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Paper 2 of 2 — CHE 511 PROCESS OPTIMIZATION TECHNIQUES
2023I2024
Level 500 • First Semester • PastQuestion

FEDERAL UNIVERSITY OF PETROLEUM RESOURCES, EFFURUN

i
Tax os o2.G3"t

COLLEGE OF ENGINEERING AND TECHNOLOGY ’

DEPARTMENT OF CHEMICAL ENGINEERING

FIRST SEMESTER; 2023/2024 SESSION EXAMINATION
COURSE TITLE: PROCESS OPTIMIZATION TECHNIQUES Credit units: 3

COURSE CODE: CHE $11 Time Allowed: 3 Hours.
INSTRUCTIONS: Answer any five (5) Questions, All Questions carry equal marks

| ,(a) The ABC Company has been a producer of picture tubes for television sets and certain
printed circuits for radio. The company has just expanded into full scale production and
marketing of AM and AM-FM radios. It has built a new plant that can operate 48 hours per
week, Production of an AM radio in the new plant will require 2 hours and production of an AM-
FM radio will required 3 hours. Each AM radio will contribute N40 to profit while an AM-FM
radio will contribute N80 to profit. The marketing department, after extensive research has
determined that a maximum of 15 AM radios and 10 AM-FM radios can be sold each week.

(i) Formulate a linear programming model to determine the optimum production mix of AM and
AM-FM radios that will maximize profit.

(ii) Solve the above problem using the graphic method,

1.(b) A television repairman finds that the time spent on his jobs has exponential distribution

with a mean of 30 minutes, If he repairs the set in order in which they come in and if the arrival
of sets follows a poison distribution with an approximate average rate of 10 per 8 hour day. What
is the repairman’s expected idle time each day? How many jobs are ahead of the average set just

brought in?

2. A company make two kinds of leather belts, belt A and belt B, Belt A is a high quality belt and

felt B is of lower quality. The respective profit are N4 and N3 per belt, The production of each
of type A requires twice as much time as a belt of type B and if all belt were of type B, the
company could make 1000 belt per day. The supply of leather is sufficient for only 800 belt per
day (both A and B combined). Belt A requires a fancy buckle and only 400 of these are available
per day. There only 700 buckles a day available for belt B.

What should be the daily production of each type of belt? Formulate this problem as a linear
problem madel and solve it using simplex method,

<a\
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3A market gardener has a small plot of land she wishes to use fo plant cabbages and tomatoes.
From past experience she know that her garden will yield about 1.5 tons of cabbage per acre or 2
tons of tomatoes per acre. Her experience also tell her that cabbage require 20 Ibs of fertilizer per
acre, whereas tomatoes require 60 Ibs of fertilizer per acre. She expects that her efforts will
produce $600 = ton of cabbages and $750 = ton of tomatoes. Unfortunately, the truck she uses to
take her produce to market is getting old, so she doesn’t think that it will transport any more than

3 tons of produce to market at harvest time. She has also found that she only has 60 Ibs fertilizer.
What combination of cabbages and tomatoes should she plant to maximizer her products. Using

simplex method.
4, Write in details the Optimization of a Chemical reactor.

Hints (Optimization in design and operation of a reactor focuses on formulating a suitable
objective function plus a mathematical description of the reactor).

5. (a) Write briefly on Trajectory, also state relevant /supporting equations.

(b) Modelling velocity from Newton’s second law. Dd

(c) Modelling rotation.

(d) Briefly explain Runge-Kutta method, in determining the angle and velocity of a moving
Rocket.

6/(a) A road transport company has one reservation clerk on duty at a time. He handles
information of bus schedules and makes reservations. Customer’s arrival at a rate of eight per
hour and the clerk can, on an average, service 12 customers per hour. After stating your
assumption, answer the following;

(1) The average number of Customers waiting for service in the system.
(2) The average time spent by Customer in the system before being serve.

(b) Write briefly on four (4) assumption of Linear Programming Model..
(c) Write briefly on four advantages of using linear Programming.
(d) Write briefly on four (4) limitations of Linear Programming.

7. (a) A sale man located in a city A decided to travel to city B. He know the distances of
alternative routes from city B. He then drew a highway network map as show below. The city of
origin A is city 1. The destination city B, is city 10. Other cities through which the sale man will
have to pass through are 2 to 9. The arrow representing routes between cities and distances in
kilometer are indicated on each route. The sale man’s problem is to find the shortest route that
covers all selected cities from A to B.

HIGRN AY NETWORK MAP FOR QUESTION 7

(b) State four (4) advantages of Simulation.

(c) State four (4) disadvantages of Simulation,

(d) List four (4) type of Simulation.


