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General Marking Guidance

All candidates must receive the same treatment. Examiners must mark the first
candidate in exactly the same way as they mark the last.

Mark schemes should be applied positively. Candidates must be rewarded for
what they have shown they can do rather than penalised for omissions.

Examiners should mark according to the mark scheme not according to their
perception of where the grade boundaries may lie.

There is no ceiling on achievement. All marks on the mark scheme should be
used appropriately.

All the marks on the mark scheme are designed to be awarded. Examiners
should always award full marks if deserved, i.e. if the answer matches the mark
scheme.

Examiners should also be prepared to award zero marks if the candidate’s
response is not worthy of credit according to the mark scheme.

Where some judgement is required, mark schemes will provide the principles by
which marks will be awarded and exemplification may be limited.

When examiners are in doubt regarding the application of the mark scheme to a
candidate’s response, the team leader must be consulted.

Crossed out work should be marked UNLESS the candidate has replaced it with
an alternative response.

Types of mark
o M marks: method marks

0 A marks: accuracy marks. Can only be awarded if the relevant method
mark(s) has (have) been gained.

0 B marks: unconditional accuracy marks (independent of M marks)
Abbreviations
0 cao — correct answer only
ft — follow through
isw — ignore subsequent working
SC - special case
oe — or equivalent (and appropriate)
dep — dependent

indep — independent

© O O 0o o o o©

eeoo — each error or omission
No working
If no working is shown then correct answers may score full marks

If no working is shown then incorrect (even though nearly correct) answers
score no marks.

With working
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If there is a wrong answer indicated always check the working and award any
marks appropriate from the mark scheme.

If it is clear from the working that the “correct” answer has been obtained from
incorrect working, award O marks.

Any case of suspected misread which does not significantly simplify the
question loses two A (or B) marks on that question, but can gain all the M
marks. Mark all work on follow through but enter AO (or BO) for the first two A
or B marks gained.

If working is crossed out and still legible, then it should be given any
appropriate marks, as long as it has not been replaced by alternative work.

If there are multiple attempts shown, then all attempts should be marked and
the highest score on a single attempt should be awarded.

e Follow through marks

Follow through marks which involve a single stage calculation can be awarded
without working since you can check the answer yourself, but if ambiguous do
not award.

Follow through marks which involve more than one stage of calculation can only
be awarded on sight of the relevant working, even if it appears obvious that
there is only one way you could get the answer given.

e Ignoring subsequent work

It is appropriate to ignore subsequent work when the additional work does not
change the answer in a way that is inappropriate for the question: eg. incorrect
cancelling of a fraction that would otherwise be correct.

It is not appropriate to ignore subsequent work when the additional work
essentially shows that the candidate did not understand the demand of the
question.

e Linear equations

Full marks can be gained if the solution alone is given, or otherwise
unambiguously indicated in working (without contradiction elsewhere). Where
the correct solution only is shown substituted, but not identified as the solution,
the accuracy mark is lost but any method marks can be awarded.

e Parts of questions

Unless allowed by the mark scheme, the marks allocated to one part of the
question CANNOT be awarded in another

International GCSE Mathematics (4PMO) Paper 02 January 2012



www.dynamicpapers.com

January 2012 International GCSE Mathematics (4PMO) Paper 02 Mark Scheme

Question Scheme Marks
4x2+10x1 2—-3x1 .
1 (@ X =%OX, Yr =¥ M1 (either)
OR = 6i + 3] Al (both)
9
(b) ZArea ASRQ = area AORQ M1
3Area AORQ =area AOPQ M1
%x 3Area ASRQ = area AOPQ M1
A= 2747 oe (exact) Al
2 (a) VA*=122+5°, VA=13 cm M1,A1
(b) P is the mid-point of AB
Identify the required angle Bl
VP? =13° - 2.5 PX?=5°-25° M1
: 12 12
Sinf = ——— L tan @ = ——=— M1
13* -2.5° 52 —2.5°
6 =170.2° Al
3 X+7=3+6x-X M1
X2 -5x+4=0 Al
(x-1)(x-4)=0 M1dep
x=1 y=8 Al
x=4 y=11 Al

points are (1,8) (4,11)
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Question Scheme Marks
1. 1.
4 (@ =re=15 =r<x12=15 M1
2 2
r= /ﬁ =5cm Al
1.2
(b) r0=5%x1.2=6cm M1A1ft
1 2 -
(c) Areaof AZEXS xsinl.2 M1
Area of segment =15—%><52 xsinl.2, =3.35 cm? M1,Al
(Calculator in degree mode gives 14.7 - allow M marks if this is seen w/o
working.)
5 (a)
1 1y(—-4 1 4 _9
(1+3x)5:1+é><3x+5x(2|5)><(3x)2+5x( 53):(( D (ax) + M1
=1+§x,—5x2,+@x3,+... Al,A1,AL
5 25 125
(b)
1 1
(1_§j5 :(EJS {@JS _1 550 M1A1
8 8 32 2
3% . 3 ( 1) 18 ( 1V 162 ( 1Y
(33 (20 “
8 5 8) 25 8) 125 8
(=0.91121875......)
§/20 = 2x0.91121875.. =1.82244 (Give Al for awrt this) Al
(©)
Series is only convergent for || <% . not convergent when x =1 B1
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?\luestion Scheme Marks
umber
6 (a)

At time t, vol =%7z(htan 30)2 h, =%7Z’h3 M1,A1l
t=0 vol = 20007 B1
10007 0 1 pe M1

9
h? :1000—@

VA

hes (1000—&] * M1A1

T
(b)

> rh?
A=7Z'r2=7l'(htal’l30) = Bl
dA 2xh
et Bl
dh 3
dA_dA dh_2sh dn "
dt dh dt 3 dt
1
h= (1000—@j3
T
2
@:l(looo_@) SX_@ M1
dt 3 Vi T
1 2
d_A:_Z_”x(loOO—@T x1(1000—@) 3 x[_@j
dt 3 T 3 T T
t=15 z—?:—%x%xgx LR
T 3 M1
[1000_18><15)3
T

=-0.412 cm?/s Al
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Question

Number Scheme Marks
7 (a)

Grad AB:8L5:E M1A1
7-3 4

Grad AC _1=5_ 4 Al
6-3 3

3.4 4 Al cs0

4 3

(-.AB L AC)

(b)

Eqn AC: y—5:—%(x—3) M1A1ft
3y+4x—27=0 (o.e. but must be integers) Al

(c) Dis (12,-7) B1B1

(d)

Length AD = [((12-3)° +(-7-5F"), =15 M1,A1

Length AB = [((7-3)° +(8-5) ), =5 Al

1 1 .
Area AABD :5x15x5:375 sg.units Alft
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Question Scheme Marks
Number
8 ()
sin(A+B i i
tan(A+B) ( ) _sin AcosB+c9sAs!nB M1
cos(A+B) cosAcosB-—sinAsinB
sin AcosB N cos Asin B
_cosAcosB cos AcosB M1
cos AcosB B sin Asin B
cos AcosB cosAcosB
tan A
+tan B * Al
1-tan Atan B
(b)
tan 29:2ta—nz€ Bl
1-tan“ @
(c)
tan 30:w M1
1-tan20tan @
12122299+tan9
=— M1
,2eng
1-tan“ @
_ 3 _ 3
_ 2tan¢9+tan¢92 tan 9:3tan€ ta;n o0 M1AL
1-3tan“ @ 1-3tan“ @
(d)
—1+3tan?@ =3tanH—tan’* 6
tan®@+3tan’ 0—3tanHd-1=0 = Bl
(e)
(tan 9—1)(tan2¢9+4tan49+1):0 M1
_A+-16—
(tan 9 =1) tanﬁz%m M1
tang=-2+/3 A1A1
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Question Scheme Marks
Number
9 (@)
y:j(x3—3x2—x+3)dx
y=%x4—x3—%x2+3x (+¢) MI1Al
Through (0,4)=c=4
y:£x4—x3—ix2+3x+4 B1
4 2
(b)
%:f’(x):xs—sz—x+3
X
f'(-1)=-1-3+1+3=0 M1A1l
f'(3)=27-27-3+3=0 Al
(or divide/factorise, (x+1)(x—3)(x-1)=0) (M1,A1A1)
d’y 2
d—2=3X -6x-1 M1
X
d’y .
x=-1 d7:3+6_1>0 Sominat x=-1 Al
d’y .
X=3 W=27_18_1>0 Sominat x=3 Al
(©
(i) f'(x)=(x+1)(x-3)(x-1)=0 f'(1)= M1
y:£—1—£+3+4:5E Al
4 2 4
. d’y
(i) x=1 —-=3-6-1<0 .. max. Al
dx
(d) Increasing for —-1<x<1, andx>3 B1,B1
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(lg\luestion Scheme Marks
umber
10 (a) a+ar?=104 M1 (either)
ar+ar’ =24 Al (both)
1+r* 13
r+r> 3
3+3r? =13r +13r° 10r* +13r-3=0
(5r-1)(2r+3)=0 r:% [r:—g] M1A1
1 1
b) r== a|l+— =104
(b) c [ 25) M1
a=22,104-100 Al
26
100
s_—1_1_125 MIAL
5
3
C) r'=—— Bl
© r=—
(d) a'[1+9j—104 a'=2 104232 M1A1l
4 ’ 13
32(1-(-2)
( ) ):125 M1
1+3
_(_Ej _561 Al
2 64
3)' 561
solve (—j = _i=5.35 M1 (log or In)
2 64 | (3)
og| —
2
nmustbeodd ..n=7 Al
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