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Type of Problems Exercise Q. Nos. 

Area of region bounded by Curves, 
axes and the given lines 

7.1 Q.1 to 4 
Practice Problems 

(Based on Exercise 7.1) Q.1 to 5 

Miscellaneous Exercise 7 Q.IV (1, 3, 4, 5, 6, 7) 
Practice Problems 

(Based on Miscellaneous Exercise 7) Q.1, 3, 4, 5, 6, 7 

Area between two curves 
Miscellaneous Exercise 7 Q.IV (2) 

Practice Problems 
(Based on Miscellaneous Exercise 7) Q.2 

 
 
 
 
 
 
 
 
 
 
 
Introduction 
 
Definite integration has a large number of applications 
in Science, Engineering, and various fields. It involves 
the geometrical applications of definite integrals, 
particularly in finding area under the curve.  
 
To find the area, we first draw the sketch (if possible) 
of the curve which encloses the region. For evaluation 
of area bounded by the given curves, we need to know 
the nature of the curves and their graphs. The shapes 
of different types of curves are as follows: 
 
Standard forms of parabola and their shapes: 
 
1. y2 = 4ax 
 
 
 
 
 
 
 
 
 
 
 
 

2. y2 = – 4ax 
 
 
 
 
 
 
 
 
   
3. x2 = 4by 
 
 
 
 
 
 
 
 
 
  
 
4. x2 = –4by 
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Standard forms of ellipse and their shapes: 
 

1. 
2 2

2 2a b
+

x y  = 1 (a > b): 

 
 
 
 
 
 
 
  

2. 
2 2

2 2a b
+

x y  = 1 (a < b): 

 
 
 
 
 
 
 
 
 
   
 
   
i. The area ‘A’ bounded by the curve y = f(x), 

X-axis and bounded between the lines x = a and 
x = b (see the figure below) is given by 

 A = Area of the region PRSQ 

∴ A = 
b b

a a

d f ( )d
x

x

y x x x
=

=

=∫ ∫  

 
 
 
 
 
 
 
 
 
 
   
ii. The area ‘A’ bounded by the curve x = g(y),  

Y-axis and bounded between the lines y = c and 
y = d (see the figure below) is given by 

 A = Area of the region PRSQ 

∴  A = 
dd

c c

d g( )d
y

y

x y y y
=

=

=∫ ∫   

  
 
 
   
 
 
 
 
 
 
   
iii. The area of the shaded region bounded by two 

curves y = f(x) and y = g(x) as shown in the 
figure is given by 

 A =  
b b

a a

f ( )d g( )d
x x

x x

x x x x−
= =

= =
∫ ∫  

 where the curves y = f(x) and y = g(x) intersect 
at the points [a, f(a)] and [b, f(b)]. 

  
 
 
 
 
 
 
 
 
 
 
  
Remarks: 
i. If the area of the curve which lies below the         

X-axis and bounded by the lines x = a, x = b is 
negative, then in such a case, we consider the 
absolute value. 

 
 
 
 
 
 
 
 
 
  

∴ required area = 
b

a

f ( )d
x

x

x x
=

=
∫  

 
ii. The area of the portion lying above the X-axis 

is positive. 
 
iii. The curve which lies above as well as below the 

X-axis is as shown in the figure. Area A1 < 0 
and A2 > 0, then total area is given by 

Area under the curve 

y = f(x)  
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Chapter 7: Applications of Definite Integration 
 

 A = A1 +  A2 = 
t

a

f ( )dx x∫  + 
b

t

f ( )x∫ dx  

 
 
 
 
 
 
 
 
 
 
  
 
   
1. Find the area of the region bounded by the 

following curves, the X-axis and the given lines: 
i. y = x4, x = 1, x = 5             [Mar 19] 
ii. y = 6 4+x , x = 0, x = 2 
iii. y = 216 x− , x = 0, x = 4 
iv. 2y = 5x + 7, x = 2, x = 8 
v. 2y + x = 8, x = 2, x = 4                          [Mar 16] 
vi.  y = x2 + 1, x = 0, x = 3 
vii. y = 2 − x2, x = −1, x = 1 
Solution: 
i. Let A be the required area. 
 Consider the equation y = x4. 

∴ A  = 
5

1

y∫ dx = 
5

4

1

dx x∫ = 
55

15
x 

  
= 

55

1

1
5

x    

  =  1
5

[(5)5 − (1)5] 

      = 1
5

(3125 − 1) 

∴ A  = 3124
5

 sq. units. 
 
  

 ii. Let A be the required area. 
 Consider the equation y = 6 4x + . 

∴ A = 
2

0

dy x∫  = 
2

0

6 4x +∫ dx  

  = ( )
2 1

2

0

6 4 dx x+∫  

 = 
( )

2
3
2

0

6 4
3 6
2

x
 
 +
 
 ×
 

= ( )
23

2

0

1 6 4
9

x +  
 

 = 1
9

( ) ( )
3 3
2 26 2 4 6 0 4 × + − × +   

 = 1
9

( ) ( )
3 3
2 216 4 −   

 = 1
9

( ) ( )
3 3

2 22 24 2
 

−   

 = 1
9

 [(4)3 − (2)3] 

 = 1
9

(64 − 8) 

∴      A = 56
9

 sq. units. 

[Note: Answer given in the textbook is 56
3

 sq. units. 

However, as per our calculation it is 56
9

 sq .units.] 
   
iii. Let A be the required area. 

 Consider the equation y = 216 x− . 

∴ A = 
4

0

dy x∫ = 
4

2

0

16 x−∫ dx  

  =
4

2 2

0

(4) ( ) dx x−∫  

  = 
42

2 2 1

0

(4)(4) sin
2 2 4
x xx −  − +     

 

   = ( )2 14 16 416 4 sin
2 2 4

−  − +     
 

( )20 16 0
2
− −

116 0sin
2 4

−  +   
 

   = [2(0) + 8sin−1 (1)] − [0 + 0] 

   = 8 × 
2
π  

∴ A = 4π sq. units.   
iv. Let A be the required area. 
 Consider the equation 2y = 5x + 7.  

 i.e., y = 5 7
2

x+  

∴ A = 
8

2

dy x∫  = 
8

2

5 7
2
+

∫
x dx = 

8

2

1 (5 7)d
2

x x+∫  

  = 
82

2

1 5 7
2 2

x x
 

+ 
 

 

  = 
2 21 5 8 5 27 8 7 2

2 2 2
    × ×

+ × − + ×    
    

 

  = ( ) ( )1 160 56 10 14
2

+ − +    

  = ( )1 216 24
2

−  

  = 1 192
2
×  

∴ A = 96 sq. units.  

Exercise 7.1 

Y′ 

A1 

A2 
x = a 

x = b t 
X′ O 

X 

Y 
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v. Let A be the required area. 
 Consider the equation 2y + x = 8. 

 i.e., y = 8
2

x−

 

∴ A = 
4 4

2 2

8d d
2

xy x x−
=∫ ∫  = 

4

2

1 (8 )d
2

x x−∫  

  = 
42

2

1 8
2 2

xx
 

− 
 

 

  = 
2 21 4 28 4 8 2

2 2 2
    

× − − × −    
    

 

  = ( ) ( )1 32 8 16 2
2

− − −    

  = ( )1 24 14
2

−  

  = 1 10
2
×  

∴  A = 5 sq. units. 
  
vi. Let A be the required area. 
 Consider the equation y = x2 + 1. 

∴ A = ( )
3 3

2

0 0

d 1 dy x x x= +∫ ∫  

      =  
33

03
x x

 
+ 

 
 

      = ( )
33 3 0

3
 

+ − 
 

 

  = (9 + 3) 
∴ A = 12 sq. units. 
  
vii. Let A be the required area. 
 Consider the equation y = 2 − x2. 

∴ A = ( )
1 1

2

1 1

d 2 dy x x x
− −

= −∫ ∫  

 = 
13

1

2
3
xx

−

 
− 

 
 

 = ( ) ( )33 112 1 2 1
3 3

 − 
× − − × − −  

    
 

 = 1 12 2
3 3

   − − − +   
   

 

 = 5 5
3 3

− −  
 

 

∴ A = 10
3

 sq. units. 

2. Find the area of the region bounded by the 
parabola y2 = 4x and the line x = 3.  [July 17] 

Solution: 
 
 
 
 
 
 
 
 
 
 
 
  
 
Given equation of the parabola is y2 = 4x 
∴ y = 2 x               …[ In first quadrant, y > 0] 
and equation of the line is x = 3 
∴  Required area  = area of the region OQRPO 
   = 2 (area of the region ORPO) 

   = 
3

0

2 dy x∫  

   = 2 
3

0

2 dx x∫  

   = 4 
3

0

dx x∫  

   = 4
3

1/ 2

0

dx x∫  

   = 4 

3
3
2

0

3
2

x
 
 
 
 
 

 

   = 4 × ( )
3
2

2 3 0
3
 −  

 

   = ( )8 3 3
3

 

∴ Required area = 8 3  sq. units. 
   

3. Find the area of circle x2 + y2 = 25.  
Solution: 

By the symmetry of 
the circle, required 
area of the circle is     
4 times the area of the 
region OPQO. 
For the region OPQO,  

 the limits of 
integration are x = 0 
and x = 5. 
Given equation of the circle is 
x2 + y2 = 25. 

R(3, 0) X 
 

Q 

O X′ 

Y 

Y′ 

P 

x = 3 

y2 = 4x 

 

Y 

X′ X 

Y′ 

O 

Q(0, 5) 

P(5, 0) 

x2 + y2 = 25 

Sample Content



231 

    

  

Chapter 7: Applications of Definite Integration 
 

∴    y2 = 25 − x2 
∴ y = ± 225 − x   

∴    y = 225 − x       …[  In first quadrant, y > 0]   
∴ Required area = 4 (area of the region OPQO) 

 = 
5

0

4 .dy x× ∫  

 = 
5

2

0

4 25 dx x× −∫  

 = 
5

2 2

0

4 (5) dx x−∫  

 = 
52

2 2 1

0

(5)4 (5) sin
2 2 5
x xx −  − +  

  
 

 = 4 2 15 25 525 (5) sin
2 2 5

−  − +     
 

− 2 10 25 025 (0) sin
2 2 5

−   − +     
 

 = 4 [ ]15 25(0) sin (1) 0 0
2 2

−  + − +    
 

 = 4 25
2 2

π × 
 

 

 = 25π sq. units. 
 
 
 
 
 
 
 
  

4. Find the area of ellipse
2

4
x +

2

25
y  = 1.   

[Oct 14; July 19] 
Solution: 
 
 
  
 
    
 
 
 
 
 
 
 
   

By the symmetry of the ellipse, required area of 
the ellipse is 4 times the area of the region 
OPQO. 

For the region OPQO, the limits of integration 
are x = 0 and x = 2. 

 Given equation of the ellipse is 
2

4
x + 

2

25
y  = 1 

∴ 
2

25
y  = 1 − 

2

4
x  

∴ y2 = 25
2

1
4
x 

− 
 

= 25
4

(4 − x2)  

∴ y = ± 5
2

24 x−  

∴ y = 25 4
2

x−
    

…[ In first quadrant, y > 0] 

∴ Required area = 4(area of the region OPQO)  

 = 4
2

0

dy x∫ = 4
2

2

0

5 4
2

x−∫ dx 

 =
2

2 2

0

4 5 (2) d
2

x x×
−∫  

 = 10 
22

2 2 1

0

(2)(2) sin
2 2 2
x xx −  − +     

 

 = 10 ( )2
2 2 122 2(2) (2) sin

2 2 2
−

   − +   
   

 

− ( )2
2 2 120 0(2) (0) sin

2 2 2
−

  − +  
   

 

 = 10{[0 + 2 sin−1 (1)] – [0 + 0]}  

 = 10 2
2
π × 

 
  

 = 10π sq. units. 
 
 
 
 
 
 
 
 
 
           
I. Choose the correct alternative. 
1. Area of the region bounded by the curve x2 = y, 

the X-axis and the lines x = 1 and x = 3 is 
_______. 

 (A) 26
3

 sq. units (B) 3
26

 sq. units 

 (C) 26 sq. units (D) 3 sq. units 

 

Miscellaneous Exercise – 7 

Q(0, 5) 

X X′ 

Y′ 

P(2, 0) O 

Y 

2 2

4 25
+

x y  = 1 

Area of the circle x2 + y2 = r2 is πr2 sq. units. 
 Here, r2 = 25  
∴ Required area = 25π sq. units 

Smart Check 

 Area of the ellipse 
2

2a
x  + 

2

2b
y  = 1 is  

π ab sq. units. 
 Here, a = 2, b = 5 
∴ Required area = π (2) (5) = 10 π sq. units 
 

Smart Check 
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2. The area of the region bounded by y2 = 4x, the 
X-axis and the lines x = 1 and x = 4 is _______. 

 (A) 28 sq. units (B) 3 sq. units 

 (C) 56
3

 sq. units (D) 3
28

 sq. units 

[Note: Option (C) has been modified.]  
3. Area of the region bounded by x2 = 16 y, y = 1 

and y = 4 and the Y-axis, lying in the first 
quadrant is _______. 

 (A) 63 sq. units (B) 3
56

 sq. units 

 (C) 56
3

 sq. units (D) 63
7

 sq. units 
 
4. Area of the region bounded by y = x4, x = 1,  

x = 5 and the X-axis is _____. 

 (A) 3142
5

 sq. units (B) 3124
5

 sq. units 

 (C) 3142
3

sq. units (D) 3124
3

 sq. units 
 
5. Using definite integration, area of circle  

x2 + y2 = 25 is _______. 
 (A) 5π sq. units (B) 4π sq. units 
 (C) 25π sq. units (D) 25 sq. units  
Answers:  
 1. (A) 2. (C) 3. (C) 4. (B) 
 5. (C)  
Hints: 

1. Required area =  
3

1

dy x∫  = 
3

2

1

dx x∫  

    = 
33

13
x 

 
 

  

    = 1
3

(33 – 13) 

    = 1
3

(27 – 1) 

    = 26
3

 sq.units 
  
2.  
 
 
 
 
 
 
 
  
 Required area = 2 

4

1

dy x∫   

   = 2 
4

1

2 dx x∫    

   = 4 

4
3
2

1

3
2

x
 
 
 
 
 

  

   = 8
3

( ) ( )
3 3
2 24 1 −  

  

   = 8
3

(8 – 1) 

    = 56
3

 sq. units 
  
3.  
 
 
 
 
 
 
 
 
 
 

 Required area = 
4

1

dx y∫   

    = 
4

1

4 dy y∫  

    = 4 

4
3
2

1

3
2

y
 
 
 
 
 

  

    = 8
3

( ) ( )
3 3
2 24 1 −  

  

    = 8
3

(8 – 1) = 56
3

 sq. units 
  
4. Refer Exercise 7.1 Q.1 (i).   
5. Refer Exercise 7.1 Q.3.    
II. Fill in the blanks. 
1. Area of the region bounded by y = x4, x = 1,  

x = 5 and the X-axis is _______.  
2. Using definite integration, area of the circle  

x2 +  y2 = 49 is _______.  
3. Area of the region bounded by x2 = 16y, y = 1,  

y = 4 and the Y-axis, lying in the first quadrant 
is _______.  

4. The area of the region bounded by the curve  
x2 = y, the X-axis and the lines x = 3 and x = 9 is 
_______.  

5. The area of the region bounded by y2 = 4x, the  
X-axis and the lines x = 1 and x = 4 is _______. 

X′ 

Y 

O 

Y′ 

y2 = 4x 

X 

x = 1 x = 4 

Y′ 

X′ 

Y 

O 

y = 4 

y = 1 

X 

x2 = 16y 
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Answers: 

1. 3124
5

 sq. units  2. 49 π sq. units 

3. 56
3

 sq. units  4. 234 sq. units 

5. 56
3

 sq. units 
 
Hints: 
1. Refer Exercise 7.1 Q.1 (i).   
2. Area of the circle x2 + y2 = r2 is πr2 sq. units. 
 Here, r2 = 49 
∴ Required area = 49 π sq.units   
3. Refer Miscellaneous Exercise 7. Q.I (3).   
4. Required area = 

9

3

dy x∫   

    = 
9

2

3

x∫  dx 

    = 
93

33
x 

 
 

  

    = 1
3

 (93 – 33) 

    = 1
3

 (729 – 27) 

   = 702
3

  = 234 sq.units 

[Note: Answer given in the textbook is 70
3

 sq.units. 

However, as per our calculation it is 234 sq.units.]   
5. Refer Miscellaneous Exercise Q.I (2) 

[Note: Answer given in the textbook is 28
3

 sq.units. 

However, as per our calculation it is 56
3

 sq. units.] 
  
III. State whether each of the following is True or 

False. 
1. The area bounded by the curve x = g (y), Y-axis 

and bounded between the lines y = c and y = d is 

given by 
d

c

dx y∫  = ( )
d

c

g
y

y

y
=

=
∫  dy. 

 
2. The area bounded by the two curves y = f (x),  

y = g (x) and X-axis is ( ) ( )
b a

a b

f d g dx x x x−∫ ∫ . 

 
3. The area bounded by the curve y = f(x), X-axis 

and lines x = a and x = b is ( )
b

a

f dx x∫  . 

4. If the curve, under consideration, is below the 
X-axis, then the area bounded by curve, X-axis 
and lines x = a, x = b is positive.  

5. The area of the portion lying above the X-axis is 
positive.  

Answers: 
1. True  2. False  3. True  
4. True  5. True  
Justification: 
2. The area bounded by two curves y = f(x),  

y = g (x) and X-axis is ( ) ( )
b b

a a

f d g dx x x x−∫ ∫ . 

  
4. Area is always positive. 
 [Note: Answer given in the textbook is  

‘False’. However, we found that it is ‘True’.]   
IV. Solve the following. 
1. Find the area of the region bounded by the 

curve xy = c2, the X-axis, and the lines x = c,  
x = 2c. 

Solution: 
 Given equation of the curve is xy = c2  

∴ y = 
2c
x

 

∴ Required area  = 
2c

c

y∫ dx = 
2c 2

c

c dx
x
⋅∫  

  = c2 
2c

c

1
x

 
 
 ∫ dx = c2 [ ]2c

clog x  

  = c2(log 2c − log c) 

  = c2 log 2c
c

 
 
 

  

                    = c2 log 2 sq. units.   
2. Find the area between the parabolas y2 = 7x 

and x2 = 7y. 
Solution: 

 Given equations of the parabolas are y2 = 7x  
     …(i) 

and x2 = 7y. 

∴ y = 
2

7
x   …(ii) 

 From (i), we get 
 y = 7x            …(iii)[ In first quadrant, y > 0] 
 Find the points of intersection of y2 = 7x and  

x2 = 7y. 
 Substituting (ii) in (i), we get 

 
22

7
x 

 
 

 = 7x 

∴ x4 = 343 x 
∴ x4 – 343x = 0 
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∴ x (x3 – 343) = 0 
∴ x = 0 or x3 = 343 = 73 
∴ x = 0 or x = 7 

 
 
 
 
 
 
 
 
 
 
 
 
 
  
When x = 0, y = 0 and when x = 7, y = 7 

∴ The points of intersection of y2 = 7x and x2 = 7y 
are O(0, 0) and B (7, 7). 
Draw BD ⊥ OX 
Required area  = area of the region OABCO 
   = area of the region ODBCO 

– area of the region ODBAO 
 

 = area under the parabola y2 = 7x  
– area under the parabola x2 = 7y 

 = 
7

0

7x∫  dx – 
7 2

0 7∫
x  dx  …[From (iii) and (ii)] 

 = 
7 1

2

0

7 x∫  dx – 
7

2

0

1
7

x∫  dx 

         = 

7
3
2

0

7 3
2

x
 
 
 
 
 

– 
73

0

1
7 3

x 
 
 

 = 2 7
3

( )
3
27 0 −  

  

– 1
21

 [(7)3 – 0] 

 = ( )2 7 7 7
3

 – 1
21

 (343)  

 = 98 49
3 3
−  = 49

3
 sq. units   

 
 
 
 
 
 
 
 
 
 
 
 
 
 

3. Find the area of the region bounded by the 
curve y = x2 and the line y = 10. 

Solution: 
 Given equation of the curve is 
 y = x2 
∴ x = y                   …[ In first quadrant, x > 0] 
 
 
 
 
 
 
 
 
 
 
 
  
 Required area = area of the region ORQPO 
     = 2 (area of the region ORQO) 

     = 2 
10

0

dx y∫   

     = 2 
10

0

d∫ y y  

     = 2 
10 1

2

0

dy y∫  

   = 

10
3
2

0

2 3
2

y
 
 
 
 
 

 

     = 4
3

 ( )
3
210 0 −  

  

     = 4
3

 ( )10 10   

     = 40 10
3

 sq.units 
 

4. Find the area of the ellipse 
2

16
x  + 

2

9
y  = 1. 

Solution: 
 By the symmetry of the ellipse, required area of 

the ellipse is 4 times the area of the region 
OPQO. 

 For the region OPQO, the limits of integration 
are x = 0 and x = 4. 

 
 
 
 
 
 
 
 

 

Y′ 

X′ X 

Y 

B(7, 7) 

O 

x2 = 7y 
y2 = 7x 

D(7, 0) 

C 

A 
Y 

X′ X 

Y′ 

O 

y = 10 

y = x2 

Q(0, 10) 
P R 

Y 

X′ X 

Y′ 

O 

Q (0, 3) 
2 2

1
16 9

+ =
x y   

P(4, 0) 

The area of the region bounded by y2 = 4ax 

and  x2 = 4ay is 16ab
3

 sq. units. 

 Here, a = 7
4

 , b = 7
4

  

∴ Required area = 

7 716
4 4
3

  
  
    = 49

3
 sq. units 
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 Given equation of the ellipse is 
2

16
x  + 

2

9
y  = 1 

∴ 
2

9
y  = 1 – 

2

16
x  

∴ y2 = 9 
2

1
16
x 

− 
 

  

  = 9
16

 (16 – x2) 

∴ y = ± 23 16
4

x−   

∴ y = 23 16
4

x−         …[ In first quadrant, y > 0] 

∴ Required area = 4(area of the region OPQO) 

  = 4
4

0

dy x∫   

  = 4 
4

2

0

3 16
4

x−∫  dx 

 = 3 ( )
4

2 2

0

4 dx x−∫  

 = 3 ( ) ( )
42

2 2 1

0

4
4 sin

2 2 4
x xx −

  − +  
   

  

 = 3 ( ) ( ) ( )2
2 2 144 44 4 sin

2 2 4
−

   − +   
   

 

– ( ) ( ) ( )2
2 2 140 04 0 sin

2 2 4
−

  − +  
   

  

 = 3{[0 + 8 sin–1 (1)] – [0 + 0]} 

 = 3 8
2
π × 

 
  

  = 12 π sq. units   
5. Find the area of the region bounded by y = x2, 

the X-axis and x = 1, x = 4. 
Solution: 
 
 
 
 
 
 
 
 
 
 
 
 

 Required area = 
4

1

dy x∫   

    = 
4

2

1

dx x∫  

   = 
43

13
x 

 
 

  

   = 1
3

 (43 – 13) 

   = 1
3

 (64 – 1) 

   = 1
3

 (63) 

   = 21 sq. units   
6. Find the area of the region bounded by the 

curve x2 = 25y, y = 1, y = 4 and the Y-axis. 
Solution: 
  
 
 
 
 
 
 
 Given equation of the curve is x2 = 25y 
∴ x = 5 y   …[In first quadrant, x > 0] 

 Required area = area of the region PRSVP 
    = 2 (area of the region QRSTQ) 

    = 2
4

1

dx y∫   

    = 2
4

1

5 y∫  dy 

    = 10 
4 1

2

1

dy y∫  

    = 10 

4
3
2

1

3
2

y
 
 
 
 
 

  

    = 20
3

 ( ) ( )
3 3
2 24 1 −  

  

    = 20
3

 (8 – 1) 

    = 20
3

 (7) 

    = 140
3

 sq. units 

 [Note: Answer given in the textbook is  
70
3

 sq. units. However, as per our calculation it 

is 140
3

 sq. units.] 

Y 

X′ X 

Y′ 

O 

y = x2  

x = 1  

x = 4  

Y 

X′ X 

Y′ 

O 

y = 4 

x2 = 25y 

V 

P R Q 

S 
T 

y = 1 
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7. Find the area of the region bounded by the 
parabola y2 = 25x and the line x = 5. 

Solution: 
 
  
 
 
 
 
 
 
 
 
 Given equation of the parabola is y2 = 25x 

∴ y = 5 x                  …[ In first quadrant, y > 0] 

 Required area = area of the region OQRPO 
    = 2 (area of the region ORPO) 

   = 2 
5

0

y∫  dx 

   = 2 
5

0

5 x∫ dx 

   = 10 
5 1

2

0

x∫ dx 

   = 10

5
3
2

0

3
2

x
 
 
 
 
 

  

   = ( )
3
2

20 5 0
3
 −  

  

   = 20
3

 ( )5 5   

   = 100 5
3

 sq. units 

 
 
  
From the following information find the area of the 
shaded region. 
 
1.  
 
 
 
 
 
 
 
 

(Textbook page no. 158) 

2.  
 
 
 
 
 
 
 

(Textbook page no. 158)   
3.  
 
 
 
 
 
 
 
 

(Textbook page no. 159)   
4.  
 
 
 
 
 
 

 
 
 

(Textbook page no. 159)    
5.  
 
 
 
 
 
 
 
 

(Textbook page no. 159)   
6. By filling the boxes, find the area of the circle  

x2 + y2 = 9 using integration. 
 By the symmetry of the circle, required area of 

the circle is times the area of the region 

OPQO.  
 For the region OPQO, the limits of integration 

are x = 0 and x = .  

∴ Required area = 4(area of the region OPQO) 

    = 4
0

y∫ dx 

X′ O 
R(5, 0) 

X 

Y′ 

y2 = 25x Q 

P 

x = 5 Y 

x = 4 
X′ 

Y′ 

Y 

y2 = 4x 

x = 1 
1 2 3 4 

X O 

X′ O 
x = 4 

X 

Q 

P 

C(4, 0) 

Y′ 

Y 

y2 = 16x 

Y′ 

X′ 

Y 

O 

y = 4 

y = 1 

X 

x2 = 16y 

Y′ 

X X′ 

Y 

y = 4 

y = x2 

O 

Activities for Practice 

X′ X O 

Y 

x = 3 

1 2 3 4 

Y′ 

y = x2 
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    = 4
0
∫ dx 

    =  sq. units 
 
 
 
 
 
 
 
 
   
 
 
   
1. The area of the region (in square units) bounded 

by the curve x2
 = 4y, line x = 2 and  

 X-axis is    

 (A) 1 (B) 2
3

 (C) 4
3

 (D) 8
3

 
 
2. The area of the region bounded by y2 = 4x,          

x = 0, x = 4 and the X-axis in the first quadrant 
is  

 (A) 16 (B) 16
3

 

 (C) 32 (D) 32
3

 
 
3. Area bounded by the parabola y2 = 2x and the 

ordinates x = 1, x = 4 is  

 (A) 4 2
3

sq.units (B) 28 2
3

sq.units 

 (C) 56
3

sq.units (D) 4
3

sq. units 
 
4. The area of the region bounded by the parabola  
 y2 = 4ax and the line  y = mx is  

 (A) 
2

3

8a
3m

 (B) 
2

3

8m
3a

   

 (C) 
28a

3
 (D) 

2 38a m
3

 
 
5. The area bounded by the curves y2  – x = 0 and y 

– x2 = 0 is    

  (A) 7
3

 (B) 1
3

 (C) 5
3

 (D) 1 
 
6. The area enclosed by y = 3x − 5, y = 0, x = 3 and 

x = 5 is           
 (A) 12 sq. units (B) 13 sq. units 

 (C) 13 1
2

 sq. units (D) 14 sq. units  

7. Area enclosed between the curve y = 
1
3x , the       

Y-axis and the lines y = −1, y = 1 is 

 (A) 0 (B) 2
3

 

 (C) 3
2

 (D) 1
2   

8. Area bounded by the curve y2 = 16x and line                   

y = mx is 2
3

, then m =  

 (A) 3   (B) 4  
 (C) 1   (D) 2  
9. Area inside the parabola y2 = 4ax between the 

lines x = a and x = 4a is equal to  
 (A) 4a2 (B) 8a2 

 (C) 56
2a

3
 (D) 35

2a
3

 
 
10. Area bounded by the lines  y = x, x = –1,  

x = 2 and X-axis is 

 (A) 5
2

sq. units (B) 3
2

sq. units 

 (C) 1
2

sq. units (D) 2
5
sq. units 

 
 
 
  
Based on Exercise 7.1 
 
1. Find the area of the region bounded by the 

following curves, the X-axis and the given lines: 
i. y = 6x, x = 1, x = 5 
ii. y = x3, x = 1, x = 4 
iii. y = 3 4+x , x = 0, x = 4 
iv. y − 1 = x, x = −2, x = 3 
v. y = 22 1− x , x = 0, x = 1 
+vi. y = −2x, x = −1, x = 2  
+2. Find the area of the region bounded by the 

parabola y2 = 16x and the line x = 4.  [Mar 18]  
3. Find the area of the circle x2 + y2 = 16.  
+4. Find the area of the ellipse 

2

2a
x  + 

2

2b
y  = 1.  

[Mar 15]  
5. Find the area of the ellipse 

2

9
x  + 

2

4
y  = 1. 

 
Based on Miscellaneous Exercise − 7 
 
1. Find the area of the region bounded by the curve 

xy = 4, the X-axis and the lines x = 2, x = 4.  
2. Find the area between the parabolas y2 = 16x 

and x2 = 16y. 

Multiple Choice Questions 

Additional Problems for Practice 

X′ X 

Y′ 

Y 

x2 + y2 = 9 
Q(0, 3) 

P(3, 0) 

O 
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3. Find the area of the region bounded by the curve 
y = 4x2 and the line y = 4. 

 
4. Find the area of the ellipse 

2

25
x  + 

2

16
y = 1. 

 
5. Find the area of the region bounded by 3y = x2, 

the X-axis and x = 3, x = 6. 

6. Find the area of the region bounded by the curve 
x2 = 36y, y = 1, y = 9 and the Y-axis. 

 
7. Find the area of the region bounded by the 

parabola y2 = 8x and the line x = 2. 

 
 
 
 

   
Q.1. (A) Choose the correct alternative.     [2] 
 
 i. Area of the region bounded by the curve x2 = y, the X-axis and the lines x = 1 and x = 3 is _______. 

  (A) 26
3

 sq. units  (B) 3
26

 sq. units (C) 26 sq. units (D) 3 sq. units 

 
 ii. The area enclosed by y = 2x, X-axis and lines x = 0 and x = 3 is 

  (A)  6 sq.units  (B) 9 sq.units  (C) 18 sq.units (D) 27 sq.units 
 
 (B) State whether the following statements are True or False.     [2] 

 i. The area bounded by the two curves y = f (x), y = g (x) and X-axis is ( ) ( )
b a

a b

f d g dx x x x−∫ ∫ . 

 
 ii. The area of the portion lying above the X-axis is positive. 
 
 (C) Fill in the blanks       [2] 

 i. The area of the region bounded by y = x, the X-axis and the lines x = 0 and x = 4 is _______. 

 ii. The area of the region bounded by x = y2, the Y-axis and the lines y = 0 and y = 3 is _______. 
  
Q.2. Attempt the following.       [4] 

i. Find the area of the region bounded by the curve y = x4, the X-axis and the lines x = 1, x = 5 .  
 
ii. Find the area of the region bounded by the curve 2y + x = 8, the X-axis and the lines  x = 2, x = 4.                     
 
Q.3. Attempt the following.       [6] 

i. Find the area of the region bounded by the curve x2 = 16y, y = 1, y = 4, and the Y-axis lying in the 

first quadrant. 
 
ii. Find the area of the region bounded by the curve y = –2x, the X-axis and the lines 

x = –1, x = 2. 
 
Q.4. Attempt any one of the following.     [4] 

i. Find the area of ellipse
2

4
x +

2

25
y  = 1.  

 
ii. Find the area between the parabolas y2 = 7x and x2 = 7y. 

Time: 1 hour                                 Marks: 20 
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1. Required area = 
3

1

dy x∫   

    = 
3

2

1

x∫  dx 

    = 
33

13
x 

 
 

  

    = 1
3

 (33 – 13) 

    = 1
3

 (27 – 1) 

    = 26
3

 sq. units. 
  
2. Required area = 

4

1

y∫  dx 

    = 
4

1

2 x∫ dx 

    = 2
4 1

2

1

x∫ dx 

    = 2 

4
3
2

1

3
2

x
 
 
 
 
 

 

     = 4
3

 ( ) ( )
3 3
2 24 1 −  

  

    = 4
3

 (8 – 1) 

   =  4
3

 (7) 

   = 28
3

 sq. units 
  
3. Required area = area of the region OQCPO 
    = 2 (area of the region OCPO) 

    = 2
4

0

y∫  dx  

    = 2 
4

0

4 x∫  dx 

    = 8
4 1

2

0

x∫ dx 

    = 8

4
3
2

0

3
2

x
 
 
 
 
 

  

    = 16
3

 ( )
3
24 0 −  

 

    = 16
3

 (8) 

    = 128
3

 sq. units 
  
4. Required area = 

4

1

dx y∫   

    = 
4

1

4 y∫  dy 

    = 4 
4 1

2

1

y∫ dy 

   = 4 

4
3
2

1

3
2

y
 
 
 
 
 

  

   = 8
3

 ( ) ( )
3 3
2 24 1 −  

  

   = 8
3

 (8 – 1) 

   = 8
3

(7) 

   = 56
3

 sq. units 
  
5. Required area = 2

4

0

x∫  dy 

     = 2 
4

0

y∫ dy 

     = 2 

4
3
2

0

3
2

y
 
 
 
 
 

 

     = 4
3

 ( )
3
24 0 −  

  

     = 4
3

 (8) 

    = 32
3

 sq. units   
  
6. i. 4 ii. 3 
 iii. 3 iv. 3 
 v. 29 x−   vi. 9π 
 
 
 
 
 1. (B) 2. (D) 3. (B) 4. (A) 
 5. (B) 6. (D) 7. (D) 8. (B)  
 9. (C) 10. (A) 
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Based on Exercise 7.1 
 
1. i. 72 sq. units ii. 255

4
sq. units 

 iii. 112
9

sq. units  iv. 15
2

sq. units 

 v. 
2
π sq. units vi. 5 sq. units 

 
2. 128

3
sq. units 

3. 16π sq. units 

4. π ab sq. units 

5. 6π sq. units 
 
Based on Miscellaneous Exercise − 7 
 
1. 4 log 2 sq. units  

2. 256
3

 sq. units 

3. 16
3

 sq. units 

4. 20 π sq. units 

5. 21sq. units   

6. 208 sq. units 

7. 32
3

 sq. units 

 
 
1. (A) 
 i. (A) ii. (B)   
 (B) 
 i. False ii. True  
 (C) 

 i. 8 sq.units 
 ii. 9 sq.units  

2. i. 3124
5

 sq. units 

 ii. 5 sq. units  
3. i. 56

3
 sq. units 

 ii. 5 sq. units  
4. i. 10π sq. units 

 ii. 49
3

 sq. units 
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