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BACHELOR’S DEGREE PROGRAMME
(BDP)
Term-End Examination
June, 2024

(Application Oriented Course)
AOR-01 : OPERATIONS RESEARCH

Time : 2 Hours Maximum Marks : 50

Note : (1) Question No. 1 is compulsory.

(it) Answer any four questions out of

question nos. 2 to 7.

(i11) Use of calculator is not allowed.

1. Which of the following statements are true and
which are false ? Give a short proof or a
counter-example in support of your answer :

5x2=10
(1) If an item is ordered frequently, then the
risk of running out of stock is least.

(i1) In deterministic queuing model, arrival

rate must not exceed the service rate.
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(i11) The critical path of a project network

(iv)

V)

(a)

represents the minimum time needed to

complete the project.
A necessary and sufficient condition for a
basic feasible solution for a minimization

LPP to be optimum is that all Z;-C; =0.

If dual has an unbounded solution, primal

has a feasible solution.

A firm produces three products A, B and C.
It uses two types of raw materials I and II
of which 5000 and 7500 units respectively
are available. The raw  material
requirements per unit of the products are

given below :

Requirement per unit of

L product
material
A B C
I 3 4 5

IT 5 3 5




(b)

(a)
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The minimum demand of the three
products 1s 600, 650 and 500 units
respectively. Assuming the profits per unit
of A, B and C as ¥ 50, ¥ 50 and ¥ 80
respectively. Formulate the problem as
LPP model in order to determine the

number of units of each product which will

maximize the profit. 5
Use the graphical method to solve the
following LPP : 5
Maximize :

2 =2x; +3x,

subject to the constraints :

X, +x9 <30
X —%9 20
Xg 23
0<x, <20
and 0<x, <12.
Use simplex method to solve the following
LPP: 5

Maximize :

Z2=2x — Xy +Xq
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subject to the constraints :
3%, + x5 + x5 <60
Xy — X9 +2x5 <10
X +X9 —Xq <20
and x;,%9,%3 20.
(b) Give the dual of the following LPP : 5
Minimize :
z2 =2x, +3xy +4x4

subject to the constraints :

2% + 3%y +5xq 22
3%, + Xy +7Tx5 =3
X; +4x, +6x5 <5
X,%9 20 and x5 1s unrestricted.
(a) Use two-phase method to solve the
following LPP : 5

Maximize :
2 =3x; +2x,

subject to the constraints :
2%, +x9 <2
3x; +4xy 212

xp,%9 2 0.



[5] AOR-01

(b) Use dual simplex method to solve the

(a)

following LPP : 5
Minimize :

z2=3x; +x,
subject to the constraints :

X +xy 21
2, +3x9 22
xp,%9 2 0.

Given x,5=50 units, x;,=20 units,
X9y =55 units, x3; =30 units, x5 =35
units and x5, =25 units. Is it an optimal

solution to the transportation problem : 5

Available

Units
6 1 9 3 70
11 5 2 8 55
10 12 4 7 90

Required
) 35 50 45
units

If not, modify it to obtain a better feasible
solution.
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(b) In a factory, there are six jobs to perform,
each of which should go through two
machines A and B in the order A B. The
processing timings (in hours) for the jobs
are given here. You are required to
determine the sequence for performing the

jobs that would minimize the total elapsed

time T, what 1s the value of T ? 5
Job Machine A | Machine B
J; 1 5
Jy 3 6
Js 8 3
J, 5 2
Js 6 2
Jg 3 10




(a)

(b)
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The time taken (in hours) by five different
machines for completing five different jobs
1s given below : 5
Machines

A B C D E

I 10 5 13 15 16

IT 3 9 18 13 6

Jobs III 10 7 2 2 2

v 7 11 9 7 12

\Y 7 9 10 4 12

Find the optimal assignment.

A manufacturing company needs 2500

units of a particular item every year. The
company buys it at the rate of ¥ 30 per
unit. The order processing cost for this
item is estimated at ¥ 15 and the cost of
carrying a item in stock comes to about ¥ 4
per year. The company can manufacture
this item internally. In that case it saves
20% of the price of the product. However, it
estimates a set-up cost of ¥ 250 per

production run. The annual production

P.T.O.
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rate would be 4800 units. However, the

inventory holding costs remain unchanged.

5
(1) Determine the EOQ and the optimal

number of orders placed in a year.
(1)) Determine the optimum production lot
size and the average duration of the

production run.

On an average 96 patients per 24-hour a
day require the service of an emergency
clinic. Also on an average, a patient
requires 10 minutes of active attention.
Assume that the facility can handle only
one emergency at a time. Suppose that it
costs the clinic ¥ 100 per patient treated to
obtain an average servicing time of 10
minutes, and that each minute of decrease
in this average time would cost ¥ 10 per
patient treated. How much would have to

budgetted by the clinic to decrease the

average size of the queue from 1% patients

to % a patient ? 5
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(b) A project schedule has the following

characteristics : 5

Activity Time
1—2
1—3
2—4
3—4
3—5
4—9
5—6
5—17
6—8
7—8

8—10
9—10

W

EN O B N R e B N e I

(1) Construct PERT network.
(11) Find the critical path.
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A IR HT =IATH T HHAT: 600, 650
3R 500 ghTEAT 1 WM SfifST foF A, B @R
C &l Y&h Thls W oY HHI: T 50, T 50
AN T 80 Bl oMW w1 IIhdHielol &
arell LPP g5 shifsiu 5
(@) ffafaa Lpp &1 wwim fafy @z«
HifsT
2=2x, +3x, Rl SAIRAHIGI  hiTSQ

ECIEDE 5
%, +x9 <30
X —%Xo 20
Xy 23
0<x, <20
aq 0<x, <121

(%) f=fafed LPP & g & & fauw ween
fafy =1 v wifsg
2=2x, —Xy+X3 h1 SAIKAHIHIU hHITST
Sefeh 5

3%, + %Xy + x5 <60

adql x;,x9,x3 201



[13] AOR-01

(@)ffafad LPP #1 gt fafew 5
2=2x +3x, +4x, 1 LAAHIRL RIS
EEIEE

2x; +3%xg +5xq 2 2

3% + Xy +7Tx5 =3
X, +4%x, +6xy <5
X%, >0 3R x, efaafed 2l
(&)ffafed LPP &1 sa &9 & fau
fg-fodiia fafy =61 v +ifST - 5

2=3x,+2x, 1 SIMYURKAHH hHITST

SEIEE

22, +x5 <2

3x; +4xy 212

Xp,%920.
(@)fm=fafed LPP & 8@ && & faw gt
TR fafy &1 gam S 5

2=3x, +x, 1 ATHRIUT hHifST

EEICE 5

X +xy 21

2%, +3x9 22

Xp,%920.
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Xy =35 THEA R x,, =25 THEA R

o
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AT ? 5
ST
.
6 1 9 3 70
1 5 2 8 55
10 12 4 7 90
CIerpCY
. 8 35 50 45
EEQERI
af¢ 9 gedq g el ¥, a T W& e
T dgRk gaTd ga freiferg
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¢ 999 %o =adid 999 T =<Fa| &1, T &

qH 0 © ? 5
SIc) HI A wIi B
J, 1 5
J, 3 6
J, 8 3
J, 5 2
Js 6 2
Jg 3 10

6. (®)ur= fafe= ol g die fa=-fa=

® QW HA H @ gHI (S H) A= e

gl % : 5
NI

A B C D E

I |10 5 13 15 16

Im| 3 9 18 13 6

s& II |10 7 2 2 2
v | 7 11 9 7 12
V|7 9 10 4 12

geqH I | Sifed|
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[17] AOR-01

e ¥en % fauw wh W W 2 100 &1
AR o ®, 3R zHd wh oft fe ww
g1 W 10 gfa Wi aFE Bt Bl e
&1 s ° fowat a@En WAt =nfew fo ufe

mﬁww%@ﬁ@%@ﬁ%ﬁ
Ty 2 5

o [Ny

(@)T& ufEsA Agfa & fefafed @
g 5
Tiafata

:

4—9

5—17

6—8

7—8

810

9—10
() PERT 72a= fafda ifem)
(i) Shifdes 9Y G HifST
AOR-01

i
»
] O DN~ 00 = OO F H H ok




