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SECTION A: (40 MARKS) 

Answer all questions in this section. 

1. Define the following terms as used in statistics. 

i) Standard normal distribution  (2 Marks) 

ii) Z - Score     (2 Marks) 

iii) Parameter (2 Marks) 

2. Differentiate the following terms. 

i) Descriptive statistics and inferential statistics.   (2 Marks) 

ii) Population and Sample      (2 Marks) 

iii) Sample survey and census      (2 Marks) 

3. In Kipsongo in 2024, the total population was 40,412. Of these 3386 were aged under 5 years 

or 0-4 years. Calculate the proportion of the population aged 0-4 years in 2015.  

           (2 Marks) 

4. Explain the difference between mean deviation and standard deviation  (3 Marks) 

5. Find the harmonic mean of the following dataset.    (3 Marks)   

     Age      5        7         10            11 

   Frequency      10        6          3             1 

 

6. Consider a hospital emergency department where patients arrive according to a Poisson 

process at an average rate of 2 patients per minute. Determine the probability that in any one-

minute interval: 

i)  No patients arrive.       (2 Marks) 

ii)  Exactly 3 patients arrive.       (2 Marks) 

7. State and explain the scales of measurements giving an example in each case. (4 Marks) 

8. Outline FOUR conditions of a Probability.     (4 Marks) 

9. Given that events A and B are independent, find P(A⋂B) if P(A) =0.3 and P(B) =0.012 and 

hence find P(A∪B).        (3 Marks) 

10. A hospital with 210 available beds in June recorded 4780 patient days and had 736 

discharged patients. Calculate the bed turnover interval.    (3 Marks) 
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11. At an outpatient testing center, the number of cardiograms performed each day for 20 days is 

shown. Construct a Box and Whisker Plot for the data and identify any potential outlier. 

18, 34, 76, 29, 15, 41, 46, 25, 54, 38, 20,32, 43, 22    (3 Marks) 

 

 

SECTION B: (60 MARKS) 

Answer any THREE questions in this section 

12.  

a) A supervisor decided to track the productivity of two employees, Daniel and Juma. 

On five randomly selected weeks, the number of completed reports by the employees 

were summarized in the table below. 

                                      

i) Determine the sample variance for each employee.   (6 Marks) 

ii) Which employee is more productive? Give a reason.   (2 Marks) 

b) As part of a project evaluating the sustainability of community-based health enterprises 

(CBHEs), the County Department of  Health collected data on the capital size (in millions 

of Kenyan Shillings) of 285 registered CBHEs. The capital was grouped into classes as 

shown below: 

                  

Capital 

Range (in 

millions 

KSh) 

1 - 5 6-10 11-15 16-20 21-25 26-30 31-35 

Number of 

CBHEs 

20 27 29 38 48 53 70 
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Compute Bowley’s and Kelly’s coefficient of skewness and interpret the results in the 

context of the  capital distribution of CBHEs.    (8 Marks) 

 

c) During a cardiovascular screening program conducted by Amref Health Africa, it was 

found that pulse rates of adult men are approximately normally distributed with a mean of 

70 and standard deviation of 8. Based on this information, calculate the probability that a 

randomly selected adult male will have a pulse rate that: 

 

i) Less than 72.        (2 Marks) 

ii)  Between 64 and 76.       (2 Marks) 

  

13.  

a) A hospital with 50 beds available during the year 2024 had 21,500 Occupied Bed Days. It 

discharged 650 patients during the year. A number of patients slept on the floor because 

beds were less than daily average population. Calculate 

i) The number of beds that would be required in order to accommodate all patients on 

beds.         (2 Marks) 

ii) Percentage Occupancy.       (2 Marks) 

iii) Average length of stay.       (2 Marks) 

iv) Daily average occupancy.       (2 Marks) 

b) A discrete random variable Y has a PMF (Probability Mass Function) given by the table 

below: 

y 0 1 2 3 4 

P(Y=y) c 2c 5c 10c 17c 

 

Find the value of the constant c hence compute P(1<Y<3).   (3 Marks) 

 

c) An important part of a community health center’s service is the speed at which the health 

department can respond to reported waterborne disease cases. Past records show that 70% 

of reported cases can be successfully managed within a day. For the first three cases 

reported on a given day, determine the probability that: 
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i) Exactly three cases will be successfully managed within the same day. (2 Marks) 

ii) Fewer than two cases will be successfully managed within the same day.  

          (2 Marks) 

  

d) The following table shows the distribution of systolic blood pressure (in mmHg) recorded 

for a group of patients during a health screening exercise: 

                 

Systolic 

Blood 

Pressure 

(mmHg) 

 

 

100-104 

 

 

105-109 

 

 

110-114 

 

 

115-119 

 

 

120-124 

 

 

125-129 

 

 

130-134 

Number of 

patients. 

 

     2 

   

8 

 

18 

 

13 

 

7 

 

1 

 

1 

 

         Construct a cumulative frequency curve (ogive) and a histogram to represent this data. 

            (5 Marks) 

 

14.  

a) The following data were collected during a community health survey assessing malaria 

control in Kakamega County. The table shows the number of mosquito nets owned per 

household (X) and the corresponding number of malaria cases reported in the household 

over six months (Y). 

Develop a regression equation that can be used to predict the number of malaria cases 

based on the number of mosquito nets in a household.   (8 Marks) 

    

Household 

(ID) 

1 2 3 4 5 6 7 8 9 10 

Mosquito 

Nets 

Owned (x) 

98 66 100 96 88 45 76 60 74 82 

Malaria 

Cases in 6 

Months 

(y) 

90 74 98 88 80 62 78 74 86 80 
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b) As part of a community health survey, Amina, a community health officer, collected data 

on households’ health awareness scores (rated from 0 to 100). The scores were grouped 

as follows:      

    

Health Score Range 

 

Number of Households (f) 

50-59 3 

60-69 5 

70-79 9 

80-89 12 

90-100 8 

 

 

Using the data, calculate the following measures to assist Amina in evaluating the overall 

health awareness of the community: 

 

i) Mean health awareness score.      (3 Marks) 

ii) Variance.         (4 Marks) 

iii) Standard deviation.       (2 Marks) 

iv) Coefficient of variation.       (3 Marks) 

15.  

a)  The Finance  division of a  large company is investigating its procedures for the selection 

of new accountancy trainees. Potential applicants are given prior   to appointment both a 

written test and formal interview. The performances of eight successful applicants were 

rated after their first full year with the company. The independent rankings of written test, 

interview assessment and job performance for the eight trainees are given as follows. 

(1=best, 2= second best etc) 
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Trainee      A     B     C     D    E     F     G    H 

Written test    6   2    7    4     1  5    3    8 

Interview    1     4     2     3      6   5     8     7 

Job 

Performance 

   1      2     3     4      5   6     7    8 

You are required to: 

i) Calculate the rank correlation coefficient between (Job performance  and written test) 

and (job performance and interview assessment)    (8 Marks) 

ii) Interpret your results.       (2 Marks)  

b) Ivy, a community health officer, is assessing the impact of a maternal health education 

program. She randomly selects a sample of 26 women who participated in the program 

and records their post-assessment scores. The sample mean score is 68, and the 

population standard deviation is known to be 3. Compute the 95% confidence interval 

estimate for the population mean score and interpret your answer.   (4 Marks)   

c) A sample of 500 respondents was selected in a large metropolitan area to determine 

various information concerning consumer behavior. The following contingency table was 

obtained: 

                            

Enjoy Shopping for 

Clothing 

 

         MALE 

 

        FEMALE 

 

       TOTAL 

       YES       104       36      140 

       NO       136        224      360 

    TOTAL       240       260      500 
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i) What is the probability that a respondent does not enjoy shopping for clothing. 

         (2 Marks)  

ii) What is probability that the respondent chosen is a woman who enjoys 

shopping for Clothing.      (2 Marks) 

iii) Given that the respondent chosen enjoys shopping for clothing. What, then, is 

the probability that the individual is a male.   (2 Marks) 
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