M2REG-AOI-2223-ASM-SET 3-MATH
Suggested solutions

1. Required volume
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2. Required volume
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4. (a) y=4y-y
¥ =3y=0
y=0 or 3
The coordinates of P are (\/g, 3).

(b) Required volume
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5. (a) Solve Y , the coordinates of A are (-3, 6).
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Solve , the coordinates of B are (—— )

y=x+3

Solve , the coordinates of C are (3, 6).

y=6

(b) Required volume
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6. (a) ;‘x_y: (1-x)72(=1) 1M

1
- V1 -x
AA© 2.2 oL | SiopeofL= =1 M
9 7dx 1_0 . _1 .
The equation of L is y = x + 2. 1A
y?
(b) L:x=y—2andC:x:1—Z.
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Requiredvolume:n/ [1—(y—2)]2dy—7r/ [1—(1—2)] dy IM+1A
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7. (a) 6-x>=4—x M
0=x>-x-2
x=2 or -1
Whenx =2,y=4-2=2;whenx=-1,y=4-(-1) =5.
The coordinates of A and B are (2, 2) and (-1, 5) respectively. 1A+1A
2 2
(b) Volumezn/ [(6—x2)—2]2dx—7r/ [(4—x)—2]%dx IM+1M
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8. (a) a(ex cosx) = e  cosx —e” sinx 1A

(b) /excos2xdx:e"0052x+2/exsin2xdx M
:e"cos2x+2exsin2x—4/excos2xdx 1M

5 / e cos 2x dx = e¥ cos 2x + 2¢” sin 2x + constant

X 2 2e* sin 2
/excos2xdx: ¢ cgs x+ ¢ s51n x+constant 1A

(¢) e*(sin2x +1) = e*(cos2x + 1)

sin 2x = cos 2x

tan 2x = 1
m Sn
_ o 1A
X 5 or —
3
Volumezn/ [€** (sin2x + 1)® — €**(cos 2x + 1)%] dx IM+1A
854 sz
_ Y oax a2 2 X
=r e*(sin” 2x — cos” 2x) dx + 27 e*(sin2x — cos 2x) dx
8 STH 5?” 8
:—n/ e cos4xdx+27r/ e?* (sin 2x — cos 2x) dx
g g
S Sn
T 4 4 .
25/ e cos2udu+7r/ e“(sinu —cosu)du  where u = 2x IM
. 2 2etsin2 = T
cos sin
:%e s i 5 u”—7re”cosu]7r M
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9.

(@) 1 —cos46 +2cos20 sin® 26
=1-(1-2sin?>26) +2(2cos® 6 — 1) sin® 20
= 4 cos? 0sin> 20

nrm 1 nm
(b) / cos’ 0 sin” 20 dg = 7 / (1 = cos 46 + 2 cos 26 sin” 260) d6
0 0
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_+_
4 4| 3

_n7r

4

1 [ sin 46

1 nmw
+—/ sin” 26 d sin 26
o 4Jo

nmw

0

(¢) (i) Required area

T
= f cos 0sin 26 d6
0

1 T
= —/ (sinx + sin 3x) dx
2 Jo
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=—| —cosx —
2 0
4
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(i) Required volume
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10. (a) (i) The coordinates of A and B are (az, a) and (bz, —b) respectively.

Required equation is

a+b 2
yma=——sb-a)
1
y-a=—(x-a)

x—(a=-b)y—ab=0
(i) Required area
- [ a-biyrab-y1ay
-b

_[(a—b)y? ¢
_[ > +aby 3,

(@’ +3a°b + 3ab® + b>)

(a+b)?

A= N = N~

(b) (@) 4-(a-b)(0)—ab=0
ab =4
(i) Let A be the area of the shaded region.

a=2 or -—2(rejected)

[[3(a - b)a® + 6a*b - 2a°] - [3(a — b)b* — 6ab* +2b°] |

a O0<ax<?2 a>?2
dA

— - +
da

The area of the shaded region is a minimum when a = 2.

(c) When a = 2, we have b = 2 and the equation of AB is x = 4.
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Required volume

2 2
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