
   

 

Chapter 5:  Continuity and differentiability. 

Exercise 5.6 

1. If x and y are connected parametrically by the equation, without eliminating the 

parameter, find 
dy

dx
, 

2 42 ,x at y at= =  

Solution: 

The given equation are 22x at=  and 
4y at=  

Then, 

( ) ( )2 22 2 . 2 .2 4
dx d d

at a t a t at
dt dt dt

= = = =  

( ) ( )4 4 3 3. .4. 4
dy d d

at a t a t at
dx dt dt

= = =  

3
24

4

dy

dy atdt
t

dxdx at

dt

 
 
  = = =
 
 
 

 

2. If x and y are connected parametrically by the equation, without eliminating the 

parameter, find 
dy

dx
 

cos , cosx a y b = =  

Solution: 

The given equations are cosx a =  and cosy b =  

Then, ( ) ( )cos sin sin
dx d

a a a
d d

  
 
= = − = −  

( ) ( )cos sin sin
dy d

b b b
d d

  
 
= = − = −  



   

 

sin

sin

dy

dy b bd

dxdx a a

d







 
  −  = =

− 
 
 

 

3. If x and y are connected parametrically by the equation, without eliminating the 

parameter, find 
dy

dx
 

sin , cos2x t y t= =  

Solution: 

The given equations are sinx t=  and cos2y t=  

Then, ( )sin cos
dx d

t t
dt dt

= =  

( ) ( )cos 2 sin 2 . 2 2sin 2
dy d d

t t t t
dt dt dt

= = − = −  

2sin 2 2.2sin cos
4sin

cos cos

dy

dy t t tdx
t

dxdx t t

dt

 
  − −  = = = = −
 
 
 

 

4. If x and y are connected parametrically by the equation, without eliminating the 

parameter, find 
dy

dx
 

4
4 ,x t y

t
= =  

Solution: 

The equation are 4x t=  and 
4

y
t

=  

( )4 4
dx d

t
dt dt

= =  

2 2

4 1 1 4
4. 4.

dy d d

dt dt t dt t t t

− −     
= = = =     

     
 



   

 

2

2

4

1

4

dy

dy dt t

dxdx t

dt

−   
    −    = = =
 
 
 

 

5. If x and y are connected parametrically by the equation, without eliminating the 

parameter, find 
dy

dx
 

cos cos2 , sin sin 2x y   = − = −  

Solution: 

The given equations are cos cos 2x  = −  and sin sin 2y  = −  

Then, ( ) ( ) ( )cos cos 2 cos cos 2
dx d d d

d d d d
   

   
= − = −  

( )sin 2sin2 2sin2 sin   = − − = −  

( ) ( ) ( )sin sin 2 sin sin 2
dy d d d

d d d d
   

   
= − = −  

cos 2cos = −  

cos 2cos

2sin 2 sin

dy

dy d

dxdx

d

 

 



 
  −  = =

− 
 
 

 

6. If x and y are connected parametrically by the equation, without eliminating the 

parameter, find 
dy

dx
 

( ) ( )sin , 1 cosx a y a  = − = +  

Solution: 

The given equations are ( )sinx a  = −  and ( )1 cosy a = +  

Then, ( ) ( ) ( )sin 1 cos
dx d d

a a
d d d

  
  

 
= − = − 

 
 



   

 

( ) ( ) ( )1 cos 0 sin sin
dy d d

a a a
d d d

  
  

 
= + = + − = −   

 
 

( ) 2

2sin cos cos
sin 2 2 2 cot

1 cos 2
2sin sin

2 2

dy

dy ad

dxdx a

d

  
 

 



 
− −  −  = = = = = −

− 
 
 

 

7. If x and y are connected parametrically by the equation, without eliminating the 

parameter, find 
dy

dx
 

3 3sin cos
,

cos 2 cos 2

t t
x y

x t t
= =  

Solution: 

The given equations are 
3sin

cos 2

t
x

x t
=  and 

3cos

cos 2

t
y

t
=  

Then, 
3sin

cos 2

dx d t

dt dt t

 
=  

 
 

( )3 3cos 2 sin sin cos 2

cos 2

d d
t t t t

dt dt

t

− − −

=  

( ) ( )2 3 1
cos 2 .3sin . sin sin . cos 2

2 cos 2

cos 2

d d
t t t tx t

dt dtt

t

−

=  

( )
3

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

2 cos 2

cos 2 cos 2

t
t t t t

t

t t

− −

=  

2 23cos 2 sin cot sin sin 2

cos 2 cos 2

t t t t t

t t

+
=  

3cos

cos 2

dy d t

dt dt t

 
=  

 
 



   

 

( ) ( )3 3cos 2 . cos cos . cos 2

cos 2

d d
t t t t

dt dt

t

−

=  

( ) ( )2 3 1
cos 2 .3cos . cos cos . . cos 2

2 cos 2

cos 2

d d
t t t t t

dt dtt

t

−

=  

( ) ( )2 3 1
3 cos 2 cos . sin cos . 2sin 2

cos 2

cos 2

t t t t t
t

t

− − −

=  

2 33cos 2 .cos .sin cos sin 2

cos 2 . cos 2

t t t t t

t t

− +
=  

2 3

2 3

3cos 2 .cos cos sin 2

3cos 2 sin cos sin sin 2

dy

dy t t t tdx

dxdx t t t t t

dt

 
  − +  =

+ 
 
 

 

( )

( )

2 3

2 3

3cos 2 .cos sin cos 2sin cos

3cos 2 tsin .cos sin 2sin cos

t t t t t t

t t t t t

+
=

+
 

3

3

sin cos 3cos 2 .cos 2cos

sin cos 3cos 2 sin 2sin

t t t t t

t t t t t

 − + =
 + 

 

( )

( )

( )

( )

22 3

2 3 2

cos2 2cos 13 2cos 1 cos 2cos

3 1 2sin sin 2sin cos2 1 2sin

t tt t t

t t t t t

   = −− − +
   =
   − + = −   

 

33

3 2

cos3 4cos 3cos4cos 3cos

3sin 4sin sin 3 3sin 4sin

t t tt t

t t t t t

 = −− +
=  

− = − 
 

cos3

sin 3

t

t

−
=  

cot 3t= −  

8. If x and y are connected parametrically by the equation, without eliminating the 

parameter, find 
dy

dx
 



   

 

cost log , sin
2

t
x a y a t

 
= + = 

 
 

Solution: 

The given equations are cost log
2

t
x a

 
= + 

 
 and siny a t=  

Then, ( )cos log tan
2

d d d t
a t

dx dt dt

  
= +   

  
 

1
sin . tan

2
tan

2

d t
a t

t dt

 
  

= − +  
  

 

 

2sin cot .sec .
2 2 2

t t d t
a t

dt

  
= − +   

  
 

2

cot
1 12sin

2
sin cos

2 2

t

a t
t t

 
 

= − +   
 
 

 

1
sin

2sin cos
2 2

a t
t t

 
 

= − + 
 
 

 

1
sin

sin
a t

t

 
= − + 

 
 

2sin 1

sin

t
a

t

 − +
=  

 
 

2cos

sin

t
a

t
=  

( )sin cos
dy d

a t a t
dt dt

= =  



   

 

2

cos sin
tan

coscos

sin

dy

dy a t tdt
t

dxdx tt
a

dt t

 
 
  = = = =
   
   
   

 

9. If x and y are connected parametrically by the equation, without eliminating the 

parameter, find 
dy

dx
 

sec, tanx a y b = =  

Solution: 

The given equations are secx a=  and tany b =  

Then, ( ). sec sec tan
dx d

a a
d d

  
 
= =  

( ) 2. tan sec
dy d

b b
d d

 
 
= =  

2sec cos 1
sec cot cos

sec tan cos sin sin

dy

dy b b b b bd
ec

dxdx a a a a a

d

 
  

    



 
 
 = = = = =  =
 
 
 

 

10. If x and y are connected parametrically by the equation, without eliminating the 

parameter, find 
dy

dx
 

( ) ( )cos sin , sin cosx a y a     = + = −  

Solution: 

The given equations are ( )cos sinx a   = +  and ( )sin cosy a   = −  

Then, ( ) ( ) ( )cos sin sin sin sin
dx d d d d

a a
d d d d d

       
    

   
= + = − + +   

   
 

 sin cos sin cosa a     = − + + =  

( ) ( ) ( ) ( )sin cos cos cos cos .
dx d d d d

a a
d d d d d

       
    

    
= − = − +   

    
 



   

 

 cos sin cosa    = + −  

sina =  

sin
tan

sin

dy

dy ad

dxdx a

d

 


 



 
 
  = = =
 
 
 

 

11. If sin 1 cos 1,t tx a y a− −= = , show that 
dy y

dx x
= −  

Solution: 

The given equation are sin 1 cos 1t tx a and y a− −= =  

sin 1 cos 1t tx a and y a− −= =  

( )sin 1tx a − =  and ( )
1

cos 1 2ty a −=  

1
sin 1

2
t

x a
−

 =  and 
1

cos 1
2

t

y a
−

=  

Consider 
1

sin 1
2

t

x a
−

=  

Taking logarithm on both sides, we obtain 

11
log sin log

2
x t a−=  

( )11 1
log . sin

2

dx d
a t

x dt dt

− =  

2

1
log .

2 1

dx x
a

dt t
 =

−
 

2

log

2 1

dx x a

dt t
 =

−
 

Then, consider 



   

 

11
cos

2
t

y a
−

=  

Taking logarithm on both sides, we obtain 

11
log cos log

2
y t a−=  

( )11 1
log . cos

2

dy d
a t

y dx dt

− =  

2

log 1

2 1

dy y a

dt t

 −
 =  

− 
 

2

log

2 1

dy y a

dt t

−
 =

−
 

2

2

log

2 1

log

2 1

y ady

dy ydx t

x adxdx x

dt t

 − 
  

−    = = = −
 
 
  −

 

Hence proved 

 

 


