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1. (a) Use the substitution  u = 1 + x  to show that

x
x10

16

+∫  dx = 
2 1

3
( )u
up

q
−∫ du

		  where p and q are constants to be found.
(3)

(b) Hence show that

x
x10

16

+∫  dx = A – B ln 5

		  where A and B are constants to be found.
(4)
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Question 12 continued

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

PMT
PhysicsAndMathsTutor.com

Integration by Substitution  - Year 2 Core PhysicsAndMathsTutor.com



*P72805A03848*

D
O

 N
O

T W
RITE IN

 TH
IS A

REA
 

		D
O

 N
O

T W
RITE IN

 TH
IS A

REA
						

D
O

 N
O

T W
RITE IN

 TH
IS A

REA D
O

 N
O

T
W

RI
TE

 IN
TH

IS
 A

RE
A

D
O

 N
O

T
W

RI
TE

 IN
TH

IS
 A

RE
A

D
O

 N
O

T
W

RI
TE

 IN
TH

IS
 A

RE
A

38

  

13. In this question you must show all stages of your working.

Solutions relying entirely on calculator technology are not acceptable.

(a) Find the first three terms, in ascending powers of x, of the binomial expansion of

(3 + x)–2

writing each term in simplest form.
(4)

(b) Using the answer to part (a) and using algebraic integration, estimate the value of

0.4

2
0.2

6 d
(3 )

x x
x+∫

giving your answer to 4 significant figures.
(4)

(c) Find, using algebraic integration, the exact value of

0.4

2
0.2

6 d
(3 )

x x
x+∫

giving your answer in the form  a ln b + c,  where a, b and c are constants to 
be found.

(5)
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Question 13 continued
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