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Answer all the questions 

l(a) U 1 1 1 152 ✓64 .27-\1-126.s d . d h fi 5 d' . se a ca cu ator to eva uate . + ----- an wnte own t e irst 1g1ts. 
l.lrr 

Answer: ___________ [l] 

(b) Write your answer to part (a) c01Tect to 2 significant figures. 

(c) 
4 

Express 1- as a percentage. 
25 

Answer: [1] --------

Answer: ___________ % [1] 

2. It takes 12 men to dig a pond in 8 days. 

(a) How many men are required to dig the same pond in 6 days? 

Answer: [2] --------

(b) State one assumption you made when doing your calculation in part (a). 

2 
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3(a) 

(b) 

S. 1·f xz-yz . 3x+3y Imp 1 y -- ...,.. --. 
Sh 3k 10hk 

1-2p -3p 
Solve-->-. 

3 11 

Answer: [3] --------

Answer: ___________ [2] 

3 
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4. Solve the pair of simultaneous equations. 

X y 11 
-+-=-
3 2 6 

7x + 3y = 1 

Answer:x= 

4 
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y = ________ [3] 



5. Expand and simplify each of the following expressions. 

(a) 7x2 
- (2x - l)(x + 1) 

Answer: [2] --------

(b) 3(2p - 5) 2 

Answer: [2] --------

6. The time difference, t, in minutes, taken for an object to travel from point A to B and the 

return journey is given by the equation (t + 6)(t - 8) = 72 . 

By solving the equation (t + 6)(t - 8) = 72, find the time difference t, in minutes. 

Answer: minutes [3] ------ ---

5 
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7. 

T .. 
In the diagram below, AE = 5 cm, AD= 2cm, 4EAB = 3UlntlQJJ.38.6°. 
DE is a straight line and Fis a point on DE. Find, Wit 

(a) the length of AB, 

Answer: __________ cm [I] 

(b) the length of BE, 

Answer: __________ cm [I] 

( c) the area of triangle AFE, correct to 2 significant figures. 

Answer: __________ cm2 [2] 

6 
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8. ABCDV is a square pyramid with AB= 12 cm.Mis the mid-point of AB. 
V 

(a) Given that the volume of the pyramid is 720 cm3, fmd the vertical height of 

the pyramid, VN. 

Answer: __________ cm [2] 

(b) Calculate the length ofVM. 

Answer: __________ cm [I] 

( c) Find the total surface area of the pyramid. 

Answer: __________ cm2 [2] 
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9. In the diagram, ABC is an isosceles triangle with 4ABC = 74° and 4HGC = 152°. 

AC is produced to the point D. AGD, BCE and HGF are straight lines. 

B Tuition 
• 

' ~ 

A 

(a) Find 4ACB. 
F 

Answer: ___________ 0 [1] 

(b) Given that triangle AHG and triangle DFG are congruent, find 

(i) 4GDF, 

Answer: 0 
[ 1] ----------

(ii) 4GFD 

Answer: __________ 0 [1] 

(c) Explain if triangle CDE is similar to triangle CAB. 

---------------------[2] 
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10. The time taken by 30 students to complete a task is tabulated in the table shown below. 

Time (in minutes) Frequency 

0 < t:::;; 10 2 

10 < t:::;; 20 18 

20 < t:::;; 30 X 

30 < t:::;; 40 3 

(a) Find the value of x. 

Answer: [l] ---------

(b) On the grid, draw a histogram to represent the above information. 

15 

Frequency 

5 

0 20 

9 
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( c) Calculate the percentage of students who took between 10 minutes to 30 minutes to 

complete a task. 

Answer: ___________ % [1] 

( d) Jialing says that the most common timing taken to complete the task is between 20 to 

30 minutes. Explain if you agree with her. 

____________________ [!] 

End of Paper 
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Section A {28 marks) 

1. (a) Make b the subject of a~= 2c. 

(b) 
S. l'fy sx2-rn 

1m 1 . p 2x2 -17x+21 

2 
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Answer: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . [3] 
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(c) Express as a single fraction in its simplest fonn ( 
3 

) 2 + --2
-. 

x-4 (4-x) 

2. A map is drawn to a scale of 1 cm to 0.3 km. 

(a) The length of a road on the map is 10.5 cm. 
Find the actual distance, in km, of the road. 

3 
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(b) A lake has an actual area of6 km2Tu i ti On 
Find the area, in cm2

, of the lake on the map. 

wit . ~-~i\ f; ~ ,Jil, 
, "' 

Answer: . . .... . ... ..... ... . ...... . . cm2 [2] 

( c) Find the scale of another map in the form 1: n, if the actual area of the lake in part (b) 

is represented by an area of 24 cm2 on this second map. 

4 
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3. (a) Simplify ( 4n + 3) 2 
- 9. 

Answer: ..... . ............. ... .... . [2] 

(b) Given that n is an integer, detennine if ( 4n + 3) 2 
- 9 is a multiple of 8. 

Show your working clearly. [1] 
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4. Lisa can wrap 120 gifts in 5 hours. 
Alex can wrap 96 gifts in 4 hours. T . . 
Lisa and Alex are to work together to wrap 300 gifts. . ult 1 0 n 
If they continue to work at the same rate, how long will it.tak for them to wrap the 300 

gifts? Give your answer in hours and minutes. W} t . . 
, () · ' 

Answer: ..... . ... hours ... . .... . mins [3] 

5. The stem-and-leaf diagram shows the distances travelled by taxi drivers from two 
compames. 

Leaves for Company A Stem Leaves for Company B 
2 4 0 2 3 7 

4 4 4 4 1 5 0 8 9 
7 0 0 0 6 0 0 4 8 9 

7 0 2 2 

Key: 410 mean 40 km 

(a) Which class interval has the highest frequency for Company B? 

6 
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(b) Find the fraction of taxi drivers who travelled more than 64 km. 

Answer: . .......... . .. . ... . ..... [ 1] 

(c) Among the bottom 20% of drivers, what is the longest distance travelled? 

7 
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6. In the diagram, PQ = 5 cm, PS= 12 cm, QS = 13 cm and LPQR = 53°. 

11 

(a) Show that triangle PQS is a right-angled triangle. [2] 

(b) Calculate the area of b,,QRS. 

Answer: ........................... cm2 [3] 

8 
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(c) Hence calculate the shortest distance from R to QS. 

9 
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Section B (32 marks) 

7. The height and the volume of a solid cylinder are 4x cm and rr(16x3 + 48x 2 + 36x) cm3 

respectively. 

(a) 

uition 
4xcm 

with~ 
~~JW~ 

Show that the radius of the cylinder is (2x + 3) cm~ [3] 

(b) The total surface area of the solid cylinder is 90rr cm2
. Write down an equation in x 

and show that it simplifies to x 2 + 2x - 3 = 0. [3] 
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(c) Solve the equation x 2 + 2x - 3 = 0. 

Answer: . . ... .... . ....... . . ... . . . ..... [2] 

( d) Explain why one of the values of x cannot be accepted. [1] 

11 
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8. The diagram below shows the top view of a cylindrical box containing four spherical 
candles. 0 is the centre of the box. A, B, C and D are the centres of the candles. The radius 

of each candle is 3 cm. 

(a) Calculate the volume of one spherical candle. 

Answer: ......... . ...... . . ..... .. . .... [2] 

(b) Show that the radius of the box is 7.243 cm, corrected to three decimal places. [2] 

12 
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( c) The four spherical candles are melted and recast into one large candle as shown below. 
The candle is of the shape of a square pyramid. The height of the pyramid is 1.5 times 

the length of the square base. 

Find the height, h, of the pyramid. 

( d) Find the slanted height, !, of the candle. 

13 
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9. The info graphic below shows the amount of sugar in some of the popular drinks sold in 
Singapore. 

1t-sp (1c:UbtJ,.,.. -· .. ····--,, 
~~~t,ql;jf 

111.,,,,., A Htt~ mo<e tn•• ; t< 11me1110r1ttN>~ uistttiin- KM• rn,tt Meftlfh!fi l<!UNifhMl 
2..Stcasp9uf<.s lWUIUl<>fl> 2~•vooa, 2te'l-~0JjS li:.,m,11aB lte."'J!P·OCHl· 1te.a~pn.Gn 
ewrytOOml evorylOOml overyiOOml ovcrylOOml evtrylOOml ..,.ry100ml evory100ml 

12.4% 10.G'Vo 10.8% 8.5% 6.90/c, 51,;.., 6% 6% 
o1100fnl ofH)Dtnl t}ft00ntt ottOOml af100MI ··- OflOOtt,( •ftODirtt 

• • Tuiti 0 ~1 -_ ... . ;:;· 
L ·" 

~ 
f 

UI 
3 er ,. 

"''"-- cou,.Qta Pe~<i Yib .. i\LtUSugb! MilO 100Ptu~ ~Uni~e' Ch~tttbffllilftt 
i11A1!sn,o11s -' (J:!OmU Cloule(SOl)mll (500 .. 0 11.u .. n 12-•1 IS2$mU G*" TH (SOOfflU r .. 1soo.,11 
tf..i.f>:ltt:S . ((),...,:••l jr.otJ,tOO) ~I<~ flotihfW ~ :a)' iiidli&trih.1 : (11<,ool (WI'""~ l""'"! (lwflo('S<,,;,j 

(a) How many bottles of Vitagen Less Sugar would have the same amount of sugar as 1 
bottle of Pepsi? Round off your answer to the nearest whole number. 

14 
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(b) Find the sugar content of 1 can of Milo as a percentage of 1 bottle of Jasmine Green 
Tea. 

Answer: ..... .. ................. . ..... [2] 

(c) Josh drinks 2 bottles of Pepsi daily. Due to risk of getting diabetes, his doctor has 

advised him to reduce his sugar intake to a maximum of 25 g per day. 
Josh still want to satisfy his cravings for sugar. He decided to switch to drinking 2 cans 

of 1 00Plus in a day. 

Do you think his decision to switch to drinking 2 cans of 1 00Plus in a day satisfies his 

doctor's advice? 

Justify your answer with clear working and reasoning. 

15 
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10. The following shows a table of values for the graph of y = 5 + 3x - 2x 2
. 

X -2 -1 0 0.5 1 2 3 

y k 0 5 6 6 3 -4 

(a) Calculate the value of k. 

Answer: . . . . . .. .. .. .. .. . .. . . . . . . . .. . . . [ 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, plot the graph of y = 5 + 3x - 2x2 for -2 :;:; x :;:; 3 on the next page. 

[3] 

( c) From your graph, 

(i) find y when x = -0.5, 

Answer: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . [ 1] 

(ii) state the equation of the line of symmetry. 

Answer: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . [ 1] 

(d) By drawing an appropriate line, solve 5 + 3x - 2x2 = -5. 

16 
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END OF PAPER 
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Answer all the questions 

l (a) U 1 1 1 152 ✓64.27-V-126. S d . d h fi S d" . se a ca cu ator to eva uate . + ----- an wnte own t e irst 1g1ts. 
1.11! 

= 6.0224 

Al 
Answer: [1] --------

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

(c) 

6.0 Al 

4 
Express 1- as a percentage. 

25 -

4 
1-X 100% 

25 

= 116% Al 

Answer: [1] --------

Answer: ___________ % [1] 

2. It takes 12 men to dig a pond in 8 days. 

(a) How many men are required to dig the same pond in 6 days? 

12 men------------------ 8 dayT .. t 1 

12 X 8 men------------ 1 day u 1 ·. IO n 
96 men ----------------- 1 day W j t -li: 
96 r;:!. 
- men ---------------- 6 days 
6 

16 men--------------- 6 days 

16 men are required. Al 

Answer: [2] --------

(b) State one assumption you made when doing your calculation in part (a). 

The men dig the pond at the same rate. Al 

2 
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3(a). 

(b) 

. . xz-yz . 3x+3y 
Simplify Sh3k --,-- lOhk . 

x2-y2 ..:... 3x+3y 

Sh3 k . lOhk 

x2-y2 lOhk 
=--x--

sh3k 3x+3y 

(x-y)(x+y) lOhk = ..:.,_..;.._c,_;_--'- X --
Sh3k 3(x+y) 

x-y 2 
=-X-

h2 3 

1-2p -3p 
Solve-->-. 

3 11 

11 > 22p - 9p 

11 > 13p 

11 
p<-

13 

Ml 

Ml 

Al 

Answer: ___________ [3] 

Al 

Answer: ___________ [2] 
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4. Solve the pair of simultaneous equations. 

~ + ~ = 11 _____ (1) 
3 2 6 

7x + 3y = 1 - - - -(2) 

(1) X 6: 

2x + 3y = 11- - - (3) 
(2) - (3): 
7x + 3y - (2x + 3y) = 1 - 11 
7x + 3y- 2x - 3y = -10 

X y 11 
3+2=6 

7x + 3y = 1 

Ml 

Sx = -10 

x S:b-; = -2 inl:µ i ti on Al 

7(-2) + 3y = 1 ■ t 
3y=1s WI 
y=S Al 

Answer: x= 

4 
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5. Expand and simplify each of the following expressions. 

(a) 7x2 
- (2x - l)(x + 1) 

= 7x 2 
- (2x2 + 2x - x - 1) 

= 7x2 - 2x2 - 2x + x + 1 Ml 

= 5x2 - x + 1 Al 

Answer: [2] --------

( b) 3(2p - 5)2 rr, . 1 n 
= 3[(2p)2 - 2(2p)(5J+ M~ t~ O i 1 

= 3(4p' - zap+ zs)wi t~~ 
= 12p2 - 60p + 75 . ·. ~ 

Answer: [2] ----------

6. The time difference, t, in minutes, taken for an object to travel from point A to Band the 

return journey is given by the equation (t + 6)(t - 8) = 72 . 

By solving the equation (t + 6)(t - 8) = 72, find the time difference t, in minutes. 

(t + 6)(t - 8) = 72 

t 2 
- St + 6t - 48 = 72 

t 2 - 2t - 120 = 0 

(t - 12)(t + 10) = 0 

t - 12 = 0 or t + 10 = 0 

t = 12 or t = -10 (rej) 

Ml 

Ml 

Al 

Answer: minutes [3] ---------

5 
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7. In the diagram below, AE = 5 cm, AD = 2cm, 4EAB = 36.9° and 4DEB = 38.6°. 
DE is a straight line and Fis a point on DE. Find, 

(a) the length of AB, 

AB 
cos36.9° = -

5 

AB = 5 cos 36.9° 
AB = 4.00 cm (to 3 s.f) Al 

(b) the length of BE, 

sin 36.9° = BE 
5 

BE= 5 sin 36.9° 
BE = 3.00 cm (to 3 s.f) Al 

Answer: __________ cm [1] 

Answer: __________ cm [1] 

(c) the area of triangle AFE, correct to 2 significant figures. 

BF 
tan38.6° = -

3 

BF = 3 tan 38.6° 
= 2.39486 

AF = 3.9984 - 2.39486 
= 1.6035 

1 
Area = - (3) (1.6035) 

2 

= 2.4 cm2 

Ml 

Al 

Alternative 

4ADF = 38.6° (alt 4-s, AD II CE) 

tan 38.6° < T , M! 
AF= 2tan38.6° u I tI On 

= 1.59657 

Area 

= ½Cl.59657)(3 

= 2.4 cm2 

Answer: __________ cm2 [2] 

6 
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8. ABCDV is a square pyramid with AB= 12 cm.Mis the mid-point of AB. 
V 

(a) Given that the volume of the pyramid is 720 cm3
, find the length of the vertical height of 

the pyramid, VN. 

volume of the pyramid = 720 

!(12 X 12) X VN = 720 
3 

48VN = 720 
VN = 15 cm 

Ml 

Al 
Answer: __________ cm [2] 

(b) Calculate the length ofVM. 

In b.VMN, 
MN= 6cm Tt1itio11. 

• 
VM 2 =VN 2 +NM 2W . · -
VM 2 = 152 + 62 . 

VM 2 = 261 
VM = ✓261 
VM = 16.155 cm (t 
VM = 16.2 cm (to 3 s.f) Al 

V 

Answer: __________ cm [1] 

( c) Find the total surface area of the pyramid. 

Total surface area of pyramid 
= 4 x Area of one lateral surface + Area of square base 

= 4 x G x 12 x 16.155) + 144 Ml 

= 531.7296 
= 532 cm2 (to 3 s.f) Al 

Answer: cm2 [2] ----------

7 
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9. In the diagram, ABC is an isosceles triangle with 4-ABC = 74° and 4-HGC = 152°. 

AC is produced to the point D. AGD, BCE and HGF are straight lines. 
B 

(a) Find 4-ACB. F 

180°-74° 
4-ACB = 

2 
(base 4 of isos. !:J.) 

= 53° Al 

Answer: ___________ 0 [1] 

(b) Given that triangle AHG and triangle DFG are congruent, find 

(i) 4-GDF, 

180°-74° r, Ji t1·1i On 
4HAG = ---(base. 4 ofisos. ~ 

2 

=530 Wit 
4-GDF = 4HAG (congment !:J. 

= 53° 

Answer: __________ 0 [l] 

(ii) 4-GFD 

4GFD = 152° - 53° (ext. 4 of !:J.) 
= 99° Al 

Answer: __________ 0 [1] 

(c) Explain if triangle CDE is similar to triangle CAB. 

Yes as all the corresponding angles are equal. 

Al Al 

8 
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10. The time taken by 30 students to complete a task is tabulated in the table shown below. 

Time (in minutes) 

0 < t:::; 10 

10 < t:::; 20 

20 < t:::; 30 

30 < t:::; 40 

(a) Find the value of x. 

x = 30 -T-14iti on 
X = 

7 vv1· "-Ll-t-~& 
-·(v~ 

Frequency 

2 

18 

X 

3 

Answer: [l] ---------

On the grid, draw a histogram to represent the above information. 

20 

15 

Frequency 

10 

5 

0 20 

9 
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Bl-Correct 
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( c) Calculate the percentage of students who took between 10 minutes to 3 0 minutes to 

complete a task. 

Number of students who took between 10 minutes to 30 minutes= 18 + 7 
=25 

Required percentage 

= 25 X 100% r, Ji f-i 
= ;; ! % or 83.3% (t~ s.ff Qln 

3 • 

Wlt 

Answer: ___________ % [1] 

( d) Jialing says that the most common timing taken to complete the task is between 20 to 

30 minutes. Explain if you agree with her. [1] 

No I disagree. The timing from 10 to 20 minutes taken by students to complete the task 

is the highest therefore that should be the most common timing. Al 

End of Paper 
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2E P2 MS 

1. (a) a~= 2c 
2c 

~=-
a 

4c 2 

b-c=­a2 
4c2 

b=-2 +c 

(b) 8x2 - 18 

(c) 

2x2 -17x + 21 
2(4x2 - 9) 

= (2x - 3)(x - 7) 
2(2x - 3)(2x + 3) 

= (2x - 3)(x - 7) 
2(2x + 3) 

=---
x-7 

3 2 
---+-­
(x-4)2 (4-x) 

3 2 
=------

(X - 4) 2 X - 4 
3 - 2x + 8 

=----
(x - 4) 2 

11- 2x 
=---

x-4 2 

2. (a) Map : Actual 
1 cm: 0.3 km 
10.5 cm: 0.3 x 10.5 

= 3.15 km 
(b) Map : Actual 

1 cm2 
: 0.09 km2 

Areaonmap-o_:rui ti on 
= 66~ cm2 or 66.7 cm~ 

3 

( c) Map : Actual 
24 cm2

: 6 km2 

1 cm2 
: 2.5 km2 

Map scale: 
1 cm: 0.5 km 
1 cm : 50000 cm 
1 : 50000 

3. (a) ( 4n + 3)2-9 = 16n2 + 24n + 9 - 9 
= 16n2 + 24n 

(b) ( 4n + 3) 2
- 9 = 16n2 + 24n 

= 8 2n2 + 3n 
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4. 

5. (a) 
(b) 

(c) 

6. (a) 

(b) 

(c) 

7. (a) 

(b) 

(c) 

(d) 

In 1 hr, Lisa wraps 
120 

gifts, Alex wraps 
96 

gifts 
5 4 

120 96 . 
In 1 hr, both can wrap - + - = 48 gifts 

5 4 
T k 300 1me ta en=-

48 
1 

= 6-hr 
4 

= 6 hr 15 mins 
60-69 
6 

-
7-c; 
25 X 20% = 5 
:. Longest distance travelled among the bottom 20% = 4 7 
QS2 = 132 

} = 169 
PS2 + QP 2 = 122 + 52 

= 169 
Since QS2 = QP 2 + PS 2

, by converse of Pythagoras' theorem, l:lPQS is 
a right-angled triangle. 

PR 
tan53° = -

5 
PR= 5 xtan53° • • 

PR = 6.635 , Jiu I t1 on. 
Area of !::,.QRS = - x 12 - 6.635) x 5 

2 • t = 13.41 w. 
;::: 13.4 cm2 WI t . 'lll)'d 
~ x 13 x d = 13.4 l~C,,.\ ~: F# ~ 
2 ~~ 
d = 2.06 cm . 
rrr 2 (4x) = rr(16x3 + 48x2 + 36x) 
r 2

( 4x) = 16x3 + 48x2 + 36x 
r 2 = 4x2 + 12x + 9 
r 2 = (2x + 3) 2 

r = 2x + 3 (shown) 
2rrr 2 + 2rrrh = 9Orr 
2rr(2x + 3)2 + 2rr(2x + 3)( 4x) = 9Orr 
(2x + 3)2 + (2x + 3)(4x) = 45 
12x2 + 24x - 36 = 0 
x 2 + 2x - 3 = 0 (shown) 
x 2 + 2x - 3 = 0 
(x + 3)(x - 1) = O 
X = -3 or x=l 
Length cannot be negative 
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8. (a) Volume of 1 candle=~ x rr x 33 

= 113.09 
= 113 cm3 (3sf) 

(b) BC= ,J62 + 62 

= 8.4852 

(c) 

(d) 

R d
. 8 .4852+2(3) 

a ms=---
2 

= 7.2426 
= 7.243 cm (shown) 

Let x be the length of the square base 
1 • 

3 (x) 2 (1.5x) = 4 x 113.09 WJ t 
1.5x3 = 1356.96 
x 3 = 904.64 
X = 9.6717 
Height= 1.5 x 9.671 
= 14.5065 
= 14.5 cm (3sf) 

2 

Slanted height= 14.50652 + (9·6;
17

) 

= 15.2908 
= 15.3 cm 3s 

9. (a) 1 bottle ofVitagen has 125 x 8.5% = 10.625g of sugar 
1 bottle of Pepsi has 500 x 10.6% = 53g of sugar 

53 
:. 10.625 = 4'988 

::::::5 
(b) 1 can of Milo has 240 x 6.9% = 16.56g of sugar 

1 bottle of Jasmine Green Tea has 500 x 6% = 30g of sugar 
16.56 

:. -- X 100% = 55.2% 

(c) 1 canofl00Plushas 325 x 6% = 19.5g of sugar 
2 cans of l00Plus has 19.5 x 2 = 39g of sugar 

No, his suggestion does not satisfy the doctor's advice as the amount of 

Ml 

Al 

Ml 

Al 

Ml 

Ml 

Al 
Ml 

Al 

Al 

Al 

su ar in 2 cans of 1 00Plus is hi her than the advised su ar intake. B 1 
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10. (a) k=-9 
(b) 

Bl -points plotted correctly 
B 1 - smooth curve 
B 1 - correct scale and label of 

(c) (i) y = 3 

(ii) X = 0.75 
(d) Drawy= -5 on graph 

x = -1.6 or 3.1 
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