So, the intersection point of circle x y2 2 32+ = and line y x= are (4, 4) or (- 4, 4).

and x y2 2 24 2+ = ( )

Since, y = 0

\ x 2 20 32+ =( )

Þ x = ± 4 2
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So, the circle intersects the X-axis at ( , )±4 2 0 .

Area of shaded region = + -ò òxdx x dx
0

4
2 2

4

4 2

4 2( )

= + - + -x x
x

x2

0

4

2 2
2

1

4

4 2

2 2
4 2

4 2

2 4 2
( )

( )
sin

= + × + - - -
é

ë

- -16

2

4 2

2
0 16

4 2

4 2

4

2
4 2 16 16

4

4 2

1 2 1sin
( )

( )
( ) sinê

ù

û
ú

= + × - × - ×é
ëê

ù
ûú

8 16
2

2 16 16
4

p p

= + - -8 8 8 4[ p p]= 4p sq units

Q. 28 Area of the region bounded by the curve y = cos x between x = 0 and

x = p is
(a) 2 sq units (b) 4 sq units

(c) 3 sq units (d) 1 sq unit

Sol. (a) Required area enclosed by the curve y x= cos , x = 0 and x = p is

A x dx xdx= + ½
½

½
½ò òcos cos

/

/0

2

2

p

p

p

= -é
ëê

ù
ûú

+ -½
½
½ ½

½
½sin sin sin sin

p p
p

2
0

2

= + =1 1 2 sq units
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Q. 29 The area of the region bounded by parabola y
2 = x and the straight

line 2y = x is

(a)
4

3
sq units (b) 1 sq unit (c)

2

3
sq unit (d)

1

3
sq unit

Sol. (a) We have to find the area enclosed by parabola y x2 = and the straight line 2 y x= .

\
x

x
2

2
æ
è
ç

ö
ø
÷ =

Þ x x2 4= Þ x x( )- =4 0

Þ x = 4Þ y = 2 and x = 0 Þ y = 0

So, the intersection points are (0, 0) and (4, 2).

Area enclosed by shaded region,

A x
x

dx= -é
ëê

ù
ûúò 20

4

=
+

- ×

é

ë

ê
ê
ê

ù

û

ú
ú
ú

+
x x

1

2
1

2

0

4

1

2
1

1

2 2
= × -

é

ë
ê

ù

û
ú2

3 4

3 2 2

0

4
x x/

= - - × + ×
2

3
4

16

4

2

3
0

1

4
03 2/

= -
16

3

16

4
=

-
= =

64 48

12

16

12

4

3
sq units

Q. 30 The area of the region bounded by the curve y = sin x between the

ordinates x = 0, x =
p
2

and the X-axis is

(a) 2 sq units (b) 4 sq units (c) 3 sq units (d) 1 sq unit

Sol. (d) Area of the region bounded by the curve y x= sin between the ordinates x = 0, x =
p

2and the X-axis is
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A xdx= ò sin
/

0

2p

= - = - -é
ëê

ù
ûú

[cos ] cos cos/x 0
2

2
0p p

= - -[ ]0 1 = 1 sq unit

Q. 31 The area of the region bounded by the ellipse
x

2 2

25 16
1+ =

y
is

(a) 20p sq units (b) 20 2p sq units (c)16p2 sq units (d) 25p sq units

Sol. (a) We have,
x y2

2

2

25 4
1+ =

Here, a = ± 5and b = ± 4

and
y x2

2

2

24
1

5
= -

Þ y
x2

2

16 1
25

= -
æ

è
çç

ö

ø
÷÷

Þ y x= -
16

25
25 2( )

Þ y x= -
4

5
52 2( )

\ Area enclosed by ellipse, A x dx= × -
-ò2

4

5
52 2

5

5

= × -ò2
8

5
52 2

0

5
x dx

= × - +
é

ë
ê

ù

û
ú

-2
8

5 2
5

5

2 5

2 2
2

1

0

5
x

x
x

sin

= × - + - - ×
é

ë
ê

ù

û
ú

-2
8

5

5

2
5 5

5

2

5

5
0

25

2
02 2

2
1sin

= × ×é
ëê

ù
ûú

2
8

5

25

2 2

p

= ×
16

5

25

4

p

= 20p sq units
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Q. 32 The area of the region bounded by the circle x
2 2 1+ =y is

(a) 2p sq units (b) p sq units

(c) 3p sq units (d) 4p sq units

Sol. (b) We have, x y2 2 21+ = [Q r = ± 1]

Þ y x2 21= - Þ y x= -1 2

\ Area enclosed by circle = - = × -
-ò ò2 1 2 2 12 2

1

1 2 2

0

1
x dx x dx

= × - +
é

ë
ê

ù

û
ú

-2 2
2

1
1

2 1

2 2
2

1

0

1
x

x
x

sin

= × + × - - ×é
ëê

ù
ûú

4
1

2
0

1

2 2
0

1

2
0

p

= × =4
4

p
p sq units

Q. 33 The area of the region bounded by the curve y = +x 1 and the lines

x = 2, x = 3, is

(a)
7

2
sq units (b)

9

2
sq units (c)

11

2
sq units (d)

13

2
sq units

Sol. (a) Required area, A x dx
x

x= + = +
é

ë
ê

ù

û
úò ( )1

22

3
2

2

3

= + - -é
ëê

ù
ûú

9

2
3

4

2
2 = +é

ëê
ù
ûú

=
5

2
1

7

2
sq units
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Q. 34 The area of the region bounded by the curve x = +2 3y and the lines

y = 1, y = -1 is

(a) 4 sq units (b)
3

2
sq units

(c) 6 sq units (d) 8 sq units

Sol. (c) Required area, A y dy= +
-ò ( )2 3

1

1

= +
é

ë
ê

ù

û
ú

-

2

2
3

2

1

1
y

y

= + -[ ]y y2
1

13

= + - +[ ]1 3 1 3 = 6sq units
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