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1. (@ Outline three methods of collecting statistical data, (3 marks)

() Explain each of the following scales of measurement as used in the classification of

statistical dat:
(i) nominal scale; (2 marks)
(ii)  ordinal scale; (2 marks)
(iii)  interval scale; (2 marks)
(iv) ratio scale. (2 marks)

() An educational rescarcher was interested in studying the relationship between the
performance in Mathematics and English. He took a random sample of 12 students who
sat for KCSE mock examination and the marks scored in the two subjects are as shown
Table 1. Use the table to answer the questions that follow.

[ Student AlB]c[o[E[F[a]ulI k] L ™

Methematics | 67 [ 86 | 34 | 45 | 82 | 56 | 74 | a5 | 26 | 45 |40 | 75

English 25 (45 | 90 | 0 |42 55 |45 |72 |76 | 88 |65 30

Table 1

(@) Compute the Spearman’s rank co-effcient of correlation between the marks scored
in the two subjects. (7 marks)

(i) Evaluate the consistency in performance in the two subjects, (@ marks)

2 (@ Differentiate between primary data and secondary data as used in Statistics. (2 marks)

(b) - With the aid of diagrams, differentiate between the following terms as used in statstics:
() positive skowness and negative skewness; (4 marks)

(if) ~ positive correlation and negative correlation. (4 marks)

(€) The data in Table 2 shows the age distribution of 800 employces working at a county
headquarter in Kenya. Use it to answer the questions that follow.

Age in years 20-24125-29/30-34|35-39 404445 - 49]50- 54] 55 - 50 60 - 64
[No.of employees| 36 | 64 | 105 | 136 | 160 | 124 | 96 | 62 | 15
Table 2
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The county government has decided to lower the wage bill by reducing the workforce
based on the following criteria:

* To retrench the oldest 25% from the upper age group.
- To transfer the next oldest 40% of the upper age group to the national government.

(i) Determine the minimum and maximum age limits of the employees to be transferred
to the national government, (5 marks)

(i)  The county government has decided to revise the scheme in (i) to be based on the
following criteria:

» To retrench the employees whose age is 48 years and above.

+ To transfer the employees whose age is between 36 and 48 years to the national
government.

Determine the proportion of the employees to be transferred to the national

government. (5 marks)
3 (a) Differentiate between the terms census and sampling as used in Statistics. (4 marks)
(b)  Explain the following terms as used in project network analysis:
(1)  activity; (2 marks)
(if) dummy activity; (2 marks)
(iti) dangling activity. (2 marks)
(¢} An agricultural researcher carried out a study on the relationship between crop yield per
sack and the quantity of fertilizer in bags per plot. A random sample of 10 plots in different
regions was taken. The data in Table 3 shows the quantity of fertilizer in bags and the crop
vield in sacks produced.
Plot A B C D E F G H J K
Fertilizer 45 70 32 65 80 50 55 30 55 60
Cropyield | 40 65 28 55 70 30 75 45 50 65
Table 3
(i)  Determine the least squares regression line of the crop yield on the quantity of
fertilizer used. (8 marks)
(if) Using the regression line obtained in (i) above, estimate by calculation the number of
sacks of crop yield produced from a typical farm in which 20 bags of fertilizer was
used. 2 marks}
4 (2)  Explain three importance of constructing a time series graph in the analysis of time series
data. (6 marks)
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(i) State two models used in the analysis of time series data. (2 marks)
(ii) Explain the circumstance under which each time scrics model is used. (4 marks)

A research study conducted on the off-the self software in Kenya found out that only 30%
of the software procured meet the user requirements. Based on this finding, determine the
probability that among a random sample of § off-the self software selected in Kenya, the
following meet the user requirements:

() exactly 3 software; (2 marks)
(i) between 4 and 6 inclusive; (3 marks)
(i) at least 3 software. (3 marks)
5. (®) Determine the second order derivative of each of the following polynomial functions with
respect to x:
= 3% —Sx+8
— 5 +6x—4 (4 marks)
(b)  Tntegrate cach of the following polynomial functions with respect to x:
x? — 5x2 = 9x+ 6
y=2x2-5x3+7x~3 (4 marks)
(c)  Research findings on computers suggest that the fife span of personal computers fit a
‘mormal distribution with @ mean of 4.2 years and a standard deviation of 0.8 years.
() Determine the proportion of personal computers that will have a life span less than 4
years. (3 marks)
(i) Determine the proportion of personal computers that will have a life span of between
3.5 years and 5.8 years. (5 marks)
(iii) Vendors of personal computers give a warranty of 2 years. Determin the proportion
of personal computers that will require replacement within this warranty period.
(4 marks)
6. (2) The current motor vehicle registration system in Kenya used a combination of lefters and
digits in a format where:
- the first character must be the letter K.
- the second and third characters must be letters of the alphabet.
- the fourth, fifth and sixth characters must any be numeric digits.
- the seventh character must be a letter of the alphabet. .
The letters ‘T and *0” must not be used, and a registration must not start with ‘KAF” since
this is preserved for the air force. Determine the maximum number of vehicles which can
be registered using this system. (6 marks)
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(i)  The appreciation equation for the piece of land; (2 marks)
(i) The depreciation equation for the lorry; (2 marks)
(iti) The duration it will take for the two items to have the same value. (2 marks)
(¢)  Itis known that 20% of certain components produced by a certain manufacturer are defective
and have to be discarded. Using tree diagram(s), determine the probability of getting:
(1)  atleast one defective component if two components are drawn at random one at a
time. (4 marks)
(i)  exactly two defective components if three components are drawn at random one at a
time. (4 marks)
7 (2) Explain each of the following sampling techniques as used in Statistics:
(1)  stratified random sampling; (3 marks)
(i)  systematic random sampling; (2 marks)
(iii) multi-stage random sampling. (3 marks)
(b)  Explain each of the following terms as used in index numbers:
(1)  fixed base; (2 marks)
(11} chain base. (2 marks)
(c) Table 4 shows the prices per bottle of four brands of drinks and their corresponding
number of bottles per crate sold by a local distributer for the years 2010 and 2015.
Drink _ 2010 _ 2015
Price in Ksh. | No. of bottles | Price in Ksh. | No. of bottles
A 100.00 40 120.00 35
B 120.00 25 130.00 30
C 125.00 15 130.00 20
D 140.00 30 160.00 40
Table 4
Calculate the following taking the year 2010 as the base:
(i)  Laspeyre’s price index; (4 marks)
(iiy Paasche’s price index. (4 marks) *
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John purchased a piece of land at a cost of Ksh 400,000, The land appreciates at a constant
rate of 25% per annum, Peter however purchased a lotry at a cost of Ksh 2,000,000. The
lotry depreciates at a constant rate of 20% per annmum. Determine each of the following:
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Outline four areas of application in which quantitative techniques can assist the

management of an organization in performing its management functions. (@ marks)
() Using mathematical notations outline four properties of the mean as a measure of central
tendency. (4 marks)
(€) The project of constructing a foot bridge over a dual carriage way has been broken down
into activities and their duration in the precedence table below, Use it o answer the
questions that follow.
. Preceding Duration
Adtivity Activity (wecks)

A - 10

B A 12

c A 8

D B 8

E B 14

F c 6

G c 15

H EF 10

] D,H 6

3 G 12
() Construct a network for the project represented by the precedence table. (5 marks)
(i) Determine the critical path and the expected project duration. (5 marks)
(iil) Compute the total loat for the fongest chain of non-critical activities. (2 marks)
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