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2019 
YEAR 11  
YEARLY EXAMINATION 

 

Mathematics Extension 1 

General 
Instructions 

 Reading Time –   10 minutes 
 Working time – 1 hour 30 minutes 
 Write using black pen 
 NESA approved calculators may be used 
 A reference sheet is provided 
 For questions in Section II, show relevant mathematical reasoning 
       and/or calculations 

Total marks: 56 Section I – 10 marks (pages 2 – 5) 
 Attempt Questions 1-10 
 Allow about 15 minutes for this section 
 
Section II – 46 marks (pages 6 – 15) 
 Attempt Questions 11 - 23 
 Allow about 1 hour and 15 minutes for this section 
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Section I 

Attempt Questions 1–10 (10 Marks) 

Allow about 15 minutes for this section 
 

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

1. Max has a drawer which contains forty unmatched socks of identical style, with equal 

numbers of white, blue, grey and brown socks. 

Max reaches into the drawer in the dark to retrieve a pair of socks. 

What is the minimum number of socks that Max must take from the drawer to ensure that 

his selection includes a pair of matching socks of any colour 

(A) 3 

(B) 4 

(C) 5 

(D) 6 

 

2.  A particle moves along the x-axis such that its displacement (x metres) from the origin at 

a time t seconds is given by the equation: 

𝑥 = 5𝑡2 −
4

𝑡5
 

What is the acceleration (in m/s-2) of the particle when t =1? 

(A) -120 

(B) -110 

(C) 0 

(D) 30 

 

3. Solve   

(A)  

(B)  

(C)  

(D)  
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4. The graph of 𝑦 = 𝑓(𝑥) and 𝑦 = 𝑔(𝑥) are shown on the grid below. 

 

In which diagram has the graph of 𝑦 = 𝑓(𝑥) + 𝑔(𝑥) been drawn on the same grid? 
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5. How many distinct arrangements are there of the letters of the word IONISATION? 

(A) 151 200 

(B) 604 800 

(C) 907 200 

(D) 3 628 800 

  
 

6. A population grows according to the equation 𝑁(𝑡) = 120𝑒0.025𝑡 where 𝑡 is 

measured in months. 

By how many individuals, does the population grow over the first 3 years? 

(A) 120 

(B) 125 

(C) 175 

(D) 295 

 

 

 

 

7. Given that cos−1(√1 − 𝑡2) =  α, which expression represents sin α .  

(A) √1 − 𝑡2 

(B) √1 + 𝑡2 

(C) 1 

(D) 𝑡 
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8. 
What is the inverse of the function  y = 

8𝑥3

5
 + 2? 

(A) 
𝑦 =

√5𝑥 − 10
3

8
 

(B) 
𝑦 =

√5𝑥 − 10
3

2
 

(C) 
𝑦 =

5 √𝑥 − 2
3

2
 

(D) 
𝑦 =

√5𝑥 − 10

2
 

 

9. Find the coefficient of 𝑥6 in the expansion of (5𝑥2 −
3

𝑥
)

6
. 

(A) − (
6
4

) . 58 . 32 

(B) − (
6
4

) . 56 . 36 

(C) (
6
4

) . 58 . 32 

(D) (
6
4

) . 54 . 32 

 

10. The expansion of cos(2𝑥 + 60°) equals: 

(A) cos2𝑥

2
+

√3sin2𝑥

2
 

(B) cos2𝑥

2
−

√3sin2𝑥

2
 

(C) √3cos2𝑥

2
+

sin2𝑥

2
 

(D) √3cos2𝑥

2
−

sin2𝑥

2
 

 

End of section I 
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46 marks 

Attempt questions 11-23 

Allow about 1 hour and 15 minutes for this section 
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Question 11 (2 Marks) Questions 11-16 have a cumulative total of 15 marks. 

The equation 𝑥3 − 6𝑥2 + 4𝑥 − 3 = 0 has roots α, β and γ. 

Find the value of  α2 + β2 + γ2 

………………………………………………………………………………………………… 

………………………………………………………………………………………………… 

………………………………………………………………………………………………… 

………………………………………………………………………………………………… 

………………………………………………………………………………………………… 

………………………………………………………………………………………………… 

2 

Question 12 (2 Marks) 

Solve for x: 
2𝑥

𝑥 − 1
≤ 7. 

………………………………………………………………………………………………… 

………………………………………………………………………………………………… 

………………………………………………………………………………………………… 

………………………………………………………………………………………………… 

………………………………………………………………………………………………… 

………………………………………………………………………………………………… 

 

 

 

2 

Question 13 (3 Marks) 

Find the Cartesian equation that is represented by the pair of parametric equations below: 

                       𝑥 =  2𝑝 + 3                … . ① 

                       𝑦 = 𝑝2 − 6𝑝 + 9       … . ② 

………………………………………………………………………………………………… 

………………………………………………………………………………………………… 

………………………………………………………………………………………………… 

………………………………………………………………………………………………… 

………………………………………………………………………………………………… 

………………………………………………………………………………………………… 

 

 

3 
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Question 14 (3 Marks)  

(a) For the function 𝑓(𝑥) = (𝑥 − 3)2, write an equation which is its inverse. 

………………………………………………………………………………………… 

………………………………………………………………………………………… 

………………………………………………………………………………………… 

………………………………………………………………………………………… 

………………………………………………………………………………………… 

………………………………………………………………………………………… 

1 

(b) Describe how the domain and range could be restricted so that the inverse is a 

function. 

………………………………………………………………………………………… 

………………………………………………………………………………………… 

………………………………………………………………………………………… 

………………………………………………………………………………………… 

………………………………………………………………………………………… 

………………………………………………………………………………………… 

2 

Question 15 (2 Marks) 

Using the identity , find the exact value of: 

 

………………………………………………………………………………………………… 

………………………………………………………………………………………………… 

………………………………………………………………………………………………… 

………………………………………………………………………………………………… 

………………………………………………………………………………………………… 

………………………………………………………………………………………………… 

………………………………………………………………………………………………… 

………………………………………………………………………………………………… 

 

2 
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Question 16 (3 Marks) 

For the function 𝑓(𝑥) = 4 sin−1 (
𝑥−5

2
) 

(a) Give the domain and range of the function.  

 

………………………………………………………………………………………… 

………………………………………………………………………………………… 

………………………………………………………………………………………… 

…………………………………………………………………………………………

………………………………………………………………………………………… 

………………………………………………………………………………………... 

2 

(b) Draw a sketch of the function.  

 

 

1 
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Question 17 (4 Marks) Questions 17-20 have a cumulative total of 17 marks.  

(a)  Find the exact value of cos−1 (
√3

2
) − tan−1(−√3 ) 

………………………………………………………………………………………… 

………………………………………………………………………………………… 

………………………………………………………………………………………… 

…………………………………………………………………………………………

………………………………………………………………………………………… 

………………………………………………………………………………………… 

2 

(b)  Find the exact value of tan (cos−1 (−
1

√2
) − 𝑠𝑖𝑛−1 (−

1

√2
))  

………………………………………………………………………………………… 

………………………………………………………………………………………… 

………………………………………………………………………………………… 

…………………………………………………………………………………………

………………………………………………………………………………………… 

………………………………………………………………………………………... 

2 

Question 18 (5 Marks) 

Avijit has a six character password consisting of four lower case letters followed by two 

digits. No letter or number can be repeated 

 

(a) How many possible passwords exist? 

………………………………………………………………………………………… 

………………………………………………………………………………………… 

2 

(b) Avijit has forgotten his password, but remembers it has a ‘t’ and a ‘w’ in it. 

What is the probability that he guesses it correctly on his first attempt? 

………………………………………………………………………………………… 

………………………………………………………………………………………… 

………………………………………………………………………………………… 

………………………………………………………………………………………… 

 

3 
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Question 19 (3 Marks) 

There are 8 girls and 7 boys in a class. 

 

(a) The class elects a captain and a vice captain. In how many ways is this possible? 

………………………………………………………………………………………… 

………………………………………………………………………………………… 

1 

(b) The class elects four representatives for the student council. How many different 

groups of representatives are possible? 

………………………………………………………………………………………… 

………………………………………………………………………………………… 

1 

(c) How many groups of representatives for the student council are possible if the class 

decides that they want two girls and two boys in the group? 

………………………………………………………………………………………… 

………………………………………………………………………………………… 

1 

Question 20 (5 Marks) 

The displacement of a particle moving along the -axis is given by , where  

is in seconds and  is in cm 

 

(a) Find the equations for velocity  and acceleration . 

………………………………………………………………………………………… 

………………………………………………………………………………………… 

2 

(b) Find the acceleration of the after 10 seconds?. 

………………………………………………………………………………………… 

………………………………………………………………………………………… 

1 

(c) When will the particle become stationary? 

…………………………………………………………………………………………

………………………………………………………………………………………… 

1 

(d) What is the minimum acceleration of the particle? 

………………………………………………………………………………………… 

………………………………………………………………………………………… 

1 
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Question 21 (4 Marks) Questions 21-23 have a cumulative total of 14 marks.  

(a) 
Show that  (1 − 𝑥)5 (1 +

1

𝑥
)

5
= (

1

𝑥
− 𝑥)

5
 

………………………………………………………………………………………… 

………………………………………………………………………………………… 

………………………………………………………………………………………… 

1 

(b) Write the expansion of  (
1

𝑥
− 𝑥)

5
, leaving coefficients in the form (

𝑛
𝑟

) 

 

………………………………………………………………………………………… 

………………………………………………………………………………………… 

………………………………………………………………………………………… 

………………………………………………………………………………………… 

………………………………………………………………………………………… 

………………………………………………………………………………………… 

1 

(c) Determine the coefficient of x3 in the expansion of (1 − 𝑥)5 (1 +
1

𝑥
)

5
and hence show 

that  (
5
4

) (
5
1

) − (
5
5

) (
5
2

) − (
5
3

) (
5
0

) = (
5
4

) 

 

………………………………………………………………………………………… 

………………………………………………………………………………………… 

…………………………………………………………………………………………

………………………………………………………………………………………… 

………………………………………………………………………………………… 

………………………………………………………………………………………… 

………………………………………………………………………………………… 

………………………………………………………………………………………… 

………………………………………………………………………………………… 

………………………………………………………………………………………… 

2 
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Question 22 (6 Marks)  

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 with a 

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 

 

(a) Using Newton’s Law of cooling, , where T is the temperature at time 

t, find an expression for k in terms of A. 

 

………………………………………………………………………………………… 

…………………………………………………………………………………………

………………………………………………………………………………………… 

………………………………………………………………………………………… 

………………………………………………………………………………………… 

………………………………………………………………………………………… 

………………………………………………………………………………………… 

………………………………………………………………………………………… 

2 

(b) If the temperature in the barn, P, is a constant 26 degrees show that k = -0.008 to three 

decimal places. 

………………………………………………………………………………………… 

…………………………………………………………………………………………

………………………………………………………………………………………… 

………………………………………………………………………………………… 

………………………………………………………………………………………… 

………………………………………………………………………………………… 

………………………………………………………………………………………… 

Question 22 continues on next page. 

2 
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(c) Given that the blood temperature of a live animal is 38.6°C and that the animal was 

found at 8 pm, evaluate the time of death. Answer to the nearest minute. 

 

………………………………………………………………………………………… 

…………………………………………………………………………………………

………………………………………………………………………………………… 

………………………………………………………………………………………… 

………………………………………………………………………………............... 

………………………………………………………………………………………… 

………………………………………………………………………………………… 

………………………………………………………………………………………… 

2 

 

Question 23 (4 Marks) 

The volume of water in a tank is given by the following equation: 

𝑉 =
1

16
𝑡2 − 35𝑡 + 4900 

where V is the volume, in litres, and t is the time, in minutes 

 

(a) Find the rate at which the water is flowing after 16 minutes. 

 

………………………………………………………………………………………… 

…………………………………………………………………………………………

………………………………………………………………………………………… 

………………………………………………………………………………………… 

………………………………………………………………………………………… 

………………………………………………………………………………………… 

………………………………………………………………………………………… 

2 
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(b) Find the time taken for the tank to be completely empty 

 

………………………………………………………………………………………… 

…………………………………………………………………………………………

………………………………………………………………………………………… 

………………………………………………………………………………………… 

………………………………………………………………………………………… 

………………………………………………………………………………………… 

………………………………………………………………………………………… 

 

2 

 

 

 

 

 

 

 

 

 

 

End of examination paper 

  



Year 11 Mathematics Extension 1 Page 16 
 

Extra writing space 

If you use this space, clearly indicate which question you are answering. 

………………………………………………………………………………………………………….. 

………………………………………………………………………………………………………….. 

………………………………………………………………………………………………………….. 

………………………………………………………………………………………………………….. 

………………………………………………………………………………………………………….. 

………………………………………………………………………………………………………….. 

………………………………………………………………………………………………………….. 

………………………………………………………………………………………………………….. 

………………………………………………………………………………………………………….. 

………………………………………………………………………………………………………….. 

………………………………………………………………………………………………………….. 

………………………………………………………………………………………………………….. 

………………………………………………………………………………………………………….. 

………………………………………………………………………………………………………….. 

………………………………………………………………………………………………………….. 

………………………………………………………………………………………………………….. 

………………………………………………………………………………………………………….. 

………………………………………………………………………………………………………….. 

………………………………………………………………………………………………………….. 

………………………………………………………………………………………………………….. 

……………………………………………………………………………………………………….…. 

………………………………………………………………………………………………………….. 

……………………………………………………………………………………………………….…. 

…………………………………………………………………………………………………………..  
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Extra writing space 

If you use this space, clearly indicate which question you are answering. 

………………………………………………………………………………………………………….. 

………………………………………………………………………………………………………….. 

………………………………………………………………………………………………………….. 

………………………………………………………………………………………………………….. 

………………………………………………………………………………………………………….. 

………………………………………………………………………………………………………….. 

………………………………………………………………………………………………………….. 

………………………………………………………………………………………………………….. 

………………………………………………………………………………………………………….. 

………………………………………………………………………………………………………….. 

………………………………………………………………………………………………………….. 

………………………………………………………………………………………………………….. 

………………………………………………………………………………………………………….. 

………………………………………………………………………………………………………….. 

………………………………………………………………………………………………………….. 

………………………………………………………………………………………………………….. 

………………………………………………………………………………………………………….. 

………………………………………………………………………………………………………….. 

………………………………………………………………………………………………………….. 

………………………………………………………………………………………………………….. 

……………………………………………………………………………………………………….…. 

………………………………………………………………………………………………………….. 

……………………………………………………………………………………………………….…. 



Q 11. 

 

Q 12. 

 

Q.13. 



 

Q.14. 

 



 15. 

 

Q .16. 

 



 

Q 17. 

 

 

Q.18. 

 



 

Q 19. 

 

Q 20. 

 



 

Q 21. 

 



 

Q 22. 

 



 

 

 

 

 

 

 

 



Q 23. 
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