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INSTRUCTIONS: Answer question one and any other two questions.

QUESTION ONE (30 MARKS)

a) Distinguish between primary and secondary data, hence or otherwise state one method of
collecting each type of data. (4 Marks)

b) Determine whether the function f(x) = % for x=1,2,3,4,5 canserveasa
probability distribution of a discrete random variable. (4 Marks)

C) Suppose that the error in the reaction temperature for acontrolled laboratory experiment

is a continuous random variable x having the probability density function;

X
3 -l<x< 2

f(X): 0 ;elsa/vhere

Find the probability P(0 < x < 1) (4 Marks)

d) A shipment of 20 similar laptop computers to aretail outlet contains 3 that are defective.
If aschool makes random purchases of 3 of these computers; find the probability

distribution for the number of defectives. (4 Marks)
€) Ten house designs are preferred by two architects in the following order.
Housedesign | A B C D E F G H I J
Architect 1 1 6 5 10 3 2 4 9 7 8
Architect 2 3 5 8 4 7 10 2 1 6 9
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Apply the rank correlation coefficient to determine whether the two Architects have
similar tastes for house designs. (5 Marks)

f) The time per week a student uses a computer lab is normally distributed with mean 6.2
hours and standard deviation of 0.9 hours. Find the probability that a student use the

computer |ab;
(i) For lessthan 5.3 hours (3 Marks)
(i) Morethan 7.1 hours (3 Marks)

(ii1) You are planning a schedule for the computer 1ab for 2000 students. Estimate the
number of students who will use the computer lab for between 5.3 and 7.1 hours
(3 Marks)

QUESTION TWO (20 MARKS)

a) Distinguish between diagrammatic and graphical presentation of data. (2 Marks)
b) The amount of money earned daily by 40 people working part timein afactory is shown
below.
80 90 70 110 90 160 110 80
140 30 90 50 100 110 60 100
80 90 110 80 100 90 120 70
130 170 80 120 100 110 40 110
50 100 110 90 100 70 110 80
(i) Organizethe datain asuitable stem and |leaf diagram (6 Marks)
(i) Form afrequency distribution table having 6 classes for these data (6 Marks)
(iii) Draw a histogram for the data (6 Marks)

QUESTION THREE (20 MARKS)

a) Distinguish between correlation and regression. (2 Marks)
b) Oneend A of an eastic string was attached to a horizontal bar and amass M grams was

attached to the other end B. The mass was suspended freely and allowed to settle
vertically below A. the length AB L milimeters was recorded for various masses as

follows;

M(grams) | 100 200 | 300 |[400 |500 |600
L(mm) 228 236 | 256 | 278 | 285 | 301

(i) Fittheleast squaresline of regression of L on m of theform y = a + bx to the data
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(6 Marks)
(i1) Estimate the length of the string when amass of 360 grams s attached at B(2 Marks)

(iii) State aphysical limitation that there might be in using your equation to estimate the
length of the string when amass of 1200 gramsis attached at B. (2 Marks)

The table below shows the number of contractors x and the number of construction
equipment y stolen in various citiesin one year.

X |12 |7 |11 |19 |5 |21 |3 | 4 | 17
Y |14 |3 121 |28 |6 |43 |1 |12 |30

(i) Calculate the value of the product moment correlation coefficient for the data.

(6 Marks)
(i) Comment on the suggestion that most construction equipment thieves are
contractors. (2 Marks)
QUESTION FOUR (20 MARKS)
a) Distinguish between discrete and continuous random variables. (2 Marks)
b) An electrical firm manufactures light bulbs that have alength of life that is normally
distributed with mean equal to 800 hours and standard deviation of 40 hours. Find the
probability that a bulb burns between 778 and 834 hours. (4 Marks)
C) It is expected that 10% of production from a continuous process will be defective. Find
the probability that in a sample of 10 units chosen at random;
(i) Exactly 2 will be defective (3 Marks)
(i)  Atleast 2 will be defective (4 Marks)
d) The number of calls per 10 minutes received at a telephone switchboard follows a poisson

distribution with mean 0.6. Find the probability that;
(1) No call will be received in the first 10 minutes (3 Marks)

(i) Morethan 2 calswill be received in a period of 40 minutes. (4 Marks)

QUESTION FIVE (20 MARKS)

a)
b)

State and briefly explain 2 methods of probability sampling. (4 Marks)
A manager wants to see if geographical region is associated with ownership of a
macintosh computer. The manager surveys 100 people and the data obtained are givenin
the table below. Test at 5% level of significance whether ownership of mac isrelated to
geographical region. (6 Marks)
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Mac No Mac Row total
North East 12 14 26
South West 21 18 39
Mid-west 17 18 35
Column total 50 50 100

The life expectancy of peoplein Kenyain the year 2015 was expected to be 50 years. A
survey was conducted in 11 counties of Kenya and the data obtained is given below.

Coumty |A |B |c |D |E |F |G |H [I |3 |K

Life 542 | 504 | 44.2 | 49.7 | 554 |57.0 |58.2 | 56.6 | 619 | 575|534
expectancy

Test at 10% whether the data confirms the expected view. (10 Marks)
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