
 QM Study Session Extra Practice Questions 
Normal Distributions 

1. Assume x has a normal distribution and find the following probabilities: 

a. 𝑃(𝑥 < 210 | 𝜇 = 250 𝑎𝑛𝑑 𝜎 = 35) 

b. 𝑃(𝑥 ≥ 31 | 𝜇 = 25 𝑎𝑛𝑑 𝜎 = 4) 

c. 𝑃(𝑥 > 41 | 𝜇 = 30 𝑎𝑛𝑑 𝜎 = 7) 

d. 𝑃(𝑥 ≥ 347 | 𝜇 = 350 𝑎𝑛𝑑 𝜎 = 10.7) 

 

2. Truck freight delivery times between Brisbane and Sydney have been found to be approximately normally distributed. If the 

average freight delivery time is 12.5 hours, with a standard deviation of 0.45 hours, what is the probability that a delivery 

arrives after 13.5 hours? 

 

3. Egg production per year in Malaysia can be closely approximated as being normally distributed, with a standard deviation of 

83 million eggs. If during the year only 3% of the egg farmers produce more than 2655 million eggs, what is the mean egg 

production by Malaysian famers? 

 

4. A survey showed that one in five people aged 16 years or older do some volunteer work. If this figure holds for the entire 

population, and if a random sample of 150 people aged 16 years or older is taken, what is the probability that more than 40 

of them do some volunteer work? 

 

 

Sampling Distributions 

1. The mean of a population is 54 and the standard deviation is 10. The shape of the population is unknown. Determine the 
probability of each of the following occurring for this population: 

a. A random sample of 38 yielding a sample mean of 56 or less. 

b. A random sample of 120 yielding a sample mean between 52.6 and 55.4. 

c. A random sample of 180 yielding a sample mean greater than 52. 

 

2. Forty-six per cent of a population possesses a particular characteristic. Random samples are taken from this population. 
Determine the probability of each of the following occurrences: 

a. The sample size is 60 and the sample proportion is between 0.41 and 0.53. 

b. The sample size is 458 and the sample proportion is less than 0.40. 

c. The sample size is 1350 and the sample proportion is greater than 0.49. 

 

3. Candidate Jones believes she will receive 0.55 of the total votes case in her electorate. However, in an attempt to validate 
this figure, her pollster contacts a random sample of 600 registered voters in the electorate. The poll results show that 298 
of the voters say they are committed to voting for her. If she actually does have 0.55 of the total vote, what is the 
probability of getting a sample proportion this small or smaller? 

 

4. A survey of 2645 consumers by a public relations agency showed that how a company handles a crisis when at fault is one 
of the top influencers in consumer-buying decisions, with 73% claiming an influence. However, the quality of its product 
was the number one influence, with 96% of consumers stating that quality influences their buying decisions. How a 
company handles complaints was number two, with 85% of consumers reporting it as an influence in their buying decisions. 



 QM Study Session Extra Practice Questions 
Suppose a random sample of 1100 consumers is taken and each is asked which of these three factors influence their buying 
decisions: 

a. What is the probability that more than 810 consumers claim that how a company handles a crisis when at fault is 
an influence in their buying decisions? 

b. What is the probability that less than 1030 consumers claim that quality of product is an influence in their buying 
decisions? 

c. What is the probability that between 82% and 84% of consumers claim that how a company handles complaints is 
an influence on their buying decisions? 

  



 QM Study Session Extra Practice Questions 
Confidence Intervals 

1. A sample of 150 IT workers were surveyed and it was found that the average time they had spent with their current 
company was 9.63 years. Determine the 99% confidence interval for the mean number of years IT workers have spent with 
their current company. Historically the standard deviation of time spent with the company is 1.69 years. How would you 
interpret this confidence interval? 

 

2. A frog expert contracted by a local government is studying various characteristics of a unique species native to the area. A 
random sample of 85 reveals: the average horizontal jump length is 9.6m with a standard deviation of 1.8m, and 50 of them 
have a third eye. 

a. Find the 90% confidence interval for the average horizontal jump length. Interpret this confidence interval. What 
assumptions have been made? What effect would increasing the sample size have on the precision of the interval? 

b. Find the 95% confidence interval for the proportion of frogs that have three eyes. Interpret this confidence 
interval. What effect would an increase in the confidence level have on this estimate? 

 

3. A drone manufacture has recently had trouble with the length of the rotor blades they are producing. This is causing 
difficulties in stable hovering in the drones. In order to better understand the production process of the blades, a 
manufacture wishes to estimate the mean length of blades produced in the last 24 hours. 

a. How many blades should be sampled to estimate the population mean length within 0.15mm with 95% 
confidence? Previous studies have indicated the standard variance is 9mm2. 

b. Due to time constraints the manufacture can only analyze a sample size no larger than 1000. If a 95% confidence 
interval for µ is constructed using n = 1000 will it be wider or narrower than would have been obtained from using 
the sample size given above (in part a.)? Explain. 

c. If management requires that µ be estimated to within 0.15mm and that a sample size of no more than 1000 be 
used, what is the maximum confidence level that could be attained for a confidence interval that meets 
managements specifications? (Remember that 𝜎2 = 9𝑚𝑚2) 

 

4. A tree nursery has been experimenting with fertilizer to increase the growth of seedlings. To gain more insight a random 
sample was taken from two groups of seedlings: one with the experimental fertilizer and one normal fertilizer. Seedling 
growth was measured after 2 months with the following results: 

 

a. Set up a 90 % confidence interval estimate of the difference between the two populations means. 

b. Is there evidence of a difference in the average growth over the 2 months? 

c. List the assumptions needed for these calculations. Do you think any of the assumptions have been violated? 

 

 Experimental Fertilizer Normal Fertilizer 

Sample size 170 166 

Mean 0.22m 0.14m 

Standard Deviation 0.05m 0.09m 



 QM Study Session Extra Practice Questions 
Hypothesis Testing 

1. Use the information given and test the following hypotheses: 

a. 𝐻0: 𝜇 = 17 𝐻𝑎: 𝜇 ≠ 17 𝑛 = 37  �̅� = 16.2 𝜎 = 3.1 𝛼 = 0.10 

b. 𝐻0: 𝜇 ≥ 7.82 𝐻𝑎: 𝜇 < 7.82 𝑛 = 17  �̅� = 7.1 𝑠 = 1.69 𝛼 = 0.05 

c. 𝐻0: 𝑝 ≤ 0.28 𝐻𝑎: 𝑝 > 0.28 𝑛 = 783 𝑥 = 230 𝛼 = 0.10 

d. 𝐻0: 𝑝 = 0.61 𝐻𝑎: 𝑝 ≠ 0.61 𝑛 = 401 �̂� = 0.56 𝛼 = 0.05 

 

2. When in correct adjustment, a filling mechanism is set to fill containers with a mean content of 14g. Variability in the fill per 
container is given by a standard deviation of 0.3g. The manufacturer is equally concerned in finding if the mean fill amount 
per container has shifted in either direction. 

a. If a random sample of 42 items gives a mean of 13.87g, test to see if the filling process has altered at the 0.02 level 
of significance. 

b. If the mean fill content delivered by the mechanism to containers is really 14g, what error (if any) has been made 
in the test from part a? 

 

3. A water company indicates that 1 in 20 households in Bedford Park have a built-in swimming pool. A study of 140 
households with retirees in Bedford Park found 20 of them had a built-in pool. 

a. Test whether the proportion of retiree households with a built-in pool is higher than in Bedford Park overall. Using 
𝛼 = 0.01, calculate both the critical value and the p-value. 

b. If the proportion of retiree households who have a pool was actually 4%, what error (if any) had been made in part 
a? 

 

4. A petroleum engine manufacture is concerned about the performance of their product. With the recent rise of electric 
alternatives to their product, management look to increase fuel efficiency in their engines to compete. The R&D laboratory 
has produced a new ignition process that they hope will increase the kilometers per litre travelled. 

To test the new process, 100 cars are fitted with the new engines and 94 cars are fitted with the old engines. The mean and 
variance of the fuel efficiency were found to be 20.3km/L and 0.581km/L2 for the new, and 18.5lm/L and 0.814km/L2 for the 
old. From past experiments it is known that the kilometers driven per litre are normally distributed. 

a. At the 5% significance level using the p-value method, can we conclude that the new process is superior to the old 
process? 

b. What assumptions underlie your analysis? 

c. Estimate with 99% confidence the average km/L of the new process. 

d. Estimate with 95% confidence the difference between the mean km/L of the two processes. 


