
1 
 

  Students’ Name:____________________          Teachers’ Code:   Please circle NHM  JPN  MXF   FEY   KXM 

 

 

 

 

 
 

Saint Ignatius’ College, Riverview 

Mathematics Assessment Task 

2024 
Year 12 

 Mathematics Advanced 

Task 4 Trial HSC Exam  

Date: 23rd August 2024 
 

General Instructions: 
• Reading time : 10 mins 

• Time Allowed: 3 hours 

 

• Write using blue or black pen only 

• NESA approved calculators may be used 

• Attempt all questions. 

• A NESA Reference Sheet is provided. 

• Questions 1 to 10 are all multiple-choice 

questions worth 1 mark each and are to be 

answered on the multiple-choice answer 

sheet provided. 

• Questions 11 to 36 are each worth 90 marks 

and are to be answered on the examination 

paper. 

• Each booklet and the multiple-choice answer 

sheet must have your name and the initials 

of your class teacher on the front cover.  

• Marks may not be awarded for missing or 

carelessly arranged working. 

 

 

Topics Examined: 
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SECTION 1 (10 marks) 

 

Attempt Questions 1 – 10 

 
 

1. The domain of  ( )log 5 2ey x= −  is: 

 

A.   
5

2
x  −      

                                                                                               

B.   
5

2
x  −  

 

C.   
5

2
x    

 

 D.   
5

2
x    

 

 

 

2. The new equation when 1xy=  is translated right by 3 units is: 

 

 A.     
1

3
x

y
=

+
  

 B.     
1

3
y

x
=

+
  

 C.     
1

3
x

y
=

−
 

 D.    
1

3
y

x
=

−
 

 

 

 

3. At the NSW State Swimming Championships, the time in seconds for competitors from all age 

       groups to finish the 50-metre freestyle is normally distributed with a mean of 27 seconds and a standard 

       deviation of 1.5.  

  

 Calculate the percentage of 50-metre freestyle swim competitors who complete the lap in less than  

 24 seconds. 

 

A.     34%   

       

B.     13.5%    

 

C.      2.5%                                    

 

D.      0.15%                                    
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4. Which point on the following diagram relates to the following description. 

 

 0y  , 0
dy

dx
 , 

2

2
0

d y

dx
  

  

   
 

 
A.     A 

       
B.     B 

 

C.     C 

 

D.     D 
 
 
 

5. Evaluate 
1

21

1
x

dx
e−   

 

A. 21 e−  

 B. 2 2e e−−  

 C. 
3 1

3

e −
  

 D. 
2 2

2

e e−−
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6.   ( )
3

1
2 1 10

a

x dx
−

+ =  where 0a  . The value of a  is: 

 

A. 1  

 B. 4  

 C. 6  

 D. 8  

 

 
 

7. The curve 2 4y ax bx= + +  has a stationary point at (3,-5). The values of a and b are:  

 

  

 A. 3; 5a b= = −  

 B. 1; 6a b= = −  

 C. 1; 6a b= − =  

 D. 3; 5a b= − =  

 

 

8. The solutions to  sec( ) 2
4

x


+ =   for  0 2x   are:  

 x =  

 

 A. 
5

,
3 3

 
 

 B. 
5

,
2 2

 
 

 C. 
3

0, ,2
2


   

 D. 
5

0, , ,2
4 4

 
  
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9.    If 4 xy −= , then 
dy

dx
=   

  

 

A.       4 x−  
 

B.       
1

log 4ex
 

 

C. 14 x− −−  
 

D.       
log 4

4

e

x

−
 

 

 

 

10.    If 
2

2
6 6

d y
x

dx
= − ,  

         0
dy

dx
= when 1x = ,  

 

         and when 2x =  , 4y =−   

 

         therefore, the nature of the stationary point at 1x = is:  

   

 
   

End of Section 1 
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SECTION 2 

Total Marks – 90 

Attempt Questions 11-36 

[Marks for each part are indicated on the page] 

Allow about 2 hours and 45 minutes for this section 

 

 

 

Question 11                         Marks 

 

A new car purchased for $27000 depreciates by 15% of its purchase price each year. 

  

       

 

(a)   What is the value of the car after 1 year?      1 

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

 

 

(b) What is the value of the car after 3 years? (correct to 2 decimal places)     2

         

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

 

 

(c) When will the value of the car be half of the purchase price?       2 

(correct to 2 decimal places)                  

 

 
……………………………………………………………………………………………  
 
……………………………………………………………………………………………  
 
…………………………………………………………………………………………… 
 
……………………………………………………………………………………………  
 
…………………………………………………………………………………………… 
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Question 12 

 

Find the 6th term of the geometric sequence if 2 3T =  and 
5

81

8
T =       2 

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

 

Question 13 

 

Evaluate 2

6

cos

1 sin

x
dx

x




+  .           2 

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

 

 

Question 14 

 

A sketch of 
1

y
x

=  for the definite integral
5

1

1
dx

x
 is shown below. 

 

 
  

       

Use the trapezoidal rule with 5 function values to estimate the area of the shaded region.  2 

 
……………………………………………………………………………………………  
 
……………………………………………………………………………………………  
 
…………………………………………………………………………………………… 
 
……………………………………………………………………………………………  
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Question 15 

 

Consider the Probability Density Function (PDF) given by    

 

 
 

(a) Find ( 3)P X  .           2 

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

(b)  Write down the formula for         1 

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

(c)  Given 
1

( 2)
2

P X  = , hence, find       1 

 
 ……………………………………………………………………………………………  
 
……………………………………………………………………………………………  
 
…………………………………………………………………………………………… 
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Question 16 

 

For the curve 3 29 24 15y x x x= − + −    

 

(a) Find the coordinates of the stationary points and determine their nature.   4 

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

(b) Find the point of inflection.          2 

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

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

 

(c) What is the global maximum and minimum of 3 29 24 15y x x x= − + −   for the domain  0,6x R ? 2 

 

 
……………………………………………………………………………………………  
 
……………………………………………………………………………………………  
 
…………………………………………………………………………………………… 
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Question 17 

 

Differentiate  
2

sin x

x
 .            2 

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

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

 
 

Question 18 
 
 

(a) Evaluate 
1

20

1

2 4

x
dx

x x

−

− +  . (Write your answer as an exact value)    3 

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

(b) Evaluate ( )
2ln3 2

ln 2
1 xe dx−  .           2 

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



13 
 

Question 19 

 

Simplify    
2 2

2

sin cos

cos

x x

x

+
 .           1 

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

 

 

Question 20 

A particle undergoes straight line motion with velocity 
6

3 4
v

t
=

+
     

     where t is time in seconds and distance is in metres. 

 

(a) Find the particle’s position x at time t, if initially the particle is at the origin.   2 

 

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

(b) Find the position of the particle 7 seconds later.     1 

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

 
…………………………………………………………………………………………… 
 
……………………………………………………………………………………………  
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Question 21 

 

The diagram shows the parabola 2 3y x x= − and a tangent drawn at P.  

 The equation of the tangent at P is 4y x= −  and it cuts the y-axis at Q. 

 

 
 

(a) Show that the x co-ordinate of P is 2x = .        1 
……………………………………………………………………………………………  
 
……………………………………………………………………………………………  
 

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

 

(b) Find the co-ordinates of Q.          1 

 

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

 

(c)  A normal is drawn from P and cuts the y-axis at R.       2  

Find the equation of the normal and the co-ordinates of R.   

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

(d) Find the area of triangle RPQ.          1  

     
……………………………………………………………………………………………  
 
……………………………………………………………………………………………  
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Question 22  

 

The diagram shows a point P on a part of 24y x= − .  

The point P is vertically above R and Q has coordinates (2,0). The point R has coordinates (1,0). 

(a) State in radians the size of angle POR.         1 

 

……………………………………………………………………………………………  

 

(b) Calculate the area of sector OPQ. (Write your answer as an exact value)    2 

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

(c) Calculate the area of triangle OPR. (Write your answer as an exact value)    1 

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

 

(d) Hence find 
1

2

0
4 x dx−  (Write your answer as an exact value)     2 

……………………………………………………………………………………………  
 
……………………………………………………………………………………………  
 
…………………………………………………………………………………………… 
 
…………………………………………………………………………………………  
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Question 23 

A continuous random variable X has a probability density function ( )f x  given by  

 

 

 

 

(a) Find the mode of X.    2 

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

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

 

(b) Find the cumulative distribution function for the given probability density function.    1 

……………………………………………………………………………………………  
 
……………………………………………………………………………………………  
 
…………………………………………………………………………………………… 
 
…………………………………………………………………………………………… 
  
……………………………………………………………………………………………  
 
……………………………………………………………………………………………  
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Question 24 

 

The diagram below shows the graph of ( )y f x=  

 

Sketch on the axes provided, the following transformations of the semi-circle,  

showing the coordinates of the x and y intercepts.  

 

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

 

(b)
1

( )
2 2

x
y f= −     2
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Question 25 

 

The shaded region is bounded by the hyperbola 
2

1
y

x
=

+
, and line y x= .    

Point P is the intersection of the hyperbola and the line 

 

(a) Show that the x-coordinate of P is 1.   1 

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

 

(b) Find the exact area of the shaded regions.   3 

……………………………………………………………………………………………  
 
……………………………………………………………………………………………  
 
…………………………………………………………………………………………… 
 
……………………………………………………………………………………………  
 
……………………………………………………………………………………………  
 
……………………………………………………………………………………………  
 
…………………………………………………………………………………………… 
 
……………………………………………………………………………………………  
 
…………………………………………………………………………………………… 
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Question 26 

 

A mass is bouncing from the end of an elastic string and its height h (metres)   

above the ground at time t (seconds) is given by 1.6 0.4cos 2h t= +  

 

 

(a) Between what heights is the mass bouncing between?       2 

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

 

(b) What is the period between when the mass is at its highest point in consecutive bounces?  1 

 

 

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

 

 

Question 27 

 

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

 

On the graph above, sketch the curve, (2 1)y f x= − , showing all important features.   2 
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Question 28 

 

 

A continuous random variable X has a probability density function ( )f x  given by  

 

 
 

Find the value of k.                               2 

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

 

Question 29 

 

Evaluate 
2

2 5

1
12 ( 3)x x dx+           2 

 

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

 

…………………………………………………………………………………………… 
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Question 30 

 

Donielle completed two class tests this week.  

Her results are shown in the table below (class mean and standard deviation shown for each subject). 

Subject Donielle’s Mark Mean Standard 

Deviation 

Mathematics 72 64 4 

Chemistry 78 68 10 

 

(a) In which test did Donielle perform better, relative to her class peers.        2 

     (You must show working to support your answer) 

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

 

(b) Tina is in Donielle’s class and sat the same class tests. Her z-score for Mathematics is 1.5.  1 

     What mark did Tina record for Mathematics?    

……………………………………………………………………………………………  
 
……………………………………………………………………………………………  
 
…………………………………………………………………………………………… 
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Question 31 

Find the equation of the curve if 
2

2 2

4

(2 1)

d y

dx x
=−

−
.     4 

The curve passes through (5,2ln3) and the gradient of the tangent when 1x =  is 2. 

 

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

 

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

 

……………………………………………………………………………………………  
 
……………………………………………………………………………………………  
 
…………………………………………………………………………………………… 
 
……………………………………………………………………………………………  
 
……………………………………………………………………………………………  
 
…………………………………………………………………………………………… 
 
……………………………………………………………………………………………  
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Question 32 

 

Find the values of A and B so that cos(2 ) sin (2 )y A x B x= +  satisfies the equation 

2

2
4 12 sin (2 )

d y dy
y x

dx dx
− − =  for any real values A and B.      2 

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

 

Question 33 

 

The gradient function 23( 1)
dy

x
dx

= +  of a curve is shown below.  

 

 
 

What is the nature of the stationary point at 1x =−  on ( )y f x= ?      2 

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



24 
 

 

Question 34 

A semi-circular garden with radius 1 km is surrounded by a path. Angela wishes to go from one end of 

the garden to another (that is move from A to C passing through B) in the maximum possible time to 

enjoy the ambience of the garden and get some gentle exercise. She decides to walk in a straight line 

from A to B at a pace of 2 kilometres per hour, and then jog arc BC at a pace of 4 kilometres per hour. 

 

Let BAC  =   

(a) Show that 2BOC  = , and hence show that Angela runs 2  kilometres.    2 

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

 

(b) If line 2cosAB = , show that the time taken for the total journey is cos
2

T


= + .           1 

 

……………………………………………………………………………………………  
 
……………………………………………………………………………………………  
 
…………………………………………………………………………………………… 
 
……………………………………………………………………………………………  
 
……………………………………………………………………………………………  
 
……………………………………………………………………………………………  
 
…………………………………………………………………………………………… 
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(e) Find the value for  for which 0
dT

d
= , and determine        2 

whether this gives the maximum or minimum value of T.  

 

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

 

(f) Find how long (to the nearest minute) it takes Angela to complete her journey     1 

if she proceeds with the above path (that is move from A to C passing through B).    
    

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

 

 

Question 35 

 

If  
3

6cos (3 )
4

x t


= +  and 
2

2

2

d x
n x

dt
=− . Find the value of n.       2 

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

 
…………………………………………………………………………………………… 
 
……………………………………………………………………………………………  
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Question 36 

 

Jean makes a quarterly deposit of $4000 into an account at the beginning of each quarter. 

The account pays an interest rate of 6% per annum, compounded monthly.  
 

(a) Show that Jean will have $16612.16 in the account at the end of the first year.      2

         
    

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

 

(b) Find the amount in the account at the end of the second year.      2 

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

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

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

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

(c) If Jean wishes to have $250,000 in the account after 10 years,  

      how much should his quarterly deposit be?        2 

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

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

 

End of Exam 
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SECTION 1 (10 marks) 

Attempt Questions 1 - 10 

1. The domain of y = log. ( 5- 2x) is: 

5 A. x<-- 
2 

B. 
5 x>-- 
2 

@ 5 x<- 
2 

. / 5 :(_<...__ 
2. 

5 
D. x>- 

2 

2. The new equation when xy=l is translated right by 3 units is: 

B. 

I 
A. x=-­ 

y+3 

1 
y=- 

x+3 

C. 
1 

x=-- 
y-3 

1 
y=- 

x-3 

3. At the NSW State Swimming Championships, the time in seconds for competitors from all age 
groups to finish the SO-metre freestyle is normally distributed with a mean of 27 seconds and a standard 
deviation of 1.5. 

Calculate the percentage of SO-metre freestyle swim competitors who complete the lap in less than 
24 seconds. 

A. 34% I 
I I 

B. 13.5% /J..Si34%1 
@~ 

GJ , . I 
2.5% 24 2.G 5 27 

D. 0.15% 2 ,35 + 
-, O· 13 .) 

r, rsoi:., ..L 



4. Which point on the following diagram relates to the following description. 

dy d2y y>O, -<0, -2 <0 dx dx 

✓✓✓ 

X 

B 

A. A 

B. B 

@c 
D. D 

5. fl 1 
Evaluate -2- dx -I e X 

A. 1-e2 

B 2 -2 . e -e 

e3 -I c.- 
3 

j e-•23: d::L 

_I j' 2 -2:x d -2 - e ::c 

-- J. [ e -2i] I 
2. - I 

[. 2 2. ] 1 e-· e - - 2 , -- - 

= J_ [e2 -- e - 2 J 

4 



fa 3 
6. _

1 
(2x+ 1) dx = IO where a> 0. The value of a is: 

B.4 
C. 6 

D.8 

7. 

A.a=3;b=-5 

@=I;b=-6 

C. a=-1; b=6 

D.a=-3;b=5 

i [ (2:J:-i if' J, = 10 
- Cl 

[ (2x,-· I )4\ ~ 80 _L, 
( 2n.-;- I ) 4 - ( -· I ) 4 == g 0 

(2cc\- I \ 4 -== 8 l 
2o.:+ I = 

4
1gT = 3 

,, ', a,= j_ ' 
The curve y = ax: +bx+ 4 has a stationary point at (3,-5). The values of a and b are: 

.IJu.h- (3p) 
sub ,1>=~ 3 cm_== CJ . 

-' i~a.-3b == 0 -(J) 
q~ -t.3b =-9 ··@ 
-9Q== -1 

Q-=-1.. ' 
b==·-60... 
b= -6 · 

lf = a:J.? -1·· bi :-1-· 
~ ~2cr:x.+b 

6Q+b:::: 0 .. (D x- 
9Q~ 6=-Cf ... @ 

8. The solutions to sec ( x + ,r) = ✓2 for O ~ x ~ 2,r are: 
4 

X= 

A ,r 5,r 
( - µ_ 

Csru(:r.,-t) j . 3' 3 

B ,r 5TC 
_I_ . 2' 2 

Cro (x + 3f ) - {i @ 3TC 0, 2, 2TC 

(4) (1f I TlT I ~J ) CDJ (:xi- 3f;) "t 
TC 5TC ' 4 ~ 

D. 0, -,-,2TC 
4 4 ,Ji J 7q 191y J°_-,-7T4 - 4 / - 1- 

,-r__ -::;;_ '01 -~ I 
~ 

) ' ' 

~ ===O; ~ J 21f' /,. · 

5 



9. If y = 4-x, then dy = 
dx 

A. 4-x 

B. 1 
xlog, 4 

C. -4-x-l 

@ -loge 4 
4x 

Clt ( ) -I= ln4 -·/ ctr. 
1 ··--,:L 

d2y 
10. If-=6x-6 dx2 ' 

dy =Owhen x =l 
dx ' 

and whenx =2 , y =-4 

therefore, the nature of the stationary point at x =I is: 

A. B. 

C. 

✓ 

\._I =- .' . - 3-i + 'jX T D 
wl ,X.= '2 \_( ~ -4 

':J)= -£ . 
'--I = :x>~ - 3 ,x. 2 -1-· ~; -_)( - 6 

(c R.iL!t.h wh.i2.n X-= I) 

End of Section 1 

✓✓ 

6 

AL,ERNATl\f-C 
fv1ETrOD 

~5{_:.: 6X-t) 
X; 

~ = 3r--t,:X.+C 
W¥\Qr) .JC..:=_: I C-""3 
~ -= 8~x.2-- t}:~L + 3 



Students' Name: ------ Teachers' Code: Please circle NHM JPN FEY PPC KXM 

SECTION2 

Total Marks - 90 
Attempt Questions 11-36 
[Marks for each part are indicated on the page} 
Allow about 2 hours and 45 minutes for this section 

Question 11 Marks 

A new car purchased for $27000 depreciates by ~ 5% of its purchase price each year. 
. . ~ r-ln h\.£2.C,I CUQ,.0 

(a) What 1s the value of the car after 1 year? · '-"'1-1 O 
, I 405 
........... 5 .. --:-: .. 2.70.00.(.l.~.0.:· .. 15.J. . 
........................ 1.22.95.0 , ✓. ~7~.~:~?50-= 2.2~50 

1 

(b) What is the value of the car after 3 years? ( correct to 2 decimal places) 2 
(_C'()\J"()Ql) Qj I G\ 3 ~<E' -<'.>cl.Lui~ 

............... ?.. -::.2..7..9.CJ?(l .. ~.Q.1!:)) ~6.7.2.70CD.-3(40cD) 

.................. ~ $..Jb.5.8.J . .-.3.i / J:4.85.0 ✓/ 

~ Y l 'IR2 '1_ ( c) When will the value of the car be half of the purchase price? O , . 'l~z-i 
(correct to 2 decimal places) . . 2.700) 22950 J<?=JOJ \4~ 

Cammon Q.JTOr • "'"""~- 

· · · .1.35.oo =: i~roQQ.(1.~ .. ? .. ~ !~\~ ·... -~ 
...................... ! ~: 0.- .. 8:5.~ · . 
. .. .. . .. ! 0. ?.- ~ 1.0 9 . .-.~.?.. ~ . 
. . . . .. .. l .0 .. ~ ~ :.1 1.~ .. 9.:.~ . 

..L In,,...., 
················· .. ········O ... :=:=-...... ,...!,J,.J.••····················································· 

lno,g5 

nc 4·27 ✓✓efpa_ , 

·-rh_ Zl OX)-;- (f\-·1) d =- l2>51J 
2-,:::JX)-t-·(IJ-1)-4d:O ~t'§(X) 13500 = 4t50'1.J 

2'7(XJJ~ 40cDri_ ~405:) = 13ctq n :::: '2> · 33 ✓ ✓ 
- 40EzOn :::: :._17 5gJ - 

f) = 4 · 33 ( -t-erm r, urn be,) ~- 'I~~ ~~\tr 



Question 12 

Find the 6th term of the geometric sequence if½ =3 and I's= 81 
8 

8/ ~ 
......... W.4.° ~ :8 ·.···•·Q)·····✓-··················'-·'.". :2 1 b~ 
.......... ar.- :: 3. :. :.: .@ a 2 . 
· · · · · · · · · · · · · ·r3 · = · · '21.~ · · · · · · · · · · · · · · · · · · · · · · · · · · '-'-'-'-: · · :.:.:..· · · ·2 4 3 · · · · · · · · · · · · · · · · · · . · · . 

8 Jt>- -- 
········································································'·6····························· 

Question 13 

tr 

J- cos X: Evaluate ; . · dx . 
- 1 +sm x -,r, 
6- . /:2 ./ 

............... ~ [ lcae. ( I i:B )D x,} 11,l . 

::: ::: ::: :::::~:: c: i~;:<1:f ~;0:i ! ::: ::: l:cfJi: ::r.1:~~i:~, rJ: ::: :::::: ::: ::: 
........................ ~ \93eJ ~ ~93~{~2.) ~ . 
. . . . . . . . . . . . . . . . . . . . . . . Q.R. .· .I.OJe. ( Y,3.) . 

2 

2 

Question 14 

A sketch of y = _!_ for the definite integral J 5 _!_ dx is shown below. 
X 1X 

Use the trapezoidal rule with 5 function values to estimate the area of the shaded region. 2 

-1. I 2 3 -4 5 
y l .Y.· I 1/. ¼ 2 ~ 4 ) ....... 

······7··························· 

··········+R··~·J7·~··d£·····'.·······~- .. [·T.+·2(j·+·_:b··+·t)··+5,J 
................................................................ ······ ····················· . 

@. (.'·1·6&3)/ 
60 ✓ 

8 



Question 15 

Consider the Probability Density Function (PDF) given by 

{ 

1 
f(--.) __ ;Z' X ~.1 

X ·-. X 
· . _ · 0, otherwise. 

(a) Find P(X 2 3). 2 

......... J;;.. ~2 .. cJ.~ OR fl' ;i?: C:q'. . 
JO\:;, -2 J.3 -1d ....... .:::::: .. ?i ,x di , .. ~x ~ , . 

·········.'.;!:::···'l· .. :-;~·l···~·····✓.····················· ~ ·-C~-~J~·················· :.X. 3 I 
................................................... ······· , . 

_j_ -t ..L :::: -0 - - I 
········~·····~· 3 ········· ···2: ··/··········· . 

= 0 +}: = 75 
········· ~ ·:s;···~······7·················· 1(x:;;3J··;;:-r :::t ···~····~ ✓ 

(b) Write down the formula for P(AIB) 1 

................. ·.p(f.\ ..lBJ-:-:: P.CA.0. C} 
7 

. 
.. . .. . .. . .. . .. . .. . .. . .. . . .. . .. . .. . .. .. . .. . . .. . .. .. f..( .(;?.). . 

(c) Given P(X 2 2) =..!..,hence, find P( X~ 3 IX~ 2) 
2 

1 

···1,)·rx··;'.3·'/·~·;2}··~···v(x·;j··~··x;·2')·····;·~······~·(;·;·3 
······························································································ ........... ~ 

-:P(><~ 2) 1J(x'~ 2) 
............................... ······ . 

= 2 
3 ...L z 
/ 

9 
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Question 16 

For the curve y =x3 -9x2+24x-15 

(a) Find the coordinates of the stationary points and determine their nature. 4 

b iP. O.:U\f .. v~ ~. ~ .~ .9 .N~~~ ef .. $. P. . 
~= '?.):i?-1i~x-·+2-4 ~ = 0.t..---18 d.:£ ·" - ~ dx:. . 

. :: .. 3.~(!!:-::b.J . .-. t. S.).:=:.O Y.\I.MJ).1..:::;2. d.~t-;.: .. :-: .6 CJ:inC(\V~ dcu . .on 

... J. ( ~-~.2)( ~;:~·:-4 .l. :-;.0 ~ ~ .. 0cr:BJ: ✓ 
, · ·. ( 2 5 ) LO r<l(LQ 7° p ~-2 ~ I 

.... }...,l.::-7.. , .-:-. .r: : . 

v,Jt~~·;:~·2· .. _, .. ~·5· .. /~·5\ :\fltvm·~:=;~···(r? ···~··h···ecocove_ f 
··················~···············'···················································Q· . 

V\J hV:l .. J.-~. 4 t-:- I. (A, .I.) (4.1- .!..} ~ ◊.i Loco.! rr{U) . "T .P . 
~ .. I ~'.L~f <. ~ 
.ur ~! ~.~ ?. ~ .. ~ .. \ o\ .. 9 ~ ~ J-~..+ ~>e- kc+ s . . -~ I - '-1 ~ V\I\ ~~ ~ fPL.., 

(b) Fmd the pomt of inflection. '-- 
2 

_ J VA-t...Vt% ,4.10r> f.Ao-,b 

............. J?.~ri~~ .J?.9.-Y'.\l: of. \tf.lq.P:.\o:0 ~. ~ .. ~?.. a.~~~ ......................... 0.:i::.:?·· /·0·3····· ·/··¥:~ 1°"" ~ 
~ ··························································(L L /~ ~ 

~; ~::: ::::~~:::1~::::Lt::l::::6.:J::Z::::::::~::::~:'::~:: I 'j I ;£(:J -· . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . · . C:: h.~ Q, 0. . .!/ID.QI~ r.t 'f . . . . . . . . . . . · Li, 3.) ... VJ 0-, 

r'\. U pc.uA!' cf '"fuu.::c.Lcn ........................................ ~ l - . 

2 

(c) What is the global maximum and minimum of y =x3 -9x2+ 24x-15 for the domain xER [0,6]? 2 

21 (C:.i l,\) 

:: : ::: ::: ::: ::: : :: :: : ::: : : : ::: ::: ::: ::: ::: ::: ::: ::: ·:: :: : . :: ::: : : : : : : ::: :: : s:,:i·~~: :0~~:.::: (6,21) .r . . ----+ . 4-itwso.l Y ;n. (o,- 15) 
2. + b 

/ 
✓ 

11 



Question 17 v-(- 
Differentiate sinx t.D51Ck..;- c.LLiID IQQ, .. V\..-~- $~ 

7 . V 2 fl'~_{V' o--,k-- ~ 

··············~·· -;;:;;;~·~.2~~~/ -····W;:51r1:L . 

····························?~ ................•••• ? ···········•t~~···~~·~··· 

2 

............... :;:: .:x..cro,.1,., .:-:-. 2 ~i.n x ,/ ! .. ~ .2,x . 

. .. .. . . .. . .. . .. .. .:t :>, ~ ·t .. k . j.:ez~- J. ~ 
~\~pLcfc.u~ 

Question 18 

fl X-1 (a) Evaluate Ji 2 dx . (Write your answer as an exact value) 

····J J,;:7~~·4 d:c / J~ .. ~.:.'~.~~. 4"'4 f.;) 
............... Q ························r·············································· 
....... ;; .± L.10.(;x?.:2;x:1:.4.)J.e . ,C . 
... .. ::': i.[ . In .. 3 ~ in .. ± .. J ( ~ . 

QR . 
~ e9~·vcilwtto··{·· .. ·1~n·3F .. tn'2· ········ .. ··· ,.~ .. ·~··· . 

· OR 2'.·hi(:l)······DIL {;~) . 

3 

f 21n3 ( )2 (b)EvaluateJ,n
2 

1-ex dx . 

... . .. .. . J:~} .1 .. :::: 2.e3: .. "·. r::-2~: d 1... .. . . 

. . . . . . . ·~ ~ .. ~· ·2~·~ .. ·~-· )~. ~ ·2i .. ] :'19. ·7 . 
·················[····························2· ,.- .. '1.2 . 

•••••• ~~;i~i6LiI(~iJ•••f;ijf2.).il(ii)J ................ ~.,t(\) 'f7
~41·1·? ... +. .. ~ .... :. ± .. ::.:?. .. J···,(.····. 

·············································2························································· 
....................................................................... [:=: ':?:..~ : .. ~~.] . 

2 

12 
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Question 19 

sin ' x+cos2 x Simplify 2 
COS X 

......... :;::;: . .- ......L ::.:::. 'f:?.r:::,c·.? ;J..,., · :~ . 
(m2,)C 

···································· · ······························ 

Question 20 

A particle undergoes straight line motion with velocity v = ~ 
3t +4 

where t is time in seconds and distance is in metres. 

( a) Find the particle's position x at time t, if initially the particle is at the origin. 

-l.. . ' ) 2. 
.............. Q.:.X:- .. :==: ;~~·~'~· .4- .. ctr .............................. J -J.. .. 

J = 6 (3t -i-4) :J cli 
······························ ·············································· .. ··························· 

............. s: ;;·G·f if ;4.(-2.J +c················ . 

...................................... .' .~.::t . 
/ . ............. ci-·;·4·✓·&·:~·4· .. ~-··c·· ·:_.-;:·~·4·f ;:~·4 _, ~ 

............... whfin"t·;·o· .. cx:_:;;·o· . 

......... o··-:;:···4·14"·:.t-=·C··· .. 

c:::-2. ✓ 

1 

2 

(b) Find the position of the particle 7 seconds later. 1 

............ Wf.\Q.n .. ~.~.~J . 
. . . . . . . . . . . . ~ ~ 4 ✓. :47 J.:. .1 ~. 8 . 
................. : 1 .. J.5J;, .. ~.:s. /··················································· 

=- 1.2 rn ····························ct;·~·~h:t~~ ~;y·················· 

13 



Question 21 

The diagram shows the parabola y = x2 
- 3x and a tangent drawn at P. 

The equation of the tangent at P is y = x -4 and it cuts the y-axis at Q. 

(a) Sh~~ th.~'..th~ ~ c~:~rdi~at~.~~~ is.~.~~· ... ·:-::~~~: f ':t 17 ............................................................................................................ 

1 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .(x.; ~: .'2..). ~ ~: .. ~? . 
. · .. JC=·2 . 

(b) Find the co-ordinates of Q. 
• v-Jn.Q_f) oc-=·O ~ =· o-4 :;;,· -4 

.... ~ .. -:- .. ~~.~~ _ )··········7·······················~ fe;-..'Y- 
lf ~.~ .:": .. ~ i G..<?1.~J ~ ~~ 

( c) A normal is drawn from P and cuts the y-axis at R. 
Find the equation of the normal and the co-ordinates ofR. 

.. ~·· ~- q.;,--:,;~~ rn-N. ~. ~. J.: .. 
~ St:.~ .. 2.:~~~<~ J~ {2..,. ~2 .. ) .. 
. wh.Q.D.:x~.2.. ~.-:1~ .. 2- .. ?:- :-:- .. ! {1 .. ~: ).) .. 
... r:).T. ::': .. 1 ~:1 .. ~.~ .. lt ( J~ .. ( 0, 0) 

(d) Find the area of triangle RPQ. 

A- 2 ><"LI x2 
... ..--:-: ······································ . 

2 / :;;- 4 lf\L1o ✓ ............................... ~ . 

✓ 

1 

2 

1 

14 
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Question 22 

y 

The diagram shows a point P on a part of y = .J 4 - x2 
• 

The point Pis vertically above Rand Q has coordinates (2,0). The point R has coordinates (1,0). 

(a) State in radians the size of angle POR. 1 

us:) e == 2 e = ][ I Co<<"a.d- ~$\>JV'" 0.-.½ . ...................................................... 3 . 

(b) Calculate the area of sector OPQ. (Write your answer as an exact value) 2 

.............. A.::: .±.r. ~e ~ .. ~.1. Y\Ot- .................. ~.~±!/!:!) ·>""" ~ .. Ar-=~:~ . 

... 3 . 

( c) Calculate the area of triangle OPR. (Write your answer as an exact value) 1 
A -::- ·i b h · .::.. ·-t~ ks .., c.. 

................. A .. ~ 2 .. t: ~ ~ ~1 9g i .. (~~~.1) .. ~-~1J ) . 
_Q° _\J.Q 

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

( d) Hence find f: .J 4 - x2 dx (Write your answer as an exact value) ~
11
~ • 2 . 

............. :-:;~··°;f(y.:ZQ0.Q) :t.:t.r:1®8.l.2.. ...... QR~~W: ~(~tuer-i.,.,._ · 

:::::::::::: : ;)L/~:!::: : :;:r: :::::z:::: ::: :: : ~: :::~ ~0 _, i ) 
............... ,;; (~ 6 30,+ =· '.I! + ~ 

15 



Question 23 

A continuous random variableZhas a probability density function f(x) given by· 

/( x) = { 12x2 
( 1 - x), for O :::; x :s-; l 
O. for a.II other values of x 

-t t 6'- )::: 2 4 - 7 2. -:x:.. 
(a) Find the mode ofX \1-'l-->-- .?{..= "3 

.f' \I _3;.. ..... f.<rr i:n~ .. w. . .f ~.~). ~- .0 ······ ~-~)~ . .?~.:-:!?-:.,.. .3 - 
2 

-24- 
- r,11 0 · S1 ..... (.L. -t ~) < ~.,, \'\"\ 0.. 'I,;, I...........,____ 0C C, '- 

f ( 3:) = 1'2i2- - 121,.3 w~ ')(.. ==- ½ ·················· .. ····· z.... I 
f I ( -X_) ~ L 4::(. -3 6-:x?- ' . 2} ...................................................................... : .. ' ~ .. 0. 3 ~ 

............ 0 .. 7 .. .!.+.~.(2. :-:-.3~) . 
2 

.............. OC.:7 .. 0/ 3 . 
fv!IN. MAX. 

(b) Find the cumulative distribution function for the given probability density function . 

.............................. .J::_ .. 

. .. .. . .. f {oJ .. -:- J .o (L2r. .. ~. l2~x? .L9&. . 

. . . . . . .. . .. : ·..: [ _ 1· <t. . 
- 4 ~'3 - 3i4 ./ 

······ Q .. 

......... :7. C4i~.-:-:.3-:c-.).~(o.:-:-.o.). .. 
CDF..~ f.·. (~ ) r77 :4.~? .-:: .3.o:.~ (O.R.V.} . 

1 

16 



Question 24 

The diagram below shows the graph of y = f(x) 

y 
2 

-2 . 2 X 

Sketch on the axes provided, the following transformations of the semi-circle, 

showing the coordinates of the x and y intercepts. 

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

I I I 6 I It, I I ' I I 

* -·'-It -~ I l ~i+ - - ... - '.:1:~i _..._ =r= -i- -:f ... -i-- ,_ L.. =I= - ,-~ +· ll . ,- 
- M• - 

, __ 
rr -I• _,_ - I , ,- . i 

J -1: 5 

:j. ~ ::j '! ..... I- ... - . - ·/ - - .... ... -~ ... . . h• ,:~ - ... - + .J_ ,.. 
- =tr= .:IS . -tr - -- I- - +1...i. I -- ·- . -, •·ti - - -1- ....... ... ·r 1+r I ·I - 

3 1+1- :I l 1+- -- - . l 
,_ • -1- - - - ___ .., , __ ... - -- ....... _.,_ ,_ ... + I -H- - +·, r 

- I - . ·+· . ::_17 . . . T 
I .. ·+· ,. - 

- i- - . - ~ - -+ -- -~ -- -· 

~1+- ~- I..L i; + - ::::c -k Jll _,_ - - - I- ......... -- ==+- ,_1 - . - - - .... , __ 
i-1- ,_ -!· ·j1 I I 

-s-1- ... ,.. - ... tl:1.- - 1- • - -b :t=J:: ~ - H-:=f *3·ti· 1·4 t 1-f~ 1-i,. •· t~1 ri r .. r 
: ln.CI\ j l++++tt~ H H: ij ~tf ~--!: - ,_ TfH-l+t 1i1 f I·. - .... 1-H- -itr Lt ft· 1 . - t+ ........ _t-t-, . '·2 - rt j f I . 1 

---- L .LL ,.Ll.. I....L..L L.U..i: LI _U l Li ! J U I i. l I l- -; 

l X 
(b)y =--/(-) 

2 2 

h~-z cnfctJ di lolTo-<1· 
s C.cust fo,cT or- ~ 

2 

V Q.J..'G'cQJ ci.LlciJZon . 
..-ccalQ_ f a..u 0,- i 

✓ 
17 



Question 25 

The shaded region is bounded by the hyperbola· y=-2-, and line y=x; 
x+l 

Point P is the intersection of the hyperbola and the line 

( a) Show that the x-coordinate of P is 1 . 
.x g_ 

......... T.. ~ i::r.-t-.1. oc.:; . --:: 21- ~ . 
. . . . . . U:~.t: X .. ":7. 2 \.rl tl.\C?- . ..I.~· .i'-:1.~.~. · · · · · ··· 
..... al. .t. ;:x.;.. ::-. 2 .. :: . .0 :-~ :9.9." .. g;.. :-: .. l .. ·<ni .. .- . 
. . . . . . (X.-t2 ). (:r_-:: .L J. ::: . 0 \ . 

(b) Find the exact area of the shaded regions . 

1 

3 

... ··s· 2 2··· . 
~ht .{')tnd.Q.d Al,Q_Q = ' J:. - .'.L+I dr, . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ·1 · J ·2· ·/· . 

- r ~ -· 2. In \3:-+ I I V ................................... ~ L.2 t ~ .. 

··· ······ · ··· ······················:[~.::2i~~k{i2"i~t0.2-:.9~ .. ~.21n ri)] 
························································································~············· . J' 2 ~~ft .. Ebadru:1 .. A.Le..G. -:-:. .o .. ).X:tJ.. .. -:: +. 1% , . 
. .. ... ... ... ... ... ... ... ... ... ... . .. . . :: . L ~.In l;r;~ u: -1: .. .J. D . ~ :~u 
....................................... ~ .. [.( 2 .. n .. 2 ± .. r. .. (2 J n. J. 1]. 

I 

.......................... : ~ 2.!D .. 2 ~.~b : . 

io1a.1 °-1.Q,o. :;:: + 4 lnZ -2 ln3 
2(L 4 - l ,J -\- \ OR / A\s~ I +- 2 [lh 2 - In ( i) ] = I + 2 Ir, (1- ) 

0-<' 2.l% 4- l DCZ I+ 111 (~) (: I· 51) i_~-\-1 18 
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Students' Name: Teachers' Code: Please circle NHM JPN FEY PPC KXM ------- 

Question 26 

A mass is bouncing from the end of an elastic string and its height h (metres) 
above the ground at time t (seconds) is given by h= 1.6+0.4cos2nt 

(a) Between what heights is the mass bouncing between? 

.o 4.l \) .. +. \. '. .(c. :- .. 1- L L0.e"'\ \ c\ooe~ 
o.~.4.(~.IJ . .+.\:.~ .. ? .. \.·.L./ . 

(b) What is the period between when the mass is at its highest point in consecutive bounces? 1 

' 2.. tr 
.~~.~~ .. ~ .. :.q··········· w.etl .. ~of\e.. . 
................. ~ .. 21I, ~O~.¥··················· 

1. n-- ......................................................................................................... 

·- \ -· ......................................................................................................... 

2 

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

• ... ..... .,.- .• i·~··•"- 
i 
t 

-1 
! 

-0,5 

- •... ·! ··········•·•-·•0.5 

1:5 
i 

! 
! 

.......... ! ·················•····' 

D{L 

\ . ha t1~h\- ~ '-'ori2-~\-a.L 
& \o '1an SF 'h- 

On the graph above, sketch the curve, y = f (2x-1) , showing all important features. 2 
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Question 28 

A continuous random variable X has a probability density function f(x) given by 

f(x) = 
1 
vx' 
0, otherwise 

Find the value of k. 2 

.. ·"'j· ·.:.·tt. . 
Jl c\ :X., ::. \ ~ Nk, - 1 = \ .. J 1.-, . 

i~t! ;; i;_.-,;Jlt: ;·,······ ········· i~··:i······ C ,J-~-~:,1-t-h>:;, ~ ... L........ j··························· Jc, L~·-··_;._v ~ . 

~ Ii ~J~ : ~ 1 : : l = r/ ~ ~1- ~\eel ~\,,]) ~VW"i'S · 

Question 29 

Evaluate f I2x(x2 + 3)5 dx 2 

'2. s 
:: ~ , J2Cll: (~ 1~ '>) }~- ~ec\>fll\ ~\~1J~ ~~tc-- .\.no.bl~ ~ 

.... _. [, :_· b ·--~ do ~~ .. ~>-\tp.: .. 9.~J-.?~r.~ lr<J. un nJ\t.. .. . ~ ~c~.·.~.+.?J..,] fu>.t".\ ~-f~~~t(.~ .. ~~ .. t.: n \ \ 

... _. __ . . .. _ ... K . • . 5n;.;} Ht <X.,):r' ch .. ~ ~~ iJJ.( o_'iS ·-11- l.. 

··························:····J:· ··1.;··································································· 

-:: [ (.:xl + ~)'° ./ ........ . \- . 

:: 76_4b 
···~····,·\·i·ss·t~···~····························································· 
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Question 30 

Donielle completed two class tests this week. 

Her results are shown in the table below (class mean and standard deviation shown for each subject). 

Subject Donielle's Mark Mean Standard 

Deviation 

Mathematics 72 64 4 

Chemistry 78 68 10 

(a) In which test did Donielle perform better, relative to her class peers. 2 

(You must show working to support your answer) 

H~~L . . z ; .. 714 6~ ~ i. . J:}~ \; ::: h~~~~\-e, 
······································································· ~.\'\ .. ~ . (:~~ ••• ~ •• ~ ••• ~~;~~ .•• ~z ••.•••••• ~f\ ~o~~. 

(b) Tina is in Donielle's class and sat the same class tests. Herz-score for Mathematics is 1.5. 1 

What mark did Tina record for Mathematics? 

............ o.~ .. ~. ~.4 ~- .. \ .· .. S . 

............... 4 . 

. .. .. . .. . .. . .. :0\...~ .. ~ 4 7": 6 w.~\L .. da. (\t. .. - . 

:)L~ 70 / 
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Question 31 ( $;,r""-, etc\~~ spc+ Vi-er:, 

Find the equation of the curve if d
2

;_ =- 4 . 
dx (2x-I)2 

4 

The curve passes through (5, 21n 3) and the gradient of the tangent when x = I is 2. 

)-1- ·':J~ ~ :: .. 4. . .( i.~. ~., =? ~\~~~ .. ~~ tc1 ~:\C~X:~ .~~aKt '}~~r Llp 
n~--- 

·········································.:.:.l················································.············· 

·'-1~ .. ~ ~.I+ ci.~. ~ .. 1.) t- .. ~ ~ .. ~~~\~~~ .. r~11\t~¼~ \\e..t-e, - 
- l y, 1. 

. L : / ~~ ~~(~ 1-o ~ 1-1:, thl~ 7kf- 

......... ~ Z-~ .~I ~ .. ~ +r.,~\-:\9.0 ('ce1h ~c,,c;H<'., ~ 

.~Nn o.-..~ .. l ·····1j ~ .. ~ .. i . 

.. :~ .. :=:· '1.. .. :t .. ~ . 
I 

:::::c::::;::::0::2::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 

;I ; ~;,~\···········)·······~: i ;~~~~J\\•·· 
.................................................. \0¥-1.h~···~······················· 

.\) .. ~ 10J?~~1\ .. !.~ L . 
. wM :t..·:=:- .. ~ ~.:~ 2Jn.'~················································ 

~~~t··?··\~~····:·C····························································· , Ll~ ~~ 
.2 .\ C. f···· f'a\-nhar) o.~ 
l.\f\-~ .. ~ .. 2.\n.0. ~ ~ :··································:···················. pc:;- -~.fese.nce. 
.............. c=c. o \j· :=Jr\\ lx .:-:. 11/ (;\'ti'..\-. 

22 



Students' Name: ------- Teachers' Code: · Please circle NI-Ilv1 JPN FEY PPC KXM . i 

Question 32 

Find the values of A and B so that y=Acos(2x)+Bsin(2x) satisfies the equation 

d2 d -f - 4 ---2:'.. _ 12 y = sin (2x) for any real values A and B. 
dx dx 

~ -=. (-4 ~O~>J.)( ·+ B t (&,,\ ,J_)L 
:: ~:.;::{¥i•J_~~•:;i ~}~~~i-••···••1••···•i::~:i;::::: 
... :'.l ~ .. ~ rt: ~~.~?( -:-:-:.~ .. -. (~~: ~ ~ . 

. u .. i ·~ s 2, . 
. ~ ·~ .. '-::.':j. .. ::-:- ·'·· .. ~ = !~~-: ~ ·········;·· . 
(:. ~~ {~}:~.-::. ~.~~. ~.~ ~.?~~). .":': .. ~. (-: µ.~ ! ~?.!~.'~}. ~. ~~f ~}-:- .. il.. (~&2x -~ f?.. ~ iv12~J 
~. :-:: ~A-.4.~.~ .. 7. .~ ~ ~.•.~~?.~ :~. ~ :~~·~.~ ~ ~~:-:-: .. ?.~ .~ }~. ~. !}~ ~~~( - i J.. t ~; if'l4 
~ .. (~.~:~.~-~.~~:~.'?..~)~.~.~~(:~ (~~.:-~:~.~·;·~·~)~.!~.J.z . 
::. ( .. i~~. ~.~~) ~.~?:~ .. 7 .. .( '3.:4:. .-:: ;~ ~ $. 1." J.,.c VE-~ '1 
t ~;/ .. ~-:rt-&·:T-···f ··.· ·! .. ~~~5~t· !JM!r.'-··· f::· :cw 

··················································:························'1'·C) G,o ·r 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . i-J..t (l_JJ°":' r,,..._ -.. 

2 

Question 33 

The gradient function dy = 3(x + 1)2 of a curve is shown below. 
dx 

..'.2 -1 ! _l 

What is the nature of the stationary point at x = - l on y = f ( x) ? / i\.rt k ClvU ll/1'-(laJ..__ 2 

····~r~····3{~·;·;-yL····J·(:·~··~··i·····~·.-~·a·····················_+t51·······p O I 
••• i''~: tfJ!:;;y:::::"i:c:~:i::::~ii~<?::: N.1t{if::tJ~4j 
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Question 34 

A semi-circular garden with radius 1 km is surrounded by a path. Angela wishes to go from one end of 

the garden to another (that is move from A to C passing through B) in the maximum possible time to 

enjoy the ambience of the garden and get some gentle exercise. She decides to walk in a straight line 

from A to B at a pace of 2 kilometres per hour, and then jog arc BC at a pace of 4 kilometres per hour. 

,. ,, 
,.,,.,,,,. , . ., .... "'a.., 

'"!" • , ,,,,. ., 
,,.., . / 

✓ I :,,-"' I.,) I 
,"- ~·-~, 

a ' / .2:J..- 
A 0 C 

Let LBAC=a 

( a) Show that LBOC = 2a, and hence show that Angela runs 2a kilometres. 

.. L. fr.:6.o ?. ~ t ~! .k e.. ( ~ -:~. ~ . 

.. . /.~ A. B. D..C. ~ J .. :A ~ .I. .. · .. ~ .. !.~· ~.~.~ . 
... . .. . .. . .. . .. .. . . .. . .. . .. . .. .. .- ; d-. .~ .. 
...... ·······························································································.•···· 

(b) Ifline AB=2cosa , show that the time taken for the total journey is T= cos a+ a. 1 
2 

D l ~ ·- 
····················s··················································································· 

........... ;.; J.. 4>. ·~-. f...: -~ J .<i!-:............. .. . . · k· . 
J- i...\ ........... '. ·;3 · ·;;t.. . 

- ~s~ ~ ·- . . . . . . . . . . . ·--· ..;)... . 

2 
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. (e) Find the value for a.for which dT =0, and determine 
da 

whether this gives the maximum or minimum value of T . 

... T:=. .0).s.~ f t ~:. ~ ~ (p~L 
. i';···::· ::c.$!.~.:!. .. ::I. .. ·~·····················""·7 ! .. ~;. =. - ~ v- 

··· ······ ······ ········· · .. ········· · .{ vvt, "-f 
... w. %f .. ~ .. 9 : ~r~ t .. ~ ! •-tf2-._ +- . s J j__. vU ' . > ] 

. . , .. ~.~··· ~ 1..-c 1 .........•.....•.••.. j.l V.~-.$. ~~pc:. I lli1C "V\ 
d- ~ If: 0 ~/\ I I wdl\ 

································(c····· ·······tl·························· ······ ························ 

2 

(f) Find how long (to the nearest minute) it takes Angela to complete her journey 
if she proceeds with the above path (that is move from A to C passing through B) . 

1 

... . 'JJ: . ·r ::- tcs·' ·+ ~ · ·Too MA-rJ y 
······························'······· ... , ..... ························ 

::. I" L,l ~ tJ crr- · · · · · · · · · · · · ~· · · · .. · 6 ·S · · · ·;.~~· ~: ~· · · · · · .. · r ~· \~· · · · · · · · · · . ,, ············-·············································'······ QA 

b·~ l,1....J 

f("//':..:.__-= 
~ ~ .. -- 
\A-NS 

Question 35 

. k d½ . 
If x=6cos(3t+-) and -2 =-n

2x. Fmd the value of n. 
4 dt 

··.~··· ········· :·· ·····~········(··· ··· ·:· ······ i tr·)···················-;,········ ··q·········· ·{ 
.~.~ ~ l .. <?. .: .. J~ ~. -.~ ~ .. ~ ~ .~: .. ~.--:-: ~ .. ~-J. ... 
~, -- 4 (.o I J rr) ( I 
](. .. :~ :-:-:- .. ~ ·. '. >- .. l.~. f .. ·~ "?.i ~~~. ~ £1 .. ~ ? . 
. . . . . . . . ::. ~. ~l .. U .. CP..>.. {~ .t. ~ ~) ] .. 
·········.;_···~·1··.;c·· ········· :·· ························ ·······~······················ 

2 
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Question 36 

Jean makes a quarterly deposit of $40.00 into an account at the beginning of each quarter.. 
The account pays an interest rate of 6% per annum, compounded monthly. 
She wishes to save up $20 000 for a new car. 

(a) Show that Jean will have $16612.16 in the account at the end of the first year. 2 

ST/\--ll:r ,q ~ 62 ~4----f'.:,Tt:,,rt... ................... Y. ·································· 
•l.... 

...... k···~···· :~0;:t.';9;;::I;·· · c···r;~l~·················· ......................................... C ) 1 J . , .' . , l . 
······½'···~···~·o~;··c,:·0;·if]················7·· 11.I k 
..................................................... _. ·3 :~ .. ; r-~ l'J....) 
.... :r. ~:tr..~.~ ~ 4.. 9..~~~? .. C!. : .. <?..~.) .. ~ ~ .. ·~ .. ~ - :.~ .. !.· .. ~ .~) 
...................... : :; . .1. .4 .. ~: .. ~.?.: .' J .~ . 

(b) Find the amount in the account at the end of the second year. 

.... J.N~ :1~+.r:~ "H" , .I..~:' .. K . ........---..._ ~/'----·--· -•·--·- 
_/ --------- 

•.•• ••• ..••••••••••. .t ..•.•.• ~.~· ••••• ( ·: ~~ ·:·, ·;:.:_ 1 i.;) 
T ~ 4 QC,;() , . () () 5 +- . - . + I - u C :> 

................................... ····································································· 

2 

:: 34·'14~·°(':> I ......................... cl: ~ ""t: .. \t. .- .. 

(c) If Jean wishes to have $250,000 in the account after 10 years, 
how much should his quarterly deposit be? 2 

• • ~ 1e, "').---nc 

: : : ~ ~: E ~~:r:~;:~?~~ I> : i 1\1\ ~ 
=. 4 ~ 2 l · l ~ . \ . ······················································································.~·c;········· 

End of Exam 
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