
Math 106 Exam #2


Fall 2004 - Hartlaub


November 12, 2004
To receive full credit you must show your work.  The point values associated with each part are clearly marked.  Don't spend too much time on one particular problem.

1.
Suppose 25 randomly selected students attend a lunch in Lower Dempsey.  What is the probability that at least two of these students have the same birthday?  (You may assume that each student is equally likely to have her/his birthday on any one of the 365 days in a year.)  (15)

2.
Assume that 13% of people are left-handed.  If we select 5 people at random, find the probability of each outcome described below.

a.
There are exactly 3 lefties in the group.  (5)

b.
There are no more than 3 lefties in the group. (5)

c.
There are at least 3 lefties in the group.  (5)

d.
There are some lefties among the 5 people.  (5)

e.
The first lefty is the fifth person chosen.  (5)

f.
A lecture hall has 200 seats with folding arm tables, 30 of which are designed for left-handers.  If the average size of classes that meet there is 188, what(s the probability that a right-handed student in one of these classes is forced to use a lefty arm tablet?  (10)

3.
In response to the increasing weight of airline passengers, the Federal Aviation Administration in 2003 told airlines to assume that passengers average 190 pounds in the summer, including clothing and carry-on baggage.  But passengers vary: the FAA gave a mean but not a standard deviation.  A reasonable standard deviation is 35 pounds.  Weights are not normally distributed, especially when the population includes both men and women, but they are not very nonnormal.  A commuter plane carries 19 passengers.  What is the approximate probability that the total weight of the passengers exceeds 4000 pounds?  (15)

4.
A study published in 1993 found that babies born at different times of the year may develop the ability to crawl at different ages!  The author of the study suggested that these differences may be related to the temperature at the time the infant is 6 months old.

a.
The study found that 32 babies born in January crawled at an average of 29.84 weeks, with a standard deviation of 7.08 weeks.  Among 21 July babies, crawling ages averaged 33.64 weeks with a standard deviation of 6.91 weeks.  Is this difference significant?  (10)

b.
For 26 babies born in April, the mean and standard deviation were 31.84 and 6.21 weeks, while for 44 October babies the mean and standard deviation of crawling ages were 33.35 to 7.29 weeks.  Provide a 95% confidence interval for the difference in the mean crawling ages for these babies.  (10)

c.
Are your results in (a) and (b) consistent with the researcher(s claim?  (5)

5.
In the 4 x 100 medley relay event, four swimmers swim 100 yards, each using a different stroke.  A college team preparing for the conference championship looks at the times their swimmers have posted and creates a model based on the following assumptions:

· The swimmers( performances are independent.

· Each swimmers( times follow a normal model.

· The means and standard deviations of the times (in seconds) are as shown:

	Swimmer
	Mean
	St. Dev.

	1 (backstroke)

	50.72
	0.24

	2 (breaststroke)
	55.51
	0.22

	3 (butterfly)
	49.43
	0.25

	4 (freestyle)
	44.91
	0.21


a.
What are the mean and standard deviation for the relay team(s total time in this event?  (10)

b.
The team(s best time so far this season was 3:19.48 (That(s 199.48 seconds.)  Do you think the team is likely to swim faster than this at the conference championship?  Your explanation should include an appropriate probability calculation.  (10)

6.
Many drivers of cars that can run on regular gas actually buy premium in the belief that they will get better gas mileage.  To test that belief, we use 10 cars in a company fleet in which all the cars run on regular gas.  Each car is filled first with either regular or premium gasoline, decided by a coin toss, and the mileage for that tankful is recorded.  Then the mileage is recorded again for the same cars for a tankful of the other kind of gasoline.  We don(t let the drivers know about this experiment.  The results are shown in the table below and provided in p:\data\math\stats\gas.mtw.

	Car #
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	Regular
	16
	20
	21
	22
	23
	22
	27
	25
	27
	28

	Premium
	19
	22
	24
	24
	25
	25
	26
	26
	28
	32


a.
Is there evidence that the cars get significantly better fuel economy with premium gasoline?  (10)

b.
Provide a 90% confidence interval to estimate the size of the difference.  Be sure to interpret your confidence interval in the context of the research question.  (10)

c.
Suppose you had done a bad thing and mistakenly treated these data as two independent samples instead of matched pairs.  What would you have concluded with a significance test?  Carefully explain why the results are so different.  (10)

7.
The number of calories per serving for different brands of strawberry and vanilla yogurt is shown below and provided in p:\data\math\stats\yogurt.mtw.
Row  Brand                Stawberry  Vanilla

  1  America's Choice           210      200

  2  Breyer's Lowfat            220      220

  3  Columbo                    220      180

  4  Dannon Light 'n Fit        120      120

  5  Dannon Lowfat              210      230

  6  Dannon laCreme             140      140

  7  Great Value                180       80

  8  La Yogurt                  170      160

  9  Mountain High              200      170

 10  Stonyfield Farm            100      120

 11  Yoplait Custard            190      190

 12  Yoplait Light              100      100

a.
A diet guide claims that you will get 120 calories from a serving of vanilla yogurt.  Provide a 95% confidence interval for the average calorie content of vanilla yogurt. Use your confidence interval to test an appropriate hypothesis and state your conclusion.  (15)

b.
Do these data suggest that there is a significant difference in calories between servings of strawberry and vanilla yogurt?  Identify the appropriate parameter(s), check your assumptions, state the appropriate hypotheses, and provide your conclusion when the significance level is 0.05.  (15)

