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Instructions:

1. Answer all the questions in Section A and 2 questions in Section B.
2. Candidates are advised not to write on the question paper.
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examination room.
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SECTION A
Answer all questions (30 Marks)

Question 1

a) (i) Explain Four roles of statistics (4 Marks)
(i1) Using diagrams, differentiate between histogram and polygon.

(4 Marks)

b) The following data relates to marks of eight students in Science exam.
Student Science
1 31
2 25
3 52
4 96
5 48
6 60
7 63
8 79

Calculate the standard error of the means in the Science test. (5 Marks)

c) A data set on money spent on fast food by a sample of 200 households has a lowest
value of KSh1 and a highest value of KSh1167. Group the data into six classes of
equal widths with the lower limit of the first class as KShl.

1) Calculate the approximate class width. (1 Mark)
i1) Write the class limits for all six classes. (3 Marks)
ii1) What are the class boundaries and class midpoints for each class? (3 Marks)

d) Invillage Y, 17 patients with angina pectoris from a sample mean, X = 5.81 with a
sample standard deviation: s=1.21 was observed. Calculate the approximate 95% CI
of the sampled participants with angina pectoris in Village X. (3 Marks)

e) A workshop produces 2500 drugs per day. The mean weight of drugs 125kg with a
variance of 100kg. assuming normal distribution, how many drugs are less than 142kg.

(2 Marks)
f) Maxwel’s company produces drugs. The company claims that 25% of the drugs are

Astrazeneca (AZ), 60% Moderna and 15% Pfizer. A random sample of 150 drugs has
60 AZ, 55 Moderna and 45 Pfizer. Is this consistent with Maxwel company’s claim.
Use alpha 0.025 level of significance. (5 Marks)
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Question 2.

SECTION B

Answer any two Questions (40 Marks)

a) The prices of a drug on different days of a month were recorded as follows:

66 65 68 70

69 71 70
Test whether the mean prices of the drug in the month is 65 at a=0.05.

65 65 68
(6 Marks)

b) There were 1500 students who sat for an end year examination. The mean mark was
68; with a variance of 16. Find the number of students who got marks between 72 and

75, assuming a normal distribution.

(4 Marks)

c) Consider the following scores of students in a Biostatistics exam from two groups.

Biostatistics I Biostatistics 11
Class Class
interval Number of students | interval Number of students
5-20 515-20 5
20-35 5120-35 5
35-50 15 | 35-50 15
50-65 13 | 50-65 7
65-80 7 | 65-80 12
80-95 5| 80-95 6
Based on the values of (i) Mean, (ii) Mode and (iii) Median, comment in each case which group
have the better average scores. (10 Marks)
Question 3.
a) Define the following terms: (5 Marks)
1) Type II error
i) Null hypothesis
1i1) Chi-square test of Goodness of fit
v) Z- score
V) Analysis of Variance

b) The data manager at a company that manufactures drugs wants to determine whether
there are differences in the quality of workmanship among the three daily shifts. She
randomly selects 496 drugs and carefully inspects them. Each drug is either classified
as perfect, satisfactory, or defective and the shift that produced it is also recorded. The
data is summarized in the two-way table below.

Perfect Satisfactory Defective
Shift 1 106 120 5
Shift 2 67 79 7
Shift 3 37 69 6

Do these data provide sufficient evidence at 5% significance level to infer that there are
differences in quality among the three shifts?
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Question 4.
a) A sample of 200 COVID-19 patients is selected. Out of these, 100 are given a drug and
others are not given any drug. The results of the clinical trial are shown below.

Number of people
Given drug Not given drug Row totals
Cured 65 55
Not cured 35 45

Column totals 100 100

At 5% level of significance, test the hypothesis that the drug is effective in curing COVID-19.
(10 Marks)

b) The test scores in a QT examination are normally distributed, with a population mean
of 100. Suppose 20 people are randomly selected and tested. The standard deviation in
the sample group is 15. Test the hypothesis that the average test score in the sample
group will be less than 110. (3 Marks)

c¢) JOOUST has conducted a survey on the relationship between the age of students (x)
and their weight, kg (y). A sample of eight students indicated below.

Age (x) 19 16 14 13 15 16 18 14
Weight
() 65 60 55 45 58 63 75 53
Fit a regression equation for the data then estimate the average weight of a student aged
20 years. (7 Marks)
Question 5.

The following data describes the number of orders received by a drug company each week
over a period of 50 weeks.
a) Classify the data using the exclusive method with a class interval of 10 then display it

using a frequency polygon. (6 Marks)
24 13 28 15 25 29 15 46 23 17
9 10 17 22 23 17 16 32 13 21
11 12 18 20 13 27 18 22 28 23
20 14 26 14 19 19 40 31 15 26
17 21 23 26 18 24 21 27 25 18

b) By using the Karl Pearson correlation coefficient, examine whether the input of the

drugs and the output of success can be said to be correlated. (10 Marks)
Drug input 6.9 8.2 7.9 4.8 9.6 8.1 7.8
Success Qutcome 1.9 3.5 6.5 1.4 5.8 3.9 2.7
c) Using illustrations, describe. (4 Marks)
1) Symmetrical distribution
i1) Positively skewed distribution

ii1)  Negatively skewed distribution
1v) Uniform or rectangular distribution.
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Formulas
e Population mean (p) e Sample mean (X or M)

XX - YX
”:T X ==

n

e Population variance (¢?) and standard deviation (o)
Note: SS = Sum of Squares

_n2
o2 = Y (X—-p)

o° = or
N N
SS X—p)2
o= | or o= [EXW®
N N

e Sample variance (s?) and standard deviation (s or SD)

SS X—X)?
§2 = or 2 = Z&XX)
n—-1 n—1

SS X-X)2
s= |[— or s = ’Z—( )
n-1 n-1

e 7 scores (or standard scores)

X-X . X-
Sample: z = . Population: z = TH
o Z-test
z =" where oM = —
- oM ! M= \/ﬁ

e Correlation coefficient

_sp

= m where, SP = Z(X - MX)(Y - My)
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TABLE B.1

THE UNIT NORMAL TABLE*

Holwmn A lists zscore values, A vedical line deawn theongh a normal distiibation at e z-score location divides the
chistributzon o Lo seciions.

Colurm B identifies the proporton in the Lurger section, cilled the Socdy,
Colwnn O identifics the proportion in the smuller section, called the foill
Colwnn T identifies the proportion hatween the mean and the g-score.

MNaie:

Becange the norinal distiihation is sprmmetrical, the proportions for nogative f-scores ure the same as those for
posilive T-50ames.
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Table: Chi-Square Probabilities
The areas given across the top are the areas to the right of the critical value. To look up an area
on the left, subtract it from one, and then look it up (ie: 0.05 on the left is 0.95 on the right)

df | 09 0.9 0.9 0.9 0.9 0.10 0.05 0.02 0.01 0.00
95 9 75 5 0 5 5

1 - - 0.0 0.0 0.0 2.70 3.84 5.02 6.63 7.87

01 04 16 6 1 4 5 9

2 0.0 0.0 0.0 0.1 0.2 4.60 5.99 7.37 9.21 10.5
10 20 51 03 11 5 1 8 0 97

3 0.0 0.1 0.2 0.3 0.5 6.25 7.81 9.34 11.3 12.8
72 15 16 52 84 1 5 8 45 38

4 0.2 0.2 0.4 0.7 1.0 7.77 9.48 11.1 13.2 14.8
07 97 84 11 64 9 8 43 77 60

5 0.4 0.5 0.8 1.1 1.6 9.23 11.0 12.8 15.0 16.7
12 54 31 45 10 6 70 33 86 50

6 0.6 0.8 1.2 1.6 2.2 10.6 12.5 14.4 16.8 18.5
76 72 37 35 04 45 92 49 12 48

7 0.9 1.2 1.6 2.1 2.8 12.0 14.0 16.0 18.4 20.2
&9 39 90 67 33 17 67 13 75 78

8 1.3 1.6 2.1 2.7 3.4 13.3 15.5 17.5 20.0 21.9
44 46 80 33 90 62 07 35 90 55

9 1.7 2.0 2.7 33 4.1 14.6 16.9 19.0 21.6 23.5
35 88 00 25 68 84 19 23 66 &9

1 2.1 2.5 3.2 3.9 4.8 15.9 18.3 20.4 232 25.1

0 56 58 47 40 65 87 07 83 09 88

1 2.6 3.0 3.8 4.5 5.5 17.2 19.6 21.9 24.7 26.7

1 03 53 16 75 78 75 75 20 25 57

1 3.0 3.5 4.4 5.2 6.3 18.5 21.0 23.3 26.2 28.3

2 74 71 04 26 04 49 26 37 17 00

1 3.5 4.1 5.0 5.8 7.0 19.8 223 24.7 27.6 29.8

3 65 07 09 92 42 12 62 36 88 19

1 4.0 4.6 5.6 6.5 7.7 21.0 23.6 26.1 29.1 31.3

4 75 60 29 71 90 64 85 19 41 19

1 4.6 5.2 6.2 7.2 8.5 22.3 24.9 27.4 30.5 32.8

5 01 29 62 61 47 07 96 88 78 01

1 5.1 5.8 6.9 7.9 9.3 235 26.2 28.8 32.0 342

6 42 12 08 62 12 42 96 45 00 67

1 5.6 6.4 7.5 8.6 10. 24.7 27.5 30.1 33.4 35.7

7 97 08 64 72 085 69 87 91 09 18

1 6.2 7.0 8.2 9.3 10. 259 28.8 31.5 34.8 37.1

8 65 15 31 90 865 89 69 26 05 56
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df | 09 0.9 0.9 0.9 0.9 0.10 0.05 0.02 0.01 0.00
95 9 75 5 0 5 5

1 6.8 7.6 8.9 10. 11. 27.2 30.1 32.8 36.1 38.5
9 44 33 07 117 651 04 44 52 91 82

2 7.4 8.2 9.5 10. 12. 28.4 31.4 34.1 37.5 39.9
0 34 60 91 851 443 12 10 70 66 97

2 8.0 8.8 10. 1. 13. 29.6 32.6 35.4 38.9 41.4
1 34 97 283 591 240 15 71 79 32 01
2 8.6 9.5 10. 12. 14. 30.8 33.9 36.7 40.2 42.7
2 43 42 982 338 041 13 24 81 89 96

2 9.2 10. 1. 13. 14. 32.0 35.1 38.0 41.6 44.1
3 60 196 689 091 848 07 72 76 38 81

2 9.8 10. 12. 13. 15. 33.1 36.4 39.3 429 45.5
4 86 856 401 848 659 96 15 64 80 59
2 10. 11. 13. 14. 16. 343 37.6 40.6 44.3 46.9
5 520 524 120 611 473 82 52 46 14 28

2 11. 12. 13. 15. 17. 35.5 38.8 41.9 45.6 48.2
6 160 198 844 379 292 63 85 23 42 90
2 11. 12. 14. 16. 18. 36.7 40.1 43.1 46.9 49.6
7 808 879 573 151 114 41 13 95 63 45
2 12. 13. 15. 16. 18. 37.9 41.3 44.4 48.2 50.9
8 461 565 308 928 939 16 37 61 78 93
2 13. 14. 16. 17. 19. 39.0 42.5 45.7 49.5 523
9 121 256 047 708 768 87 57 22 88 36
3 13. 14. 16. 18. 20. 40.2 43.7 46.9 50.8 53.6
0 787 953 791 493 599 56 73 79 92 72
4 20. 22. 24. 26. 29. 51.8 55.7 59.3 63.6 66.7
0 707 164 433 509 051 05 58 42 91 66
5 27. 29. 32. 34. 37. 63.1 67.5 71.4 76.1 79.4
0 991 707 357 764 689 67 05 20 54 90
6 35. 37. 40. 43. 46. 74.3 79.0 83.2 88.3 91.9
0 534 485 482 188 459 97 82 98 79 52
7 43. 45. 48. 51. 55. 85.5 90.5 95.0 100. 104.
0 275 442 758 739 329 27 31 23 425 215
8 51. 53. 57. 60. 64. 96.5 101. 106. 112. 116.
0 172 540 153 391 278 78 879 629 329 321
9 59. 61. 65. 69. 73. 107. 113. 118. 124. 128.
0 196 754 647 126 291 565 145 136 116 299
1 67. 70. 74. 77. 82. 118. 124. 129. 135. 140.
0 328 065 222 929 358 498 342 561 807 169
0
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TABLE B.6 CRITICAL VALUES FOR THE PEARSON CORRELATION*

*To be significant. the sample cocrelvion, v, mast he greater than or squal to the ritical value in the table.
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