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

!
𝟔
𝟕 −

𝟓
𝟖' , 𝟎. 𝟐, 𝟎. 𝟐�̇�, 𝟎. �̇�𝟎�̇� 

 
Solution 

 

!
𝟔
𝟕 −

𝟓
𝟖' = 𝟎. 𝟐𝟑𝟐𝟏𝟒𝟐… 

𝟎. 𝟐 = 𝟎. 𝟐𝟎𝟎𝟎𝟎𝟎… 

𝟎. 𝟐�̇� = 𝟎. 𝟐𝟑𝟑𝟑𝟑𝟑… 

𝟎. �̇�𝟎�̇� = 𝟎. 𝟐𝟎𝟑𝟐𝟎𝟑… 

 

 

 

Answer ………………………….………………………………………… [𝟏] 
 
[S4 HSS P1/2020 PRELIM QN 1] 
 

[𝐓𝐨𝐭𝐚𝐥:	𝟏	𝐦𝐚𝐫𝐤] 
______________________________________________________________________________________ 
 
  

𝟎. 𝟐�̇�, !
𝟔
𝟕 −

𝟓
𝟖' , 𝟎. �̇�𝟎�̇�, 𝟎. 𝟐 
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2. (a)    Factorise the following completely 
 

𝒙𝟐 + 𝟗𝒚𝟐 − 𝟔𝒙𝒚 − 𝟏 
 

Solution 

 

											𝒙𝟐 + 𝟗𝒚𝟐 − 𝟔𝒙𝒚 − 𝟏 = (𝒙𝟐 − 𝟔𝒙𝒚 + 𝟗𝒚𝟐) − 𝟏 

																																																			= (𝒙 − 𝟑𝒚)𝟐 − 𝟏 

																																												= (𝒙 − 𝟑𝒚 + 𝟏)(𝒙 − 𝟑𝒚 − 𝟏) 

 

 
 
 
 

Answer …………………………………………… [𝟐] 
 

(b)    Express the following as a single fraction 
 

𝟐
𝟑(𝒙 − 𝟒)𝟐 +

𝟏
𝟒 − 𝒙 

 
Solution 

 

										
𝟐

𝟑(𝒙 − 𝟒)𝟐 +
𝟏

𝟒 − 𝒙 =
𝟐

𝟑(𝒙 − 𝟒)𝟐 −
𝟏

𝒙 − 𝟒 

																																															=
𝟐 − 𝟑(𝒙 − 𝟒)
𝟑(𝒙 − 𝟒)𝟐  

																																															=
𝟏𝟒 − 𝟑𝒙
𝟑(𝒙 − 𝟒)𝟐 

 

 
 
 
 

 
Answer …………………………………………… [𝟐] 

 
[S4  ANDSS P1/2020 PRELIM Qn 2] 
 

[𝐓𝐨𝐭𝐚𝐥:	𝟒	𝐦𝐚𝐫𝐤𝐬] 
  

(𝒙 − 𝟑𝒚 + 𝟏)(𝒙 − 𝟑𝒚 − 𝟏) 

𝟏𝟒 − 𝟑𝒙
𝟑(𝒙 − 𝟒)𝟐 
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3. Show that the following is divisible by 𝟓 for all positive integer values 
 

𝟑𝟑𝒙$𝟐 − 𝟗
𝟑
𝟐𝒙 + (𝟐𝟕)𝒙$𝟏 

 
Solution 

 

𝟑𝟑𝒙$𝟐 − 𝟗
𝟑
𝟐𝒙 + 𝟐𝟕𝒙$𝟏 = 𝟑𝟑𝒙$𝟐 − 𝟑𝟑𝒙 + 𝟑𝟑𝒙$𝟑 

																																									= 𝟗(𝟑𝟑𝒙) − 𝟑𝟑𝒙 + 𝟐𝟕(𝟑𝟑𝒙) 

																																									= 𝟑𝟓(𝟑𝟑𝒙) 

																																									= (𝟓)(𝟕)(𝟑𝟑𝒙) 

 

From the above simplification, we can see that 𝟓 is a factor of the expression. Hence, the 

following is indeed divisible by 𝟓 for all positive integer values 

 
 
 

Answer …………………………………………… [𝟐] 
 
[S4 AHS P1/2020 PRELIM Qn 4] 
 

[𝐓𝐨𝐭𝐚𝐥:	𝟐	𝐦𝐚𝐫𝐤𝐬] 
______________________________________________________________________________________ 
 
4. Mrs Huang bought some chicken floss buns and hotdog buns for an outing. The ratio of the number 

of chicken floss buns to the number of hotdog buns bought was 𝟏𝟏: 𝟕. At the end of the outing, 
the number of each type of buns left was 𝟒. The ratio of the number of chicken floss buns to the 
number of hotdog buns consumed was 𝟖: 𝟓. Calculate the total number of buns that Mrs Huang 
bought 

 
Solution 

 

Let 𝒙 be the total number of buns Mrs Huang bought 

 

E𝟏𝟏𝟏𝟖𝒙 − 𝟒F

E 𝟕𝟏𝟖𝒙 − 𝟒F
=
𝟖
𝟓 

𝟓 !
𝟏𝟏
𝟏𝟖𝒙 − 𝟒' = 𝟖!

𝟕
𝟏𝟖𝒙 − 𝟒' 

𝟓𝟓
𝟏𝟖𝒙 − 𝟐𝟎 =

𝟓𝟔
𝟏𝟖𝒙 − 𝟑𝟐 

𝟏
𝟏𝟖𝒙 = 𝟏𝟐 

𝒙 = 𝟐𝟏𝟔 

 
Answer …………………………………………… [𝟒] 

 
[S4 BGSS P1/2020 PRELIM Qn 21] 
 

 [𝐓𝐨𝐭𝐚𝐥:	𝟒	𝐦𝐚𝐫𝐤𝐬] 

(𝟓)(𝟕)(𝟑𝟑𝒙) 

𝟐𝟏𝟔 
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5. A farm rears chickens and sheep. Each chicken has 𝟐 legs and each sheep has 𝟒 legs. The total 
number of legs is 𝟏𝟎𝟎 while the total number of heads is 𝟑𝟓. Find the number of chickens and 
sheep in the farm 
 
Note: You are not allowed to use “Guess-and-Check” to solve this question 

 
Solution 

 

Let the number of chickens be 𝑪 and the number of sheep be 𝑺 

 

𝟐𝑪 + 𝟒𝑺 = 𝟏𝟎𝟎………(𝟏) 

𝑪 + 𝑺 = 𝟑𝟓………(𝟐) 

 

From Equation (𝟐), 

𝑪 = 𝟑𝟓 − 𝑺………(𝟑) 

 

Substitute Equation (𝟑) into Equation (𝟏), 

𝟐(𝟑𝟓 − 𝑺) + 𝟒𝑺 = 𝟏𝟎𝟎 

𝟐𝑺 = 𝟑𝟎 

𝑺 = 𝟏𝟓 

∴ 𝑪 = 𝟐𝟎 

 
Answer ……………………………………………………… [𝟑] 

 
[S4 BPGHS P1/2020 PRELIM Qn 6] 
 

 [𝐓𝐨𝐭𝐚𝐥: 𝟑	𝐦𝐚𝐫𝐤𝐬] 
______________________________________________________________________________________ 
 
6. On the diagram below, mark and label a point to represent element 𝒙 given the following 
 

{𝒙} ⊂ (𝑨 ∩ 𝑩) ∪ 𝑪 
𝒙 ∉ 𝑨 

𝑩 = {𝒘, 𝒚, 𝒛} 
 
 

Answer: 
 
 
 
 
 
 
 
 
 
 
 
 
[S4 CHIJ CHIJS P1/2020 PRELIM Qn 6(b)] 
 

[𝐓𝐨𝐭𝐚𝐥: 𝟏	𝐦𝐚𝐫𝐤] 

𝐂𝐡𝐢𝐜𝐤𝐞𝐧 = 𝟐𝟎, 𝐒𝐡𝐞𝐞𝐩 = 𝟏𝟓 

𝒙 
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7.  
 
 
 
 
 
 
 
 
 

 
In the diagram, 𝑱𝑲 and 𝑲𝑴 are two sides of a regular decagon. 𝑱𝑲 and 𝑲𝑳 are two sides of a 
regular hexagon 

 
(a) Calculate the interior angle of the regular decagon 

 
Solution 

 

𝐈𝐧𝐭𝐞𝐫𝐢𝐨𝐫	𝐚𝐧𝐠𝐥𝐞 =
(𝟏𝟎 − 𝟐)(𝟏𝟖𝟎°)

𝟏𝟎  

																															= 𝟏𝟒𝟒° 

 
Answer …………………………………………… [𝟏] 

 
(b) Explain if 𝑀𝐾 and 𝐾𝐿 are two sides of a regular polygon. Show your working clearly 

 
Solution 

 

𝐈𝐧𝐭𝐞𝐫𝐢𝐨𝐫	𝐚𝐧𝐠𝐥𝐞	𝐡𝐞𝐱𝐚𝐠𝐨𝐧 =
(𝟔 − 𝟐)(𝟏𝟖𝟎°)

𝟔  

																																													= 𝟏𝟐𝟎° 

∠𝑳𝑲𝑴 = 𝟑𝟔𝟎° − 𝟏𝟒𝟒° − 𝟏𝟐𝟎° 

															= 𝟗𝟔°	(𝐚𝐧𝐠𝐥𝐞𝐬	𝐚𝐛𝐨𝐮𝐭	𝐚	𝐩𝐨𝐢𝐧𝐭) 

 

∴
(𝒏 − 𝟐)(𝟏𝟖𝟎°)

𝒏 = 𝟗𝟔° 

𝟗𝟔𝒏 = 𝟏𝟖𝟎𝒏 − 𝟑𝟔𝟎 

𝒏 =
𝟑𝟔𝟎
𝟖𝟒  

				= 𝟒. 𝟐𝟖𝟓…(∉ ℤ$) 

 

Since the number of sides is not an integer, 𝑴𝑲 and 𝑲𝑳 are not two sides of a regular 

polygon. 

 

Answer …………………………………………… [𝟑] 
 

[S4 HIHS P1/2020 PRELIM Qn 20] 
 

 [𝐓𝐨𝐭𝐚𝐥:	𝟒	𝐦𝐚𝐫𝐤𝐬] 
 

𝟏𝟒𝟒° 

𝐍𝐨𝐭	𝐚	𝐫𝐞𝐠𝐮𝐥𝐚𝐫	𝐩𝐨𝐥𝐲𝐠𝐨𝐧 
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8.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
The graph of the following curve is drawn below. It cuts the axes at points 𝑨, 𝑩 and 𝑪 

 
𝒚 = −𝟐(𝒙𝟐 + 𝟑𝒙 − 𝟏𝟎) 

 
(a) Find the coordinates of the maximum point 𝐷 

 
Solution 

 

𝐌𝐢𝐝𝐩𝐨𝐢𝐧𝐭 = !
−𝟓 + 𝟐
𝟐 , 𝟎' 

																					= !−𝟏
𝟏
𝟐 , 𝟎' 

 

∴ 𝒚 = −𝟐j!−𝟏
𝟏
𝟐'

𝟐

+ 𝟑!−𝟏
𝟏
𝟐' − 𝟏𝟎k 

							= 𝟐𝟒
𝟏
𝟐 

 
 
 
 

Answer …………………………………………… [𝟏] 
 

(b) Write down the equation of the line of symmetry of the graph 
 
 
 
 

Answer …………………………………………… [𝟏] 
 
  

@−𝟏
𝟏
𝟐
, 𝟐𝟒

𝟏
𝟐B

 

𝒙 = −𝟏
𝟏
𝟐
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(c) Use the graph to solve the equation 
 

𝒙𝟐 + 𝟑𝒙 − 𝟏𝟎 = 𝟒 
 

Solution 

 

𝒙𝟐 + 𝟑𝒙 − 𝟏𝟎 = 𝟒 

−𝟐(𝒙𝟐 + 𝟑𝒙 − 𝟏𝟎) = −𝟖 

𝒚 = −𝟖 

 

Need to sketch the line 𝒚 = −𝟖 onto the graph 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 

𝒙 = −𝟓. 𝟓	𝐨𝐫	𝒙 = 𝟐. 𝟓	(𝐚𝐜𝐜𝐞𝐩𝐭𝐞𝐝	𝐫𝐚𝐧𝐠𝐞: 𝒙 ± 𝟎. 𝟐𝟓)  
 
 
 

Answer …………………………………………… [𝟐] 
 

(d) Explain why the equation does not have solutions for some values of 𝒌 
 

−𝟐(𝒙𝟐 + 𝟑𝒙 − 𝟏𝟎) = 𝒌 
 
 

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

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

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

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

 
[S4 HYSS P1/2020 PRELIM Qn 9] 
 

 [𝐓𝐨𝐭𝐚𝐥: 𝟓	𝐦𝐚𝐫𝐤𝐬] 
  

𝒙 = −𝟓
𝟏
𝟐
	𝐨𝐫	𝒙 = 𝟐

𝟏
𝟐

 

For −𝟐(𝒙𝟐 + 𝟑𝒙 − 𝟏𝟎) = 𝒌 to have no solutions, the horizontal line 𝒚 = 𝒌 

does not have any intersection points with the curve, and lies directly above 

the curve 
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9.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The diagram shows two circles with radii 𝒙 and 𝟒𝒙. A point is chosen, at random, inside the 
larger circle. Find, in the simplest fractional form, the probability that this point is in the shaded 
area 

 
Solution 

 

𝐏(𝐬𝐡𝐚𝐝𝐞𝐝	𝐚𝐫𝐞𝐚) =
𝝅(𝟒𝒙)𝟐 −𝝅(𝒙)𝟐

𝝅(𝟒𝒙)𝟐  

																																		=
𝟏𝟓𝝅𝒙𝟐

𝟏𝟔𝝅𝒙𝟐 

																																		=
𝟏𝟓
𝟏𝟔 

 

 
 
 
 
 
 
 
 
 
 

Answer …………………………………………… [𝟐] 
 
[S4 MSS P1/2020 PRELIM Qn 7] 
 

 [𝐓𝐨𝐭𝐚𝐥:	𝟐	𝐦𝐚𝐫𝐤𝐬] 
 
 
 
 
 
 
 
 
 
 
 
 
 

𝟏𝟓
𝟏𝟔
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10.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

The diagram above shows the distance-time graph of the first 𝟐𝟐 seconds of a journey 
 

(a) Find the speed during the first 𝟖 seconds 
 

Solution 

 

𝐒𝐩𝐞𝐞𝐝 =
𝟐𝟎
𝟖  

														= 𝟐
𝟏
𝟐 	𝐦/𝐬 

 
Answer …………………………………………… [𝟏] 

 
(b) What is the acceleration when 𝒕 = 𝟒 

 
 

 
 

Answer …………………………………………… [𝟏] 
 

(c) It is given that the speed increases at a uniform rate between 𝒕 = 𝟏𝟐 and 𝒕 = 𝟐𝟐, and the 
speed is 𝟖	𝐦/𝐬 when 𝒕 = 𝟐𝟐. Sketch the speed-time graph for the first 𝟐𝟐 seconds in the 
axes below 

[𝟐] 
 
 
 
 
 
 
 
 
 
 
 
 
  

𝟐
𝟏
𝟐
	𝐦/𝐬 

𝟎	𝐦/𝐬𝟐 

𝟐
𝟏
𝟐	 

𝟖	 
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(d) Change 𝟖	𝐦/𝐬 into kilometres per hour 
 

Solution 

 

𝟖	𝐦/𝐬 =
E 𝟖
𝟏𝟎𝟎𝟎F

E 𝟏
𝟑𝟔𝟎𝟎F

 

													= 𝟐𝟖. 𝟖	𝐤𝐦/𝐡 

 

Answer …………………………………………… [𝟏] 
 
[S4 MGS P1/2020 PRELIM Qn 15] 
 

 [𝐓𝐨𝐭𝐚𝐥: 𝟓	𝐦𝐚𝐫𝐤𝐬]  

𝟐𝟖. 𝟖	𝐤𝐦/𝐡 
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11. Two bottles of hand sanitisers are geometrically similar. The height of the smaller bottle and 
larger bottle are 𝟏𝟎	𝐜𝐦 and 𝟏𝟗	𝐜𝐦 respectively. The price of the smaller and larger bottle are 
$𝟒. 𝟗𝟎 and $𝟏𝟓. 𝟏𝟎 respectively. Explain which bottle gives the better value for money 

 
Solution 

 

To find which bottle gives the better value, we first need to find the volume of each bottle 

 

𝑽𝟏
𝑽𝟐

= !
𝒍𝟏
𝒍𝟐
'
𝟑

 

						=
𝟏𝟎𝟑

𝟏𝟗𝟑 

						=
𝟏𝟎𝟎𝟎
𝟔𝟖𝟓𝟗 

 

𝐔𝐧𝐢𝐭	𝐩𝐫𝐢𝐜𝐞	𝐟𝐨𝐫	𝐬𝐦𝐚𝐥𝐥𝐞𝐫	𝐛𝐨𝐭𝐭𝐥𝐞 =
$𝟒. 𝟗𝟎
𝟏𝟎𝟎𝟎  

																																																													= $𝟎. 𝟎𝟎𝟒𝟗/𝐜𝐦𝟑 

 

𝐔𝐧𝐢𝐭	𝐩𝐫𝐢𝐜𝐞	𝐟𝐨𝐫	𝐥𝐚𝐫𝐠𝐞𝐫	𝐛𝐨𝐭𝐭𝐥𝐞 =
$𝟏𝟓. 𝟏𝟎
𝟔𝟖𝟓𝟗  

																																																										= $𝟎. 𝟎𝟎𝟐𝟐/𝐜𝐦𝟑 

 

As the unit price of the smaller bottle is smaller than the unit price of the larger bottle, it 

will be better value for money to buy the larger bottle 

 
 
 
 

Answer …………………………………………… [𝟑] 
 
[S4 NHHS P1/2020 PRELIM Qn 4] 
 

[𝐓𝐨𝐭𝐚𝐥: 𝟑	𝐦𝐚𝐫𝐤𝐬] 
______________________________________________________________________________________ 
 
  

𝐋𝐚𝐫𝐠𝐞𝐫	𝐛𝐨𝐭𝐭𝐥𝐞 
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12. (a)    It takes 𝟔 people to lay an area of tiles in 𝟖 days. How long will it take if there are 𝟏𝟔  
people to do the same job? 

 
Solution 

 

𝟔 people to lay an area in 𝟖 days 

𝟏 person to lay an area in (𝟖 × 𝟔) = 𝟒𝟖 days 

𝟏𝟔	𝐩𝐞𝐨𝐩𝐥𝐞	𝐭𝐨	𝐥𝐚𝐲	𝐚𝐧	𝐚𝐫𝐞𝐚	𝐢𝐧	 !
𝟒𝟖
𝟏𝟔' = 𝟑	𝐝𝐚𝐲𝐬 

 
Answer …………………………………………… [𝟏] 

 
(b)    The intensity, 𝑰, of a light source on an object is inversely proportional to the square of 

distance, 𝒅, between the light source and the object. If the distance between the light 
source and the object is decreased to 𝟒𝟎%  of the original distance, calculate the 
percentage increase in the intensity of the light source on the object 

 
Solution 

 

𝑰 ∝
𝟏
𝒅𝟐 

𝑰 =
𝒌
𝒅𝟐 

 

𝐍𝐞𝐰	𝒅 = 𝟎. 𝟔𝒅 

∴ 𝑰𝐧𝐞𝐰 =
𝒌

(𝟎. 𝟒𝒅)𝟐 

														= 𝟔
𝟏
𝟒 !

𝒌
𝒅𝟐' 

														= 𝟔
𝟏
𝟒 𝑰𝐨𝐫𝐢𝐠𝐢𝐧𝐚𝐥 

 

%	𝐢𝐧𝐜𝐫𝐞𝐚𝐬𝐞 =
E𝟔𝟏𝟒 𝑰𝐨𝐫𝐢𝐠𝐢𝐧𝐚𝐥 − 𝑰𝐨𝐫𝐢𝐠𝐢𝐧𝐚𝐥F

𝑰𝐨𝐫𝐢𝐠𝐢𝐧𝐚𝐥
× 𝟏𝟎𝟎% 

																									= 𝟓𝟐𝟓% 

 
 
 

Answer  …………………………………………… [𝟐] 
 
[S4 NGHS P1/2020 PRELIM Qn 10] 
 

[𝐓𝐨𝐭𝐚𝐥: 𝟑	𝐦𝐚𝐫𝐤𝐬] 
  

𝟑	𝐝𝐚𝐲𝐬 

𝟓𝟐𝟓% 
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13.  
 
 
 
 
 
 
 
 
 
 
 
 

 
In the diagram, 𝑶𝑨 = 𝑶𝑪, 𝑨𝑬 and 𝑭𝑪 are tangents to the circle with centre 𝑶. 𝑶𝑬 and 𝑶𝑭 are 
radii of a circle. 𝑩𝑭 is a straight line passing through point 𝑬 and 𝑶 
 
(a) Show that triangle 𝑶𝑨𝑬 and triangle 𝑶𝑪𝑭 are congruent. Give a reason for each statement 

you make 
 [𝟑] 

Solution 

 

𝑶𝑨 = 𝑶𝑪	(𝐠𝐢𝐯𝐞𝐧) 

𝑶𝑬 = 𝑶𝑭	(𝐫𝐚𝐝𝐢𝐮𝐬) 

∠𝑨𝑶𝑬 = ∠𝑪𝑶𝑭	(𝐯𝐞𝐫𝐭𝐢𝐜𝐚𝐥𝐥𝐲	𝐨𝐩𝐩𝐨𝐬𝐢𝐭𝐞	𝐚𝐧𝐠𝐥𝐞𝐬) 

𝐁𝐲	𝐭𝐡𝐞	𝐒𝐀𝐒	𝐜𝐨𝐧𝐠𝐫𝐮𝐞𝐧𝐜𝐲	𝐭𝐞𝐬𝐭, ∆𝑶𝑨𝑬 ≡ ∆𝑶𝑪𝑭 

 

OR 

 

𝑶𝑨 = 𝑶𝑪	(𝐠𝐢𝐯𝐞𝐧) 

𝑶𝑬 = 𝑶𝑭	(𝐫𝐚𝐝𝐢𝐮𝐬) 

∠𝑨𝑬𝑶 = ∠𝑪𝑭𝑶 = 𝟗𝟎°	(𝐫𝐚𝐝𝐢𝐮𝐬	𝐢𝐬	𝐩𝐞𝐫𝐩𝐞𝐧𝐝𝐢𝐜𝐮𝐥𝐚𝐫	𝐭𝐨	𝐭𝐚𝐧𝐠𝐞𝐧𝐭) 

𝐁𝐲	𝐭𝐡𝐞	𝐑𝐇𝐒	𝐜𝐨𝐧𝐠𝐫𝐮𝐞𝐧𝐜𝐲	𝐭𝐞𝐬𝐭, ∆𝑶𝑨𝑬 ≡ ∆𝑶𝑪𝑭 

 

OR 

 

∠𝑨𝑶𝑬 = ∠𝑪𝑶𝑭	(𝐯𝐞𝐫𝐭𝐢𝐜𝐚𝐥𝐥𝐲	𝐨𝐩𝐩𝐨𝐬𝐢𝐭𝐞	𝐚𝐧𝐠𝐥𝐞𝐬) 

∠𝑨𝑬𝑶 = ∠𝑪𝑭𝑶 = 𝟗𝟎°	(𝐫𝐚𝐝𝐢𝐮𝐬	𝐢𝐬	𝐩𝐞𝐫𝐩𝐞𝐧𝐝𝐢𝐜𝐮𝐥𝐚𝐫	𝐭𝐨	𝐭𝐚𝐧𝐠𝐞𝐧𝐭) 

𝑶𝑨 = 𝑶𝑪	(𝐠𝐢𝐯𝐞𝐧) 

𝐁𝐲	𝐭𝐡𝐞	𝐀𝐀𝐒	𝐜𝐨𝐧𝐠𝐫𝐮𝐞𝐧𝐜𝐲	𝐭𝐞𝐬𝐭, ∆𝑶𝑨𝑬 ≡ ∆𝑶𝑪𝑭 

 
(b) Points, 𝑷 and 𝑸 lie on the circumference of the circle such that triangle 𝑨𝑷𝑬 is congruent 

to triangle 𝑪𝑸𝑭. On the diagram, mark the positions for the points, 𝑷 and 𝑸 
 

 [𝟏] 
 
[S4 PCSS P1/2020 PRELIM Qn 14] 
 

[𝐓𝐨𝐭𝐚𝐥:	𝟒	𝐦𝐚𝐫𝐤𝐬] 

𝑷 𝑸 
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14.  
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

In the diagram, 𝑨, 𝑩 and 𝑪 are points on a circle, centre 𝑶. ∠𝑨𝑪𝑶 = 𝒙° and ∠𝑨𝑩𝑪 = 𝟑𝒙° 
 
Find 𝒙  

 
Solution 

 

∠𝑨𝑶𝑪 = 𝟐(𝟑𝒙°) 

													= 𝟔𝒙°	(𝐚𝐧𝐠𝐥𝐞	𝐚𝐭	𝐜𝐞𝐧𝐭𝐫𝐞 = 𝟐 × 𝐚𝐧𝐠𝐥𝐞	𝐚𝐭	𝐜𝐢𝐫𝐜𝐮𝐦𝐟𝐞𝐫𝐞𝐧𝐜𝐞) 

 

𝑶𝑨 = 𝑶𝑪	(𝐫𝐚𝐝𝐢𝐮𝐬	𝐨𝐟	𝐜𝐢𝐫𝐜𝐥𝐞) 

 

𝟔𝒙° + 𝒙° + 𝒙° = 𝟏𝟖𝟎° 

𝒙° = 𝟐𝟐. 𝟓 

𝒙 = 𝟐𝟐. 𝟓 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Answer …………………………………………… [𝟑] 
 
[S4 QSS P1/2020 PRELIM Qn 16] 
 

[𝐓𝐨𝐭𝐚𝐥: 𝟑	𝐦𝐚𝐫𝐤𝐬] 

𝟐𝟐. 𝟓 
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15.  
 
 
 
 
 
 
 
 

 
 
 
 

 
 
The diagram shows a circle, centre 𝑶, radius 𝟏𝟔	𝐜𝐦. 𝑩 is the mid-point of the chord 𝑨𝑪, 𝑫𝑬 is 
a diameter and 𝑩𝑬 = 𝟐𝟓	𝐜𝐦 
 
(a) Calculate ∠𝑨𝑶𝑪 is in radians 

 
Solution 

 

𝐜𝐨𝐬∠𝑩𝑶𝑪 =
𝑩𝑶
𝑶𝑪 

∠𝑩𝑶𝑪 = 𝐜𝐨𝐬2𝟏 !
𝟐𝟓 − 𝟏𝟔
𝟏𝟔 ' 

∠𝑨𝑶𝑪 = 𝟐𝐜𝐨𝐬2𝟏 !
𝟗
𝟏𝟔' 

													= 𝟏. 𝟗𝟒𝟔𝟕𝟕𝟗… 

													= 𝟏. 𝟗𝟓	𝐫𝐚𝐝𝐢𝐚𝐧𝐬	(𝟑. 𝐬. 𝐟. ) 

 

Answer …………………………………………… [𝟐] 
 

(b) Hence, find the area of the segment 𝑨𝑩𝑪𝑬 
 

Solution 

 

𝐀𝐫𝐞𝐚	𝐨𝐟	𝐬𝐞𝐠𝐦𝐞𝐧𝐭	𝑨𝑩𝑪𝑬 = 𝐀𝐫𝐞𝐚	𝐨𝐟	𝐜𝐢𝐫𝐜𝐥𝐞 − 𝐀𝐫𝐞𝐚	𝐨𝐟	𝐥𝐞𝐚𝐟	𝑨𝑩𝑫 

																																																	= 𝐀𝐫𝐞𝐚	𝐨𝐟	𝐜𝐢𝐫𝐜𝐥𝐞 − (𝐀𝐫𝐞𝐚	𝐨𝐟	𝐬𝐞𝐜𝐭𝐨𝐫	𝑨𝑶𝑪 − 𝐀𝐫𝐞𝐚	𝐨𝐟	𝐭𝐫𝐢𝐚𝐧𝐠𝐥𝐞	𝑨𝑶𝑪) 

																																																	= 𝝅(𝟏𝟔)𝟐 − �
𝟏
𝟐
(𝟏𝟔)𝟐 �𝟐 𝐜𝐨𝐬2𝟏 !

𝟗
𝟏𝟔'� −

𝟏
𝟐
(𝟏𝟔)𝟐 𝐬𝐢𝐧 �𝟐 𝐜𝐨𝐬2𝟏 !

𝟗
𝟏𝟔'�� 

																																																	= 𝟔𝟕𝟒. 𝟏𝟏𝟖𝟗𝟏… 

																																																	= 𝟔𝟕𝟒	𝐜𝐦𝟐	(𝟑. 𝐬. 𝐟. )	
 
 
 
 

Answer …………………………………………… [𝟑] 
 
[S4 SST P1/2020 PRELIM Qn 19] 
 

 [𝐓𝐨𝐭𝐚𝐥:	𝟓	𝐦𝐚𝐫𝐤𝐬] 

𝟏. 𝟗𝟓	𝐫𝐚𝐝𝐢𝐚𝐧𝐬 

𝟔𝟕𝟒	𝐜𝐦𝟐 
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16.  
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

 
The graph below shows the number of secondary school students studying in the library between 
𝟐𝟎𝟏𝟔 and 𝟐𝟎𝟏𝟖 

 
(a) State one way in which the graph is misleading and explain why it is misleading 

 
 

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

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

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

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

 
 

(b) Do you agree that the percentage of secondary school students studying in the library has 
been increasing between years 𝟐𝟎𝟏𝟔 to 𝟐𝟎𝟏𝟖 

 
 

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

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

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

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

 
[S4 SMSS P1/2020 PRELIM Qn 5] 
 

 [𝐓𝐨𝐭𝐚𝐥:	𝟐	𝐦𝐚𝐫𝐤𝐬] 
  

Vertical axis does not start from 𝟎 and seems to suggest that the number of  

students studying in the library in 𝟐𝟎𝟏𝟖 is three times of 𝟐𝟎𝟏𝟔   

Disagree. The total enrolment of each year is not given and hence we are unable 

to calculate the percentage of students studying in the library each year. Thus, it   

is not right to draw such conclusions 
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17. (a)   Solve the inequalities 
 

−𝟐 <
𝟐(𝟕 + 𝟓𝒙)

𝟖 < 𝟏𝟎 

 
Solution 

 

−𝟐 <
𝟐(𝟕 + 𝟓𝒙)

𝟖 < 𝟏𝟎 

−𝟏𝟔 < 𝟏𝟒 + 𝟏𝟎𝒙							𝐚𝐧𝐝							𝟏𝟒 + 𝟏𝟎𝒙 < 𝟖𝟎 

−𝟑𝟎 < 𝟏𝟎𝒙																																	𝟏𝟎𝒙 < 𝟔𝟔 

−𝟑 < 𝒙																																									𝒙 < 𝟔
𝟑
𝟓 

 

−𝟑 < 𝒙 < 𝟔
𝟑
𝟓 

 
Answer …………………………………………… [𝟐] 

 
(b)   Write down all the prime numbers that satisfy the above inequality 

 
 

Answer …………………………………………… [𝟏] 
 
[S4 CHIJ SNGS P1/2020 PRELIM Qn 5] 
 

 [𝐓𝐨𝐭𝐚𝐥: 𝟑	𝐦𝐚𝐫𝐤𝐬] 
______________________________________________________________________________________ 
 
18. Mr Smith plans to invest his money in unit trust with a bank. His target is to earn an interest of 

$𝟏𝟎, 𝟎𝟎𝟎 after 𝟓 years. The bank pays 𝟑% compound interest per annum compounded yearly. 
Calculate, to the nearest hundred dollars, the minimum amount of money Mr Smith has to invest  

 
Solution 

 

𝐋𝐞𝐭	𝐭𝐡𝐞	𝐚𝐦𝐨𝐮𝐧𝐭	𝐌𝐫	𝐒𝐢𝐦𝐭𝐡	𝐩𝐥𝐚𝐧	𝐭𝐨	𝐢𝐧𝐯𝐞𝐬𝐭	𝐛𝐞	𝑷 

𝑷!𝟏 +
𝟑
𝟏𝟎𝟎'

𝟓

−𝑷 = 𝟏𝟎	𝟎𝟎𝟎 

𝑷�!𝟏 +
𝟑
𝟏𝟎𝟎'

𝟓

− 𝟏� = 𝟏𝟎	𝟎𝟎𝟎 

𝑷 =
𝟏𝟎	𝟎𝟎𝟎

E𝟏 + 𝟑
𝟏𝟎𝟎F

𝟓
− 𝟏

 

				= 𝟔𝟐	𝟕𝟖𝟒. 𝟖𝟓𝟕𝟏𝟑… 

				= $𝟔𝟐	𝟖𝟎𝟎	(𝐧𝐞𝐚𝐫𝐞𝐬𝐭	𝐡𝐮𝐧𝐝𝐫𝐞𝐝	𝐝𝐨𝐥𝐥𝐚𝐫𝐬) 

 
Answer …………………………………………… [𝟑] 

 
[S4 TKSS P1/2020 PRELIM Qn 18] 
 

 [𝐓𝐨𝐭𝐚𝐥:	𝟑	𝐦𝐚𝐫𝐤𝐬] 

−𝟑 < 𝒙 < 𝟔
𝟑
𝟓

 

𝟐, 𝟑, 𝟓 

$𝟔𝟐	𝟖𝟎𝟎 
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19.  
 
 
 
 
 
 
 
 
 
 
 

 
The stem-and-leaf diagram shows the marks of 𝟐𝟏 students who took a class test. The test was 
marked out of 𝟏𝟎𝟎 

 
(a) Find the 

(i) median mark 
 
 
 

Answer …………………………………………… [𝟏] 
 

(ii) interquartile range 
 

Solution 

 

𝐈𝐧𝐭𝐞𝐫𝐪𝐮𝐚𝐫𝐭𝐢𝐥𝐞	𝐫𝐚𝐧𝐠𝐞 = 𝟖𝟏 − 𝟒𝟏 

																																											= 𝟒𝟎 

 
 

Answer …………………………………………… [𝟏] 
 

(b) A student said that the test was easy. Do you agree? Justify your answer 
 
 

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

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

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

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

 

[S4 TSS P1/2020 PRELIM Qn 21] 
 

[𝐓𝐨𝐭𝐚𝐥:	𝟒	𝐦𝐚𝐫𝐤𝐬] 
  

𝟕𝟐	𝐦𝐚𝐫𝐤𝐬 

𝟒𝟎	𝐦𝐚𝐫𝐤𝐬 

The test is easy as the median mark is 𝟕𝟐 marks 



Name: ____________________  Material: E-Math Mock Paper 1 
 

_________________________________________________________________________________________________________________ 
Secondary 4 Express Mock Paper 2021  © Ong Kai Wen 
Elementary Mathematics Paper 1  Updated: September 7, 2021 

 
21 

20.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
𝑨, 𝑩 and 𝑪 are three points on a horizontal field. 𝑨 is 𝟐𝟐𝟎	𝐦 due west of 𝑩. 𝑿 is a point on 𝑩𝑪 
such that 𝑩𝑿 = 𝟕𝟎	𝐦, 𝑪𝑿 = 𝟏𝟎𝟎	𝐦 and 𝑨𝑿 = 𝟏𝟕𝟓	𝐦 
 
(a) Calculate the bearing of 𝑪 from 𝑩 

 
Solution 

 

𝐜𝐨𝐬𝑩 =
𝟐𝟐𝟎𝟐 + 𝟕𝟎𝟐 − 𝟏𝟕𝟓𝟐

𝟐(𝟐𝟐𝟎)(𝟕𝟎)  

𝑩 = 𝐜𝐨𝐬2𝟏 j
𝟐𝟐𝟎𝟐 + 𝟕𝟎𝟐 − 𝟏𝟕𝟓𝟐

𝟐(𝟐𝟐𝟎)(𝟕𝟎) k 

 

𝐁𝐞𝐚𝐫𝐢𝐧𝐠	𝐨𝐟	𝑪	𝐟𝐫𝐨𝐦	𝑩 = 𝟑𝟔𝟎° − 𝟗𝟎° − 𝐜𝐨𝐬2𝟏 j
𝟐𝟐𝟎𝟐 + 𝟕𝟎𝟐 − 𝟏𝟕𝟓𝟐

𝟐(𝟐𝟐𝟎)(𝟕𝟎) k 

																																												= 𝟐𝟐𝟕. 𝟒𝟎𝟗° 

																																												= 𝟐𝟐𝟕. 𝟒°	(𝟏. 𝐝. 𝐩. ) 

 
Answer …………………………………………… [𝟑] 

 
(b) Calculate the shortest distance from 𝑿 to 𝑨𝑩  

 
Solution 

 

𝐋𝐞𝐭	𝐭𝐡𝐞	𝐩𝐨𝐢𝐧𝐭	𝐰𝐡𝐞𝐫𝐞	𝐭𝐡𝐞	𝐬𝐡𝐨𝐫𝐭𝐞𝐬𝐭	𝐝𝐢𝐬𝐭𝐚𝐧𝐜𝐞	𝐜𝐮𝐭𝐬	𝑨𝑩	𝐛𝐞	𝑴 

𝐬𝐢𝐧∠𝑴𝑩𝑿 =
𝑴𝑿
𝑿𝑩 

𝑴𝑿 = 𝟕𝟎𝐬𝐢𝐧 �𝐜𝐨𝐬2𝟏 j
𝟐𝟐𝟎𝟐 + 𝟕𝟎𝟐 − 𝟏𝟕𝟓𝟐

𝟐(𝟐𝟐𝟎)(𝟕𝟎) k� 

								= 𝟒𝟕. 𝟑𝟕𝟑𝟑𝟖… 

								= 𝟒𝟕. 𝟒	𝐦	(𝟑. 𝐬. 𝐟. ) 

 
Answer …………………………………………… [𝟑] 

 
[S4 YISS P1/2020 PRELIM Qn 22] 
 

[𝐓𝐨𝐭𝐚𝐥: 𝟔	𝐦𝐚𝐫𝐤𝐬] 

𝟐𝟐𝟕. 𝟒° 

𝟒𝟕. 𝟒	𝐦 
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21. The line 𝑨𝑩 is drawn below 
 
(a) Construct triangle 𝑨𝑩𝑪 where ∠𝑨𝑩𝑪 = 𝟖𝟎° and 𝑩𝑪 = 𝟔	𝐜𝐦 

 [𝟏] 
 

(b) Construct the bisector of ∠𝑩𝑨𝑪 
 [𝟏] 

 
(c) Construct the perpendicular bisector of 𝑩𝑪 

 [𝟏] 
 

(d) Mark clearly a possible point which is outside the triangle, equidistant from 𝑩 and 𝑪, and 
nearer to 𝑨𝑩 than 𝑨𝑪. Label this point 𝑷 

 [𝟏] 
Solution 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
[S4 ZHSS P1/2020 PRELIM Qn 19] 
 

 [𝐓𝐨𝐭𝐚𝐥:	𝟒	𝐦𝐚𝐫𝐤𝐬]  
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22.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
In the figure, 𝑨𝑩 is parallel to 𝑪𝑫. 𝑷𝑸 and 𝑸𝑹 bisects ∠𝑨𝑷𝑹 and ∠𝑪𝑹𝑷 respectively.  
 
Given that ∠𝑫𝑹𝑷 = 𝟒𝒙°, show that 𝑷𝑸 is perpendicular to 𝑸𝑹 

 [𝟑] 
Solution 

 

∠𝑸𝑹𝑷 =
𝟏𝟖𝟎° − 𝟒𝒙°

𝟐  

														= 𝟗𝟎° − 𝟐𝒙°	(𝐬𝐮𝐩𝐩𝐥𝐞𝐦𝐞𝐧𝐭𝐚𝐫𝐲	𝐚𝐧𝐠𝐥𝐞𝐬) 

 

∠𝑨𝑷𝑹 = 𝟒𝒙°	(𝐚𝐥𝐭𝐞𝐫𝐧𝐚𝐭𝐞	𝐚𝐧𝐠𝐥𝐞𝐬, 𝑨𝑩	𝐩𝐚𝐫𝐚𝐥𝐥𝐞𝐥	𝐭𝐨	𝑪𝑫) 

 

𝐒𝐢𝐧𝐜𝐞	𝑸𝑷	𝐛𝐢𝐬𝐞𝐜𝐭𝐬	∠𝑨𝑷𝑹,∠𝑸𝑷𝑹 = 𝟐𝒙° 

 

∠𝑷𝑸𝑹+ ∠𝑸𝑹𝑷+ ∠𝑸𝑷𝑹 = 𝟏𝟖𝟎°	(𝐚𝐧𝐠𝐥𝐞𝐬	𝐢𝐧	𝐚	𝐭𝐫𝐢𝐚𝐧𝐠𝐥𝐞) 

∠𝑷𝑸𝑹+ 𝟗𝟎° − 𝟐𝒙° + 𝟐𝒙° = 𝟏𝟖𝟎° 

∠𝑷𝑸𝑹 = 𝟗𝟎° 

 

𝐇𝐞𝐧𝐜𝐞, 𝑷𝑸	𝐢𝐬	𝐩𝐞𝐫𝐩𝐞𝐧𝐝𝐢𝐜𝐮𝐥𝐚𝐫	𝐭𝐨	𝑸𝑹	(𝐬𝐡𝐨𝐰𝐧) 

 
 
 
[S4 AHS P1/2020 PRELIM Qn 19] 

  
[𝐓𝐨𝐭𝐚𝐥:	𝟑	𝐦𝐚𝐫𝐤𝐬] 
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23.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  

A 

K 

J H G 

F E D 

C B 

N 

M L 
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Each of the 𝟏𝟑 plots on the previous page, labelled A to N, show graphs of varying equations. 
Answer the following questions. For some of the questions, the number of graphs required to 
get the full credit of the question is indicated at the end of each sub-part. No justification is 
required. 
 
(a) Which of the following graphs passes through origin? (3 graphs) 

[𝟏] 
Solution 

 

Graphs A, F, M 

 
 
 
 

(b) Which of the following graphs have only 𝟏 line of symmetry?  (4 graphs) 
[𝟏] 

Solution 

 

Graphs C, D, H, N 

 
 
 
 
 
 

(c) Which of the following graphs are fully enclosed and when extended will not tend towards 
infinity? (4 graphs) 

 
[Hint: Think about what does the phrase “fully enclosed” mean] 

[𝟏] 
Solution 

 

Graphs H, K, M, N 

 
 
 
 
 
 

(d) Which of the following graph(s) will correspond to the line of symmetry of a quadratic curve 
of the form 𝒂𝒙𝟐 + 𝒃𝒙 + 𝒄 = 𝟎 

[𝟏] 
Solution 

 

Graph J 
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(e) TWO of the curves have its general-form equation labelled incorrectly. Take 𝜶 to be an 
arbitrary constant. Identify the error and relabel it with the correct equation in the blanks 
provided. Use the arbitrary constant 𝜶 if necessary 
 
 

Graph General-Form Equation 

B 𝒚 = 𝒎𝒙 + 𝒄 

D 𝒚 = 𝒂𝒙𝟐 + 𝒃𝒙 + 𝒄 

E 𝒙 = 𝜶 

F 𝒚 = 𝒂𝒙𝟑 + 𝒃𝒙𝟐 + 𝒄𝒙 + 𝒅 

G 𝒚 =
𝜶
𝒙𝟐

 

 
 
 
 

Graph …………… Is labelled incorrectly. The correct equation should be ………………………………… 

Graph …………… Is labelled incorrectly. The correct equation should be ………………………………… 

[𝟐] 
 

[𝐓𝐨𝐭𝐚𝐥: 𝟔	𝐦𝐚𝐫𝐤𝐬] 
 

 
End of Paper J 

𝑬 

𝐆 

𝒚 = 𝜶 

𝒚 = −
𝜶
𝒙

 


