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Mark schemes are prepared by the Principal Examiner and considered, together
with the relevant questions, by a panel of subject teachers. This mark scheme
includes any amendments made at the standardisation meeting attended by all
examiners and is the scheme which was used by them in this examination. The
standardisation meeting ensures that the mark scheme covers the candidates'
responses to questions and that every examiner understands and applies it in the
same correct way. As preparation for the standardisation meeting each examiner
analyses a number of candidates' scripts: alternative answers not already covered
by the mark scheme are discussed at the meeting and legislated for. If, after this
meeting, examiners encounter unusual answers which have not been discussed at
the meeting they are required to refer these to the Principal Examiner.

It must be stressed that a mark scheme is a working document, in many cases
further developed and expanded on the basis of candidates’ reactions to a
particular paper. Assumptions about future mark schemes on the basis of one
year's document should be avoided; whilst the guiding principles of assessment
remain constant, details will change, depending on the content of a particular
examination paper.
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Mark Scheme Advanced - Mathematics A

Key to Mark Scheme
Mo MATK 1S TOT 1.eeeiiiiieiee e e method
11 U RRUPRRRPRRRPRRI mark is dependent on one or more M marks and is for...................... method
A mark is dependent on M or m marks and is for ..........ccccceeeeiriennne accuracy
B mark is independent of M or m marks and is for ......... method and accuracy
Eooeeeeeeeee, J00F:1 4 G I 1) TSR explanation
UOF FEOF Foooiiii et follow through from previous
incorrect result
O X J PR correct answer only
AWEW Lottt ettt anything which falls within
AWRT L.ttt ettt ettt ettt beesbe e bt e naeas anything which rounds to
. N RSP answer given
S ettt sttt sttt ettt ettt e be et eaneen special case
OE ettt ettt ettt s st s st st e or equivalent
. N0 USRS SPPRRPR 2 or 1 (or 0)accuracy marks
X EE e e deduct x marks for each error
1107 N T USSP no method shown
o PSSP possibly implied
SCA e et b e b e et e be e beereennes substantially correct approach
C ettt ettt e et ettt bt e e tee e bt e e ahte e et e e e atee e bt e e hteeehbeeeatee e baeeehteeeabee e bt e e bteeeabeeeabeeeabte e bteeeat sbaeeeabeenateas candidate
S ettt et e significant figure(s)
) ) PSSP decimal place(s)
Abbreviations used in Marking
IMIC — Xttt ettt ettt e s ta e seae st e s sbeesbeenbeensaenraenras deducted x marks for mis-copy
IMER — Xttt ettt ettt et et e et e bt e et e s beeeare s deducted x marks for mis-read
IOV ettt ignored subsequent working
BOD ...ttt e et e e tae et e e s aae e raeesnaaeerraeen given benefit of doubt
WR .ottt ettt sttt e st e st eesb et beesbeerbeenraens work replaced by candidate
3 2 OO USSP formulae booklet
Application of Mark Scheme
No method shown:
Correct answer Without WOTKING........c.covvviieiiiiiiieciie e mark as in scheme
Incorrect answer without WOrking ............cceeevevivevveneeneeneennnns zero marks unless specified otherwise
More than one method/choice of solution:
2 or more complete attempts, neither/none mark both/all fully and award the mean mark

crossed out rounded down
1 complete and 1 partial attempt, neither crossed out  award credit for the complete solution only

Crossed out work do not mark unless it has not been replaced
Alternative solution using a correct or partially award method and accuracy marks as
correct method appropriate
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Mathematics A - Advanced Mark Scheme

MAD2
Q Solution Marks | Total Comments
1 | Stage State Action Value
1 A 1 12 Ml Full Network
B 1 18 M1 SCA
C 1 15

o) A&B 1 12+21=33 Or network diagram (see alternative)

2 18+14=32 Mi1

A& C 1 12417 =29 AlXx3
2 15+15=130
B&C 1 18+17=35

2 15422 =37
3 A, B, C, 1 32+18=50

2 294+19=48 M1 3 individuals

3 35+23=58

Or working back
.. Route ACB B1 Stage 1 18, 19,23
Stage 2 (39, 36) (32, 40) (45, 34)
Min time = 48 B1 9 Stage 3 (48, 50, 49)
Total 9
4
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Mark Scheme Advanced - Mathematics A

MAD?2 (Cont)
Q Solution Marks | Total Comments
1 | Alternative

(M1) SCA
(M1) Full network

Y | (M) 3 pairs

4 | (A3
(M) 3 values at end

Route ACB (B1)

Min = 48 (Bl)

Copyright © 2004 AQA and its licensors S



Mathematics A - Advanced

Mark Scheme

MAD?2 (Cont)
Q Solution Marks | Total Comments
Change matrix to

4 5 7 4 M1 SC
5 4 6 5 if minimised
7 3 10 7 MO
2 0 1 2 M1

Al
@ © O © Ml

Al
2 5 6 2 Ml B0
3 4 5 3 3) Al B1 + B1 (available)
5 3 9 5 3)
0 0 0 5 0)
0° 3 4 0 M1
0 1 2 0° Al
2 0° 6 2
0 0 0° 0
4 lines .. Match B1

.. AG, BS, CH, DL B1 Or A4S, BG
15 14 16 18
= 63 Bl 8
Total 8
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Mark Scheme Advanced - Mathematics A

MAD?2 (Cont)

Q Solution Marks | Total Comments
3(a)(i) Ml Forward
F K Al 2
9l 20p7
B | | D /
3[5\ 5o 1620
A G L
iy | L2 |3 1016 23p7 - Back
(o [ E J Al b
3[s[ {50 1623
H M
106 237
®) | CHFD Bl 1
(c) | M7 —
L —
K+ _
J A i
I —
H A e 4
GH |
F 1 ——teeeeees 1 Ml
A2 3 (-1 EE)
E 1 —
DA —t-A
CA -4
B —
A+—
0 5 10 15 20 25 30
(@) | Extraat  KLM Ml
Min extra 4
Total =31 Al 2
)| 4 B D F H I K B1
c E G J L M B1 2 OE
Total 12

Copyright © 2004 AQA and its licensors 7



Mathematics A - Advanced

Mark Scheme

MAD?2 (Cont)

Q Solution Marks | Total Comments
4(a)(i) | Source 4, C B1 1
(i) | Sink G, 1 B1 1
(b)(i) | Flow =100 Bl 1
(i) | x = 14 Bl 1
(iii) | y = 34 B1 1
(¢) | Flow = 122 Bl
0 30
02 5 X 144
0
17 19 2/]/12 0
0 9 2 Ml Initial diagram
18 2 34 1 Ml SCA
32 10
40 Al 1 flow;OE
0 4536 163 30 1l Ml 2" flow
Al 6 All correct;OE
14 0
4 14
Total 11
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Mark Scheme

Advanced - Mathematics A

MAD?2 (Cont)

Q Solution Marks | Total Comments
5(a) X y z r s P
1 3° 2 1 0 0 11
3 4 2 0 1 0| 21
3 -6 -2 0 0 1 0 B2,1,0 2 Or equivalent
(b) 1 3 2 1 0 0| 11 M1 Row reduction
5° 0o -2 - 3 0| 19 Ml Pivot
-1 0 2 2 0 1] 22 Al All correct
0 15 12 9 3 0] 36 M1 Row reduction
5 0 -2 -4 3 0of 19 Ml Pivot
0 0 8 6 3 51129 Al All correct
P = 129 = 25.8 B1
5
z =0, x= %, y = 2 B1 8
Alternative to Question 5
5(a) P X y z r s
1 3 -6 =2 0 0 0
0 1 3° 2 1 0] 11 (B2,1,0) Or equivalent
0 3 4 2 0 1| 21
(b) 1 -1 0o 2 2 0] 22 (M1) Row reduction
1 3 2 1 of 11 (M1) Pivot
0 5 0o -2 - 31 19 (41) All correct
5 0 0 8 6 31129 (M) Row reduction
0 o0 15 12 9 3| 36 (M1) Pivot
0 5 0o 2 -4 31 19 (A1) All correct
129
12 .
z=0 x =%, y = 3 (B1) Or equivalent
Total 10
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Mathematics A - Advanced

Mark Scheme

MAD?2 (Cont)

Q Solution Marks | Total Comments
6(a) 1
Min rows |1 Max =2 Ml
2
Max cols Min =4
(7,4,6) Al
2+#4 El 3
() | III > 1II Bl
1 36
Bl 2
7 4 2
(c) | Let Bev play with
pa 1-p—q Mi
. 3
p+3q+6(l—p—q): 3% Al A1l without (=3§j
7p+4q+2(1—p—(1)=3% Al
2
—5p-3qg = 2=
JZamsll} 5
3
Sp+2g=1=
P T 2q 5
=q= %, p=0 Al
Plays I prob 0
4
II prob —
P 5
111 b !
pro g B1 5 All three
Total 10
Total 60
10
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