
1 
 

   Students’ Name:____________________Teachers’ Code:   Please circle NHM  JPN  MXF   FEY   SJM 
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Task 4 Trial HSC Exam  
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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 35 are each worth 90 marks 

each 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: 
All Preliminary and HSC Mathematics topics  

 

SECTION 1 

Questions 1 -10                                     10 Marks  

                                 

SECTION 2 

Question 11 -35                                    90 Marks 

 

Total     100 Marks 
 

Teacher: 

 

• Mr N Mushan                                 NHM 

• Mr J Newey                                    JPN 

• Dr M Furtado                                 MXF 

• Ms F Yates                                     FEY 

• Mr S Maher                                    SJM 
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SECTION 1 (10 marks) 

 

Attempt Questions 1 – 10 

Use the multiple-choice answer sheet 

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

completely. 

 

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

 

   
 

If you think you have made a mistake, put a cross through the incorrect answer and fill in the new 

answer. 

                                             
 

If you change your mind and have crossed out what you consider to be the correct answer, then 

indicate this by writing the word correct and drawing an arrow as follows. 

                                              
__________________________________________________________________________________ 
 
 

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

 

A.   0x       

                                                                                               

B.   1x    

 

C.   3x  −   

 

 D.   2x  −   

 

 

 

2. Compared with the graph of cosy x= , the graph of cos
2

x
y = has: 

 

 A.     half the amplitude but the same period  

 B.     the same amplitude and half the same period  

 C.     double the amplitude and the same period 

 D.    the same amplitude and double the period 

 

 

 

 

 

 

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

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

correct

(A) (B) (C) (D)
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3. A set of data is normally distributed with a mean of 8.6 and a standard deviation of 0.7. 

 The percentage of scores that lie between 8.6 and 9.3 is  

 
A.     17.5%  

       
B.     34%  

 

C.      68%  

 

D.      95%                                    

  

 

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 
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5. 
1

4 2 3
a

x dx− =−  where 0a  . The value of a  is 

 

A. 1  

 B. 4  

 C. 6  

 D. 8  
 
 
 

6. 
1

3

0

xe dx  

 

A. 31 e−  

 B. 3 1e −  

 C. 
3 1

3

e −
  

 D. 
31

3

e−
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7. The diagram shows the graph of ( )y f x=   

 

  
 

 

Which of the following is the graphs shows ( )y f x=   ? 

 

 

  A.     B. 

 

  

 

 

 C.       D. 
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8. The solutions to  6 35 6 0x xe e− + = are x =  

 

 A. 2,3  

 B. log 2, log 3e e  

 C. 2 3,x xe e   

 D. 
1 1

log 3, log 2
3 3

e e
 

 

 

9.    If logay x= , then 
dy

dx
=  

  

 

A.       
1

x
 

 

B.       
1

logex a
 

 

C. 
1

a
 

 

D.       
1

loge x
 

 

 

 

10.    Given the curve ( )y f x= , ( ) ( )
2

2

2
4 2

d y
x x

dx
= + − , which of the following statements are correct 

   

   

 A. 4x = − and 2x = are both the x co-ordinates of points of inflection 

 

B. 4x = − is the only x co-ordinate of a point of inflection 

  

C. 2x = is the only x co-ordinate of a point of inflection 

 

D. 4x = − and 2x = are both not the x co-ordinates of points of inflection 

 

 

 

End of Section 1 
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SECTION 2 

Total Marks – 90 

Attempt Questions 11-31 

[Marks for each part are indicated on the page] 

Allow about 2 hours and 45 minutes for this section 

 

 

 

Question 11                          Marks 

 

A rainwater tank which is full, is drained so that at time ‘t’ minutes the volume of water V   

in litres is given by  2500 (1 )
60

t
V = −  for 0 60.t   

        

 

 

(a)   How much water was initially in the tank?      1 

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

 

 

(b) After how many minutes was the tank half full? (correct to 2 decimal places)     2

         

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

 

 

(c) At what rate was the water draining when the time is 58 minutes.             2 

 

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

 

Question 12 

 

Find the sum of the series 8+14+20+26+ …+152.        2 

 
 ……………………………………………………………………………………………  
 
……………………………………………………………………………………………  
 
…………………………………………………………………………………………… 
 
…………………………………………………………………………………………… 
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Question 13 

 

Evaluate 28

0
sec 2x dx



  .           2 

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

 

 

Question 14 

 

The ratio of boys to girls at Rivendale High School is 3:5. The ratio of boys to girls in South Park High 

school is 2:3. A student is chosen at random from Rivendale High School and then another student is chosen 

from South Park High School. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Find the probability that: 

 

(a) two boys are chosen.           2 

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

(b) at least one girl is chosen.           1 

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

 

A ship sails 150 km from Appleville (A) to Brooktown (B) on a bearing of 050 T. 

It then sails on a bearing of 130 T to Cook (C) which is 300 km from Brooktown. 

 

  
 

Label the diagram above showing all the essential features       1 

 

 

(a) Find the distance from Appleville (A) to Cook (C)       2 

(Give your answer correct to two decimal places) 

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

 

(b) What is the bearing of Appleville (A) from Cook (C)?        2 

(Give your answer to the nearest minute) 

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

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

 

For the curve 
3

23 8 5
3

x
y x x= − + +   

 

(a) Find the coordinates of the stationary points and distinguish their nature.    3 

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

(b) Find the point of inflection.          2 

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

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

 

(c) What is the maximum value of 
3

23 8 5
3

x
y x x= − + +   for the domain  0,6x R ?   2 

 

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

 

(a) Evaluate 
3

22 1

x
dx

x −  . (Write your answer as an exact value)      2 

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

(b) Evaluate 2

6

cos

sin

x
dx

x



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

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

Question 18 

 

Differentiate  
tan 2

x

x
 .           2 

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

 
……………………………………………………………………………………………  
 
……………………………………………………………………………………………  
 
…………………………………………………………………………………………… 
 
……………………………………………………………………………………………  
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Question 19 

 

Expand and simplify   ( )( )cosec 1 cosec 1A A+ −  .        2 

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

                    

Question 20 

 

The following diagram represents a cross-section through a river. 

The depth of the river is marked every 20 metres. 

 

 

 
 

 

Use the trapezoidal rule with 5 function values to estimate the area of the cross-section.  2 

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

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

 

(a) The temperature in the kitchen of Nameeta’s new home is controlled by a thermostat. 

      The temperature can be modelled by the equation: 21.7 sin
2

t
T

 
= +  

 
 where  

      T is the temperature in degrees Celcius and t is the time in minutes since Nameeta  

      entered the kitchen. 

 

     How long will Nameeta have to wait before the temperature gets to 22.5 C     2 

 

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

 

(b) The volume V  cm3 of a balloon is increasing such that the volume at any time t seconds 

      is given by 
3 2 1

3 6 2

t t
V

 
= − +  . 

 

      Find the rate at which the volume is increasing when 2t =       2 

 

      (write your answer in exact form) 

 

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

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

 

The diagram is a circle centre O and radius 15 cm. The triangle AOB is an equilateral triangle. 

AB is a chord of the circle. 

 

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

 

……………………………………………………………………………………………  

 

(b) Calculate the area of the shaded region. (Write your answer as an exact value)   3 

 

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

A uniform continuous random variable with probability density function is shown below. 

 

(a) Find the value of a.    2 

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

 

(b) Find (3 5)P X      3 

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

 
 

Question 24 

 

The circle 2 26 4 3 0x x y y+ + − − = is reflected in the x-axis.    3 

Sketch on the next page the reflected circle, showing the coordinates of the centre and the radius.  

…………………………………………………………………………………………… 
 
……………………………………………………………………………………………  
 
……………………………………………………………………………………………  
 
……………………………………………………………………………………………  
 
…………………………………………………………………………………………… 
 
……………………………………………………………………………………………  
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Question 25 

 

Jason deposits an amount of $100 000 into an account which pays compound interest of 2% per annum, 

added to the account at the end of each year.  

Immediately after the interest is added, Jason makes a withdrawal for expenses for the coming year.  

The first withdrawal is $M. Each subsequent withdrawal is 10% greater than the previous one. 

 

Let $An be the amount of money in the account after the nth withdrawal. 
 

(a) Show that  2

2 100000(1.02) (1.02 1.10)A M= − +         1 

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

 

(b) Show that  3 2 2

3 100000(1.02) [(1.02) (1.02)(1.10) (1.10) ]A M= − + +      1 

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

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

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

     …………………………………………………………………………………………… 
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(c) Hence, write an expression for nA          1 

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

 

 

 

 (d) Show there will be NO money in the account when 
8000

1.10
1

1.02

n
M =

  
−  

   

    2 

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

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

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

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

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

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

 

The bivariate data in the scatterplot below compare the recorded IQ scores of students with 

their mark on a class test out of 100. A line of best fit was also drawn. 

 

 
 

(Note: Both axes are truncated ) 

 

(a) Calculate the gradient of the line of best fit        1 

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

 

(b) Describe the correlation between the IQ score and the mark on the test in terms    2 

      of direction and strength. 

 
……………………………………………………………………………………………  
 
……………………………………………………………………………………………  
 
…………………………………………………………………………………………… 
 
……………………………………………………………………………………………   
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Question 27 

 

A continuous probability distribution is given by 
23

( )
279

x
f x = defined in the domain [4,7]  

 
 

(a) Find the cumulative distribution function.                3 

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

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

 

(b) Find the median of the continuous probability distribution.             2 

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

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

 

Question 28 

 

Evaluate 
3

2 3 2

1
( 8)x x dx+        2 

 

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

 

……………………………………………………………………………………………  
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Question 29 

 

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

  

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

 

Question 30 

 

A class of students sat a test worth 30 marks. The marks were normally distributed.  

The mean was 18 and the standard deviation was 1.6. 

 

(a) Calculate Julie’s z-score if her mark was 22.        1 

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

 

(b) If Dan’s z-score was 1.25, calculate his actual mark.   1 

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

A psychologist proposes that the ability of a child to memorise during the first five years  

can be modelled by the function ( ) 1 logef x x x= + 0 5x   

(i.e the ability to memorise at age x years is ( )f x ) 

 

(a) During which month is the ability at a minimum in the first five years   3 

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

 

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

 

(b) When is it a maximum during this period. Give a reason for your answer.   2 

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

 

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

 

  



24 
 

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

 

Question 32 

 

Evaluate 
2

2
4 4

d y dy
y

dx dx
+ + , given that 2xy xe−= .   2 

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

 

Question 33 

 

The graph of the derivative of a function ( )y f x=  is shown below.     3 

 

 

 
 

 

The curve ( )y f x= has a maximum value of 12.  

 

What is the equation of ( )y f x= ? 

……………………………………………………………………………………………  
 
……………………………………………………………………………………………  
 
…………………………………………………………………………………………… 
 
……………………………………………………………………………………………  
 
……………………………………………………………………………………………  
 
……………………………………………………………………………………………  
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Question 34 

  

The shaded region OAB is bounded by the parabolas 22y x= , 25 3y x= − and the x-axis. 

Point A is the intersection of the two parabolas and point B is the x-intercept of  

the parabola 25 3y x= −  

(a) Show that the x- coordinates of A and B are 1 and 
5

3
respectively.   2 

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

 

(b) Find the exact area of the shaded region OAB.   3 

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

  



26 
 

Question 35 

 

It is desired to construct a cable link between two points L and N, which are situated on  

opposite banks of a river of width 1 km. L lies 3 km upstream from N. It costs 3 times as much  

to lay a length of cable underwater as it does to lay the same cable overland.  

The following diagram is a sketch of cables where  is the angle where NM makes with 

 the direct route across the river. 

  

Note:  secMN =  and tanMT =  

(a) If segment LM costs c dollars per km, prove the total cost (T) of laying the cable                          2 

      

     is given by 3 tan 3 secT c c c = − +  

……………………………………………………………………………………………  
 
……………………………………………………………………………………………  
 
…………………………………………………………………………………………… 
 
……………………………………………………………………………………………  
 
……………………………………………………………………………………………  
 
……………………………………………………………………………………………  
 
…………………………………………………………………………………………… 
 
……………………………………………………………………………………………  
 
…………………………………………………………………………………………… 
 
……………………………………………………………………………………………  
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(b) At what angle should the cable cross the river in order to minimise the total cost of laying it.  3 

 

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

 

 

End of Exam 
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SECTION 1 (10 marks) 

Attempt Questions 1 - 10 
Use the multiple-choice answer sheet 
Select the alternative A, B, C or D that best answers the question. Fill in the response oval 
completely. 

Sample 2 + 4 = (A) 2 (B) 6 

(A) 0 (B) • 

(C) 8 

(C) 0 

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

(A). (B):,.. (C) 0 

(D) 9 

(D)O 

(D)O 

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

__.--- correct 

(A) • (B) :,.. (C) 0 (D) 0 

1. The domain of y = loge ( x + 2) is: 

A. x c-O 

B. x > l 

C. x>-3 

(!9x>-2 

·J) o: + 2 > 0 
(X_ > -2. 

2. Compared with the graph of y = cos x, the graph of y = cos x has: 
2 

A. half the amplitude but the same period 

B. the same amplitude and half the same period 

C. double the amplitude and the same period 

@ the same amplitude and double the period 

3 



3. A set of data is normally distributed with a mean of 8. 6 and a standard deviation of O. 7. 
The percentage of scores that lie between 8.6 and 9.3 is 

A. 17.5% 34o/" > 
~ 

34% g.f, <l· ·3 
C. 68% 

D. 95% 
1.. standard dCl.v°la.U.o1'1 0 ·7 

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

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

y 

V X 

B 

A. A ~>0 A or C 
B. B 

@ gg<O A crr C (CJ..tN~ io ~o..oi'u) C ch: 
D. D © (QSr')cavQ. do.um J d2'-i - dx.2- 
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5. r 4-2x dx=-3 where a> 0. The value of a is 
A. 1 

0)4 
C. 6 

D.8 

f Lt- X - )l 2] ~ ~ - 3 
I 

( '-f C,i - Oi 
2
) - ( 4 - /) ::- - 3 

0
2-l+q - 0 

U\ :: r/ <n"' lf- 

6. 

A. l-e3 

B. e3-l 

(9 e3-I -- 3 

I-e3 
D.-- 

3 

5 



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

f(x) 

X 

~·,fl ol · fun ct.Lon : \ CuJ.u.c 1 

Ckuvolive fun~ ·. \ 9ua.cu-o1lc. 1 
A or '.:B 

S ."P at· ~== <L orid b 
d.2.u.v ~" e2, f W) c1wo C ( er Q and b) 

A or~ 

Which of the following is the graphs shows y = f'(x) ? 

B. 

Na1uLD of 6P 
~:= Q (ffl.11') 7 .P) \_/ 
x::b (rmoc,1.:P) r-\ 

.-·. 0 
/(x) /(x) 

X X 

C. D. 

/(x) 

b X 

/(x) 

a X 
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8. The solutions to e6x - 5e3x + 6 = 0 are x = 

A. 2,3 

C. e" ,e3x 

®1 1 - loge 3, - loge 2 
3 3 

9. If y=log
0
x, then dy = 

dx 

lll 
2 
- ) L-1 -t b ;:: 0 

(vt-2)(v1-s);:: o 
(//:2 vi:::5 

{ Vl )C 

A. 
1 
X 

- I J/1 ot 

- _}_ .. ~c 
- /,,.,_ 0 x., 

1 
x log, a 

C. 
1 
a 

D. 

10. 

A. x = -4 and x = 2 are both the x co-ordinates of a point of inflection 

Given the curve y = f(x), d
2

{ =(x+4)2 (x-2), which of the following statements are correct 
dx ·- /" ,, 7 :;c--~c ::- 

-32 
B. x = -4 is the only x co-ordinate of a point of inflection 

@x = 2 is the only x co-ordinate of a point of inflection 
D. x = -4and x = 2 are both not the x co-ordinates of a point of inflection 

- () . II >c JI :: 
:x. = 5 rJ' 1, :: 

End of Section 1 
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SECTION2 

Total Marks - 90 
Attempt Questions 11-31 
[Marks for each part are indicated on the page] 
Allow about 2 hours and 45 minutes for this section 

Question 11 

A rainwater tank which is full is drained so that a time 't' minutes the volume of water V 

in litres is given by V =500 (1--1 )2 for O::;t::;60. 
· 60 

(a) How much water was initially in the tank? 

~:: :v:: ;: : iOO:: C.:::::::::: z.··:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: I m k 

(b) After how many minutes was the tank half full? 

...... J1 .. :::.~l2. i ( /11'.!z f~./'7/C.<$?...:············ 
.............. ±.~: ... CL 57. .. (1~.moJ:\.} ./ .. qr j:. ~..I.Q.2 :.1 .. .( ~~). .. 
. . . . . . . . . . . . . .lvr/?. .. fr:. .. ?/!ff.??. .f. .. Sc.Ji /J. q!J ..? ~ ~. ~. ~?. '. . 

(c) At what rate was the water draining when the time is 58 minutes. 

···········<M:·~···l:~.0 .. ~.i;o.).x .. ~0 .. < ..... ;:~ ... t.~r✓-~~✓-IVL 
· '\J'J h2n t ~ 51? ········································~·············~-·:·····/···········:·······,-··········· cIJ- =· -· 0/q . ( dJn_V) i 03 o.t 

... ············ J ~:-.. . 
l t/111 k. -ft.Jr co1Svf/~r 

Question_12 . ✓· Cl+(()-t)d -.:: ~52 
Find the sum of the series 8+14+20+26+ § 2+ ( n-l) l, -/ / . , 

·················A/P Q..-::· .. ~ ds . .6 ~.~.?? ·.: t-nl:L 

................. 625 ~ ~.[.8.+ .. ~.52] . 

.. . . .. . .. . .. . . . .. . . . . . . . . .. ~ 2000 /. .( ~/}/~ .. .f~(' .. .?~0.0. . 
8 

Marks 

1 

2 

2 
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1! 

Evaluate fo""i sec" 2x dx . 

; . ]o/,g p 1 ' 
...... 2 .I"f:(}J)_. -2,~. . .g ~ ' "'.7 i jf (. . I ~f fjr.:tf t.J'.' . 
... ·.:.: --1::c··:· ··n···· ······ . 

- 2 +M 4 --I-an 0] 
................................................................................................................ 

··········::;:;·····2 [.! .. -:-:· .. :Q.] . 
. . . . . . . . . . . . . :7 3,. / / 1::.f .. ~ .. f.i:~/:i{( Pf I!!!.(} :-! I!!~. '!:(15U/tr 

2 

Question 14 

The ratio of boys to girls at Rivendale High School is 3:5. The ratio of boys to girls in South Park High 
school is 2:3. A student is chosen at random from Rivendale High School and then another student is chosen 
from South Park High School. Sa:i.J:h PGJl.< 

R;,~ y~ 
~G- s 

Find the probability that: 

( a) two boys are chosen. 
3 2 

............... :1>(:B'B ) '7 3 X. .. 5. -.:::7 ·: · . 
== .3 f 1/11 k L 50/l,1 f; Jr, 

···········.·································20·····································{·':'.··: . 

(b) at least one girl is chosen. 

I - ·?(BB) 
·····································3································································· 

I -· - 
····································20 7 ·············································· . I ' I I 

- ,.-, . { ,1,,1 t?. ~· vt~·;·r.J..· · to111y:1,lt,;✓-1er1t - ~ / ........................... ·······2..o········· ·····:··/·u··· ······jf· . 
·-Io cc< /c vi f are. vtdf.vi./R/( 

2 

1 
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@}--·-- 
.. A hip sails 150 km from Appleville (A) to Brooktown (B) ona bearing of 050' T. 

It then sails on a bearing of 130' T to Cook (C) which is 300 km' from Brookto\¥n. 

N 

A 

Label the diagram above showing all the essential features 

(a) Find the distance from Appleville (A) to Cook (C) 
(Give your answer correct to two decimal places) 

1 

2 

........... ?. .. A8C .. =?:· .••. -50 .. --:':-.50 ~JOO.~ . 

. . . . . . . . . ·At2· ·_:_·. · 1so2·. +&Ct:J2·. ·:..:·z (300} (i50). Cro ·ioo~· :/ .. "!t,n k f d/' c rJ /0! c ( 
·························································.················································{./[;;-t_ f co.:;i~1-<.. rur~ . 
...... 9.::: .. 3:15 95 (2.d.::f). ) · . 
. . . . .. . . . . . . . . . . . . . ~ ~! .' .. ~.~ ~ _{ :::.~ :/;.c. .. ?. P. (. !:.C:; (. {: o ,~ l~'r; Yi 

(b) What is the bearing of Appleville (A) from Cook (C)? 
(Give your answer to the nearest minute) 

e·,n .,,( OC/\ - 6.i() lOO 
·································_,_·-··:-r-:····································· .. ··························· 

eo :35,.qs 

2 

..................... 6J0. ~ .ec.A ~ .. J.f1.'J.$.l.l)..fO.0 . 
357 ·95 

......................... -~- OC:A. :=:: 21.~.2?../ (___ / 1t1/( ~'. /- S tA 

-~j = 38J-(50 +24°221
) 

= 2 25 ° 3'? I / I WI k f" =: 
10 



Students' Name: SOLv,i-oN,$ ___ :J""_t>_N_' - 
Question 16 

x3 
For the curve y =--3x2+8x+5 

3 

Teachers' Code: Please circle NHM JPN MXF FEY SJM 

( a) Find the coordinates of the stationary points and distinguish their nature. 3 
i 'l.. • j~x.-bx.·+'6 

~::~~;;i;,~;;~::~;;~~::~~:;:;;:::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
?l "l.. - &~ -4- S --:::- 0 
····································································· ···································· 

~~V~:·!·:~~;;;:·· ················ .... /i~:·······?4 CO-O•~. ,fa 
.................................................................................................. ~... s~ .. \- ~;\-.\\. 

&l ~ l!l~~·t: :::::: :: :: ::;;:~:.:;. ~:.:::: ::::::: :::;:~o--or~,'-41-. ~ bvl~ 
....... 1/.~-: :\J................................... stc~tiQ---=-j r"'"'"~ 

~ : Q.,lJ..J> ~ @.,*)..~-.? ~ !. J.~jc:~;2<4\-urL- _ 
.. ~~)~:':":-::~~o .. r7':~~~ ~1:-:-: ~ :~:-:-:. :~~~:, f. :>.~:~ . 

(b) Find the point of inflection. 

···5j·'···~ ~~.~.~ ·~\ . 
~ .. ~.~~; ~~ ... ~: ~: .~ ~~\ .j~ .-:: . ~..................... . . 

· · · 2"' · ::-: -4 · ·-:-: <? · · · · - · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · - st;;.c,: · 3~· - · c ~ · · .,-,,3 ~ 
.............. ~ .. -: ~ -·· ~ ~ ~ :~.<;:>:~.~ ½ .. ~--~<P 
................. ~ .. ::: .?. ·"'· ~ 7 ••• l§_:t .,.v r~ ~ . 

00,A\- ~ ~~kc:-·hti- 
••••••••••• ■ •••••••• ■ •••••••••••••••••••••••••••••••••••••••••••••••••••••••••• ,- ••••••••••••••••••••••••• 

'X 0 3 4 

>1'' ·.:.:t;· ·o· ··z:· 

2 

I . 
i 

3 

(c) What is the maximum value of y =~-3x2+8x+5 for the domain xER [0,6]? 2 
3 

~>,1) 

.f ~)"' ,? . . . .. . .. . . . 14.-:- ~!,-;~= '1~~0:. ~ \ 7 // 
--t(~J::-.\1. ~!. i\J.~~ '~.J~ .. [:p.~.~~•·-~-~ \S 

12 



Question 17 

(a) Evaluate f3 + dx . (Write your answer as an exact value) 
2 X -I 

j 
... \ ,,. 

- ·2. . 2 "")(_ cl "K. 
... :-:-: ..... ·,i··x.·'-\················································································ 

-, ~ . ········1··[·r··.~~i\1·············· ·1·······t;· :~.····~~r<•--'-~ .................... L uL·····················································'J········ 

·····;·~;····(·ri·::: tt····························································· 

······~· .1.·· ·······~··················✓···• ··~·····~······•·•········~· .i'\ 
............. 2: ~.. 1,: E: . <?ii[-':V ,w ·"'.) If.~ 

2 

" f- cosx . 
(b) Evaluate ; -.- dx . (Wnte your answer as an exact value) 

6 smx 
~ . s / 

.. ::> .. .[l .. \2;~,AJ.: ~.i~~-:-:s 0.'.:.~ . 
b 

3 

· · ~ · · i ·t ·~,--~·~\" · ·.~ · t~ \-s:~·~· · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 

•••; f1.;••It•••••••l•••••••••••••••••••••••••••••••••••••••••••••••••• ....• ;:; ,,., .. hi. 1. ""'·······L (.tt' ::: lb . 
\. 

Question 18 

Differentiate X 2 
tan2x 

..... I~~ .. ~.":- ?.:c- y '; .. f ~2.-7' . .. . .. j ·d;tv.t--h .~ 
............... ~ .. ".": \ Y .. ~ .. i. $:'?:-~ .. Z. r.-:-. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . c.&rr~ ~ 

....... ~\\:=: ·tw""''2-,.t.. - 2·:>-<- S.2L 11.. 17\- j ~r..e..c:\S u -b ·1.. 2 , .. J k_ 
·················· ············ ~~ ·· ?':: ~~.'~ ~·vo·h r..i . 
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Question 19 

Expand and simplify ( cos ec A+ I) ( cos ec A - l) . 2 

....................... ~ CP.~~~.~ ~ .. 1 1. ~f.'.._J,~ ee,-;reLtlJ 
........................ 7: co➔. ~A / sr~r \1-G~ ~~ 

Question 20 

The following diagram represents a cross-section through a river. 
The depth of the river is marked every 20 metres. 

0 20m 401n 60m 80m 

I 
9.2m 4.7m 

12.lm 

Not to scale 

Use the trapezoidal rule with 5 function values to estimate the area of the cross-section. 2 

A~.4:[4'<i>-):t .. ~~--•\: ... i(J0.<c~:1:4'('½):t±bi 
·- / :::~::::~•·~ ?.:: i :? : i: if;::2.: :~~-j ~: i\::ill::: 

....... ::; 52.o v.~~ .•................... ✓• . 
. . . . . . . . . . . . . ~ ~':s?.4.-: ~. :·:- ~~0 \l· ,:,.Q- e;._c;..~ ~-ki r 

A~: ~~:>l4.):;gi,5;1-c£~. ~i.~);£0.~:: 
.. . . .. . .. . . . 1 ·_· i.__..... . b ~ ··• ~-- i , ~ ,.\.·,r,;J 
........................ .Y.\ , .? ~~ .i~ ~ .. :. .~ ~~?. .. \~ .~. --:-_'(~\> L~-e.- r'"·· (.• 

14 



Question 21 

(a) The temperature in the kitchen ofNameeta's new home is controlled by a thermostat. 

The temperature can be modelled by the equation: T = 21. 7 + sin ( ½) where 

Tis the temperature in degrees Celcius and tis the time in minutes since Nameeta 

entered the kitchen. 

How long will Nameeta have to wait before the temperature gets to 22.5° C 

. . ·.t\ . 
. ??: . ~:?. .. ~ .. ~ ~ .·. --~ :~ ~ ~ ~-~.(3: J '/" . 

- ,l. 
OG-- s - ·a - '"" 1.... .... . . 

2 

..... ~ ~ o.~.~t~i.JJ .. ~ :.~ 7 J~.~~~ ~ . 

± t , .... s . ✓ ·RA.D l ~\'it" I \ ... . ~ :.~.~.~ .. :.:-.~ ~~ .. ~~~ ~ : ~~?.-:.. ) ~ -~ 

·············/··~··~~~··s·\·~~-~\················································ ...... 
··············~····························.:;J······················································ 

(b) The volume V cm3 of a balloon is increasing such that the volume at any time t seconds 
• . 1((3 ,rt2 1 
is grven by V=---+-. 

3 6 2 

Find the rate at which the volume is increasing when t = 2 
- 

2 

(write your answer in exact form) 

... ~·;:-····1r-b~· -···11,t / ~~\½ :%¥= 

I . Ii , •t'a;::.--2.. 
······'-""·~---······················································································· 

····~~··;;···7f;c'f:••·~ '1r;'k················································· 
·········································:·····························z································ 

~ 4·1' - 2ll. 
···········································3························· ································· 

···············~··t\Q;. ·} ··C,,,;..3 5:'.' . 
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Students' Name: ------- 

Question 22 

/ 

Teachers' Code: Please circle NHM JPN MXF FEY SJM 

The diagram is a circle centre O and radius 15 cm. The triangle AOB is an equilateral triangle. 

AB is a chord of the circle. 

(a) State in radians the size of angle AOB. 

TT / """ Ae.'wc..d for ~Pt-DI A-NS 
.. L.Ao.G :=: ~ 0.~.+:-: .. cl.~c~ . 

(b) Calculate the area of the shaded region. (Write your answer as an exact value) 

1 

3 

.. :-:-: ~f.~ .. 9.f. ~.'?-:-~ .. ::-:-:-: .... ~~ ... ~~ .. ::r.·f~g:·yt)\~ 

... -:;:; .L.r..?:-.e.,. = ~ .. O..P. .. ~\!:\.~ * \_.eo..,Y""\ \.)~<2,. 
?- ~ ~e,!'~....) \C\. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . c..o ("("'e.C.,~\ ~ ✓ \ Ro..d,d"\.~ I 
'V~ 

Ga?fee.5 

..... ~ .Zh.S..K. --:-:-:- ~ .. X \.S:~.:>5 ~ ✓ . 
····················~······················~··························~···························· 

..... ~ 7'S.IT ~ i.is.E . 
···················~·······················~························································· 

.... .9.R }.?."9..If. .. ~ .. ii~{.3. / . - 
~ 

?.~~ L~-~l 

X Wa\... 
~'o~ 

(V"'\.0~~ 

~ '50<V'\e.. 

chdC'"'\' t 
CJ'\ "8'-,..)1<..{"° 

e..x~c:..,.~ 

(:- \} MK 
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Question 23 

A uniform continuous random variable with probability density function is shown below. 

f(x) = {axz, 
0, 

O<x<6 
otherwise 

(a) Find the value of a . 

. . . . . . . . . . . . ~.................................................. . 1.\. 9- .C?., --:-: 9. .. ~ \ 

............. S ~~~ .. ~~~ ~ . .\ ~ . 
0 2\6~-::. 3 

✓••[it~~••1:; •'••••••••·••·•••••••••••••••••••••••••••:;;.;E~ 

(b) Find P(3$;X $;5) 

Q-=- ..L 
72. 

2 

3 

..... ~ ··-2;.· . . . . . ~s ~'le. cl -:,c:; 7 ~· .. s;;.::~" C.cr ('0 0("'\ 

~ .. · · .L .. [. ~c!i ·]· · · · · · · ). · · ·/· · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·M ~v.:.s 
:-: · · 71 · · · · · · ~ · · · · · · i ✓ c-~e_oL 

·········i:···;···[··\·is·· ii···]················~······~·~······✓······ ~('c..cha" 

-::. 71. . . :,· ~ 1i . . ::: fO"& . 1 : <;,:c=~ 
(0,'-\5'3.7 ... 

Question 24 ) 
a..\-e,o ~c.ce-P~~ 

The circle x2 + 6x + y2 
- 4 y - 3 = 0 is reflected in the x-axis. 3 

Sketch on the next page the reflected circle, showing the coordinates of the centre and the radius . 

. . . . . . . :,c_~. +:- .. 6. ~.c;::,. +: .. '.j 1:-. .. ~. ~. ~ -: ~ . 

. . . . . . . . . ( OC.-t.~ ). ~ r.: ( .~. ~. ~ .) ~ -:. .. ~ .. ~ .. ~ .. ~. ~ . 

.. . .. . . . . . .. . (. oc..+.-◊.) .~ ~ .( ~. ~ .~.J ~ .. ~ \ ~ . 

........................... ~'<:f!?,,. (C°:~ I ?..) 'j, . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . r. 9:-~ ~.':-?. :s ~ ~ . 

..... R~~\~9.0 \.~ ";:?.~ ~s c~~ (~3 ,-1.) 
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: I I . i ' 1 ! I 1Q.1--,-!--+-: _,i,--;--i -+--+-~,--+---t---, 
, i I I I 

___ -!--~----'-- ~---·-· r -~ __ - ----~---+--+--+-•-- 
··-' _,_! -+--+--f---+--i••-•-• •-- ---• ••--••• -•••• ...... ,n ••--~- •--•• •--- •••·--- -- -•-•••• -••"••• 

--· --~ -f-·--·--· -·----- 
-t--'--,-' -+--+---,1--'-i --+--+-+-5·+--+_.._-+--+--+--+--+--+--+--i---l 

' i f ..... --i--l----1-- - .... - . j --+--+-1--t-: _.i-+-+--l--+--+-f---1--1--l 

-··· --- j ···1 ----J ·--·· ·--- /f ·.--K,,- -+- - -··- 
···- ----r-1·-·l---·v ··--1-T-l"-·-r·-- ---·-~:--+--,--+- ·- 
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\ ("\ C::.OC't'e.cl-:\..~ 
~ ""'~'c <"~~e.2> \('""\ '0 ~s '· Question 25 

Jason deposits an amount of $100 000 into an account which pays compound interest of 2% per annum, 
added to the account at the end of each year. 
Immediately after the interest is added, Jason makes a withdrawal for expenses for the coming year. 
The first withdrawal is $M. Each subsequent withdrawal is 10% greater than the previous one. 

Let $An be the amount of money in the account after the nth withdrawal. 

(a) Show that ~=100000(1.02)2-M(l.02+1.10) 1 

.. A .. \ .. ~ \.9.~ .. ~~9. .. ~.\~.<?.?:- .. ~ .. ~ ~ ho.o. .. to.. hc.ue_ 7Y°'\\S . 

h'l..".-. [ \C>9 q~q :>< J:C)~ '.'."'. r:v:J >( I: <:'.l~ .. :-:: r.0.><- \ . I c} d~\of' 
........... ':": \.0.0 .. ~.O..Q .. >!< ... \:. Q.~ .... ~ .. r.'.') .X .. ~.: .9.'.4: .. -:-:- ... 0'.":). x .. , · IC 
............ ::: l Q 9. .. P.9. 0 .. X \ ·. c:, _-i,_l. :::- .. f0 .. L l _: . .::, .1 .. +.- .. ·' · : .. i] . -(_©.. 'E:.. \'.) ) 

(b) Show that /4 =100000(1.02)3 -M[(l.02)2 +(1.02)(1.10)+(1.10)2] 1 

A.i .. ~.J9.9 .. ~~9 .. ~ .. \.:.9.'i-.~ .. f.'(.).(~ · C:A .. :':-.J~ .. ~) ...... f.r.<?!n ~t;- c.) 

,;,~;~~~~~;~,:;.~;~(~.;~; ,;;)J; \ .;; - 1V' XI• \'l. 
..................................................... ?~~~~~9. .. \~~~ .. ~~e~.~~Bh-'e{;1/' 
.. :;;. .... \.0.0 . .9.0.9..~ .. ~ .... 0..'t~ .. -:7' .. ~.[\.: .. <>..i...~ .. +- .. t~.~ .. (\:P~)J ... --:- fV" >< \ • \ '- 

_:: ioo· ~;o ~ , : oi.'l: ~ ~ Ti :;1y; i:; (;: o ~) -r , · 1 t. J 
* 5of'""\e... ~<'ote_ C0T ~ S-h.)012.t'-\-~ r'\e.s2..c) -\-o 

f)c,...('c (Q.) so\~~ is {)e,..,~ p 
~ e..'><'f)Ct°'\O ea) ~ ~ 'o' ~ • -\-he.. Se..c' \ es Y"\O t- 

-fv o t)e.. ,+ '· 



~ t) ,~,c~\.\- \_ ~ ~ +n,-s ~~ he.!'Q... c-)~ +r--e_ e...N"'o(' fer 
~ VV\.~0. 

( c) Hence, write an expression for A,, ~ 

[ 
"-\ . f\-l 

A.n_~ .. J9.9..9.99. .. ~.J.: .. O.~ :~ .. f.0.. J:.~.i ~ (\.:9.-Z..). ( \ ·,) 

············ ; : ·; :···{ ;: ;;;)·c~: i\":.;i· :i::·c,: i {':.:,··· J 
(d) Show there will be NO money in the account when M = [ SOOO ] 

(~)n -1 
1.02 

+ .... 

1 

2 

9-::~:::~;.;::~;~::;::~::.:~~~::::;::~::r::~:P.:::::~:;::~::.::;{~:~:~ 
.............................................................. :L f .. ~ t.~.\.o. ~.-=- r\.. 

\·O"l. 

Q. ·~ .. ~ ·~·~. ~~~·. ~·. ~ ·: ·; ~~ ·~·. ~ . ·1·. ~· ·.· ;·;" ~ ·, .. [ .... ·~ ·~ .l. ·~·. ·~~ J .......................................................... \ \ ·0~\ 1 

························································· . 
\•\O - \ 

· · · · · · · · · · · · · · · · · · ·· · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·t · ·•· o·'l.: · · · · · · · · · · · · · · · · · · · · · 

...................................................... -:-,,, ····························· . 
\·\C-\-01.. 

....... ····················\····C·"2:,:······················ ········································· 

fV"\: .. : : \::?.~~~:'[\:;: ;:] :::: ;: ;;; :~;~ ;:l: 02" 
O·O'& 

............................ ·\. ,. ·o ·2.:.. . . . . . . . . . . . . . . . . . . . . . . 

... ························[···············"············j·············································· f' 
fYl l.,.O.~.~ .. ~ J.:J.9. - \ X' .. ..\.:.9.Z. :=;J.<:?9 .. '?00 X \ .02 
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Students' Name: M 4-'(l<.td:~ ~~~~e: • Please circle NHM JPN MXF FEY SJM 

Question 26 

The bivariatedata in the scatterplot below compare the recorded IQ scores of.students with 
. their mark on a class test out of 100. A line of best fit was also drawn . 

90 

~88 

82· 

-80. 

... 

-t- + . i . I "'! V I -··t; y. - -·- ·-··- - . ·- -· - ,__ ·---·- --···-·- --- I __ , 

I I . /j ---Y. --1- -- -··- I V f 

+- I ' V. I /!.. ,-,-.... --r ,- ·-·· I ·-- ,..._. 

I i I l ! ' .;I ! 

+-· +4~~- I 
---~ ·- - l ·- -·· ! •+-•+ I 
. I +l/ ·+ I '- I ! i b/·- - .--T -··- 1---· ··- ·-· - J 

I f y l i i --.-Vt- -- ·-· - -· . --h-- .,- -- ! I ¾' l i •I. 
·/ - 78 . 

~✓1 • I I I I I , l · 1 1 1 l I I , I , I , I> I 
·90 92 94 96 98 100 102 104 106 10s · no 

IQ Score. 

(Note: Both axes are ·truncated ) 

(a) Calculate the gradient of the line of best fit 

..................... ~- : .=: .. 15-<'{" ~ --:: .. -~- -:-: -~-:.~-\~~Jr.· .. - .. ~- .. 
lt:)'1- :-Cf 4- l ~ 

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

....... : ft~,;gpke:1- .. 1 €>:<' ~~ .. ct;:g¥e, ~ 
(b) Describe the correlation between the IQ score and the mark on the test in terms 

of direction and strength . 

... . .• . .. _st~o.? .f.~~,.ti \!:~ : · . 

............... _ ···································· 

········••'••·····················- ··························· ···························· . 

························ ·. ·······························••·••··················· . 

1 

2 
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\lUestion 27 

A continuous probabHity distribution is given by f(x)= ~;: defined in the domain [4, 7] · · · 

(b) Find the median of the continuous probability distribution .. 

. . . . . . . . . . .. .. f.~1 .. ~ ~~ r~ :l:.l ~ . .f.tr .. :~ -~-. ~. ~~- . 
. :~ I • x~ - c; 4-' :::. C) • s - ' ....... 2- ·1-C} , .. 

-2; · ·::.. b · S: ;<. 2- 't- q + £ if -~ ;2 -e.S ~ J;. -- · · · · · · · · · · · · · · · .. · · · · · · · · · · · . 

Question 28 

l 
I 
l , 
I. 
I 
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Question 29 

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

y 

~~'L~tt f_t~r 1- 
•t{(}.;v\.S \a_,k \_I}, f 1.... 

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

Question30 

A class of students sat a test worth 30 marks. The marks were normally distributed. 

The mean was 18 and the standard deviation was 1.6 .. 

· (a) Calculate Julie's z-score if her mark was 22. 

........... : ?. :: -x- -.M :=: 2-2- - .. 1.?.. ?. ~ .. ~.~ . 
0- ,~ k:, 

1 

. (b) If Dan's z-score was 1.25, calculate his actual mark. 

. \ ,. )__~,- - x_ - \ ~ .............................................................. "\"~ '£ : . 
1 

. - 
..................................................... ~- ::: .. :?.~?. . 
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Question 31 

A psychologist proposes that the ability of a child to memorise during the first five years 

can be modelled by the function f ( x) =I+ x loge x O < x ~ 5 

. . 

(i.e the abilityto memorise at age x years is f(x) ) 

(a) During which month is the ability at a minimum in the first five years 

. . tc}t.1 ~ \ + x_ \\Ax_ . ' ,, x_ ~\.A..~ · ·· · · · ··1 · · .. :::!.' . · · · ··· · .. ··: ... •· • •• · · · · ··• •• · •·· · ·· ··· · ·• ··· ...... ••· .. · ..... · kk '\f ... · ... · .. · ·· 
· .lcb:.._);:.. \\A.x.. .+1 . · . u;!--x__ v-::::..l\,\.,x:. 

: : ~: ;.~f i:: f; ~;.:: :; : :~:::: :: : : : : ::: ::: : :: ::: ::: : :: : : : : : :: :~:,:;:\: ~~/~ :1 :,L . 

k '\L. 1-1 :::?-o · _; ~ 
.......... _ .. _:·· _ :·_ H._ .. f{x_\;~;5 .. ·:~·· .. \V\ 'L +-\ 

............. :\~.f.- :: ~- .. · ···~·~··· ~ : .. 
-\ '() ~ (. ·1- 

··· ~ .. : .. ?::. --~· :-:: ~.~ ' ::. : .. ~p:~.: · ··.· 
... ~ .. :~~ J:S ~~~ .. :~: ~.?::- :: i : : ._ : . 

. . . . .. :-:-: ~; .. ~ .. ': .. ~ ~~~ · · ; . 
s-~ °''vl~~~ .. 

••• ••• ·--:- •• 4:' ·•.• •••••••••••• •••••• : •••••••••••••••• · ••••••••• ••••••• ••.• ••• : ••••• 

. . ·····································"··································································· 

(b) When is it a maximum during this period. Give a reason for your answer. 2 

············~~~~.~~~ ~~½~~~ .. ~~ ~.?.: .. ~ . 

~Y£\.?~:~······ : ~ :<5.~:9. .. ·\~ 0.\ .. ~~\~~~~~, 
...................................... ~ {.'J-y ?'.'.~ ( ~ .~:" ) . 
... .. .. . . .. .. : '. Gtr.~t.\ i. ?-: ~ . 

. . . . . . . . . . . . . . . . . . . . . . . : 1- .. 0: ~. ~\-. g .- .. {~,\~>.. -~· .\ : 
............ , ~ .: : 1.\-l.) .:: .. ~~r.\ .. t.9 .. ~)\'t ,JS 
.... • .- : : .. · ?~?2\~ ~~~ .. '. . 
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Students' Name: ------- 

Question 32 

Teachers' Code: Please circle NHM JPN MXF FEY SJM 

d2 d Evaluate -{+4~+4y, given that y=xe-2x. , 
dx dx .l 2 ii -lx:. - )( 

. ~ .. ~ .. .?.( .. f .~ .. ~.~ J ~. :~ ?.~~ '.'~~ ~ :~ .. ~ ~ --_} .J , -.J...ic -.2.x 
··~·'· .~ .. ~ .. !..?.~ .. g ·· ··· .. + .. e. ···~··· ./. ·,/tl<:·· .. : ··· ··· .- .. ··· ··· ··· ··· ··· ··· ··· ··· 

., 11· : i : : ·.:.:i.~·. ·:: ·.:.:,b;, ~: ·.:.:.2_f ·_- ".:.."i~·c·... .. -l-.- 

tj ·~ ~-.~ ~.~~.~ .. ~ ~~·~····~···~·~····~·····??.~.~ ..... ~: .. ~.~ ... :~: .. ~x e ~ 
.......................... ~ O •t.;.;··t·· V~··~;;__:········-································ 

Question 33 

The graph of the derivative of a function y = f'(x) is shown below. 3 

y 

4 

{!t/', - i .T , _ __:,u ~ W\ x. ·-+ o 

b ~ l-t lrVl :: - 1. 

r=I '(x) 

0 2 X 

\ 

The curve y = f(x) has a maximum value of 12. 

What is the equation of y = f(x)? 

.... M.~ O.(:~v..r.:~ w..h~ ?(.~ .. l .. :'t.~.:~ .. I.&. . 
I )._ =- - 't {- 'i? -~c_ . ' l .. ... ······ ,: ····v.············ . _.., S' / ~ I •1\.,\_ \ 
0 /.I - "'<:"'' 

. Y G - ~ 
•.. ··•••· ······ •...• 'i: •. t:' ······ ...•...............•.......... ···•·· ··•··· •··•·· .•...........•. 

...... ············ ············7~·!.·· i!i_ k_ 
··············/~.'! ~ ~ ~.?.~.l .. :~ .. ~?S ~: <B. K. . 
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Question 34 

y 

Q 

NOTTO SCALE 

x 
y=5-3x2 

The shaded region OAB is bounded by the parabolas y=2x2, y=5-3x2 and the x-axis. 

Point A is the intersection of the two parabolas and point B is the x-intercept of 

the parabola y = 5-3x2 

(a) Show that the x- coordinates of A and Bare 1 and 1 respectively. 
@ :~.~ .. ~ '?.~.?.~.~: @ £~.3J.~/ .. :; .. 9 . 

l. CS-:· 5;, ? -=- 1 :JC ~ 1/3 
·············c·························································································· 

........... )~ ... :~ ... ~~···'·························· ... ;; .. J~ ... l.~ .. X- .. :: ..... Jt. ..... 
c' ~ ..... ~.~' Pt ~> ?~ .. ~ .. ~ ~ . 

2 

I tvLk fen- 
~✓~ ( ¼--l ibi·:J'l 
(~ Lb ~rt\:.---/ 

$ {--k'JL,,U i~' 
(b) Find the e;~ct area of the shaded region OAB. . r")~ . 3 

.Bev J 0.. ~?.~~·~· A® f.v- (r. .. ~ 3.?(:~ }d.x 

........ ;;:: "[~· ~--?~.~···]· '. [') ···)··1· :f 51~ 
' - . - ~ ~ s 0 ,, =- 5Jc... .,.... C 1 ...................... i ..... ~~~-- ........ ··<.?··· ..... ·i;~ ......... ·;i~··· ... .. ' 

• :<; 5 . (;i8Jcii '-'(~ ~ ~J-( tt) 
:::::::::::::::::••••••••••::::::•:::••L::•••••••••••••~•••••:'t ::~::::;••• 4••• 

ft)~"·. To:T.4.-. L ·= A.~ + 4. .k . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . ?".. L~J-n 5 '"" '.:l] o:': i5 iC f:: QV i ii4U: v T 

\ ~vt l: fo"""- (o ~ '~-· 
~v-1 SLU Q,1'-- . 
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Question 35 

It is desired to construct a cable link between two points L and N, which are situated on 

opposite banks of a river of width 1 km. L lies 3 km upstream from N. It costs 3 times as much 

to lay a length of cable underwater as it does to lay the same cable overland. 

The following diagram is a sketch of cables where 0 is the angle where NM makes with 

the direct route across the river. 

N 

RfVER l km 
N<YrTo 
SCALE 

L M t 

Note: .MN =sec0 and MT=tan0 

( a) If segment LM costs c dollars per km, prove the total cost (T) of laying the cable 

is given by T=3c-ctan0+3csec0 

2 

.. !:-:.t1 ~ ~.I .. ~ ~.~f . 
L.., T = ~ M T :::: --tcvv\_<.9-- ( 1vl L_ :r..i- EAC.-l-+ ······························~························································,·······. ,· J) 
.... ~~Y.\ ~ ~ ~ 0.: S. ~-:\ .i:H~/: ·1·- (LvA. q. ;-v~' ~ 

c'o IT C? .. {: ~ .. 1~ ; ?..~ .. ~ .. (. k~~~.~ \' CI ,-,l;;.AR.,l>J . 
...... ~ f~.X etvl\/ JJ :::::{) 
.... lM .~ ~ ?.~~. ~? .✓.... ' \ 

W.fy q4,- ~~~ :-: ~ .. ~. $. .<;; ~.<2. .. ~ . 
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(b) At what angle should the cable cross the river in order to minimise the total cost of laying it. · 3 

T..-~ 3. .. ~ ~ C 1-~ .. ct + ? .. ( .. ?..e.<- .. ~ . 
- . (" )-, ...... ;: ??..c ~ ~ .. ~.<2: ➔ s .. c \.k?.~.o. . 

"' , ··_· ,. ··..:..:1··· . 

T :~ :~~ ~.S:e.~~·~·····=·····3.·c,····~·~·°"~) ?: .. ~ .. ~, V\ e9- 
.......... ~ ~ c .. 5.e.c.~ + 3 .. c.. 5..i.YY.·~ ~ .. 5.~.c_O-:· - &10- ··· ············ ········· 

........... ".;; ~ ~ .. ?..~ .. ~.t2 ~ : .. ~ .. ~ .. ~.<?.: ?. g. c0 

.......... ~ ~ ~.?.e.~ .. ~~····~·····~~ ~: S' 1 n ~ . 
C0s2.-0 

l o·· ··· ··· ········· ······ ··· ··· ········· ··· ········· ······ ··· ··· ······ .;. ······ ······ ··· ··· ············ ··· 
f....t2r T1 -:::. o 

....... O ~ ~ C :f } .. S. s \ V\. ~ . 

............................ ~.~.~? ~.$..~~ . 
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·········}. l)··~····1•··v ji1·········~0es M•;·;j·,Mu.v\1£_.,\ 
······································,·······················s····································· 

End of Exam 
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