Additional Mathematics Paper 2

SPMRSM 2019

Answer Scheme

No Solution Scheme Sub | Marks
marks
1
(@ |
P1 | Shape of tangent graph
P1 | Shape of negative tangent graph
: P1 | Shift upward +1. 3
T = _ » ol -Note :
Yl T} 27 1. Do not accept
sme and cosine
graph.
2. Ignore graph
outside the
range.
X
=—+1 =—+1
(b) y = Nl |y ;
X
Sketch straight ling * Y = ;'H with
@ *gradient property|or *y-intbrcept
property correct.
Number of solutions = 3 '
N1 . 3 3 6
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Neo

Solution

Scheme

Sub
marks

Marks

log, x* —log, (x—4)=1log, 5

log, x
log,(x—4)=1log, 5
log, 9 8, (x—4)=log;
log, x°
5 log, (x—4)=1log, 5

log, x—log, (x—4)=log, 5

10g3[ - )=log3 5

x—4

()

N1

Use change base fprmula

log, b
log, a

log b=

@ Use law log, m" =nlog_m.
@ Use law
or log, mn=Ilog,

Equate LHS tg RHS OR
@ chanie logarithm form tp

index

|
Lh

X

m

log, m—log,_n

log, —
n

form.

m+log, h.




No

Solution

Schemie Sub | Marks

marks

2y+20x=160 or 12x*+2xy=600
y=80'—10x or x:8__J.i or
10
5 300 i
0%

12x? +2x"(80 —=10x)=600  or

2
5] g o 8—1]y=600
10 10

2[300 6x]+ 20x =160

X

Factorization
(x=5)x-15)=0 or

OR
Formula

—(=20)%+/(-20)* - 4(1)75)
2(1)

_ —(40)+ /(40 —4(1)2100)
£ 2(1)

OR
Completing the square

x—-

Bl =10 ~ (<107 =75]= 0

2|(y+20) — (20 —2100 |=0

Length = 30 meter
Width =10 meter

or

(y+10)y=-30)=0

or

or

P1 | 2y+20x=160 ¢r 12+ 42xy=60p

l P1 | seen or implied

@ Eliminate x or y.

Solve quagiratic equation
using factorization,| formula
or completing the sguare.

N1 | First set value x or y.

N1 Length = 30 meter
Width =10 meter

Note:

1. OW-1 it steps to
solve the quadratic
equation is not
shown.

2. SS-1 improper
factorization is
shown.




Solution

No Scheme Sub | Marks
marks
4
@ | @ SU=2p N1 | 2p
(i) PR=PO+OR @ Use triangle law or ol
parallelogram law [to find AR
=6p+24 N1 | 8p+2g :
) | PU=2p+2 PR s P R | Lo
® =T k1) Use PU=PS+3JU or

Ef’ = -—2g +m(2£+2g_)

= 2m£+(2m—2)g_

*2m£ - (2m——2)g_ =/?,*(8£ -+ 2_91)

"2m="8 "2m—-2="21

K
(&2

NI

Equate the cpefficient of D an
of g and sqlve.
4

E_f:ﬁ#mﬁ.

2m£+(2m—-2)g_ .

Use *ﬁ =/1*F§ Qr Ffi 211*5?.

E 3 8

1




Ng

Sclution Scheme Sub | Marks
marks
5
@ | fx)=x-75 of (x)=0.95x l Pl | x=75 or 0.95x
Let y=x-75
() Fin 1
x=y+75
g(y)=0.95(y +75)
glx)=0.95(x+75) NI | 0.95(x+75) 3
(b) .
(i) 0.95x =499.90 @ Equate 0.95x = 499.90 .
x=52621 NSy =526 .21
i)  499.90 — ("‘526 21-75 ) @ 499.90—('526.21—-75)
43.69 N1 | 48.69 4 7
Note:

For correct answer only,
award KIN1.




No Solution Scheme Sub | Marks
marks
6
2) A=mr’ +nrp Pl | m’*+mrp=160
mr’ + rp =160
160 — 17
e 4 @ Subtitute D= 160-—1[‘,?’2
r Ty
i - . into V.
V =—qp ( =r.A J
2 194
3
r
e N1 V =80r 5 3
V =80r :
2
(b) | AV = go_émﬁ @ Differentiate V w.r.t r.
dr 2
Equate %rr-/— to 0
3
0 ——mre =
2
10 160 .
160 . N1 — |—— or equivalent
r=,[— or equivalent 4 q
\ 3= 1 3
R e
160 !
B N o Substitute *7 info ¥
V So 80 \ "5—— A 2 )
AR

209. 71/ 219.95

N

29750 2095




No Solution Scheme Sub | Marks
marks
7
(a) Jies o
. 7 r _1-r
(i) C{;] [7] Use'C.p'q"".
0.1044 N1 ] 0.1044
0
(ii) 700(-2-)[
0
-a[2)(3
7
3 2 4 5
a(3)(5) sl
0.8757
(b) : 81—-90 108-90 _X-y
(1) s > Use of Z = 5
0.2934 l N1 | 0.2934
()  {-1.645 seen or implied
t—90
= ! —90
® 1.645 @ Equate ® =—1.645.
5 10
70.26

70.26




No Solution Scheme Sub | Marks
marks
8
(a)

(b)

(11)

k
n| (64y—4y)dy=50n

Ty .

- Jk

| 64(16)~2(16)" | [ 64k ~2k*] = 50

k* —32k+231=0
(k—21)(k-11)=0

k=11

N1

i

@

@ Use myxm, =—1.
@ y-coordinate.

@ Integrate ——x w,|

Use any valid method to find

y=10

1
2

Find the value of c.

Nl | y=

X
4

16

.1 X

Integrate " (64-+4y) and equate to

507

@ Use limit I

@ Solve quadratic equatign.

N1

k=11

10




No Solution Scheme Sub | Marks
marks
9
(a) 1
(1) —-Exmzz—-l @ Use my xm, =—1.
y-—4=3(x—6) Use y—y, ::m(x-—xl) or
any valid me¢thod.
y=3x—-14 N1 y=3x-14
__ 2
(i) B x+6=3x-14 @ Simultaneous equation.
60 82
(7,7) o [60:82)
: e 5
(b)
0(3)5‘*‘ 2% _ G o 6(3)+ 2y e @ Use ratio formulag.
>
45 )
Bieiy 45
b Nl —"‘*,6 2
(2 [2 ]
Note:
For correct answer only,
award KIN1.
(c)
C(12,2) N1 | C(12,2)
10 ff2_5_ 12 0
“lg “at =3 6

%](45+72)-(135+72)| |

45

@ Use area formula.

N1 | 45 3

10
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marks
10
(a) RPN
x| 055 100N SITS2NIs2 D ONISSI0S Sl 365 N1 | Note: at least twg d.p
Xy 87 80 73 63 51 42 N1
Plot xy against x’ @ Plot xy against x’ with correct axes
and uniform scales.
"6 points plotted correctly @D
Draw line of best fit Line GEbest it 5
(b) W=t +s p1 | XY=HC+s
seen or implied
i) r=-154--134 Use| m=r
-154 ¢ -13 4
@) $=93.7<395.7 @ 03.7 <5 957
() x=1.46<>1.56 @ 1.46 <> 1.56 5 10
Note :
SS —1 if,

part of the scale is not
uniform at the xy-axis
and/or the x’—axis from
the first point to the last
point

or

does not use the given
scale

or

does not use graph

paper.

10
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marks
11
(a) ZPOR=62.67° or /PXR =5952°
ZPOR=62.67° or L/PXR=5952" Pl s
seen or implied
PR? =10 +10* —2(10) (10) cos 62.67° @ Use cosine rule or|any valid method fo
find PR .
PR =10.40
Arcpp = 10(1'094) @ Use s = ré |to find arc PR.
Perimeter 4 = “10.40 + 10(1.094) @ PR +|arc PR.
21.34//21.35 N1 | 21.34//21.35 5
(b) 59 |
cos 60.23° = =-< K1 Use any valid method to find XR
XR or XP.
XR=1048
| 10.48Y * (1.036 Use any valid method to find
2 ( I ) area of sector XPYR.
1 * 2 % ~
3 (10.48)" *sin59.52
Area B

fr— L E—

i (10.48)2 *sin 59.52°

1
2

9.72 <>9.78

11
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marks
12 B 0.7 9 ;
(a) Sin 40:: Sin APQT @ USG Slne I'U,le.
ZPOT=120.29"7/ 120717
N1 o
/ZROT =180°-120.29° =59.71° Ll
K1 ) Use cosine rule.
RT* =12° +6.7° =2(12)(6.7) c0s 59.71° O
RI'=10.33 N1 ] RT=10.38
(i1) ———I—Q-'—?—-g--—-"--—* L2 @ Use si ]
sin59.71°  sin ZQTR il
LOTR=286.61"// 86°36 N1 | 86.61° 2
(b) | ZRTS =180° —86.61° —19.71° = 73.68° @ 73 68°
1
il i s,
~(10.38)(ST)sin” 73.68" = 45 p Use >-absia C = 45|
©) ¢
Triangle with ZFPQ'T
N1
| must be acute.
P
/4 1 10

12




No Solution Scheme Sub | Marks
marks

13
@\

2t° =5t—-3=0 @ Use v =0 and solve.

L

2
N7 Y R
§ = 3ti+ ¢
3 2 s
* 3 -3 2
= 23) _5 (3) 3*(3) s,
3 2
2y 3t piss
2 2

(b)

4t -5 <0

2
Ost<§- ‘—Nl Osz‘<~5—-
4 - 4
(c) v
/N\

S

>

3 2
L \

17 11322 //32.83
Fid

ECREC S £

Bl ' Minimum shape graph.

P1 | Label at least *3 points.

"3
vdl

5
Use _[0 +_|:3 vt or

equivalent.

' 197 5
—//32—//32.83
N1 p e

13




Ng Solution Scheme Sub | Marks
marks
OR
t=0—>s5s=0
3 2
213 5(73
[="3 >s5= ey 3(*3):-—13.5
3 2
3 2
t=5—>s=2(5) 5(5) (5)=5é
3 2 6
: @ Use IS‘3_'SOI+ISS_S'3I or
|5,3—50[+ S5, =|—13.5--—O|+56 ( 13.5) equivalent
' 197 5
NIl = k4
%//322—//32.83 Pl rubls SR R

14
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marks
14
. =
®) P=2% NI | y<2x
y—x=2100 or equivalent NI | y-x>100 or equivalent
x+y =750 orequivalent NI | x+y<750 orequivalent
3
(b) Draw correctly at least one|straight
Refer graph. @ line from the “inequalities involves
x and y.
@D Draw correctly all| “straight{lines.
N1 | Region shaded correctly.
3
(c) i)  300<y<400 N1 | 300< y <400
(i)  Minimum point (100, 200) NT | (100, 200)
1 Substitute any point in
(100 +200)(12) “shaded region intp (x + ).
RM3600 | N1 | 3600
Note :
SS-1 only once if 4 10
in (a)(1) the symbol ‘=’

(11) more than 3

1n (b)(i) does not use
(1) axes

(111) notusing

1S not used at
all

Inequalities
given
OR

given scale

interchanged

_graph paper.

15
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marks
15
(a)
—2-—2—(-)-><100=110 P
4 @ Use -1-5——><100
=200 ;
L
150
S=125
N2. 1.0 :
L %100=130 R
400 ¥ =200, s =125 . 1 =500
t=520
(b) :
(110 x100)+ (125 x80)+ (105 x 60) + (130 x 40) Q U
K1) Use [ =
280 Zw
116.07 N1 | 116.07 ”
(c) o -
x100="116.07 U x100="116.07
75000 @ > 75000
U‘-"‘— 87052.50 D\” 87052 50 3
2808.15 @ 2808.15
(d) 140 %100 b0 100
'116.07 v Bl T 1 ki i L
120.62 N1 | 120.62

16



X 0.55 1.00 1.52 2.20 3.05 3.65
Graph for Question 10 Xy Q7 20 73 53 51 47
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Graph for Question 14
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