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General Instructions 

• Working time – 45 minutes. 
• Answer all questions on the lined paper provided using black or blue pen. 
• NESA approved calculators may be used. 
• Show all relevant mathematical reasoning and/or calculations. 
• Please remove the last page and submit it with your solutions for Questions 3. 
• Total marks – 32. 
• Attempt Questions 1 6− . 

 
_______________________________________________________________________________________________ 

Question 1 (5 marks) Marks 

(a) (i)  Show that ( )3x −  is a factor of the polynomial ( ) 3 24 6P x x x x= − + + .  1 
 
 (ii)  Hence or otherwise, express ( )P x  in fully factored form.    1 
 
 
 

(b) Consider the functions ( ) 1
1

f x
x

=
+

 and ( ) 1
1

g x
x

=
−

. 

 

(i)  Show that ( ) 1
2

xf g x
x

−
=

−
 .        1 

 

(ii)  Without the use of calculus, sketch (using quarter of a page) ( )y f g x=    
   showing all the intercepts with the axes, asymptotes and any exclusions  

in its natural domain.          2 
 

 
 
 
 
 
 
 
 
 
 

End of Question 1 
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Question 2 (5 marks)  (Start a new page)  Marks 

 
(a) Write the Cartesian equation given by the parametric equations 4 cosecx θ= +   

and 2 coty θ= +  .           2 
 

 
 

(b) The roots of  3 2 5 2 0x x x− − + =  are ,α β  and γ .  
 
(i) Show that 1β γ α+ = − .        1 

 

(ii) Using part (i), or otherwise, evaluate β γ γ α α β
α β γ
+ + +

+ + .   2 

 
      

 
 
 
 
 
 

End of Question 2  
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Question 3 (5 marks)    (Start a new page)  Marks 

Remove pages 8 and 9 (last page) from your test paper and use them to sketch the graphs  
and answer Question 3. When sketching graphs, show all intercepts with axes, asymptotes  
and changes to the curves’ shape. Please go over ( )f x  on the template with your pen to  
attract marks where necessary. 

 
(a) The diagram below shows the graph of ( ) 1 1f x x= − − . 

 

 

 

 

 

 

 

 

 Sketch each of the following using the templates supplied on page 7: 
 

 (i)  ( )y f x=           1 

 (ii)  
( )
1y

f x
=           1 

 
(b) The graphs of ( ) 34 2 1f x x x= − + +  and ( )g x ax b= + are shown below. 
 
 
 
 
  

 

 

 

 

(i)  Sketch the graph for ( ) 34 2 1h x x x= − + +  using the template supplied  
  on page 8.          1 
 

(ii)  The solution to the inequality 34 2 1ax b x x+ > − + +  is  ( ) 1, 1 ,
2

x  ∈ −∞ − ∪ ∞ 
 

. 

  Find the values of a  and b .        2 
 

End of Question 3 

0

( )y f x=
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Question 4 (5 marks)    (Start a new page)  Marks 

 
(a) During the Festival of Lanterns, Owen releases a lantern from point O. It floats up into the  
 sky due north in a straight line with an angle of elevation of  60°. Sam is located at  S,  
 10 metres from Owen on a bearing of 30N E° . The lantern has travelled 4 3  metres  
 from  O  when Sam first observes it at  L. The point G is on the ground directly below L. 

 
 
 
 
 
 
 
 
 
 
 
 
 
  
  
 
  
  
 
 
 

Given that OG x= , GL h= , SG y=  and SL z= . Find the distance SL, the distance  
between Sam and the lantern. Leave your answer correct to two decimal places.  3 

 
 
 

(b) The function ( ) 2 6 8g x x x= − +  has been restricted to the domain 3x ≤ , so that it  
has an inverse function. By the use of the quadratic formula, or otherwise, find the  
equation of the inverse function ( )1g x− .       2 

 
 
 

End of Question 4 
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Question 5 (6 marks)    (Start a new page)  Marks 

  

(a) (i)   Solve the inequality 2 0
1

x
x

≥
−

 for x .      3 

 

  (ii)  Show that 2

sinsec tan
1 sin

xx x
x

=
−

.       1 

 
  (iii)  Hence, or otherwise, find all solutions of sec tan 0x x ≥  for 0 360x≤ ≤ ° .  2 

 
   

 
 
 
 
 
      End of Question 5  
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Question 6 (6 marks)    (Start a new page)  Marks 

 
(a) The line y mx=  is a tangent to the curve 3 23 4y x x x= − + −  at the point P . 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Determine the the coordinates of the point P  and the equation of the tangent.   3 
 
 
 
(b) The polynomial ( ) 3P x px qx s= + + has a double root at 1x = −  and a remainder is 6  

when it is divided by ( )1x − . If p , q  and s  are real, find their values.   3 
 
 

 
 
 
 
 
 
 
 
 
 
 

End of Assessment Task  
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Answer Sheet for Question 3 (a) (Use the light grey as a guide, only lines made in pen will be marked). 

(a) (i) ( )y f x=  

 

 

 

 

 

 

   

 

  
 

 

 

 

 

(ii) 
( )
1y

f x
=  

 

 

 

 

 

 

 

  
 

 

 

 

 



8 
 

 Name:  

 
Teacher: 

 

 
Answer Sheet for Question 3 (b) (Use the light grey as a guide, only lines made in pen will be marked). 
 
 

(b) (i) ( ) 34 2 1h x x x= − + +  

 

 

 

 

 

 

 

 

  
 

 

 

 

 

 

 

  
(ii) Write your answer here. 

 

 

 

 

 

 

 

 
















	Q1 alteration
	2022 Y11 X1 AT1 solns
	scan_willcocksa_2022-05-24-07-58-02.pdf
	2022 Y11 X1 AT1 solns
	scan_willcocksa_2022-05-18-11-42-23.pdf
	2022 Y11 X1 AT1 solns.pdf
	Binder1.pdf
	scan_willcocksa_2022-05-18-11-05-11.pdf





