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BACHELOR’S DEGREE PROGRAMME (BDP)
Term-End Examination
June, 2013

(APPLICATION ORIENTED COURSE)
AOR-01 : OPERATIONS RESEARCH

Time : 2 hours Maximum Marks : 50
Weightage : 70%

Note : Attempt any five questions in all. Question No.1 is
compulsory. Do any four questions out of Question
no. 2 to 7. Calculators are not allowed.

1. Which of the following statements are true and 10

which are false ? Give reasons for your answer.

(a) Theassignment problem can be solved using
simplex method.

(b)  The optimal values of the objective functions
of the primal and dual problems are not
same.

(c)  Foreach cell (i, j) in an optimal solution to a
transportation problem the value
(ui+Vi_Cij) x,-j=0.

(d)  Foraqueuing model (M/M/1):(GD/ o / o),
if the service rate w increases, the expected
number of customers in the system
decreases.
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(b)
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In the inventory model with finite
replenishment rate, if the replenishment rate
is equal to consumption rate, the holding

cost is 0.

Solve the following LPP using graphical
method.
Maximize 5xq +4x,
Subject to
6xq +4x,<24
x; + 2x,=<6
Xy=2
~x; + xp=1
Xy, X920
A leading firm has three auditors. Each
auditor can work up to 160 hours during
the next month, during which three projects
must be completed. Project I will take 180
hours to complete, Project IT will take 140
hours and Project III will take 160 hours to
complete. The amount per hour that is
charged by cash auditor for each project is

given below :

Project
I I 1
A | 700 400 100
Auditor B | 500 600 700
C | 300 500 400




Find an initial basic feasible solution to the
problem using vogel’s method. Also, find
the cost.

3. (a) Write the canonical form of the following 4
LPP.

Minimize 5x; — 6x, +4x,
Subject to
3x;+4xy+ 63329
X1+ 3x)+ 25325
2x1+5x,—3x,=3

X1, X, 20, x3 unrestricted in sign. Also, write
the dual.

(b) Solve the following profit maximization 6
assignment problem.

Job
1 2 3 4
Al 4 8 10 6
Machine Bi123 77
Cl10 4 9
DI 8 9 11 12
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4. {a)
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A project schedule has the following

characteristics :

Activity | Time | Activity | Time
1-2 4 5-6 4
1-3 1 5-7 8
2-4 1 6-8 1
3-4 1 7-8 2
3-5 6 8-10 5
4-9 5 9-10 7

(i)  Construct the network diagram.

(i)  Compute earliest and latest occurence

times for each event.

Find the sequence that minimises the total
time required to complete the following tasks

on two machines :

Task 1 n im 1w v Vi
Machine A| 6 8 4 12 9 15
MachineB | 8 12 10 7 6 16

Find the total time taken when using this
sequence. Also, find the idle time for each

machine.



5. (a) Alargeservice station has a store room from 5
where the service mechanics take the parts
for the jobs they work upon. The mechanics
wait in the line to get the parts that they
need. The store is manned by one attendant
who can, on an average, attend 7 mechanics
per hour, it is observed that, average arrival
rate of the mechanics at the store is 5 per
hour. Assuming that the pattern of
mechanic’s arrivals is Poisson distributed
and the service time is exponentially
distributed, determine.

(i)  the expected number of mechanics in
the system.

(ii) the expected number of mechanics
waiting in the queue.

(i)  the expected time that a mechanic has
to spend in the queue.

(iv) the expected time that a mechanic
spends in the system.

(b)  The production department for a company 5
requires 7200kg of raw material for
manufacturing a particular item per year.
It has been estimated that the cost of placing
an order is ¥ 72 and the cost of carrying
inventory is 25 percent of the investment in
the inventories. The price of raw material
is ¥ 20 per kg. Find the economic order
quantity (EOQ), the total cost per unit time
and the cycle time.
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6. (a) Use the dual simplex method to solve the 5

following LPP :
Minimize z=2x+3y+z
Subject to
x+y+z=40
2x+y—2z=10
x,¥,2z20

(b)  Find the sequence that minimizes the total 5
elapsed time required to complete the
following task. Each jobis processed in the

order ABC.

Job : 1121345 |6]|7
Machine A :| 14 | 8 7 113 7 9 8
MachineB:1 9 [ 10 11| 6 9 10| 5
MachineC:| 5 6 3 7 1 4 5 6

Find the total elapsed time also.

What would happen if the job are processed
in the order BCA ?

7. (a) Find the shortest path from city Ato City B 5
in the network map given below :
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(b) A confectioner sells confectionary items. 5
Past data of demand per week with
frequency is given below :

Demand/week:| 0 5 10 15 20 25
Frequency : 2 11 8 21 5 3

Use the following sequence of random
numbers, simulate the random numbers for
the next 10 weeks.

35, 52, 90, 13, 23, 73, 34, 57, 35, 83
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(c) UREeT T9&l & $&aH A W TAH Hifeeh
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(b)
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o R @ A e e, AR
T € SN X gUE gl 8, A Eno
T 0 B |

e fafy @ f=fafad LPP &1 3a &N :

S5xq+4x,
1 SATIHAHIEIO HifTT Stefa .
6xy +4x,s24
x; + 2x,<6
Xy=2
—x1+x251
Xy, X, 20
T SHI-AE wH H A o e § 1 s
e dF afEsst # U A & O gow
aE-Tiers ¥ 160 W HH HIA K1 A B
ST 161 g0 B H 180 WS & §HA ¢,
YT 11 140 =2 H R 9REsHT 11 160 ¥ ¥
T e g IREsT &% fau v oan-
wieen S i s & fewma @ R ot 9 A=
T
TR
I I I
A [ 700 400 100

d@E-9iess B | 500 600 700
C {300 500 400
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ara fafy g/ wwen w1 gRfves st e
T TG DINT | FHR! A ol F1d SIS |

3. (a) fy=fafga Lrp %1 fafea w9 # fafge : 4
S5xq —6x5 +4xy 1 Afereraietor Hife,

EEIE]

3x;+4x,+6x329

X1 +3xy+2x325

2x1+5x5—3x3=3

X1, X320, x5 argfasifad g1 ?\,’?ﬁ Qﬁﬁf@'w

(b) Fr=fafad ey efusadiea faas Tren &1 6

T iU :
SIG]
1 2 3 4
Al 4 8§ 10 6
Bl 12 3 7 7
R iC
Ci10 4 3 9
D| 8 9 11 12
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T A STYE! o Feferfad stfierager
CE

Tifafafe | waa | nfafaty | T
1-2 | 4 |5-6| 4
(-3 1|5-718
2-4 11 ]6-811
3-4 11 |7-812
3-5 | 6 |8-10] 5
4-9 | 5 |9-10] 7

(i) e FNW SR

(i) YAH WAl o faw emifue il w9y
i sifaq wifg v Afusfag wisw)

T UH A HH TG I S HIAl W
frefafaa wml &1 U w6 & fau sufed 3
TG 1 ATH FIT

F=H I o0 1w v VI
oAl 6 8 4 12 9 15
gy B: | 8 12 10 7 6 16

T AFT QW F& GHA AN T8 N BIAC |
Y& T fha 99y @rell war § 98 o 9
HITT |
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5. () WA ddR Ry A U WREwE g uda 5
Heorfrar 3197 g for s anel e 4 forg gsi/
UEE T T 1 STfe 9 w9 o feg dhfe
=1 e § gaten LA TSl 81 R H S A
& foru a1 & = ufd ser oitma 7 Ui =i
Tl Y2 F HFA 81 T8 <@ TH [ WA
yfsier % & UgEd ) a5 81 TR
qre ff BT @rm deq % TR o §
i IR Har HI IEEIHG AEfed T ad
m&mw:

(i)  womelt ® depfreRl w1 gt e
(i) wfe H vt X W HeRfTE w1 genfem
seezil

(i) Tl a1 dfe o fEar yontim g
=l ST TSl B

(iv) wenfod 98a S #hfE gomelt o erdra
AT 2|

(b) U FHIA & I faar F e favw a5

% faiar & faw wfa ad 7200 fF.m. &= 9

T STALAFA & | AT ST T 77 o aA1e

S & Hd T 72 SR e T HRo

Al o faw & 25% ¥ we o H

i T 20 9fa feam &1 enfes emdr @mn,

gfd 3% §99 o @G R =% gHA AW

HIST |
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6. (a)
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frefafaa Lep w1 8§ wwen fafy @ za
EaiE

z=2x+3y+z 1 YIAHHR HIfAQ |
Wﬁﬁ:

x+y+z=40

2x+y—2=210

x, Y,z =0

98 SFTHA @ B S Frafafed w1 qa
F o fau erifaa $a e wag B <Fae
FAAT T UAF S H ABC w9 H o 74

SIER 112134 6

B 9 10111 ] 6 10

5
A 14| 8 | 7 (137 ]9

9

4

N D N

qyiHC:| 5|6 | 3|7 5

Fo =T WA ot T Fwie | afg Siret w6
BCA 8 ¥ foham ST @t &/ grm ?

A< feu Tu Fead amfas § w8t A © Wl B FH
EAH Y T HINT ¢

3 o~ 4




(b)
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T gAae fHaEal o=9dr &1 aneral 9fed 9
g " 1 fusel eitener A= foar won #

gm/gaE:| 0 5 10 15 20 25
IR 2 11 8 21 5 3
FrefeEd argfea® demsti % aha g ol
10 98 & ferq =mgfessh demsi &1 srem
%l!au

35, 52, 90, 13, 23, 73, 34, 57, 35, 83
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