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Section 2: The chain rule 
  

Solutions to Exercise level 1 
 

1. (i)  55 2y x   

  Let 
d

5 2 5
d

u
u x

x
     

  5 4
d

5
d

y
y u u

u
    

  Using the chain rule:  

4

4

4

d d d

d d d

5 5

25

25(5 2)

y y u

x u x

u

u

x

 

 



 

 

 

(ii)   
-1

2 5y x  

     
d

2 5 5
d

u
u x

x
  

      1 2
d

d

y
y u u

u
  

  Using the chain rule: 

2

2

2

d d d

d d d

5

5

5(2 5 )

y y u

x u x

u

u

x







 

  

 

  

  

 

(iii)   
7

1 3y x   

  Let     
d

1 3 3
d

u
u x

x
  

    7 6
d

7
d

y
y u u

u
  

  Using the chain rule:  

  

 

  

6

6

6

d d d

d d d

7 3
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21(1 3 )

y y u

x u x

u

u

x

  

 

(iv)   31 2y x    

  Let 
d

1 2 2
d

u
u x

x
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  3 4

4

d 3
3

d

y
y u u

u u
        

 Using the chain rule:  

4

4

d d d

d d d
3

2

6

(1 2 )

y y u

x u x

u

x

 

   




 

 

 

2. (i) 2 4( 1)x   

  Let    2 d
1 2

d

u
u x x

x
  

    4 3
d

4
d

y
y u u

u
  

  Using the chain rule:  

 

 

 

3

3

2 3

d d d

d d d

4 2

8

8 ( 1)

y y u

x u x

u x

u x

x x

  

 

(ii) 2 3(3 5)x   

  Let    2 d
3 5 6

d

u
u x x

x
  

      3 4
d

3
d

y
y u u

u
  

  Using the chain rule: 







 

  

  

  

4

4

2 4

d d d

d d d

3 6

18

18 (3 5)

y y u

x u x

u x

u x
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(iii)  3 4(5 )x   

  Let     3 2d
5 3

d

u
u x x

x
  

    4 3
d

4
d

y
y u u

u
  

  Using the chain rule:  

  

  

  

3 2

3 2

2 3 3

d d d

d d d

4 3

12

12 (5 )

y y u

x u x

u x

u x

x x
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(iv)  2 1(7 4 )x   

  Let     2 d
7 4 8

d

u
u x x

x
  

      1 2
d

d

y
y u u

u
  

  Using the chain rule: 







 

   

 

 

2

2

2 2

d d d

d d d

8

8

8 (7 4 )

y y u

x u x

u x

u x

x x

  

 

 

3. (i)   
1
25 2y x   

  Let    
d

5 2 5
d

u
u x

x
  

  


  
1 1
2 21

2

d

d

y
y u u

u
  

  Using the chain rule: 







 

 



 

1
2

1
2

1
2

1
2

5
2

5
2

d d d

d d d

5

(5 2)

y y u

x u x

u

u

x

  

 

(ii)  


 
1
32 5y x   

  Let     
d

2 5 5
d

u
u x

x
  

  
 

   
41

3 31
3

d

d

y
y u u

u
  

  Using the chain rule: 







 

   



 

4
3

4
3

4
3

1
3

5
3

5
3

d d d

d d d

5

(2 5 )

y y u

x u x

u

u

x

  

 

(iii)  


 
2
32 3y x   

  Let    
d

2 3 3
d

u
u x

x
  

  
 

   
2 5
3 32

3

d

d

y
y u u

u
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  Using the chain rule: 







 

  

 

  

5
3

5
3

5
3

2
3

d d d

d d d

3

2

2(2 3 )

y y u

x u x

u

u

x

  

 

(iv)   
3
21 2y x   

  Let     
d

1 2 2
d

u
u x

x
  

    
3 1
2 23

2

d

d

y
y u u

u
  

  Using the chain rule:  

  

 

  

1
2

1
2

1
2

3
2

d d d

d d d

2

3

3(1 2 )

y y u

x u x

u

u

x

  

 

 

4. (i) 
4
32(3 1)x   

  Let    2 d
3 1 6

d

u
u x x

x
  

    
4 1
3 34

3

d

d

y
y u u

u
  

  Using the chain rule:  

 

 

 

1
3

1
3

1
3

4
3

2

d d d

d d d

6

8

8 (3 1)

y y u

x u x

u x

u x

x x

  

 

(ii) 
3
52(3 2 )x   

  Let     2 d
3 2 4

d

u
u x x

x
  

  


  
23

5 53
5

d

d

y
y u u

u
  

  Using the chain rule: 







 

  

  

  

2
5

2
5

2
5

3
5

12
5

212
5

d d d

d d d

4

(3 2 )

y y u

x u x

u x

u x
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(iii) 



3
23(5 2 )x   

  Let    3 2d
5 2 6

d

u
u x x

x
  

  
 

   
3 5
2 23

2

d

d

y
y u u

u
  

  Using the chain rule: 







 

  

  

  

5
2

5
2

5
2

23
2

2

2 3

d d d

d d d

6

9

9 (5 2 )

y y u

x u x

u x

u x
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(iv) 



2
52(5 2 )x   

  Let     2 d
5 2 4

d

u
u x x

x
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5 52
5

d

d

y
y u u

u
  

  Using the chain rule: 







 

   

  

  

7
5

7
5

22
5

8
5

28
5

d d d

d d d

4
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y y u

x u x
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5. (i) 6 5x   

   
1
2(6 5 )y x   

  Let    
d

6 5 6
d

u
u x

x
  

  


  
1 1
2 21

2

d

d

y
y u u

u
  

  Using the chain rule: 







 

 



 




1
2

1
2

1
2

1
2

d d d

d d d

6

3

3(6 5)

3

6 5

y y u

x u x

u

u

x

x

  

 

(ii) 23( 2)x   

   
1
32( 2)y x   
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  Let    2 d
2 2

d

u
u x x

x
  

  
  

21
3 31

3

d

d

y
y u u

u
  

  Using the chain rule: 







 

 

 

 




2
3

2
3

2
3

2
3

1
3

2
3

22
3

2
3

2

d d d

d d d

2

( 2)
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x u x
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x

x

  

 

 

6. (i) 


1

3 2x
  

    1(3 2)y x   

  Let    
d

3 2 3
d

u
u x

x
  

      1 2
d

d

y
y u u

u
  

  Using the chain rule: 







 

  

 

  

 


2

2

2

2

d d d

d d d

3

3

3(3 2)

3

(3 2)

y y u

x u x

u

u

x

x

  

 

(ii) 
 2

5

4 3x x
  

    2 15( 4 3)y x x   

  Let      2 d
4 3 2 4

d

u
u x x x

x
  

      1 2
d

5 5
d

y
y u u

u
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  Using the chain rule: 







 

    

   

    


 

 

2

2

2 2

2 2

d d d

d d d

5 (2 4)

5 (2 4)

10( 2)( 4 3)

10( 2)

( 4 3)

y y u

x u x
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x

x x

  

 

 

7. (i) 
3
1

3x x
  

  


 
1
23( 3 )y x x   

  Let     3 2d
3 3 3

d

u
u x x x

x
  

  
 

   
1 3
2 21

2

d

d

y
y u u

u
  

  Using the chain rule: 







 

   

   

    


 

 

3
2

3
2

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

( 1)

( 3 ) ( 1)
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(ii) 
23

3
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1
323( 1)y x   

  Let    2 d
1 2

d

u
u x x

x
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3 31
3

d
3 3

d

y
y u u

u
  

  Using the chain rule: 







 

   

  

  

 


4
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4
3

4
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4
3

1
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8. 1

2

2

1
(2 1)

2 1

d 2
(2 1) 2

d (2 1)

y x
x

y
x

x x





  


     


 

 When x = 1, 
2

d 2
2

d (2 1)

y

x
   


. 

 

 

9.   
1
22(3 3 2)y x x   

d

d


     




 

1
221

2

1
2

2

(3 3 2) (6 3)

(6 3)

(3 3 2)

y
x x x

x
x

x x

  

 When  2x , 
d

d




   



1
2

2

9

(3 2 3 2 2)

2.25

y

x
  

 

 

10. 


 
1
2(2 1)y x   

d

d


    

 


3
2

3
2

1
2 (2 1) 2

1
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y
x

x

x
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d

d
 

 

 

3
2

1
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1

y

x
  

 

 

 

 


