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: Section-A

" Attempt any 3 out of 5 questions from this section. Each question carries § marks .

E,

.
" Question 1 What do you meant by a mathematical model of real life situation? Discuss the importance of

“ models in the solution of OR problems.

% Question 2 Consider Table summarizing the details of a project involving 14 activites.

Activity __Immediate predecessor(s) Duration (months)
A - 2 .
S B — 6
_ C -- 4
S D B 3
) E A 6
E A 8
5 G B 3
S H C, D 7
" 1 C,D 2
5 J E 5
K F,. G H 4
7 12 F, G H 3
S M | 13
N J, K %
J Construct the CPM network.

9 Question 3 Consider the assignment problem as shown in Table. In this problem, 5 different jobs are to be
assigned to 5 different operators such that the total processing time is minimized. The matrix

> entries represent processing times in hours. -
S Operator
1 - 3 4 5
5 1 10 12 19 12 8
9 2 7 16 14 14 11
3 13 14 i 9 9
] Job 4 12 10 11 13 10
9 5 8 13 15 11 15
y Question 4 Find the initial basic feasible solution of the following transportation problem:
Warehouses
] W, W, Wa W, Capacity
F4 10 30 50 10 7
3 bida | Fz 70 | 30 | 40 | 60 9
s Y Fs 40 8 70 | 20 18
Requirement 5 | B 7 14 34 |
S
_



Question 5 A bock binder has one printing press, one binding machine, and manuscripts of a number of
books. The time required to perform the printing and binding operations on each book ars
shown below. The binder wishes to determine the order in which the books should be

processed, so that the total time required to process all books is minimized.

| Book | e 2 | a4l 51 6

;;_Drinémg time (Hours) 30 120 50 | 20 90 | 110

l Binding time (Hours) 80 100 | 90 60 I 30 10
Section - B

Attempt any 2 out of 3 questions from this section. Each question carries 10 marks.

Question 1) What are the assumptions of linear programming? Explain with the help of examples.

i) Write your understanding on following:
a) Feasible solution ¢) Unbounded solution

b) Infeasibility solution d) Alternative optimal solution

Question 2: A company has three operational departments (weaving, processing and packing) with
capacity to produce three different types of clothes namely suitings, shirtings and woolens
yielding a profit of Rs.2, Rs.4 and Rs.3 per meter respectively. One meter of suiting requires 3
minutes in weaving, 2 minutes in processing and 1 minute in packing. Similarly one meter of
shirting requires 4 meter in weaving, 1 minute in processing and 3 minutes in packing. One
meter of woolen requires 3 minutes in each department. In a week total run time of each
department is 60, 40 and 80 hours for weaving, processing and packing respectively.

Formulate the linear programming problem to find the product mix to maximize the profit.

Question 3 Explain the terms (i) Optimistic time (ii) pessimistic Time (iii) Most Likely Time and (iv) Expected
time.
Draw the project network and trace critical path from it. What is the expected project length?

Activity 1-2 1-3 1-4 2-5 3-5 4-6 5-6 6-7 5-7
Cptimistic 1 3 2 1 3 2 4 6 8
Most likely 1 5 2 1 6 5 6 8 7
Pessimistic 7 7 8 1 9 8 14 10 11

Section-C
Compulsory Case Study (15 Marks)

A company makes two kinds of leather belts N belt B. Belt A is a high quality belt and belt B is of lower
quality. The respective profits are Rs. 4 and Rs. 3 per belt. The production of each of type A requires twice
as much time as a belt of type B, and if all belts were of type B, the company could make 1,000 belts per
day. The supply of leather is sufficient for only 800 belts per day (both A and B combined). Belt A requires a
fancy buckle and only 400 of these are available per day. There are only 700 buckles a day available for
belt B.

1. Formulate this problem as an LP model

2. Develop the initial tablue

3. Do one simplex iteration and explain the resultant changes in optimality.



STANDARD NORMAL AREAS

This table shows the normal area between 0 and z.

Example: P(0 < z < 1.96) = 4750

e

z .00 01 02 03 .04 05 08 o7 .08 03
0.0 0000 .0040 0080 0120 0160 0188 0238 0279 0319 0358
0.1 0398 0438 0478 0517 0557 0595 0636 0675 0714 0753
0.2 0793 0832 0871 .0910 0948 0087 1026 1064 1103 141
0.3 1179 H2ag 1258 1293 1331 .1368 1406 1443 1480 517
0.4 1554 1591 1628 1664 1700 1736 1772 1808 1844 1879
0.5 1915 .1950 .1985 2019 2054 .2088 2123 257 2190 2224
06 2257 2291 2324 2357 2389 24722 2454 2485 2517 2549
0.7 2580 2611 2642 2673 2704 2734 2764 2794 2823 2852
08 2881 2910 2938 2967 2995 3023 .3051 3078 3106 3133
0.2 3158 3186 3212 3238 3264 3289 3315 .3340 3365 3389
1.0 3413 3438 3451 .3485 3508 .3531 3554 3577 3592 3621
1.1 3643 3665 3686 3708 372¢ 3749 3770 3790 3810 3830
12 3849 .386¢ 3838 .3907 3925 3944 3962 3980 3997 4015
1.3 4032 4049 4086 4082 4099 4115 4131 4147 4162 4177
14 4192 4207 4222 4236 4251 4265 4279 4292 4308 4319
15 4332 4345 4357 4370 4382 4394 4406 4418 4429 4441
1.6 4452 4463 4474 L4484 4495 4505 4515 4525 4535 4545
17 4554 4564 4573 4582 4591 4599 4608 4616 4525 4633
1.8 4641 4643 4656 4664 4671 4678 4686 4663 4699 4706
1.3 4713 4719 4726 4732 4738 4744 [ 4756 AT61 4767
2.0 4772 4778 4783 4788 4793 4798 4803 4808 4812 A817
7] 4821 4828 4830 4834 4838 4842 4845 4850 4854 4857
2:2 ABB1 4864 4868 4871 4875 4878 4881 4884 4887 4890

3 4893 4896 4858 48071 4804 4308 4909 4917 4913 4916
24 4918 4820 4922 4525 4927 4929 4831 4932 4934 4936
25 4338 4240 4941 4943 4945 4345 4248 4849 4957 4852
26 4953 4955 4956 4957 4359 4960 4961 4962 4963 4964
27 4965 4966 4967 4568 4969 4970 4971 4972 4973 A974
28 4974 4975 4876 4977 4977 4978 4979 4979 4980 4881
249 4981 4982 4982 4983 4984 4984 4985 4985 4986 4986
30 49865 49869 48874 49878 49832 49886 49889 49893 49896 49900
2.1 49903 45906 49810 49913 458916 49918 49921 49924 49928 49929
32 49931 49934 48535 49938 49940 49542 49944 49946 49048 49950
33 149952 49953 48855 49957 49958 49960 49961 49962 49964 49965
3.4 49966 49968 45969 49970 49871 49972 49973 49974 49975 49976
35 49877 49978 49978 49979 48980 45981 49981 43382 49983 459983
3.6 49984 49985 49885 49986 49386 49987 45287 49988 49988 49989
37 49988 49980 £5830 49930 49891 49991 49897 45592 49992 49897
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