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Instructions to markers

M

MR

SC

marks are for method and are dependent on correct numerical substitution/correct
application. Method marks can only be awarded if the method used would have led
to the correct answer had not an arithmetic error occurred.

M marks may be awarded following evidence of an sca (substantially correct
attempt).

marks can be implied by correct answers.

marks are for accuracy, and are dependent upon the immediately preceding M
mark. They cannot be awarded unless the M mark is awarded.

marks are for specific results or statements, and are independent of method.

marks are for follow-through. This applies to A marks for answers which follow
correctly from a previous incorrect result. Whilst mark schemes will occasionally
emphasise a follow-through requirement, the default will be to apply follow-
through whenever possible. The exception to this are A marks which are labelled
cao (correct answer only).

Where a candidate misreads all or part of a question, and where the
integrity/difficulty of the question is not affected, a penalty (of -1, —2 or —3) can be
applied (according to the extent of the work affected), and the question marked as
read.

Note that it is not a misread if a candidate makes an error in copying his own work.

special case



(a)
(i)

(i)
(iii)

(b)

(i)

(i)

(iii)

(iv)

If sidelights and headlights are on, and if the foglights are
switched on.
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ra(dvm)ag = (ra(dvm))ag by associativity
= ((rad)v(ram))ag by distributivity
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M1 Al

M1 8 rows
Al saAhnaf

Al ~(~sv~h)af
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Iternati

B1 commentre Af
M1 4 lines
Al

(

M1
Al

M1

Al “or”

Al first “and”
Al second “and”

M1 distributive law
Al handling brackets
(law names not needed)

Bl
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(In €000s)
invest
in
67
invest
in UK

(i)

(In €000s)
invest
in
Greecg

67

invest
in UK
(iii)

(In €000s)
invest
in
Greece

28.14
invest
in UK

0.4™> 55

4

75"0.75=25.49

>

0.5 03

o5n26.79) 0.

0.6

1.20*35*1.6 = 67.2

5570.75=20.20

M1
Al chance nodes
Al choice node

B1v invest in Greece

M1 new chance nodes

1.2*35*%1.7=71.4 Al 64.855 or .86 or .85

B1 investin Greece
1.2*35*1.5=63
1.10*35*1.7=65.45

1.10*35*1.5=57.75

71.470.8=30.41 M1 utilities
Al 23.37 and 28.14

B1 investin UK
6370.8=27.51
65.45"0.8=28.36

57.75"0.8=25.66
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2 (cont)
. . 1.2+11
(iv) Require x35x X =67, M1
giving x = 1.665 Al cao
1.2x35xy)"" +(1.1x35x y)™*
(v) Require ( . Xy) ( . Xy) =23.37. M1 cash
2 M1 house

Tryingy = 1.277:

(1.2x35x1.277)%8 = 24.185
(1.1x35x1.277)°8 = 22,559
(24.185+22.559)/2 = 23.37

Al one bracket
evaluated correctly
Al

loops optional

(i) First vertex en route is 3.
First vertex en route from 3to 1 is 2.
First vertex en route from 2 to 1 is 1.

(iii) 1 2 2 3 5

M1
Al

M1
Al

Bl

M1
Al
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(iv) 1(2134]5 11213]4]5
114]2]3]6]5 11221212712
212121143 2113355
3/3[1]2]5]4 3[2]2]22]2
4164521 4]5]5[5]5]5
5(/5[3[4|1]2 5[22]2]4]4

(vy 123541
14
123254521

10

B1 distance matrix

M1 route matrix
Al cao

M1
Al
Al

M1 Prim on matrix

Al

Bl B1

M1 Al cao
Bl
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(i)  The objective is nonlinear.

(i)

P X y S1 S2 S3 | RHS
1 -1 1 0 0 0 0
0 1 0 1 0 0 10
0 0 1 0 1 0 6
0 1 —2 0 0 1 0
1 0 -1 0 0 1 0
0 0 2 1 0 -1 10
0 0 1 0 1 0 6
0 1 —2 0 0 1 0
1 0 0 1/2 0 1/2 5
0 0 1 1/2 0 —1/2 5

10 ml of oil and 5 ml of vinegar

(iii)
y
6

o <

(10, 5)

X X
10 5 10

(iv) Omitted constraints non-active
(0, 0) not in feasible region.

WC | P | x|y |sl|s2|s3|s4|sb|al|az2|RH
S
110/1]1/0]-1/0]|-1]0 /0|0 8
c/1{1/-1]0j]0j]0]0OJ0O]OJ0] O
0c/0]1/0]1,0]0]0J0]O0O]0] 10
c/0{1/0]0]-1]0]0OJ0]21 0] 5
0/0|]0)J1]0]0]1]0]J0]O0O|J0] b6
c/0/|0)J1]0]0]O0O]-1/]0]0]1] 3
olrof1i-21fo0l1o0rofolr1forofl o0

Minimise C, hopefully to zero.
Thereafter delete C row and al/a2 columns, and proceed
as usual.
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M1
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Bl
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Bl

Bl
Bl

Bl

Bl

Bl

Bl
Bl

tableau

pivot choice
pivot

pivot choice
pivot

x<10andy <6
5<xand3<y

proportion line

region 1
region 2

> constraints
artificial columns

new objective
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