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2019  
Year 11 
Assessment Task 3 (AT3) 
September 2019 

Mathematics Extension 1 

General 
Instructions: 

 Reading time – 5 minutes 
 Working time – 2 hours 
 Write using black pen 
 Calculators approved by NESA may be used 
 A reference sheet is provided  
 In Questions 11-14, show relevant mathematical reasoning and/or calculations 
 Write your NAME where indicated 

 

Total marks:  70 Section I 10 marks 
 Attempt Questions 1-10 
 Allow about 15 minutes for this section 
 

Section II 60 marks 
 Attempt Questions 11-14 
 Allow about 1 hour and 45 minutes for this section 

 

Examiners’ Use Only       Setter/Checker:  External/BDB 

Question Calculus Functions 
Trigonometric 
Functions Total 

Section I     

1-10 8 /  1 1, 3-5, 7, 9 /  6 2, 6, 10 /  3  /10 

Section II     

11  a-c /12 d /  3  /15 

12 b /  7 e /  4 a, c, d /  4  /15 

13 c, d /  7 a /  4 b /  4  /15 

14 e /  5 c, d /  6 a, b /  4  /15 

Total  /20  /32  /18  /70 
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Section I 
10 marks 
 
Attempt Questions 1-10 
Allow about 15 minutes for this section 
 

 
 
1 Consider the function  below: 

 

 
 

What is the domain of  ? 

 

(A)  

(B)  

(C)  

(D)  

 
 
2 Simplify  

 

(A)  

(B)  

(C)  

(D)  
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3 Solve   

 
(A)  

(B)  

(C)  

(D)  

 
 

4 Find the inverse relation of  

 
(A) No real solution 

(B)  

(C)  

(D)  

 
 

5 If  , ,  and  are the roots of , evaluate

 

 

(A) 
 

 

(B) 
 

 

(C)   

(D)   
 
 

6 Solve:    

 

(A)  

(B)  

(C)  

(D) No real solution 
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7 Consider the graph  below.   

 

 
 

Which graph represents ? 

 
(A) 

 

(B) 

 
(C) 

 

(D) 
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8 The velocity of a particle which is travelling along the x-axis is given by 

, where t is the time in seconds. 

 
Which of the following could be the function which gives the position of the particle with 
respect to time? 
 

(A)  

(B)  

(C)  

(D)  

 
 

9 If  has a root of multiplicity 3 at , then  has 

 
(A) a root of multiplicity ≤ 3 

(B) a root of multiplicity 3 

(C) a root of multiplicity 2 

(D) a rational root of multiplicity ≤ 2 
 
 

10 If , find the exact value of  

 

(A)  

(B)  

(C)  

(D)  

 
 

End of Section I 
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Section II 
60 marks 
 
Attempt Questions 11-14 
Allow about 1 hour 45 minutes for this section 
 

 
 
Question 11  (15 marks) Marks 
 
(a) Consider the function  below: 

 

 

 
 
 

On each number plane provided, sketch the function indicated: 
 
(i)  1 
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Question 11  (continued) Marks 
 
 
(a) (ii)  1 

 

 
 
 

(iii)  1 

 

 
 

 
 

Question 11 continues on the next page 
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Question 11  (continued) Marks 
 
 
(b) Solve: 

 

(i)  2 

 
 .............................................................................................................................................................................  
 
 .............................................................................................................................................................................  
 
 .............................................................................................................................................................................  
 
 .............................................................................................................................................................................  
 
 .............................................................................................................................................................................  
 
 .............................................................................................................................................................................  

 
 

(ii)  3 

 
 .............................................................................................................................................................................  
 
 .............................................................................................................................................................................  
 
 .............................................................................................................................................................................  
 
 .............................................................................................................................................................................  
 
 .............................................................................................................................................................................  
 
 .............................................................................................................................................................................  
 
 .............................................................................................................................................................................  
 
 .............................................................................................................................................................................  
 
 .............................................................................................................................................................................  

 
 

Question 11 continues on the next page 
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Question 11  (continued) Marks 
 

(c) For the polynomial function  

 

(i) Sketch  on the number plane provided. 2 

 
 

(ii) Hence, solve   2 

 
 .............................................................................................................................................................................  
 
 .............................................................................................................................................................................  
 
 .............................................................................................................................................................................  
 
 .............................................................................................................................................................................  
 
 .............................................................................................................................................................................  
 
 .............................................................................................................................................................................  
 
 .............................................................................................................................................................................  
 
 .............................................................................................................................................................................  
 
 .............................................................................................................................................................................  

 
Question 11 continues on the next page
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Question 11  (continued) Marks 
 
 
(d) Find the exact value of  3 

 
 .........................................................................................................................................................................................  
 
 .........................................................................................................................................................................................  
 
 .........................................................................................................................................................................................  
 
 .........................................................................................................................................................................................  
 
 .........................................................................................................................................................................................  
 
 .........................................................................................................................................................................................  
 
 .........................................................................................................................................................................................  
 
 .........................................................................................................................................................................................  
 
 .........................................................................................................................................................................................  
 
 .........................................................................................................................................................................................  

 
 

End of Question 11 
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Question 12  (15 marks) Marks 
 
 

(a) Sketch the graph  2 

 

 
 

 
 

Question 12 continues on the next page
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Question 12  (continued) Marks 
 
 

(b) The displacement of a particle moving along the x-axis is given by , 

where  is time in seconds and  is displacement in cm. 
 
(i) Find the equations for velocity  and acceleration . 2 

 
 .............................................................................................................................................................................  
 
 .............................................................................................................................................................................  
 

(ii) Find the acceleration of the particle after 10 seconds. 1 
 
 .............................................................................................................................................................................  
 
 .............................................................................................................................................................................  

 
(iii) When is the particle at rest? 1 

 
 .............................................................................................................................................................................  
 
 .............................................................................................................................................................................  

 
(iv) What is the minimum acceleration of the particle? 1 

 
 .............................................................................................................................................................................  
 
 .............................................................................................................................................................................  
 

(v) Describe the motion of the particle. 2 
 
 .............................................................................................................................................................................  
 
 .............................................................................................................................................................................  
 
 .............................................................................................................................................................................  
 
 .............................................................................................................................................................................  
 
 .............................................................................................................................................................................  
 
 .............................................................................................................................................................................  

 
 

Question 12 continues on the next page
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Question 12  (continued) Marks 
 
 

(c) Simplify  1 

 
 .........................................................................................................................................................................................  
 
 .........................................................................................................................................................................................  
 
 .........................................................................................................................................................................................  
 
 .........................................................................................................................................................................................  
 
 

(d) For what domain does ? 1 

 
 .........................................................................................................................................................................................  
 
 .........................................................................................................................................................................................  
 
 .........................................................................................................................................................................................  
 
 .........................................................................................................................................................................................  

 
 

Question 12 continues on the next page
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Question 12  (continued) Marks 
 
 

(e) Consider the Cartesian equation  

 
(i) Sketch the graph.  2 

 

 
 

 .............................................................................................................................................................................  
 
 .............................................................................................................................................................................  
 
 .............................................................................................................................................................................  
 
 .............................................................................................................................................................................  

 
 

(ii) Given , find  in terms of . 2 

 
 .............................................................................................................................................................................  
 
 .............................................................................................................................................................................  
 
 .............................................................................................................................................................................  
 
 .............................................................................................................................................................................  

 
 

End of Question 12
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Question 13  (15 marks) Marks 
 
 

(a) The graphs of  and  are shown: 

 

 
 
 (i) Sketch   2 

 
 

Question 13 continues on the next page
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Question 13  (continued) Marks 
 
 

(a) (ii) Sketch   2 

 

 
 
 
 

Question 13 continues on the next page
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Question 13  (continued) Marks 
 
 

(b) (i) Prove  1 

 
 .............................................................................................................................................................................  
 
 .............................................................................................................................................................................  
 
 .............................................................................................................................................................................  
 
 .............................................................................................................................................................................  

 
 

(ii) Hence, find the exact value of  3 

 
 .............................................................................................................................................................................  
 
 .............................................................................................................................................................................  
 
 .............................................................................................................................................................................  
 
 .............................................................................................................................................................................  
 
 .............................................................................................................................................................................  
 
 .............................................................................................................................................................................  
 
 .............................................................................................................................................................................  
 
 .............................................................................................................................................................................  

 
 

Question 13 continues on the next page



Mathematics Extension 1 
Assessment Task 3 (11AT3) 2 September 2019 Name 
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Question 13  (continued) Marks 
 
 

(c) The number of bacteria in a culture is given by  where  is in hours. 

 
(i) If there are initially 100 bacteria, how many will there be after 10 hours? 1 
 

 .............................................................................................................................................................................  
 
 .............................................................................................................................................................................  

 
(ii) How many hours will it take for the population to reach 200 000?  Answer to 

the nearest hour.  2 
 

 .............................................................................................................................................................................  
 
 .............................................................................................................................................................................  
 
 .............................................................................................................................................................................  

 

(iii) Graph the relationship between  and  for   1 

 

 
 
 
 

Question 13 continues on the next page
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Question 13  (continued) Marks 
 
 
(d) A spherical balloon has a radius r mm.  It has a small hole, causing the radius to 

shrink at a rate of 0.2 mms-1. 
 
Calculate the rate of change of the surface area of the balloon when the radius is 
100 mm. 
 
Hence, describe what is happening to the surface area of the balloon.  3 
 
 .........................................................................................................................................................................................  
 
 .........................................................................................................................................................................................  
 
 .........................................................................................................................................................................................  
 
 .........................................................................................................................................................................................  
 
 .........................................................................................................................................................................................  
 
 .........................................................................................................................................................................................  
 
 .........................................................................................................................................................................................  
 
 .........................................................................................................................................................................................  

 
 

End of Question 13 
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Question 14  (15 marks) Marks 
 
 

(a) Prove  2 

 
 .........................................................................................................................................................................................  
 
 .........................................................................................................................................................................................  
 
 .........................................................................................................................................................................................  
 
 .........................................................................................................................................................................................  
 
 .........................................................................................................................................................................................  

 
 

(b) Show that  , for     2 

 
 .........................................................................................................................................................................................  
 
 .........................................................................................................................................................................................  
 
 .........................................................................................................................................................................................  
 
 .........................................................................................................................................................................................  
 
 .........................................................................................................................................................................................  
 
 .........................................................................................................................................................................................  

 
 

Question 14 continues on the next page 
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Question 14  (continued) Marks 
 

(c) Given  

 

(i) Show  is a factor of   1 

 
 .............................................................................................................................................................................  
 
 .............................................................................................................................................................................  
 
 .............................................................................................................................................................................  
 
 .............................................................................................................................................................................  

 
 

(ii) Hence, factorise  and find the roots of  3 

 
 .............................................................................................................................................................................  
 
 .............................................................................................................................................................................  
 
 .............................................................................................................................................................................  
 
 .............................................................................................................................................................................  
 
 .............................................................................................................................................................................  
 
 .............................................................................................................................................................................  
 
 .............................................................................................................................................................................  
 
 .............................................................................................................................................................................  
 
 .............................................................................................................................................................................  
 
 .............................................................................................................................................................................  
 
 .............................................................................................................................................................................  
 
 .............................................................................................................................................................................  
 
 .............................................................................................................................................................................  
 
 .............................................................................................................................................................................  
 
 

Question 14 continues on the next page 
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Question 14  (continued) Marks 
 
 

(d) Consider the polynomial  is a 

polynomial and  are real numbers. 

 

When  is divided by  the remainder is 4, and when it is divided by 

, the remainder is 13. 

 
Find  2 

 
 .........................................................................................................................................................................................  
 
 .........................................................................................................................................................................................  
 
 .........................................................................................................................................................................................  
 
 .........................................................................................................................................................................................  
 
 

Question 14 continues on the next page 
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Question 14  (continued) Marks 
 
 
(e) The blood temperature of a live animal is 38.6°C. 

 
An animal is found dead with a blood temperature of 31.1°C, in a barn of constant 
temperature P°C.  10 minutes later, the animal’s blood temperature is 30.7°C. 
 
The cooling rate is proportional to the difference between the blood temperature 
and the room temperature. 
 

(i) By using the formula for Newton’s Law of cooling, , find an 
expression for k in terms of A.  2 

 
 .............................................................................................................................................................................  
 
 .............................................................................................................................................................................  
 
 .............................................................................................................................................................................  
 
 .............................................................................................................................................................................  
 
 .............................................................................................................................................................................  
 
 .............................................................................................................................................................................  
 
 .............................................................................................................................................................................  
 
 .............................................................................................................................................................................  
 
 

(ii) Given P = 26, show that k = -0.008 to three decimal places. 1 
 

 .............................................................................................................................................................................  
 
 .............................................................................................................................................................................  
 
 .............................................................................................................................................................................  
 
 .............................................................................................................................................................................  

 
 

Question 14 continues on the next page 
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Question 14  (continued) Marks 
 
 
(e) (iii) Hence, if the animal was found at 8 pm, what was the time of death?  Answer to 

the nearest minute. 2 
 

 .............................................................................................................................................................................  
 
 .............................................................................................................................................................................  
 
 .............................................................................................................................................................................  
 
 .............................................................................................................................................................................  
 
 .............................................................................................................................................................................  
 
 .............................................................................................................................................................................  
 
 .............................................................................................................................................................................  

 
 

End of Examination Paper 
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2019  
Year 11 
Assessment Task 3 (11AT3) 
September 2019 

Multiple Choice Answer Sheet 
Mathematics Extension 1 

 
 
Select the alternative A, B, C or D that best answers the question and indicate your choice by 
filling in the appropriate response oval, completely. 
 
 

     Examiner’s Use Only 

1 A B C D Functions /  1 
      

2 A B C D Trigonometric Functions /  1       
3 A B C D        
4 A B C D        
5 A B C D Functions /  3       
6 A B C D Trigonometric Functions /  1       
7 A B C D Functions /  1       
8 A B C D Calculus /  1       
9 A B C D Functions /  1       

10 A B C D Trigonometric Functions /  1       
 Total /10  

 
 

Examiners’ Use Only       Setter/Checker:  External/BDB 

Question Calculus Functions 
Trigonometric 
Functions Total 

Section I     

1-10 8 /  1 1, 3-5, 7, 9 /  6 2, 6, 10 /  3  /10 

Total  /20  /32  /18  /70 

 












































	Y11 Mathematics Ext 1 AT3 2019_09_02
	Y11 Ext1 AT3 solns

