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INSTRUCTIONS: Answer question one and any other two questions

QUESTION ONE (30 MARKS)

a) Define linear programming and give 3 assumptiongefar programming (4 marks)
b) Explain three benefits of operations research 3 mérks)
c) Construct a dual problem for the primal given below (4 marks)

Minimize Z = 28X, +40x, + X, + 20X,
2X, +8X%, + X5 230
Subject to : 6X; +4X, +8X; = 23
XX, X3 20
d) Find the initial basic feasible solution of theléwling transportation problem using

Northwest corner rule. The cost of the transparteis given in the table below

(5 marks)
Distribution Centres
D1 D2 D3 D4 Supply
P1 40 60 80 80 400
P2 60 80 60 60 600
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P3 50 70 70 80 500

Demand 200 300 500 500

e) A certain bank agent has one cashier at it's couiteustomers arrive every five
minutes, while the cashier can serve ten customéige minutes. Assuming poisson

distribution for the arrival rate and exponentiatdbution for service rate, find

i. The average number of customers in the system mafks)
il. The average time a customer spends in the queue 2 mairks)
iii. The probability that there is no customer in thekba (2 marks)

f) The demand rate of a particular item is 12000 yretsyear. The set up cost per run is
ksh 350 and the holding cost is ksh.0.2 per unithpenth. If no shortages are allowed

and the replacement is instantaneous, determine

i. Optimum run size (3 marks)

il. Minimum total annual cost (4 marks)
QUESTION TWO (20 MARKS)

a) A company is faced with the problem of assignirjght to 4 poisons. The expected

profit in dollars for each person on each job aé#ows

Jobs
Persons J1 J2 J3 J4
1 86 78 62 80
2 55 79 65 60
3 72 65 63 80
4 86 70 65 60

Find the assignment of persons to jobs that walitein a maximum profit(4 marks)
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b) Mombasa publishers are leading manufacturers désand publish in three printing
machines that are distributed to four regions. dis&ibution costs per book the

production capacity in each plant and demand fokban each region is given in the

table below

Destination
Source Malindi Kwale Voi Kilifi Supply
P1 21 32 52 12 7000
P2 72 32 42 62 9000
P3 42 10 72 22 18000
Demand 5000 8000 7000 1400

Use Vogel's Approximation method to find the initsplution

QUESTION THREE (20 MARKYS)
a) The table below gives the activities of a certaivjgrt the predecessor activities and
the time in days for each activity

Activity A B C D E F G H I J
Predecessar- A A B C C DE | GF | G H,I
Time(days)| 3 5 7 4 6 4 5 8 2 4

I Draw a network diagram for the project (4 marks)
il. Find the critical path and the time of project cdetipn (6 marks)

b) The table below lists down the activities from @went to the other along with the 3

time estimates in days

Activity | to tm tp
1-2 3 15
1.6 2 5 14
2-3 6 12 30
2.4 2 5 8
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3-5 5 11 17

4.5 3 6 15

67 3 27

5.8 1 4 7

7.8 4 19 28

i. Find the expected time of each activity (3 msqrk

il Find the critical path duration for a project cogtjn time with 84.1%

probability (7 marks)

QUESTION FOUR (20 MARKYS)

a) A barber shop has a number of customer of customstmg it for various services
and the shop has only one server. The number tbrmess approaching the shop
follows the poisson distribution with a mean ofdfisustomers every one hour. The
attendant at the shop attends the customers ost @dme first served basis and the
customers are ready to wait for the services. Tiemdant can attend to the customers
at an average rate of eight customers per houerbDate

i. The utilization parameter and the proportion ofdithe server is idle

(4 marks)
il The expecting number of customers awaiting servi¢dke barber shop

(2 marks)
iii. The average length of non-zero queue (2 marks)
iv. The expected time a customer would spend in theelpahop (2 marks)

b) A Kenyan university use 100 replacement lamps atimfan its street lights. Each
lamp costs 8 dollars. Ordering costs are estimatt@d dollars per order and the
holding costs are 25%. Currently, the lamps arered according to the EOQ
The supplier has however offered the town a 2%odist If they buy 600 lamps at a

time should the university management accept tfexdf (20 marks)
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QUESTION FIVE (20 MARKYS)
A firm has available 240,370 and 180kg of dioplastic and steel respectively. The firm

produces two products A and B. Each unit of A respiil,3 and 2kg of wood plastic and
steel respectively. The corresponding requiremimteach unit of B are 3,4 and 1kg
respectively. If A sells for ksh 4 and B for kshd@termine how many units of A and B

should be produced inorder to obtain the maximunsgincome. Use simplex method
(20 marks)
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