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econd Semester MBA Degree Examination, Dec.2025/Jan.2026

Operations Research
Time: 3 hrs. Max. Marks: 100

Note: L. Answer any FOUR full guestions from Q.Ne.l 1o Q.No. 7,
2. Question No. 8 is compulsory.
3. M : Marks, L: Bloom's level , C: Course ontcomes.

- M| L| C |
Q.1 a. What arc the advantages of OR models? 3| L1 COl1
b. | Solve the problem using Graphical method: 7 L3 ] Cco2

Minimize Z = 20x; + 10x;
Subject to the constramnts: -
X)+ 2% < 40
I t+tx = 30
dx; +3x: =60 wherex), x2 =0
c. | The manager of a flower shop promises its customers delivery within four | 10 | L3 | CO3
hours on all flower orders. All flowers are purchased on the previous day and '
delvered to manager by 8.00 am the next morning. The daily demand for
roses 1s as follows :

Dozens of roses = | 7 H ‘:3 (10 |
Probability : 0.1 i[].! 0.4 {1.3_:

The manager purchases roses for Rs 10 per dozen and sells them for Rs 30.

All unsold roses are donated to a local hospital. How many dozens of roses
' should manager order each evening to maximize its profits? What is the
optimum expected profit?

2 | a. | What is degeneracy in transportation problem? 3 L1 COl
Q g 3 p P

!
'b. | Bricfly discuss the phases in the (methodology) operation research. 7 | L1 | COI1
i ¢. | Solve the LPP by simplex method e 10 | 1.3 | CO2
Max z = 3x, +2x,
STC: %, + %2 = 4
X =¥ =2  where X, x=0
Q.3 | a. | Elaborate on different types of decision-making environments. | 3 |L1| Ccot
b. | Solve the transportation problem by LCM & VAM. | 7 | L2 | CO2
DI D2] D3] D4] Supply
Sl 19 30 5() 10 7
52 70 30 4() 6l 9
53 40 b FL 20 18
Demand 5 b 7 14 34
. ¢. | Enumerate the Applications of OR models. S B 10 | 1.3 | COI
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What are the limitations in LPP?
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3 |L1| Col

A machine operator has to perform 2 operations, turning and threading, on a
number of different jobs. The time required to perform these operations
(in minutes) for each job s known. Determune the order in which the jobs

| should be processed m order 10 mmimise the total time required (o lurn out

all the jobs. Also find the total processing time and idle times lor turnmg and
threading operations,
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Find the transportation cost given problem IBFS by VAM and test for the

optimality:
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Q.5

What 1s purc strategy and mixcd strategy?

L1

COl1

requires twice as much Lime as required by belt B, the company could make
' 1000 belts per day. The supply of leather 1s sufficient for only 800 belts per
| day. Belt A requires a fancv buckle, and only 400 fancy buckles are available

A company manufactures two types of leather belts; A and B. Profits on two
Lypes ol belts are 40 and 30 paise per bell respectively. Each bell of type A

for this per day. For belt B are only 700 buckles available per day. How
should the company manufacture 2 types of belts in order to have maximum
overall profit.

L2

CO3

Tasks A, B. C, D, E, F. G, H. | constitute a project. The precedence
relationshipsare A<D A<E:B<F:D<F.:C<G.C<H:F<I.G=L
Draw a network to represent the project and find the mmimum time of
completion of the project when time in days, of each tasks is as follows:

Tasks: [A | B C D E F G |H I

Time: |8 |10 |8 10 (16 [F. |18 |14 |9

Write assumptions under sequencing models.
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Q.6

A small machine shop has 4 jobs to be e.i-sﬁigned to 4 machines. The
following matrix indicates the cost of assigning each of the 4 jobs to cach of
the 4 machmes. Obtain the optimum assignment of the jobs to machines, 1n
order to minimise the total assignment cost.
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D2, D3 and D4, The factory capacitics arc 1000, 700, and 900. The
destination requirements arc 900, 800, 500 and 400. The unit transportation
cost from various factorics to destinations are given in the table. The umt
returns from the factories are Rs. 8, 7, 9 Solve the transportation problem for
maximisation by NWCM & VAM.
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Q.7

Write the difference between PERT and CP‘M_. |

Ina tu:l-;m-'- ﬁ't_ait_'n_ﬁf'ﬂct_ﬁring company. suppose the product acceplance
yrobabilities are not known but the following data 1s known:
Isnti{:ipumd First Year Profit {("000 Rs)

roduct Line (course of action)

IParl 1al

Mimimal

r‘rﬂduct Acceptance Full

Mature)
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Determine the optimal decision under each of the following decision criteria
and show how to arrive at it:

(a) Maximax, (b) Maximin, (¢) Equal bkelihood

- — =

CO3

Solve the fﬂllmﬂﬁggdmt, using grap.hicaimrﬁﬂihnd:
Bl B2
Al -6 7

A2 4 -5
A3 -1 -2
Ad -2 5

A5 7 -6
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Compulsory Questions
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Q.8

A small project involves 7 activities, and their time estimates arc listed in the
[ollowing table. Activities are 1dentified by their beginning (1 ) and ending ( )

node numbers.

Activities: Optimistic Most likely Pessimistic
clivities: ; : )
hime, by me, Lime, 1
|1 -2 l | 7
13 4 7
| — 4 2 2 &
2-5 1 | 1
I-5 2 5 14
4 -6 2 3 &
55— 3 & 15

(a) Draw the network diagram ol the activitics m the project.

(b) Fimnd the expected duration and variance for each activity, What 1s the expected
project length?

(¢} Calculate the variance and standard deviation of the project length. What is
probability that the project will be completed

() at least 4 weeks earlier than expected time,

Given:

Z - ().50 0.67 1.00 1.33 2.00
PProb. :  0.3085 02514 0.1587 0.0918 0.0228
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