Math 153 - Test 1 Name |<eg
February 5, 2015 Score

Show all work to receive full credit. Supply explanations where necessary. You may use your
calculator for all statistical computations.

1.

(3 points) Researchers found a correlation between a person’s brain volume and IQ
score. In fact, their research indicates that people with larger brain volumes tend
to have higher 1Q scores. Would the researchers be correct in concluding that larger
brains are the cause of higher IQ scores? Explain.

No, CORRILATION Do€El NOT \M$L5

CAULATION.

(3 points) In a USA Today online poll, 728 Internet users chose to respond, and 41%
of them said that their college majors prepared them very well for their chosen careers.
What is wrong with this kind of survey?

\T 1 A VoLurJT'Afz:j Resvouae S.wzvésj. SucH

Sunveys Tewo 70 BE CompeeTEo owLy By PEOPLE
WHo FEE&C Smoﬂng ARouT THE CowTrouT:
(3 points) A website claims that the current national debt is $16,787,451,118,147.00.
Do you think this number is correct?

Prz.omtaxb NoT, Tue NUMB Uz \§ Too PRrEC\ST

To Re pr\.&'\'ﬁ.ué ACCURATE.

(3 points) What is wrong with the following survey question: Are you in favor of your

taz dollars paying for wasteful spending?

\T S A \.QADWS Ctuue&'rm\). F&ua PEOPLE LWOBULD
J SomeTHWG WASTEFUWL.
WANT THE 12 ﬂzoﬂsg golﬂj 70 Som 3 STEF

(3 points) What is the difference between an experiment and an observational study?
/N AN OBSERVAT/0AJAL &‘l’mzj, Wwe S(mp(\tj OBSRVE ,
[N AN expeaimenT, A TRUTM@WT 1\ Applies TO

THE SUSLECTS | AND THE EFFECTS OF Tue TRUTMEOT

ARE oRrltRVED.



6. (13 points) 125 Ilinois hospitals were recently rated on a 1-10 scale according to the
incidence of ”hospital-acquired conditions,” such as secondary infections. The higher
the rating the worse the score. The results are given below.

| Rating | Frequency |

1-1.9 3
2-2.9 12
3-3.9 16
4-4.9 23
5-5.9 23
6-6.9 21
7-7.9 17
8-8.9 3
9-9.9 5

(a) What are the class boundaries associated with the last class listed above?

Bj\ﬁ%;\.%\

(b) What is the class width?

H

(c) What are the class midpoints?
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(d) If the frequency distribution above was changed to a cumulative frequency distri-
bution, how many hospitals would be associated with a rating of “< 6.9”7
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(e) Use class midpoints to estimate the mean hospital rating.
_ 3(198)+ 19(5.49) 4 16(3.48) 4 -+ O(338)  66®.35
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(f) Use class midpoints to estimate the median. = 5 Y6
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7. (8 points) Determine whether the data are discrete or continuous.

(a) The numbers of homework exercises in textbooks
Orecrete ( We count Tum)

(b) The lengths (in inches) of shoes worn by NBA players

COMT\MU\O\LS ((A)e MEAR UM E TH&M)

(c) The volumes of soda in Coke cans

Cow'rwuuou; . ( We meatuvze THQM,) ‘

(d) The numbers of dogs in households in a certain neighborhood

b\%uau—a (M)i Coun ™ THW-) :

8. (8 points) Determine the level of measurement. Choose from nominal, ordinal, interval,
or ratio.

(a) Durations of a professor’s lectures

RaTio

(b) School letter grades

O(Zb\ NAL

(c) Colors of eyes of Next Top Model contestants

Nof"\lNAk

(d) Years in which popes were elected

\ NT e VAL



9. (4 points) On Monday Joe bought 16 gallons of gas for $1.99 per gallon. On Tuesday
he bought 12 gallons for $2.41 per gallon. What is Joe’s mean gas price?

/6 (1.99) + 18(3.41) so. 7e -
5 T e (217

10. (10 points) What type of sampling is described in each situation. Choose from random,
systematic, convenience, stratified, or cluster. -

(a) A telemarketer chooses every 25th person in the local phonebook.

S&&Tﬁm ATC

(b) Twenty different pages of a dictionary were randomly selected, and the numbers
of words on each of those pages were counted.

Criuster

(c) Each person in class wrote his /her name on a slip of paper and placed it into a
box. Five names were selected, one at a time, while the box was being shaken.

R ANDOM

(d) News stations often obtain opinions by interviewing neighbors of the people who
‘ are the focus of the news story.

Comv%mwcg

(e) Students in an auditorium are asked to count-off from 1 to 5. Each student who
was a “5” participates in a survey.

SS&TQM AT\ C



11. (12 points) Use frequency polygon, dot plot, bar graph, time-series graph, scatterplot,
pie chart, ogive, histogram, stem-and-leaf plot, or Pareto chart to answer each question.
You may get partial credit if you offer brief explanations.

(a)

What type of graph could be described as a cumulative frequency polygon?
O 8 (VR

What type of graph should be used to show how portions of a whole are divided
among categories?

Pie CuanT

What type of graph simply displays a collection of plotted ordered pairs?

Scm*r&:zpuﬂ'

What type of bar graph has the bars arranged in descending order according to
frequencies?

PAQQTQ CHanT

If you used segments to connect class midpoints along the tops of the bars of a
histogram, what type of graph would you obtain?

Feequancy Potygon

What type of graph represents quantitative data by separating each data value
into two parts?

ST@N\— AND - AT D\aT



12. (14 points) In the following stem-and-leaf plot, 4|5 means 45.

3|1 4
411 2 3

10 0 2 6 7 8
63 8 8

710

(a) Are the data values shown above approximately normally distributed? Briefly
explain. -

SYymmMETRIC WITH A TINGLE REac W THE (MDDLE
DECR AT gmoo\'mtg"ro gACH YDE,

(b) Compute the mean, median] and mode(s).

/
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(c) Compute the range.

To- 3\ = @

- (d) Without actually computing it, find a reasonable approximation for the standard
deviation. Explain.

A reasonnaie APPROX S SWAC\”&E— = *3%* =@

(e) Briefly explain how the values of the mean and median support your conclusion
in part (a).

\N A NorMmAL DRNTRAAUTION, MEAN ¥ MEDIAN

AN THAR (R paec\s%LtS
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13. (6 points) The depths (in inches) at which 10 artifacts were found at an archaeological
dig are listed below.

20.7 248 305 262 36.0 343 303 295 27.0 385

(a) Use your calculator to compute the mean and sample standard deviation.

S~

X= 39.78 5

C
A

5.4

(b) Use your results from above to determine what depths would be unusually large.

e

Y+ Qs = 40. 6 : AN&\ DEPTH JqruTe
' THan Y0. 6 1o

14. (3 points) Eight males and seven females are selected at random. Is this a simple
random sample of size 157 Explain.

No, nov iy Sampte OF Wze 1S 13 equany

Licery. For exampie, A SAMPLE oF |5 mawe

\S \mpelliRLe,
15. (2 points) Identify the population and the sample: A study of 33,043 infants in Italy
was conducted to find a link between a heart rhythm abnormality and sudden infant
death syndrome. ‘

poPu\,A'non'. \TAL\-A»J INFANTS

SAMPL&‘- BOJ oYY \TavAn \NFANTS W Tute QW&:&

16. (5 points) The prices for a gallon of gasoline have mean $3.18 and standard deviation
$0.18. What are the cut-offs for unusually low and high gas prices?
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