M2REG-AOI-2425-ASM-SET 2-MATH
Suggested solutions

1. (a) Putx=2y-2intoy?>=mx -3,
y=m@2y-2)-3
vy} =2my +(2m+3) =0
A=0C2m)?-4()2m+3)=0
4m> —8m -12=0
m=3 or -1 (rejected)
() »-2(3)y+[2(3)+3] =0
y2—6y+9=0
y=3

When y = 3, x = 2(3) — 2 = 4. The coordinates of P are (4, 3).

Yx+2 4
(c) Area=/ 3 clx—/ V3x —3dx
-2 1

x? 4 1{2 3 4
7], sl ]

=3

3n
=
2. Required area = — / cosydy
%

3n
2

= —[siny

l
2

=2

3. (a) /lnydy:ylny—/dy

= ylny — y + constant

62
(b) Required area = — / (=Iny)dy
1

2

=bmy—4
1

=e?+1
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4. (a) vy =4x—12

dy
2y—2 =4
Y ax
dy 2
dx

2
Slope of tangent at P = = -1
Required equation is

y+2=-1(x-4)

y=—-x+2
0.2
+ 12
(b) Area = / Y — (~y +2)|dy
2 4
0.2
y
= —4+y+1|d
/_2 4 y y
3 2 0
2 27,

2
3

5. The coordinates of A, B and C are (4, 0), (0, 2) and (9, 5) respectively.

5

2
Area=/o [<4+y>—(4—2y)]dy+/2 [(4+y) = (b —dy+4)] dy

_ 3y2 2 —y3 5y2 5
‘[T]O+ 32,
B 39
T2

wy g, 4G 1 / u
6. (a) /u(S ) du 05 I3 5" du
u(5") 54 N
In5  (In5)2
1
(b) Required area = / x(5%%) dx

0
Let u = 2x. Then du = 2dx.
1
Required area = 1 / u(5*) du
0

l[u(S“) s r

~ 4] In5  (In5)?],

C1[{225 25 0
‘Z[( In5 _(lnS)Z)_(

_ 25 6
~ 2In5  (In5)2
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dy 1

L
1 fL=——
]SE(;)If)aetiZn of L}is+ g
y—ln(h+2):hi2(x—h)
y:Z;Z+ln(h+2)

hix—h
A:/O (m+ln(h+2)—ln(x+2))dx

x2 = 2hx h

2(h +2)

h
—/ In(x +2)dx
0
)
2h+4

h h
X
+ dx
0 0 x+2
_ 1,2

h
2
- hin(h+2) — hin(h+2 - dx
2hra T nth+2) = hinCh+ )+/0( x+2)

+In(h + 2)x

0

+ hin(h + 2)—[x In(x +2)

2 h

T 2h+4
_ h*+4h
T 2h+4

+

x—2In|x + 2|

0

~2In(h+2) +2In2

h 2
(b) A—§+1—m—21n(h+2)+21n2
dA dA dh
dt  dh At
1 2 2
=|— 4+ -
2 (h+2)?2 h+2
1
Whent:l,h:3_1=§,

) -37(-1n3)

dA 1 2 2 1
— == - .~ .(=In3
dr 2+( 1,213 (=In3)

294

In3
Required rate is —;9—4 square units per second.
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8. (a) /(lnx)2dx=x(lnx)2—2/lnxdx
:x(lnx)2—2xlnx+2/dx

= x(Inx)? - 2xInx + 2x + constant

(b) Volume = n/OI (\/)_cln(xz + 1))2dx

1 2
Zﬂ/ x(ln(x2+1)) dx
0
Letu = x> + 1. Then du = 2x dx.
Volume = g/ (Inu)? du
1

2
= g[u(lnu)2 —2ulnu +2u

1
=7((In2)>-2In2 + 1)

9. (a) The x-coordinate of A is 1.

12
2

—1==

X x2

*-x2-12=0

=4 or -3 (rejected)
x=2 or -2
The x-coordinate of B is 2.

(b) Required area

(¢) Required volume

2 3 122
:n/ (x2—1)2dx+n/ (—2) dx
0 2 X

2 3
144
Iﬂ/ (x4—2x2+1)dx+71/ —dx
0 2

o
=x )6—5—2—)63+x2+7r —ﬁr
5 3 0 X3,
3287
45
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10. (a) g'(x) =e*cosx —e*sinx
When g’ (x) =0,

e*(cosx —sinx) =0

tanx = 1
T
X =—
4
0< <7T 7T< <
X x < — —
7 2 x<m
g’ (x) + -

. . T . .
Thus, G attains its maximum value only at x = T and G has only one maximum point.

1
(b) / e>* cos 2x dx = Eez" cos 2x + / > sin 2x dx
1 2x 1 2X o 2x
= Ee cos 2x + Ee sin 2x — e“* cos2x dx
2x 1 2x 1 2X o2
2 | e“*cos2xdx = Ee cos 2x + Ee sin 2x + constant

1 1 .
/ e>* cos2x dx = Zezx cos 2x + Zezx sin 2x + constant

A 2
(©) Volume:n/ e cos” x dx
0
z
:E‘/ e>*(cos2x + 1) dx
2 Jo

T
+ —

1 1 )
—e?* cos 2x + —e¥ sin 2x
0 2

le2x N
4 2 0

11. (a) /(1nx)2dx=x(1nx)2—2/1nxdx
:x(lnx)2—2xlnx+2/dx

= x(Inx)? — 2xInx + 2x + constant

63
(b) Required volume = 7 / (Iny)?dy
1

3

7|y(Iny)? = 2ylny + 2y

1

n(5¢3 - 2)
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162(x - 1)
(x+1)3
e 324
T2 (x+1)3
, 324 972
fieo = _(x+ 1)3 * (x+1)*
 324(2-x)
o (x+ D4
, 972 3888
PO = T Gy
_972(x - 3)
(1)
(i) When f'(x) =0,x = 2.

2. @ O fx)=

X | x< -1 | -1<x<?2 |

R I
The maximum point is (2, 6).
No minimum point.
When f”'(x) =0, x = 3.

X | x< -1 | -1<x<3

ZZ . | -
. . . 81
The point of inflexion is |3, /)

(b) Vertical asymptote is x = —1.

Horizontal asymptote is y = 0.

(c) (Shape, extrema and point of inflexion)
(Al correct)

y=f(x)

0] X

(d) Letu =x+ 1. Then du = dx.
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1 2
Volume:n‘/o [%} dx

2 2
)
:262447r/ W=27 4,
1

ub

2
=26 2447r/ (™ = 4u™ + 4u™%) du
1

-3 4 -572
=26244| % 4yt -1

) 5 |,
67797x
20

END OF PAPER
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