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Section I  

Write your answers on the multiple choice answer sheet provided. 

1.  The probability of success in a Bernoulli trial is 0.3. What is the variance? 
 

(A) 0.09 

(B) 0.7 

(C) 0.3 

(D) 0.21 

 

2. Which one of the following is a first-order linear differential equation? 
 
(A) 𝑥𝑥𝑦𝑦′ = 14𝑥𝑥2 + 9𝑦𝑦  

(B) 𝑦𝑦′′ + 2𝑦𝑦′ − 8𝑦𝑦 = 0 

(C) 𝑦𝑦2 + 𝑦𝑦 + 𝑥𝑥 = 0 

(D) 𝑦𝑦′𝑦𝑦 − 2𝑥𝑥2𝑦𝑦2 = 14𝑥𝑥 

 
3. How many arrangements of the letters of the word ‘OLYMPIC’ are possible if the C and the L 

are to be together? 
 

(A) 120   

(B) 720 

(C) 240 

(D) 1440 

 

4. If 𝑃𝑃(𝑥𝑥) = 𝑥𝑥3 − 6𝑥𝑥2 + 9𝑥𝑥 + 𝑘𝑘 has a root of multiplicity 2 then a possible value of k  is which 
of the following? 
 

(A) 𝑘𝑘 = 4 

(B) 𝑘𝑘 = 1 

(C) 𝑘𝑘 = −4 

(D) 𝑘𝑘 = −1 
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5. The derivative of sin−1 �3𝑥𝑥
4
�  is which of the following? 

(A) 0.75
√1−3𝑥𝑥2

 

(B) 3
√16−9𝑥𝑥2

 

(C) 3

�1−9𝑥𝑥
2

16

 

(D) 1
√16−9𝑥𝑥2

 

 

6. A random variable X  is defined by 𝑃𝑃(𝑋𝑋 = 𝑘𝑘) = �15
k �  (0.29)𝑘𝑘(0.71)15−𝑘𝑘 for                           

𝑘𝑘 =  0, 1, 2, … , 15. 
What is the mean of X ?  
 

(A) 0.29 

(B) 0.71 

(C) 4.35 

(D) 10.65 

 

 
7. How many of the following statements are true? 

|�⃗�𝑎| + �𝑏𝑏�⃗ � = ��⃗�𝑎 + 𝑏𝑏�⃗ � means that �⃗�𝑎 and 𝑏𝑏�⃗  have the same direction. 

|�⃗�𝑎| + �𝑏𝑏�⃗ � = ��⃗�𝑎 − 𝑏𝑏�⃗ � means that �⃗�𝑎 and 𝑏𝑏�⃗  have the opposite directions. 

|�⃗�𝑎| + �𝑏𝑏�⃗ � = ��⃗�𝑎 − 𝑏𝑏�⃗ � means that �⃗�𝑎 and 𝑏𝑏�⃗  have the same magnitude. 

|�⃗�𝑎| − �𝑏𝑏�⃗ � = ��⃗�𝑎 − 𝑏𝑏�⃗ � means that �⃗�𝑎 and 𝑏𝑏�⃗  have the same direction. 

     

(A) 1 

(B) 2 

(C) 3 

(D) 4 
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8. The slope field that represents the differential equation 𝑑𝑑𝑑𝑑
𝑑𝑑𝑥𝑥

= 𝑥𝑥
2𝑑𝑑

  is which of the following? 

(A) (B) 

  
(C) (D 

 

 

9. If the point P (4, a) is on the graph of parametric equations 𝑥𝑥 = 𝑡𝑡
2

,𝑦𝑦 = 2√𝑡𝑡, there is another 

point F(2,0), such that �𝑃𝑃𝑃𝑃�����⃗ � is which of the following? 
 
(A) 4  

(B) 5  

(C) 6  

(D) 7  
 

10. It is given that �⃗�𝑎 = (−3, m),𝑏𝑏�⃗ = (4, 3). If the angle between vector �⃗�𝑎 and 𝑏𝑏�⃗  is an obtuse 
angle, what is true for the value of 𝑚𝑚? 
 
(A)  m < 4  

(B)  m < 4 and m ≠ − 9
4
 

(C)  m > 4 

(D)  m ≠ 4 and m > − 9
4
 

 

 

Section II begins on the next page 
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Section II  

60 marks  

Attempt Questions 11-14 

Allow about 1 hour and 45 minutes for this section  

Start each question on a new page. Extra paper is available.  

In Questions 11-14, your responses should include relevant mathematical reasoning and/ or calculations. 

 

Question 11 (15 marks) Start a new page. 

a) Find � 5
2+𝑥𝑥2

𝑑𝑑𝑥𝑥.            2 

 

b) In a dice game, success is defined as obtaining a total of 9 when throwing two dice.   3 
Six rounds of the game are played. Find the probability of at least five successes. 
Give your answer to 3 significant figures. 

 
c) (i)         Express 3 cos𝜃𝜃 + 4 sin𝜃𝜃  in the form 𝑅𝑅 cos(𝜃𝜃 − 𝛼𝛼) , where 𝑅𝑅 > 0 and 0 < 𝛼𝛼 < 𝜋𝜋

2
. 2 

 
(ii)        Hence find, without the use of calculus, the coordinates of the turning point(s) 2 
  of the curve 

𝑦𝑦 =
2

3 cos𝜃𝜃 + 4 sin𝜃𝜃
 

      
               in the interval [0,2𝜋𝜋]. 
 
(iii)       The function 𝑓𝑓 is defined by 𝑓𝑓(𝜃𝜃) = 1 − 3 cos 2𝜃𝜃 − 4 sin 2𝜃𝜃 , 𝜃𝜃 ∈ ℝ , 0 < 𝜃𝜃 < 𝜋𝜋. 

 
α) State the range of 𝑓𝑓.        1 
 
β) Solve the equation 𝑓𝑓(𝜃𝜃) = 0.       2 

 
 

d) (i) Given A (-2, 3), B (4, -5), C (-7, -6) and D (-5, -2), find the vector projection of  2 
  𝐴𝐴𝐴𝐴�����⃗  on to 𝐶𝐶𝐶𝐶�����⃗  .           
 
(ii) What is the vector component of 𝐴𝐴𝐴𝐴�����⃗  perpendicular to 𝐶𝐶𝐶𝐶�����⃗  ?    1 
 
 
 
 

 

 

Question 12 (15 marks) Start a new page. 
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a) Consider the parabola 𝑥𝑥2 = 8(𝑦𝑦 − 3). 
(i) Sketch the parabola labelling its vertex.       1 
(ii) The area bounded by the parabola and the line 𝑦𝑦 = 5 is rotated about the 𝑥𝑥-axis. 3 

Find the volume of the solid formed.  

 

b) It is known that 80% of patients with a certain disease can be cured with a certain drug. 2  
What is the probability that amongst 150 patients with the disease, at most 37 of them 
cannot be cured with the drug? You must justify the use of the normal approximation. 

 

c)  (i)      Show that           1 

tan �𝜃𝜃 +
𝜋𝜋
6
� =

1 + √3 tan 𝜃𝜃
√3 − tan 𝜃𝜃

 

        
 (ii)     Hence, or otherwise, solve for 0 ≤ 𝜃𝜃 ≤ 𝜋𝜋,       2 

1 + √3 tan𝜃𝜃 = �√3 − tan 𝜃𝜃� tan(π − 𝜃𝜃)       

 

d) A 3 × 3 grid is to be filled with numbers from the set {−1, 0, 1}. Prove that among the  2 
sums by rows, columns and diagonals, there are at least 2 of these sums equal.    
 

 
e) In the isosceles triangle ABC , |𝐴𝐴𝐴𝐴�����⃗ | = �𝐴𝐴𝐶𝐶�����⃗ �.    D  is the midpoint of side AB  and E  is the   

midpoint of side AC.    𝐶𝐶𝐶𝐶�����⃗  is perpendicular to 𝐴𝐴𝐵𝐵�����⃗ . 
 
(i) Draw the diagram and label ∠𝐴𝐴𝐴𝐴𝐶𝐶 = 𝜃𝜃 and �𝐴𝐴𝐶𝐶�����⃗ � = 𝑟𝑟.     1 

(ii) Hence noting that 𝐶𝐶𝐶𝐶�����⃗  may be written as  𝐴𝐴𝐶𝐶�����⃗ − 𝐴𝐴𝐶𝐶�����⃗ , or otherwise, use vector   3 

methods to find the value of ∠𝐴𝐴𝐴𝐴𝐶𝐶.   

 

 

 

 

Question 13 (15 marks) Start a new page. 
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a) Use the substitution 𝑢𝑢 = √𝑥𝑥 to find �sin√𝑥𝑥
√𝑥𝑥

𝑑𝑑𝑥𝑥.      2 

 

b) A tank contains a saltwater solution consisting initially of 20 kg of salt dissolved into 10 L of water. 
Fresh water is being poured into the tank at a rate of 3 L/min and the solution (kept uniform by 
stirring) is flowing out at 2 L/min.  
 

 
(i) Show that 𝑄𝑄, the amount of salt (in kilograms), at time 𝑡𝑡 (in minutes) satisfies the  2 

equation  
𝑑𝑑𝑄𝑄
𝑑𝑑𝑡𝑡

= −
2𝑄𝑄

(10 + 𝑡𝑡)
 

           
 

(ii) Solve the differential equation given in (i) to find the amount of salt in the tank  3 
after 5 minutes. Answer in kilograms correct to 2 decimal places.      

 

 

c) (i)  Show that sin 2𝜃𝜃 + sin 4𝜃𝜃 − sin 6𝜃𝜃 = 4 sin 3𝜃𝜃 sin 2𝜃𝜃 sin𝜃𝜃.    2 
 
(ii) Hence, solve sin 2𝜃𝜃 + sin 4𝜃𝜃 = sin 6𝜃𝜃 for 0 ≤ 𝜃𝜃 ≤ 𝜋𝜋.     2 

 

 

 

 

Question 13 continues on the next page 

 

 

Question 13 (continued) 
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Hence  

𝑉 = 1
L

min
𝑡 + 10 L … (2) 

 
Combining (1) and (2): 
 

𝛿𝑄 =
𝑄

ቀ1
L

min
𝑡 + 10 Lቁ

൬−
2𝐿

min
൰ 𝛿𝑡 

 
𝛿𝑄

𝛿𝑡
= −

2𝑄

𝑡
L

min + 10 L
 

 
Assuming the units now implied,  
 

𝑑𝑄

𝑑𝑡
= lim

ఋ௧→

𝛿𝑄

𝛿𝑡
= −

2𝑄

10 + 𝑡
 

 
 
(ii) 
 
The equation is separable, and assuming the units of 𝑄 to be kg, 
we have 
 

න
𝑑𝑄

𝑄

ொ

ଶ

= −2 න
𝑑𝑡

10 + 𝑡

ହ

 

 

 
log 𝑄 − log 20 = −2(log(15) − log 10) 

 

log 𝑄 = log
80

9
 

 
So, 𝑄 ≈ 8.89 kg. 
 
 

□ 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

1 
 
 
 
 
 
 
 
 

1 
 
 

1 
 
 
 
 

1 
 
 
 
 
 
 
 
 
 
 
 
 


















