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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) Which one of the following is equivalent to 3.507 x 1 o-'? 

(A) 3507xl000 

(B) 35.07xl00 

(C) 0.3507 +100 

(D) 3507+100 

(2) .fixm = 

(A) 3.fixJ3 

(B) -J2+ 27 

(C) 9.fixJ3 

(D) -J4x27x27 

(3) If A is the degree measure of an acute angle and sin A= 0.8 then cos(90- A) = 

(A) 0.2 

(B) 0.4 

(C) 0.6 

(D) 0.8 

( 4) Which of the following is an equation whose graph is the set of points equidistant from the 

points (0, 0) and (0, 4)? 

(A) x=2 

(B) y = 2 

(C) x=2y 

(D) y =2x 



(5) Which one of the following rules describes the graph shown? 

(A) x2
- y 2 =9 

(B)/ =9-x2 

(C) (x+ y) 2 = 9 

(D) y =~9-x2 

(6) If log" b = 0.5 then loga ~ = 

(7) 

(A) 0.125 

(B) 0.250 

(C) 0.707 

(D) 1.000 

y 

2/i\ 

w 

The graph above represents the equation: 

(A) y = cosx· +1 

(B) y = cosx' +2 

(C) y = 2 cosx· 

(D) y =cos 2x' 

y 

(0,3) 



(8) The parabola with equation (x-3)2 =!2y has: 

(A) vertex= (0, -3) andfocus = (3, -3) 

(B) vertex= (-3,0) and focus= (-3,3) 

(C) vertex= (3, 0) and focus = (3, 3) 

(D) vertex= (0, 3) and focus= (3, 3) 

(9) The quadratic equation with roots 2 + -J3 and 2- -J3 is given by: 

(A) x2 -4x-1 

(B) x' -4x+1 

(C) x2 -4x+5 

(D) x 2 -4x-5 

(10) What is the sum of the infinite geometric series: _!_+_!_+_! +-
1 

+ .... ? 
4 8 16 32 

(A) 1 

(B) 2 

1 
(C) 2 

3 
(D) 2 
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Section II 

90 marks 

Attempt Questions 11- 16 

Allow about 2 hours and 45 minutes for this section 

Answer on the blank paper provided. Begin a new page for each question 

Your responses should include relevant mathematical reasoning and/or calculations. 

Question 11 

(a) Factorise Sy' -40 

(b) Solve the inequality l2x +II :s; 5 and graph the solution on a number line. 

x' + Y4 
(c) Evaluate 

2 y 

l l 

if x=(~)' andy=(~)'. 
Give your answer in fractional form. 

(d) Find the exact value of tan rc +cosec rc . 
3 4 

(e) Show that f(x) = x5 -x3 is an odd function. 

(f) Sketch the graph of y = 18- 2xl showing any intercepts. 

(g) For what values of k, will kx2 + 5x + k be positive definite? 

End of Question 11 

(15 Marks) 

[2] 

[2] 

[2] 

[2] 

[2] 

[2] 

[3] 



Qllestion 12 (Begin a New Page) 

(a) Differentiate with respect to x: 

i) 

ii) 
x2 

f(x)=-. 
tanx 

(b) Find the equation of the nonnal to y = e'osx at the point where x = n . 
2 

(c) 

NOT TO 
SCALE 

D 

In the diagram, two circles with centres C and D intersect at A and B where 

5n n 
AD=3 cm,AC=2 em, LACE=- and LADB=-

6 6 
The shaded region represents the common region of the two circles. 

i) Calculate the perimeter of the shaded region. 

ii) Calculate the exact area of the shaded region. 

Question 12 continues on the next page 

(15 Marks) 

[2] 

[2] 

[2] 

[2] 

[3] 



Question 12 (Continued) 

(d) In the diagram, CD is parallel to AB and DE is parallel to CA. 

AC =15 em, AB = 22 em, CD =8 em and BE =12 em. 

A 

NOT TO SCALE 

22cm 15 em 

B~==~~==~E~-----?C ...., 12cm 

D 

i) Prove triangle ABC is similar to triangle DCE. 

ii) Hence find the length of BC. 

Scm 

End of Question 12 

[2] 

[2] 



Question 13 (Begin a New Page) 

(a) Find J ~x' dx. 
X -5 

K 

(b) Evaluate J,' cos 3x dx. 

(c) Two identical bags are placed on a table. One bag contains 5 black and 3 

white balls. The other bag contains 4 black and 6 white balls. One bag is 

selected at random and two balls are taken from that bag without replacement. 

i) Draw a tree diagram to show all possible outcomes. 

ii) Find the probability that the two balls are different colours. 

(d) Paint cans are stacked such that there are 38 cans on the bottom row, 35 cans 
on the next row and 32 on the next row and so on until a total of 253 cans are 
stacked. 

NOT TO SCALE 

u ... u 
EJEJ ... uuu uuuu ... uuuu 

i) Write down a formula for the number of cans in the nth row. 

ii) How many rows are there in this stack? 

iii) How many cans are there in the final row of this stack? 

Question 13 continues on the next page 

(15 Marks) 

[2] 

[2] 

[2] 

[2] 

[1] 

[2] 

[I] 



Question 13 (Continued) 

(e) The diagram shows the gradient function y = f' ( x) . 

Copy or trace the diagram into your answer booklet. 

y 

\ 

-----+--------~-7~------------------~~x 

The curve y = f ( x) passes through the origin. 

Sketch the function y = f(x) on the same set of axes. 

Clearly indicate any turning points, points of inflexion, and the behaviour of 
the graph for very large positive and negative values of x. 

End of Question 13 

[3] 



Question 14 (Begin a New Page) 

(a) Solve the following equation: log, x+ log2 (x+ 7) = 3, for x > 0. 

(b) 

y 

y = J3 cosx 

0 X 

y =sinx 

The diagram shows the graphs y = sin x and y = .J3 cos x, 0 :": x :": 2n: . 

The graphs intersect at points A and B. 

i) Show that point A has coordinates [;, ~J and find the coordinates of B. 

ii) Find the area enclosed by the two graphs. 

(c) The probability that Jill will pass a Maths test is 0.8, an English test is 0.7 

and a Science test is 0.9. 

When she sits for the three tests, find the probability that Jill passes: 

i) Exactly one of the three tests. 

ii) At least one of the three tests. 

Question 14 continues on the next page 

(15 Marks) 

[3] 

[2] 

[3] 

[2] 

[2] 



Question 14 (Continued) 

(d) Use Simpson's Rule with 5 function values to approximate the area enclosed 

by the curve y = V(t), the t-axis and the lines t = 0 and t = 4. 

v 
20 ...................................... , 

15 ··························· ··········t··················; 

12.5 ······················· ··············t··················t················ i 
1: ·················· I I I 

1 1 j 
0 1 2 3 4 t 

End of Question 14 

[3] 



Question 15 (Begin a New Page) 

(a) The diagram shows the graph of x = y- y 2 

y 

NOTTOSCALE 

The shaded region, bounded by x = y- y 2 and they-axis, is rotated about the 

y-axis to form a solid. Find the volume of this solid. 

(b) Alice has borrowed $17000 to buy a new car. The interest on the loan is 18% per 

annum paid monthly. The loan is to be repaid in equal monthly instalments of $P 

over a term of 5 years. 

Let the amount owing on the loan after n months be$A,. 

i) Show that the amount $A1 owing after one month is given by: 

$A1 =(17000xl.Ol5)-P. 

ii) Show that the amount $A3 owing after three months is given by: 

$A3 = (17000 xl.0153
)- P(! + 1.015 + 1.0152

). 

iii) Write down a similar expression for the amount owing after 5 years. 

iv) Calculate the monthly instalment $P paid on the loan. 

v) How much would Alice have saved by paying cash for the car? 

Question 15 continues on the next page 

(15 Marks) 

[3] 

[I] 

[2] 

[1] 

[2] 

[I] 



Question 15 (Continued) 

(c) i) 
d 

Show that -(x!nx-x) =lnx. 
dx 

[1] 

ii) Hence, or otherwise, find J !nx2dx. [1] 

iii) The graph shows the curve y = lnx2 ,(x > 0) which meets the line x = 5 at Q. [3] 

Using your answers from i) and ii), or otherwise, find the area of the shaded 
regron. 

x=5 , 
y =In x-

NOT TO SCALE 

------+-------+X 

End of Question 15 



Question 16 (Begin a New Page) 

• ( n:x) (a) Evaluate: ~ sin4 . 

(b) 

hem 

NOT TO SCALE 

The diagram shows a cone of base radius r em and height h em inscribed in a 
sphere of radius 50 em. 

The centre of the sphere is 0 and .LOAB = 90°. Let OA = x em. 

i) Show that r = ~ 2500- x' . 

ii) Hence show that the volume, V cm3
, of the cone is given by: 

7r 
V =-(2500-x2)(50+x). 

3 
iii) Find the radius of the largest cone which can be inscribed in the sphere. 

(Give your answer to the nearest mm.) 

Question 16 continues on the next page 

{15 Marks) 

[2] 

[1] 

[2] 

[3] 



Question 16 (Continued) 

(c) 

y 

z 

X 

7t 

5 

X 

7t 

3 

NOT TO 
SCALE 

y 

In the diagram, XYZ is a triangle with L2XY = n: and LXYZ = n:. 
5 3 

The area of the triangle is A. 

.) Sh h . n: 2A 1 owt at sm-=-. 
5 yz 

ii) Use the cosine rule to express cos 
70 

in tem1s of x, y and z. 
5 

' ' ' iii) Hence, show that cot 70 = y + z- - x-
5 4A 

7r n: 
iv) Deduce an expression for A in terms of z, cot- and cot-. 

5 3 

End of paper 

~ 17 ~ 

[I] 

[1] 

[2] 

[3] 
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J x"dx 

f _!_ dx 
X 

J e"-' dx 

J cosaxdx 

J sinaxdx 

J sec2 
ax dx 

STANDARD INTEGRALS 

=-
1
-xn+l, nct-1; xctO, ifn<O 

11 +I 

=lnx, x>O 

I . 0 =-smax, act 
a 

I 
= --cosax, act 0 

a 

I 
=-tanax, actO 

a 

J sec ax tan ax dx 
l 

=-seem:, act 0 
a 

f- 1
-dx 

0 0 a- +x-

. -I X =sm -, a>O, -a<x<a 
a 

NOTE: lnx = !00" x, x > 0 e 






































