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DIRECTIONS TO CANDIDATES 

 Attempt ALL questions.

 You must show all necessary working.
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MULTIPLE CHOICE 

Answer the multiple choice in the answer booklet provided. 

1 Two cubes have their surface area in the ratio 1: 9. What is the ratio of their volumes? 

(A) 1: 3 (B) 1: 27 (C) 1:729 (D) 1:81

2 

𝑂 is the centre of the circle. What is the value of 𝑥? 

(A) 20° (B) 30°

(C) 50° (D) 70°

3 The following marks were scored by 9 students in a test 

0, 1, 2, 2, 2, 3, 3, 6, 8 

Two students were absent and did the test on a later day. When their marks were included, the mean 

stayed the same but the mode was changed. What could their marks have been? 

(A) 0 and 6

(B) 1 and 5

(C) 2 and 4

(D) 3 and 3

4 If (𝑥 − 2)(𝑥 − 𝑘) = 𝑥2 + 𝑎𝑥 + 10 then 

(A) 𝑘 = 5, 𝑎 = −7

(B) 𝑘 = 5, 𝑎 = 3

(C) 𝑘 = −5, 𝑎 = 3

(D) 𝑘 = −5, 𝑎 = −7

5 Results for an aptitude test are given as 𝑧-scores. In this test Di gained a 𝑧-score of 3. The test has a 

mean of 55 and a standard deviation of 6.  

What was Di’s actual mark in this test? 

(A) 57

(B) 58

(C) 64

(D) 73
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What is the equation of this graph? 

(A) 𝑦 = 𝑥2 − 1 (B) 𝑦 = −𝑥2 − 1

(C) 𝑦 = −𝑥2 + 2𝑥 − 1 (D) 𝑦 = −𝑥2 − 2𝑥 − 2

7 If 2𝑥 = 10 then 32𝑥 equals 

(A) 6 400

(B) 3 200

(C) 10 000

(D) 100 000

8 
𝑃𝑄𝑅𝑆 is a parallelogram. 

Which of the following statements would definitely make 

𝑃𝑄𝑅𝑆 a rectangle. 

(A) 𝑃𝑅 bisects ∠𝑆𝑃𝑄

(B) 𝑃𝑅 and 𝑄𝑆 are perpendicular

(C) 𝑃𝑆 and 𝑆𝑅 are equal

(D) 𝑃𝑅 and 𝑄𝑆 are equal

9 If 𝑓(𝑥) = 2𝑥, which of the following is equivalent to 𝑓(−𝑥)? 

(A) 𝑓(𝑥) (B) 
1

𝑓(𝑥)
(C) 

2

𝑓(𝑥)
(D) – 𝑓(𝑥)

10 The dot plots below are drawn on the same scale. They show the class scores in tests taken before and 

after a unit of work was completed.  

Which statement about the change in scores is correct: 

(A) The mean increased and the standard deviation decreased.

(B) The mean increased and the standard deviation increased.

(C) The mean decreased and the standard deviation decreased.

(D) The mean decreased and the standard deviation increased.
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Question 11  (10 marks) Marks 

a) Solve (2𝑥 − 1)(𝑥 + 5) = 0 2 

b) 
Simplify 

2

𝑥−1
 + 

4

𝑥2+2𝑥−3

2 

c) Find the limiting sum of the series 

2

3
+

4

9
+

8

27
+ ⋯

2 

d) Find the last digit of 72011. (Show all necessary working) 2 

e) Evaluate ∑ 4𝑘 + 1

100

𝑘=1

 

2 

Question 12  (10 marks) 

a) Given 𝑓(𝑥) = 𝑥2 − 5 

i) Find 𝑓(3)

ii) Find the simplest expression for
𝑓(𝑥+ℎ)−𝑓(𝑥)

ℎ

1 

2 

b) Solve for 2 cos2 𝜃 = 1    for 0° ≤ 𝜃 ≤ 360° 2 

c) Solve |𝑥 − 1| = 2𝑥 + 1 3 

d) Solve 𝑥2 − 7𝑥 + 12 ≥ 0 2 



Question 13  (10 marks) 

The line 𝑙 cuts the 𝑥-axis at 𝑋(4,0) and also passing through point 𝑃(−3,7). 
Point 𝐴(6,0) lies on the 𝑥-axis. 

a) Find the gradient of the line 𝑙. 1 

b) Find the equation of the line 𝑙 in general form. 2 

c) Find the angle 𝜃 (𝜃 = ∠𝑃𝑋𝐴). 1 

d) Find the equation of the line passing through 𝐴, parallel to 𝑙. 2 

e) Find the perpendicular distance of point 𝐴 from line 𝑙 1 

f) Find the distance 𝑃𝑋. 1 

g) Find the area of Δ𝑃𝑋𝐴 2 

P(-3,7)

X(4,0) A(6,0) x

l

y
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Question 14 (10 marks) 

a) A medicine glass in the shape of a cone has a height of 6cm. 3mL of liquid medicine fill the 

cone to a height of 2cm.  

How many more millilitres of medicine are required to fill the cone to a height of 6cm? 

3 

b) i) How many ways can six people sit around a circular table?

ii) How many ways can six people sit in a straight line?

1 

1 

c) Solve 2𝑥−5 = 10𝑥 , correct to 2 decimal places. 2 

d) 5 white balls (W), 4 red balls (R) and 3 blue balls (B) are placed in a hat. 

Two balls are selected at random without replacement. 

i) Copy the probability tree diagram in your booklet and complete it.

ii) Find the probability that both balls are red

iii) Find the probability that at least one ball is white.

1 

1 

1 

6 
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Question 15 (10 marks) Marks 

a) Solve 2 log10(𝑥 − 3) = log10(𝑥 + 17). 3 

b) 
If sin 𝜃 = 

2

5
 and 𝜃 is obtuse, find the exact value of tan 𝜃. 

2 

c) Given the polynomial 𝑃(𝑥) = 𝑥3 + 2𝑥2 − 11𝑥 − 12 

i) Show that (𝑥 − 3) is a factor of 𝑃(𝑥).

ii) Hence fully factorise 𝑃(𝑥).

iii) Sketch the function 𝑦 = 𝑃(𝑥) showing all 𝑥 and 𝑦 intercepts.

1 

2 

2 

Question 16 (11 marks) 

a) 

𝐴𝐵𝐶𝐷 is a rhombus, 𝐴𝑋 is perpendicular to 𝐵𝐶 and intersects 𝐵𝐷 at 𝐿. 

i) Prove that the triangles 𝐴𝐿𝐷 and 𝐶𝐿𝐷 are congruent

ii) Show that ∠𝐷𝐴𝐿 is a right angle

iii) Hence or otherwise, find the size of ∠𝐿𝐶𝐷 giving reasons.

3 

2 

1 

b) 

𝑂 is the centre of a circle. A tangent to the circle has been drawn at 𝑇 and it has been produced 

to point 𝑃.  𝑂𝑃 intersects the circle at 𝐶. ∠𝑂𝐶𝑇 = 50° 

Giving reasons, 

i) Show that the size of ∠𝑃𝑇𝐶 = 40°.

ii) Find the size of ∠𝑇𝐴𝐶.

3 

2 
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Question 17 (4 marks) Marks 

Given the function 𝑓(𝑥): 𝑦 = 
𝑥

𝑥+1
,    where 𝑥 < −1 

i) Find the inverse function  𝑦 = 𝑓−1(𝑥)

ii) On the same set of axes, draw and clearly label the graphs of 𝑦 = 𝑓(𝑥) and 𝑦 = 𝑓−1(𝑥),

showing all asymptotes 

2 

2 

~ End of exam ~ 
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Section I ~ Multiple' Choice 

Sele9tthe alternative A, B, Cor D that best answers the question. Fill in the response oval 
completely. 

Sample: .. 2+4= (A) '2 .(B) 6". ,(C) 8 (D) 9 
;----":~+-, -'" : . 

'. .·•···,··0·.. '.' ....,··.A·.· B".···.CO DO, ---t. ~. "-" ,'. ,"'. 

Ifyoutllinkyou'havewade,amistake, PJJt~·.c.J;o~thrQu.gh, the incorrect answer and fill in the neW,aDswer. .'" '. .'. \',\ ",").' .. , ....'.. :"i:':' '. ;". .;.< ,.

A.··.·B .•~· CO DO 

Ifyou,cnange your mind andl1ave"cf9ss,edputwhat you consider to be the correct answer, then 
. indicate the correct answer by. writing the word' corv-ect and drawing an arrow as follows .. 

. . ~cor~ect 
... ·... A~ ·13~ CO DO 

"u:-r '···-'~··~""'-~t- ·~"li'r·-"m'·""'''·''·-''·'··'''''·~··'''·~'' ,- ,,_,to ;'; - " . 

Start 
Here'" 1. AO Be .cO DO 6. AO BO Ce DO 

2. Ae BO cO, DO 7. AO BO cO D@> 
. . 

3. A·O BO" cO··' .De· 8. AO BO cO De 
4. A,. BO cO "DO 9. AO B~ cO D)!( 
5. AO 'cO 'De IO.A. BO cO DO 

http:PJJt~�.c.J;o~thrQu.gh
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