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Section I    2018 Ext 1 Prelim Final Adjusted 
 
10 marks 
Attempt Questions 1–10 
Allow about 10 minutes for this section 
 
Use the multiple-choice answer sheet for Questions 1–10. 
 
1 Which of the following expressions is equal to cos 5𝑥𝑥 cos 3𝑥𝑥 + sin 5𝑥𝑥 sin 3𝑥𝑥? 
 

(A)  sin 2𝑥𝑥 

(B)   cos 2𝑥𝑥 

(C)   sin 8𝑥𝑥 

(D)   cos 8𝑥𝑥 

 
2 What is the Cartesian equation of the parabola  𝑥𝑥 = 4𝑡𝑡, 𝑦𝑦 = 4𝑡𝑡2 ?  

 
(A)  𝑥𝑥2 = −4𝑦𝑦 

(B)   𝑥𝑥2 = −8𝑦𝑦 

(C)   𝑥𝑥2 = 4𝑦𝑦 

(D)   𝑥𝑥2 = 8𝑦𝑦 

3 Seven people are to be seated around a circular table. If two particular people must be 
seated together, how many seating arrangements are possible? 
 
(A)   7! 

(B)   5! × 2 

(C)    6! 

(D)    6! × 2 

 

4 Find the values of 𝑎𝑎 and 𝑏𝑏 such that the graph of 𝑦𝑦 = (𝑎𝑎𝑎𝑎 − 7)(𝑥𝑥 − 𝑏𝑏)2 cuts the x-axis at 𝑥𝑥 =
3.5 and touches the x-axis at 𝑥𝑥 = 5. 
 
(A)   𝑎𝑎 = 2,𝑏𝑏 = 5 

(B)  𝑎𝑎 = 5,𝑏𝑏 = 2 

(C)  𝑎𝑎 = 3.5,𝑏𝑏 = 5 

(D)   𝑎𝑎 = 5,𝑏𝑏 = 3.5 
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6 Find the derivative of 3( )
(4 1)

xf x
x

=
+

 with respect to x. 

(A)  4
1

(4 1)
x
x
+
+

 

(B)  4
1 8

(4 1)
x

x
−
+

 

(C)  2
1

(4 1)
x
x
+
+

 

(D)   2
1 8

(4 1)
x

x
−
+

 

7 Simplify  
(𝑛𝑛−1)!𝑛𝑛!

(𝑛𝑛!)2
 

 
(A)   𝑛𝑛 

(B)    1n
n
−   

(C)   
2

1
n

  

(D)   1
n

  

8 If 𝜃𝜃 is an acute angle, where sin𝜃𝜃 = 
1
√5

 , find the exact value of sin 2𝜃𝜃. 

(A)    
4
5

  

(B)   
2
5

  

(C)   
1

2 5
 

(D)   
2
5

 

9 The remainder when the polynomial 𝑃𝑃(𝑥𝑥) = 𝑥𝑥4 − 6𝑥𝑥3 − 5𝑥𝑥2 + 7 is divided by   𝑥𝑥2 + 1 is 
𝑎𝑎𝑎𝑎 + 13. 
What is the value of 𝑎𝑎? 
 
(A)  -6 

(B)   6 

(C)   -2 

(D)   2 
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Section II 

45 marks 
Attempt Questions 11–13 
Allow about 1 hour and 20 minutes for this section 
 
Answer each question in the appropriate writing booklet. Extra writing booklets are available. 
 
In Questions 11–13, your responses should include relevant mathematical reasoning and/or 
calculations. 
 
Question 11 (15 marks) Use a SEPARATE writing booklet. 
 
(a) In how many ways can a committee of 3 boys and 3 girls be formed  1 

from a group of 6 boys and 8 girls? 
 

(b) By making the substitution tan
2

t θ
= , prove that cosec + cot cot

2
θθ θ =   2 

 

(c) Solve  
4

𝑥𝑥+1
 < 3.         2 

 
 

(d) If the roots of the equation 𝑥𝑥3 − 5𝑥𝑥2 + 3𝑥𝑥 − 2 = 0 are 𝛼𝛼, 𝛽𝛽 and 𝛾𝛾,  
find the value of: 
 
(i) 𝛼𝛼 + 𝛽𝛽 + 𝛾𝛾         1 
 
(ii) 𝛼𝛼𝛼𝛼 + 𝛽𝛽𝛽𝛽 + 𝛾𝛾𝛾𝛾         1 

 
(iii) 𝛼𝛼2 + 𝛽𝛽2 + 𝛾𝛾2         2 
 
 

(f)  (i) Prove that  
sin(2𝜃𝜃)

1+cos(2𝜃𝜃)
 = tan 𝜃𝜃.      2 

 
 

(ii) Hence, find the exact value of tan 22.5°, giving your answer  2 
with a rational denominator. 

 
 

End of Question 11 
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Question 12 (15 marks) Use a SEPARATE writing booklet. 
 

(a) Consider the function   𝑦𝑦 = 
𝑥𝑥

2−𝑥𝑥
  . 

 
(i) State the equation of the vertical and horizontal asymptote.  2 

 
(ii) Sketch the graph of the function, including all asymptotes   2 

and intercepts where necessary. 
 
 

(b) Find the number of ways the letters of the word ANGLE can be arranged in 
a straight line so that:  
(i) No two consonants are next to each other     
(ii) The three consonants are side by side     1 
 
(iii) Exactly 2 of the 3 consonants are side by side.    1 
 
 

(e) A man is walking on a straight, level road with his GPS and inclinometer.  
 
At point A on the road, due east of a distant tower, he measures the angle of 
elevation to the top of the tower, T, to be 10°.  
 
After walking 1000 metres on the road to point B, he measures the angle of 
elevation to T to be 8°.  
 
Let O represent the base of the tower, h be the height of the tower and ∠𝑂𝑂𝑂𝑂𝑂𝑂 =
90°. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(i) Show that 𝑂𝑂𝑂𝑂 = 
ℎ

tan10°
  and find a similar expression for 𝑂𝑂𝑂𝑂.  2 

 
(ii) Hence, find the value of h , to the nearest metre.   2 
 
 

End of Question 12 

Question 13 (15 marks) Use a SEPARATE writing booklet. 
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(c) Consider the polynomial 𝑃𝑃(𝑥𝑥) = 𝑥𝑥3 + 𝑐𝑐𝑥𝑥2 − 9𝑥𝑥 + 𝑑𝑑 

 
(i) Find the values of 𝑐𝑐 and 𝑑𝑑 given that (𝑥𝑥 − 3) is a factor of 𝑃𝑃(𝑥𝑥) and 

the remainder is 42 when 𝑃𝑃(𝑥𝑥) is divided by (𝑥𝑥 − 4). 
 
 

(ii)   Fully factorise the polynomial 𝑃𝑃(𝑥𝑥) as a product of linear factors.   2 
 
 
(iii) Hence, sketch the graph of 𝑃𝑃(𝑥𝑥), showing any x and y-intercepts.   2 

 
 
 

 

2 
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