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® You should show sufficient working to make your methods clear.
Answers without working may not gain full credit.
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® The marks for each question are shown in brackets
— use this as a guide as to how much time to spend on each question.

Advice

® Read each question carefully before you start to answer it.
® Try to answer every question.

® Check your answers if you have time at the end.

® Good luck with your examination. Turn over

©2021 Pearson Education Ltd.
: P 6 6 7 9 4 A

IR VAVAVAVAV: PeaI‘SOH



Write your answers in the answer book provided.
1. 35 63 29 54 31 28 37 1.7 41 33 22
The numbers listed above are to be sorted into descending order.

(a) (i) Perform one pass of a bubble sort, starting at the left-hand end of the list. You must
write down the list that results at the end of this first pass.

(i1)) Write down the number of comparisons and the number of swaps performed during this

first pass.
3)
After a second pass using this bubble sort, the updated list is
63 54 35 31 37 29 41 33 28 22 1.7
(b) Use a quick sort on this updated list to obtain the fully sorted list. You should show the
result of each pass and identify your pivots clearly.
3
(c) Apply the first-fit decreasing bin packing algorithm to the fully sorted list to pack the
numbers into bins of size 11.5
3)
(d) Determine whether your answer to part (c) uses the minimum number of bins. You must
justify your answer.
(2)

(Total for Question 1 is 11 marks)
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D(5) J(11)

E(7) M(6)
Figure 1

A project is modelled by the activity network shown in Figure 1. The activities are represented
by the arcs. The number in brackets on each arc gives the time, in hours, to complete the
corresponding activity. The exact duration, x, of activity N is unknown, but it is given that
5<x<10

Each activity requires one worker. The project is to be completed in the shortest possible time.

(a) Complete the precedence table in the answer book.

(2)
(b) Complete Diagram 1 in the answer book to show the early event times and the
late event times.
“)
(c) List the critical activities.
1)

It is given that activity J can be delayed by up to 4 hours without affecting the shortest possible
completion time of the project.

(d) Determine the value of x. You must make the numbers used in your calculation clear.

0y

(e) Draw a cascade chart for this project on Grid 1 in the answer book.

(C))

(Total for Question 2 is 12 marks)
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3. Donald plans to bake and sell cakes. The three types of cake that he can bake are brownies,
flapjacks and muffins.

Donald decides to bake 48 brownies and muffins in total.

Donald decides to bake at least 5 brownies for every 3 flapjacks.

At most 40% of the cakes will be muftins.

Donald has enough ingredients to bake 60 brownies or 45 flapjacks or 35 muffins.

Donald plans to sell each brownie for £1.50, each flapjack for £1 and each muffin for £1.25
He wants to maximise the total income from selling the cakes.

Let x represent the number of brownies, let y represent the number of flapjacks and let z represent
the number of muffins that Donald will bake.

Formulate this as a linear programming problem in x and y only, stating the objective function
and listing the constraints as simplified inequalities with integer coefficients.

You should not attempt to solve the problem.

(Total for Question 3 is 9 marks)
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B|2]25 E|5 |56
25 56
Al1]o C|3]35 F|6|63
0 37 35 63
D442 G| 7|66
45 42 74 70 68 66
Figure 2

Dijkstra’s algorithm has been applied to the network in Figure 2.
A working value has only been replaced at a node if the new working value is smaller.

(a) State the length of the shortest path from A to G.

0y
(b) Complete the table in the answer book giving the weight of each arc listed.
(Note that arc CE and arc EF are not in the table.)
3
(c) State the shortest path from A to G.
1)

It is now given that

» when Prim’s algorithm, starting from A, is applied to the network, the order in which the arcs
are added to the tree is AB, BC, CD, CE, EF and FG

* the weight of the corresponding minimum spanning tree is 80

* the shortest path from A to F via E has weight 67

(d) Determine the weight of arc CE and the weight of arc EF, making your reasoning clear.

3

(Total for Question 4 is 8 marks)

TOTAL FOR DECISION MATHEMATICS 1 IS 40 MARKS
END

P66794A 5



BLANK PAGE

P66794A 6



BLANK PAGE

P66794A 7



BLANK PAGE

P66794A 8



Please check the examination details below before entering your candidate information

(Candidate surname

Other names

N\

S

Pearson Edexcel
Level 3 GCE

Centre Number

Candidate Number

Paper
reference

Advanced

.

Further Mathematics

Subsidiary

Further Mathematics options
27: Decision Mathematics 1
(Part of options D, F, H and K)

S

-
Answer Book

.

Do not return the question paper with the answer book.

Total Mark?

P66794A

©2021 Pearson Education Ltd.
11111/

P 6 6 7 9 4 A 0 1 1 2

Turn over

©

Pearson



P 6 6 7 9 4 A 0 2 1 2

<
355
5%

o
odesetotetotetotetete!

tootetetotote
Q9IRS

0000 %% %
0000090000090 %% %

RRRRLRLRL:
SERRRRSIIRK

<
58S
o
A3 oete%
OB
RIS

%
I
o
%

46
de%etete
]

0000,

O
XX

s
S8
SRRy
s ososetetetetetetesesosesetetetetetel 1o
55

G5
bote!

R IRIKS,

%

Sodesetetetotetotetotetetetetetetete?

:.00000000000000
XX
X

RIS
X

%0
%

S5
5
s
0% %

QG
‘:otg o0%¢

2%
KR
095 o 88
2
] <

¢
%
%
o202,
M
SR

oS
%
o%
5
&
Do%e;
5%
%S

000 %

%%
%

XL
KKK

6K
500K
358
RRRRS

¢
%
bole
<
otetetodete?

SIS
X XK SICRK KX

%5
SRXLKS



XX
O
o%

%
3%

S
R

o
0
XX

020!

XX

000

oY
XX

-

X

58

000

00

090085
0o
oo
XS
BoSoasasatetets

58

%

dototes
qp#?“

o
&L

6% %
XX

Question 1 continued

O

0
255
%

%!

%
%

o%%
9%
QL

o

35
5%

00

2

%
XX

0&0

o%

o%%
O

5

&
X
262056256250 % 0%

o%%
o5
XX
o5

X

o,
X

»
XX
0%6%%

22
00

(XK
bo%s

%%
o%

OO
R
R

%%?%&

%%

XXX
XX KK

XX X
2L

o

ﬁ%ﬁ.
RIS
6% 0% %

K XK
<
%S
X
<
b

%

o%
X

%
o5
L

o202 %%%
%
X

0o

:::”
’::
&

0
9%
S

X5

X

<
%!
%020
XXX
%’

%
o5

K
:0
%
00
0%

%
s
o

XX
0.0.0

0
<5
KK

2

o5
o5

&
3%
o
o
X
0

OO
XK
2900

4 %8
S
RLRK

00X
SR80
RRRRK

o2

P 6 6 7 9 4 A 0 3 1 2

3

Turn over »



Question 1 continued
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(Total for Question 1 is 11 marks)
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2. (a)
Immediately Immediately Immediately
Activity preceding Activity preceding Activity preceding
activities activities activities
A G M
B H
C I P
D J Q
E K
F L
(b)
D(5) J(LT) Key:
\ Early
' event
AQ) E@  fge N K(16) (NG time
\ Late
B(8) H(4) \ event
) P(5) K time
] /
II //
1(8) 9
C(6) i L(10) ) A
[I
!
E(7) M(6)
Diagram 1
6
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(Total for Question 2 is 12 marks)

4

24

22

Grid 1

16 18 20

14

10 12

Question 2 continued

AL SEKKAAAK < < < < CEAARD A

IR N RN FEFSEN ) 4 HAENEFI KT AN EONO G322

RSN V) . : LIV LRI AL S50
RIS R R R S IIREEKR

355

5

’
5 ¢ ot boa a8 0 f
55 S REEES?: ZRRRERRRLRRRRRRRRLRRRRKRRRRKS

%

Turn over »

0o 7 1 2

A

P 6 6 7 9



P 6 6 7 9 4 A 0 8 1 2

LRI,
QIRIEIEKKL:
e Sotetototedotete!
S otetetotetotetel

3

53
X

<5

QIRLRLIILIIRL

0000090000090 %% %
bolototetetoseseseseseses

0%

<
£
9%
o20%
355

OO0
X
<
So%e%0:
19399
.0

00000 0.0 0
Soetatetatetatetets

%>
o200

<y

S

(%>
2%

4

= N
M, 5
O EIEILS

XX
8
%

X

Sotatetesetotetotetotetetetedeteteds
RRRRRIILRLRLILLILLKS,

QRKRIKIKR KRR K IKRK
KX

R RRRIIIRREIILK
0900002000000 000000 %00 %0906 % %
RRRIRIIIIIIILLLS,

R
XKL
20000,

%
5%
'S
o

%

%%
’0

0%

29959
Rasetets
K

XX
Deseese!

Sodeseteds
Sootetotete!
355
QR

NS
o tatetetetetetetoteteotes
otatetetetetetetetoteteote%et
oo tetetetotetetetetetels
St ototetetotetete%etets

QRS
S
KK
IS
K




XX
O
o%

%
5%

S
R

o
5%
XX

o208

XX

<&

oY
XX

-

X

58

o

oS

090085
0o
oo
XS
BoSoasasatetets

58

%

%0t}
qp#?“

o
o

6% %
XX

Question 3 continued

O

0
255
%

%!

%
%

o%%
9%
QL

o

35
5%

oS

2

%
XX

0&0

o%

o%%
O

o2

&
X
262056256250 % 0%

o%%
o5
XX
%
o5

o,
%
X

»
XX
0%6%%

22
00

(XK
bo%s

%%
o%

OO
R
R

%%?%&

%%

19e%%
096%%%
096%%%
2L

o

R
SR
CRRRRK

K XK
<
o2
X
<
b

%

o%
X

%
o5
0%

o202 %%%
%
X

0o

:::”
’::
&

0
9%
%

3

X

<
%!
%020
XXX
%’

%
o5

K
:0
X
S
0%

%
%
o2

XX
0.0.0

0
o0l
daols

2

o5
o5

&
oS
o
o
X
0

OO
XK
R
kt@
S
RLRK

(Total for Question 3 is 9 marks)

00X
SR80
RRRRK

oo

9

AR O Turn over »
P 6 6 7 9 4 A 0 9 1 2 urhove



(a) length of the shortest path from A to G:

Key:

Al1]o

B|2]25

E|5]56

25

C|3]3s5

56

F|6]63

Vertex

Order of
labelling

Final
value

Working values

37 35

D| 4[4

63

G|7]66

45 42

74 70 68 66

(b)

Arc

Weight

AB

AC

AD

BC

BE

CD

CF

CG

DG

EG

FG

10
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Question 4 continued

(c) shortest path from A to G:
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Question 4 continued

(Total for Question 4 is 8 marks)

TOTAL FOR DECISION MATHEMATICS 1 1S 40 MARKS
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