
 
 

 

 

 

 

 

 

 

Mathematics Extension 1 
General 
Instructions 

 Reading time – 10 minutes 
 Working time – 2 hours 
 Write using black pen 
 Calculators approved by NESA may be used 
 A reference sheet is provided for this paper 
 In Questions in Section II, show all relevant mathematical 

reasoning and/or calculations 
 

 
Total marks: 
70 
 

Section I – 10 marks (pages 3 – 6) 
 Attempt Questions 1 – 10 
 Allow about 15 minutes for this section 

 
Section II – 60 marks (pages 7 – 13) 

 Attempt Questions 10 – 14  
 Allow about 1 hour 45 minutes for this section 

 
 

Assessor: K.Villanueva  

 

NAME: _________________________________________________________ 

Students are advised that this is a trial examination only and cannot in any way guarantee 
the content or format of the 2023 Higher School Certificate Examination. 
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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 What is the derivative of  tan 1 4 ? 

   
 

A. 
416 +  

 
B. 

1616 +  

 
C. 

116 +  

 
D. 

12(16 + ) 

 
  

2 If  sin = 35 , where 90° 180°, what is the value of tan 2 ? 

   
 

A. 
724 

 
B. 

724 

 
C. 

247  

 
D. 

247  
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3 Let ( ) be a polynomial of degree 7. When ( ) is divided by the polynomial ( ), the remainder is 3 + 7. 
 
Which of the following is true about the degree of ? 

     
 A. The degree must be 3.   

 B. The degree could be 3.   

 C. The degree must be 2.   

 D. The degree could be 2.   

 
    

4 If ( ) = 3 6 , what is the value of (2)? 
     
 

A. 9   

 
B. 

16   

 
C. 

16   

 
D. 9   

 
    

5 The random variable  is such that ~ ( , ). The mean value of  is 225 and 
variance of  is 144. What is the value of ? 

     
 A. 0.8   

 B. 0.64   

 C. 0.6   

 D. 0.36   
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6 Which of the following integrals is equivalent to  (sin2 4 + 1) ? 

     
 

A. 
1 + cos 82     

 
B. 

1 + sin 82     

 
C. 

3 cos 82     

 
D. 

3 sin 82     

 
    

7 What is the acute angle between the vectors 3 + 4  and + 5 , correct to the nearest 
degree? 

  
 A. 19°   

 B. 26°   

 C. 33°   

 D. 48°   

 
    

8 A curve has parametric equations = 32  and = 4 + 1. 
 What is the Cartesian equation for this curve? 
  
 A. 2 + 3 = 18   

 B. 2 3 = 18   

 C. 3 + 2 = 18   

 D. 3 2 = 18   
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9 A stationary box contains 5 felt-tip pens, 6 pencils, 9 ball-point pens, 9 whiteboard 
markers and 14 permanent markers. What is the minimum number of items that must 
be chosen randomly from the box to guarantee obtaining 7 items of the same type? 

  
 A. 44   

 B. 32   

 C. 30   

 D. 29   

 
    

10 Given that the roots of 2 3 + 1 = 0 are tan  and tan , what is the value of + ? 
  
 

A. 6   

 
B. 4   

 
C. 3   

 
D. 

23    

 
 
 
 
 
 
 
 

End of Section I 
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Section II Answer Booklet
60 marks
Attempt Questions 11–14 

Start each question in a SEPARATE booklet. Extra writing booklets are available.

For questions 11–14, your responses should include all relevant mathematical reasoning and/or 
calculations. 

Question 11 (15 marks)

(a) Let ( ) = – 10 + 13 + 24.

(i) Show that (8) = 0. 1

(ii) Hence factor the polynomial ( ) as ( ) ( ), where ( ) is a 
quadratic polynomial.

2

(b) The vectors = 2  and = 4+ 8 are perpendicular. 2 

What are the possible values of ? 

(c) (i) Express cos + 3 sin  in the form cos( ), where > 0 and  3

0 2 .
(ii) Hence solve cos + 3 sin = 1, for 0 2 . 1

(d) Solve 4 < 3. 3 

(e) Use the substitution = + 1 to find + 1 . 3 
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Question 12 (16 marks)

(a) A direction field is to be drawn for the differential equation = 2 + . 2

Copy the diagram below into your writing booklet, then clearly draw the correct 
slopes of the direction field at the points and .

(b) Sous vide cooking is a process where food is placed in a vacuum sealed plastic 
bag or glass jar and immersed in a temperature regulated water bath. A bag of 
corn, with temperature , is placed in a water bath that remains at a constant 
temperature of . After minutes, the temperature of the bag of corn, in 
degrees Celcius, is .
The temperature of the water can be modelled using the differential equation= ( 85) (Do NOT prove this.)

where is the growth constant.

(i) After 15 minutes, the temperature of the bag of corn is .
By solving the differential equation through integration, find the value 
of when the temperature of the bag of corn reaches . Give your 
answer to the nearest minute.

3

(ii) Sketch the graph of as a function of . 1

(c) A drawer contains 11 different batteries of which 7 are good and 4 are 
defective. A teacher selects two batteries for the remote control of the projector 
and then selects another two for the remote control of the air conditioner. If 
both batteries must be good for each remote control to work, find the 
probability that:

(i) Both remote controls work. 1

(ii) Only the remote control for the projector works. 2
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(d) The diagram below shows the graph of = + 2 sin 1 3 .

(i) Find the coordinates of and . 2

(ii) Find the equation of the tangent at . 2

(e) In the diagram below = 3 , = , = , = 12 , and is the 3

midpoint of .

Prove that is a straight line.
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Question 13 (14 marks)

(a) The diagram below shows the graph of = ( ) for [ 4, 4]. The graph has        
–intercepts at = 1, and = 3, and –intercept at = 2. 

(i) Sketch the graph of = (| |). 2

(ii) Sketch the graph of = 1( ) . 2 

(b) You may use the information on page 15 to answer this question.

A toy car factory knows that 3% of the toy cars it produces are faulty. Toy cars 
are supplied in boxes of 50 cars, and boxes are supplied in pallets of 80 boxes. 

Find the probability, to 4 decimal places, that:

(i) A box of toy cars contains exactly 5 faulty cars. 1

(ii) A box of toy cars contains at least 1 faulty car. 1

(iii) A pallet contains between 65 and 70 (inclusive) boxes with at least 1 
faulty car. 

3
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(c) A small lamp is placed metres above the ground. Vertically below the lamp
is the centre of a round table of radius 1.5  and height of 0.75 . The lamp 
casts a shadow of the table on the ground. Let be the area of the shadow.

(i) Show that =  2.25( 0.75)  . 2 

(ii) If the lamp is lowered vertically at a constant rate of
827 / , 3 

find the rate of change of with respect to time when = 3.75 . 
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Question 14 (15 marks)

(a) (i) Show that 
sin 21 + cos 2 = tan . 1 

(ii) Hence show that cot 15° =  2 + 3. 1 

(b) For all integers 1, use mathematical induction to prove that 313 × 4 × 5 + 24 × 5 × 6 + 35 × 6 × 7 + + ( + 2)( + 3)( + 4)=  16 1+ 3 + 2( + 3)( + 4)
(c) In the centre of Australia, the population of kangaroo was estimated to be  4 85 000 in 1990. The population growth is given by the logistic equation = 115 where is the number of years after 1990 and is the

carrying capacity. In the year 2020, the population of kangaroo was estimated  

to be 425 000. 

Use the fact that ( ) = 1 + 1
to show that the carrying  

capacity is approximately 1 137 000. 



-13-

(d) A bowl is formed by rotating the curve = 10 log ( 2) about the -axis for 0 10.

Find the exact volume of the bowl. 

3

(e) At a book manufacturer, the proportion of pages printed incorrectly by a printer 
is = 0.007, which is considered to be acceptable. To confirm that the printer 
is working to this standard, a sample of size is taken and the sample 
proportion is calculated.

It is assumed that is approximately normally distributed with = and 

3

= (1 ) .
Pages printed by this printer will be shut down if 0.008.

The sample size is to be chosen so that the chance of shutting down the printer 
unnecessarily is less than 0.15%.

Find the approximate sample size required, giving your answer to the nearest 
thousand.

End of paper
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Student Name: _________________________________________________

Multiple Choice Answer Sheet

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

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

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.
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