
Normal Distribution Review 
1. A juice company sells bottles of orange-mango juice. Their machine is set to fill the bottles with exactly 355mL of 

juice. They measure the actual juice in 500 filled bottles and find that the actual volumes are distributed 

normally, with a mean of only 348mL and a standard deviation of 9mL. They wish to recalibrate their equipment 

so that at least 95% of bottles will contain at least 355mL of juice. How should they adjust their machine? 

2. A survey of university math students found that the amount of time spent studying weekly was normally 

distributed, with a standard deviation of 4 hours and a mean of 14 hours.  

a) If a student were selected at random, what is the probability that they study between 10 and 20 hours per 

week?  

b) What percentage of students study less than 8 hours per week?  

3. How are z-scores related to standard deviation? 

4. For each normal distribution below, calculate the probabilities required:  

a) 𝜇 = 40, 𝜎 = 10, 𝑃(𝑋 < 50) 

b) 𝜇 = 40, 𝜎 = 10, 𝑃(10 < 𝑋 < 50) 

c) 𝜇 = 50, 𝜎 = 12, 𝑃(𝑋 > 57 or 𝑋 < 24) 

5. For a normal distribution with mean 75 and standard deviation 12, what value of 𝑥 is the 87th percentile? 

6. A study of people aged 55 and older sampled 245 individuals in a community. The results were that the mean 

total cholesterol level was 5.45 mmol/L ±0.07 mmol/L with a standard deviation of 0.55 mmol/L. The 

significance level was 𝛼 = 0.05.  

a) What is the confidence interval?  

b) How would the confidence interval change if the significance level were changed to 𝛼 = 0.01? 

c) What effect would increasing the sample size have on the margin of error if the mean, standard deviation, 

and significance level did not change? 

7. A survey of U.S. tap water showed highly variable levels of calcium, with a mean of 50.6 ± 29.4 mg/L with a 

significance level of 𝛼 = 0.01.  

a) What is the margin of error?  

b) What is the confidence interval?  

c) If you changed the significance level to 𝛼 = 0.05, describe the effect would it have on the margin of error. 


