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Question 1 –    Algebra, Equations and        Total    
                   Inequalities 
 

 
a) 

 
MULTIPLE CHOICE QUESTION 
Which of the following is equivalent to:  !

!

"!
÷ 𝑥#𝑦$%   (circle one) 

(A) !
"

"#
 

 
(B)  !

$

"#
 

 
(C)  !

$

""
 

 
(D) 	!

$

"%
 

 

 
[1] 

 
b) 

 
Solve the equation: %!

#
− 3% = 1 

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

 
[2] 

 
c) 

 
Solve the inequality: 8 − 2𝑥 ≤ 𝑥 + 4 
 
…………………………………………………………………………………………………… 
  
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 

 
[2] 

       / 12 
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d) 

 
Solve 2𝑥 + 3𝑦 = 28 and 3𝑥 + 2𝑦 = 27 simultaneously. 
 
…………………………………………………………………………………………………… 
  
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
 

 
[2] 

 
e) 

 
Rationalise and fully simplify (for 𝑥 ≠ 4) 
𝑥 − 4
√𝑥 + 2

 

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

 
[2] 
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f) 

 
Fully simplify the following expression.   
 

2
(𝑥 + 1)(𝑥 − 1) −

1
𝑥 − 1 

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

 
[3] 

 End Of Question 1  
 
Question 1 extra writing space. 
If you use this space, clearly indicate which question you are answering. 
 

…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
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…………………………………………………………………………………………………… 
  
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
  
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
  
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
  
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
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Question 2 –    Functions and Further         Total    
                   Functions 
 

 
a) 

 
MULTIPLE CHOICE QUESTION 
If 𝑓(𝑥) 	= 	5𝑥 − 2, which of the following is an expression for 
 (𝑓(𝑥))# − 𝑓(𝑥)?    (circle one) 
 

(A) 				25𝑥# − 25𝑥	 + 2 
 
(B)     25𝑥# − 25𝑥	 + 6 
 
(C)     25𝑥# − 15𝑥	 + 2 
 
(D) 				25𝑥# − 15𝑥	 − 2 

 

 
[1] 

 
b) 

 
For the function 𝑦 = 𝑥# + 4𝑥 + 6: 
 

i)       Find the value of the discriminant. 
 
…………………………………………………………………………………………………… 
  
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
 
  ii)      By using i) or otherwise, determine which of the following is correct. (circle one) 
 

(A)     The function has two real rational roots 
 

(B)     The function has two real irrational roots 
 

(C)     The function has one real root 
 

(D)     The function has no real roots 
 
 
 
 
 

Question b) continued over page… 

 
 

[1] 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
[1] 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

       / 12 



Name :                   Circle Teacher:   PPC   ADC   JMB    MXF  
______________________________________________________________________________________________________ 

_____________________________________________________________________________________ 
St Ignatius’ College Riverview – Year 11 Mathematics Advanced Task 3 - 2024  Page 7 of 29 

 
iii)      Find the coordinates of the vertex of  𝑦 = 𝑥# + 4𝑥 + 6. 

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

 
[1] 

 
c) 

 
Sketch the graph of  𝑦 = (𝑥 − 1)%, clearly indicating any x and y intercepts. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
[2] 

 
d) 

 
A circle on the number plane has equation 𝑥# + 𝑦# − 8𝑥 + 6𝑦 + 21	 = 	0. 
Find the centre and radius of the circle. 
 
…………………………………………………………………………………………………… 
  
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 

 
[2] 
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e) 

 
The graph of 𝑦 = 𝑘(𝑥)	is shown below. 
 
On the same set of axes, draw a neat sketch of 𝑦 = 𝑘(−𝑥).  Clearly show any x and y intercepts. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
[2] 

 
f) 

 
Find 𝑓(𝑔(𝑥)) given  𝑓(𝑥) 	= 	 𝑥# − 2𝑥 + 3	 and g(𝑥) 	= 	2𝑥 − 1.   
Fully simplify your answer. 
 
…………………………………………………………………………………………………… 
  
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 

 
[2] 

 End Of Question 2  
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Question 2 extra writing space. 
If you use this space, clearly indicate which question you are answering. 
 
…………………………………………………………………………………………………… 
  
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
  
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
  
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
  
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
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Question 3 – Trigonometry                           Total    
                    

 
a) 

 
MULTIPLE CHOICE QUESTION 
When simplified, sin(90°	 − θ) + cos(180° − θ) becomes:  (circle one) 
 

(A)     0 
 
(B)     1 

 
(C)     2 
 
(D)     cosθ 

 

 
[1] 

 
b) 

 
A sector of a circle with radius 4 cm has an angle of  &

'
  radians subtended at the centre.  Find the 

exact perimeter of this sector.   Give your answer in cm in exact form. 
 
…………………………………………………………………………………………………… 
  
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
 

 
[2] 

 
c) 

 
In , a = 23 cm, b = 21 cm and c = 18cm.  Find the size of .     
Give your answer correct to the nearest minute. 
 
…………………………………………………………………………………………………… 
  
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 

 
[2] △ABC ∠A

       / 12 
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d) 

 
In the diagram, below 𝐴𝐵𝐶 is a triangle in which  𝐴𝐵	 = 	2√6  ,  𝐴𝐶	 = 	6 ,   ∠𝐴𝐵𝐶	 = 	60( , and   
∠𝐴𝐶𝐵	 = 	45( .  𝐴𝐷	is the perpendicular from  𝐴  to 𝐵𝐶. 
 
 
 
 
 
 
 
 
 
 
 
 
 
i)    Find 𝐵𝐷.  Give your answer in exact form. 
 
…………………………………………………………………………………………………… 
  
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 

 
ii)    Hence, or otherwise show that 𝐵𝐶	 = 	√6 + 	3√2. 
 
…………………………………………………………………………………………………… 
  
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
[1] 

 
 
 
 
 
 
 
 
 
 
 
 

 
[1] 
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e) 

 
The diagram shows a point P which is 30 km due west of the point Q. 
The point R is 12 km from P and has a bearing from P of 070o. 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
i)       Find the distance of R from Q.   Give your answer in km to 1 decimal place. 
 
…………………………………………………………………………………………………… 
  
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
 
 ii)      Find the true bearing of R from Q.  
 
…………………………………………………………………………………………………… 
  
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
[1] 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

[2] 
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f) 

 
Consider the following circle with centre O and chord AB subtended by an angle of  &

%
  at the 

centre. 
 
 
 
 
 
 
 
 
 
 
 
 
 
Given the area of the shaded minor segment cut off by chord AB is 54𝜋 − 81√3	𝑐𝑚#,	 
find the value of the radius of the circle, r cm. 
 
…………………………………………………………………………………………………… 
  
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

[2] 

 End Of Question 3  
 
Question 3 extra writing space. 
If you use this space, clearly indicate which question you are answering. 
 

…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
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Question 4 – Calculus                                    Total    
                    

 
a) 

 
MULTIPLE CHOICE QUESTION 
If  𝑦 = √2𝑥 , which of the following is an expression for )"

)!
  (circle one) 

 
(A)      *

√!
 

 
(B)     *

√#!
 

 
(C)     *

#√!
 

 
(D)     *

#√#!
 

 

 
[1] 

 
b) 

 
The diagram below shows the graph of the curve. 𝑦 = 𝑓(𝑥) .  On the set of axes on the 
underneath, sketch the graph of the curve.𝑦 = 𝑓,(𝑥)  showing the shape of the curve and its x 
intercepts. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
[2] 

 

       / 12 
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c) 

 
Find the equation of the normal to the curve 𝑦 = 𝑥% + 4𝑥 + 7			at the point where x = 1.  
 
…………………………………………………………………………………………………… 
  
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 

 
[2] 

 
d) 

 
The position (in metres) of an object along a straight line after t seconds is modelled by 
  𝑥(𝑡) = 3𝑡# + 5𝑡 + 2				(𝑡 ≥ 0). 
 
Calculate the velocity of the object when t = 4 s.   
 
…………………………………………………………………………………………………… 
  
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
 

 
[1] 

 
e) 

 
Differentiate the following with respect to x: 
 
i)      𝑦 = √𝑥# − 5	 
 
…………………………………………………………………………………………………… 
  
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 

Question e) continues over page… 

 
[2] 
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ii)    𝑓(𝑥) = *-!#

.!-*
 

…………………………………………………………………………………………………… 
  
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
 
 
iii)      𝑦 = 𝑥#(2𝑥 + 1)..		 Fully factorise your answer. 
 
…………………………………………………………………………………………………… 
  
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 

 
[2] 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
[2] 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 

 End Of Question 4  
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Question 4 extra writing space. 
If you use this space, clearly indicate which question you are answering. 
 
…………………………………………………………………………………………………… 
  
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
  
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
  
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
  
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
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Question 5 –    Probability           Total    
                    

 
a) 

 
MULTIPLE CHOICE QUESTION 
Four cards, labelled 2, 3, 5 and 7, are placed on a table to form a four-digit number. 
How many different numbers greater than 3000 can be formed? 
 

(A)     6 
 
(B)     12 
 
(C)     18 

 
(D)     24 

 

 
[1] 

 
b) 

 
A packet contains 12 red, 8 green, 7 yellow and 3 black jellybeans. 
One jellybean is selected from the packet at random. 
 
What is the probability that the selected jellybean is red or yellow?  
 
…………………………………………………………………………………………………… 
  
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 

 
[1] 

 
c) 

 
A class has 25 students.  20 of them study at least one of Geography and Commerce.    
7 students study Geography and 17 study Commerce.   
 

i) Complete the Venn diagram to represent the class breakdown. 
 
 
 
 
 
 
 
 

Question c) continues over page… 

 
[2] 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

       / 12 

Geography Commerce
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ii)     Two students are chosen at random from the class.  Find the probability that both students 

chose to study exactly one of either Geography or Commerce.   
        Give your answer in simplest fraction form. 
 
…………………………………………………………………………………………………… 
  
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
 

 
[1] 

 
d) 

 
Neil tries to connect to his internet service provider.  The probability that he connects on any 
single attempt is 0.8. 
 
i)        What is the probability that he connects for the first time on his second attempt? 
 
…………………………………………………………………………………………………… 
  
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 

 
ii)        What is the probability that he is still not connected after his third attempt? 
 
…………………………………………………………………………………………………… 
  
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 

 
 
 
 

[1] 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

[1] 
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e) 

 
In a box there are 4 milk chocolates, 2 white chocolates and 2 dark chocolates.   
Three chocolates are chosen at random without replacement. 
 
Determine the probability that: 
 

i) All 3 are milk chocolate? 
 
…………………………………………………………………………………………………… 
  
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
 
 

 
       ii)        One of each type of chocolate is chosen? 
 
…………………………………………………………………………………………………… 
  
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
 
 
 
 
 

 
 
 
 

[1] 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

[2] 
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f) 

 
Alpine Air operates a daily a daily flight from Jindabyne to Sydney.  The probability of the 
flight departing on time, given there is fine weather in Jindabyne is 0.8, and the probability of 
the flight departing on time given that the weather is not fine is 0.5. 
 
In August, the probability of a day being fine is 0.4. 
 
Find the probability that on a particular day in August that the weather is fine in Jindabyne, 
given that the flight departs on time. Give your answer as a simplified fraction. 
 
…………………………………………………………………………………………………… 
  
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
 
 

 
[2] 

 

 End Of Question 5  
 
Question 5 extra writing space 
If you use this space, clearly indicate which question you are answering. 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
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Question 6 –  Exponential and               Total 
   Logarithmic Functions 
                  

 
a) 

 
MULTIPLE CHOICE QUESTION 
Simplify 2𝑙𝑛10	 − 	𝑙𝑛5	 and choose the correct answer 
 

(A) 					𝑙𝑛4 
 
(B)     𝑙𝑛15 
 
(C)     𝑙𝑛20 

 
(D) 					𝑙𝑛95 

 

 
[1] 

 
b) 

 
Given log/ 2	 = 	0.43 and log/ 3	 = 	0.68 , evaluate log/ 1.5	 
 
…………………………………………………………………………………………………… 
  
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
 

 
[1] 

 
c) 

 
If log! 7 +	 log!𝑚	= 	 log!(𝑚 + 12),  find the value of m.    
 
…………………………………………………………………………………………………… 
  
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 

 
[2] 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

       / 12 



Name :                   Circle Teacher:   PPC   ADC   JMB    MXF  
______________________________________________________________________________________________________ 

_____________________________________________________________________________________ 
St Ignatius’ College Riverview – Year 11 Mathematics Advanced Task 3 - 2024  Page 23 of 29 

 
d) 

 
Differentiate with respect to x:  𝑦 = 𝑒%! + 2𝑒$#! 
 
…………………………………………………………………………………………………… 
  
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
  
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
 
 
 

 
[2] 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
e) 

 
Solve for x:    3$'! = 	90$! 
 
…………………………………………………………………………………………………… 
  
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 

 
[2] 
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f) 

 
A radioactive substance with a mass of 150 grams decays according to the equation 

𝐴	 =	 150𝑒1
&'
#(2 , where A (grams) is the amount remaining after t days. 

 
Find, correct to the nearest whole day, the time taken for the substance to decay to half of it’s 
original mass. 
 
…………………………………………………………………………………………………… 
  
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
 
 

 
[2] 

 

 
g) 

 
Solve for x: 𝑒# 34 ! = 5𝑥	 + 24 
 
…………………………………………………………………………………………………… 
  
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
 
 

 
[2] 

 

 End Of Question 6  
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Question 6 extra writing space. 
If you use this space, clearly indicate which question you are answering. 
 
…………………………………………………………………………………………………… 
  
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
  
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
  
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
  
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
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Question 7 –  Trigonometric                   Total 
   Functions 
              

 
a) 

 
MULTIPLE CHOICE QUESTION 
What is 255° in radians?  (circle one) 
 

(A) 					5&
.

 
 
(B)     *5&

*#
 

 
(C)     **&

6
 

 
(D) 				*%&

7
 

 

 
[1] 

 
b) 

 
What is the exact value of 𝑠𝑖𝑛 #&

%
 ? 

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

 
[1] 

 
c) 

 
Solve the following equation for [0, 360°]:  2𝑠𝑖𝑛2𝜃 − 1 = 0 
 
…………………………………………………………………………………………………… 
  
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 

 
[2] 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

       / 12 
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d) 

 
Given that 𝑐𝑜𝑡𝛽 = − .

*#
  and that 𝑠𝑖𝑛𝛽 < 0  , find the value of 𝑐𝑜𝑠𝛽  . 

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

 
[2] 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
e) 

 
Fully simplify:   𝑐𝑜𝑡𝜃𝑠𝑒𝑐𝜃 
 
…………………………………………………………………………………………………… 
  
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 

 
[2] 
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f) 

 
Below is the graph of 𝑓(𝑥) 	= 	𝑠𝑖𝑛𝑥.       
 
On the axes below, sketch the graph of  𝑓(𝑥) 	= 	2𝑠𝑖𝑛𝑥	 − 1	for [0, 2𝜋].   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
[2] 

 

 
g) 

 
Show that 2𝑠𝑒𝑐#𝜃	 + 89:#;$#<(8#;

<(8#;
= 3𝑡𝑎𝑛#𝜃 

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

 
[2] 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

 End Of Question 7  
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Question 7 extra writing space. 
If you use this space, clearly indicate which question you are answering. 
 
…………………………………………………………………………………………………… 
  
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
  
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
  
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
  
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 

 
END OF PAPER 
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Question 1 - Algebra, Equations and 
Inequalities 

Total .__I __ /_1_2 _ ___,J 

a) MULTIPLE CHOICE QUESTION [1] 
6 

Which of the following is equivalent to: x 
6
..,... x2y-3 (circle one) 

y 
3 

'::;! ;x_,,c, (A)~ I y2 ·x 
j~ ri. -3 

4 X- J 
(B) ~ 

y2 :X,,b j_~ - ~ 

® 'jc. i.: 
-::. '):...,\,.\ 

c0 4 ✓ (D) ~ J'l, y9 

b) Solve the equation: I;- - 31 = 1 [2] 

~ - ~ ~ \ or .X- - ~ ::. - \ ........... :i ··:; ' . 
. • . . . . . . . . . . i)(.,,... :::. .. 4 ' ::::>l-- •. ".;- •.. ~ ' ...•..........•................. ' . 

~ )., 
............. :x....- .~ .. 51 :)(-.; . :=: .. ~ . 

. . . . . . . . . .j ,:,c cc .~. , .?<c ,;. . Y: .1. . . . . . . . . . . . . . . . . . . . . . ~<> ti:,. ~~ s, 2 r11M\U 

································•··•···············································~···~···~······ \ ~~ 

c) Solve the inequality: 8 - 2x ~ x + 4 
a - ?>x.. ~ L\ ............ D - . 

··············~ .. ~~ .. ::(::,.,--:-,.~ . 

··············\ ~?/ 1t····················· \""~t:j.~~ ~~~~~ ···································································· ·~···~···~·~·tt····· 

[2] 
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d) Solve 2x + 3y = 28 and 3x + 2y = 27 simultaneously. [2] 

.... ~~ .. t~·.P.·j··?- i.i Q) . 

... . ;?.~ !- ½ .. :: .. d;7 ~ . 
CD .. ~?...:. ~ :.K- .. :i-:. ~·'d·. :=: .. ~ Q) '. . 
®.. ~!? .. : ~ :: .?!.~ .. :-:-. ~j .. -:- .. ~- 2.1. .. (5) . 
~1·.-G).' :-:- .. 5'!:--:. :=-:- . :-: .. ,!;-, s . 

............ ~.-:-: ?. . 

s~Q. .. 0:- .. -:-: . S? .. .' 1~Q .. CD.' . 
. . . . . . . . . . ~. (.~"')_ :l. :)j. ~ .. +?S . 
. . . . . . . . . . . ! .9. ~- .. .?j .. ~ .. 1~ - ~~~ ~, .. a· .. v-~ ]_ .. "' 
·················· ?cy.:~i··················;__~·~·········~·;·········~•cr.j-( ~~· . 
... . cJ .. ······················[ ····;·0· .. q ~. 

e) Rationalise and fully simplify (for x -=I= 4) [2] 
x-4 

-Jx+2 

........ ~ ~ .~~ .~ ": F~ .. ~ .. 1 ~ ({. ~ .~??.?. .\{ 4 ?--) . 

.............. ~ .. '.- .. ~ ~~ .. ~.~··········· ············-···~~ . 

. . . . . . . . . . . --: ( ?.~ .. -:-: . Y1. ~~: .. ~. ?-),. ~ {. ~.~ ~ .. · . 

.. . .. . .. . .Cf~ .-t ?~Cf'~: .. -:-: .. ~~J . 

... .~ [-£:~~.?c)... .. ~ ~Qf ~$ .. ~:<:~· 
·································~·············································································· 

............ :0 0c. ~. ?- [.r~ .~ .. 2. \ \:-,\ !) .. ~,rlJ,4 icf- . t ~~ 

......................................................................... h ... ~~~~ .N~~-c. 
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f) Fully simplify the following expression. [3] 

2 
-------- 
(x + l)(x- 1) 

1 
x-1 

- :2 ....... _ ............. ...,..,_...,._,_,_ ~----········· . 

····-'-.!.··-'-'-••.:..,.• =··~~......_._.-'-' ........................•................•...............................•..••.•...•.... 

l'X-- t iXJL- 0 ~ ':)_ _ "'IL.- , ................................................................................. :·• , . 

-=- 1 - :x._ l~+-0 (_)(...-0 

: (~. ~(,;~ ?:. ::: ::: ::: ::: :: •~• ::: ::: :::: : ::: ::: :;: : ; ::c;z):::::: ::::::::: :; 
~ -:: .. ~) ~ ~-~·~Q. . 

Li\-,;~) - _ \ / 
.................................................................... -:77 ,....._-- v. . 

. . -:- :-: \. ~ \!--. ~~ . 
X t- \ 

. . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . M. <;; ~ ..1. '="' ,1:c, . X\tf. ~ ~ M 

.. ~.\~ .. ~;0.:{?Ll.t\~.: ::-: .. .1 ~.~~ ff~.~~····~·-··~··· ~ 'M 
:x., -t I ..................................................................................................................... 

.......................................................... &-~~V\ .. ~\#.\":ec. .... ~-~ el>Y'~ 

End Of Question 1 

Question 1 extra writing space. 
If you use this space, clearly indicate which question you are answering. 
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Question 2 - Functions and Further 
Functions 

Total / 12 

a) MULTIPLE CHOICE QUESTION 
If f (x) = Sx - 2, which of the following is an expression for 
(f (x))2 - f (x)? (circle one) 

(A) 25x2 - 25x + 2 

~25x2-25x +6 

(C) 25x2 - 15x + 2 

(D) 25x2 - 15x - 2 

- ? s .?C.: - d- () 'X.-- i' y - s 'X... + f"")_ 

-=- 'ls}; - 1 S"1- 1 ~ 

~® 

[1] 

b) For the function y = x2 + 4x + 6: 

i) Find the value of the discriminant. 

............... A .. :- .. P.~.-:-:.Y.½.~ . 
-:. y"L_ l..txl x. (o ............. ~ . 

[1] 

-=- - i .................................................................................................................. 

.......................................... [.b..'c ~ .. 3 \ . 

[1] 
ii) By using i) or otherwise, determine which of the following is correct. (circle one) 

(A) The function has two real rational roots 

(B) The function has two real irrational roots 

(C) The function has one real root 

® The function has no real roots 

.·. 0 

Quest ion b) continued over page ... 
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iii) Find the coordinates of the vertex of y = x2 + 4x + 6. 

.. Y.-7-.:=: - 2 M .. 4.~ .. ~) . .'.- ~ .. ~ .. C-:-.?:~~.t .. ~{.-:.~~ .. ~.~··············· 

......... ~~ .j .. '.:- ':-:1 .. :-.--: . $3 -:1: .(,_ . 

'X -=- _::_:1_ _ '2. ethiu- ""'cl~ ........... ~ ·()·. :- pos·s·;·fu . 

-~- -:c:: J \ \ . 
.. . .. . .. .. . . .. . . . . . ··\ -·: __ 1J_~1~. ~ .. c~ '.L.,. :i.:J. -~- . 

[1] 

c) Sketch the graph of y = (x - 1)3, clearly indicating any x andy intercepts. 
j 

[2] 

d) A circle on the number plane has equation x2 + y2 - 8x + 6y + 21 = 0. 
Find the centre and radius of the circle. 

'l '1. ')_ '7. 
.......... ~ :-: . l x_ ~ .. Y :1:· .. ·u ~ .. ~'(J· .. t ~ :7 .. :-: .. r1 \ .. :t- .. 1• ~. :I- .. 9 . 
. . . . . . . . . . . . . . . . . . . . (~. :--: .. y J. ~ .. ~ .. (j .. 1 .. } ) ~ .. : 1 . 

[2] 

... . . 

................................ .. ~~=-~.-: .. (.~ .. ,.:--:.)) . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . r0-:~ Y.\S .. :;: 1 J-· . 
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e) The graph of y = k(x) is shown below. 

On the same set of axes, draw a neat sketch of y = k(-x). Clearly show any x and y intercepts. 

y 

(2] 

f) Find f (g(x)) given f (x) = x2 - 2x + 3 and g(x) = 2x - 1. 
Fully simplify your answer . 

(2] 

. . . . . . . . [. (Jj l'X.~. ::- .+. (~*-.-::I} . 

. . . . . . . . . . . . . . . . . . . . . . . . . -~-- .. (~~-. ~ .D~ .. -:. -~-(?-.~. ~- .\J. -~- -~- . 

. . . . . . . . . . . . . . . . . . . . . . . . . . :- -~ ~ ~-. ~. Y.?.~ .. ~. ~-. ~. ~- :~ : .. ~ .. ~. ?. . 
-- y i'L - )! ?- -1-- C. ......................................................... ·~· . 

············································••lf•(~C;)\·~··•~;~•~1?~••;~•1••··············· 

End Of Question 2 
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Question 3 - Trigonometry Total / 12 

a) MULTIPLE CHOICE QUESTION 
When simplified, sin(9O° - 0) + cos(18O° - 0) becomes: (circle one) 

@) 0 .s·1~( Op -0) 1 co~( l){'O-b) 
I 

(B) - cose - <...D<::)0 

-::.. 0 
(C) 2 

-=- A C',k° 
(D) cose 

[1] 

b) A sector of a circle with radius 4 cm has an angle of !!. radians subtended at the centre. Find the [2] 
4 

exact perimeter of this sector. Give your answer in cm in exact form . 

. . ~ .... .l ~ re . . . . . . . . . . ' ('.la,.:,o,,,~c c lj '4 +II ✓ 

.. ,'-11,,~V··· " :--:- . 4.:>:<.~." ~-: .. ~ _-1·_ TT (.~ .. 
. . . . . . . . . . . . . . . . ' ~. J::Lrr ' .. ' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ' .. 

. . . . . . . . . . . . . . . . . . . . c. TT cl / . . . . . . . \ 1?12,:, r>c'""": C' i . t 1f. ~} . 2- 

· • • • • • • • • • • • • • • • • · • • • • • • • • • · • • • • • · • • · • • • • rJ\cwf9b~~ ~,.:~ ~½, 
c) In !::.ABC, a= 23 cm, b = 21 cm and c == 18cm. Find the size of LA. 

Give your answer correct to the nearest minute. 
A 

[2] 

C 
................ -~· . 

0 :. .~._I,. ,.9-i~~c:i .. .- .. - . " " """ . 

. .. .. .. .. .. .. .. ~ .. ~ ,1 ~ Lf, i.' 'b "")_ .-.C)'-_ '.'........... .. .. . .. . 

................ ;.::::. ~ .'.° Y")' . / 2 
... ,, ,,, .,, ' ,, ' '... ' , 

0 ' ' <.. A ~, I '-1 °.) f\Qt-<-.resl- M.1~ 

Sr lgn ~s 'Cottege Rivero:,11 - lh,r I I =: Advanced Tusk 3 - 2024 ~ ()1;\JL(l Par~ . 
sJe., ~ ~~o>~ I;: ~{$.}N' .),.rµJ"' l»-rted~. 
~_\~ f\- e~ 
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d) In the diagram, below ABC is a triangle in which AB = 2../6 , AC = 6, LABC = 60° , and 
LACB = 45°. AD is the perpendicular from A to BC. 

A 
NOTTO 
SCALE 

6 

45° H.__ ---'~-------~c· 
D 

60° 

i) Find BD. Give your answer in exactform. 

. . e:i·0_ - (...D') (, o 
.Q f'e, 

[1] 

(bD -:.. l ... ~-· ~· .. , ······ . 
lS-G 2 ..................................... E ✓ .. 
tl) :: \'J.S-6 . ·. GD~ JG·] 

1 ----..1 

···········•··········•············································································~ 
tv"\~,'->"'$ ·+s ~\,C)_½~ ,<2_~t- -h., ~ 

' ~(Q_,Kj tLP~' 
Hence, r otherwise sb,pw that BC = v6 + 3~. . 1 U 

.- . >- hJ tL .5 v-ef<-f d..-L-jfc.l.i..<--1 r , 
. . . .. ~ .. u.:>.'?j.~ '.- D.C -;:. f-l>D .+ .. \).~; .. 

.. ·····~··························•················· .. 0.( .. ~ .. rc: \.~ ✓ . 
DC - ······~·-······~················•···························································· 
6 0 i?)C ·:: £ \- ~ '><'~ 

..................................................................... :_f"'t_ n . 

........ :PC: ~- x~ B.~ - .. JJ. ~ .~s-2 . 
fi {"v ~ 

. . . . 

'"::'.. &fi- 

) 

[1] 

l - 
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e) The diagram shows a point P which is 30 km due west of the point Q. 
The point R is 12 km from P and has a bearing from P of 070°. 

N 

12 km 
NOTTO 
SCALE 

70° 0 

P ""--~=o=---------=--~~- S·~ r A--T &. 1 ¼ 0 TD rZ. 

30 km 

i) Find the distance of R from Q. Give your answer in km to I decimal place. 
'l.. '2. 'l 

~G. :. PG?.. 1 f-> Q. - .1 -x '1<2. rs.~ co; <~P& · .............................................. :'I; . 

'l. 'l 

............. ~ .. 1.':L .. 1' '.;,9..~. 2.~ .. ,.2..:\".?.i() .. '.'< 0''.':>.9.-:9 . 
-:: ~" 7 . '-111 ,. . 

Q..Q, -- I ':> U, 8 

CJ~ J.~"' / [Pl<?~ 10 ;~:.CJ~~) \ 
ii) Find the true bearing of R from Q . 

........ ~j$: c ~~c,7i_"···········<;i-it1/;~~. ~e::···~ ~~~•, ;··, 

................................................................ , ~······ ?.- . 

....... $.;0.0 .. ~ I:).. si.-:.'.2-~ • ~ .. P:~~~······· .. 
\°.) 2. 

[1] 

\ 

[2] 

e -=- I :1 · 3Y cl - - . / ······················· ······························v············································ 

............. 0. 7:. l 1. (N?,~.,~~t_o\.~r_eR,,). .. ····~::::-:·::::::()··~ 
..-;:::::-- 

.~,~~Jc 
---- 

St Ignatius' College Riverview - YeC1r I 1 Mathematics Advanced TCtsk 3 - 202,I Page JO uf 2:b- 7.-- <l -Z.. . 

[ ~1\i\.·~ ~,~("l,/'U: c_ ~J) ~ ff>v<.A'--~·1 t (~ - ll:/l ·J· · · 
~ 10.1- 
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f) Consider the following circle with centre O and chord AB subtended by an angle of !:. at the 
3 

centre. 

NOTTO 
SCALE 

0 

Given the area of the shaded minor segment cut off by chord AB is 54rr - 81\/3 cm 2, 
find the value of the radius of the circle, r cm. 

~<.A-v,.. ~. }'-"'~ 0.......... . . F\y.LAur .. ~ ... A,r;"~~. ~ ... '\~rr,..0:;;;t: • • • · • • 
············•~7° 1 r.~~·1······· ············72(~ .. -:: ... (~F····f··5·tF.~ .. ~.lf;> ······'(~·i1.-) 

"- 

. •· ~. ~c i·~~1.·~. ·~; ·r,-;· ·~·b-48 .n. ·~· ·07 is\ .. 

[2] 

~,,,~.-:=c. to.bs,AL 
1 . 

.. . .. . ... .-::. ..J.. .~ r. ~.s )I.\J:L 
.) 3 

· · · · .. · ..... ~·f .~ <:":'l.."=.Ll . f' ~ .. :' ... ·?,·,:2·4· (.?.TT.~.~ ... ~) ... 
.. .. ... .. .-~ .. r'\P, ~... .. .. . ~" - ~ f~ ................ ~ :: :~· ·c~·~· ·i1·4·· .. · · .. ··· · .. · .. · · · · · .. ·:: •~~oJ s 

r- l'i c:.-M ······7· poss;ble._ 

✓. .. ?:1,?~ ~? .t {} .. ~ .. ~Lt ~.TT.~ .. 0).1.2{? . 

. ,'L(27i_-}.f.'½)~ .~:(~:i. »..i) .... 

AA .I- K) En~ Of Question 3 
,_1 l {Uf\tvll Y\,'U,I ~ ~ 

Question 3 extra writing space. 
If you use this space, clearly indicate which question you arc answering. . 

l n . . . . M£?AJ ~¾ .CL cs "'-~ .... \'he.~ 1-- v~ =- <;;''tf ✓ 

••••·•••••········· (lN~~rt;\~~o) . ········ ..... l\ = ~ 9x s 
.324- 
l~ / 
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Question 4 - Calculus Total / 12 

a) MULTIPLE CHOICE QUESTION 
If y =..fix, which of the following is an expression for dy (circle one) 

I dx 
LI -:: ( 1-x )-1. 

(A) 2... () ~ 
✓x 

1 

lzx 

(C) 1 
2../x 

(D) 1 

2/zx 

[!] 

I 

b) The diagram below shows the graph of the curve. y = f (x) . On the set of axes on the [2] 
underneath, sketch the graph of the curve.y = f' (x) showing the shape of the curve and its x 
intercepts. 

y 

(--1 2) 
+= 

0 »: 
,/ 

----♦-- (1 , -2) 

y 

Y F /'lx) 



Name : Circle Teacher: PPC ADC .JMB MXF 

c) Find the equation of the normal to the curve y = x3 + 4x + 7 at the point where x = 1. [2] 

. ·CJ 1. ~ ... ?>~~ ... t- .. Y. ... . .. 0~. ~.~ .1.J.\j ·~· ... 1~ .. ,. t.t.(.,. } .. t 1 .. 
'l. 

0-l. .. X.::.~ .. !.~: .. jl .. ~ ?( .. 1) .. ~ .. 4 ~ ~ .. t .. L'·· i 7 .. 
..................... .. -::. ).+ .. ~ ~ .. \~ C,.) .1.1:) .. 

:: ' 
....... ':>r: .. -: .. ~:1 •· -~--~-· \ ~-=- ~.~ .. .(~~.~ .\.) . 

.. . .. . . f::.,,i. ~- .. ~~+·· / 7.;J. ~.Y-:i.~ .. ~ -~·~···t·· I·· ·/·· . 

.. . .. . . . . . . . . . . .. . . .. . . . . . . . . . . . . . . . . . . . . . . . .. . .. . . . . .. . .\ --~ .. ,.- .. !:J .. -:- .. ~ s .-: . .Q .. I . 

............ tl:t'. +.b:J:f .. lc:~.Q ·J-=.'-1 t··~········· 

d) The position (in metres) of an object along a straight line after t seconds is modelled by 
x(t) = 3t2 +St+ 2 (t ? 0). 

[I] 

Calculat.:~:;•:i::~t:•~t:wt1~4s ·······~~ .. Vyel} ki~ 
.... .Y (.\) -:--: .~t. ~.s .· . 
~ t. ~. LI-. : ' . ' .. \/. ( .L\~ :_ ~ { .~.~ . r. . ? . . . . . ' ' .. '. . . . . . . ' . . . . ' ' . 

-:. ~'-It S . 
........................... ... ~. ;~,;iS········••\:-:-:-:- .. ~-:-:-:-:-·:(:YC7:"':'::):~:<:~;:~,.,.,..,.,::M~:j,..,.,.....] ✓ 1 

e) Differentiate the following with respect to x: [2) 

i) 

.,, 

(~\ _; ~- 
. 0 \ - 
~ .. stV-· q7 ... /. 

✓ 

::x 

f-t_5 
' .. '' . ',, ... t- -y_ ... . -:-- ~ -- ' 

J~"L~ 
... . ' ', ' .. 

2- 
(!11cs1io11 (') ('U11/i1111c.1 u\'('I. 1wp,(· ... 

St Ignatius' College Riverview - Year I I Mathematics Advanced Task 3 - ]02-1 Page 13 o.fN 
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") f( ) l+x2 11 X =- 
Sx+l 

,,-.. 

-~-~--1 __ -t_?=--~ .v.~ -~-+: 1 ~_?:J}'_~ JJ-ft=. Ru-o'fit:: tJ\ 
v/.~ 2.~ .. _ \l.:= .. .5 R-.l!-~_E_ ~-~(2_EC'1L'7 

f1
(~}:, v~',_-yv' .. . .. .. "'- 1-r IS Qt:J ~~j- ' 

~ 10-:>c'\.. 1- 1')....- 5 - ~ 'L ·•······················· .~ . 

( Si r ')'\... 
................... , ~- , _......... 'L --✓ 
. . ..... -=- .... fu- .. \. ?.-.~. ~ .. 'i..... .. . .. . .. .. .. .. .. . .. ( (?:} ~ .. S--.x_ + 1 ~--~ :5. _ .. 

( S-:x_ -1- lJ'\... ( 15:x,_ -1- i)'L 2- 

iii) 

I 

j' e \iY\ t: ,,w1 
~ .. ··~ .•.•..••• ·;, • • ✓ . . . . 

. .. -=- ~.'A:.~{~~ .. ~- u -~ -~ ?<.'~ c~~- 1__1\ .. - .. - - .. 
. ~- ~?~ (?-~ .. ~-~Y· ~ .. .!~x,'L_(i~. r .1r' . 

. . . .. . . :- -~-~(?-:1c .. t .. ~~- [(?-,c __ + __ ,)_ -~- s~-1- . 

. . .. .. :-- .. 4'.).c(ii . .-_ ,)~ .( 7_:)L 1: ,") · .. 

. .... :: .. ?')~- (~?'.-. 4: .. 1)('2:-~ ..... ,--)~ .... ' ..... .. ::;' .. =. :).'1r .. (7.?~.t .. 0£'41<,- .. 1: _1"):.. ✓ 

End Of Question 4 

-- ·-----·--·-- 
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Question 5 - Probability Total /12 

a) MULTIPLE CHOICE QUESTION 
Four cards, labelled 2, 3, 5 and 7, are placed on a table to form a four-digit number. 
How many different numbers greater than 3000 can be formed? 

[1] 

(A) 6 ?) X: ~ )( 2. X 

(B) 12 - )~ - 

@is 8 
(D) 24 

b) A packet contains 12 red, 8 green, 7 yellow and 3 black jellybeans. 
One jellybean is selected from the packet at random. 

What is the probability that the selected jellybean is red or yellow? ..... ~.cf.~ .. CK. .. cj.~.-:') 7' ~ . 
2)0. 

[I] 

c) A class has 25 students. 20 of them study at least one of Geography and Commerce. 
7 students study Geography and 17 study Commerce. 

i) Complete the Venn diagram to represent the class breakdown. 

[2] 

Geography Commerce 

5 Question c) continues over page ... 
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ii) Two students are chosen at random from the class. Find the probability that both students [1] 
chose to study exactly one of either Geography or Commerce. 
Give your answer in simplestfraction form . 

. .. . .. f. ( ;;, .. $*~') .. -~q:--.9.\\j .. 9.01?-: .. ~.v.~\·~-0~0 .. '7: .-UL .. ~.n . 
2S c2Ll 

- 2- . ·················································································--···························· 
5 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• tt] •••• 
d) Neil tries to connect to his internet service provider. The probability that he connects on any 

single attempt is 0.8. 

i) What is the probability that he connects for the first time on his second attempt? [1] 

....... e. ( .Y.-'.00~.~ .. Pr.-.. -~~0CA .. ~~t":).~ .. 9. /!-: .. ~ .. 9. ,½ . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . :::-- C?. · .. 1. ~ ·(._Ii.\ . 
is- ) 

··················································································\3·•1.G ~ . 

ii) What is the probability that he is still not connected after his third attempt? [1] 

......... ~.(.~\ ... 4J.0.0g.~~ ... ~{+~ ... ~ .. 0.'A~)·········································· 

......................... ::= Q., .?. .. x .. Q.., )__ .. -:-,; .. Q.: !: . 

........................ --C.() .()0'.6 .... \ l~S-~················································· 

··········································································•t?•:;~2•:}••············ 
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e) In a box there are 4 milk chocolates, 2 white chocolates and 2 dark chocolates. 
Three chocolates are chosen at random without replacement. 

Determine the probability that: 

i) All 3 are milk chocolate? 

............ ~.l.M.MM~ .. :~ .. ~ .. ">- 2 ~ .. ~ . 
$] ' C, 

- 2.L\ .................................... ··-·· . 
~ 'bl, 

....................................... ............_.. r..-:-: .. -,., . .......,..~...,.,...~~rr,-,- .. ~ .. 

I~ ~ ~ () MMM -::: I , ·······························································································~··········· 
IY 

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

ii) One of each type of chocolate is chosen? 

...... .<?.. (. M Y:--:1.~ . .'v::. :t.~ .. '!c~C?.r. 0 ·. ::- .. ~ '>! .. l Y .2: .. 
' ~ ' ~ 

[1] 

[2] 

....................................................... ~\ . 

·. · :.:~.'\). · .S-:~~ .. ~~ .. 0.-r'<:'0':'~ .. ;.0 .. ~ ... ~0t).$.i .. ~.v.~ .. v:'.:~h S.0.~ .. ~CR... 

/. ~ ~.l.M\'.--!~\.0.".:j C?~tv.": ~ .. :-=; •..• C, . .-~ . .....L .. 
~I 

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

G, 
···················································~·\····················· . 

. .. . .. . .. . .. . . . . .. . .. . . . . .. . . . . .. . .. . .. . .. . .. . . . . . . . .. . .. . . . . .. . .. . .. . .. . .. . .. . ~. ( ~~.~f .~<:--~-\ .~ .. l. ... 
1-1 
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f) Alpine Air operates a daily a daily flight from Jindabyne to Sydney. The probability of the [2] 
flight departing on time, given there is fine weather in Jindabyne is 0.8, and the probability of 
the flight departing on time given that the weather is not fine is 0.5. 

In August, the probability of a day being fine is 0.4. 

Find the probability that on a particular day in August that the weather is fine in Jindabyne, 
given that the flight departs on time. Give your answer as a simplified fraction . 

.. ~~W. 90 .. :':°;~ . 

•• •~:~··· i •• ~ •• ~ •••••••• ~, ••••••••••••••• ?.:(:~.~,~: ~~::~:~g~ok xO.<; 
~·-,- ~T 

T -; () .~1 t O :)0 
• . ........•... :.d . • . . . . . . . . . . . . . . . • . • . . • . . . • • • . • . . • • . . . . • . . • . . . . . . . . • . . . . . . . . . . . • . . . . . . . • . . • • • . . . . • . . t 

- ~ -1 · ~-- ~0.(,1. 
.. ?·~········v.··~···················'··············································· . 

.. . .. . .. . .. . .. . .. . . . . ~:~ i: f .. f e. (..r.l .r~. :: © -4 :,- 0 ~ .. 
o.G2. 

-=- O.o'l- 
................................................................................................ ·O·; (;.'2,. . 

--:.. '{, 
······························································································~---············ 

3\ 
llil 
~ 

End Of Question 5 

Question 5 extra writing space 
If you use this space, clearly indicate which question you are answering. 
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Question 6 - Exponential and 
Logarithmic Functions 

Total / 12 

a) MULTIPLE CHOICE QUESTION 
Simplify 2ln10 - ln5 and choose the correct answer 

[!) 

(A) ln4 - ~ IO ri - k S 

(B) ln15 - ~100- ~s 
0,~Jl.... t,.J Ll..A. 

® - J._,,.._ '10 
ln20 Cc) 

(D) ln95 

b) Given log; 2 = 0.43 and log, 3 = 0.68 , evaluate log; 1.5 [ l] 

... ~5b1 .. S .. = ~Jb-½ ········· ············ . 

........ . .. . .. . A\.~0.j.~ .-0S.~ . ~ .. )Jvus 
................ ~. ~j.b.~.-:- .. ~J.b.1 ~.~ .. ~ .. er.~~ 1

•. ·· 

................ C O Yi\ ~. 0 '1'.':> . ... .. , ·;i 
. . . .. . ~ O. 2 ';:, \ J..J>51,,1 .s ; 0 'l :J 

c) If log, 7 + log; m = log, (m + 12), find the value of m . 

. ~j~I ."0 ~. ~ j·,~t «>. l·. ft) . 

I (Y\ - (Y\ +- I 2.. . . . . . . ... ' . . ' . . ' . . . . .. ' ... ' . ' . . . . . . . . . . . . . ' .... ' ' . . . . . . .. ' . 

. . . . . . . . . . .ea (Y\ -= ,1- 
M-:.. .'L 

··········· E. 
(Y'I -: 1- . . . . . . . ... . . . . ... .. .. . .. . . . 

[2] 
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d) Differentiate with respect to x: y = e3x + 2e-2x [2] 

"y,),_ (\ - 'L'JL 
l,( -:.. Q__. -r cl-- Q. ······u . 

".)?(. - 'l..?(... 
.... ·j·'· .. ·~ ... 'b . .Q., ..... ~ ... Y . .Q... ................................•....................................... 

I - ~ "l-,<. - y - 'l.'J<- 
.. ·········· ··········· ·······•··"· ~ --:- ~ ~ . 

. . . . . . . . . . . . . . . . . . . . . . . . DPf\Q, .. vv.eJ.A. . 

e) Solve for x: 3-4x = 96-x 
.• ~4~, ~ ~?- ,t~. 

. . . . . . . . . ~· . ~. ?:- . >:: .... :, ~ .\ (,. ~ ~? . . . . . . ~. . . . Do~ .. ~V.:- ... ½S ;i:j ... ~oi-J.rvll J..~ 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ~. ~.~ .. ~~~. ~r.\ .'~~ - 

-Y')l. 1 'l - ').,:,L 

.:) ~ 2) .. "" 

[2J 

I~ I 'I - f"\,.,,(_ . . . ~ .. -:-r?C:. =: ' L "":.~. . . 

.. ~ .. l i . ~°'-~ ... ~ .. ~o9'. \~u,rre.-,-k- 
CN"'\s,....,.:,<.r ( -k-orA b°'s' c:.. ~~ ~ ~ . .. ,.,.~¥~ J ·~"L-:. ~ '') 

·- J 'X... : I 2. ............. ' '' .. ' '.'. ·•' ' , .. , ' ·················□··················· 
.JC ~ - 6 ... . .. .. . ' . .. . . . '' .. . ' 
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f) A radioactive substance with a mass of 150 grams decays according to the equation 

A = 150e(;~) , where A (grams) i the amount remaining after t days. 

Find, correct to the nearest whole clay, the time taken for the substance to decay to half of it's 
original mass. 

[2] 

- l:i...c., t-·-=- ~ . 
~(!;) ~ L{t''-~\ · · · · 

~~ / 
.. ;}_:0 . 

O\J~o,.J..},. A.JI}('(_ V-.J.W 
' .. ' , , .. 

So~ ~~~ ~~ -h_; 
. .. .. . . ' , .. ,. 

' N.. C--00 ,"-A...S --t~ (-\ -=.. 7 5 

. 1.. .ti'.'~ .. -~-~~ .... 
-I ~:~;~~~~ ......••••••••.••.•.... \ 

..l .. ~. Io ... ~~ ...... ·············· J - : 14 CY\._°'-tJ 5 
.. .. ✓ . 

g) Solve for x: e21nx = Sx + 24 [2] 

.. ""L""' . 

~l~X,. ~ S~ .. +. \~ .. 
. _:)_<_.,'l. ~. ?'? .. _t- J._Y, 

'L - S--x_ - JLJ.: u 
( -~ J(x. 1 ? J.. -:. . . . 
X-$.?-0 . . . .. . . . ... , ... ·,. 

------- 
End Of Question 6 

- 
St lgnatius' Co/1,,ge Riverview 

- - ---- 
Year I I Mothematics Advanced Task 3 - 202•1 
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Question 7 - Trigonometric 
Functions 

a) MULTIPLE CHOICE QUESTION 
What is 255° in radians? (circle one) 

(A) 7n - 1SS ·x TJ - - 5 

@ '~o 
17n 
12 - 171T 

12 
(C) 11n ® 8 

(D) 13n 
9 

Total / 12 I 
~ u. ('_~ 'n &"YI "":f- m~- 
~ \.LL'('~ ~~~. [1] 

✓ 

b) What is the exact value of sin zn ? 
3 

[1] 

... 5.\,::,?. :T. .. 7 .5·)0 ?_)1) .. 7. . .s;0.J:l ' ' · . 
~ :) _3 

. ·' ( ~ .................. ::;:c .••• ~r-- ·Tr-,..,., .Si~ ·~~· } .. 

-;: s i/'\ 'I) 
, ~···································· · .. ········································ 

".:) 

.................. ::_ o······························ :~ ✓ -- -~- 
.1 ............................................................................... t..----'···················· 

c) Solve the following equation for [O, 360°]: 2sin20 - 1 = 0 

5i" ').,.f) :: I O < 2 0 < 7 J__o . . . . . . . . . . . . . . . . . . . . . . . . . . .1 :-:-. . . . .. ·"'- ' . 

[2] 

" 0 0 0 {/ 0 p 

:10 ..,, ~o · 1 ~o --30 0G.o -t 3o c;L-1 o -- ?:;{:) .................................. )' ) ;· . 
c,:; b o 2-0 ::. 2:0 I So o~O 5 I Oc 

· ·· · ··· · ··· ·· ·· · ·· · · · · ·· · · · · · · · ·· · t · ··· ··· ·r ··· · · · ·· · ··r ··· · · · ·· · ··· · ·· ··· · ·· · ·· ·· · ·· · · · · ·· · · · · · · · ·· · · · · ·· · · · ··· 

..................... &. .. :: ... 1. ~.\ .. .J.S.\ .. ..l.~ .~ ~:/ .... ~ 5~. ~ ... r.,..,..· .~ . .,.,. .. ..-,-r-,--~~~~~-----.... 
c:, 0 0 c, 

.............................................................................. 0 .. ~ .. ! S. .,J .~.j.J.~.5..'jJ,'55 

....................... /\.\.\ .... ~ .. Y.f ~t .. ~~--··~································· .. 
~ e~ ' YV\.~· 

St Ignatius' College Riverview - Year 11 Mathematics Advanced Task 3 - 2024 Page 22 of 24 



Name: Circle Teacher: PPC ADC JMB MXF 

d) Given that cot{] = - .2.. and that sin{] < 0 , find the value of cos{] . 
12 

[2] 

.... s-.o\ .. ~ .. ~-: .. :--2................ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
12 

::: ~'vc 0: .~ •• ~ ·~·.···· ••••••••• : •• •~·. :t :: ••. :·:: IF •ie,~~· • ••< ;6~;>~ ••••••••••••• 
. ···········

5
·········~·····~······;; .. ✓ ~:·~ti➔01~::~•······· 

iii~····~·~~,.~: '2•· ····················••SQ•cqs~.:• 1.ro~;+;~'•······· 
5 

....... ' ?S:. -: .. ·' .? .· : . : .. (.<?.5. ~ -= .. !i . 
l .2) 

... " .. " C!.)5. ~ .. ? 2 " . "" .. 
l~ 

. , ' ' ~ ' ' ' . ' ' . . . . . . . . . . . . . . .. ' ' . . . . . . . . . . . ' ' . . . . ' ' .. 

e) Fully simplify: cot0sec0 

..................... :=:=_ ... G:C?~ .0: , V 

':) ;A (9 

[2] 

~--································· .. ······················ 
c_oc.,() 

·····•·•·••····•·············~- 
">1/"\,e 

·•··································•············•··•················· ·········•·······························Jt-< 

. . . . . . . . . . . . . . . . . . . . ~ CO.I e .L () · l 005<;-L 15 .. .\ . . . . . . . . . . . . .. 

.... S~~.~t.M .... -' - 
~& 
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f) Below is the graph off (x) = sinx. 

On the axes below, sketch the graph of f(x) = 2sinx - 1 for (0, Zn]. 

[2] 

4 

3 

2 

- \ ~- 
t . ,,, 
I 
! 

g) 2 sin20-2cos20 2 Show that 2sec 0 + cos20 = 3tan 0 [2] 

.. L.\jS .. -:. ;2 
LO<i,"Lf) 

''\. 'l · 'L(9 (r(_· .~: .. S,1.,':" .<9 .. --:- c:o.~.... . . . .. . . . . . . . . . . . . . . . 

(__.(.) ~'L(9- 2- $,.(:..C...°)_~ t- s ~~ - :2- ~"LQ. 
'' ' ', '' . 

~~ • ·'l ri. '1 1.. 
'). t S1r- C' -J..U:JS (:1, . 

.......... ~.~(1.- co~_t7J~:.~·.\-:~.f!, ~ .. c.t.~~-t:"') .. t T.~~-2- 

..................... c:..~~.~ ~.t~~.~k .. -r. .. ~~~-/4 

........... ~ .. 1(s~--f?).~ .. s.·,.; .. f?. ~ ~rt~~-·~ ~~ .. · 
Cos~. e 

··········~••:~~:f0••····••.•························ ~•±-b\5: ~~ 
-cc IL H ", End Of Question 7 \ JIYltf. v; 
,.,,s N:.a\A..<. -n~ END OF PAPER ,.,,._ \.+-- _., -. 
"' \ ~\.• ...... . ,, \J \VC/\{~ K ~ - 
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