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• Both sections are to be completed at home. 
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phone to convert your photos to a PDF  
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• Trigonometric Functions Ch 5,9 
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Head Teacher will make a determination on a suitable penalty.  
 
Malpractice is any activity that allows you to gain an unfair advantage over other 
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• using material directly from another source 
• building on the ideas of another person without reference to the source 
• submitting work that another person, such as a parent, coach or subject 

expert, has contributed to substantially 
• breaching school examination rules 
• contriving false explanations to explain work not handed in by the due date 
• assisting another student to engage in malpractice. 
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Section I 
 
5 marks 
Allow about 5 minutes for this section 
 
Use the multiple-choice sheet for Question 1–5 

 

1 What is the angle of inclination of the line 3𝑥 + 2𝑦 = 7 with the positive direction of the 

𝑥-axis? 

 (A) 33°41′  

 (B) 56°19′  

 (C) 123°41′  

 (D) 146°19′  
 
 
 
 

2 If 𝑓(𝑥) = !
√#$!

 and 𝑔(𝑥) = 35 − 𝑥% 

 

What is the domain of 𝑓4𝑔(𝑥)5? 

 (A) 𝑥 ≥ 6, 𝑥 ≤ −6  

 (B) −6 ≤ 𝑥 ≤ 6  

  (C) −6 < 𝑥 < 6  

 (D) 𝑥 > 6, 𝑥 < −6  
 
 
 
 
 
 
 
 



 
 
 

2 
 
 

3 For the function 𝑦 = 𝑓(𝑥),			𝑎 < 𝑥 < 𝑏 graphed below: 

 
Which of the following is true? 

 (A) 𝑓&(𝑥) > 0 and 𝑓"(𝑥) > 0 

 (B) 𝑓&(𝑥) > 0 and 𝑓"(𝑥) < 0 

 (C) 𝑓&(𝑥) < 0 and 𝑓"(𝑥) > 0 

 (D) 𝑓&(𝑥) < 0 and 𝑓"(𝑥) < 0 
 
 

4 Sixty tickets are sold in a raffle. There are two prizes. Rachel buys five tickets. Which 

expression gives the probability that Rachel wins both prizes? 

 (A) '
()
+ *

'+
		 

 (B) '
()
+ *

()
			  

 (C) '
()
× *

'+
		  

 (D) '
()
× *

()
		  

 
 
 
 
 



 
 
 

3 
 
 

5 The graph 𝑦 = 𝑓′(𝑥) is shown below. 

 
The curve 𝑦 = 𝑓(𝑥) has a minimum value of 6. What is the equation of the curve? 

 (A) 𝑦 = 𝑥% − 4𝑥 + 2  

 (B) 𝑦 = 𝑥% − 4𝑥 + 10  

 (C) 𝑦 = 𝑥% + 4𝑥 + 2  

 (D) 𝑦 = 𝑥% + 4𝑥 + 10  
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Section II 
 
In Questions 6 – 23, your response should include relevant mathematical reasoning and/or 
calculations. 

 
Question 6 (4 marks)  
 
(a) Rationalise  

 
3

√7 + 2
 

2 

  

 

 
 

 

(b) Simplify the following: 
 

5
𝑥% − 4 −

3
𝑥% − 3𝑥 + 2 

 

2 
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Question 7 (3 marks) 
 
If 𝑓(𝑥) = 𝑥% − 4𝑥 + 8, show that	𝑓&(𝑥) = 2𝑥 − 4	using first principles. 3 

  

 

 

 

 

 

 
 

 

 
Question 8 (2 marks)  
 
Fully simplify 

𝑠𝑖𝑛33˚ + 𝑐𝑜𝑠57˚
𝑐𝑜𝑠57˚  

2 
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Question 9 (4 marks)  

 Given the piecewise function below, 
 

𝑓(𝑥) = J
								2𝑥 − 1																					𝑥 < −5	
										3																				 − 5 ≤ 𝑥 < 0
(𝑥 − 1)% + 2																		𝑥	 ≥ 0						

 

 
Solve the following: 

2 

(a) 𝑓(−7) + 𝑓(−2)   

  

 

 
 

 

(b) 𝑓(𝑎%) in simplest form. 2 
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Question 10 (3 marks)  
 A factory produces strawberry milkshake and vanilla milkshake both in regular and low 

fat options. Each day, ,
'
	 of the milkshakes produced are strawberry flavoured and the 

rest are vanilla flavoured. In terms of demand, '
-
 of the strawberry milkshakes are 

regular and the rest of the strawberry milkshakes are low fat in option. %
,
 of the vanilla 

milkshakes are low fat and the rest of the vanilla milkshakes are regular. 

 

(a) Draw a probability tree diagram below, labelling all the branches with the correct 
probabilities. 
 
Use the symbols given below in your tree diagram. 
 

- S represents the strawberry milkshake 

- V represents the vanilla milkshake 

- L represents a low fat milkshake 

- R represents a regular milkshake 

 

 

 

 

 

 

 

 

 

 

1 

(b) A milkshake is selected at random. Given that a low-fat milkshake is selected, find the 
probability that the milkshake was vanilla flavoured. 

2 
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Question 11 ( 6 marks) 
 
Differentiate the following functions.  

(a) 𝑦 = #!.,#
#"

  2 

  

 

 

 
 

 

(b) 𝑦 = (4𝑥, − 𝑥)-  2 

  

 

 
 

 

(c) 𝑦 = #
#"$!	

  2 
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Question 12 (3 marks) 
 
Prove the following identity: 

1 − tan% 𝑥
1 + tan% 𝑥 = 1 − 2 sin% 𝑥 

3 

  

 

 

 

 
 

 

 
 
 
Question 13 (3 marks)  
 

Find the equation of the tangent to 𝑦 = 𝑥√7 − 2𝑥 at 𝑥 = 1. 3 
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Question 14 (3 marks)  
 
 A company tracked the number of sales made by each sales staff in a day. Using the data 

from a large number of days, the company estimated the probability of the number of 
sales made by each sales staff in a day.  
 
Let the random variable 𝑆 be the number of sales made by Khaled per day. The 
following table shows the probability distribution for Khaled’s daily sales. 
 

𝑠 2 3 4 5 6 7 
𝑃(𝑆 = 𝑠) 0.05 0.1 0.15 0.35 0.15 0.2 

 
 
 
 
 
 
 
 
 
Khaled is expected to make 5.05 sales per day.  
 
Find Khaled’s variance and standard deviation to 2 decimal places. 
 
Hint: Add any required rows in the table using space above. 

3 

  

 
 

 

 
Question 15 (2 marks)  
 If 𝑠𝑖𝑛𝜃 = *

-
	, find the exact value of 𝑠𝑒𝑐𝜃 2 
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Question 16 (3 marks)  
 
Sketch the function 𝑦 = 𝑓(𝑥) on the coordinate axes below, given the following information: 
 

• 	𝑓(0) = 3, 𝑓&(2) = 0, 𝑓(2) = 6 
• 𝑓&(𝑥) > 0	𝑓𝑜𝑟	𝑥 < 2 
• 𝑓&(𝑥) < 0 for 𝑥 > 2 
• 𝑓&(𝑥) → 0 as 𝑥 → ∞ 

 

 
 
 

 
 
 

3 
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Question 17 (2 marks)  
 

The area of △ABC is 18√3	𝑐𝑚%.Calculate the value of 𝑥. 
 

 

2 

  

 

 

 
 

 

 
Question 18 (3 marks)  
 

Solve √3 sin% 𝜃 = 𝑠𝑖𝑛𝜃𝑐𝑜𝑠𝜃 for 0 ≤ 𝜃 ≤ 2𝜋. Give your answers in radians.  3 
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Question 19 (3 marks)  
 
 The diagram shows a sector OAB with measurements as shown. 

 

 

(a) Find the length of the radius 2 

  

 

 
 

 

(b) Hence, or otherwise find the size of angle 𝜃 to the nearest degree. 1 
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Question 20 (7 marks)  
 The displacement in metres of a particle travelling in a straight line is given by  

𝑥 = 4𝑡, − 12𝑡 where 𝑡 is the time taken in seconds. 
 

(a) Find the initial displacement of the particle 1 

  

 

 
 

 

(b) Find the velocity (𝑣) of the particle as a function of time. 1 

  

 

 
 

 

(c) When is the particle stationary? 1 
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(d) When is the particle changing direction? Show full working out. You may draw a 
diagram to assist you 

2 

  

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 

 

(e) What is the total distance travelled by the particle in the first 3 seconds? You may draw 
a diagram to assist you 

2 
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Question 21 (3 marks)  
 

The graph shows the velocity (𝑣) of a particle moving along a straight line as a 
function of time (𝑡). 

 
Describe the motion of the particle between 𝑡 = 0 and 𝑡 = 3 in terms of velocity and 
acceleration. 

3 
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Question 22 (4 marks)  
 
 Chandler starts walking from a camping place P on a bearing of 120˚ for 5 km to a place 

Q.  He then walks on a bearing of 200˚ for 2km to a place R. 

 

 

(a) What is the size of ∠PQR? 2 

  

 

 
 

 

(b) What is the distance between the camping place P and the place R? 
Answer correct to 2 decimal places. 

2 
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Question 23 (7 marks)  
 A petrol tank holds 35 000 litres of petrol. Petrol is draining from the tank and the volume of 

petrol remaining in the petrol tank after 𝑡 minutes is given by:  

𝑉 = 35	000	 (1 − !
"#
+
$
 , where 𝑉 is measured in litres. 

 

(a) Find the average rate of flow between 𝑡 = 10 and 𝑡 = 20 2 

  

 

 

 
 

 

(b) Find the instantaneous rate of flow at 𝑡 = 15 2 

  

 

 
 

 

(c) Explain why time (𝑡) has to be restricted to [0, 30]. 1 

  

 

 
 

 

(d) How much time will it take until only half of the initial volume of petrol remains in the tank? 2 
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1 
 
 

Section I 
 
5 marks 
Allow about 5 minutes for this section 
 
Use the multiple-choice sheet for Question 1–5 

 

1 What is the angle of inclination of the line 3" + 2% = 7 with the positive direction of the 

"-axis? 

 (A) 33°41′  

 (B) 56°19′  

 (C) 123°41′  

 (D) 146°19′  
 
 
 
 

2 If /(") = !
√#$! and 2(") = 35 − "% 

 

What is the domain of /42(")5? 

 (A) " ≥ 6, " ≤ −6  

 (B) −6 ≤ " ≤ 6  

  (C) −6 < " < 6  

 (D) " > 6, " < −6  
 
 
 
 
 
 
 
 



 
 
 

2 
 
 

3 For the function % = /("),			= < " < > graphed below: 

 
Which of the following is true? 

 (A) /&(") > 0 and /"(") > 0 

 (B) /&(") > 0 and /"(") < 0 

 (C) /&(") < 0 and /"(") > 0 

 (D) /&(") < 0 and /"(") < 0 
 
 

4 Sixty tickets are sold in a raffle. There are two prizes. Rachel buys five tickets. Which 

expression gives the probability that Rachel wins both prizes? 

 (A) '
() +

*
'+		 

 (B) '
() +

*
()			  

 (C) '
() ×

*
'+		  

 (D) '
() ×

*
()		  

 
 
 
 
 



 
 
 

3 
 
 

5 The graph % = /′(") is shown below. 

 
The curve % = /(") has a minimum value of 6. What is the equation of the curve? 

 (A) % = "% − 4" + 2  

 (B) % = "% − 4" + 10  

 (C) % = "% + 4" + 2  

 (D) % = "% + 4" + 10  

 
 

O
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Section II 
 
In Questions 6 – 23, your response should include relevant mathematical reasoning and/or 
calculations. 

 
Question 6 (4 marks)  
 
(a) Rationalise  

 
3

√7 + 2
 

2 

  

 

 
 

 

(b) Simplify the following: 
 

5
"% − 4 −

3
"% − 3" + 2 

 

2 

  

 

 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Eisler
35721

p

Imark

Imark

3042 0421IYÉikÉ bayonets mark

nastiest

x z It imark



 

 5 

Question 7 (3 marks) 
 
If /(") = "% − 4" + 8, show that	/&(") = 2" − 4	using first principles. 3 

  

 

 

 

 

 

 
 

 

 
Question 8 (2 marks)  
 
Fully simplify 

DEF33˚ + HID57˚
HID57˚  

2 

  

 

 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

lying tooth the pig
both 46th 48 x 8 mark
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Question 9 (4 marks)  

 Given the piecewise function below, 
 

/(") = J
								2" − 1																					" < −5	
										3																				 − 5 ≤ " < 0
(" − 1)% + 2																		"	 ≥ 0						

 

 
Solve the following: 

2 

(a) /(−7) + /(−2)   

  

 

 
 

 

(b) /(=%) in simplest form. 2 
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Question 10 (3 marks)  
 A factory produces strawberry milkshake and vanilla milkshake both in regular and low 

fat options. Each day, ,'	 of the milkshakes produced are strawberry flavoured and the 

rest are vanilla flavoured. In terms of demand, '- of the strawberry milkshakes are 

regular and the rest of the strawberry milkshakes are low fat in option. %, of the vanilla 
milkshakes are low fat and the rest of the vanilla milkshakes are regular. 

 

(a) Draw a probability tree diagram below, labelling all the branches with the correct 
probabilities. 
 
Use the symbols given below in your tree diagram. 
 

- S represents the strawberry milkshake 

- V represents the vanilla milkshake 

- L represents a low fat milkshake 

- R represents a regular milkshake 

 

 

 

 

 

 

 

 

 

 

1 

(b) A milkshake is selected at random. Given that a low-fat milkshake is selected, find the 
probability that the milkshake was vanilla flavoured. 

2 
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Question 11 ( 6 marks) 
 
Differentiate the following functions.  

(a) % = #!.,#
#"   2 

  

 

 

 
 

 

(b) % = (4", − ")-  2 

  

 

 
 

 

(c) % = #
#"$!	  

2 
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Question 12 (3 marks) 
 
Prove the following identity: 

1 − tan% "
1 + tan% " = 1 − 2 sin% " 

3 

  

 

 

 

 
 

 

 
 
 
Question 13 (3 marks)  
 
Find the equation of the tangent to % = "√7 − 2" at " = 1. 3 
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Question 14 (3 marks)  
 
 A company tracked the number of sales made by each sales staff in a day. Using the data 

from a large number of days, the company estimated the probability of the number of 
sales made by each sales staff in a day.  
 
Let the random variable P be the number of sales made by Khaled per day. The 
following table shows the probability distribution for Khaled’s daily sales. 
 

D 2 3 4 5 6 7 
Q(P = D) 0.05 0.1 0.15 0.35 0.15 0.2 

 
 
 
 
 
 
 
 
 
Khaled is expected to make 5.05 sales per day.  
 
Find Khaled’s variance and standard deviation to 2 decimal places. 
 
Hint: Add any required rows in the table using space above. 

3 

  

 
 

 

 
Question 15 (2 marks)  
 If DEFR = *

-	, find the exact value of DSHR 2 
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Question 16 (3 marks)  
 
Sketch the function % = /(") on the coordinate axes below, given the following information: 
 

• 	/(0) = 3, /&(2) = 0, /(2) = 6 
• /&(") > 0	/IT	" < 2 
• /&(") < 0 for " > 2 
• /&(") → 0 as " → ∞ 

 

 
 
 

 
 
 

3 
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Question 17 (2 marks)  
 

The area of △ABC is 18√3	HX%.Calculate the value of ". 
 

 

2 

  

 

 

 
 

 

 
Question 18 (3 marks)  
 

Solve √3 sin% R = DEFRHIDR for 0 ≤ R ≤ 2Y. Give your answers in radians.  3 
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Question 19 (3 marks)  
 
 The diagram shows a sector OAB with measurements as shown. 

 

 

(a) Find the length of the radius 2 

  

 

 
 

 

(b) Hence, or otherwise find the size of angle R to the nearest degree. 1 
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Question 20 (7 marks)  
 The displacement in metres of a particle travelling in a straight line is given by  

" = 4], − 12] where ] is the time taken in seconds. 
 

(a) Find the initial displacement of the particle 1 

  

 

 
 

 

(b) Find the velocity (^) of the particle as a function of time. 1 

  

 

 
 

 

(c) When is the particle stationary? 1 

  

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 

 

when 0 2 0 at theorigin

voi
0 12 212

U 12 212 0

t I
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(d) When is the particle changing direction? Show full working out. You may draw a 
diagram to assist you 

2 

  

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 

 

(e) What is the total distance travelled by the particle in the first 3 seconds? You may draw 
a diagram to assist you 

2 

  

 

 

 

 

 

 
 
 
 
 
 
 

 

V oand ato

frompart c whent El v o imark

a I 2470 Imark
i whent t theparticle is changing direction

origin

distancetravelled between Eo and t l is 8m
x o 0 211 8 mark

distancetravelledbetween t l and t 3 is 80
XLI 8 x 31 72

i distancetravelledbetween t oand t 3 is 88 Imark
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Question 21 (2 marks)  
 

The graph shows the velocity (^) of a particle moving along a straight line as a 
function of time (]). 

 
Describe the motion of the particle between ] = 0 and ] = 3 in terms of velocity and 
acceleration. 

3 

  

 

 

 

 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

At to theparticleis at rest about to moveto therightandspeedup
andwhen th it reaches its maximumspeed Ilmark

between Htc 2 theparticleslowsdownwithpositivevelocityand

negativeacceleration It comesto rest at 2 and it isfurthest
fromtheorigin at thispoint Imark I

when t 2 theparticlebeginsto move to the left Uco and aco

until it reaches t 3 Imark
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Question 22 (4 marks)  
 
 Chandler starts walking from a camping place P on a bearing of 120˚ for 5 km to a place 

Q.  He then walks on a bearing of 200˚ for 2km to a place R. 

 

 

(a) What is the size of ∠PQR? 2 

  

 

 
 

 

(b) What is the distance between the camping place P and the place R? 
Answer correct to 2 decimal places. 

2 

  

 

 
 

 

 
 
 
 
 
 
 
 
 

1
mark

POR 1000 mark

PR 5422 2 5 241051000
pR 5 70km
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Question 23 (8 marks)  
 A petrol tank holds 35 000 litres of petrol. Petrol is draining from the tank and the volume of 

petrol remaining in the petrol tank after ! minutes is given by:  

" = 35	000	 (1 − !
"#+

$
 , where " is measured in litres. 

 

(a) Find the average rate of flow between ! = 10 and ! = 20 2 

  

 

 

 
 

 

(b) Find the instantaneous rate of flow at ! = 15 2 

  

 

 
 

 

(c) Explain why time (!) has to be restricted to [0, 30]. 1 

  

 

 
 

 

(d) How much time will it take until only half of the initial volume of petrol remains in the tank? 2 

  

 

 
 

 

 

q
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