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VI – Rules of Differentiation 
 

1. Differentiate each function. 
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2. Find ( )3f ′ . 

a) ( ) 41
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f x x=  b) ( ) 1 2 3
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3. Let f and g be differentiable functions at the number 1, and let ( )1 2f = , ( )1 3f ′ = , ( )1 4g =  

and ( )1 5g′ = .  Use the differentiation rules to find 

a) ( ) ( )1f g ′+  b) ( ) ( )2 3 1f g ′−  

c) ( ) ( )1fg ′  d) ( ) ( )1f

g

′
 

 

4. Find the equation of the tangent and normal lines for the curve ( )y f x=  at the given point. 

 a) ( ) 2 2 1f x x x= + +  at 2x =  b) ( )
2

f x x
x

= +   at 4x =  

 c) ( )
1
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x
f x
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=
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x
=
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5. Find all points on the graph of the function for which the tangent line is horizontal. 

a) ( ) 3 26 9 4f x x x x= − + +  b) ( ) 2

1 1
f x

x x
= +  

c)  ( ) 2 1f x x x= − +    d) ( )
2
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x
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x
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6. Find the point where the tangent line to the graph of ( ) 2f x x=  at ( )1,2  crosses (a) the x 

axis and (b) the y axis. 

  

7. At what point on the curve of 2 5y x= +  is the slope of the tangent line 9?  Write an equation 

for this tangent line. 

 

8. Find the equation of the tangent line(s) to the function ( )f x  that satisfies the given condition 

a) ( ) 23 5 1f x x x= − +  parallel to the line 3 4y x= −  

b) ( ) 2f x x x= −    parallel to the line 2 0x y+ − =  

c) ( )
1

1

x
f x

x

−
=

+
   parallel to the line 2 2x y− =  

d) ( )f x x=
  

perpendicular to the line 4 4 0x y+ − =  

e) ( ) 2

2
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x
f x

x
=

−   parallel to the line 2 1y x= − +  

f) ( ) 3 21
3

3 2f x x x= − +
 

perpendicular to the line 5 1 0x y− + =  

 

9. For what values of a and b is the line 2x y b+ =  tangent to the parabola 2y ax=  at 2x = ? 
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ANSWERS 

 

1. 
a) ( ) 212f x x′ =  b) ( ) 59 3f x x′ = −  c) ( ) 43

2
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 l) ( ) 410 2f x x x′ = −  m) ( ) 4 3 25 8 3 4f x x x x x′ = + − −  

 n) ( ) 5 4 36 5 4f x x x x′ = + +  o) ( ) 34 6f x x x′ = +  p) ( )
( )

2

22

4 5
f x

x

−
′ =

−
 

 q) ( )
1

1
2

f x
x

′ = +  r) ( )
3 2

2

2 1x x
f x

x

− −
′ =  s) ( )

( )
2

2

6

4

x
f x

x
′ =

+
 

 t) ( )
( )

6 2

2
4

3 3

3 1

t t
f t

t

− +
′ =

+
 u) ( )

( )
2

2

6 6

2 5

x
f x

x x

+
′ =

+ −
 v) ( )

( )

2

2
2

4 2 7

3 1

x x
f x

x x

+ −
′ =

− +
 

 w) ( )
2

2

5x
f x

x

−
′ =  

x) ( )
( )

2

1

1

f x

x x

−
′ =

−

 y) ( )
( )

2

ad cb
f x

cx d

−
′ =

+
 

2. a) 27 b) 3 1
3 9
−  c) 1     d) 149

144
          

3. a) 8  b) –9    c) 22   d) 1
8
 

4. a) 
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5. a) ( ) ( )1,8 3,4      b) ( )1
4

2, −−      c) ( )1,2  d) ( ) ( )0,0 2, 4− −  

6. a) –1 b) 1  

7. ( )9 101
2 4
,  61

4
9y x= −  

8. a) 13
3

3y x= −  b) 1y x= − +   c) 71
2 2

y x= + ,  1 1
2 2
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 e) 2 , 2 3 3, 2 3 3y x y x y x= − = − + = − −  f) 19
3
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3

5y x= − +  

9. 1
2

, 2a b−= =   


