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Write your answers in the D1 answer book for this paper.

1. (a) Explain what is meant by the term “path’.
(2)

Figure 1

Figure 1 represents a network of roads. The number on each arc represents the length, in km, of the
corresponding road. Piatrice wishes to travel from A to J.

(b) Use Dijkstra’s algorithm to find the shortest path Piatrice could take from A to J.
State your path and its length.

(6)
Piatrice needs to return from J to A via G.

(c) Find the shortest path Piatrice could take from J to A via G and state its length.
)

(Total 10 marks)
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2. Chris has been asked to design a badge in the shape of a triangle XYZ subject to the following
constraints.

* Angle Y should be at least three times the size of angle X
* Angle Z should be at least 50° larger than angle X
e Angle Y must be at most 120°

Chris has been asked to maximise the sum of the angles X and Y.
Let x be the size of angle X in degrees.
Let y be the size of angle Y in degrees.
Let z be the size of angle Z in degrees.

Formulate this information as a linear programming problem in x and y only. State the objective
and list the constraints as simplified inequalities with integer coefficients.

You are not required to solve this problem.

(6)

(Total 6 marks)
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3. The table below represents a complete network that shows the least costs of travelling between
eight cities, A, B, C, D, E, F, G and H.

A B C D E F G H

A - 36 38 40 23 39 38 35
B 36 - 35 36 35 34 41 38
C 38 35 - 39 25 32 40 40
D 40 36 39 - 37 37 26 33
E 23 35 25 37 - 42 24 43
F 39 34 32 37 42 - 45 38
G 38 41 40 26 24 45 - 40
H 35 38 40 33 43 38 40 -

Srinjoy must visit each city at least once. He will start and finish at A and wishes to minimise his

total cost.
(@) Use Prim’s algorithm, starting at A, to find a minimum spanning tree for this network. You
must list the arcs that form the tree in the order in which you select them.
©)
(b) State the weight of the minimum spanning tree.
(1)

(©)

(d)

(€)

(f)

@)

Use your answer to (b) to help you calculate an initial upper bound for the total cost of Srinjoy’s
route.

1)

Show that there are two nearest neighbour routes that start from A. You must make the routes
and their corresponding costs clear.

(4)
State the best upper bound that can be obtained by using your answers to (c) and (d).

(1)

Starting by deleting A and all of its arcs, find a lower bound for the total cost of Srinjoy’s route.
You must make your method and working clear.

(3)

Use your results to write down the smallest interval that must contain the optimal cost of
Srinjoy’s route.

(2)

(Total 15 marks)
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Figure 2

The network in Figure 2 shows the activities that need to be carried out by a company to complete
a project. Each activity is represented by an arc, and the duration, in days, is shown in brackets.
Each activity requires one worker. The early event times and the late event times are shown at each

vertex.

(a) Complete the precedence table in the answer book.
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A cascade chart for this project is shown on Grid 1.

0 2 4
1 1

Grid 1

(b) Use Figure 2 and Grid 1 to find the values of v, w, X, y and z.
©)

The project is to be completed in the minimum time using as few workers as possible.

(c) Calculate a lower bound for the minimum number of workers required. You must show your
working.

(1)

(d) On Grid 2 in your answer book, construct a scheduling diagram for this project.

(3)

Before the project begins it is found that activity F will require an additional 5 hours to complete.
The durations of all other activities are unchanged. The project is still to be completed in the
shortest possible time using as few workers as possible.

(e) State the new minimum project completion time and state the new critical path.

)
(Total 11 marks)
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D 3 G 12 J

Figure 3
[The total weight of the network is 166]

Figure 3 models a network of cycle lanes that must be inspected. The number on each arc represents
the length, in km, of the corresponding cycle lane. Lance needs to cycle along each lane at least
once and wishes to minimise the length of his inspection route.

He must start and finish at A.

(a) Use an appropriate algorithm to find the length of the route. State the cycle lanes that Lance
will need to traverse twice. You should make your method and working clear.
(6)

(b) State the number of times that vertex C appears in Lance’s route.

@)

It is now decided that the inspection route may finish at any vertex. Lance will still start at A and
must cycle along each lane at least once.

(c) Determine the finishing point so that the length of the route is minimised. You must give
reasons for your answer and state the length of this new minimum route.

©)

(Total 10 marks)
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6. A linear programming problem in x and y is described as follows.
Maximise P = kx +y, where k is a constant
subject to: 3y > x
X+ 2y <130
4x +y > 100
4x + 3y < 300

(@) Add lines and shading to Diagram 1 in the answer book to represent these constraints. Hence
determine the feasible region and label it R.

(4)
(b) For the case when k = 0.8

(i) use the objective line method to find the optimal vertex, V, of the feasible region. You must
draw and label your objective line and label vertex V clearly.

@)

(i) calculate the coordinates of V and hence calculate the corresponding value of P at V.

3)
Given that for a different value of k, V is not the optimal vertex of R,

(c) determine the range of possible values for k. You must make your method and working clear.

(4)

(Total 13 marks)
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7.

The numbers listed below are to be packed into bins of size n, where n is a positive integer.
14 20 23 17 15 22 19 25 13 28 32
A lower bound for the number of bins required is 4

(a) Determine the range of possible values of n. You must make your method clear.

©)

(b) Carry out a quick sort to produce a list of the numbers in descending order. You should show
the result of each pass and identify your pivots clearly.

(4)

When the first-fit bin packing algorithm is applied to the original list of numbers, the following
allocation is achieved.

Bin 1: 14 20 23 15
Bin 2: 17 22 19 13
Bin 3: 25 28

Bin 4: 32

When the first-fit decreasing bin packing algorithm is applied to the sorted list of numbers,
the following allocation is achieved.

Bin 1: 32 28

Bin 2: 25 23 22

Bin 3: 20 19 17 15
Bin 4: 14 13

(c) Determine the value of n. You must explain your reasoning fully.

(3)

(Total 10 marks)

TOTAL FOR PAPER: 75 MARKS
END
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Order of
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Shortest path from A to J:

Length of shortest path from A to J:
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Question 3 continued

A

38

40

23

39

38

35

36

35

36

35

34

41

38

38

35

39

25

32

40

40

40

36

39

37

37

26

33

23

35

25

37

42

24

43

39

34

32

37

42

45

38

38

41

40

26

24

45

40

T|IO/mm o ol w >

35

38

40

33

43

38

40

Leave
blank

J

P 6 9 3 51 A0 8 2 0

EUEE

PMT!

LSRR
KRS,
LRI,
SRR
G,

1909 %
2&%,0
LN
%y

<
0,

¢
S
'
o’
SRR

I
loieteeeletoteteren
LI

SEELWX.
LEENESES

: 1% %
:ég 2l
Y

%
s
3

A
RS
,

e
kS
LAY
é

0
ot
v 196,
<
<

G
f§
XY

M

SR8
LS
o
%

%
&
)

%

0%
KKK IRIHRK AR

I I I
%

I,
oot ot tetetetotetetetedotetotet

¢
boet
Q’
0
bose

%%

¢
5
20%%%
Qf
S5
'8

7

iy
RREFS
Jots el

3

2
Sl S
SRS
B araos
X XK
PO 64 1%
<)
&G‘WQ
X

QOO
R

A
R

XN
otatolettes

!
%o

,é

<5

RELEKLD
% 5

CEOXKAAD
SRR
<X
N
NG

Q>

<>
L
SRR
R
555

Sdododet
deSotesed

D00
botetes

G
foterelotels
oot tetetetetete!

o~
28558

GRS
o2
R

X
095 %S
< X A
SSHELLS,
JoSosesates
25

SRR
(90950509
o



PMT

RS

o0
<

( Leave |
blank

LIS

%
%
e

Question 3 continued

AR

s

s
XA AKX AR A A ARA A A

K
<
&L

o0
X
020!

A B C D E F G H

36 - 35 36 35 34 41 38
38 35 - 39 25 32 40 40
40 36 39 - 37 37 26 33
23 35 25 37 - 42 24 43
39 34 32 37 42 - 45 38
38 41 40 26 24 45 - 40
35 38 40 33 43 38 40 -

K35
CRITESES
..Q‘:

(00
%%

O
RIS

BT
2

,
vl

I O/ m m OO w|>

XX
X
B
LS
X

%5
208
RS

%
SRR

a0
LKL

fotess
d%%’
KK,
%

<X

¢
5085
<
o
o205
5%

<
S
O000%0,
X8
20!
%!

¢
0959
KR
<o
RS
55

<
S
255
X8
35
%!

¢
58
KR

.ﬁ%’.
2%

0

R
0%
02000

%!

QO

KIBES
2R

0£§
R

X
S
37195858
et
%
255

%
<X

OERNRS
LIS
<]
SRS
RS

<
%8
o
XK
%

0.0
0%
b

9
A
%
L
0000,

SRS,
RRLRKLLS

%

<>
20093
9%t
S
9959

X6
RN
Sosetetetetotets
S
(LXK
QRS

%%
<

<

XL

9%
%
QL
%
<X
S

5
0t
doteses
$9%0%9
RS

%
S5

d%ete!

2085

5
2585
58

0%
%
XL

%
<
&L

Q3

<
0%
X

X2
2
X
XL
K5
<O

Seletedel

D
%
deSeel
95%6%5% %% %*

%
<

CRRKAL

IR

(0
8
0%

(Total 15 marks)

95
25

S
S

9

VAL 0 D A0 0 O —
[ [ Turn over »
P 6 9 3 51 A0 9 2 0 urnove



Leavé\
blank
4.
12 F(w) y
13 Z
| i
cw) v O L \KE
! l
| L
5 13 H(7) 20| L(5) \|25
x |\ D@4) |13 20 25
\\ :
\\\\J :
A(5) \ E(7 Y
N ") 1(10) ! M(4)
\ |
\ 20
B(6) 6 J(4) 21
Figure 2
(@)
Immediately Immediately Immediately
Activity | preceding Activity | preceding Activity | preceding
activities activities activities
A F K
B G L
C H M
D I
E J
V= W= X = y= 7 =
y,
10

P 6 9 3 51 A 01 0 2 0

EUEE

PMT!

SXRIS

KA
28238

¢
atetototetss
POAT s
RV
IR

jorety

v »

oo
b

EERLEERILELRIKLIKL AL

IR I IR IR
REEIRRLEEILRLEEILRLEAILRLALLL

K
SO
302

<




PMT

Leave
blank

Question 4 continued

%
e
35

0ot
et
%
LA
258
$00%
betet

<
S
255

X8
000%8s
R

XK
RIS
RRHLRKS
pegesetet
SRS
QRS

OO
LKL
QKK

KL
SR
IRRS

OO
LKL
QKK

KL
SR
!

X

Q0K
295%%
S

<
L2
RS
RIS
95 |, RO OO
PULKD
o et
XK,
s

¢ X R,
K ;yw

09

o%
0

0K

i
%
RRLS

e

K
.
eSe%
etede
RS

e e %%%
SRR
o

o oY .

Sette%

39

5%

\tl

™

otoietetet
”
Sodosobeses
9555

S

S
9%

A
R

¢
%

9%

<5
5

o~

oo

2555

0g%e%s |

SRR IZRE s
KIS,

RRKAKAX

oK
S
S
0008
8K,

OO
QLRI
Soetelotetotet

<
KRS
SRR

RRKAKARA KN

%
<

¢
Sototeteds
S

CRERKRY
ERLI

AR

0%
LXK
Qbaﬂy

%% %%
XK HLIKRIK
KKK

SORRRLSERS

5
S5
5

KK KIAK

2RI

0%

Q4

<2

O
&
o
S
RERRX

<
<

%

X

LIS
SRR
LRLRKRLRS

(Total 11 marks)
\ y,
1

VAL 0 D AU 0 O O 0 A A —
[ [ Turn over »
P66 9 351 A0 11 2 0

EORK
SERRRIRR

SHERES

<
(&S
hosess
55
e
pogole!

%
<

CRLRR

CSIRIEER

%
o%
o%




12

D 3 G 12

Figure 3
[The total weight of the network is 166]

P 6 9 3 51 A 01 2 2 0

Leave
blank

EUEE

PMT!

SHRK
S
Joteotetess

Xy
2
%

0:9%
e
3]

9%

Q005
R
A
o
X
SRS

5
SEA
[
L4,
253

i

I
(¥
o2

5
‘f
T
14
3

R
S

o

> % i
XK

o%

e,

%

X8
%
X

0K
oot
2555

Q0
o %
% % )
00

o
e
Qp

e

%
<
4
2

23
s.
%

%
oS

OIS
g

%
e
o

RIHNR
GRS
$20203070

K
000
OQﬂ%Q

0%
9% % L
SN
&ﬁ&%g

90
3R

%!
2RLLEIRS

<
%

SRS

o2l

5
5
5%
0RREIKKE

RS
CREXKS
HHHRR

&

CRKLKS
CRREKS

SXRERS
XXX



ote%s
RS

>
egadess
000
%

SR8
GRS
Qqﬂf
K55

S
XS
X X
S5
5505
28

&
4%%%’
SRR
S ot setotedetese!

>
o

2K
boes

RRLRLLRLRARLS

QK5

%

<K
<X
5

%
5

oo
DK
RS

y
X5
5

X
%
3

]

S
%!

XXX

X XR
]
o
XX

<
K
255
KL,
2258
P9%8%!

K

<55
9%,

K

o
K5
208
SRR

<X

K
093!
ZRRRKS

&3
e

%ﬂ&&
S

b

QOO
RERRRL,
%
%

SR

<
S
bose%s

X8
2
5

0559

54
<o

oo
K5

<
S
bose%s

X8
29

QOO
SRELRS
X
<50
555
tttete?

QOO
KRR

A

e satetese!
REER

%
%
XK
KL
00‘0
QRRRLLL

S

0%

SRS
(HRKE

o
SN
oY
SRR

R
<X

N

R
v v

v

QRERK

o
255
RS

5

<5
QXX
&I
S S

SRS

<x]
<

XL
KA,

RREILKLS,
Sosesesere!

IR
CSRIISARL

O
02020,

s
boses
%!
detetsiotatotetetes

QLRI

2%
0%
oK
5858
oS

5
&
SO
2
IRRLLRRKLLRRKLELEKS

9.0.9.0,

X XK KK
KKK
So3e20%

X

5

RRELRS
SEKRRLRR
SRS
QLXK
et

25
K
poseds

<
o

&
5

SR
%

5

2o

67
KKK
XX

5

5555
55

K5
AN
s
5
2900

St
S

SOOI 000020304

dtetetetotetetete’s

OKIAEK
SRRLILRLIES
NP R

[J

%
o

XIS

R

ELELARRKL
KGRI

<
KRG RRAEA LK
0’0’0’0’0’0

0.0000000000:.00

<2 J
e esstesssesers

RIICIIIICHIARA >

ORARARIRAAR AR AAKR

5>
oo
80908
5%

2%

%
0%
o%
X2
0%
%
b

Question 5 continued

Leave
blank

Q5

(Total 10 marks)

mOEE

P 6 9 3 51 A 01 3 20

13

Turn over

PMT



0

Leave |
blank

0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180"

Diagram 1

>

J

14

P 6 9 3 51 A 01 4 2 0

EUEE

PMT!

LSRR
KRS,
LRI,
SRR
G,

v ’
S

Ko
festendl

K

s
- "’4
ot KK
R

o %
X3
e
3 ned
R
T
S

Q
3
L
AL
5

5
o
X
%o
S0t

KRR IHR

”
b

%

KERRLEARLKEARRLEK

S

s
BRI,
oo oot e tetetotetetetotetete!

<>
s%’
5L
2
K,

<

<
58
K

é'
SRR

0 0.0.%%
XK
AL
:???\
<Y
s

(0090008,
%

0 00
XK
X
>

19000000,
SRR

RS
00%’ %

K
G
oot etaletotetetetel

3

ool
0%
SRR

<
$56%6%%
%
<
SREKL

SR8
RS

SRKK
ULRIK



ote%s
RS

>
egadess
000
%

SR8
GRS
Qqﬂf
K55

S
XS
X X
S5
5505
28

&
4%%%’
SRR
S ot setotedetese!

>
o

2K
boes

RRLRLLRLRARLS

QK5

%

<K
<X
5

%
5

oo
DK
RS

y
X5
5

X
%
3

]

S
%!

XXX

X XR
]
o
XX

<
K
255
KL,
2258
P9%8%!

K

<55
9%,

K

o
K5
208
SRR

<X

K
093!
ZRRRKS

&3
e

%ﬂ&&
S

b

QOO
RERRRL,
%
%

SR

<
S
bose%s

X8
2
5

0559

54
<o

oo
K5

<
S
bose%s

X8
29

QOO
SRELRS
X
<50
555
tttete?

QOO
KRR

A

e satetese!
REER

%
%
XK
KL
00‘0
QRRRLLL

S

0%

SRS
(HRKE

o
SN
oY
SRR

R
<X

N

R
v v

v

QRERK

o
255
RS

5

<5
QXX
&I
S S

SRS

<x]
<

XL
KA,

RREILKLS,
Sosesesere!

IR
CSRIISARL

O
02020,

s
boses
%!
detetsiotatotetetes

QLRI

2%
0%
oK
5858
oS

5
&
SO
2
IRRLLRRKLLRRKLELEKS

9.0.9.0,

X XK KK
KKK
So3e20%

X

5

RRELRS
SEKRRLRR
SRS
QLXK
et

25
K
poseds

<
o

&
5

SR
%

5

2o

67
KKK
XX

5

5555
55

K5
AN
s
5
2900

St
S

SOOI 000020304

dtetetetotetetete’s

OKIAEK
SRRLILRLIES
NP R

[J

%
o

XIS

R

ELELARRKL
KGRI

<
KRG RRAEA LK
0’0’0’0’0’0

0.0000000000:.00

<2 J
e esstesssesers

RIICIIIICHIARA >

ORARARIRAAR AR AAKR

5>
oo
80908
5%

2%

%
0%
o%
X2
0%
%
b

Question 6 continued

Leave
blank

mOEE

P 6 9 3 51 A 01 5 20

15

Turn over

PMT



Question 6 continued

16

P 6 9 3 51 A 01 6 2 0

Leave
blank

EUEE

PMT!

SHRK
S
Joteotetess

Xy
2
%

0:9%
e
M

9%

QG
S8
-
et
X
IRRRES

5
e
[
L4,
253

i

)\
S5
S

5
‘f
T
14
3

R
S

o

> % i
XK

o%

e,

%

X8
%
53

0K
e’
2555

Q0
o %
% % )
00

o
e
4583

e

%
<
4
2

e
7
%

%
o

OIS
g

%
e
o

RIHNR
GRS
$0°03020°

K
000
0%&%&

0%
9% % L
SN
&ﬁ&%g

90
3R

%!
2RLLEIRS

<
%

SRS

5

5
5
5%
0RREIKKE

RS
CREXKS
HHHRR

&

SR8
RS

SRKK
ULRIK



ote%s
RS

>
egadess
000
%

SR8
GRS
Qqﬂf
K55

S
XS
X X
S5
5505
28

&
4%%%’
SRR
S ot setotedetese!

>
o

2K
boes

RRLRLLRLRARLS

QK5

%

<K
<X
5

%
5

oo
DK
RS

y
X5
5

X
%
3

]

S
%!

XXX

X XR
]
o
XX

<
K
255
KL,
2258
P9%8%!

K

<55
9%,

K

o
K5
208
SRR

<X

K
093!
ZRRRKS

&3
e

%ﬂ&&
S

b

QOO
RERRRL,
%
%

SR

<
S
bose%s

X8
2
5

0559

54
<o

oo
K5

<
S
bose%s

X8
29

QOO
SRELRS
X
<50
555
tttete?

QOO
KRR

A

e satetese!
REER

%
%
XK
KL
00‘0
QRRRLLL

S

0%

SRS
(HRKE

o
SN
oY
SRR

R
<X

N

R
v v

v

QRERK

o
255
RS

5

<5
QXX
&I
S S

SRS

<x]
<

XL
KA,

RREILKLS,
Sosesesere!

IR
CSRIISARL

O
02020,

s
boses
%!
detetsiotatotetetes

QLRI

2%
0%
oK
5858
oS

5
&
SO
2
IRRLLRRKLLRRKLELEKS

9.0.9.0,

X XK KK
KKK
So3e20%

X

5

RRELRS
SEKRRLRR
SRS
QLXK
et

25
K
poseds

<
o

&
5

SR
%

5

2o

67
KKK
XX

5

5555
55

K5
AN
s
5
2900

St
S

SOOI 000020304

dtetetetotetetete’s

OKIAEK
SRRLILRLIES
NP R

[J

%
o

XIS

R

ELELARRKL
KGRI

<
KRG RRAEA LK
0’0’0’0’0’0

0.0000000000:.00

<2 J
e esstesssesers

RIICIIIICHIARA >

ORARARIRAAR AR AAKR

5>
oo
80908
5%

2%

%
0%
o%
X2
0%
%
b

Question 6 continued

Leave
blank

Q6

(Total 13 marks)

mOEE

P 6 9 3 51 A 01 7 2 0

17

Turn over

PMT



18

14

20

23

17 15 22 19 25 13

28

32

P 6 9 3 51 A 01 8 2 0

Leave
blank

EUEE

PMT!

SHRK
S
Joteotetess

Xy
2
%

0:9%
e
M

9%

QG
S8
-
et
X
IRRRES

5
e
[
L4,
253

i

)\
S5
S

5
‘f
T
14
3

R
S

o

> % i
XK

o%

e,

%

X8
%
53

0K
e’
2555

Q0
o %
% % )
00

e
e
4583

e

%
<
4
2

e
7
%

%
o

OIS
g

%
e
o

RIHNR
GRS
$0°03020°

K
000
0%&%&

0%
9% % L
SN
&ﬁ&%g

90
3R

%!
2RLLEIRS

<
%

SRS

5

5
5
5%
0RREIKKE

RS
CREXKS
HHHRR

&

SR8
RS

SRKK
ULRIK



ote%s
RS

>
egadess
000
%

SR8
GRS
Qqﬂf
K55

S
XS
X X
S5
5505
28

&
4%%%’
SRR
S ot setotedetese!

>
o

2K
boes

RRLRLLRLRARLS

QK5

%

<K
<X
5

%
5

oo
DK
RS

y
X5
5

X
%
3

]

S
%!

XXX

X XR
]
o
XX

<
K
255
KL,
2258
P9%8%!

K

<55
9%,

K

o
K5
208
SRR

<X

K
093!
ZRRRKS

&3
e

%ﬂ&&
S

b

QOO
RERRRL,
%
%

SR

<
S
bose%s

X8
2
5

0559

54
<o

oo
K5

<
S
bose%s

X8
29

QOO
SRELRS
X
<50
555
tttete?

QOO
KRR

A

e satetese!
REER

%
%
XK
KL
00‘0
QRRRLLL

S

0%

SRS
(HRKE

o
SN
oY
SRR

R
<X

N

R
v v

v

QRERK

o
255
RS

5

<5
QXX
&I
S S

SRS

<x]
<

XL
KA,

RREILKLS,
Sosesesere!

IR
CSRIISARL

O
02020,

s
boses
%!
detetsiotatotetetes

QLRI

2%
0%
oK
5858
oS

5
&
SO
2
IRRLLRRKLLRRKLELEKS

9.0.9.0,

X XK KK
KKK
So3e20%

X

5

RRELRS
SEKRRLRR
SRS
QLXK
et

25
K
poseds

<
o

&
5

SR
%

5

2o

67
KKK
XX

5

5555
55

K5
AN
s
5
2900

St
S

SOOI 000020304

dtetetetotetetete’s

OKIAEK
SRRLILRLIES
NP R

[J

%
o

XIS

R

ELELARRKL
KGRI

<
KRG RRAEA LK
0’0’0’0’0’0

0.0000000000:.00

<2 J
e esstesssesers

RIICIIIICHIARA >

ORARARIRAAR AR AAKR

5>
oo
80908
5%

2%

%
0%
o%
X2
0%
%
b

Question 7 continued

Leave
blank

mOEE

P 6 9 3 51 A 01 9 20

19

Turn over

PMT



Question 7 continued

(Total 10 marks)

Leave
blank

Q7

20

TOTAL FOR PAPER: 75 MARKS
END

P 6 9 3 51 A0 2 0 2 0

EUEE

PMT!

SHRK
SR
Joteotetess

Xy
2
%

0:9%
e
M

9%

QG
S8
-
et
X
IRRRES

5
e
[
L4,
253

i

)\
S5
S

5
‘f
T
14
3

R
S

o

> % i
XK

o%

e,

%

X8
%
53

0K
e’
2555

Q0
o %
% % )
00

o
e
4583

e

%
<
4
2

e
7
%

%
o

OIS
g

%
e
o

RIHNR
GRS
$0°03020°

K
000
00’%&0

oo 7. %
SLARIK
K

o
SRS
o5e® = 1%
LIRS
0000 %%%

SR8
RS

SRKK
ULRIK



	P69351A_QP_IAL_Maths_WDM11_01.pdf
	P69351A_AB_IAL_Maths_WDM11_01



