
 

 
 

Caringbah High School 
 

Year 12 2022 
Mathematics Extension 1 

HSC Course 
Assessment Task 4 

 
 
General Instructions  
• Reading time – 10 minutes 
• Working time – 2 hours 
• Write using black pen 
• NESA-approved calculators may be 

used 
• A reference sheet is provided 
• In Questions 11-14, show relevant 

mathematical reasoning and/or 
calculations 

• Marks may not be awarded for partial 
or incomplete answers 

 
Total marks – 70 
 
Section I  10 marks 
Attempt Questions 1-10 
Mark your answers on the answer sheet 
provided. You may detach the sheet and 
write your name on it. 
 
Section II  60 marks 
Attempt Questions 11-14 
Write your answers in the answer booklets 
provided. Ensure your name or student 
number is clearly visible. 
 

 
Name:         Class:    
 

Marker’s Use Only 

Section I Section II Total 
Q 1-10 Q11 Q12 Q13 Q14 

/10 /15 /15 /15 /15 /70 
% 
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Section I  
 
10 marks 
Attempt Questions 1-10 
Allow about 15 minutes for this section 
 
Use the multiple-choice answer sheet for Questions 1–10 
 
 

 
1. 2 2cos sin

4 4
x xπ π   − − −   

   
 simplifies to  

 

 (A) cos 2x   
 

 

 (B) sin 2x   
 

 

 (C) cos x  
 

 

 (D) sin x  
 

 

   
 

 

2. Which of the following integrals is obtained when the substitution   
2(log )eu x=  is applied to  

  

2

3(log )
e

e

e

x dx
x

⌠

⌡

 ? 

 

 

  
(A) 

4

1

1
2

u du∫   
 

  
(B) 

4

1

2 u du∫  
 

  
(C) 

4

2

1
2

e

e

u du∫  
 

  
(D) 

4
6

1

u du∫  
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3. What is the acute angle between the vectors 2i j+




 and 4 2i j+




, correct to the 
nearest degree? 

 

 (A) 18°  
 

 

 (B) 26°  
 

 

 (C) 32°  
 

 

 (D) 37°  
 

 

   
 
 

 

 

4. Which of the following represents the inverse of 2( ) 2xf x e= +  ?  

 
(A) 1

2

1( )
2xf x

e
− =

+
   

  

(B) 
1 log ( 2)( )

2
e xf x− −

=   

  

(C) 1 log 2( )
2

e xf x− −
=   

  

(D) 1( ) log ( 2)ef x x− = −   

   
 
 

 

 
5. What is the value of the term independent of x in the expansion of 

6
2 2x

x
 + 
 

 ? 
 

 (A) 60  
 (B) 160  
 (C) 192  
 (D) 240  
   

 
 
 
 
 
 
 
 
 

 



 – 4 – 
 

6. Consider the rectangle below. 
 

 
 
Which of the following statements is FALSE? 
 

 

 (A) AB BC AC+ =
  

   

 (B) AB BC DB− =
  

  

 (C) AB DC AC+ =
  

  

 (D) AB BC AC⋅ =
  

  

  
 
 

 
 

 

 

7. A projectile has the equation of path 23 2 4y x x= − + + .  
How far will it have travelled horizontally before it returns to its initial height? 

 

 
(A) 

1
3

 units  

 
(B) 

2
3

 units  

 (C) 2  units  
 (D) 4  units  
   

 
 

 

8. 5 boys and 5 girls are seated at a round table. In how many ways can this 
happen if a boy named Robert and a girl named Hannah are sitting together? 

 

 (A) 725760  
 (B) 362880  
 (C) 40320  
 (D) 80640  
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9. Which graph best represents 12cosy x π−= − ? 
 

 

 (A) 

 
 

 

 (B) 

 
 

 

 (C) 

 
 
 

 

 (D) 
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10. Given that , ,α β γ  are roots of 3 23 2 1 0x x x− + − = , 

 then 1 1 1
α β γ
+ +  is equal to: 

 

 (A) 1−    
 (B)   2  
 (C)   1  
 (D) 2−   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

End of Section I 
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Section II  
 
60 marks  
Attempt Questions 11–14 
Allow about 1 hour 45 minutes for this section 
 
Answer each question in a SEPARATE writing booklet. 
 
Your responses should include relevant mathematical reasoning and/or calculations. 
 
 

Question 11 (15 marks) Use a SEPARATE writing booklet.  
   
(a) Solve the inequality 
 1 1

1x
<

−
 2 

  
 
 

 

 

(b) The polynomial 3 2( ) 4 10P x x x tx= − + +  has roots , andα α β− . 
 Find the three roots and hence find the value of t. 

3 

  
 
 

 

(c) Use the substitution 1u x= +  to evaluate 

     
3

2

1

2
( 1)

x dx
x
+
+

⌠

⌡

     

 
Express your answer in simplest exact form. 

3 

  
 
 

 

(d) Given 2 3 and 2 4u i j v i j= + = − +
   

 

  

Find uproj v




  

2 

  
 
 
 

 

 Question 11 continues on page 8 
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(e) Records show that 20% of students at a school play a musical instrument. A 

sample of 100 students at the school is to be taken to determine the proportion 
who play a musical instrument. 

 

 (i) Find the mean and standard deviation of the distribution of such a sample 
proportion.  

2 

 (ii) Use the following extract of the table of values of ( )P Z z≤  , where Z has 
a standard normal distribution, to estimate the probability that a sample of 
100 students at the school contains at least 18 and at most 26 who play a 
musical instrument. 

 

3 

 

 STANDARD NORMAL DISTRIBUTION TABLE 
 
Entries represent ( )P Z z≤ . The value of z to the first decimal is given in the left 
column. The second decimal is given in the top row. 
 

 

 

  
 
 
 

 

End of Question 11 
 
  



 – 9 – 
 

 
 
 

Question 12 (15 marks) Use a SEPARATE writing booklet.  
   
(a) ( ,0)P x   is a point on the positive x-axis. T is the point of contact of a tangent drawn 

from P to the circle with centre ( 3,0)C −  and radius 3. 

 
 (i) Show that the length of 2 6PT x x= +   1 

 (ii) If the units in the above diagram are cm, and P is moving along the  
 x-axis away from O at a constant rate of 10.1cm s− , find the rate of 
 change of PT when x = 2 cm. 

2 

  
 

 

(b) Consider the function 1( ) 2cos ( 1)f x x−= −   where 1 2x≤ ≤   

 (i) Sketch the curve ( )y f x= , showing clearly the endpoints. 2 

 (ii) Find the equation of the inverse function 1( )f x−  and state its domain. 2 

  
 

 

 
(c) Given 

3
2

a  
=  
 

 and 
4
7

b  
=  
 

 
 

 (i) Find a b+
 

 and a b−
 

 2 

 (ii) Hence find ( ) ( )a b a b+ ⋅ −
   

   1 

 (iii) State if a b+
 

is perpendicular to a b−
 

and justify your answer. 1 

  
 
 
 

 

 Question 12 continues on page 10 
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(d) (i) Use the substitution 2tanx θ=  to show that 
1

4
2

2
0

0

2sin
(1 )

x dx d
x

π

θ θ=
+

⌠

⌡

∫  

2 

 (ii) Hence, or otherwise, find in simplest exact form the value of    
1

2

0
(1 )

x dx
x+

⌠

⌡

 

2 

 
 
 
 
 
 
 
 

End of Question 12 
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Question 13 (5 marks) Use a SEPARATE writing booklet.  
   
(a) The diagram below shows the graph of ( ) 2xf x e= −  and it’s horizontal 

asymptote 2y = −   

 
On separate diagrams, on the templates provided, sketch the following graphs,  
in each case showing the intercepts on the axes and the equations of any 
asymptotes.  

 

 (i) ( )( )2
y f x=   1 

 (ii) log ( )ey f x=   1 

 
(iii) 1

( )
y

f x
=   

2 

 (iv) 2 ( )y f x=   2 

   
 

Question 13 continues on page 12 
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(b) (i) Show that 2cos cos 3 sin

3
x x xπ + = − 

 
       

1 

 (ii) Hence, or otherwise, solve the equation  
cos 3 sin 3x x− =  for 0 2x π≤ ≤  

2 

  
 

 

(c) Newton’s Law of Cooling states that when an object at temperature T C is 
placed in an environment at temperature 0T  ,  
the rate of temperature loss is given by the equation 

  0( )dT k T T
dt

= −   

Where t is the time in seconds and k is a constant. 
A packet of peas, initially at 24 C, is placed in a snap-freeze refrigerator  in 
which the internal temperature is maintained at 40− C.  
 
 

 

 (i) Show that 40 64 ktT e= − + , representing the above data, is a solution to 
 the equation . 

1 

   
 (ii)  After 5 seconds, the temperature of the packet is 19C.  

 How long will it take for the packets temperature to reduce to 0 C? 
2 

   
   
 

(d) Given that ( )1 1( ) cos 2 1 2cosf x x x− −= − − , show that ( ) 0f x′ =  3 

   
   

End of Question 13 
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Question 14 (15 marks) Use a SEPARATE writing booklet.  
  
(a) Use Mathematical Induction to show that for all positive integers 2n ≥ , 

212 1 3 2 4 3 ....... ( 1) ( 1)
3

n n n n× + × + × + + − = −  

3 

   
 

(b) P is the point of intersection between 0x =  and 
2

x π
=  of the graphs of 

secy x=  and 2cosy x= , as shown. 

 

 

 (i) Verify that the x-coordinate of P is 
4
π   1 

 (ii) The shaded region makes a revolution about the x-axis. Show that the 

 volume of the resulting solid is 
2

2
π  cubic units. 

3 

  
 

 

   
 Question 14 continues on page 14 
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(c) 

 
 
A particle is projected horizontally from a point O with speed 1msV −  down a slope 

which is inclined at an angle 1 1tan
2

α −=  below the horizontal. The particle moves in 

a vertical plane under gravity where the acceleration due to gravity is 2msg − . 
 At time t seconds the horizontal and vertical displacements from O, 
 x metres and y metres respectively, are given by 
 
                                        x Vt=  

                  21
2

y gt= − . 

 
                              (DO NOT PROVE THESE RESULTS) 
  

 
(i) Show that the particle hits the slope after time V

g
 seconds. 

2 

 (ii) Show that the particle hits the slope with velocity 12 msV −  at an angle 
 of 45  to the vertical. 

2
  

   
   
 

(d) (i) Write down the Binomial expansion of ( )21 nx−  in ascending powers of x 
 

1 

 (ii) Hence show that  

( )
2 2 2 2 2 2

3 .......... 2 1 2 4 ....... 2
1 3 2 1 2 4 2
n n n n n n

n n
n n

           
+ + + − = + + +           −           

 

3 

  

 

 

 

 

End of Paper 
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Templates for Q13 Answer Booklet 

Q13(a)(i)  ( )( )2
y f x=  

 

 

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

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

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

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

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

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

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

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

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

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

………………………………………………………………………………………………….. 
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Q13(a)(ii)  log ( )ey f x=  

 

 

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

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

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

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

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

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

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

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

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

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

………………………………………………………………………………………………….. 
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Q13(a)(iii)  1
( )

y
f x

=  

 

 

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

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

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

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

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

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

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

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

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

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

………………………………………………………………………………………………….. 
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Q13(a)(iv)  2 ( )y f x=  

 

 

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

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

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

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

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

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

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

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

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

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

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