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1. (a) Explain four assumptions of a linear programming model.

(8 marks)

(b) The information below shows the activities to be carried out during a satellite
communication dish installation project.

()
(ii)
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Activity Duration (weeks)
0-1 4
0-2 6
0-3 11
1-4 3
I-6 8
2-4 2
3-5 7
4-6 1
5-6 3
6-7 10
7-8 4

Construct the project network diagram.
Determine the

4] critical path.
(I)  expected project duration.

(12 marks)



2. (a) Define each of the following terms:

(1 Paasche’s price index.
(1) Laspeyres price index.
(iii)  Fischer’s ideal price index.
(iv)  index number.
(8 marks)

(b) Explain three areas of application for each of the following quantitative techniques in
decision making process:

(i) linear programming,
(i1}  network analysis,
(i) inventory control.
(iv)  time serics analysis.
(12 marks)
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3 (a) The following information relates to a certain raw material used in a local hotel:
Annual demand 3000 units
Price per item Ksh 270
Ordering cost Ksh 4,200 per order
Holding cost is 5% of item price, per year
Lead time 8 days
Working days in a year 3635
Determine the:
(1) Economic Order Quantity (EOQ).
(i) re-order point.
(iil)  total cost.
(12 marks)
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(b) The following information shows the number of kilometres covered by cars and the
associated cost of maintenance for each car, in a car rental company.

Car Kilometres covered Maintenance costs (Ksh)
A 80,000 96,000
B 29,000 12,000
C 53,000 52,000
D 13,000 16,000
E 45 000 26,000
(1) Compute the regression equation of maintenance costs on kilometres covered.

(ii) Estimate the maintenance cost for a car that has covered 60,000 kilometres.
(8 marks)
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4, (a) The contents of 3 fruit baskets at Mama Awinja groceries are as follows:

First basket 1 mango, 2 apples, 3 oranges
Second basket 2 mangoes, 3 apples, | orange
Third basket 3 mangoes, 1 apple, 2 oranges

A fruit basket is picked at random and 2 fruits picked from it randomly, one at a time,
without replacement. The two fruits picked were an apple and a mango. Determine the

probability that the two fruits picked were from the second basket. )
(12 marks)
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(b) The following data shows the production of cement in millions of tonnes in a period of
10 years in ABC Cement Company.

Year 1999 | 2000 | 2001 | 2002 | 2003 | 2004 [ 2005 | 2006 | 2007 | 2008

Production

rye 21 22 23 25 24 23 25 26 28 27
{millien tonnes)

Using 3 - ycar moving averages, determine the trend values., {8 marks)

5. (a) The price of a hair drier, in Kenya shillings, 1s defined by the function P = 2650 - 50q

and the total cost is given by the function TC = Wloqz + 150q + 20,000; where q is

the number of units produced. Determine the

(1) profit maximising price.
(11) maximum profit,
(10 marks)
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(b)

The information below shows the number of chairs and number of computers bought by
Mary and Jane from the same shop.

Number of Number of

chairs computers
Mary 1,500 4
Jane 1,340 6

The total amount paid by Mary and Jane was Ksh 936,500 and Ksh 581,250
respectively. Using the matrix method, determine the unit cost of one

(1) chair.
(in computer.
(10 marks)
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6. (a)

A particular company 1s expected to yield the following cash flows in the next 7 years,

as shown in the table below:

Year
2015
2016
2017
2018
2019
2020
2021

Cash Inflow (Ksh)

6,380,000
6,900,000
4,980,000
3,500,000
2,700,000
3,320,000
1,750,000

An investor has offered to buy out the company at the start of January 2015, at a total
price of Ksh 21,500,000. Using the present value approach, advise the owners of the

company on whether to accept the offer. The discount rate is 8%.

(9 marks)

2903/204 .
2906/204
2922/204
November 2015

13

Turn over



(b) The information below shows the number of chairs and number of computers bought by
Mary and Jane from the same shop.
Number of Number of
chairs computers
Mary 1,500 4
Jane 1,340 6
The total amount paid by Mary and Jane was Ksh 936,500 and Ksh 581,250
respectively. Using the matrix method, determine the unit cost of one
(i) chair.
{(ii) computer.
(10 marks)
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6. (a) A particular company is expected to yield the following cash flows in the next 7 years,
as shown in the table below:
Year Cash Inflow (Ksh)
2015 6,380,000
2016 6,900 000
2017 4,980,000
2018 3,500,000
2019 2,700,000
2020 3,320,000
2021 1,750,000
An investor has offered to buy out the company at the start of January 2015, at a total
price of Ksh 21,500,000. Using the present value approach, advise the owners of the
company on whether to accept the offer. The discount rate is 8%.
(9 marks)
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(b)  Two groups of students in colleges, A and B sat for the same examination. College A
had 50 students and their mean grade was 75 with a standard deviation of 9. College B
had 60 students and their mean grade was 79 with a standard deviation of 7. Test
whether there is any significant difference in the performance of the two colleges at 5%
level of significance. {11 marks)
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7. (a) Distinguish between each of the following terms as used in network analysis:

- (1) succeeding activity and preceding activity,
(i1) Programme Evaluation Review Technique (PERT) and Critical Path
Method (CPM).
(i)  earliest start time and earliest finish time of an activity.
(iv)  merger events and burst events,
(8 marks)
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(b)

A firm has an annual demand of 100,000 units of a certain input material. The order
cost per order is Ksh 2,000 and the carrying cost is 10% per annum of the purchase
price per unit. The purchase price is Ksh 100 per unit. The firm has to chose between
three order size options; 100,000, 50,000 or 25,000 units. Advise the management on

the best order size option to adopt in order to mininize their costs. (12 marks}
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