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NOTE: Question No 1 is compulsory and Attempt any four questions from the remaining.  All questions carry equal marks. Phone and other electronic gadgets are not allowed.

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





	a. Process optimization is aimed at increasing profits or reducing constraints.

	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 sequentially, the project duration will be the average of the durations of the individual activities.

	d. Ifall the activities in project Network can be worked upon simultaneously, the project duration will be the maximum of the durations of the individual activities. 

	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 the number of constraints is much more than the number of variables.

	g. Owing to complexity of the chemical processes, we sometime resort to sub-optimization instead of optimizing the entire function of the organization.


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. A container with a square base and uncovered top is to hold 1000 cm3. Find the dimensions that require the least material (assume uniform thickness of material) to construct the box.

b. Find the area of the largest rectangle with its lower base on the x axis and whose cornersarebounded at the top by the curve 
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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:
Network diagram of a project is given below.  The duration (in weeks) each activity takes is shown below the arrow (representing the activity).  

a.
Determine the time required to complete the overall project.

b.
Identify the activities wherein delay will not affect the project completion

c.
Identify the critical path(s).

Q-6:
A process has three input ingredients (
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). The output 
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of the process is required to be maximized.  Only integer quantities of the input ingredients can be used.  One unit each of the inputs 
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 weighs 18, 25, and 35 Kg respectively.  However, there is a limit of 65 Kg on the weight of the output product.  The mathematical model of the optimization problem is produced below.  Find the integer solution to the problem:
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,  and Integers

Hint:  Fill a table with following Headings and find the optimal solution.

	S No
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	Feasible/ Infeasible
	Z

	1
	0
	0
	0
	Feasible
	0

	2
	 
	 
	 
	 
	 

	· 
	 
	 
	 
	 
	 

	· 
	 
	 
	 
	 
	 

	· 
	 
	 
	 
	 
	 

	n
	0
	1
	1
	Feasible
	51


Q-7:
A cylindrical Aluminum Canhaving dia
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 and length 
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is to be designed to contain volume 
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 of a beverage.  The top and bottom circular surfaces are required to be thicker and hence costlier compared to the sheet used to make wall of length L.  The cost of the sheet used for top and bottom surfaces isRs
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 per unit area while that of the sheet used for side wall is Rs
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 per unit area.  

It is of interest to design the Can so as to minimize the overall cost of material.  Write mathematical model (objective function as well as the constraints using  
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  as the unknown variables) of this Non-linear optimization problem.
Q-8:
Briefly answer any three of the following:

a) List the methods that can be used for optimization.
b) Models of irregular and complex geometry.
c) Differentiate between Slack and Surplus variables.
d) Discuss Signal Flow Graphs and Mason’s Rule.

e) What is project planning?
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