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Compound interest 

 

Total amount = 
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Mensuration 

 

Curved surface area of a cone = rl 

Surface area of a sphere = 24 r  

Volume of a cone = hr 2

3

1
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Area of triangle ABC = Cabsin
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Arc length = r , where  is in radians 

Sector area = 2
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r , where  is in radians 
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Answer all questions. 

 

1 

 

 

 

 

 

 

 

 

The number of people living in a town is given as 60 000, correct to 2 significant figures.  

Write down values for the smallest and largest possible number of people who could be in the 

town.   

  

 

 

 

 

 

   

    Answer

              

 

smallest possible number = …………………………. 

 

largest possible number = …………………………… 

[1] 

 

[1] 

   

 

2 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(a) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Use prime factors to explain why 135 200  is a perfect cube. 

 

 

 

 

 

Answer 

 

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

 

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

 

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

 

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

 

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

 

………………………….……………………………………….………………………[2] 

 

 (b) The lowest common multiple of x and 135 is 42 3 5 7   .  

Find the smallest possible value of x. 

 

 

 

 

 

 

 

 

 

                 Answer x = …………………………. [1] 



Nan Hua High School 
Preliminary Examination 2022  Mathematics 4048/01 

  Page 4 of 25 

 

3 

 

 

 

 

 

 

 

 

 

 

Write the following numbers in order of size, starting with the smallest. 

                                       

2
3

10

 
 
 

, 
21

90
− ,  90% , 0.23−  , 0.3  

 

 

 

 

 

 

 

   

           

Answer 

 

…………………………………….………… 

 

[2] 

   

 

4 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Factorise 
2

3

6 15 20 8

25 4

a a ab b

a a

− + −

−
 completely.            

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

   

                 Answer …………………………. [3] 
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5 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Rearrange the formula 
1 1 1

2 3a b c
− =  to make b the subject. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

   

                 Answer b = …………………………. [2] 

   

 

6 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Sketch the graph of ( )( )3 2y x x= − +  on the axes below.  

Indicate clearly the coordinates of the points where the graph crosses the axes and the turning 

point of the curve.       

 

 

  

                                                                                                                                          [2] 

        

 

 

 

 

 

 

 

 

 

 

 

 

 

 

   

y 

x O 
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7 

 

The scale of a map is 8 cm : 2 km .  

 (a) Write this scale in the form 1 : n . 

 

 

 

 

                 

 Answer 

 

1 : ………………………… 

 

[1] 

 

(b) 
The actual area of a lake is 

290 000 m .  

Calculate the area, in square centimetres, of the lake on the map.  

 

 

 

 

 

 

 

 

 

   

                 

 Answer 

 

.……………………………cm2 

 

[2] 

 

8 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3.8 is the mean of 5 positive numbers a, b, c, d and e.  

The sum of their squares is 360. Each of the numbers is now multiplied by 2.  

Find the new standard deviation.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                 Answer …………………………. [3] 
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9 

 
One solution of the equation ( ) 21 15k x kx+ + =  is 3x = − . 

 (a) Find the value of k. 

 

 

 

 

 

 

 

 

                 

 Answer 

 

k = …………………………… 

 

[1] 

 

(b) Find the second possible value of x. 

 

 

 

 

 

 

 

 

 

   

                 

 Answer 

 

x = …………………………… 

 

[1] 

 

10 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The cash price of a washing machine is $840.  

If paid by hire purchase scheme, the deposit is 15% of the cash price and the subsequent 24 

equal monthly payments is $33.50.  

Calculate the interest rate per annum.  

 

 

 

 

 

 

 

 

 

 

 

 

 

                 

 Answer 

 

……………………………% 

 

[3] 
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11 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
The diagram above shows a kite ABCD where angle 30BAC =  .  

EB, BD and DF are three sides of a regular polygon. 

ABE and ADF are straight lines. 

The ratio of angle CBE to angle CBD is 3: 2.  

 

(a)        Calculate the number of sides of the polygon.               

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                                                                                                                             

                 Answer  …………………………. [2] 

 (b)       Find angle BCD .      

 

 

 

 

 

 

 

 

 

 

  

            Answer …………………………. [2] 
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12 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(a) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The first four terms in a sequence of numbers are given below. 
2

1

2

2

2

3

2

4

2 7

3 12

4 17

5 22

T

T

T

T

= +

= +

= +

= +

 

Explain why the value of nT  must be odd for all values of n.  

 

 

 

Answer 

 

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

 

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

 

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

 

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

 

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

 

………………………….……………………………………….………………………[2] 

 

 

 (b) The product of the first n terms of a sequence is given by 
22 3n n+ .  

Find the 12th term of this sequence.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                 Answer …………………………. [2] 
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13 

 

 

The thickness of a layer of ice in a water body is 0.00205 m . 

 

 (a) Write 0.00205 in standard form. 

 

 

 

                 

 Answer 

 

…...…………………………… 

 

[1] 

 

(b)  The ice covers an area of 
5 21.60 10  m .  

Assuming that all the ice melts and ignoring the expansion of volume when water 

freezes, calculate the volume of water, in litres.  

 

 

 

 

 

 

 

 

 

 

 

   

                 

 Answer 

 

.……………………….………l 

 

[2] 

 

(c) A thunderstorm occurs and rainwater is falling at an average rate of 
15 10− litres per 

second over the water body.  

Calculate the percentage increase in the volume of water in the water body after two 

hours.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                 

 Answer 

 

…...…………………………% 

 

[2] 
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14 

 

 

Given that the coordinates of A is ( )2, 3− , 
5

7
AB

− 
=  
 

 and 
2.5

3.5
FE k

 
=  

− 
. 

 (a) Find the value of k if ABFE is a parallelogram. 

 

 

 

 

 

 

 

                 Answer …………………………. [1] 

 (b)             Find the coordinates of B. 

 

 

 

 

 

 

 

 

 

  

            Answer …………………………. [1] 

 

(c) C is the point ( )6, 10− .  

Justify if A, B and C are collinear.     

 

Answer                                                                                                                              [2] 
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15 

 

 

 

 

 

 

 

 

 

 

 

A tour agency records the total number of people buying tour packages to Thailand and Vietnam 

in the months of November and December.  

In November, 144 people bought the Thailand tour package and 100 people bought the Vietnam 

tour package.  

In December, 208 people bought the Thailand tour package and 180 people bought the Vietnam 

tour package.  

                                                                               Thailand Vietn

This information can be represented by the m
r

am

0
at

e
rix,

144 100 November
=

208 18 D cembe
  

 
 
 


 

 

 (a) The price of the Thailand and Vietnam package is $890 and $750 respectively. 

Represent the price of the tour package by a 12  column matrix K.    

 

 

 

 

 

 

 

      

 

    Answer 

 

K = 

 
 
 
 
 

 

 

 

[1] 

 (b) Evaluate the matrix R = MK. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                 

Answer 

 

R =  

 

[1] 
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(c) 

 

 

 

 

 

 

 

 

 

 

 

 

State what the elements of R represent.                  

 

 

Answer 

 

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

 

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

 

………………………….……………………………………….……………….………[1] 

 

 
(d) 

 

 

 

Evaluate 
1

(1 1)
2

R and explain what the answer represents.        

 

 

 

 

 

 

 

 

Answer 

 

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

 

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

 

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

 

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

 

………………………….……………………………………….………………….………[2] 
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16 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Peter draws this graph to show the duration of his monthly outgoing calls (in minutes) for 

the last three months. 

 

 
 

State one aspect of the graph that may be misleading and explain how this may lead to a 

misinterpretation of the graph.  

 

Answer 

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

 

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

 

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

 

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

 

………………………….……………………………………….……………………….[2] 
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17 

 

 

 

 

 

{integer : 0 20}x x=    

{P = perfect square} 

{Q = even number which solves 3x >11} 

R = { multiple of 4} 

 

 (a) (i) List all the elements in P. 

 

 

 

 

 

                 Answer …………………………. [1] 

  (ii) Find n( )P Q . 

 

 

 

 

 

                 Answer …………………………. [1] 

  (iii) On the answer space provided, draw the Venn diagram to illustrate the relationship     

       between sets P, Q and R.                                                                                            [2] 

 

                              

 

 

 

 

 

 

                     

 

 

 (b) Use set notation to describe the set shaded in the Venn diagram below. 

                               

                                  

 

 

                 Answer …………………………. [1] 

  
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18 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The diagram shows the speed-time graph for a cyclist’s journey for a period of 90 seconds.  

The cyclist accelerates at 0.25 m/s2 in the first 24 seconds.  

He then travels at a constant speed of 8 m/s for a distance of 288 m.  

 

 

 

 

 

 

 

 (a) 

 

Find the values of x and y. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                Answer 

 

x = …………………………………. 

 

y = …………………………………. 

 

[2] 
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(b) 

 

On the grid provided, complete the distance-time graph of the journey from t = 0 to  

t = 90 seconds.           

 

 

Answer 

                                                                                                                                           [3] 
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19 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

In the diagram, ABCD is a rectangle. 

OAB is a sector of a circle, centre O.   

OXD  and OYC  are straight lines. 

 
 

 (a) Show that triangle OAD  is congruent to triangle OBC .                                                 

Give a reason for each statement you make.                                                                    [3] 

 

 

Answer 
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(b) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(c) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Show that triangle OXY is similar to triangle ODC.  

Give a reason for each statement you make.                                                                    [2] 

 

Answer 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The area of triangle ODC is 36 times that of the area of triangle OXY.  

Find the ratio of the area of quadrilateral DCYX to area of triangle OAB.                        

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

            

 

 

 Answer 

 

 

 

…………………………. 

 

 

 

[1] 
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20 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The ages of 18 swimmers and 11 cyclists in a sports carnival race were recorded.  

The results are shown in the stem-and-leaf diagram.  

 

 

                                         Swimmers               Cyclists 

 

                                                 

 

 

 

 

 

                            Key (Swimmers)                     Key (cyclists) 

                      1 | 2 means 21 years old             2 | 3 means 23 years old 

 

 4 4 3 2 1 1 0 2 1 1 2 2 3       3 

    9 x 5 5 2 5 7     

      4 1 3       

     9 8 8 3 6 9     

      3 2 4 0      

 (a) 

 

Given that the median age of the swimmers is 26 years old, find the value of x. 

 

 

 

 

 

 

 

 

 

                 

Answer 

 

x = …………………………. 

 

[1] 

 

(b) Find the interquartile range of the cyclists’ age. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

            Answer ………………………….     [2] 
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(c) 

 

Make two comments comparing the ages of the swimmers and the cyclists.                    

 

 

Answer 

 

 

 

 

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

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

 

………………………….……………………………………….………………………[2] 
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21 The plan of a triangular-shaped garden, PQR, is such that 9.5cmQR =  and 30PQR =  . 

PQ has been drawn for you.  

(a) Construct triangle PQR in the space provided.                                                      [2] 

 

(b) (i) Construct the perpendicular bisector of R and P.                                               [1] 

 

(ii) Construct the bisector of angle QPR .                                                              [1] 

 

(c) A bench S needs to be built inside the garden such that it is nearer to PR than to PQ 

and 3 cmSR  . Shade the region where S could be possibly built.                       [2] 
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22 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Adam invested $P in a savings account X with interest compounded quarterly at the rate of 

1.5% per annum.  

 

Ben invested $P in a savings account Y, paying simple interest at the rate of x% per year.  

 

At the end of 5 years, Ben made 10% more than Adam.  

 

Mary would like to invest $P for 20 years. 

She believes that savings account Y is better as Ben made more money than Adam.  

Justify with clear mathematical working, whether Mary is correct.                                 [4] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

– End of Paper – 
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Answer Key: 

 

1 59500, 60499 

2a Since the index of each prime factor is multiple of 3, 

135 200  is a perfect cube. 

2b 1134 

3 21

90
− , 0.23− , 

2
3

10

 
 
 

, 0.3 ,90%  

4 

( )
4 3

5 2

b a

a a

−

+
 

5 

( )
3

2 3

ac
b

c a
=

−
 

7a 1: 25000 

7b 21.44 cm  

8 15.2 

9a k =1  

9b 2.5 

10 6.30% 

11a 6 

11b 84  

12b 49
1

275
 

13a 32.05 10−  

13b 328000 l  

13c 1.10% 

14a  k =2  

14b ( 3,4)− 1 

15a 890

750
K

 
=  
 

 

15b 203160

320120

 
 
 

 

15c The cash received for total sales of tour packages sold 

in the months of November and December 

respectively. 

16 Vertical axis did not start from zero OR vertical 

height of the bars are not in proportion. 

It gives readers the wrong impression that the second 

month’s duration of outgoing calls is twice that of 

first month’s duration OR  the third month’s duration 

of outgoing calls is thrice that of first month’s 

duration. 

17a(i) {1,4,9,16}P =  

17a(ii) n( ) 7P Q =  

17b A B  

18a 60 

19a Use SAS to prove 



Nan Hua High School 
Preliminary Examination 2022  Mathematics 4048/01 

  Page 25 of 25 

 

 

19b Use AA to prove 

20a x = 7 

20b 14 

20c Median of cyclist’ age = 23 

interquartile range for swimmers' age = 38 23

                                                         15

−

=
 

 

The cyclists are generally younger than the swimmers 

as they have a lower median age. 

 

The ages of swimmers have a larger spread of age 

than that of the cyclists due to its larger interquartile 

range.  

 

22 1.71013x =  

Mary should invest in savings account X. 


