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INSTRUCTIONS TO CANDIDATES : 
 

1. This question paper consists of FIVE (5) questions.   
 

2. Answer ALL questions in the Answer Booklet provided. 
 
3. Please check to make sure that this examination pack consists of : 
 i. The Question Paper 
 ii. An Answer Booklet  
 iii. Appendix 1 

iv. Appendix 2 
 
4. Do not bring any material into the examination hall unless permission is given by the 

invigilator. 
  

5. Scientific calculator is allowed. 
  

6. Please write your answer using a ball-point pen. 
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Short Answer 
 

1. (12 points) 
Table 1 presents a result of a survey conducted among a random sample of 200    
cyclists regarding the cycling route preferred by them.  
 

 Hilly path (H) Lake path (L) Wooded path (W) 

Female (F) 45 38 27 

Male (M) 26 52 12 

Table 1 
 
a. Suppose a cyclist is randomly selected, find the probability that the cyclist 

 
i. is a female and prefers lake path. (1 point) 

 
ii. is a male or prefers wooded path. (2 points) 
 

iii. prefers hilly path given she is a female. (3 points) 
 
b. Determine whether “Male” and “Lake path” mutually exclusive events. (2 points) 
 
c. Illustrate the information in Table 1 into a probability tree. (4 points) 
 

2. (9 points) 
Through observation it has been determined that the probability for a given number of 
people waiting in line at a particular checkout counter of a supermarket is as shown in 
Table 2. 
 

Number of people waiting, X 0 1 2 3 4 

Probability, P(X) 0.10 0.15 k 0.24 0.31 

Table 2 
 

a. Find the value of k. (2 points) 
 
b. Find the probability of at least 2 people waiting in line. (2 points) 
 
c. Determine the mean of the probability distribution. (2 points) 
 
d. Determine the variance of the probability distribution. (3 points) 

 
3. (12 points) 

a. Determine the following probabilities for the standard normal distribution. 
 

i. . (1 point)  

 
ii. . (1 point) 
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b. The vitamin B content (in mg) in a randomly selected carton of orange juice is 

modeled as a normal distribution with a mean of 32 mg and a standard deviation 
of 2 mg. Calculate the probability that the vitamin B content for a randomly chosen 
carton is 
 
i. less than 36 mg. (3 points) 

 
ii. more than 34.5 mg. (3 points) 
 

iii. between 27.5 mg and 37 mg. (4 points) 
 
4. (4 points) 

A researcher wants to estimate the time taken to bake a cookie for new culinary students.  
A sample of 30 students showed that the mean time taken by them is 6 hours with 
standard deviation of 3 hours. 
 
a. Find the point estimate of the population mean. (1 point) 
 
b. Calculate a 95% confidence interval of the population mean. (3 points) 

 
5. (13 points) 

a. State the null and alternative hypothesis for the following statements. Hence, 

determine whether it is a left-tailed, right-tailed, or two-tailed test. 

 

i. A social media company claims that the average number of shares for posts 

related to a particular campaign is greater than 200. (2 points) 

 

ii. The average serving speed of a tennis player is believed to be different from 

120 mph. (2 points) 

 

b. In a recent study, a researcher claimed that the mean of people spend on screen 
time per day is less than 6.9 hours. To investigate this claim, he conducted a 
survey of 50 individuals and recorded their daily screen times. The sample mean 
was found to be 7.08 hours with a standard deviation of 1.2 hours. At 5% 
significance level, test the researcher’s claim. 

 
i. State the null and alternative hypothesis. (2 points) 

 
ii. State the type of the test. (1point) 
 

iii. Find the critical value. (1 point) 
 

iv. Calculate the statistical test. (3 points) 
 

v. State the decision. (1 point) 
 

vi. State the conclusion. (1 point)  
 
 

END OF QUESTION PAPER 
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APPENDIX 1 

 

Probability Theory and Probability Distribution 

i. Addition rule: ( ) ( ) ( ) ( )P A B P A P B P A B = + −   

 
ii. Multiplication rule:  
 

( ) ( ) ( | )P A B P B P A B =   

 
( ) ( ) ( )P A B P A P B =  if and only if A and B are independent events 

 

iii. Conditional probability: 
( )

( | )
( )

P A B
P A B

P B


=  

 
iv. Mean for a probability distribution: ( ) . ( )E x x p x = =  

 

v. Variance for a probability distribution: ( ) ( )  −=
22)( xExPxxVar  

 
Normal Distribution 

i. Standardized score: 
x

z




−
=  

Estimation of mean  

Margin of error for the point estimation of  : 








n
Z


 2/   

i. Confidence interval of   for a large sample 

  x z x z
n n

 
−   +  

   or 

  
s s

x z x z
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ii.Minimum sample size needed for an interval estimate of the population mean: 

  
( )
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Hypothesis Testing 

i. z test : 
x

z

n





−
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