M2REG-AOI-2425-ASM-SET 3-MATH
Suggested solutions

1. Required volume

2 2
- ”/1 (e — 1) — (~2)]dy _”/1 [y~ 1) - (<22 dy
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2. Required volume

:ﬂ/14(2—g)2dy—7r/14(2—\/§)2dy
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3. Volume:ﬂ/ Y dy—n/ Y dy
3 2 _ 2
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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

3 3
=7r/0 (4y—y2)dy—7r/0 ydy

3
=ﬂ/0 (3y - y*) dy

342 3713
I y_]
2 3]
_ 9m
2
y=-3x-3 )
5. (a) Solve , the coordinates of A are (-3, 6).
y=6
=x+3 3 3
Solve Y , the coordinates of B are (——, —).
y=-3x-3 22
y=x+3 .
Solve , the coordinates of C are (3, 6).
y=6

(b) Required volume

_% 3
=7r/_3 [8—(—3x—3)]2dx+n/_ [8 — (x +3)]%dx — (8 = 6)%(3 + 3)

3
2

_3 3
=7r/ 2(9x2+66x+121)dx+n/ (% = 10x +25) dx — 247

; =
_% x3 3
= 7|33 + 332 + 121x] + 7 3 — 5x% + 25x - 24r
-3 _%
B 18971
T2
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6. (a) ay = (1-x)"3(-1)
1
Vi
y = —
ALA(0,2), = =

1
V1-0

The equation of L is y = x + 2.

-1
= —1. Slope of L = = 1.

2
(b) L:x=y—2andC:x=1—y—.

4
2 2 y2 2
Requiredvolume:n/ [1—(y—2)]2dy—7r/ [1—(1—1)} dy
0 0
2 2 4
- 2 Y
—71'/ 9-6y+y)dy—-n= —dy
0 0 16

y )
=nx|=-3y*+9y| —n|=
”[3 SR ”[80]0

_ 124n
© 15
7. (a) 6-x2=4-x
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.

2 2
(b) Volume n/ [(6—x2)—2]2dx—7r/ [(4—x)—2]%dx

1 -1

2 2
7r/ (x4—8x2+16)dx—7r/ (4 — 4x + x?) dx
-1 -1

5 3 2 312
:7rx——8i+16x Y VR, e

5 3 -1 31,
_ 1087
5
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8. (a) a(ex cosx) = e*cosx —e*sinx

(b) /eXCOSZxdx:ex0052x+2/exsin2xdx
:excos2x+26xsin2x—4/e"costdx

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

e*cos2x 2e*sin2x
/ e*cos2xdx = 5 + 5 + constant

(¢) e*(sin2x+1) =e*(cos2x + 1)

sin2x = cos 2x

tan2x = 1
Sn
8
ki 2% (o ) 2
Volumezﬂ/ [e*(sin2x + 1) — e“*(cos2x + 1)°] dx

3
S Sm

_ B2 e S xgin.
= e~ (sin“ 2x — cos” 2x) dx + 27 e~ (sin2x — cos 2x) dx

n
xX=—- or
8

o

7T

8 8

Sn Sr

3 g
= —71'/ e?* cos4xdx+27r/ e?* (sin 2x — cos 2x) dx
g g
s s
T L T
5/ e cosZudu+7r/ e"(sinu —cosu)du  where u = 2x
T T
z x

4
RLY
4

S5t
e" cos2u N 2e" sin 2u 4
5 5 x

pi)

Ed S T Sn
e+ —e — e+ +e

- [e” cos u]

)

NP

1N

wm|y N

S
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9.

(@) 1-—cos40 +2cos26 sin® 26
=1-(1-2sin’26) +2(2cos® 6 — 1) sin> 20
= 4 cos® 0 sin® 20

nm 1 nm
(b) / cos? §sin® 26 do = 7 / (1 = cos 46 + 2 cos 26 sin’ 26)do
0 0

nm

1 in 46 1 7
P +- / sin 260 d sin 26
1 1 |, "1

sin> 20 1"
3

_n7r+1
T4 4

nmw

4

0

(c) (i) Required area
T
= / cos 6 sin 26 d6
0
1 T
== / (sinx + sin 3x) dx
2 Jo

cos Sx] T

0

=—[—cosx—

(i) Required volume

T
=7 / cos” sin® 26 d6
0

/3
=nX -

4
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10. (a) (1) The coordinates of A and B are (az, a) and (bz, —b) respectively.
Required equation is

a+b
y—a=a2_b2(x—a2) M
1
y-a=—(x-a)
x—(a-b)y—ab=0 1A
(i) Required area
=/'Ka—bW+ab—ﬁhh M
-b
(a = b)y? » 1
=|————— +aby - — M
=il
1
=8“3m—byﬁ+6fb—2¢ﬁ—[xa—bwz—aw2+yﬁﬂ
1
= 6(a3+3a2b+3ab2+b3)
1
= z(a+b)’ 1

) () 4-(a—b)(0)—ab=0

ab =4 1
(i) Let A be the area of the shaded region.

1
A=Z(a+b)
1 +43
=—1|a —_
6 a
dA 1 4\? 4
- _ _ 1- — 1M
2=zl d) (-
Whend—A=0,
da
4
1-—=0
a2
a’ =4

a=2 or —2(rejected)

a O<a<?2 a>?2
dA IM
— - +
da
The area of the shaded region is a minimum when a = 2. 1A

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

=n[j[4—(—1)]2dy—n/_22

2 2
=257r/ dy—n/ (y* +2y?
-2 -2

2 5 3
y o2y
=25 -n|=+—=—+
dUI ERE
_ 10887
15
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