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Note: Answer all questions of Part - A and answer any five questions from Part-B.

PART – A (25 Marks)

1. Mention different phases in operation research. (2)
2. Briefly describe the classification of optimization problems. (3)
3. Define the terms slack variable and surplus variable. (2)
4. Mention the advantages and limitations of LP models. (3)
5. What are the applications of Linear programming in civil engineering? (3)
6. What are the characteristics of dual problem? (3)
7. How do you generate Random number in simulation? (2)
8. What is the need of a dynamic programming? (2)
9. What are the advantages and limitations of simulation? (2)
10.Distinguish between a serial and non-serial system. (3)

PART – B (5x10=50 Marks)

11.(a) Write a short note on the necessity of operations research in Civil Engineering.
(b) Briefly explain various optimization techniques.

12.Solve the following linear programming problem using simplex algorithm.
Maximize Z =3x1 + 4x2
Subject to     2x1 + 3x2 6

x1 + 2x2 = 20
and  x1, x2  0

13.(a) Define Non-linear programming and integer programming.
(b) Enumerate the advantages of quadratic programming.

14.An irrigation sub-system catered by a branch canal has three large mechanized farm
with varying soil and crop characteristics.
The total resource of the head of this canal is 600 hectare- meters .
The benefit functions of the forms are as given below:
Farm 1 f1=300 X - 0.2X2

Farm 2 f2=200 X + 0.1X2

Farm 3 f3=250 X
Where X is the water supplied in hectare-meters (ha-m) . The farm 2 insists on a
minimum of 100 ha-m, while farm 3 would not take more than 300 ha-m. Obtain the
optimal allocation using dynamic programming approach.

15.Give the dual of following problem and solve it by simplex method
Minimize Z =  3x1 + 5x2
Subject to constraints    3x1 + 2x2  0

2x1 + 4x2  40
and  x1 , x2 0

16.(a) Briefly explain various statistical aspects of simulation.
(b) Discuss on statistical concepts of reliability and its uses?

17.Write short notes on the following:
(a) Dynamic programme applications to Civil Engineering
(b) Monte Carlo simulation
(c) Sensitivity analysis
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