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ANSWER ANY FOUR (4) QUESTIONS IN THIS PAPER. QUESTIONS
CARRY 25 MARKS EACH.

. ONLY SCIENTIFIC NON-PROGRAMMABLE CALCULATORS ARE

ALLOWED.

{
. ROUND UP YOUR FINAL ANSWERS TO TWO (2) DECIMAL
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. THE REQUIRED PROBABILITY TABLES ARE ATTACHED AT

THE BACK OF QUESTION PAPER.
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QUESTION 1 [25 MARKS]

An analyst monitored 10 sewing machine operators at a certain garment factory in Matsapha
to determine how many shirts per day, each worker produced. The results are recorded as

follows:

175 190 250 230 240 200 185 190 225 265
a) Find the average number of shirts produced a day? [4 Marks]
b) What is the median number of shirts produced? [5 Marks]
¢} If youwere required to produce a report describing the data on this experiment, which
measure of central tendency would you use? Explain why. [4 Marks]
d) What proportion of the machine operators lie within two (2) standard deviations of
the mean number of shirts produced? ‘ [8 Marks]

e) Does this proportion you obtained in (d) above agree with the proportions given by

Tchebysheff’'s theorem? [4 Marks]
QUESTION 2 [25 MARKS]
a) Distinguish between mutually exclusive events and independent events. [6 Marks]
b} Define Conditional Probability. ' [3 Mérks]

¢} In a certain undergraduate economics class, 15% of the students are considered to be at
a high risk of re-sitting the course, based on their test scores. Three (3} students are
selected at random from this class, what is the probability that exactly two {(2) of the three
students chosen are at high risk of re-sitting the course? [8 Marks]

d) If additionally we know that 51% of all the students are fem‘ale, and that 12% of the
females are at a high risk of a re-sit. If a student is selected at random, what is the
probability that they are a female who is considered to be at a high risk for a re-sit?

[8 Marks]
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QUESTION 3 [25 MARKS]

A street vendor in the Manzini Market packs tomatoes in small plastic bags. However, since
the tomatoes are not equal in sizes, the weight of each packed plastic bag varies. The weights
of the packed tomatoes is normally distributed with a mean of 1K g and a standard deviation

of 0.15Kg.

a) What proportion of the packets will weigh more than 1Kg? [7 Marks]
b) What proportion of the packets will weigh between 0.95Kg and 1.05Kg?  [6 Marks]
¢} What is the probability that a randomly selected packet of tomatoes will weigh less than
0.80Kg? A . [6 Marks]
d) If you were to select a packet at random and you found that it weighs 1.45K g, would this

be a usual or unusual occurrence? Justify your answer. ! [6 Marks]
QUESTION 4 , [25 MARKS]
a) Describe whatis a p-value. [5 Marks]

b) In asurvey conducted by the Ministry of Health, 9% of parents describe their children as
being overweight. However, results from another study conducted by researchers at the
Faculty of Consumer Sciehces in Luyengo claim that obesity levels in children are at least
15%. Suppose that you randomly sample 750 parents (n = 750), and observe that 68 of
the parents describe their children as overweight.

i.  Formulate and test the hypothesis that the proportion of parents who describe
their children as overweight is less than the actual proportion reported by the
Luyengo researchers. [15 Marks]

ii. Use the p-value from the test to come up with a conclusion. [5 Marks]
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QUESTION 5 [25 MARKS]
a) List the five (5) components involved in a statistical test. [5 Marks]
b) Distinguish between Type | and Type Il Errors in a statistical test. [6 Marks]

¢) Two diet programs designed for individuals aged between 20 —~ 30 years are compared.

The following sample data were for the two (2) diets were obtained

Sample Size (n) Sample Mean(¥) | Sample Variance(s?)

Diet 1 40 10 4.3

Diet 2 40 8 5.7

Do the data provide sufficient evidence to suggest that Diet 1 produces a greater mean

weight loss than Diet 27 [14 Marks]



Table C

B standard Normal Distribution

Numerical entries represent the probability that a standard normal random variable

is between 0 and z where z = ﬂ-.
o
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Table D

;] Critical Values of t

Arsa in One Tall
0.300 0.05 0.025 0.010 0.005
Arga in Twa Talls

Right Tail

s 2]

Two Tails

1323 1721 2680 2518 2831

885



