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General Instructions 

• Working time allowed- 70 minutes 
• Write using black or blue pen 

( 
• Approved calculators may be used 
• A table of standard integrals is provided 
• All necessary working should be shown 
• Start each question on a new page 
• Attempt all questions 
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Question 1 (17 marks) 

a) Find f x 3 lnx dx 

l 6 x+2 d 
b) Show that X 

5 (x-4)(x-1) 
I 

16 n-
5 

c) 

d) 

1 + i and 3- i are zeroes of a monic polynomial, P(x), of degree 4 

with real coefficients. 

Express P(x) as a product oftwo real quadratic factors. 

i) Solve the equation 16x4 
- 16x2 + 1 = 0 

using the identity cos48 = 8cos4 e- 8cos 2 8 + 1 

ii) Solve the equation 16x4 
- 16x2 + 1 = 0 as a quadratic in x 2 

, 

and hence find the exact value of cos2:.. Justify your answer. 
12 

e) The equation x 3 + 3px + q = 0 has a double root at x = k. 

3 

3 

2 

2 

3 

i) Show that p = -k2 1 

ii) Hence solve x 3 
- 6ix + 4 - 4i = 0 given that it has a double root. 3 

2 
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Question 2 (17 marks) - Start a new page 

a) Below is a sketch ofthe function y = g(x). 

There are stationary points at ( 1, 1) and ( 3 , 0 ). 

y 

c 

X 

On separate diagrams, draw neat sketches of the following, clearing showing any 

important features or points. 

(_ i) y = f g(x) dx 2 

1 
ii) Y = g(x+1) 

2 

iii) yz = g(x) 2 

iv) y = cos-1 g(x) 2 

3 



.. 

Question 2 (continued) 

b) The points P( 2p .~) and Q( 2q .~)lie on the hyperbola xy = 4. 
p q 

i) What is the eccentricity of the hyperbola xy = 4. 1 

ii) Find the equation of the chord PQ. 2 

iii) Given that the chord PQ always passes through the point ( 4, 2 ) 1 

show that pq = p + q- 2. 

iv) Find the locus of M, the midpoint of PQ. 2 

1C 

c) Evaluate J
0
6 sin 2x sin 4x dx 3 

4 
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Question 3 (17 marks) - Start a new page 

f 2x 
a Find dx 

) x 2 +10x+26 

b) f 1+sinx d 
Find 2 X 

COS X 

c) The equation 2x4 
- 3x2 

- 2x + k = 0 has a triple root. 

Find the value of k . 

d) If a, p andy are the roots of the equation x 3 - 6x 2 - 4x + 2 = 0. 

i) Find the monic polynomial equation with roots 2a, 2{3 , 2y 

ii) Find the constant term in the monic polynomial with roots 

1+a 1+{3 l+y 
1-a I 1-/3 I 1-y 

e) Use integration by parts to evaluate J0
00 

3y e-Y (1 - e-Y)2 dy 

End of paper. Q 
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J xndx 

J !dx 

J eax dx 

J cosaxdx 

J sinaxdx 

J sec2axdx 

STANDARD INTEGRALS 

= - 1
-xn+1, n t:- -1; x t:- 0, if n < 0 

n+1 

=lnx, x>O 

1 . 0 = -s1nax, at:-
a 

1 
= -acosax, at:-0 

1 
= -tanax, at:- 0 

a 

J secax tanaxdx 
1 

= -secax, 
a 

at:-0 

1 -1 X 0 =-tan - at:-
a a' 

. -1 X 0 = sm - a > , - a < x < a 
a' 

= ln(x + ~x2 - a 2 
), x >a> 0 

NOTE: lnx=logex, x>O 
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