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VIII – The Chain Rule 
 

1. Differentiate the function. 

a) ( ) ( )15
23 4f x x x= −  b) ( ) ( )12

1
x

f x x= +  

c) ( )
( )7

1

2 5
f x

x
=

−
 d) ( ) 4 3f t t t= − +  

e) ( ) 5 3 2 1f x x x= − +  f) ( ) tanf x x=  

g) ( ) 2cos4f x x=  h) ( ) 53cosf x x=  

i) ( ) ( )53cos 10f x x=  j) ( ) ( )2 62secf x x=  

k) ( ) ( )sin cosf x x=  l) ( ) sin3

1 cos3

x
f x

x
=

+
 

m) ( ) ( ) ( )2 2csc 12 cot 12f z z z= −  n) ( ) 3cos
1

x
f x

x

 =  + 
 

o) ( ) ( ) 4
sec 1f x x

−
= −  p) ( ) ( )3cos 5f x x x= +  

q) ( ) ( ) ( )
4 323 1 2 4f x x x= − +  r) ( ) ( ) ( )32 22 5 4f x x x= − +  
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u) ( ) ( ) ( )3 2 4 2sin cosf x x x=  v) ( ) ( ) ( )3 4csc 5 cot 5f x x x=  

w) ( ) ( ) ( )
3 1
2 32 1 5 2f x x x= − +  x) ( ) 1 1sec tan

t t
f t t t= −  
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2. Find 
dy

dx
. 

a) ( )2 3sin 2y x x=  b) ( )4tan 3 1y x= −  

c) ( )( )sin cos tan5y x=  d) 2 3sec tany x x=  

e) 
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g) 
( )
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1
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x
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x x

+
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+
 h) ( ) ( )4 2 3 2sin 3 cos 3y x x=  

i) ( )4 34 3 2 1y x x= + +    

 

3. Find an equation for the tangent line to the graph at the specified point. 

a) ( )3

2
secy xπ= −  

2
x π=    

b) ( )4
2
x

y x= −   2x =    

 

4. Find all points on the graph of the function at which the tangent line is horizontal. 

a) ( ) ( )4 5
3 5 2 1y x x= − +    

b) 
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( )

4
2

5
2

9

9

x
y
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−
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5. Find the equation of all tangent lines to the graph of ( ) ( )4
3 1f x x= −  that are parallel to 

12 5y x= + . 

 

6. Find the equation of all tangent lines to the graph of ( )
( )3

9

3 2
f x

x

−
=

+
 that are parallel to 

16 2y x= − . 
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ANSWERS 
 

1. a) ( ) ( ) ( )14
230 3 2 3 4f x x x x′ = − −  b) ( ) ( )( )2

11
1 1 1

2
12

xx x
f x x′ = − +  

c) ( )
( )8

14

2 5
f x

x

−′ =
−

 d) ( )
3
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4 1

2 3

t
f t

t t

−
′ =
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e) ( )
( )

4
5

2

3

3 2

5 2 1

x
f x

x x

−
′ =

− +
 f) ( )

2sec

2

x
f x

x
′ =  

g) ( ) 8sin 4f x x′ = −  h) ( ) 415cos sinf x x x′ = −  

i) ( ) ( ) ( )4150cos 10 sin 10f x x x′ = −  j) ( ) ( ) ( )5 2 6 624 sec tanf x x x x′ =  

k) ( ) ( )sin cos cosf x x x′ = −  l) ( )
( )2

3cos3 3 3

1 cos31 cos3

x
f x

xx

+
′ = =

++
 

m) ( ) 0f z′ =  n) ( ) ( ) ( )
( )

2

1 1

2

3cos sin

1

x x
x xf x
x

+ +−
′ =

+
 

o) ( )
( )5

4sec tan

sec 1

x x
f x

x

−
′ =

−
 p) ( ) ( ) ( )
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2

3

1 15cos 5 sin 5

2 cos 5

x x
f x

x x

−
′ =

+
 

q) ( ) ( )( ) ( )322 26 11 16 1 2 4 3 1f x x x x x′ = + − + −  

r) ( ) ( )( )( )2
2 22 8 15 8 2 5 4f x x x x x′ = − + − +   

s) ( )
( ) ( )

( )
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9
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2 2 3 52 96 3

4 1
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−
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3
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4 2 2 1

1 2

x x x x
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x

− + − −
′ =

−
  

u) ( ) ( ) ( ) ( ) ( )2 2 5 2 4 2 3 26 sin cos 8 sin cosf x x x x x x x′ = −  

v)  ( ) ( ) ( ) ( ) ( )
3 7
2 25 315

2
csc 5 cot 5 20csc 5 cot 5f x x x x x−′ = −  

w) ( ) ( )
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55 13 2 1
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+
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f t t t
tt

+
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6 49
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 z) ( )
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3
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2. a)  ( ) ( ) ( )3 2 22 sin 2 6 sin 2 cos 2
dy

x x x x x
dx

= +   

b) 
3 26 tan 3 1sec 3 1

3 1

dy x x

dx x

− −
=

−
 

c) ( )( ) ( )( ) ( )25cos cos tan5 sin tan 5 sec 5
dy

x x x
dx

= −  

d) 2 4 4 22sec tan 3sec tan
dy

x x x x
dx

= +  

e)  ( ) ( )( )4
2 2 1 2 1 14 3

dy
x x x

dx
= − + − −  

f) 
( )

( )

3

5

72 2 1

16 1

xdy

dx x

−
=

+
 g)   

( )

3 2

42

2 2 4 2

2

dy x x x

dx x x

− + +
=

+
 

h)  ( ) ( ) ( ) ( )3 2 4 2 5 2 2 224 sin 3 cos 3 18 sin 3 cos 3
dy

x x x x x x
dx

= −  

i) 
( ) ( )

( )
2
3

3
2 52 27 4 3

3 2 1

x xdy

dx x

+ +
=

+
 

3. a) 1y =  b) 6 11y x= −  

4. a) 19 5 1
27 3 2

, ,x −=  b) 0, 3, 9x = ± ±  

5. 12 7y x= −       

6. 16y x=  and 64
3

16y x= +  


