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• Reading time - 5 minutes 
• Working time - 2 hours 
• Write using blue or black pen 
• Board approved calculators may 

be used 
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on a new page. 
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Section I 

10 Marks 

Attempt Questions 1 - 10 

Use the multiple choice answer sheet for Questions 1- 10 
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2 The domain and range of the function f(x) = 3 sin- 1 
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3 If y = f(x) is a linear function with slope ½, then the slope of y = f- 1 (x) is 

(A) 2 (B) I 
2 

(C) -2 

4 The derivative of y = cos- 1 3x + x cos-1 3x is 

-1
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Given that a, /J, r are roots of 3x3 
- 2x2 + x-1 = 0, then - + - +- is equal to 

a fJ r 

(A) 2 (B) -1 (C) 1 (D) -2 



6 The points A, Band C lie on a circle with centre 0. OA is parallel to CR 

ACintersects OBat D, and L.ODC= a. What is the size of LOAD in terms of a ? 

a 
(A) -

2 
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7 Find the acute angle (to the nearest degree) between the lines 2x - 3 y + 6 = 0 

and x+2y-12=0 

(A) 7° (B) 60° (C) 14° (D) 30° 

8 The point Pdivides the interval ABjoining A(-4, -3) and B(l, 5) externally in 

the ratio 3:2. The coordinates of Pare 

(A) (-14,-19) (B) (-11,-21) (C) (11, 21) (D) (14, 19) 

9 The equation of the normal to the parabola x = 6t, y = 3t 2 at the point where t = -2 is 

10 

(A) x-3y+24 = O 

(C) 2x + y + 12 = 0 

(B) x-2y+36 = 0 

(D) 2x- y-12 = 0 

l3x+ Ii 
The solution to the inequality-~::; 1 is 

X 

1 1 
(A) --'.'.'.x<--

2 4 
(B) x < 0 (C) x'.'.'. 

2 
(D) No solution 



Section II 

60 Marks 
Attempt Questions 11-14 

Answer each question on a NEW page. Extra writing booklets are available. 

In Questions 11 - 14, your responses should include all relevant mathematical reasoning and/or 
calculations. 

Question 11 (15 marks) Start a NEW page 

sin2xcos2x 
(a) Evaluate lim ----- 1 

x-,0 3x 

-I 5tr 
(b) Find the exact value of cos cos (4 ). 

(c) Find f cos 2 9x dx. 

(d) Solve sinx+cosx=l for o::;x::;21r 

(e) When the polynomial P(x) is divided by 1-x2 it gives 4-x as the remainder. 

What is the remainder when P(x) is divided by 1 + x ? 

(f) If the three roots of x 3 
- 6x2 + 3x + k = 0 form an arithmetic progression, 

find the value of k 

(g) Prove using mathematical induction that n3 + (n + 1)3 + (n + 2)3 is divisible 

by 9 for n=l, 2, 3, .... 

1 

2 

3 

2 

3 
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Question 12 (15 marks) Start a NEW page 

8 

(a) Use the substitution x = u 2 -1 for u > 0 to evaluate f ~ dx 
3 

-vx+l 

(b) A bar of gold is initially at a temperature of - 8 degrees Celsius. 

It is taken into a nearby room where the air temperature is 22 degrees Celsius. 

The rate at which the bar warms follows Newton's Law, that is, dT = -k(T-22), 
dt 

where k is a constant, time t is measured in minutes and temperature T is in degrees Celsius. 

(i) Show that T 22- Ae-k1 is a solution of the equation above, and 

4 

evaluate A. 2 

(ii) Given that the bar's temperature reaches 4 degrees Celsius in 

90 minutes, find the exact value of k 

(iii) Find the temperature of the bar after another 90 minutes. 

( c) An arc AB of a circle subtends an angle of 0 radians at the centre of a circle 

of radius r. The arc's length is L, and the associated chord's length is d 

(See diagram). 

0 

(i) If L : d = 4: 3, show that 30 = 8 sin B . 
2 

(ii) Using 0 = 2 · 5 as a first approximation, use Newton's method once 

to find a second approximation (to 3 decimal places) for 0. 

2 

1 

3 

3 



Question 13 (15 marks) Start a NEW page 

(a) In the circle, LABD + LBCA = 90°, and XYis tangent to the circle at D. 

The chords ACand ED intersect at/. (Copy or trace the diagram in your writing booklet.) 

[l 

C 

A 
X 

~ 

(i) Prove LBCD = 90° and hence that BD is a diameter of the circle. 

(ii) Prove that if MBC is isosceles with AB = BC, then AC I I XY. 

dx 
(b) The velocity of a particle moving in a straight line is given by dt = l + x

2
, where 

x is the displacement in metres from the origin, and t is the time in seconds. Initially the 

particle is at x = I. 

(i) Find an expression for the acceleration of the particle in terms of x 

(ii) Find an expression for the displacement of the particle in terms oft 

( c) Assume that a spherical snowball melts so that its volume V decreases at a rate 

proportional to its surface area S(and also that it stays spherical as it melts). 

(i) If ris its radius in centimetres at time thours, show that the rate of change of r 

is constant. 

(ii) Given that it takes 3 hours for the snowball to decrease to half its original 

volume, show that r =let+ R, where Ris the initial radius and 

R l 
le =-(--1). 

3 ifi. 

(iii) How much longer will it take for the snowball to melt completely? 

.J20-x -5 
( d) Find the value of the following limit: lim 

x-+ -5 5 + X 

2 

2 

2 

2 
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3 
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Question 14 (15 marks) Start a NEW page 

(a) P(2ap, ap2
) and Q(2aq, aq2) lie on the parabola x 2 = 4ay. 

(i) Find the coordinates of the point of intersection Tof the tangents to 

the parabola at Pand Q. 2 

(ii) Given that the tangents at Pand Qintersect at 45° show that 

p - q = 1 + pq where p > q. 2 

(iii) Find the equation of the locus of T when the tangents at P and Q intersect as given 

in (ii). 2 

(b) A plane flying horizontally at a speed of 180 km/h is observed from point Eon the 

ground (see diagram). Initially it is observed to be at A, on a bearing 337°T and at an elevation 

of 34°. After 2 minutes it is observed to be at B, bearing 018°T at an elevation of 27°. 

(i) Show that LDEC = 41 ° 

(ii) Find the height h (in metres) of the plane. 

A B 

D C 

(c) Given the function f(x) =ex+ e2
-", 

(i) Write down the domain and range off(x). 

(ii) Hence write down the domain and range of its inverse function .f-1 (x). 

(iii) Find the equation of .r-1 (x). 

END OF EXAMINATION 
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