
TOPIC Ć

Curve & X-axis Between two 
Ordinates, Area of the Region 
Bounded by a Curve & Y-axis 
Between two Abscissa

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

{( , ) : ( 1)[ ] 2 , 0 2},A x y x x y x x= - £ £ £ £  where [t]

denotes the greatest integer function, is :

[Sep. 05, 2020 (II)]

(a)
8 1

2
3 2

- (b)
4

2 1
3

+

(c)
8

2 1
3

- (d)
4 1

2
3 2

-

2. The area (in sq. units) of the region

2 1
{( , ) : 0 1, 0 1, 2}

2
£ £ + £ £ + £ £x y y x y x x  is :

[Sep. 03, 2020 (I)]

(a)
23

16
(b)

79

24
(c)

79

16
(d)

23

6

3. Given: f(x) = 

1
, 0

2

1 1
,

2 2

1
1 , 1

2

x x

x

x x

ì £ <ï
ï
ï =í
ï
ï - < £ïî

and g(x) = 

2
1

,
2

x
æ ö-ç ÷
è ø

 x Î R. Then the area (in sq. units) of

the region bounded by the curves, y = f(x) and y = g(x)

between the lines, 2x = 1 and 2x = 3,  is :

[Jan. 9, 2020 (II)]

(a)
1 3

3 4
+ (b)

3 1

4 3
- (c)

1 3

2 4
- (d)

1 3

2 4
+

4. The area (in sq. units) of the region

A = {(x, y) ÎR × R|0 d” x d”3, 0 d” y d” 4, y d” x2 + 3x} is :

[April 8, 2019 (I)]

(a)
53

6
(b) 8 (c)

59

6
(d)

26

3

5. The area of the region

A = {(x, y): 0 £ y £ x |x| + 1 and – 1 £ x £ 1} in sq. units is:

[Jan. 09, 2019 (II)]

(a)
2

3
(b) 2 (c)

4

3
(d)

1

3

6. Let 2
g(x) cos x ,f (x) x= = , and , ( )a b a < b  be  the

roots of the quadratic equation 2 2
18x 9 x 0- p + p = . Then

the area (in sq. units) bounded by the curve y (gof)(x)=

and the lines x ,x= a = b  and y 0= , is : [2018]

(a)
1

( 3 1)
2

+ (b)
1

( 3 2)
2

-

(c)
1

( 2 1)
2

- (d)
1

( 3 1)
2

-

7. Let f : [ – 2, 3] ®  [0, ¥ ) be a continuous function such

that f (1– x) = f (x) for all [ 2,3]Î -x .

If   R1 is the numerical value of the area of the region

bounded by y = f (x), x = –2, x = 3 and the axis of x and

3

2

2

( ) ,

-

= òR x f x dx  then : [Online April 25, 2013]

(a) 3R1 = 2R2 (b) 2R1 = 3R2
(c) R1 = R2 (d) R1 = 2R2

8. Let f (x) be a non – negative continuous function such that

the area bounded by the curve y = f (x), x - axis and the

ordinates x = 
4

p
 and x = b  > 

4

p
 is

 ÷
ø
ö

ç
è
æ b+b

p
+bb 2cos

4
sin . Then f ÷

ø
ö

ç
è
æ p

2
 is [2005]

23

Applications of

Integrals

Downloaded from @Freebooksforjeeneet
www.studentbro.inwww.studentbro.inwww.studentbro.in



M-418 Mathematics

(a) ÷
ø
ö

ç
è
æ -+

p
12

4
(b) ÷

ø
ö

ç
è
æ +-

p
12

4

(c) ÷
ø
ö

ç
è
æ -

p
- 2

4
1 (d) ÷

ø
ö

ç
è
æ +

p
- 2

4
1

9. The area enclosed between the curve y = log ( )e x e+  and

the coordinate axes is [2005]

(a) 1 (b) 2 (c) 3 (d) 4

10. If y = f(x) makes +ve intercept of 2 and 0 unit on x and y

axes and encloses an area of 3/4 square unit with the axes

then 

2

0

( )xf x dx¢ò is [2002]

(a) 3/2 (b) 1 (c) 5/4 (d) –3/4

TOPIC n
Different Cases of Area Bounded
Between the Curves

11. The area (in sq. units) of the region

A = {(x, y) : |x| + |y| £ 1, 2y2 ³  |x|} is : [Sep. 06, 2020 (I)]

(a)
1

3
(b)

7

6
(c)

1

6
(d)

5

6

12. The area (in sq. units) of the region enclosed by the curves

y = x2 – 1 and y = 1 – x2 is equal to:       [Sep. 06, 2020 (II)]

(a)
4

3
(b)

8

3
(c)

7

2
(d)

16

3

13. Consider a region 2 2{( , ) : 2 }.= Î £ £RR x y x y x  If a line

= ay  divides the area of region R into two equal parts,

then which of the following is true? [Sep. 02, 2020 (II)]

(a) 3 26 16 0a - a + = (b) 2 3/ 23 8 8 0a - a + =

(c) 2
3 8 8 0a - a + = (d) 3 3/ 26 16 0a - a - =

14. The area of the region, enclosed by the circle x2 + y2 = 2

which is not common to the region bounded by the

parabola y2 = x and the straight line y = x, is:

[Jan. 7, 2020 (I)]

(a) (24p – 1) (b) (6p – 1)

(c) (12p – 1) (d) (12p – 1)/6

15. The area (in sq. units) of the region

{(x, y) ÎR2|4x2 £ y £ 8x + 12} is: [Jan. 7, 2020 (II)]

(a)
125

3
(b)

128

3
(c)

124

3
(d)

127

3

16. For a > 0, let the curves C1: y2 = ax and C2: x2= ay intersect

at origin O and a point P. Let the line x = b (0 < b < a)

intersect the chord OP and the x-axis at points Q and R,

respectively. If the line x = b bisects the area bounded by

the curves, C1 and C2, and the area of DOQR = 
1

2
, then

‘a’ satisfies the equation: [Jan. 8, 2020 (I)]

(a) x6 – 6x3 + 4 = 0 (b) x6 – 12x3 + 4 = 0

(c) x6 + 6x3 – 4 = 0 (d) x6 – 12x3 – 4 = 0

17. The area (in sq. units) of the region

{(x, y) Î R2: x2 £ y £ |3 – 2x|, is: [Jan. 8, 2020 (II)]

(a)
32

3
(b)

34

3
(c)

29

3
(d)

31

3

18. If the area (in sq. units) of the region {(x, y) : y2 £ 4x,

x + y £ 1, x ³ 0, y ³ 0} is a 2  + b, then a – b is equal to

: [April 12, 2019 (I)]

(a)
10

3
(b) 6 (c)

8

3
(d)

2

3
-

19. If the area (in sq. units) bounded by the parabola y2 = 4lx

and the line y = lx, l > 0, is 
1

9
, then l is equal to :

[April 12, 2019 (II)]

(a) 2 6 (b) 48 (c) 24 (d) 4 3

20. The region represented by 2x y- £  and 2x y+ £  is

bounded by a : [April 10, 2019 (I)]

(a) square of side length 2 2 units

(b) rhombus of side length 2 units

(c) square of area 16 sq. units

(d) rhombus of area 8 2 sq. units

21. The area (in sq. units) of the region bounded by the curves

y = 2x and y = |x + 1|, in the first quadrant is :

[April 10, 2019 (II)]

(a)
3

log 2
2

e + (b)
3

2

(c)
1

2
(d)

3 1

2 log 2e

-

22. The area (in sq. units) of the region

A = {(x, y) : x2 £ y £ x + 2} is: [April 9, 2019 (I)]

(a)
10

3
(b)

9

2
(c)

31

6
(d)

13

6

23. The area (in sq. units) of the region

A = 
2

{( , y) : 4}
2

y
x x y£ £ +  is: [April 09, 2019 (II)]

(a)
53

3
(b) 30 (c) 16 (d) 18

24. Let S(a) = {(x, y) : y2 £ x, 0 £ x £ a} and A(a) is area of the

region S(a). If for a l, 0 < l < 4, A(l) : A(a) = 2 : 5, then l
equals : [April 08, 2019 (II)]

(a)

1

34
2

25

æ ö
ç ÷
è ø (b)

1

32
2

5

æ ö
ç ÷
è ø

(c)

1

32
4

5

æ ö
ç ÷
è ø (d)

1

34
4

25

æ ö
ç ÷
è ø

E
B

D
_

8
3

4
4
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Applications of Integrals M-419

25. The  area  (in  sq.  units)  of  the  region  bounded  by  the

parabola, y = x2 + 2 and the lines, y = x + 1, x = 0 and x = 3,

is : [Jan. 12, 2019 (I)]

(a)
15

4
(b)

21

2
(c)

17

4
(d)

15

2

26. The area (in sq. units) of the region bounded by the curve

2
4x y=  and the straight line 4 – 2x y=  is :

[Jan. 11, 2019 (I)]

(a)
5

4
(b)

9

8
(c)

7

8
(d)

3

4

27. The area (in sq. units) in the first quadrant bounded by the

parabola, y = x2 + 1, the tangent to it at the point (2, 5) and

the coordinate axes is : [Jan. 11, 2019 (II)]

(a)
8

3
(b)

37

24
(c)

187

24
(d)

14

3

28. If the area enclosed between the curves y = kx2 and

x = ky2, (k > 0), is 1 square unit. Then k is:

[Jan. 10, 2019 (I)]

(a)
3

2
(b)

1

3
(c) 3 (d)

2

3

29. The area (in sq. units) bounded by the parabola y = x2 –1, the

tangent at the point (2, 3) to it and the y-axis is:

[Jan. 9, 2019 (I)]

(a)
8

3
(b)

32

3
(c)

56

3
(d)

14

3

30. If the area of the region bounded by the curves, y = x2,

y = 
1

x
 and the lines y = 0 and x = t (t > 1) is 1 sq. unit, then

t is equal to [Online April 16, 2018]

(a)
4

3
(b) e2/3 (c)

3

2
(d) e3/2

31. The area (in sq. units) of the region

 { }: 0, 0, – 2x R x y y x and y xÎ ³ ³ ³ £ , is

[Online April 15, 2018]

(a)
13

3
(b)

10

3
(c)

5

3
(d)

8

3

32.   The area (in  sq. units)  of the  region

{(x, y) : x ³ 0, x + y £ 3, x2 £ 4y and y £ 1 + x } is :

[2017]

(a)
5

2
(b)

59

12
(c)

3

2
(d)

7

3

33. The area (in sq. units) of the smaller portion enclosed

between the curves, x2 + y2 = 4 and y2 = 3x, is :

[Online April 8, 2017]

(a)
1

32 3

p
+ (b)

1 2

33

p
+

(c)
1 2

32 3

p
+ (d)

1 4

33

p
+

34. The area (in sq. units) of the region {(x, y) : y2 ³ 2x and

x2 + y2 £ 4x, x ³ 0, y ³ 0} is : [2016]

(a)
4 2

3
p - (b)

2

2 3

p 2
-

(c)
4

3
p - (d)

8

3
p -

35. The area (in sq. units) of the region described by

A = {(x, y)| y ³ x2 – 5x + 4, x + y ³ 1, y £ 0} is:

[Online April 9, 2016]

(a)
19

6
(b)

17

6
(c)

7

2
(d)

13

6

36. The area (in sq. units) of the region described by

{(x, y) : y2 £ 2x and y ³ 4x – 1} is [2015]

(a)
15

64
(b)

9

32
(c)

7

32
(d)

5

64

37. The area (in square units) of the region bounded by the

curves y + 2x2 = 0 and y + 3x2 = 1,  is equal to :
[Online April 10, 2015]

(a)
3

5
(b)

1

3
(c)

4

3
(d)

3

4

38. The area of the region described by

( ){ }2 2 2, : 1 and 1A x y x y y x= + £ £ -  is:             [2014]

(a)
2

2 3

p
- (b)

2

2 3

p
+ (c)

4

2 3

p
+ (d)

4

2 3

p
-

39. The area of the region above the x-axis bounded by the

curve y = tan x, 0 x
2

p
£ £  and the tangent to the curve at

x
4

p
=  is: [Online April 19, 2014]

(a)
1 1

log 2
2 2

æ ö-ç ÷
è ø

(b)
1 1

log 2
2 2

æ ö+ç ÷
è ø

(c) ( )1
1 log 2

2
- (d) ( )1

1 log 2
2

+

40. Let A = {(x, y): y2 £ 4x, y – 2x ³ – 4}. The area (in square

units) of the region A is: [Online April 9, 2014]

(a) 8 (b) 9 (c) 10 (d) 11

41. The area (in square units) bounded by the curves

y = x , 2y – x + 3 = 0, x-axis, and lying in the first quadrant

is : [2013]

(a) 9 (b) 36 (c) 18 (d)
27

4
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M-420 Mathematics

42. The area under the curve y = | cos x – sin x |, 0 ,
2

p
£ £x

and above x-axis is : [Online April 23, 2013]

(a) 2 2 (b) 2 2 2-

(c) 2 2 2+ (d) 0

43. The area of the region (in sq. units), in the first quadrant

bounded by the parabola y = 9x2 and the lines x = 0, y = l

and y = 4, is : [Online April 22, 2013]

(a) 7/9 (b) 14/3 (c) 7/3 (d) 14/9

44. The area bounded by the curve y = ln (x) and the lines

y = 0, y = ln (c) and x = 0 is equal to :[Online April 9, 2013]

(a) 3 (b) 3 ln (c) – 2

(c) 3 ln (c) + 2 (d) 2

45. The area between the parabolas 2 y
x

4
= and

x2 = 9y and the straight line y = 2 is : [2012]

(a) 20 2 (b)
10 2

3
(c)

20 2

3
(d) 10 2

46. The area bounded by the parabola y2 = 4x and the line

2x – 3y + 4 = 0, in square unit, is [Online May 26, 2012]

(a)
2

5
(b)

1

3
(c) 1 (d)

1

2

47. The area of the region bounded by the curve

 y = x3, and the lines, y = 8, and x = 0, is

[Online May 19, 2012]

(a) 8 (b) 12 (c) 10 (d) 16

48. If a straight line y – x = 2 divides the region 2 2
4x y+ £

into two parts, then the ratio of the area of the smaller part

to the area of the greater part is     [Online May 12, 2012]

(a) 3p – 8 : p + 8 (b) p – 3 : 3p + 3

(c) 3p – 4 : p + 4 (d) p – 2 : 3p + 2

49. The area enclosed by the curves y  = x2, y = x3,

x = 0 and x = p, where p > 1, is 1/6. The p equals

[Online May 12, 2012]

(a) 8/3 (b) 16/3 (c) 2 (d) 4/3

50. The parabola y2 = x divides the circle x2 + y2 = 2 into two

parts whose areas are in the ratio [Online May 7, 2012]

(a) 9p + 2 : 3p – 2 (b) 9p – 2 : 3p + 2

(c) 7p – 2 : 2p – 3 (d) 7p + 2 : 3p + 2

51. The area bounded by the curves [2011 RS]

2 4 and=y x x2 = 4y is:

(a)
32

3
sq units (b)

16

3
sq units

(c)
8

3
sq. units (d) 0 sq. units

52. The area of the region enclosed by the curves

y = x, x = e, y = 
1

x
 and the positive x-axis is [2011]

(a) 1 square unit (b)
3

2
 square units

(c)
5

2
 square units (d)

1

2
 square unit

53. The area bounded by the curves y = cos x and

y = sin x between the ordinates x = 0 and x = 
3

2

p
 is

[2010]

(a) 4 2 2+ (b) 4 2 1-

(c) 4 2 1+ (d) 4 2 2-
54. The area of the region bounded by the parabola

(y – 2)2 = x –1, the tangent of the parabola at the point

(2, 3) and the x-axis is: [2009]

(a) 6 (b) 9 (c) 12 (d) 3

55. The area of the plane region bounded by the curves

x + 2y2 = 0 and  x + 3y2 = 1is equal to [2008]

(a)
5

3
(b)

1

3
(c) 2

3
(d)

4

3

56. The area enclosed between the curves y2 = x and y = | x | is

[2007]

(a) 1/6 (b) 1/3 (c) 2/3 (d) 1

57. The parabolas 
2

4y x=  and 
2

4x y=  divide  the  square

region bounded by the lines x = 4, y = 4 and the coordinate

axes. If 1S , 2S , 3S  are respectively the areas of these parts

numbered from top to bottom; then 1S : 2S : 3S  is [2005]

(a) 1 : 2 : 1 (b) 1 : 2 : 3 (c) 2 : 1 : 2 (d) 1 : 1 : 1

58. The area of the region bounded by the curves

| 2 |, 1, 3y x x x= - = =  and the x-axis is [2004]

(a) 4 (b) 2 (c) 3 (d) 1

59. The area of  the region bounded by the curves

xyandxy -=-= 31  is [2003]

(a) 6 sq. units (b)  2 sq. units

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

60. The area bounded by the curves y = lnx, y = ln |x|,y = | ln x

| and y = | ln |x| | is [2002]

(a) 4sq. units (b) 6 sq. units

(c) 10 sq. units (d) none of these

E
B

D
_

8
3

4
4
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Applications of Integrals M-421

1. (a) [x] = 0 when [0, 1)x Î  and [x] = 1 when [1, 2)x Î

0 0 1

1 1 2

x
y

x x

£ <ì
= í - £ <î

2y x=

y = x – 1

1 2

2

0

1
2 (1)(1)

2
A x dx\ = -ò

       

23/ 2

0

4 1 8 2 1

3 2 3 2

x
= - = -

2. (b)

1

1
2

1 2

(2, 3)

(1
, 2

)

Required area 
1 2

2

1 1

2

( 1) ( 1)x dx x dx= + + +ò ò

1 23 2

1
1

2

3 2

x x
x x

é ù é ù
= + + +ê ú ê ú

ë û ë û

4 13 5 79
.

3 24 2 24

é ù= - + =ê úë û

3. (b) Coordinates of 
1 3 3 3

,0 , ,0 , ,1
2 2 2 2

P Q R
æ ö æ öæ ö -ç ÷ ç ÷ç ÷ ç ÷ ç ÷è ø è ø è ø

and 
1 1

,
2 2

S
æ ö
ç ÷
è ø

1 1
�

2 2
S

æ ö
ç ÷
è ø

1
�0

2
P

æ ö= ç ÷
è ø

( 3 / 2�0)Q

3

2
x =

1
�0

2
P

æ ö= ç ÷
è ø

Required area = Area of trape�ium PQRS

3/2 2

1/2

1

2
x dx

æ ö- -ç ÷
è øò

3/2
3

1/2

1 3 1 1 3 1 1
1

2 2 2 2 3 2
x

æ öæ öæ ö- æ öç ÷= + - - -ç ÷ç ÷ ç ÷ç ÷ç ÷ ç ÷è øè øè ø è ø

3 1

4 3
= -

4. (c) Since, the relation y £  x2 + 3x represents the region

below the parabola in the 1st quadrant

(0, 0) (1, 0) (3, 0)

(1, �)(0, �)

(–3, 0)

Q y = 4

 Þ x2 + 3x = 4 Þ x = 1, – 4

\ the required area = area of shaded region

= 
1 32

0 1
( 3 ) 4.x x dx dx+ +ò ò  = 

1
3 2

3

1
0

3
[4 ]

3 2

x x
x

é ù
+ +ê ú

ë û

= 
1 3

8
3 2

+ +  = 
59

6
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M-422 Mathematics

5. (b) Given A = {(x, y) : 0 £ y £ x|x| + 1 and –1 £ x £ 1}

\ Area of shaded region

=
0 12 2

1 0
( 1) ( 1)x dx x dx

-
- + + +ò ò

=

0 1
3 3

1 0
3 3

x x
x x

-

æ ö æ ö
- + + +ç ÷ ç ÷è ø è ø

=
1 1

0 1 1 (0 0)
3 3

æ ö æ ö- - + + - +ç ÷ ç ÷è ø è ø

=
2 4 6

2
3 3 3

+ = =  square units

6. (d) Here, 18x2 – 9px + p2 = 0
Þ (3x – p) (6x – p) = 0

Þ ,
6 3

p p
a = b =

Also, gof(x) = cosx

\ Req. area = 

/3

/6

cos xdx

p

p
ò  

3 1

2

-
=

7. (d) We have

3 3

2

2 2

R ( ) (1 ) (1 )x f x dx x f x dx

- -

= = - -ò ò

Using ( ) ( )

b b

a a

f x dx f a b x dx
é ù
ê ú= + -
ê úë û

ò ò

Þ  

3

2

2

R (1 ) ( )x f x dx

-

= -ò
(Q f (x) = f (1 – x) on [– 2, 3])

\  

3 3

2 2

2 2

R R ( ) (1 ) ( )x f x dx x f x dx

- -

+ = + -ò ò

                         = 

3

1

2

( ) Rf x dx

-

=ò
Þ  2R2 = R1C-

8. (d) From given condition

/ 4

( ) sin cos 2
4

f x dx

b

p

p
= b b + b + bò

Differentiating w. r . t b , we get

f ( b ) = b  cos b  + sin b  – 
4

p
sin b  + 2

0 1 sin 2 1 2
2 4 2 4

f
p p p pæ ö æ ö=b× + - + = - +ç ÷ ç ÷è ø è ø

9. (a)
y

x

x+e=0

y=log (x+e)e

(0,1)

0

(1
–
e,

 0
)

Required area 

0

1 e

A ydx

-

= ò
0

1

log ( )e

e

x e dx

-

= +ò
put x e t dx dt+ = Þ =  also when x = 1 – e, t = 1 and when
x = 0, t = e

[ ]1
1

log log

e
e

e eA tdt t t t\ = = -ò
0 1 1e e- - + =

Hence the required area is 1 square unit.

10. (d) Given that  

2

0

3
( )

4
f x dx =ò ; Now,,

2 2 2

0 0 0

( ) ( ) ( )xf x dx x f x dx f x dx= -¢ ¢ò ò ò

=
2

0

3 3
[ ( )] 2 (2)

4 4
x f x f- = -

=
4

3
)0)2(f(

4

3
0 -==- Q .

11. (d) A
P

O

1
2

1
2

1
2

,B

Required area 

1
22

0

1
4 2 area( )

2
y dy PAB

é ù
= + Dê ú

ê úë û
ò

1
3 2

0

2 1 1 1 2 1 1
4 4

3 2 2 2 3 8 8
y

é ù é ùé ù= + ´ ´ = ´ +ê ú ê úë û ë ûê úë û
5 5

4 .
24 6

= ´ =

E
B

D
_

8
3

4
4
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Applications of Integrals M-423

12. (b) Required area
y

y = x2 – 1

y =  x1 – 2

x

Area ( )
1

2 2

0

2 (1 ) ( 1)x x dx= - - -ò
1

2

0

4 (1 )x dx= -ò

        

1
3

0

4
3

x
x

æ ö
= -ç ÷è ø

1 2 8
4 1 4

3 3 3

æ ö= - = × =ç ÷è ø  sq. units

13. (b) Let y = x2 and y = 2x

y x = 
2

y x = 2

(2, 4)

y = a
x

y

4

y'

O
x'

According to question

4

0 2 2

y y
y dy y dy

a

a

æ ö æ ö\ - = -ç ÷ ç ÷è ø è øò ò
4

43/ 2 2 3/ 2 2

0

0

3 34 4

2 2

y y y y

a
a

a
a

é ù é ù
é ù é ùê ú ê ú

Þ - = -ê ú ê úê ú ê ú
ë û ë ûê ú ê ú

ë û ë û
2

3/ 2 3/ 2 22 2 1
(8 ) (16 )

3 4 3 4

a
Þ a - = - a - - a

2
3/ 24 4

3 2 3

a
Þ a - =

3/ 2 28 3 8Þ a - a =
2 3/ 23 8 8 0\ a - a + =

14. (d) Total area – enclosed area between line and parabola

22-

2

2-

0
1

1

0

2 x xdx= p - -ò

1
3/2 2

0

2
2

3 2

x xæ ö
= p - -ç ÷ç ÷

è ø

2 1 1 12 1
2 2

3 2 6 6

p -æ ö æ ö= p - - = p - =ç ÷ ç ÷
è ø è ø

15. (b)

Given curves are

4x2 = y ...(i)

y = 8x + 12 ...(ii)

From eqns. (i) and (ii),

4x2 = 8x + 12

Þ x2 – x – 3 = 0

Þ x2 – 2x – 3 = 0

Þ x2 – 3x + x – 3 = 0

Þ (x + 1) (x – 3) = 0

Þ x = – 1, 3

Required area bounded by curves is given by

3
2

1

(8 12 4 )A x x dx

-

= + -ò

3
2 3

1

8 4
12

2 3

x x
A x

-

= + -

4
(4(9) 36 36) 4 12

3

æ ö= + - - - +ç ÷
è ø

4
36 8

3
= + -

4 132 4 128
44

3 3 3

-
= - = =

16. (b) Given eqns. are, x2 = ay and y2 = ax

O

Q
b,

 b
( 
   

  )

R

x b㦨

y ax2 㦨

x = ay2

B
a
, a

( 
   

  )

A
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M-424 Mathematics

After solving, we get x = a, y = a

Now, coordinates of B is (a, a) and A is (0, 0)

Now, coordinates of Q is (b, b)

\ 21 1
1

2 2
b b= Þ =

Area bounded by curves and x = 1 is

1 2 2
1/2 1/2

0 0

1

2

a
x x

ax dx ax dx
a a

æ ö æ ö
- = -ç ÷ ç ÷ç ÷ ç ÷

è ø è ø
ò ò

Þ
22 1

3 3 6

a
a

a
- =

Þ 3
4 2a a a- =

Þ a6 + 4a3 + 4 = 16a3

Þ a6 – 12a3 + 4 = 0

17. (a) Point of intersection of y = x2 and y = – 2x + 3 is

obtained by x2 + 2x – 3 = 0

X

Y

1–3

Þ x = – 3, 1

So, required area 

1

3

(line parabola)dz

-

= -ò

1
2

3

(3 2 )x x dx

-

= - -ò   

1
3

2

3

3
3

x
x x

-

é ù
= - -ê ú

ê úë û

2 2 3 31 3 1 3
(3)4 2

2 3

æ ö æ ö- +
= - -ç ÷ ç ÷ç ÷ ç ÷

è ø è ø
 

28 32
12 8

3 3
= + - =

18. (b) Consider y2 = 4x and x + y = 1

y

x
(1� 0)

2 4y x=

x + y 㦨 1

P (3 2 2� 2 2 2)- -

O

Substituting x = 1 – y in the equation of parabola,

y2 = 4(1 – y) Þ y2 + 4y – 4 = 0

Þ (y + 2)2 = 8 Þ y + 2 = ±2 2

Hence, required area

= 

3 2 2

0

1
2 (2 2 2) (2 2 2)

2
x dx

-
+ ´ - ´ -ò

= 

3 2 2
3/2

0

2 1
2 (8 4 8 2)

3 2
x

-
é ù´ + + -ê úë û

= 
4

(3 2 2) 3 2 2 6 4 2
3

´ - - + -

= 
4

(3 2 2)( 2 1) 6 4 2
3

- - + -

2
[ ( 2 1) 3 2 2]- = -Q

= 
4

(3 2 3 4 2 2) 6 4 2
3

- - + + -

= 
10 8

2 2
3 3

a b- + = +

\ a = 8/3 and b = – 10/3 Þ 
10 8

6
3 3

a b- = + =

19. (c) Given parabola y2 = 4lx and the line y = lx

4

l

Putting y = l in y2 = 4lx, we get x = 0, 
4

l

\ required area = 

4

0

(2 )x x dx
l

l - lò

= 

4/
3/2 2

0

2 .

3 / 2 2

x x
l

l l
-  = 

32 8

3
-

l l

8 1

3 9
= =

l
Þ l = 24

20. (a) Let, C
1 
: | y – x | £ 2

C
2 
: | y + x | £ 2

By the diagram, region is square

E
B

D
_

8
3

4
4
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Applications of Integrals M-425

2

2

Now, length of side = 2 2
2 2 2 2+ =

21. (d)

(1� 2)

(0� 1)

Area = 

1

0

(( 1) 2 )
x

x dx+ -ò ( )Area ydx= òQ

= 

1
2

0

2

2 ln 2

xx
x

é ù
+ -ê ú

ê úë û

1 2 1 3 1
1

2 ln 2 ln 2 2 ln 2

-æ ö æ ö= + - - = -ç ÷ ç ÷
è ø è ø

22. (b)

–1 2

y 㦨 x2

y 㦨 x 졔 2

Required area is equal to the area under the curves

y ³ x2 and y d” x + 2

\ required area 

2
2

1

(( 2) )x x dx

-

+ -ò

2
2 3

1

2
2 3

x x
x

-

æ ö
= + -ç ÷ç ÷

è ø
 

8 1 1 9
2 4 2

3 2 3 2

æ ö æ ö= + - - + - + =ç ÷ ç ÷
è ø è ø

23. (d)

(8� 4)
(x 㦨 y 졔 4)

Required area

dy

(2� –2)

y 㦨 2x
2

Given region, ( )
2

, : 4
2

y
A x y x y

ì ü
í ý= £ £ +
î þ

Hence, area 

4 4 2

2 2

4
2

y
x dy y dy

- -

æ ö
= = + -ç ÷ç ÷

è ø
ò ò

4
2 3

2

64 8
4 8 16 2 8

2 6 6 6

y y
y

-

é ù æ ö æ ö= + - = + - - - +ê ú ç ÷ ç ÷
è ø è øê úë û

 
32 4

24 6
3 3

æ ö æ ö= - - - +ç ÷ ç ÷
è ø è ø

40 14 54
18

3 3 3
= + = =

24. (d)

y 㦨 x
2

x 㦨 lO

y

x

( � )l l

Area of the region =  
0 0

2 2ydx x dx
l l

´ =ò ò

= 

3

2
2

2
3

´ p

A(l) = 

3

2
2 4

2 ( )
3 3

´ l ´ l = l

Given, 

3

2( ) 2 2

(4) 5 8 5

A

A

l l
= Þ =

l = 

2 1

3 316 4
4.

5 25

æ ö æ ö=ç ÷ ç ÷
è ø è ø
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M-426 Mathematics

25. (d)

(0, 2)

x = 3(0, 0)

y x =  + 1

Area of the bounded region 

3
2

0

[( 2) ( 1)]x x dx+ - +ò

= 

3
3 2

0
3 2

x x
x

é ù
- +ê ú

ë û

= 
9 15

9 3
2 2

- + =

26. (b) x y2 = 4

(–2, 0)

Q(2, 1)

P(–1, 1/4)

1
0,

2

æ ö
ç ÷
è ø

Let points of intersection of the curve and the line be

P and Q

x2 =
2

4
4

x +æ ö
ç ÷è ø

x2 – x – 2 = 0

x = 2, – 1

Point are (2, 1) and 
1

1,
4

æ ö-ç ÷è ø

Area =

2 2

1

2

4 4

x x
dx

-

é ùæ ö+æ ö -ê úç ÷ ç ÷è ø è øê úë û
ò =

2
2 3

1

1

8 2 12

x x
x

-

é ù
+ -ê ú

ë û

=
1 2 1 1 1

1
2 3 8 2 12

æ ö æ ö+ - - - +ç ÷ ç ÷è ø è ø =
9

8

27. (b)

D

O

(0,1)

C

B (2,5)

A ( ,0)
3

�

The equation of parabola x2 = y – 1

The equation of tangent at (2, 5) to parabola is

y – 5 = 
(2,5)

dy

dx

æ ö
ç ÷è ø  (x – 2)

y – 5 = 4(x – 2)

4x – y = 3

Then, the required area

= 

2
2

0

{( 1) – (4 – 3)}x x+ò  dx – Area of DAOD

= 

2
2

0

1 3
( – 4 4) – 3

2 4
x x dx+ ´ ´ò

= 

2
3

0

( – 2) 9 37
–

3 8 24

xé ù
=ê ú

ë û

28. (b)

O

2 1
x y

k
=

2 1
y x

k
=

1 1
,A

k k

æ ö
ç ÷
è ø

Two curves will intersect in the Ist quadrant at 
1 1

,A
R R

æ ö
ç ÷
è ø

Q area of shaded region = 1.

\

1

2

0

k x
kx dx

k

æ ö
-ç ÷è øò = 1

Þ

1

3 1
32

0

0

1

3 3

2

k

kx x
k

k

æ ö
æ öç ÷× - ×ç ÷ç ÷ è øç ÷è ø

= 1

E
B

D
_

8
3

4
4

Downloaded from @Freebooksforjeeneet
www.studentbro.inwww.studentbro.inwww.studentbro.in



Applications of Integrals M-427

Þ 3 3

2

2 1

3 3

k

k k
k

× - = 1

Þ
2 2

2 1

3 3k k
- = 1

Þ 3k2 = 1

Þ k =
1

3
±

\ k =
1

3
 (Q k > 0)

29. (a)  
Y

yἘ

XxἘ

(0� 3) (2�  3)

(0� –1)

(0� –5)

Q Curve is given as :

y = x2 – 1

Þ 2
dy

x
dx

=

Þ
(2,3)

4
dy

dx

æ ö =ç ÷
è ø

\ equation of tangent at (2, 3)

(y – 3) = 4 (x – 2)

Þ y = 4x – 5

but x = 0

Þ y = – 5

Here the curve cuts Y–axis

\ required area

=  

3 3

5 1

1
( 5) 1

4
y dy y dy

- -

+ - +ò ò

= 

3
2 3

3/2
1

5

1 2
5 ( 1)

4 2 3

y
y y -

-

é ù - é ù+ +ê ú ë ûë û

= 
1 9 25

15 25
4 2 2

é ù+ - +ê úë û

= [ ]3/22
4 0

3
- -

= 
32 16 8

4 3 3
- =  sq-units.

30. (b) The intersection point of y = x2 and y = 
1

x
 is (1, 1)

Area bounded by the curves is the region ABCDA is given

as:

Area = 
1 2

0 1

1t
x dx dx

x
+ò ò

= [ ]
1

3

1

0

ln ( )
3

tx
x

é ù
+ê ú

ë û
 = 

1
ln( )

3
t+

A D

B

C

y x = 2

(1 ,  1 )

y  = 0

x t =  

 1
x

y =

Q area = 1

Þ 
1

ln ( )
3

t+  = 1 Þ ln (t) = 
2

3
Þ t = 

2

3e

31. (b) The intersection point of y = x – 2 and y = x  is (4, 2).

The required area

= 
4

0

1 16 10
– 2 2 – 2

2 3 3
xdx ´ ´ = =ò

y

y  =
x

(4,  2 )

(2,  0 )
x

O

y
x

 =
  

– 
2
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M-428 Mathematics

32. (a)

(0, 0) (1, 0) (2, 0)

(2, 1)

(0, 1)

(1, 2)
y = 1 +

4y = x

x + y = 3

x

2

Area of shaded region

= 

1 2 2 2

0 1 0

x
(1 x )dx (3 x)dx dx

4
+ + - -ò ò ò

= [ ] [ ]

1
3

2 2
2 32

1 2
0 1

1 0

0

x x x 5
x 3x sq.units

3 2 12 2

2

é ù
é ù é ùê ú

+ + - - =ê ú ê úê ú
ë û ë ûê ú

ë û

33. (d)

x
 +

 y
 =

 4

2

2

1           2

y = 38
2

1, 3

1, 3-

From the equations we get;

x2 + 3x – 4 = 0

Þ (x + 4) (x – 1) = 0 Þ x = –4, x = 1

when x = 1, y 3=

Area = 

1 1 2
2

0 0 1

3 . 4 . 2
æ ö
ç ÷+ - ´
ç ÷
è ø

ò ò òx dx x dx

= 

1 23 2
2 1

10

3 4 2sin 2
3 2 2 2

-
æ öæ ö æ öç ÷+ - + ´ç ÷ ç ÷ç ÷ç ÷è øç ÷è øè ø

x x x
x

= 
2 3

3 2 . 2
3 2 2 3

æ öì üæ öp pï ïæ ö + - + ´í ýç ÷ç ÷ ç ÷è ø è øï ïè øî þ

= 
2 3 2

2
2 33

æ öp
- + ´ç ÷è ø

= 
1 2 1 4

2
3 32 3 3

p pæ ö
+ ´ = +ç ÷è ø

34. (d)

A

BO

P

(2, –2)

(2, 2)

Points of intersection of the two curves are (0, 0), (2, 2) and

(2, –2)

Area = Area (OPAB) – area under parabola (0 to 2)

22

0

(2)
2 x dx

4

p´
= - ò

8

3
= p -

35. (a)

(3,0)

(4,0)

x y + =1

y = x – x 
2

 5 + 4

(3,–2)

A1

Required area = A
1
 + A

2

=
 

1

2
× 2 × 2 + 

4 2

3
( 5 4)x x dx- +ò

= 
7

2
6

+  = 
19

6
 sq. units

36. (b) Required area

1
,1

2

æ ö
ç ÷è ø

1 1
,

8 2

-æ ö
ç ÷è ø

O

B

C

= 

1 1 2

1/ 2 1/ 2

y 1 y
dy dy

4 2
- -

+
-ò ò

E
B

D
_

8
3

4
4
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Applications of Integrals M-429

= 

1 1
2 3

1/ 2 1/ 2

1 y 1 y
y

4 2 2 3
- -

é ù é ù
+ -ê ú ê ú

ê ú ê úë û ë û

= 
1 3 3 9 15 9 27 9

4 2 8 48 32 48 96 32

é ù+ - = - = =ê úë û
37. (c) Solving

y + 2x2 = 0

y + 3x2 = 1

(– 1, 2) (1, – 2)

Point of intersection (1, – 2) and (– 1, – 2)

Area = ( ) ( )( )
1

2 2

0

2 1 3x 2x dx- - -ò

( )
11 3

2

0 0

x
2 1 x dx 2 x

3

æ ö
- = -ç ÷ç ÷

è ø
ò  = 

4

3

= 15 – 6 = 9 sq units
38. (c) Given curves are x2 + y2 = 1 and y2 = 1 –x.

 Intersecting points are x = 0, 1

–1

–1

1

1

Area of shaded portion is the required area.

So, Required Area =  Area of semi-circle

+ Area bounded by parabola

= 

12

0

2 1
2

r
xdx

p
+ -ò  = 

1

0

2 1
2

x dx
p

+ -ò
(Q  radius of circle = 1)

= 

3
2

1

0

(1 )
2

32
2

x
é ùp -ê ú+

-ê ú
ë û

 = 
4

( 1)
2 3

p
- -  = 

4

2 3

p
+  sq. unit

39. (a) The given curve is y = tanx ...(1)

when x = 
4

p
, y =  1

Equation of tangent at P is

y  –  1  =  
2sec

4 4

p pæ ö æ ö-ç ÷ ç ÷è ø è ø
x

Y

Y¢

XX¢

y = 2 + 1 – x 

P ,1
4

2

p

p

æ ö
ç ÷è ø

y x = tan 

L M

O

or y = 2x + 1 – 
2

p
...(2)

Area of shaded region

= area of OPMO – ar (DPLM)

= 4
0

1
tan (OM OL)PM

2
x dx

p

- -ò

= [ ] 4
0

1 2
logsec 1

2 4 4

p
p p -ì ü- - ´í ý

î þ
x

= 
1 1

log 2
2 2

é ù-ê úë û
 sq unit

40. (b) Area of shaded portion

y x
2
 = 4

(4, 4)

XX¢
1

–1

–2

2 3 4

2

3
4

Y¢

Y

1

2
4 4

2 2

4

2 4

y y
dy dy

-

+æ ö= -ç ÷è øò ò
4 4

2 3

2 2

1 1
4

2 2 4 3

y y
y

- -

é ù é ù
= + -ê ú ê ú

ê ú ê úë û ë û

[ ]1 1 64 8
{8 16} {2 8}

2 4 3 3

ì ü= + - - - +í ý
î þ

 = 9
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M-430 Mathematics

41. (a) Given curves are

y = x …(1)

and 2y – x + 3 = 0 …(2)

On solving both we get y = –1, 3

Y

X3
–3
2

(9, 3)

Required area = { }
3

2

0

(2 3)y y dy+ -ò
3

3
2

0

3 9.
3

y
y y

é ù
= + - =ê ú

ë û

42. (b) y = | cos x – sin x |

O

Y

X

p/4 p/2

g(x) = sin xf(x) = cos x

Required area = 

/4

0

2 (cos sin )x x dx

p
-ò

[ ] / 4

0
2 sin cosx x

p= +

= 
2

2 1 (2 2 2)
2

é ù- = -ê úë û
 sq. units

43. (d) Required area = 

4

1
9

=
ò

y

y
dy

4
4

1/2 3/2

1 1

1 1 2
( )

3 3 3
=

= = ´ò
y

y dy y

1/ 2 3 1/ 2 32 2
[(4 ) (1 ) ] [8 1]

9 9
= - = -

2 14
7 sq. units.

9 9
= ´ =

44. (d) To find the point of intersection of curves  y = ln (x)
and y = ln (3), put ln (x) = ln (3)

Þ ln (x) – ln (3) = 0

Þ ln (x) – ln (3) = ln (1)

Þ 1
3

x
= , Þ x = 3

O

X

Y

y = ln (x)

y = ln (3)

1 3

Required area = 

3 3

0 1

ln (3) ln ( )-ò òdx x dx

                         [ ] [ ]3 3

0 1
ln (3) ln ( ) 2x x x x= - - =

45. (c) Y

X

y  =  x4 2

y = 2

21

9
y x=

2

0

Required area 2 9
4

æ ö
= -ç ÷ç ÷

è ø
ò

y
y dy

2

0

2 3
2

æ ö
= -ç ÷ç ÷

è ø
ò

y
y dy

2
3 3

2 2

0

2 1 2
2 3. .

3 2 3
y y

é ù
ê ú= ´ - ´
ê ú
ë û

2 2
3 3 3

2 2 2

0 0

1 5
2 2 2

3 3
y y y

é ù é ù
ê ú ê ú= - = ´
ê ú ê ú
ë û ë û

5 20 2
2. 2 2

3 3
= =

46. (b) Intersecting points are x = 1, 4

\ Required area = 

4

1

2 4
2

3

x
x dx

é + ùæ ö-ò ç ÷ê úè øë û

= 

4
3 4 422

11
1

2 2 4

3 3 2 3
2

x x
x- -

´

= ( ) ( )
3 3

2 2
4 1 4 4

4 1 16 1 4
3 3 3 3

æ ö é ù- - - - -ç ÷ ê úë ûè ø

E
B

D
_

8
3

4
4
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Applications of Integrals M-431

= ( )4
7 5 4

3
- -  = 

28
9

3
- = 

28 27

3

-
 = 

1

3

47. (b) Required Area = 

8
1/3

y 0

y dy

=
ò

XX¢

Y

Y¢

y = 8

y x = 
3

= 

8
1 1

3

0

1
1

3

y
+

+
 = 

8
4

3

0

3

4
y

æ ö
ç ÷è ø

= ( )4 43
3 3

8 0 2
4 4

é ù é ù- =ê ú ë ûë û  = 
3

16
4

´  = 12 sq. unit.

48. (d) Let I be the smaller portion and II be the greater portion

of the given figure then,

XX¢

Y

(0, 2)

y
x

 =
  

+ 
2

Y¢

II

I

(– 2, 0)

Area of I = ( )
0

2

2

4 2x x dx
-

é ù- - +ò ê úë û

= 

00 2
2 1

2 2

4
4 sin 2

2 2 2 2

x x x
x x

-

- -

é ùé ùæ ö- + - +ê úç ÷ê úè øë û ê úë û

= ( )1 4
2sin 1 4 2 2 2

2 2

- pé ùé ù- - - + = ´ - = p -ê úë û ë û

Now, area of II = Area of circle – area of I.

= 4p – (p – 2) = 3p + 2

Hence, required ratio = 
area of I

area of II
 = 

2

3 2

p -
p +

49. (d) Given curves are y = x2 and y = x3

Also, x = 0 and x = p, p > 1

Now, intersecting point is (1, 1)

y  x= 3

y  x= 2

(0.0)(1,0)

( ,0)p

x  p= 

Required Area = ( ) ( )1
2 3 3 2

0 1

p

x x dx x x dx- + -ò ò

1
3 4 4 3

0 1

1

6 3 4 4 3

p
x x x x

= - + -

Þ
4 31 1 1 1 1

6 3 4 4 3 4 3

p pæ öæ ö= - + - - +ç ÷ ç ÷è ø è ø

Þ
4 3

1 1 1 1 1 3 – 4
– –

6 3 4 4 3 12

p p
+ + =

Þ
( )3
3 4

0
12

p p -
= Þ p3 (3p – 4) = 0

Þ p = 0 or 
4

3
Since, it is given that p > 1
\ p can not be �ero.

Hence, 
4

3
p =

50. (b)

O AB

C

(1, 1)
y x

2
 = 

x y
2 2
 +  = 2

D (1, –1)

Area of circle = ( )2
2p  = 2p
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M-432 Mathematics

Area of OCADO = 2{Area of OCAO}

= 2 {area of OCB + area of BCA}

= 

1 2

0 1

2 2+ò òp cy dx y dx

where =py x  and 2
2= -cy x

\ Required Area =
1 2

2

0 1

2 2 2+ -ò òx dx x dx

= 

2
2

1

1

2 2
2 .1 0 2 sin

3 2 2

-
é ù-é ù ê ú- + +ê ú ê úë û ë û

x x x

= 
4 1 4 1

2 2
3 2 4 2 3 4 2

p p pì ü ì ü+ - - = + -í ý í ý
î þ î þ

= 
3 2

6

p +

Bigger area = 
3 2 9 2

2
6 6

p + p -
p - =

\ Required Ratio = 
9 2

3 2

p -
p +  i.e., 9p – 2 : 3p + 2

51. (b)

Required area 

4 2

0

2
4

x
x dx

æ ö
= -ç ÷

è ø
ò

4
3/2 3

0

2
3 / 2 12

x xé ùæ ö
= -ê úç ÷

ê è ø úë û

4 64
8

3 12
= ´ -  

32 16
16

3 3
= - = sq. units

52. (b) Area of required region AOCBO

= [ ]
11 2

1
00 1

1
log

2

e
ex

xdx dx x
x

é ù
+ = +ê ú

ë ûò ò

1 3
1

2 2
= + =  sq. units

O

C

B e, 
1

e

y = x

x = e

(1, 1)

y

x

A

53. (d)
 

cos x  sin x 

4

p
 

5

4

p
 

3

2

p
 

2p 0 

p 

2

p
 

Area above x-axis = Area below x-axis

\ Required area

/4 /2

0 /4 /4

2 (cos sin ) sin cos

p p p

p p

é ù
= - + -ê ú

ê úë û
ò ò òx x dx xdx xdx

( ) ( ) ( )/4 /2

0 /4 /4
2 sin cos cos sinx x x x

p p p
p p

é ù= + + - -ë û

1 1 1 1
2 (0 1) 1 1

2 2 2 2

é ùæ ö æ ö æ ö= + - + + + - -ç ÷ ç ÷ ç ÷ê úè ø è ø è øë û

1 1
2 2 1 1 1

2 2

é ù= - + + - +ê úë û

[ ]2 2 2 1 4 2 2= + - = -

54. (b)

B(–4, 0) 0 C(5, 0)

A(0, 2)

D(0, 3)
(2, 3)

P

For slope of tangents at (2, 3)

(y – 2)2 = x – 1

E
B

D
_

8
3

4
4
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Applications of Integrals M-433

1
2( 2) 1

2( 2)

dy dy
y

dx dx y
- = Þ =

-

(2, 3)

1 1

2(3 2) 2

æ ö= = =ç ÷ -è ø
dy

m
dx

Equation of tangent

1
3 ( 2)

2
y x- = -

2 4 0x yÞ - + = ...(i)

The given parabola is (y – 2)2 = x – 1 ...(ii)

vertex (1, 2) and it meets x-axis at (5, 0)

Then required area = Ar DBOA + Ar (OCPD) – Ar (DAPD)

= 
1

2
 × 4 × 2 + 

3

0

1
2 1

2
xdy - ´ ´ò

= 
3 2

0
3 ( 2) 1y dy+ - +ò = 

3
3

0

( 2)
3

3

y
y

é ù-
+ +ê ú

ê úë û

= 
1 8

3 3
3 3

é ù+ + +ê úë û
   =  3 + 6 = 9 sq. units

55. (d) Given 
2 2

2 0 –
2

x
x y y+ = Þ =

and 2 2 1
3 1 – ( –1)

3
x y y x+ = Þ =

On solving these two equations we get the points of

intersection as (–2, 1), (–2, –1)

X´
X

D

(1, 0)

(–2, –1)

Y

Y´

B

C

A (–2, 1)

The required area is ACBDA, given by

1 0

2 2

1 1
2 1

3 2- -

ì üï ï= - - -í ý
ï ïî þ
ò òA x dx x dx

1 0
3/2 3/2

2 2

1 2 1 2
2 (1 ) ( )

3 33 2
x x

- -

ì üï ïé ù é ùÞ - - -í ýê ú ê úë û ë ûï ïî þ

( ) ( )3/2 3/21 2 1 2
2 0 3 0 2

3 33 2

ì - üé ù é ùÞ - ´ - - ´ -í ýê ú ê úë ûë ûî þ

2
2

3
Þ

3
3´ 3

1

2
-

2
2 2

3
´ ×ì ü

í ý
î þ

{ } { }4 6 4 4
2 2 2 sq. units

3 3 3

-
Þ - = =

56. (a) It is clear from the figure, area lies between y2 = x and
y = x
Intersection point y = x and y2 = x is (1, 1)

Y

X'X

'Y

y = -x

y = x

A
(1, 1)

(1, 0)(0, 0) O

xy2 =

1y
2y

\Required area = 
1

2 10
( )y y dx-ò

1

0
( )x x dx= -ò

1
3/ 2 2

0
3/ 2 2

x xé ù
= -ê ú

ê úë û

1 13 / 2 2

0 0

2 1

3 2
x xé ù é ù= -ë û ë û  

2 1 1

3 2 6
= - =

57. (d) On solving, we get intersection points of 2
4x y=

and y2 = 4x are (0, 0) and (4, 4).
y

x

x =4y
2

y =4x
2

y=4

(0, 0) 0

(4, 4)

x=4

S1

S2 S3

By symmetry, we observe

4

1 3

0

S S ydx= = ò
44 2 3

0 0

16
sq. units

4 12 3

x x
dx

é ù
= = =ê ú

ê úë û
ò

Also   S
2

   = 

4 2

0

2
4

x
x dx

æ ö
-ç ÷

è ø
ò

4
3

32

0

2

3 12

2

x x

é ù
ê ú

= -ê ú
ê ú
ê úë û

4 16 16
8 sq. units

3 3 3
= ´ - =

1 2 3: : 1:1:1S S S\ =
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58. (d) Y

3
X

(y = x – 2)(y = 2 – x)

Required Area

0

3

2

2 ( 2)A x dx= -ò
3

2

2

2 2 1
2

x
x

é ù
= - =ê ú

ê úë û

59. (d) Intersection point of y = x – 1 and y = 3 – x is (2, 1) and
eqns. y = –x + 1 and y = 3 + x is (–1, 2)

y x = –  + 1

y x =  – 1

y x = 3 + y x = 3 – 

(0,3)

(2,1)

(1,0)

(–1,2)

0

Y

X X'
–1 2

{ }
0

1

(3 ) ( 1)A x x dx

-

= + - - + +ò

{ } { }

[ ]

1 2

0 1

0 1 2

1 0 1

0 212 2
01 1

(3 ) ( 1) (3 ) ( 1)

(2 2 ) 2 (4 2 )

2 2 4

0 ( 2 1) (2 0) (8 4) (4 1)

1 2 4 3 4 . units

x x dx x x dx

x dx dx x dx

x x x x x

sq

-

-

- - - + + - - -

= + + + -

é ù é ù= + + + -ë û ë û
= - - + + - + - - -
= + + - =

ò ò

ò ò ò

60. (a) Separate graph of each curve

y= nxl

(1,0)
x

y= n|x|l

(1,0)(–1,0)
x

y=| n x|l

(1,0)
x

y=| n |x||l

(1,0)(–1,0)
x

[Note: Graph of y = | f(x) | can be obtained from the graph of

the curve y = f(x) by drawing the mirror image of the portion

of the graph below x-axis, with respect to x-axis.

Hence the bounded area is as shown by combined all figure.

y n x= –ly  n x=  –  (– )l

y  n x=   (– )l y  n x=   l
1–1

x

y

O

Required area 
1

0

4 ( )nx dx= -ò l

[ ]104 4x n x x= - - =l sq. units

E
B

D
_

8
3

4
4
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