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ADDITIONAL MATHEMATICS PAPER | 2015
. o 7. . o . - ~ Sub | Total
Question ] _Solutlun_‘ini(lE\I‘nk aanalEn ) | Marks | Mark
1 (a) | Many to one 1
1 2
(b) | {e g}
2 3 2 .
BI: 2m e g_;(x): 2m+mx
4—m X
3 (@ |3 1
1 2
(b) |1
4 6 3 3
B2: (-6 =43+ =0 or y=-(x—3)7+6
Bl: ®—6x+3+1=0 or y=-[x*—6x+(3)"—(-3)"]-3
5 (@ |m=1and n=28 2
Bl: m= 1]
(b) |(i,-8) 1
(1, -4) 1 4
0 3 3 3
B2: 44x+2 = 3x
Bl: 16=2% or 8=2*

3472/1




347211

il Jei o1 -1--(7.k “3-h) or k A !
2 2 2 2
B3 : 2logg y —logs 27 - logz x
10g3 9
2logy y log327 logyx
logz9  log39 logs39
B log, y* —log, 27x
log, 9
or log, y* —log, 27 —log, x
y’
1083(7)
Bl: — 2 or logy )y’ —logg 27x
log, 9
2024 4
B3: n=11
B2: 100 000(1.08)""* > 120 000(1.06)"*
Bl: a = 120000, » = 1.06 or
a = 100000, » = 1.08 or
OR
2024
B3: nr=ll
B2: 120000,127200, 134832, 142922, 151497, 160587,
170222 , 180435, 191262, 202737, 214902
and
100000, 108000, 116640, 125971, 136049 , 146933,
158687, 171382, 185093 , 199900, 215892
B1: 120000,127200, 134832, ... or
100000, 108000, 116640, . . .
(@ |8
3
B1: L:B
k+8 k
(b) |1 3
4

3472/1



B2: %[2(15,» 10d)+7d )= 552

or %[2(1 Sy (18— 1)d] — %[2(15}(10—1}-1] =552

Bl: 7y,=15+10d or 1—3[2(15)+(18—1)d] or %[2(15}(104)(1]

11 3y =—2x+9 07'y=—§x+3
B3 : y;*l :*_.E(_\._xg) or * :*_3(»&3)4.6
3 3
B2: (3,1) and  mgs :—2
Bl: (3,1) or mer :Z
12 x> +y2—-25=0
Bl: J(x—02+(@y—-0)2=5
| Note : Accept any coordinates for the centre.
13 ¥y 1
Pt  X=
x3 x3
y i 1
x x
4
Bly Lwfgp—
x3 J‘,3
14

3472/1




wnn

15 (a) | (1) k=2 1
(i) n =3 ]
(b)
}J
1 2 4
p X
Bl :
N
6 § =3 and kzlj—?’gk:ﬁ&fzs 3 3
B2: 4=12—-4h or 6 =-3-4k-12h
2 4 h
Bl: 2 =3 —4
3 -1 k+3h
17 2,-49 3 3
B2: x=2
dy _
Bl: =Z=2x-1orm =3
dx
B @ %;r or 041 or 1257 8
Bl: M=10zx0.04
127 ,
(b) {254 or ——m or 79.80 2 4
Bl: Ap=25n

347211
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19 (@ |-8 1
3
(b)y |4
2 2
B2 {LL—?—]HL(*S)
i 2
xz
Bl —— or 4(-8
s & (-8)
20 (a) |0.7855 1
3
(b) | 40.19
B2: %x12x12~%(9)2*(0.7855)
BI - %lele or 15(9)2(0.7854)’
4 4638 or 1 3
2 _yy
B2: 445+ 23 0.5
Bl: L=4450rF=170r f=80r ¢= 0.5
22 (a) |1 1
(b) |1.579 3
1
B2 : H—(2.8)2
30
Bl : x=28

347211
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23 (a) |20
by |7 3
Bl: ‘C,+°C, or ‘C,+1 or 6+°C,
24 (a)
18
(b) | 11 2
36
25 (@) |1
4
3
B2: =—
=%
Bl: mp=15 or ,/15(:%J§
(b) |60 4

347211
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SECTION A (40 MARKS )

347212

Ques Mark Scheme I\l’(;::)k ;{;;Tlli
: 3— '
! p=3-2k ot k=L | Pl
2
Eliminate p or k
! b Solve the Quadratic Equation
*(3-2k)-1 &
Using formula
or
o Tl (D)2 -4(2)(-2)
b b ] 202)
P- 1 & (3 - p]
2 or
or
. 7+ (D2 - 4(1)(8)
equivalent p=
201)
OR
Completing the square
2 2
1 1
) [k+_) _[_] 220
4 4
=-1,281,0.781
or ' or
5560, 1438 |0 N2 (2
ox [p-3) (5] =t
p=15562, 1.438
or
5 5

k=—1281,0.781

Note:

OW-1 if steps to solve quadratic equation are not shown.

347212
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Sub Total

(Ques 7 7 I;\fﬂl'k Scheme Mark | Mark |
2 (a) P .
= — NI 1
S x-=3
| g/ 'w=2 [ ] }5 @
_ x-13
z O z
c
& h(y)=8*(__y+_sj~9 @
2
h(x) = 4x+11 NI 2 5
3 (a)| Use
cos (4 + B) =cos 4 cos B —sin 4 sin B
or
sin 28 =2 sin B cos B
LHS =RHS NI 2
(®) cos B= % P1
@ | 24
() | cos 4 = —ng orsin4 = -;— P1
2 D) 2 5 %
- or
56 6
& 5 25
5
—4(3\/5 ~4) NI a7

347272
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Sub Total

Ques Mark Scheme Mark | Mark
4 (a) c=1 N1 1
(b) | 3% +4x]+1 @
Complete the square
3[(x +2)° - ()7 +1
NIT g2 —11
A2~ 1T 4
© |x=DE+5= 0
or B
o
. .
-5\V1
x£-5,x21 1\‘;1 2
) ()= —3(x+2)>*+11 @ | g
5 @ | () & Use Triangle Law for OR or PB
OR= —6x+ 8y N1
N1 | 75 =4§+%X 3

347212




5 3472/2
Ques Mark Scheme I\;:;hlc ; I{:::_lll{
5 (b)| —
®) P/I:k*(ih'JrﬁyJ @
XT3y
Use Triangle Law to find @
and use PA = PC + h@ K1
Compare coefficients
K1 ) xand yand solve
simultaneous linear
. equations
h - "}‘ ork= -'E Nl
6 4
k= "; orh= 5 @ 5 8
6 (@) |m=-3 Pl
Usemxm=-1
""""""""" Kl
1 "
my= — Use y—8=*—(x-5)
3 K1 1 3
or 8=*—(5)+c
3( )
Jy=x+19 NI *
Integrate 2 —x wrt x
N ()
2
y=2x-—+c
K1 ) Substitute (5, 8) into *y
to find ¢
2
¥ 2
) T Al Wasio 3 7
y—2x 5 I+ 5 N1

347212
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SECTION B (40 MARKS)

347212

Sub | Total |
Ques Mark Scheme M:r)k’ M(;:.}](
7 a 1 ® 1
El)) MGgH= — @ y—2="* 5(.1‘— 1)
mpe=-Y%, mMyp=2 or
1
2=%_(1)+
2( )+e
OR
|
j—6 =%¥—(x—9
) 2(*» )
or
6 =* l(9) + i
2
2y=x+3 Bl 3
ii B(5,4
(i1) (5, 4) N1
Use X1 22) a5 o 212O) sy
3
C(11,2) 3
(iii)
5 Il *3 2 1
® ok *4 5 2 @
; 1
until El( )—( ]
2
()
(b) | Find the gradient of AC
and use mycx mgy =—1
| 2 10
N1 | Not Perpendicular

347212
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Ques

Mark Scheme

347272

8 (a)

(b)

(c)

0.67 | 040 | 029 | 022 | 0.18 | 0.15 NI

T

Xy 0.50 1.60 | 2.03 | 2.34 | 248 | 2.60 NI

. 1
Plot xy against —
.

6 *points plotted correctly

Line of best fit

Xp==+q

= |

Use *¢c = ¢

Use *m= p

p=-4 (N1) ¢= 32

Note : S8-1 if part of the scale is not uniform or not using
the scales given or not using the graph paper

Su l; an:I
Mark | Mark
2
3
5 10

347212
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, L
|
| —
. ¢ s
A lO - |
o ot
-y
[=]
1
e
.
A
ESHEEREES =2
g
]
R
=
fldio &
1]
R B i
bl = ]

A
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347212

Sub Tt)tnl—

,..Q“cs B | M:\j‘k Scheme _ Mark | Mark
9 (| @G p=055andg=045 | Pl
.8 r 8—r
Use 'C,(0.55) (0.45)" "
804(0.55)%(0.45)%3
0.1719 | NI
(ii) Write P(X 2 3)
= 1= [P(X=0)+ PQY = 1)+ P(X = 2)]
OR
=[PX=3)+PX=4)+P(X=)5)
+ P(X=6)+P(X="T7)+ P(X=18)]
N1 .
09115
; 50 -60
(b) | () L=
N7
—-1.25 @ Usel - P(Z=* —1.25)
NI\ 0.8944
(ii) *0.8944 x 280 @
250 @ 5 10

3472/2
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347212

BN Sub | Total |
Ques Mark Scheme Mark | Mark
0 @| . d
: Find = and subst x =2 '
dx Use y—8="*my (x —2)
O
8="*m(2)+c
| 3
y=2x+4 N1
() | Integrate (6x—x7) wrtx @
A1:6x2 8 i
2 3
2
Use limit [ in 4 @
0
OR
Find the area of trapezium Ay _ Ay
Ay= %x(*4+8)x(2)
2
2
ot [ZL + 41]
2
0
8 2
— I/2=112.667
373 Ll 4
(©) Integrate m(6x —x°)* wrtx
"""""""""""""" K1
3 W
V=m12x 3x +—5—
2 5
Use | ﬁ[l2x3 -3t +—x—}
0 5
22 i isaZalsaan [
5 5 3 10

3472/2
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o 7 . Sub | Total
VQUCS fjlj_[_k mh““_e_ - Mark | Mark
1 (e
@) Use s = rf to find arc PQ
9% 1.3
11.7 | NI
2
(b) PO = 2(9sin % (1.3)
Use cosine rule in APOQ to find PO
PO =10.89
*11.7 +*10.89
22.59 N1 _
3
(c) Z QPR = 0.65 rad or equivalent Pl
Use A =% +"0 to find
area of sector POQ K1
I Use l><b><l1 OR }—absinCto
A= =9%(1.3) 2 2
ﬁndAg:APOQ orAs =A PQR
A;=139.024; A3=38.55
A=4,+ A3 — A4
Kl OR
A=A3— (41 - 4)
24,912 e S

3472/2
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SECTION C (20 MARKS)

3472/2

Ques Mark Scheme IVSI::]k I&?:i
12 (a)
Substitute (= 1 into v=0
p=— (1) +m1)=7=0
m=38 N1 2
(b) | Solve v =0 to find ¢
(t—-7NEt+1)=0
2
t =7 | Nl
© | [-¢% 18t -7 dr
13 )
§ =t 1 <
3 g ) Substitute r=1or /= *7 into
*s OR
Use flq ins
¢

©) Find % and equate to 0

to find £, @

f=4 Substitute ¢ = *4 into v
v=9 NI 4 10

3472/2
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.5 Sub | Total
Ques Mark Scheme Mark | Mark
13 (i) Use cosine rule in A ABD (o find BD
BD? =62 + 7% - 2(6)(7) cos 120°
BD= 1127
2
(i) Use sine rule in ABCD to find £ BCD
sinC_ sin28
*1 .27 8
C=414°
180°~ 28°— *414
110.6° | N1 3
(@)
D / B
A ®
Al
Z BA’A=60° @ 2
(ii) Equilateral triangle @ .
(ili)  Use %(7)(6 + 7) sin *60
394 N1
2 10

347272
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S o e
| Suhj Total

Ques Mark Scheme Mark | Mark
4 @ : T - N

(l) Use ——O'X 100 Kl

——

B 110x130

i) lgog= —"7—

(it)  Tiaros 100

143 NI 4
(b)

— _*90(20) +120(16) +130(34) + 250(30)

i 1
20 +16+ 34 + 30
156.4 NI
(ii) Mx 100 =*156 .4
on
N1
RM 60.80 4
© 19 4564
100
170.48 NI 2 10

347212
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in (a), the symbol “=" is not used at all o
more than three inequalities are given

in (b), does not use the scale given or
does not use graph paper or
interchange between x-axis and y-axis

‘ Sub | Total |
Q?% — ﬂiuk .‘?:i,hcnu.i Mark | Mark
15 (@ | x +y <100 or equivalent NI
x < 3y _or equivalent NI
12x + 10y <480 or equivalent N1 3
(b) | Draw correctly at least one straight line
from the *inequalities which involves
xand y
Draw correctly all the three
*straight lines @
Note : Accept dashed lines
The correct region shaded NI 3
(c) (I) 36 @
(i) Maximum point = (75, 25) NI
Use 12x + 10y
for point in the *region R
RM 1150 | N1 4 10
Note:
SS-1if

347272




347212

16

END OF MARK SCHEME

347212
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