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INSTRUCTIONS

1. Attempt ALL questions in this paper. Write your answers in the spaces provided in this Question-
Answer Book.

2. Unless otherwise specified, all workings must be clearly shown.

3. Unless otherwise specified, numerical answers must be exact.

4. The diagrams in this paper are not necessarily drawn in scale.

Suggested solution

Distributed in summer course
S5 – S6 M2 Differentiation
Phase 2 – Lesson 4
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Required rate is − 3
20

rad/s. 1A
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2. (a) (i) 27c = cA2ℎ 1M

ℎ =
27
A2

� = 2cAℎ + cA2

= 2cA × 27
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(ii)
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(
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)
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d�
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= 0,

2A =
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A = 3 1A

A 0 < A < 3 A > 3

d�
dA

− +
1M

� attains its minimum when A = 3. 1A

(b) (i) � =
1
3
c(3)2(5) − 1

3
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)3
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(ii) Let + cm3 the volume of water when the depth of water is � cm.

c(3)2� = + + � 1M

9c� = + + 15c
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25
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When the water inside the can is just full, � =
27c
32c

= 3.

9c
d�
dC

= c + 9c
25
(5 − 3)2 d�

dC
1M

d�
dC

=
25
189

Required rate is
25
189

cm/s. 1A
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3. (a) Coordinates of � and � are (0, 8) and (2, 8) respectively. 1A+1A

(b) % lies on �, so @ = −2?2 + 4? + 8.
Area of 4��% =

1
2
(2) [8 − (−2?2 + 4? + 8)] 1M

= 2?2 − 4? 1A

(c)
d@
dC

= −4?
d?
dC
+ 4

d?
dC

1A
When ? = 4,

−8 = −4(4) d?
dC
+ 4

d?
dC

1M

d?
dC

=
2
3

Let the area of 4��% be �.
d�
dC

= (4? − 4) d?
dC

1A

When ? = 4,
d�
dC

= (16 − 4) · 2
3

= 8

The rate of change of the area of 4��% is 8 square units per second. 1A
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4. (a) Let A cm be the radius of the water surface in the container.
A

ℎ
= tan 30°

A =
ℎ
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3
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(b) When + =
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9

,

c

9
ℎ3 =
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9

ℎ = 4 1A

When ℎ = 4,

+ =
c

9
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=
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9
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c

9
(48) dℎ
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3
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Also,
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=

(
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3
ℎ

)
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=
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3

(
3
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Required rate is 8c cm2/s. 1A
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5. (a) ℓ2 = ($� +$% cos \)2 + ($� +$% sin \)2

= (1 + cos \)2 + (1 + sin \)2 1A+1A

= 2 + (sin2 \ + cos2 \) + 2 sin \ + 2 cos \

= 3 + 2(sin \ + cos \) 1

(b)
dℓ2
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= 2(cos \ − sin \) d\

dC
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=
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1A

When \ =
c

3
,

ℓ2 = 3 + 2
(
sin

c

3
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c

3

)
ℓ =

√
4 +
√

3 1A

dℓ
dC

=
cos c3 − sin c

3
ℓ

(3)

≈ −0.46
Required rate is −0.46 cm/s. 1A

SUM(S56M2A)-2223-AS-SET 8-MATH-EP-MS-6 6 Dexter Wong @ Beacon College



6. (a) Volume of the pyramid =
1
3
(12)2(6) = 288 cm3.

Volume of pyramid below water surface

= 288

[
1 −

(
6 − ℎ

6

)3
]

1M

=
4
3
[6 − (6 − ℎ)] [62 + 6(6 − ℎ) + (6 − ℎ)2]

=
4ℎ3

3
− 24ℎ2 + 144ℎ

+ = 12ℎ2 −
(
4ℎ3

3
− 24ℎ2 + 144ℎ

)
1M

= 24ℎ2 − 4
3
ℎ3 1

(b)
d+
dC

= 48ℎ
dℎ
dC
− 4ℎ2 dℎ

dC
1M

Put
dℎ
dC

= 1,

d+
dC

= 48ℎ − 4ℎ2 > 140

−4ℎ2 + 48ℎ − 140 > 0 1M

5 < ℎ < 7 1M

ℎ ≤ 5 by considering the height of the container. It is not possible to have
d+
dC

> 140.

The claim is disagreed. 1A

(c) Put
d+
dC

= −(12 − ℎ) (ln ℎ + 1)2,

−(12 − ℎ) (ln ℎ + 1)2 = (48ℎ − 4ℎ2) dℎ
dC

1M
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4ℎ
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=
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)
(ℎ) − (ln ℎ + 1)2

−4ℎ2 1M

=
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4ℎ2

SUM(S56M2A)-2223-AS-SET 8-MATH-EP-MS-7 7 Dexter Wong @ Beacon College



When
d2ℎ

dC2
= 0,

ln ℎ = ±1

ℎ = 4 or
1
4

ℎ 0 < ℎ <
1
4

1
4
< ℎ < 4 4 < ℎ < 5

d2ℎ

dC2
+ − +

1M

dℎ
dC

����
ℎ= 1

4

= 0 and
dℎ
dC

����
ℎ=4

= −1
4
and

dℎ
dC

����
ℎ=5

= − (ln 5 + 1)2
20

. When depth of water decreases

from 5 cm to 4 cm, the rate of change of the depth of water decreases from − (ln 5 + 1)2
20

cm/s

to a local minimum −1
4
cm/s. 1M

When the depth of water decreases from 4 cm to
1
4
cm, the rate of change of the depth of

water increases from −1
4
cm/s to a local maximum 0 cm/s.

When the depth of water decreases from
1
4
cm to 0 cm, the rate of change of the depth of

water decreases indefinitely. 1A
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