Additional Mathematics Paper 2
SPMRSM 2018

Answers Scheme

(25 -5 y+3)=0 or (4x-9)x-16)=0ocr
(2vx +3JVx -4)=0
OR

Formula

1+ 17 = -
- 1+ J17 - 4(2)(-15) o
2(2)
(=T3) £ J(=73)7 - 4(4)(144)
. 2(4)
a, b, ¢ must be correct

OR
Completing the square

( l]E[IlJﬁE
Y*3) T 16 8 y

=3
2

/12.5&y=-3 or x = %ﬂi.ﬁ&x =16

/225&x=16 of y =-;-!.-'?..5&:y= 3

NI | First set of values

@ Second set of values

Note:

1. OW-1 it steps to solve the
quadratic equation 15 not ynown
9. §§-] improper factarizdtion is
shown

Le: ( J.--g](ﬁs)

.Nu o HHIHIIT - Scheme .f::_:! Marks
17 -
A= o x=(1-y) or
1 2
Pl | scen or implied
y=l?;25 D[-P:rl—ﬁ
21-y) +5y=17 or 2x+5(1-Vx)=17 or
- Eliminate x or y
\-‘(; — I_[l? 2:) K
5
2y 4 y—15=0 or 4x’—73x+144=0 or ’ :
2x-5Jx-12=0
Solve *gquadrat
Faclorization K cquation
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S = - S —

sin x
= cos x(- 2sin x) |
)

- LA

(LA

- |'se
|" "
(@) | LHS = cusl{l - 2sin’ l—!]‘ Q‘P““-ﬁ AT B RTINS TR SRR

s

= —sin2x
= RHS I N1 L osinh

7 Shape of sine
Pl
(6) / " N

) ‘_1;7 2eveles .m;t

amphiude -

x Retlection on thc
o 2n | 3
X- .’L\Iu

Note :
1. Do not accept tangent gipph
-1 2. Ignore graph outside thejrange

y=i_] NI

K1 Sketch straight line
with gradient or

y-intercepl correct 3

(c)

Number of solution = 5 Nl | 5




Solution

a2 0) 8 ooral 2 0) 8 D

a 2

¥ 2! 1 R

A = Tx1)

Area of to bepainled, A, = *A, - *A,

=070}
3
=552
3
*55%
x3
10
16,71

Minimum = 4 buckets

NI

Soheme

v o 2v' K

Finding the arca

ol rectangle

Integrale
*( 20 v %)

Use limif

-2 and 2

4 buckets
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No Solution Scheme Sub Marks
marks
4
(@) | r=0.95
pl | Seen or implied
i{l—ﬂ.?i’! Use §, = 855.75
= §55.7
1-0.95 73 @wilh *r=0095 .
|
x =300
NI | 300
Use ‘
-
(8) | 300(0.95)™" < 200 @ * 300(0.95)"" < 200 |
Accept =or <
200 |
(095)" « —
300 KI') Solve the | ’
B equation using
n=3 logarithm - 8
NI |9 3
Use
*300
5= =003
2
NI | 6000




t" Solution Marking Scheme msl“rl:u Marks
@ | () BC=BA+AC K| ) Use triangle law
NI | BC =-3u+2y
=—3u+2v
(i) PQ=PC+CA
3 3
I |
=—(=3 + 2v)+— -IE
S (-3u+2) 3 )
i 1 —_— 3 1
=——MN+=V N1 =— -
SET3 PO 2E+3E
|
3 1 Use PQ=APR or
- =Al—zu+-V¥
durhky [ 2" 3') @ PR=1PQ
A A
-—?u-l-ku:—lz—g-i-gg
s . Equate the
—_—;—{- = -9 k =§ coefficient u and of ¥ and
solve. 3
Nl | k=2
k=2
3

-




™Mo

(@)

Solution

Scheme

Sub
marks

(i) §-= 8(47) + 10(52) + 6(57) + 2(62) + 3(67) + 72

10

_ 1635
30
=545
—— J90545
30
= 6.922
(i) T=52
(ii) o = 6.922

-

'[1635)‘
30

NE 54

Find £ fx’ and
use formula for

sd or var

NI

6.922

@ Follow his a(i)
@ Follow his a(ii)

I
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No Solution Releme
7
(@) | i) P{:J“‘*“]:-ﬂ.s X -
Use of 2=———E
o
58— u
__,_5._.=-u_5 Equate
S8-M 505
5 L]
NI
u=60.5 60.5
) 55--511.5) \
i) F[1> 5
= 0.1841 Nt | oas4l
n(A) —0.1841 Use A _0.184]
250 230
n(A)= 46 /147 Nl 46//47
{b] b v ﬂ;.__l_
) "Ce(p)(9) =355 Use* Crp g™
p==
3 Nl =2
P73
i) P(X <2)=P(X =0)+P(X =1)
) @ Use®C,p ¢*
andp +q=1

NI

13
129

Sub
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(a)

2y=x=10 ccvenennn (i)
x=4
y=-3

Q(4,-3)

x(N+4 L, o 30 +x() .4
144 1+4

S(16,-27)

&)

____________-——1
[ Solution Scheme
—
(1) mm, = —| Use IrI'Il"ﬂl:--] to
find A
Ny l .
[ h]; 2) =1 [-;]{—IJ l
h=-2 N1 | h=-2
() ¥y==2x+5.ccniennna(i)
Solve

simultaneous equation

NI

of4,-3)

Use ratio theorem

N1

N1

N1

5(16,-27)

X, x
nw »

»
Xy X

i ¥

37.5 or equivalent

Use RT=5

x'+y’ =2x-6y-15=0or
equivalent

mark

— Sub

Marks

10




part of the scale is not uniform at |
the Vx-axis and/or the log y-axis
from the first point 1o the last

point
or
does not use the given scale

ar

does not use graph paper

No Solution Scheme Sub | Marks
marks
9
@ | 1 ]2]3]4]5]6¢6
NI Note: at least two
jogy | 025|042 (057|076 095|110 ||| N | ¢P 2
(b) | Correct axes and uniform scale
Plot log v against
All points are correct JX with correct axes :
*6 points plotted correctly and uniform scale
3
Draw line of best fit
NI | Line of best fit | |
.tr} log y = (log p)Vx +log g ' seen or implied |
1 =" 10
(i) log p =*0.17 Use *m = log p
p=147 148
|
(i) logg =*0.08
5
g=1.18¢1.22
Note:
Ss-1if,




L3 Solution

———

Scheme

 Sub
marks

— |=— 0r

| . :-r] oS
s$inj — | = —
3 T.5

PR="64954+75

‘ =13.995

(i) Z8PO = % or 1 047 or 60°

1 | OR="13 995 ﬂ

3
=14.66

Perimeter = *13.995 +*14.66 + *6.495(x) +
(7.5-"6.495)

= 50.06 «» 50.08

Area semicircle ORST
=—I~1 =x "6 495° = 66.26
Areca of sector POR

=L ce13.905 & % ~102.55

-

Area shaded region = *102.55-*66.26

= 36.29

.~ Use trigonometric
Ki\) ratio or equivalent to
find OS

(KU *OS+ 75

NI | 13.995//14

Pl Seen or imphed

N\ Find arc (R or
Jare ISR

; PO+ *arc QR+
KL ) | sarcTSR+*PT

NI | 50.06 « 50.08

Find the area of semicinllc 3

KI )ORST or area of
sector POR

NI |36.26 & 3637

KI )*Arca POR — *Arch ORST

Marks

L




(5

Mark, .|

3000x

]
P(x) = 3000x -[— IT + 65 + |5nn]

o Scheme Sub 13
Solution marks

i Pl I seen

® a

]
— 3000x +’? ~65x? —1500

AP _ 3000+ x* -130x=0
idx

x? —130x+3000=0

(x—100)x-30)=0
x=30,x=100
ﬂr:

4P ar-130
dy’

2(30)-130 =-70<0
2(100)-130=70>0

x=30

1
1000(30) + 3—2~ —65(3{1]’ —1500

=RM 39000

NI

Differentiate * Plx) -.mdi
equate tc 0 |

@

Solve
quadratic
cgualion

Kl

NI |30, 100

Find P"(x}
and
substitute
=100 or
x=30

OR
substitute

=100 and

A =30 into

P(x)

NI | RM 39000

Note: For correct answer only.
Award KIN1 if the method of
substitution x=30 intoc P(x) is
shown in (b)

L




(8)

(c)

b}
olution Svheme Nih
PE—— marka
(1) & (i) :
nd v = 4 dt
. |
V=I—4rff'r Af 41 ‘_'I"'" rK J
5 =—4(0) +cf
v=-—4r45 |m| Ueet = 1,010
v 4745 —I linud ¢ ol » “
s =44 S)ar (k1)
=-21" + 5¢ +;'.:.::-
=21 + 5 +c=10
c=17 NI |o=-20" 4514 7
s==2" +5047
. Use ®v = 0 1o find ¢
v==4{+5*=( antl substitute into *s )
r=125 ’
5=-2(1.25) +5(1.25) + 7 NE o r2s e ® o
K 8
s=10.125// 5 10+ |
I
Pl | maximurn shape graph
(1.25,10.125)
7 P1 | label all *3 points '
i \}I
(5,—18)
use info from max
quadratic graph
(10.125—7) + 10.125 + 18 * graph
NI |31.25
31.25
OR use L.”"v.-n"HI.m'udI
Total Distance Travelled : !
19 *1.28 or equivalent.
'(44r+5]dr+j} * (-4t + 5)dt 2
NI | 31.25
- I:
] + t ; > 5
- 18 o 7 10:12%
=5 I=15 =0 r=f23

Marka




(b)
Refer graph

(i)3<x<10

(ii) Minimum point (6, 4)

k =360(6) + 540(4)

= 4320

| No Solution Scheme
13 -
(a) x+y210 NI
x 3 . NI
— £ = or equivalent
y 2
24x + 32y < 480 or equivalent NI

Draw correctly
straight line fror
*inequalities inv

3
Draw correctly all the thre

*straight lines

N1 | Region shaded c

Nl

N1 |(6,4)

Substitute any point

in *shaded region into

360x + 540y

N1 | 4320

Note : $S-1 only once if

Sub |
marks

least ona
the
hives ¥ an

brrectly

[ ]

I

in (a)(i) the symbol =" is not used at all

(ii) more than 3 inequaliti
OR
{n (b)(i) does not use given sca
(ii) axes interchanged
(iii) not using graph paper

ks given

e

1y

10



Scheme

Sum Mark,

No Solution marks _
| H-I- _ —
(@) , Use ~absinC=29.1
() 291 - S x S8 CD xsin 047 2
2 2
CD = 3999 NI |3.999//4
] . H" = _E_
(i) cos6d” = o
AC = 18.249//18.25 NI |18.249//18.25
AD? =*18.2497 43,9997 - Use cosine rule g
2" (18.249)*(3.999)cos35°
AD=15.15 A
oo SINZCAD  sin35° 1
(i) — 3999 *15.15 Use sine rule or 1
' ' cosine rule
9 =1825 +15.15° —2(18.25)(15.15) cos LCAL
£CAD =8.71° ] 8.70° 2 8.74° 2
§°42 e §°44°
M 4 C’
Pl Triangle with
ZAC D must be |
obtuse
D
(ii)
AC' 1SS Use sine rule or
sin 26.29"  sin145° @ cosine rule or
. ; . | equivalent method
AC? =3999° 415,157 =2(3.999)(15.15)c0s26.29 2
AC =11.70 @ 11.70
-
o d
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f Solution Scheme Sub Marks
marks
m+l‘l+4+5:=10
m+n=1l -ccceeaaaa. (N @Uscm+n+4 +5=20
140(m) + 120(n) +115(4) + 132(5) ~130 E-’"’
m+n+44+5 Use E =130
M=n=Scccecccaccnna (2) Kl 4
140m +120n +115(4) +132(5) _ 50 Kl
ar 20 Solve simultaneous
140 + 1207 = 1480 equation
(1) +(2)
2m =16 Nl |m=8andn=3
m=38
B+n=11 |
n=3 .
T @w |,
*a B 100=125
£y
P“ = lﬁ.ﬁﬂ N 16.80
Use 2
100 120 i]xmﬂﬁm
2 X120 [mn“mu
110 _ or equivalent
Nl 110
Use
125 Eiu[]ﬂ
= x 130
100 100 2
162 .5 Nl |162.5




