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• Reading time - 10 minutes 

• Working time - 2 hours 

• Write using black pen 

• NESA approved calculators may be used 

• A reference sheet is provided 

• In Questions 11 - 31, show relevant mathematical reasoning 
and/or calculations 

Section 1-10 marks (pages 2-5) 

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

Section II - 63 marks (Answer Booklet pages 4-16) 

• Attempt Questions 11 - 31 

• Allow about 1 hour and 45 minutes for this section 



Section I 

10 marks 
Attempt Questions 1 - 10 
Al l ow about 15 minutes for this section 

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

1 What is the value of j2•~rr' correct to 2 significant figures? 
5.3 

A. 1.8 

B. 1.84 

C. 1.85 

D. 1.9 

2 What type of relation is shown? 

A. One to one 

B. One to many 

C. Many to one 

D. Many to many 

Domain Range 
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3 Which of the following statements is true about the following function? 

y 

-2 0 2 4 6 8 

-5 

-10 

A. The function is neither continuous nor differentiable at x = 2. 

B. The function is continuous but not differentiable at x = 2. 

C. The function is differentiable but not continuous at x = 2. 

D. The function is both continuous and differentiable at x = 2. 

10 

9 
4 Given that cosec/3 = -

5 
and that tan/3 < 0, what is the value of cos/3? 

A. 

B. 

C. 

D. 

9 ---
✓106 

./56 
9 

9 

9 

✓106 
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5 If logb x = 3 and logb y = 5, what is the value oflogb(xy2)? 

A. 8 

B. 13 

C. 28 

D. 75 

6 What is the minimum value of the function f(x) = 2x2 
- 4x + 1? 

A. -2 

B. -1 

C. 1 

D. 2 

7 What is the natural domain off (x) = � ? 
X -9 

A. x < -3 and x > 3 

B. x=::;-3andx2:::3 

C. -3 < X < 3 

D. -3:::; x::;; 3 
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8 
. . . . . (l+cosx)(l-cosx) 

Which of the followmg ts an equivalent expresston for . 2 
? 

C. cosec2 x 

D. 1 

9 If f(x) = x2 
- 2x and g(x) = ✓x + 1, what is g(f (x) )? 

A. (✓x + 1)(x2 
- 2x) 

B. X + 1- 2✓x + 1 

C. ✓x2 -x + 1 

D. lx-11 

10 Which of the following functions is not even? 

A. f(x) = ✓x2 - 1  

B. 
1 

f(x) = 

1 + xz 

C. f(x) = cosecx 

D. f(x) = cosx 

End of Section I 
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Section I - Multiple Choice 

Select the alternative A, B, C or D that best answers the question. Fill in the response oval 
completely. 

Sample: 2+4= (A) 2 
AO 

(C) 8 
co 

(D) 9 
DO 

If you think you have made a mistake, put a cross through the incorrect answer and fill in the 
new answer. 

co DO 

If you change your mind and have crossed out what you consider to be the correct answer, then 
indicate the correct answer by writing the word correct and drawing an arrow as follows. 

A,E 
,!{correct 

B� CO DO 

Start 
AO BO co DO AO BO co DO Here+ 1. 6. 

2. AO BO co DO 7. AO BO co DO 

3. AO BO cO DO 8. AO BO cO DO 

4. AO BO co DO 9. AO BO co DO 

5. AO BO co DO 10.AO BO co DO 
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63 marks 
Attempt Questions 11 - 31 
Allow about 1 hour and 45 minutes for this section 

Instructions • Answer the questions in the spaces provided. These spaces 
provide guidance for the expected length of response. 

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

• Extra writing space is provided at the back of this booklet. If 
you use this space, clearly indicate which question you are 
answering. 



Question 11 (2 marks ) 

x+l x-1 . l fr . . l ,:-. Expres s -
2
- - -

2
- as a s mg e action m its s imp es t 1orm. 

X -x X +X 

Question 12 (2 marks ) 

3'12-2'1?, Expres s '12 '13 m the form a+ b.../6. 
3 2+2 3 

Question 13 (2 marks ) 

Solve Ix - 41 = 7. 

-4-

2 

2 

2 



Question 14 (6 marks) 

Differentiate with respect to x. 

(a) 

(b) (1 - Sx)4 

(c) ezx 

x2 + 1 

2 

2 

2 
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Question 15 (2 marks ) 

Fin d the equation of the tan g en t  to the curve y = x2 + 1 at the poin t (2, 5). 

Question 16 (3 marks ) 

The table below s hows a dis crete probability dis tribution for a ran dom variable X, 

where k is a con s tan t. 

X 0 

P(X=x) 0.2 

(a) Fin d the value of k. 

(b) Fin d P(X � 1). 

1 

0.1 

2 3 4 

2k 3k 0.3 
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Question 17 ( 4 marks) 

A pair of fair 6-sided die are rolled. The number of sixes showing is represented by a 
random variable X with the following probability distribution. 

(a) 

X 0 

p(x) 
25 -
36 

Show that the expected value E(X) is !_ 
3 

1 2 

5 -
18 36 

(b) Hence, or otherwise, find Var(X), correct to 2 decimal places. 

(c) Hence, find the standard deviation, correct to 2 decimal places. 

Question 18 (2 marks) 

1 

2 

1 

Two identical biased coins are tossed together, and the number of heads showing is 2 

recorded. After a large number of trials, it is observed that the probability that both 

coins land showing heads is 0.64. 

What is the experimental probability that both coins land showing tails? 
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Question 19 (3 marks ) 

Solve 2sin2x - 1 == 0 for O ::; x ::; 2rr. 

Question 20 (2 marks ) 

If f (x) == x2 + x, fin d its firs t derivative by us in g the firs t prin ciples formula: 

f'(x) == lim f
(x + h) - f(x) 

h->O h 

-8-
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Question 21 (2 marks) 

A circle is given by the equation x2 
+ y2 

+ 6x -By= 0. 

Find the centre and radius of this circle. 

Question 22 (3 marks) 

Find the value of x, correct to 2 decimal places. 

X 

B D 15cm C .. �i--------·► 
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2 
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Question 23 (2 marks) 

The graph of the function below is of the form y = Ix + b I + c, where b and c are 2 

constants. 

y 

-1 0 
'-l 

What are the values of band c? 

Question 24 (3 marks) 

Solve 4x - 10(2x) + 24 = 0. 3 



Question 25 (2 marks ) 
4m -1 

Simplify-m. 
2 -1 

Question 26 ( 4 marks ) 

(a) 
2x+3 

Show that -- = 
x+2 

1 
2--. 

x+2 

(b) Hen ce s ketch the graph of y = 
2::

2
3 , showin g all in tercepts an d as y mptotes . 

y 

-1 1 -

2 

1 

3 



Question 27 (2 marks ) 

Expres s 2 sin(180° - a)+ cos(90° - a) in terms of s in a. 

Question 28 ( 4 marks ) 

The diagram s hows a circle with cen tre O an d radius 2 cen timetres . The poin ts A an d B 
lie on the circumferen ce of the circle an d LAOB = 0. 

NOTTO 
SCALE 

2 

(a) There are two pos s ible values of 0 in radian s ,  for which the area of 11AOB is {3 2 
s quare cen timetres . On e value is �. Fin d the other value. 

3 

(b) Suppos e that 0 = i Fin d the exact area, in s quare cen timetres , of the min or 2 

s egmen t boun ded by the chord AB an d the arc AB. 
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Question 29 (3 marks) 

For events A and B from a given sample space, P(AIB) =!.and P(BIA) =!._Let 
5 3 

P(A n B) = p. 

(a) Find P(A) in terms of p. 

(b) Find P(A n li) in terms of p. 

-13-

1 
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Question 30 ( 5 marks ) 

Con s ider the poly n omial g(x) = (2 - x) (x + 2)2• 

(a) What is the degree of the poly n omial? 1 

(b) Draw a n eat s ketch of g (x) = (2 - x) ( x + 2) 2, s howin g all x an d y in tercepts . 2 

y 

(c) For what values ofxis g(x) � O ?  2 
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Question 31 ( 5 marks) 

In the diagram AC = x, BC = y and TC = h. 

LATB = 0 ,  LTAC = a and LTBC = p. There are three right angles at C as shown. 

(a) Show that AT= ✓x2 + h2 and write a similar expression for BT. 

(b) h2 
Show that cos0 = ✓ 

2 2 2 2 
• 

(x +h )(y +h ) 

Question 31 continues on page 19 
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B 

1 

2 



( c) Hence show that sinasinp = cos0. 

End of paper 
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