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Stat 1040, Fall 2003
Final Test, Monday December 8, 7:30 — 9:20 am

1o >
Show your work. The test is worth 100 points and you have 110 minutes. ""..? ﬁﬁ' M M,&A%’T\ Ly

6> 1. A tire manufacturer claims that the average life of a certain grade of tire is 25,000 (or more)
miles under normal driving conditions. A random sample of 15 tires is tested. The mean and.
standard deviation are 22,500 and 5,000 miles, respectively. Assume that the:lives of the-tires are
approximately normally distributed. Can we conclude from these data that the manufacture’s M

product is as good as claimed? =23 LT ey M /
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3¢ l a. (9 points) State the null and alternative hypothesis, perform the appropriate statistical test, and
"~ clearly state your conclusions.
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!m b. (3 points) Suppose that tire life is not normally distributed, but has a long left tail. Can we rely
on the results from part (a) above? Justify your answer.
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i I ll c. (3 points) If you rejected the null hypothesis in part (a) above, have you shown that
- manufacture’s claims cannot possibly be true?
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to 250° F. Two materials, one a natural material, and the other a synthetic (and cheaper) material,
are equally satisfactory in all respects except, possibly, heat tolerance. A simple random sample
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of 300 specimens of the natural material is drawn, of which 45 fail at temperatures below 250° F %(W

A simple random of sample of 350 specimens of the synthetic material is drawn of which 70 fall
at temperatures below 250° F. Can we conclude from these data that the synthetic material is less
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“heat tolerant? State the null and alternative hﬂhems perform the apzroprlate statistical test, and 2 /4' ” h&

clearly state your conclusions. l: {m
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9 m 3. “HEIGHT MATTERS for career success”, said Timothy Judge, a University of Florida
management professor whose research will appear in the spring issue of the Journal of Applied
Psychology. Judge and Daniel Cable, a business professor at the University of North Carolina at
Chapel-Hill, analyzed results from four large-scale studies in the U.S. and Britain that followed
thousands of participants from childhood to adulthood, examining details of their work and
personal lives. The study controlled for gender, weight and age, and found that each inch in
height added about $789 a year in pay. @

a.(3 pomts) Was the described study anfobservational study o a controlled experiment?
Circle one and explain briefly. .
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‘ (2 l b. (3 points) Was the described study cross-sectional o ircle one and explain
briefly.
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[Q c. (3 points) What does it mean “The study controlled for gender, weight and age.”? Explain why
this is important.
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- . A telephone answering service, at the end of each call, completes a report in which the length
of the call is recorded. A simple random sample of 150 reports yields a mean length per call of
1.2 minutes with a standard deviation of 0.4 minutes.

l L6 l a. (4 points) Construct a 95% confidence interval for the average length of all the calls
‘ handled by the answering service.
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@ b. (3 points) Because some calls are quite lengthy, call length does not follow the normal
' curve; it has a long right tail. Does this mean that your confidence interval calculated above is
incorrect? Briefly explain.
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@ c. (2 points) True or(please circle your choice):

95% of the calls received by the answering service have a length that falls between the lower
Jimit and upper limit of the confidence interval you calculated in part (a.) above.
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‘1—6] d.( 4 points) The manager of the answering service collects the billing rate for all 472

clients during a month and finds the average bill to be $582.45 with a standard deviation of
$231.59. If appropriate, calculate a 95% confidence interval for the average monthly bill for the
answering service. If this is not appropriate, clearly state why not.
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Lf-}, 5. (4 points) To estimate the percentage of people who approve of Presidents Bush’s visit to
® Baghdad on Thanksgiving, a major newspaper plans randomly sampled 500 people from Salt
Lake City and 500 people from Logan. All other things being equal:

@@The accuracy in Logan will be about the same as the accuracy in Salt Lake City.
b. The accuracy in Logan will be quite a bit less than the accuracy in Salt Lake City
¢. The accuracy in Logan will be quite a bit greater than the accuracy in Salt Lake City.
(Choose one options and explain briefly).
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5 ‘5. Psychologists have long studied anxiety...you know, that feeling you get just before taking a
’ statistics final. Their research has led them to distinguish between just-before-the-final anxiety
from a more general state in which some people are just more anxious than others. The former is
called state anxiety — produced by a particular environment condition such as a statistics test. The
latter is called #rait anxiety, a condition that generalizes across situations. The following data was
collected from a random sample of college sophomores:

(X) - average State Anxiety: 7.3, SD = 2.37
(Y) - average Trait Anxiety: 6.6, SD = 2.07

r=0.80
a. (5 points) Find the equation of the regression line for predicting Trait Anxiety from State
Anxiety. .’ Sty 0 20} 0. 699 % 0,
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ﬂﬂ b. (4 points) Predict the Tratt Anxiety of a sophomore with a State Anx1ety score of 9.4.
M,y(,‘]& ang. = A4
fhara. = (,5+03-94 = LSt 6SE = 9.

' c. (3 points) About how far off do you expect your prediction to be?
rm.s et = \[I- 250 = \/ ~03% “20¥=\/0.3¢ -2.0F

—04-20r =124 (D

d. (3 points) Would you be surprised to learn that a sophomore, with a state anxiety score of 9.4,
had a trait anxiety score of 4.6? Explain your reasm@/ using the rms error score. ] ”( O
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g —)@ 7. (6 points) A certain brand of wheat bread can be classified as “fresh” for 72 hours with a SD Aw( /m/ 4%9‘
of 8 hours. (We will assume that “freshness” follows the normal curve). The bakery wants 95% of £
the bread to be “fresh” if it is on the display shelf. How many hours after baking should the brea ’II'T( ( ) l
be taken off of the shelf? Glmt what percentile are we looking for?) ol .
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1o _5. The data shown in the table below were collected in a survey of the relationship between

! average number of hours spent studying per day and performance in advanced chemistry courses
at a particular university. Determine whether there is a relationship between study time and
course performance.

rgﬂ a. (State the null and alternative hypothesis, perform the appropriate statistical test, and
12 ) clearly state your conclusions. (8 points) — . _
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Hours of Performance -3 & 7l )
Study per day Pass Fail Total A4 { AZ{V H (
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Total 150 50 200
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b. (2 points) Would you classify your results as (a) non-signiﬁcant@m‘g@ or
(c) highly statistically significant? (circle your choice). -
®
' S 9. (4 points) In a certain county in Pennsylvania, it is known that exactly 75% of the adult
% residents have seen the movie “The Two Towers”.

1. In a simple random sample of 1000 adult residents between 74% and 76% have seen the movie.
~ 2. In a simple random sample of 100 adult residents between 74% and 76% have seen the movie.

> Whif:h of the.following is more likely: (no explanation is necessary)
Oty ) TTh f s ol e, e Ay koo Ak |
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14 1 0. Suppose that we are drawing four times without replacement from a candy dish containing
the following M & M candies: (each part worth 2 points)

j

10 brown
8 green o
12red @ ,,,M,ég-? &\Wl{(‘n
20 Adud 4’(
B:( a. What is th§ probability that all four draws will be green M & M’s?
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- b. What is the probability that not all the candies you draw are green" (;
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l 2‘ c. True o ircle your choice) The events in part (b) above are independent.
[T il it sk dorsns digundis om oll, ptions v |
Now suppose that we draw once from the original candy dish described above (before we made
any draws) and once from a candy dish containing the following:

6 green jelly beans
7 yellow jelly beans
_7 pink jelly beans
20
@ d. What is the probablhty of getting a red M&M and a pink jelly bean?
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(j @o false (circle your choice) The events in part (d) above are independent.
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@ f. Suppose we draw two cards from a well-shuffled standard deck of cards. What is the
probability of getting the King of Hearts on the first draw or the King of Hearts on the second

draw. (There are 52 cards in a standard deck — one King oTH Hearts).
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