
APPLICATIONS OF DERIVATIVES
EXERCISE 2(C)
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Here , 1 2m m
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5. Given curve is y sin x ...(1)

 
dy cos x
dx

Equation ot tangent  at  x, y  is    
dyY y X x
dx

or    Y y cosx X x ...(2)

Since tangent are drawn fro origin then origin (0,0) lies on (2)

    0 y cos 0 x or 
ycos x
x ...(2)
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7. Given  m n m n 2nx a .y ...(1)

Taking logarithm of  both sides, we get       m n ln x m n ln a 2n ln y



Differentiating of  both sides w.r.t. x, we get
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8.   4 3 2f x x 8x 22x 24x 5    

  3 2f ' x 4x 24x 44x 24 0    
3 2x 6x 11x 6 0    

   x 1 x 2 x 3 0        x 1, 2 3,   

9.  f x x 2 sin x 

 f ' x 1 2cosx 0  
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11.    f x sin x cosx x 0, 2   

 f ' x cosx sin x  



 f x  is M I in
50, , 2
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5,
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12.        g x f x f 1 x x 0,1   

     g ' x f' x f ' 1 x  

 f '' x 0

   f ' x f ' 1 x  

x 1 x  

 1in x 0, g ' x 0
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13. TPT  n 1 x 0 ; x 0  

i.e.  x n 1 x 

Let    f x x n 1 x  

  1f ' x 1
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x 0 x 0.
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 f x 0 x 0   
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14.
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2
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    at point of minima.

as 32ax b  is an increasing function a 0  .

1
3bx

2a
    
 

1 1
2 3 32
2

b b 2aax a b
x 4a b

          
  



1 2
1 2 13 3
3 3 3

1
3

a b 2 b a
4

 

1 2
3 3

1
3

3 a b c
4

 

2 327ab 4c  [Cubing both sides]
as a,b,c are positive.

15. 0 < x
1
 < x

2
 <

2



T.P.
2 1

1 2

tan x x
tan x x



i.e. T.P. 2 2 1 1x tan x x tan x

Let  f x x tan x

  2f ' x tan x x sec x 0 x 0,
2
       

 

as tan x  & 2x sec x  are positive

16.
3xP.T. x sin x x
6

    for 0 x
2


 

Let  f x x sin x 

 f ' x 1 cosx 0     for 0 x
2


 

x sin x 

Let  
3xg x sin x x
6

  

 
2xg ' x cos x 1
2

   

 g '' x x sin x 0      for 0 x
2


    as shown

 g ' x 0    for x 0  & increases as x increases

 g ' x 0    for 0 x
2


 

 g x 0  for x 0

 g x 0    for 0 x
2


 



3xsin x x
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17.   21f x n x bx x
8
  

  1f ' x 2x b 0
8x

    

22x bx 1 0   

2b b 4x If b 2
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  1f '' x 2
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  0  if
2b b 4x
4
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0  if
2b b 4x
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 It has maxima at
2b b 4x
4

 
  and

minima at
2b b 4x
4

 
 .

18.
2 2

2 2
x y 1
a b
 

Equation of tangent is
x cos y sin 1
a b
 
 

x 0 y b cosec    and

y 0 x a sec   

Now, length of  intercept    2 2a sec 0 b cosec 0      2 2 2 2a sec b cosec   

Which has minimum value a b  is

 2 2 2 2a sec x b cosec x f x 

  2 2 2 2f ' x 2a sec x tan x 2b cosec x cot x 0  

 f x  can have minima only as maxima is  .

2 2 2 2a sec x tan x b cos ec x cot x 
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sin x cos xa b
cos x sin x

 

2
4

2
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2 2b atan x , cot x
a b

  

For a, b 0
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2 2 2 2a sec x b cosec x 

 22 2a ab ab b a b     

19. 2 2 2S r r b r    
2 2r cosec r constant     
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2 23 sin sec 1 sin cos
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1 sin 0   

sin 1     rejected as 0,
2
  

 
OR


   2 2cos 1 sin sec 2 sin 1 sin sec tan

2 sin
         



2sin sec cos3
2

  


   cos 1 sin 2 sin 1 sin tan 3 sin cos
2 2

         
 

2cos 4 sin tan 4 sin tan 4 sin cos          



 2 2 3 2cos 4 sin 4 sin 4 sin 1 sin         

2 3 33 3 sin 4 sin 4 sin 4 sin        
23 sin 4 sin 3 0     

1sin
3

   hence proved.

20. Refer (Q.21) Assifnment

Ans.
1 m
3

21. h Rh 2

r

 22 2r h R R  

2 2r 2Rh h  

21V r h
3

  

 2 31 2Rh h
3
  

 3dV 1 4Rh 3h 0
dh 3

   

h 0   Rejected or
4Rh
3



22.



a
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Where h is the height of cut off conical portion
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   223x 4 h x h 0      
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Now, b bh ah 
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1 b ax
3 a b 3 a b
       
 

23. Profit = SPCP

 
2n n100 n 35n 25

2 4
    

23nP 15n 25
4

   

dP 3n 15 0
dn 2

    

n 10 

24.   R 500 x 300 x   x = Surcharge

dR 300 x 500 x 0
dx

      

x 100 

25.  f x 2x 1 2 x 1 3    

 f x 1 2x 2x 2 3 4 ,       
1x
2


2x 1 2x 2 3 4x 6 ,      
1 x 1
2
 

2x 1 2x 2 3 2       , x 1

 Range of  f x  is  4, 2 

26. x y 20  y 20 x 
3 2x y max P 

 23P x 20 x  
5 4 3x 40x 400x  



4 3 2dP 5x 160x 1200x 0
dx

    

x 0   Rejected or
25x 160x 1200 0  
2x 32x 240 0   

32 64x 20 or 12
2


  

x 20  rejected

x 12 & y 8  

27.                  f a g b f b g a b a f a g ' c g a f ' c     

29.     x / 2f x x x 3 e   3,0

     x / 2 x / 21f ' x 2x 3 e x x 3 e 0
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at x c
  22 2x 3 x 3x   
2x x 6 0   
x 2     i.e. as c 0

i.e. c 2 
30.     f x x x 1 x 2  
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