1. In the library on a college campus, there is a sign in the elevator that indicates a limit of 16 persons. Furthermore, there is a weight limit of 1200 lb. Assume that the average weight of students, faculty, and staff on campus is 150 lb, that the standard deviation is 27 lb, and that the distribution of weights of individuals on campus is approximately Normal. If a random sample of 16 persons from the campus is to be taken:

a. What is the expected value of the distribution of the sample mean?


b. What is the standard deviation of the sampling distribution of the sample mean weight?


c. What average weights for a sample of 16 people will result in the total weight exceeding the weight limit of 2500 lb?


d. What is the chance that a random sample of 16 persons on the elevator will exceed the weight limit?

2. Grocery store receipts at the Shoreline Market show that customer purchases have a skewed distribution with a mean of $32 and a standard deviation of $20. 


a. Explain why you cannot determine the probability that the next customer will spend at least $40. 


b. Can you estimate the probability that the next 10 customers will spend an average of at least $40? Explain.


c. Is it likely that the next 50 customers will spend an average of at least $40? Explain.


d. Suppose the store had 312 customers today. Estimate the probability that the store’s revenues were at least $10,000. 


e. If, in a typical day, the store serves 312 customers, how much does the store take in on the worst 10% of such days?

3. In a large study carried out in New York state, approximately 30% of the study subjects lived within one mile of a hazardous waste site. Let p denote the proportion of all New York residents who live within one mile of such a site, and assume that p = .3.


a. Would 
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 based on a random sample of only 10 residents have approximately a Normal distribution? Explain why or why not.

b. What are the mean value and standard deviation of 
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 based on a random sample of size 400?


c. When n = 400, what is the probability that 
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d. Is the probability in part c) larger or smaller than would be the case if n = 500? Answer without actually calculating this probability.

4. Suppose that Ayrshire cows average 47 pounds of milk a day, with a standard deviation of 6 pounds, while Jersey cows have a mean daily production of 43 pounds of milk, with a standard deviation of 5 pounds. Assume that Normal models describe milk production for these breeds of cows.


a. We select an Ayrshire at random. What’s the probability that she averages more than 50 pounds of milk a day?


b. What’s the probability that a randomly selected Ayrshire gives more milk than a randomly selected Jersey?


c. A farmer has 20 Jerseys. What’s the probability that the average production for this small herd exceeds 45 pounds of milk a day?


d. A neighboring farmer has 10 Ayrshires. What’s the probability that his herd average is at least 5 pounds higher than the average for the Jersey herd in part c)?
ANSWERS/SOLUTIONS
1. The expected value is 150 lb. The SD is 6.75. If the average weight is above 156.25 lb, then the total weight will be above 2500 lb. The sampling distributions is normal, so to find 
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 we calculate normalcdf(156.25, big, 150, 6.75), which is .177. 

2a. We don’t know how individual receipts are distributed, but we are told they are not Normal. 2b. Also, 10 customers may not be large enough to assume a normal distribution. But 50 customers almost certainly is. The sampling distribution for the mean receipt has mean $32 and SD $2.828. So to answer part c) we calculate normalcdf(40, big, 32, 2.828) which is .002 – so it’s pretty unlikely. To answer part d) we first consider the sampling distribution of the sample mean for a sample size of 312. mean: $32. SD: $1.132. When is the total revenue greater than 10,000 dollars? When the average receipt is more than $32.051. This happens with probability normalcdf( 32.051, big, 32, 1.132) = .4819 –so about a 48.19% chance. TO answer part e) we do invNorm(.1, 32, 1.132) which is about 30.5489 – this is the average receipt, so multiply it by 312 to get the revenue: “$9531.27 or less” represents the worst 10% of days.
3a. No, the sample size is too small – not enough expected successes or failures.3b.  mean is .3, SD is .0229. 3c. calculate normalcdf(.25, .35, .3, .0229) which is about .971. 3d. if we increase the sample size the standard deviation gets SMALLER which means the probability should get BIGGER.
4a. normalcdf(50, big, 47, 6) is about .3085

4b. let X be a randomly chosen Ayrshire and Y be a randomly chosen Jersey. We want to know P(X-Y>0). X-Y is Normal, with mean 47-43 = 4 and SD 
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. So we calculate normalcdf(0, big, 4, 7.81) which is about .696.

4c. We have a sample of 20 Jerseys which we assume are independent of each other. (scary assumption, but OK). The sampling distribution for the average daily milk production is Normal (check conditions! They are met.) with mean 43 and SD 1.118. we calculate normalcdf(45, big, 43, 1.118) is about .0368. So, not very likely.
4d. Let A be the random variable representing the mean production of 10 ayrshire cows – this should be normal with mean 47 and standard deviation 
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 . Let J be the random variable representing the mean production of 20 jersey cows – this will be normal with mean 43 and SD 
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. Thus, A-J is a Normal random variable with mean 47-43 = 4 and SD 
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. We want to find P(A-J > 5), which can be found by doing normalcdf(5, big, 4, 2.202) which is about .3249. 
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