Elements of Statistics (Math 106) – Exam 2


Name:​​​​​​________________________
Fall 2006 – Brad Hartlaub







Directions: Please answer all of the questions below and show your work.  The point values for each problem are indicated in parentheses.  You may use one sheet of formulas and any software that is available on the Kenyon network during the exam.  Don't spend too much time on one particular problem.  Good luck!

1.  Each of the following is a confidence interval for μ = true average resonance frequency (in Hz) for all tennis rackets of a certain type: (114.4, 115.6) and (114.1, 115.9).
a. What is the value of the sample mean resonance frequency?  (5)

b. The confidence level for one of these intervals is 90% and for the other it is 99%.  Which is which and why?  (5)

c. Consider the following statement: There is a 90% chance that μ is between 114.4 and 115.6.  Is this statement correct?  Why or why not?  (5)

d. Consider the following statement: If the process of selecting a sample of size n and then computing the corresponding 99% confidence interval is repeated 100 times, 99 of the resulting intervals will include μ.  Is this statement correct?  Why or why not?  (5)

2.  A game is played with a spinner on a circle, like the minute hand on a clock.  The circle is marked evenly from 0 to 100, so for example, the 3:00 position corresponds to 25, the 6:00 position corresponds to 50, and so on.  The player spins the spinner and the resulting number is the number of seconds he or she is given to solve a word puzzle.  Let X = amount of time the player is given to solve the puzzle.

a. What type of random variable is X?  Explain (5)

b. Draw a picture of the probability density curve for X.  (5)

c. Find P(X (15 seconds).  (5)

d. Find P(X (40 seconds).  (5)

e. Find P(X = 75 seconds).  (5)

f. What is the expected amount of time that a player will be given to solve the puzzle.  (5)

3.  Seventy percent of the bicycles sold by a certain store are mountain bikes.  Among 16 randomly selected bike purchases, what is the probability that 
a. at most 10 are mountain bikes?  (5)

b. less than 10 are mountain bikes?  (5)

c. at least 10 are mountain bikes?  (5)

d. exactly 10 are mountain bikes?  (5)

4.  The article “Should Pregnant Women Move? Linking Risks for Brith Defects with Proximity to Toxic Waste Sites (Chance (1992): 40-45) reported that in a large study carried out in the state of New York, approximately 30% of the study subjects lived within 1 mile of a hazardous was site.  Suppose that the population proportion of all New York residents who live within 1 mile of such a site is .3.

a. Would the sample proportion of a random sample of only 10 residents have approximately a normal distribution?  Explain why or why not.  (10)

b. What are the mean and standard deviation of the sample proportion based on a sample of size 400?  (6)

c. When n = 400, approximate the probability of getting a sample percentage between 25% and 35%.  (10)

d. Is the probability calculated in part (c) larger or smaller than would be the case if n = 500?  Answer without actually calculating the probability when n = 500.  (5)

5.  The amount of money spent by a customer at a discount store has a mean of $100 and a standard deviation of $30.  What is the probability that a randomly selected group of 50 shoppers will spend a total of more than $5300?  (Hint: The total will be more than $5300 when the sample average exceeds what value?)  (15)

6.  Consider a small ferry that can accommodate cars and buses.  The toll for cars is $3 and the toll for buses is $10.  Let X and Y denote the number of cars and buses, respectively, carried on a single trip.  Suppose that X and Y are independent and have the probability distributions shown below.
	x
	0
	1
	2
	3
	4
	5

	P(X=x)
	.05
	.10
	.25
	.30
	.20
	.10


	y
	0
	1
	2

	P(Y=y)
	.50
	.30
	.20


a. What is the probability that 3 cars and 2 buses will be carried on the next ferry trip?  (5)

b. What is the probability that the same number of cars and buses will be carried on the next ferry trip?  (5)

c. Compute the mean and variance for the total amount of money collected in tolls.  (10)

7.  How well materials conduct heat matters when designing houses, for example. Conductivity is measured in terms of watts of heat power transmitted per square meter of surface per degree Celsius of temperature difference on the two sides of the material. In these units, glass has conductivity about 1. The National Institute of Standards and Technology provides exact data on properties of materials. Eleven 11 measurements of the heat conductivity of a particular type of glass are provided below and in the file p:\data\math\stats\glass.mtw.
1.11, 1.07, 1.11, 1.07, 1.12, 1.08, 1.08, 1.18, 1.18, 1.18, 1.12
Is there significant evidence at the 5% level that the mean conductivity of this type of glass is not 1?  Be sure to state your hypotheses, check your conditions, and provide a test statistic, P-value, and conclusion.  (20)
Extra Credit  “Durable press” cotton fabrics are treated to improve their recovery from wrinkles after washing. Unfortunately, the treatment also reduces the strength of the fabric. A study compared the breaking strength of treated by two commercial durable press processes. Five specimens of the same fabric were assigned at random to each process. The data, in pounds of pull needed to tear the fabric, are provided below and in P:\data\math\stats\fabric.mtw.

	Permafresh 55
	29.9
	30.7
	30.0
	29.5
	27.6

	Hylite LF
	28.8
	23.9
	27.0
	22.1
	24.2


Is there good evidence that the two processes result in different mean breaking strengths?  State your hypotheses, test statistic, P-value, and conclusion.  (20)
