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1) The average gas mileage of a certain model car is 30.0 miles per gallon. If the gas mileages are normally 

distributed with a standard devia on of 0.75 miles per gallon, find the probability that a car has a gas 

mileage of between 29.8 and 30.2 miles per gallon. 

 

Finding both z scores, for  𝑥 ൌ 29.8  and  30.2: 

 

𝑧 ൌ
௫ିஜ

஢
ൌ

ଷ଴.ଶ–ଷ଴.଴

଴.଻ହ
ൌ 0.26666 … ൎ 0.27        Therefore, 𝑃ሺ𝑥 ൏ 30.2ሻ  ൌ൐  𝑃ሺ𝑧 ൏ 0.27ሻ ൌ  0.6064 

 

 
 

𝑧 ൌ
𝑥 െ μ
σ

ൌ
29.8– 30.0

0.75
ൌ െ0.26666 … ൎ െ0.27 

 

𝑃ሺ𝑥 ൏ 29.8ሻ  ൌ൐  𝑃ሺ𝑧 ൏ െ 0.27ሻ ൌ 0.3936  
 

 
 

𝑃ሺ29.8 ൏ 𝑥 ൏ 30.2ሻ ⇒ 𝑃ሺെ0.27 ൏ 𝑧 ൏ 0.27ሻ ൌ 0.6064 െ 0.3936 ൌ 0.2128 ൎ 0.213 to three  

decimal places. 

 

On Calculators: 

 
𝐶𝐴𝑆𝐼𝑂 9750 

 

 
𝑇𝐼84 

 

 

 

 

 

 

 



2) A certain car model has a mean gas mileage of 29 miles per gallon (mpg) with a standard devia on 3 

mpg. A pizza delivery company buys 49 of these cars. What is the probability that the average mileage  

of the fleet is greater than 28.8 mpg?  

    

Sample size 𝑛 ൌ 49,         𝑥̅ ൌ 28.8                 μ ൌ 29               σ ൌ 3 

 

𝑧 ൌ
𝑥̅ െ 𝜇

𝜎/√𝑛
ൌ

28.8 െ 29

3/√49
ൌ െ0.46666 … ൎൌ െ0.47 

𝑃ሺ𝑥̅ ൐ 28.8ሻ ൌ 1–𝑃ሺ𝑥̅ ൏ 28.8ሻ ൌ 1 െ 𝑃ሺ𝑥 ൏ െ0.47ሻ ൌ 1– 0.3192 ൌ 0.6808 
 

 
 

             On Calculators: 

𝐶𝐴𝑆𝐼𝑂 9750 

 

 
𝑇𝐼84 

 

 

 

3) A ferry will safely accommodate 68 tons of passenger cars. Assume that the mean weight of a passenger 

car is 1.8 tons with standard devia on 0.5 tons. If a random sample of 35 cars are loaded onto the ferry, 

what is the probability that the maximum safe weight will be exceeded? 

…. 

The probability that the 35 cars weigh more than 68 tons is the same as asking for the probability that 

their average weight is greater than 68/35 = 1.943 tons. That is, if the 35 cars weight 1.943 ton as 

average, we are ok since that the max allowed for the ferry. But the average weight is 1.8 ton for all car.  

It seems that we are safe (not exceed the max weight); however, 1.8 ton is the average, cars may weight 

much more than that. What is the probability of exceeding the average? 

 

Sample size 𝑛 ൌ 35,    𝑥̅ ൌ 1.943             μ ൌ 1.8                  σ ൌ 0.5 

 

𝑧 ൌ
௫̅ିஜ

஢/√௡
ൌ

ଵ.ଽସଷିଵ.଼

଴.ହ/√ଷହ
ൌ 1.69   

 

𝑃ሺ𝑥̅ ൐ 1.94ሻ ൌ 1–𝑃ሺ𝑥̅ ൏ 1.94ሻ ൌ 1 െ 𝑃ሺ𝑥̅ ൏ 1.69ሻ ൌ 1– 0.9545 ൌ 0.0455 
 

 
 

 

 



 

              On Calculators: 

𝐶𝐴𝑆𝐼𝑂 9750 

 

 
𝑇𝐼84 

               The probability that the maximum safe weight will be exceeded is approximately 0.0455 or 4.55%. 

 

4) A sample of size 80 will be drawn from a popula on with mean 23 and standard devia on 13. Find the 

probability that 𝑥̅  will be between 22 and 25. 

 

Sample size 𝑛 ൌ 80,             𝜇 ൌ   23               𝜎 ൌ  13           𝑃ଶଶழ ௫̅ ழଶହ? 

 

Z score for 𝑥̅ ൌ 25 

 

𝑧 ൌ
𝑥̅ െ μ

σ/√𝑛
ൌ

25 െ 23

13/√80
ൌ 1.37 

 

𝑍 score for 𝑥̅ ൌ 22 

 

𝑧 ൌ
𝑥̅ െ μ

σ/√𝑛
ൌ

22 െ 23

13/√80
ൌ െ0.688 … ൎ െ0.69 

  

𝑃ଶଶழ ௫̅ ழଶହ ൌ 𝑃௫ழଶହ  െ  𝑃௫ழଶଶ   ൌ 0.9147 െ 0.2451 ൌ 0.6696 
 

𝑃ሺ𝑧 ൏ 1.37ሻ 

 
 

𝑃ሺ𝑧 ൏ െ0.69ሻ

 
 

On Calculators: 

𝐶𝐴𝑆𝐼𝑂 9750 

  
𝑇𝐼84 

 

 



5) A sample of size 48 will be drawn from a popula on with mean 20 and standard devia on 5. Find the 

probability that 𝑥̅  will be greater than 21. 

 Sample size 𝑛 ൌ 48,   𝑥̅ ൌ 21           μ ൌ 20           σ ൌ 5 

 

𝑧 ൌ
௫̅ିஜ

஢/√௡
ൌ

ଶଵିଶ଴

ହ/√ସ଼
ൌ 1.39  

𝑃ሺ௫̅வଶଵሻ ൌ 1–𝑃ሺ𝑧 ൏ 1.39ሻ ൌ 1 െ 0.9177 ൌ 0.0823 

 

 
 

On Calculators: 

𝐶𝐴𝑆𝐼𝑂 9750 

 

𝑇𝐼84 

 

6) A sample of size 47 will be drawn from a popula on with mean 25 and standard devia on 5. Find the 

probability that 𝑥̅  will be less than 26. 

Sample size 𝑛 ൌ 47,    𝑥̅ ൌ 26                  μ ൌ 25                   σ ൌ 5 

 

𝑧 ൌ
𝑥̅ െ μ

σ/√𝑛
ൌ

26 െ 25

5/√47
ൌ 1.37 

𝑃ሺ௫̅ழଶ଺ሻ ൌ 𝑃ሺ𝑧 ൏ 1.37ሻ ൌ 0.9147 

 

  

On Calculators: 

 
𝐶𝐴𝑆𝐼𝑂 9750 

 
𝑇𝐼84 

 

 



7) The mean annual income for people in a certain city (in thousands of dollars) is 38, with a standard 

devia on of 33. A pollster draws a sample of 39 people to interview. What is the probability that the 

sample mean income is between 36 and 40 (thousands of dollars)? 

Sample size 𝑛 ൌ 39,             𝜇 ൌ  38               𝜎 ൌ  33           𝑃ଷ଺ழ ௫̅ ழସ଴? 

 

Z score for 𝑥̅ ൌ 36 

 

𝑧 ൌ
௫̅ିஜ

஢/√௡
ൌ

ଷ଺ିଷ଼

ଷଷ/√ଷଽ
ൌ  0.3784 …  ൎ 0.38 

 

𝑍 score for 𝑥̅ ൌ 40 

 

𝑧 ൌ
௫̅ିஜ

஢/√௡
ൌ

ସ଴ିଷ଼

ଷଷ/√ଷଽ
ൌ െ 0.3784 …  ൎ െ0.38 

  

𝑃ଷ଺ழ ௫̅ ழସ଴ ൌ 𝑃௫ழସ଴  െ  𝑃௫ழଷ଺   ൌ  0.6480 –  0.3520 ൌ  0.2960 

 

𝑃ሺ𝑧 ൏ 0.38ሻ 

 
 

𝑃ሺ𝑧 ൏ െ0.38ሻ 

 
 

              On Calculators: 

𝐶𝐴𝑆𝐼𝑂 9750 

 

 
𝑇𝐼84 

 

 

 

 

 

 



8) The average age of doctors in a certain hospital is 43.0 years old. Suppose the distribu on of ages is 

normal and has a standard devia on of 8.0 years. If 25 doctors are chosen at random for a commi ee, 

find the probability that the average age of those doctors is less than 43.8 years. Assume that the 

variable is normally distributed. 

Sample size 𝑛 ൌ 25,        𝑥̅ ൌ 43.8           μ ൌ 43                 σ ൌ 8 

 

𝑧 ൌ
௫̅ିஜ

஢/√௡
ൌ

ସଷ.଼ିସଷ

଼/√ଶହ
ൌ 0.5   

𝑃ሺ௫̅ழସଷ.଼ሻ ൌ 𝑃ሺ௭ழ଴.ହሻ ൌ 0.6915                 As percentage:  0.6915 ൈ 100 ൌ  69.15% or 69.2% 

 

𝐶𝐴𝑆𝐼𝑂 9750 

 
 

𝑇𝐼84 

 

 


