
 
QUANTITATIVE TECHNIQUES 
 
SECTION I 
 
QUESTION ONE 

(a) The Young Children’s Fund (YCF) is planning its annual fund-raising campaign 
for its December school holiday camp for disadvantaged children.  Campaign 
expenditures will be incurred at a rate of Sh. 10,000 per day.  From past 
experience, it is known that contributions will be high during the early stages of 
the campaign and will tend to fall off as the campaign continues.  The function 
describing the rate at which contributions are received is: 

 
  C (t) = -100t2 + 200,000 
  Where t = days of the campaign 
  C (t) = rate at which contributions are received in shillings per day. 
 
 The fund wants to maximize the net proceeds from the campaign. 
 
 Required: 

(i) The number of days the campaign should be conducted to maximize the 
net proceeds.       (3 marks) 

(ii) The total campaign expenditure.     (2 marks) 
(iii) The total contributions expected to be collected.   (5 

marks) 
(iv) Net proceeds from the campaign     (1 mark) 

 
(b) The national office of a car rental company is planning its maintenance for the 

next year.  The company’s management are interested in determining the 
company’s needs for certain repair parts.  The company rents saloon cars, 
station wagons and double cab pick-ups.  The matrix N shown below indicates 
the number of each type of vehicle available for renting in the four regions of 
the country. 

 
  Saloons  Station  Double 
    Wagons cabs 
  160  400  500  Coast 
 N = 150  300  200  Central 
  100  100  150  Western 
  120  400  300  Highlands 
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Four repair parts of particular interest, because of their cost and frequency of 
replacement, are fan belts, spark plugs, batteries and tyres.  On the basis of 
studies of maintenance records in different parts of the country, the 
management have determined the average number of repair parts needed per 
car during a year. 

 
 These are summarized in matrix R below: 
 
  Saloons  Station  Double 
    Wagons cabs 
  17  16  15  Fan belts 
 R =  12  8  5  Plugs 
  9  7  5  Batteries 
  4  7  6  Tyres 
 
 Required: 
 (i) The total demand for each type of car.    (3 marks) 
 (ii) The total number of each repair part required for the fleet.  (3 
marks) 

(iii) If matrix C below contains the cost per unit in shillings for fan belts, 
spark plugs, batteries and tyres, calculate the total costs for all repair 
parts. 

 C = (1250, 800, 6500, 8000)     (3 marks) 
       (Total: 20 marks) 
 
QUESTION TWO 

(a) Explain the purpose of Venn diagrams.     (3 marks) 
 
(b) A market study taken at a local sporting goods store, Maua Wahome Stores, 

showed that, of the 200 people interviewed, 60 owned tents, 100 owned 
sleeping bags, 80 owned camping stoves, 40 owned both tents and camping 
stoves and 40 owned both sleeping bags and camping stoves. 

 
 Required: 
 If 20 people interviewed owned a tent, a sleeping bag and a camping stove, 

determine how many people owned only a camping stove.  In this case, is it 
possible for 30 people to own both a tent and a sleeping bag, but not a 
camping stove?  (6 marks) 
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(c) “Under One Thousand Shillings” Corner Store is planning to open a new store 
on the corner of Main and Crescent Streets.  It has asked the Tomorrow’s 
Marketing Company to do a market study of randomly selected families within 
a five kilometers radius of the store.  Among the questions it wishes 
Tomorrow’s Marketing Company to ask each home-owner are: 

 (1) Family income 
 (2) Family size 
 (3) Distance from home to the store site. 
 (4) Whether or not the family owns a car or uses public transport. 
 
 Required: 
 For each of the four questions, develop a random variable of interest to 

“Under One Thousand Shillings” Corner Store.  Denote which of these are 
discrete and which are continuous random variables.     
 (11 marks) 

        (Total: 20 marks) 
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QUESTION THREE 

(a) Due to high operational cost, Hekima Commercial Bank (HCB) wishes to close 
those savings accounts that do not maintain a certain minimum monthly 
balance.  Currently the mean monthly balance of the savings accounts is Sh. 
25,000 with a standard deviation of Sh. 5,000.  The bank wishes to close 10% 
of the accounts with the lowest monthly balance.  Further, the balances are 
assumed to be normally distributed. 

 
 Required: 
 The monthly balance that HCB should require its savings accounts customers 

to maintain in order for the accounts not to be closed.   (6 
marks) 

 
(b) Electrical Products Ltd. manufactures, among other products, lighting bulbs.  

Recently, the company launched a new energy saving lighting bulb.  The brand 
manager claims that this new model has a mean life of at least 1800 hours.  A 
quality controller decides to verify the claim and selects a random sample of 50 
bulbs.  He records the lives of the bulbs as summarized below: 

 
Length of life (hours) Number of bulbs 
1000 – 1200 1 
1200 – 1400 4 
1400 – 1600 8 
1600 – 1800 10 
1800 – 2000 11 
2000 – 2200 7 
2200 – 2400 5 
2400 – 2600 3 
2600 - 2800 1 

 
 Required: 
 Determine if the data support the claim of the brand manager (use α = 0.01).   

(14 marks) 
        (Total: 20 marks) 
 
QUESTION FOUR 

All publicly traded companies are required to have their financial statements audited 
by an independent firm of Certified Public Accountants.  When planning for the 
year’s end, the director of audit, is concerned about two things; the cost of the audit 
(in shillings) and the length of time the audit will take.  The Board of directors 
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negotiates the audit contract.  The director of audit however, might be able to take 
steps to reduce the audit time and therefore the disruption of normal activities. 
 
An organization of 30 auditors has pooled data to measure the effects of three 
variables on the amount of time needed (hours) to complete the audit.  The first 
variable is sales – the larger the company’s sales the more time an audit is likely to 
require.  The second is the number of hours spent on internal audit – a function 
carried out within the company by the company’s own employees.  The feeling is that 
the more the work is done by the company’s own employees, the less time an 
independent auditor will need to spend.  The third is the strength of internal controls 
– how tightly the accounting process in the company is controlled on a day-to-day 
basis.  For this study, controls were categorized as either strong (=1) or weak (= 0). 
 
Required: 
(a) Discuss the analytical approach you would use to address the above problems.  

In your discussion, you should explain the justification and the assumptions of 
the approach you have utilized.       (8 
marks) 

(b) Explain step by step how you would go about analyzing the data from this 
problem. 

          (12 marks) 
         (Total: 20 marks) 
 
QUESTION FIVE 

(a) Explain the purpose of selecting participants from different functional fields to 
participate in a Delphi Study.  Could this strategy backfire?   (5 
marks) 

(b) Business at M and K Sunshine Boutique can be viewed as falling into three 
distinct seasons: 

 (1) Christmas (November – December) 
 (2) Rainy season (April – June) 
 (3) All other times. 
 
 The average weekly sales in thousands of shillings during each of these seasons 

in the past four years has been as follows: 
 

Year 
Season 1999 2000 2001 2002 
1 1,856 1,995 2,241 2,280 
2 2,012 2,168 2,306 2,408 
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3 985 1,072 1,105 1,120 
 

An appropriate software was used to analyze the above data and the following 
output is provided: 
 
Program output 
Period Sales Moving 

Average 
Sh. 

Seasonal – 
Irregular 
Component 
Sh. 

Deseasonalized 
Data 
Sh. 

1 1,856 - 1.156 1,605.667 
2 2,012 1,618 1.225 1,642.648 
3 985 1,664 0.586 1,679.630 
4 1,995 1,716 1.162 1,716.612 
5 2,168 1,745 1.236 1,753.594 
6 1,072 1,827 0.599 1,790.576 
7 2,241 1,873 1.226 1,827.558 
8 2,306 1,884 1.237 1,864.539 
9 1,105 1,897 0.581 1,901.521 
10 2,280 1,931 1.176 1,938.503 
11 2,408 1,936 1.219 1,975.485 
12 1,120 - 0.557 2,012.467 

 
 Number of moving periods: 3 
 Number of periods: 12 
 Mean Absolute Deviation (MAD) = 493.3333 
 Trend line of the deseasonalized data Tt = 1,580.11 + 33.96t 
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   NORMAL CURVE 
 
 
 

AREAS 
Under the 
STANDARD 
NORMAL CURVE 
from 0 to Z 

       0 Z 
 Required: 
 (i) Explain the above output.     (3 marks) 
 (ii) Determine the seasonal indexes and explain what they mean. (8 
marks) 
 (iii) Determine the short range forecast for the 13th, 14th and the 15th periods. 
          (4 marks) 
         (Total: 20 marks) 
 
SECTION II 
 
QUESTION SIX 

(a) One of the properties (assumptions) of linear programming is that fractional 
values of the decision variables are permitted, that is, divisibility.  However, 
fractional values might sometimes be meaningless. 

 
Explain one case where fractional values might be meaningless.  What 
approach should be used to over-come this assumption?    
 (3 marks) 

 
(b) Explain the connection between the following: 
 (i) Reduced costs column and the range of optimality. (2 marks) 
 (ii) Dual prices and the range of feasibility.   (2 marks) 
 
(c) Lake Naivasha Floataway Tours has Sh. 4 million that may be used to purchase 

new rental boats for hire during the coming December holidays.  The boats can 
be purchased from the two different manufacturers.  Pertinent data concerning 
the boats are summarized below: 

 
Boat type Manufacturer Cost 

(Sh.) 
Maximum 
Seating 

Expected  
Daily profit 
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capacity (Sh.) 
Speedhawk Sleekboat 60,000 3 7,000 
Silverbird Sleekboat 70,000 5 8,000 
Chui Racer 50,000 2 5,000 
Simba Racer 90,000 6 11,000 
 
 Floataway Tours would like to purchase at least 50 boats and would like to 

purchase the same number from Sleekboat as from Racer to maintain goodwill.  
At the same time, Floataway Tours wishes to have a total seating capacity of at 
least 200. 

 
 Required: 
 Formulate the above problem.      (13 marks) 
        (Total: 20 marks) 
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QUESTION SEVEN 

(a) In the context of game theory, explain the following statement: “winning isn’t 
everything; it is the only thing”      (3 marks) 

(b) The optimal solution of a two-person zero-sum game always represents a 
saddle point regardless of whether the players use pure or mixed strategies.  
Explain. (5 marks) 

(c) Joseph Njau and Anne Wairimu can use one strategy some of the time and the 
other strategy the rest of the time.  Consider the following case of player one 
(Joseph Njau) and the opponent (Anne Wairimu).  Joseph Njau has two 
strategies A and B whereas the opponent, Anne Wairimu has strategies X and 
Y.  Utilities have been assigned as indicated below: 

 
  Anne Wairimu 
  X Y 
 A 1 - 2 
Joseph Njau    
 B - 1.5 2 

 
 Required: 
 Determine the percentage time Joseph Njau should play strategy A and strategy 

B.  Also determine the percentage time that Anne Wairimu should play strategy 
X and strategy Y.         (12 
marks) 

         (Total: 20 marks) 
 
QUESTION EIGHT 

Interlink Services Ltd. (ISL) are in the process of introducing a new service.  The 
technical services manager has listed following activities, their predecessors and 
associated costs: 
 
Activity Predecessor (Weeks) 

Expected 
time 

Standard 
deviation 

Cost (Sh.) 

A - 8 1.0 41,600 
B - 3 0.25 15,600 
C A 7 0.69 36,400 
D A 5 1.0 26,000 
E A 3 0.22 16,000 
F C 3 0.11 15,000 
G D 4 0.18 20,800 
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H B,D,E 8 0.85 40,800 
I H 3 0.25 14,000 
J F,G,I 4 0.11 23,800 
 
Required: 
(a) The project network, critical path and expected project duration.  (6 
marks) 
(b) If activity B is delayed by 3 weeks, activity E by 4 weeks and activity F by 2 

weeks, by how many weeks will project time be delayed?   
 (4 marks) 

(c) If there are no delays, how many weeks should be targeted to finish the project 
with a 98% confidence?       (4 marks) 

(d) Interlink Service Ltd. has an expected revenue of Sh. 5 million projected if the 
project is completed within 30 weeks but if the deadline is not met, the 
expected revenue is only Sh. 500,000 with a penalty of Sh. 750,000 being 
imposed Compute the expected profit. 

          (6 marks) 
        (Total: 20 marks) 
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QUANTITATIVE TECHNIQUES 
 
QUESTION ONE 

(a) (i) Rate at which expenditure is incurred 
 
  E(t) = Sh. 10,000 
 
  Expenditures and contributions functions intersect when 
 
  C(t) = E(t) 
  - 100t2 + 200,000 = 10,000 
  - 100t2 = - 190,000 
  t2 = 1,900 
  t = 43.6 days 
 
 (ii) Total expenditure = Number of days x Expenditure per day 
 
   E = Sh. 10,000 x 43.6 days 
   = Sh. 436,000 
 
 (iii) Total contributions during the 43.6 days is given by the area under the 
curve 
  C(t) = - 100t2 + 200,000 between t = 0 and t = 43.6 days. 
   43.6 
  C =  (-100t2 + 200,000)dt 
                                    0 

  = )000,200
3

100 3 tt 


   43.6 

         0 
 

  = 0.6200,000x43
3

43.63
100x   

  = -2,762,729 + 8,720,000 
  = Sh. 5,957,271 
 
 (iv) Net proceeds = contributions - Expenditure 
    = 5,957,271 – 436,000 
    = Sh. 5,521,271 
  

SUGGESTED ANSWERS 
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(b) (i) Demand (D) for each type of car is given by 
 
  D = Nt  1  160 150 100 120 
    1 = 400 300 100 400 
    1  500 200 150 300 
    1 
 
  = 160 + 150 + 100 + 120 =    530  Saloons 
   400 + 300 + 100 + 400 = 1,200  S/wagons 
   500 + 200 + 150 + 300 = 1,150  Doubtcabs 
 
 (ii) Total number of repairs required 
   Salons  S/wagons Double cabs 
   17  16  15  530 
 P = RD = 12  8  5  1200 
   9  7  5  1150 
   4  7  6 
 
  = 17 x 530 + 16 x 1,200 + 15 x 1,150  45,460 
  12 x 530 + 8 x 1,200 + 5 x 1,150   21,710 
  9 x 530 + 7 x 1,200 + 5 x 1,150  = 18,920 
  4 x 530 + 7 x 1,200 + 6 x 1,150   17,420 
 
 (iii) Total cost = pt  1,250 0 0 0 
     0 800 0 0 
     0 0 500 0 
       0 800 
 
  = (45,460 21,710 18,920 17,420)  250 0 0 0 
        0 800 0 0 
        0 0 6,500 0 
        0 0 0 8,400 
 
  = 56,825,000 + 17,360,000 + 122,980,000 + 139,360,000 
  = Sh. 336,525,000 
 
QUESTION TWO 

(a) Venn diagrams 
The purpose of Venn diagrams is to visualize the relationships between event 
sets.  Useful in the area of probability. 
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(b) Using a Venn diagram gives the following: 
 
 
 
 
 
 
 
      C 20 
 
 
     20  20 
 
      20 
 
    A    B 
 
 
 
 
 
 
 Where Event A = Owns a tent; 
            Event B = Owns a sleeping bag 
            Event C = Owns a camping store 
 
 Let the sample space be the 200 people interviewed. 
 
 Note that only 20 people own only a camping store. 
 

To determine whether it is possible for thirty people to own both a tent, and a 
sleeping bag, but not a camping store, note that the size of Event A is 60.  
Therefore the shaded area above could not have a value of thirty.   
 (5 marks) 

 
(c) 
 
No. Question Random Variable Discrete/continuous 
1. Family 

income 
X = annual gross income the family 
reported on their tax return. 

Continuous 

2. Family size X = number of dependants in the Discrete 
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family reported on their return. 
3. Distance 

from home 
to store 

X = the distance in kilometers from 
home to the store site. 

Continuous 

4. Car/Matatu X = 1 if own no. car; 
    = 2 if own car (s) only; 
    = 3 if own matatu(s) only; 
    = 4 if own car(s) if own car(s) and 
matatu(s) 

Discrete 

 
This is a continuous random variable even though it will appear to be discrete due to 
the limits in accuracy of measurement. 
 
QUESTION THREE 

X ~ N (25,000, 50002) 
 

Z0.90 = 
5,000

25,000
0

X 
, Z0.10 = -1.28 

  X0 = - 1.28 (5,000) + 25,000 = 18,600 
 
Minimum balance for an account not to be closed is Sh. 18,600. 
 
(b) 

X f fx fx2 
1100 1 1,100 1,210,000 
1300 4 5,200 6,760,000 
1500 8 12,000 18,000,000 
1700 10 17,000 28,900,000 
1900 11 20,900 39,710,000 
2100 7 14,700 30,870,000 
2300 5 11,500 26,450,000 
2500 3 7,500 18,750,000 
2700 1 _2,700 __7,290,000 
  92,600 177,940,000 

 

Mean x = 1,852, 

Standard deviation, S = 







 2)1852(

50

000,940,177
 

   = 362.67. 
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HO: Manager‟s claim is true (µ ≥ 1800) 
HA: Manager‟s claim is false (µ < 1800) 
 

Test statistic Z = 
 

362.67

5018001852 
= 1.01 

Critical value = -Z0.99 = -2.33 
Reject H0 at 1% level if Z < - 2.33 since 1.01 > -2.33, fail to reject H0 and conclude 
that data supports the manager‟s claim. 
          (5 Marks) 
         (Total: 20 marks) 
 
QUESTION FOUR 

(a) Regression analysis would be the “best” analytical approach to use. 

 Time needed could be regressed against sales, hours spent on internal audit 
and strength of internal controls. 

 Specifically this is a multiple linear regression analytical tool. 

 Explain what multiple linear regression entails, that is 
 

y = 0 + 2X2 + B3X3 + ε  
 
Where: 
y = time needed to complete an audit 
X1 = sales 
X2 = hours spent on internal audit 
X3 = strength of internal audit 
 

0, 1, 2 and 3 are parameters to be estimated by b0, b1 and b3 respectively. 
 
ε = error term and ε ~ nil 
 
Note X3 is an indicator variable. 
 
Assumptions: 
 
These assumptions are about the error ( ε ). 
 
1. The error ε is a random variable with mean or expected value of zero; that 

is, E( ε ) = 0. 
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2. The variance of ε  is denoted by r2 and is the same for all values of the 
explanatory variables X1, X2 --------, Xp. 

3. The values of ε  are independent. 
 
The error ε is a normally distributed random variable. 

 
(b) Step by step: 
 
 Step 1: Scatter diagrams: 

Plot the response variable against each explanatory variable helps to visualize 
whether there is a linear relationship. 
 
Step 2: Descriptive statistics: 

 Guides to see central tendency, variability, SK markers etc. 

 Box plots also held to detect outliers. 
 

Step 3: Correlation analysis: 
Helps to determine the strength of the relationships. 
 
Step 4: AOV: 
Analysis of variance (AOV) helps to determine whether the overall model is 
significant. 
 
Step 5: T-tests: 
Guides in determining which variables are significant. 
 
Step 6: Second order conditions: 

 Helps to ensure that the assumptions are not violated. 

 Do multicollinearity, homogeneity and normal plots. 
 
QUESTION FIVE 

(a) Purpose  

 Get different expert‟s opinion 

 Benefit from a diversity of ideas and experience 

 Avoid subjectivity and ensure objectivity 

 Reducing the prediction error 

 Improves the quality of final result. 
 
Backfire 
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It could if: 

 Future is uncertain and random events could occur. 

 Quick changing business environment. 
 
(b) (i) The output represents the concept of deseasonalizing data, that is, taking 
into  

Account the seasonal indexes.  The table indicates 3 – two period 
moving average and a seasonal irregular component. 

 The moving average – these are three distinct seasons in each year.  
Hence, a three season moving average has been taken to eliminate 
seasonal and irregular factors. 

 Seasonal irregular component – to isolate the trend and cyclical 
components, the season irregular component has been determine. 

 The last column under program output indicates the deseasonalized 
data. 

 
 (ii) Seasonal indexes: 
 
  Season 1: 
   (1.56 + 1.162 + 1.226 + 1.176)/4 = 1.18 
 
  Season 2: 
   (1.225 + 1.236 + 1.237 + 1.219)/4 = 1.23 
 
  Season 3: 
   (0.586 + 0.599 + 0.581 + 0.557)/4 = 0.58 
 
  In order to add to 3 scale the seasonal factors by 
  (1.18 + 1.23 + 0.58)/3 = 0.9967 
 
  S0 Season 1: 1.18/0.9967 = 1.1839 
   Season 2: 1.23/0.9967 = 1.2342 
   Season 3: 0.58/0.9967 = 0.5819 
        3.0000 
 

1.1839, 1.2342 and 0.5819 are the seasonal indexes for seasons 1, 2 and 3 
respectively. 
 
Seasonal indexes provide some observations about the “seasonal” 
component in M & K sunshine bountique.  The „best‟ season sale is the 
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second averaging 23.42% above the season value.  Second is season 1 
averaging 18.39% above the season value.  However, season 3 is 
averaging 41.81% below (100% - 58.19%). 

 
 (iii) For the 13th period, we use the trend line 
  Tt = 1,580.11 + 33.96 
 
  T13 = 1,580.11 + 33.96  x 13 = 2,021.59 
 
  T14 = 1,580.11 + 33.96 x 14 = 2,055.55 
 
  T15 = 1,580 + 33.96 x 15 = 2,089.51 
 
  Take into account the seasonality: 
 
  Season 1: 1.1839 x 2,021.59 = 2,393 
 
  Season 2: 1.2342 x 2,055.55 = 2,537 
 
  Season 3: 0.5819 x 2,089.51 = 1,216 
 
QUESTION SIX 

(a) Examples include: 

 Investment in whole project rather than half or quarter of a project. 

 Finished products – we can talk of half chair completed. 

 Individuals have to be full, half persons is meaningless. 
 
Integer programming would be an alternative to linear programming. 

 
(b) (i) Reduced costs column in linear programming output and range of 
optimality  

provides an opportunity to indicate how much the current 
profit/contribute margins or costs have to be increased/decreased by (or 
decreased by) for the non-basic variable to become basic variable. 

 
(ii) Dual prices and range of feasibility provides an opportunity to indicate 

the flexibility in resource utilization.  Which resource is scarce or not. 
 
(c) Step 1: Define the decision variables 
 Set X1 = the number of speed hawks ordered. 
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  X2 = the number of silverbirds ordered. 
  X3 = the number of chui ordered. 
  X4 = the number of simba ordered. 
 
 Step 2: Define the objective function 
  Max = 7,000x1 + 8,000x2 + 5,000x3 + 11,000x4 

 
 Step 3: Define the constraints 
  60,000x1 + 70,000x2 + 50,000x3 + 90,000x4 ≤ 4,000,000 (budget) 
 
 X1 + X2 + X3 + X4 ≥ 50 (purchase at least 50 boats) 
 
 X1 + X2 = X3 + X4 or 

X1 + X2 – X3 – X4 =0 (Number of boats from sleekboat equals number of 
boats from  

   Racer). 
 
3X1 + 5X2 + 2X3 + 6X4 ≥ 200 (capacity at least 200) 
 
Non-negativity of variables. 
Xj ≥ 0 for r = 1, 2, 3 and 4. 

 
QUESTION SEVEN 

(a) 

 This refers to the passion of winning.  Whatever the game, we want to win.  
Still, we have great respect for fair play or playing by the rules. 

 Refers to a game by individuals who want to maximize their own welfare, 
that is, win. 

 It is the same statement as “it is fatal to enter any war without the will to 
win.” 

 
(b) The difference between pure and mixed strategy game is that pure strategy 

games possess a saddle point whereas mixed strategy game do not.  The present 
of a saddle point is identified by comparing the values of each player‟s 
maximum strategy. 

 
(c) Joseph Njau 
 
 Anne Difference Ratio Reserve 
 X                         
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Y 
Joseph             
A 

1                       
-2 

1 – (-2) = 3.0 3/6.5 3.5/6.5 

                        
B 

-1.5                    
2 

2 – (-1.5) = 
3.5/6.5 

3.5/6.5 3/6.5 

 
3.5/6.5 = 0.54 and 3/6.5 = 0.46 
 
So, Joseph should play strategy A 54 percent of the time and play strategy B 46 
percent of the time. 
 
Anne Wairimu; 
 
Anne 
  X Y 
Joseph A 

B 
1 
-1.5 

-2 
2 

Difference 1 – (-1.5) 
= 2.5 

2 – (-2) 
= 4 

 
= 6.5 

Ratio 2.5/6.5 4/6.5  
Reverse 4/6.5 2.5/6.5  
 
4/6.5 = 0.62 and 2.5/6.5 = 0.38 
 
So Anne should play strategy x 62 per cent of the time and play strategy Y 38 percent 
of the time. 
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QUESTION EIGHT 

 
 
 
 
      15     21 
 
    C - 7 
               F - 3 
 
   8         8 
 
 
  A – 8   D - 5 
 
 
     0        0  E - 3 13 13     G - 4       24     24    J - 4    28      28 
 
 
   B - 3 
                  I - 3 
 
 
 
    13     13         H - 8                 21      21 
 
 
 
 
 
(a) Critical path A, D, H, I, J expected duration = 28 weeks. 
 
(b) 
 

 EFT LFT 
Activity   
B 3 + 3 = 6 13 
E 8 + 4 + 3 = 15 Delay 
F 15 + 5 = 20 24 
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 The project is delayed by 2 weeks. 
 
(c) X = 28 + Z0.98S 

 S = 67.111.025.085.011 22222   

 X = 28 + 2.05(1.67) = 31.4 Weeks 
 They should target 31.4 weeks 
 
(d) P(X<30) = P(Z<1.2) = 0.5 + 0.3849 = 0.8849 
 P(x≥30) = 1 – P(Z<1.2) = 0.1151 
 
 Total project cost = Sh. 250,000 
 
 Profit = 5,000,000 – 250,000 = 4,750,000, x < 30 
  = 500,000 – 750,000 – 250,000 = -500,000; x ≥ 30 
 
 Expected profit = 4,750,000 (0.8849) – 500,000 (0.1151) 
 = Sh. 4,145,725 
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