
  

Differentiation 12C
1 a f(x) = x7 

   f ′(x) = 7x6 

 
 b f(x) = x8 

   f ′(x) = 8x7 

 
 c f(x) = x4 

   f ′(x) = 4x3 

 

 d f(x) = 
1
3x   

  f ′(x) = 
1 21
3 3

2
3

1 1 1
3 3 3

x x
x

− −
= =   

 

 e f(x) = 
1
4x   

  f ′(x) = 
1 31
4 4

3
4

1 1 1
4 4 4

x x
x

− −
= =   

 

 f f(x) = 
1

3
3x x=   

  f ′(x) = 
1 21
3 3

2
3

1 1 1
3 3 3

x x
x

− −
= =   

 
 g f(x) = 3x−   
  f ′(x) = 3 1 43 3x x− − −− = −   
 
 h f(x) = 4x−   
  f ′(x) = 4 1 54 4x x− − −− = −   
 

 i f(x) = 2
2

1 x
x

−=   

  f ′(x) = 3 1 3
3

22 2x x
x

− − −− = − = −   

 

 j f(x) = 5
5

1 x
x

−=   

  f ′(x) = 5 1 6
6

55 5x x
x

− − −− = − = −   

  

 k f(x) = 
1
21 x

x
−

=   

  f ′(x) = 
1 31
2 2

3
2

1 1 1
2 2 2

x x
x

− − −
− = − = −   

 

1 l f(x) = 
1
3

3
1 x

x

−
=   

  f ′(x) = 
1 41
3 3

4
3

1 1 1
3 3 3

x x
x

− − −
− = − = −   

  
 m f(x) = x3 × x6 = x3 + 6 = x9  
  f ′(x) = 9x8  
 
 n f(x) = x2 × x3 = x5  
  f ′(x) = 5x4  
 
 o f(x) = x × x2 = x3  
  f ′(x) = 3x2  
 

 p f(x) = 
2

2
4

x x
x

−=   

  f ′(x) = 3 1 3
3

22 2x x
x

− − −− = − = −   

 

 q f(x) = 
3

2

x x
x

=   

  f ′(x) = 1x0 = 1  
 

 r f(x) = 
6

3
3

x x
x

=   

  f ′(x) = 3x2  
 
2 a y = 3x2 

  2 1d 2 3 6
d
y x x
x

−= × =  

 
 b y = 6x9 

  9 1 8d 9 6 54
d
y x x
x

−= × =  

 

 c 41
2

y x=  

  4 1 3d 14 2
d 2
y x x
x

−= × =  

 

 d 
1
420y x=  

  
1 31
4 4

3
4

d 1 520 5
d 4
y x x
x x

− −
= × = =  
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2 e 
5
46y x=  

  
5 11
4 4d 5 156

d 4 2
y x x
x

−
= × =  

 
 f 110y x−=  

  1 1 2d 1 10 10
d
y x x
x

− − −= − × = −  

 

 g 
6

3
3

4 2
2

xy x
x

= =  

  3 1 2d 3 2 6
d
y x x
x

−= × =  

 

 h 4
5

1
8 8

xy x
x

−= =  

  4 1 5
5

d 1 1 14
d 8 2 2
y x x
x x

− − −= − × = − = −  

 

 i 
1
22 2y x

x
−

= − = −  

  
1 31
2 2

3
2

d 1 1( 2)
d 2
y x x
x x

− − − = − × − = = 
   

 

 j 
34
2

2

5 10 5
2

x xy x
x
×

= =  

  
3 11
2 2d 3 15 155

d 2 2 2
y xx x
x

−
= × = =  

 

3 a 
1
23 3y x x= =  

  
1 11
2 2d 1 3 33

d 2 2 2
y x x
x x

− −
= × = =  

  When x = 4, d 3 3
d 42 4
y
x
= =  

 

 b When x = 9, d 3 3 1
d 6 22 9
y
x
= = =  

 

 c When x = 1
4

, d 3 3 3
d 112

4

y
x
= = =  

 

 d When x = 9
16

, 
3
2

d 3 3 2
d 92

16

y
x
= = =  

 
4  2y2 − x3 = 0 
      2y2 = x3 

        y2 = 31
2

x  

        
3
21

2
y x=  

  
3 11
2 2d 3 1 3 3

d 2 2 22 2 2
y xx x
x

−
= × = =  
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