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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 2

P(X) 0.40 0.20 0.10 0.15 0.10

Use the table to answer questions 1.1 to 1.5.

1. FindP(X <4)
0.50
0.70
0.60

O 0O W > B

0.40

2 Find P(X > 8)
0.25
0.40
0.30

O 0 @ > B

0.10

3 X 2D
0.00
0.50
0.60

O 0 ®m P> B

0.70

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

than 43 kg per person. Ildentify the null and alternative hypothesis used to verify this claim.
A. Hy,:u>43 kg, H, : u>43 kg
B H,: u>43 kg, H, : u <43 kg



C H, u<43kg, H,: n>43 kg
D H, : u<43kg,H,: n =243 kg

1.5 How many per cent under the normal curve lies between y+ 20

95
68
90
97

O 0 m >

6 We committed a type Il error, which means we.
Rejected a true null hypothesis
fail to reject a false null hypothesis

Rejected a false alternative hypothesis

o 0 = » B~

fail to reject a true null hypothesis

Consider a random variable X with the following probabilities. Use the table to answer questions 1.7

to 1.10.
X 2 4 9 12
P(X) 0.1 0.4 0.35 0.11

1.7 Find the probability that represents (x)

A. 0.02
B. 0.04
C. 0.14
D. 0.03

Given a random variable X which is normally distributed with mean 15 and variance 100. Answer
questions 1.8 and 1.10. Find
1.8 P(X <20)

A. 0.3125
B 0.5140
G 0.0235
D 0.6915



1.9 P(X > 20)

A. 0.3085
B. 0.4415
o 0.1235
D. 0.9120

1.10 P(12< X <20)
0.1110
0.1022
0.3094

o 0 ® »

0.2120

1.11 Which of the following measures of central tendency can be used when a dataset has an
outlier?

Mean

Median

Mode

o 0 ® >

Variance

112 The weight of an object is an example of
A. A continuous random variable
A discrete random variable

Ordinal random variable

o n @

Both discrete and continuous random variables.

1.13 When do we collect data from the entire population in statistical research? Which statement
is incorrect?

When the population is small

When the population is available

When a fund is available

© 0 ® »

We never use the entire population

1.14 The narrower the confidence interval.



A. The higher the probability of committing a type | or Il error.

B. The lesser the probability of committing a type | or Il error.

C. The larger the t-statistics

D. The larger the critical value

1.15 The skewness and kurtosis of a normal probability distribution are.
A. §S=3xK=10

B. = K=3

C. S=0; =0

D. d=LEK=3

TRUE OR FALSE QUESTION

Indicate whether the following statements are true or false.

1.16.
1.17.

1.18.

1.19
1.20

The variable weight is an example of a continuous random variable. True or False
If A is an event that a seed sown will germinate and B is an event that a seed sown
will not germinate, then events A and B are mutually exclusive. True or False

The z-distribution table has both negative and positive values. True or False.

The mean is sensitive to extreme values (outliers). True or False.

If the null is rejected, the alternative is true. True or False



SECTION B

QUESTION 2 (20 Marks)
2.1 The term test scores of students enrolled in statistics classes were recorded as follows.
2 13 14 11 9 15
3 11 14 26 24 11
Calculate the following
2.1.1 Arithmetic mean (2 Marks)
2,1.2. Mode (2 Marks)
2.1.3. Variance (2 Marks)
2.1.4. Standard deviation (2 Marks)
2.1.5. Coefficient of variation (2 Marks)
2.2. How high should a doorway be if 95% of men will fit through it without bending or bumping
their heads? Find the 95" percentile of heights of men that pass through the average doorway if
the heights of men are normally distributed with a mean of 69 inches and a standard deviation
of 2.8 inches. (5 Marks)
2.3 Assume that the readings on the thermometers are normally distributed with a mean of 0°C-
and a standard deviation of 1°c. Find the indicated probabilities, where z is the reading in
degrees.
2.3.4. P(-1.96 < Z <1.96) (1 Mark)
2.3.2. P(z <1.645) (1 Mark)
233. P(z <-2.575 or z > 2.75) (1 Mark)
2.3.4. P(z<-1.96 or z>1.96) (1 Mark)
2.8.5, P(z<-1.00 or z <-0.50) (1 Mark)



QUESTION 3 (20 Marks)

3:1:

3:1.1.

3.1.2.

3.2,
3.3.

A manufacturing company estimates that its maximum daily demand for electricity during the
coming few weeks can be approximated by a normal distribution with mean 1000 kw and

standard deviation of 10 Kw

Find the probability that the maximum demand for electricity will exceed 120 Kw on a given day.

(5 Marks)

Find the probability that, on a given day, the maximum demand for electricity is less than 85 Kw.

(5 Marks)

Find the probability that a given day’s demand for electricity will exceed 95 Kw. (5 Marks)
Find the probability that the maximum dailydemand for electricity will fall between 90 Kw

and 95 Kw (5 Marks)

QUESTION 4 (20 Marks)

4.1. The frequency distribution table below gives the number of iPods sold by a shop on each of
30 days.
iPods sold If
5-9 3
10-14 6
15-19 8
20-24 8
25-29 5
30

Calculate the following.

4.1.1 The class mid-points. (2 Marks)
4.1.2. Therelative frequency. (2 Marks)
4.1.3.  The cumulative frequencies. (2 Marks)




4.1.4.  The relative frequency percentages. (2 Marks)

4.1.5.  The cumulative frequency percentages. (2 Marks)

4.2. In a sample of 200 people, 84 had blood type O, 88 had blood type A, 20 had blood type B,
and 8 had blood type AB. Set up a probability distribution table and answer the following.

4.2.1.  What s the probability that a person has blood type O? (2 Marks)
4.2.2.  What s the probability that a person has blood type A or blood type B? (2 Marks)
4.2.3.  What is the probability that a person has neither blood type A nor blood type O? (2 Marks)
4.2.4. What is the probability that a person does not have blood type AB? (2 Marks)
4.2.5. What s the probability that a person has a blood type A? (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

missing highlighted blocks.

Source of variation | Sum of squares | Degrees of Freedom | Mean square F-Test
Treatment 60.40 2 & E
Error 437.60 4 D
Total A B
(10 Marks)
5.2,

Company officials were concerned about the length of time a particular drug product retained its potency.
Arandom sample of n, = 10 bottles of the product was drawn from the production line and analysed for potency.
A second sample of 1, = 10 bottles was obtained and stored in a regulated environment for one year.

Readings obtained from each sample were recorded. Suppose we let £ denote the mean potency for all bottles that

might be sampled coming off the production line and ¢, denote the mean potency for all bottles that may be retained

for one year.

5:2.1 Estimate the differences in the mean £ — /4, by using a 95 % confidence interval. Use the following

summary of the data>



Summary Fresh Stored
n 10 10
X 10.37 9.83
S 0.3234 0.2406
(8 Marks)
5.2.2. Interpret your result (2 Marks)
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STATISTICAL TABLES

Standard Normal Cumulative Probability Table

Curnulative prodabliitias for NEGATIVE z-valuas are shown In Ihs foliowing tabls:

I U0 001 oz ] [ iR [ .07 ooE 0§
34 | 00003 0DOJ 00005 0OXS 00003 00063 0000 00003 GO00:  D.0002
33 | 00005 ©0OXS Q0005 0O0X4 Q0OD4 000G 0OOOd 00004 GOXE  0.0003
32 | 0O0OOT 0007 00005 0OX6 00005 0006 0OXE Q0005 DOXCS  0.0005
41 | 00010 0000 QO0CF 0O0XNS 00008 00006 0OXS Q0003 0027 2.0007
S0 | DON3  0OJM3  QLOI3 0OJ2 Q0012 0OCHT  COO1T Q001 QOO 00010
29 | DO01S QD01 QOCIE  DON7 Q0015 00016 CONIS  QDMIS  DOOM 00014
28 | 00025 0ODRS QDO24 00023 00023 00022 0O QD21 0OXX 00013
27 | GO0 00034 Q0033 00032 Q0031 00030 00028 QD023 DOOT 00005
26 | 00047 0OMS Q0044 0043 QLO&1 00D 0O Q0033 DOOF  0.00%5
25 | 0O0S2 00O 00053 0O0DST  O0OSS OO0S4  COJSZ Q0051 OOD4E 00043
24 | 00D 000 QOOTE QOOTS 00073 DOOTY  QODSS Q0068 DOOGE 0008
23 | 00107 DO4 00102 003 000 OO0 L0 00083 DOOST Q.00
22 | 001%® 0013 Q0132 00129 Q0125 0012 QOMS 00116 O3 0010
21 | DOfE 004 ODITO  0O1ES Q0182 00:S8  LOIS4 QDS DOME 00143
20 | 002 0022 OL7 QG212 00207 002 COIST Q092 DDIEE 0018
43 | oozeT  DO231 QDT: QO 00282 0Q2S6  DO2S0 Q0244 DOR® 00233
48 | 003 00T O0M: 0033 0032 0022 0ON4 Q0307 DOMr QO
47 | 00445 0036 Q027 00418 Q049 00401 00B2 QL3  DOITS Q.07
46 | 00s48 0057 0O0EX6  0OS16 QDSOS 0O485 L0485 QD475 DOSES 0SS
45 | 00665 00355 Q0643 00530 00618 0006 DOM4  Q0SE2  DOSTT 0055
A4 | 00508 00793 Q0778 OO7Ed 00743 QOS5 CO721 Q0708 ODSM  O.0EA
43 | 00%68 00351 Q03¢ 00918 00901 00655 00%3  OO0ES3  LOSX  00&
42 | of15t 013t Q3112 09083 01075 04056  C1038 Q020 01063 00683
41 | 013 015 0ne 01282 Q4Z 04261 DA2X Q1210 DN 07D
A0 | 01587 01562 0453 01515 00432 01465 D1a%6 0423 D90t 0137
09 | 01841 DiB4 QTER QUITEZ Q47 O4TH1 LAS35 QEED DS D151
08 | 02119 020 Q2061 033 02005 DISTT OIS Q2 DiEM 09867
07 | D242 0239% 0:|mS3  0JIT 0229 026 0226 0205 L2ATT 02143
05 | 02743 02705 02676 02643 02611 02578 02546 02514 D243 0245
05 | 03085 03050 Q3015 02981 026465 02012 02877 02843 02B0  0277S
04 | 03446 03405 QT2 03336 03300 0 03IV Q3@ OHE 2
05 | 03821 03783 Q34S  OFOT 03659 0363 034 Q¥ 0350 0.8
02 | 0427 04158 Q4128 04050 04D 04013 DA9T4 Q6% O 0385
01 | 04802 D4%2 04522 0&883 Q4443 Dadld 04364 Q4305 DA% 04247
00 | 0S000 (0490 Q4920 (04350 04840 04801 04751 Q4721 [4881 0484




Standard Normal Cumulative Probability Table

Curmulative prodabliitise for POSITIVE 2-valuss ame ahown in the foliowing tabie:
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The t-distribution
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The Chi-Square Distribution
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