Additlonal Mathematicy Paper 2

SPMRESM 2020
Anzwer Scheme
Solution Scheme 1 Sub \Mlﬂul
miarks
LHS: fin s
(a) N P— @ Use sec’ A—tan” A =1
" tanA+cotd e um.-l.—_‘m"'l
1 cos A
_Si]""!.i.":':'s"JI or l;t:u'c..-lsr'“_]s"!I
cosAd sinA : 'ﬂ“-‘j
1 or sinA+cos A=
F sin’ A +cos® A or sin2A=2sinAcos A
sin Acos A 2
sin Acos A
sin? A +cos’ 4
_sinAcos A
B 1
=nin2.a‘ sm2A
- NI 2
= RHS LHS = RHS
®lo
1 Shape of sine graph Pl
i}
/\ 2eyclesof 0° 5 A <360 Pl 3
i z
i \_/ \ﬁt |
-11 | Max=1, min=-1 iP'i |
(ii) The possible pumber of solutions are S 2. 4and 5 1
2,4and 5, All correct
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Scheme Suh

inarks

NI | OQand 2

Substitute *x into

Kl o 3
Oy o to find y

Use “x and "y to
find the equation of
straight line

3 9
P=-ulr+_
4 2 2

Yes, the car will hit the
cone.
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Solution Scheme Sub | Murks
marks
LN ]
2.4'3.16“‘
l+l.1 Find r
4 2 2 1 1
11y "3
‘5[5 <0.0001 k1) Use the formula of
I";:ar’"' 3
n>13 n-1
171
:6)
n=14, Square N1 | n=14, Square
I:hJ 111 \
BT @L{stthcscriuﬂfrtcianglmur
mt:th:vnlurufu=—1-,r=l-
| 2574
e I
= z -k A BAEE
S.=—7 2°8'R 3
=2
Use the formula of
Kl 5
2 T
= 1—r
3
1
S.=—ts
s
4
NL| 2
3
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S e ‘ Sub
Mo | Soludan Scheme marks
S 7
= lw=200 Pl \
2 + 2w=57 Pl
. |
w ! Implied
OR f___S'I—Ew i 87-=-21
200
2 (w]+2w SR @ Eliminate ! or w
2+2 (2_:12]_57: 0 OR
- [ST_lw]_zuﬂ:u
2
or | (”’ﬂ-zua =0
2
21 ~571+400=0 OR 2w -5Tw+400=0
Factorisation: | Solve "quadratic
(21-25)(1-16)=0 OR (2w-25)(w-16)=0 K1 ) equation using
factorization or
OR formulae or
completing the
Formula:
—(e57)2 577 -4 21(4:}0] Nl | 1=16 or w=125
(2]
i L) )++J(=57) - 4{2){400) width=12.5 and length=16
2(2) MNote:
g, b and ¢ must comect
OR Note:
leting th . (i) OW -1 if method of solving
Compieiing e Muare: guadratic equation not shown

2
[-—'1—7) —(—%] +200=0 or
1 i
[W_S«TTJ -[-:‘:1—7] +200=0

(ii) 8S — 1 if improper
factorization is shown

(iii) ] and w can be any letters/
symbols

1=16 and w=12.5
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Scheme

Sub Marks
marks
Use formula of variancs
- L
" 2
N1 6
Use fortnula of mean
@ OF. Combine mean
X
E 5”""“ =6 or
Y x
(Feimimrer = E DR
4
¥=6 (implied) 4
0 Use formula of variance
1
1 xﬁ:m 2
b 4 s
252 Lo omas gt L T
Combine variance
o
' I - _ (260+244)
544
(30+24)7
5+4
=20

Nl | 20
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No Solution Scheme Sub 3-'._"'3'
marks \<
ﬁ I—
my | == k1) Use mm, = -1
M: ="i' -Jml = -I
Use m and
y—4 ’l(""+3} coordinates (-3, 4) 3
1 3 to form equation
}”:514.5 J.i--lfn—;-[f-l]}
NI ¥ =5.'I.'* 5
g 244 943 T
(b) | (i) Midpoint A8 = [—;—-.FT) @ Use formula midpoint
=(3,6) [2+4.9+3]
2 2
J{I-ET S K1 ) 7se distance formmula | 3
and equale to 5
J=3F +(r-6F =5
xl+y1_ﬁx-12}'+2ﬂ=ﬂ | Ni x‘+_—.—-’-61-l1y+20=ﬂ
I
Substirute y = 0 into
(i) -'-'1"'(0']:"5""11({}]*2{):“ equation of locus 2
£ +{0) —6x-12(0)+20=0 .
44 <0
#—/”’/



(k)

(<)

Solutdon Scheme Sub Marks
marks
Inteprate correctly
i % Ki
_p-—ﬁ_x_..q..c: O 6’ Pt
r Vo —
I ]
e E{'IS}’+ Kl S'Jhtfilultgtl,‘lilin 3
S the equation
c=]2
1§ = Mq e
y=3r412 2
M y=3irt+12
1 ¥l Fiﬂd!"q
2 =
A =!|;3; +12)dx =13 ) Find As
1 [ B2+ 127
- %(4+15){:] or [(11x+4)dx : il ‘| e
[ ]
' juumm
19 L
=]] ==
2
*A-"A
19
=% or 3-5 K1 ””T
Nl 4
E or 3.5
ol y Integrate ¥
F”rfr(?' Jd i @ TR
" Zi
3 #){n IJ; 3
Use correct limit
1"
17° 12‘ . 1 3
—-407) |- —-4{12)] y
”[ (H N 5_4“‘
) i?
25
4.167
il N1 %:r or 4.167r
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F‘_/——ﬂ—gﬁ—lmj
f/f_—f‘ Scheme T“"""‘___._-ﬁ—-
"g_,;lut‘plln ———__"‘_'_'_._._-_._.d_'_—_-_-‘
—*—:;—_—4—4—(‘—;4—_ Ezl Seen 60°
SRS =
3-142 ; o
60" = uﬂ‘--l R Use formula
' 66 5 = Tﬂ = 3
T o e OO
= |4 com W1 7
radius of semicircle oFgs= 14+2= &
Use s =r¢ and find the
) | “703.142) + 14 + 14.66 perimeter
"T(1.142)+ 14 + 1466
N1 | s0.65
5045
Use formula to find the area
{c} MIH-L:I'H‘ILM?-%-'T‘ul.ﬂ’?ﬁ of sectar —%r:ﬁ
r*l::l"l’ti.n'ﬂ]' é:-l:'I-l’:iI-G-ITﬂ'f
I'ﬂ'.?.ﬂ-]ih'?:!‘ mT‘%F'TIIIH-M %x‘?’-l-ﬂ"?i ar 7
Area A = 30085 1 ., -
Find the area of tmangle
Area shaded region = - i
1“' Hﬂﬂﬁlﬂmﬂ "'"': :r’hnﬂ or l;.huq:hfighl
[-I-II-M'.F!'H’--i-:l-ﬂ‘?ﬁh"ft-:-"a"’tm'ﬁﬂ“
M::_M_ "ll-"“'“-_h I:l?’lm'ﬁl}' or l}n%l-?—{_{
o~ b 1
l - - - u'
) [;ﬂﬂﬂ-l'l'u T’-%n am' 60 Zo Findarcaafl A ar B
Tagaat T qm
o —
— Altad+ Area B
e B (&) '
AT LY N1 M43 345
*Accept value i= radiss
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Solaution

T Seheme

Sub
marks

e

T

(a)

(b)

45.0-40.5

(i) P[Eﬁ.!:-‘lnj s
=P(-0.86<Z <0.9)
=0-621 N 0-621]
63
i PlA<k)=—
(i) B(X<k)=—s

=0.054

k-405

(i)

(id)

P[Z < J = 0.0%4

k=405
-

==].378

k=33-61

P(X =5)="C,(0.8) (0.2)’

=0-3277

[~*C,(0.8)°(0.2)" > 0.9
n 1g02<lg0.|
n>1431

nel

5

)

i

Llgse 7 =

e —
- 450=-4015
162 -40.5 s

5 5
N1 | 0621 & 06211

Pl | z=1-11378

Use of *Z and equate to
k-40.5
3

k—40.5
5

NI 3361

==1.373

Use "Cpg™

'c,(08) (02)

Ni | 03277

o (X 21)>0.9
o 1-°C,(0.8) (0.2)" > 0.9
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Suh Marks

Scheme i

Note: Atleast 2d.p

f ploty againstiofs ¥

*f points plotted correctly

Line of best fit
(All *points correctly plotted)

h
ik 2log, X +h:||g g
logga 1084

® | @ logex=114
x=138

(ip m= 5
log o

log,oa =04

g=2-512
a=1-51H2-55

(iye=33
' log, &
= —2l
3.3 5.4
log,e b =1.32

b=20-89
b=20-89 2171

i
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(2 | -3

{m) 4:—3>0and 6-2¢>0
or
41-3<0 and 6-2<0

f:-% r<3

hl Lab P

—:—-:;:3

®) | 5, =5,
W-=b-r
3:{;-—3]=u
=3

Total distanice particle A-
=0 31=0
3 5

== =0k
ke 8
=3 ¢=9

45 1
il “E or 11-25

—_— T

N1

Nl

USEP‘:"D lmd*"",}ﬂ
@ or ¥, <0 and ¥, <0

NI

@ Find 5" and equate 1o 3.

45 I
N1 2
_I 7 or “Ti or 11-32%

-3

Differentiate & equate to 0
-E_... = 1]
Substitute *f=3 int0 ¥

5. =6(3)-(3)

%-&:r <3

=
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LAC'EB=125.37"

(i) Area AAC"E = -;-('_3 -02)4) sin"16 63
=1-729
(iii) Shortest distance of C'to AB

-;-(4)15 ~"1.729
h=0-8643

'
No | Solution Scheme Sub | Marks
marks
13 Use cosine rule
(a) | AC? =4-9° +47 —2(4-9)(4) cos 3F°
4 F
0
AC =302
Use sine rule N1 | AC=302
sin ZACB _sin38"
4 '3.02
ZACE =54.63 N1 | c4cB =5463"
= C+
®) |6 /\ P1 Sketeh £A4C'B with obluse 2
anple
A B el

@ 125 -37°
0 Use 'Eab:in.: y |

1.729

Ki U.sc aren of triangle or 2
trigonomeiry
Nt | 0-B643

10
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(c)

[ No [ Lolution

Scheme Suhb
T marks
(a) |, o
O SU=2043 N1 | 2043b
'[ﬂ) I_-F_:--Eg+§. o 2' }] 2
! ~2a+
®) | 5 a5
K1 ] Use triangle law
EH?-,ﬁ'—.*ﬁ
'19+#{-2g+g] 6
u[!—!j;],gqhté N1 (l—zk}d-#kb
"’{IE+3{’}‘{2-2-‘:JH+.&.{> iE:f,]t.'Lr:.JI the
= e cocllicient of
2h=2-2k @ and b
=k
3 1 F
Euld il o £=% or h=1
]
!Iﬁ-—lr or |t ==
4
XT = X5+ 5T
4 Kl -—ia b
'-ig+h—2a Toid b
.
=Za+b 2
Fa+d
|
3’"5*35)
N1 E;slﬁ or .‘T{?=IE
1 l'_'" — —
..tT--iSL' or SU =3XT
10
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sh Question No 15

T ===
i O O O P 1
| T 1 ] .
:'}F|r e —
_._JI...-'._.Iu.._u.....L...],_._._.__—-
| e -:_ s ] o RS
B S |k e i e - .
! e T
re aal e [] -
el l_-,::_.r-:-:-:_ ‘;_‘__.,,. I
I AL - g ST b
Tees . ] e D
e . _ S eeeas Snsrusewey
-2 W 4 i [EE TR —~'_._—"—+__:_._.—--- L-:---
i i B - -
i i : e K e e
I x = ; I o . . [ o =
I t '::ﬂ' 1 : et
i et : . :
Tas : ik Bk : : =
1 1 L
| I W B L : A .—l—l-""l—"__'_-
-t : . _,l_._.—r-'—-"'-_
bl 4 - : i ! . ]
TRrT o - : Lt -~
- : et 1 ! e A —""‘..' -
I . " [ ‘ x
: Apeiaim: et
s ! _ : :
22 fam Baseetet - A T
—rd . . -
T g ey R B o e —=
1 e 1 = :
1 4 P i R el '."‘__
T w1 PR P -—!_-.;--r-—:i T :--I.—'}—F ?;___J ...:_ —-.FT-I—:_'_
o e T
t <1 yimais I ST o oot M il
i . Ji- § ey ] L p—r— T -
H :: o _l_,,_,_.:_..._._.-—-_._-—'-" _'___'_‘_ =l
T ¥ wadl i) : T LR e
1 i T e e
il i) i My
. T = _!.-ql-'l--—!—'—‘-"._‘_ e
— - ._._:._'.-.--.:__._-_:_._._--_-- . + =
BavRusE R e B B z —
'!'J :+ B 1 T
; —t—ta .-:-.—_-_-J-p-_-..--'- i e
- S t ri
T:'_': + [ li-l-r-'--l- & b f e p————
[] -
: Tty : I :
¢ AW : : -
1 e i o SR _l.,-.—Ln-.I—.,-.-r . H
T i - . . —
Aa W il P . T
- t L il _I"—-" 1T i" =y T
el S L | g , =t
a i - - et Wy Pl HE y +
A i S Sl - . e 0 i P
¥ ] A1 H L e e iy g =] R i
: --_;Lr T‘Tﬂ-‘f P ET —|— > _:._._;-
I Lo H+ T - 1 1 T gt P
b —_ ¢ |-'|'I - O el I i M. 0 nen + —.—rtl--.r_-.-L SR .._:.
L t i i - - — frosks sl = -
ity e o e e e
- T Il 1
- : '__1 ; g e S Tt tatay sl e B s = T
'y rd 'l_':'_'_l___'.j_, al o | 1 T - s = s~ g e .8
LY — [ et I =1 o | g T 1 =
L F".("F"l N W I"'—".Llr o 1 - — s ]
A i e I R I i DS SRS ) S - \"j‘n
L1 e B - . 25 s 8 B . : TR : .
= il e - e $ =t e : N
1 —: I - i o T | 1 T
RERER e e T T T L e e et e e L N
AN anRnan SRESISNL - . T e - ;
it - g i — e T e ST R T T T T T
¥ S R e i - e T B L N e q,r-‘—H-r [ i ‘[ : Tgvl-
t — ¥ Ll T 1 L il
£ e e R D A P RO B YR O T
N EES e I u E . = 1:..}'—1—.-"'— -t b - I-I.-!.rH- s
T - - 1t 1t i Eary Tt i +ag
! oy B I B il B o BN BN Y KRN ol L gy 4 L -
I-|.—-|-—I-'-' B 17 . L1 it - o BN N S 1 "|'-l-._l
. e AEnsESE z h — 4
3 pmaRERES
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Solution Scheme  ————————
BRI
15 | marks |
(2) | x+y<400 Pl | =
T0x + 50y = 5 000 _IT|
(b) | Refer to the graph
Draw cotrectly nf least
one straight line from 3
*inequality which
involves x and y
All three *straight lines
@ are correct
Wote: Accept datted
lines
Nl | Repion shaded correctly
{e) | (i) Maximum fees Use 70x+ 50y for any
F0(250) + 50(150) point in the *shaded region 9
RM 25 000
w1 | 25000
Use 50+ 30 from the
(i) 30 + 50 *shaded region
2
N1 80
80
Note: 55 —1 once ifin
(a) ) the symbal "=’ i“”,‘f“"d.“’u
ii) more than 3 incqualitics &
(b) i) does not use gven saale 10
if) axes interchanged i
jif) not using graph PP s==d
_—J
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No | Selution

14
(@ | ST oo= 104
Pn

P =33

() 0y _ s Cs Ly
O On Oy

-l 10x4x
1040

=d4.dx

() | (i) x+y=140

120(y)+ 4x(20) +130{x)+104 (40)

LOO
120y +210x + 4160 = 1 1660

120% + 210x = 7500
120y 4 210(40— ) = 7500
y=10

x=40-10

x=30

(i) —-—l-“u]';;'”' =116-6

‘ru.n =106

100

Qs _ O, D 100 2
0, & &
N1 | 44rx
4
L
=116-6 (?Umsz=1tﬁﬁ
Ew
Ml _'I-"=Iﬂ or r=1%1
@x-m or y=1D
2
110x{
@ Rt =116:6 10
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[ s = [ -
— T 1T
T T H g
e E—— | —3
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1 1 i
= | == o 1]
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b
EE R s M
b=t X ] Ty 8 T
_,'_1....__‘.—.-1.; e =TT T
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1T T 1] [ —ek = : ! 3
I ; 1 il & —— ¥

A = e
. T - | — - E - e,

ety e ity s prpenk oy v SREOMTRTCE Pkl Egruandal|

. : . — - T :i- I q=
¥ ¥ 44 H i S - N T I —i _.'_;L:_—.:' i ) B Y|
I j H - 1 ] 4 N - —

I i .l : it f Il * { : dow ¢ T[T H 1 _‘ + el s o |
s e B L ; e ?-—i—r n A e e B i S R R PR |
Ll H T = it I e | L i T :; - £

* vT t = j T : .{'-r!‘ g 1} |1 - ] g ,__,._.._..:._lr-.—_l_-l -:.._ral_.-r_'—--l-_ T.'_._._.'

] I : 2 T =3 F|
b HE R e azassestsl sasgans 8 PRT L P%
' aam R . t =+ F_‘-]—+'1r-h.". syl B 4-1
¥ L | ¢ L r| L_.. - -3 *—r—*—H -.—I—f—lrn-l--!—[ § I e
1 i T H T | it T+ r ] 1 i : . ¥
! = ; ST 5 H = peuded swrni he gos pae S oC0 Ll
i |,|r T |_Il 1 ool il 4 il i 1
-

Scanned with CamScanner



