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NOTE:  Q.1 is compulsory, attempt any four questions from the remaining. All questions carry equal marks

Q-1:
Mark the following as True or False.





	a. If the diameter of a circular pipe is increased by 50%, the quantity of the fluid passing through it will increase by 125%.

	b. If there are three variables in a Linear Programming (LP) problem and one constraint, the number of Simplex iterations cannot be more than three.

	c. If all the activities in project Network can be worked upon simultaneously, the project duration will be the minimum ofthe durations of the individual activities.

	d. Ifall the activities in a project Network have the same time duration, the project duration will be also be the same. 

	e. The models of reaction, separation, mass or heat transfer in a process typically consist of conservation laws.

	f. If an LP problem is infeasible, it means that there are no constraints.

	g. Since problems relating to chemical processes are usually complex, it is appropriate  to break such problem into smaller sub-problems, and solve those separately.


Q-2:
a.Optimize the function
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b.  Is it maximum or minimum at the critical point?

c.  State whether it is constrained or unconstrained optimization.
Q-3:
A paper mill produces paper rolls of width 35 inches.  The demands received are 300 rolls of width 8 inch, 350 rolls of width 11 in, 178 rolls of width 18.  The 35 inch rolls need to be cut to meet the order.  One possible way of cutting the 35 inch roll to meet customer demand is to cut three rolls of 11 inches each leading to 2 inches of waste. Write all possible combinations in which the 35 inch rolls can be cut and the associated wastages.  You do not have to solve the problem.

Q-4:
In the diagram given below where the shaded area represents feasible region, 

a. identify the nodes that are infeasible.

b. identify the nodes that are feasible.

c. find the value of the objective function at the feasible nodes.

d. Figure out the optimal and optimum solutions.




Q-5:
Information about a small project comprising ten activities is tabulated below.

a. Draw network diagram for this project using nodes to represent events and arrows as activities.

b. Determine the time required to complete the overall project.
c. Identify the activities wherein delay will not affect the project completion
d. Identify the critical path(s).
	S No
	Activity (i, j)
	Duration
	Predecessor

	1
	A
	10
	 

	2
	B
	8
	 

	3
	C
	15
	 

	4
	D
	10
	A

	5
	E
	10
	B

	6
	F
	18
	C

	7
	G
	10
	C

	8
	H
	12
	E

	9
	I
	8
	D, F

	10
	J
	6
	G


Q-6:
An Engineer designs a duct with rectangular cross-section for air-conditioning purposes.  Thelength of one side of the rectangle is double than the other.  It figures out that the amount of air that can flow through this rectangular cross-section is less than the required quantity.  He cannot increase the size of the duct because of financial constraints.  A friend suggests that he should utilize the same amount of material but make the cross-section square instead of rectangle.  What do you think will be the percent increase in the quantity of air that will pass through the suggested square cross-sectional design?

Q-7:
A medical rep is in city A and he has to travel from his city to cities B, C, D and finally back to his own city (A).  The distances between the cities are tabulated below.  What route should he follow to minimize the distance he has to travel?

	City
	A
	B
	C
	D

	A
	
	80
	90
	75

	B
	85
	
	60
	90

	C
	95
	55
	
	130

	D
	80
	85
	135
	


Q-8:
Briefly answer any three of the following:

a. Discuss difference between constrained and unconstrained optimization.
b. Suggest an easy way of finding volume of an irregular shaped item like a stone.
c. Differentiate between Slack and Surplus variables.
d. Discuss difference between a spanning tree and a network

e. Differentiate between project planning and project execution.
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