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St Catherine’s School
Question 1 (10 marks)

a) ) Find real numbers ¢ and & and ¢ such that

1 __a +bx+c
(x+D(x*+2) x+1 x*+2

" ' " dx
(ll) Hence find J m

b)  Find f 35

X 42x+4

o x 2 dx
c) Use the substitation ¢ = tan—z— to evaluate e

0 2+cosx
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Question 2 (16 marks)

L
a) Use integration by parts to show that: f P L 1 log,2 3
o 4 277

b) Use the substitution x = 4sin® 8 or otherwise to show that

2
f-\/x(4 -x)dx=nx
0

c) Let n be a positive integer, and let
e
1= f(log, x)dx
1
provethat I, = 2(log e 2)" —nl

2
Hence evaluate f (log,x)*dx as a polynomial in log,2.
1

X

d () Giventhat C, = f 2 cos" x dx, prove that C, = "2C,_, where 3
0 n
n=2,3,4, ....

x
2
(ii)  Hence evaluate ’ cos*x dx 2
0
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Question 3 (13 marks)
a) If a>0, >0, ¢c>0

(i)  Provethat o +b° >2ab 2

(ii) Hence prove that A+ +ct=ab+bc+ca 2

@) Prove & + 5% +¢” = 3abc 2

xZ

b) Prove that cosx >1- > for x=0 3
c) IfU,=2, U,=3 and U,,,=3U,, -2U, for n=3 prove by the method 4

of mathematical induction that U, =2"" +1 for n=1
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