
   

 

Chapter 6:  Applications of Derivatives. 

Exercise 6.2 

1. Show, that the function given by   3 17f x x  is strictly increasing on R. 

Solution: 

Let 1 2x and x , be any two numbers in R. 

   1 2 1 2 1 23 17 3 17x x x x f x f x        

Thus, f is strictly increasing on R. 

Alternate Method 

 ' 3 0f x    on R. 

Thus, f is strictly increasing on R.  

2. Show, that the function given by   2xf x e  is strictly increasing on R. 

Solution: 

Let 1 2x and x  be any two numbers in R. 

   1 22 2

1 2 1 2 1 22 2
x x

x x x x e e f x f x        

Thus, f is strictly increasing on R.     

3. Show that the function given by   sinf x x is 

(A) Strictly increasing in 0,
2

 
 
 

 (B) Strictly decreasing ,
2




 
 
 

 

(C) Neither increasing nor decreasing in  0,  

Solution: 

   sin ' cosf x x f x x    

(A)  0, cos 0 ' 0
2

x x f x
 

     
 

 



   

 

Thus, f is strictly increasing in 0,
2

 
 
 

 

(B)  , cos 0 ' 0
2

x x f x



 

     
 

 

Thus, f is strictly decreasing in ,
2




 
 
 

 

(C) The results obtained in (A) and (B) are sufficient to state that f is neither increasing  

nor decreasing in  0,    

4. Find the intervals in which the function f given by   22 3f x x x  is 

(A) Strictly increasing  (B) Strictly decreasing  

Solution: 

   22 3 ' 4 3f x x x f x x      

 
3

' 0
4

f x x     

 

In  
3

, , ' 4 3 0
4

f x x
 
    
 

 

Hence, f is strictly decreasing in 
3

,
4

 
 
 

 

In  
3

, , ' 4 3 0
4

f x x
 

    
 

 

Hence, f is strictly increasing in 
3

,
4

 
 

 
 

5. Find the intervals in which the function f given   2 22 3 36 7f x x x x    is 



   

 

(A) Strictly increasing   (B) Strictly decreasing  

Solution: 

  2 22 3 36 7f x x x x     

      2 2' 6 6 36 6 6 6 2 3f x x x x x x x          

 ' 0 2,3f x x      

 

In      , 2 3, , ' 0and f x     

In    2,3 , ' 0f x   

Hence, f is strictly increasing    , 2 3,and   and strictly decreasing in  2,3

  

6. Find the intervals in which the following functions are strictly increasing or 

decreasing  

(a) 
2 2 5x x    (b) 

210 6 2x x    (c) 
3 22 9 12 1x x x     

(d) 
26 9x x    (e)    

3 3
1 3x x    

Solution: 

     2 2 5 ' 2 2 ' 0 1f x x x f x x f x x           

1x   divides the number line into intervals    , 1 1,and     

In    , 1 , ' 2 2 0f x x      

f is strictly decreasing in  , 1   

In      , 1 , ' 2 2 0, ' 2 2 0f x x f x x          

f is strictly decreasing in  1,   



   

 

(b)      2 3
10 6 2 ' 6 4 ' 0

2
f x x x f x x f x x             

3

2
x   divides the number line into two intervals 

3 3
, ,

2 2
and

   
      
   

 

In  
3

, , ' 6 4 0
2

f x x
 
      
 

 

f is strictly increasing for 
3

2
x    

In  
3

, , ' 6 4 0
2

f x x
 
      
 

 

f is strictly increasing for 
3

2
x    

(c)   3 22 9 12 1f x x x x      

      2 2' 6 18 12 6 3 2 6 1 2f x x x x x x x              

 ' 0 1,2f x x      

1 2x and x     divide the number line into intervals      , 2 , 2, 1 1,and       

In         , 2 1, , ' 6 1 2 0and f x x x          

f is strictly decreasing for 2 1x and x     

In       2, 1 , ' 6 1 2 0f x x x        

f is strictly increasing for 2 1x     

(d)    26 9 ' 9 2f x x x f x x        

 
9

' 0
2

f x x


    

In  
9

, , ' 0
2

f x
 
   
 

 



   

 

f is strictly increasing for 
9

2
x    

In  
9

, , ' 0
2

f x
 
   
 

 

f is strictly decreasing for 
9

2
x    

(e)      
3 3

1 3f x x x    

         
2 3 2 3

' 3 1 3 3 3 1f x x x x x       

     
2 2

3 1 3 3 1x x x x       

     
2 2

3 1 3 2 2x x x     

     
2 2

6 1 3 1x x x     

 ' 0 1,3,1f x x     

1,3,1x   divides the number line into four intervals       , 1 , 1,1 1,3 3,and     

In            
2 2

, 1 1,1 , ' 6 1 3 1 0and f x x x x         

f is strictly decreasing in    , 1 1,1and    

In            
2 2

1,3 3, , ' 6 1 3 1 0and f x x x x       

f is strictly increasing in    1,3 3,and   

7. Show that  
2

log 1 , 1,
2

x
y x x

x
    


is an increasing function throughout its 

domain  

Solution: 

 
2

log 1
2

x
y x

x
  


 



   

 

    

      

2

2 2 2

2 2 2 11 1 4

1 12 2 1 2

x xdy x

dx x xx x x x

 
     

    
 

0
dy

dx
  

 

2

2
0

2

x

x
 


 

2 0x   

0x   

Because 1, 0x x   divides domain  1,  in two intervals 1 0 0x and x     

When 1 0,x    

20 0x x    

   
2

1 2 0 2 0x x x         

 

2

2
' 0

2

x
y

x
  


 

When x > 0, 

 

2

2
' 0

2

x
y

x
  


  

Hence, f is increasing throughout the domain. 

8. Find the values of x for which  
2

2y x x    is an increasing function 

Solution: 

  
22 22 2y x x x x          

      2' 2 2 2 2 4 2 1
dy

y x x x x x x
dx

         

 0 0, 2, 1
dy

x x x
dx

       

 0, 1 2x x and x   divide the number line into intervals 

       ,0 , 0,1 , 1,2 2,and   



   

 

 In    ,0 1,2 , 0
dy

and
dx

   

 y is strictly decreasing in intervals    ,0 1,2and  

 In intervals    0,1 2, , 0
dy

and
dx

   

 y is strictly increasing in intervals    0,1 2,and    

9. Prove that 
 

4sin

2 cos
y





 


is an increasing function of  in 0,

2

 
 
 

 

Solution: 

 
4sin

2 cos
y





 


 

    

 
2

2 cos 4cos 4sin sin
1

2 cos

dy

d

   

 

  
  


 

 

2 2

2

8cos 4cos 4sin
1

2 cos

  



 
 


 

 
8cos 4

1
2 cos






 


 

0
dy

d
  

 
2

8cos 4
1

2 cos






 


 

28cos 4 4 cos 4cos        

2cos 4cos 0     

 cos cos 4 0     

cos 0 cos 4or     

Because cos 4,cos 0    

cos 0
2


     



   

 

 
   

 

 

2 2

2 2 2

8cos 4 4 cos 4cos cos 4 cos4cos cos

2 cos 2 cos 2 cos

dy

d

     

   

    
  

  
 

In 0, ,cos 0,
2




 
 

 
 

4 cos 4 cos 0      

 cos 4 cos 0     

 
2

2 cos 0   

 

 
2

cos 4 cos
0

2 cos

 




 


 

0
dy

d
   

So, y is strictly increasing in 0,
2

 
 
 

 

The function is continuous at 0
2

x and x


   

So, y is increasing in 0,
2

 
 
 

 

10. Prove that the logarithmic function is strictly increasing on  0,  

Solution: 

  logf x x  

 
1

'f x
x

   

For  
1

0, ' 0x f x
x

    

Thus, the logarithmic function is strictly increasing in interval  0,   

  

11. Prove that the function f given by   2 1f x x x   is neither strictly increasing nor stricty 

decreasing on  1,1  

Solution: 



   

 

  2 1f x x x    

 ' 2 1f x x    

 
1

' 0
2

f x x     

1

2
x  divides  1,1 into 

1 1
1, ,1

2 2
and

   
   
   

 

In  
1

1, , ' 2 1 0
2

f x x
 
    
 

 

So, f is strictly decreasing in 
1

1,
2

 
 
 

 

In  
1

,1 , ' 2 1 0
2

f x x
 

   
 

 

So, f is strictly increasing in interval 
1

,1
2

 
 
 

 

Thus, f is neither strictly increasing nor strictly decreasing in interval  1,1  

12. Which of the following functions are strictly decreasing on 0,
2

 
 
 

? 

       cos cos 2 cos3 tanA x B x C x D x   

Solution:  

    1 cosA f x x  

  '

1 sinf x x    

 In  '

10, , sin 0
2

f x x
 

   
 

 

  '

1 cosf x x  is strictly decreasing in 0,
2

 
 
 

 

    2 cos 2B f x x  



   

 

  '

2 2sin 2f x x    

 0 0 2 sin 2 0 2sin 2 x 0
2

x x x


           

  '

2 2sin 2 x 0 in 0,
2

f x
 

     
 

 

  2 cos 2f x x  is strictly decreasing in 0,
2

 
 
 

 

    3 cos3C f x x  

  '

3 3sin3f x x    

  '

3 0f x   

sin 3 0 3 , 0,
2

x x as x



 

     
 

 

3
x


   

0,
3 2

x divides
  

  
 

into 0, ,
3 3 2

and
     

   
   

 

In  30, , 3sin 3 0 0 0 3
3 3

f x x x x
 


   

          
   

 

3f is strictly decreasing in 0,
3

 
 
 

 

In  3

3
, , 3sin 3 0 3

3 2 3 2 2
f x x x x

    


   
          

   
 

3f is strictly increasing in ,
3 2

  
 
 

 

So, 3f is neither increasing nor decreasing in interval 0,
2

 
 
 

 



   

 

   4 tanD f x x  

 ' 2

4 secf x x   

In  ' 2

40, , sec 0
2

f x x
 

  
 

 

4f is strictly increasing in 0,
2

 
 
 

 

So, the correct answer are A and B 

13. On which of the following intervals is the function f is given by   100 sin 1f x x x  

strictly decreasing? 

 . 0,1 . , . 0,
2 2

A B C
 


   
   
   

        D. None of these 

Solution:  

   100 sin 1f x x x    

   99' 100 cosf x x x    

 In   990,1 ,cos 0 100 0x and x   

  ' 0f x   

 So, f is strictly increasing in (0, 1) 

 In 99, , cos 0 100 0
2

x x and x
 

  
 

 

 
99100 cosxx   

  ' 0 ,
2

f x in x
 

   
 

 

 So, f is strictly increasing in interval ,
2

x
 
 
 

 



   

 

 In interval 990, ,cos 0 100 0
2

x and x
 

  
 

 

 
99100 cos 0x x    

  ' 0 0,
2

f x on
 

   
 

 

 f is strictly increasing in interval 0,
2

 
 
 

 

 Hence, f is strictly decreasing in none of the intervals. 

 The correct answer is D. 

14. Find the least value of a such that the function f given   2 1f x x ax   is strictly 

increasing on (1, 2) 

Solution:  

   2 1f x x ax    

  ' 2f x x a    

    ' 0 1,2f x in   

 2 0x a    

 2x a    

 
2

a
x


   

 So, we need to find the smallest value of a such that  

 ,
2

a
x


 when  1,2x  

  1 2
2

a
x when x


     

 1 2
2

a
a


     



   

 

 Hence, the required value of a is – 2  

15. Let I be any interval disjoint from (-1, 1), prove that the function f given by

 
1

f x x
x

  is strictly increasing on I 

Solution:  

  
1

f x x
x

   

   2

1
' 1f x

x
    

   2

1
' 0 1f x x

x
       

 x = 1 and x = - 1 divide the real line in intervals      ,1 , 1,1 1,and    

 In  1,1 , 

 1 1x    

 
2 1x   

 
2

1
1 , 0x

x
    

 
2

1
1 0, 0x

x
     

      2

1
' 1 0 1,1 ~ 0f x on

x
      

 f is strictly decreasing on    1,1 ~ 0  

 In    , 1 1,and    

 1 1x or x    

 
2 1x   



   

 

 
2

1
1

x
   

 
2

1
1 0

x
    

      2

1
' 1 0 , 1 1,f x on and

x
        

 f is strictly increasing on    ,1 1,and   

 Hence, f is strictly increasing in  1,1I     

16. Prove that the function f given by   logsinf x x  strictly increasing on 0,
2

 
 
 

and 

strictly decreasing on ,
2




 
 
 

  

Solution:  

   logsinf x x  

  
1

' cos cot
sin

f x x x
x

   

 In  0, , ' cot 0
2

f x x
 

  
 

 

 f is strictly increasing in 0,
2

 
 
 

 

 In  , , ' cot 0
2

f x x



 

  
 

 

 f is strictly decreasing in ,
2




 
 
 

 

17. Prove that the function f given by   logcosf x x is strictly decreasing on 0,
2

 
 
 

and 

strictly increasing on ,
2




 
 
 

 



   

 

Solution:  

   logcosf x x  

    
1

' sin tan
cos

f x x x
x

      

 In 0, , tan 0 tan 0
2

x x
 

    
 

 

  ' 0 0,
2

f x on
 

   
 

 

 f is strictly decreasing on 0,
2

 
 
 

 

 In , , tan 0 tan 0
2

x x



 

    
 

 

  ' 0 ,
2

f x on



 

   
 

 

 f  is strictly increasing on ,
2




 
 
 

  

18. Prove that the function given by   3 23 3 100f x x x x    is increasing in R 

Solution:  

   3 23 3 100f x x x x     

   2' 3 6 3f x x x    

  23 2 1x x    

  
2

3 1x   

 For  
2

1 0x R x    

 So  'f x is always positive in R 



   

 

 So, the f is increasing in R 

19. The interval in which 
2 xy x e is increasing is 

       . , . 2,0 . 2, . 0,2A B C D     

Solution:  

 
2 xy x e  

  22 2x x xdy
xe x e xe x

dx

        

 0
dy

dx
  

 0 2x and x    

 In      ,0 2, , ' 0 xand f x as e   is always positive  

 f is decreasing on    ,0 2,and   

 In    0,2 , ' 0f x   

 f is strictly increasing on (0, 2) 

 So, f is strictly increasing in (0, 2) 

 The correct answer is D. 

 


