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1. A gardener needs the following lengths of string. All lengths are in metres.

43 6.1 5.1 4.7 2.5 59 34 1.7 2.1 0.4 1.3

She cuts the lengths from balls of string. Each ball contains 10m of string.

(a) Calculate a lower bound for the number of balls of string the gardener needs.
You must make your method clear.

2

(b) Use the first-fit bin packing algorithm to determine how the lengths could be cut
from the balls of string.

3)
(Total for Question 1 is 5 marks)

(Click here to go to the answer space for Question 1 in the Answer Book.)

. J
2 R72094A




B 23
8 H
33
A
K
14
25
Figure 1

[The total weight of the network is 299]

Figure 1 represents a network of cycle tracks between 10 landmarks, A, B, C, D, E, F,
G, H, J and K. The number on each edge represents the length, in kilometres, of the
corresponding track.

One day, Blanche wishes to cycle from A to K. She wishes to minimise the distance
she travels.

(a) (1) Use Dijkstra’s algorithm to find the shortest path from A to K.

(i1) State the length of the shortest path from A to K.
(6)

The cycle tracks between the landmarks now need to be inspected. Blanche must travel
along each track at least once. She wishes to minimise the length of her inspection
route. Blanche will start her inspection route at D and finish at E.

(b) (1) State the edges that will need to be traversed twice.

(11) Find the length of Blanche’s route.
2

It is now decided to start the inspection route at A and finish at K. Blanche must
minimise the length of her route and travel along each track at least once.

(c) By considering the pairings of all relevant nodes, find the length of Blanche’s new
route. You must make your method and working clear.

3)
(Total for Question 2 is 13 marks)

(Click here to go to the answer space for Question 2 in the Answer Book.)
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3. The initial distance matrix (Table 1) shows the lengths, in metres, of the corridors
connecting six classrooms, A, B, C, D, E and F, in a school. For safety reasons, some of
the corridors are one-way only.

A| B C D E|F
A | — |12 3224|2911
B |12 - 17 8 o | o
c 32 17 - 4 12 | «©
D 24| o | 4 - o | 13
E | 0o o0 12 18| — | 12
F | Il o | o |13 12 -

Table 1

(a) By adding the arcs from vertex A, along with their weights, complete the drawing of
this network on Diagram 1 in the answer book.

2
Floyd’s algorithm is to be used to find the complete network of shortest distances
between the six classrooms.
The distance matrix after two iterations of Floyd’s algorithm is shown in Table 2.
A | B C D E F
A — | 1212920 29| 11
B 12| - |17 8 | 41 | 23
C 29 17| - | 4 12|40
D 24 36 4 - |53 13
E | o | o |12 18 — | 12
F | 11 23 40|13 |12 -
Table 2
(b) Perform the next two iterations of Floyd’s algorithm that follow from Table 2. You
should show the distance matrix after each iteration.
“)

(Click here to go to the answer space for Question 3 in the Answer Book.)
. J
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The final distance matrix after completion of Floyd’s algorithm is shown in Table 3.
A | B C D E F
A — 12 2420|2311
B 12 - 12| 8 | 24 21
C 28 17 — | 4 |12 17
D |24 |21 4 | - |16 | 13
E 23 29 12|16 - | 12
F |11 23|17 13 12| —
Table 3
Yinka must visit each classroom. He will start and finish at E and wishes to minimise
the total distance travelled.
(c) (i) Use the nearest neighbour algorithm, starting at E, to find two Hamiltonian
cycles in the completed network of shortest distances.
(i1) Find the length of each of the two cycles.
(ii1) State, with a reason, which of the two cycles provides the better upper bound for
the length of Yinka’s route.
“)
(Total for Question 3 is 10 marks)
(Click here to go to the answer space for Question 3 in the Answer Book.)
. J
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4. A linear programming problem in x, y and z is to be solved using the big-M method.
The initial tableau is shown below.
b.v. X y z S S5 S5 a, a, Value
S 2 3 4 1 0 0 0 0 13
a 1 -2 2 0 -1 0 1 0 8
a, 3 0 -4 0 0 -1 0 1 12
P 2—-4M | 3+2M | —-1+2M 0 M M 0 0 —20M
(a) Using the information in the above tableau, formulate the linear programming
problem. You should
list each of the constraints as an inequality
state the two possible objectives
“)
(b) Obtain the most efficient pivot for a first iteration of the big-M method. You must
give reasons for your answer.
(2)
(Total for Question 4 is 6 marks)
(Click here to go to the answer space for Question 4 in the Answer Book.)
. J
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The network in Figure 2 shows the activities that need to be completed for a project.
Each activity is represented by an arc and the duration of the activity, in days, is shown
in brackets. The early event times are shown in Figure 2.
(a) Complete Table 1 in the answer book to show the immediately preceding activities
for each activity.
2
It is given that 4 <x < m
(b) State the largest possible integer value of m.
(1)
(c) (i) Complete Diagram 1 in the answer book to show the late event times.
(i1) State the activities that must be critical.
3)
(d) Calculate the total float for activity G.
(1)

(Click here to go to the answer space for Question 5 in the Answer Book.)
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The resource histogram in Figure 3 shows the number of workers required when each
activity starts at its earliest possible time. The histogram also shows which activities
happen at each time.

number of
workers

3 D — H

1 B E G H

T T T T T T T .
2 4 6 8 10 12 14 16 18 20 22 time

Figure 3

(e) Complete Table 2 in the answer book to show the number of workers required for
each activity of the project.

(2

(f) Draw a Gantt chart on Grid 1 in the answer book to represent the activity network.

C))

(Total for Question 5 is 14 marks)

(Click here to go to the answer space for Question 5 in the Answer Book.)

R72094A 9
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6. The following algorithm determines the number of comparisons made when Prim’s
algorithm is applied to K,

Step 1 Start

Step 2 Input the value of n
Step 3 Leta=1

Step 4 Letb=n-2

Step 5 Letc=b>

Step 6 Leta=a+1

Step 7 Letb=b-1

Step 8 Letc=c+(@axb)+(a-1)
Step 9 If b > 0 go to Step 6
Step 10 Output ¢

Step 11 Stop

(a) For Ks, complete the table in the answer book to show the results obtained at each
step of the algorithm.

€))

(Click here to go to the answer space for Question 6 in the Answer Book.)
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17 19
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e
Figure 4

The weights of the ten arcs in Figure 4 are
17 21 24 14 23 13 15 19 28 20

(b) (i) Starting at the left-hand end of the above list, sort the list into ascending order
using bubble sort. You need only write down the state of the list at the end of
each pass.

(i) Find the total number of comparisons performed during the sort.

©))

(c) Find the maximum total number of comparisons required to sort the weights of the
10 arcs of K5 into ascending order using bubble sort.

1)

It is given that the maximum total number of comparisons required to sort the weights
of the arcs of K,, into ascending order using bubble sort is

An(n—1)(n+1)(n-2)

where A is a constant.

(d) Determine the maximum total number of comparisons required to sort the weights
of the arcs of Ky, into ascending order using bubble sort. You must make your
method and working clear.

3)
(Total for Question 6 is 12 marks)

(Click here to go to the answer space for Question 6 in the Answer Book.)

R72094A 11
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Y y=2x+1

x+2y=12

Figure 5

Figure 5 shows the constraints of a linear programming problem in x and y where R is
the feasible region.

The objective is to maximise P =x + ky, where k is a positive constant.
The optimal vertex of R is to be found using the Simplex algorithm.

(a) Set up an initial tableau for solving this linear programming problem using the
Simplex algorithm.

(Click here to go to the answer space for Question 7 in the Answer Book.)

(©))

J

12

R72094A



( )
After two iterations of the Simplex algorithm a possible tableau 7 is
b.v. S S5 S5 Sy Value
3 1
S 1 —— 0 - 1
5 5
1
X 0 - 0 —-= 2
5 5
11 12
S5 0 -— 1 — 22
5 5
0 2 0 L 5
4 5 5
2
P 0 -+ 0 3 + Sk+2
(b) State the value of each variable after the second iteration.
1)
It is given that 7 does not give an optimal solution to the linear programming problem.
After a third iteration of the Simplex algorithm the resulting tableau does give an
optimal solution to the problem.
(c) Perform the third iteration of the Simplex algorithm and hence determine the range
of possible values for P. You should state the row operations you use and make your
method and working clear.
(Click here to go to the answer space for Question 7 in the Answer Book.) ®)
(Total for Question 7 is 15 marks)
TOTAL FOR PAPER IS 75 MARKS
. J
R72094A 13
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(Click here to go to Question 1 in the Question Paper.)

43 6.1 5.1 4.7 2.5 59

34 1.7 2.1 0.4 1.3

(Total for Question 1 is 5 marks)
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B 23 H

4 16
9 23

33

18

17 6

10 !

14 10
14

10

25 25

Key:

Order of Final

Vertex labelling value

Working value

Shortest path from A to K:

Length of shortest path from A to K:




258 25235555

r D s esssss
R 2RIK

RAILRRRL KRR

KRIRRRL RN

a e

. . SR S8
Question 2 continued TS S
LIRS SRILRKS

Soreosees RRIK

RAILRRRY KLRRLL

KRIRRRL RN

QRKKKK KKK

SRR

RRHLK

KX

PEOS i 305

000
X KK

0020,
X

4
CHLRAHR LR
2 SRKKK,

SIS SIS

KRRHLR ZRALLS
QIR KKK,
e ototete! e Setotetel
2 QKKK
XKL SRS
CRHILLR RILLRS
QRIS KKK,
ool e Setoteel
2 &
RRERK SRS
CRHILLR RILLRS
SRR KKK
R e Setotetel
2 &
XKL SRS
QIR SREKKKL
IR KKK
R o Setotetel
IR &
R8KLRS SR8
5% KRR

DeSototetels
o Setotete!
KRAILHL
prosesetete’
SRLLIX
0% g,
D%l %8
RS
SRERERS
D000 w500
RIS
SRS
0%« a%e?
o 58
dosnsees
KRR
SRS
%%
SRERAIK
ARLS
SRS
o
S 02
SRR
BO%! oreed
5
S5 $252090
KBRS
Do 2%
25
%
%%
AL
Boses rezese
prost feTeres

oS ~ | ol
$REKS S
RS RS
S KKK
oo ootetel S teotetel
RRRRKK LRI
SRR KKK
e ootete! K
SRRUKEK  SKKKK
KRR SRR
SRR SRREL
e tototete! S tetotete!
QRKHKK LK,
SRR SRS
QIR SRIRREL
e Sootete! S Setotete!
QRKHKL LIHKKK
SRRHKK SRS
SEXRKEL KKK
QRKKKK REKKK
o Sototete! dSetotete!
QRKKKL LEKIKK
SRR SRS
SERRKEL KKK
QREKKK KKK
o Sootete! dSetotetel
QKKK 2K
R K
SIREK, XKL
SRR &8
2 g pode’
29 Doses
%
&
%
&
pole:
&
%,
KRR
PO,
&
‘:‘z
&
D% e
Doss
‘:’:’4
R
&3
%
PO
$?r.
0% 7a%%!
S
SO
S

XS

SRS
S a5

XA

T

—

beses—08
OGS
P0Styrars®

SRS

4

OIS

C
2950088

beser—es
2000 7 308
S
KRR
projoseseses
SesssetetsBReto o ote!
batetete XRXXXS
ZIS KKK
SOSOSSoso D SoSootote!
SesssstetsBReto o ote!
XRXRKS RRRXXS

XS %5

XK SRS
SRLRKS LK
CRRXXS XS
SRR CXKLRK

’:

X
X
Do
o

GRS
J XXX
. CRLRKS  HIRIK



SR pstatosor ¢ \
2RIKS 25K
SRR RHKK
URALREL RS
RKKKK KKK
2R Sotetotoe!
2RI 3RS
%5
SRALLRS  SLLRS u i i u
ootetels SRKKKK 1 1
2R Sotetotode!
KERREK LKL
URAULRL LR
ORKKKK KKK
2K Sotetotote!
e 3RS
a 55
. e
J e
S 55 ITGKS
KX KWK
o o ¥
SR S
>, s
dogeTetedes
IR
0.0‘4‘0’0
RIS

pfetetotetese’
c

RIKAKAKZ

K
XK
LS

N

o

o
XX
5

000
IO

OO
QR
¥

i
X
& ’VAVA :
U
LR

o
G ITRARKR
G RRRRRIIILLRRS

K
096%%%
03009
9%
K8
IIEL
(00,000,
KRR
IKKEL
9% XX
KRR
SRS
9% XX
KRR
QKL
00,0099
9% <
KRR
KKK

XXX
3
%%
500 (6 N
XX,
55

0% /0:0
&
)&

%
%
%%
SRR
XA
%00 S
%
SRS %
Bo%ai %%
SSRIERK KXW
0SS B
030200 T 020 1% %059
oS S5
KA s
SIS oSt
SRLRL LOPR
SRR SRS
TR oS
@S e R oo %%
N RS
R3S
S
X
SRTRRS
S5558
JRRRKS
SRR

QL

%
%5

%
oot

o2

o2

12052 0%
hodotetels!

%5

S0RREL 28RS
SR SR
2RI 250K
355 25K5
SRR S8
LRI SRR
2GR 250K
<5 255
SIS K
SR SR
SR 255
KERRXK KX
SRS &K
SR 255
KERREK X
SRR Dosoes
RS 255
p0%%08 SRR
>
w
& T
%0 ~0%8} X2
O8NS &
295 @ )59 ]
S !
o%07¢
XSy X D% s
S S
Z e
5 S B ]
QoM SRS
<5 SIS
g & 4%
- N
o ¢
2
3l 9%
o 9% &%
05057 0 o TR o= 0%
<3 XS b5 g,
) -
SIS SRS
QSRS 5 B
S eSS PSS! roa:
gy 5 S
s o 3o S5
gadald
QS %ot
Sl KGR
RS &
%8 TS
5 KRR
SXIIAS bases < & ok
SRPEEES
&
S
P
0 2 oo
oS
SIS
SRS
&8
RHERKS
Bove; ate!

¢
5
1]
]
55
oot

Jo? 0% 4
X
2 KRE
S
(A’A.:‘. :‘:"“‘:’:
o< %8, & o2e)
25 T S XS
P SN
bo%e!
SRXRLKS AT
Sototetels QKKK
e Setoteel Sotetotote!
KIRREK LRI
Sototetels SREEKK
2K Sotetotoe!
KRR RRERIK O .
:::::::2:: ::::::::::: otal for Question 2 is mar
R Sotetotote!
SRR KRS
Setetee SRRLLRS

5

Turn over »



(Click here to go to Question 3 in the Question Paper.)

000005 QXHXXK

( ) L 8K
SRRRRS  SRLR

Besssesessso B etotototote

SRS 3RS

KIXXLR KL

KLLLRR KL

CRXXLL ZHLLS

R KXXKKK

3 KIXXLR KL
: SRLLLLS SRS
RRRRS SRR

SHXRKS LKL

000050505 SR 4% %¢%0%

HHRRS LXK

(a) $3358
TI XX

— SRS

A B Ty i

XSS

° L

%

2
oS
& =
SRS
% X 00‘ L) ‘.
o%

1% (9% ‘o70%
0% I
D <2 i
.‘.‘ a ”.
12 s sees

&Ko “e

% L
BeSeriitess

- S
%, SRS

% batel @
o Dotoda-ates
13 SRS S
E B o=
B ie
KRS %
e o
KIBLS e
12 S5 B
SIS S
HHHHRR KRR
F SIS B8
RILLKL RILLK
SIS S
HHHHRR RRKKK
SIS B8

SRRIEE SRR
Diagram 1 R
lagra R
prosesesosos Qb osotetetes
HHHHKR KRR

b prososososo QD oSt sese
KIXLLR KLLLES
prosesesoso QD oseseseses
Potesstoreto R Ssto%etote
s S
KIXLLR KZLLLES
- if requi S o
There are spare copies of these tables, if required, on Page 9. S S
X XXX
Lo 058

SO

3rd iteration

A| B C D | E|F

Lot
A — oo
GRS
%&é%&
SILARE
0:020;1:0:0
B S mapnSs
C %
- N3
S
Ko &
X 25
LRSS e
IR SRERREL
D LRI LIKK
— LK Seotee?
RRRXXR ZRRXKS
KRR S
LRKKKXK KKKKK
SRRRLLS SRS
2K 2RRK
SRRRRKS S8
E SRR SRR
e tototete! S tetotete!
— QRKHKK LK,
Soreotetes 2R
D9s0sesess D Sotetotetel
SRRLKS IR
SRRRKS S
SRRIBKE IRRKEL
Soreotetes Ssetotetes
KRR KXXRKK
CRRLLS IR
F - SHXRKS B
2K dSetotete!
SRR RRRKK
KRR
proseseseses
SRBK
Detetotetes
2RI
KRR
KHRREE
i i KRR
4th iteration oS
PO~ 90y
SR
oo o
progs
A | B C | D E F 5
X
bossy ¥
&
A 85
- boset
X
D%t
x5
<5
X5
B - S
Doses TeTe%s
S s
PR0%-avaled
S
D%l
% %
K5 ke
( DS
- 00 ot
3
o
S &
RIS 8
XK 0
KR RS
CEHSS Kom
_ S b
D Do%0 v 0 S Rt
SUTR s
K5 XX
S X
Joso R %!
TR XN
S
%] %
E -
3RS
3RS
3K
3RS
3RS
3RS
F - K
3RS
3RS
3RS
XK
\ J/ SRERKK




XX Ratotetote ol ¢ \
% SRERKS
S05esesess Bessonatets
SRR KHLRRL
SRLLLS SREKES
SRLXLS SRRRKS
pasesete! SRS
%5 %5
9050505038 SRR i i
SRLLLS 3XXRRS u 1 1mnu
SRLLLS SRLRKS
besesesetes Poseatese
KRR KRR
K5 SRLLRS

555

QL
QL
XXX

K2
X

o
%
5

%
5

5
¢
A

X
o0
= %
»
%
<

,
X
RRKS

K

%
255

X

 C

10ea%0%

o%
RS
;% X0
2355

X
<
5IRIRS

o
oS

be%es
%
0958,
5

X
9%
o

090 % % %% % %%

QRRRR

CRRXRK,
0,:.0.

%

XX
XX

QL

%
3XXXS

0
K
20505008

X X

%
%%
5L

boseseses
355
SRXRRS

19%%
X
o0

%
SRR

196%%%

120500050 %%

XX
XX
SRS

QLK

K IRERKKKK
%

SRERRS
8

o
QR

Sor
9 L@ Nese
Teteel

b%e%

Dotodel
RLKS

0507070705057 % %% % %%
%5
35

pasesestetetotose!
%

QLIRS
K

9

9580 » 1959]
508 ==
O 100
ST
908,81 20%9]
587 % %%
S5
S 0

SETK SR
bose 1588 PN

BELS Sl
SRRRLLS SRS
Sotoreseses botoseses

KK L
SRRRRLS SR
Sotoreseses botosoreses

SR SRS
% oS

KK LK

SRRIIE SRR
botoseseses botosoreses

% 35

SRR S8

SRLLLLS S
bogoseseses botososeses

3% 3559

SIS 3888

5 SRS
botososeses

SR SeSotototel

SRRRRS

KRR

LXK

botososeses

botososesed

SRRRRS

Fatetetetele

RS

botososeses

botosesesed

fotorstoete

DO o

SEREERS

R0 T et

<
0203
S
ode;
e

%
'
X

(X
5
L]
%3
KK
RRKS

%
&
o
KX
' i
.

A
RRLLELEES
EPLICS
DS

S0 % 4 Ko %
o2t o

%%

%%

KKK
XK
IR
KD
20308

00,
X KK
X
ndS
>
%%

St S

QR

DS, ravid
o909

0% % %
QRRKS
g

s, v o
XY
boseseses

q&gv %

LIS

XX
2%

0%

%
%

o
00

KRS

oY% %
QR
2L

0% % %%
QK
RRRRRS:

o5
9

QIR

o otetototetotetel

X
55
b9%e%:

2%%%

0000

S
XX
X XK

o5

7

Turn over »



258 25235555

r D s esssss
R 2RIK

RAILRRRL KRR

KRIRRRL RN

a e

. . SR S8
Question 3 continued TS S
LIRS SRILRKS

Soreosees RRIK

RAILRRRY KLRRLL

KRIRRRL RN

QRKKKK KKK

SRR

RRHLK

KX

PEOS i 305

000
X KK

0020,
X

4
CHLRAHR LR
2 SRKKK,

SIS SIS

KRRHLR ZRALLS
QIR KKK,
e ototete! e Setotetel
2 QKKK
XKL SRS
CRHILLR RILLRS
QRIS KKK,
ool e Setoteel
2 &
RRERK SRS
CRHILLR RILLRS
SRR KKK
R e Setotetel
2 &
XKL SRS
QIR SREKKKL
IR KKK
R o Setotetel
IR &
R8KLRS SR8
5% KRR

DeSototetels
o Setotete!
KRAILHL
prosesetete’
SRLLIX
0% g,
D%l %8
RS
SRERERS
D000 w500
RIS
SRS
0%« a%e?
o 58
dosnsees
KRR
SRS
%%
SRERAIK
ARLS
SRS
o
S 02
SRR
BO%! oreed
5
S5 $252090
KBRS
Do 2%
25
%
%%
AL
Boses rezese
prost feTeres

oS ~ | ol
$REKS S
RS RS
S KKK
oo ootetel S teotetel
RRRRKK LRI
SRR KKK
e ootete! K
SRRUKEK  SKKKK
KRR SRR
SRR SRREL
e tototete! S tetotete!
QRKHKK LK,
SRR SRS
QIR SRIRREL
e Sootete! S Setotete!
QRKHKL LIHKKK
SRRHKK SRS
SEXRKEL KKK
QRKKKK REKKK
o Sototete! dSetotete!
QRKKKL LEKIKK
SRR SRS
SERRKEL KKK
QREKKK KKK
o Sootete! dSetotetel
QKKK 2K
R K
SIREK, XKL
SRR &8
2 g pode’
29 Doses
%
&
%
&
pole:
&
%,
KRR
PO,
&
‘:‘z
&
D% e
Doss
‘:’:’4
R
&3
%
PO
$?r.
0% 7a%%!
S
SO
S

XS

SRS
S a5

XA

T

—

beses—08
OGS
P0Styrars®

SRS

4

OIS

C
2950088

beser—es
2000 7 308
S
KRR
projoseseses
SesssetetsBReto o ote!
batetete XRXXXS
ZIS KKK
SOSOSSoso D SoSootote!
SesssstetsBReto o ote!
XRXRKS RRRXXS

XS %5

XK SRS
SRLRKS LK
CRRXXS XS
SRR CXKLRK

.’.’:
XXX
XXX
do%eds
000!

500
3R
o
botet




SR pstatosor ¢ \
2% 3RS
SRIRRKS LRLLKS
ootetels SRKEKK
2K Sotetotoe!
SR CRAR
ootetels SRKKKK u 1 1nu
2R Sotetotode!
KERREK LKL
RHRRS SHXRHK
%Y
- >
. e
$ o
T
b S
00T % SERIFK
000 6 St TSl ¥
S, vy
dogeTetedes
5 g0
b0 ale%
KA
RIS

00202656 %%
323235

X,

SR
St S
Boset =9
g5
S
X
RS vava

<
oPote
KT}

S

KRR

[”

05
58
3
XX
%2

X
32

%%

R

|~
5
%
X

o K
Ky S
208 aa O Sodvi0seses
St Joos] 'Ataress
g o
SR, 090 % ooes

<y 0

255

255
N
LXK N
SXRKR

o’
O 0%
IR

KR
0A00%
IR
55
&
LR RRRAILS
ERHX IR
RHILS 2GRS
SRS SIS
L GRS
KKK RS
SR KRR
SRR SRS
LIS LS
KKK RS
SRS SRR
IR SRR
LIS RILRS
KRRREK KRR
GRALRL  RLELALR
SLRIKS SRR
L 0LRS
KIRREK KRR
GRALRL RN
SGRIKS SRR
LS GRS
SXXXRR RRKLLK
SRODBBEK SRR
KRELS

0o
@5
K
35

()

XX

g X8 . .
e s Spare copy for 3rd iteration
S GRED

P <

QY
B

e 1 %
s

et
R

A| B C D | E|F

<>
QXK
890941
S
S

09%S 508
pro T%teY
002! o
T
oo A
oo
AR
CREESS
Ol S
o0
% Tee%e% _
pote-tod
SRS
093 ate!
b2}
%
KRS
g%@@f
QRS Poost P-o-ue! —
U s
" 4
v/ =
%
SIS TR, & o5
o 8% 09%8..a%¢
058 -~ S0 ot
SRS o
% o D%y _
" 0%
050 1 S0 o TR oS!
020, ot TR oo ~te%s
S5 ~ 1088 SN
KRS ks
SRR KKK
%5 2RSS
KRRREK LRI E
KRKKKK KKK
K Sodetotode!
SR LK,
SRR SRR
etotetels SKKKK
o tetotetel Sotetotede!
KERREK RIS
Sototetels SRKEKK
2K Sotetotode!
KIRREK LIRS
ototetes SRKEKK
I KKK
::::::::::: ::::::::::: S are co for 4th iteration
Sototetels SRKEKK
2R dotetotode!
KERREK LRI
??ﬁfga §§§§$5
)
SINBES SIS A B C D E F
\ SBRERS
YK %
)2 %
o507¢
o209 ol
=5 MRS
%590, KK
SIS

o%

6%
XXX

&

%%
00:‘0
KS

oreets
X

RIS
oq¢¢pq$4§

X X
00

KK,
o
R
L%
S

SR
T

&%ﬂﬁﬁﬂﬂﬁ%ﬁﬂﬂﬁﬂﬂﬁ?

I < B A B o N -~
|

% A
5
50
s
008 oles
TP
00 o
GRS
LR Dosods
IR ILRS
KIRREK LRI
LR SIS
IR GRS
KRR RRERIK
$§$§$ ﬁﬁﬁﬁ? . .
BT (Total for Question 3 is 10 marks)
ERIKHS Pt I J

9

Turn over »



(Click here to go to Question 4 in the Question Paper.)

258 25235555
4 T\ KR B8
QRKEKK REHXKK
SRR SRR
LK 2K
KRIRRRL RN
QRKKKXK KKK
e Sootete! 2R
QRKEKK REHIKK
QI SILRKK
LK 2L
4 KIXXLR KLLKK
. QRKKKK KKK
R e Setotetel
KHHRRR KELXRRK
QRIS LILRKK
SRULRRS SILLREK
SRR IRRHL

prosetatoso QD s

y %"

&

2

o%
Y 4‘?»
L VS

b.v. X y z Sy S5 S5 a, a, Value

S 2 3 4 1 0 0 0 0 13

QS
S TS
a 3 0 4 0 0 | -1 0 1 12 E
:::.;, i’:
SRR
PRogs Ta%asy
0% 0702
P 2—4M SO
- -3+2M -1 +2M 0 M M 0 0 —20M %
LK

2 2 i
PRI KRZER
LTI %0 %
Do%el 0 0%
R 1% <%%
SR LS
0% > TR o %%
SIS 0% 2 %98
CXRLRR RRITRRK

2R 355
QIR SRR
e ootete! R
SRS 2R
IR RRIK
SRR SR
LK RRIKS
KRRHLR ZRALLS
QRKKKXK KKK
e ototete! e Setotetel
SRR KKK,
RLRRLS SRS
SRILLRS LIRS
QIR SRR
ool e Setoteel
SRR KKK,
RLRRS SRS
3R SRRKKK
RRALRS SRR
R e Setotetel
SRR KKK
RRRS SRR
pRasetetoted
R
SR
SRS
SRR
KHHRK

dogeteds
RS
RS
1%
2 2
SRR
XX,

R
ol

x
X
RRKK

OO osatotas
K XRRXS

posetstetotototeses ggﬁg
0

’3 % ot
G SRS
IR Sl
SRR RRRRR
SRR %5

KRXXXR RRRRKS
RRRXLL LS
KRXXKK KRR
KRR KRRRXK
KXRXXR RS
HKXXRKR KKK
HHXXKK KKK
KHHRRK KXXRKK
KEXXRR ZLLLS
KHXRXR LS
HIXXKR KKK
HHHRRK KXXRRK
KRR KXXRKK
KHXXLR LK
KHXXKK KL
SRLLLLS S
SRRRLLS SRS
CRXRKS Seseseseses
KIXRLR KL
KHXXLR KL
SHHHKR RRRRK
SRR KXXRKK
KHXRLR LK
KHXXKR KL
<K
Basese® oot

38

e

prosese
SRRL
S,
SR

Qo

%
X,
Xe
25

00X
5
5
4
|
%,
%5
0%

L
™
;: ¥
o

(XX

Soetetes
\ES
b
<

6
S%tos’
E
900,
2

002
e
o lssted
Soesotess:

%5
00

o
%
2K
QL
55

bo%es
5%

50>
%
XX
.0
Sotetoteletetee!

S
%5
<X
£0%s
20%

%

10



SR pstatosor ¢ \
2RIKS 25K
SRR RHKK
URALREL RS
RKKKK KKK
2R Sotetotoe!
2RI 3RS
%5
SRALLRS  SLLRS u i i u
ootetels SRKKKK 1 1
2R Sotetotode!
KERREK LKL
URAULRL LR
ORKKKK KKK
2K Sotetotote!
e 3RS
a 55
. e
J e
S 55 ITGKS
KX KWK
o o ¥
SR S
>, s
dogeTetedes
IR
0.0‘4‘0’0
RIS

pfetetotetese’
c

RIKAKAKZ

K
XK
LS

N

o

o
XX
5

000
IO

OO
QR
¥

i
X
& ’VAVA :
U
LR

o
G ITRARKR
G RRRRRIIILLRRS

K
096%%%
03009
9%
K8
IIEL
(00,000,
KRR
IKKEL
9% XX
KRR
SRS
9% XX
KRR
QKL
00,0099
9% <
KRR
KKK

XXX
3
%%
500 (6 N
XX,
55

0% /0:0
&
)&

%
%
%%
SRR
XA
%00 S
%
SRS %
Bo%ai %%
SSRIERK KXW
0SS B
030200 T 020 1% %059
oS S5
KA s
SIS oSt
SRLRL LOPR
SRR SRS
TR oS
@S e R oo %%
N RS
R3S
S
X
SRTRRS
S5558
JRRRKS
SRR

QL

%
%5

%
oot

o2

o2

12052 0%
hodotetels!

%5

S0RREL 28RS
SR SR
2RI 250K
355 25K5
SRR S8
LRI SRR
2GR 250K
<5 255
SIS K
SR SR
SR 255
KERRXK KX
SRS &K
SR 255
KERREK X
SRR Dosoes
RS 255
p0%%08 SRR
>
w
& T
%0 ~0%8} X2
O8NS &
295 @ )59 ]
S !
o%07¢
XSy X D% s
S S
Z e
5 S B ]
QoM SRS
<5 SIS
g & 4%
- N
o ¢
2
3l 9%
o 9% &%
05057 0 o TR o= 0%
<3 XS b5 g,
) -
SIS SRS
QSRS 5 B
S eSS PSS! roa:
gy 5 S
s o 3o S5
gadald
QS %ot
Sl KGR
RS &
%8 TS
5 KRR
SXIIAS bases < & ok
SRPEEES
&
S
P
0 2 oo
oS
SIS
SRS
&8
RHERKS
Bove; ate!

¢
5
1]
]
55
oot

< [ %
X
o KRE
S
(A’A.:‘. :‘:"“‘:’:
o< %8, & o2e)
25 T S XS
350 ~ N 8% % o%
% (009
SRXRLKS AT
KIBBEE  JEBIEK
096%%6%% 096%0%%%
KIRREK LRI
KIBIRE JEBIKK
096%%6%% 090%0%%%
QX [90%%%
SR S i i
SRELBK SELBRe otal 1or Question 4 1S 6 mar
IR KRKRKX 096%0%%%
SRR KRS
029,099, [9.0,9.0.9.0]

Turn over »



(Click here to go to Question 5 in the Question Paper.)

-
5.
Immediately Immediately
Activity preceding Activity preceding
activity activity
A F
B G
C H
D J
E K
Table 1
(b)
(c)(@)
4 D(x) 14
\
\
\
N i
\\ :
A(4 N G@3 |
) 5 3) | o
\ |
\ I
\\ |
0 B(5) R !
|
M 22
|
|
|
C(7) E(4) H(5) i
Key: | K(6)
Early :
event 7 16
time
Late F)
event
time
Diagram 1
(c)(ii)
L
12



( N
~
2
N _ e St
@\ m
Al
o A
@\ R]
o L e e — - w
S » =
[ o0 _| .m
<] m — p=
= 173
m E %)
£ e L e e — - =
z Z © o
e I R i u.01
S
L e e — o — - -
g
= MII e “
= &S O T — 4 ~
M L e e — -
AN
(o] — —
2 =
M L e e e e e e e e e e e e e e e e - - .n
< ©
= L
—
S
S L e e — -
[ SR
m_m o —
m 1
HW Ll
O+ — — — - - e e e e e e - -
=
> <t 4+ — = = = — e — - = = - = — — — — -
= < an) O A =
M |
AN — — e
ode - e e e e e e e e e e e e e — -
= L
~
\, J
(X AN OO
SRR ) B R R R S R R R RRRELKS ; 0 RIIIRIILRLRIILRLRS |
2R > A IR KRR KK R 5 RS 3 -
oo tasevetetetevetets - & ) Y 0 OO e e oo a e tesotote > X 1 3 RGIRIIRILRS ; PRRHILLRIEILKS
CRRIIIILLLRRIS N ] V) s sososo e te e oo ososeosetesesesesesens, ' S B0 O e OO e e s eseseteteteteseseseoseseseteds | Se ] OO e et esesesesesetetetetes
2 RRIRIAILLIILRL R KRS O R R IR IR RH K GRRRRIIERRRIHIIIILLLLIIIIIIILKK SOIRRLRIILEE
RRRRHRLLRRIRLLRILLRRILLRILLRRIRLLRILLZRILR RRRRLRILLRILLRILLRILLRILLRIKLRIRLRK RRRRRLRRIRLRRRLRRRLLRILLIRIRLLIRILLRILRL ootetetete
OIERRAAK A AL IR AL A AAAK OIEERIAK AR
o20teotetotetetetetets RIS IR SRR S SRR RRRRRKRERIELSERIRRKS dedotetetotetotetototetotetotete!
ottt otetetetotetetete! W TE00 by o] g8 0 S rd 34 (om0 18 o) i oo ete e oo oo totete ot o oo totototatetess: 1o ¥ oo 8 A q 8 | oot S o e e e oottt e T o 8 IR T EINI T L OISttt e tetetotetetetotet
S tetotetetetotetetetotete? EINETHES SARE A S SELRELELLILLEIIEILEEYC & : T 1 et ettt tetetetetotetetetotetetetotetetet 1o | & 1N\ I} RIEEINK y oot et e tetetetetetetetel
Sodeletototeletetetete %% B SHBN SIS BRI RIS IR 050K ILLIELL M NS 1 0, Neteletetoteletoteletetoltetetoto e o tote e o totete% > o ok & 5 3 SoLLR %ot % odedeleletetetetetete%e% %%
20200l OO e s e e o Te oot o tetetetetotetotetetotetotetototetotetetotetes O T ettt ot o tete o tetotetetotototetototototetototetotetensteteteteds Lot tetotetotetotetetotetotetets
QLK KRR REREREREREEEEEEEEEEEEEEEEEEEELELEEEEEEEEELEELELELLK, 88 EEEEEREEEEREEEEREEEEEEEEEEEEEEEIEEEKEKS, 0000020200000 %0 %0 260626 20062626%6%

13

Turn over »



(C
lic
k
h
er
e
to
g0
to
Q
u
e
Stion
6
in
th
e
Q
u
es
tio
n
P
a
pe
r)

.
tm Yo
ay u
m
1 a
ot 'y
e ot
n n
e e
C e
e, d
SS
ry tO
to e
n co al l
p th
le er
a te (Y
a l A
b th inth
e bo is t
X a
e b
AY l
c I e
n
e
a
C h
Ju ro
tp W.
&
«»
pIogs 25
pross
poss S5
pRots
plols 35
pross
pLods
:::0 2% ::.0
«» X% »,o’o
5 o o,o’«.’
0% w‘o’o‘o’o
2 »,o’w,o‘
S
»,0’«.0‘
0.0:::::’,0
w‘:’f,:::
:f
O ] *’f
%
X
0%
] X%
&
:2:‘
.0‘10
.{» 1...
_"a.’
=
.,.*
5
% 0::’ e
\ 0».0‘ % -
5
<% 0.0’0 &L 0‘)»
0».0‘ % @‘0
o,o‘o %
6% pooss 2
.o‘o 0,0’00,0‘0
.o’o 0.0’0.0’0.0
% o.o’w.o’o
0.0’0.0’0.0
o.o’w.o’o
o.o’».o‘o
o,o’o,o‘»
0.0’0,0’»
o.o’w.o’o
:gztzgztzz
:gztzgztzz‘
o.o’w.o‘,o
gztzzgztzzz
o.o’w.o’o
:::"'.,::‘
oo %
,00
0.0
0.00
"“
.o’t-
0,0“
S
..0‘,
0& 8.0
w«'o $
»A‘o.‘
v»i
55
&L
5
2
2
X2
2
&2 :33
00.0« ‘0‘
000‘ .»}.o’
‘Q’.O ’Q’Q
..0‘»3,0‘0
w’o’«,o’o
!
«,0‘«,0‘0 o.o""
»0.0’0.0’0 0,0’:6
«».0’,0’0 0,0’00:0‘0
«o,o’w,o‘ o,o'wo‘o‘
::::::‘f.tz ::::‘:::2:
«0,0’0,0‘0 »,0’9,0’.0
»0,0’0,0’0 ».0’0.0’.0
«».0’.0’0 w‘o’o‘o’o
:::gztzgztz ::::3::.‘2:.
»0,0’0,0’0 ».0’0.0’.0
«».0’.0’0 w‘o’o.o%
«o,o’w,o‘ »,o‘w,o‘
.‘o»o,o‘o »,o’o,o’.o
S5
w‘o’o.o%
"3:%2’2550
.o’o
o
&
prosi
S
00.‘: o
»,002.
»,&‘. %0
’%‘"2‘.“
““‘vj”
0«‘ s
»&’10‘»
».%' i».‘
poose 10,0
»; ’,,o’
».0 0
0»"0-.0‘
00&«"0.0
o““«
. 5
'§
J/
& 9]
8
:::::‘::zz
o.o’o,o‘»‘
0»,0‘0«0
000.0‘.0’0
”:g:t::::
o,o‘»
3%

14



SRZER KL% )
2RIKS 3RS
SRRZK 3888
SEKRKEL KKK
RKKKK KKK
2R Sotetotoe!
2RI 3RS
%5
SRR SRR u i inu
RKKKK KKK 1 1
5@??? %%gﬁ? 7 4 4 9
RIS SKes 1 :2], :2 1 :Z3 ],3 ],5 1 :ZE; :2()
LS %%
RS
o L
SSRGS
S0geTetosos (o
SSIL
S
2SS
00T o 5%
AGIXKL
e
XS
e 08
T
SegeTatrset
090 a0
%
e}
X
S
RIS
LIS
o "
090 1909
203010, 1992
058 1 lo%s
SRELKR
2 XS
-
.:‘;v;::::’
Sttt fogs

G

SSORIRIIXRKS
SRR

oo %
g%:%
Y

0%

X
090000000 200000000000 000 0 %%

R
8

REARHHHKRLRLRLAKHKKS

SR

S RRRIRIIIIIIKKS

“‘..0.000000000000000
%%

S tetotetotetetotetotetetotetotetetotes,
05

Sodesetotototetotetotetotetototetete?

0% %
%
RRRK
2
23R
RRLRLS

o%
X5
RS
i
5

S
508 ==
KX
SKRBHXL
SIS
oge%a%%0%]

PRI e
00
55
0
6%

%%

f'
o5
208
5
%5
5
%5
:’
&
25
5
S
5

0>
09583
30005
%5
o

6
%
00

55

%
000

o5
QR
5SS
00

oS
35S

o%

ﬁ?@@@? 55355
LRI SRS
CIRAHRS SRR
<555 RS
SRIRRKS KKK
SILREKS SRR
CSIRAHRS SRR
CHRRIKS C5RHKS
SRIRRKS KKK
ILRIKS SR
CIRAHRS SRR
KERREK LRI
SRR SRR
CRAHRS XK
KRS SSRHKS
L
w
3 % - O
. <
4 s
O SERRRLS
» P
oo 55 S AR
BEBEES A
=5 S
2009098 bogee 00!
S S XS
PN QRRIIMKS
YR <SR
S ont %S SRS
ool SRINKS
NI QS
SRR SKommme,
S oscs
<5 Dogs s

%%
33

7

o
o

XXX

XK
N
%

(XS
prosegesecs
PHE]
3% %
RS

0%
X X
S5
1
%

0%
33
X
%
%

(00
KR
QK58
EARED
oS0,
3R

DOS, 1o 9]
5 SSOYX
D0 e
35 S g5
ST
9% 1088 S
oge  Jot ST
gvavad %
~
KETKS bose, &
dog tolotel S
030, %t boser %o,
TP SN
00 o &S
S .
QRXHXRS QXHHRL
9, SR
IR SIS
IR ILRS
KIRREK LRI
LXK RHHLLR
IR SIS
IR GRS
KIRREK LRI
LXK KHLLR
IR SIS
IR KRS
SRR KRS
%ﬁ%&? %%@%5 \ y
ERIKHS SREKHKS

Turn over »



258 25235555

r D s esssss
R 2RIK

RAILRRRL KRR

KRIRRRL RN

a e

. . SR S8
Question 6 continued TS S
LIRS SRILRKS

Soreosees RRIK

RAILRRRY KLRRLL

KRIRRRL RN

QRKKKK KKK

SRR

RRHLK

KX

PEOS i 305

000
X KK

0020,
X

4
CHLRAHR LR
2 SRKKK,

SIS SIS

KRRHLR ZRALLS
QIR KKK,
e ototete! e Setotetel
2 QKKK
XKL SRS
CRHILLR RILLRS
QRIS KKK,
ool e Setoteel
2 &
RRERK SRS
CRHILLR RILLRS
SRR KKK
R e Setotetel
2 &
XKL SRS
QIR SREKKKL
IR KKK
R o Setotetel
IR &
R8KLRS SR8
5% KRR

DeSototetels
o Setotete!
KRAILHL
prosesetete’
SRLLIX
0% g,
D%l %8
RS
SRERERS
D000 w500
RIS
SRS
0%« a%e?
o 58
dosnsees
KRR
SRS
%%
SRERAIK
ARLS
SRS
o
S 02
SRR
BO%! oreed
5
S5 $252090
KBRS
Do 2%
25
%
%%
AL
Boses rezese
prost feTeres

oS ~ | ol
$REKS S
RS RS
S KKK
oo ootetel S teotetel
RRRRKK LRI
SRR KKK
e ootete! K
SRRUKEK  SKKKK
KRR SRR
SRR SRREL
e tototete! S tetotete!
QRKHKK LK,
SRR SRS
QIR SRIRREL
e Sootete! S Setotete!
QRKHKL LIHKKK
SRRHKK SRS
SEXRKEL KKK
QRKKKK REKKK
o Sototete! dSetotete!
QRKKKL LEKIKK
SRR SRS
SERRKEL KKK
QREKKK KKK
o Sootete! dSetotetel
QKKK 2K
R K
SIREK, XKL
SRR &8
2 g pode’
29 Doses
%
&
%
&
pole:
&
%,
KRR
PO,
&
‘:‘z
&
D% e
Doss
‘:’:’4
R
&3
%
PO
$?r.
0% 7a%%!
S
SO
S

XS

SRS
S a5

XA

T

—

beses—08
OGS
P0Styrars®

SRS

4

OIS

C
2950088

beser—es
2000 7 308
S
KRR
projoseseses
SesssetetsBReto o ote!
batetete XRXXXS
ZIS KKK
SOSOSSoso D SoSootote!
SesssstetsBReto o ote!
XRXRKS RRRXXS

XS %5

XK SRS
SRLRKS LK
CRRXXS XS
SRR CXKLRK

.’.’:
XXX
XXX
do%eds
000!

500
3R
o
botet

16



SR pstatosor ¢ \
2RIKS 25K
SRR RHKK
URALREL RS
RKKKK KKK
2R Sotetotoe!
2RI 3RS
%5
SRALLRS  SLLRS u i i u
ootetels SRKKKK 1 1
2R Sotetotode!
KERREK LKL
URAULRL LR
ORKKKK KKK
2K Sotetotote!
e 3RS
a 55
. e
J e
S 55 ITGKS
KX KWK
o o ¥
SR S
>, s
dogeTetedes
IR
0.0‘4‘0’0
RIS

pfetetotetese’
c

RIKAKAKZ

K
XK
LS

N

o

o
XX
5

000
IO

OO
QR
¥

i
X
& ’VAVA :
U
LR

o
G ITRARKR
G RRRRRIIILLRRS

K
096%%%
03009
9%
K8
IIEL
(00,000,
KRR
IKKEL
9% XX
KRR
SRS
9% XX
KRR
QKL
00,0099
9% <
KRR
KKK

XXX
3
%%
500 (6 N
XX,
55

0% /0:0
&
)&

%
%
%%
SRR
XA
%00 S
%
SRS %
Bo%ai %%
SSRIERK KXW
0SS B
030200 T 020 1% %059
oS S5
KA s
SIS oSt
SRLRL LOPR
SRR SRS
TR oS
@S e R oo %%
N RS
R3S
S
X
SRTRRS
S5558
JRRRKS
SRR

QL

%
%5

%
oot

o2

o2

12052 0%
hodotetels!

%5

S0RREL 28RS
SR SR
2RI 250K
355 25K5
SRR S8
LRI SRR
2GR 250K
<5 255
SIS K
SR SR
SR 255
KERRXK KX
SRS &K
SR 255
KERREK X
SRR Dosoes
RS 255
p0%%08 SRR
>
w
& T
%0 ~0%8} X2
O8NS &
295 @ )59 ]
S !
o%07¢
XSy X D% s
S S
Z e
5 S B ]
QoM SRS
<5 SIS
g & 4%
- N
o ¢
2
3l 9%
o 9% &%
05057 0 o TR o= 0%
<3 XS b5 g,
) -
SIS SRS
QSRS 5 B
S eSS PSS! roa:
gy 5 S
s o 3o S5
gadald
QS %ot
Sl KGR
RS &
%8 TS
5 KRR
SXIIAS bases < & ok
SRPEEES
&
S
P
0 2 oo
oS
SIS
SRS
&8
RHERKS
Bove; ate!

¢
5
1]
]
55
oot

Jo? 0% 4
X
2 KRE
S
(A’A.:‘. :‘:"“‘:’:
o< %8, & o2e)
25 T S XS
P SN
bo%e!
SRXRLKS AT
Sototetels QKKK
e Setoteel Sotetotote!
KIRREK LRI
Sototetels SREEKK
2K Sotetotoe!
KRR RRERIK O .
:::::::2:: ::::::::::: otal for Question 6 is mar
R Sotetotote!
SRR KRS
Setetee SRRLLRS

Turn over »



(Click here to go to Question 7 in the Question Paper.)

X
35
d0%ed

%%
%
0%

( )

(0>
25
28
&
dedotete!
%5

00%’00
XK
XXX

XX
0o

XK
o0%
55

3K
208!
00!
258
KKK,

¢

KRR

RRREEKIIRRS
o

<
5
X

7.

%%%
195%%
$%%
19%%
6% %
0%
KKK

%

XX

9

% X
%%
9%
KKK

<>
<5

b1 %
t”’
S
KX,

S e
XX
& NG5
b <0
RS doge” it
SIS S
5% IR
S QRIS
2R dogaseseses
QRS IR
LR R
5 SR
SRR SRS
KKILRRL S
SRR LIRS
LR L
35 SRS
SRR SRS
KRILRRL S,
QLRI SRR
LR L
35 SRS,
SRR SRS
R RIS
QILRIIERS SR
LR GRS
35 SRS
SRR SRS
R R
QIR SRS
LR RELS
KL KKK
R R
LIRS SRS
LR L
SRR SRR
5
PAVAN
o
2950 o> OSSR OO0 %059
2% @ )50% DR 7%
2900, Loto R O%e! ~ "%
020~ 0008 Qo0
SRS SKBR
'0“"‘0’0‘ SR S
SR S g
D05 « catet
poseze--Sed
PIOS = 499%

0%
0.0
2555
R
39
el
<X,

L

S
AL
DOSo T019%
D% rerates
S eSS
0o
S0
o
KRE
0.0"}000
prose
pooX
KN
Bosee-%S
bo%er"
Dotosenngs
&
bo%el @
o
QXXX
KKK
S teotetel
SR
SRE S
R SRR
SRRUKEK  SKKK,
SRR IR
ZRRLRRE  SILREK
SR 5888
KHHRRK KXXRKK
SRR IR
b Val S5 g
V. X y aluc s
RAILRRL KRR
KRIRRL RN
KRR LR
QRKKKL LEKIKK
SR I
SRHLRR IR
QLRI &
SR8 88
SRKE &%
XRRRS XS
o2 &5
3RS
X
KX2
Boser
boe,
CBes
L
00070
&
&
o
K
K
Kpen
KR
3L
boseto
R
P
9
prost,
&
o
DS 858
5
botel.
PO
ool
pRose
S
=
SOFS
Bove, & %
X S
(b) s
SR
0 % 308
000 7 1o
XRS5
GRS KKK,
XRULRR RIS
QLRER SR
CLRAHR SR
IRUIRR KKK
XRLRR R
QLRIR SR
CLRAR SR
RIS SRKKK
R 2RI
XRLRR R
SRR S,
. S KSR

18



0%

090%% %%
00000,
S
KKK
XK KKLX
0000
26565 %%

%
RS

%%
SRS
SIS
X X

00
3
%5

QIR
&

&

RS

1959:99%%
5
XX
3RKS

%
0t
35
00
%5

&

QR
NS
092

=

S0 e e e
XXX
RN
SRR

1
oo s tere!

XX

05%0%%%
GRRR
QLRI
3XXXS

96%%

SRR

o5

0000:::%’"

Stetototetetotetetetotss

2RI
Sesasesesesetetetets

090%09:%%
XX o3

RRKKL
LK

Sototodet
S
%S
28

XRKRRRKKL

5
L@ %
LS
o

196%%%
XX

2RI

o
&L

KK IRRREK KRR

050%% % % % %% % % %%
00K
RS
K
RS

K

)
K
SRR

SRR
(@

X,

RS

2R
:’ “:’:‘:‘ o
SRR

CRRRRIHTK

REXRRLLRRK

%
09583
%03
%!

05070505 % % %
RIS
5
355
35

050505 % % % % %%

X%
1000
5
SRR
o

0%%% %%
196%%
69%
s

120 %%
XX
SRS
bo%es
55
0

2R
XS
petetetetetet

S
&
255

2

5%
o

<%

o%
X
X
O

%5
35

XX
o%%
o20%

XX

35
2950083
3RS

X5
5

e
XXX
o%

RRKK:
Se%%otososetetetes
poocs

?;0
XXX
S
o

QK5
K
R

12070 %%
KK
55
KES

o5
%

%
XK

S

2L

255

%
!
o2

o
<
25
0K
KKK

3
5
0
0
00

40208
0o
%!

O
XX

R IILAKS
8
KKK
305
X
2

GRS
QL
000
00

RS
2K
2RSS
beseseses
KRR
XRRLLRRLLRRLLRS

K
020

Y008
&
5
R

<
K
2

=1
k B 8
X
RRKR

%%
036%%%
o5

090%%%%% o%
090%0%0%%6 %% %%
bototetetetetetetets &
0020002600265 %%

KEEL
KBS
RRKS

K
555
05
0.0
26%%%

odetetetetotetotete%s
<
ode%ed
%&
XX

&&@000000000
RS
X KKK XK
000000 0%
0090 0:% 0%
SIS
SRS

2
2K
28

00008

%6200}

QR

00
oo
%
0%
5%

¢
X%
255
28
355
S

KIS
RIERKAKKL

%ﬁpq?ﬁg
%

SRR

000
0%

o
7

%

X
X X

SEe™
S

0O
55055

%

%%
K
P

o
X
ROt
XBBTXS

%%
ol

Question 7 continued

b.v.

Value

| —

Sl 1 - 0 1
5
1

X 0 = 0 —— 2
5 5
11 12

S5 0 —— 1 = 22

W

2
P 0 —+= 0 -——+ S5k+2
5 5 5
b.v. Sy S5 S5 Sy Value Row Ops
P
Spare copy
b.v. Sy S5 S5 Sy Value Row Ops

19

Turn over »



7

Question 7 continued

(Total for Question 7 is 15 marks)

TOTAL FOR PAPER IS 75 MARKS
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