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Suggested solutions

k
1. (a)/0 mdx= i mdx
-] -]
4—2\/4—12:2\/4—k—2k
i~k =

2. (@ y=x-3

(b) Required /3 16
equired area = —_—
. 2 x2—4x+7

3
16
- [
2 x2—4x+7

3 16
:/ 16 4
> (x=2)2+3
Letx — 2 = V3tan@. Then dx = V3 sec?6d6

Whenx=2,0=0; whenx =3,0 = %

) / 5 16V3sec?o
Required area = _—
0o (V3tan6)2+3

16\/_/6 sec? 9

56029
16
_16v3 / de
3 Jo

B 1MH€
3 0
_8\/§7r
9

[x-3+ ) -3 ax

M2REG-AOI-2223-ASM-SET 4-MATH-MS-1 1

IM+1M

1A

IM

IM

1A

1A

IM

M

M

IM

1A



3. (a) Letw=x+1. Then dw = dx.

M
u
X
Areaz/ dx
0 Vx+1
u+l _
= Y1 1A
I Vw
u+l . .
= / (w7 - w_f) dw
1
2 . u+l
=[—w2 -2w?2 IM
3 1
2 4
=§l/l—2) M+1+§ 1A
2 4
(b) LetA=-(u—-2)Vu+1+ .
3 3
dA dA du
dt  du dt
2 1 du
==|(u-2)- +Vu+1| — IM+1A
3 2Vu + 1 dr
_u du
Vu+1 dt
When OQ =8,
dA 8 3
e Vg +1
=8
Required rate is 8 square units per second. 1A
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4. (a) Letx =3+ 3sind. Then dx = 3 cos 6 d6.

/\/x(6—x)dx:/\/(3+3sin9)(3—3sin9)3cos€d9

29/00520d9

= g/(l + cos 26) do
9sin 26

99

:281

= —sin”!

2

+

2
_98111
2

9

4

.1 x—=3 9 .
1—+§smt90058+constant

3

+ constant

n

3

x—-3

3

3

T

x-3

X — 3) (x - 3)2
1- + constant

3 3

V6x — x2 + constant

(b) In the first quadrant, y*> = V6x — x2 = /x(6 — x).
6
Volume = ﬂ'/ Vx(6 —x) dx
0

9  _;x-3
= sin

2 3
or?

=7
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4+h
5. (a) Volume=7r/ ydy M
4

2 14+h

2,
_71'

== (h*>+8h 1
2( )

b)) (1) V=V +g(h2+8h), where V| is the volume of the frustumand h = H—-4for4 < H < 12.
dvV. n(2h+8)dh

=7

R S s 1A
dr 2 dr
g n[2(7-4)+8] dh
- 2 dr
dh 8
dt  n g
Required rate is T cm/s. 1A
g
(i) Consider the cone that makes up the frustum. Let the height of the cone be Hy cm.
Hy —
0-4_2 M
Hy 4
Hp=8 1A
T, 8—H\’
V==04)®) |l - |—— IM+1A
3 8
1287 H\’
=—|1-[1-= 1
%)

(iii) Volume of the upper part = il [82 +8(8)] = 647 cm’.
2

Volume of milk leaked = g x 130 = 657 cm’ > 6471 cm?.

Depth of remaining milk is less than 4 cm.
3
H
1-({1-— IM
5|

3
64+ 227 [ (12 | _esn = 12T
3 3
H (19)3
1--:( ) 1A

8
L_HY 19
8] 128
8 \128
1287 H\>
v=""l1o1-=
- (- 4]

d_v:@[o_3(1_£)2(_1)ﬂ

dt ~ 3 8 8] dr
= 167 (1—%)21—? 1A
2
(11—1;1 ~—-0.111
Required rate is 0.111 cm/s. 1A
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4
6. (@ (@) Puty:Ointo3x2—2y—4=0,wehavex:i\/;. 1A

4
The points (i\/;, 0) lies on the curve 3x2 + 2y+k =0,

4
3><§+2(0)+k:()
k=-4 1A

3
(i) The equation of BC can be rewritten as y = —Zx?+2.
The coordinates of vertex are (0, 2). 1A

(b) (1) When0<h <2,

h
2v+4 4-2
Volume:ﬂ/ QT Ty
0

] dx IM+1A

292"

[L] M
3 o

2rh?

il cubic units 1A

(i) When2 < h <6,

21(2)? "oy +4
Volume = 7(2) +7r/ y3+ dy IM
2
8 4y ? h
= — 47| =+=
377373,
h* 4h 4
IN(? + 3 §) cubic units 1A
(c) Let V cubic units be the volume of water in the cup at time ¢ seconds.
28 8
WhenV:Tn,WChaveV>?ﬂandsoh>2. 1M
2871 h2+4h 4
3 7\3 3 3
R +4h-32=0 M
h=4 or -8 (rejected)
dv 2h 4\ dh
For2<h<6, —=n|—+=|— M
resEby "(3+3)dt
dv. 8x
When — = — and h = 4,
en m 3 an
8m 2><4+4 dh
3 "\73 T3
dh 2
dt 3
. .2
Required rate is 3 units per second. 1A
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7. (a) \/(x+4)2+y2+\/(x—4)2+y2= 10

VX232 8+ 16= 10— \[x2 432 —8x + 16

x>+ +8x+16 = 100+ x% + y> — 8x + 16 — 20/x% + y2 — 8x + 16

54x2+y2—8x+16=25—4x
25(x> + y* — 8x + 16) = 625 — 200x + 16x>

9x? + 25y = 225
2 2
X_+y_:1
25 9

(b) (1) Let V cubic units be the volume of water.

—3+h y2
V=7T/ 25(1——)dy
5 9

257 [
= T ; 9 - yz) dy
2571_ |:9 B ﬁ] —3+h
9 3,
_2
57r (9h2 )
R 257r 5
— 18h — 3h
i 5= ( )
25
30-5= —”(Gh hz)—t
dh 9
dt — n(6h— h?)
B 9
 —n(h=3)2+9n

Since 0 < h < 6, I is minimum when the denominator is maximum.

Required depth of water is 3 units.

(iii) V:/—(t+100)dt

800
o omt .\
1600 8
25n 2 a3
Whent=0,h=3andV = 2—7[9(3) —37] =50n.
So, C = 50r.
WhenV =0,
> nt
- T i50r=0
1600 8 0"

1% + 200t — 80000 = 0
t =200 or —400 (rejected)

The time required is 200 minutes.
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@ f(=2)= (-2 +p(-2’+q(-2)+1=9

4p —2q =16
d
ay =327+ 2px +q
3(=2)2+2p(-2)+q =0
4p —g =12
Solving, we have p =2 and g = —4.
d? d?
) “2 =6x+4. So, —2|  =6(-2)+4=-8<0
dx? dx? x=-2

So, P is a maximum point and is not a minimum point.

d
© ay=3x2+4x—420

2
=— -2
X 3 or 2
2 13 d-y
Whenng,y:—ﬁand@:8>0.
3
So, maximum point is (-2, 9) and minimum point is (5’ _ﬁ)

d?y 2
(d) When 2 =6x+4=0,x= -3

< 2 > 2
x —_—— —_——
TSI T3
d2

ay _ +
dx2

2 115
The point of inflexion is | —=, —|.
e point of inflexion 1s( 3 27 )

(e) The equation of Lisy =9.
2 —4x+1=9
x> +2x>—4x-8=0

(x+2)>2%(x-2)=0
x =2

2
Area:/ [9— (x*+2x% —4x +1)] dx
-2
4 3 2
2
= —%—%+2x2+8x

-2

M2REG-AOI-2223-ASM-SET 4-MATH-MS-7  END OF PAPER

M

1A

1A

M

1A

M

1A

M

1A

M

M

M

1A



