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SECTION A

QUESTION 1 (20 Marks)

Consider a random variable X with the following probability distribution.

X 2 4 5 8 9
P(X) 0.10 0.20 0.15 0.45 0.10

Use the table to answer questions 1.1 to 1.5.

1.1. Find P(X > 4)

A. 0.5

B 0.7

c 0.6

D 0.4

1.2 FindP(X <4)

A. 0.2

B 0.4

C 0.3

D 0.1

13 X<2

A. 0.0

B 0.5

c 0.6

D 0.7

1.4 Consider the claim that the mean weight of airline passengers (including hand luggage) is at

most 43 kg per person. Identify the null and alternative hypothesis used to verify this claim.

A. Hy, : u=43kg, H,: u.=43 kg



1.5

1.6

Hy:pu=43kg, H,: u=43 kg
Hy,:u=43kg, H, : u<43 kg

a

Hy,:u<43kg, H, : n.>43 kg

Assume the claim that the mean weight of airline passengers (including hand luggage) is greater

than 43 kg per person. Identify the null and alternative hypothesis used to verify this claim.
Hy:u=>243kg, H,: u>43 kg
Hy,:u>43kg, H, : n <43 kg
Hy,: u<43kg, H,: u>43 kg
Hy,: u<43kg, H,: u =243 kg

Assume the claim that the mean weight of airline passengers (including hand luggage) is less

than 43 kg per person. Identify the null and alternative hypothesis used to verify this claim.
Hy,:nu<43kg, H,: u<43 kg
H, u<43kg, H,: n>43 kg
H,:u>43kg, H,: u>43 kg
Hy:u=>43kg, H,: u<43 kg

Which of the following distributions is not symmetrical around the mean?
t-distribution

Normal distribution

All of the above

Chi-square distribution

How many per cent under the normal curve lies between y* o

99
68
895
97



1.9 The skewness and kurtosis of a normal probability distribution are.

A. §=3K=0

B. S=0;K=3

C. S=0;K=0

D. S=1 K=3

1.10 We committed a type | error, this means we.
A. We did not use the t-table corrected

B Rejected a true alternative hypothesis

C. Rejected a true null hypothesis

D Rejected a false hypothesis

Given a sample space S ={1,2,3,4,5,6},let A={2,4, 6}and B={4,5, 6}. Use this to answer

questions 1.11 to 1.15.

113 Find A B.

A. (2,5}
B. (5,6}
. {2, 6}
D. {4, 6}

112 Find ANB

O 0 ® >
5 O NO

1.9 Find A
A, {1,3,5)
B. (2,3, 5)



£, (2,3, 4)
D. {1,2,3}

1.14 Find AU B

A, {3,5,6}
B. (2,5, 6}
C. (4,5, 6)
D. {2,4,5, 6}

1.15 Find AU 4

Al {2,4,6}

B. {1,2,3,4,5,6}
3 {1,2,3

D. {1,2,3,5,6}

TRUE OR FALSE QUESTIONS

Indicate whether the following statements are true or false.

1.16 An event that cannot happen has a probability of -1. True or False

1.17 The t-distribution has a zero mean and a standard deviation of 1. True or False
1.18 The values of a chi-square can be zero or positive but never negative True or False
1.19 The mean is sensitive to extreme values (outliers). True or False.

1.20 The height of a person is an example of a continuous data. True or False



SECTION B

QUESTION 2 (20 Marks)

2.1,

For one month, time records show the following results for the number of workers absent

per day.
13 14 9 17 21 10 15 22 19 13
22 13 19 23 17 21 10 9 20 18

For the distribution above calculate the following

2.1.13.
2.1,2.
2138,
2.1.4.
2.1.5

Arithmetic mean (2 Marks)
Variance (2 Marks)
Standard deviation (2 Marks)
Coefficient of variation (2 Marks)
Range (2 Marks)

2.2. Assume that z-scores are normally distributed with a mean of 0 and standard deviation of 1.

2.2.1.

2.2.2,

223,

2.2.4.

22,5,

Find a if P(z <a)=0.9599 (2 Marks)
Find b if P(z>b)=0.9772 (2 Marks)
Find c if P(z >c)=0.0668 (2 Marks)
Find d if P(—d <z<d)=0.5878 0 (2 Marks)
Find e if P(—e <z <e)=0.0956 (2 Marks)

QUESTION 3 (20 Marks)

3.1.

3.1:1.

3.1.2.

Based on the data from the National Health and Nutrition Examination Survey, assume that the
weights of men are normally distributed with a mean of 172 pounds and a standard deviation of

29 pounds.

Find the probability that if an individual is randomly selected, his weight will be greater than 175
pounds. (5 Marks)

Find the probability that 20 randomly selected men will have a mean weight that is greater than
6




175 pounds (so that their total weight exceeds the safe capacity of 3500 pounds). (5 Marks)

3.2, In 15 days, the sale of bread averaged 74 loaves with a sample standard deviation of 4 loaves.

What is the probability of obtaining such a sale given that the average sale is 70 loaves a day?

(5 Marks)
3.3 In studying the distribution of data we commonly use the normal distribution. State the
properties of a normal distribution. (5 Marks)
QUESTION 4 (20 Marks)
4.1. A sample of 30 employees from large companies was selected, and these employees were

asked how stressful their jobs were. The responses of these employees are recorded below.

somewhat none somewhat very very none
very somewhat somewhat very somewhat somewhat
very somewhat none very none somewhat
somewhat very somewhat somewhat very none
somewhat very very somewhat none somewhat

Note: Very means very stressful, somewhat means somewhat stressful, and None means not

stressful at all.

4.1.1 Prepare a frequency distribution table.

4.1.2. Calculate the relative frequencies.

4.1.3. Calculate the cumulative frequencies.

4.1.4. Calculate relative frequency percentages for all categories.

4.1.5. Calculate the cumulative frequency percentages for all categories.

(2 Marks)
(2 Marks)
(2 Marks)
(2 Marks)
(2 Marks)




4.2.

Suppose that there were 120 students in the classroom and that they could be classified as follows:

Hair colour
Gender Brown Not Brown Total
Male 20 60
Female 30
Total 50 120
Let
A: {student has brown hair}
AC: {student has no brown hair}
B: {student is female}
C: {student is male}
Find:
4.2.1. P(A) (2 Marks)
422. P(ANB) (2 Marks)
423. P(4AUB) (2 Marks)
424. P(BNC) (2 Marks)
425. P(A°NB) (2 Marks)
QUESTION 5 (20 Marks)
5.1. An experiment to determine the level of potency of two pesticide labels was conducted. An

analysis of the variance table for the experiment is given below. Calculate the values of the

highlighted blocks.

Source of variation | Sum of squares | Degrees of Freedom | Mean square F-Test
Treatment 60.40 2 C E
Error 437.60 4 D




Total A B

(10 Marks)

5.2.
5.2.1 The proper operation of a typical home appliance requires electrical voltage levels that do not
vary much. Ten (10) voltage levels are recorded on 10 different days. The 10 values have a mean

of 123.53 and a standard deviation of s = 0.15 volts. Use the sample data to constructa 95 %

confidence interval estimate of the standard deviation of all voltage levels. (8 Marks)
5.2.2.  Interpret your result. (2 Marks)
STATISTICAL FORMULA
X X —%) o f x—%)
)u = Z_ s 0-2 = (__)_ o= _(—_)_. s o= (___)_
N N-1 N-1 N -1
x— X— M- X— [ X — U X -
¥ /l, s e :[lx’ B ﬂ\" f= H
o o; o S/\n




STATISTICAL TABLES

Standard Normal Cumulative Probability Table

Curnulative prodablithss for NEGATIVE 2-valuss are showm In the foliowing tabls:
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Standard Normal Cumulative Probability Table
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The t-distribution
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The Chi-Square Distribution
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