M2REG-AOD-2425-ASM-SET 6-MATH
Suggested solutions

1 12 - h)3
1. (a) Volume of water = 5(4)2”(12) X [1 - %] IM+1M
n(12 = h)3
=647 — ——— 1A
g 27
(b) LetV cm’ be the volume of water.
v =z ,dh
—=—(12-h)"— M
dr 9( ) dr
dv
When — =mand h = 6,
dr
n dh
=—(12-6)* x — M
d 9( ) dr
dh 1
dt 4
. 1
Required rate is 1 cm/s. 1A
1
2. (a) Area= E(u)(4lnu) =2ulnu 1A
(b) Let v be the length of PQ and A be the area of AOPQ.
v=4Inu
dv 4 y du
dt — u’ dt :
When u = e and & —4,
dr
-4 = i X d_l/l 1M
e dt
du
= = 1A
dr ¢
dA 1 du
E-(Zux;+2lnu)a M
= —4e
Required rate is —4e/s. IA
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(a) A=m(4e™)

= 4me™""

(b) (1) % =4e ™ +4me " (-1)

=4e™"(1 —m)
dA
When — =0, m = 1.
dm
m |0<m<1 |m>1
dA
—_— + —
dm

A attains its maximum when m = 1.

Required value = 4(1)e™"!

= 4e7!
Gy 494 dm
dt  dm dr
=4¢7%3(1-0.5)-0.5
— 05

Required rate is e 03

(a) Radius of water surface
A= 71(\/26}17—}12)2

= 1(26h — h?)

b V= %ﬂh2(39 — h)

v o1 dh . ,dh
A T B Ve
a3 ( dt dt)

dh
= 1(26h — h?)—
m( )3,

dh
—A—

dr
RIPR
200 T dr
dn_ 1
dr 20

1
Required rate is 20 cm/s.
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units per second.
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5.

(a) (i) Let C be a point on OP such that AC L OP.

AC =VOA?2 -0C?
= V42 - (4 -x)?
=V8x —x2cm

DP = AC = V8x —xZcm
DP)(AD
(i) S = —( )2( )
_ xV8x —x?
B 2
ds 1 x(8 = 2x)
(b) — == [V8x —x2+ ——Z
de 2 2V8x — x2
_ (8x —x2) +x(4-x)
2V8x — x2
_ x(6-x)
Yo
When o =0, x = 6 or 0 (rejected).

x |o<x<6|6<x<s

ds

dx

S attains its maximum at x = 6.

6+/8(6) — 62
2

Required value =

=6V3

dS dS dx
) —=—

dr — dx dr
2(6-2) Plﬂ
V8(2)-22\ 3

4

3

4
The area of AAD P decreases at a rate of 3 cm7s.
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