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MGT 302 Management Science

Answer all five (5) questions Time: 03 hours

Q1. (a) ‘Management Science is simply applying the scientific methods to solve
management problems’. Do you agree with this statement? Explain.

(05 marks)

(b) ABC company is concerned with the problem of distributing imported input
from four harbors to eight steel factories situated throughout the Sri Lanka.

The CEO of that company requests the marketing manager to find out the
relevant details about the existing markets in certain cities of Sri Lanka in
order to improve the present set up. After conducting a pilot survey, the
marketing manager obtains the following information:

The supplies of input arriving at harbors are:
Harbor: A | Harbor: B | Harbor: C | Harbor: D |

Tons per week 20,000 | 38,000 9,500 16,000 |
Demands at the steel factories are: )
Steel factory Tons per week | Steel factory | Tons per week
1 : 4,500 XD ! 1,000
2 10,000 6 | 22,000
3 2,000 7 24,000
4 18,000 8 1,500

Transportation cost is Rs 0.05 per ton per mile. The distances between the
harbors and the steel factories are given in the following table (in miles).

L 2 3 4 o e 8|
30 50 50 60 40 100 | 50 76
60 80 | 60 40 30 70 | 50 70

60 70 | 80 90 40 | 60 65 68

70 [ 9 [ s0 ] 70 | 60 | 30 | 50 | 59
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Q2.

(a)

(i)

(iii)
(iv)

After consulting an OR analyst and other executives of the company, the
shipping manager decides to select the factories 2, 4, 6 and 7 and harbors A
B and D.

You are required to calculate the transportation plan which will minimize

input distribution costs for the steel company. Compute the optimum cost of
this distribution plan.

(15 marks)

(Total 20 marks)

Consider the activities shown in the following table in a construction projec
with associated times, costs and preceding activities.

e I:':i’leccdilxc I el |
_Act:_wt_y act1vnt1es= Time ___Cost
o : (days) | (Rs)
H F G 3 5,000
A X 4 8,000
£ ) 9 16,500 |
- - 5 7,000
G D, E 10 17,750
E B 6 18,000
B - i S
D AB [ 15,000

The crash information represents the minimum time in which the activilf
could be completed and the associated cost is the best estimate of the totd
cost of completing the activity within the shorter time. The choice
between norimal time and cost, or crash time and cost, i.e. it is not possiblen
save one day on a particular activity for a proportionate increase in cost. I
addition to the costs for each activity there is a fixed cost of Rs. 750 per day.
You are required to:
Calculate the normal time and associated minimum cost.
v (05 marks|
Calculate the minimum time and associated minimum cost.
(06 marks)

Calculate the minimum cost and associated minimum time.

(06 marks
Explain two practical problems which may arise when attempting to use i
planning tool.



Q3.

(a)

(i)

(ii)

(b)

(i)
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A6) demanded cach of the contracts at the following costs (in i
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AB Limited has a policy of assigning cach building contract to diflerent
contractors.

Required:

How does AB Limited assign cach of the building contracts to different
contractors in order to minimize the total cost?

(10 marks)

Il you find any alternative solution, where a contractor can get any two of
the building contracts, identily them and determine the minimum total cost
for the assignments to be made.

(06 marks)

Consider the following data:
I. Objective of the producer is to Maximize the profit
2. Price of the product (Sigma) is Rs. 10/=
3. To produce one unit of Sigma 10 hours of labour is required

4. Limiting factor of the production is labour hours
5. Use X" to indicate production quantity or required labour hours to

produce one unit ol Sigma.
6. Maximum availability of labour hours are 55 hours and
7. Consider non negativity assumption(X = 0).

or the above production model is given:

Trial- and - Error Solutio

Decision Alternative Feasible |

; : Projected Total Hours S '
Produc antity : : 5 !
(Pry m’lw}? Quantity) Profit (in Rs) of production s

Determine the optimal production unit,



Q4.

(2)

(b)

(i1)

(iii)

What is the value of wsed and wnused production hours in the optimum
production level?

How many additional hours we nced to achieve Rs. 250F

as a toldl
projected profit? -
[ the capacity is increased by 5 hours what is value of total profit?
(U4 marks)
(‘Total 20 marks)

A company machines and drills two castings. X and Y. The times required
are:

Castine | Machine hours | Drilling how
per casting | per casting
| X K

FoRsea e

There are two lathes and three drilling machines, and the working wecek is i)
hours. Variable costs for both castings are Rs. 6 per unit. and total fixed
costs amount to Rs. 50 per week. The selling price of casting X is Rs. 15 per
unit. and that of Y is Rs. 18 per unit. How many of cach of X and Y should
be made in order to maximise prolits?

(10 marks)

Consider the following profit maximization problem
Maximise 7. = 4X, + 5X3 1 8 X3
suhjeet fo: 2X) - 2X5 + 3X5 < 240,
3xy 49X, 3X5 < 300 and
X:. ,\,1%, Sl
Where X;. Xa and X; are the amounts to be produced (rom the thiee
products Py, Py and Py respectively.
Develop the initial table of the above problem, and state the initial solution.
(03 marks)
What is the first product that you wish to include in the basic, when applying
the Simplex method? Give reasons, so that anybody would understand your
answer.
(02 marks)
Using simplex method and construct the final table o get the optimal
solution.
(005 marks)
(Total 20 marks)
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(a)

(i1)
(1ii)
(iv)
(v)

(h)
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XYZ is a manufacturer ol personal computers. AN pcmnml umlpul\.:\

use a 3.57 high-density floppy disk drive purch:m ('I"r,;m\\nm XYy
operates its factory 52 weeks per year, which qulIHC as '
these Moppy disk drives into computers per week. XY7's annual
rate is 20% of the value of the inventory. Regardless of order size. the
administrative cost of placing an order with Ynos has been estimated to be
Rs.50/=. A quantity discount is offered by Ynos for large orders as shown
below:
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Determine the optimal order qutmtll\* :u.t.mdmﬂ (o the I} ()Q model with and
without quantity discounts.
(03 marks)
What is the resulting total variable inventory cost per year?
(03 marks)
With this order quantity, how many orders need to be placed per year?
_ (03marks)
Determine the time interval between orders.
{03 marks)
How does the ABC control method categorise the products in inventory?
(03 marks)
Draw the diagram representing the curves — Total cost. Purchasing cost.
Total ordering cost and Total handling cost.
(05 marks)
(Total 20 marks)



