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PHES 405 

 

KISII UNIVERSITY 
UNIVERSITY EXAMINATIONS 

FOURTH YEAR EXAMINATION FOR THE AWARD OF THE DEGREE 
OF BACHELOR OF SCIENCE IN PUBLIC HEALTH 

FIRST SEMESTER 2022/2023 
      [JAN – APRIL, 2023] 

 

PHES 405: APPLIED BIOSTATISTICS          
 

STREAM:  Y4 S1       TIME:  3 HOURS  

 
DAY: WEDNESDAY, 9:00 – 12:00 P.M.   DATE:  29/03/2023 

 
INSTRUCTIONS: 

1. Do not write anything on this question paper. 

2. Answer question ONE (Compulsory) and any other TWO questions. 

 

QUESTION ONE-25 MARKS 

a) Define Biostatistics       [2 Marks] 

b) State and explain two types of data    [4 Marks] 

c) Differentiate between Type I error and Type II error.  [4 Marks] 

d) A new drug is being developed by a pharmaceutical company for the 

treatment of lung cancer. The company will release the drug only if a 

clinical trial indicates that it is effective on a majority of lung cancer 

patients. The company’s scientists are confident that the drug is effective, 

but they wish to make the claim based on the statistical evidence. Let p 

be the proportion of lung cancer patients for whom the drug is effective. 

How would you state the hypotheses?     [5 Marks] 

e) A random sample of 120 recorded deaths in the United states during the 

past year showed an average of 80.9 years. Assuming a population 

standard deviation of 6.5 years, does this seem to indicate that the mean 

life span is greater than 80 years? Use α=0.05.    

          [5 Marks] 

 

f) Researchers wish to know if the data they have collected provide 

sufficient evidence to indicate a difference in mean serum uric acid levels 

between normal individuals and individuals with Down’s syndrome. The 
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data consist of serum uric acid readings on 20 individuals with Down’s 

syndrome and 22 normal individuals. The means are 𝑥1 = 4.6mg/100 ml 

and 𝑥2 = 3.4𝑚𝑔/100𝑚𝑙. Use 𝛼 = 0.01    [5 Marks] 

 

QUESTION TWO-15 MARKS 

a) A sports trainer wants to know whether the true average time of his 

athletes who do 100 metre sprint is 99 seconds. He recorded 15 trials of 

his team and found that the average time is 98.3 seconds with a 

standard deviation of 0.4 seconds. Do we reject his null hypothesis that 

𝜇 = 99 at 𝛼 = 0.05?       [3 Marks] 

 

b) The following are the head circumferences (centimeters) at birth of 20 

infants:  
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We wish to test 𝐻𝑜: 𝜇 = 34.5 against 𝐻𝑎: 𝜇 ≠ 34.5.  [12 Marks] 

 

 

 

QUESTION THREE-15 MARKS 

The table below contains 10 cases of Mother’s weight in Kg (Y) and infants 

birth weight in Kg (X). 

Y 59.
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X 3.5 3.4 3.4 3.2 3.7 3.3 3.7 3.9 3.7 3.0 3.8 3.7 

 

a) Fit the least squares regression equation relating the Mother’s weight 

(Y) to the infant’s weight (X).     [8 Marks] 

 

b) Calculate the correlation coefficient for your data. Comment on your 

result.        [7 Marks] 

QUESTION FOUR-15 MARKS 

a) What is the test for means?      [2 Marks] 

b) What are the four types of t tests?    [4 Marks] 

c) A random sample of 12 babies born at Kisii referral hospital had their 

weights as follows; 

2.4 2.1 3.0 2.2 2.7 2.1 

2.5 2.4 2.4 2.7 2.3 2.9 
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Assuming that the sample came from a normal population, investigate 

the claim that the mean is greater than 2.5kg. Use 𝛼 = 0.05.    

[9 Marks] 

 

QUESTION FIVE-15 MARKS 

a) Analysis of amniotic fluid from a simple random sample of 16 pregnant 

women yielded the following measurements on total protein (grams per 

100ml) present: 

0.67 0.70 0.78 0.82 0.79 0.85 0.87 0.71 

0.84 0.73 0.64 0.86 0.80 0.73 0.61 0.60 

 

Do these data provide evidence that the population variance is greater 

that 0.75? Use 𝛼 = 0.05.      [7 Marks] 

 

b) A researcher was interested in knowing if preterm infants with late 

metabolic acidosis and preterm infants without the condition differ with 

respect to urine levels of a certain chemical. The mean levels, standard 

deviations, and sample sizes for the two samples studied were as follows: 

Sample n 𝑥̅ S 

With condition 35 8.5 5.5 

Without 
condition 

40 4.8 3.6 

 

What should the researcher conclude on the basis of these results? 

Use 𝛼 = 0.05               [8 marks] 
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STUDENT T TABLE 

 

 

 

 

 

 

 

 


