M2REG-AOI-2324-ASM-SET 2-MATH
Suggested solutions

1. (a) Putx=2y-2into y*> = mx — 3,
y=m(2y-2)-3
v =2my+(2m+3)=0
A=(2m)> -4(1)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
(©) Area=/ > dx—/ V3x —3dx
-2 1

21 12 51
R I | G|

=3

3n
=
2. Required area = — / cosydy
%

3n
2

sin y]

o
2

=2

3. (a) /lnydy:ylny—fdy

=ylny — y + constant

62
(b) Required area = — / (=Iny)dy
1

2

=Pmy—4
1

=e?+1
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4. (a) y*=4x-12

dy
W _ g M
Y ax

dy 2

dx y

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

y+2=—-1(x—-4) M
y=—x+2 1A
0,2
12
(b) Area:/ Y Z —(—y+2)|dy M
-2
0.2
y
= — 1]d
‘/_2 4 +y+ y
3 2 0
y Y
I AR 1M
2 2",
_2 1A
-3
5. The coordinates of A, B and C are (4, 0), (0, 2) and (9, 5) respectively. 1A
2 5
Area:/ [(4+y) - (4-2y)] dy+/ [(4+y)— (y* -4y +4)]dy IM+1M
0 2
342 2 r_.3 512 5
:[L] W2 L] M
2 |, 13 "2,
39
_ 22 1A
2
u(5") 1
6. 5*)Ydu = -— [ 5%d IM
(a)/”( Jdu="05 lnS,/ !
u(5") 54
_ _ + 1A
In5  (In5)2
1
(b) Required area = / x(5%%) dx M
0
Let u = 2x. Then du = 2 dx.
1
Required area:Z/ u(5*) du M
0
1 u u 2
_1 u(5") B 5 IM
4 In5  (In5)%],
1 [[2(25) 25 0 1
4|\ In5  (In5)2 (In5)2
25 6
1A

~2In5  (In5)?
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1
x+2

d
7. () ay:

Sl fL=——
R A
Equation of L is

1

y—In(h+2) = h+2(x—h)
x—h
y = h+2+ln(h+2)

h+2
x2 = 2hx
2(h+2)

—h?
= +h1n(h+2)—[x1n(x+2)

A=/Oh(x_h+1n(h+2)—1n(x+2))dx

h

h
= +In(h+2)x —/ In(x +2)dx
0

0

2h+4

_h2 h 2
= hin(h+2) — hin(h +2 1-
g T nG+2) = hinCh+ )+/0 ( X+2
2 h
- -21 2
2h+4+x nlx + |0
h* +4h
ST —2In(h+2)+2In2
(b)A—h+1 2 g (h+2)+2In2
=2 h+2 0 f
dA “dA dh
dr — dh dr
1 2 2
==+ - -37"(~1n3
(2 (h+2)2 h+2) (=In3)
1
Whent:l,h:3_1=§,
da |1 2 2 1
— ==+ - .= . (~In3)
2 1
dr 2 (%+2) 3+2 3
B In3
294

In3
Required rate is —2119—4 square units per second.
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8. (a) /(1nx)2dx:x(1nx)2—2/1nxdx M

:x(lnx)2—2xlnx+2/dx M
= x(Inx)? — 2x Inx + 2x + constant 1A
1 2
(b) Volumezﬂ/ (\/)_cln(x2+l)) dx M
0

= [ e{in(e 1))

Let u = x> + 1. Then du = 2x dx.

T 2
Volume = 5/ (Inu)? du M
1
x 2
= E[u(lnu)2 —2ulnu +2u 1M
1
=7((In2)>-2In2+1) 1A
9. (a) The x-coordinate of A is 1. 1A
12
2
—1=2=
x 2
xP—x2-12=0
=4 or -3 (rejected)
x=2 or -2
The x-coordinate of B is 2. 1A
(b) Required area
1 2 319
=— (xz—l)dx+/ (xz—l)dx+/ — dx IM+1A
0 1 2 X
3 1 3 2 3
:—[x——x +|—=—x —2 M
3 o L3 1 X 12
=4 1A
(¢c) Required volume
2 3(12)?
:n/ (x2—1)2dx+n/ (—2) dx IM+1A
0 2 \X
2 3
7 144
:77/ (x4—2x2+1)dx+7r/ — dx
0 2 X
5 2753 2 3
S R IS [ —ﬁ M
5 3 0 x3 ],
328
_ ” 1A
45
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10. (a) g'(x) =e*cosx —e*sinx
When g’ (x) =0,

e*(cosx —sinx) =0

tanx =1
o
YTy
T |
X ‘O<X<Z Z<x<7r
| o+ | -

n
Thus, G attains its maximum value only at x = T and G has only one maximum point.
1, 2x o
(b) / e** cos 2x dx = 5¢ x0032x+/ e”* sin2x dx
1 2x 1 2X o3 2x
= —e™cos2x+ e sin2x — [ e”" cos2xdx
2 2
1 1
2/ e** cos 2x dx = Eezx cos 2x + Eezx sin 2x + constant

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

%
(¢) Volume =7 / > cos? x dx
0

/Y

T
=g/ e**(cos 2x + 1) dx
0
1 o L oox ol 2]5{
=—|-e¥cos2x+—-eFsin2x| +—=|=e"
2|4 4 o 2127 |,
3 x
= Sef-1

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

= x(Inx)? = 2x Inx + 2x + constant
3

e
(b) Required volume = 7 / (Iny)>dy
1

3

=n|y(lny)? =2ylny+2y

1
=n(5¢° -2)
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2. @ @) fe)= 020D

(x+1)3
162 324
C(x+ D2 (x+1)3
, 324 972
=- +
IS (x+1)3  (x+1*
_324(2-x)
(x4 D)?
o 972 3888
P00 = T T Gy
_972(x - 3)
T (x+1)S
(ii) When f'(x) =0, x = 2.
X | x < -1 | -l<x<?2 x>2
oo | | -
The maximum point is (2, 6).
No minimum point.
When f”'(x) =0, x = 3.
X | x < -1 | -1<x<3 x>3
e | e l

81
The point of inflexion is (3, E)

(b) Vertical asymptote is x = —1.

Horizontal asymptote is y = 0.

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

y=fx)

0] X

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

2 2
)
=262447r/ =2 4
1

u6
2
=26 2447r/ (™ —4u™ +4u~%) du
1

u__3 + u_4 — 4u_5 ’
-3 5

=26 244[

1
_67797x

20

END OF PAPER
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