MATH 106.02
Past Exam Questions


1. In a process for manufacturing glassware, glass stems are sealed by heating them in a flame. The temperature of the flame varies a bit. Here is the distribution of the temperature X measured in degrees Celsius: 

	Temperature:
	540
	545
	550
	555
	560

	Probability:
	0.10
	0.25
	0.30
	0.25
	0.10


a. Find the mean temperature and the standard deviation. 

b. A manager asks for results in degrees Fahrenheit. The conversion of X into degrees Fahrenheit is given by Y = 9/5*X + 32. What are the mean and standard deviation of the flame using the Fahrenheit scale?

2. According to a market research firm, 48% of all residential telephone numbers in Columbus are unlisted. A telephone sales firm uses random digit dialing equipment that dials residential numbers at random, regardless of whether they are listed in the telephone directory. The firm calls 500 numbers in Columbus.

a. Approximate the probability that at least half of the numbers called are unlisted.

b. What is the probability that the first unlisted phone number is dialed on the third call?

3. An agricultural cooperative claims that 95% of the watermelons shipped out are ripe and ready to eat. Find the probabilities that among 10 watermelons that are shipped out

a. at most 8 are ripe and ready to eat;

b. more than 8 are ripe and ready to eat;

c. at least 8 are ripe and ready to eat.


4. A bicycle patrol officer is responsible for a 10-mile stretch of a nature trial. Previous research shows that accidents and other problems arise uniformly on this stretch of the trail. Suppose the officer's station is located at mile marker number 14 on this 25 mile trail and her area of responsibility covers 5 miles on either side of the station.

a. Draw the probability density curve for a reasonable model for this setting.

b. Find the probability that a problem will occur between mile markers 10 and 12.

c. Find the probability that a problem will occur exactly at mile marker 13.

d. If the officer is riding on the trail and receives a call when she is at mile marker 17, what is the probability that she has to travel more than 2 miles to respond to the call?


5. The national average Degree of Reading Power (DRP) scores for third-grade students is 32 with a standard deviation of 11 (the distribution is assumed to be normal). A researcher believes third-graders in a particular school district score higher than the national average. A sample of 44 third-grade students from this school district have a mean DRP score of 35.09.

a. State the appropriate hypotheses to test this suspicion.

b. Carry out the test at the 0.01 significance level. Give the p-value, and then interpret the result in plain language.

c. Find a 95% confidence interval for the mean DRP score of all third graders in this district.

d. Can a 95% confidence interval in part (c) be used to conduct the appropriate hypothesis test in parts (a) and (b)? Explain why or why not.

6. 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?

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


7. Assume the 95% CI of a population mean is (95.6, 103.8) for a sample of size n. Indicate whether the following statements are true or false.

a. There is a 95% chance that µ is between 95.6 and 103.8.

b. If the process of selecting a sample of size n and computing the corresponding 95% confidence interval is repeated 100 times, exactly 95 of the resulting intervals will include µ.


8. Seventy percent of the bicycles sold by a certain store are mountain bikes. Use a normal approximation with the continuity correction to approximate the following probabilities.

a. Among 100 randomly selected bike purchases, at most 75 are mountain bikes?

b. Among 100 randomly selected bike purchases, between 60 and 75 are mountain bikes?


9. 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?)


10. A hot-tub manufacturer advertises that with its heating equipment, a temperature of 100oF can be achieved in an average of 15 min. (with a standard deviation of 2.2 minutes). A random sample of 32 tubs is selected and the time necessary to achieve a 100oF temperature is determined for each tub. The sample average time is 17.5 min. Does this data cast doubt on the company's claim? 

a. State any assumptions necessary for performing a 1-sample z test.

b. State your hypotheses.

c. Give the test statistic and p-value.

d. Do you accept or reject the null hypotheses (use a significance level of 0.05). 

e. What is your conclusion (in plain language)?


