
®

1

no
de

06
\B

0B
A

-B
B\

Ko
ta

\J
EE

 M
A

IN
\J

ee
 M

ai
n-

20
20

_S
ub

jec
t T

op
ic 

PD
F 

W
ith

 S
ol

ut
io

n\
M

at
ha

m
at

ics
\H

in
di

\A
re

a 
un

de
r t

he
 cu

rv
e 

.p
65

"

H

Area under the curve

AREA UNDER THE CURVE
1. = {(x, y)  R2|4x2  y  8x + 12)  {

)  :

(1) 
127

3
(2) 

125

3

(3) 
124

3
(4) 

128

3

2.  x2 + y2 = 2  { =  {

;] y2 = x ] y = x  { =

] %

(1) 
1

(12 1)
3

(2) 
1

(12 1)
6

(3) 
1

(24 1)
6

(4) 
1

(6 1)
3

3. = {(x,y) R2 : x2  y  3 – 2x}  {
( )  %

(1) 
29
3

(2) 
31
3

(3) 
34
3

(4) 
32
3

4. a > 0 ,]  C1 : y2 = ax  C2 : x2 =

ay,  O  ,  P  x
= b, (0 < b < a),  OP  x- % 
Q  R  ;  x = b,  C1  C2

 { =  OQR 

1
2  ]  'a' ]

 %

(1) x6 – 12x3 +  4  =  0

(2) x6 – 12x3 –  4  =  0

(3) x6 +  6x3 –  4  =  0

(4) x6 – 6x3 +  4  =  0

5.  ƒ(x) = 

1
x , 0 x

2
1 1

, x
2 2

1
1 x , x 1

2

 

g(x) = 
2

1
x

2
, x  R;  2x = 1 

2x = 3 ]  y = ƒ(x)  y = g(x) 

 { =  {  ( )  :

(1) 
1 3

3 4
(2) 

3 1

4 3

(3) 
1 3

2 4
(4) 

1 3

2 4

6.
| x | | y |

1
2 3

 ;  
2 2x y

1
4 9

%  { =  {  ( )  :

(1) 3(4 – ) (2) 6(  – 2)

(3) 3(  – 2) (4) 6(4 – )

7.  { = R = {(x, y) R2 :  x2 y 2x} 

 ;  ,  y = ] { = R  {

] ; 

(1) 3–6 2 +  16  =  0

(2) 3 2 –  8  +  8  =  0

(3) 3 –  6 3/2 –  16  =  0

(4)  3 2 –8 3/2 + 8  =  0

8. = {(x,  y)  :  0   y  x2 + 1, 0  y  x + 1,

1

2
 x  2}  {  ( ) %

(1) 
79

16
(2) 

23

6

(3) 
79

24
(4) 

23

16
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Area under the curve

9. = A={(x, y):(x–1)[x]  y  2 x , 0  x  2},

 [t] ]  {  ( )

%

(1) 
8 1

2
3 2

(2) 
8

2 1
3

(3) 
4 1

2
3 2

(4) 
4

2 1
3

10. = A = {(x,y) : |x| + |y| < 1, 2y2 > |x|}  {

 :

(1) 
1

6
(2) 

1

3

(3) 
7

6
(4) 

5

6

11.  y = x2 – 1  y = 1 – x2  { =  {

)  :

(1) 
4

3
(2) 

8

3

(3) 
16

3
(4) 

7

2
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Area under the curve

SOLUTION

1. NTA Ans. (4)

Sol. 4x2 – y  0 and 8x – y + 12  0

(0, 2)

–3
2 , 0

B (3, 36)

(–1, 4) A

On solving  y = 4x2

and   y = 8x + 12

We   get A (–1, 4) & B(3, 36)

Required area = area of the shaded region

= 
3

2

1

128
(8x 12 4x )dx

3

2. NTA Ans.  (2)

Sol.
1

0
A x x dx

(1,1) y =x2

Ax +y =22 2

12
3/2

0

2 x 1
x

3 2 6

Required Area : 2 1 1
r 12 1

6 6

3. NTA Ans.  (4)

Sol.

x

y

(1,0)(–3,0) O

Area = 
1

2

3

323 2x x dx
3

(4) option

4. NTA Ans. (1)

Sol.
b 2

0

a a16
x 1 4 4ax dx
a 2 3

P (a ,a )

R (b ,0 )
Q

O

b3 2
3/2

0

2 a x ax
3 3a 6

3 2
3/22 a b ab

3 3a 6

...(i)

Also, 21 1b b 1
2 2

so, 
2

3 3/22 a 1 a a 4a 2 0
3 3a 6

 a6 + 4a3 + 4 = 16a3  a6 – 12a3 + 4 = 0
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Area under the curve

5. NTA Ans.  (2)

Sol.

A D

C ,1–3
2

3
2

,03
2

B 1
2

, 1
2

1
2

,0

Required area = Area of trepezium ABCD –

Area of parabola between x = 
1

2
 & 

3
x

2

A = 1 3 1 1 3
1

2 2 2 2 2
 – 

23 / 2

1/ 2

1 3 1
x dx

2 4 3

6. Official Ans. by NTA (2)

Sol.
| x | | y |

1
2 3

2 2x y
1

4 9

(0, 3)

(2, 0)

Area of Ellipse = ab = 6

Required area,

=  × 2 × 3 – (Area of quadrilateral)

= 
1

6 6 4
2

= 6  – 12

= 6(  – 2)

7. Official Ans. by NTA (4)

Sol.

(2,4)

y=x2 y=2x

y=

O(0,0)

4

A

B
C

* y x2 upper region of y = x2

y  2x  lower region of y = 2x

According to ques, area of OABC = 2 area of

OAC

4

0 0

y y
y dy 2 y .dy

2 2

3/2 24 2 1
2 .

3 3 4

2 3/23 8 8 0

8. Official Ans. by NTA (3)

Sol. 0  y  x2 + 1, 0  y  x + 1, 
1

2
  x  2

4

2

0–2 ½ 1 2

(2,3)

Required area = 
1

2

1/2

1
(x 1)dx (2 3) 1

2

19 5 79

24 2 24
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9. Official Ans. by NTA (1)

Sol. (x – 1) [x]  y  2 x , 0 x 2

Draw y = 2 x   y2 = 4x x 0

y = (x – 1) [x] = 
0 , 0 x 1

x 1 , 1 x 2

2 , x 2

0 1 2

A (2, 1)
(2, 2)

=y 2 x

A = 
2

0

1
2 x dx 1·1

2

A = 2·

23/2

0

x 1 8 2 1

(3 / 2) 2 3 2

10. Official Ans. by NTA (4)
Sol. |x| + |y| < 1

2y2 > |x|

(0,1) A

1
2

1
2

,

1
2

,0
B(1,0)O

For point of intersection

x + y = 1 x = 1 – y

2 2x
y 2y x

2

2y2 = 1 – y  2y2 + y – 1 = 0

(2y – 1) (y + 1) = 0

1
y

2
 or – 1

Now Area of OAB 
1 1

1 1
2 2

Area of Region 1

1 1 1 1
R

2 2 2 8

Area of Region 

1

2

2
0

1 1
R x dx

62

Now area of shaded region in first quadrant

= Area of OAB – R1 – R2

1 1 1

2 6 8
 

5

24

So required area 
5 5

4
24 6

so option (4) is correct.

11. Official Ans. by NTA (2)

Sol. y = x2 – 1 and y = 1 – x2

(1,0)(–1,0)

1
2 2

1

A 1 x x 1 dx

1 1
2 2

1 0

A 2 2x dx 4 1 x dx

13

0

x 2 8
A 4 x 4

3 3 3


