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JEE Advanced (Archive) Daily Tutorial Sheet -  8 

 
71.  2 3  Let the coordinates of P be (x, y) 

 Equation of line OA be y = 0 

 Equation of line OB be y x3 . 

 Equation of line AB be  y x3 2 . 

 d P OA( , ) Distance of P from line OA = y 

 d P OB( , ) = Distance of P from line OB 



y x3

2
 

 d P AB( , ) Distance of P from line 
 


y x

AB
3 2

2
 

 Given, d P OA d P OB d P AB( , ) min { ( , ), ( , )}  

 
      
 
 

y x y x
y

3 3 2
min ,

2 2
   




y x
y

3

2
and 

 


y x
y

3 2

2
 

 Case – I : When 



y x

y
3

2
  [Since,  y x3 0]  

  



x y

y
3

2
     y x2 3  

    y x tan 15  

 Case II: When
 


y x

y
3 2

,
2

  y x y2 2 3   [Since,   y x3 2 0 ] 

      y x2 3 2      y xtan15 (2 )  

 From above discussion, P moves inside the triangles as shown below: 

  

   Area of shaded region = Area of OPA  Base Height
1

( ) ( )
2

  

     
1

(2) (tan 15 ) tan 15
2   2 3 square units. 
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72.(B) Given,   y y x3 3 0       
dy dy

y
dx dx

23 3 1 0     
             

d y dy d y
y y

dxdx dx

22 2
2

2 2
3 6 3 0  

 At   x y10 2, 2 2  
 On substituting in equation (i) we get  

       
dy dy
dx dx

2
3 2 2 3 1 0     

dy
dx

1

21


  

 Again, substituting in equation (ii), we get  

      
       

 

d y d y

dx dx

22 22

2 2
1

3 2 2 6 2 2 3 0
21

 

   
 

d y

dx

2

2 2
12 2

21
21

      
 

d y

dx

2

2 3 3 2
12 2 4 2

7 321


  


 

73.(A) Required area 
b b

a a
ydx f x dx( )  

bb
a a

f x x f x x dx( ) '( )     
 

b

a

xdx
bf b af a

f x 2
( ) ( )

3 ( ) 1
  

 
 

 

  

  
dy

f x
dx y f x2 2

1 1
'( )

3( 1) 3 { ( )} 1

 
  

   
       

  

74.(B) To find the bounded area between y f x( )and y g x( ) between x = a to x = b. 

  

  Area bounded        
c b b

a c a
g x f x dx f x g x dx f x g x dx[ ( ) ( )] [ ( ) ( )] | ( ) ( )|  

 Here, f x y x x( ) sin cos ,   when 


 x0
2

and g x y x x( ) |cos sin |  

 
  

 
    

x x x

x x x

cos sin , 0
4

sin cos ,
4 2

 

 could be shown as  

  

  Area bounded 
 


        x x x x dx x x x x dx

/4 /2

0 /4
{(sin cos ) (cos sin )} {(sin cos ) (sin cos )}  

 x dx x dx x x
/4 /2 /4 /2

0 /40 /4
2 sin 2 cos 2[cos ] 2[sin ]

   


       

     4 2 2 2 2 2 1 square units. 
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75.(C) 


 R x f x dx
2

1 1
( )   … (i)  

 Using    
b b

a a
f x dx f a b x dx( ) ( )  

  


  R x f x dx
2

1 1
(1 ) (1 )  

  


 R x f x dx
2

1 1
(1 ) ( )   … (ii) 

    f x f x[ ( ) (1 ), given] 

 Given, R2 is area bounded by  f x x( ), 1 and x = 2. 

  R f x dx
2

2 1
( )


    … (iii) 

 On adding equation (i) and (ii), we get 


 R f x dx
2

1 1
2 ( )  … (iv) 

 From equation (iii) and (iv), we get R R1 22  

76.(B) Here, area between 0 to b is R1 and b to 1 is R2. 

      
b

b
x dx x dx

12 2
0

1
(1 ) (1 )

4
 

   
             

b

b

x x 13

0

(1 ) (1 ) 1
3 3 4

         b b3 31 1 1
[(1 ) 1] [0 (1 ) ]

3 3 4
 

         b 32 1 1 1
(1 )

3 3 4 12
         b b b3 1 1 1

(1 ) (1 )
8 2 2

 

77.(B) Required area 
     

 
 


x x

dx
x x

/4

0

1 sin 1 sin

cos cos
  

x x
x x

1 sin 1 sin
0

cos cos

  
  

  
   



 
 
   
  
   
  
 
 
   
 



x x

x x

dx
x x

x

x x

2 2
/4

0 2 2

2 2

2 tan 2 tan
2 21 1

1 tan 1 tan
2 2

1 tan 1 tan
2 2

1 tan 1 tan
2 2

 


 
  
   
    


x x

dx
x x

/4

0

1 tan 1 tan
2 2

1 tan 1 tan
2 2

   
 

 
 

x x x

dx dx
x x

/4 /4

0 02 2

1 tan 1 tan 2 tan
2 2 2

1 tan 1 tan
2 2

 

Put 


   
 


x x t dt

t dx dt
t t

tan2 8
2 20

1 4
tan sec

2 2 2 (1 ) 1
 

As 


 


t dt

t t

2 1

2 20

4

(1 ) 1
  


 [ tan 2 1

8
]  
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78.(BD)  Graph for xy e
2  

 Since, x x2  when x [0,1]  

   x x2    or x xe e
2   

  xS e
e

1
0

1
( ) 1      … (i) 

 Also, xe dx
21

0
  Area of two rectangles 

e e

1 1 1 1 1
1 1 1

2 2 2 2

     
                 
     

 … (ii) 

79.(BCD) Shaded area xe e dx
1

0
1

 
   
  
  

 Also, 
e

e y dy
1

ln ( 1 )   [Put e y t dy dt1      ] 

 
e e

e
t dt t dt y dy

1

1 1
ln ( ) ln ln       

80.(BD) Case I: When m = 0 

 In this case, y x x2    … (i) 
 and y 0   … (ii) 
 are two given curves, y > 0 is total region above X-axis. 

 Therefore, area between y x x2  and y = 0 

 Is area between y x x2  and above the X-axis. 

 A x x dx
1 2
0

1

6
    

 Hence no solutions. 

 Case-II; When m 0 in this case area required is 
m

x x mx dx
1 2
0


   

   m 39 1
(1 )

2 6
    [Given] 

   m m3(1 ) 27 (1 ) 3      
   m = –2 

 Case-III: When m 0 in this case area required is 
m

x x mx dx
0 2

1
   

   m 39 1
(1 )

2 6
     [Given] 

   m m3(1 ) 27 (1 ) 3        
   m = 4 
 Therefore, (b) and (d) are the answers. 
 
 
 
 
 
 
 
 


