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Instructions: 1. Answer any FIVE full questions, choosing one full question from each unit.

1 a)
b)
c)

2 a)
b)

3 a)
b)

4 Q)

2. Missing data, if any, may be suitably assumed.

UNIT -1

Explain the scope and hierarchy of optimization.
Ilustrate the six steps used to solve optimization problems.
Differentiate between payback period and net present value in detail.

UNIT -1l

1
- 411
fa) =gz +11x

f(x) =In(2x) + 5x2

Check for continuity of the above functions and its first derivative.

Analyze for convexity and concavity of the following functions.
f(x) =3x2+2x+1
f(x)=—=7x3+2x2+2
flx,y) =2x*+3xy +2y*+3x— 2y +5

UNIT - 1

Solve the following constrained optimization problem applying Simplex
method.
Maximize 10x; + 15x, + 20x;
Subject to
2x1 + 4x, + 6x3 < 24
3x1 +9x, + 6x3 < 30
X1, Xand x3 =0
Solve the following constrained optimization problem.
Minimize 3x; + 2.5x,
Subject to
2xq +4x, = 40
3x; + 2x, =50
X, %X, =0

UNIT -1V

Develop the objective function and constrained equations for optimal design
and operation of a conventional staged distillation column.
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b)

b)

Find optimal number of stages of multi-effect evaporator for minimum
overall cost.
OR

What are the inequality constraints in liquid-liquid extraction column?

Develop the objective function of the optimal recovery of waste heat and find
the optimal temperature working fluid.
UNIT-V

Illustrate the effect of any five-factors considered for optimal design of gas
transmission network.

Find the optimal inter-stage pressure of a gas compression system for
minimum work.

Illustrate the effect of any five-factors considered for optimal design of a gas
transmission network.

OR

Explain the significance of water production per filter run using the Letterman
relation in economic operation of a fixed-bed filter.

Derive an energy balance equation applied for optimal design of an ammonia
reactor and list the assumptions made.
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