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INSTRUCTIONS INSTRUCTIONS INSTRUCTIONS INSTRUCTIONS  

 

Answer AllAllAllAll questions in Section A and any three any three any three any three questions in Section B.  

 

Start each each each each question on a new page in your answer booklet. 



 
SECTION A: ANSWER ALL QUESTIONS 

 

 
1. Find the sample space: 

a) A six sided die is rolled once       [1 Mark] 
b) Two coins are flipped once       [1 Mark] 
c) A coin is tossed until a head is observed and the number of flips is recorded  

          [1 Mark] 
d) Suppose staff members for a certain company weigh between 100 and 200 kilograms, 

inclusive. An employee of this company is selected at random and his or her weight is 
noted          [1 Mark] 

 
2. One objective of the ATFV treatment for vocal fold scar is to increase mean phonation time 

(MPT). The following data show pre-operation (preop) and post-operation (postpostop) MPT 
values for five patients. 

 
Preop   10  7  10.2  5  13.8 
Postop   17  5  18  14  15 

 
Is the MPT for patients after surgery greater than the MPT for patients before surgery at 5% 
significance level? Find the p-value      [10 Marks] 

 
3. Assume X is normally distributed with a mean of 200 and a variance of 900. Find 

a) the probability that X is 
i) between 160 and 210       [4 Marks] 
ii) equal to 160        [2 Marks] 
iii) from 160 to 210        [2 Marks] 

b) a number c such that  = 0.4      [4 Marks] 

c) numbers a and b such that  = 0.68    [4 Marks] 
 
4. Given the following events: 

S = {list of number from 1 to 13} 
P = {getting an odd number when tossing a fair die} 
Q = {getting an even number when tossing a fair die} 
R = {list of number from 2 to 12} 
T = {list of prime number less than 12} 
  
a. Show the events in a Venn diagram      [4 Marks] 
b. Find  

i) P(S ∩ P ∩ R)        [2 Marks] 

ii) ( ) PRQP ∩∩         [2 Marks] 

iii) ( )RQTP ∩∪         [2 Marks] 

 
 



 
SECTION B: ANSWER ANY THREE QUESTIONS  

 
5. The bureau of Labour Statistics has sampled 30 communities in Zimbabwe and explained 

prices in each community at the beginning and end of August 2014 in order to find out 
approximately how the Consumer Price Index has change during the month. The percentage 
change in prices for the communities at the beginning of the month are given below: 

 
0.8 0.2 -0.1 0.1 -0.2 

0 0.6 0.3 0.2 1.0 
-0.5 -0.2 0 0.4 0.6 
0.2 0.3 0.5 -0.1 -0.2 

-0.4 0 0.1 0.3 0.1 
0 0.1 0.2 0.1 0.3 

 
a) What is the variable of interest?       [1 Mark] 
b) Construct a frequency table for the data     [5 Marks] 
c) Based on the frequency table you obtained in (b), 

i) determine the relationship of the measures of central location. Sketch the graph of the 
relationship        [9 Marks] 

ii) calculate the coefficient of skewness and interpret   [5 Marks] 
 
6. Attempt the following questions 
  

a) In a university, 20 percent of the students fail the Algebra test. If 20 students from the 
university are interviewed, what is the probability of getting 
i) less than 3 students who fail the test     [2 Marks] 
ii) more than 3 students who fail the test     [2 Marks] 
iii) exactly 4 students who fail the test     [2 Marks] 

 

b) The customers enter shop ABC at an average rate of forty-two customers per hour. Find 
the probability that 
i) no customer enters the shop during a particular 1 minute interval [2 Marks] 
ii) at least 4 customers enter the shop during a particular 5 minutes interval  

          [4 Marks] 
iii) between 2 and 6 customers enter the shop during a particular 10 minutes interval 

          [4 Marks] 
c) Explain the four possible outcomes of hypothesis testing   [4 Marks] 

 

7. In a factory, 
 

a) a researcher wants to test the claim that the average cost of production is greater than $5 
700. The researcher selected a random sample of 36 special universities and found the 
mean and population standard deviation to be $5 950 and $659 respectively.  
i) Is there enough evidence to support the claim at 5% significance level? Use the p-

value method        [5 Marks] 



ii) Explain the relationship between statistic and parameter   [6 Marks] 

 
b) a certain brand of chocolates is packed into boxes on four different production lines, A, 

B, C and D. The records show that a small percentage of boxes are not packed properly 
for sale; 1% from A, 3% from B, 2.5% from C and 2% from D. If the total output from 
the production lines are 0.35 from A, 0.20 from B, 0.24 from C and 0.21 from D, what is 
the probability that 
i) the box selected at random from the total output is faulty?  [4 Marks] 

ii) the faulty box came from the production line?    [3 Marks] 

iii) a faulty box came from the production line D?    [2 Marks] 
 

8. The data show  
 

a) the method of payment by 16 customers in a supermarket checkout point: C = cash, CK = 
cheque, CC = credit card, D = debit and O =  other. 

 
C CK CK C CC D O C 
CK CC D CC C CK CK CC 

 

i) Calculate the relative frequencies and percentages for all categories [5 Marks] 

ii) Draw a pie chart for the frequency table and state four disadvantages of the graph 
          [7 Marks] 

b) that 163 smoke cigarettes in a sample of 700 participants. 

i) Find a 90% confidence interval for the proportion of participants who smoke 
cigarettes         [4 Marks] 

ii) Based on this confidence interval, does it appear that the percentage of participants 
who smoke is greater than 22%?      [2 Marks] 

iii) Explain what you do before conducting a hypothesis test for a single proportion 
          [2 Marks] 

 

 

 

 

 

 

 

End of paper 

 



 

ADDITIONAL INFORMATION 

 
1. Sturge’s Rule: 
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8. Coefficient of skewness: 
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10. Binomial Distribution:   

11. Poisson Distribution:   

12. Test statistic:   or  
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15. Weighted Mean:  
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