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Section A: Answer ALL questions from this section (30 marks)

Question 1

1. a) A survey was conducted at Jaramogi Oginga Odinga Teaching and Referral Hospital   (JOOTRH) to determine the birth weights of infants. 

i. Classify this type of variable  (1mk)

ii. Determine the scales of measurement that can be used to assess this variable (2mks)

iii. Show potential ways in which this data can be presented graphically (2mks)

     b) Marks obtained by 12 students of public health in the subject of community health   

         were as follows 68,70,40,80,55,59,70,40,50,75,95,77


        Determine the mean, variance and coefficient of variation (5mks)

Question 2

a. Distinguish between Binomial and Poisson distribution (3mks)

b. Describe the properties of the standard normal distribution (3mks)

c. The Biostatistics test scores for year 3 students are normally distributed with a mean of 74 and a standard deviation of 10. Suppose that you receive a score of 88. What percent of the class  received scores higher than yours?  (4mks)

Question 3
a. Distinguish between the terms 

i.) Mutual exclusive and independent events  (2mks)

ii.) Events and outcomes  (2mks)

b. A family has only 2 children.

i) What is the probability of having at least one girl?  (3mks)

ii) What is the probability that both children are boys given that they have at least one boy? (3mks)

Section B: Answer any TWO Questions from this section (40 marks)
Question 1
1 a). The JOOUST student’s organization consists of 4 nominated members who are to be selected from a list of proposed 10 individuals. In how many ways can the nominated members be selected? (4 marks)
  b). Suppose the four positions include the post for secretary, assistant treasurer, student’s affairs and assistant treasurer. In how many ways can these four positions be assigned among the 10 individuals? (4marks)
 c). The presence of bacteria in a urine sample (bacteuria) is sometimes associated with symptoms of kidney disease in women. Suppose a determination of bacteuria has been made over a large population of women at one point in time and 5% of those sampled are positive for bacteuria.

i. If a sample size of 5 is selected from this population, what is the probability that 1 or more women are positive for bacteuria?  (4 marks)
ii. If a sample size of 5 is selected from this population, what is the probability that 2,3, or 4 women are positive for bacteuria?  (4 marks)
iii. Suppose 100 women from this population are sampled. What is the probability that 3 or more of them have bacteuria? (4 marks)
Question 2
2 a. IQ scores for college graduates are normally distributed with a mean of 120 (as compared to 100 for the general population) with a standard deviation of 12. What is the probability of randomly selecting a graduate student with an IQ score: 

i. Between 110 and 130? (3mks)

ii. Above 140?    (2mks)

iii. Below 100?  (2mks)

b. The mean number of serious accidents per year in a certain factory, is five. Assuming the number of employees remain constant, find the probability that in the current year there will be
i. Exactly seven accidents   (3mks)
ii. Three or more accidents  (4 mks)
iii. No accidents                    (2mks)
iv. Fewer than 5 accidents    (4 mks)
Question 3
a). The following are the weights in pounds of children in a given daycare center

  68     63     42     27     30     36     28     32     79     27

  22     23     24     25     44     65     43     25     74     51

  36     42     28     31     28     25     45     12     57     51

  12     32     49     38     42     27     31     50     38     21

  16     24     69     47     23     22     43     27     49     28

  23     19     46     30     43     49     12

i. Construct a grouped frequency distribution table and include relative frequencies and cumulative frequencies (5mks)

ii. Determine the mean and standard deviation (5mks)

b). The systolic blood pressures (SBP) of 15 patients coming to a tertiary care hospital with stroke were recorded as follows 

156    174    148    185   150    170    176    188   180    180   150    200    220    140 150
Determine the variability of SBP for these patients by use of at least 3 different measures of variation. (5mks)
c). The diastolic blood pressure for the same 15 patients was also obtained as follows

80    75    81    79    71    95    75    77    84    78    81    92    83    79    90  
By use of an appropriate statistic, compare the variability between the systolic blood pressure and diastolic blood pressure. (5mks)
Question 4
a. Suppose an influenza epidemic strikes a city. In 10% of families the mother has influenza; and in 2% of families both the mother and father have influenza. Suppose there is a 20% chance that each child will get influenza, whereas in two-child families both children will get the disease. 
i. What is the probability that at least one child will get influenza? (4 marks)
ii. What is the probability that neither of the children will get influenza  (4 marks)

iii. Based on question a, what is the conditional probability that the father has influenza given that the mother has influenza (4 marks)
iv. Based on question a, what is the conditional probability that the father has influenza given that the mother does not have influenza (4 marks)
b. An investigator notices that children develop chronic bronchitis in the first year of life in 3 of 20 households in which both parents have chronic bronchitis as compared with the national incidence of chronic bronchitis, which is 5% in the first year of life. How likely are infants in at least 3 of 20 households to develop chronic bronchitis if the probability of developing disease in any one household is 5%. (4 marks)
