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Section I   
 
8 marks 
Attempt Questions 1 – 8 
Allow about 12 minutes for this section 
 
Use the multiple-choice answer sheet provided for Questions 1 to 8. 

 
1. Which graph represents a one to many relation? 

 (A)                                                                (B)       
   
 
 
 
 
 
 
 
 
 (C)                                                                 (D)  
 
 
 

 

 

 

 

     

 
2. Given the equation , which of the following statements is correct? 

 
 (A)      The equation has equal roots. 

 
 (B) The equation has no real roots. 

 
 (C) The equation has distinct real roots. 

 
 (D) The equation has rational roots. 
 

 

 

052 2  xx
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3. Simplify  
cos  ( 

π

2
 − 𝑥 )

cos 𝑥
. 

 (A)  −1   
 
 (B)  − tan 𝑥   
 
 (C)  tan 𝑥       
 
 (D)  1 
 
 
4. Consider the function 𝑓(𝑥) = |𝑥 + 2| + 1 . 

 Which of the following is true at the point (– 2, 1) of this function?  
 
 (A) The function is continuous and differentiable. 

 (B) The function is discontinuous but differentiable. 

 (C) The function is continuous but not differentiable. 

 (D) The function is discontinuous and not differentiable. 

 

5.  Given that (
1

 2
)

𝑥

≥
1

1 024
. 

             Which of the following is correct? 
 
 (A)  log10 𝑥 ≤ 1   
 
 (B)  log10 𝑥 ≥ 1   
 
 (C)   𝑥  ≥  10   
 
 (D)   𝑥  ≤  10 
 
 
6.    A polynomial which has a leading coefficient of 3 has a single root at 𝑥 = 4, triple root at 
 𝑥 = 2 and double root at 𝑥 = −3. Which is the polynomial function that best describes 
 the information ? 
 

(A) 𝑦 = 3(𝑥 − 4)(𝑥 − 3)2(𝑥 − 2)3 . 

            (B)  𝑦 = 4(𝑥 − 3)(𝑥 − 2)2(𝑥 − 3)3. 
 
            (C)       𝑦 = 3(𝑥 − 4)(𝑥 + 3)2(𝑥 + 2)3 .   
 
            (D)  𝑦 = 3(𝑥 − 4)(𝑥 + 3)2(𝑥 − 2)3. 
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7.  If 𝑦 =
𝑥2

𝑥−1
 then     

 

(A)   
𝑥2−2𝑥

(𝑥−1)2
                                                                   

  

(B)   
𝑥2−𝑥

(𝑥−1)2
     

 

(C)         
𝑥2+2𝑥

(𝑥−1)2
                                          

 

(D)   
𝑥2+𝑥

(𝑥−1)2
           

   
 
 
 

8.   If 𝑓(𝑥) = √𝑥 and 𝑔(𝑥) = 16 − 𝑥2 then which of the following is true for 𝑓(𝑔(𝑥))? 
 

(A)  Domain is  and range is  . 

  
            (B)       Domain is  and range is . 

 
            (C)       Domain is  and range  is   . 

    
            (D)       Domain is  and range is   .      

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

End of Section I 
 
 
 


dx

dy

 4,0  4,0

 4,4  4,0

 4,4  4,0

 4,4  4,0
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Section II   
 
73 marks 
Attempt Questions 9 – 29 
Allow about 108 minutes for this section 
 
Answer the questions in the spaces provided.  
Your answers should include relevant mathematical reasoning and/or calculations. 
Extra writing space is provided at the back of this booklet. 
               Marks 

 
Question 9  (2 marks)      
 
Simplify the following expression with a rational denominator. 

   
1

√3
−

1

9
          2 

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

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

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

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

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

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

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

Question 10  (2 marks) 
 

Show that  log3 (
1

9
) − log3(√3) + log3(27) =

1

2
. 2 

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

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

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

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

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

………………………………………………………………………………………………………………………………. 
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Question 11  (2 marks) 
 
Express sin(𝜋 − 𝛼) − sin (2𝜋 − 𝛼) in terms of sin 𝛼.       2 

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

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

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

 

Question 12  (3 marks) 

Given that √2 cos 𝑥 = −1, where 
𝜋

2
 < 𝑥 < π: 

 

(a) solve for 𝑥.    1 
           
……………………………………………………………………………………………………………………………………. 

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

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

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

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

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

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

(b) find the exact value of tan 𝑥. 2 

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

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

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

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

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

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

……………………………………………………………………………………………………………………………………. 
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Question 13 (2 marks) 
 

Simplify       
6𝑥3 × 5𝑥−1

2𝑥6 × 10𝑥−2  . 2 

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

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

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

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

 
Question 14  (3 marks) 
 
Differentiate 𝑦 = 2𝑥 − 3𝑥2  from first principles. 3 

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

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

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

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

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

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

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

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

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

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

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

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

……………………………………………………………………………………………………………………………………. 
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Question 15  (5 marks) 
 
Differentiate the following expressions with respect to 𝑥. 
 

(a) 𝑦 = 2𝑥6 − 3𝑥 + 
7

𝑥
             1 

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

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

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

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

 

(b) 𝑦 = (2𝑥3 − 5𝑥)4 2 

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

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

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

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

 

(c) 𝑓(𝑥) = 3𝑥√𝑥3 2   

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

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

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

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

……………………………………………………………………………………………………………………………………. 
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Question 16  (4 marks) 

The sketch of 𝑦 = 𝑓(𝑥) is shown below. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
(a) Use the graph of 𝑦 = 𝑓(𝑥) to draw a neat sketch of 𝑦 = 𝑓(−𝑥). 2 
 
   
 
 
 
 
 
 
 
 
 
 
 
 
(b) Use the graph of 𝑦 = 𝑓(𝑥) to draw a neat sketch of 𝑦 = −𝑓(−𝑥). 2 
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Question 17 (5 marks) 

Solve the following equations for 𝑥. 

(a)          3 

 

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

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

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

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

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

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

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

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

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

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

 (b) 3𝑥 = 0.024 (leave your answer correct to 2 decimal places). 2 

 

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

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

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

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

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

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

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

 

 

  27log
3

2
2loglog aaa xx 
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Question 18 (5 marks) 
  

The curve shown below has the equation 𝑦 =
1
3

𝑥3 − 4𝑥2 + 8𝑥 + 3. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The point 𝑃 has the coordinates (3, 0). 
 
(a) Show that 𝑃 lies on the curve. 1 
 
……………………………………………………………………………………………………………………………………. 

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

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

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

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

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

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

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

 

 

𝑦 

𝑥 
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 (b) Find the equation of the tangent at 𝑃. 2 

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

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

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

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

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

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

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

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

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

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

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

(c) Another point 𝑄 also lies on the curve.  The tangent to the curve at 𝑄 is parallel to the  

 tangent at 𝑃.  Find the coordinates of 𝑄. 2 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

……………………………………………………………………………………………………………………………………. 
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Question 19 (4 marks) 

In the diagram below, the surf shop at 𝑆 is 20 km across the bay from post office at 𝑃.  The 
distance from the surf shop to the lighthouse at 𝐿 is 22 km and ∠ 𝑆𝑃𝐿 is 60°. 

Let the distance 𝑃𝐿 be 𝑥 kilometres. 

  

 

 

 

 

(a) Using the cosine rule, show that 𝑥2 − 20𝑥 − 84 = 0.         2 

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

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

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

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

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

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

(b) Hence, find the distance from the post office to the lighthouse.  2 
 Give your answer to 1 decimal place. 
 
……………………………………………………………………………………………………………………………………. 

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

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

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

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

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

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

……………………………………………………………………………………………………………………………………. 
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Question 20 (2 marks) 
 

Sketch the function of 𝑓(𝑥) = 2(3𝑥) + 1. 2 

  

 

 

 

 

   

  

 
 
Question 21  (2 marks) 
   2 
The graph of y = sin x for 0 ≤ 𝑥 ≤ 2𝜋  is drawn on the axes below. 

Draw and label a neat sketch of y = cosec x for 0 ≤ 𝑥 ≤ 2𝜋.   
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Question 22 (5 marks) 

The diagram shows two sectors OAB and OCD with the same centre O, such that  
OBC and AOD are two straight lines. The radius OA of the smaller sector OAB is 6 cm, while the 
radius OD of the larger sector is 8 cm. 
 

The area of triangle OCD is 16√3 cm2. 
 

 

 

 

 

 

 

 

 

 

(a) Find the size of the obtuse angle COD in radians.          2 
  
……………………………………………………………………………………………………………………………………. 

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

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

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

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

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

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

 (b) Find the exact length of the arc CD.       1 

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

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

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

 (c) Find the area of sector OAB.                 2 
 

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

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

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

O 

NOT TO 

SCALE 

A D 

C 

B 

6 cm 8 cm 
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Question 23   (3 marks) 
 
The function 𝑦 = 𝑓(𝑥) below has turning points at the origin and at (3, 12) and (12, –120). 

 

 

 

 

 

  
 
 
 
 
 

(a)  For what 𝑥 − values is the function increasing?   1 
  

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

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

 (b)       Sketch the gradient function of 𝑦 = 𝑓(𝑥).     2 
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Question 24  (3 marks) 
 
The angle of elevation of the top of a tower (T) from a point A due East of the tower is 60°.       3 
From a point B due South of A, the angle of elevation of T is 15°. A and B are at the same 
elevation as the base of the tower. If the distance AB = 1 km, find the height (h) of the tower. 
 
  
 
 
 
 
 
 
 

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

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

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

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

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

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

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

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

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

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

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

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

 

T

A

60°

B

15°
1 km

h

N
o
rt
h

C
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Question 25  (3 marks)  
 

 Show that if 𝑦 = 𝑥√2𝑥 − 1  then 
𝑑𝑦

𝑑𝑥
=

3𝑥−1

√2𝑥−1
 . 3 

 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

……………………………………………………………………………………………………………………………………. 
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Question 26 (4 marks) 

A particle moves along the x-axis such that its displacement from the origin (in cm) at a  4 

time t (seconds) is given by the equation: 

                                  𝑥 = 2𝑡3 + √𝑡. 

Find the velocity and acceleration of the particle after 9 seconds. 

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

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

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

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

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

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

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

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

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

Question 27  (5 marks)  
 
A water tank is being filled at a variable rate. The height of the water, h cm, at any time, t 
minutes can be described by, 
 ℎ(𝑡) = 2𝑡2 − 4𝑡 + 50. 
Find: 
 
(a) the initial height of water in the tank. 1 

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

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

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

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

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

…………………………………………………………………………………………………………………………………… 
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(b) the instantaneous rate at which the height is changing at 4 minutes.         2 

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

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

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

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

 (c) the average rate at which the height has changed over the first 4 minutes.     2  

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

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

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

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

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

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

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

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

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

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

 

 
 
 
 
 
 
 
 
 
 
 
 
 



St George Girls High School   
Year 11 Course – Mathematics Advanced – Assessment Task 3 – 2019  
 

 

− 22 − 
 

Question 28 (4 marks)  
 
 On the Richter scale, the magnitude 𝑅 of an earthquake of intensity 𝐼 is modelled by  

 the  formula 𝑅 = log10 (
𝐼

𝐼0
), where 𝐼0 is a reference intensity used for comparisons. 

 
(a)  Find the magnitude of an earthquake that is 2.1 million times more intense  2 
 than the reference intensity. Give your answer to 1 decimal place. 
 

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

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

(b)    In Japan an earthquake was recorded to have of magnitude 7.2 on the  2 

 Richter scale in 2002.  

 

 How many times more intense is this than the reference intensity? Give your answer  

to 3 significant figures. 

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

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

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

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

Question 29  (5 marks)  
 
Boyles Law is a gas law that states that the pressure 𝑃 in a container is inversely proportional  
to the volume 𝑉 of the container, assuming the gas is at the same temperature at all times.  For a 
particular canister, the volume is 28 cm3 and the pressure is 2.5 kg/cm, 
 
(a) Show that the equation that models the above information is:       2 
 

                   𝑃 =
70
𝑉

 .  

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

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

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

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

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

……………………………………………………………………………………………………………………………………. 
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 (b) Find the exact volume of the canister if the pressure is 3.75 kg/cm. 1  
 
……………………………………………………………………………………………………………………………………. 

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

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

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

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

 
(c) If the volume in (b) is halved, what effect will this have on the pressure? 2 
 Verify your answer by finding the pressure. 
 
……………………………………………………………………………………………………………………………………. 

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

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

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

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

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

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

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

 

 

 

 

 

 

 

End of Assessment Task 
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Section II extra writing space 
 
If you use this space, clearly indicate which question you are answering. 
 
………………………………………………………………………………………………………………………………. 
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Section I 
 

Year 11 Course 

Mathematics Advanced 

Assessment Task 3 

2019 

 

Multiple-choice Answer Sheet - Questions 1 – 8 

 

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

 

Sample 2 + 4   =  (A) 2 (B) 6 (C) 8 (D) 9 
 

  A  B  C  D  
 

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

If you change your mind and have crossed out what you consider to be the correct answer, then indicate 
this by writing the word  correct  and drawing an arrow as follows: 
         correct 
 

  A  B  C  D  
 

 

1. A   B   C   D  

2. A   B   C   D  

3. A   B   C   D  

4. A   B   C   D  

5. A   B   C   D  

6. A   B   C   D  

7. A   B   C   D  

8. A   B   C   D  

 








































































