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General Instructions 
• Reading time - 5 minutes 
• Working time - 2 hours 
• Write using black or blue pen 

Black pen is preferred 
• Board-approved calculators may be used 
• Show all necessary working in 

Questions 11 - 14 
• Marks may be deducted for careless or 

badly arranged work 

Total marks - 70 

~ection I ) Pages 2 - 5 

10 marks 
• 	 Attempt Questions 1 - 10 
• 	 Allow about 15 minutes for this 

section 

~ection II ) Pages 6 - 10 

60 marks 
• 	 Attempt Questions 11 - 14 
• 	 Allow about 1 hour 45 minutes 

for this section 



Section I 

10 marks 
Attempt Questions 1 -10 
Allow about 15 minutes for this section 

Use the multiple-choice answer sheet for Questions 1 - 10 

1 
1 	 If the exact value of cosx is J5' what is the exact value of cos 2x ? 

3 
(A) ­

5 


2 

(B) J5 

3 
(C) 	 ­

5 


2 

(D) J5 

" 	 2 4
2 	 A curve has parametnc equatIOns x = t ,y = t . 

What is the cartesian equation of this curve? 

(A) 	y J; , for all real x 

(B) 	y J;, for x > 0 

(C) 	Y X 
2 

,for all real x 

(D) 	y x 
2 

,for x ~ 0 

3 If OP has gradient 4 and OQ has gradient ±,then the value of cos L POQ is ? 

8 
(A) 	 Jij 

15 
(B) 	 ­

17 

Q (C) 
8 

17 
15 

(D) Jij 
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4 	 In the diagram below, BC and DC are tangents. 

A 

Which of the following statements is true? 

(A) a+ p 1800 

(B) a+ 2P = 1800 

(C) 2a+p=180° 

(D) 2a- p = 900 

5 	 Out of 7 different consonants and 4 different vowels, how many words made up of 
3 different consonants and 2 different vowels can be formed? 

(A) 210 

(B) 10 080 

(C) 25 200 

(D) 55 440 

6 	 Which is the correct condition for y mx + pto be a tangent to x 
2 

= 4ay ? 

(A) 	 am + b= 0 
2

(B) 	 am + b= 0 

(C) 	 am b=O 
2

(D) 	am b=O 
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7 

8 

Given e in the range 0° ~ e ~ 180°, the equation 

i + / + 4xcos e + 8ysine + 10 = 0 


represents a circle for 


(A) 0° < e < 60° 

(B) 45° < e < 135° 

(C) 0° < e < 90° 

(D) all values of e 

The circle in the diagram has centre C. XY is a tangent to the circle at X The angles 
a, P and y are also indicated. 

The angles a, P and y are related by the equation 

(A) sinP = sinasiny 

(B) cosa = sin(j3 + y) 

(C) sinp(1 - cosa) = siny 

(D) sinea + P) = cos ysina 
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9 There are positive real numbers x and y which satisfy the equations 

2x+ky=4 
x+y k 

for; 

(A) 	only k 2 

(B) 	only k > 2 

(C) all values of k 

(D) no values of k 

4
m 

8
n

10 	 Let N 2k X x where k, m and n are positive whole numbers. Then N will 
definitely be a square number whenever; 

(A)k is even 


(B)k + n is odd 


(C) k is odd but m + n is even 


(D)k + n is even 


END OF SECTION I 
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Section II 

60 marks 
Attempt Questions 11 -14 
Allow about 1 hour 45 minutes for this section 

Answer each question on the appropriate answer sheet. Each answer sheet must 
show your name. Extra paper is available. 

All necessary working should be shown in every question. 

Question 11 (15 marks) Use a separate answer sheet 

a) The point P divides the interval joining A(2, ­ 3) and B(-1,7) externally in the 
ratio 2:1. 

(i) Find the coordinates of P. 

(ii) Find the ratio in which B divides AP. 

Marks 

2 

1 

b) 
3

Solve -­
x-I 

:s; 4 3 

c) Find the acute angle between y 
nearest degree. 

2x ­ I and 3x + 2y 4 = 0 , correct to the 2 

d) In the diagram L QRT 720 and L PSQ = 61 0 
• 

S 

Find the value of each of the following angles, giving a brief reason for your 
answer. 

(i) 

(ii) 

(iii) 

L 

L 

L 

RSQ 

PQR 

ROQ 

Question 11 continues on page 7 

1 

1 

1 
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Marks 
Question ll ...continued. 

JiJi
e) (i) Prove that cos 1050 = ---	 2 

4 

(ii) Hence, or otherwise, find the exact value of cos 52 .! 0 	 2 
2 

Question 12 (15 marks) Use a separate answer sheet 

a) 	 Find the number of ways in which 4 boys and 4 girls can be seated around a 2 
circular table so that no two people of the same sex is next to each other. 

b) (i) Express J3cosB + sinB in the form Asin(B + a) 	 2 

00(ii) Hence solve J3cosB + sinB J3 for ~ B:S 3600 	 2 

c) 	 Two circles intersect at Vand Was shown. A line through V cuts the two 3 
circles at X and Z. The tangents at X and Z meet at Y. 

Copy or trace the diagram onto your answer sheet. 

Prove XYZW is a cyclic quadrilateral. 

Question 12 continues on page 8 
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Marks 
Question 12 .. .continued. 

d) 	 Point X is due South and Point Y is due West of the foot F of the mountain Ff'~ 
which has a height of h metres. From X and Y, the angles of elevation of T are 
350 and 430 respectively. X and Yare 1200 metres apart. 

T N 

W +--.;:...y....L.-----I.--I---L...~___---___+ E 

(i) 

(ii) 

Prove that XF:::: h tan 550 

1200 
Prove that h = I 2 2 

"'tan 550 + tan 470 

1 

3 

e) 
a b a+2 b+l

If 2 + 3 ::::: 17 and 2 3 ::::: 5 find the values ofa and b . 
Note: Full working must be shown in order to gainfull marks. 

2 

End of Question 12 
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Marks 
Question 13 (15 marks) Use a separate answer sheet 

2
l-tanA 

a) Prove the identity 2 = cos 2A 2 
I + tan A 

2
b) P (2p,p ) is a point on the parabola i = 4y 

Y 

----------~-------.x 

(i) Prove that the equation of the normal to the parabola at P has the equation 2 
3 

X + py=p + 2p 

(ii) The normal meets the axis of the parabola at Q. Find the coordinates of Q. 1 

(iii) Find the coordinates ofR, the midpoint of PQ. 1 

(iv) Show that the locus ofR is a parabola and find its vertex. 2 

c) Two circles cut at A and B. A line through A meets one circle at P and the 3 
other at Q. BR is a tangent to circle ABP and R lies in circle ABQ. 

p R 

Copy or trace the diagram onto your answer sheet. 

Prove PBIIQR. 

d) How many ways can the letters of Sl.TTHAHARAN be arranged, if; 

(i) there are no restrictions? 

(ii) the vowels are grouped together? 

(iii) no two vowels are next to each other? 

1 

1 

2 
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Marks 

Question 14 (15 marks) Use a separate answer sheet 

2
3x 	 -4x + 1 

a) Find the horizontal asymptote of the function y = 2 1 
2x 1 

b) 	 In Powerball 6 numbers are drawn from the first barrel containing 40 numbers 2 
and then a single number is drawn from a second barrel containing 20 numbers. 
How many different draws are possible in Powerball? 

c) 	 Solve 12x - Il-Ixl :::; 0 3 

d) 	 Two points P(2ap,ap2) and Q(2aq,ai) lie on the parabola i = 4ay . The 

tangent at P has the equation y = px - ap2 (Do NOT prove this). 
The tangent at P and the line through Q parallel to the y axis intersect at T. 

x2 = 4ay 

(i) Show that Thas coordinates (2aq,2apq ap2) 	 1 

(ii) Show that the coordinates of M, the midpoint of PT are {a(p + q), apq} 1 

(iii) Prove that if PQ is a focal chord, then pq = 1 	 2 

(iv) Determine the locus of M, if PQ is a focal chord. 	 1 

e) 	 If tan a and tan fJ are the two values of tanB which satisfy the quadratic 

equation a tan
2 
B + b tanB + c = 0 ; 

(i) Find tan(a + If) 	 2 

2 
2 b 4ac 

(ii) 	 Show that tan (a - fJ) = 2 2 
(a + c) 

End of paper 
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