Additional Mathematics
Sec 4 Express MYE Examination 2021 (Paper 2)
Marking Scheme (Setter: Teo Hock Siong)

Question Solution Marks

Total

1 By long division,

-

3

X+ 2.\'},-3_1' P+ 6x—8
—(3x" +6x)
—8 M1
' +6x-8 . 8
x’ +2) ’ x(x” +2) M1
-8 A * Bx+C M1
.r{x“ - 2) X x'+2
8 = A(x? + 2) + (Bx + C)(x)
Using substitution, x =0,
-8=2A
A=-4 M1
Comparing x-coefficient,
M1
-0
Comparing x -coefficient
M1
0=4+8
B=4
Therefore,

Al m




Ix' +6x—8 4 dx
- - +

xix® +2) X (x+2)
2a
1 0.83 0.42 0.28 0.21 0.17
X
l 0.62 0.50 0.41 0.38 0.36
— B1
¥
Correct axes and plotted points. B1
Appropriate straight line drawn. B1 3m
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From the graph,

L 0.29
i

h=-=345(+0.1)
(3s.f)

Using 2 points on the graph, (0.83, 0.62) & (0, 0.29)
@ 0.62-029
b 0.83-0

2
_062-029 oo
(.83

a=-=137(£0.1)
(3s.1)
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M1
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a_b_,

x oy

¢
x|
h| = |: qa—x
Wy
I b

X -1 a
—= — |x+—
¥ LF}J b
X

By plotting * against ¥, a and b can be found using

M1




—1

gradient= 7 Al
and
£ “ Al | 3m
¥ -intercept = #
3
y
A
0 > X
y=1
1
ai X-intercept of curve
Al Im
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Ix
: - 1
Area of region A = J-u“ 2eos ?ﬁ.‘ dx

lalﬁ

2s1in l:r

Area of rectangle
= (1W2m)
=0.28319

Area of region B

2 1
= - 2eos—x

w5

r 2K

|
2sin —x

= () HO3H

Area of region C
= (.28319 - 0.B038
=35.480

=— _[ﬁﬂiﬂ %{EK}J —(ﬁh‘.in %{3?7[})]

M1

M1

M1

M1




Required shaded area

=6 +5.480
=11.5 units® (3s.f)
Al 5m

4a P+ 22x+ k) =8

Ox? +8kx+2k7—8=0 M1

Line and Curve intersect at 2 distinct points,

(8k) —4(9)(2k* -8)=0 M1

64k” —T72k" +288 =0

8k~ —288 <0

k™ —36<0

(k—6)(k+6)<0 M1

—H<k=6 M1

Largest integer k is 5. Al 5m
4b Sincey >0,

M1




{2!?:]2 —4(m—5Km+3)<0
dm® —4m* +8m+60<0

M1
am+60<0
15
< ——
2
M1
Buty > 0 means the % coefficient must be positive, that
is m=5=0 = m=>3
15 Al 4m
M —— . ]
Since m must be 2 and m=5for ¥ 0
~.there are no values of m for whichy > 0 (is
always positive).
5a 0 3 3
[ £(0)dx + [ g(x)dx=[ e dx
3 0 i
—J_f'[-fldT+Ig{1'}rir :Je oy M1
{ il il
— i+ {—2,::} = ;I.‘L: -:'.'rdx
_3ﬂ = |V€__I-‘ Ml
-3
i}
3a=| & ||
- - M1

—3a=0.33329




a=-0.111 (3sf)

Al 4m
5bi fyx=13 M1
v=In ~ |=In(x—3) - In(x +3)
LX+2
£= L1 M1
dv x-3 x+3
_(x+3)—(x-3)
C (x—3(x+3)
6
-2 Al 3
= x" =9 (shown) m
5bii t2x+3 2x o3
3 = t 3 s
'[[x'—‘} ) J;[\'r: —o [7 ',[[x'—‘}}h M1
s 13 6
:Lln{x lJ}J4+2‘[[x _q]fit’ M1
- I X = ’
=|In{x" —9)+—In ]
|i \x+3)], M1
{ A
:|\|n2T+]lnj]—[]n’?+llnl | M1
2 9) | 277
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6a AD=AE+ ED
= AE + BF M1
=cost +2sind Al om
(shown)
b cosf+2sinf = Recos(0 —a)
M1

= Reosfcosa + Rsinfsing

Therefore,
Reosa =1 (1)
Rsme=2 )

M1




(1) +(2)
Rocos a+Rsin"a=1"+2"
R*(cos” & +sin” &) = 3

R =5

R= \."IE
M1
(2)=(1)
Rsing 2
== Al 4dm
Reosa ]
tang =2
o =tan"' 2
=63.4°
AD =5 cos(0 - 63.4°)
¢ Maximum value of AD is ¥3 . Bl
cos(f -634%) =1 M1
0—-63.4°=cos 'l
g =634" Al 3m
d AD = /5 cos(0 - 63.4°)
J5 cos(0 —63.4%) =2.15
cos(f —63.47)=09615 M1
0 -63.4°=15.95° ML
8=794" Al 3m
(1 dec pl)
7a




To find stationary point, set

¥ =9
X =f}

X

¥ -9=0
(x+3x=3)=0

Xx=-3,3

When x = -3

-3-3)°
V= ! )

The stationary points are (3, 0) and (— 3, — 12)

Al

M1

Al Al

4m

d'y B 25— (x" =9)(2x)

M1




When & ——3

d'y_ 18
de’ 3y
M1
= —E < {}
3
Therefore, (-3, -12) is a maximum point. Al
When ¥ —3
dy 18
i (3)
‘ ) ) M1
=—=1
3
Al 5m
Therefore, (3, 0) is a minimum point.
8ai Since the centre lies on the line y = x + 8, let the centre,
C, be(a,a+8). M1
Using the concept of radius,
AC = BC
J{a—{l}:Ha—S—Gf —\,I'Im—(—S}J2+|[fJ+B—{J]IJ M1
a +{a-17 =(a+3) +(a+8)
a+a’ —2a+l=a +6a+9+a’ +16a+64 M1
24q=-T72
a=-3
a+8=35 Al
4dm

Therefore, centre of the line C is (=3.3}, (Shown)




Or Alternative Method

8ai

Mid-point of AB
_[Dﬂ—}} 9+{]W

2 2
B 39)
o272,

Gradient of AB
9-0
0—(-3)

3

Let equation of perpendicular bisector of AB

Solving

1
p=——x+4 .
’ and ¥=x+8

M1

M1

M1




=5

Hence the require centre C is ( -3, 5). (shown)

Al

aii

Since #(=3:0) gng ¢ =3:5)

Radius of circle C1 is

J(=3=(=3) +(0-5)
==5

Therefore, equation of circle Cy is
(x+3) +(y=5) =5
(x+3) +(y-5) =25

M1

Al

2m
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Using the equation of circle

YAy A 2gv 2yt e =0 \where centre C = (-g, -f),

Hence for C(-3,5), g=3 and f=-5

Then for equation * * Fax+ by—2= {}’

a=2g
=2(3)

=6

Al




b=2f

=2(-5)
—_10 Al 2m
bii Radius of equation of circle C,
=/ +g’-c
= J=5 +6) - (-2)
_6 Al
Radius of C: is 6 units and they have the same centre.
Since the radius of Cz is longer than that of Cy, circle C» B2 3m
lies outside the circle Ci.
9a \
2" 43 : =7
2.1
When # = 2°
F1
2{2-*%3(—] =7
21’
3
u+—=17 M1
i
20 =Tu+3=0
(2u—-1u-3)=0
I
==
2
2'\.' =7 |
1 Al




M1

Al

4m

9b

9log,3=06-log, x

‘}M =6-log,x
log, x

9 = 6log, x —(log, x)

letu=log, x

9= 6u—u

u—6u+9=0

(-3 =0

=3

log, x=3

x=27

-

M1

M1

M1

Al
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9c

|
wHl ey _ 2
7 AT =T
=ﬂTj—%Tj—%ﬁU

|
=7(T-4-=
( ?)

20
=7
?{ )

=20(7"")

ntl " -1
Since 20 is divisible by 2, 77 =47 =7 isaneven
number for all positive values of n .
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