
Chapter 8 Sampling Distributions 
 

4 Things to Know 
1.  What’s a sampling distribution? 

When you sample repeatedly from a population, the set of all the possible sample means or 

proportions for that sample size creates a distribution, called the sampling distribution. 

When sampling means, it’s the sampling distribution of sample means.  The other is the sampling 

distribution of sample proportions. 

 

2.  The Sampling Distribution of Sample Means 

If the population has mean µ and standard deviation , then the sampling distribution has: 

-mean µ 

-standard deviation 
n


  as long as 0.1n N   

-shape approximately Normal, as long as n > 30 (called the Central Limit Theorem) or the 

population itself is approximately normal 

 

3.  The Sampling Distribution of Sample Proportions 

If the population has proportion p then the sampling distribution has: 

-mean p 

-standard deviation 
(1 )p p

n

−
  as long as 0.1n N   

-shape approximately Normal, as long as 10np    and  ( )1 10n p−   

 

4.  Use the sampling distributions to find probabilities 

Given the population mean, standard deviation, or proportion, you should be able to use z-scores to 

find the probabilities of getting a sample mean or sample proportion in a certain range. 

-Check assumptions when using a sampling distribution! 

-You should be able to draw a normal curve showing the probability of interest 

-Make sure you don’t confuse the population with the sampling distribution! 

 

Here’s a picture.  One histogram is a population, a second histogram is the sampling distribution of 

sample means of size 5, and the third is the sampling distribution of sample means of size 30. 

Which is which? 

 

 



Six Oh-So Important Problems 
 

The weights of steel girders coming off a production line have stress resistances that are normally 

distributed with µ = 145 lb/in2 and standard deviation σ = 10 lb/in2.   

 

1.  What is the probability that a single girder will have a stress resistance less than 140 lb/in2? 

 

 

 

 

2.  What is the probability that in a random sample of 5 girders, exactly three of them has a stress resistance 

less than 140 lb/in2? 

 

 

 

 

3.  What is the probability that in a random sample of 10 girders, their mean stress resistance is less than 

140 lb/in2? 

 

 

 

 

 

4.  Of the next 10 girders that roll off the line, three have stress fractures and seven do not.  What is the 

probability that if I choose three girders from these ten, the next three all have no stress fractures? 

 

 

 

 

 

5.  What is the probability that in a random sample of 50 girders, at least 15 of them has a stress resistance 

less than 140 lb/in2?  Find the exact answer, and show enough work! 

 

 

 

 

 

 

6.  Steel girders coming off a production line often have stress fractures.  If the probability that a girder 

coming off the line has a stress fracture is 0.14, what is the probability that in a random sample of 80 

girders, the proportion of girders that have a stress fracture is less than 0.13?  Use the sampling distribution 

of sample proportions. 

 

 

 


