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Exam Date & Time: 23-May-2022 (10:00 AM - 01:00 PM)
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MANIPAL ACADEMY OF HIGHER EDUCATION

IV Semester End Semester Examination
Engineering Mathematics IV (MAT 2256)

OPTIMIZATION TECHNIQUES [MAT 5305]
Marks: 50 Duration: 180 mins.
Descriptive Questions
Answer all the questions. Section Duration: 180 mins

1) Define solution, basic feasible solution and optimal solution of an LPP

€)
A)

B) Express the following problem in standard form:
Minimize Z = 3x, + 4x,subject to 2xy — x>, — 3x3 = —4; 3x; +5x-,+x,=10;x; —4x, = 12,
X1,X3,X4 20 3)

C) A company produces two types of cow boy hats. Each hat of the first type requires
twice as much labour time as the second type. If all hats are of the second type only,
the company can produce a total of 500 hats a day. The market limits the daily sales
of the first and second types to 150 and 250 hats. Assuming that the profit per hat ~ (4)
are Rs.8 for type I and Rs.5 for type II, formulate the problem as an LPP in order to
maximize the profit.

2) Solve by Simplex method; Minimize Z =x, — 3x, + 2x5
subject to3xy —x2+ 3x; = T;
A) (%)
_Exl“‘ 4‘.’1’::5 12; _4'xl+3x:+83':35 lﬂ_, lexg,xgEﬂ
B) Solve by Two-Phase method: Min Z = 6xy + 5x;
subjectto2xy + x, = 80 xy +2x, =60 ; xy, %, =0 (5)
3) A steel company has three open hearth furnaces and five rolling mills. (%)

Transportation cost (Rupees per quintal) for shipping steel from furnaces to rolling
mills are given in the following table:
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B)

0

4)

A)

B)

FurnaceMill

Ml

M2

M3

M4

Capacity

P1

70

P2

11

55

P3

10

12

70

Requirement|85

35

50

45

How should the steel be transported in order that the transportation cost is

minimum? What is the minimum cost?

Define Predecessor activity, successor activity and dummy activity. Give one

example

Define optimum strategy and mixed strategy in game theory

Solve the following assignment problem for minimizing the cost:

I [II (III

10

A|32|26(35

38

B|27(24|26

32

C|28(22]25

34

A project has the following time schedule:

MAT 5305

Activity |1-2

1-3

1-4

2-5

3-6

3-7(4-6|5-8

6-9

7-8

8-9

Duration|2
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Construct the network and compute (1)EST, LST, EFT, LFT of the activities (ii)
Critical path and its duration

5) The following table lists the jobs of a network along with their time estimates: %)

-
=)

A) Activity [to|tm [t

1-2 316 |15

1-6 215 (14

2-3 6 (12(30

2-4 215 (8

3-5 511117

4-5 316 [15

6-7 319 |27

5-8 114 |7

7-8 411928

(i)Draw the project network, calculate the length and variance of the critical path.
(i1) What is the probability that the project will not be completed within 45 days (ii1)
Find the due date which has 95% chance to meet
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STANDARD NORMAL DISTRIBUTION: Table Values Represent AREA to the LEFT of the Z score.,
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B) Solve the following game:
B1|B2|B3|B4|B5(B6

All4 |2 [0 |2 1
A214 |13 (1 |13 ]2 |2
A3l4 (3 |7 |5 2
A4l4 |3 (4 |-1 ]2 |2
AS5|4 (3 3 1212 |2
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