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Integration 13B

1 a 3dx x  = 
4

4
x c+  

 

 b 7dx x  = 
8

8
x c+  

 

 c 43 dx x−

  = 
33

3
x c
−

+
−

 = −x−3 + c 

 

 d 25 dx x  = 
35

3
x c+  

 

2 a 4 3( + 2 ) dx x x  = 
5 42

5 4
x x c+ +  

                    = 
5 4

5 2
x x c+ +  

 

 b 3 2(2 5 ) dx x x x− +  = 
4 3 22 5

4 3 2
x x x c− + +   

          = 
4 3 25

2 3 2
x x x c− + +  

 

 c 
3

22(5 3 ) dx x x−  = 

5
32

5
2

5 3
3

x x c− +  

      = 
5

322x x c− +  
 

3 a 
1

2 2(4 3 ) dx x x
−

− +  = 

1
1 2

1
2

4 3
1
x x c
−

+ +
−

 

        = 
1

1 24 6x x c−− + +  
 

 b 
1

2 2(6 ) dx x x− −  = 

3
1 2

3
2

6
1
x x c
−

− +
−

 

      = 
3

1 226
3

x x c−− − +  

 

 c 
3 1

22 2(2 ) dx x x x
− −

+ −   

   

1 1
32 2

1 1
2 2

1 13
2 2

2
3

4 2
3

x x x c

xx x c

−

−

= + − +
−

= − + − +

 

4 a 3 4(4 3 ) dx x r x−− +  = 
4 34 3

4 3
x x rx c

−

− + +
−

 

                = 4 3x x rx c−+ + +  
 

 b 
1 3
2 2( ) dx x x x

− −

+ +  = 

1 1
2 2 2

1 1
2 22

x x x c
−

+ + +
−

 

               = 
1 12
2 22 2

2
x x x c

−

+ − +  

 
 c 4 2( 2 3 ) dpx q x x−+ +   

  = 
5 132

5 1
px xqx c

−

+ + +
−

 

  = 
5

12 3
5
px qx x c−+ − +  

 

5 a 2 2(3 ) dt t t−−  = 
3 13

3 1
t t c

−

− +
−

 

              = 3 1t t c−+ +  
 

 b 
3

2 2(2 3 1) dt t t
−

− +  =

1
3 2

1
2

2 3
3
t t t c

−

− + +
−

 

          = 
13
22 6

3
t t t c

−

+ + +  

 
 c 3 2 3( ) dpt q pr t+ +   

  = 
4

2 3

4
pt q t pr t c+ + +  

 

6 a  
( )3 3

2 2 2

2 3 2 3 d  d
x xx x
x x x
+  

= + 
 

    
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2
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2 1
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x c
x

−

−
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−
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 b ( ) ( )2 22 3 d 4 12 9 dx x x x x+ = + +   

                 
3

24 6 9
3
x x x c= + + +  

 

6 c ( ) ( )
1
22 3 d 2 3  dx x x x x x+ = +   

                

3 1
2 2

5 3
2 2

5 3
2 2

5
32
2

2 3  d

2 3

4 2
5

x x x

x x c

x x c

 
= + 

 

= + +

= + +



 

 

7 a 2 2
2

1 1d 2  dx x x x
x x

   
+ = + +   

   
   

           

( )2 2

3 1

3

2  d

2
3 1

12
3

x x x

x xx c

x x c
x

−

−

= + +

= + + +
−

= + − +



 

 
 b ( ) ( )22 d 4 4  dx x x x x+ = + +   

            

1
2

3
2 2

3
2

3
2 2

4 4  d

4 4
2

8 4
2 3

x x x

x x x c

x x x c

 
= + + 

 

= + + +

= + + +



 

 

 c 
1 1
2 21 2  d ( 2 ) dx x x x x

x
− 

+ = + 
 
   

      

1 3
2 2

31
2 2

3
1 2
2

2

42
3

x x c

xx c

= + +

= + +

 

 

8 a 
2 2

33 3
3

4  d 4  dx x x x x
x

−
   

+ = +   
   
   

             

5
23

5
3

5
3

2

4
2

3 2
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x x c

x c
x

−

= + +
−
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8 b ( )3 2
3

2 3  d 2 3  dx x x x x
x

− −+ 
+ = + + 

 
   

                 

2 1

2

2 3
2 1
1 1 3

x x x c

x c
x x

− −

= + + +
− −

= − − + +

 

 
 c ( )( ) ( )2 3 23 1 d 3 3  dx x x x x x x+ − = − + − 

        
4 3 23 3

4 3 2
x x x x c= − + − +   

  

 d 
2 2

1
2

(2 1) 4 4 1d  dx x xx x
x x

 
+ + + =

 
 
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3
2

5 3
2 2 1

2

1 1
2 2(4 4 ) d

8 8 2
5 3

x x x x

x x x c

−

= + +

= + + +


  

 

 e 
13

2263  d (3 6 ) dx x x x x x
x

− +
+ = + +  

 
   

           
1
2 33 2 2x x x c= + + +  

 

 f ( )
1 12
2 23 d 6 9  dx x x x x x x
 

+ = + + 
 

   

     5
2 3

2

3 1
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2
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x x x x
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= + +

= + + +
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9 a 2 3 dA x
x

 
− 

 
 = 2( 3) dAx x− −  
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3
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9 b 
1

32
3

2 d 2 dPx x Px x x
x

−  
+ = +  

   
   

                

3
22

3
2

3
2

2

2
2

2 1
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Px c
x

−

= + +
−
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c 2 dp q x r x
x

 
+ + 

 
  

  

3
1 2

3
2

3
2

1

2
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p qx rx c
x

−

= + + +
−
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10  2

6 4 3 2  dx x x
x

 
+ − + 

 
  

  = 
1

2 2(6 4 3 2) dx x x x− + − +  

  = 

3
1 22

3
2

6 4 3 2
1 2
x x x x c
−

+ − + +
−

 

  = 

3
226 8 3 2

3 2
x x x c

x
− + − + +  

 

11  3 38 6  dx x x
x

 
+ − 

 
  

  = 
1

3 2(8 6 3 ) dx x x x
−

+ −  

  = 

1
4 2 2

1
2

8 6 3
4 2
x x x c+ − +  

  = 4 22 3 6x x x c+ − +  
 
12 a 2(2 5 )x+ = (2 5 )(2 5 )x x+ +  
       = 4 10 10 25x x x+ + +  
       = 4 20 25x x+ +  
  So k = 20 
 
 b (4 20 25 ) dx x x+ +  

  = 
1
2(4 20 25 ) dx x x+ +  

  = 

3
22

3
2

20 254
2

x xx c+ + +  

  = 

3
2240 254

3 2
x xx c+ + +  

 

13  5 43  dx x
x

 
− 

 
  = 

1
5 2(3 4 ) dx x x

−

−  

       = 

1
6 2

1
2

3 4
6
x x c− +  

       = 
6

8
2
x x c− +  

 

14  2  d
2
p pq x
x

 
+ 

 
  = 

2

 d
2
px pq x

− 
+ 

 
  

       = 
1

2 1
px pqx c

−

+ +
−

 

       = 
2
p pqx c
x

− + +  

       = 2 10x c
x
+ +  

  2
2
p

− =  and pq = 10 

  p = −4 and q = −2.5 
 
15 a Using the binomial expansion: 

  f(x) = 10 9 1 8 210 10
2 2 ( ) 2 ( )

1 2
x x   

+ − + −   
   

 

     = 1024 − 5120x + 11520x2 

 
 b 2(1024 5120 )d11520x x x− +  

  = 
325120 115201024

2 3
cx xx − + +  

  = 2 31024 2560 3840x x cx− + +  
  So A = 1024, B = − 2560 and C = 3840 
 
 
 
 
 


