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1. In view of a contagious virus, the government of a particular country has imposed a ‘Stay-Home-
Notice’ on her people to reduce the number of human-to-human transmission cases. It is 
estimated that the percentage of the population, 𝑷, complying to the Stay-Home-Notice is given 
by the following equation, where 𝒕 is the number of days after the imposition 

 
𝑷 = 𝟏𝟎𝟎&𝟏 − 𝒆!𝟎.𝟏𝟓𝒕) 

 
(a) Find the percentage of population complying to the ‘Stay-Home-Notice’ after 𝟓 days of the 

imposition 
[𝟏] 

Solution	
	

𝑷𝟓 = 𝟏𝟎𝟎&𝟏 − 𝒆!𝟎.𝟏𝟓(𝟓))	

						= 𝟓𝟐. 𝟕𝟔𝟑𝟑𝟒…	

						= 𝟓𝟐. 𝟖%	(𝟑. 𝐬. 𝐟. ) 

 
 

(b) Find the number of complete days after the imposition that it will take for at least 𝟗𝟎% of 
the population to comply 

[𝟐] 
Solution 

 

𝟗𝟎 = 𝟏𝟎𝟎&𝟏 − 𝒆!𝟎.𝟏𝟓𝒕) 

𝟏 − 𝒆!𝟎.𝟏𝟓𝒕 = 𝟎. 𝟗 

𝒆!𝟎.𝟏𝟓𝒕 = 𝟎. 𝟏 

−𝟎. 𝟏𝟓𝒕 = 𝐥𝐧(𝟎. 𝟏) 

𝒕 =
𝐥𝐧(𝟎. 𝟏)
−𝟎. 𝟏𝟓  

			= 𝟏𝟓. 𝟑𝟓𝟎𝟓𝟔… 

			≈ 𝟏𝟔	𝐜𝐨𝐦𝐩𝐥𝐞𝐭𝐞𝐝	𝐝𝐚𝐲𝐬 

 

 
(c) Is It possible for the percentage of this country’s population complying to the ‘Stay-Home-

Notice’ to reach 𝟏𝟎𝟎%. Explain your answer 
[𝟏] 

Solution 

 

As 𝒕 gets very large, 𝒆!𝟎.𝟏𝟓𝒕 approaches 𝟎 but will never reach 𝟎. Hence, it is not possible 

for the percentage to reach 𝟏𝟎𝟎% 

 
 
 
[S4 ZHSS P1/2020 PRELIM Qn 4] 
 

[𝐓𝐨𝐭𝐚𝐥:	𝟒	𝐦𝐚𝐫𝐤𝐬] 
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2. It is given that the following line meets the curve, where 𝒌 is a constant.  
 

𝒚 = 𝟐𝒙 − 𝟑𝒌 + 𝟑 
𝒚 = 𝒙𝟐 − 𝒌𝒙 + 𝒌𝟐 

 
Find the smallest and largest possible of 𝒌 

[𝟓] 
Solution 

 

𝒚 = 𝟐𝒙 − 𝟑𝒌 + 𝟑………(𝟏) 

𝒚 = 𝒙𝟐 − 𝒌𝒙 + 𝒌𝟐………(𝟐) 

 

(𝟏) = (𝟐), 

𝟐𝒙 − 𝟑𝒌 + 𝟑 = 𝒙𝟐 − 𝒌𝒙 + 𝒌𝟐 

𝒙𝟐 + (−𝒌 − 𝟐)𝒙 + (𝒌𝟐 + 𝟑𝒌 − 𝟑) = 𝟎 

 

Since the line meets the curve, 𝒃𝟐 − 𝟒𝒂𝒄 ≥ 𝟎 

(−𝒌 − 𝟐)𝟐 − 𝟒(𝟏)(𝒌𝟐 + 𝟑𝒌 − 𝟑) ≥ 𝟎 

𝒌𝟐 − 𝟒𝒌 + 𝟒 − 𝟒𝒌𝟐 − 𝟏𝟐𝒌 + 𝟏𝟐 ≥ 𝟎 

−𝟑𝒌𝟐 − 𝟖𝒌 + 𝟏𝟔 ≥ 𝟎 

𝟑𝒌𝟐 + 𝟖𝒌 − 𝟏𝟔 ≤ 𝟎 

(𝒌 + 𝟒)(𝟑𝒌 − 𝟒) ≤ 𝟎 

 

−𝟒 ≤ 𝒌 ≤
𝟒
𝟑 

 

𝐓𝐡𝐞	𝐥𝐚𝐫𝐠𝐞𝐬𝐭	𝐯𝐚𝐥𝐮𝐞	𝐨𝐟	𝒌	𝐢𝐬
𝟒
𝟑 	𝐚𝐧𝐝	𝐭𝐡𝐞	𝐬𝐦𝐚𝐥𝐥𝐞𝐬𝐭	𝐯𝐚𝐥𝐮𝐞	𝐨𝐟	𝒌	𝐢𝐬 − 𝟒 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
[S4 YISS P1/2020 PRELIM Qn 2] 
 

[𝐓𝐨𝐭𝐚𝐥: 𝟓	𝐦𝐚𝐫𝐤𝐬] 
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3. Evaluate the following 
 

Z
𝒙𝟐 + 𝟕

(𝒙 − 𝟑)(𝒙 + 𝟏)𝟐 	𝒅𝒙 

 
[Hint: Split the fraction using Partial Fractions] 

[𝟖] 
Solution 

 

𝒙𝟐 + 𝟕
(𝒙 − 𝟑)(𝒙 + 𝟏)𝟐 =

𝑨
(𝒙 − 𝟑) +

𝑩
(𝒙 + 𝟏) +

𝑪
(𝒙 + 𝟏)𝟐 

𝒙𝟐 + 𝟕 = 𝑨(𝒙 + 𝟏)𝟐 +𝑩(𝒙 − 𝟑)(𝒙 + 𝟏) + 𝑪(𝒙 − 𝟑) 

 

Let 𝒙 = −𝟏, 

(−𝟏)𝟐 + 𝟕 = 𝑪(−𝟏 − 𝟑) 

−𝟒𝑪 = 𝟖 

𝑪 = −𝟐 

 

Let 𝒙 = 𝟑, 

(𝟑)𝟐 + 𝟕 = 𝑨(𝟑 + 𝟏)𝟐 

𝟏𝟔𝑨 = 𝟏𝟔 

𝑨 = 𝟏 

 

Let 𝒙 = 𝟎 

(𝟎)𝟐 + 𝟕 = 𝟏(𝟎 + 𝟏)𝟐 +𝑩(𝟎 − 𝟑)(𝟎 + 𝟏) − 𝟐(𝟎 − 𝟑) 

−𝟑𝑩 = 𝟎 

𝑩 = 𝟎 

 

𝒙𝟐 + 𝟕
(𝒙 − 𝟑)(𝒙 + 𝟏)𝟐 =

𝟏
(𝒙 − 𝟑) −

𝟐
(𝒙 + 𝟏)𝟐 

 

∴ Z
𝒙𝟐 + 𝟕

(𝒙 − 𝟑)(𝒙 + 𝟏)𝟐 	𝒅𝒙 = Z
𝟏

𝒙 − 𝟑 −
𝟐

(𝒙 + 𝟏)𝟐 𝒅𝒙 

																																																= 𝐥𝐧|𝒙 − 𝟑| +
𝟐

𝒙 + 𝟏 + 𝒄 

 

 

 

 

 

[S4 YSS P1/2020 PRELIM Qn 7 (Modified)] 
 

[𝐓𝐨𝐭𝐚𝐥: 𝟖	𝐦𝐚𝐫𝐤𝐬] 
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4. Find the value of each of the constants 𝑨 and 𝑩 given the following equations 
 

𝒚 =
𝟏
𝟐
(𝒆𝟐𝒙 + 𝟓𝒆!𝟐𝒙) 

𝒅𝟐𝒚
𝒅𝒙𝟐 −

𝒅𝒚
𝒅𝒙 = 𝑨𝒆𝟐𝒙 +𝑩𝒆!𝟐𝒙 

[𝟒] 
Solution 

 

𝒚 =
𝟏
𝟐
(𝒆𝟐𝒙 + 𝟓𝒆!𝟐𝒙) 

				=
𝟏
𝟐𝒆

𝟐𝒙 +
𝟓
𝟐𝒆

!𝟐𝒙 

 

𝒅𝒚
𝒅𝒙 = 𝒆𝟐𝒙 − 𝟓𝒆!𝟐𝒙 

𝒅𝟐𝒚
𝒅𝒙𝟐 = 𝟐𝒆𝟐𝒙 + 𝟏𝟎𝒆!𝟐𝒙 

 

∴
𝒅𝟐𝒚
𝒅𝒙𝟐 −

𝒅𝒚
𝒅𝒙 =

(𝟐𝒆𝟐𝒙 + 𝟏𝟎𝒆!𝟐𝒙) − (𝒆𝟐𝒙 − 𝟓𝒆!𝟐𝒙) 

																								= 𝒆𝟐𝒙 + 𝟏𝟓𝒆!𝟐𝒙 

 

𝑨 = 𝟏, 𝑩 = 𝟏𝟓 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

[S4 TSS P1/2020 PRELIM Qn 3] 
 

[𝐓𝐨𝐭𝐚𝐥:	𝟒	𝐦𝐚𝐫𝐤𝐬] 
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5. Given that 𝐥𝐨𝐠𝟐 𝒂 = 𝒉 and 𝐥𝐨𝐠𝟐 𝒃 = 𝒌, express the following in terms of 𝒉 and 𝒌 
 

𝐥𝐨𝐠𝟐c
𝟑𝟐𝒂
𝒃𝟑  

 
[𝟒] 

Solution 

 

𝐥𝐨𝐠𝟐c
𝟑𝟐𝒂
𝒃𝟑 =

𝟏
𝟐 𝐥𝐨𝐠𝟐

𝟑𝟐𝒂
𝒃𝟑  

																							=
𝟏
𝟐 𝐥𝐨𝐠𝟐 𝟑𝟐𝒂 −

𝟏
𝟐 𝐥𝐨𝐠𝟐 𝒃

𝟑 

																							=
𝟏
𝟐 𝐥𝐨𝐠𝟐 𝟑𝟐 +

𝟏
𝟐 𝐥𝐨𝐠𝟐 𝒂 −

𝟑
𝟐 𝐥𝐨𝐠𝟐 𝒃 

																							=
𝟓
𝟐 +

𝟏
𝟐𝒉 −

𝟑
𝟐𝒌 

																							=
𝟏
𝟐
(𝟓 + 𝒉 − 𝟑𝒌) 

 

[S4 SMSS P1/2020 PRELIM Qn 4] 
 

[𝐓𝐨𝐭𝐚𝐥: 𝟒	𝐦𝐚𝐫𝐤𝐬] 
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6. (a)    A trigonometric function is defined by the following for 𝟎° ≤ 𝒙 ≤ 𝟑𝟔𝟎° 
 

𝒇(𝒙) = 𝟐 − 𝟑𝐜𝐨𝐬𝒙 
 

(i) State the amplitude of the graph of 𝒚 = 𝒇(𝒙) 
[𝟏] 

 Solution 
 

𝐀𝐦𝐩𝐥𝐢𝐭𝐮𝐝𝐞 = 𝟑 
 
 
 
 

(ii) State the period of the graph of 𝒚 = 𝒇(𝒙) 
[𝟏] 

Solution 
 

𝐏𝐞𝐫𝐢𝐨𝐝 = 𝟑𝟔𝟎° 
 
 
 
 
 

(b)   Another trigonometric function, where 𝒂 < 𝟎, has a maximum value of 𝟓, a minimum value 
of −𝟏 and a period of 𝟓𝟒𝟎°  

 

𝒈(𝒙) = 𝒂𝐬𝐢𝐧 j
𝒙
𝒃k + 𝒄 

 
Find the values of 𝒂, 𝒃 and 𝒄 

[𝟑] 
Solution 

 

𝒂 = −𝟑, 𝒃 = 𝟐, 𝒄 = 𝟐 
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(c)   On the same diagram, sketch the graphs of 𝒚 = 𝒇(𝒙) and 𝒚 = 𝒈(𝒙) for 𝟎° ≤ 𝒙 ≤ 𝟑𝟔𝟎° 
[𝟒] 

Solution 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(d)   State the number of solutions of 
 

𝒂𝐬𝐢𝐧 j
𝒙
𝒃k + 𝟑𝐜𝐨𝐬𝒙 + 𝒄 = 𝟐 

[𝟏] 
Solution 

 

𝐍𝐮𝐦𝐛𝐞𝐫	𝐨𝐟	𝐬𝐨𝐥𝐮𝐭𝐢𝐨𝐧𝐬 = 𝟐 

 
 
 
 
 
 
[S4 JSS P1/2020 PRELIM Qn 12] 
 

[𝐓𝐨𝐭𝐚𝐥:	𝟏𝟎	𝐦𝐚𝐫𝐤𝐬] 

𝒚 

𝒙 
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7. The equation of a curve is 𝒚 = 𝒙𝟑 + 𝒌𝒙𝟐 − 𝟑𝒙 + 𝟏, where 𝒌 is a constant 
(a) Find, in terms of 𝒌, the gradient of tangent to the curve at the point 𝒙 = 𝟏 

[𝟐] 
Solution 

 

𝒚 = 𝒙𝟑 + 𝒌𝒙𝟐 − 𝟑𝒙 + 𝟏 

𝒅𝒚
𝒅𝒙 = 𝟑𝒙𝟐 + 𝟐𝒌𝒙 − 𝟑 

 

𝒅𝒚
𝒅𝒙n	𝒙-𝟏

= 𝟑(𝟏)𝟐 + 𝟐𝒌(𝟏) − 𝟑 

															= 𝟐𝒌 

 
(b) Explain why the curve has two stationary points, for any real values of 𝒌 

[𝟑] 
Solution 

 

𝐒𝐢𝐧𝐜𝐞	𝐰𝐞	𝐚𝐫𝐞	𝐝𝐞𝐚𝐥𝐢𝐧𝐠	𝐰𝐢𝐭𝐡	𝐬𝐭𝐚𝐭𝐢𝐨𝐧𝐚𝐫𝐲	𝐩𝐨𝐢𝐧𝐭𝐬,
𝒅𝒚
𝒅𝒙 = 𝟎 

𝟑𝒙𝟐 + 𝟐𝒌𝒙 − 𝟑 = 𝟎 

 

To explain, we shall use discriminant 

𝒃𝟐 − 𝟒𝒂𝒄 = (𝟐𝒌)𝟐 − 𝟒(𝟑)(−𝟑) 

																			= 𝟒𝒌𝟐 + 𝟑𝟔 

																			= 𝟒(𝒌𝟐 + 𝟗) 

 

Since 𝒌𝟐 is always positive, 𝟒(𝒌𝟐 + 𝟗) > 𝟎. Since the discriminant is greater than 𝟎, we 

know that there are 𝟐 solutions to the equation, hence 𝟐 stationary points 

 
(c) If 𝒌 = −𝟒, find the range of values of 𝒙 for which 𝒚 is a decreasing function 

[𝟐] 
Solution 

 

𝐒𝐢𝐧𝐜𝐞	𝒚	𝐢𝐬	𝐚	𝐝𝐞𝐜𝐫𝐞𝐚𝐬𝐢𝐧𝐠	𝐟𝐮𝐧𝐜𝐭𝐢𝐨𝐧,
𝒅𝒚
𝒅𝒙 < 𝟎 

𝟑𝒙𝟐 − 𝟖𝒙 − 𝟑 < 𝟎 

(𝟑𝒙 + 𝟏)(𝒙 − 𝟑) < 𝟎 

−
𝟏
𝟑 < 𝒙 < 𝟑 

 

 
 
[S4 SST P1/2020 PRELIM Qn 5] 
 

[𝐓𝐨𝐭𝐚𝐥:	𝟕	𝐦𝐚𝐫𝐤𝐬] 
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8. In the following expansion, where 𝒎 is a positive constant, the term independent of 𝒙 is 𝟔𝟏𝟐𝟑𝟔 
 

j𝒙𝟐 +
𝒎
𝒙k

𝟗
 

 
(a) Show that 𝒎 = 𝟑 

[𝟒] 
Solution 

 

𝐖𝐞	𝐟𝐢𝐫𝐬𝐭	𝐟𝐢𝐧𝐝	𝐭𝐡𝐞	𝐠𝐞𝐧𝐞𝐫𝐚𝐥	(𝒓 + 𝟏)	𝐭𝐞𝐫𝐦 

(𝒓 + 𝟏)	𝐭𝐞𝐫𝐦 = j𝟗𝒓k (𝒙
𝟐)𝟗!𝒓 j

𝒎
𝒙 k

𝒓
 

																											= j𝟗𝒓k𝒎
𝒓(𝒙𝟏𝟖!𝟑𝒓) 

 

For the independent term of 𝒙,  

𝒙𝟏𝟖!𝟑𝒓 = 𝒙𝟎 

𝟏𝟖 − 𝟑𝒓 = 𝟎 

𝐫 = 𝟔 

 

j𝟗𝟔k𝒎
𝟔 = 𝟔𝟏𝟐𝟑𝟔 

𝒎 = 𝟑	(𝐬𝐡𝐨𝐰𝐧) 

 
(b) Hence or otherwise, find the coefficient of 𝒙𝟔 in the expansion of 

 

(𝟐 − 𝟓𝒙𝟑) u𝒙𝟐 +
𝟑
𝒙v

𝟗

 

[𝟒] 
Solution 

 

𝐓𝐨	𝐟𝐢𝐧𝐝	𝐭𝐡𝐞	𝐜𝐨𝐞𝐟𝐟𝐢𝐜𝐢𝐞𝐧𝐭	𝐨𝐟	𝒙𝟔, 𝐰𝐞	𝐧𝐞𝐞𝐝	𝐭𝐡𝐞	𝒙𝟑	𝐚𝐧𝐝	𝒙𝟔	𝐭𝐞𝐫𝐦𝐬 

𝐖𝐡𝐞𝐧	𝒓 = 𝟓, j𝟗𝟓k (𝒙
𝟐)𝟗!𝟓 u

𝟑
𝒙v

𝟓

= 𝟑𝟎𝟔𝟏𝟖𝒙𝟑 

𝐖𝐡𝐞𝐧	𝒓 = 𝟒, j𝟗𝟓k (𝒙
𝟐)𝟗!𝟒 u

𝟑
𝒙v

𝟒

= 𝟏𝟎𝟐𝟎𝟔𝒙𝟔 

 

𝐂𝐨𝐞𝐟𝐟𝐢𝐜𝐢𝐞𝐧𝐭	𝐨𝐟	𝒙𝟔 = 𝟐(𝟏𝟎𝟐𝟎𝟔𝒙𝟔) − (𝟓𝒙𝟑)(𝟑𝟎𝟔𝟏𝟖𝒙𝟑) 

																																				= −𝟏𝟑𝟐𝟔𝟕𝟖𝒙𝟑 

 
 
 
 
 
[S4 PCSS P1/2020 PRELIM Qn 6] 
 

[𝐓𝐨𝐭𝐚𝐥:	𝟖	𝐦𝐚𝐫𝐤𝐬] 
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9.  
 
 
 
 
 
 
 
 
 
 

 
The diagram shows part of the curve, intersecting the 𝒙-axis at 𝑨 and 𝑩 

 

𝒚 =
𝟑𝟐

(𝟒 − 𝒙)𝟐 − 𝟖 

 
The tangent to the curve at 𝒙 = 𝟖 meets the 𝒙-axis at 𝑨 
 
(a) Find the equation of the tangent 

[𝟒] 
Solution 

 

𝒚 =
𝟑𝟐

(𝟒 − 𝒙)𝟐 − 𝟖 

 

When 𝒙 = 𝟖,		 

𝒚 =
𝟑𝟐

(𝟒 − 𝟖)𝟐 − 𝟖 

				= −𝟔 

 
𝒅𝒚
𝒅𝒙 =

𝟔𝟒
(𝟒 − 𝒙)𝟑 

𝒅𝒚
𝒅𝒙n𝒙-𝟖

=
𝟔𝟒

(𝟒 − 𝟖)𝟐 

															= −𝟏 

 

𝐄𝐪𝐮𝐚𝐭𝐢𝐨𝐧	𝐨𝐟	𝐭𝐚𝐧𝐠𝐞𝐧𝐭: 

𝒚 − (−𝟔) = −𝟏(𝒙 − 𝟖) 

𝒚 = −𝒙 + 𝟐 
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(b) Find the area of the shaded region 
[𝟔] 

Solution 
 

𝐖𝐞	𝐟𝐢𝐫𝐬𝐭	𝐟𝐢𝐧𝐝	𝐭𝐡𝐞	𝐜𝐨𝐨𝐫𝐝𝐢𝐧𝐚𝐭𝐞𝐬	𝐨𝐟	𝑨	𝐚𝐧𝐝	𝑩 

 

𝐀𝐭	𝑨	&	𝑩, 𝒚 = 𝟎 

𝟎 =
𝟑𝟐

(𝟒 − 𝒙)𝟐 − 𝟖 

𝒙 = 𝟐			𝐨𝐫				𝒙 = 𝟔 

∴ 𝑨(𝟐, 𝟎)	𝐚𝐧𝐝	𝑩(𝟔, 𝟎) 

 

𝐀𝐫𝐞𝐚	𝐨𝐟	𝐬𝐡𝐚𝐝𝐞𝐝	𝐫𝐞𝐠𝐢𝐨𝐧 = 𝐀𝐫𝐞𝐚	𝐨𝐟	𝐭𝐫𝐢𝐚𝐧𝐠𝐥𝐞 − 𝐀𝐫𝐞𝐚	𝐮𝐧𝐝𝐞𝐫	𝐭𝐡𝐞	𝐜𝐮𝐫𝐯𝐞 

																																																	=
𝟏
𝟐
(𝟖 − 𝟐)(𝟔) − {Z

𝟑𝟐
(𝟒 − 𝒙)𝟐 − 𝟖	𝒅𝒙

𝟖

𝟔
{ 

																																																	= 𝟏𝟖 − {|
𝟑𝟐

(𝟒 − 𝒙) − 𝟖𝒙}𝟔

𝟖

{ 

																																																	= 𝟏𝟖 − {~
𝟑𝟐

(𝟒 − 𝟖) − 𝟖
(𝟖)� − ~

𝟑𝟐
(𝟒 − 𝟔) − 𝟖

(𝟔)�{ 

																																																	= 𝟏𝟎	𝐮𝐧𝐢𝐭𝐬𝟐 

 

[S4 NHHS P1/2020 PRELIM Qn 10] 
 

[𝐓𝐨𝐭𝐚𝐥:	𝟏𝟎	𝐦𝐚𝐫𝐤𝐬] 
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10.  
 
 
 
 
 
 
 
 

 
 
 

The diagram above shows part of the graph of 
 

𝒚 = 𝒑𝒙𝟐 + 𝒒𝒙 + 𝒓 
 

The equation of the line of symmetry of the curve is 𝒙 = 𝟐. Determine the conditions for each 
of the following expressions, justifying your answer 
(a)   

 
𝒒𝟐 − 𝟒𝒑𝒓 

[𝟐] 
Solution 

 

𝐒𝐢𝐧𝐜𝐞	𝐭𝐡𝐞	𝐜𝐮𝐫𝐯𝐞	𝐜𝐮𝐭𝐬	𝐭𝐡𝐞	𝒙 − 𝐚𝐱𝐢𝐬	𝐚𝐭	𝐭𝐰𝐨	𝐫𝐞𝐚𝐥	𝐚𝐧𝐝	𝐝𝐢𝐬𝐭𝐢𝐧𝐜𝐭	𝐩𝐨𝐢𝐧𝐭𝐬, 𝒒𝟐 − 𝟒𝒑𝒓 > 𝟎 
 
 

(b)   
 

𝒅𝒚
𝒅𝒙 	𝐰𝐡𝐞𝐧	𝒙 = 𝟐 

[𝟐] 
Solution 

 

𝐒𝐢𝐧𝐜𝐞	𝐭𝐡𝐞	𝐥𝐢𝐧𝐞	𝐨𝐟	𝐬𝐲𝐦𝐦𝐞𝐭𝐫𝐲	𝐢𝐬	𝒙 = 𝟐, 𝐭𝐡𝐞	𝐩𝐨𝐢𝐧𝐭	𝐰𝐡𝐞𝐫𝐞	𝒙 = 𝟐	𝐢𝐬	𝐚	𝐬𝐭𝐚𝐭𝐢𝐨𝐧𝐚𝐫𝐲	𝐩𝐨𝐢𝐧𝐭 
 
𝒅𝒚
𝒅𝒙 = 𝟎 
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(c)   
 

𝒒 
[𝟐] 

Solution 
 

𝒅𝒚
𝒅𝒙 = 𝟐𝒑𝒙 + 𝒒 

 

𝐖𝐡𝐞𝐧	𝒙 = 𝟐,
𝒅𝒚
𝒅𝒙 = 𝟎 

𝟐𝒑(𝟐) + 𝒒 = 𝟎 

𝒒 = −𝟒𝒑 

 

Since the curve has a maximum point, 𝒑 < 𝟎. This means that 𝒒 > 𝟎 

 
[S4 MGS P1/2020 PRELIM Qn 10] 
 

[𝐓𝐨𝐭𝐚𝐥: 𝟔	𝐦𝐚𝐫𝐤𝐬] 
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11. Solutions to this question by accurate drawing will not be accepted 
 
 
 
 
 
 
 
 
 
 
 
 
 

𝑨𝑩𝑪𝑫 is a parallelogram where 𝑨 is (−𝟒, 𝟐), 𝑩 is (𝟏, 𝟒) and 𝑫 is (−𝟐, 𝟎). The point 𝑬 lies on 𝑨𝑩 
such that 𝑨𝑬:𝑬𝑩 = 𝟐: 𝟓. Lines are drawn, parallel to the 𝒚-axis, from 𝑨 to meet the 𝒙-axis at 𝑸 
and from 𝑬 to meet 𝑨𝑫 at 𝑷 
 
(a) Calculate the coordinates of 𝑪 and of 𝑬 

[𝟒] 
Solution 

 

 

 

 

 

 

 

 

𝐁𝐲	𝐨𝐛𝐬𝐞𝐫𝐯𝐚𝐭𝐢𝐨𝐧𝐬, 𝑪(𝟑, 𝟐) 
 
 
 
 
 

 
 
 
 
 
 
 
 
 

𝐁𝐲	𝐨𝐛𝐬𝐞𝐫𝐯𝐚𝐭𝐢𝐨𝐧𝐬,	 

𝑬 = u|𝟏 −
𝟓
𝟕
(𝟓)} , |𝟒 −

𝟓
𝟕
(𝟐)}v 

				= u−𝟐
𝟒
𝟕 , 𝟐

𝟒
𝟕v 

 

𝑨(−𝟒, 𝟐) 𝑩(𝟏, 𝟒) 

𝑫(−𝟐, 𝟎) 𝑪(𝟑, 𝟐) 𝟐 

−𝟐 −𝟐 

𝟐 

𝑨(−𝟒, 𝟐) 

𝑩(𝟏, 𝟒) 

𝑬 

𝟓 

𝟐 

𝟐 

𝟓 
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(b) Find the equation of 𝑨𝑫 and calculate the coordinates of 𝑷 
[𝟑] 

Solution 
 

𝒎𝑨𝑫 =
𝟐 − 𝟎
−𝟒 + 𝟐 

										= −𝟏 
 
∴ 𝒚 = −&𝒙 − (−𝟐)) 
𝒚 = −𝒙 − 𝟐 
 

𝐀𝐭	𝑷, 𝒙 = −𝟐
𝟒
𝟕 

∴ 𝒚 = −u−𝟐
𝟒
𝟕v − 𝟐 

							=
𝟒
𝟕 

 

𝑷u−𝟐
𝟒
𝟕 ,
𝟒
𝟕v 

 
 

(c) Explain why 𝑨𝑬𝑷𝑸 is a parallelogram and calculate its area 
[𝟑] 

Solution 
 

𝒎𝑷𝑸 =
j𝟒𝟕k

~−𝟐𝟒𝟕 − (−𝟒)�
=
𝟐
𝟓 

 

𝒎𝑨𝑬 =
j𝟐𝟒𝟕 − 𝟐k

~−𝟐𝟒𝟕 − (−𝟒)�
=
𝟐
𝟓 

 

Since 𝒎𝑨𝑬 = 𝒎𝑷𝑸, the lines are parallel, 𝑨𝑬𝑷𝑸 is a parallelogram 

 

𝐀𝐫𝐞𝐚	𝐨𝐟	𝑨𝑬𝑷𝑸 = 𝑨𝑸 × 𝐡𝐞𝐢𝐠𝐡𝐭 

																															= 𝟐u𝟒 − 𝟐
𝟒
𝟕v 

																															= 𝟐
𝟔
𝟕 	𝐮𝐧𝐢𝐭𝐬

𝟐 

 
[S4 MSS P1/2020 PRELIM Qn 12] 

	
[𝐓𝐨𝐭𝐚𝐥:	𝟏𝟎	𝐦𝐚𝐫𝐤𝐬] 
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12. The acute angles 𝑨 and 𝑩 are such that 
 

𝐭𝐚𝐧(𝑨 + 𝑩) = 𝟖 

𝐭𝐚𝐧𝑨 =
𝟏
𝟓 

 
Without using a calculator, find the exact value of 

 
𝐜𝐨𝐬𝑩 

[𝟓] 
Solution 
 

𝐭𝐚𝐧(𝑨 + 𝑩) = 𝟖 

𝐭𝐚𝐧𝑨 + 𝐭𝐚𝐧𝑩
𝟏 − 𝐭𝐚𝐧𝑨 𝐭𝐚𝐧𝑩 = 𝟖 

𝟏
𝟓 + 𝐭𝐚𝐧𝑩

𝟏 − j𝟏𝟓k 𝐭𝐚𝐧𝑩
= 𝟖 

𝟏
𝟓 + 𝐭𝐚𝐧𝑩 = 𝟖 −

𝟖
𝟓 𝐭𝐚𝐧𝑩 

𝟏𝟑
𝟓 𝐭𝐚𝐧𝑩 =

𝟑𝟗
𝟓  

𝐭𝐚𝐧𝑩 = 𝟑 

 

 

 

 

 

 

 
 
 

𝐜𝐨𝐬𝑩 =
𝟏
√𝟏𝟎

 

 
 
[S4 JWSS P1/2020 PRELIM Qn 2] 
 

[𝐓𝐨𝐭𝐚𝐥: 𝟓	𝐦𝐚𝐫𝐤𝐬] 
  

 𝐬𝐢𝐧𝒚 𝐜𝐨𝐬𝒚 𝐭𝐚𝐧𝒚 

𝒙 
𝟑
√𝟏𝟎

 
𝟏
√𝟏𝟎

 𝟑 

𝟑 

𝟏 

√𝟏𝟎 
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13. A company manufactures aluminium beverage cans and the design of the can is modelled using 
a right cylindrical can of radius 𝒓	𝐜𝐦 and height 𝒉	𝐜𝐦. Each can needs to hold at least 𝟑𝟓𝟓	𝐜𝐦𝟑 
of liquid. The company would like to minimise the area of the aluminium sheet used for each 
can. Using suitable calculations, advise the company of the dimensions of the can.  
 
[Hint: State the appropriate height and radius of the can] 

[𝟗] 
Solution 
 

𝑽𝐜𝐚𝐧:	𝝅𝒓𝟐𝒉 = 𝟑𝟓𝟓………(𝟏) 

 

𝑺𝑨𝐜𝐚𝐧 = 𝟐𝝅𝒓𝟐 + 𝟐𝝅𝒓𝒉 

𝒅𝑨
𝒅𝒓 = 𝟒𝝅𝒓 + 𝟐𝝅𝒉 

 

𝐒𝐢𝐧𝐜𝐞	𝐭𝐡𝐞	𝐬𝐮𝐫𝐟𝐚𝐜𝐞	𝐚𝐫𝐞𝐚	𝐢𝐬	𝐦𝐢𝐧𝐢𝐦𝐮𝐦,
𝒅𝑨
𝒅𝒓 = 𝟎 

𝟒𝝅𝒓 + 𝟐𝝅𝒉 = 𝟎 

𝒓 = −
𝟏
𝟐𝒉………

(𝟐) 

 

𝐒𝐮𝐛𝐬𝐭𝐢𝐭𝐮𝐭𝐞	(𝟐)	𝐢𝐧𝐭𝐨	(𝟏), 

𝝅u−
𝟏
𝟐𝒉v

𝟐

𝒉 = 𝟑𝟓𝟓 

𝒉 = �
𝟑𝟓𝟓

𝝅j−𝟏𝟐k
𝟐

𝟑  

				= 𝟕. 𝟔𝟕𝟒𝟒𝟑… 

				= 𝟕. 𝟔𝟕	𝐜𝐦	(𝟑. 𝐬. 𝐟. ) 

 

𝐒𝐮𝐛𝐬𝐭𝐢𝐭𝐮𝐭𝐞	𝒉 = �
𝟑𝟓𝟓

𝝅j−𝟏𝟐k
𝟐

𝟑 	𝐢𝐧𝐭𝐨	𝐄𝐪𝐮𝐚𝐭𝐢𝐨𝐧	(𝟏), 

𝝅𝒓𝟐𝒉 = 𝟑𝟓𝟓 

𝒓 =

⎷
⃓⃓
⃓⃓
⃓⃓
⃓⃓
�⃓ 𝟑𝟓𝟓

𝝅�c
𝟑𝟓𝟓

𝝅j−𝟏𝟐k
𝟐

𝟑 �

 

			= 𝟑. 𝟖𝟑𝟕𝟐𝟏𝟓… 

			= 𝟑. 𝟖𝟒	𝐜𝐦	(𝟑. 𝐬. 𝐟. )	(𝐫𝐞𝐣 − 𝐯𝐞) 

 
[S4 NGHS P1/2020 PRELIM Qn 12] 

[𝐓𝐨𝐭𝐚𝐥:	𝟗	𝐦𝐚𝐫𝐤𝐬] 
End of Paper J 


