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INSTRUCTIONS: Answer question one and any other two questions

QUESTION ONE (30 MARKS)
a) Discuss the characteristics of aqueuing system (6 marks)

b) Distinguish between feasible and optimal solution as used in linear programming

(2 marks)
c) i. State the duality principle (2 marks)
ii. Hence find the dua linear program of the following primal (6 marks)
maximize z = 5x, + 6x,
subject to:x, +2x, =5
X, +5X, 23
4x, +7X, <8
X, isunrestricted, x, = 0
d) State two advantages of the PERT method of network analysis (2 marks)
€) Discussany three characteristics of a project (3 marks)
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f) Find theinitial feasible solution to the transportation problem below using Vogels

approximation method (9 marks)
estination 1 2 3 4 Supply

source

A 2 5 3 4 100

B 4 2 2 4 60

C 5 1 1 3 120

Demand 70 50 100 60

QUESTION TWO (20 MARKY)

A company has four factorise A,B,C and D which supply warehouses E,F,G and H

respectively. Monthly production capacities of these factories are 200, 275, 300 and

175 units respectively. The current warehouse requirements are 200, 275, 300 and 400

units respectively. Unit transportation costs from factories to warehouses are given

below
Factories | Warehouse

E F G H
A 10 13 17 10
B 16 18 12 16
C 21 25 13 21
D 15 12 14 15

Using least cost method first to find the initial feasible solution, find the optimal

solution

QUESTION THREE (20 MARKYS)
a) Shankat Khanam cancer hospital is planning to hold an annual conference on

eradication of cancer. In order to coordinate the project, it was decided to use PERT
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network. The major activities and time estimatest, t,,and t ,for each activity were

carefully computed and given as follows

Activity Predecessor | Time estimates

to tm tp
A - 2 4 12
B - 10 12 26
C A 8 9 10
D A 10 15 20
E A 7 7.5 11
F B.C 9 9
G D 3 35
H E.F,.G 5 5 5

Draw the network diagram and determine the critical path and project duration
(20 marks)

b) Five wagons are available at station 1,2,3,4 and 5 and they are required at five stations

LI,V and V. The mileage between various station are given in the following table

I ] [l v Vv
1 10 5 18 11
2 13 9 12 14
3 3 2 4 5
4 18 9 12 17 15
5 11 6 14 19 10

Determine how the wagons should be transported in order to maximize the total
(20 marks)

mileage covered

QUESTION FOUR (20 MARKS)

a) Thetable below liststhe relationship of project activities and their predecessor

activities
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Activity A B C D E F G H I J
Time(day) |8 [7 |6 [8 [4 |8 |5 |6 10
predecessor | - - A B B B C D E GH,I|I
i. Construct a network for the project activities (3 marks)
ii. Identify the critical path and duration of project completion (4 marks)
b) Define thefollowing leims
i. Inventory control (2 mark)
ii. Economic order quantity (2 mark)
iii. Order cycle (2 mark)

c) Mary has been buying agiven item in lots of 900 units, which is 3 months supply. The

cost per unit is $12 and the order cost is $16 per order and the carrying cost is 25% per

unit. How much can Mary save per year by buying in most economical quantities

QUESTION FIVE (20 MARKYS)
Solve the LPP below using simplex method
MaximizeP = 4x + 8y + 5z
st X+2y+3z<18
2x+6y+4z<15
X+4y+2z<6
X,Y,220
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