
Area Under the Curve : 

1. The area (in square units) bounded by the curves y  = √ x, 2y − x − 3 = 0, x-axis, and lying in the first  
quadrant is ( JEE Main 2013) 

a.  36 b. 18 

c. 27 /4                                                                    d. 9 

Sol:  Since both the curves intersect at point A 

      ⇒    √ x = ( x - 3 ) / 2 

      ⇒    √ x - 2x - 3 = 0 

      ⇒    √ x = 3, -1  ⇒  x = 9 

Required area ⇒  

          ∫ √𝑥
9

0
 dx - area of ΔABC   ⇒  2√x3|0

3   -  0.5 * 6 * 3 

⇒ 18 - 9 = 9 

 

2. The area of the region described by A = {(x, y) : x2 + y2 ≤ 1 and y2 ≤ 1 - x} ( JEE Main 2014) 

                   

Sol: The area of the shaded region  

 ⇒   
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                           ⇒  
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3. The area (in sq. units) of the region {(x, y) : x2 + y2 ≤ 4x and y2 ≥ 2x, x ≥ 0, 𝑦 ≥ 0} ( JEE Main 2016) 

 

Sol: The point of intersection of the curve x2 + y2 
= 4x and 

y2 = 2x are (0, 0) and (2, 2) for x ≥ 0 and y ≥ 0 

So, the required area is  

⇒   
𝜋

4
 * 4 - ∫ √2𝑥 𝑑𝑥

2

0
 

                   ⇒  𝜋 - √2 ∗ 2/3 ∗ (√x3)|0
2 

                    ⇒  𝜋 - 
8

3
 

 

P (2, 2) 

O (0, 0)  

Q (2, 2) 



4. The area (in sq. units) of the region {(x, y) : x ≥ 0, x + y ≤ 3, x2 ≤ 4y and y ≤ 1 + √x}  is ( JEE Main 
2017) 

a.  
59

12
                                                        b. 

3

2
 

c.
 7

  3
                                                                       d. 

5

2
 

Sol:  The area of the shaded region in the figure is: 
 

⇒   ∫ 1 + √𝑥 𝑑𝑥  + ∫ (3 − 𝑥 )𝑑𝑥
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                on solving ⇒  
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  sq. units 

 

 

 

 

 

 

5.  Let g(x) = cos x2, f (x) = √x, and α, β (α < β) be the roots of the quadratic equation  

18x2+9πx+ π2 = 0.  

Then the area (in sq. units) bounded by the curve y = (gof ) (x) and the lines x = α, x = β and y = 0, 
is : 

( JEE Main 2018) 

           

Sol:   18x2 + 9πx + π2 = 0    

⇒ ( 3x - π ) ( 6x - π ) = 0   

         ⇒  α =
𝜋

6
, β =

𝜋

3
 

Also, gof (x) = cos x 

⇒  The required area is  ∫ 𝑐𝑜𝑠 𝑥 𝑑𝑥
𝜋/3

𝜋/6
 

 

=  
√3−1

2
 

6. Area of the region bounded by the curve y = 𝑒𝑥 and lines x = 0 and y = e is ( JEE Advanced 
2009) 



a.                                                b.  e - 1 

c.                         d.  

Sol:    

       

7. The area enclosed by the curves y = sin x + cos x and y = | cos x − sin x | over the interval [ 0, 
𝜋

2
 ] 

is (JEE Advanced 2013) 

a. 4(√2 − 1)                                               b. 2√2(√2 − 1) 

c. 2(√2 − 1)                                                    d.2√2(√2 + 1) 

Sol:  

 

 

 

 

 

8.  ( JEE Advanced 2015) 



 

   

Sol: 

 

 

 

 

 

 

 

 

 

9.  ( JEE Advanced 2016) 



 

 

10. ( JEE Advanced 2018) 



 

11. ( JEE Advanced 2018)  

 

 

Sol:  



 

 

 

 


