
                 Chapter 5 : Continuity and Differentiability 

Exercise 5.6 
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Differentiating w r t.  we get, 

cos     &      cos . 
dx d dy d

a b
d d d d

 
  

 = a sin  = b sin . 

sinθ
.

sinθ

dy
dy b bdt

dxdx a a
dt


   


 

 

Q3. sin , cos 2x t y t   

A.3. Given, x = sin t and y = cos2t. differentiation w r t. ‘t’ we get, 

 

 

2
cos  and sin 2

                             = 2sin2

                             = 2 2sin cos

                             = 4sin  cos

dx dy d t
t t

dt dt dt

t

t t

t t

  





   

dy
dy dt

dxdx
dt

 

  

 

4sin cos

cos

t t

t




  

 = 4 sin t 

 

Q4. 

4
4 ,x t y

t
 

 

A.4. Given, x = 4t and y = 

4

t  Differentiating w r t. ‘t’ we get, 

 14
4    and 

d tdx dy

dt dt dt



 
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24t    

 
2

4

t



  

2

2

4
1

.
4

dy
dy dt t

dxdx t
dt



    

  

 

Q5. cos cos 2 , sin sin 2x y       

A.5. Given, x = cos   cos 2 and y = sin   sin 2. Differentiation w r t.  we get, 

   cosθ cos2θ
dx d d

d d d
 

  

 

 
 

sin 2θ
sinθ 2θ

0

d

d


  

 

 sinθ 2sin2θ   

And 
 sinθ sin 2θ

dy d

d d
 

  

 

 2θ
cosθ cos2θ

d

d
 

  

 cosθ 2cos2θ.   

cos θ  2 cos 2θ
.

2sin 2θ sinθ

dy
dy d

dxdx
d


  


 

 

Q6.    sin , 1 cosx a y a     
 

A.6. Given,    θ  sinθ   and 1 cosx a y a   
 

Differentiation w r t.  we get, 
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   θ sinθ 1 cosθ
dx d

a a
d d

   
  

ad 
 1 cosθ

dy d
a

d d
 

  

  0 sinθa 
  

 sinθa   

 
sinθ

1 cosθ

dy
dy ad

dxdx a
d


  


  

sin θ

1 cosθ




   

2

2

sin 2θ 2sinθcosθ
2sin cos

2 2

2sin
2 cos2θ = 1 2sin θ

and

 


  


   

cos
2

sin
2

 

  

cot
2

 
  

 

Q7. 

3 3sin cos
 ,    = 

cos 2 cos 2

t t
x y

t t


 

A.7. Given 

3 3sin cos
   and    = 

cos2 cos2

t t
x y

t t


 

Differentiating w.r.t. ‘t’ we get, 

 

 

3 3

2

cos2 sin sin cos2

cos2

d d
t t t t

dx dt dt

dt t




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   2 3 1
cos2 3sin sin sin cos2

2 cos2

cos2

d d
t t t t t

dt dtt

t

 


 

 
2

2
3cos2 . 3sin cos sin .sin 2 2

cos2 2 cos2

cos2

t t t t t

t t

t





 

 

2 3sin cos  3cos2 sin  2sin cos

cos2 cos2

t t t t t t

t t




 

 

 

2 2

3
2

sin cos  3cos2 2sin

cos2

t t t t

t




 

And 

 

 

3 3

2

cos2 cos cos cos2

cos2

d d
t t t t

dy dt dt

dt t





  

   2 3 1
cos2 3cos cos cos cos2

2 cos2

cos2

d d
t t t t t

dt dtt

t

  


 

 2 3 1
cos2 3cos sin cos sin 2 .2

2 cos2

cos2

t t t t t
t

t

   



 

 

2 33cos2t cos sin cos 2sin cos

cos2 cos2

t t t t t

t t

  


 

 

2 2

3
2

cos sin 2cos 3cos2

cos2

t t t t

t

  


 

dy
dy dt

dxdx
dt

 
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 
 

 
 

2 2

3
2

2 2

3
2

cos sin 2cos 3cos2

cos2

sin cos 3cos2 2sin

cos2

t t t t

t

t t t t

t






  

 

 

2 2 2

22 2

cos 2cos 3 2cos 1 cos2 2cos 1

                = 1 2sinsin 3 1 2sin 2sin

t t t

t t t

      
 

       

2 2

2 2

cos 2cos 6cos 3

sin 3 6sin 2sin

t t t

t t t

   


     

2

2

cos 4cos 3

sin 3 4sin

t t

t t

   


    

3

3

4cos 3cos

3sin 4sin

t t

t t

   


    

cos3

sin 3

t

t
 

  

cot3t  

 

Q8. 
cos log tan   sin

2

t
x a t y a t

 
   

   

A.8. Given, 
cos log tan   and  sin

2

t
x a t y a t

 
   

    

Differentiating w r t we get, 

cos log tan
2

dx d t
a t

dt dt

  
    

     

1
sin tan

2tan
2

d t
a t

t dt

 
      

  
    
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21
sin .sec

2 2tan
2

t d t
a t

t dt

 
      

  
   

2

cos 1 12sin
2sin cos

2 2

t

a t
t t

 
     
 
   

1
sin

2sin cos
2 2

a t
t t

 
   
 
   

1
sin

sin 2
2

a t
t

 
   
 
   

21 1 sin
sin

sin sin

t
a t a

t t

  
      

     

 
2

2 2cos
1 cos sin

sin

t
a x x

t
  

  

and 
 sin cos

dy d
a t a t

dt dt
 

  

2

cos sin
tan

cos cos
sin

dy
dy a t tdt t

dx a tdx t
dt t

    

 

 

Q9. sec , tanx a y b   

A.9. Given, secx a  and tany b  

Differentiating w r t  we get, 

sec
dx d

a
d d


  

sec tana  
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tan
dy d

b
d d


  

2secb   

2sec 1 cos

sec tan cos sin

dy
dy b bd

dxdx a a
d

    

  

1
cos .

sin

b b
ec

a a
 

 

 

Q10.    cos sin , sin cosx a y a   
 

A.10. Given,  cos sinx a 
 and  sin cosy a 

  

Differentiating w r t.  we get, 

 cos sin
dx d

a
d d

 
  

sin sin sin
d d

a
d d

 
    

    

 sin cos sina   
 

cosa  

 sin cos
dy d

a
d d

 
  

cos cos cos
d d

a
d d

 
   

    

 cos sin cosa  
  

sina  

sin
tan

cos

dy
dy ad

dxdx a
d

   
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Q11. 

1 1sin cosIf ,show that t t dy y
x a y a

dx x

 

   
 

A.11. Given, 
1sinx a t   and 

1cosy a t  

Then, 

11 2 sin log
x

t xdx d da
a a a

dt dt dx

  
    

    

11 sin 12
1

log sin
2

t d
a a t

dt


 

  
    

1sin

2

1 1
log

2 1

ta a
t



  
   

And 
 

11 cos
2

tdy d
a

dt dt




  

11 cos 12
1

log . cos
2

t d
a a t

dt


 

   
    

1cos

2

1 1
log

2 1

ta a
t

  
   

    

dy
dy dt

dxdx
dt

 

  

1

1

cos

2

sin

2

1 1
log

2 1

1 1
log

2 1

t

t

a a
t

a a
t





 
 

 


 
 

    

1

1

cos

sin

t

t

a

a








  

dy y

dx x
 

  

Hence proved. 
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