Math 153 - Final Exam Name _ Key
May 18, 2017 Store

Show all work to receive full credit. Supply explanations where necessary.

1. (12 points) The graphic shown belovv gives the times, in seconds, for the 100-meter
sprints of a number of runners.
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| (a) What is the name of this type of graphical display?

DOT PLOT

(b) How many data values are shown in the graph?

A0

(c) What is the median time for running the 100-meter sprint? Give units with your
- answer.

— 3 /0-Y secowns |

i
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(d) Based only on the distribution of data, which do you think is a better measure of
center, the mean or the median? Briefly say why you think so.
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2. (10 points) Two different tests of battery life were performed on a certain brand of
batteries. In one test, battery failure occurred after an average of 642.6 pulses with a
standard deviation of 8.4 pulses. In the other test, battery failure occurred after an
average of 8.76 hours with a standard deviation of 0.05 hours.

(a) Compute the CV’s. Which has greater spread, life in pulses or life in hours?
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(b) A particular battery had a lifetime of 8.85 hours. 'Compute the corresponding
z-score.
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Z-= ©.05 0.05

(c) Based on the z-score computed above, did that particular battery have an unusu-
ally long life? Briefly explain.

No., 1.8« a.
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3. (10 points) The Insurance Institute for Highway Safety conducted tests with crashes
of new cars traveling at 6 mi/h. The costs of damage from a simple random sample
are shown below. Compute the sample mean and standard deviation. Based on your

result, is damage of $10,000 unusual? Briefly explain.

$7448 $4911 $9051 $6374  $4277
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4. (10 points) The frequency distribution shown below gives the daily high temperatures
(in °F) last year in Cleveland, OH.

| High Temp (°F) [ Frequency |
20-30 19
31-41 43
42-52 68
53-63 69
,64-74 74
75—85 68
86-96 24

(a) What is the class width?

31-20 = U

(b) What are the class midpoints?

oxle, @k\v 58, 69, 8ojﬁ

(c) Use class midpoints to estimate the (weighted) mean temperature. -
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5. (8 points) The following data the numbers of chocolate chips counted in each of 24
Hannaford Chocolate Chip cookies.

(!

Determine the quartiles, the interquartile range, and the cutoff values for outliers.
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6. (12 points) The number of hits on a certain website follows a Poisson distribution with
an average of 3 hits per minute.

(a) What is the average number of hits per hour?

(an)
3X 00 = |\BO |y \Ts/\_\mm

(b) In any given hour, what is- the probablhty that the website is hit exactly 200
times?
Plx= aoo) = poissonpd? (\eo, 300) & (0.00aT

(c) In a given hour, what is the probability that the website is hit fewer than 170
times? :

D(x< \T0) = poiston cdf (1805 164)

7. (12 points) When women were allowed by the U.S. military to become fighter pilots,
engineers needed to redesign the jets’ ejection sets. Assume that weights of women are
normally distributed with mean 165.01b and standard deviation 45.61b.

(a) If a woman is randomly selected, find the probability that her weight is between
1401b and 2111b.

P(\MHo < x<« 9\\\= not MQ,\CO\$(\“\O A\, \05,4%. (o)
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(b) If 36 different women are randomly selected, find the probability that their mean
weight is between 1401b and 2111b.

P(\Wo < X< a\\) z movma\cciﬂq(\‘-\oJ’A\\) \65, 'i\g_f)
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(c) For engineers redesigning ejection seats, which probability i 1s more relevant: the
result from part (a) or the result from part (b)? Briefly explain why.
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8. (16 points) A homeowner’s association has a four-member board of directors. The ages
of the directors are 36, 52, 57, and 62. Samples of two ages are randomly selected with
replacement. Let z represent the range of a two-age sample.

(a) List all 16 samples as ordered pairs, e.g., (57, 36).

(36,36) -- O (5;},3@ e (67,36)~ 8) | (69,36) - 96

(36,53) -~ 1o (£3,59) - o (87.59)-- 5 (62,93)-- 10
©9)"- , ‘ i |

(36, (59,63) -- 10 (87,68)-- 5 (0,63) - O

(b) List all possible values of the random variable z? (Remember that z represents a
sample range.)

0, 5, /0, /(a) a\, Iz

(c) Determine the probability distribution for the random variable z. Give your
distribution in the form of a table.

x| 0 5 o\ a3l 36
T . i a2 & A

(d) Find the mean value of z.
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(e) Find the population range. Do the sample ranges target the population range?
Explain.
6a-36 = Al r/

No, 96 #+ \0.375



9. (16 points) According to a recent Gallup poll, 4.1% of U.S. adults identify as LGBT.
Forty-five U.S. adults are selected at random.

(a) What is the probability that exactly 3 people in the sample identify as LGBT?
e
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O\, (b) What is the probability that 4 or more identify as LGBT?

P(x=4) = \- P(x=3)

= \- lhlnomcé\"‘f ( 45, 0,04\, 3>
| ~x (0. \\a0
(c) Inthe sample of 45, what would be an unusually large number of people identifying
as LGBT?

//(-i'aO' = T\P N QR’POL,

10. (12 points) A sociologist sampled 200 people who work in computer-related jobs and
found that 11 of them have changed jobs in the past 6 months. Find a 95% confidence
interval estimate for the proportion of those who work in computer-related jobs who
have changed jobs in the past 6 months. Write a complete sentence that gives a valid
interpretation of your interval.
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11. (16 points). The following data are the monthly dollar amounts for landline telephone
service for a random sample of 8 small businesses in your community.

89, 47, 116, 58, 72, 101, 85, 105

You believe that, on average, loca] small businesses spend less than $95 per month on
landline phone service. (Assume that the service costs are normally distributed.)

(a) State the null and alternative hypotheses.
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(b) In order to test the claim, will you use a(t-test)or a z-test? Why?

RECAUIE O\ URXROWN,

(c) Compute the test statistic.

)
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(d) Find the P-value and draw a conclusion about your original claim at the level
a = 0.10. Write your conclusion in a complete sentence.
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12. (16 points). A production manager has compared employees’ dexterity test scores to
their hourly productivity.

Test score, z | Hourly units produced, y
12 55
14 - © 63
17 67
16 70
1 51

(a) Compute the linear correlation coefficient, r, and use it to draw a conclusion about
the’strength of the linear relationship between x and y.

N = 0.9946

T\-\e\ze \s A \/EQ& snzop& LiNRAR RuA"""")S\'\\P
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(b) Find the regression equation.

| g= 3x + \%.2

(c) Use your regression equation to predict the productivity of an employee whose
test score is 19.

Wwew x= \q, g= 3(a)+\3.9

(d) Predict the test score of an employee who produces 45 units per hour.

Yo = 3x +19. 9



