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(d) 195 to 215. {2 marks]

(e) 186.5 to 217. {2 marks]

QUESTION 3 [Total = 16]

Given the foliowing data and seasonal index:

Month, Sales
Year 1 | Year 2
Jan 8 ; §
Feb 7 { g
Mar 5 6
Apr 10 i 11
May 9 E 12
June 12 16
July 15 20
Aug 20 25
Sept 4 4
Oct 3 i
Nov 3 7
Dec 9 9
{a) Compute the seasonal index using only Year 1 data. {4 marks]

(b) Determine the deseasonalized demand values using

Year 2 data, and Year 1's seasonal indices. {4 marks]
(c) Determine the trend line on year 2's deseasonalized data. {4 marks]
(d) Forecast the sales for the first 3 months of year 3, adjusting for seasonality. [4 marks]
PART 2 [Answer any 3 questions from PART II] [48]
QUESTION 4 [Total = 16]

Fresh First grocery store faces demand for freshly squeezed orange juice. The daily demand for freshly
squeezed pomegranate juice ranges from 0 to 5 gallons. The grocery store offers the juice in a special 1
litre bottle that will be discarded after a day. Each gallon costs R2 to make and is sold for R5. The daily
demand for pomegranate juice varies according to the following distribution:

Prof. H.M. Campbell



Let X =pounds using Ajax
X2 = pounds using Bilco
X3 = pounds using Hobo

QUESTION 8 MULTIPLE CHOICE [Total = 14]

Answer the Multiple Choice questions on the Sheet provided at back of vour Examination Script.

1. Operations Research is known as

i1]
A) the science of numerical analysis.
B} the science of sensitivity analysis.
C) the science of better.
D) the science of modeling,.
E) None of the above

2. When does P(AlB) =P{A)? [1]
A) when A and B are mutually exclusive
B} when A and B are statistically independent
C) when A and B are statistically dependent
D) when A and B are collectively exhaustive
E) when P(B)=0

3. The following is an opportunity loss table. [11

States of Nature

| Alternatives | A B C

| Alternative 1 90| 85
[ Alternative2 |50 0| 10|

Alternative3 |~ 75| 80 0
l

<

What decision should be made based on the minimax regret criterion?
A) Alternative 1
B) Alternative 2
C) Alternative 3
D) State of Nature A
E) Does not matter

4. The coefficient of determination resulting from a particular regression analysis was 0.85. What was
the slope of the regression line? [1]
A)0.85
B)-0.85
C)0.922
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10.

il1.

i2.

13.

14

C) product demand
D) risk assessment
E) inventory costs

Which of the following is considered a decision variable in the production mix problem of
maximizing profit? [1]
A) the amount of raw material to purchase for production

B) the number of product types to offer

C) the selling price of each product

D) the amount of each product to produce

E) None of the above

When using a general LP model for transportation problems, if there are 4 sources and 3 destinations,
which of the following statements is true? [1]

A) There are typically 4 decision variables and 3 constraints.

B) There are typically 12 decision variables and 7 constraints.

C) There are typically 7 decision variables and 7 constraints.

D} There are typically 12 decision variables and 12 constraints.

E) There are typically 12 decision variables and 3 constraints.

If items being transported must go through an intermediate point before reaching a final destination,
then this situation is known as a(n) [11

A) transshipment problem.

B) assignment problem.

O) transportation problem.

D) intermediate point problem.

E) None of the above

In queuing theory, the calling population is another name for [11
A) the queue size.

B) the servers.

C) the arrivals.

D) the service rate.

E) the market researchers.

A suburban specialty restaurant has developed a single drive-thru window. Customers order, pay,
and pick up their food at the same window. Arrivals follow a Poisson distribution, while service
times follow an exponential distribution.

If the average number of arrivals is 6 per hour and the service rate is 2 every 15 minutes, what is the
average number of customers in the system? [11
A)0.50

B) 4.00

C)2.25

D) 3.00

E) None of the above
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TOTAL MARKS = [100]

FORMULA SHEET
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6. Waiting Lines and Queuing Theory Models
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Table A Normal Probabilities
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Table B BINOMIAL Probabilities

24 AFAENDICED

Proxabinty ol exacts r Ao i S

P

& * il it i Vi A 1.2 PN 1 44t 1S
i i OuEey  UsSMr A 0TEN AT 151
H FERHE i S S ] Gl o8 (o [ R

2 2]
1
-
2 o
i
£
4
i &

]
& o e el e

i D

e

¥

1T
FET & ]

Ty

N g it Ld Me

T &
i
Fd
4
5 DI Bl
A (A
i Ler e TG

[RCEX S
Y
iS55

W

o

005

H T
HOELT) )
N7
weaia

adnt
UMiR
L4878
iHEETT
Afenay

1) 50
R
HYUES
BALE S
LA
At

IR
13541
H s

netas
1370
1 EALY
LT
EHEL ]
ETT T
[IREsE 13

Prof. H.M. Campbell

01228
R 25%)

[ferxs

R P4

G 225!

0iA7E
HL HAR Y
)
I8 Trun
(L1 b
(A
L8 HIE

HAAT
0ohe s
1 BT
MLy
13X L
1E¥ Gi
navy
[ )
0 1iel
ed |s
{16088
gk
L]

1 7204

13 ME

T
£t

[IEEH e

TEE R
HITIE
it

oy

L2y

i
(5]

1 erel

[HEE 15

Wl

T 3Az
412456
[ )
EIAE R 31
Vs
LHLE

1L 20887

{t 30wy

f2T53
iy
ce
TR
HEYE 1Y
L sy
it )=is
i} 2:5%

1 TN

N5nl%
ARG
fLCF

Q428

ERES S

1.3
Qirte
1) T hE
HETERAT]

UGt

RZATH
1303
I 2eT
A s
Huridn
HE 3]
31700
BR et

B8 Bl
1 AT
DS
a2
BYE

L S
92ETH
nALE

G530

gl
£ £
vipIT
L RLE
Bdlis
£ Inds
EHIL
".i."“i' 1

ir1ad |
I
MET
iR
Y
[ER 10 et ]

PO S

ERREIAL
RN
[EREA 0
ONsaS
ol

T

17

114450
S T
[RTRF
A P
(RS
v E S
Gl1es
Pkl &1l

£} Gl
L2k i)

a3 =g

1
k]

Lol
[k MR
Tediy

it i

SLEEbE
%1373

02587

i3 a5
[ K )
F et
R Ol
(LR}
LR
fivalii

It 124

Nk
LXE (R34

[IESREE]
U130
i 2ed3
HS 12
NRTTEL
DoTvd
[
1Higfin

ETE ()
I

Bl b
LY |
[ it

LRI
b1 1]
ih3Tal
BI7ET

Biiku

NRITT

HECEN

P

nGiss

A20] s
0 I%R

ke
NI

giRin

BEEICE

MILE

D BRI
]

NiEs

[ EV EY
I 15a3
L L
LU Fo
U 1502
FEARE PR

1i0e) Sy
[HEL Pt
3382
I A

iy
e L)

[FREETS
105150

I WESH
nITAy
L e
R
LR

B0y




j'l

i r vif)h Lo ded H3F IR a3 d1F £ did L] 055
b1 t ARERS L Iiw gNaak amslo G RLNE £ S (XS 9 13
Pooa¥n aZind flAsd ROSTR DI dgie NeEE shacs
2 RIEST O H2AR2 Q3 O 15ew R EITE T A
Yooodsah pandl nTo2% Wi PRA2y LEIZF nRds
4 LELE Wb 4 82t r2I82 CHICES S 1 1 st S T
5 00022 03K B2 01TE a2l Al 17 0tbe niass
o fGina GHNEE sl U Rl e iide (RI7i2 B RTle

AL

CHENI0

O
LLEE PRI
{irgie
LT Ly il

Y
Gasis adidd
Qs

s Hiedu

iR GEREL N ITT

BAATY Ty (R LS A (O B 1 © B H T
OO0 D0KEN  DOUR 00ssE 64T

iIEG
WEENE
(1] Vs
IR

AR

LR
LA

R

ELILERS
FLinId

44771

2

e
HEENARY

LA
11 | 2t
R [
uitel
LN E0
LR T
11730

[REr Rl

lé PilY (HE
E/ 1 iNE
1E HEL LA OANED fine 1IN HAENNE
i LEEHNN ORGSR fOEENY L TN LF )
Jna RIERLE 21 ngEn [N i
»
.': r AR 106 a3 LATE : DER ] L5
d il AT G G300 GO0 L2y Giso| [ L4
i DI AN GESal G TR nEERr GRS 00 (Bt L]
2 1] GRS wlisr oIldf ey O0EN BEls ERL it
i (K SRS L L TR VS Ao A K WAZE e IERY 1R LA
2 AT RGN U U b SR SR L SEbk TS LR
3 ] At el Ged2E pd2T SEgSs NG s gidn o
i El fE2aE0 B2 LI 8 B TR ) B X S Y (. X N e
5 | OARE BRI ndse G 042 naRgs AagE] it 1554
2 Dieed 0Iiga NITEH OMEM U420 aKDS amsldl 14553
i i bl BOXSe ublAE A3l RIGR O EEL g X ELY
i e S 1SAn GLLIS 0 oaTiA drvadsn LA L IR D
2 HURe GNS 0 lsde G2 GERTE liidas H10EAR
3 Grish adas | LB ol {'e 3pAS 1=

FProf. H.M. Campbell

[ i

vl
TR
.75
[N
423590

BLATE

(] DO

AT G (RHEELO) |
ERLEEL Y Bile Uik
KNS TN gETe QR
LN R AT DHWE G
3 BRRE  QkE  aX)s

L ||

(U 8

BIATE O aITY iyt

19

HIECELS!
e
1) 2%

1.5

Ui
peait
@il
f M3n
IS G TR

tEia3




e 4 1 5%

17 ELaS

1

n
=

K
4 [ 3
2 i
3 (M L
4 iy
LI R
E 1 It
TR LeT
X P
1 Bl

[[FR 2 R

l: (tETNs

i (LY 93
I8 frifa

{iRERS

I

bl

3 Do
LEM

[ETREEE
LS CEX O
LR 4 R 1.5
T Y UL
] B 1 e

12 Glald

ER
A

it |
LEEE il
HEEL YR
AN
T Huk
HAEEE Y
H Y v
T
Wiata
1 LA

FEEE R
D
DN
HEREL N

v|
]
-

»
s

HA A
3% K Bl
MR
i Gl
DT OGeld

fisEl o gl
nil naial
iiigs 06273

AR

SLUMMGT
o TR
DD
i HETL
HEEE ]
MM
HBile
eils

b1 E YR
O RN
onGET

RN
HATE e
THE&AE
HEFHE
AP B
thittiy
0L Thu
HEEY

] S
v s
LA T
i N7

(1504

LR Y
B1E0%

TV B

k) R
B

LKL

P dN [

HEERL
LT LE]

T e
T
Diile 0Ras
i ini= e i
R ]
ARE. T

&1 199

AN B

RAIsR

i
|
I RER

U

{08

AR HN

LT ETR Y

fiosldn
LER Bb
i Visd
EHL )

: H

wat L

e

HEL LIFA)
Ils‘_l?"l'
1T LN
SRR LA
Lt
fidi(ids

i fuy

sz
filgou
L PR
4 [ ien

L CAny

HE L) 1]
TN
EE G X
MR
LHEER

g

SR T
H Y 1
D
1} (N
EALLES

. &

HEE &

(AFN e
R
8 LT

O Qi
B 0
H BN
0.I702

WEZik

THENT
IREXH]
1 3In8E
HE LR

HEIELLE

0 (K

TN
TANEEN
HEL L
HELELE
AL K]

IR &
LR

Prof. H.M. Campbell

21



