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ACTIVITY SHEET: SAMPLING DISTRIBUTION OF 𝑿̅ 

This activity sheet includes exercises to assess students’ understanding of important concepts 

presented in the Sampling Distribution of Xbar lesson. 

Sampling Distribution of 𝑿̅ 
A data set is not provided for these exercises. The standard normal table is provided at the end 

of this activity sheet. 

Exercise 1 

Watch the New York Times video Bunnies, Dragons and the ‘Normal’ World to answer the 

following questions. 

(a) What type of distribution can be used to model dragons’ wing spans? 

 

(b) What type of distribution can be used to model the average of n = 100 dragons’ wing 

spans? 

 

 

https://www.youtube.com/watch?v=jvoxEYmQHNM
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Exercise 2 

Let X1, X2, X3, ..., X9 be independent normal random variables with mean μX = 3 and standard 

deviation σX = 2. Let 𝑋̅ be the distribution of the mean of these 9 random variables, namely 𝑋̅ =
𝑋1+𝑋2+⋯+𝑋9

9
. 

(a) What is the shape of the distribution of 𝑋̅? 

(b) What is the mean of the distribution of 𝑋̅? 

(c) What is the standard deviation of the distribution of 𝑋̅? 

(d) Can we determine P(𝑋̅ < 2.5) using a z-score? You do not need to compute this probability, 

just answer yes or no and briefly explain why or why not. 

 

Exercise 3 

Let X1, X2, X3, …, X36 be independent skewed random variables with mean μX = 3 and standard 

deviation σX = 2. Let 𝑋̅ be the distribution of the mean of these 36 random variables, namely 

𝑋̅ =
𝑋1+𝑋2+⋯+𝑋36

36
. 

(a) What is the approximate shape of the distribution of 𝑋̅? 

(b) What is the mean of the distribution of 𝑋̅? 

(c) What is the standard deviation of the distribution of 𝑋̅? 

(d) Can we determine P(𝑋̅ < 2.5) using a z-score? You do not need to compute this probability, 

just answer yes or no and briefly explain why or why not. 

 

Exercise 4  

Let X1, X2, X3, …, X100 denote the actual weights of 100 randomly selected bags of sand. The 

expected weight of each individual bag is  = 50 pounds and the standard deviation is σ = 1 

pound. Let 𝑋̅ =
𝑋1+𝑋2+⋯+𝑋100

100
. 
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(a) Assume the bag weights are normally distributed. Randomly select one of the 100 bags. 

What’s the probability that it weighs between 49.75 and 50.25 pounds? 

(b) Assume the bag weights are normally distributed. What’s the probability that 

the average weight 𝑋̅ of 100 bags is between 49.75 and 50.25 pounds? 

(c) Assume the bag weights are positively skewed. Randomly select one of the 

100 bags. What’s the probability that it weighs between 49.75 and 50.25 

pounds? 

(d) Assume the bag weights are positively skewed. What’s the probability that the average 

weight 𝑋̅ of 100 bags is between 49.75 and 50.25 pounds? 

 

Exercise 5  

In North Carolina in 2003, an overweight plane crashed in part due to the 

weight of the passengers’ luggage. Below is a scenario about the 

probability of exceeding luggage requirements. 

A small commuter flight leaves from University Park Airport headed to the O’Hare Airport with 

20 passengers. By FAA weight standards for carry-on luggage, a passenger’s carry-on luggage 

should not exceed 40 pounds. Let’s assume that the weight of a passenger’s carry-on luggage is 

normally distributed with a mean weight of 25 pounds and a standard deviation of 10 pounds, 

with only 1 carry-on allowed per passenger. What is the probability that the average luggage 

weight for the 20 passengers exceeds 40 pounds? 

The probability will be very small (thankfully!). Report the z-score. 

 

Exercise 6 

Suppose that Beyonce, Jay Z, and Solange go bowling together. Each of them has a bowling score 

X that is normally distributed with mean  = 120 and standard deviation σ = 10. What is the 

probability that after bowling one game the average score 𝑋̅ for the 3 of them is less than 110?                                                                                      
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Using the Standard Normal Distribution Table 

The graph below depicts how to interpret the standard normal distribution tables provided on 

the following pages. 
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