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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.



edexcel -

. January 2008
6689 Decision Mathematics D1
Mark Scheme

Question Scheme Marks
Number |
‘ (O-)(l') & Pakh 5"’””” an LAWY\@J’ZJ'@(&\ verkex tn ove seb o an unmafcled 2
Wlé‘xu;\&eo%mff,-.. | |
_ohich aﬂ'unai—ajj Uigs CICo nob un f in the mcd’-c_"wxﬁ B3 i (2)
C‘u’) A ohe -lo- one POsring UJ» | | 1
some elemenks 4*} one sek wikh e ober <ot 1 ()
mi & i
(b) G’% 0O-3=C-¢ CLmnng!a}uJ D=23~-C= & N
My
E-2=A-1 CL\Oﬂgg_ fhaka E=2-A =1
_ Bi (s)
= - Cz= 5 D=2 E=72
A =i I -

6689 Decision Mathematics D1
January 2008 Advanced Subsidiary/Advanced Level in GCE Mathematics



Ql(a)i 1B1

2B1

ii 3B1

(b)

4B1
1M1
1A1
M1
2A1
3A1

Decision Maths D1 (6689) Jan 2008

Unmatched to unmatched

Aliernate ares not in/in [not vertices/nodes, not ‘zigzag’]

One — to- one

Elements of one set with elements of the other.

‘Path’ starting at D or E, finishing at 1 or 5 — or vice versa.

A correct path — including change status.

“Path’ from remaining unmatched (D/E) to unmatched (1/5) or v.v.
A second correct path ~ incl. ¢.s, but don’t” penalise c.s. twice.
Complete maiching, must follow through from two correct paths.

Possible alternating paths and matchings

Path 1 Path 2 AIB|C|D|E
D-3-C-1 E-2-A-1-C-5 1481312
D-3-C-1 E-4-B-1-C-S 2|11(5(3]4
D-3-C-5 E-2-A-1 11451312
D-3-C-5 E-4-B-1 211534

D-3-C-4-B-1 | E-2-A-1-B-3-D4-C5}|1 {3 | 5142
D-3-C-4-B-1 E-2-A-1-B-4-C-5 14532
D-3-C-4-B-1 E-4-C-5 211(5(314
D-4-B-1 E-2-A-1-B-3-C-5 1(4(5|3]|2
D-4-B-1 E-2-A-1-B4-D-3-C5{1|4|5 |3 (2
D-4-B-1 E-4-D-3-C-5 211|534
D-4-B-3-C-1 E-2-A-1-C-5 1|35 |4|2
D-4-B-3-C-1 E-4-D-3-B-1-C-5 2115|1314
D-4-B-3-C-5 E-2-A-1 1131542
D-4-B-3-C-5 E-4-D-3-B-1 21115134
E-2-A-1 D-3-C-5 1]4|5|3j2
E-2-A-1 D-4-B-3-C-5 113|542
E-4-B-1 D-3-C-5 211(5|1314
E-4-B-1 D-4-E-2-A-1-B-3-C-5|1 |3 |5 |42
E-4-B-3-C-1 D-3-B-1-C-5 211|534
E-4-B-3-C-1 | D-3-B4-E-2-A-1-C-5|1 | 4|53 (2
E-4-B-3-C-1 D-4-E-2-A-1-C-5 1135|412
E-4-B-3-C-5 D-3-B-1 211534
E-4-B-3-C-5 D-3-B-4-E-2-A-1 1i14|5{3]|2
E-4-B-3-C-5 D-4-E-2-A-1 113|542
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Q2(a) 1M1 Pivot chosen & 2 sublists, one < pivot, one > pivot
1A1 1% pass correct, all of the next set of pivots chosen, and done so
consistently (condone 1 term lists)
1A1ft as above for 2" pass.
1A1ft All correct, follow through, pivots must be chosen consistently
(b) 1M1 Using Kruskal — CF then GI
1A1 First 4 arcs chosen correctly
2A1  All arcs chosen correctly (condone lack of rejection here)
3A1  All correct including rejections
(¢ Bl cao

rAlternative correct solutions

Middle lefi
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Number
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Q3(a) 1M1 3 distinct painings of their 4 odd nodes
1A1 one line correct (condone missing fotal)
2A1 2 lines correct including tofals
3A1  All three lines correct including totals
4A1 15 letters, repeat CD and FG, start/finish A, A to Gthere
SAl1ft 11+ thier minimum :
(b)i 1B1 cao ‘twice’ probably the trigger
i 2B1 22
3B1  22km
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Number
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Q4(a) 1M1 Top 3 boxes completed, generally ascending L to Rr
1A1  cao
2M1  Bottom 4 boxes completed, generally descending R to L
2A1  cao o
(b) 1M1 Correct (ft) three’ numbers visible for at least one calculation.
1A1ft one correct value (ft on D)
1A1 2 correct values
1B1 3 correct values {even if no working seen)
() 1B1 cao
(d 1M1 102 + 35f%
1A1  cao
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Activity on arc, all activities present, condone lack of events

A.B,C.D and first dummy correct

E, F and second dummy correct (on E or F)

including on dummies, one start and one finish
Dummy 1 comrectly justified — give bod
Dummy 2 correctly justified — gtve bod
A bonus for two,_good answers

All arrows —

3

M
A

A

A

|
\

(&)

B 3)2) Lo

(3)

6689 Decision Mathematics D1

January 2008 Advanced Subsidiary/Advanced Level in GCE Mathematics



Marks

Question Scheme
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Q6(a) 1B1  Close, bod, probably 2 out of three points below

2B1  Good complete answer, 2 “sets’; source and sink seperatefi vemces

(b) IM1  Two numbers on each arc .
1A1 cao

(c) 1M1 1 correct route and a flow value stated. Any flow>9 gets MO
1A1 1 valid route with valid flow
2A1 2 distinct valid routes with valid flows found to >3
3A1  All routes and flows found to 13

(d) 1M1 Consistent flow pattern >55
1A1  cao

(e) 1B1 cao

() 1M1 Depends flow of 67, 3 out of 4 words in theorem, cut attempted
1A1  valid cut

Routes

Do not use: SA or BC

Increases needed for solution:

(NOTE treat back flows as negative e.g. EG+9 and GE+1 gives EG18)

SB + 13 ACH9 AD+1 BA+10 BF+3
CE+9 DG+ EG+8 EN+4 GT+9
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Q7(a) 1B1 2 (or %) one correct side, condone any inequality or equals, or bod

2B1  cao
(b) 1B1 Errors to look for: v =60 distinct in some way
2B1 t-lee lines correct to < 1 small square 1 at axis
3B1 Labels on lines
4B1 Ruler

(¢) 1B1ft R ‘correct’, fi their lines, but shading needs to be correct
(d) 1M1 Attempt at profit line (axis to axis) or point testing 2 points
1A1  Profit line.correct (within 1 sm square) or three points tested correctly
. 2A1  cao ‘
(e) 1IBI cao
() 1M1  Attempt at profit line (axis to axis) or point testing 2 points
1A1ft correct but fi their R and their (¢) for profit line and 3 point testing
2A1  correct (so a mark for correct with no need to ft)
3A1  cao (32, 64) only
(8) 4A1  cao follow through (ignore units).



