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Mathematical Formulae 
 
 

  Compound Interest 

Total amount = 
n

r
P 






 

100
1  

 
 
Mensuration     

Curved surface area of a cone = rl  

 

Surface area of a sphere = 24 r  

 

Volume of a cone = hr
2

3

1  

 

Volume of a sphere =  3

3

4
r  

 

Area of triangle ABC = ab
2

1
Csin  

 

Arc length = r , where   is in radians 

 

Sector area = 2
2

1
r , where   is in radians 

 

Trigonometry 

C

c

B

b

A

a

sinsinsin
  

 

bccba 2222  Acos  

 

Statistics 

Mean = 
f

fx




 

Standard deviation = 

22
















f

fx

f

fx
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Answer all the questions. 

1 Calculate 
 2

32

003.522.3

5.12423.6




 . 

 
 (a) Write down the first six digits on your calculator display. 
 

 

Answer    (a)    ………………………… [1] 
 

 (b) Write your answer to part (a) correct to 2 significant figures. 

 

 

Answer    (b)    ………………………… [1] 
 

 

2 Given that 
k

x
x

xx
3

2

2

2

1
4 3







 , find the value of k. 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Answer..………………………… [2] 
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3 A class of 30 students was randomly divided into two equal groups, A and B.   
 Each group was taught by 2 teachers with different years of experience.   
 Their marks in a common test are shown in the stem-and-leaf diagram. 
 

Group A  Group B 

8 2 7  

6      0     0  3 2     8  

 2 4 5     6  

5     1 5 5     9  

8      8      8     3 6 0     1    9     9  

            0 7 2     7    8      

 9 8 0       

     9     6 9   

           Key (Group A)                               Key (Group B) 

           28   means 28                              72   means 27  

 
(a) Write down the mode of Group B’s marks. 
 
 
 

Answer    (a)    ………………………… [1] 
 
 
(b) Write down the median of Group A’s marks. 
 
 
 

Answer    (b)    ………………………… [1] 
 
 
(c) Explain briefly whether Group A or Group B performed better in the common test. 

 
Answer (c) Group ..………performed better because …………………………… 

..……………………………………………………………………… 

..……………………………………………………………………… 

..……………………………………………………………………… 

..……………………………………………………………………… 

..……………………………………………………………………… 

      ....………...…………………………………………………………  [1]   
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4 (a) The population density of Singapore is 7697 people per square kilometre.  

The population density in Hong Kong is 17019 people per square mile.  
State, showing your working, the country that is more densely populated,  
given that 1 mile = 1.61 kilometre.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Answer…………………………... [2] 
 

(b) Given that the land space in Singapore is 719 km2, calculate the total population 

residing in Singapore, leaving your answer in standard form. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Answer…………………………... [2] 
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5 A car travelled at an average speed of 80 km/h on a recent journey to Malacca. Along the 

way, a 15-minute rest stop was taken before continuing on the trip. The ratio of the times 
of the whole journey is 7:3:5 . Calculate the distance travelled.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Answer..…………………………km [2] 

 
 
6 The diagram shows a sector AOB with radius 6 cm. 
 Angle AOB is 75 .  
 

(i) Express 75  in radians. 
  
 
 
 
 
 
 
 
 

Answer    (i)    ………………………… [1] 
 
 

(ii) Hence, find the arc length AB.  
 
 
 
 
 
 
 
 

Answer    (ii)    ……………………  cm [1] 
 

B 

A 

O 

75 
6 cm 
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7 The diagram shows a triangle ABC, with AB parallel to the x-axis. 
 
 
 
 
 
 
 
 
 
 
 
 
 

 A is ( 2, 2), C is (7, 10) and the equation of the line BC  is 42  xy .  Find 

 
(i) the length of AC. 

 
 
 
 
 
 

 
Answer    (i)    ………………………… units [1] 

 
 
 (ii) the x-coordinate of B. 
 
 
 
 
 
 
 
 

Answer    (ii)    ………………………… [1] 
 
 
 (iii) the area of triangle ABC. 
 
 
 
 
 
 
 
 

Answer    (iii)    ………………………… square units [1] 

C 

A B 

x 

y 
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8 Determine whether triangle ABC is right-angled.            [2] 
 
 
 
 
 
 
 
 
 Answer ……………………………………………………………………………………... 
 
 ……………………………………………………………………………………………… 
 
 ……………………………………………………………………………………………… 
 
 ……………………………………………………………………………………………… 
 
 
9 Peter and Mary competed in a written Mathematics quiz that required them to answer 

twenty questions.   
 
 The table shows the number of questions they have answered correctly, wrongly or did 

not attempt. 
 

  Correct Wrong Did not attempt 
Peter 10 5 5 
Mary 12 7 1 

 
 The table shows the number of points they will be awarded if they answer correctly, 

wrongly or did not attempt. 
 

  Correct Wrong Did not attempt 
Points Awarded 2 – 1 0 

 
 Using matrix multiplication, find the number of points awarded to Peter and Mary 

respectively. 
 
 
 
 
 
 
 
 
 
 
 

Answer 

Peter is awarded .……………points and Mary is awarded …………… points. [3] 
 
 

A 

B 

C 
17 cm 

16 cm 6 cm 
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10 (a) Express in set notation, the set shaded in the Venn diagram. 
 
 
 
 
 
 
 
 
 
 
 
 
 

Answer    (a)    ………………………… [1] 
 
 (b)  THRONES''  word thefrom lettersA   

   PHONES''  word thefrom lettersB   

 
(i) State an element x such that Ax  and Bx .  

 
 
 

Answer    (b)(i)    ………………………… [1] 
 

(ii) List the elements in the set BA . 
 
 
 

Answer    (b)(ii)    …………………….…………………… [1] 
 

11 Given that 
3

4

2

11




x

yx
 , find the value of 

x

y
 , where 0x  . 

 

 

 

 

 

 

 

 

 

 

Answer..………………………… [3] 

   

A   

B   
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12 (i) If x is directly proportional to y2, and y is inversely proportional to z.  
Prove that xy is inversely proportional to z3. 

 
 Answer (i) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 [2] 

 

(ii) Given that when xy = A, a particular value of z is obtained. Find the percentage 

change in z when xy is doubled.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Answer  (ii) …………………… % [2] 
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13 Ian has written down six numbers  3, 4, 7,  a,  3 and b where b > a. 

 If the mode of these numbers is 3, the mean is 6 and the median is 5,  

 find the value of a and of b. 

 

 

 

 

 

 

 

 

 

Answer a is ..…………… and b is  …………… [2] 
 

14  Factorise 18882 22  yxyx  completely. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Answer..…………………………………… [3] 
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15 PQ, QR and RS are adjacent sides of a regular polygon. 

 Given that RPQ = 18,  

 

 

(a) calculate 

(i) the exterior angle of the polygon, 

 

 

 

 

 

Answer    (a)(i)    ………………………… [1] 
 

(ii) the number of sides of the polygon, 

 

 

 

 

 

 

Answer    (a)(ii)    ………………………… [1] 
 

(iii) angle PRS. 

 

 

 

 

 

 

Answer    (a)(iii)    ………………………… [1] 
 
 

(b) Write down the name of this polygon. 

 

 

 

Answer    (b)    ………………………… [1] 
 

 

P 

Q 

R 

S 

18  
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16 (a) Written as a product of its prime factors 

11522200 23   . 

(i) Express 5880 as the product of its prime factors. 

 

 

 

 

 

 

Answer..…………………………. [1] 
 

(ii) Hence write down the greatest integer that will divide both 2200 and 5880 

exactly. 

 

 

 

 

 

 

Answer..…………………………. [1] 
 

(iii) Write down an integer k, such that 
k

2200
 will give a whole number. 

 

 

 

 

 

 

 

 

Answer..…………………………. [1] 
 

(b) A glass marble has a mass of 30 grams. If the volume of the marble is 13 cm3, 

correct to the nearest cubic centimetre. Find the greatest possible mass of 1 cubic 

centimetre of the marble. 

 

 

 

 

 

 

Answer..…………………… grams [2] 
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17 The diagram shows the speed-time graph of a plane before taking off from the runway.  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(i) Calculate the acceleration of the plane at 3 seconds. 

 

 

 

 

 

Answer    (i)    ………………………… m/s2 [1] 
 

 

(ii) Calculate the total distance travelled by the plane before taking off from the 

runway. 

 

 

 

 

 

 

 

 

 

 

 

Answer    (ii)    ………………………… m [2] 
 

Speed  
(m/s) 

20 

40 

60 

80 

10 

30 

50 

70 

Time (seconds) 

0 1 4 3 2 7 6 5 8 
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(iii) Use the grid below to sketch the acceleration-time graph of the plane during the 

first eight seconds.                [2] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

18 Triangle ABC is mapped onto triangle DEF.   

 

 

 

 

 

 

 

 

 

 

(i) Write down the enlargement factor. 

 

 

Answer    (a)(i)    ………………………… [1] 
 

(ii) Given that the area of triangle ABC is 20 square units, 

  calculate the area of triangle DEF. 

 

 

Answer    (a)(ii)    ………………………… square units [1] 

B  

 C 

A 

D 

E 

F 

Acceleration  
(m/s2) 

  4 

  8 

12 

16 

  2 

  6 

10 

14 

Time (seconds) 

0 1 4 3 2 7 6 5 8 
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19 (a) Solve the inequality 

4

5

3

32 



 xx

 . 

Illustrate the above solution on the number line given below. 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
Answer 

 

[3] 

 

 

(b) State, with reasons, one condition for a, such that the following simultaneous 

equations have a solution.  

.62

,132




yx

yax
 

Show your workings clearly. 

 

 

 

 

 

 

 

 

 

 

 

Answer 

 

……………………………………………………………………………………… 

 

……………………………………………………………………………………… 

 

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

-2 -1 0 1 2 
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20 In the diagram below, A, B, C and D are points on the circumference of the circle. 
            AEC and DEB are straight lines.  
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 It is also given that AE = 4 cm, BC = 3 cm and AD = 9 cm. 
   

(i) Show that triangles AED and BEC are similar. 
 

  Answer (i)   
 
  In triangles AED and BEC ……………………………………………..………….. 

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

 
  ………………………………………………………………………………….   [2]     
 
 
 (ii) Find the length of BE.                                 
  
 

 

 

 

 

 

 

 

 

 

Answer    (b)(ii)    ………………………… cm [2] 

A 

B 

C 

D 

3 cm 

9 cm 

4 cm 

E 
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21 D is the point  1,2  and E is  6,h  and 









1

7
AB . 

 (i) Express DE  as a column vector, in terms of h. 

 

 

 

 

 

Answer    (i)    ………………………… [1] 
 

(ii) If DE  is parallel to AB , find the value of h. 

 

 

 

 

 

 

 

 

 

 

 

 

Answer    (ii)  h =   ………………………… [2] 
 

 

(iii) If instead,  ABDE  , find the value(s) of h. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Answer    (b)(iii)    h = …………… or …………… [3] 
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22 (a) A sketch of the graph cbxaxy  2 , where a, b and c are integers, is given in  

the diagram below. The line of symmetry is 2x , and the graph cuts the y-axis at 

7, and the x-axis at 
2

1
.  Find the values of a, b and c. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Answer   a = ……….……………  
b = ……….…………… 

c = ……........………[3] 
 

(b) Sketch the graph of 532  xxy  , indicating clearly the coordinates of the  

turning point and intercepts. 

 

Answer  (b) 

 

 

 

 

 

 

 

 

 

 

 

           [3] 

y 

x 

7 

 

2x   

cbxaxy  2   

y 

x 
O 

O 

2

1
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23 ABCD is a trapezium.  AB has already been drawn. 
 
 Answer (a) and (b). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(a) C is the point equidistant from A and B and angle ABC is 50 . 
Construct and label the point C.                         [2] 

 
(b) Construct the trapezium ABCD with DC parallel to AB and the point D  

equidistant from the lines BC and BA.                        [2] 
 
 (c) Measure and write down the value of reflex angle BAD. 
 
 

Answer    (c)    ………………………… [1] 
 
 
 

END OF PAPER 

A B 
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Marking Scheme for AHS 2016 EM Paper 1 
 

1(a)  0.09644 

1(b) 0.096 (2s.f) 

2 

).(
8

5
2

3

2

4

7

eok

k




  

3(a) 69 

3(b) 63 

3(c) Group A … higher mean or median 

4 (a) 2

2
pop./km718915.6565

61.1

17019
   

 
Singapore is more densely populated. 
 

4(b) 61053.5 populationtotal   

5 

km100

4

5
80 travelleddistance




  

6(i) 
1.31 /  

12

5
 or o.e. 

6(ii) 
85.7

12

5
6 


cm 

7(i)  15 units 

7(ii) 1x  

7(iii) 
18123

2

1
  sq units 

8 According to Pythagoras’ Theorem, triangle ABC is 

not right-angled. 

222

2

22

28917

292616

ACBCAB 





 

9 
 








17

15
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2 

Peter is awarded 15 points and Mary is awarded 17 

points. 

10 (a) 'BA   

10(b)(i) Any of the following answers. 
RTx ,   

 
10(b)(ii)  PSENORHTBA ,,,,,,,   

 
11 

5

3


x

y
 

12 (i) 2
kyx       &     

z

l
y    

 

constant. a is   where, 3

3

3

2

2

kl
z

kl

z

l

z

l
k

z

l
kyxy



























  

3

1

z
xy    (shown) 

 
12 (ii)  

%6.20 of change Percentage z   

 
13 6a  

13b  
14   32322  yxyx  

15(a)(i) 36  

15(a)(ii) 10  
15(a)(iii) Angle PRS = 126  
15(b) Decagon 

16(a)(i) 23 75325880   

16(a)(ii) 40523 HCF   

16(a)(iii) Either 22112 k  (minimum) 
Or 2200k  (maximum) 
 

16(b) gram4.2mass possiblegreatest    

17(i) 5.12  m/s2 

17(ii) 330 m 
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17(iii)  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

18(i) 

2

1
 

18(ii) 5  sq units 

19(a) 

9

7
x  

19(b) 
Gradient of equation 1 =

2

a
  

Gradient of equation 2: 
Gradient = 2 

4

2
2





a

a

 

For solution, the two equations must not be parallel to 
each other.  

20(ii) 
BE = 

3

1
1  cm       o.e. 

21(i) 







 
5

2h
 

21(ii) h = 33 

21(iii) h = – 7 or h = 3  

22(a) a = 4, b = -16,  c = 7  
 
 
 
 

Acceleration  
(m/s2) 

  4 

  8 

12 

16 

  2 

  6 

10 

14 

Time (seconds) 

0 1 4 3 2 7 6 5 8 

-2 -1 0 1 2 
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22(b)  
 
 
 
 
 
 
 
 
 
 
 
 
 

23(c)  3245  

 

 

y 

x 

 

-5 
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Mathematical Formulae 
 

Compound Interest  

Total amount = 
n

r
P 






 

100
1  

 
 

Mensuration  
Curved surface area of a cone = rl  
 

Surface area of a sphere = 24 r  
 

Volume of a cone = hr
2

3

1  

 

Volume of a sphere = 3

3

4
r  

 

Area of triangle ABC = Cabsin
2

1
 

 
Arc length = r , where   is in radians 
 

Sector area = 2
2

1
r , where   is in radians 

 
 

Trigonometry  

C

c

B

b

A

a

sinsinsin
  

 

Abccba cos2222   
 
  

Statistics  

Mean = 



f

fx
 

 

Standard deviation = 

22


















f

fx

f

fx
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Answer all the questions. 
 

1 (a) Simplify 
y

x
yx

5

6
2

2
23  . [2] 

 (b) Express as a single fraction in its simplest form 
21

6

1

3

x

x

x 



. [2] 

  

 (c) (i) Factorize acbacab 156104 2   completely. [2] 
   

  (ii) Given that 
5

2

4

73





yx

yx
, find the value of 

y

x

8
. [2]  

 
 
2 (a) In the diagram, ABCDE is a regular pentagon and ABQRST is a regular   

  hexagon. Calculate 

  (i) BAE, [1] 

  (ii) BAX, [1] 

  (iii) EAX, [1] 

  (iv) EXR,  [1] 

  (v) XAC. [2] 

 

 

 

 

 

 

 

 

 

 (b) Calculate the sum of the angles a, b, c, d, e, f, g, h, i and j in the diagram   

  below. [3] 

 

 

 

 

 

 

 

 

 

Q 
C 

A B 

D 

E 

R S 

T X 

a 

b 

c e 

f 

g 
h 

i 

j 

d 
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3 In this question, leave all your answers to 2 decimal places. 

 The table below shows the exchange rate in April 2016. To convert from the foreign currency 

 to Singapore Dollars, we use the rate listed in the “Buy” column.  To convert from Singapore 

 Dollars to the foreign currency, we use the rate listed in the “Sell” column. 
 

Currency Amount Buy (S$) Sell (S$) 

US Dollars US$1 1.363 1.38 

Australian Dollars AU$1 1.050 1.10 

Japanese Yen ¥1000 12.434 12.55 

Hong Kong Dollars HK$100 17.576 18.25 

Malaysian Ringgit  RM100 35.080 36.00 

 

 (a) John wants to tour Hong Kong and wants to bring HK$2000.  Calculate the  

  amount of Singapore dollars he must pay to buy the foreign currency. [2] 

  

 (b) By using the rate listed in the “Buy” column, calculate the exchange rate 

between US$1 and the Malaysian Ringgit. [2] 

 

 (c) Mr Lim was originally going on a business trip to Japan and converted S$2000  

  to Japanese Yen.  However, the trip was cancelled.  He decided to convert the  

  Japanese Yen he had back to Singapore dollars. Show that the amount he lost as  

  a percentage of his original sum is less than 1%. [4] 

  

 (d) Sharon went to Australia and bought a luxury watch at AU$ 10 079. Calculate the 

  amount of money (in Singapore dollars) she would need to exchange before the 

  trip, if she paid in cash. [2] 

 

 

4 (a) Consider the pattern. 

2

2

2

2

333333333

333222111111

33221111

3211









yx



 

 (i) Write down the 4th line in the pattern. [2] 

 (ii) Find the number of 1s in x. [1] 

 (iii) Find the value of y. [1] 

 

 (b) The first four numbers of a sequence are 1, 4, 7, and 10. 

  (i) Write down the 10th term. [1] 

  (ii) Find, in terms of n, a formula for the general term,
nT , of the sequence. [1] 

  (iii) Show, with working, whether or not 45 is in this sequence. [3] 
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5 (a) Express 1272  xxy in the form of baxy  2)( .  [2] 

  (i) Write down the equation of the line of symmetry and the minimum  

   value of y. [2] 

  (ii)   Find the solutions of 0
4

15
y . [3] 

 

 (b) Solve 03
9

15


x

x
. [3] 

 

 

6 The diagram (not drawn to scale) shows a badge designed by a student for his CCA. It is 

made up of a regular octagon and a circle with centre X.  

 The line segments AC, CE, EG, GI, IK, KM, MO, OA are tangents to the circle at  

 B, D, F, H, J, L, N, P respectively. 

 

 (a) Find, giving reasons for each answer,  

  (i) AXC, [1] 

  (ii) PXE, [1] 

  (iii) PND, [1] 

  (iv) DNL, [1] 

  (v) PNL, [1] 

  (vi) PFL. [1] 

 

 

 

 

 

 

 

 

 

 

(b) Another student drew a circle on paper by tracing the circumference of a cup.  

  Explain how he can obtain the centre of the circle after he drew 2 more chords   

  on the circle. [2] 

   

 

 

 

 

 

 

 

X 

B A C 

D 

E 

F 

G 

H 

I J K 

L 

M 

N 

O 

P 
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7 The diagram shows the front view of the N.R.G. greenhouse which is vertical to the 

 ground. PT and ST make up the roof which make angles of 15 with the horizontal.  

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 Given that SR = 4 m, QR = 6 m and M is a point due south of Q on the ground such that  

 MQ = 30 m and angle MQR = 110. U and V are the mid points of PS and QR respectively. 

 

(a) Find  

  (i) the distance between T and V, [2] 

  (ii) the angle of elevation of T from M, [4] 

  (iii) the bearing of V from M. [2] 

(b)  A student walks from M to V. Find the distance that he has to walk so that  

  he is closest to Q. [2] 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

P 

R 

S 

T 

4 m 
6 m 

U 

V 

15 

30 m 

M 

110 

Q 
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8 Answer the whole of this question on a sheet of graph paper. 

  

 The variables x and y are connected by the equation 

     32 624 xxy  . 

 The table below shows some values of x and the corresponding values of y. 

 

x 0 0.5  1 1.5  2 2.5 3 3.5 4 

y 0 p 18 33.75 48 q 54 36.75 0 

  

 (a) Calculate the value of p and of q. [2] 

 

 (b) Using a scale of 2 cm to 0.5 units, draw a horizontal x-axis for 40  x .  

         Using a scale of 2 cm to 10 units, draw a vertical y-axis for 600  y . 

       On your axes, plot the points given in the table and join them with a  

          smooth curve.     [3]       

 

 (c) By drawing a tangent, find the gradient of the curve at x = 2.         [2] 

 

 (d) By drawing a suitable straight line on your graph, solve 55
50

624 2 
x

xx . [3] 

 

 (e) Using the graph, solve 40y . [2] 
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9 (a) The waiting time, in seconds, for 20 students queueing up to buy food in the   

  canteen from 2 different stalls are recorded as follows. 

    

   Stall A 

Time (s) 30 < t ≤ 35 35 < t ≤ 40 40 < t ≤ 45 45 < t ≤ 50 

Number of 

students 
6 11 1 2 

 

   Stall B 

Mean 36 s 

Standard Deviation 5 s 

 

  (i) For Stall A, calculate an estimate of  

   (a) the mean waiting time, [1] 

   (b) the standard deviation. [1] 

  

  (ii) Make two comparisons between the waiting times for the two stalls. [2] 

 

  (iii) Stall C has a standard deviation of 0s for its waiting time, suggest a   

   reason for this. [1] 

 

 (b) A bag contains three identical red balls numbered 1 to 3 and two identical   

  blue balls numbered 1 and 2.  

  Two balls are taken from the bag at random without replacement. 

(i) Draw a possibility diagram to show all the possible outcomes. [2] 

  Using the possibility diagram or otherwise, find the probability that 

  (ii) the two balls bear the same number, [1] 

  (iii) the two balls are of different colours. [1] 

 

  A third ball is next chosen from the bag without replacement after the first two. 

  (iv) What is the probability that all are blue? [1] 

  (v) What is the probability that only two red balls are chosen? [2] 
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10 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 The diagram shows part of a circular table that is pushed into a corner of a room. A boy 

measures a point, X, on the circumference of the table to be 1 cm from the south wall and  

 50 cm from the west wall. Points A and B are the points where the table meets the walls. 

  

 (a) By the use of the Pythagoras’ Theorem, verify that the radius of the table is  

  61 cm. [3] 

 (b) Find the length of arc XB. [3] 

 (c) Calculate the length of the chord XB. [1] 

 (d) These tables are used by a restaurant as dining tables in a dining area of 100 m2.  

 

Useful information 

 Casual dining Fine dining 

Minimum area of table space 

per diner 

1 700 cm2 2 700 cm2 

Number of tables 12 9 

Recommended amount of 

dining space (in square metres) 

per diner 

1.4 m2/ diner 1.8 m2/ diner 

 

  Determine if the restaurant should be a casual dining or fine dining establishment.  

  Justify your decision with calculations. [5] 

 

 

 

End of Paper. 

 
 
 

 1 cm 

A 

 50 cm  X 

B 

 Y 
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2016 AHS Prelim Math P2 Worked Solution 
 
1(a) 

3

5 3
xy

 

(b) 

1

3




x
                 

 
(c)(i) )52)(23( caba   

(ii) 

56

37

8


y

x
 

  

2 
(a)(i) 

108   

(ii) 60   
(iii) 48   
(iv) 120  
2a(v) 24  
(b) 2160 
  
3(a) S$365.00 

(b) RM3.89US$1   

(c) Percentage loss = 0.924305%  
                         < 1%   (shown) 

(d) She needed to exchange S$11 086.90 before the 
trip. 

  
4(i) 23333222211111111   

(ii) 18 
(iii) y = 222 222 222 
(b)(i) 10th term  = 28 
(ii) 23 n  

4b(iii) 4523 n  
     473 n  

       
3

47
n  or 

3

2
15  

Since n has to be a positive integer, 45 is not in 
the sequence. 

  
5(a) 
 4

1
)

2

7
( 2 x  

(i) 

2

7
x  

Minimum value of y = 
4

1
  

(ii) 

2

1
5x  or  

2

1
1  

(b)  
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2 
 

 
4

9
  or  

4

1
2  

6(a)(i) 45  
(ii) 5.112  
(iii) 45  
(iv) 90  
(v) 135   
(vi) 45  
(b) Draw perpendicular bisectors for the 2 chords 

The perpendiculars will intersect at the centre, 
since the perpendicular bisectors of a chord will 
pass through the centre 

  
7(a)(i) 4.80 m (3 sf) 
(ii)  8.8...767.8TMV  ( 1 dp) 
(iii) Bearing is 005.2 
(b) 29.9 m 
8(a) p = 5.25, q = 56.25 
(b) 
(c) Gradient = 24  
(d)  From the graph, 7.0x  
(e) From the graph, 4.37.1  x   
  
9(a) 
(i)(a) 

Mean = 37.25 s 

(b) s.d. = 4.32 s 
(ii) On average Stall A has a longer waiting time, due 

to a higher mean. 
The spread of the waiting time for Stall A is 
smaller as it has a smaller s.d. 

(iii) All the students who bought from Stall C had the 
same waiting time   
 
 
 
 
 
 
 
 

9(b)(i)  
 1ST DRAW 

2
N

D
 D

R
A

W
  R1 R2 R3 B1 B2 

R1  R2R1 R3R1 B1R1 B2R1 
R2 R1R2  R3R2 B1R2 B2R2 
R3 R1R3 R2R3  B1R3 B2R3 
B1 R1B1 R2B1 R3B1  B2B1 
B2 R1B2 R2B2 R3B2 B1B2  
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3 
 

(ii) 

5

1
 

(iii) 

5

3
 

(iv) 0 
(v) 

5

3
 

  
10(a) Let the radius be R 

   222 150  RRR  

025011022  RR  
Solve to get R = 61 only 

(b) 11.1 cm 
(c) 11.0 cm (3 sf) 
10(d) Number of diners the table can take for casual 

dining  
= 17006161   

6  
 
Number of diners the table can take for fine 
dining  
= 27006161   

4  
 
 
Number of diners the restaurant can host for 
casual dining  
= 612  
= 72 
Number of diners the restaurant can host for fine 
dining  
= 49  
= 36 
 
 
Recommended number of diners for casual dining 
= 4.1100  

71  
Recommended number of diners for fine dining 

8.1100  
55  

 
 
Since the number of diners the restaurant can host 
for casual dining is closer to the recommended 
number, it would appear that the restaurant is a 
casual dining establishment. 
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MATHEMATICAL FORMULAE 

 

Compound Intetest 

 

Total amount = P nr
)

100
1(   

 
Mensuration 

 

Curved surface area of cone = rl  
Surface area of a sphere = 4 r2 

Volume of a cone = hr
2

3

1  

Volume of sphere = 3

3

4
r  

Area of triangle ABC = Cabsin
2

1
 

Arc length = radiansin  is   where, r  

Sector area = radiansin  is   where,
2

1 2 r  

 

Trigonometry 

 

C

c

B

b

A

a

sinsinsin
  

 

Abccba cos2222   
 

Statistics 

Mean = 



f

fx
 

 

Standard Deviation = 



















22

f

fx

f

fx
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3  

Answer all the questions. 

1 (a) Calculate 
194

23.1 32


 

. 

 (b) Express 0.15% as a fraction in its simplest form. 

 

       

 

 

 

Answer (a) …….…………………………… [1] 

 (b) …….....………………………… [1] 

 

2 (a) Express 
)5)(1(

4

)5(2

3





 xx

x

x
 as a single fraction in its simplest form.  

 (b) A man bought x kg rice at $y.  He sold all the rice at p cents per 100g. 

  Find an expression in terms of x, y and p for the profit he made in dollars. 

 

 

 

 

 

 

 

 

 

 

 

Answer (a) …….…………………………… [2] 

 (b) …….....………………………… [1] 
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3 (a) Given that
23

212

2

1
48











w

w , find the value of w. 

(b) Simplify
220

2 8

)2(

2

abbc

ab
 , leaving your answer in positive index notation. 

 

 

 

 

 

 

 

 

 

Answer (a) w = ...…………………………… [2] 

 (b) …….....………………………… [2] 

 

4 Solve the simultaneous equations. 

26

1

3

yx
  

0137  yx  

 

 

 

 

 

 

 

 

 

 

Answer x = …….……..  y = …………… [3]  
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5  

5 Written as the product of its prime factors, 7324536 43  . 

 (a) Write 4410 as the product of its prime factors. 

(b) Find the highest common factor of 4536 and 4410.  Give your answer as the 

product of prime factors. 

 (c) Find the smallest positive integer k such that 4410k is multiple of 4536. 

 

 

 

 

 

 

Answer (a) 4410 = .………………………… [1] 

 (b) …….....………………………… [1] 

(c) k = .......………………………… [1] 

 

6 The temperature of a buffalo wing was C15  when taken out of a freezer.  The buffalo 

 wing was immediately heated up in an oven and after 15 minutes, its temperature was 

 120oC. 

 Given that the temperature of the buffalo wing increased at constant rate, calculate, 

(a)  the number of minutes it had been heated up when its temperature reached 40oC, 

(b)  its temperature when it had been warmed for 8 minutes. 

 

 

 

 

 

 

 

Answer (a) …….…………………... minutes [2] 

 (b) ……..….....………………….. oC [2] 
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7 A metal rod A has a length of 43 m, correct to the nearest m. 

 A metal rod B has a length of 61 m, correct to the nearest m. Find 

(a) the least possible length of metal rod A, 

(b) the greatest possible difference in their lengths. 

 

 

 

 

 

Answer (a) …….………………………….m [1] 

 (b) …….....……………………….m [1] 

 

8 An area of 9 cm2 on a map represents an actual area of 0.04 km2.  Calculate 

 (a) the area on the map, in square centimetres, which represents an actual area  

  of 2000 m2, 

 (b) the actual distance, in kilometres, represented by a length of 7.8 cm. 

  

 

 

 

 

 

 

 

 

 

 

 

Answer (a) …….…………………..……cm2 [2] 

 (b) …….....……………………...km [2] 
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9 A man bought a game for $86.  He made a profit of 25% of the cost price after selling 

 the game at a discount of 30% of the selling price.  Find the actual selling price of the 

 game. 

 

 

 

 

 

 

 

 

 

Answer $…….………….…………………... [2] 

 

10 An athlete walks a distance of 20 km at an average speed of 8 km/h and takes a break for 

 15 minutes, and continue to run a further distance of 800 m in 3.4 minutes. 

(a)  Express 8 km/h in m/s. 

(b) Find the average speed of the athlete for the whole journey in m/s. 

.  

 

 

 

 

 

 

 

 

 

Answer (a) …….………………………...m/s [1] 

 (b) …….....……………………...m/s [2] 
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11 One of the interior angles of a polygon is 120 .  The remaining interior angles are   

 each equal to 165 .  Find the number of sides of the polygon. 

 

 

 

 

 

 

 

 

 

 

 

Answer …….……..…….………………. [2] 

 

12 Given that y varies inversely as the square root of x, and y = 3 for a particular value of x. 

Find the value of y when this value reduced to 36%. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Answer …….……..…….………………. [2] 
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9  

13 The length of a rectangular microchip is 1.8 micrometre and the width is 720 

nanometres. 

(a)  Find the ratio of its length to its width. 

(b)  If the length is decreased by 50%, and the width is increased by 70%. Find the 

 percentage change in the area of the microchip.  

 

 

 

 

 

 

Answer (a) …….………… : ....……………. [1] 

 (b) …….....……………………….% [2] 

 

14 In the diagram below, BCD is a straight line. It is given that AB = 8 cm, CD = 3 cm,  

 ABC = 90o and  tanBCA = 
3

4
.  

(a)  Find the length of BC. 

(b)  Write down cos ACD. 

(c)  Find the area of triangle ACD.  

 
 
 
 

 

 

Answer (a) …….…………………...……cm [1] 

 (b) …….....……………………....... [1] 

(c) ……....………….....……….cm2 [1] 

A

B C D
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15 There are 40 students in a class.  12 students are in the NCC and 24 students are in the 

 NPCC.  8 students are neither members of the NCC nor the NPCC.  Let 

   ε= {Students in the class} 

       N = {Students in the NCC} 

               P = {Students in the NPCC} 

(a)  Draw a Venn Diagram to illustrate the above information. Show on the Venn 

 Diagram the number of elements in each distinct region. 

(b)  It is also given that 

  C = {Chinese students in the class} 

  M = {Malay students in the class} 

    I = {Indian students in the class} 

 (i) Describe in words the meaning of the set notation M ∩ N ≠ { }. 

  (ii) Describe what you can deduce from the set notation I   N. 

  (iii) Express in set notation {Chinese students who are neither in NCC nor  

   NPCC}. 

 
Answer (a)                  [2] 

 
 

  
 
 
 
 
 
 
 
 
Answer (bi) …….………………………………………………………………………………..…  

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

 (bii) …….....………………………………………………………………………………..  

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

(biii)…………….....………………… [1] 
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16 (a) Express 422  xx  in the form bax  2)( , where a and b are constants. 

 (b) Hence, sketch the graph of y = 422  xx .  Label clearly in your sketch, the  

  turning point and any intercepts with the axes. 

 
      
 
 
 
 
 
 
 

 

Answer (b)          [2] 
  

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Answer (a) …….…………………..……. [1] 

y 

x 
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17 Two similar claypots have volumes 240 cm3 and 810 cm3 respectively. 
 

 (a) Find the ratio of the depth of the smaller claypot to that of the larger claypot. 
 

 (b) If the base area of the larger claypot is 72 cm2, find the base area of the smaller 
  claypot. 

 
 
 
 
 
 

Answer (a) ………….…… : ….......…..….... [1] 

 (b) …….....…..…………………cm2 [1] 

 

18 Every morning James takes either the bus or the taxi to school.  The probability that he 

 will take the bus is 
3

2
.  If he takes the bus, the probability of him being late is 

15

2
. 

 If he takes the taxi, the probability of him being late is 
5

3
.  Find 

(a)  the probability that James will be late on any given day, 

(b)  the probability that he will not be late for three consecutive days. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Answer (a) …….…………………………… [2] 

 (b) …….....………………………… [2] 
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19 The diagram shows a speed-time graph of a motorist.  Given that the total distance 

 travelled in the 35 seconds is 450 metres. 

 
 Calculate 

(a) the maximum speed V m/s, 

(b) the speed at 28 seconds, 

(c) the acceleration of the motorist during the first 15 seconds. 

Sketch the distance-time graph of the motorist for the 35 seconds in the spaces 

provided below. 

              Answer                  [2] 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Answer (a) …….………………………....m/s [2] 

 (b) …….....……………………....m/s [2] 

(c) …….....……………….……..m/s2 [1] 
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Group A 

2.0 3.0 4.0 
Mass in kg 

  Group B 

2.0 3.0 4.0 
Mass in kg 

20 ,
35

2
 and 

2

13
Given 

























y

x
BA  

 (a) Find AB in terms of x and y. 

 (b) If AB = I, where I is the identity matrix, find the value of x and y. 

 

 

 

 

Answer (a) …….………………………........ [1] 

(b) x =….…..……  y =  ………........ [2] 

 

21  

 

 

 

 

 

 

 

 

 

 The box and whisker above represent the mass of the fish caught in a group fishing 

 competition. Compare and comment on the results between Group A and Group B. 

 

 

 

Answer  …..….………………………………………………………………………………….  

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

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

…….....……………………………….....…………………….....………………… [2] 
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22 A simple survey was conducted with Secondary 1 students on the types of pets that they 

 have at home using the survey form below. 

 Survey Form 

 

 

 

 

  

 The results from the survey are summarised in the Pie Chart below. 

 Results 

 

 

 

 

 

 

 

   

 (a) Explain why the Pie Chart is misleading. 

 (b) Suggest an improvement to better represent the data. 

 

 

  

Answer (a) …….…………………………………………………………………………………..  

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

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

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

 

(b)…………….....…………………………………………………….…………………... 

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

Name: ____________________         Class: __________ 
Tick the type(s) of pets that you have in your house. 
Pets:       Dog     Rabbit         Cat   Hamster 
  
      Bird    Fish                     Others       Nil 

Dog 

Cat 

Others 
Nil 

Rabbit 
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23 The diagram shows a trapezium ABCD where  AB = 8 cm and CD = 12 cm. The diagonals 

 AC and BD meet at E. 

 

 

 

 

 

 

 

 

 

(a)  Show that ABE and CDE  are similar. 

(b)  Given that the area of CDE  is 36 cm2, find the area of trapezium, ABCD. 

 

 

  

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Answer (a) …….…………………………… [2] 

 (b) …….....……………..………cm2 [2] 

A 

D C 

E 

B > 

> 
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  x 

y 

(0, 7) 

0 

l1 

2y = x + 5  

A 

B 

C 

24 

  

  
 
 
 
 
 
 
 
 
 
 
 
 
 
   
 
  The line l1 meets the line 2at  52  xxy . 

 Find 

(a) the equation of l1, 

(b) the area of triangle ABC. 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Answer (a) …….…………………………… [2] 

 (b) …….....…………...………units2 [1] 
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25 A playground is in the shape of a triangle ABC.  Construct the model of the playground 

 ABC such that AB = 9.6 cm, AC = 12 cm and BC = 7 cm.         [2] 

(a)  In the triangle ABC, construct using only compasses and ruler, the bisector of 

 angle ABC.              [1] 

(b)  In the triangle ABC, construct using only compasses and ruler the perpendicular 

 bisector of the line AB.            [1] 

(c)  These two lines will intersect at a point P. 

  Measure and write down the length of AP.      

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 

Answer (c) …….…………………...……cm [1] 

 
 

End of Paper 

A B 
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No Solution Marks 
1a 

0.42046.42
7.133574.6

37.13 32




 
 

 

B1 

1b 

80

3

100

75.3
%75.3   

 

B1 

2a 

2

22

2

2)2)(2(

)2(2

24

)2(2
2


























a

a

a

a

a

a

a

a

aa

aa

a

a

a

aa

  

 

Accept 
a

a




2
 

 
 
 
M1 
 
 
 
 
A1 

2b 

)2)((

)2()2(

22

22

2

2

222

222

baxb

baxbab

bxaxbab

axbbxab









 

 

 
 
 
M1 
A1 

3a 

6

22
2

1
2 6)2007(2013

2007

2013



 


k

 

 

 
 
B1 

3b 

4

22

32

)3(23

)2(

12

004

33

22

32

6620

3














ba

ba

b

ba

babc

ba

 

 

 
B2 (Subtract 1 
for each wrong 
term) 

4 

)1(3128

4

3
32

8

1

23







yx

yx

yx

 

)2(552

0525




xy

yx
 

Subst (2) in (1) 

 
 
 
 
 
 
 
 
 
 
M1 

Carousell-examguru 57

e
xa
m
g
u
ru



 
 

___________________________________________________________________ 
FSS_4E5N_PrelimsEM1_2016 

 
20 

 

4

1
1

4

5

2

1
1

2

3

22

33

3322

330308

3)55(68









y

x

x

xx

xx

 

 
 
 
 
 
A2 

5a 223 7323528   B1 

5b 73218144 45   

HCF = 732 23   

 
B1 

5c  847322 k  B1 

6a density  

34

3

811

/1084.1

/18356

212121

107.1

212121

107.1

mkg

mkg

mmm

kg

mmm

g














 

 
 
M1 
 
 
A1 

6b Total value of Gold  

trillion

gg

2

12

14

211

1005.1$

104.105$

10054.1$

/102.6$107.1









 

 

 
 
M1 
 
 
A1 
 

7a 

5.34)11(5.23

30)5(25

5.33)5.9(24





 

Largest Difference is 34.5°C 
Accept 36°C 

 
 
 
 
B1 

7b 

mx

x

x

2500

0
100

25

030
3000

25







 

 
M1 
 
 
A1 

8 

3

1
4

133

7944

4

79
1









x

x

xx

x
x

 

 

 
 
 
 
 
M1 
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x

x

xx

x
x









5

315

42479

6
4

79

 

3

1
45  x  

 

 
 
 
 
 
M1 
 
 
A1 

9a 

8

1
8

4

3
2732

2

2 





  xxx  

 
B2 

bi 
Min value is 

8

1
8  

B1 

bii x = -2.76556 or 1.26556 ≈ -2.8 or 1.3 B2 
10a 1cm : 250 000cm 

1cm : 2 500m 
1cm : 2.5km 
3.3cm : 8.25 km 
 
Actual Distance = 8.25km 

 
 
 
 
 
B1 

10b 0.4cm : 1km 
0.16cm2 : 1km2 

0.112cm2 : 0.7 km2 
 
Ans: 0.112cm2 ≈ 0.11cm2 

 
 
M1 
 
A1 
 

11a 
 
 
 

 

Fig 
Area of Shaded 

Squares, S 
Area of White 

Squares, W 
Total Area, A 

5 11 50 61 

 
 

 
 
B2 

 
11b 

 

n 2n + 1 2n2 2n2 + 2n + 1 

 
 

 
B2 

12 Angle ABC = 7x 
Angle BAE = 3x 
Sum of angles of the pentagon 
= 3x + 3x + 7x + 7x + 7x 

27x = (5-2)180° = 540° 
x  = 20° 
 
Interior Angle = 7x = 140° 

 
 
 
 
 
M1 
 
M1 
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 (n-2)180° = 140°n 

40°n = 360° 
n = 9 

 
 
 
A1 
 

13 

KT

T

T

k

k

kTP

3

124

4

43

2

43

43

4

1050.161.1499

100572962.5

)106.5(

32.6
1025.3

)106.5(

32.6

)106.5(32.6

















 

 
Accept 1500K. (3s.f) 

M1 for Eqn 
 
 
 
 
 
 
M1 for k 
 
 
 
A1 

14a 28)( BAn  B1 

14b 0)( BAn  B1 

14c C Ø 
All students take Additional Mathematics. 
There are no students who do not take Additional Mathematics. 

 
B1 

15a 

 

 
 
 
 
B1 
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15b 

 

B1 
 
(No double 
penalty eg. For 
labelling) 

16a Mode = 36 marks B1 
16b Median = 29.5 marks B1 
16c 

Probability = 
40

3

4

1

20

6
  

B2 (1 for boy, 
1 for girl) 

16d Disagree. The number of boys (20) and girls (12) are not equal. 
As there are more boys than girls, the boys interquartile range 
will naturally be higher and are more spread out. It doesn’t 
imply that they are less consistent. 

 
B1 

17a 

 

 
 
B2 
 
(Negative 
Marking) 

17b 
P(2 Blacks) = 

14

5

7

4

8

5
  

B1 

17c 
P(At least 1 Red) = 

14

9

14

5
1   

P(Win) = 
2744

729

14

9
3









 

 
M1 
 
A1 
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18a 
Acceleration 2/480

)60/10(

80
hkm  

 
B1 

18b 
Speed = hkm /

3

2
26

3

80
  

B1 

18ci 
Total Distance = kmkm

3

160

3

1
5380

3

1
1

2

1







   

Speed = hkm /
9

1
71

9

640

4

3

3

160
  

 
M1 
 
A1 

18cii 

 
 

B1 

19a BC = CB (Shared length) (S) 

)(

)(

ABCECBD

GivenACBABC




 

AD = AE (Isos Triangles) 
AB = AC (Isos Triangles) 
BD = AD – AB = AE – AC = CE (S) 
 
Therefore BCD and CBE are congruent (SAS) 

 
 
 
 
M1 
 
 
A1 

19b Triangle ABC and Triangle ADE 

Triangle BCF and Triangle FDE 
B1 
B1 

20a 

5

)1(2

)2(3





m
 

 
M1 
A1 

20b x = 4 B1 
20c 

Area  = 5.1255
2

1
 units2 

 
B1 

21 Surface Area  

2

22

6.16963.169

)5.2(2)5.2()55(6

cm

 
 

M2 (Cube & 
Hemisphere) 
A1 
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22 

 

B1 for pt C 
 
B1 for 
Perpendicular 
Bisector 
 
B1 for Angle 
Bisector 
 
B1 for Arc 
around B 
B1 for region 
& Coordinate X 
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Qn Solution Marks Marker’s Report 
1(a) -168 B1 Most students were able to get this question correct. 
1(b) 

2000

3
 

B1 Most students were able to get this question correct. 

2(a) 

)1)(5(2

1

)1)(5(2

)4(2(2)1(3











xx

x

xx

xx

 

M1 
 
 
A1 

Do not accept half factorisation 

Eg:  
)1)(210(

1




xx

x
 

2(b) $(𝑝𝑥10 − 𝑦) B1 Most students were not able to do this question. 

3(a) 

34

32436




w

ww
 

M1 
A1 

Most students were able to get this question correct. 

3(b) 

52

3

3

2

1

22

2

22

2

ba

ba

b

ab



   

 
M1 
 
A1 

Most students were able to get this question correct. 

4  2x = 1 – 3y 
x = 0 
y = 1/3 

M1 
A1 
A1 

Most students were able to get this question correct. 

5(a) 4410 = 2 x 32 x 5 x 72 B1 Most students were able to get this question correct. 
5(b) HCF = 2 x 32 x 7 B1 Some students did not leave the answer in index prime 

notation. 
5(c) K = 36 B1 Some students were not able to do this question. 
6(a) Number of minutes = 15/135 x 55 

                               = 
9

1
6  

M1 
A1 

Do not accept 3sf or improper fraction. 
Quite a number of students took the temperature 
starting from 0oC instead of -15oC 

6(b) Temperature = 8/15 x 135 -15 
                      = 57 

M1 
A1 

Quite a number of students took the change in 
temperature as 120oC instead of 135oC 

7(a) 42.5 B1 Some students do not understand the question 
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Marker’s Report on 4E/5NA Prelim Paper 1 2016  

7(b) Greatest difference = 61.5 – 42.5 
                                = 19 

 
A1 

Most students were not able to do this question. 

Some students did not realise that 5.6194.61
.

 . 
Many students got the answer by rounding up 18.9999 
to 3 sf. BOD was given as the question was poorly 
answered. 

8(a) Area ratio = 9 cm2 : 40000 m2 
                 = 9/20 cm2 :  2000 m2 

M1 
A1 

Some students were not able to convert km2 to m2 

8(b) Length ratio = 3 cm :  0.2 km 
                    = 7.8 cm : 0.52 

M1 
A1 

Well answered. 

9 
Actual selling price = 

7.0

25.186
 

                               = $153.57 

M1 
 
A1 

Some students were not able to differentiate the old 
selling price with the discounted selling price. 

10(a) 

9

2
2  

B1 Do not accept 3sf or improper fraction. 
 

10(b) 
Average speed = 

604.360153600
8

20

1000)8.020(




 

                         = 
1263

74
2  

M1 
 
 
 
A1 

Do not accept 3sf or improper fraction. 
 

11 60 + 15(n-1) = 360 
n = 21 

M1 
A1 

Poorly answered. 

12 
ynew =

x

k

6.0
 

       = 5 

M1 
 
A1 

Need to emphasize on “reduced to 36%” and “reduced 
by 36%” 
-1 if students substitute values into x/y to calculate 

13(a) 5:2 B1 Do not accept 2.5:1 
13(b) 

Percentage change = %100
)7.1(5.0




xy

xyyx
 

                                = - 15% 

M1 
 
A1 

Quite a number of students give 15% as answer as 
they thought percentage change do not have negative 
sign. 
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14(a) BC = 6 cm B1 Well answered. 
14(b) Cos ACD = -0.6 B1 Well answered. 
14(c) Area = 0.5 x 10 x 3 sin ACD 

         = 12 
 
B1 

Well answered. 

15(a)   
 
 
 
 
 

B2 Poorly answered. Students were not able to find the 
number of students that join NPCC and NCC. 

15(b)(i) There are malay students from the class that join 
NCC. 

B1 Some students were not able to interpret the set 
notation. 

15(b)(ii) All the indian students from the class joined NCC. B1 Well answered. 
15(b)(iii) C n (N U P)’ B1 Poorly answered. 
16(a) -(x-1)2 – 3  B1 Most students able to complete the square. 
16(b)  

 
 
 
 
 
 
 
 
 
 

B2 1m for shape 
1m for turning point and y-intercept 
 
Poorly answered. Students were not able to identify the 
turning point and some were struggling to find the x-
intercept. 

17(a) 2:3 B1 Well answered. 
17(b) 32 B1 Well answered. 
18(a) 

P(late) = 














5

3

3

1

15

2

3

2
 

M1 
 
 
 

Well answered.  

  

N  P  

4 

8 

20 8 

(1 , - 3) 

- 4 
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            = 
45

13
 

A1 

18(b) 
P(not late for 3 consecutive days) = 

3

45

13
1 






   

                                                       =  
91125

32768
 

M1 
 
 
A1 

Do not accept 3sf. 
Poorly answered. 
Many students wrote probability more than 1. 
Some just multiply the P(not late) by 3. 
 

19(a) 
V = 

)3510(5.0

450


 

   = 20 

M1 
 
A1 

Well answered. 

19(b) 

14

10

7

20





v

v

 

M1 
 
A1 

Well answered. 

19(c) 
Acceleration = 

3

1
1 ms-2 

B1 Do not accept 3sf and improper fraction. 

  
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

B2 1M for shapes 
1M for Distance 150m, 350m and 450m. 
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20(a) 











6210

331

xyx

y
 

B1 Poorly answered. 
Many students make careless mistakes. 

20(b) x = 5    y = -1 A2 0 m for those who got their answer from wrong working 
21 Generally, the mass of the fish caught by Group A 

is heavier than the mass of the fish caught by 
Group B because Group A median is higher than 
Group B. 
 
The mass of the fish caught by Group B is more 
wide spread compared to the mass of the fish 
caught by Group A because the interquartile range 
for Group B is higher than Group A. 

B1 
 
 
 
 
B1 

Students need to be more specific in explaining. 

22(a) Some students might have more than 1 type of 
pets. 

B1 Poorly answered. 

22(b) Venn Diagram B1 Poorly answered. 
23(a) AEB = CED (vert. opp) 

EBA = EDC (alt  , AB parallel DC) 
EAB = ECD (alt  , AB parallel DC) 

B2 Any two reasons. 
Well answered. 

23(b) 
Height of trapezium = 

125.0

36

12

8

125.0

36





 

                                = 10 
Area of trapezium   = 0.5(8 + 12)(10) 
                               = 100 

M1 
 
 
 
A1 

Some students used length ratio to find the area of 
triangle ABE. 

24(a) Gradient = -1.75 
y = -1.75x + 7 

M1 
A1 

Well answered. 

24(b) Area of triangle = 4.5 B1 Do not accept improper. 
Well answered. 

25   Poorly answered. 
Students need to learn how to construct a triangle, 
perpendicular bisector and angle bisector. 
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MATHEMATICAL FORMULAE 
 

Compound Interest 

 

Total amount = P nr
)

100
1(   

 
Mensuration 

 

Curved surface area of cone = rl  

Surface area of a sphere = 4 r2 

Volume of a cone = hr
2

3

1  

Volume of sphere = 3

3

4
r  

Area of triangle ABC = Cabsin
2

1
 

Arc length = radiansin  is   where, r  

Sector area = radiansin  is   where,
2

1 2 r  

 

Trigonometry 

 

C

c

B

b

A

a

sinsinsin
  

 

Abccba cos2222   
 

Statistics 

Mean = 



f

fx
 

 

Standard Deviation = 



















22

f

fx

f

fx
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1 (a) The diagram below shows a segment AMBC of a circle centre O with  

diameter 86 cm. Given that CM = 68 cm, find the area of the segment.  [4] 

 

 

 

(b) In the diagram given below, ABCD is a parallelogram and E is a point on AB 

such that DA = DE.  The lines BD and EC intersect at F.  Prove that 

  (i) CBDDEC  ,        [3] 

  (ii) CBFDEF  .        [2] 

 

 

 

 

 

 

 

 

__________________________________________________________________________ 

 

 

[Turn over 

D C 

A B 

E 

F 
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2 (i) Johnny borrowed $50 000 from Joyful Bank to pay for the renovation of  

his new flat.  The bank offered him two interest schemes. 

  Scheme A: 

Year Interest Rate (% per annum) 

1 1.5 

2 2 

3 onwards 2.5 

 

The interest would be computed on the original principal amount. 

 

  Scheme B: 

The interest is computed on the amount owed at the beginning of the year 

at 2% per annum. 

 

If Johnny clears the loan at the end of 5 years, which scheme should he take 

up?  Justify your answer with working.      [5] 
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(ii) The tables below show the exchange rates between Singapore dollars (SGD)  

and US dollars (USD) given by Unity Bank and Dedicated Bank. 

Unity Bank 

 Singapore Dollars 

(SGD) 

 

US Dollars (USD) Selling Buying 

USD 1 1.342 1.327 

 

Dedicated Bank 

 Singapore Dollars 

(SGD) 

 

US Dollars (USD) Selling Buying 

USD 1 1.361 1.340 

 

Unity Bank charges no commission and Dedicated Bank charges a 

commission of %
2

1
 for each transaction, subject to a minimum charge of 

S$12. 

(a) Mary is planning a trip to US and wants to buy USD650.  Calculate, in 

SGD, the least amount of money she needs so that she can buy the 

USD from either bank.        [3] 

(b) At the end of the trip, she went to Dedicated Bank and changed the 

remaining USD150 back to Singapore dollars.  Calculate the amount  

of Singapore dollars she received.      [2] 

___________________________________________________________________________ 

 

 

 

 

 

 

[Turn over 
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3 (a) The coordinates of points A and B are (6, 2) and  8,3  respectively. 

  (i) Find AB .         [2] 

  (ii) Given that 










7

5
BC , expressOC as a column vector.   [1] 

  (iii) If 









1

7
AD , name the quadrilateral ABDC.   

Justify your answer using vectors.      [3] 

 

(b) The following table shows the number of boxes of ice-cream bought by April 

and May. 

 Chocolate Strawberry Vanilla 

April 5 8 3 

May 6 4 5 

 

The price of each box of chocolate, strawberry and vanilla ice-cream is 

$9.80, $6.20 and $8 respectively. 

(i) Represent the data in the table by a 32  matrix P.    [1] 

 

(ii) Write down a matrix Q such that PQ will give the amount spent by 

April and May respectively.  Evaluate PQ.  Explain what the elements 

in PQ represent.         [3] 

 

 

(iii) Write down another matrix such that the product with PQ will give the 

total amount spent by both of them.  Evaluate this product.   [2] 

___________________________________________________________________________ 

 

 

Carousell-examguru 74

e
xa
m
g
u
ru



9 
 

FHSS/4E5NPrelim/4016/02/4048.02 

 

4  Matchsticks are used to form shapes of squares.  The table below shows the square 

number (N), the number of matchsticks on each side (n), the total number of 

matchsticks used to form the square (T) and the area of the square formed (A). 

 

 

 

        N = 1 

                                                    

                                                   N = 2  

                         

                         N = 3 

 

 (i)  Write down the value of p, of q and of r.      [2] 

 (ii) Express n, T and A in terms of N.        [3] 

 (iii) Find the value of N if A = 169 units2.       [2] 

 (iv) Find the largest possible area of the square that can be formed with 168 

matchsticks.          [3] 

___________________________________________________________________________ 

 

[Turn over 

     

     

     

     

     

   

   

   

 

Square number (N) 1 2 3 … 9 

No. of matchsticks per side 

(n) 

1 3 5 … p 

Total number of matchsticks 

(T) 

4 12 20 … q 

Area (A) units2 1 9 25 … r 
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5 (a) (i) Factorise 40226 2  xx .       [2] 

(ii) Hence, find the value(s) of ba 22   given 

0206111133 22  abbaba  and ba  .    [3] 

 (b) (i) Express 
22

126

1

24
2 






x

x

x

x
 as a single fraction in its simplest form.    [3] 

(ii) Using the result in (b) (i), solve 3
22

63

1

12
2









x

x

x

x
, giving your 

answers correct to two decimal places.      [4] 

___________________________________________________________________________ 

6 The diagram below shows a circle with diameter BD passing through the points A, B, 

C and D.  AT and BT are tangents to the circle at A and B respectively.  BD and AC 

intersect at X. Given that  55BAC  and  75ABC ,  

(a) calculate, stating your reasons clearly, 

(i) CBX ,          [2] 

(ii) ADC ,          [1] 

(iii) ATB .          [3] 

(b) Find the diameter of the circle given that BT = 8 cm.     [2] 

 

 

 

 

 

 

 

___________________________________________________________________________ 

 

T 

B 

A

C 

D 
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7 Answer the whole of this question on a sheet of graph paper. 

 The value of car, currently estimated at $140 000, depreciates at 15% each year. 

The value of the car, $V, in terms of n, is given by  n
V 85.0140000 where n is  

the number of years from now.    

The table below shows some corresponding values of n and V where values of V are 

corrected to the nearest whole number. 

n 0 1 2 3 4 5 6 7 

V 140000 119000 101150 85977 p 62119 q 44881 

 

(a) Find the value of p and of q.        [1] 

(b) Using a scale of 2 cm to 1 year, draw a horizontal axis for 70  n  and a 

scale of 2 cm to $10 000, draw a vertical axis for 14000040000 V .  On 

your axis, plot the points and join them with a smooth curve.   [3] 

(c) The owner decides to sell his car if the cost incurred is not more than 40% of 

the original value.  Use your graph to estimate the value of n when he can sell 

his car.           [2] 

(d) By drawing a tangent, find the gradient of the curve at 2n .  Explain the 

significance of this gradient.        [3] 

___________________________________________________________________________ 

 

 

 

 

 

 

[Turn over 
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8 In the diagram below, A, B, C and D are four points on level ground with A due west 

of B.   

 

 

 

 

 

 

 

 

Given that AC = 50 m, CD = 30 m, AD = 70 m,  50CAB  and  60ABC , 

calculate 

 (a) (i) the length of AB,        [2] 

  (ii) CAD ,         [2] 

  (iii) bearing of D from A.        [1] 

(b) A vertical building of height 30 m is at A.  A man of height 1.75 m walks from 

D to C.  Find the largest angle of depression from the top of the building to the 

top of the man’s head.         [3] 

(c) A boy walks due east from A until he reaches a point P which is equidistant 

from B and from C.  Calculate the distance of PB.     [3] 

___________________________________________________________________________ 

 

 

[Turn over 

A B 

C 

D 
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9 The Mathematics test scores of 25 students are presented in the following stem-and-

leaf diagram. 

Stem  Leaf  

4 s  5  5  6 

5 0  1  2  4  6  6  8   

6 0  1  3  4  6  7  8  9 

7 0  1  1  1  2 

8 2 

 Legend:  4 | 5 means 45 marks 

 (a) Find the value of s given that the range is 39.      [1] 

 (b) Find the median mark.         [1] 

 (c) A Distinction grade is awarded for students who score x marks and above. 

   Given that 20% of the students obtained a Distinction grade, find x.   [2] 

 (d) Find the mean and standard deviation of the test scores.    [3] 

 (e) A moderation is to be done and 4 marks are to be added across all scores. 

  Explain how the median and standard deviation of the marks would be 

affected by the moderation.        [2] 

 (f) Two students are chosen at random.  Find the probability that both students 

have obtained different scores in the test.      [2] 

___________________________________________________________________________ 

 

 

[Turn over 
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10 Figure 1 shows a simplified model of a trophy consisting a sphere, a bifrustum and 

two cylinders.  A bifrustum is made up of two frustums.  Each frustum is made by 

slicing the top off a right circular cone as shown in Figure 2. 

The cylindrical bases are made of oak and the bifrustum and sphere are made of teak. 

 

 

(i) Calculate the amount of teak needed to make a frustum.     [3] 

 

(ii) The trophy will be unstable if the mass of the bifrustum and the sphere is 10% 

greater than the mass of the cylindrical bases.  Given that the densities of oak 

and teak are 2.7 g/cm3 and 0.63 g/cm3 respectively, will the trophy be 

unstable?  Justify your answer with calculations.     [5] 

_____________________________________________________________________ 

 

End of paper 

 

 

 

 

Fig 1 Fig 2 

x cm 

12 cm 

6 cm 

9 cm 

4 cm 

12 cm 

12 cm 

5 cm 

15 cm 

6 cm 

18 cm 
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Answers 

1 (a) 4930 cm2 (b) (i) SAS test (ii) ASA test 

 

2 (i) Scheme B because the total amount payable is lesser than that of Scheme A 

 (ii) (a) SGD 896.65  (b) SGD 189 

 

3 (a) (i) 10.8 units (ii) 







1

2
  (iii) Trapezium 

 (b) (i) 









546

385
P  (ii) 


















8

20.6

80.9

Q , 









60.123

60.122
PQ  

  (iii)  11 ,    20.246
60.123

60.122
11 








 

 

4 (i) p = 17, q = 68, r = 289    

(ii) 12  Nn ,  124  NT ,  2
12  NA  (iii) 7N    

(iv)  1681 units2 

 

5 (a) (i)   5432  xx  (ii) 10  

 (b) (i) 
1

494
2

2




x

xx
  (ii) 0.21  or  - 4.71 

 

6 (a) (i) 35o (ii) 105o (iii) 80o (b) 13.4 cm 

 

7 (a) p = 73 081 (nearest whole number), q = 52 801 (nearest whole number) 

 (c) 2.30  n   (d) 16250  
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8 (a) (i) 54.3 m  (ii) 21.8o  (iii) 018.2o 

 (b) 33.1o  (c) 44.2 m 

 

9 (a) 3  (b) 61 marks  (c) 71  

(d) Mean = 60.44 marks, standard deviation = 10.2 marks 

(e) Median will increase by 4, no change in standard deviation 

(f) 
60

59
 

 

10 (a) 2150 m3 (b) It will not be unstable. 
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Marking Scheme [EM P2] 

 

1 (a) Let the midpoint of AB be M. 

  AO = BO = 43 cm, OM = 25 cm 

  
43

25

2

1
cos 






 AOB  

   902.108AOB  (to 3 dec pl)  -- M1 [find angle] 

  Area of    902.108sin43
2

1 2
AOB  

     = 874.6427 cm2 (7 sf) – M1 [find area of triangle] 

  Area of segment = 874.6427 +  2
43

360

902.108360 



 -- M1 [find total] 

        = 4926.25…CBD 

        = 4930 cm2 (3 sf)  -- A1 [final answer with units] 

 

 (b) (i) Given that ABCD is a parallelogram, DA = CB. 

   Given DA = DE, therefore CB = DE.  – M1  

   BCDDAB   (opposite angles of parallelogram) 

   EDCDAB   ( EDCDAB  ) 

   EDCBCD   -- M1 

  In DEC  and CBD , 

   CB = DE (S) 

   EDCBCD   (A) 

   DC = CD (common) (S) 

   CBDDEC   (SAS)  -- M1 

   

(ii) In DEF  and CBF , 

   DE = CB (from bi) (S) 

   CFBDFE   (vertically opposite angles) (A) 

   CBFDEF  BCFEDF  (A) 

   CBFDEF   (ASA)   -- M2 
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2 (i) Scheme A: 

  Interest at the end of year 1 = 750$50000
100

5.1
  

  Interest at the end of year 2 = 1000$50000
100

2
  

  Total amount payable = $50000 +
100

5.2
35000  + 750 + 1000  -- M1 

     = $ 55500  -- A1 

 

  Scheme B: 

  Total amount payable = 
5

100

2
150000 






   

     = $ 55 204.04 (2dp)  -- B1 

  

He should take up Scheme B because the total amount payable at the end of 5 
years is lesser than that of Scheme A.  – A2 

 

 (ii) (a) Unity Bank: 

   Amount needed = SGD 342.1650  

       = SGD 872.30  -- B1 

 

   Dedicated Bank: 

   Amount needed without commission = SGD 361.1650  

        = SGD 884.65 

   0.5% of SGD 884.65 = SGD 4.42 ( < SGD 12)   --  

   Total amount needed = SGD 884.65 + SGD 12 = SGD896.65  -- M1 

   Thus, the least amount needed = SGD 896.65  -- A1 

   

(b) Amount received = SGD 12340.1150    -- M1 

         = SGD 189  -- A1 
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3 (a) (i) 









2

6
OA , 










8

3
OB , 










6

9
AB  

     11769 22 AB   -- M1 

             = 10.8 units (to 3 sf)  -- A1 

 

  (ii) 










7

5
BC  

   










7

5
OCBO  

   




















8

3

7

5
OC  

          = 







1

2
  -- B1 

  (iii) 









3

1
OD , 










2

3
CD  

   Since CDAB 3 , so AB // CD.  – M1 

   










5

2
BD , 












1

4
AC   -- M1 

   Since ACkBD  , where k is a constant, so BD is not parallel to AC. 

  Given that there is only one pair of parallel sides, ABCD is a trapezium.  – A1 

 

(b) (i) 









546

385
P   -- B1 

 (ii) 

















8

20.6

80.9

Q  -- B1  and 









60.123

60.122
PQ   -- B1 

 (iii) Matrix is  11 .  – B1 

  Product =    20.246
60.123

60.122
11 








  -- B1 

The total amount spent on the three types of ice-cream by April and May respectively. 
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4 (i) p = 17, q = 68, r = 289  -- B2 for 3 correct, B1 for 2 correct 

 

 (ii) 12  Nn   -- B1 

   124  NT   -- B1 

   2
12  NA   -- B1 

 

 (iii) If 169A ,   16912
2 N  

            1312 N   -- M1 

            7N  or 6N  (rejected)  -- A1 

 

 (iv)   168124 N   -- M1 

  4212 N  

  432 N  

  5.21N  -- A1 

  Largest possible value of N = 21  

  Hence, largest possible area = 1681 units2   -- A1 

 

5 (a) (i)   543240226 2  xxxx   -- B2 

 

  (ii) 0206111133 22  abbaba  

       0402226 22  bababa   -- M1 

       040226
2  baba  

         05432  baba  

   
3

4
 ba   (rejected)  or 5 ba   -- A1 

   Hence,     1052222  baba   -- A1 
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 (b) (i) 
 

  112

26

1

24

22

126

1

24
2 















xx

x

x

x

x

x

x

x
  -- M1 [factorisation] 

         = 
    

  11

23124




xx

xxx
 

         = 
1

63264
2

2




x

xxx
 -- M1 [simplification] 

         = 
1

494
2

2




x

xx
 -- A1 [answer] 

  (ii) 3
22

63

1

12
2









x

x

x

x
 

   6
22

63

1

12
2

2
















x

x

x

x
 

   6
1

494
2

2





x

xx
  -- M1 

   66494 22  xxx  

   0292 2  xx   -- M1 

   
  

 22

22499 2 
x   -- M1 

      = 0.21  or  - 4.71 (answers to 2 dp)  -- A1 
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6 (a) (i)  90BAD  (angle in semi-circle) 

    355590CAD   -- M1  

   CADCBX   (angles in same segment) 

    = 35o – A1 

 

  (ii)  75180ADC  (angles in opposite segment) 

    = 105o  -- A1 

   

(iii)  403575ABD  

  90DBT  (tangent perpendicular to radius)  -- M1 

  504090ABT   -- M1 

   502180ATB  (angles sum of triangle) 

  = 80o   -- A1 

 (b) 
8

40tan
OB

  

   40tan8OB  

  Diameter =  40tan82   -- M1 

       = 13.4 cm (to 3 sf)  -- A1 

 

7 (a) p = 73 081 (nearest whole number), q = 52 801 (nearest whole number) – B1 

 (b) Graph – Plotted points A1 

    Smooth curve A1 

    Axes + Eqn + Scale A1 

 (c) 140000
100

60
V  

  V 84 000  -- M1 

  From graph, 2.30  n   -- A1 

 (d) Gradient = 16250
5.45.0

60000125000





  -- M1 + A1 

  The value of the car is depreciating at a rate of $16 250 at n = 2.  – A1 

  [The rate of depreciation of the car at n = 2.] 
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8 (a) (i)  6050180ACB  (angles sum of triangle) 

    = 70o 

   



 60sin

50

70sin

AB
  -- M1 

   25317.5470sin
60sin

50



AB  

      = 54.3 m (to 3 sf)  -- A1 

 

  (ii)    CAD cos70502705030 222   -- M1 

   
7000

6500
cos




CAD  

   7867.21
14

13
cos 1 






 

CAD  

              = 21.8o (to 1 dp)  -- A1 

 

  (iii) Bearing of D from A =  7867.021050090  

               = 018.2o (to 1 dp)  -- A1 

  

 (b) Let the shortest distance from A to CD be x. 

        7867.21sin7050
5

1
30

2

1
x  

  3011.43x  (to 6sf)   -- M1 

 

  Let the largest angle of depression be  . 

  
3011.43

75.130
tan


   -- M1 

   1.33  (to 1 dp)  -- A1 

  The largest angle of depression is 33.1o. 
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 (c) Triangle BCP is an equilateral triangle. 

   60180APC  (angles on a straight line) 

   = 120o 

  



 120sin

50

10sin

AP
  -- M1 

  AP = 10.02558 m ( to 7 sf)  -- A1 

  PB = 54.25317 – 10.02558 

       = 44.2 m (to 3 sf)  -- A1  

 

9 (a) Lowest score = 82 – 39 = 43 

  So, s = 3  -- B1 

 (b) Median = 61 marks  -- B1 

 (c) Number of students awarded Distinction = 525
100

20
   -- M1 

  So, x = 71  -- A1 

 

 (d) Mean = 44.60
25

1511
  marks  -- B1 

  Standard Deviation = 244.60
25

93919
   -- M1 

            = 10.2 marks (to 3 sf)  -- A1 

 

 (e) The median will increase by 4 marks to become 65 marks.  – A1 

  There will be no change in the standard deviation.  – A1 

 

 (f)     P (both with different scores) 

  = 1 – P (both with same scores) 

  = 1 – [P (45, 45) + P (56, 56) + P (71, 71) ] 

  = 
24

2

25

3

24

1

25

2

24

1

25

2
1    -- M1 

  = 
60

59
  -- A1 
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10 (a) By similar triangles, 

   
9

6

12


x

x
 

   7269  xx  

   723 x  

   24x   -- M1 

  Volume of teak used =        246
3

1
369

3

1 22     -- M1 

              = 2148.849 cm3 (7 sf) 

              = 2150 cm3 (to 3 sf)  -- A1 

 

 (b) Total volume of teak needed =  32
3

4
849.21482   

               = 4331.208 cm3 (7 sf)   

 

  Mass of teak needed = g661.272863.0208.4331   (7 sf)  -- M1 

 

  Total volume of oak needed =        59153
22    

               = 1696.46 cm3 (to 6 sf)  --  M1 

 

  Mass of oak needed = g44.45807.246.1696    (to 6 sf)  -- M1 

 

  596.0
44.4580

661.2728

oak of Mass

 teakof Mass
  (to 3 sf) (<1.1)  -- M1 

 

  The trophy will not be unstable.  – A1 

 

End of marking scheme 
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 Class  Index Number 
 

Name : _____________________________________________ 

 
 

 

 

 
This question paper consists of 18 printed pages. 

 

 

METHODIST GIRLS’ SCHOOL 
Founded in 1887 

 

PRELIMINARY EXAMINATION 2016 
Secondary 4 

 
Thursday MATHEMATICS 4048/01 

4 August 2016     Paper 1 2 h 
 

 
INSTRUCTIONS TO CANDIDATES 
Write your name, class and index number on the question paper. 
Write in dark blue or black ink on both sides of the paper. 
You may use a pencil for any diagrams or graphs. 
Do not use paper clips, highlighters, glue or correction fluid. 
 

Answer all questions. 

 

If working is needed for any question, it must be shown with the answer. 
Omission of essential working will result in loss of marks.  
Calculators should be used where appropriate. 
 
If the degree of accuracy is not specified in the question, and if the answer is not exact, give 
the answer to three significant figures. Give your answer in degrees to one decimal place.   
For  , use either your calculator value or 3.142, unless the question requires the answer in 
terms of  . 
 
INFORMATION FOR CANDIDATES 
At the end of the examination, fasten all your work securely together. 
The number of marks is given in brackets [ ] at the end of each question or part question. 
The total number of marks for this paper is 80. 
  
 
             
 
 
 
 

 

80 

Marks 
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Mathematical Formulae 

 

 

Compound Interest 

Total amount =   
100

r
  1

n

P  

 
 

Mensuration 

Curved surface area of a cone = rl  

 

Surface area of a sphere = 4 2
r  

 

Volume of a cone = hr
2

3

1
  

 

Volume of a sphere = 3

3

4
r  

 

Area of a triangle = 
2

1
absin C 

 
Arc length = r , where  is in radians 

 

Sector area = 2

2

1
r , where  is in radians 

 
 

Trigonometry 

C

c

B

b

A

a

 sin
  

 sin
  

 sin
  

 
a 2 = b 2 + c 2 – 2bc cos A 

 

 

Statistics 

Mean = 



f

fx

 

 
 

 
 

Standard deviation = 

22





















f

fx

f

fx
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Answer all the questions.  
 

1 (a) Calculate 3

2

28sin

5.1325.5

3

1
7




 . 

  Write down the first six digits on your calculator display.  
   
 (b) Write your answer to part (a) correct to 2 significant figures. 
 
   Answer (a)  …….…………………….  [1]  
 
    (b)  …………….…………….  [1] 
 
___________________________________________________________________________ 
 
2 (a) Arrange the following numbers in ascending order: 
 

  
20

1
 ,     %

4

1
5  ,     5.22 × 103 ,     



50.0 . 

 
 
 
 
   Answer (a)  …………………..…………………………….  [1] 
  
 
  (b) State which of the following number(s) is / are irrational: 
 

  


3.0  ,     
5


 ,      727  ,     33 . 

 
 
   Answer (b)  …………………………………….  [1] 
 
___________________________________________________________________________ 
 
3 The length of each side of a cube is increased by 40%.   

Find the percentage increase in the total surface area of the cube.   

 

 
 
 
 
 
 
 
 
 
 
 
 
   Answer    ……...……………  %   [2] 
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4 Given that (2x  5)(x + a) = 2x2 + bx  5 for all values of x, find the values of a and b. 
  
 

 

 

 

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

___________________________________________________________________________ 
 
5 Two numbers p and q, written as the products of their prime factors, are 

 p = 22 × 35 × 56 and q = 22 × 33 . 
  

(a) Find the HCF of p and q.  

(b) Find the smallest positive integer k such that (p × q × k) is a perfect cube. 

  
 
 
 
 
 
 
 
    Answer (a)   ……….……………….  [1] 
 
    (b)   k =  ..………………….  [1] 

___________________________________________________________________________ 
 
6 Local time in Singapore is 7 hours ahead of local time in London. Singapore Airlines 

SQ007 departed London on Monday at 19 16 London time. The flight arrived at 

Singapore on Tuesday at 15 51 Singapore time.  Calculate how long the flight took, 

giving your answer in hours and minutes. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
    Answer  …….…  hours  ……….  minutes  [2] 
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7 The diameter of a spherical micro-organism is 9.04 micrometres. Find the surface area 

       in square millimetres, of the micro-organism, giving your answer in standard form. 

 
 
 
 
 
 
 
 
 
 
 
   Answer  ………………….……   mm2  [2] 

___________________________________________________________________________ 
 
8 The graph below shows the sales of computer notebooks made by Angie over a period 

of 6 months in 2016. 

 
 
 
 
 
 
 
 
 
 
      
 Explain why the graph is misleading. 

 Answer …………………………………………………………………………………. 

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

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

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

___________________________________________________________________________ 

9 Two of the interior angles of a hexagon are x2  and  )2005( x .  The remaining  

 interior angles are 90 each. By forming an equation in x, find the value of x.  

 
 
 
 
 
 
 
 
 
   Answer   x =  …………….……   [2] 

No. of 
computer 
notebooks 
sold  

Jan Feb  Mar Apr May Jun 
0 

2 

4 

16 

1 

8 
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10 In the diagram, the points B, C, D and E lie on a circle with centre O. PQ is a tangent to 

the circle at D.  ABC and AEOD are straight lines. OCB = 54 and OAB = 30.  
 

 

 

 

 

 

 

 

 

 Find, giving reasons for each answer, 

 (a)  ADC,                                                                                                       

 (b)  CDQ,                                                                                                       

 (c)  ACE, 

 (d) CBE.                                                                                                     

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

    Answer   (a)…..…………………     [2] 
 
    (b)….....……….………     [1] 
 
    (c)….....……….………     [2] 
 
    (d)….....……….………     [1] 

D 

O 

C B Q 

P 

A 
30 

E 

54 
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11 ABCD is a quadrilateral. ABC and CDE are equilateral triangles. Using a pair of 

congruent triangles, show that AD = BE.  State your reasons clearly. 

 
 
 
 
 
 
 
 
 
 
 
 
 Answer  In triangles ……………………………………………………………………… 
 
 ……………………………………………………………………………………….…… 
 
 ……………………………………………………………………………………...….…. 
 
 ……………………………………………………………………………………..…..…. 
 
 ………………………………………………………………………………………....…. 
 
 ……………………………………………………………………………………………. 
 
 ……………………………………………………………………………………………. 
 
 ……………………………………………………………………………………………. 
 
 ………………………………………………………………………………………… [2] 

 
 
___________________________________________________________________________ 
 
12 Janet has $50000 to invest for 3 years.  She invests her money in a unit trust with 

 returns equivalent to 2% per annum interest, compounded every 3 months.  

 Calculate the amount of interest she will get at the end of 3 years. 

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

A 

B C 

D 

E 
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13 (a) Given that 1    8  
4

1









p

, find the value of p. 

 
 
 
 
 
 
 
 
 
 
   
  
 
 

 (b) Simplify 

2
1

2

22












y

y

. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
    Answer (a)  p  =  ……………….  [2] 
 
    (b) ......…………………  [2] 
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14  The equations of the three graphs shown below are in the form 1n
y n x

  .  

 State the value of n for each of the following graph. 

  

 (a) 
 
 
 
 
 
 
     
 (b)  
 
 
 
 
 
     
 
 (c)  
 
    Answer (a)   n = ….……..…..  [1] 
 
    (b)   n = ……...……..  [1] 
 
    (c)   n = …….…..…..  [1] 
 
__________________________________________________________________________ 
 

15 In the answer space, sketch the graph of  2
15  xy ,  indicate clearly the turning 

 point and the intercepts on the x and y-axes (if any). 

 

 Answer  [2] 

 

 

 

 

 

 

 

 

 

 

 

 

x 

y 

 

 O 

y 

x 

x 

y 

x 

y 
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16 (a)   = { x : x is an integer and 1 ≤  x  24 } 

  A = { x : x is a perfect square } 

  B = { x : x is a factor of the number 24 } 

  C = { x : x + 1 is divisible by 6 } 
 

  (i) List the elements in A  C . 

  (ii) Find n ( B’  C ) . 

 

 

 

 

 

 

 

 

 

 

 

 

    Answer (a)(i)  ………………………….  [1] 
 
    (ii) …….....…………………  [1] 
 

 

 (b) State the set notation of the shaded region in following Venn Diagram.  

 

 

 

 

 
 
 
     
 
 
 
 
 
 
    Answer  (b)…….....…………………  [1]  
 

L 
M 
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17 Given that point A(4, 2) and 











3

7
AC .  

 (a) Find 


CA . 

 

 

 

 

   Answer  (a)  …………….……  units  [1] 
 
 

 (b) The point P lies on CA such that 


 CAkPA     . 

  (i) Show that 













k

k
OP

32

74
.   

 Answer  (b)(i)   [1] 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(ii) Given that point P lies on the y-axis, find the coordinates of P. 
 
 
 
 
 
 
 
 
 
    

    

   Answer (b)(ii)    P( ……… , ……… ) [2] 
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18 Consider the number patterns in the table below. The first three terms of each column  
 have been given. 
 
  
 
 
 
 
 
 
 

 
(a) Find values of p, q and r. 

 
(b) Write down the equation connecting S and T. 

 
(c) Write down the equation connecting U and n. 

 
(d) Betty said that 256 can be found in column U.  

  Write whether you agree or disagree with Betty. Give reason(s) for your answer. 

 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
  Answer  (a)  p = ……… ,  q = ………  , r = ………  [1] 
 
  (b)  .……….………………………………  [1] 
 
  (c) .…..……………………………………  [1] 
 
 
 (d)  I …………………with Betty.   This is because …….……………………………… 
   
     ……………………………………………………………………………………….. 
 
       ……………………………………………………………………………………….. 
  
       ………………………………………………………………………………………. 
 
    .....…………………………………………………………………………………  [1] 
 

Row, n S T U 

1 4 16 16 
2 8 32 30 
3 12 48 44 
    

7 p q r 

    
n    
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19 The frequency table shows the number of countries that a group of students had  
         visited. 
  

 

 
 

(a) Given that the mode is 1, state the largest possible value of x. 
 

 (b) Given that the median number of countries visited is 2, find the largest possible 

  value of x.  
 
 (c) Given that the mean number of countries is more than 2, find the smallest 

  possible value of x. 

 

  
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
    Answer  (a)  x = …..…………………  [1] 
 
    (b)  x = …......………………  [1] 
 
    (c)  x = ……..………………  [2] 

 

Number of countries 0 1 2 3 4 

Number of students 2 8 6 x 4 
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20 (a) The air resistance, R, is directly proportional to the square of the speed, V, of an  

   object when it is falling. The air resistance is 24 newtons at a certain speed. Find 

   the air resistance when the speed is increased by 50%. 

 
 (b) 48 men can build 2 huts in 60 hours. How many more men are needed if 3 huts 
  are to be built in 72 hours? 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                                             Answer  (a) ............................... newtons [2] 

 (b) ..................................... men [2] 
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21  The diagram below shows the speed-time graph of the journey for the first 3 minutes of 

a train. The train slows down to a stop when entering station J. After a brief stop of 60 

seconds, it starts to move off with acceleration for 30 seconds before it gets out of 

station J. 

 
 
 
 
 
 
 
 
 
 
 
 
 

(a) Find the deceleration of the train as it enters station J.  

(b) Calculate           

 (i) the total distance travelled by the train in the first 3 minutes,  

 (ii) the average speed of the train, in km/h, in the first 3 minutes.     

 
 
 
 
 
 
 
 
 
 
 

Answer (a) …………………….……   m/s2  [1] 
 

(b)(i) ………….……….………  m  [1] 
 

(ii) ……………….………  km/h  [2] 
 

 (c) On the axes below, sketch the distance-time graph of the train for the first  
 3 minutes of its journey.             

  

  Answer (c) [2] 
 
 
 
   

          
         
                         

 
 
 0 time (s) 

Distance (m) 

90 150 180 

Speed (m/s) Speed (m/s) 

60 

40 

80 

20 

Speed (m/s) 
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22 P and R are points on the x-axis. TQR is a straight line parallel to the y-axis.  

 Area of PQR = 30 units2.  

  
 
 
 
 
 
 
 
 
 
 

(a) Find the coordinates of  

(i) point R,  

(ii) point P.  

(b) Find the length of PQ.  

(c) Find cosPQT, giving your answer as a fraction.  

(d) Given that PR = TR, find the equation of PT.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
    Answer (a)(i)   R (…..…  ,  ………)  [1] 
 
      (ii)  P (…..…  ,  ………)  [2] 
 
    (b)  ……..………..…  units  [1] 
 
    (c)  .….…..……..…………  [1] 
 
    (d)  .….………....…………  [1] 

 

O 
x 

y 

Q(4, 5) 

R  P 

T 
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23 Five discs numbered 1, 3, 4, 6 and 7 are placed in a bag.  A disc is drawn out of the bag 
at random.  Without replacing the first disc into the bag, a second disc is drawn. 

 (a) Complete the following probability tree diagram. 

  

  Answer (a) [2] 
 
 
 
 
 
 
 
 
 
 
 
 
 
 (b) Find  

  (i) the probability that one disc is odd and the other is even, 

  (ii) the probability that both numbers drawn are smaller than 4. 

 (c) By drawing a possibility diagram in the space below, find the probability that the 

sum of both numbers is a prime number.  

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Answer  (b)(i) ….…………….……….    [1] 
 

(ii) ……….……….………    [1] 
 

(c)  ………….……….………    [2] 

First draw Second draw 

Odd 

Even 

Even 

Even 

Odd 

Odd 









5

3
 








  









2

1
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24 The diagram below shows a horizontal field ABC.   

 A is due north of B and C is due west of B.   

 Use a scale of 1 cm to 40 m, show all the constructions clearly. 
 

(a) A lamp post, L, is located on a bearing of 290 from A, and 300 m from A. 

(i) By construction, mark and label clearly the position of the lamp post L. [1] 

(ii) Measure and write down the bearing of the lamp post L from point C.    

 
(b) A gate, G, is located along the path of BC, equidistant from B and C.   

  By construction, mark and label clearly the position of the gate G. [1] 

 
(c) A circular flower bed is built such that it touches each side of the field at one  

 point. 

 (i) By constructing two angle bisectors, draw the circular flower bed and 

     label its centre O. [2] 

  (ii)  Hence, measure and write down the actual radius of the flower bed.  

 
 Answer (a)(i) 
              (b) 
      (c)(i) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
    Answer (a)(ii) …………..……..   [1] 
 
    (c)(ii) ……..………… m  [1] 

End of Paper 1 

North 

A 

B C 
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Mathematical Formulae 

 

 

Compound Interest 

Total amount =   
100

r
  1

n

P  

 
 

Mensuration 

Curved surface area of a cone = rl  

 

Surface area of a sphere = 4 2
r  

 

Volume of a cone = hr
2

3

1
  

 

Volume of a sphere = 3

3

4
r  

 

Area of a triangle = 
2

1
absin C 

 
Arc length = r , where  is in radians 

 

Sector area = 2

2

1
r , where  is in radians 

 
 

Trigonometry 

C

c

B

b

A

a

 sin
  

 sin
  

 sin
  

 
a 2 = b 2 + c 2 – 2bc cos A 

 

 

Statistics 

Mean = 



f

fx

 

 
 

 
 

Standard deviation = 

22





















f

fx

f

fx
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Answer all the questions.  
 

1 (a) Calculate 3

2

28sin

5.1325.5

3

1
7




 . 

  Write down the first six digits on your calculator display.  
   
 (b) Write your answer to part (a) correct to 2 significant figures. 
 
 
   Answer (a)  …….…………………….  [1]  
 
    (b)  …………….…………….  [1] 
 
___________________________________________________________________________ 
 
2 (a) Arrange the following numbers in ascending order: 
 

  
20

1
 ,          %

4

1
5  ,          5.22 × 103 ,          



50.0 . 

 
 
 
    
   Answer (a)  …………………..…………………………….  [1] 
  
 
  (b) State which of the following number(s) is / are irrational: 
 

  


3.0  ,     
5


 ,      727  ,     33 . 

 
   Answer (b)  …………………………………….  [1] 
 
___________________________________________________________________________ 
 
3 The length of each side of a cube is increased by 40%.   

Find the percentage increase in the total surface area of the cube.   

 

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

0.03095 

0.031 

B1 

B1 

0.05 0.0525 0.00522 0.050505… 

5.22 × 103 ,  
20

1
 , 



50.0  ,  %
4

1
5  

B1 

5


  ,   33  

M1 % increase in surface area =  
 

%100
6

64.16
2

22




l

ll
 

                                           =  %100
6

676.11



 

                                           =  96% 

96 
A1 

B1 
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4 Given that (2x  5)(x + a) = 2x2 + bx  5 for all values of x, find the values of a and b. 
  
 

 

 

 

 

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

___________________________________________________________________________ 
 
5 Two numbers p and q, written as the products of their prime factors, are 

 p = 22 × 35 × 56 and q = 22 × 33 .         
  

(a) Find the HCF of p and q.  

(b) Find the smallest positive integer k such that (p × q × k) is a perfect cube. 

  
 
 
 
 
 
 
 
    Answer (a)   ……….……………….  [1] 
 
    (b)   k =  ..………………….  [1] 

___________________________________________________________________________ 
 
6 Local time in Singapore is 7 hours ahead of local time in London. Singapore Airlines 

SQ007 departed London on Monday at 19 16 London time. The flight arrived at 

Singapore on Tuesday at 15 51 Singapore time.  Calculate how long the flight took, 

giving your answer in hours and minutes. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
    Answer  …….…  hours  ……….  minutes  [2] 

2x2 + 2ax  5x  5a  =  2x2 + bx  5 

 5a  =   5            2a  5  =  b 

     a  =  1                        b  =  2(1)  5   

                                           =  3 

1 3 
B1 B1 

(a)   HCF  =  22 × 33   =  108 
 
(b)   (p × q × k)  =  24 × 35 × 56 × k 

                      k   =  22 × 3 

                           =  12 
B1 

108 

12 
B1 

Departure time from London (Singapore time) 
=  02 16  Tuesday 

Arrival time at Singapore (Singapore time) 
=  15 51  Tuesday 

Duration of Journey 
=  13 h 35 min 

13 35 
A1 

M1 19 16 
Mon 

00 16 
Tue 

02 16 
Tue 

5 h 
2 h 

     h     min 
    15     51 
  02     16  

    13     35 
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7 The diameter of a spherical micro-organism is 9.04 micrometres. Find the surface area 

       in square millimetres, of the micro-organism, giving your answer in standard form. 

 
 
 
 
 
 
 
 
 
 
   Answer  ………………….……   mm2  [2] 

___________________________________________________________________________ 
 
8 The graph below shows the sales of computer notebooks made by Angie over a period 

of 6 months in 2016. 

 
 
 
 
 
 
 
 
 
 
      
 Explain why the graph is misleading. 

 Answer …………………………………………………………………………………. 

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

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

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

___________________________________________________________________________ 

9 Two of the interior angles of a hexagon are x2  and  )2005( x .  The remaining  

 interior angles are 90 each. By forming an equation in x, find the value of x.  

 
 
 
 
 
 
 
 
 
 
   Answer   x =  …………….……   [2] 

No. of 
computer 
notebooks 
sold  

Jan Feb  Mar Apr May Jun 
0 

2 

4 

16 

1 

8 

Radius  = 2
1

× 9.04 × 106  m 

             =  4.52 × 106 × 103 mm 

             =  4.52 × 103  mm 

Surface area  =  4 (4.52 × 103 ) 2  

                      =  2.57 × 104  mm2 

2.57 × 104   

M1 

A1 

The scale of the vertical axis is not consistent. 

This distorts the graph, making the sales from May to June (16  4 = 12 units)  

seemed to be less than the sales from March to April (8  0 = 8 units).  

M1 

B1 

2x + (5x  200) + 4 (90)  =  (6  2) × 180 

                        7x + 160  =  720 

                                  7x  =  560 

                                    x  =  80 

80 
A1 
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10 In the diagram, the points B, C, D and E lie on a circle with centre O. PQ is a tangent to 

the circle at D.  ABC and AEOD are straight lines. OCB = 54 and OAB = 30.  
 

 

 

 

 

 

 

 

 

 Find, giving reasons for each answer, 

 (a)  ADC,                                                                                                       

 (b)  CDQ,                                                                                                       

 (c)  ACE, 

 (d) CBE.                                                                                                     

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

    Answer   (a)…..…………………     [2] 
 
    (b)….....……….………     [1] 
 
    (c)….....……….………     [2] 
 
    (d)….....……….………     [1] 

D 

O 

C B Q 

P 

A 
30 

E 

54 

(a)   COD  =  54 + 30  ( Ext  of  ) 
                     =   84  

       ADC   =   
2

84180 
  ( Base s of isos.  ) 

                     =   48 

(b)   CDQ  =   90  48  ( tan  rad ) 
                     =   42  

(c)   DCE  =  90  ( Rt.  in semi-circle) 

       ADC  =  180  90  48  30 ( sum of ) 

                    =  12 

or  COE  =  48 × 2  ( at centre = 2  at circumference) 

                      =  96 

        ACE   =  
2

96180 
    ( Base s of isos.  ) 

                      =  42 

       ADC    =  54  42 

                      =  12 

(d)   CBE  =  180  48  (s in opp segments are supp) 

                    =  132  

132 

12 

42 

48 

M1 

A1 

A1 

M1 

A1 

A1 
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11 ABCD is a quadrilateral. ABC and CDE are equilateral triangles. Using a pair of 

congruent triangles, show that AD = BE.  State your reasons clearly. 

 
 
 
 
 
 
 
 
 
 
 
 
 Answer  In triangles ……………………………………………………………………… 
 
 ……………………………………………………………………………………….…… 
 
 ……………………………………………………………………………………...….…. 
 
 ……………………………………………………………………………………..…..…. 
 
 ………………………………………………………………………………………....…. 
 
 ……………………………………………………………………………………………. 
 
 ……………………………………………………………………………………………. 
 
 ……………………………………………………………………………………………. 
 
 ………………………………………………………………………………………… [2] 

 
 
___________________________________________________________________________ 
 
12 Janet has $50000 to invest for 3 years.  She invests her money in a unit trust with 

 returns equivalent to 2% per annum interest, compounded every 3 months.  

 Calculate the amount of interest she will get at the end of 3 years. 

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

A 

B C 

D 

E 

ACD and BCE , 

CD and CE    ( sides of equil. CDE  ) 

AB and BC    ( sides of equil. ABC ) 

ACD  =  60  ACE    (  of equil.  CDE ) 

BCE  =  60  ACE    (  of equil.  ABC ) 

 ACD  =  BCE   

 ACD  =  BCE    (SAS) 

Hence, AD  =  BE     

M1   
( all criteria must be correct ) 

B1 
( criteria must tally with test ) 

Amount  =  
12

4

02.0
1 50000 






   

               =  $53083.8905 
 
Interest  =  $53083.8905  $50000 

              =  $3083.89 (to 2 dp) 

M1 

A1 
$3083.89 
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13 (a) Given that 1    8  
4

1









p

, find the value of p. 

 
 
 
 
 
 
 
 
 
 
   
  
 
 

 (b) Simplify 

2
1

2

22












y

y

. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
    Answer (a)  p  =  ……………….  [2] 
 
    (b) ......…………………  [2] 
                        

 

2

1
1

032

22

2    2  2
032

032











p

p

p

p

 

 
 

8

1

2

2

2

2

22

3

2

21

2
1

2
3

2
1



























yy

y

y

 

2

1
1  

8

1
 

M1 

M1 

A1 

A1 
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14  The equations of the three graphs shown below are in the form 1n
y n x

  .  

 State the value of n for each of the following graph. 

  

 (a) 
 
 
 
 
 
 
     
 (b)  
 
 
 
 
 
     
 
 (c)  
 
    Answer (a)   n = ….……..…..  [1] 
 
    (b)   n = ……...……..  [1] 
 
    (c)   n = …….…..…..  [1] 
 
__________________________________________________________________________ 
 

15 In the answer space, sketch the graph of  2
15  xy ,  indicate clearly the turning 

 point and the intercepts on the x and y-axes (if any). 

 

 Answer  [2] 

 

 

 

 

 

 

 

 

 

 

 

 

x 

y 

 

 O 

y 

x 

x 

y 

x 

y 

0 

2 

3 

B1 

B1 

B1 

(1, 5) 

1.24 3.24 

G1  correct shape 

G1  label turning point 
       and x-y-intercepts  4 
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16 (a)   = { x : x is an integer and 1 ≤  x  24 } 

  A = { x : x is a perfect square } 

  B = { x : x is a factor of the number 24 } 

  C = { x : x + 1 is divisible by 6 } 
 

  (i) List the elements in A  C . 

  (ii) Find n ( B’  C ) . 

 

 

 

 

 

 

 

 

 

 

 

 

    Answer (a)(i)  ………………………….  [1] 
 
    (ii) …….....…………………  [1] 
 

 

 (b) State the set notation of the shaded region in following Venn Diagram.  

 

 

 

 

 
 
 
     
 
 
 
 
 
    Answer  (b)…….....…………………  [1]  
 

L 
M 

 

= { 1, 2, 3, …  23 } 

= { 1, 4, 9, 16 } 

= { 1, 2, 3, 4, 6, 8, 12 } 

= { 5, 11, 17, 23 } 

 

or  {  } 

(a) (ii)   B’  =  { 5, 7, 9, 10, 11, 13, 14, 15, 16, … 23 } 
 

            n ( B’  C ) =  n ( B’ ) 
                                =  n (  )   n ( B ) 

                                =  23  7 

16 

B1 

B1 

B1 L’  M 
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17 Given that point A(4, 2) and 











3

7
AC .  

 (a) Find 


CA . 

 

 

 

 

   Answer  (a)  …………….……  units  [1] 
 

 (b) The point P lies on CA such that 


 CAkPA     . 

  (i) Show that 













k

k
OP

32

74
.   

 Answer  (b)(i)   [1] 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(ii) Given that point P lies on the y-axis, find the coordinates of P. 
 
 
 
 
 
 
 
 
 
    

    

   Answer (b)(ii)    P( ……… , ……… ) [2] 
 














3

7
CA  



CA = 22 )3(7   

        =  7.62  (to 3 sf) 
7.62 

B1 



 OAOPAP  
 
















































k

k

k

ACk

APOAOP

32

74

3

7

2

4

2

4

 

(shown) 

A1 

4  7k   =  0 

       k   =  
7

4
 

2 + 







7

4
3  =  

7

5
3  

7

5
3  

0 

B1 

A1 
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18 Consider the number patterns in the table below. The first three terms of each column  
 have been given. 
 
  
 
 
 
 
 
 
 

 
(a) Find values of p, q and r. 

 
(b) Write down the equation connecting S and T. 

 
(c) Write down the equation connecting U and n. 

 
(d) Betty said that 256 can be found in column U.  

  Write whether you agree or disagree with Betty. Give reason(s) for your answer. 

 
 
 
 
 
 
 
  
 
 
 
 
    
 
 
  Answer  (a)  p = ……… ,  q = ………  , r = ………  [1] 
 
  (b)  .……….………………………………  [1] 
 
  (c) .…..……………………………………  [1] 
 
 
 (d)  I …………………with Betty.   This is because …….……………………………… 
   
     ……………………………………………………………………………………….. 
 
       ……………………………………………………………………………………….. 
  
       ………………………………………………………………………………………. 
 
    .....…………………………………………………………………………………  [1] 
 

Row, n S T U 

1 4 16 16 
2 8 32 30 
3 12 48 44 
    

7 p q r 

    
n    

28 112 100 

 T = 4S 

 U = 14n + 2 

(d)   14n + 2 = 256 

            14n   =  254 

                n   =  
14

254
  

                     =   
7

1
18  

disagree 

If N = 256,  n = 
7

1
18  which is not a natural number.     

B1 
( All 3 must be correct ) 

B1 

B1 

B1 

When 2 is deducted from 256, the result 254 is not divisible by 14. 

OR  

 ( is not a multiple of 14 ). 

( is not a positive integer ).    
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19 The frequency table shows the number of countries that a group of students had  
         visited. 
  

 

 
 

(a) Given that the mode is 1, state the largest possible value of x. 
 

 (b) Given that the median number of countries visited is 2, find the largest possible 

  value of x.  
 
 (c) Given that the mean number of countries is more than 2, find the smallest 

  possible value of x. 

 

   
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
    Answer  (a)  x = …..…………………  [1] 
 
    (b)  x = …......………………  [1] 
 
    (c)  x = ……..………………  [2] 

 

Number of countries 0 1 2 3 4 

Number of students 2 8 6 x 4 

M1 

(b)   2 + 8 + (6  1)  =  x + 4 

                          15   =  x + 4   

                             x  =  11 

 

(c)   Mean  =  2     
4682

)4(43)6(2)8(1)2(0





x

x
 

                                          2     
20

363





x

x
 

                                              3x + 36   >  2(x + 20) 

                                       3x + 36   >  2x + 40 

                                                 x   >  4 

                                       smallest x = 5 

11 

7 

5 

B1 

B1 

B1 

Carousell-examguru 122

e
xa
m
g
u
ru



 Page 14 of 18 
 

________________________________________________________________________________ 

Methodist Girls’ School                      Mathematics Paper 1 Sec 4 Prelim Examination 2016 

20 (a) The air resistance, R, is directly proportional to the square of the speed, V, of an  

   object when it is falling. The air resistance is 24 newtons at a certain speed. Find 

   the air resistance when the speed is increased by 50%. 

 
 (b) 48 men can build 2 huts in 60 hours. How many more men are needed if 3 huts 
  are to be built in 72 hours? 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                                             Answer  (a) ............................... newtons [2] 

 (b) ..................................... men [2] 

(a)    R  =  k V 2  ,    k constant 

       24  =  k V 2      
2

24

V
k   

       Rnew  =  k (1.5V) 2   

               =  2

2
25.2

24
V

V
  

               =  54 newtons 

(b)    No. of men required to build 3 huts in 72 h 

         =  48
72

60

2

3
  

         =   60 

          Extra no. of men needed  =  60  48 

                                                       =  12 

M1 

A1 

54 

12 

A1 

M1 

48 men   ----   2 huts   ----   60 h 

48 men   ----   1 hut    ----   30 h 

  1 man   ----   1 hut    ----   1440 h 

  1 man   ----   3 huts   ----   4320 h 

60 men   ----   3 huts   ----   72 h 

 
    Extra no. of men needed  =  60  48 

                                                 =  12 

OR  
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21  The diagram below shows the speed-time graph of the journey for the first 3 minutes of 

a train. The train slows down to a stop when entering station J. After a brief stop of 60 

seconds, it starts to move off with acceleration for 30 seconds before it gets out of 

station J. 

 
 
 
 
 
 
 
 
 
 
 
 
 

(a) Find the deceleration of the train as it enters station J.  

(b) Calculate           

 (i) the total distance travelled by the train in the first 3 minutes,  

 (ii) the average speed of the train, in km/h, in the first 3 minutes.     

 
 
 
 
 
 
 
 
 
 
 

Answer (a) …………………….……   m/s2  [1] 
 

(b)(i) ………….……….………  m  [1] 
 

(ii) ……………….………  km/h  [2] 
 

 (c) On the axes below, sketch the distance-time graph of the train for the first  
 3 minutes of its journey.             

  

  Answer (c) [2] 
 
 
 
   

          
         
                         

 
 
 

Speed (m/s) Speed (m/s) 

60 

40 

80 

20 

Speed (m/s) 

(a)   Acceleration  =  
900

040




  =  
9

4
 m/s2             Deceleration  =  

9

4
 m/s2 

(b) (i)   Total distance  =       8030
2

1
4090

2

1
    

                                     =  1800 + 1200 
                                     =  3000 m 
 

     (ii)   Average speed  =  
min3

m 3000
 

                                      =









h
60

3

km 3
  

                                     =  60 km/h 

9

4
 

3000 

60 

B1 

A1 

M1 

A1 

0 time (s) 

Distance (m) 

90 150 180 

1800 

3000 

G1  correct shape 

G1  label correct distance  
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22 P and R are points on the x-axis. TQR is a straight line parallel to the y-axis.  

 Area of PQR = 30 units2.  

  
 
 
 
 
 
 
 
 
 
 

(a) Find the coordinates of  

(i) point R,  

(ii) point P.  

(b) Find the length of PQ.  

(c) Find cosPQT, giving your answer as a fraction.  

(d) Given that PR = TR, find the equation of PT.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
    Answer (a)(i)   R (…..…  ,  ………)  [1] 
 
      (ii)  P (…..…  ,  ………)  [2] 
 
    (b)  ……..………..…  units  [1] 

 
    (c)  .….…..……..…………  [1] 
 
    (d)  .….………....…………  [1] 

 

O 
x 

y 

Q(4, 5) 

R  P 

T 

4 0 

8 0 

(a)(i)   R ( 4, 0 )     

 

            

units 12
5

302

305
2

1








PR

PR

 

              P (8, 0) 

(ii) 

(b)    P (8, 0)        Q ( 4, 5 )     

        PQ   =  22 )05()]8(4[   

                =   25144  

                =  13 units 

(c)    cos PQT   =   cos PQR   

                            =  
13

5
     

(d)    P (8, 0)        T ( 4, 12 )     

        m   =  
)8(4

012




  =  1 

        Equation of PT is  

        y  0  =  1 [ x  (8) ]       

             y   =   x + 8 

13

5
  

13 

 y   =   x + 8 

B1 

A1 

M1 

B1 

A1 
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23 Five discs numbered 1, 3, 4, 6 and 7 are placed in a bag.  A disc is drawn out of the bag 
at random.  Without replacing the first disc into the bag, a second disc is drawn. 

 (a) Complete the following probability tree diagram. 

  

  Answer (a) [2] 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 (b) Find  

  (i) the probability that one disc is odd and the other is even, 

  (ii) the probability that both numbers drawn are smaller than 4. 

 (c) By drawing a possibility diagram in the space below, find the probability that the 

sum of both numbers is a prime number.  

 

 
 
 
 
 
 
 
 
 
 
 
   
 
 
 
 
 
 

Answer  (b)(i) ….…………….……….    [1] 
 

(ii) ……….……….………    [1] 
 

(c)  ………….……….………    [2] 

B1 

First draw Second draw 

Odd 

Even 

Even 

Even 

Odd 

Odd 









5

3
 








  









2

1
 








  






  








  

B1 

4

1
 

5

2
 

2

1
 

4

3
 

B1 

(b) (i)    P(odd, even) + P(even, odd)  =  
2

1

5

3
  +  

4

3

5

2
      or    =  

2

1

5

3
2   

                                                             =  
5

3
 

 

      (ii)    P(both nos. < 4)  =  
4

1

5

2
  

                                           =   
10

1
 

1, 3, 4, 6, 7 
3 odd nos. , 2 even nos. 

(c)     

+ 1 3 4 6 7 

1  4 5 7 8 

3 4  7 9 10 

4 5 7  10 11 

6 7 9 10  13 

7 8 10 11 13  

P(sum = prime no.)  =  
20

10
 

                                 =   
2

1
 

5

3
 

10

1
 

2

1
 

B1 

B1 

B1 
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24 The diagram below shows a horizontal field ABC.   

 A is due north of B and C is due west of B.   

 Use a scale of 1 cm to 40 m, show all the constructions clearly. 
 

(a) A lamp post, L, is located on a bearing of 290 from A, and 300 m from A. 

(i) By construction, mark and label clearly the position of the lamp post L. [1] 

(ii) Measure and write down the bearing of the lamp post L from point C.    

 
(b) A gate, G, is located along the path of BC, equidistant from B and C.   

  By construction, mark and label clearly the position of the gate G. [1] 

 
(c) A circular flower bed is built such that it touches each side of the field at one  

 point. 

 (i) By constructing two angle bisectors, draw the circular flower bed and 

     label its centre O. [2] 

  (ii)  Hence, measure and write down the actual radius of the flower bed.  

 
 Answer (a)(i) 
              (b) 
      (c)(i) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
    Answer (a)(ii) …………..……..   [1] 
 
    (c)(ii) ……..………… m  [1] 

End of Paper 1 

North 

A 

B C 
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Mathematical Formulae 

Compound interest 

Total amount =  

Mensuration 

Curved surface area of a cone = rl 

Surface area of a sphere = 4r2 

Volume of a cone =  

Volume of a sphere =  

Area of triangle ABC =  

Arc length = rθ, where θ is in radians 

Sector area = , where θ is in radians 

Trigonometry 

 

 

Statistics 

Mean =  

Standard deviation =  

  

n
r

P 





 

100
1 

hr
2

3

1

3

3

4
r

Cabsin
2

1

2
2

1
r

C

c

B

b

A

a

sinsinsin


Abccba cos2222 

f

fx




22
















f

fx

f

fx
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Answer all the questions. 

1 (a) Given that - 8 £ x £ 4  and - 3 £ y £ 2, find  

  (i) the least value of xy , [1] 

  (ii) the greatest value of x2
- y2. [1] 

 (b) Express as a single fraction in its simplest form   

  
(i) 

 

x - y

xy
+
y - z

yz  

,

 

[2] 

  
(ii) 2x3

x + y+ z
´
x+ y( )

2
- z

2

6x
. 

[2] 

 
(c) It is given that 2pq =

4q2
+ p2

2
.
 

Express q in terms of p. 
 

 

[3] 

2 In the diagram, OABCD is a semicircle with centre at O.  

AD // BC, angle CDA = angle BAD = 
3

10
p  radians and OA = 20 mm. 

 

 

 

 

 

 

 

 (a) Show that angle BOA =
2

5
p  rad.  [1] 

 (b) Find the length of arc AB, leaving your answer in terms of p . [1] 

 (c) Find angleBOC . [1] 

 (d) Calculate the area of the shaded region.  [3] 

 (e) Find angle BOA in degrees. [1] 

 (f) The unshaded region forms a company logo. An enlarged copy of the logo is made. 

In the enlargement, AD = 60 mm. Find the area of the enlarged logo.  

 

[2] 
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3 The cash price of a car is $74 000.  Mr Smith is introduced to two types of payment 
schemes.  
 

 Scheme A Scheme B 

Down payment  40% 60% 

Simple interest rate  

(per annum) 

3.28% R % 

Loan period (years)   5 5 
 

 

 

 

 

 

 (a) Find the total amount that Mr Smith has to pay for the car, if he chose Scheme A. [2] 

 (b) If Mr Smith chose Scheme B, the monthly instalment he has to pay over 5 years is 

$572.76.  Calculate the value of R.  

 

[3] 

 (c) One day the exchange rate between US dollar (US$) and Singapore dollars (S$) 

was US$1 = S$1.27 .  

On the same day, the exchange rate between British pound (£) and US dollar was 

£1 = US$1.33.  

Calculate the cash price of the car in pounds, correct to the nearest pound. 

 

 

 

 

[2] 
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4 In the diagram, WXYZ is a trapezium and WX is parallel to ZY.  

The point P on XZ is such that ZP : PX = 1 : 3 and WX : ZY = 3 : 4.  

It is given that 9a and b. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
(a) Express, as simply as possible, in terms of a and b,  

 
 (i) , [1] 

 
 (ii) , 

[1] 

 
 (iii) . 

[1] 

 
(b) Show that the line XY is parallel to the line WP. [2] 

 
(c) Find, as a fraction in its simplest form,  

 
 

(i) area of D WZP

area of D WXP
, 

[1] 

 
 

(ii) area of D WZP

area of D YXZ
. 

[2] 

 

 

 

 

 

 

 

 

 

 

Y 

X 
W 

Z 

9a 

b 
P 
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5 Answer the whole of this question on a sheet of graph paper.   
 A group of friends founded a new social networking website. The table below shows the 

number of members at the beginning of each week over a period of 7 weeks.  

 

 

Week (x) 0 1 2 3 4 5 6 7 

Total number 
of members (y) 

5 15 35 p 90 145 230 400 

 

 (a) Using a scale of 2 cm to 1 week, draw a horizontal x-axis for 0 £ x £ 7 . 

Using a scale of 2 cm to 50 members, draw a vertical y-axis for 0 £ y £ 400  . 

On your axes, plot the points given in the table and join them with a smooth curve. 

 

 

[3] 

 (b) Use your graph to estimate   

  (i) the value of p,  [1] 

  (ii) the week that the total number of members reaches 300. [1] 

 (c) (i) By drawing a tangent, find the gradient of the curve at  x = 4. [2] 

  (ii) What does this gradient represent?  [2] 

 (d) The group of friends wish to estimate what the total number of members will be 

in one year’s time. They propose to extend the graph line up to week,  x = 52.  

Explain why is it not possible to estimate the total number of members in this 

way.  

 

 

[1] 

 

 

 

 

 

 

 

6 The distance between two houses, P and Q, is 200 km. Joe travelled by car from P to Q 

at an average speed of x km/h. 
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 (a) Write down an expression, in terms of x, for the number of hours he took to travel 

from P to Q.  

 

[1] 

 (b) He returned from Q to P at an average speed of which was 5 km/h more than the 

first journey.  

Write down an expression, in terms of x, for the number of hours he took to travel 

from Q to P. 

 

 

 

[1] 

 (c) The difference between the two times was 24 minutes.  

Write down an equation in x to represent this information, and show that it reduces 

to  

x
2

+5x - 2500 = 0. 

 

 

 

[3] 

 (d) Solve the equation x2
+5x - 2500 = 0, giving each answer correct to three decimal 

places.  

 

[3] 

 (e) Calculate the time that Joe took to travel from P to Q, giving your answer in hours, 

minutes and seconds, correct to the nearest second.  

 

[2] 

 

 

 

 

 

 

 

 

 

 

 

 

 

7 (a) Jim exercises on Monday and Wednesday.   
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On Monday, he jogs for 10 minutes, cycles for 20 minutes and swims for 30 

minutes.  

On Wednesday, he jogs for 20 minutes, cycles for 10 minutes and swims for 15 

minutes.  

This information can be represented by the matrix Q = 10 20 30

20 10 15

æ

è
ç

ö

ø
÷          . 

  (i) Evaluate the matrix P = 60Q. [1] 

  (ii) Jim’s exercising speeds are the same for Monday and Wednesday.  

His jogging speed is 4 m/s, cycling speed is 5.5 m/s and swimming speed is 

1.3 m/s.  

Represent his exercising speeds in a 3 ´ 1 column matrix S. 

 

 

[1] 

  (iii) Evaluate the matrix R = PS. [2] 

  (iv) State what the elements of R represent. [1] 

 
   

 (b) The cost of a shirt is $C. If the shirt is sold at $60, a shop makes a profit of  x% on 

the cost price.  

 

  (i) Write down an equation in C and x to represent this information and show 

that it simplifies to  

CxC 1006000 . 

 

 

[1] 

  If the shirt is sold at $24, the shop makes a loss of  2x % on the cost price.   

  (ii) Write down an equation in C and x to represent this information.  [1] 

  (iii) Solve these two equations to find the value of C and the value of x.  [3] 

  (iv) Calculate the selling price of the shirt if the profit is 45% of the cost price. [2] 

    

 

 

 

Mon 

Wed 

J C S 
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8 The diagram shows a triangular park BCD and the route that Ali has cycled.  

Ali cycles from his home, A, on a bearing of 220° towards point B of the park. The 

distance from A to B is 4.8 km. From B, he cycles to C, which is 6 km away, and he 

continues to D.  

C is due north of B.  Reflex angle ABD= 210°  and angle BDC = 35°.  

 

 

 

 

 

 

 

 

  

 

  

 

 (a) Show that D BCD is an isosceles triangle.  [1] 

 (b) Calculate the  

  (i) distance of AC, [3] 

 
 (ii) area of the park BCD,  [2] 

 
 (iii) angle BAC, [2] 

 
 (iv) shortest distance from B to CD.  [2] 

 
(c) A building stands vertically at B. The angle of depression of C when viewed from 

the top of the building is 40° . Find the height of the building.  

 

[2] 

 

 

 

 

N 

C 

D 

B 

A 
220  

210  

6 km 

4.8 km 

35  
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9 120 visitors took a survey on the number of hours they spent at the Gardens by the Bay 

in February 2016.  

The cumulative frequency curve below shows the distribution of the time spent.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 (a) Use the curve to estimate  

  (i) the median time, [1] 

  (ii) the interquartile range of the times, [2] 

  (iii) the percentage of visitors who spent at least 4 hours at the Gardens by the 

Bay.  

 

 

[2] 

Cumulative 

frequency 

Time (hours) 

0

20

40

60

80

100

120

0 1 2 3 4 5 6 7 8 9 10
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 (b) It was discovered that the number of hours has been recorded incorrectly. The 

correct number of hours was all 1 hour less than those recorded.  

The box-and-whisker plot shows the correct distribution of hours.  

 

  

 

Find the value of  

 

  (i) c ,  [1] 

  (ii) e – a.  [1] 

     

 (c) The table below shows the results of the survey conducted on another 120 visitors 

on the number of hours they spent at the Gardens by the Bay in June 2016.  

Number of hours spent (x h) Number of visitors  

2 < x £ 4 33 

4 < x £ 6 46 

6 < x £ 8 30 

8 < x £ 10  11 

 

Calculate an estimate of the  

 

  (i) mean time that the visitors spent in June,  [1] 

  (ii) standard deviation.  [2] 

 

 (d) The programme management team at the Gardens by the Bay commented that the 

visitors generally spent longer hours in February 2016 than in June 2016.  

Justify if the comment is valid. 

 

 

[2] 

 

 

 

 

 

 

a b c d e 
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10 A solid cone is cut into 2 parts, X and Y, by a plane parallel to the base.  

The length of AB = the length of BC.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
(a) Given that the volume of the solid cone is 

64

3
p  m3, find the volume, in terms of 

p , of the frustum, Y. 

 

[3] 

 (b) In Diagram II, a rocket can be modelled from a cylinder of height, h, 94.2 m with 

a cone, X, on top and a frustum, Y, at the bottom. The cone, X, has a diameter, d2, 

of  4 m and the frustum, Y, has a base diameter, d1, of  8 m. The parts X and Y are 

taken from Diagram I above.  

  

 

 

 

  

 

 
 
 
 
  
 
 
 
 
 

 

  (i) Calculate the total surface area of the rocket. Give your answer correct to 

the nearest square meter.   

[3] 

  (ii) Calculate the volume, in cubic metres, of the rocket. [1] 

 

 

 

X 

Y 

A 

B 

C 
Diagram I 

2 

2 

h = 94.2 

d1 = 8 

d2 = 4 

X 

Y 

Diagram II 
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  (iii) The rocket is designed to launch to the moon.  

How many external fuel tanks will the rocket require to sustain its journey 

to the moon?  

Justify your answer with calculations. 

 

 

 

 

 

 

 

 

[4] 

 

 

 

 

 

 

 

 

 

 

 

Useful information 

 Distance of moon from earth: 384 400 km 

 Speed of rocket: 800 km /minute 

 1 m3 = 264 gallon  

 The rocket is filled with liquid fuel to a maximum of 95% of its 
volume. 

 Rate of fuel consumption: 20 000 gallons /minute 

 Capacity of each external fuel tank: 3.2 ´ 106 gallons  
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Mathematical Formulae 

Compound interest 

Total amount =  

Mensuration 

Curved surface area of a cone = rl 

Surface area of a sphere = 4r2 

Volume of a cone =  

Volume of a sphere =  

Area of triangle ABC =  

Arc length = rθ, where θ is in radians 

Sector area = , where θ is in radians 

Trigonometry 

 

 

Statistics 

Mean =  

Standard deviation =  
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Answer all the questions. 

1 (a) Given that - 8 £ x £ 4  and - 3 £ y £ 2, find  

  (i) the least value of xy , 

–16   

[1] 

  (ii) the greatest value of x2
- y2. 

64   

[1] 

 (b) Express as a single fraction in its simplest form   

  
(i)  

xz

zx 

 
 

[2] 

  
(ii)   

3

)(2
zyxx 

 [2] 

 
(c) It is given that 2pq =

4q2
+ p2

2
.
 

Express q in terms of p.  

 

  48
or      

122
or             

124 2

2

22

2










p

p
q

p

p
q

p

p
q

 

 

 

[3] 

2 In the diagram, OABCD is a semicircle with centre at O.  

AD // BC, angle CDA = angle BAD = 
3

10
p  radians and OA = 20 mm. 

 

 

 

 

 

 

 

 (a) Show that angle BOA =
2

5
p  rad.  

 triangleisoscelesan  is BOA  

[1] 
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 (b) Find the length of arc AB, leaving your answer in terms of p . 

 mm 8  

[1] 

 (c) Find angleBOC . 

  rad 
5


 

[1] 

 (d) Calculate the area of the shaded region.  

                 mm   2.69 2  

[3] 

 (e) Find angle BOA in degrees. 

   72  

[1] 

 (f) The unshaded region forms a company logo. An enlarged copy of the logo is made. 

In the enlargement, AD = 60 mm. Find the area of the enlarged logo.  

  mm 1260 2  

 

[2] 

3 The cash price of a car is $74 000.  Mr Smith is introduced to two types of payment 
schemes.  
 

 Scheme A Scheme B 

Down payment  40% 60% 

Simple interest rate  

(per annum) 

3.28% R % 

Loan period (years)   5 5 
 

 

 

 

 

 

 (a) Find the total amount that Mr Smith has to pay for the car, if he chose Scheme A. 

               60.81281$  

[2] 

 (b) If Mr Smith chose Scheme B, the monthly instalment he has to pay over 5 years is 

$572.76.  Calculate the value of R.  

     22.3R  

 

[3] 

 (c) One day the exchange rate between US dollar (US$) and Singapore dollars (S$) 

was US$1 = S$1.27 .  

On the same day, the exchange rate between British pound (£) and US dollar was 

£1 = US$1.33.  
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Calculate the cash price of the car in pounds, correct to the nearest pound. 

 43810£  

[2] 

 

4 In the diagram, WXYZ is a trapezium and WX is parallel to ZY.  

The point P on XZ is such that ZP : PX = 1 : 3 and WX : ZY = 3 : 4.  

It is given that 9a and b. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
(a) Express, as simply as possible, in terms of a and b,  

 
 (i) = – b + 9a        [1] 

 
 (ii) 3

4
(b + 3a)            [1] 

 
 (iii) 

–b – 12a 
[1] 

 
(b) Show that the line XY is parallel to the line WP. 

      

 

[2] 

 
(c) Find, as a fraction in its simplest form,  

 
 

(i) area of D WZP

area of D WXP
, =

1

3
 

 

[1] 

 
 

(ii) 

 6

3
 

[2] 

 

 

 

Y 

X 
W 

Z 

9a 

b 
P 
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5 Answer the whole of this question on a sheet of graph paper.   
 A group of friends founded a new social networking website. The table below shows the 

number of members at the beginning of each week over a period of 7 weeks.  

 

 

Week (x) 0 1 2 3 4 5 6 7 

Total number 
of members (y) 

5 15 35 p 90 145 230 400 

 

 (a) Using a scale of 2 cm to 1 week, draw a horizontal x-axis for 0 £ x £ 7 . 

Using a scale of 2 cm to 50 members, draw a vertical y-axis for 0 £ y £ 400  . 

On your axes, plot the points given in the table and join them with a smooth curve. 

 

 

[3] 

 (b) Use your graph to estimate   

  (i) the value of p,  [1] 

  (ii) the week that the total number of members reaches 300. [1] 

 (c) (i) By drawing a tangent, find the gradient of the curve at  x = 4. [2] 

  (ii) What does this gradient represent?  [2] 

 (d) The group of friends wish to estimate what the total number of members will be 

in one year’s time. They propose to extend the graph line up to week,  x = 52.  

Explain why is it not possible to estimate the total number of members in this 

way.  

 

 

[1] 
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6 The distance between two houses, P and Q, is 200 km. Joe travelled by car from P to Q 

at an average speed of x km/h. 

 

 (a) Write down an expression, in terms of x, for the number of hours he took to travel 

from P to Q.  

time =
200

x
h  

 

[1] 

 (b) He returned from Q to P at an average speed of which was 5 km/h more than the 

first journey.  

Write down an expression, in terms of x, for the number of hours he took to travel 

from Q to P. 

time =
200

x+ 5
h 

 

 

 

[1] 

 (d) Solve the equation x2
+5x - 2500 = 0, giving each answer correct to three decimal 

places.  

             562.52or    562.47   

 

[3] 

 (e) Calculate the time that Joe took to travel from P to Q, giving your answer in hours, 

minutes and seconds, correct to the nearest second.  

18sec12min h 4  (nearest sec)   

 

[2] 

 

7 (a) Jim exercises on Monday and Wednesday.  

On Monday, he jogs for 10 minutes, cycles for 20 minutes and swims for 30 

minutes.  

On Wednesday, he jogs for 20 minutes, cycles for 10 minutes and swims for 15 

minutes.  

This information can be represented by the matrix Q = 10 20 30

20 10 15

æ

è
ç

ö

ø
÷          . 

 

  (i) Evaluate the matrix P = 60Q. 

 







9006001200

18001200600
 

[1] 

  (ii) Jim’s exercising speeds are the same for Monday and Wednesday.   

 

Mon 

Wed 

J C S 
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His jogging speed is 4 m/s, cycling speed is 5.5 m/s and swimming speed is 

1.3 m/s.  

Represent his exercising speeds in a 3 ´ 1 column matrix S. 

S = 

4

5.5

1.3

æ

è

ç
ç
ç

ö

ø

÷
÷
÷

 

[1] 

  (iii) Evaluate the matrix R = PS. 

R = 11340

9270

æ

è
ç

ö

ø
÷ 

[2] 

  (iv) State what the elements of R represent. 

The elements of R represent the distance, in metres, that Jim has exercised 
on Monday and Wednesday, respectively.   A1 

 

[1] 

 

 (b) The cost of a shirt is $C. If the shirt is sold at $60, a shop makes a profit of  x% on 

the cost price.  

 

  (i) Write down an equation in C and x to represent this information and show 

that it simplifies to  

 CxC 1006000 .  

 

 

 

[1] 

  If the shirt is sold at $24, the shop makes a loss of  2x % on the cost price.   

  (ii) Write down an equation in C and x to represent this information.  

CxC 22400100   

[1] 

  (iii) Solve these two equations to find the value of C and the value of x.  

25

48




x

C
 

[3] 

  (iv) Calculate the selling price of the shirt if the profit is 45% of the cost price. 

 $69.60 

[2] A1+A1 
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8 The diagram shows a triangular park BCD and the route that Ali has cycled.  

Ali cycles from his home, A, on a bearing of 220° towards point B of the park. The 

distance from A to B is 4.8 km. From B, he cycles to C, which is 6 km away, and he 

continues to D.  

C is due north of B.  Reflex angle ABD= 210°  and angle BDC = 35°.  

 

 

 

 

 

 

 

  

 

 (b) Calculate the  

  (i) distance of AC, 

sf) 3 (to   km 86.3 2  

[3] 

 
 (ii) area of the park BCD,  

   km 9.16 2  

[2] 

 
 (iii) angle BAC, 

dp) 1 (to   0.87   

[2] 

 
 (iv) shortest distance from B to CD.  

sf) 3 (to   km 44.3  

[2] 

 
(c) A building stands vertically at B. The angle of depression of C when viewed from 

the top of the building is 40° . Find the height of the building.  

sf) 3 (to   km 03.5  

 

[2] 

 

 

N 

C 

D 

B 

A 
220  

210  

6 km 

4.8 km 

35  
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9 120 visitors took a survey on the number of hours they spent at the Gardens by the Bay 

in February 2016.  

The cumulative frequency curve below shows the distribution of the time spent.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 (a) Use the curve to estimate  

  (i) the median time, 

median = 6.9 hours    

[1] 

  (ii) the interquartile range of the times, 

2.3 hours  

[2] 

  (iii) the percentage of visitors who spent at least 4 hours at the Gardens by the 

Bay.  

 

[2] 

Cumulative 

frequency 

Time (hours) 

0

20

40

60

80

100

120

0 1 2 3 4 5 6 7 8 9 10
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%90  

 

 (b) It was discovered that the number of hours has been recorded incorrectly. The 

correct number of hours was all 1 hour less than those recorded.  

The box-and-whisker plot shows the correct distribution of hours.  

 

  

 

Find the value of  

 

  (i) c ,  

c = 5.9 hours   

[1] 

  (ii) e – a. 

e – a = 8 hours   

[1] 

     

 (c) The table below shows the results of the survey conducted on another 120 visitors 

on the number of hours they spent at the Gardens by the Bay in June 2016.  

Number of hours spent (x h) Number of visitors  

2 < x £ 4 33 

4 < x £ 6 46 

6 < x £ 8 30 

8 < x £ 10  11 

 

Calculate an estimate of the  

 

  (i) mean time that the visitors spent in June,  

sf) 3 (to  hours  32.5  

[1] 

  (ii) standard deviation.  

standard deviation =1.86 hours  (to 3 sf)   

[2] 

 (d) The programme management team at the Gardens by the Bay commented that the 

visitors generally spent longer hours in February 2016 than in June 2016.  

Justify if the comment is valid. 

 

Median in June is 4 < x £ 6.    

 

[2] 

 

a b c d e 
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The comment is invalid as median is in February (5.9 hours) is within the median 

class in June ( 4 < x £ 6).    
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10 A solid cone is cut into 2 parts, X and Y, by a plane parallel to the base.  

The length of AB = the length of BC.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
(a) Given that the volume of the solid cone is 

64

3
p  m3, find the volume, in terms of 

p , of the frustum, Y. 
 

3m   
3

56  

 

[3] 

 (b) In Diagram II, a rocket can be modelled from a cylinder of height, h, 94.2 m with 

a cone, X, on top and a frustum, Y, at the bottom. The cone, X, has a diameter, d2, 

of  4 m and the frustum, Y, has a base diameter, d1, of  8 m. The parts X and Y are 

taken from Diagram I above.  

  

 

 

 

  

 

 
 
 
 
  
 
 
 
 
 

 

  (i) Calculate the total surface area of the rocket. Give your answer correct to 

the nearest square meter.   

metre) squarenearest  (to   m 1305 2  

[3] 

X 

Y 

A 

B 

C 
Diagram I 

2 

2 

h = 94.2 

d1 = 8 

d2 = 4 

X 

Y 

Diagram II 

M1 

A1 

M2 

A1 
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  (ii) Calculate the volume, in cubic metres, of the rocket. 

sf) 3 (to   m 1250 3  

[1] 

  (iii) The rocket is designed to launch to the moon.  

 

How many external fuel tanks will the rocket require to sustain its journey 

to the moon?  

Justify your answer with calculations. 

 

 3. is required  tanksexternal ofnumber  Therefore,  

 

 

 

 

 

 

 

 

[4] 

 

 

 

 

 

 

 

 

 

 

 

Useful information 

 Distance of moon from earth: 384 400 km 

 Speed of rocket: 800 km /minute 

 1 m3 = 264 gallon  

 The rocket is filled with liquid fuel to a maximum of 95% of its 
volume. 

 Rate of fuel consumption: 20 000 gallons /minute 

 Capacity of each external fuel tank: 3.2 ´ 106 gallons  
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2 

 

 

Mathematical Formulae 

 
 
 
Compound Interest  

Total amount =  

 

 

 

Mensuration 

Curved surface area of a cone  

 

Surface area of a sphere  

 

Volume of a cone  

 

Volume of a sphere  

 

Area of triangle ABC  

 
Arc length , where  is in radians 

 

Sector area , where  is in radians 

 

 

 

Trigonometry  

a

sinA
=

b

sinB
=

c

sinC
 

 

 
 

 

 

Statistics 

Mean   

Standard deviation  

 
 

n
r

p ⎟
⎠

⎞
⎜
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⎛
+
100

1

rlπ=

2
4 rπ=

hr
2

3

1
π=

3

3

4
rπ=

Cabsin
2

1
=

θr= θ

θ2

2

1
r= θ

a
2
= b

2
+ c

2
- 2bc cosA
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∑

=
f

fx
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3 

1 The Basal Metabolic Rate (BMR) is the number of calories one would burn with 
NO activity. It is given by the following formula: 

BMR for males = 66+13.7×m+ 5.0×h− 6.8× a , 

where m is mass in kg, h is height in cm and a is age in years.  
Given that m = 65.5,  h =170  and a = 29 , 

 
(a) Calculate the BMR and write down the first five digits on your calculator  
 display.           
 
 

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

(b) Write your answer to part (a) correct to 3 significant figures.    
 
 
 

          Answer  ……………………..Calories [1] 
_____________________________________________________________________ 
 
2 (a) Write down the next two terms in the sequence      

21,  18
2

3
, 16

1

3
, 14, 11

2

3
, ...

 
 
 
 

Answer  ……………..………………. [1] 
 

(b) Write down an expression, in terms of n, for the nth term of the sequence   
8,  3,  − 2,  − 7,  −12,  ...  

 
 
 
Answer  ………………..……………. [1] 

_____________________________________________________________________ 
 

3 (a) Given that 243÷ 9−x = 38,  find the value of x.  

 
 
 
      

Answer  …………………..…………. [1] 
 

(b) A StarHub Smart TV Digital Video Storage Device has a capacity of  
 1 terabyte. If a drama television series episode takes up 2.94 gigabytes  
 of storage space, how many episodes can be recorded on the storage device?  
 Give your answer in standard form.        
 
 
 
 

Answer  ……………..………………. [1] 
_____________________________________________________________________ 
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4 

4 In the diagram, AB = AC,  ∠ABC = 51°,  AB  is parallel to DC  and AC  is parallel 

to ED.  

 
 
 
 
 
 
 
 
 
 
 
 

(a) Find x.            

 
 

 
Answer  x = ………….………………. [1] 

 
 (b) Find y.            

 
 
 
 

Answer  y = …………….……………. [1] 
_____________________________________________________________________ 
 
5 A True Fitness Branch Manager reported that there has been a marked 

improvement in the monthly sales of gym membership from May to July by 
presenting the following graph. 

 
 

 

 
 

 

 
 

 

 
 
 

 
Explain why the graph is misleading and how the graph can be rectified. 
 
Answer  ………………………...…………………………………………………... 
 
…………………………………………………………………………………….... 
 
……………………………………………………………………………………… 
 
………………………………………………………………………………….. [2] 
__________________________________________________________________ 

 

 

 

50 

60 

70 
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 T
o
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l 
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u
m
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E 
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5 

6 Simplify (p2 − 4)2 − (p2 + 4)2 . 

 
 
 
 
 
 

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

 
7 (a) Identify the set shaded in the Venn diagram below.      

 
 
 
 
 
 
 
 

    Answer  ………………..………………. [1] 
 

(b) Shade (C∩D ')'  in the Venn diagram below.       

 
                                                                   Answer   

 

 

 

 

[1] 
 

(c) If P ⊂Q  and Q∩R = { } , illustrate this information on the Venn diagram 

 below and shade P∪Q . 

 
                                                                   Answer   

 

 

 

 

[1] 
 

_____________________________________________________________________ 
 
 
 
 
 
 
 
 
 
 
 

  

A B 

ξ 

  

   

C 
D 

ξ 

 

ξ 
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6 

8 By Coulomb’s law, the electric force, F N, between two balloons is inversely 
proportional to the square of the distance, d m, between them. 

 
(a) If F = 0.626 , when d = 2 , find an equation for F  in terms of d .    

 
 
 
 
 

Answer  F = ……………………………. [2] 
 
(b) Calculate the distance between the balloons when the electric force is 1N.   
 
 
 
 

Answer  ..…………….………………..m [1] 
_____________________________________________________________________ 

 
9 The Soup Spoon Restaurant sells soup in geometrically similar bowls of different 

sizes. The regular sized bowl has a height of 8cm and capacity 250ml. The large 
sized bowl has a height of 12cm and a base diameter of 21cm. 
 
(a) Calculate the base diameter of the regular sized bowl.   
   
 
 
 

Answer  ..…………………...………..cm [1] 
 

(b) Calculate the capacity of the large sized bowl.    
   
 
 
 
 

Answer  ..…………………….………..ml [2] 
_____________________________________________________________________ 

 

10 (a) Factorise completely 2.25x2 − 0.64y2.      

   
 
 

    Answer  …………………………….……. [1] 
  

(b) Factorise completely 9x2 − 4xy−18xyz+8y2z.     

   
 
 
 

    Answer  …………………………….……. [2] 
_____________________________________________________________________ 
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7 

11 The angles, in degrees of a quadrilateral ABCD  are represented by these 

expressions: Angle A = 3y+ 40,  angle B = 5y−10,  angle C = 6y− 20,  and angle 

D = 2y+30 . 

 
(a) Calculate the value of y .   

  
 
 
 
 
 
      

    Answer  y = ………………….…….……. [2] 
 
(b) What is the name of the quadrilateral?       
 
 
 
 

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

 
12 Calculate the sum of the angles a,  b,  c,  d,  e,  f ,  g,  h,  i,  j,  k,  l  and m  in this 

diagram.        
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

    Answer  …………………………….……. [3] 
_____________________________________________________________________ 

 

a

b

c

d

e

f

g

hi

j

l

k

m
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8 

13 W,  X,  Y,  Z  are points on the circumference of a circle with centre O.  Given that 

∠XYZ =135°  and ∠OXW = 27° ,  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(a) Find ZŴX . Give a reason for your answer.     

      
 

Answer  ZŴX =……………….. because …………………………………………..  

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

(b) Find ZŴO .  

 
 
 
 
 
 

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

 
14 Two fair dice are tossed. Calculate the probability that 

 
(a) both numbers obtained are even, 
 
 

      Answer  …………………………….……. [1] 
 
(b) the product of the two numbers obtained is a prime number, 
 
 

      Answer  …………………………….……. [1] 
 
(c) the sum of the two numbers obtained is a prime number. 
 
 
 

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

 

W 

135°

X 

Y 

Z 

O 

27°
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9 

15 In the diagram, AB =CD =12 cm, BC =CE = z cm and AB  is parallel to EC.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Name the triangle that is congruent to triangle ABC.  Justify your answer. 

 
Answer  …………………….. because ……………………………………………. 
 
……………………………………………………………………………………… 
 
……………………………………………………………………………………… 
 
………………………………………………………………………………….. [3] 

_____________________________________________________________________ 
 

16 (a) Sketch the graph of y = −(2x +1)(x −3) . 

 

Answer 

 
 

 

 
 
 
 
 
 
 
 
    

[2] 
 

(b) Write down the equation of the line of symmetry of the graph 
 y = −(2x +1)(x −3) . 

 
 
 

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

12cm 

12cm 

z cm 

z cm 

A B 

C 

D 

E 

F 

G 

y 

0 

x 
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10 

17 In order to maintain a healthy lifestyle, 5 students in a certain neighbourhood 
cycle to the same school. 
 
(a) Below are four graphs and accounts by 4 students. Match each of the graphs 
 to the student’s name that best fit each of the accounts.    

 
 
 
 
 
 
 
 

  
Aloysius: I was on my way to school when a cat suddenly cut into my  
  path! Luckily, I managed to brake on time. After I got over the  
  shock, I realized I was going to be late. So, I sped up! 
 
Benedict: My teacher warned me not to be late again, so this time round, I  
  cycled faster and I was among the first few to reach school. 
 
Charles: I just left home and discovered that I did not bring my wallet!  
  So I went home again but I still managed to reach school on  
  time. 
 
Dominic: I cycled to school as usual and reached school before morning  
  assembly. 
 
Answer  Graph I    …………………….               Graph II  ……………………. 
 
              Graph III …………………….              Graph IV …………………….. [2] 
 
(b) Write down what Edward might say based on the sketch of his travel graph 
 below.            
 
 
 
 
 
 
 
 
 
 
Answer  ……………………………….……………………………………………. 
 
……………………………………………………………………………………… 
 
……………………………………………………………………………………… 
 
………………………………………………………………………………….. [1] 

_____________________________________________________________________ 

Distance (km) 

Time 

Distance (km) 

Time 

Distance (km) 

Time 

Distance (km) 

Time 

Graph I Graph II Graph III Graph IV 

0738 0738 0738 0738 

5 5 5 5 

Distance (km) 

Time 

5 

0738 
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18 The cumulative frequency curve and box plot show the distributions of marks 
scored by 320 students in a Mathematics examination and 300 students inr an 
Additional Mathematics examination respectively. 
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(a) Find the interquartile range for the Mathematics examination. 
 

 

      Answer  …………………………….……. [1] 
 

(b) Here are two statements comparing the marks for the two examinations. 
       
 For each one, write whether you agree or disagree. 
      Give a reason for each answer, stating clearly which statistic you use to make     
      your decision. 
  
 (i) On average, students performed better for the Additional Mathematics 
  examination than the Mathematics examination.     
 
  Answer   .............................. because ………………………………….. 
 
  ………………………………………………………………………….. 
 
  ……………………………………………………………………… [1] 
 
 (ii) A smaller proportion of the students scored less than 35 marks at the 
  Mathematics examination than at the Additional Mathematics  
  examination.         [1] 
 
  Answer   .............................. because ………………………………….. 
 
  ………………………………………………………………………….. 
 
  ……………………………………………………………………… [1] 

_____________________________________________________________________ 
 

19 (a) Express −x2 + 7x − 5  in the form −(x − a)2 + b.  

 
 
 
 

 
 
       

Answer  …………………………….……. [2] 
 

(b) Hence solve the equation −x2 + 7x − 5= 0,  giving your answers correct to two  

 decimal places. 
 
 
 
 
 
 
 

Answer  …………...… and ……….…….. [2] 
_____________________________________________________________________ 
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20 In the diagram, ∠QPS =∠QRP = 90°,  PQ = 24 cm, QS = 25cm, PST  and QRS  

are straight lines. 
 
 
 
 
 
 
 

 
 
 
Calculate  
(a)  PS             

 
 
 
 
 

Answer  ………………………....…….cm [1] 
 
(b)  PR             
 
 
 
 
 
 
 
 

Answer  …………………………….....cm [2] 
 

(c) cos∠QST  

 
 
 
 
 

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

 
 
 
 
 
 
 
 
 
 
 
 

 

 

25cm 

S 

P 

Q 
R 

24cm 

T 
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21 Challenger offers discounts to customers who pay $30 for a 2-year ValueClub 
membership. 

 

Item Members’ discount 

11” Apple MacBook Air 5% off 

Seagate Backup Plus Slim 
Portable Drive 2TB 

15% off 

Valore Bluetooth Speaker 25% off 

 
Dory wants to buy a MacBook Air which costs $1188. The salesperson suggests 
that she joins as a member. 
 
(a) How much less does she pay in total if she joins as a member and buys the 
 MacBook Air?        
 
 
 
 
 
 
 
 
 
 

Answer  $ ………………………….……. [2] 
 
After she joined as a member and bought the MacBook, the salesperson offers 
Dory a further 10% discount on the members’ price for a portable drive and 
Bluetooth speaker in view of the Great Singapore Sale.  
 
(b) Write down and simplify a formula for the total amount, T,  that she needs to 

 pay for a portable drive and Bluetooth speaker. Use d  and s  to represent the 

 original price of a portable drive and a Bluetooth speaker respectively. 
 
 
 
 
 
 
 
 
 
 

Answer  T = ….…………………….……. [2] 
_____________________________________________________________________ 
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22 A pill box is in the shape of a regular heptagon with sides of length 3cm and has a 
hole in the centre in the shape of a regular heptagon with sides of length 1cm.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
The height of the pill box is 2cm. Calculate the volume of the pill box. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Answer  ……………………….……. cm3 [4] 
_____________________________________________________________________ 

S S
 M

 F
 

T
 T

 

W 

3c
m 

1c
m 
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23 (a) Solve the equation 
4(7a−3)

5
+
5(2a+ 7)

3
=
5(5a− 2)

2
.    

   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Answer  a = …………………………….… [3] 
 

(b) Given that 2  is a solution of the quadratic equation 6(x − 5)2 + k = 38 , where k  

 is a constant, find the 
(i) value of k,           

 
 
 
 
 
 
 

Answer  k = …………………………….… [1] 
  

 (ii) other solution. 
 
 
 
 
 
 
 

Answer  x = …………………………….… [1] 
_____________________________________________________________________ 
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24 In the diagram, D  is the point (8,  3)  and the line passing through the points D  

and F  intersects the x -axis at the point E . Point G  is on the x -axis such that the 

line DG  is perpendicular to the x -axis. Given that the area of the triangle DEG  

is 6 units2, find 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

(a)  the coordinates of E ,          
 
 
 
 
 
 
 
 
 
 

Answer  E(……….………,………..…….) [2] 
 

(b) the equation of line FD ,         
 
 
 
 
 
 
 
 
 
 

Answer  …………………………….……. [2] 
 

(c) the coordinates of F .          
 
 
 
 

Answer  F(……….………,………..…….) [1] 
_____________________________________________________________________ 

D (8, 3) 

E 

F 

O 

y 

x 
G 
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25 In 2008, the International Court of Justice (ICJ) awarded the sovereignty of the 
island, Pedra Branca (P) to Singapore. There are two maritime features near the 
island: Middle Rocks (M) and South Ledge (S). Middle Rocks is due west of 
Pedra Branca. The bearing of S from P is 200°  with a distance of 1.0  Nautical 

Miles (nm) between them. 
 
(a) (i) Construct a scaled drawing of the Triangle MPS  using the scale  

  1 cm to represent 0.1nm. Line MP  has been drawn for you.   [2] 

 (ii) Construct the perpendicular bisector of line MP .    [1] 
 (iii) Construct the angle bisector of ∠SMP .     [1] 

 
(b) A ship in distress sends a SOS signal for help at a location within the  
 Triangle MPS . The ship is known to be located in the triangle at a point  

 that is nearer to MS  than MP  and equidistant from M  and P .  

 Mark a possible point with a cross and label the point as W .   [1] 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
_____________________________________________________________________ 

M P 

N 
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Mathematical Formulae 

 
Compound Interest  

Total amount = P 1+
r

100

!

"
#

$

%
&

n

 

 
 

 

Mensuration 

Curved surface area of a cone  

 

Surface area of a sphere  

 

Volume of a cone  

 

Volume of a sphere  

 

Area of triangle ABC  

 
Arc length , where is in radians 

 

Sector area , where is in radians 

 

 

Trigonometry  

a

sinA
=

b

sinB
=

c

sinC

a
2
= b

2
+ c

2
− 2bccosA

 

 
 

 

 

Statistics 

Mean = 
Σfx

Σf
 

 
 

Standard deviation = 
∑ fx

2

∑ f
−
∑ fx

∑ f

#

$
%

&

'
(

2

 

  

rlπ=

2
4 rπ=

hr
2

3

1
π=

3

3

4
rπ=

Cabsin
2

1
=

θr= θ

θ2

2

1
r= θ
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1 (a) Simplify  
3a− 6

2a
2
− 7a+ 6

.            [2] 

 

     

 (b) Solve the inequality 
3x −1

5
≥
6x +1

7
.                    [2] 

 

 

 (c) It is given that q =
4p

2
−5q

p
2
+ 2

. Express p in terms of q.     [3] 

 

 

 (d) (i) Express 4536 as the product of its prime factors.     [1] 

 

   

(ii) Given that 
4536

k
2

= p , where k and p are integers and k is  

 as large as possible, find the values of k and p.        [1] 

 

 

 

(iii) The lowest common multiple of two numbers is 4536. 

 The highest common factor of these two numbers is 189. 

 Both numbers are greater than 189. 

  

 Find the two numbers.          [2]  

 

 

 

 

 

 
 

 

 

 

 

 

Carousell-examguru 194

e
xa
m
g
u
ru



 

 

4 

2 (a)  P = 
2 −8

0 4

"

#
$

%

&
'  and Q = 

1

2
x

0
1

4

!

"

#
#
#
#

$

%

&
&
&
&

 

  Find the value of x given that PQ is an identity matrix.                          [2] 

 
 
  
 (b)       The price of a ticket in each category at the River Safari is given below: 

Child: $20 
Adult: $30 
Senior Citizen: $14 

(i) Represent the above information as a 13×  column matrix A.                 [1] 

 

 

         The number of tickets sold on one particular weekend is given as   
 follows: 

 Child Adult Senior Citizen 

Saturday 500 800 480 

Sunday 700 1000 580 

 
 This information can be represented by the matrix    

 B =
500 800   480

700 1000 580

!

"

#
#

$

%

&
&

 

 
 
(ii) Given that C = BA, find C and describe what is represented by the 

elements of C.                                                                                           [2] 
 
 

 
(iii) On that particular weekend, the River Safari decided to donate 40% of 

Saturday’s ticket sales and 50% of Sunday’s ticket sales to charity.      
Write a matrix D such that the product of DC will give the total amount 
donated. Hence find the total amount donated.                                        [2] 
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3 A, B, C and D are four points on level ground. A is due west of D and the bearing 
 of C from A is 050°.  AD = 25 m, DC = 45 m, DB = 70 m and BC = 90 m. 

 

 
 (a)   Calculate 

  

   (i)     ∠DCA ,                                                                                    [2] 

   (ii)    ∠CDB ,                                                                                    [2] 

   (iii)    the bearing of C from D,                                                        [2] 

   (iv)     the area of ∆BDC.                                                           [1]

  

 

  (b) A tower of height h metres stands at D and the angle of elevation of the 

top of the tower from B is 37°. Calculate  

        (i)    the value of h,   [2] 

            (ii)   the shortest distance of D from BC.   [2] 

 

 

(c) A man walks along a straight path from B to C until he reaches a point 

E where the angle of elevation of the top of the tower from E is at its 

greatest. Calculate the distance of BE.     [2] 

 

  

25 m 

45 m 
70 m 

90 m 

A D 

C 

50° 

  
B     
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4     Two taps A and B run water at different speed. Tap A runs water at x litres per                                   
minute. Tap B runs water at a rate of 5 litres per minute faster than tap A. A 
rectangular tank with a capacity of 9000 litres is to be filled with water. It takes 5 
hours longer to fill the tank with water using tap A as compared to using tap B. 

 
 

 (a) Write down an expression, in terms of x, the time taken to fill the  
   tank by using 
 
   (i) Tap A,            [1] 
 
   (ii) Tap B.           [1] 
 

 

  

 

 (b) Form an equation in x and show that it reduces to x2 + 5x −150 = 0.   [3]    

 

 

 

 

 (c) Solve the equation x2 + 5x −150 = 0.         [2] 

 
 
 
 (d) Hence find the time taken, in hours, to fill the rectangular tank if both 

  taps A and B are turned on at the same time.       [2] 
 
 

 

5      Map A is drawn to a scale of 1 : 250 000.  

  

(a) Find the length, in centimetres, represented by a 12.4 km road on Map A.    [1] 

 

(b) Calculate the area of a town on Map A if its actual area is 60 km2.                [2] 

 

  (c) The very same town occupies an area of 6
2

3
 cm2 on Map B, find the scale of 

  Map B, giving your answer in the format of 1 : n .       [2] 
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6 (a) AB

! "!!
=

−3

2

"

#
$

%

&
',  OB
! "!!

=
2

4

"

#
$

%

&
'  and BC

! "!!
=

−5

−7

"

#
$

%

&
'.  

 

  (i) Find the column vector AC
! "!!
.        [1] 

 

  (ii) Find the value of BC
! "!!

− 2AB
! "!!
.        [2] 

 
 
   
 
 (b)  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  OPC and OQA are straight lines and PA intersects QC at B. 

  Given that OA
! "!!

= 3OQ
! "!!

,  OP
! "!!

= PC
! "!!

,  PB :BA =1: 4,  OP
! "!!

=p and OQ
! "!!

= q, 

  express the following vectors as simply as possible in terms of  
  p and/or q. 
 

  (i) AP

! "!!
,           [1] 

  (ii)  PB

! "!!
,           [1] 

  (iii) OB

! "!!
,           [1] 

  (iv) QB
! "!!
.              [1] 

 

  (c) Find the value of 
Area of ΔOBC

Area of ΔQBA
.        [2] 

 
 
   
 
  

C 

 p  

Q  q    

P 

A O 

B 
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7 Answer the whole of this question on a sheet of graph paper. 
 
The following table gives the corresponding values of x and y which are 

connected by the equation y =
2x

3

5
− 4x + 2 . 

 

x −4 −3 −2 −1 0 1 2 3 4 

y −7.6 3.2 6.8 5.6 2 −1.6 −2.8 a 11.6 

 
(a) Find the value of a, giving your answer correct to 1 decimal place.    [1] 
 
(b) Using a scale of 2 cm to represent 1 unit on the x-axis and 1 cm                                          

             to represent 1 unit on the y-axis, draw the graph of y against x for values 
            of x in the range −4 ≤ x ≤ 4.            [3] 

 

(c) Use your graph to find the solutions of  
2x

3

5
− 4x + 2 = 0.      [2] 

 
(d) By drawing a tangent, find the gradient of the curve when x = −3.       [2] 

 
 

(e) By drawing a suitable straight line on your graph, solve  

  2x
3
− 25x + 20 = 0.            [3] 
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8 (a) 

 

 

 
 
 
 
 
 

 
 

 
 
 

 

   In the figure above, the sector CAB has centre C and radius 8 cm.     
  CD bisects ∠ACB   and O is the midpoint of CD.                                   

  An arc with centre O, is drawn to meet CA and CB at E and F  

  respectively. Given that ∠EOF =
5π

12
,  

   (i)        find in terms of ,  

    (a)  the angle ACB,                   [1] 

    (b) the length of arc ADB,       [1] 

    (c) the area of the sector CAB.      [1] 

 

   (ii) find the area of the shaded region ADBFE, correct to 2  
   significant figures.        [3] 

 
   
 
  

π
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 (b)  

 

 

 

 

 

  

 

 

 

 

 

 

The line CE is a diameter of the circle ABCDE, centre O. The tangent  

at A meets CE produced at Z.  

Angle CBA = 116o and angle DCZ = 39o. 

 Find, giving reasons for each answer,  

 (i) ∠CDA,           [1] 

 (ii) ∠COA,           [1] 

 (iii) ∠DAE,           [1] 

 (iv) ∠EAZ,           [2] 

 (v) ∠CAZ.           [2] 

 

 

  

  

O 

A 

D 

E 

B 

C 

Z 

39o 

116o 
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9 (a)    A group of students was asked to complete a class test.  The time taken   
          to complete the test is shown in the following table: 
  

Time in minutes 

(x) 
30 < x ≤ 35 35 < x ≤ 40 40 < x ≤ 45 45 < x ≤ 50 50 < x ≤ 55 

No. of students 12 40 81 42 25 

 

 (i) State the median class. [1] 

 
 

  (ii) Calculate  

 

   (a) the estimated mean time taken for a student to complete the test, 
      [1] 

 

      (b) the estimated standard deviation of the time taken to complete  

     the test.                [2] 

 

 

 

   (iii)  If one more question is added to the test, each student took 5 more 

    minutes to complete the test. Comment on how this will affect the  

    mean and standard deviation of the data found in part (ii).         [2] 

 
 

 

 

 (b) 15 red balls, 5 blue balls and 2 white balls were placed in a bag. Two 
   balls were drawn at random.   
 

 

 (i) Draw a tree diagram to show the possible outcomes and their 
   probabilities.          [2] 
 
 (ii) Expressing each of your answers as a fraction in its lowest term,          
   calculate the probability that when two balls are drawn,  
 
   (a) both of them will be red,       [1] 
 
   (b) only one of the ball drawn is blue,      [2] 
 
   (c) both are of different colours.       [2] 
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10      (a) Mr Ng bought a new car that cost $100 000. Each year the value of the             
 car decreases by 10% of its value at the start of the year. At the end of 
 5 years, Mr Ng decides to sell the car.  
 
 Calculate the overall percentage reduction in the value of the car 
 compared with the original purchase price.        [3] 
 
 
 
 
         (b) Mr Wong wishes to purchase a new 4-Room Flat at the upcoming      
 Bidadari estate near the school. The flat can be bought on a hire    
 purchase scheme with a down payment of 10% of the purchase price and    
 the remaining amount to be paid by monthly instalments throughout the   
 loan period.  
 
     
 

 

 

 

 

 

 

 The selling price of a new 4-Room Flat starts from $440,000 for a 2nd 
 floor unit and increases at a constant rate to $520,000 for a highest 18th 
 floor unit.  
 
 With his savings, Mr Wong is able to pay the 10% down payment for the    
 flat. With his current income, Mr Wong can only afford to spend at most 
 $2100 per month to service future instalments.  
  
 Using the information provided in the question, determine what is the 
 highest floor unit that Mr Wong can afford to purchase.       [6] 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 

 

Useful information: 

 
Simple Interest rate for housing loan : 1.8% per annum 
 
Maximum loan period allowed : 25 years 
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Solution to Prelim 2 EM Paper 2 

1 (a) 

   

3a− 6

2a
2
− 7a+ 6

=
3(a− 2)

(2a−3)(a− 2)
     [M1]

=
3

2a−3
                  [A1]

 

     

 (b)  

 

3x −1

5
≥

6x +1

7

21x − 7 ≥ 30x + 5               [M1]

−12 ≥ 9x

x ≤ −1
1

3
                    [A1]

  

 (c)  

  

   

q =
4p

2
− 5q

p
2
+ 2

q
2
=

4p
2
− 5q

p
2
+ 2

         [M1]

q
2
(p

2
+ 2) = 4p

2
− 5q

p
2
(q

2
− 4) = −2q

2
− 5q

p
2
=
−2q

2
− 5q

q
2
− 4

   or  
2q

2
+ 5q

4− q
2

    [M1]

p = ±
−2q

2
− 5q

q
2
− 4

   or  ±
2q

2
+ 5q

4− q
2

    [A1, minus 0.5 if no ±]

 

 

 (d) (i) 4536 = 2
3
×3

4
× 7    [B1] 

 

(ii) k =18, p =14    [B1]  

 

(iii) 189 = 3
3
× 7    [M1]  

   The 2 numbers are 567 and 1512       [A1] 
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2 (a)  

 

  

2 −8

0 4

"

#
$

%

&
'

1

2
x

0
1

4

"

#

$
$
$
$

%

&

'
'
'
'

=
1 0

0 1

"

#
$

%

&
'          [M1]

1 2x − 2

0 1

"

#
$

%

&
'=

1 0

0 1

"

#
$

%

&
'

                  2x − 2 = 0

                          x =1          [A1]

 

 

  

 (b)(i) 

      A =

20

30

14

!

"

#
#
#

$

%

&
&
&
      [B1]    

             (ii) 

 

C =
500 800   480

700 1000 580

!

"

#
#

$

%

&
&

20

30

14

!

"

#
#
#

$

%

&
&
&

=
40720

52120

!

"
#

$

%
&            [B1]

 

  

 The elements in C represents the total ticket sales on Saturday and Sunday   

 respectively.                [B1] 

 

 

         (iii)  

                          

D = 0.4 0.5( )      [B1]

DC = 0.4 0.5( ) 40720

52120

!

"
#

$

%
&

= 42348( )

The amount donated is $42348.  [A1, P if no statement]
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3(a)    

  

  

(i)  ∠CAD = 40°

       
45

sin 40°
=

25

sin∠DCA
    [M1]

        sin∠DCA = 0.35710

             ∠DCA = 20.922°

                        = 20.9°   (1 d.p)    [A1]

 

 

  

(ii)  902
= 702

+ 452
− 2(70(45)cos∠CDB          [M1]

       cos∠CDB =
−1175

6300

            ∠CDB =100.749°

                        =100.7°   (1 d.p)    [A1]

 

 

 

(iii)  Bearing of C  from D =180°−130°−∠DCA  [M1]

= 29.078°

= 029.1°   [A1,no mark if no 0]

 

 

(iv)  Area of ΔBDC =
1

2
70( ) 45( )sin100.749°  

=1547.36

=1550m
2
   [3 s.f.]    [B1, R if not to 3 s.f.]

 

 

   

(b)  

   

(i)  tan37° =
h

70
    [M1]

        h = 70 tan37°

          = 52.749

                        = 52.7   (3 s.f)    [A1]

 

          

(ii)  Let the shortest distance be x  m.

             
1

2
(90)(x) =1547.36   [M1] 

                          x = 34.386

                           = 34.4   (3 s.f.)

        The shortest distance is 34.4 m.    [A1]
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(c)  Area of ΔBDC =
1

2
70( ) 90( )sin∠DBC   

=1547.36

sin∠DBC = 0.49123 

∠DBC = 29.421°    [M1]

 

          

tan∠DBC =
x

BE

BE =
34.386

tan29.421°
 

= 60.973

= 61.0 m  (3.s.f)   [A1,R is never give to 3 s.f ]  
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4 (a)   

    

   

(i) Time taken by Tap A = 
9000

x
  mins [B1, unit error applicable]

(ii) Time taken by Tap B = 
9000

x + 5
  mins [B1, unit error applicable]

 

  

 

 (b)  

   

9000

x
−

9000

x + 5
= 5×60   [M1]

9000 x + 5( )− 9000x = 300x(x + 5)    [M1]

45000 = 300x
2
+1500x

x
2
+ 5x −150 = 0   (shown)     [A1]

 

 

 

 (c) Solve the equation x2 + 5x −150 = 0.       [2] 

 

   

x
2
+ 5x −150 = 0

(x −10)(x +15) = 0   [M1]

x =10  or  −15         [A1]

 

 

 

 (d) 

   

        

x =10

Combined rate = 25 litres per min   [M1]

Time taken to fill the tank = (9000÷ 25)÷ 60

                                         = 6 hours     [A1]

 

  

5  

 (a)     1 cm : 250 000 cm 

           = 1 cm : 2.5 km 

            
Length of road on Map A =  

12.4

2.5

= 4.96 cm ---- [A1]

 

  

 

 (b) 1 cm
2
 : 6.25 km

2
      ---- [M1] 

             
Area of town on Map A =  

60

6.25

= 9.6 cm2 ---- [A1]
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  (c)   6
2

3
 cm

2
 : 60 km

2
 

       = 1 cm
2
 : 9 km

2
     

       = 1 cm  : 3 km             ---- [M1] 

       = 1 cm  : 300 000 cm 

       =     1    : 300 000        ---- [A1] 

 

 

 

6 (a)  

  

(i) AC
! "!!

= AB
! "!!

+BC
! "!!

=
−3

2

"

#
$

%

&
'+

−5

−7

"

#
$

%

&
'

=
−8

−5

"

#
$

%

&
'                   [B1]

 

 

  

(ii) BC
! "!!

− 2AB
! "!!

=
−5

−7

"

#
$

%

&
'− 2

−3

2

"

#
$

%

&
'

=
1

−11

"

#
$

%

&
'                          [M1]

= 1
2
+ (−11)

2
 

=11.0 units   (3 s.f.)           [A1, P if no unit]

 

 

 (b)  

  

(i)  AP
! "!!

= AO
! "!!

+OP
! "!!

= −3OQ
! "!!

+OP
! "!!

= p−3q           [B1]

 

 

  

(ii)  PB
! "!!

= −
1

5
PA
! "!!

=
1

5
3q− p( )            [B1]

 

 

  

(iii)  OB
! "!!

=OP
! "!!

+PB
! "!!

= p+
1

5
3q− p( )            

=
1

5
3q+ 4p( )      [B1]
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(iv)  QB
! "!!

=QO
! "!!

+OB
! "!!

= −q+
1

5
3q+ 4p( )            

=
2

5
2p− q( )      [B1]

 

 

  

 

 

(c)  

 

Area of ΔOBC

Area of ΔQBA
=

2×Area of ΔOPB

Area of ΔOBA
×

Area of ΔOBA

Area of ΔQBA
      [M1]

= 2×
1

4
×

3

2

=
3

4
                                                             [A1]
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The following parts of Q7 is to be answered on the back of graph paper 

 
 
Q7(a)    a = 0.8   [B1]

(c)        From the graph, the solution is −3.3,  0.5,  2.9.   (Accept ± 0.1)     [B2]

(d)        Gradient of the curve at x = −3 is =
12− (−4)

−1.8− (−4)

                                                                 = 7.27 (3s.f)             (Accept 6.12 to 7.48)  [A1]

(e)         2x3
− 25x + 20 = 0

            
2x3

5
− 5x + 4 = 0

            
2x3

5
− 4x + 2 = x − 2             [M1]

           

            Draw the line y = x − 2

            From the graph, the solution is x = −3.8,  0.85,  3.05    Accept [± 0.1]    [A1]
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8 (a)(i) 

   

(a)   ∠ACB =
1

2

5π

12

"

#
$

%

&
'    (∠ at center = 2∠ at circumference)

=
5π

24
         [B1]

 

    

(b)  Arc  ADB = 8×∠ACB

=
5π

3
 cm         [B1]

 

    

(c)  Area of sector CAB =
1

2
× 8( )

2 5π

24

"

#
$

%

&
'

=
20π

3
 cm

2
         [B1]

 

  

 

(ii)  Area of shaded region

      =Area of sector CAB−Area of sector OEF − 2×Area of ΔOCF     [M1]

      =
20π

3
−

1

2
4( )

2 5π

12

$

%
&

'

(
)− 2×

1

2
4( )

2
sin(π −

5π

24
)         [M1]

      = 0.73179

      = 0.73 cm2    (2 s.f.)     [A1]

 

 

   

              

(b)(i)  ∠CDA+∠CBA =180°   (∠s in opp. segment)

                         ∠CDA =180°−116°

                                    = 64°                          [B1]

 

  

             

(b)(ii)  ∠COA = 2×∠CDA   (∠ at centre = 2×∠ at circumference)

                      =128°               [B1]
 

 

 

(b)(iii)  ∠DAE =∠DCE    (∠s in same segment)

                       = 39°                             [B1]  

 

 

(b)(iv)   ∠AOE =180°−∠COA  (adj ∠s on a st. line)

= 52°

∠OAE =
180°−∠AOE

2
  (Base ∠s isos ΔOAE)

= 64°     [M1]

 

  

∠OAZ = 90°  (tangent ⊥  radius)

∠EAZ = 90°−∠OAE

= 26°             [A1]  
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(b)(v)  ∠CAE = 90°  (∠ in semi circle)      [M1]

∠CAZ =∠CAE +∠EAZ

= 90°+ 26°  

                         =116°           [A1]

                                  

 

 

  9(a) (i)   Median class is 40 < x ≤ 45       [B1]  
 

  (ii)  

    

(a)    Mean =
fx∑
f∑

=
8640

200

= 43.2  mins    [B1]

 

 

     

(b)    Mean =
fx

2∑
f∑
−

fx∑
f∑

#

$

%
%

&

'

(
(

2

=
378900

200
− 43.2( )

2

= 5.32  mins   ( 3 s.f)           [A1]

 

 

    (iii) The mean time taken will increase to 48.2 mins.  

      The standard deviation will remain the same at 5.32 mins.   

     [1 mark for each correct statement]  
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9(b)(i) 

 

(ii)(a)   P(both are red) =
15

22
×

14

21

                                    =
5

11
          [B1]

(ii)(b) P(only one blue ball) =  2×
5

22
×

17

21
       [M1]

                                            =
85

231
                    [A1]

(iii)(c) P(both are of different colour) =  1−P(both red)−P(both blue)−P(both white)       [M1]

                                                           =  1−
15

22
×

14

21
−

5

22
×

4

21
−

2

22
×

1

21

                                                           =    
115

231
                 [A1]
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10(a) Value of the car at the end of 5 years = 0.9( )
5
×100000

= $59049                  [M1]
 

   

           
Overall percentage reduction =

100000− 59049

100000
×100%     [M1]

= 40.951%                             [A1]

 

 

 

 

 

       

(b)  Let x  be the floor number of the flat to be purchased. 

                Price of a flat = 440000+ 5000(x − 2)

                                     = 430000+ 5000x               [M1]

                

                Loan amount = 0.9(430000+5000x)

                                     = 4500x +387000              [M1]        

             Interest charge =
(4500x +387000)×1.8×25 

100

                                     = 2025x +174150              [M1]

             Monthly instalment =
6525x + 561150 

25×12
   [M1]

                                             = 21.75x +1870.50

                         21.75x +1870.50 ≤ 2100                [M1]

                                                   x ≤10.55               

             ∴  the highest floor Mr Wong can purchase is a 10th floor unit.     [A1]

 

 

 

                     (Can accept other logical method presented by students)  
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 Answer all the questions. 
  
1 Write the following numbers in order of size, starting with the smallest. 

 

                             


 8.0,8.0,
5

4
,

7

4 2  

 
 Answer ………, ………, ………, ……… [1] 

                                                         smallest                                 largest 
_________________________________________________________________________ 
    
2 During a children’s day celebration, a charity organization distributed 825 files,  

495 pens and 660 pencils equally among the children in a children’s home. Each child 
received the same number of files, pens and pencils. 

    
 (a) Find the largest possible number of children. 
   

 
 
 
 
 

 

  Answer (a) …….………………….  [2] 
    
 (b) Hence, find the number of files, pens and pencils each child received. 
   

 
 

 

  Answer (b) …..……files, …..……pens, ….….…pencils [1] 
_________________________________________________________________________ 
    
 

3 It is given that 
f

1
 = 

vu

11
 . 

    
 (a) Find  f  when u = 1.2 and v = 0.4. 
   

 
 
 

 

  Answer (a) f = ….………………….  [1] 
    
 (b) Express u in terms of  f and v.  
   

 
 
 
 
 

 

  Answer (b) …….………………….  [2] 
_________________________________________________________________________ 
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4 A restaurant charges $27.80 per person for buffet lunch. On a particular day, 114 
people dined in the restaurant.  
By approximating both the charge and the number of diners to 2 significant figures, 
estimate the total amount received by the restaurant on that particular day.  
 
Show your working and give your answer to a reasonable degree of accuracy. 

   
 
 
 
 
 
 

 

  Answer $…...……………………… [2] 
_________________________________________________________________________ 
    
5 A piece of metal is heated to 375 oC and then left to cool for 15 minutes.  

The temperature of the metal decreases at a rate of 18 oC/min for the first 5 minutes 
and then decreases at a rate of 7 oC/min for the next 10 minutes.  
 
Find the time taken for the metal to cool to a temperature of 250 oC. 

   
 
 
 
 
 
 
 

 

  Answer……………..………….min [2] 
_________________________________________________________________________ 
    
6 (a) Solve the inequality  xxx 21341  .  
   

 
 
 
 
 
 
 
 

 

  Answer (a) …….…………..…………….  [2] 
    
 (b) Write down all the integers which satisfy  xxx 21341  . 
   

 
 

 

  Answer (b) …….…………..…………….  [1] 
_________________________________________________________________________ 
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7 The current, I amperes, passing through a circuit is inversely proportional to its 
resistance, R ohms. When the resistance of the circuit is 3 ohms, the current passing 
through it is 2 amperes. 

    
 (a) Find an equation connecting I and R. 
   

 
 
 
 
 
 

 

  Answer (a) …….…………..…………….  [2] 
    
 (b) Calculate the resistance of the circuit when 1.5 amperes of current passes  

through it. 
   

 
 
 

 

  Answer (b)………………….………ohms [1] 
    
 (c) Sketch the graph of I against R. 
   

Answer (c) 
 
 
 
 
 
 
 

[1] 
_________________________________________________________________________ 
    
8 Two containers are geometrically similar.  

The surface area of the larger container is 63 cm2 and the surface area of the smaller 
container is 28 cm2.  
The height of the smaller container is 5 cm.  
 
Calculate the height of the larger container. 

   
 
 
 
 
 
 

 

  Answer…………………………. cm [2] 
_________________________________________________________________________ 

0 

I (amperes) 

R (ohms) 
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9 Between 2014 and 2015, the number of pupils who applied for a particular school as 
their first choice increased by 25%.  
In 2015, the number of applicants for that school was 425.   
 
Calculate the number of applicants in 2014. 

   
 
 
 
 
 

 

  Answer .........……………………… [2] 
_________________________________________________________________________ 
    
10 The probability that it will rain on any particular day is 0.3. 

 
Calculate the probability that on two consecutive days, it will rain on only one of  
the days. 

   
 
 
 

 

  Answer .........……………………… [2] 
_________________________________________________________________________ 
    
11 The table below shows the number of internet-connected devices in some households. 

 

Number of devices 1 2 3 4 5 6 

Number of households 2 4 x 7 5 3 
 

    
 (a) If the modal number of devices is 4, state the maximum possible value of x. 
   

 
 

  Answer (a) …….………………….  [1] 
    
 (b) If the mean number of devices is 3.6, calculate the value of x. 
   

 
 
 

 

  Answer (b) …….………………….  [2] 
    
 (c) If the median number of devices is 4, write down all the possible values of x. 
   

 
 
 

 

  Answer (c) …….……………………………….  [1] 
_________________________________________________________________________ 
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12 Peter drove from Town X to Town Z, passing by Town Y along the way.  
He took 40 minutes to drive from Town X to Town Y at an average speed of 72 km/h.  
He rested in Town Y for 10 minutes before continuing his journey to Town Z.  
The distance between Town Y and Town Z is 52 km.  
His average speed for the whole journey was 60 km/h.  
 
Calculate 

    
 (a) the distance between Town X and Town Y, 
   

 
 

 

  Answer (a) …….…………..………… km [1] 
    
 (b) the average speed for the journey between Town Y and Town Z. 
   

 
 
 
 
 
 
 
 
 
 
 
 

 

  Answer (b) …….…………..…….… km/h [3] 
_________________________________________________________________________ 
    
13 The point (1, 1) is marked on the diagram.  

 

Sketch the graph of 38 xy   in the answer space below. 

  

Answer  
 
 
 
 
 
 
 
 
 
 
 
 

[1] 
________________________________________________________________________________ 

x 

y 

(1, 1) 

Carousell-examguru 222

e
xa
m
g
u
ru



 8  

 

 CHIJ SNGS Preliminary Examinations 2016 - Mathematics 4048/01     [Turn over 

14 David wants to invest $500 for 3 years.  
Company A offers 8% simple interest per year.  
Company B offers 6% interest per year compounded quarterly.  
 
In which company should David invest his money? Justify your answer. 

   
 
 
 
 
 
 
 
 
 
 
 
 

 

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

_________________________________________________________________________ 
    
15  = {x: x is an integer, 1  x  100} 

A = {x: x is divisible by 11} 

B = {x: x is divisible by 22} 

C = {x: x is divisible by 33} 

    
 (a) List the elements of A  (B  C). 
   

 
 
 
 
 

 

  Answer (a) ………..….………………….  [1] 
    
 (b) Draw, in the answer space, a clearly labelled Venn diagram to illustrate the 

three sets A, B and C. 
   

Answer (b) 
 
 
 
 
 

[2] 
________________________________________________________________________________ 
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16 On the axes shown, P is  3,4 , Q is  2,3    and R is  2,2  . 

 

 
 Find 
    
 (a) the gradient of PQ,  
   

 
 

 

  Answer (a) …….…………..…………….  [1] 
    
 

 

(b) tan QRP ˆ ,  

   
 
 

 

  Answer (b) …….…………..…………….  [1] 
    
 (c) the equation of the line PR,  
   

 
 
 
 

 

  Answer (c) …….…………..…………….  [2] 
    
 (d) the area of triangle PQR,  
   

 
 

 

  Answer (d) …….…………..……… units2  [1] 
    
 (e) the coordinates of two possible points S, such that the four points P, Q, R and S 

are the four vertices of a parallelogram. 
   

 
 

 

  Answer (e) ( …….… , ………. ) or ( .……… , ………. )  [2] 
_________________________________________________________________________ 
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17 

 T1                     T2                                T3                                            T4 

 
 The figures T1, T2, T3 …..  are made up of squares. 

N is the number of rows of squares in each shape. 
S is the number of squares in each shape. 
D is the number of dots in each shape. 
The values of N, S and D in T1, T2, T3  and T4 are recorded in the table below. 
 

Figure T1 T2 T3 T4 

N 1 2 3 4 
S 1 4 p 16 
D 4 10 q 28 

DN
2
 3 6 r s 

 

    
 (a) Find the values of p, q, r and s.  
   

 
 
 
 
 
 

 

  Answer (a) p = ….….… , q = …..…… , r = ..………. ,  s = ..……….   [2] 
    
 (b) Express S  in terms of N.  
   

 
 

 

  Answer (b) …….…………..…………….  [1] 
    
 (c) Express D  in terms of N.  
   

 
 

 

  Answer (c) …….…………..…………….  [1] 
    
 (d) Explain why the number of dots cannot be 42. 
   

 
 
 
 

 

  Answer  ……………………………………...…….…………..…………….  [1] 
_________________________________________________________________________ 
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18 Three points A, B and C are shown below. 
 
Answer (a), (b), (c) and (d) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 (a) Construct the perpendicular bisector of BC.                                                      [1] 
    
 (b) Construct the bisector of angle ABC.                                                                 [1] 
    
 (c) Mark clearly the point, P, which is equidistant from the lines AB and BC, and 

equidistant from B and C.                                                                                  [1] 
    
 (d) The point D is such that ABCD is a parallelogram. Find and label the position 

of D.                                                                                                                   [1] 
_________________________________________________________________________ 
 
 

A 

B 

C 
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19 A gold solid is formed by joining the plane faces of a cone, a cylinder and a 

hemisphere. 
The cone and cylinder have a base radius of 3 cm and height 6 cm. 
The hemisphere has a radius of 7 cm. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 Calculate 
    
 (a) the length of the slant height of the cone,                                                                 
   

 
 
 
 

 

  Answer (a) …….….………..………… cm [2] 
    
 (b) the surface area of the gold solid,                                                                               
   

 
 
 
 
 
 

 

  Answer (b) …….…………..………… cm2 [3] 
    
 (c) the volume of the gold solid.                                                                         
   

 
 
 
 
 
 

 

  Answer (c) …….…………..………… cm3 [2] 

6 

6 

3 

7 
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 The density of gold is 19.32 g/cm3.  
 
A gold bar has length 25 cm, width 7 cm and height 3.5 cm. 
Five gold bars were melted down and all the gold was used to make a large number of 
these gold solids. 

    
 (d) Calculate the mass of gold that remains after the gold solids are made, giving 

your answer correct to two significant figures.              
   

 
 
 
 
 
 
 
 
 
 
 

 

  Answer (d) …….…………..……..…….. g [4] 
_________________________________________________________________________ 
 

20 O is the origin.  A is the point (3, p).  B is the point  (4, 5).   

BC  = 








5

6
. 

  

(a) If 

BC  is parallel to  


OA  , find the value of p. 

   
 
 
 
 

 

  Answer (a)  p = ..…………..…………….  [2] 
    
 (b) Find the ratio OA : BC. 
   

 
 
 

 

  Answer (b) …….…………..…………….  [1] 
   
 (c) Find the position vector of M such that OAMB is a parallelogram. 
   

 
 
 
 
 

 

  Answer (c) …….…………..…………….  [2] 
_________________________________________________________________________ 
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21 The diagram, not drawn to scale, shows the speed-time graph of a car and a bus 
during a period of 48 seconds. The car and the bus start from the same point, at the 
same time and travel in the same direction. 

  
 
 
 
 
 
 
 
 
 
 

 (a) Calculate the value(s) of t when the car and bus have the same speed.                
   

 
 
 
 
 

 

  Answer (a) …….…………..…………….  [3] 
    
 (b) Find the value of t when the car overtakes the bus.                                      
   

 
 
 
 
 

 

  Answer (b) …….…………..…… seconds  [3] 
    
 (c) Use the grid below to sketch the distance-time graph of the car for the same 

journey.                                                                                                               
  

   [3] 
________________________________________________________________________ 
   

36

Speed 

(m/s) 

32 

48 

40 

120 Time (t seconds) 

Bus 

Car 
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15a) A  (B  C) = {11,55,77}    
15b)  

 
 
 
 
 
 
 
 
 
 

16a) −5 
16b) 56 

16c) 𝑦 = − 56 𝑥 − 13 

16d) 12.5 𝑠𝑞𝑢𝑎𝑟𝑒 𝑢𝑛𝑖𝑡𝑠 
16e) 𝑆(1,3)  𝑜𝑟  𝑆(3, −7)  𝑜𝑟  𝑆(−9,3) 
17a) p = 9, q = 18, r = 9,  s = 12 
17b) S = N2

 
17c) D = 3N + N2

 
17d) 𝑁 = −3±√9+1682  which is no a whole 

number 
19a) 6.71 𝑐𝑚 
19b) 610 𝑐𝑚2 
19c) 945 𝑐𝑚3 
19d) 4400 𝑔 
20a) p = 2.5      
20b) OA : BC = 1 : 2       
20c) 








 
5.7

1
 

21a) 38.4 
21b) 30 
21c) 

 
 
 
 
 

 

  
  
1 

7

4
,8.0,

5

4
,8.0 2 



 

2a) 165 
2b) 5 files, 3 pens, 4 pencils    
3a) f = 0.3 
3b) 

u = 
fv

vf


 

4 $3100 
5 10 min 
6a) 

 1
2

1
  x < 3 

6b)  1,  0,  1,  2 
7a) 

R
I

6
  

7b) R = 4 ohms   
7c)  

 
 
 
 
 
 
 
 
 

8 cmhl 5.7  

9 340 
10 0.42 
11a) 6 
11b) 9 
11c) 0, 1,2,3……8       
12a) 48 km 
12b) 62.4 km/h 
13  

 
 
 
 
 
 
 
 
 
 
 

14 Company A 

0 

I (amperes) 

R (ohms) 

x

y

(1, 1) 
8

2 

 

A 
B 

C 
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Answer all the questions. 
   
 

1 
 

(a) Express as a single fraction in its simplest form  
 272

7

72

2
1







xx

x
.    [3] 

    
  

(b) Simplify  2353

9

10
5   baba .                                                                            [2] 

    
 (c) Factorise fully  
    
  (i)    pqpqp  44411 2 ,                                                                               [2] 

    
  (ii)   22 41430 nmnm  .                                                                                   [2] 
    
  

(d) Solve the equation  1
32

51






x

x

x
.          [3] 

_________________________________________________________________________ 
    
2 Twenty five boys took a quiz.  

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

1 4  7  

2 3  5  7  7  9  

3 0  1  2  3  3  5  7  7  8  9  9  9  

4 3  4  6  6  7  

5 0 
Key 
1 | 4 means 14 marks 

 
 
 
 
 
 
 
 
 
 
 

 (a) Find  
    
  (i)    the median mark,                                                                                       [1] 
    
  (ii)   the interquartile range.                                                                               [3] 
    
 Twenty five girls took the same quiz. 

The median mark and interquartile range of the girls’ marks are 35 and 6 respectively.  
    
 (b) Compare and comment on the performance of the boys and girls in  

this quiz.                                                                                                            [2]                                  
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3 PQRS is a quadrilateral. M is the mid-point of PQ. 

PQ  = a ,  


PS  = b and  


QR  = 

5

6
b  

3

1
a.  

 

    
  

(a) Find  

SR   in terms of  a and b.                                                                          [1] 

    
 (b) Use vectors to show that PS and MR are not parallel.                                       [2] 
_________________________________________________________________________ 
    
4 In the diagram, PXR, QYR, and XYZ are straight lines.  

PQ is parallel to XZ, QZ = RZ, 
5

3


XZ

YZ
 and RQP ˆ = 90o.   

  
 
 
 
 
 
 
 
 
 

 (a) Show that triangles QYZ and RYZ are congruent.                                             [3] 
    
 (b) Show that triangles PQR and XYR are similar.             [2] 
    
 (c) Find  
    
  

(i)    
RYZ

XYR



 of area

 of area
,                                                                                           [1] 

    
  

(ii)   
PQR

XYR




 of area

 of area
.                                                                                          [1] 

_________________________________________________________________________ 
   

 
 

    

P Q 

R 

X 

Y 
Z 

S 

P M 

R 

a 
Q 

b b  a 
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5 Jeannie bought some health drink for $6400. She paid $x for each litre of the drink. 
    
 (a) Find, in terms of x, an expression for the number of litres she bought.    [1] 
    
 (b) She gave away 8 litres of the drink to her friends. She sold the remainder of the 

drink for $50 per litre more than she paid for it. Write down an expression, in 
terms of x, for the sum of money she received.                                                 [1] 

    
 (c) She made a profit of $2960.  
    
  (i)  Write down an equation in x to represent this information, and show that it  

reduces to 0000404202  xx .                                                             [2] 

    
  (ii)  Solve the equation 0000404202  xx .       [3] 

    
 (d) Find the number of litres of drink Jeannie sold.                                                [1] 
_________________________________________________________________________ 
    
6 Two satay stalls sell 3 types of satay.  

The number of sticks of each type of satay sold per day is given by the matrix S. 
 

S = 
BStall

AStall
BeefMuttonChicken

300500200

200300400








 

 
 (a) The price of each stick of chicken, mutton and beef satay is $0.35, $0.45 and 

$0.40 respectively. 
 
Represent these prices in a 3×1 column matrix P.                                        [1] 

    
 (b) Evaluate the matrix  T = SP .                     [1] 
    
 (c) State what the elements of T represent.        [1] 
    
 (d) In June 2016, Stall A operated 20 days and Stall B operated 25 days.  

 
Use matrix multiplication to find the total amount of money collected by the  
two stalls in June 2016.                                                                                     [2] 

    
 (e) In July, the number of sticks of each type of satay sold per day is increased by 

10%. The information is given by the matrix Q. 
 

Q = 
BStall

AStall
BeefMuttonChicken

330550220

220330440








 

 
Write down the matrix  R  such that  Q  =  SR.                                                [1] 

_________________________________________________________________________ 
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7 A box contains 5 Chocolate doughnuts, 3 Glazed doughnuts and 1 Strawberry 
doughnut. 

    
 (a) Two doughnuts were taken out of the box at random, without replacement. 
    
  Copy and complete the tree diagram to show this information.                        [3] 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
    
 (b) Find, as a fraction in its simplest form, the probability that 
    
  (i)     the two doughnuts are the same flavour,                                                   [3] 
    
  (ii)    at least one of the doughnuts is Chocolate.                                               [2] 
_________________________________________________________________________ 
  

 
 
 
 
 
 
 
 
 
 
 
 
 

  

              

 

First Second 

C 

G 

S 

C 

C 

C 

G 

G 

G 

S 

S 

S 
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8 In the diagram, the points P, Q, R, S and T lie on a circle, centre O.  
XTY is a tangent to the circle. Angle PRS = 109o and angle PST = 41o. 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 (a) Find, giving reasons for each answer, 
    
  (i)     SQP ˆ ,            [1] 

    
  (ii)    STP ˆ ,            [1] 
    
  (iii)   STY ˆ ,            [2] 
    
  (iv)   PTO ˆ .            [2] 
    
 (b) OABC is a sector of a circle, centre O and radius 8 cm. The perimeter of the 

sector is 30 cm. 
   

 
 
 
 
 
 
 
 
 
 

    
  (i)     Show that angle AOC = 1.75 radians.        [1] 
    
  (ii)    Calculate the area of the shaded region.       [3] 
_________________________________________________________________________ 
    
   

 
 

P 

Q 

R 

S 

T 

X 

Y 

O 

41o 

109o 

B 

A C 

O 

8 cm 
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9  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 The diagram shows a field, ABCDE, which is crossed by two paths, AC and AD. 
AD is perpendicular to CD. AB = 42 m, AD = 60 m, DE = 55 m, angle BAC = 48° and 
angle ACB = 32°. 

    
 (a) Show that AC = 78.05 m, correct to four significant figures.                            [2] 
    
 (b) Calculate CD.                                                                                                     [2] 
    
 (c) A bird is at P, which is 8 m vertically above E.  

Calculate the angle of depression of D from P.                                                 [2] 
    
 (d) Given that the area of triangle ADE is 1300 m2, calculate angle ADE.             [2] 
    
 (e) D is due east of A. 

Calculate the bearing of E from A.                                                                    [3] 
_________________________________________________________________________ 
  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  

A 

B 

C 

D 

E 

48° 

32° 

42 

60 

55 

North 
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10 Answer the whole of this question on a sheet of graph paper. 
    
 

The variables x and y are connected by the equation 40
60

4

5 2


x

x
y .  

Some corresponding values of x and y are given in the following table. 

x 1 1.5 2 3 3.5 4 4.5 5 6 

y p  81.2  5  75.8  54.7  5  35.1  25.3  15  

 

    
 (a) Find the value of p.                                                                                            [1] 

    
 (b) Using a scale of 2 cm to represent 1 unit, draw a horizontal x-axis for  

1  x  6.  
Using a scale of 2 cm to represent 5 units, draw a vertical y-axis for  

 15  y  25.  
On your axes, plot the points given in the table and join them with a smooth 
curve.                                                                                                                 [2] 

    
 (c) Using your graph, find the range of values of x for which 

 040
60

4

5 2


x

x
.                                                                                           [3] 

    
 (d) By drawing a tangent, find the gradient of the curve at the point where 

x = 4.                                                                                                                  [2] 
    
 (e) Draw the tangent to the curve at the point where the gradient is  10 . 

Write down the equation of this tangent.                                                           [2] 
    
  

 

(f) The line l intersects the curve 40
60

4

5 2


x

x
y  at x = 2 and x = 6. 

    
  (i)      Find the equation of  l.                                                                             [2] 
    
  It is given that x = 2 and x = 6 are solutions of the equation 

02405 23  BxAxx . 
    
  (ii)     By using your answer from (f)(i), find the value of A and of B.             [3] 
__________________________________________________________________________ 
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11 Diagram I shows a pencil before it is sharpened. It is made up of a piece of 
cylindrical carbon encased in wood. The length of the pencil is 19 cm. 
Diagram II shows the cross-sectional area of the pencil. ABCDEF is a regular 
hexagon with side 0.45 cm. The diameter of the carbon is 0.2 cm. 
  

 
 
 
 
 
 
 
 
 
 
                                           Diagram I                                                Diagram II 
 (a) Find 
    
  (i)     the interior angle of the regular hexagon ABCDEF,                                 [2] 
    
  (ii)     CF.                                                                                                           [1] 
    
 (b) Show that AE = 0.7794 cm.                                                                               [2] 
    
 (c) Calculate the area of the regular hexagon ABCDEF.                                        [2] 
    
 (d) Calculate the volume of the carbon as a percentage of the volume of the  

pencil.                                                                                                                [2] 
    
 Diagram III shows ten of these pencils which just fit into a rectangular box which is 

open on one side.  
Diagram IV shows ten of these pencils which just fit into a box whose cross-sectional 
area is an equilateral triangle which is open on one side. 

 
 
 
 
 
 
 
 
 
 
                
Diagram III                                                                  Diagram IV        
                
 (e) The boxes are made of cardboard which cost $10 per m2.  

Determine which box will be cheaper to produce for 1000 boxes.  
Justify your decision with calculations.                                                            [5] 

__________________________________________________________________________ 

0.45

A B 

C 

D E 

F 

0.2 
19 
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8b) (ii) 24.5 cm2 
9b) 49.9 𝑐𝑚 
9c) 8.3° 
9d) 52.0° 
9e) 148.9° 
10a) 21.25 
10c) 1.65 < x < 4.65 
10d) m = 6.25 
10e) y = -10x+15 
10f) (i) y=5x-15 
 (ii) A=-20 & B=-100 
11a) (i) 120° 
 (ii) 0.9 𝑐𝑚                        
11c) 0.526 𝑐𝑚2 
11d) 5.97% 
11e) Design IV will be cheaper to produce           

for 1000 boxes 
 

1a) 

 72 2

1456





x

x
 

  
1b) 9𝑏72𝑎6 

1c) (i) (11𝑝 − 1)(𝑝 − 4𝑞) 
 (ii) 2(3𝑚 + 2𝑛)(5𝑚 − 𝑛) 
1d) 𝑥 = 13           𝑜𝑟         3 

2a) 35 marks 
2b) 13 marks 
3a) 

3

2
a + 

5

1
b                 

4c) 
(i) 

3

2

 of area

 of area





RYZ

XYR
 

 
(ii) 

4

1

2

1

 of area

 of area
2












PQR

XYR
 

5a) 

x

6400
 

5b) 






  60008

000320
x

x
 

5c) (ii) x =  500  or  x = 80    
5d) 72 

6a) 

















40.0

45.0

35.0

 

6b) 









415

355
 

6c) The total amount of money collected 
by each stall (per day from the 
selling the satay)   

6d) $17 475 

6e) 

















1.100

01.10

001.1

 

7b) (i) 
56 

 (ii) 
1336 

8a) (i) 109o 
 (ii) 71o 
 (iii) 68o 
 (iv) 49

o 
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SECONDARY FOUR

Candidates answer on the Question Paper.

READ THESE INSTRUCTIONS FIRST

Write your name, class and register number on all the work you hand in.
Write in dark blue or black pen.
You may use a pencil for any diagrams or graphs.
Do not use paper clips, highlighters, glue or correction fluid.

Answer all the questions.
If working is needed for any question it must be shown with the answer.
Omission of essential working will result in loss of marks.
You are expected to use a scientific calculator to evaluate explicit numerical 
expressions. 
If the degree of accuracy is not specified in the question, and if the answer is not exact, 
give the answer to three significant figures. Give answers in degrees to one decimal 
place.
For , use either your calculator value or 3.142, unless the question requires the answer 
in terms of .

The number of marks is given in brackets [  ] at the end of each question or part 
question.
The total number of marks for this paper is 80.

This paper consists of 15 printed pages, including the cover page.
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2

Mathematical Formulae

Compound interest

Total amount = 

Mensuration

Curved surface area of a cone = 

Surface area of a sphere = 

Volume of a cone = 

Volume of a sphere = 

Area of triangle ABC = 

Arc length = , where  is in radians

Sector area = , where  is in radians

Trigonometry

Statistics

Mean = 

Standard deviation = 

          

2
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3

1 Calculate   giving your answer correct to

(a) 5 decimal places,
 
                                                                                            Answer (a)………...……………… [1]

(b) 5 significant figures.

                                                                                            Answer (b)………...……………… [1]

2 A sequence of numbers is given as follows;

1st line: 12 + 1 –1 = 1

2nd line : 22 +2 – 1= 5

3rd line: 32 +3 – 1= 11

4th line:42 + 4 – 1 = 19 

(a) Write down an expression, in terms of n, for the nth term in the sequence.
 

                                                                                         Answer (a)………...……………… [1]

(b) Calculate the value of the 67th term of the sequence.

                                                                                         Answer (b)………...……………… [1]

3 (a) Given that  find the value of x.
 

                                                                                         Answer (a)                                    [1]

(b) Light travels 1 metre in 3.3 nanoseconds.
Find the total distance, in metres, that light will travel in 6.6 microseconds.

                                                            Answer (b)                                          m[1]

4
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4

PQ is parallel to RS.

(a) Find 
 

                                                                                         Answer (a)                                     [1]

(b) Find 

                                                                                         Answer (b)                                     [1]

5 A group of students were asked to determine which of the following allows more water 
to flow through in a given time:

A
Two hoses with 

diameters of 5 cm each.
OR B

A hose with a
diameter of 8 cm.

Paul chooses A. His reasoning is that the two hoses have a bigger combined diameter
of 5 + 5 = 10 > 8. Is Paul right? Explain.

Answer…...………….………………………………………………………………………

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

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

6 Simplify 

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

7  Some students were interviewed to find out the languages they spoke at home.

 

4
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(a) Describe, as simply as possible, in words, the set 

Answer (a) ..………….………………………………………………………………………

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

(b) On the Venn Diagram, shade the region which represents 

 [1]

It is given that ,  and 

(c) If , find the number of students who did not speak either English or their Mother 
Tongue.

                                                                                         Answer (c)………...……………… [1]

8 (a) Factorise 

                                                                                         Answer (a)………...……………… [1]

(b) Factorise completely  

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

9 Boris and Bram jog on a circular track with radius 15 m. Boris jogs with a constant speed 
of  and Bram jogs with a constant speed of  If both boys start jogging in the opposite 
direction from point A at 08 10, when will they meet again at A?

VICTORIA SCHOOL 16/S4PR2/EM/1
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6

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

10 Two similar marbles made from the same material have radii in the ratio of 2 : 5.  

(a) If it costs $2 to paint the small marble, calculate the cost to paint the large marble 
using the same paint.

 

                                                                                         Answer (a) $ ……...……………… [1]

(b) If the mass of the larger marble is 250 g, what is the mass of the smaller marble?

                                                                                         Answer (b)………...……………g [2]

11 A painter takes 4 days to paint a house. His apprentice takes 2 more days to paint the same 
house.

(a) Find the number of similar houses that the apprentice can paint in 30 days.

 

6
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                                                                                         Answer (a)………...………houses   [1]

(b) If the painter and the apprentice paint the house together, how many days will it take
the both of them to complete painting 1 house?

                                                                                         Answer (b)………...…………days   [2]

12 (a) Sketch the graph of  
.

Answer (a)                                        

[2]

(b) Write down the equation of the line of symmetry of the graph of  

Answer (b)                                               [1]

13 The cumulative frequency curve below shows the marks obtained, out of 100, by 60 
students in an Elementary Mathematics paper.

VICTORIA SCHOOL 16/S4PR2/EM/1
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8

(a) Find interquartile range of the distribution.

 

                                                                                         Answer (a)………...…………marks   [1]

(b) The same 60 students also sat for the Additional Mathematics paper.  The box-and-
whisker diagram below illustrates the marks obtained.  The maximum mark was 
again 100.

A parent commented that the Elementary Mathematics paper was easier than the 
Additional Mathematics paper.  

Do you agree?  Give a reason for your answer.

Answer (b) ………….………………because…………………………………………

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

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

14 The period of oscillation, T seconds of a string varies directly as the square root of the 
length of the string, l cm.  When the length of the string is 36 cm, the period of the 
oscillation is 0.3 seconds.  

(a) Find the length of the string when the period of oscillation is 0.4 seconds.

8
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9

                                                                                         Answer (a)………...……………cm [2]

(b) Calculate the percentage change in l if T is decreased by 30%.

                                                                                         Answer (b)………...………………% [2]

15 (a) The lowest point of a quadratic curve is  It intersects the y-axis at Write down the 
equation of the curve in the form , where a, b, c are integers.

 

Answer (a) y                                       [2]

(b) Hence solve the equation , giving your answers correct to two decimal places.

                                                            Answer (b)  x                                      [2]

16 (a) Is it possible to draw a regular polygon whose exterior angle is ? 
Give a reason for your answer.

Answer (a)…...………………………………………………………………………………

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

(b)

VICTORIA SCHOOL 16/S4PR2/EM/1
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10

In the diagram above, ABC… is part of a polygon.  is  The size of the remaining interior 
angles are each equal to  Find the number of sides of this polygon.

Answer (b)                                               [2]

17 Vernon travels to school either by bus or by car. The probability of being late for
        school is  if he travels by bus and  if he travels by car.

(a) Find the probability that he will be late on just two out of three days if he travels
               by bus on three consecutive days.

 

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

(b) If the probability that he travels by bus is , find the probability that he will
              be late for school on any given day.

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

18 The graph shows the charges made by a telecommunication company for making local 
phone calls lasting up to 70 minutes. The total cost is made up of a fixed charge, $3.00, 
together with a charge of $x per minute for making local phone calls.

10
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[1]

(a) State the cost of making 44 minutes of local phone call.
 

                                                                                         Answer (a) $ ……...……………… [1]

(b) (i) A second telecommunication company that does not have a fixed charge, charges
8¢ per minute for the first 50 minutes and 15¢ per minute after that. 

Draw a graph, on the same axes, to represent the charge made by this second 
company.

(ii) Find the range of times,  T, for which it would be cheaper to subscribe to the
second company. 

Answer (b)(ii)                                   [1]

19 In the diagram, ABCD is a parallelogram with,  and  EF intersects HD and HC at G and K 
respectively.
If the area of , find the area of

(a) ,
 

                                                                                         Answer (a)………...…………… [2]
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(b)

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

20 The diagram shows a circle with centre O and radius 7 cm inscribed in a regular octagon 
of sides 5.8 cm each.  

(a) Calculate the area of the octagon.

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

(b) Find the total area of the shaded region between the circle and the octagon.

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

21 (a) Solve the equation 

Answer (a)                                       [2]

(b) 216 cubes, each having edges of 2.6 cm, measured to the nearest 0.1 cm, fit exactly 
into a larger cubic box. Find the

(i) greatest possible length of the cubic box,

12
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13

Answer (b)(i)                              [2]

(ii) least possible volume of the cubic box.

Answer (b)(ii)                           [1]

22 The equation of a straight line is  

(a) Find the gradient of the line.

                       

Answer (a)                                      [1]

(b) Find the equation of the line, parallel to , which passes through the point 

Answer (b)                                      [2]

(c) Find the distance between the points at which these two lines cut the x-axis.

                                                                Answer (c)                                units [2]

23 (a) In the diagram, O is the centre of the circle ADBC. AB and CD are two perpendicular
diameters. L and R are points on AB.  N and P are points on CD. M and Q are points 
on the circumference of the circle. LMNO and OPQR are two rectangles.

Explain briefly why LN and PR are equal in length.

Answer (a) ……………………………………………………………………………..

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

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

(b) In the diagram, the points A, B, C, D and E lie on a circle, centre O.

VICTORIA SCHOOL 16/S4PR2/EM/1

Carousell-examguru 252

e
xa
m
g
u
ru



14

BOE is a diameter,  
AE is parallel to CD.

(i) Find  

      Answer (b)(i)                     [2]

(ii) Hence show that triangle ACE is an equilateral triangle.

Answer (b)(ii) ……….…………………………………………………………
        …...........
…………………………………………………………..……………

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

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

24 The point H represents the position of a harbour located along a coastline. Another point J 
represents the position of a jetty situated along the same coastline. The point L represents 
the position of a lighthouse. 
It is given that 

(a) Using a scale of 1: 20000, construct the [2]

Answer (a) and (c)

14
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(b) Measure and write down the distance LH.

Answer (b)                                  m  [1]

(c) A yacht sails directly from H to L. By drawing a suitable line, measure and write 
down its closest distance to the jetty.

Answer (c)                                  m  [2]

End of Paper

This document is intended for internal circulation in Victoria School only. No part of this document may be reproduced, stored in a retrieval

system or transmitted in any form or by any means, electronic, mechanical, photocopying or otherwise, without the prior permission of the

Victoria School Internal Exams Committee.

2016 Victoria School Prelim 2 Mathematics Paper 1 Answer Key

1a 0.00504

1b 0.0050408   

2a

2b 4555

3a

3b 2000 m

4a

4b

5
No, Paul is wrong. The hose in B with a larger cross sectional area allows more water
to flow through than in A.

6

7a  is the set of students who spoke only in their Mother Tongue at home

7b

7c 61 students

8a

8b

9

10a $12.50

10b 16g

11a 5 days

VICTORIA SCHOOL 16/S4PR2/EM/1
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11b days

12a

12b

13a 39 marks

13b Disagree.  Median marks in Elementary Mathematics paper is lower.

14a 64

14b Increase by 69%

15a

15b

16a No. is not divisible by 7  

16b 9 sides

17a

17b

18a $5.20

18bi
i

19i 50

19ii 20

20a 162.4

20b 8.4

21a

21bi 15.9

21bi
i

22a

22b  

22c

23b

24a Constructions

24b 2055 m

24c 790 m

16
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Mathematical Formulae 

 

Compound interest 

Total amount = 1
100

n
r

P
  
 

 

 

Mensuration 

Curved surface area of a cone = rl  

Surface area of a sphere = 24 r  

Volume of a cone = 21

3
r h  

Volume of a sphere = 34

3
r  

Area of triangle ABC = 
1

sin
2

ab C  

Arc length = r , where   is in radians 

Sector area = 21

2
r  , where   is in radians 

 

Trigonometry 

sin sin sin

a b c

A B C
   

2 2 2 2 cosa b c bc A    

 

Statistics 

Mean = 
fx

f




 

Standard deviation = 
22

fx fx

f f
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1 Calculate   
0.00234 9.45

,
29.5


giving your answer correct to 

  (a)  5 decimal places, 
   
    0.00504    ---- [B1] 
 
 (b) 5 significant figures. 
 
    0.0050408   ---- [B1] 
 

 
2 A sequence of numbers is given as follows; 
 

  1st line:  12 + 1 –1 = 1 
  2nd line : 22 +2 – 1= 5 
  3rd line:  32 +3 – 1= 11 
  4th line: 42 + 4 – 1 = 19  

 
 (a)  Write down an expression, in terms of n, for the nth term in the sequence. 
  

  2 1  ------ [B1]n n   

 
 (b) Calculate the value of the 67th term of the sequence. 
 
   4555  ------- [B1]   
 

 

3 (a)  Given that 
2 1

4 23 3   3x


   , find the value of x. 
  

  

2 1
4 23 3   3

2 1
4

2

   8 4

        9 4

4
             ------- [A1]

9

x

x

x x

x

x


 

   

  
 

 

 

 
 (b) Light travels 1 metre in 3.3 nanoseconds. 
  Find the total distance, in metres, that light will travel in 6.6 microseconds.  
 

   

9

6

6

9

3.3 nanoseconds 3.3 10  seconds

6.6 microseconds 6.6 10  seconds

6.6 10
Distance travelled

3.3 10

                               2000 m  --------- [A1]
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4 
    
 
 
 
 
 
 
 
 
 
 
 PQ is parallel to RS. 
 
 (a)  Find x. 
     

   
180 46 24

  110  ------- [A1]

x    


 

  
 (b) Find y.  
 

  
180 46 52

  82  ------- [A1]

y    


 

 

 
5 A group of students were asked to determine which of the following allows more water  
 to flow through in a given time: 
  

A 
Two hoses with  

diameters of 5 cm each. 
OR B 

A hose with a 
diameter of 8 cm. 

 
 Paul chooses A. His reasoning is that the two hoses have a bigger combined diameter 
 of 5 + 5 = 10 > 8. Is Paul right? Explain. 
 

 

 
 

2 2

2 2

No, Paul is wrong.  ----- [B1]

Total cross-sectional area of 2 2.5 12.5  cm .

Total cross-sectional area of 2 4 16  cm .

The hose in  with a larger cross sectional area allows more water 

to flow 

A

B

B

 

 

 

 


through than in . ---- [A1]A

 

 

 

6 Simplify  2236 25 1 .b b   

 

     
   

   
   

22 2236 25 1 6 5 1

6 5 1 6 5 1  -------- [B1 - Identity]

6 5 5 6 5 5

11 5 5  ------- [A1]

b b b b

b b b b

b b b b

b b

      
          
    

  

 

 

 

 

P Q 

R S 
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7  Some students were interviewed to find out the languages they spoke at home. 
 

 

 
 
 

The set of students who were interviewed

The set of students who spoke English

The set of students who spoke their Mother Tongue

E

M

 




  

 
 (a) Describe, as simply as possible, in words, the set '.M E   
 
  'M E  is the set of students who spoke only in their Mother Tongue at home. [B1] 
 
 
 (b) On the Venn Diagram, shade the region which represents ( ) '.E M E   

 
 
 
 
 

[B1 – Correct Shading] 
 
 
 
 It is given that n( ) 256  , n( ) 195E   and n( ) 123.M   

 
 (c) If M E , find the number of students who did not speak either English or their 

Mother Tongue. 
 

  

Number of students who did not speak either English or their Mother Tongue

256 195

61  --------- [B1]

 


 

 

 

8  (a) Factorise completely  2 2– 2 .x xy y  

 

  
 2

2 2

 ------ [B1]

– 2x

y

y

x

x y

 


 

 
      

 (b) Factorise completely  3 23 4 12.x x x    
 

  
   

  
     

3 2

2

2

3 4 12

3 4 3   -------- [B1]

4 3

2 2 3  -------  [A1]

x x x

x x x

x x

x x x

  

   

  

   

 

   
  
  
 

 
E M 
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9 Boris and Bram jog on a circular track with radius 15 m. Boris jogs with a constant speed 

of 10.15  ms   and Bram jogs with a constant speed of 10.25π ms .  If both boys start 
jogging in the opposite direction from point A at 08 10, when will they meet again at A? 

 

 

2 (15)

0.15

                                                     

Time taken for Boris to finish 1 lap

Time taken for Bram 

  200 s   

2 (15)
               -to -- finish 1 lap ---- [M1]

0.25

              













3 2 3

3 2

                                         120s

200 2 5 ,120 2 3 5

2 3 5    -------- [M1]

                                 600 s

                        

LCM of

 

 200 and 120

Time they 

        10 mins

w



     

 





 
ill meet again  10 min after 08 10

                                            08 20 ---------- A1




 

 

 
10 Two similar marbles made from the same material have radii in the ratio of 2 : 5.   
  
 (a)  If it costs $2 to paint the small marble, calculate the cost to paint the large marble 

using the same paint. 
   

 

2

2

Since the  are similar,

Surface area of large 5

Surface area of small 2

5
Cost to paint larger marble $2

2

                             

marbles

marble

m

               $12.50  ------- [

rble

A

a

   
 

    
 

 1]

 

 
 
 (b) If the mass of the larger marble is 250 g, what is the mass of the smaller marble? 
  
 

  

3

3

Since the marbles are similar,

Mass of small marble 2
 ------- [B1]

250 5

2
Mass of small marble 250

5

                                   16 g  ------- [A1]
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11 A painter takes 4 days to paint a house. His apprentice takes 2 more days to paint the same 
house. 

 
 (a)  Find the number of similar houses that the apprentice can paint in 30 days. 
 

    

No. of days the apprentice takes 4 2

                                                  6

30
No. of houses he can paint in 30 days 

6

                                                               5  --

 


 

 --- [A1]

 

 
 (b) If the painter and the apprentice paint the house together, how many days will it take 

the both of them to complete painting 1 house? 
 

  

1 1
Rate for painter ,  Rate for apprentice

4 6

1
No. of days taken if they paint together ----- [M1]

1 1

4 6

12
                                                                

5

                               

 

 




2
                                 2 ----- [A1]

5


 

 

  

12 (a) Sketch the graph of   21
2 2 .

2
y x    

 
 Answer (a)                                         
 
 
 
 
 
 
 
 
 
 
 
 
 
       

 

 (b) Write down the equation of the line of symmetry of the graph of   21
2 2 .

2
y x    

    Equation of the line of sy 2  --mmetr ---- y 1] [Bx    

 
 

 

x 

y 

O  

 

B1 – Correct Parabola 

B1 – Turning Point  2,2  &   

 4, 0.x x    
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13 The cumulative frequency curve below shows the marks obtained, out of 100, by 60 
students in an Elementary Mathematics paper. 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 (a)  Find interquartile range of the distribution. 
 

    
Interquartile range 69 30                           [or 68 30 38 marks]

                             39 marks -------- [A1]

   


 

 
 
 (b) The same 60 students also sat for the Additional Mathematics paper.  The box-and-

  whisker diagram below illustrates the marks obtained.  The maximum mark was 
  again 100. 

 
 
   A parent commented that the Elementary Mathematics paper was easier than the 

   

   Additional Mathematics paper.   

   Do you agree?  Give a reason for your answer. 

   Disagree.  Median marks in Elementary Mathematics paper is lower. ------- [B1, B1] 

 
 
 
 
 
 

0 

Marks 

Cumulative 
Frequency 

60 20 40 80 100 

10 

20 

30 

40 

50 

60 
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14 The period of oscillation, T seconds of a string varies directly as the square root of the 

length of the string, l cm.  When the length of the string is 36 cm, the period of the 
oscillation is 0.3 seconds.   

 
 (a) Find the length of the string when the period of oscillation is 0.4 seconds. 
 

  

2

,   is a constant

When 0.3, 36

0.3
0.05  ------ [B1 for finding 0.05]

36

0.05

When 0.4,

        0.4 0.05

        8 64 cm   ------ [A1]

T k l k

T l

k k

T l

T

l

l l


 

   

 




  

 

      
 (b) Calculate the percentage change in l if T is decreased by 30%. 
 

  

 

 
   

 

2

2

2 2

2

Old : 0.05  20

When  is decreased by 30%,

New: 0.7 0.05   14  

14 20
% change in 100%  ------ [M1]

20

                        51% ------ [A1]

old old

old old

old old

old

T l l T

T

T l l T

T T
l

T

  

  


  

 

 

 

 

15 (a) The lowest point of a quadratic curve is  1, 6 .   It intersects the y-axis at 5. Write 

down the equation of the curve in the form  2
y a x b c   , where a, b, c are 

integers. 
 

  

 
 

 

2

2

Since 1, 6  is the lowest point 1, 6

1 6  ------ [B1]

At 0, 5, 1

1 6  ------ [A1]

b c

y a x

x y a

y x

     

  

    

  

 

  (b) Hence solve the equation  2
0a x b c   , giving your answers correct to two 

decimal places. 
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2

2

1 6 0 ------ [M1]

1 6

1 6

1 6  or  1 6  

3.45 or 1.45        ------ [A1]

x

x

x

x x

x x

  

 

  

      
   

 

16 (a) Is it possible to draw a regular polygon whose exterior angle is 7 ?  
 Give a reason for your answer.   

 
   

 
 (b) 
    
 
 
 
 
 
 
 
 In the diagram above, ABC… is part of a polygon. ABC  is 148 .  The size of the 

remaining interior angles are each equal to 139 . Find the number of sides of this polygon. 
  

   

Exterior 180 148 32

Let  be the number of sides of the polygon.

Since the sum of exterior angles of polygon 360

32 1 180 139 360  ------ [B1]

       32 41 41 360

                      41 3

ABC

n

n

n

n

     

 

      

  
 69

                          9 ------ [A1]n 

 

 

 
17 Vernon travels to school either by bus or by car. The probability of being late for 

        school is 
1

5
 if he travels by bus and 

1

20
 if he travels by car. 

 
 (a)  Find the probability that he will be late on just two out of three days if he travels 
                by bus on three consecutive days. 
 

    

1 1 4
Probability 3------ [M1]

5 5 5

12
                  ------ [A1]

125

   


 

 

 (b) If the probability that he travels by bus is 
2

3
, find the probability that he will 

               be late for school on any given day. 
 

B 

A C  

No. 360 is not divisible by 7  ------ [B1, B1] 

Exterior 180 148 32

Number of sides of polygon

360 32
= +1 ------ [B1]

41

9 ------ [A1]

ABC     
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10 20 30 40 50 60 70 80 

7 

6 

5 

4 

3 

2 

1 

90 100 

time of local phone call made (mins) 

  

1 1 2 1
Probability  ----- [B1]

3 20 3 5

3
                  ------ [A1]

20

   


  

 

 
 
18 The graph shows the charges made by a telecommunication company for making local 

phone calls lasting up to 70 minutes. The total cost is made up of a fixed charge, $3.00, 
together with a charge of $x per minute for making local phone calls. 

  
 
       
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 (a)  State the cost of making 44 minutes of local phone call. 
   
   The cost is $5.20 ------ [B1]  
 

 (b)  (i)  A second telecommunication company that does not have a fixed charge, charges 
8¢ per minute for the first 50 minutes and 15¢ per minute after that.  

  Draw a graph, on the same axes, to represent the charge made by this second 
company. 

 
 (ii)  Find the range of times for which it would be cheaper to subscribe to the second  
  company.  

   The range of time is 0 65.  ----- [B1]T   

 

 
 
 
 
 

P
h
o
n
e 

C
h
ar

g
es

 (
$
) 

[B1 – correct drawing] 

0 

Carousell-examguru 266

e
xa
m
g
u
ru



12 

VICTORIA SCHOOL 16/S4PR2/EM/1 

 
 
 
 
 
 
 
19  In the diagram, ABCD is a parallelogram with //EF AB , cm3 GHAH  and 

2 cm.HB DG   EF intersects HD and HC at G and K respectively. 

 If the area of 218 cmGHK  , find the area of 

 
 (i)  triangle ,DHC  

  

   

2

2

2

 is similar to .

Area   5

Area 3

Area   5
 ----- [B1]

18 3

25
Area 18

9

                   50 cm  ----- [A1]

GHK DHC

DCH

GHK

DCH

DCH

 

       

    
 

  



 

 
 

 (ii) triangle .BCH  

 

  

Let  be the perpendicular height of .

 shares the same height as . 

1
Area 

2

1
                   50 5  ----- [M1]

2

                    20

1
Area 2 20

2

                      

h DCH

BCH DCH

DCH DC h

h

h

BCH


 

   

  



    

 220 cm  ----- [A1]

 

                                                                                 
20 The diagram shows a circle with centre O and radius 7 cm inscribed in a regular octagon 

of sides 5.8 cm each.     
 

(a) Calculate the area of the octagon. 
 

  
2

1
Area of octagon 5.8 7 8 ------ [M1]

2

                         162.4 cm ------ [A1]

   


 

 
 

O 
7 

5.8 

A B 

C D 

E F 
G 

H 

K 

3  

2  

2 3  
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(b) Find the total area of the shaded region between the circle and the octagon. 

 

  

2

2

Area of shaded region 162.4 7  ------ [M1]

                                   8.46 cm  (3SF) ------ [A1]

  


 

 

21 (a)  Solve the equation 
3 7

5 .
2 2

x
x


   

 

  

3 7
5

2 2

3 10 7      ------- [M1]

            6 13

13
              

6

1
               2   ------- [A1]

6

x
x

x x

x

x


 

  
 

 

 

 

 
(c) 216 cubes, each having edges of 2.6 cm, measured to the nearest 0.1 cm, fit exactly   

into a larger cubic box. Find the 
 

(i) greatest possible length of the cubic box. 
 

   

Greatest possible length of cubic box

=  2.65  6  ------- [M1]

=  15.9 cm   ------- [A1]


 

 

 
 

(ii) least possible volume of the cubic box. 
 

   3

3

Least possible volume of cubic box 

= 216  2.55

= 3581.577 cm  ------- [A1]
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22 The equation of a straight line is 1.
3 4

x y
    

 
(a) Find the gradient of the line. 

 

  

1
3 4

4
4

3

1
Gradient is 1 ------- [A1]

3

x y

y x

 

 



 

 

(b) Find the equation of the line, parallel to 1
3 4

x y
  , which passes through the point 

1 1
1 , .

2 2

 
 
 

 

 

  

1 4 3
  ----- [M1]

2 3 2

4 1
2

3 2

4 1
1   ----- [A1 o.e]

3 2

y x

y x

y x

    
 

  

  

 

 
 
 (c) Find the distance between the points at which these two lines cut the x-axis. 

 

  

At 0,

4
For 4 :  3

3

4 3 9
For :  

3 2 8

9
Distance between the two points 3   ----- [M1]

8

7
                                                       1  units  ------- [A1]

8

y

y x x

y x x
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23 (a) In the diagram, O is the centre of the circle ABCD. AB and CD are two perpendicular 
diameters. L and R are points on AB.  N and P are points on CD. M and Q are points 
on the circumference of the circle. LMNO and OPQR are two rectangles. 

 
 
 
 
 
 
 
 
 
 
 
 Explain briefly why LN and PR are equal in length. 
  
 OM and OQ are radii to the circle.  ----- [B1]  

Since OM is the diagonal of rectangle LMNO and OQ is the diagonal of rectangle OPQR 
 => OM = LN = OQ = PR.  ------ [A1]                                                                                           
   
 (b) In the diagram, the points A, B, C, D and E lie on a circle, centre O. 
 BOE is a diameter, ,AB BC 60 .ECD     

 AE is parallel to CD. 
 

(i) Find  .AEB  
 

 
 

120  (opp s of cyclic quad)

1
180 120  ------ [M1]

2

                         30    (base s of isos )

 30  ( s in same segment) ----- [A1]

ABC

BAC BCA

AEB ACB

   

     

   
     

 

   
 
 
 

(ii) Hence show that triangle ACE is an equilateral triangle. 
 

  

60 (alt. , / / )

 90 (Right  in semicircle)

30 (base s of isos )

90 30 60

 is an equilateral triangle.

AEC AE CD

BCE

BCA

ACE

ACE

   
   
    
     


 

 
 
 
 
 
 
 

C 

A O B 

D 

L 

M N 

Q P 

R 

A 

B 

C 

D 

O 

E 

60
o
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24 The point H represents the position of a harbour located along a coastline. Another point J 
represents the position of a jetty situated along the same coastline. The point L represents 
the position of a lighthouse.  

 It is given that 1800 m, 26  and 93 .HJ LHJ HJL        

 
 (a) Using a scale of 1: 20000, construct the .HJL  [2] 
 
  
 Answer (a) and (c) 
 
 

 
 
 
 
 
 (b) Measure and write down the distance LH.   
 
     Answer (b)                                  m  [1] 
 
 (c) A yacht sails directly from H to L. By drawing a suitable line, measure and write 

down its closest distance to the jetty.   
 
     Answer (c)                                  m  [2] 
 

 

End of Paper 
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Mathematical Formulae 

 

Compound interest 

Total amount = 1
100

n
r

P
  
 

 

 

 

Mensuration 

Curved surface area of a cone = rl  

Surface area of a sphere = 24 r  

Volume of a cone = 21

3
r h  

Volume of a sphere = 34

3
r  

Area of triangle ABC = 
1

sin
2

ab C  

Arc length = r , where   is in radians 

Sector area = 21

2
r  , where   is in radians 

 

 

Trigonometry 

sin sin sin

a b c

A B C
   

2 2 2 2 cosa b c bc A    

 

 

Statistics 

Mean = 
fx

f




 

Standard deviation = 
22

fx fx

f f
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Answer all the questions. 
 

1 (a) Victor and Gloria are in an organic farm in Murai Farmway with their families. 
   Victor buys five pieces of tofu and four packets of mushroom for $23.55. 
   Gloria buys four pieces of tofu and three packets of mushroom. 
   She pays with two $10 notes and receives change of $1.80. 
 

(i) Write down a pair of simultaneous equations to represent this information. 
   Use t to represent the cost, in dollars, of a piece of tofu 
   and m to represent the cost, in dollars, of a packet of mushrooms. [2] 
 

(ii) Solve your simultaneous equations to find t and m.  [2] 
 

(iii) Calculate the total cost of buying two pieces of tofu and five packets of  
   mushroom.      [1] 

 
 

 (b) Solve the equation 23 13 4 0,x x    giving the answers correct to three decimal 

  places.       [4] 
 
 

 
2 (a) (i) Express 8064 as the product of its prime factors.   [1] 
 

  (ii) Find the value of k such that 
8064

k
 is the largest possible perfect cube. [1] 

 

  Given that 3 42 3 7.p     Write down the 

    
  (iii) lowest common multiple of 8064 and p, giving your answer as the product 

  of its prime factors,     [1] 
 

(iv) greatest integer that will divide both 8064 and p exactly.  [1] 
 
 
 (b) When n is a whole number, 2 1n   is an odd number. 
 

(i) Write down an expression for the next two consecutive odd numbers after  
   2 1.n        [1] 
 

(ii) Find and simplify an expression for the difference between the squares of  
   the two consecutive odd numbers found in (b)(i).   [2] 
 

(iii) Hence, explain why the difference between the squares of two consecutive  
 odd numbers is always a multiple of 8.    [1] 
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3 The table below shows the ticket prices at the Singapore Garden Festival held at 
 Gardens by the Bay. 
 

Ticket Price 
Adult $20 
Child $12 
Senior Citizen $15 

 
(a) Represent the ticket price for adult, child and senior citizen by a column matrix 

 Q.        [1] 
 

(b) Mr Ang bought 4 adults, 2 children and 1 senior citizen tickets to the festival. 
 Write down a matrix P such that the matrix multiplication R PQ gives the total 
 amount Mr Ang paid for the tickets. Hence, find R.   [2] 

 
(c) The table below shows the number of tickets sold at the festival. 

   
Number of tickets sold  

Day Adult Child Senior Citizen 
Monday 81 c 36 
Tuesday 85 42 s 

 
(i) The ticket sales collected on Monday and Tuesday was $2724 and $2744  
 respectively.  
 Represent these ticket sales in a 2 1  matrix T.   [1] 

 
(ii) Form a matrix multiplication such that the product will be T.  [1] 

 
  (iii) Find the value of c and of s.    [2] 
 
  Gardens by the Bay donated part of their ticket sales to a charity organization.  
  U represents the total amount of money donated to the organization on Monday  
  and Tuesday. 
 

  (iv) Evaluate the matrix  0.15 0.1 .U T    [1] 

 

  (v) Explain what the elements of the matrix  0.15 0.1  represent.  [1] 
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A 

B 

C 

D 

40

54  

86 

48 

4  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 ABD and BCD are two horizontal triangular plots of land. 
 48 m and 86 m.BD CD   
 Angle 40  and angle 54 .BAD BDA     

 A is due north of B and ADC is a straight line. 
 

(a) Calculate 
 

(i) AD,       [2] 
 

  (ii) the total area of the plots of land ABCD,   [2] 
 

(iii) BC.       [2] 
 

(b) Given that Z is a point on CD such that 48 m,ZD  calculate the bearing of B  

 from Z.       [2] 
  

(c) The base of a vertical mast is at B. 
  The greatest angle of elevation of the top of the mast from a point on AC is 17.4 .  
 
  Calculate the angle of depression of C when viewed from the top of the mast. [3] 
 
 

 

North 
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5 (a) Simplify 
3 4 2 1

4 3 2

16 4 27
.

7 21 8

n

n

a b ab a

c c a



      [2] 

 

 (b) Simplify 
 2 2

2 18
.

4 25

u v

u v v



 
     [2] 

 

 (c) (i) Solve the inequality 
6 3 1

2 .
7 8 4

x
x      [1] 

 

  (ii) Hence, state the smallest integer value of x such that 
6 3 1

2 .
7 8 4

x
x    [1] 

 

(d) (i) Express as a single fraction in its simplest form 
1

.
4 3

h

h h


 
 [2] 

 

  (ii) Solve the equation 
1 4

.
4 3 5

h

h h
 

 
    [3] 

 
 

 
6 Answer the whole of this question on a sheet of graph paper. 
  
 The variables x and y are connected by the equation  

    
12

5.y x
x

     

 Some corresponding values of x and y are given in the table below.  
 

x 1 1.5 2 3 4 5 6 7 8 

y 8 p 3 2 2 2.4 3 3.7 4.5 

 

  
 (a) Calculate the value of p.     [1] 
 
 (b) Using a scale of 2 cm to represent 1 unit, draw a horizontal x-axis for 0 8.x 
  Using a scale of 2 cm to represent 1 unit, draw a vertical y-axis for 0 8.y   

   
  On your axes, plot the points given in the table and join them with a smooth  
  curve.       [3] 
 

 (c) Use your graph to find the solutions of 
12 1

8 .
5

x
x

     [1] 

 

 (d) By drawing a tangent, find the gradient of the curve at  6,  3 .  [2] 

 

 (e) By drawing a suitable straight line on your graph, solve 22 11 12 0.x x    [2] 
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7 (a) A is a point  
5 3

4, 1 ,   and .
4 8

AB AC
   

     
   

 

 

   (i) Write down the column vector .BC     [1] 
 

   (ii) Find .BC       [2] 

 

   (iii) P is a point such that 2 .BP PC  

    Find the column vector .AP     [2] 
 

   (iv) Given 

2

3
.

2
11

3

OQ

 
 

  
  
 

 

    What type of quadrilateral is APQB? 
    Justify your answer using vectors.    [3] 
 
 (b)  
 
 
 
 
 
 
 
 
 
 
 
 
 
   OABC is a parallelogram. 

   ,   and 4 .OA OC CT AC  p q  

   ACT, BRT and OCR are straight lines. 
 

(i) Express each of the following, as simply as possible, in terms of p and/or q, 
  

(a) ,OB       [1] 

 

(b) ,OT       [1] 

 

(c) .BT       [1] 
 

(ii) Given that 
4

,  find  if .
5

BR k OC k CR  q p    [1] 

 

   (iii) Find the value of 
area of 

.
area of 

BCR

OCT




    [1] 

O A 

B 
C 

T 

R 

p 

q 
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8 (a)  
 
 
 
 
 
 
 
 
 
 
 
 
 
  The line DF is a diameter of the circle BDEF with centre O. 
  ABC is a tangent to the circle at B. 
  X is the point of intersection of DF and BE. 
  Angle 30  and angle 58 .DBE BEF     

 
(i) Find 

 
(a) angle FBO,     [2] 

 
(b) angle ABF,      [1] 

 
(c) angle DXE.     [1] 

 
(ii) Given that the radius of the circle is 14 cm, find the area of 
 triangle BDF.      [2] 
 
 

 (b) 
 
 
 
 
 
 
 
 
 
 
 
   In the diagram, POR is a quadrant of a circle with radius 6 cm. 
   OR and PQ are parallel. 
   QR is an arc of a circle with centre P. 
 
  Calculate the area and the perimeter of the shaded region.  [4] 

30o 

58o 

X 

O 

C A B 

D 

E 

F 

O 

P Q 

R 

6 
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9 (a) The ages of 50 employees in Company V is shown in the table below. 
 

Age in years 24 28x   28 32x   32 36x   36 40x   40 44x   
Number of 
employees 

7 10 13 8 p 

 
(i) State the value of p.     [1] 

 
(ii) Hence, calculate the 

 
   (a) mean age of the employees,    [1] 
 
   (b) standard deviation.     [1] 
 

(iii) The age distribution of 50 employees in Company W is summarized below. 
 

Mean 29.6 years 
Standard deviation 7.13 years 

 
   Make two comparisons between the ages of employees in both companies. 
          [2] 
 
 (b) A box contains 5 red flags and 8 yellow flags. 
  Two flags are taken from the bag at random without replacement. 
 

(i) Draw a tree diagram to show the probabilities of the possible outcomes. [2] 
  

(ii) Find, as a fraction in its simplest form, the probability that  
 

(a)  the first flag is red and the second flag is yellow,  [1] 
  
   (b) both flags are the same colour,    [1] 
 
   (c) at least one flag is yellow.    [1] 
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10  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Class 4V has chosen the ‘Go Green’ theme for their Social Innovation Project. 
 The diagram above shows the recycling bins structure that they have built. 
 
 The whole structure consists of 3 open identical cylindrical plastic containers fit into a 
 wooden cuboid crate. All the containers and the crate are of negligible thickness. 
 
 3 circles had to be cut from the top of the crate to fit the containers. 
 Each plastic container is placed in the crate such that they are 20 cm away from the 
 sides of the crate, ADHE and BCGF, as well as 20 cm apart from each other. 
 Each plastic container touches the base and sides, ABFE and DCGH, of the crate too. 
 The radius and height of the plastic container are 30 cm and 120 cm respectively. 
 

(a) Write down the dimensions of the crate.    [1] 
 

(b) Calculate the  
 

(i) exact total surface area of the crate that was cut out,  [1] 
 
  (ii) exact total internal surface area of each cylindrical container,  [2] 
 

(iii) total exposed external surface area of the crate.   [2] 
 

(c) The class would like to paint all the exposed external surfaces of the crate yellow. 

  One tin of paint can cover an area of 23.75 m .  How many tins do they need to 
  purchase? Justify your answer.     [2] 

 
(d) If each cylindrical container is filled to the brim, what is the maximum volume of 

 recyclables that can be collected by the class in a single collection? [2] 
 
 

End of Paper 
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2016 Victoria School Prelim 2 Mathematics Paper 2 Answer Key 
 

1a(i) 
5 4 23.55

4 3 18.20

t m

t m

 
 

 

1a(ii) 2.15 and 3.20t m   

1a(iii) $ 20.30 

1b 0.216  (3 d.p.) or     3.466  (3 d.p.)x x    

2a(i) 7 28064 2 3 7    
2a(ii) 126k   

2a(iii) 7 42 3 7   
2a(iv) 504 

2b(i)  2 3n  and  2 5n  

2b(ii)  8 2n  

2b(iii) 
Since 8 is a factor of  8 2 ,n the difference between two consecutive odd 

numbers will always be a multiple of 8. 

3(a) 

20

12

15

 
   
 
 

Q  

3(b) 

 

 

 

4 2 1

20

4 2 1 12

15

   119



 
   
 
 



P

R
 

3(c)(i) 
2724

2744

 
  
 

T  

3(c)(ii) 

20
81 36 2724

12
85 42 2744

15

c

s

 
             

 

 

3(c)(iii) 47  and  36c s   

3(c)(iv)  683  

3(c)(v) 
Elements of  0.15 0.1  represent the percentage of the total ticket sales that 

Gardens by the Bay had donated to the charity organization on Monday and 
Tuesday respectively 

4(a)(i) 74.5 m  (3 s.f.)  

4(a)(ii) 23120 m   (3 s.f.)  

4(a)(iii) 121 m  (3 s.f.)  

4(b) 293  

4(c) 5.8   (1 d.p.)  
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5(a) 
5 281

2

a b

c
 

5(b) 
2

u v
 

5(c)(i) 
3

18
8

x    

5(c)(ii) 18  

5(d)(i)    
2 4 4

4 3

h h

h h

 
 

 

5(d)(ii) 
7

3    or   2
9

h h    

6(a) 4.5p   

6(c) 1.9   or    6.3x x   

6(d) 0.660   (3 s.f.)  

6(e) 1.5   or    4x x   

7(a)(i) 
8

4

 
 
 

 

7(a)(ii) 8.94 units  (3 s.f.)  

7(a)(iii) 

1

3

2
6

3

 
 
 
  
 

 

7(a)(iv) 

  and  

  and  

Thus,  is a parallelogram.

AP BQ AB PQ

AP BQ AB PQ

APQB

 

   

7(b)(i)(a) p q  

7(b)(i)(b) 5 4q p  

7(b)(i)(c) 4 5q p  

7(b)(ii) 
1

1
4

k   

7(b)(iii) 
1

5
 

8(a)(i)(a) 32  
8(a)(i)(b) 58  
8(a)(i)(c) 88  

8(a)(ii) 2176  cm  (3 s.f.)  

8(b) 

2Area of shaded region 18 cm

Perimeter of shaded region 24.6 cm   (3 s.f.)
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9(a)(i) 12p   

9(a)(ii)(a) 34.64  years  

9(a)(ii)(b) 5.45  years  (3 s.f.)  

9(a)(iii) 

The employees in company W are younger than those in company V since the 
mean age of employees in company W is lower than that of company V.           
 
The spread of ages of employees in company W is wider since the standard 
deviation of ages of employees in company W is larger than that of company V. 

9(b)(ii)(a) 
10

39
 

9(b)(ii)(b) 
19

39
 

9(b)(ii)(c) 
34

39
 

10(a) 260 cm by 60 cm by 120 cm 

10(b)(i) 22700   cm  

10(b)(ii) 28100   cm  

10(b)(iii) 283900  cm    (3 s.f.)  

10(c) 3 

10(d) 31020 000  cm    (3 s.f.)  
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Mathematical Formulae 

 

Compound interest 

Total amount = 1
100

n
r

P
  
 

 

 

 

Mensuration 

Curved surface area of a cone = rl  

Surface area of a sphere = 24 r  

Volume of a cone = 21

3
r h  

Volume of a sphere = 34

3
r  

Area of triangle ABC = 
1

sin
2

ab C  

Arc length = r , where   is in radians 

Sector area = 21

2
r  , where   is in radians 

 

 

Trigonometry 

sin sin sin

a b c

A B C
   

2 2 2 2 cosa b c bc A    

 

 

Statistics 

Mean = 
fx

f




 

Standard deviation = 
22

fx fx

f f
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Answer all the questions. 
 

1 (a) Victor and Gloria are in an organic farm in Murai Farmway with their families. 
   Victor buys five pieces of tofu and four packets of mushroom for $23.55. 
   Gloria buys four pieces of tofu and three packets of mushroom. 
   She pays with two $10 notes and receives change of $1.80. 
 

(i) Write down a pair of simultaneous equations to represent this information. 
   Use t to represent the cost, in dollars, of a piece of tofu 
   and m to represent the cost, in dollars, of a packet of mushrooms. [2] 
 

(ii) Solve your simultaneous equations to find t and m.  [2] 
 

(iii) Calculate the total cost of buying two pieces of tofu and five packets of  
   mushroom.      [1] 

 
 

 (b) Solve the equation 23 13 4 0,x x    giving the answers correct to three decimal 

  places.       [4] 
 
 

 
Solutions: 
 
 (a) (i)  
 
 
 
 
  (ii)  
 
 
 
 

5 4 23.55

4 3 18.20

t m

t m

 
 

 

 

5 4 23.55        (1)

4 3 18.20        (2)

(1) 3:      15 12 70.65        (3)

(2) 4:      16 12 72.80       (4)

(4) (3): 2.15

Sub. 2.15 into (2):

4 2.15 3 18.20

3 9.6

3.20

2.15 and 3.20

t m

t m

t m

t m

t

t

m

m

m

t m

 
 

  
  

 



 




 
 

M1 

A1 

Carousell-examguru 288

e
xa
m
g
u
ru



4 

VICTORIA SCHOOL 16/S4PR2/EM/2   

(a) (iii)  
 
 
 
 
 
 
 (b)   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

   Cost 2 2.15 5 3.20

$ 20.30

 

  A1 

    
 

      
 

2

2 2

3 13 4 0

13 13 4 4 3 13 13 4 4 3
     or    

2 4 2 4

13 217 13 217
                   

8 8

0.216  (3 d.p.) or 3.466  (3 d.p.)

x x

x x

x x

  

         
 



  
 



  

 

A2 

M1 

M1 
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2 (a) (i) Express 8064 as the product of its prime factors.   [1] 
 

  (ii) Find the value of k such that 
8064

k
 is the largest possible perfect cube. [1] 

 

  Given that 3 42 3 7.p     Write down the 

    
  (iii) lowest common multiple of 8064 and p, giving your answer as the product 

  of its prime factors,     [1] 
 

(iv) greatest integer that will divide both 8064 and p exactly.  [1] 
 
 
 (b) When n is a whole number, 2 1n   is an odd number. 
 

(i) Write down an expression for the next two consecutive odd numbers after  
   2 1.n        [1] 
 

(ii) Find and simplify an expression for the difference between the squares of  
   the two consecutive odd numbers found in (b)(i).   [2] 
 

(iii) Hence, explain why the difference between the squares of two consecutive  
 odd numbers is always a multiple of 8.    [1] 

  

 
Solutions: 
 
(a) (i)  
 
 
 
 (ii)  
 
 
 
 
 
 
 
 
 
 
 (iii)  
 
 
 
 
 
 
 

7 28064 2 3 7    B1 

6

2

8064
For  to be the largest perfect cube,  needs to be the smallest possible value.

8064
Largest  will be 2 .

2 3 7

126

k
k

k

k

k

  


 

B1 

7 2

3 4

7 4

8064 2 3 7

2 3 7

Lowest common multiple 2 3 7

p

  

  

  

 

B1 
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 (iv)  
 
 
 
 
 
 
 
 
 
 

(b) (i) The next two numbers are  2 3n and  2 5 .n  

 
  
 (ii)  
 
 
 
 
 
 
 
 

 (iii) Since 8 is a factor of  8 2 ,n the difference between two consecutive odd 

numbers will always be a multiple of 8. 
 
 
 

7 2

3 4

3 2

8064 2 3 7

2 3 7

Greatest integer 2 3 7

504

p

  

  

  


 

B1 

     

 

2 2 2 2

2 2

2 5 2 3 4 20 25 4 12 9

                               4 20 25 4 12 9

                               8 16

                               8 2

n n n n n n

n n n n

n

n

        

     
 

 

 

B1 

B1 

M1 

B1 
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3 The table below shows the ticket prices at the Singapore Garden Festival held at 
 Gardens by the Bay. 
 

Ticket Price 
Adult $20 
Child $12 
Senior Citizen $15 

 
(a) Represent the ticket price for adult, child and senior citizen by a column matrix 

 Q.        [1] 
 

(b) Mr Ang bought 4 adults, 2 children and 1 senior citizen tickets to the festival. 
 Write down a matrix P such that the matrix multiplication R PQ gives the total 
 amount Mr Ang paid for the tickets. Hence, find R.   [2] 

 
(c) The table below shows the number of tickets sold at the festival. 

   
Number of tickets sold  

Day Adult Child Senior Citizen 
Monday 81 c 36 
Tuesday 85 42 s 

 
(i) The ticket sales collected on Monday and Tuesday was $2724 and $2744  
 respectively.  
 Represent these ticket sales in a 2 1  matrix T.   [1] 

 
(ii) Form a matrix multiplication such that the product will be T.  [1] 

 
  (iii) Find the value of c and of s.    [2] 
 
  Gardens by the Bay donated part of their ticket sales to a charity organization.  
  U represents the total amount of money donated to the organization on Monday  
  and Tuesday. 
 

  (iv) Evaluate the matrix  0.15 0.1 .U T    [1] 

 

  (v) Explain what the elements of the matrix  0.15 0.1  represent.  [1] 
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Solutions: 
 
(a)  
 
 
 
 
(b)  
 
 
 
 
   
 
 
 
 
 
(c)  (i) 
 
 
 

 
 (ii)  
 
 
 
 
 
 (iii)  
 
 
 
 
 
 
 
 
 
 

 
 (iv)  
 
 
 
 
 
 
 
 

 (v) Elements of  0.15 0.1  represent the percentage of the total ticket sales that 

Gardens by the Bay had donated to the charity organization on Monday and 
Tuesday respectively.                [B1] 

 

 

 

4 2 1

20

4 2 1 12

15

   119



 
   
 
 



P

R  

B1 

A1 

20

12

15

 
   
 
 

Q  B1 

2724

2744

 
  
 

T  B1 

20
81 36 2724

12
85 42 2744

15

c

s

 
             

 

 B1 

1620 12 540 2724

12 564

47

1700 504 15 2744

15 540

36

c

c

c

s

s

s

  




  




 

A1 

A1 

 

 

 

0.15 0.1

2724
0.15 0.1

2744

683



 
  

 


U T

 

A1 
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A 

B 

C 

D 

40

54  

86 

48 

4  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 ABD and BCD are two horizontal triangular plots of land. 
 48 m and 86 m.BD CD   
 Angle 40  and angle 54 .BAD BDA     

 A is due north of B and ADC is a straight line. 
 

(a) Calculate 
 

  (i) AD,       [2] 
 

  (ii) the total area of the plots of land ABCD,   [2] 
 

(iii) BC.       [2] 
 

(b) Given that Z is a point on CD such that 48 m,ZD  calculate the bearing of B  

 from Z.       [2] 
  

(c) The base of a vertical mast is at B. 
  The greatest angle of elevation of the top of the mast from a point on AC is 17.4 .  
 
  Calculate the angle of depression of C when viewed from the top of the mast. [3] 
 

 
Solutions: 
 
(a) (i)  
 
 
 
 
 
 
 
 
  

North 

180 54 40   (  sum of )

            86

48

sin86 sin 40

48sin86

sin 40

74.4928

74.5 m  (3 s.f.)

ABD

AD

AD

AD

AD

      
 


 








 

A1 

M1 
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(ii)  
 
 
 
 
 
 
 
 
 
 
 
 (iii)  
 
 
 
 
 
 
 
(b)  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

     

2

180 54   (adj. s on a str. line)

            126

1 1
Total area 74.49 48 sin 54 48 86 sin126

2 2

                3116.139

                3120 m   (3 s.f.)

ABD    
 

  





 

  2 2 248 86 2 48 86 cos126

120.6348

121 m  (3 s.f.)

BC

BC

BC

   




 
A1 

M1 

N 

Z 

A 

B 

C 

D 

40

54  

48 
48 

40   (alt. s, / / )

  (base s of isos. )

180 126
  (  sum of )

2

            27

Bearing of  from 360 40 27   ( s at a pt.)

                                293

AZN BA ZN

DBZ DZB

DBZ

B Z

   
    

 
   

 

    
 

 

A1 

M1 

A1 

M1 
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(c)  
 
 
 
 
 

 

Let the point on  be  and

the top of the mast be .

1
3116

2

1
74.49 86 3116

2

2 3116

160.49

38.83 m

tan17.4
38.83

12.168584 m

Let the angle of depression be .

12.17
tan

120.6

5.8   (1 d

AC Y

T

BY AC

BY

BY

BY

BT

BT







  

   






 





  .p.)
 

A1 

M1 

M1 

B 

T 

Y 

17.4  

B 

T 

C 
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5 (a) Simplify 
3 4 2 1

4 3 2

16 4 27
.

7 21 8

n

n

a b ab a

c c a



      [2] 

 

 (b) Simplify 
 2 2

2 18
.

4 25

u v

u v v



 
     [2] 

 

 (c) (i) Solve the inequality 
6 3 1

2 .
7 8 4

x
x      [1] 

 

  (ii) Hence, state the smallest integer value of x such that 
6 3 1

2 .
7 8 4

x
x    [1] 

 

(d) (i) Express as a single fraction in its simplest form 
1

.
4 3

h

h h


 
 [2] 

 

  (ii) Solve the equation 
1 4

.
4 3 5

h

h h
 

 
    [3] 

 

 
Solutions: 
 
(a)  
 
 
 
 
 
 
 
(b)  
 
 
 
 
 
 
 
 
 
 
 
 
 
 

3 4 2 1 3 4 3 3

4 3 2 4 2

5 2

16 4 27 16 21 27

7 21 8 7 4 8

81

2

n

n

a b ab a a b c a

c c a c ab

a b

c



    


 

A2 

     

  
 

  

2 2 22

2 18 2 18

4 25 4 5

2 18

4 5 4 5

2 9

9

2

u v u v

u v v u v v

u v

u v v u v v

u v

u v u v

u v

 


   




   




 




 

A1 

M1 (factorising the 

denominator) 

Carousell-examguru 297

e
xa
m
g
u
ru



13 

VICTORIA SCHOOL 16/S4PR2/EM/2   

(c) (i)  
 
 
 
 
 
 
 
 
 
 
 (ii) The smallest integer value of x is 18.  

 
 
(d) (i)  
 
 
 
 
 
 
 
 
  
 
 (ii)  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

6 3 1
2

7 8 4

21
  

7 8

147
   

8

3
   18

8

x
x

x

x

x

  

 

 

 

 

   
  

  

  

2

2

3 41

4 3 4 3

3 4
                     

4 3

4 4
                     

4 3

h h hh

h h h h

h h h

h h

h h

h h

  
 

   

  


 

 


 

 

A1 

M1 

A1 

  
   

  

2

2 2

2 2

2

1 4

4 3 5

4 4 4

4 3 5

5 4 4 4 12

5 20 20 48 4 4

9 16 68 0

9 34 2 0

9 34 0 or 2 0

7
3    2

9

h

h h

h h

h h

h h h h

h h h h

h h

h h

h h

h h

 
 
 


 

    

    

  

  

   

  

 

M1 

M1 

A1 

B1 
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6 Answer the whole of this question on a sheet of graph paper. 
  
 The variables x and y are connected by the equation  

    
12

5.y x
x

     

 Some corresponding values of x and y are given in the table below.  
 

x 1 1.5 2 3 4 5 6 7 8 

y 8 p 3 2 2 2.4 3 3.7 4.5 

 

  
 (a) Calculate the value of p.     [1] 
 
 (b) Using a scale of 2 cm to represent 1 unit, draw a horizontal x-axis for 0 8.x 
  Using a scale of 2 cm to represent 1 unit, draw a vertical y-axis for 0 8.y   

   
  On your axes, plot the points given in the table and join them with a smooth  
  curve.       [3] 
 

 (c) Use your graph to find the solutions of 
12 1

8 .
5

x
x

     [1] 

 

 (d) By drawing a tangent, find the gradient of the curve at  6,  3 .  [2] 

 

 (e) By drawing a suitable straight line on your graph, solve 22 11 12 0.x x    [2] 
 

  
Solutions: 
 
(a)  
 
 
 
(b)  
 
 
 
 
 
 
(c)  
 
 
 
 
 
 
 
 
 

4.5p   B1 

12 1
8

5

12 1
5 3

5

1
Draw the line 3 .

5

1.9   or    6.3

x
x

x
x

y

x x

 

  



 

 

Correct scale   B1 
Correct plotting of points   B1 
Smooth curve   B1 
          

1:  missing labels ( , , )x y O  

B1 (with correct line drawn) 
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(d)  
 
 
 
 
 
 
 
 
(e)  
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 Draw a tangent at 6,  3 .

4.3 1
gradient

8 3

             0.660   (3 s.f.)







 M1 

B1 

22 11 12 0

12
2 11 0

12 12
2 11 6 6

12
5 6

Draw the line 6 .

1.5   or    4

x x

x
x

x x x
x x

x x
x

y x

x x

  

  

       

   

 

 

 

B1 

B1 (with correct line drawn) 
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7 (a) A is a point  
5 3

4, 1 ,   and .
4 8

AB AC
   

     
   

 

 

   (i) Write down the column vector .BC     [1] 
 

   (ii) Find .BC       [2] 

 

   (iii) P is a point such that 2 .BP PC  

    Find the column vector .AP     [2] 
 

   (iv) Given 

2

3
.

2
11

3

OQ

 
 

  
  
 

 

    What type of quadrilateral is APQB? 
    Justify your answer using vectors.    [3] 
 
 (b)  
 
 
 
 
 
 
 
 
 
 
 
 
 
   OABC is a parallelogram. 

   ,   and 4 .OA OC CT AC  p q  

   ACT, BRT and OCR are straight lines. 
 

(i) Express each of the following, as simply as possible, in terms of p and/or q, 
  

(a) ,OB       [1] 

 

(b) ,OT       [1] 

 

(c) .BT       [1] 
 

(ii) Given that 
4

,  find  if .
5

BR k OC k CR  q p    [1] 

 

(iii) Find the value of 
area of 

.
area of 

BCR

OCT




    [1] 

O A 

B 
C 

T 

R 

p 

q 
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Solutions: 
 
7 (a) (i)  
 
 
 

 
 
 

 
  

  (ii)  
 
 

 
 
 
 

 (iii)  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
  

5 3
     

4 8

8
     

4

BC BA AC 

    
       

 
  
 

 

B1 

 2 28 4

        80

        8.94 units  (3 s.f.)

BC   




 

M1 

A1 

 
 

2

2

2

2 2

3 2

3 5
       2

8 4

1
       

20

11

203

1

3
     

2
6

3

BP PC

BA AP PA AC

AP AB AC AP

AP AB AC AP

AP AC AB

AP



  

  

  

 

   
    

   
 

  
 
 

  
 










 
  



 

M1 

A1 

2
     

3

5 82
         

4 43

1
5

5 3
         

4 2
2

3

1

3
     

2
6

3

AP AB BP

AB BC

 

 

   
    
   

   
    

    
 

 
 

  
  
 

 

Alternative method 
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7 (a) (iv)  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

5

4

5

4

5 4

4 1

1
     

5

2
13

     
2 5

11
3

1

3
     

2
6

3

     

AB

OB OA

OB

BQ OQ OB

AP BQ

PQ PA AB BQ

 
  
 

 
   

 
   

    
   
 

  
 

 

 
   

    
    
 
 

 
  
  
 

 

  



   

2 2

2 2

1 1
53 3

    
2 4 2

6 6
3 3

5
     

4

1 2
6

3 3

401
     

9

     6.67 units  (3 s.f)

5 4

     41

     6.40 units  (3 s.f)

AB PQ

AP BQ

AB PQ

   
    

     
       
   
 

  
 

 

        
   





  




Thus,  is a parallelogram.APQB

 

A1 

M1 

M1 
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7 (b) (i) (a)  
 
 
 
 
 
 
 
  (b)  
 
 
 
 
 
 
 
 
 
 
 
 
 
  (c)  
 
 
 
 
 
 
 
 
 (ii)  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

     

     

OB OA AB

OA OC

p q

 

 
 

 

B1 

 

     

     5

     5

     5 4

AC OC OA

q p

OT OA AT

p AC

p q p

q p

 
 

 

 

  

 

 

A1 

     5 4

     4 5

BT OT OB

q p p q

q p

 
   

 
 

A1 

4

5

4

5

4

5

9

5

5
  

4

1
         1

4

BR q p

OR OB q p

OR q p p q

OR q

OC CR

k

 

  

   



 



 

A1 
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 (iii)  
 
 
  

4

5

1
     4 5

5

1
     

5

area of 

area of 

5
                       

4

area of 

area of 

1
                       

4

area of 1
  

area of 5

BR q p

q p

BT

OCT OC

CTR CR

BCR RB

CTR TR

BCR

OCT

 

 


















 


 

A1 
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8 (a)  
 
 
 
 
 
 
 
 
 
 
 
 
 
  The line DF is a diameter of the circle BDEF with centre O. 
  ABC is a tangent to the circle at B. 
  X is the point of intersection of DF and BE. 
  Angle 30  and angle 58 .DBE BEF     

 
(i) Find 

 
(a) angle FBO,     [2] 

 
(b) angle ABF,      [1] 

 
(c) angle DXE.     [1] 

 
(ii) Given that the radius of the circle is 140 cm, find the area of 
 triangle BDF.      [2] 
 
 

 (b) 
 
 
 
 
 
 
 
 
 
 
 
   In the diagram, POR is a quadrant of a circle with radius 6 cm. 
   OR and PQ are parallel. 
   QR is an arc of a circle with centre P. 
 
   Calculate the area and the perimeter of the shaded region.  [4] 
 
 

 

30o 

58o 

X 

O 

C A B 

D 

E 

F 

O 

P Q 

R 

6 
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Solutions: 
 
(a)(i)(a)  
 
 
 
 
 
 
 
 
 
 
 
 
(a)(i)(b) 
 
 
 
 
 
 
 
 
 
 
 
(a)(i)(c) 
 
 
 
 
 
 
 
(a)(ii) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

2 58   (  at centre 2  at circumference)

             =116

  (base s of isos. )

180 116
(  sum of )

2

            32

FOB

OFB OBF

FBO

      


    

 
   

 

 

M1 

A1 

90   (tan  rad)

90 32   (complementary s)

            58

Alternative working:

58 ( s in alt. segment)

OBA

ABF

ABF

   

    
 

   

 

B1 

A1 

30   ( s in the same segment)

30 58   (ext.  of )

            88

DFE

DXE

   

     
 

 

A1 

   

58   ( s in the same segment)

90   (rt.  in a semicircle)

In ,  cos 58 sin 58

       28cos 58 28sin 58

            14.84  cm      23.75  cm

1
Area of 14.84 28 sin 58 or Area 

2

BDF

DBF

BD BF
BDF

DF DF

BD BF

BDF

   
   

    

   
 

     
2 2

1
of 14.84 23.75

2

                         176  cm  (3 s.f.)             176  cm  (3 s.f.)

BDF 

 

 

M1 

A1 
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(b)  
 
 
 
 

   

2 2

2 2

2

  (base s of isos. )

2   (  sum of )
2

            
4

  (alt. s , / / )
4

6 6

     72   cm

Area of shaded region

1 1
72   6 sin

2 4 2 2 2

18 cm

Perimeter of shaded 

PRO RPO

PRO

RPQ PQ OR

PR







  

    


   



  

 



        
   



   

region

72 + 72  + 6
4 2

24.6 cm   (3 s.f.)

        
   



 

A1 

A1 

A1 

A1 
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9 (a) The ages of 50 employees in Company V is shown in the table below. 
 

Age in years 24 28x 
  

28 32x 
 

32 36x 
 

36 40x 
 

40 44x 
 

Number of  
employees 

7 10 13 8 p 

 
(i) State the value of p.     [1] 

 
(ii) Hence, calculate the 

 
   (a) mean age of the employees,    [1] 
 
   (b) standard deviation.     [1] 
 

(iii) The age distribution of 50 employees in Company W is summarized below. 
 

Mean 29.6 years 
Standard deviation 7.13 years 

 
   Make two comparisons between the ages of employees in both companies. 
          [2] 
 
 (b) A box contains 5 red flags and 8 yellow flags. 
  Two flags are taken from the bag at random without replacement. 
 

(i) Draw a tree diagram to show the probabilities of the possible outcomes. [2] 
  

(ii) Find, as a fraction in its simplest form, the probability that  
 

(a)  the first flag is red and the second flag is yellow,  [1] 
  
   (b) both flags are the same colour,    [1] 
 
   (c) at least one flag is yellow.    [1] 
 

 
Solutions: 
 

(a) (i)  
 
 
 

 (ii) (a)  
 
 
 
 

 
  (b)  
 
 
 

1732
Mean

50

34.64  years




 

12p   B1 

A1 

261480
Standard deviation 34.64

50

5.45  years (3 s.f.)

 


 

A1 
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(a) (iii) The employees in company W are younger than those in company V since the  
  mean age of employees in company W is lower than that of company V.          [B1] 
 
  The spread of ages of employees in company W is wider since the standard  
  deviation of ages of employees in company W is larger than that of  
  company V.                       [B1]
      
 
(b) (i)  
 
 

 
 

 
 
 

 
 
          
 
 
 
 
 
 
 
 
 
 (ii) (a)  
 
 
 
 
 
 
  (b) 
 
 
 
 
 
 
  (c)  
 
 
 
 
 
 
 
 
 
 

5

13

 
 
 

  

8

13

 
 
 

  

1

3

 
 
 

  

First flag Second flag 

Red 

Yellow 

Red 

Yellow 

Red 

Yellow 

2

3

 
 
 

  

5

12

 
 
 

  

7

12

 
 
 

  

5 2
Probability   

13 3

10

39

 


 

A1 

5 1 8 7
Probability       

13 3 13 12

19

39

         
   



 

A1 

5 1
Probability 1    

13 3

34

39

    
 



 

A1 

[ B1 ] [ B1 ] 
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10  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Class 4V has chosen the ‘Go Green’ theme for their Social Innovation Project. 
 The diagram above shows the recycling bins structure that they have built. 
 
 The whole structure consists of 3 open identical cylindrical plastic containers fit into a 
 wooden cuboid crate. All the containers and the crate are of negligible thickness. 
 
 3 circles had to be cut from the top of the crate to fit the containers. 
 Each plastic container is placed in the crate such that they are 20 cm away from the 
 sides of the crate, ADHE and BCGF, as well as 20 cm apart from each other. 
 Each plastic container touches the base and sides, ABFE and DCGH, of the crate too. 
 The radius and height of the plastic container are 30 cm and 120 cm respectively. 
 

(a) Write down the dimensions of the crate.    [1] 
 

(b) Calculate the  
 

(i) exact total surface area of the crate that was cut out,  [1] 
 
  (ii) exact total internal surface area of each cylindrical container,  [2] 
 

(iii) total exposed external surface area of the crate.   [2] 
 

(c) The class would like to paint all the exposed external surfaces of the crate yellow. 

  One tin of paint can cover an area of 23.75 m .  How many tins do they need to 
  purchase? Justify your answer.     [2] 

 
(d) If each cylindrical container is filled to the brim, what is the maximum volume of 

 recyclables that can be collected by the class in a single collection? [2] 
 
 

 

A B 

C D 

E F 

G H 

120 

30 
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Solutions: 
 
(a) Dimensions are 260 cm by 60 cm by 120 cm. 
 
(b) (i) 
 
 
 
 
 (ii)  
 
 
 
 
 
 

(iii)  
 
 
 
 
 
 
 
 
 
(c)  
 
 
 
 
 
 
(d)  
 
 
 
 
 
 
 

End of Paper 
 
 
 
 
 
 
 
 
This document is intended for internal circulation in Victoria School only. No part of this document may be reproduced, stored in a retrieval 

system or transmitted in any form or by any means, electronic, mechanical, photocopying or otherwise, without the prior permission of the 

Victoria School Internal Exams Committee

 

B1 

2

2

Area that was cut out 3 30  

2700   cm





  


 

   2

2

Internal surface area of cylinder 30 2 30 120

900 7200

8100   cm

 

 



    

 



 

A1 

A1 

     

2

Total exposed surface area of the crate

2 260 120   2 60 120   260 60 2700

62400 14400 15600 2700

92400 2700

83917.7

83900  cm    (3 s.f.)






      

   
 




 

A1 

M1 

8.3917
2.2378

3.75

Number of tins of paint they need to buy is 3.



 

M1 

A1 

3

Maximum volume of recyclables 2700 120 

1020 000  cm    (3 s.f.)

 


 

A1 

M1 

M1 
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,. Page 3 of 18

Answer all the questions.

1 (a) Cl 1 7
1 5.25+13.52

acuate __ 3/ _

3 sin 28°

Write down the first six digits on your calculator display.

(b) Write your answer to part (a) correct to 2 significant figures. '

Answer (a) [1]

(b) [1]

2 (a) Arrange the following numbers in ascending order:

1

20 '
5!% 5.22x 10-3,

4 '
0.05.

Answer (a) [1]

(b) State which of the following number(s) is / are irrational:

0.3 ,
1r

5 '
3)3 .

Answer (b) [1]

3 The length of each side of a cube is increased by 40%.

Find the percentage increase in the total surface area of the cube.

Answer .. . . . .. . .. . .. . .. . % [2]
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4 Given that (2x - 5)(x + a) = 2.:2-+ bx - 5 for all values of x, find the values of a and b.

Answer a = , b = [2]

5 Two numbers p and 4, written as the products of their prime factors, are

p ~ 2' x 3' x 5' and 1~2' x 33

(a) Find the HCF oifp and q.

(b) Find the smallest positive integer k such that (p x q x k) is a perfect cube.

Answer (a) [1]

(b) k= [1]

I

6 Local time in SingaPtre is 7 hours ahead of local time in London.. Singapore Airlines

SQ007 departed Lon~on on Monday at 19 16 London time. The flight arrived at

Singapore on Tuesday at 15 51 Singapore time. Calculate how long the flight took,

giving your answer in hours and minutes.

Answer hours minutes [2]
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7 The diameter of a spherical micro-organism is 9.04 micrometres. Find the surface area

in square millimetres, of the micro-organism, giving your answer in standard form.

Answer mm? [2]

8 The graph below shows the sales of computer notebooks made by Angie over a period

of 6 months in 2016.

No. of

computer 16

notebooks 8

sold
4

2

1

o

I
Ir-,/
/
/
I"I

Jan Feb Mar Apr May Jun

Explain why the graph is misleading.

Answer .

.... [2]

9 Two of the interior angles of a hexagon are 2xO and (5x - 200)°. The remaining

interior angles are 90° each. By forming an equation in x, find the value of x.

Answer x = .,.................... [2]
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10 In the diagram, the points B, C, D and E lie on a circle with centre O. PQ is a tangent to

the circle at D. ABC hndAEOD are straight lines. L.OCB = 54° and L.OAB = 30°.

P

Q Ic :A.

Find, giving reasons fbr each answer,

(a) LADC,

(b) LCDQ,

(c) LACE,

(d) LCBE.

Answer (a) 0 [2]

(b) 0 [1]

(c) 0 [2]

(d) 0 [1]
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11 ABCD is a quadrilateral. ABC and CDE are equilateral triangles. Using a pair of

congruent triangles, show that AD = BE. State your reasons clearly.

A

D

""---------'---- .....•.B

Answer In triangles .

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

12 Janet has $50000 to invest for 3 years. She invests her money in a unit trust with

returns equivalent to 2% per annum interest, compounded every 3 months.

Calculate the amount of interest she will get at the end of 3 years.

Answer $ [2]
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13 (a) Given that (: r x 8 = 1, find the value of p.

Answer (a) p = [2]

(b) [2]
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14 The equations of the three graphs shown below are in the form y = n+xn-
1

•

State the value of n for each of the following graph.

(a)

x

(b) y

x

(c) y

•• Answer (a) n= ................. [1]

\
x (b) n= ................. [1]

(c) n= ................. [1]

15 In the answer space, sketch the graph of y = 5 - (x +1Y, indicate clearly the turning

point and the intercepts on the x and y-axes (if any).

Answer [2]

o x

y
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16 (a) £ = { x :x is ad integer and 1 :::;x < 24 }

A = { x :x is a perfect square }

B = { x : x is a tactor of the number 24 }

C = {x :x + 1 is divisible by 6 }

I
(i) List the elements in A nC .

I
(ii) Find n ( E] U C) .

~

Answer (a)(i) [1]

(ii) [1]

(b) State the set notation of the shaded region in following Venn Diagram. ,--....

E

Answer (b) [1]
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-----+ (- 7)
17 Given that pointA(4, 2) and AC = 3 .

(a) Find IC;I.

Answer (a) units [1]

-+ -+

(b) The point P lies on CA such that PA = k CA .

(i)
-----+ (4 - 7k)

Show that OP = .
2+3k

Answer (b)(i) [1]

(ii) Given that point P lies on the y-axis, find the coordinates of P.

Answer (b)(ii) P( , ) [2]
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18 Consider the numbed patterns in the table below. The first three terms of each column
have been given.

Row,n I s T U

I I 4 16 16

2 I 8 32 30

3 12 48 44

7 I p q r

n I

(a) Find values of I, q andr.

(b) Write down the equation connecting S and T.

(c) Write down the equation connecting U and n.

(d) Betty said that J 56 can be found in column U.

Write whether tou agree or disagree with Betty. Give reason(s) for your answer.

Answer (a) p = , q = ,r = [1]

(b) [1]

(c) [1]

(d) I .with Betty. This is because .

...................... . 1 [1]
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The frequency table hows the number of countries that a group of students had

visited. I

Number ~f countries 0 1 2 3 4

Number Iof students 2 8 6 x 4

(a) Given that the tOde is I, state the largest possible value of x.

Given that the redian number of countries visited is 2, find the largest possible

value ofx.

Given that the Tean number of countries is more than 2, find the smallest

possible value I f x.

(b)

(c)

Answer (a) x = [1]

(b) x= [1]

(c) x= [2]
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The air reSistajce, R, is directly proportional to the square of the speed, V,of an

object when it is falling. The air resistance is 24 newtons at a certain speed. Find

the air resistan e when the speed is increased by 50%.

48 men can build 2 huts in 60 hours. How many more men are needed if 3 huts
are to be built' 72 hours?

20 (a)

(b)

Answer (a) newtons [2]

(b) men [2]
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21 The diagram below shows the speed-time graph of the journey for the first 3 minutes of

a train. The train slows down to a stop when entering station J. After a brief stop of 60

seconds, it starts to move off with acceleration for 30 seconds before it gets out of

station J.
Speed (m/s)

80

201

o 30 60 90 120 150 180

Time (s)

(a) Find the deceleration of the train as it enters station J.

(b) Calculate

(I) the total distance travelled by the train in the first 3 minutes,

(ii) the average speed of the train, in kmIh, in the first 3 minutes.
1

Answer (a) m/s? [1]

(b)(i) m [1]

(ii) km/h [2]

(c) On the axes below, sketch the distance-time graph of the train for the first

3 minutes of its journey.

Answer (c) [2]

Distance (m)

o
90 150 180

time (s)
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22 P and R are points o~ the x-axis. TQR is a straight line parallel to the y-axis.

Area of MQR = 30 units2
•

I y T

p

Find the coordilates of

(i) point R, I
(ii) point P.

(b) Find the length bf PQ.

(c)

(d)

(a)

QC4, 5)

--~~----------+-----~L--------+x
o R

Find cosLPQT, giving your answer as a fraction.

Given that P R = TR, find the equation of PT.

Answer (a)(i) R C , ) [1]

(ii) PC , ) [2]

(b) units [1]

(c) [1]

(d) [1]
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23 Five discs numbered 1,3,4,6 and 7 are placed in a bag. A disc is drawn out ofthe bag

at random. Without replacing the first disc into the bag, a second disc is drawn.

(a) Complete the following probability tree diagram.

Answer (a) [2]
First draw () Second draw~Odd

••
(±) Even

<Odd(J Even

(b) Find
(J Even

(i) the probability that one disc is odd and the other is even,

(ii) the probability that both numbers drawn are smaller than 4.

(c) By drawing a possibility diagram in the space below, find the probability that the

sum of both numbers is a prime number.

Answer (b)(i) [1]

(ii) [1]

(c) [2]
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24 The diagram below slhows a horizontal field ABC.

A is due north of B Jld C is due west of B.

Use a scale of 1 em t 40 m, show all the constructions clearly.

(a) A lamp post, L, is located on a bearing of290° from A, and 300 m fromA.

(i) By constrrction, mark and label clearly the position of the lamp post L. [1]

(ii) Measure rd write down the bearing ofthe lamp post L from point C.

(b) A gate, G, is 10 ated along the path of BC, equidistant from Band C.

By constructio mark and label clearly the position of the gate G. [1]

A circular flower bed is built such that it touches each side of the field at one

point. 1
(i) By constr cting two angle bisectors, draw the circular flower bed and

label its entre O. [2]

(ii) Hence, measure and write down the actual radius of the flower bed.

(c)

Answer (a)(i)

(b)

(c)(i)

North

A

C B

Answer (a)(ii) 0 [1]

(c)(ii) m [1]

End of Paper 1
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Compound Interest

Mensuration

Trigonometry

Statistics

Page 2 of 18

Mathematical Formulae

Total amount = P (1+ _r_)n
100

Curved surface area of a cone = ttr]

Surface area of a sphere = 4ny2

1 2
Volume of a cone = - ttr h

3

4 ~
Volume of a sphere = -nr-'

3

Area of a triangle = l absin C
2

Arc length = ri), where f) is in radians

Sector area = ..!.. r 2 e , where e is in radians
2

a b c
---- ---- ----

sin A sin B sin C

a 2 = b 2 + C 2 - 2be cos A

Lfx
Mean = ----

Lf

Standard deviation =
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Answer all the questions.

I (a)

Write down the first six digits on your calculator display.

(b) Write your answer to part (a) correct to 2 significant figures.

BI

Answer (a)
-0.03095

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

(b)
-0.031

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

BI

2 (a) Arrange the following numbers in ascending order:

1

20 '

0.05

5.22 x 10-3 , 0.05.

0.0525 0.00522 0.050505 ...

Answer (a)

5.22 x 10-3, _1 ,0.05, s!%
20 4

... . [1]

BI

(b) State which of the following number(s) is / are irrational:

0.3 ,
7r

5 '

,., r:;
:J-V j .

Answer (b)

rc 3J3
5 '.. . .. . . .. . .. . . .. . .. .. . . . .. [1]

BI

3 The length of each side of a cube is increased by 40%.

Find the percentage increase in the total surface area of the cube.

% increase in surface area = 6(1.4IY
2

- 6Z
2

xl 00% Ml
61

11.76 - 6 x 100%

6

= 96%

Al

Answer _..~_~ _.. % [2]
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4 Given that (2x - 5)(x a) = 2.x2+ bx - 5 for all values of x, find the values of a and b.

2.x2+ 2ax - 5x

- 5a = - 5

a = 1

= 2.x2+bx~

2a - 5 = b

b = 2(1) - 5

= -3

HI

Answer a = },.......... , b =

HI
-3

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

5 Two numbers p and ql written as the products of their prime factors, are

p = 22 x 35 x 56 and q = 22 x 33 .

(a)

(b)

Find the RCF ofp and q.

Find the Small+ positive integer k such that (p x q x k) is a perfect cube.

(a) HCF = 22k33 = 108

(b) (p x q x k) = 24 x 35 x 56 x k

k = 22 x 3

= 12
Bl

Answer (a)
108

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

Bl

(b) k= ~? [1]

6 Local time in Singap re is 7 hours ahead of local time in London. Singapore Airlines

SQ007 departed Lon~on on Monday at 19 16 London time. The flight arrived at

Singapore on TueSda

r

at 15 51 Singapore time. Calculate how long the flight took,

giving your answer in hours and minutes. 5 h

~~
Departure time from London (Singapore time) I I I
= 02 16 Tuesdayl ]\ill 19 16 00 16 02 16

Mon Tue Tue

Arrival time at sJgapore (Singapore time)

= 15 51 Tuesday

Duration of Journey

= 13 h 35 min

h

15

- 02

mm

51

16

13 35

Answer
13

Al

35 .
hours mmutes [2]

Methodist Girls' School Sec 4 Prelim Examination 2016Mathematics Paper 1
Carousell-examguru 367

e
xa
m
g
u
ru



Page 5 ofl8

7 The diameter ofa spherical micro-organism is 9.04 micrometres. Find the surface area

in square Dmmetresl of the micro-organism, giving your answer in standard form.

1 t

Radius = 2" x 9.0
1
4x 10-6 m

= 4.52 x 10-6 x 103 mm

= 4.52 x 10-3 mm
I

MI

Surface area = 4n (4.52 x 10-3 ) 2

= 2 b7 x 10-4 mrrr'
°

1

Al
2.57 x 10-4 2

Answer mm [2]

The graph below shows the sales of computer notebooks made by Angie over a period

of 6 months in 2016.

8

No. of

computer 16

notebooks 8

sold
4

2

1

o

/
Ir-,V
/
I<,

~

Jan Feb Mar Apr May lun

Explain why the graph is misleading.

Bl
The scale of the vertical axis is not consistent.

Answer .

This distorts the graph, making the sales from May to June (16 - 4 = 12 units)

seemed to be less than the sales from March to April (8 - 0 = 8 units) .

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

9 Two of the interior angles of a hexagon are 2xO and (5x - 200)°. The remaining

interior angles are 90° each. By forming an equation in x, find the value of x.

2x + (5x - 200) + 4 (90) = (6 - 2) x 180 Ml

7x+160 = 720

7x = 560

x = 80

Al

Answer x = 80
...................... [2]
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In the diagram, the prints B, C, D and E lie on a circle with centre O. PQ is a tangent to

the circle at D. ABC ~ AEOD are straight lines. LOCB ~ 54" and LOAB ~ 30".

I

10

Find, giving reasons or each answer,

(a) LADC,

(b) LCDQ,

(c) LACE,

(d) LCBE.

(a) LeOD: 58~0+30° (Ext L of A) } Ml

180°-84°2 (Base Ls of isos. ~) }Al
48°

LADC

(b) LCDQ = 90° - 48° (tan rad)} At

42°

---
(c) L.DCE = 90° (Rt. L. in semi-circle) MI or LCGE = 48° x 2 (L at centre = 2 L at circumferei. )

C (f ) = 96°LAD = 180° - 90° - 48° - 30° L sum 0 ~ Al

= 12° ( Base Ls of isos. ~ )LACE

= 42°

LADe = 54° - 42°

(d) LCBE = 180° - 48° (Ls in opp segments are SUPP)}
Al

= 132° Answer (a) 1~ 0 [2]

(b) ~~ ° [1]

(c) J! 0 [2]

(d) ~~.~ ° [1]
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ABCD is a quadrilateral. ABC and CDE are equilateral triangles.

congruent triangles, show that AD = BE. State your reasons clearly.

I

Using a pair of

A

E

""'-----------=B

...........1~~~~~~.I..~.~~~.~~.~~~~~~~:.~~~.~ .

.......... ~~~.~. ~~~... .~.~~ \~. ~~.~~~~l~.~r:.~!~~~.<?ri~~x~~.!~.~.~(~~.~orrect)

LBCE = 60° -LACE (L of equil. .0.ABC)

Answer In triangles .~~p..~?~~~.' .

CD and CE (sides of equil. !!.CDE )

:. LACD = LBCE
················································B1···· .

:. MCD L !!.BCE (SAS) (criteria must tally with test)

Hence, AD = BE

...................................................................................................... [2]
I -

12 Janet has $50000 to invest for 3 years. She invests her money in a unit trust with

returns equivalent td 2% per annum interest, compounded every 3 months.

Calculate the amoUlft of interest she will get at the end of 3 years.

(
OO?JI2

Amount = 5000~ 1+ '4- Ml

= $53083.8905

I
Interest = $5308].8905 - $50000

= $3083~89(t02dp)

Al

Answer $ ..~~.?~~:.~~ [2]
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13 (a) Given that (±J x 8 = 1, find the value of p.

--

(2-2 y x 2J = 2°
2-2p+3 = 2° Ml

-2p+3=O

1
p=l-

2

(b) Simplify ( 2
Y:Pf

(2Y~f2r
( y+1+1--y [2 Ml= 2 2

= (2% [2
= 2-3

1
-

8

Answer (a) p =

1~

...... ~ [2]

Al

I Al

(b) .8 [2]
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14 The equations of the three graphs shown below are in the form y = n + xn-I •

State the value of n for each of the following graph.

(a) y

x

(b)

x

(c) y

Answer (a)
2

n = [1]
Bl

x
3 HI

(b) n = [1]

_ 0 Bl
(c) n - [1]

15 In the answer space, sketch the graph of y = 5 - (x + lY, indicate clearly the turning

point and the intercepts on the x andy-axes (if any).

Answer [2]

y

Gl correct shape
(-1,5):

I

Gl label turning point

and x-y-intercepts

o x
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16 (a) E = {x: x is a.rr integer and 1 S x < 24 } = {1,2,3, ... 23}

A = { x :x is a ~erfect square} = {1, 4, 9, 16 }

B = { x : x is a factor of the number 24} = {1, 2, 3, 4, 6, 8, 12 }

C={x:x+l·sdivisibleby6} ={5,1l,17,23}

Page 10 of 18

(i) List the e ements in A n C .

(ii) Findn (B'u C).

(a) (ii) B' = {5, f' 9,10,11,13,14,15,16, ... 23 }

n(B'vC = neB')

= Il(e)- n(B)

= 23-7

or { }
Bl

Answer (a)(i) ~ [1]

16 Bl
(ii) [1]

(b) State the set not tion of the shaded region in following Venn Diagram.

L'vM Bl
Answer (b)................................ [1]
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.: = [}3J I

1C11 = ~72 + ~_3)2

= 7.62 (10 3 sf)

(b) The point P lies\on CA such that FA = kCA .

(i) Show that1OF = (4 - 7kJ .
2+3k

Answer (b)(i)

Page 11 ofl8

17 Given that pointA(4, ) and AC = (-3
7
)-

(a) Find IC;I.

Bl

Answer (a) ?'.~~ units [1]

[1]

-----4 -----4 -----4

AP = OP-OA

I

= (~:~:) (shown)

(ii) Given thatlPoint P lies on the y-axis, find the coordinates of P.

4 -7k = 0

4
k = - BI

7

2+{;)4 3~

Ai

3~

Answer (b)(ii) PC ... ?..... > •••• .? .. ) [2]

Methodist Girls' School Mathematics Paper 1 Sec 4 Prelim Examination 2016
Carousell-examguru 374

e
xa
m
g
u
ru



Page 12 of 18

18 Consider the number patterns in the table below. The first three terms of each column

have been given.

16

Row,n S T

1 4 16

2 8 32

3 12 48

7 I p a

U

30

44

r

n

(a) Find values off:, q and r.

(b) Write down the equation connecting S and T.

(c) Write down the equation connecting U and n.

(d) Betty said that 256 can be found in column U.

Write whether you agree or disagree with Betty. Give reason(s) for your answer.

Cd) 14n + 2 = 56

14n = )54

254
n = r---

14

=
18.!.

7

Bl

(A1I3 must be correct)

28 112 100
Answer (a) p= , q= ,r [1]

T=4S BI
(b) [1]

U= 14n+2 Bl
(c) [1]

(d) I ~~~~.~~.~~ with Betty. This is because .

If N = 256, n = 18..!.which is not a natural number. Bl
........................ 7 .

( is not a positive integer ).

When 2 IS deducted from 256, the result 254 IS not divisible by 14.

( is not a multiple of 14 ).

........................ .[1]
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19 The frequency table shows the number of countries that a group of students had

visited. I

Number of countries 0 1 2 3 4

Numbe~ of students 2 8 6 x 4

(a) Given that the mode is 1, state the largest possible value of x.

(b) Given that the median number of countries visited is 2, find the largest possible

value ofx.

(c)
:?'$\"&~'P"~~

Given that the mean number of countries is more than 2, find the ~mffll~§l

(b) 2 + 8 + (6 - 1) = x + 4

15 = x + 4

x = 11

(c) Mean = O(2)+1(8)+2(6)+3x+4(4) > 2

2+8+6+x+4

3x+36 > 2

x+20
Ml

3x + 36 > 2(x + 20)

3x + 36 > 2x + 40

x > 4

smallest x = S

7 Bl
Answer (a) x = [1]

11 Bl
(b) x= [1]

5 Bl
(c) x = [2]
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20 (a)

Page 14of 18

The air resistanFe, R, is directly proportional to the square of the speed, V, of an

object when it is falling. The air resistance is 24 newtons at a certain speed. Find.

the air resistande when the speed is increased by 50%.

48 men can build 2 huts in 60 hours. How many more men are needed if 3 huts

are to be built i 72 hours?

(b)

(a) R = k V2
, k constant

24 = k V2 :4> k = 24
I V2 MI

Rnew = k (1.Sr 2

= 2~ xl.25V2

= :ne ons

(b) No. of men required to build 3 huts in 72 h

3 60
-x-x48
2 72

60

Extra no. of men needed = 60 - 48

= 12

48 men

]~~
2 huts 60h

48 men 1hut 30h

I1 man 1 hut 1440h 1\11

1man 3 huts 4320 h

60 men J__ 3 huts 72 h

.. Extra I o. of men needed ~ 60 - 48

I = 12

54 Al
Answer (a) newtons [2]

12 Al
(b) men [2]
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Page 15 of 18

The diagram below shows the speed-time graph of the journey for the first 3 minutes of

a train. The train sloJ,s down to a stop when entering station 1. After a brief stop of 60

seconds, it starts to fuove off with acceleration for 30 seconds before it gets out of

station J. spee~ (m/s)

I
80 -------------------------

60

40

(a)

(b)

20 I

I

0
1~--4----+--~--------~--~L-4-

30 60 90 120 150 180

I Time (s)

Find the deceler~tion of the train as it enters station J.

Calculate I

(i) the total distance travelled by the train in the first 3 minutes,

(ii) the average speed of the train, in kmIh, in the first 3 minutes.

. 4d-o
(a) Acceleration = -+i--

0-90
I

4 2
--m/s

9

4
:. Deceleration = - m/s'

9

(b)(i~ Total distance = ~(90 X40)+ ~(30 XSO)
2 2

1800 + 1200

=1 3000 m

(1'1') d 3000 mAverage spee =
~ 1 3Inin

3km

Ml 4

9 BI 2
Answer (a) mls [1]

3000 Al
(b) (i) ill [1]

(ii) ~? ~.~.... kmIh [2]

(c) On the axes below, sketch the distance-time graph of the train for the first

3 minutes of its journey.

Answer (c) [2]

Distance (m)

1800

Gl correct shape

3000 Gl label correct distance

01.--------'-----'-----'----+ time (s)
90 150 180
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22 P and R are points on the x-axis. TQR is a straight line parallel to the y-axis.

Area of APQR = 30 units/.

y T

Q(4,5)

--~~---------1------~--------~X
P o R

(a) Find the coordinates of

(i) point R,

(ii) point P.

(b) Find the length of PQ.

(c) Find cosLPQT, giving your answer as a fraction.

(d) Given that PR = TR, find the equation of PT.

(a) (i) R ( 4, 0 )

(1'1') 1-xPRx5=30
2 ~II

2x30 .
PR=--=12umts

5

:. P (-8,0)

(b) P(-8,0) Q(4,5)

PQ ~[4-(-8)f +(5-0)2

-J144 + 25

13 units

(c) cos LPQT = - cos LPQR

5

13

(d) P(-8,O) T (4, 12)

12-0
m = 1

4 - (-8)

y = x+8

Answer (a) (i) R ( ~... . q ) [1] Bl

(ii) P ( ~~.. , ~ ) [2] Al

(b) ~~ units [1] Bl

5

13(c) 00 •••••••••••••••••••••••••••• [1]

y = x+8
(d) [1] At

Equation of PT is

y - 0 = 1 [x - (-8) ]
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Five discs numbered 11,3,4,6 and 7 are placed in a bag. A disc is drawn out of the bag

at random. Without 1ePlaCing the first disc into the bag, a second disc is drawn.

(a) Complete the following probability tree diagram.
I

23

Answer (a)

First draw

1,3,4,6, 7

3 odd nos. , 2 even nos.

Odd

(b) Find

Bl--

[2]

Second draw

Odd

Even

Odd

:-=-.>Bl

Even

(i) the probability that one disc is odd and the other is even,

(ii) the probability that both numbers drawn are smaller than 4.

I

(c) By drawing a possibility diagram in the space below, find the probability that the

sum of both numbers is a prime number.

3 1 2 3
(b) (i) P(odd, even) + P(even, odd) = SX2 + 5x4

(ii) P(both nos. < 4)
2 1

= -x-
5 4

1

10

(c)

+ 1 3 4 6 7

1 4 5 7 8

3 4 7 9 10

4 5 7 10 11

6 7 9 10 13

7 8 10 11 13

Bl

3

5

or
3 1

2x-x-
5 2

P(sum = prime no.) =
10

20

1

2

~ Bl

Answer (b )(i) ~ . . . . . . . . . . . . . . . . . . [1]
1

10 HI
(ii) [1]

1
- Bl

(c) ) .. ,................ [2]
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24 The diagram below shows a horizontal field ABC.

A is due north of B ahd C is due west of B.

Use a scale of 1 em 1040 m, show all the constructions clearly.

(a) A lamp post, L, is located on a bearing 0[290° from A, and 300 m fromA.

(i) By construction, mark and label clearly the position of the lamp post L. [1]

(ii) Measure and write down the bearing of the lamp post L from point c.

(b) A gate, G, is l~cated along the path of Be, equidistant from B and C.

By construction, mark and label clearly the position of the gate G. [1]

(c) A circular flower bed is built such that it touches each side ofthe field at one

. t 1
pom. I

(i) By constructing two angle bisectors, draw the circular flower bed and

label its Jentre O. [2]

(ii) Hence, nieasure and write down the actual radius of the flower bed.

Answer (a)(i)

(b)

(c)(i)

North

A

Bc

Answer (a)(ii) ° [1]

(c)(ii) m [1]

End of Paper 1
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Answer all the questions.

1 (a) Given that -8 ~x ~ 4 and -3 ~y ~ 2, find

(i) the least value of xy, [1]

[1](ii) the greatest value of x2
_ y2 .

(b) Express as a single fraction in its simplest form

(i)
x-y y-z
--+--,
xy yz

2x3 (x+Yf _Z2
--- x -'-----~'-------

x+y+z 6x

[2]

(ii) [2]

J4Q'+ p'(c) It is given that 2pq = 2 .

Express q in terms of p. [3]

2 In the diagram, OABCD is a semicircle with centre at O.

AD II BC, angle CDA = angle BAD = 2 Jr radians and OA = 20 mill.
10

~
20 0

2 [1](a) Show that angle BOA = - Jr rad.
5

(b) Find the length of arc AB, leaving your answer in terms of Jr. [1]

(c) Find angle BOC . [1]

(d) Calculate the area of the shaded region. [3]

(e) Find angle BOA in degrees. [1]

(1) The unshaded region forms a company logo. An enlarged copy of the logo is

made. In the enlargement, AD = 60 mill. Find the area of the enlarged logo. [2]
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3 The cash p

schemes.

Page4 of13

rice of a c ar is $74 000. Mr Smith is introduced to two types

Scheme A SchemeR

Downpa hnent 40% 60%

Simple inferest rate 3.28% R%

(per annum)

Loan peri~d (years) 5 5

of payment

(a)

(b)

Find the total amount that Mr Smith has to pay for the car, ifhe chose SchemeA.

If Mr Smith Ch~se Scheme B, the monthly instalment he has to pay over 5 years

is $572.76. Calculate the value of R.

One day the exthange rate between US dollar (US$) and Singapore dollars (S$)

was US$l = S$i.27 .

I
On the same day, the exchange rate between British pound (£) and US dollar was

£1 =US$1.33.

[2]

[3]

(c)

Calculate the cash price of the car in pounds, correct to the nearest pound. [2]
I
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4 In the diagram, WXYZ is a trapezium and WX is parallel to ZY.

The pointP onXZis such thatZP: PX= 1 : 3 and WX: ZY= 3 : 4.

It is given that "WX=9a and WZ = b.

y~ ~~Z

p

b

W
x 9a

(a) Express, as simply as possible, in terms of a and b,

(i) ZX,

(ii) WP,

(iii) yw

(b) Show that the line XY is parallel to the line WP.

(c) Find, as a fraction in its simplest form,

(i) areaof~WZP

area of ~ WXP '

(ii) areaof~WZP

areaof~YXZ

[1]

[1]

[1]

[2]

[1]

[2]

/--..
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5

I

I Page 6 of13

Answer the whole 01this question on a sheet of graph paper.

A group of friends forded a new social networking website. The table below shows the

number of members 1the beginning of each week over a period of7 weeks.

Week (x)
~

1 2 3 4 5 6 7

Total number 5 15 35 p 90 145 230 400

of members (y)

I

(a) Using a scale of 2 em to 1 week, draw a horizontal x-axis for 0::;;X ::;;7 .

Usin a scale of 2 em to SO members draw a vertical -axis for 0::;; ::;;400.g ,Y Y

On your axes, IDIotthe points given in the table and join them with a smooth

curve. r- [3]

(b) Use your graph to estimate

(i) the value ofp, [1]

the week tat the total number of members reaches 300.(ii) [1]

[2](c) (i) By drawir a tangent, find the gradient of the curve at x = 4.

(ii) What doe. this gradient represent? [2]

(d) The group of fr~ends wish to estimate what the total number of members will be

in one year's tije. They propose to extend the graph line up to week, x = 52.

Explain why is it not possible to estimate the total number of members in this --
way. I [1]

I
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6 The distance between two houses, P and Q, is 200 km. Joe travelled by car from P to Q

at an average speed of x kmIh.

(a) Write down an expression, in terms of x, for the number of hours he took to travel

from P to Q. [1]

(b) He returned from Q to P at an average speed of which was 5 kmIh more than the

firstjoumey.

Write down an expression, in terms of x, for the number of hours he took to travel

from Q to P. [1]

(c) The difference between the two times was 24 minutes.

Write down an equation in x to represent this information, and show that it

reduces to

x2+5x-2500=0. [3]

(d) Solve the equation x2 +5x - 2500 = 0, giving each answer correct to three

decimal places. [3]

(e) Calculate the time that Joe took to travel from P to Q, giving your answer in

hours, minutes and seconds, correct to the nearest second. [2]
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7 (a) Jim exercises on Monday and Wednesday.

On Monday, he jogs for 10 minutes, cycles for 20 minutes and swims for 30

minutes.

On Wednesday, he jogs for 20 minutes, cycles for 10 minutes and swims for 15

minutes.
J C S

This information can be represented by the matrix Q = ( 10 20 30 JMon.
20 10 15 Wed

(i) Evaluate the matrix P = 60Q.

Jim's exeLiSing speeds are the same for Monday and Wednesday.

[1]

(ii)

His jogging speed is 4 m/s, cycling speed is 5.5 m/s and swimming speed

is 1.3 mfs.

Representl his exercising speeds in a 3 x 1 column matrix S.
[1]

(iii) Evaluate the matrix R = PS. [2]

(iv) State what the elements ofR represent. [1]

(b) The cost of a shirt is $C. If the shirt is sold at $60, a shop makes a profit of x%

on the cost price.

(i) Write down an equation in C and x to represent this information and show

that it simplifies to

6000 -1 DOC = Cx .
[1]

Ifthe shirt is sold at $24, the shop makes a loss of 2x % on the cost price.

(ii) Write down an equation in C and x to represent this information. [1]

(iii) Solve these two equations to find the value of C and the value of x. [3]

(iv) Calculate the selling price of the shirt ifthe profit is 45% of the cost price. [2]
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8 The diagram shows a triangular park BCD and the route that Ali has cycled.

Ali cycles from his home, A, on a bearing of 220 o towards point B of the park. The

distance from A to B is 4.8 km. From B, he cycles to C, which is 6 km away, and he

continues to D.

C is due north of B. Reflex angle ABD = 2100 and angle BDC = 35°.

D

(a) Show that tJ3CD is an isosceles triangle.

(b) Calculate the

(i) distance of AC,

(ii) area of the park BCD,

(iii) angle BAC,

(iv) shortest distance from B to CD.

(c) A building stands vertically at B. The angle of depression of C when viewed from

the top of the building is 40°. Find the height of the building.

[1]

[3]

[2]

[2]

[2]

[2]
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9 120 visitors took a survey on the number of hours they spent at the Gardens by the Bay

in February 2016.

The cumulative frequency curve below shows the distribution of the time spent.

,--------------_. __ .-

120

- If - -- -- - -

It-·

Cumulative I
frequency

100

-- - r=__:::---
1-/

60 II

(a) Use the curve to estimate

I-

40

I

I
20

I
1-
1-- - .- - I

I=~
-~-~a

a 1 2 3 4 5 6 7 8 9 10

Time (hours)

(i)

(ii)

the median time,

the interquartile range of the times,

[1]

[2]

(iii) the percentage of visitors who spent at least 4 hours at the Gardens by the

Bay.

Methodist Girls' School Mathematics
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(b) It was discovered that the number of hours has been recorded incorrectly. The

correct number of hours was all I hour less than those recorded.

The box-and-whisker plot shows the correct distribution of hours.

I I [J I
a b c d e

Find the value of

(i) c , [1]

(ii) e-a. [1]

(c) The table below shows the results of the survey conducted on another 120

visitors on the number of hours they spent at the Gardens by the Bay in June

2016.

Number of hours spent (x h) Number of visitors

2<x::;4 33

4<x::;;6 46

6 <x:::::8 30

8 < x :::::10 11

Calculate an estimate ofthe

(i) mean time that the visitors spent in June,

(ii) standard deviation.

[1]

[2]

(d) The programme management team at the Gardens by the Bay commented that the

visitors generally spent longer hours in February 2016 than in June 2016.

Justify if the comment is valid. [2]
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A solid cone is cut info 2 parts, X and Y, by a plane parallel to the base.

The length of AB = tile length of BC.

I

I

I

I

I

I
Given that the volume of the solid cone is 64 Jr rrr', find the volume, in terms of

3
n, of the frustum, Y.

In Diagram II,! a rocket can be modelled from a cylinder of height, h, 94.2 m

with a cone, Xb on top and a frustum, Y, at the bottom. The cone, X, has a

Page 12 of 13

10

A

y

(a)

(b)

C
Diagram I

[3]

diameter, dz, o~ 4 m and the frustum, Y, has a base diameter, di, of

parts X and Yare taken from Diagram I above.
I

".------ ..•

8 m. The

h = 94.2

Diagram II

(i) Calculate the total surface area of the rocket. Give your answer correct to [3]

I
the nearest square meter.

Calculate the volume, in cubic metres, of the rocket. [1]

I

I

(ii)
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(iii) The rocket is designed to launch to the moon.

Useful information

• Distance of moon from earth: 384400 km

• Speed of rocket: 800 km lminute

• 1 m3 = 264 gallon

• The rocket is filled with liquid fuel to a maximum of 95% of

its volume.

• Rate of fuel consumption: 20 000 gallons Iminute

• Capacity of each external fuel tank: 3.2 xl 06 gallons

How many external fuel tanks will the rocket require to sustain its journey

to the moon?

Justify your answer with calculations. [4]
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Compound interest

Mensuration

Trigo nome try

Statistics

Methodist Girls' School

Page 2 of23

Mathematical Formulae

Total amount = P (1 + _r_) 11

100

Curved surface area of a cone = nrl

Surface area of a sphere = 4JV,2

Volume of a cone = l nr 2 h

".J

.-..,

Volume of a sphere = .!nr 3

3

Area of triangle ABC = lab sin C
2

Arc length = r(), where () is in radians

Sector area = ~ r2(], where e is in radians
2

a b c

sin A sin B sin C

Mean = L .fx

Lf

Standard deviation =
2:/x

2 (2:fxJ2---- --

If If
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Answer all the questions.

1 (a) Given that -8:::; x:::;4 and -3:::;y:::;2, find

(i) the least value of xy, [1]

Least value of A}' = (-8)(2) = -16 ---- B1

(ii) the greatest value of x2 _ y2 . [1]

Greatest value of x2 - Y = (_8)2 - 0 = 64 ---- Bl

(b) Express as a single fraction in its simplest form

(i)
x-y y-z [2]--+--,

xy yz

xz-yz+xy-xz
----- Ml

xyz

=
xy-yz

xyz

=
y(x-z)

xyz

x=z
=- -----Al

xz

(ii) 2x
3 (X+y)2 _Z2 [2]

x
x+y+z 6x

2x
3 (x+y-z)(x+y+z)

----- Mlx
x+y+z 6x

_ x
2
(x+y-z)

---- Al
3

fi¥(c) It is given that 2pq = q 2 P .

Express q in terms of p. [3]
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----- M1

or or q=± rr
~~

2 In the diagram, OABCD is a semicircle with centre at O.

AD II BC, angle CDA = angle BAD = 2Jr radians and OA = 20 mm.
10

B c

[1](a)

3
-Jr

10 ..
A o D20

2
Show that angle BOA =- Jr rad.

S

MOA is an isosceles triangle

LBOA=Jr-2(~~) -----BI

2:Jr
=- rad

5

(b) Find the length of arc AB, leaving your answer in terms of it .

arc length AB = (20 {
2
; )

= 8:Jr mm ----- B 1

(c) Find angle BOC.

Methodist Girls' School Mathematics See 4 Preliminary Examination 2016
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LBOC = m> 2( 2; ) (adj Ls on a st line)

1r
=- rad -----BI (or 0.628 rad (3 s.f.) or 36°)

5

[3](d) Calculate the area of the shaded region.

2:r
LBOD=1r--

5

3Jr
=-rad

5

area of sector BOD = ~ (20)2 (3;) -----MI

=I20Jr mm '

r"\ area of MOD and I1COD = 1(20)2 (sin Jr +sin 27r)
2 5 5

shaded area=I20Jr-200(sin ~ +sin
2
;)

= 69.2 mm" (3 s.f.) ----- Al

(e) Find angle BOA in degrees.

(f) The unshaded region forms a company logo. An enlarged copy of the logo is

made. In the enlargement, AD = 60 mm. Find the area of the enlarged logo. [2]

----- Ml

OR

shaded area =.!.(20)2(Jr -sin :r)+.!.(20)2(2Jr +sin 2Jr) ----- Ml+Ml
2 5 5 2 5 5

= 69.2 mm (3 s.f.) ----- Al

L.BOA = 2:r

5

= 72° ----- B I

Methodist Girls' School Mathematics See 4 Preliminary Examination 2016
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1 2
unshaded area = -n(20) - 69.22276

2

= 559.0957 mm '

(
AADO)2 = area bf enlarged logo

559.0957

(4

6°0)2= area of enlarged logo

669.0967

9 area of enlarged logo_= I

4 669.0967
I 9

area of enlarged logo = - x 669.0957
I 4

= 1260 mm (3 s.f.) ----- Al

----- Ml

or by using enl~rged radius = 30
I

3 The cash price of a car is $74 000. Mr Smith is introduced to two types of payment
I

schemes.

(a) Find the total amount that Mr Smith has to pay for the car, ifhe chose SchemeA. [2]

6

SchemeA SchemeB

Down payment 40% 60%

Simple interest rate 3.28% R%

(per annum)

Loan period (years) 5

Amount loaned = 0.6 x 74000

=$44400

Simple interest = 44400 x 3.28 x 5
100

= $7281.60

Total amount = 7281.60 + 74000

=$81281.60

----- Ml

----- Al

(b) If Mr Smith chose Scheme B, the monthly instalment he has to pay over 5 years

is $572.76. Calculate the value of R.

Methodist Girls' School Mathematics See 4 Preliminary Examination 2016
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Amount loaned = 0.4 x 74000

=$29600

R
M1- instalments paid (LHS)572.76 x12 x 5 = 29600+29600 x -x 5

100

+ M1- simple interest (RRS)

R=3.22 ----- Al

(c) One day the exchange rate between US dollar (US$) and Singapore dollars (8$)

was US$1 = S$1.27 .

On the same day, the exchange rate between British pound (£) and US dollar was

£1 = US$1.33.

Calculate the cash price of the car in pounds, correct to the nearest pound. [2]

Amount in US$ = 74000 -:-1.27 ------- M1 here

=US$58267.71654

Amount in pounds = 58267.71654 -:-1.33 ----- or MI here

= £43810 (to nearest pound) ----- Al

or

£1 = US$1.33 x 1.27 ----- Ml

=US$1.6891

. 74000
cost of car ill pounds =

1.6891

= £43810 (to nearest pound)

Methodist Girls' School Mathematics See 4 Preliminary Examination 2016
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4 In the diagram, WXYZis a trapezium and WXis parallel to ZY.

The pointP onXZis such thatZP: PX= 1 : 3 and WX: ZY= 3 : 4.

- ~
It is given that VVX =9a and WZ = b.

Y
Z

I

P

b

X
W

9a

(a) Express, as Sim~lYas possible, in terms of a and b,

(i) - [1] ~ZX,

-
ZX=-b+9a ---- Bl

I

(ii) - I [1]WP, I

WP=b+ ZP

1
=b+-(-b+9a)

4

3
=-(b + 3a) ---- Bl

4 I

(iii) - [1]YW

- --
WY=b+ zr ---

4
=b+-(9a)

3

= b + l2a

-
YW =-bl-12a ---- Bl

or

- -
YW=YZ-b

=-b-12a

(b) Show that the line XY is parallel to the line WP. [2]

Methodist Girls' School Mathematics See 4 Preliminary Examination 2016
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Xy=xw+WY

= - 9a + 121a+ b

=3a+b ----- M1

~ 9 3
WP=-a +-h

4 4

[1]

----- A]

(i)

(ii)

=l(3a+~)
4

~ 3
Since WP = -1 Y

4

XY is parallel 0 WP.

area of IiWZP

area of IiWXP'

I
=

3

area oflIiWZP
I •

area of L\YXZ

WZP: WXZ :YXZ
~

I 4

3 4 ------ MI

3 12 16

area of IiWZP 3

area otlIiY.xz
=-

16 ------Al

Or

area of L\WZP 1 3 3
I =-x-=-

area 0 i L\YXZ 4 4 6

(c) Find, as a fraction in its simplest form,

Methodist Girls' School Mathematics See 4 Preliminary Examination 2016
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5 Answer the whole of this question on a sheet of graph paper.

A group of friends founded a new social networking website. The table below shows the

number of members at the beginning of each week over a period of 7 weeks.

Week ex) 0 1 2 3 4 5 6 7

Total number 5 15 35 P 90 145 230 400

of members (y)
I

(a) Using a scale lof 2 em to 1 week, draw a horizontal x-axis [or 0$x$7.

Using a scale qf 2 ern to 50 members, draw a vertical y-axis for 0 ~ y ~ 400 .

On your axes, plot the points given in the table and join them with a smooth --
curve.

[3]

(b) Use your graph to estimate

(i) the value of p, [1]

(ii) the week that the total number of members reaches 300. [1]

(c) (i) By drawing a tangent, find the gradient ofthe curve at x = 4. [2]

(ii) What dod this gradient represent? [2]

(d) The group of friends wish to estimate what the total number of members will be

in one year's time. They propose to extend the graph line up to week, x = 52.

Explain why is it not possible to estimate the total number of members in this ---
way. [1]

Methodist Girls' School Mathematics See 4 Preliminary Examination 2016
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6 The distance between two houses, P and Q, is 200 km. Joe travelled by car from P to Q

at an average speed of x kmIh.

[1]

(a) Write down an lexpression, in terms of x, for the number of hours he took to travel

from P to Q. [1]

time = 200 h I
x

(e) Calculate the time that Joe took to travel from P to Q, giving your answer in

hours, minutes and seconds, correct to the nearest second.
I

time = 200 = 4h 12min 18sec (nearest see) ---- Ml + Al
47.562

(b)

(c)

(d) Solve the equation x
2
+5x-2500==O, giving each answer correct to three

decimal places. I [3]

-5±.jS2 -401)(-2500)
x = ----- Ml

2(1)

= 47.562 or - 52.562 ----- Al +Al

He returned from Q to P at an average speed of which was 5 kmIh more than the

first journey. I

Write down an expression, in terms of x, for the number of hours he took to travel

from Qto P. I

. 200 f
time =--1

x+5

The difference between the two times was 24 minutes.

Write down ani equation in x to represent this information, and show that it

reduces to

2J200 _ 200 = _ _ M1

x x+5 60

200(x +5)- 200lx = ~(x)(x +5)
5

1000(x+ 5)-10(i)Ox = 2X2 + lOx

1OOOx+ 5000 -llooox = 2x2 +1OX

2X2 +1Ox - 500Q= 0 ----- Ml

x
2

+5x-2500 = 0

-----Ml

Methodist Girls' School Mathematics See 4 Preliminary Examination 2016
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7 (a) Jim exercises aID.Monday and Wednesday.

On Monday, he jogs for 10 minutes, cycles for 20 minutes and swims for 30

minutes.

On Wednesday] he jogs for 20 minutes, cycles for 10 minutes and swims for 15

minutes.
J C S

This infonnatio~ can be represented by the matrix Q ~ (~~ ~~ ~~ )~:.

[1](i) Evaluate rhe matrix P = 60Q.

P=60[ 10 20 30 J
20 10 15

-[ 60q 1200 1800 J B1

1200 600 900

(ii) Jim's exercising speeds are the same for Monday and Wednesday.

His jogging speed is 4 m/s, cycling speed is 5.5 m/s and swimming speed

is 1.3 mJs.

Represent his exercising speeds in a 3 x 1 column matrix S.

s ~ [ 5

4

5 ] B1

1.3

~ (iii) Evaluate the matrix R = PS.

R = ( 600 1200 1800

J [td Ml

1200 600 900

~ ( 11340 ) A1

9270

(iv) State what the elements of R represent.

The elements ofR represent the distance, in metres, that Jim has exercised
on Monday and Wednesday, respectively. Al

Mathematics See 4 Preliminary Examination 2016Methodist Girls' School
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(b) The cost of a shirt is $C. If the shirt is sold at $60, a shop makes a profit of x%

on the cost price.

[1]

(i) Write down an equation in C and x to represent this information and show

that it simplifies to

6000 -lOOC = Cx .

Percentage profit = x %

60-C xlOO=x }
C Ml

100 (60 - C) = Cx

6000 -1OOC = Cx (shown)

If the shirt is sold at $24, the shop makes a loss of 2x % on the cost price.

(ii) Write down an equation in C and x to represent this information.

(iii) Solve these two equations to find the value of C and the value of x.

(iv) Calculate the selling price of the shirt if the profit is 45% of the cost price. [2J

2x= C-24 xlOO
C

2x = 100C - 2400

C

1OOC- 2400 = 2Cx Ai

6000 -1OOC= Cx= (1)

1OOC- 2400 = 2Cx ---(2)

(1) x 2 - (2),

(12000-200C)-(lOOC-2400)=O } Ml

1400 =300C

C=48

x=25
Al+Al

Selling price = 1.45 x 48 Mi

= $69.60 Al

Methodist Girls' School Mathematics Sec 4 Preliminary Examination 2016
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The diagram shows a triangular park BCD and the route that Ali has cycled.

Ali cycles from his blome, A, on a bearing of 220 °towards point B of the park. The

distance from A to B ~s 4.8 km. From B, he cycles to C, which is 6 km away, and he

continues to D.

8

C is due north of B. Rleflex angle ABD = 210° and angle BDC = 35°.

C

[1](a)

N

D~

6km

A

4.8km

Show that Mt.fD is an isosceles triangle.

LCBA = 180° J (360° - 220°) (int Ls, Ls at a point)

=40°

LDBC = 360° 210° - 40° (Ls at a point)

=110°

LDCB=1800-35°-110° (Lsumoffi)

=35°

Since LDCB:::! LCDB = 35°, MCD is an isosceles triangle. B1

(b) Calculate the I

(i) distanct of AC,

AC2 =62 +4.82 -2(6)(4.8)cos400 M2,l

AC = ~14.91584008

= 3.86 km2 (to 3 sf) Al
I

[3]

(ii) area of he park BCD,

Area of MCD = ..!..(6)(6)sinllO° Ml

I 2

=16.9 km2 (to 3 sf) Ai
I
I

angle4AC,(iii)

Methodist Girls' School Mathematics See 4 Preliminary Examination 2016
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sinLBA[C _ sin40°
M1

-=:r6 3.862103

LBAC ~ sin' ( sin40° X 6)
3.862103

= 87.0° (to 1 dp) Al

(iv) shortest fiSlanCe from B to CD. [2]

Shortest distance = 60 x sin 35° Ml

=3.44 km (to 3 sf) A1
I

I
(c) A building stanis vertically at B. The angle of depression of C when viewed from

the top of the building is 40°. Find the height of the building.
[2]

Height of the building = 6 x tan 40° Ml

I
= 5.03 km (to:) sf) Al

I
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9 120 visitors took a survey on the number of hours they spent at the Gardens by the Bay

in February 2016.

The cumulative frequency curve below shows the distribution of the time spent.

I
!
I
I
I

I

I

I
!
i

I
I

I
I

1
I
I

I

I
I
I

I
I
I
i
I

I

I
9 10 i

I

I

80
I

!
I

~ ( umulative I

j equency
!,

60

t
I

- -

L
l -
I

~-

-- -

40 + - _.

~

l-

I
20 -~

I

o

--I-

-- -1--1-1~44HI-I-l-I-l-f-f44-1-r++-I-r~-++++r~~-

1

(a) Use the curve to estimate

2 3 4 5

Time (hours)

6 7

~·I-

8

[1]

(ii)

(i) the median time,

median = 6.9 hours Bl

the interquartile range of the times,

IQR=8-S.7 Ml

= 2.3 hours Al

(iii) the percentage of visitors who spent at least 4 hours at the Gardens by the

Bay.

Methodist Girls' School Mathematics See 4 Preliminary Examination 2016.

[2]

[2]

Carousell-examguru 410

e
xa
m
g
u
ru



Page 18 of23

120-12
xlOO% Mlpercentage =

120

=90% A1

(b) It was discovered that the number of hours has been recorded incorrectly. The

correct numberlofhours was all 1 hour less than those recorded.

The box-and-whisker plot shows the correct distribution of hours.

I

I I
0-----1

a b c d e

Find the value qf

(i) c, I [1]

c = 5.9 hours Bl

(ii) e-a. [1]

e - a = 8
1
hours Bl

I

(c) The table below shows the results of the survey conducted on another 120 visitors

on the number of hours they spent at the Gardens by the Bay in June 2016.

Number olr hours spent (x h) Number of visitors

Q<x::;4 33

4<x~6 46

6<x::;8 30

8<x::;10 11

Calculate an estimate of the

(i) mean time that the visitors spent in June, [1]

3 x 33 + 5 x 46 + 7 x 30 + 9 x 11
mean =

120

= 5.32 hours (to 3 sf) B1

(ii) standard deviation. [2]

standard deviation = 1.86 hours (to 3 sf) B2 or Ml+Al

Methodist Girls' School Mathematics See 4 Preliminary Examination 2016
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(d) The programme management team at the Gardens by the Bay commented that the

r---
visitors generally spent longer hours in February 2016 than in June 2016. [2]

Justify if the comment is valid. r---

!----

Median in June is 4 < x S; 6. M1

The comment is invalid as median is in February (5.9 hours) is within the median

class in June (4 < x S; 6). Al

Methodist Girls' School Mathematics See 4 Preliminary Examination 2016
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lOA solid cone is cut into 2 parts, X and Y, by a plane parallel to the base.

The length of AB = the length of Be.

(a)

A

, ,------

y

Diagram I
c

Given that the volume of the solid cone is 64 7r rrr', find the volume, in terms of
3

n, ofthe frustum, Y.

(
length OfABJ2 = vol of X

length of Be vol of X +Y

(kJ = vol6~fX

3

8J[
VolofX=-

3

Vol of Y = 64J[ _ 8J[

3 3

Ml

Ml

56
=-J[ m" Al

3

MathematicsMethodist Girls' School See 4 Preliminary Examination 2016
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(b) In Diagram 11,1 a rocket can be modelled from a cylinder of height, h, 94.2 m

with a cone, 1on top and a frustum, Y, at the bottom. The cone, X, has a

diameter, d2, 01 4 m and the frustum, Y, has a base diameter, di, of 8 m. The

parts X and Yare taken from Diagram I above.

(i)

:::' /

~a2-=-4/

h = 94.2

(ii)

2

(iii)

,-------- ...

Diagram II

ca!cuJat~ the tota! surface area of the rocket. Give your answer correct to [3]

the nearr square meter.

total sur1ace area = 1Z"(4)(.J 42 +42
) + 21Z"(2)( 94.2) + 1Z"(4 )2 M2

= 13oS.1f37 ...

=1305i2 (to nearest square metre) Al

CalculatJ the volume, in cubic metres, of the rocket. [1]

1 I

vol = "3 j( 4)2( 4)+ 1Z"(2)2 (94.2)

=1250.7f27 ...

= 12S0 ~3 (to 3 sf) Ai

The rockbt is designed to launch to the moon.

Methodist Girls' School Mathematics See 4 Preliminary Examination 2016
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• Distance of moon from earth: 384 400 km

• Speed of rocket: 800 km Iminute

• 1 m3
= 264 gallon

• The rocket is filled with liquid fuel to a maximum of 95% of

its volume. [4]

• Rate of fuel consumption: 20 000 gallons Iminute

• Capacity of each external fuel tank: 3.2 x 106 gallons

Useful information

How many external fuel tanks will the rocket require to sustain its journey

to the moon?

Justify your answer with calculations.

Amount of fuel in rocket -

= 0.95 x 1250.7727

= 1188.234 m'

~ Ml

Gallons of fuel

= 1188.234 x 264

= 3l3693.807 gallons
-

Time taken to travel to moon

384400km
=

800kmJmin

= 480.5min

Amount of fuel needed

= 20000 x 480.5

= 9610000 gallons

Al

number of tanks

9610000 - 313693.807
=

3.2 x 106

:::::;2.905...

Ml

=3 Al (must arrive 2.905 ...)

Therefore, number of external tanks required is 3.

Methodist Girls' School Mathematics See 4 Preliminary Examination 2016
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Answer scheme

1a)

1b)  

=

=

1ci) Let x be the tens digit and y be the units digit.

Solving : x = 2 , y =3

1cii) Therefore number is 23 ( Answer can also be 32)

1di)

1dii)
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2a)

2b)

2c)

2d) x = 1.20  , x = −36

3a(i) 1st Draw    2nd Draw
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3a(ii)(a) P(both discs are yellow) = 

3a(ii)(b) P( one is blue and one is red) 

        = 

3a(ii)(c) P(both discs are of different colour) 

= 1 – P(both blue) – P ( both yellow) – P(both red)

=

3b(i) Mean = 54.6

SD = 13.6
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3b(ii) Mega Sec performed better as their mean is greater 

than mean for Faith Sec.

Results for Faith Sec is more consistent as their SD 

is less than SD for Mega Sec.

4a) a = 21 , b = 1

4c) x = 0.6 , 4.3

4d)

4e) Draw line 

x = 6.1

5a(i)  = 2b + a

5a(ii)  = = (2b + a)

Carousell-examguru 419

e
xa
m
g
u
ru



5a(iii) = (6b + a)

5a(iv) =a

5(b) , where is a scalar and FE is parallel to BC.

5c(i)

5c(ii)

5c(iii)

6a)

6b)

6c) The total amount collected from the sales of the four

types of doughnuts in each of the outlet 

respectively.

7(a) BAC = 120°
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= 153m (3sf)

7(b) Area = 3390 m²

7(c) ADC = 40.2°

7(d) length of mast = 92tan27°

Angle of elevation = 17.0°

8a(i) Median = 68 marks

8a(ii) 65th percentile mark = 76 marks

8(b)

8(c) P(both obtained more than 88 marks) 

= 

9(a)(i) No of apprentices = 425

9(a)(ii) number of workers = 1020
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9a(iii) 12.5% increase

9bi(a) Amount owed after first payment 

=

9bi(b) Amount owed after second payment 

= 

9b(ii) Final settlement = 

9b(iii) The final settlement will be different. This is 

because if $2000 is paid at the end of the first 

month, the principal sum used to calculate the next 

payment will be different and will eventually lead to

a different final settlement.

10a) Perimeter = 

Area = 

         = 

         = 11.3 cm²

10b(i) Vol of spherical ball = 4.19cm³

10b(ii) Depth of water = 17.9cm

10b(iii) Depth of water = 3.51 cm

11
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11(i) From the distance time graph, the police car and the 

speeding car will meet somewhere between the 2nd 

and 3rd minute. Hence the police car will be able to 

overtake the speeding car and arrest the driver.

11(ii) Possible assumptions :

 The flow of traffic on the expressway is smooth

 Both cars did not stop along the way

 Both cars are travelling on the same expressway

Carousell-examguru 423

e
xa
m
g
u
ru



ST. MARGARET’S SECONDARY SCHOOL.

Preliminary Examinations 2016

CANDIDATE NAME

CLASS REGISTER NUMBER

MATHEMATICS

Paper 2  

Secondary 4 Express

4048/02

22 August 2016

2 hours 30 minutes  

Additional Materials:         Writing Paper
Graph Paper (1 sheet)

READ THESE INSTRUCTIONS FIRST

Write your name, registration number and class on all the work you hand in.
Write in dark blue or black pen on both sides of the paper.
You may use a soft pencil for any diagrams or graphs.
Do not use staples, paper clips, highlighters, glue or correction fluid.

Answer all the questions.
If working is needed for any question it must be shown with the answer.
Omission of essential working will result in loss of marks.
The use of an approved scientific calculator is expected, where appropriate.
If the degree of accuracy is not specified in the question, and if the answer is not exact, 
give the answer to three significant figures.  Give answers in degrees to one decimal 

place.  For , use either your calculator value or 3.142, unless the question requires the 

answer in terms of . 

At the end of the examination, fasten all your work securely together. 
The number of marks is given in brackets [  ] at the end of each question or part question. 
The total of the marks for this paper is 100.

   

SMSS 2016                     This question paper consists of 10 printed pages [Turn Over

Carousell-examguru 424

e
xa
m
g
u
ru



Mathematical Formulae

Compound Interest

Total amount = 

Mensuration

Curved surface area of a cone = 

Surface area of a sphere = 

Volume of a cone = 
Volume of a sphere = 

Area of triangle ABC = 

Arc length = , where  is in radians

Sector area = , where  is in radians
Trigonometry

Statistics

Mean = 

Standard deviation = 
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Answer all the questions.

1. (a) Factorise completely. [2]

Express as a single fraction in its simplest form.
[3]

 (c) For a two-digit number, the sum of the units digit and tens digit is 5 and the 
difference between the units digit and tens digit is 1.

(i) Form two simultaneous equations and solve them. [3]

(ii) Hence state the two-digit number. [1]

 Make m the subject of the formula .
[2]

(ii) Hence find the value of m, given that s = 2 , r =1 and p =3. [1]

2. Peter bought some lychees for $360. He paid $x for each kilogram of lychees.

(a) Write down an expression, in terms of x, for the number of kilogram of lychees 
that he bought. [1]

During the delivery, 5 kilogram of his lychees were squashed. He sold the remainder 
of the lychees at 60 cents more per kilogram than he paid for.

(b) Write down, in terms of x, for the sum of money he received for the remaining 
lychees. [1]

He made a profit of $171.

(c) Write down an equation in x to represent this information and show that it 
reduces to 5x2 +174x – 216 = 0. [3]

(d) Solve the equation and hence find the price that he paid for each kilogram of 
lychees. [3]

3. (a) A bag contains 20 coloured discs. Out of these 20 discs, 8 are blue, 7 are red 
and 5 are yellow. Jane draws two discs from the bag at random. 

(i) Draw a tree diagram to show the probabilities of the possible outcomes. [2]
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(ii) Find, as a fraction in its simplest form, the probability that 

(a) both discs are yellow, [1]

(b) one disc is red and the other is blue, [1]

(c) both discs are of different colour. [2]

(b) 120 students from Mega Secondary School took a Science Test and their marks 

are given in the following table.

Marks Frequency

0 < x  ≤ 20 2

20 < x  ≤ 30 5

30 < x  ≤ 40 8

40 < x  ≤ 50 35

50 < x  ≤ 80 70

(i) Calculate an estimate of the mean and standard deviation. [3]

(ii) The mean mark for another group of student from Faith Secondary 
School is 42 and the standard deviation is 12.8 mark. Make two 
comparisons between the marks for the 2 different groups of students. [2]

4. Answer the whole of this question on a sheet of graph paper.

This following is a table of values for the graph of.

x 0 1 2 3 4 5 6 7 8

y 15 19 21 a 19 15 9 b −9

(a) Calculate the value of a and of b. [1]

(b) Using a scale of 2 cm to 1 unit on the x axis and 2 cm to 5 unit on the y axis, 
draw the graph of  for. [3]

(c) Use your graph to find the values of x when y = 18. [2]

(d) By drawing a tangent, find the gradient of the curve where x = 4.5. [2]

(e) By drawing a suitable straight line on the same axes, use your graph to find the 
solutions of the equation .

[3]
 

5.
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ABCD is a rectangle. = 2b and= a.
M is the midpoint of AC and AC = 2CE.
F is a point on AB extended such that AF: AB = 3:2.

(a) Express each of the following, as simply as possible, in terms of a and/or b.

(i) [1]

(ii) [1]

(iii) [1]

(iv) [1]

(b) Write down 2 facts about BC and FE. [2]

(c) Calculate the value of 

(i)
[1]

(ii)
[1]

(iii)
[1]

6 The number of doughnuts sold by a bakery in three of its most popular outlets for the 
first week of June is shown in the table below. 

Outlet A Outlet B Outlet C

Salted Caramel 300 280 250

Chocolate 450 385 355

Sugared coated 255 275 310

Strawberry 150 140 185
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(a) Write down a 4 × 3 matrix N that represents the information given in the table. [1]

(b) The selling price of salted caramel doughnuts, chocolate doughnuts, sugared 
coated doughnuts and strawberry doughnuts are $2, $1.80, $1.30 and $1.40 
respectively. Write down a matrix P that represents this information and hence 
evaluate PN. [3]

(c) Explain what the elements of matrix PN represents. [1]

7 In the diagram below, A, B, C and D are points on level ground. AB = 85 m , 

AC = 92 m and . B is due North of A and the bearing of D from A 

is 205°.

(a) Find BC. [3]

(b) Calculate the area of triangle ABC. [1]

(c) Calculate . [2]

(d) A vertical mast is at C. The angle of elevation of the top of the mast from A is 
27°. Calculate the angle of elevation of the top of the mast from B. [3]

8 The cumulative frequency graph shows the distribution of marks of 60 students in a 
spelling test.
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(a) Find

(i) the median mark. [1]

(ii
)

65th percentile mark. [1]

(b) Find the percentage of students who obtained more than 48 marks. [2]

(c) Two students are chosen at random to go through to the next round of 
competition. Find the probability that both students obtain more than 88 marks. [2]
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9 In 2014, a factory employed 1275 workers consisting of Foreman, Craftsman 
and Apprentice in the ratio 1:9:5.

Find the number of Apprentices employed in 2014. [1]

The number of workers employed in 2014 was 25% more than it was in 
2013. Find the number of workers employed in 2013. [1]

70% of the factory’s total expense are for wages and the rest is for raw
materials.  In 2015, wages increased by 8% and the cost of the raw 
material increased by 23%. Calculate the percentage increase in the total
expense, assuming that the number of workers employed remained the
same.

[3]

Tom borrowed $4000 from a bank at the interest rate of 15% per annum 
compounded monthly.  He repaid $1500 at the end of the first month, $2000 at 
the end of the second month, and made a final settlement at the end of the third 
month.

How much did he owe the bank just after 

the first payment, [2]

the second payment? [2]

How much was the final settlement payment? [2]

If Tom has repaid $2000 at the end of the first month and $1500 at the 
end of the second month, would the final settlement payment at the end 
of the third month remain the same?  Explain briefly. [1]

10 In the diagram, each circle centered A, B and C is of the same radius of 4 cm.  

Calculate the perimeter and the area of the shaded region.  
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[6]

10 A  spherical  ball  of  radius  1  cm  is  completely  submerged  in  a  cylindrical
container  of  height  30  cm and  radius  3  cm.  Water  is  then  poured  into  the
container to a depth of 18 cm. Calculate

the volume of the spherical ball, [1]

the depth of water in the container if the spherical ball is removed from 
the container. [3]

If the water in the cylindrical container is poured into a rectangular
trough of length 18 cm and breadth 8 cm, what is the depth of the water 
in the trough? [2]

11 During a routine operation along an expressway one night, a car drove through a

police road block without stopping.  The police signalled for the car to stop but it 

accelerated and the police gave chase.

The speed and the time of the speeding car and the police car during the 3-minute

high-speed chase along the expressway are recorded in the table below.

Time
Speed of Speeding Car

(km/h)
Speed of Police Car

(km/h)

1st minute 105 90

2nd minute 140 135
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3rd minute 155 180

(a) Based on the information given, using a distance-time graph, determine whether
the police car will be able to overtake the speeding car and arrest the driver 
during the high-speed chase.  Show how you arrive at your conclusion. [4]

(b) Are there any assumptions that you may have to make? [1]
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This document consists of 18 printed pages

Mathematical Formulae

Compound

Interest

Total amount = 

Mensuration

Curved surface area of a cone = 

Surface area of a sphere = 

Volume of a cone = 

Volume of a sphere = 

Area of triangle ABC = 

Arc length = , where  is in radians

Sector area = , where  is in radians

Trigonometry

Statistics

Mean = 

Standard deviation = 
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3

1 Factorise each of the following expressions completely

(a) ,

Answer (a) _____________________ [2]

(b) .

Answer (b) _____________________ [2]

2 (a) Petrol costs y cents per litre. Desmond buys some petrol and it costs him

x dollars. Find an expression, in terms of x and y, for the number of litres

that he buys.

Answer  (a) _________________litres [1]

(b) Rashid’s best timing for 2.4 km run was 9 minutes and 34 seconds. Convert

his speed into metres per second.

Answer  (b) __________________m/s [1]
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3 Express the following expressions in their simplest form

(a)
,

Answer (a) ______________________ [2]

(b)

Answer (b) ______________________ [2]

4 Solve the equation,                           

Answer x = _______________________ [3]

5 (a) Solve the equation 
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5

Answer (a) x = ___________________ [2]

(b)
Given that and , find the value of .

 

Answer (b) _____________________ [2]

6 The speed of light is .

(a) Express this speed in km/h, giving your answer in standard form.

Answer (a) ________________ km/h [1]

(b) Find the time taken in nanoseconds, for light to travel one kilometre.  

Answer (b) ___________________ns [2]

7 (a)
Given  find the smallest possible value of x if x is  a perfect 
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square.

Answer (a) x = __________________ [2]

(b) Given that  –3  x  4  and   where x and y are integers, find 

(i)  the least value of 

Answer (b)(i)_____________________ [1]

(ii)   the greatest value of .

Answer (b)(ii)_____________________ [1]

8 (a) Express 504 as the product of its prime factors.

Answer (a) _____________________ [1]

(b) Find the smallest positive integer value of k for which 504k is a multiple 

of 240.

Answer (b) k = __________________ [1]

8 (c) Given that the lowest common multiple of 504 and n is 12 600,

find the smallest value of n.
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7

Answer (c) n = __________________ [1]

9 The first five terms of a sequence are 

                       0,         3,         8,         15,         24   

Find

(a) the next term,

Answer (a) _____________________ [1]

(b) an expression for the nth term,

Answer (b) _____________________ [1]

(c) the 50th term.

Answer (c) _____________________ [1]

10 In the figure, QRST is a straight line. Angle = 90°, PS = 5 cm, RS = 2 cm 

and the area of triangle PRS = 3 cm2.
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(a) Calculate

(i)   PQ,

Answer (a)(i)__________________cm [1]

(ii)   PR.

Answer (a)(ii)_________________ cm [2]

(b) Express, as a fraction in the lowest term, the value of  

Answer (b) ____________________ [1]

11 A scale of 2 cm to 1 km is used for a map.

(a) Express the scale in the form 1 : n.
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9

Answer (a)        1       : __________ [1]

(b) The distance between town A and town B measures 16 cm on the map.

Find the actual distance, in metres, between the two towns.

Answer (b) __________________m [1]

(c) A playground covers an actual area of 8 km2. Find the area of the playground

on the map, leaving your answer in cm2.

Answer (c) ________________  cm2 [2]

12
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The diagram shows part of a regular polygon with n sides. Given that

BAC = 12°
 
and E is the point where the lines BD and AC intersect.

Calculate

(a) the value of n,

Answer (a) n = _________________ [2]

(b) AED.

Answer (b) ___________________° [1]

13 Solve the simultaneous equations below giving your answers in exact values.
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11

Answer x = ________,  y = _________ [3]

14 (a) Given that ,

P = {x : x is a multiple of 4},

Q = {x : x is an even number} and

R = {x : x is a number less than 7}.

(i)    List the elements in set P.

Answer (a)(i)____________________ [1]

(ii)   Find .

Answer (a)(ii)___________________ [1]

(iii)  State the value of n(R).

Answer (a)(iii)___________________ [1]

(b) On the Venn diagram shown in the answer space, shade the set . [1]
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15 AB is the diameter of the circle AFBCD shown in the diagram. E is the point

on AB produced, where BD = BE and angle.

The straight line ED cuts the circle at C.

            

(a) Explain why angle.

_____________________________________________________________

_____________________________________________________________

_____________________________________________________________
[2]

(b) Find angle.

Answer (b)____________________ ° [1]

(c) Show that BD bisects angle.

______________________________________________________________

______________________________________________________________

______________________________________________________________

______________________________________________________________
[1]

(d) Given also that angle, calculate angle.

Answer (d)  ___________________ ° [1]

16 Given that A is the point ( 1, 1 ),  and that D is the  
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13

midpoint of BC. Find

(a)

Anwser (a)_______________________ [1]

(b) ,

Answer (b)___________________units [2]

(c) the coordinates of the point P such that ABPC is a parallelogram using vector

method.

Answer (c)     (_________, ________) [2]

17 A container is a prism with a triangular cross-section. The container has a height

of 30 cm. Jamie pours water into the empty container at a constant rate.

She takes 9 seconds to fill the container with water. After t seconds, the depth

of the water is d cm.
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(a) Find the value of d when t = 4.

Answer (a) _____________________ [2]

(b) Given that the volume of the container is 1350 cm3. Find the volume of the

water when t = 4.

Answer (b) __________________ cm3 [2]

17 (c) On the axes in the answer space, sketch the graph showing how the

(i)   depth varies during the 9 seconds, [1]
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15

(ii)   volume varies during the 9 seconds. [1]

18 The times (in seconds) taken by 12 boys to complete the shuttle run are given 

below.

        9       14       12     17      16       10      10      18      12     15       13      12
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Find,

(a) (i)  the median,

Answer (a)(i)___________________ [1]

(ii)  the interquartile range.

Answer (b)(ii)___________________ [1]

(b) The times (in seconds) taken by 12 girls to complete the shuttle run are given 

below.

         10      18      19      12      12      14      21      21      22      15      13     15

Compare the results of the boys and girls.

_______________________________________________________________

_______________________________________________________________

_______________________________________________________________

_______________________________________________________________

_______________________________________________________________

_______________________________________________________________
[2]

19 (a) Express  in the form and sketch

 in the space provided showing the turning point and 

y-intercept.
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17

[2]

Answer (a) y =  ________________ [1]

(b

)

The diagram below shows a quadratic function in the form of .

Equation of line of symmetry is . Find the values of a, b and c.

              

Answer (b

)

______   b =______

 c = ______ [3]

20 In the diagram below, O is the origin, A is  and B is . C is a variable

point with the coordinates  and D is the point of intersection of the lines

AB and OC.
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(a) Prove that triangles OBD and CAD are similar for all values of m.

______________________________________________________________

______________________________________________________________

______________________________________________________________

______________________________________________________________
[2]

(b

)

Find

(i)   the equation of the line AB,

Answer (b)(i)____________________ [1]

(ii)  the value of m when the length of OC is given as  units,

Answer (b)(ii)   m = ______________ [1]

(iii) using the value of m in (ii), find the coordinates of D.

Answer (b)(iii)   (_______ , _______) [2]

Answer Key

1    (a)  (b)   

2    (a)   litres (b)    4.18 m/s

3    (a)    (b)   
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19

4    

5    (a)    (b)   

6    (a)    km/h (b)   3330 ns

7    (a)    (b) (i)       (ii)   16

8    (a)   (b)   (c)   

9    (a)   35 (b)   (c)   2499

10  (a) (i)  3 cm (ii)  3.61 cm     (b)   

11  (a)  1  :   50000 (b)   8000 m (c)  32 cm

12  (a)   (b)   156 °

13   x = ,     y =  

14  (a) (i)  { 8, 12, 16 } (ii)   6 (iii)  0           (b) ---

15  (a)  (base angles isosceles triangle), (b)   72°

(angles in the same segment),

 shown

  (c)   18 + 18 ( exterior angle of a triangle) (d)   111°

  = 36°

   = 72 – 36 = 36°

       BD bisects 

16   (a)  (b)  (c)  ( 3,  9 )

17  (a)  d = 20  (b)  600 cm

      (c) (i)         (c)  (ii)
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18  (a) (i)  12.5      (ii)    4.5

      (b)  median of girls = 15 and IQR of girls = 4.5

            Boys are faster because median is smaller. Boys’ performance more consistent as

            IQR is smaller.

19 (a) (b)    a = 

20  (a)   AC is horizontal, hence parallel to OB           (b) (i) 

              (alternate angles, AC //OB)    (ii) m = 3   (iii)  ( 2, )          (alternate 

angles, AC//OB)

              Since 2 corresponding angles are equal, are similar.
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