M2REG-AOI-2425-ASM-SET 1-MATH
Suggested solutions

3
x+1

3
1. Required area = /
1

3
:[3ln|x+1|

1
=3In2

2. (a) Letu=x>-2x+4. Thendu =2(x —1)dx.

x—-1 1 [ du
— dx=- | =
/x2—2x+4 2 u
1
= Eln|u| + constant

1
=5n |x? — 2x + 4| + constant

(b) Required area

1 5

-1 -1

=_/ x—dx+/ T i
1 x2=2x+4 1 x2-2x+4

1
1
+|=In|x? - 2x + 4
-1

1 5
=—|=Inx*-2x+4
lz nlx x + 4|

[\

1

1 1
:§1n19+§1n7—ln3

3. 3=-x(x+4)
0=-x*-4x-3

x=-1 or -3
-1
Required area = / [-x(x+4) —3]dx
-3

-1
:/ (—x? —4x - 3)dx
-3

3 -1
- % —2x2—3x]

-3

4
3
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4. (a) /xsinxdx=—xcosx+/cosxdx

= —x cosx + sinx + constant
(b) xsinx =x
sinx=1 or x=0

x== or O

2
%
Required area = / (x —xsinx) dx
0

T

x2 2
=|— +xcosx —sinx

2 0

n? !

8

5. (@ gx)=(-x)?-4(-x) -5
=x?+4x-5
X +4x-5=0

x=-5 or 1

The x-intercepts of the graph of y = g(x) are —5 and 1.

(b) Required area

1 5
:/ [(x2+4x—5)—(x2—4x—5)]dx—/ (x* +4x — 5) dx
0 1

1 5
=/ 8xdx—/ (x? +4x —5) dx
0 1

1 x3 5
= [4x2 — +2x? - 5x
220

3

0

1
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6. g()=f(x-%)
:cos(Zx—g)
Ozcost—cos(Zx—g)
0= —2sin (Zx - %) sin%

2x—%:0 or
n Tn
x=1 or D

Required area

1n

% T 7 T
= / [cost—cos (2 —5)]dx+‘/ [cos (2x—§) —cost]dx
0 L4
. i 12
+ ﬁ [cos 2x — cos (Zx - g)] dx

v

2

~
N

1 1 2ol 1 2 o] 1 d
= Esian—Esin(Zx—g) . + Esin(Zx—%)—EsiHZx ler+ 5sin2x—§sin(2x—%) .
=2

(a) 1 —cosx = 2sin®x

1 —cosx —2(1 —cos’x) =0

Zx—cosx—1=0

1
cosx=—— or 1
)

2 cos

2 4
x= o ?ﬂ or 0 or 2nm
4
Thus,wehavea/:?ﬂandﬂ=?ﬂ.

(b) Required area

4r
ix
=/ (1 — cosx — 2sin®x) dx
2
3
4

= /3[1 —cosx — (1 —cos2x)] dx

2

3
Am

3
:L (cos2x —cosx) dx

3

o

—sinx

B [ sin 2x

oy

3v3

)
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8. (a)  sin (2x - g) —§in2x = 0

2 cos (2x - %) sin (—z) =0

6
Ton 3n
2x— === —
X-—p=5 o o
n or Sm
X == —
3 6 3
2 3 5 5 3
When x = g,y = sin?ﬂ = —;whenx = g,y = sin?ﬂ =->
3 5 3
The coordinates of P and Q are (% g) and (?ﬂ —g) respectively.

(b) Area = /3 * [sin (2x - g) - sian] dx

3

27T
6

[—cos (Zx - g) + cos 2x

| =

o

9. x2+(3x+18) =36
X +3x-18=0
x=-6 or 3

Required area
3 3
= / (V36 —x2 — V3x + 18) dx + / [-V3x + 18 — (—=V36 —x2)] dx
-6 -6
3
:2/ (V36 —x2 — V3x + 18) dx
-6

Letx = 6sin 0. Then dx = 6 cos 6 d6.
Required area

% — 4
=2 V36 — 36sin 0-60059d0—§
-3

3
-6

(3x+18)3]

=72/6 cos26d - 36V3

oy NIN

=36 [ (1+cos20)dd—36V3

Iy

in261%
Sin —36\/5

=36|6 +

]

=247 -27V3
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10. (a) x=(x%2
0=x(x>-1)
x=0 or 1

The coordinates of P are (1, 1).
1
(b) Required area = / (Vx — x?) dx
0

1
=[%x; 1

3 3
1

3

0
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11.

. 1 12
(a) y-intercept = =373 1=-9
12 12
T x-3 x+3
(x=3)x+3)=12[(x+3) — (x=3)]

x2-81=0

x =49

x-intercepts are 9 and —9.

12 12
b @O fx)= -3 + x+3)
24 24

F0 = 5 T Gy
(i) When f"(x) =0,
2

(x=3)2  (x+3)?
x—3=—-(x+3) or x-3=x+3 (rejected)

x=0
x |x<3|3<x<0]o<x<3|x>3
1 (x) + + - | -
The maximum point is (0, —9) and there is no minimum point.
When f”'(x) =0,
24 24

(x-3)3  (x+3)3
x+3=x-3
There is no solution.

Thus, there is no point of inflexion.

(c) x = -3 andx = 3 are vertical asymptote.

12 12
Since y = -1 + — ——, ¥y = —1is a horizontal asymptote.
x—-3 x+3
k
12 12
d A= - —1-(-1)|dx
@ /9(x—3 x+3 ( ))
k
=[l21n|x—3|—121n|x+3|
9
k-3 k+3
=121 - 121
n n—
“2nE3 L ome
k+3
Since k > 9,0 < —— < landIn —— <0.
ince k > <k+3< an nk+3<

We have A < 121n2.

M2REG-AOI-2425-ASM-SET 1-MATH-MS-6  END OF PAPER

1A

1A

1A

1A

IM

M

1A

1A
1A
1A

IM

M



