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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. The unit vector in the direction of u L - 2J is 
~ 

A. s(L - 2L) 

B. ~ (L - 2[) 

c. Js (£ - 2[) 

D. ]s (i ~ 2£) 

2. A vector perpendicular to 3i + 4j and with magnitude 5 is 

3. 

~ 
A. -4£ - 3j 

B. 5 (4£ - 3[) 

c. 4£ - 3} 

D. ✓5 (4£ - 3[) 

Which of the following is the derivative of 

A. 

B. 

c. 

D. 

-1 3tan x 

3 

1 + x 2 

3 

1 + 9x2 

2 
3 sec 3x 

-1 tan (3x) ? 
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4. 

y 

-'rt 1 2 X 

ni 
1 

The graph above shows y --
f(x) 

Which one of the following equations best represents f(x) ? 

A. f(x) = X 
2 - 1 

B. f(x) x(x2 1) 

c. f(x) xz(xz - 1) 

D. f(x) = x 2
(x

2 
- 1i 

Ji 
5. What is the value of sin 2x given that sin x = - and x is obtuse? 

2 

Ii Ji Ii Ii 
A. B. c. D. 

4 2 4 2 

6. Four females and four male students are to be seated around a circular table. 
In how many ways can this be done if the males and females must alternate? 

A 4!x4! B. 3 ! X 4! C. 3!x3! D. 2 X 3 ! X 3 ! 
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7. If sin(a + /3) = a and sin (a - /3) = b , then sin a cos /3 is equal to 

A. 

B. 

c. 

D. 

✓ a2 + b2 

../ab 
✓ a2 - b2 

a+ b 

2 

8. Whichofthegraphsbelowshows y = 2cos·'(; - 1 )? 
A. 

-4 -2 

·2::; 

B. 

'~ 

-1.5 -1 -0.5 j 0.5 1 1.5 2 X 

i 
·:tT 

j 
I 

·2:tJ 

c. 
y 

2:-: t 

-2 

D. 

-1 -0.5 1.5 2 X 

4 



9. sin 3x sin 4y = 

1 
A. 2[cos(3x - 4y) cos(3x + 4y)] 

1 
B. 2[cos(3x + 4y)- cos(3x + 4y)] 

1 
c. 2[ cos(3x - 4y) - cos(3x 4y)] 

1 
D. 2[ cos(3x - 4y) - sin (3x + 4y )] 

10. When the polynomial P(x) is divided by (x - 2) and (x + 1) 

the respective remainders are 5 and 8. 

Whatistheremainderwhen P(x) is divided by (x- 2)(x + 1)? 

A. 7-x 

B. x- 7 

c. X + 7 

D. -7 - X 
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Section II 

60 marks 
Attempt all questions 
Allow about 1 hour and 45 minutes for this section 

Start each question on a new page in the answer booklet provided. 
Your responses should include relevant mathematical reasoning and/or calculations. 
Extra writing space is available on request. 

Question 11 (14 marks) 

3 
a. Solve --- ~ 2 

4x - 1 
[3] 

b. Differentiate ex tan - 1x [2] 

c. Consider the curve f(x) x 2 
- 4x + 5 

(i) Find the largest possible positive domain for which f(x) has an inverse 

function I- 1 (x) . 

(ii) Find the point( s) of intersection of y = f ( x) and y = f- 1 
( x) in the 

domain determined in part (i). 

(iii) 

(iv) 

(v) 

State the domain of y = I- 1 (x) 

What is the equation of y = f- 1 (x)? 

For the restricted domain, sketch the function and the inverse function 
on the same number plane. 
Clearly label the graphs and show the main features. 
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Question 12 (11 marks) 

a. Evaluate J15 

x dx using the substitution 11
2 = x + 1. o.rx;-:;· 

b. 

c. 

A 

AB I I OC ; DC I I OB 

AB = OB = OC DC 

-(i) Express AD in terms of 

--(ii) Express BD in terms of 

A= 

= (2, i) 

-1 0 

-1 

-2 

-- --OB U; QC= V ~ ~ 

u and v 
~ ~ 

u and v 
~ ~ 

A, B and C are points defined by the position vectors 

<J:_ = £ + 3 j , I?_, = 2 £ + [ and £ = £ - 2 j respectively. 

(i) 

(ii) 

- -
Find BA and BC 

Find IBAland IBCI 

(iii) Find L ABC 
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Question 13 (13 marks) 

U h . 1 . d . h 3 211 
+ 

1 2 11 
+ 

2 
· d' · 'bl b 7 a. se mat emat1ca m uct10n to prove t at + 1s 1v1s1 e y 

for integers n ~ l. [3] 

b. 

m 

A rock is projected with a speed of V m s-1 from a point 4 metres above a flat ground. 

The angle of projection to the horizontal is 0 as shown. 

(i) Taking the ground as the origin and the acceleration due to gravity as 
-2 2 

10ms ,show that x = Vtcos0 andy = Vtsin0 - St + 4 [2] 

(ii) If the rock hits the ground 30 metres away, find the value of Vif 

-1 ( 5) 0 = tan 12 [3] 

(iii) Find the maximum height reached. [2] 

3 2 
c. Let P(x) = x + ax + bx+ 5 where a and bare real numbers. 

2 
Find the values of a and b given that ( x - 1) is a factor of P (x ). [3] 
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Question 14 (11 marks) 

a. 

I 

/ 
O' I 

; 

\ 
\ ,, 
\y= 12-2.x-

X 

The graphs of the curves y = x
2 

andy = 12 - 2x
2 

are shown in the diagram. 

(i) 

(ii) 

Find the points of intersection of the two curves. 

The shaded region between the curves and the y-axis is rotated 
about the y-axis. By splitting the shaded region into two regions, 
or otherwise, find the volume of the solid formed. 

b. A salad, which is initially at a temperature of 25°C, is placed in a refrigerator 
that has a constant temperature of 3°C. The cooling rate of the salad is 
proportional to the difference between the temperature in the refrigerator 
and the temperature, T, of the salad. That is T satisfies the equation 

dT 

dt 
- k(T - 3) 

where t is the number of minutes after the salad is placed in the refrigerator. 

(i) 

(ii) 

Show that T = 3 + A e - k 
I satisfies this equation. 

The temperature of the salad is 11 °C after 10 minutes. 
Find the temperature of the salad after 15 minutes. 

c. How many numbers greater than 6000 can be formed with the digits 
1, 4, 5, 7, 8 if no digit is repeated? 
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Question 15 (11 marks) 

a. (i) Show that 

2sin 2x - 3cos 2x - 3sin x + 3 = sinx(6sin x + 4cos x - 3) 

(ii) Express 6sin x + 4cos x in the form Rsin(x + a) where 

TT 
R > 0 and O < a < -

2 

(iii) Hence, solve 2sin 2x - 3cos 2x - 3sin x + 3 = 0 for O :s; x < TT 

Answer in radians, correct to 2 decimal places. 

b. The diagram shows the graph of the function y = g(x) 

1' 

► X 

-2 

Draw a graph of y = ✓ g (x) , showing any asymptotes and stating its 

domain and range. 

c. An equation can be expressed in the parametric form 

X = 2COS 0 - 1 

y = 2 + 2sin 0 

Express the equation in Cartesian form. 
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