
  

© Pearson Education Ltd 2019. Copying permitted for purchasing institution only. This material is not copyright free. 
 

1 

Exercise 8A 

1 a 
5 3

2
dx x∫  = 

54

24
x 

 
 

 

           

4 4

609
4

1
4

5 2
4 4

152

   
= −   
   

=

=

 

 

 b 
3 4

1
dx x∫  = 

35

15
x 

 
 

 

           

5 5

242
5

2
5

3 1
5 5

48

   
= −   
   

=

=

 

 

 c 
4

0
dx x∫  = 

14
2

0
dx x∫   

    = 

4
3
2

0

3
2

x
 
 
 
 
 

  

    = 

43
2

0

2
3
x

 
 
 
  

 

    = 

3 3
2 22(4) 2(0)

3 3

   
   −      
   

 

    = 16
3   

    = 5 1
3  

 

 d 
3

21

3 dx
x∫  = 

3 2

1
3 dx x−∫   

    = 
31

1

3
1

x− 
 − 

  

    = 
3

1

3
x

 −  
 

    = ( ) ( )3 3
3 1− − −  

    = 2 
 

2 a ( )2 2 3
31 1

2 3  d 2 3  dx x x x x
x

− + = + 
 ∫ ∫    

                

( )
( ) ( )
( )

22 2

1
22 23

2 1

3 31
4 2 2

1 1
4 2

1
4

2 3
2

5

4

2

1

6

x x

x x

−

−

 
= + − 

= − +

= − + − − +

= − + −

=

×  

 

 b ( )
24 22 3

0
0

2 42 4 5  d 5
4 2
x xx x x x

 
− + = − + 

 
∫   

           ( ) ( )

24
2

0

16
2

2 5
2

2 4 0
8 8 10

10

10

x x x

× +

 
= − + 
 

= − −

= − +
=

 

 
 

 c 
19 9 22

24 4

6  d 6  dx x x x x
x

−  − = −  
   

∫ ∫   

      

( ) ( )

93
12

3
2

4
93

12 2
3

4

3 3 32 2 2
3 3 3 2

16 32
3 3 2

1 14
2 3
5
6

6 d
1

6

3 2

18
16
11

x x x

x x

−

−

×

 
 = − − 
 

 
= + 
 

= −

= + − −

= −

=

+ × +

 

 



  

© Pearson Education Ltd 2019. Copying permitted for purchasing institution only. This material is not copyright free. 
 2 

2 d 

82
1 238
3

21
3

1

22 1  d
2

x xx x x x
−

 
   + − = + −      

 
∫   

         ( ) ( )

82
23 3

2
1

23 3
2 2

3
2

1
2

2 1 1

62
60

64 8

x x x

× + −

 
= + − 
 

= − + −

= −

=

 

 

3 a 
3 23

1

2 dx x x
x

 +
 
 

∫   

   

( )

( ) ( )

3 2

1
33

2

1

27 1
3 3

4
3

2
3

2 d

3

1
1
16

9
8

x x x

x x

= +

 
= + 
 

= + − +

= −

=

∫

 

 

 b 
2

6 6 2
23 3

3 9d 6  dx x x x
x x

   − = − +   
   ∫ ∫   

                     

( )

( ) ( )

6 2 2

3
63 1

3
63

1

3

216 9 27 9
3 6 3 3

3
2

3
2

1
2

6 9  d

96
3 1

6 9
3

36 18

72 36 9 18 3
48
46

x x x

x xx

x x x

−

−

−

= − +

 
= − + − 

 
= − − 
 

= − − − − −

= − − − + +

= −

=

∫

 

 

 c 
51 12 2

0 0

1  d  dx x x x x x
x

  + = +  
   

∫ ∫   

         ( ) ( )

17
22

7
2

0

2 1
7 2

11
14

2

0

x x
 
 = +  
 

= + −

=

 

3 d 
4 4

32 21 1
2

2 2 1 d  dx x x
x x x

  +  = +       
∫ ∫   

                

( ) ( )

34 2 2
1

41
1 2

1
2

1
41

1 2

1

2 2
4 2

1
2

1
2

2  d

2
1

2 2

2 2
1 4

2

x x x

x x

x x

−−

−−

−−

 
= + 

 

 
 = + − − 
 

 
= − − 
 

= − − − − −

= − +

=

∫

 

 

4  
4 2

1
(6 )dx A x A− =∫  

          
14 22

1
(6 )dx A x A− =∫  

 ( ) ( )

43
2

2
3
2

1
43

22

1

3 3
22 2

2

2

2

6

4

4(4) (4) 4(1) (1)

32 4 4

28 3
3 28 0

( 7)( 4) 0

x Ax A

x Ax A

A A A

A A A

A A
A A
A A

 
 − = 
  

 
− = 

 

   
− − − =   

   
− − − =

− =

+ − =
+ − =

 

               A = −7 or A = 4 

  



  

© Pearson Education Ltd 2019. Copying permitted for purchasing institution only. This material is not copyright free. 
 3 

5  
9

1
(2 3 )dx x x−∫  = 

19
2

1
(2 3 )dx x x−∫  

       

93
2 2

3
2

1
93

2 2

1

2 3
2

2

x x

x x

 
 = − 
  

 
= − 
 

 

 
3 39 2 22 2

1
(2 3 ) d 9 2(9) 1 2(1)x x x

   
− = − − −   

   
∫

          ( ) ( )81 54 1 2
28

= − − −

=
 

 
 

6 
12

4

2( )dx
x∫  = 

112
2

4
(2 )dx x

−

∫  

             

121
2

1
2

4
121

2

4

1 1
2 2

2

4

4(12) 4(4)

4 12 8

4 4 3 8

8 8 3

x

x

 
 =  
  

 
=  
 

   
= −   
   

= −

= × −

= − +

 

  

7    
1

1 d 3
k

x
x

=∫  

 

1
2

1

1
2

1
2

1

1

5
2
25
4

d 3

3

2 3

2 2 1 3

2 5

k

k

k

x x

x

x

k

k

k
k

−
=

 
  = 
  

  = 

− =

=

=

=

∫

 

  

8 s = 
10

0
(20 5 )dt t+∫  

   = 
102

0

520
2
tt

 
+ 

 
 

   = 
2 25(10) 5(0)20(10) 20(0)

2 2
   

+ − +   
   

 

   = 450 m 
 
Challenge 
 

     
3 3 2  d 7

8
k

k

x x+
=∫  

3

32

32

2 2

2 2

2

3 1  d 7
8 4

1 3 7
2 8 4

3 7
16 4

3(3 ) (3 ) 3 7
16 4 16 4

27 3 3 7
16 4 16 4

24 7
16 2

k

k

k

k
k

k

x x

x x

x x

k k k k

k k k k

k k

 + = 
 

 
+ = 

 

 
+ = 

 

   
+ − + =   

   
   

+ − + =   
   

+ =

∫

 

          224 8 112 0k k+ − =  
        3k2 + k − 14 = 0 
            (3k + 7)(k − 2) = 0 
    k = 7

3−  or k = 2 
    As k > 0, k = 2 
 


