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Section 3: The product and quotient rules 
 

Section test 
 

1. The product rule says that if y = u × v, then 

 

(a) 
d d d

d d d
 

y u v

x x x
 (b) 

d d d

d d d
 

y u v
u v

x x x
 

(c) 
d d d

d d d
 

y v u
u v

x x x
 (d) 

d d d

d d d
 

y v u
u v

x x x
 

 

2. The quotient rule says that if y = 
u

v
, then 

 

(a) 
2

d d

d d d

d





u v
v u

y x x

x v
 (b) 

2

d d

d d d

d





u v
v u

y x x

x v
 

(c) 
2

d d

d d d

d





v u
u v

y x x

x v
 

(d) 
d d / d

d d / d


y u x

x v x
 

 

 

3. The derivative of 
1
3 4(1 3 )x x  is:  

 

(a) 
5 1
3 34 33

5
(1 3 ) 12 (1 3 )  x x x x  (b) 

2 1
3 34 31

3
(1 3 ) 4 (1 3 )


  x x x x  

(c) 
2 1
3 34 31

3
(1 3 ) 12 (1 3 )


  x x x x  

(d) 
2 1
3 34 31

3
(1 3 ) 12 (1 3 )


  x x x x  

 

 

4. The derivative of 2 4(2 1)x x   is: 

 

(a) 32 (2 1) (4 1)x x x   (b) 316 (2 1)x x   

(c) 38 (2 1)x x 
 

(d) 32 (2 1) (6 1) x x x  

 

 

5.  The derivative of 2 3x x  is: 

 

(a) 
1

2 3x
 (b) 

1

2 2 3x
 

(c) 
3( 1)

2 3





x

x

 
(d) 

5 6

2 2 3





x

x
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6. The derivative of 
2

1 2

x

x
 is: 

 

(a) 
2

2 (1 )

(1 2 )





x x

x
 (b) 

2

2 ( 1)

(1 2 )





x x

x
 

(c) x
 (d) 

2

2 (1 3 )

(1 2 )





x x

x

 

 

7. Given that y = 
1

x

x
, 

d

d


y

x
 

 

(a) 1 (b) 
1

2 (1 )x x
 

(c) 
2

1

2 (1 )x x
 (d) 

2

1 2

2 (1 )





x

x x
 

 

 

8. Find the gradient of the curve 3(2 ) y x x  at the point where x = 4. 

 

9. Find the gradient of the curve 
2 2

1 3






x
y

x
 at the point where x = -1. 

 

10. Find the turning points on the curve y = 
23

1





x

x
, giving their nature. 
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Section test Solutions 
 

1) By definition: 
d d d

d d d

y v u
u v

x x x
   

 

 

2) By definition: 
2

d d
d d d

d

u v
v uy x x

x v



  

 

 

3) 
21

3 31
3

d

d

u
u x x

x


    

     4 3 3d
1 3 4 1 3 3 12 1 3

d

v
v x x x

x
          

Using the product rule:  

    

   

21
3 3

21
3 3

3 4 1
3

3 41
3

d d d

d d d

12 1 3 1 3

12 1 3 1 3

y v u
u v

x x x

x x x x

x x x x





 

     

    

 

 

 

4) 2 d
2

d

u
u x x

x
    

   4 3d
2 1 8 2 1

d

v
v x x

x
      

Using the product rule:  

      

   

   

   

2 3 4

2 3 4

3

3

d d d

d d d

8 2 1 2 1 2

8 2 1 2 2 1

2 2 1 4 2 1

2 2 1 6 1

y v u
u v

x x x

x x x x

x x x x

x x x x

x x x

 

   

   

   

  

 

 
 

5)    
1 1
2 2

d
2 3 2 3

d

u
u x x

x
      

d
1

d

v
v x

x
    

Using the product rule:  
d d d

d d d

y v u
u v

x x x
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1 1
2 22 3 1 2 3

2 3
2 3

2 3

2 3

3 3

2 3

3 1

2 3

x x x

x
x

x
x x

x
x

x

x

x

   

  


 












  

 

 

6) 2 d
2

d

u
u x x

x
    

d
1 2 2

d

v
v x

x
      

Using the quotient rule:  

     

 

 

 

 

2

2

2

2 2

2

2

d d
d d d

d

1 2 2 2

1 2

2 4 2

1 2

2 1

1 2

u v
v uy x x

x v

x x x

x

x x x

x

x x

x





  




 









 

 

 

7) 
1 1
2 21

2

d

d

u
u x x x

x


     

1 1
2 21

2

d
1 1

d

v
v x x x

x


       

Using the quotient rule:  
2

d d
d d d

d

u v
v uy x x

x v



  

            
     

 

 

 

   

1 1 1 1
2 2 2 2

1
2

1
2

1
2

1
2

1
2

1 1
2 2

2

1 1 1
2 2 2

2

1
2

2 2

1

1

1

1

2 11

x x x x

x

x

x

x

x xx
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8) 3(2 )y x x   

1 1
2 21

2

d 1

d 2

u
u x x x

x x


      

3 2 2d
(2 ) 3(2 ) 1 3(2 )

d

v
v x x x

x
          

Using the product rule:  

2 3

3
2

d d d

d d d
1

3(2 ) (2 )
2

(2 )
3 (2 )

2

y v u
u v

x x x

x x x
x

x
x x

x

 

      


   

 

When x = 4, 
3

2
d (2 4)

3 2(2 4) 24 2 26
d 2 2

y

x


         


 

 

 

9) 
2 2

1 3

x
y

x





 

Let 2 d
2 2

d

u
u x x

x
     

Let 
d

1 3 3
d

v
v x

x
      

Using the quotient rule: 
2

2

2

2

2

d d
d d d

d

2 (1 3 ) ( 2) 3

(1 3 )

2 (1 3 ) 3( 2)

(1 3 )

u v
v uy x x

x v

x x x

x

x x x

x





    




  




 

When x = -1, 
2

d 8 92(1 3) 3(1 2) 1

d (1 3) 16 16

y

x

    
  


 

 

 

10) 
23

1

x
y

x





 

2 du
3 2

d
u x x

x
     

d
1 1

d

v
v x

x
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Using the quotient rule:  

     

 

 

 

2

2

2

2 2

2

2

2

d d
d d d

d

1 2 3 1

1

2 2 3

1

2 3

1

u v
v uy x x

x v

x x x

x

x x x

x

x x

x





   




  




 




 

At turning points,   

   

2

d
0

d

2 3 0

3 1 0

1 or 3

y

x

x x

x x

x



  

   

 

 

For 1x   , 
d

0
d

y

x
  

For 1 3x   , 
d

0
d

y

x
  

For 3x  , 
d

0
d

y

x
  

So there is a minimum point where x = -1 and a maximum point where x = 3. 

When 
 

 

23 1
1, 2

1 1
x y

 
   

 
 

 When
 

 

23 3
3, 6

1 3
x y


   


 

So the turning points are a minimum at (-1, 2) and a maximum at (3, -6). 

 

 

 


