Math 153 - Test 1 Name _Key
September 20, 2012 Score

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

1. (12 points) A scientist believes that the normal human body temperature is not 98.6°F
as typically reported. He conducts a study to determine the “usual” human body
temperature.

(a) Is his study an experiment or an observational study? Briefly explain.
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THe SUGECTS, HE IS JusT MEASUZING THE e TempeATuRES.

(b) Are body temperatures discrete or continuous?

ConTimvuous

(c) Identify the level of measurement (nominal, ordinal, interval, ratio) for the body
temperatures.

/A/TEJZ\/AL.

(d) He obtains a sample of 1000 temperatures by randomly selecting 50 people from
each of 20 participating universities. Is his sample a simple random sample?
Briefly explain.
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(e) Is the mean temperature of the 1000 subjects a parameter or statistic?
57’247‘1 $TIC

(f) Suppose the scientist obtained his temperature measurements by mailing ther-
mometers to people and asking them to measure and report their temperatures.
State two possible problems with this approach.
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2. (6 points) A sample of VZW stockholders is obtained as described. Identify the type
of sampling (random, systematic, convenience, stratified, cluster).

(a) A complete list of stockholders is compiled and every 500th name is selected.

8 55‘?’@1/\‘(’\ C

(b) Fifty different stockbrokers are randomly selected, and a survey is made of all
their clients who own VZW shares.

C. LMST%J&

(c) At the annual stockholders’ meeting, a survey is conducted of all who attend.

COMVEA)\CMQE,

(d) All of the stockholder zip codes are collected, and 8 stockholders are randomly
selected from each zip code.

S’I’QATIF/ED

(e) Each stockholder is assigned a unique number. A computer randomly generates
numbers to select the sample of stockholders.

RAMDO%

(f) Friends who own VZW shares are selected.

Cowvw\wc&

3. (4 points) A convenience sample of 10 PSC students is taken. Explain why this is not
a simple random sample.
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4. (5 points) According to Chebyshev’s Theorem, at least what percent of the data values
from any set will lie within 2.5 standard deviations of the mean?

[\



5. (6 points) Fred received grades of B, A, A, B, C in classes with 5, 3, 4, 3, 1 credit
hours, respectively. Compute Fred’s GPA.

R R R R

54—.3 + 4+ 3+ i

6. (5 points) For each of the following situations, tell which type of graph would best dis-
play the data. Choose from dot plot, bar graph, time-series graph, scatterplot, pie chart, WiASTog=AM g
ogive, or stem-and-leaf plot. You may get partial credit if you offer brief explanations.

(a) Biologists caught, weighed, and released 350 fish. They want to make a graph
showing the numbers of fish in the different weight classes.

H \STogram

(b) A couple wants to sketch a graph showing how they budget their monthly earnings.
They’d like to show how their money is divided among 7 different categories.

P\e CHART

(c) A teacher graded 25 tests, and they all had scores that were wholé numbers
between 17 and 55. She wants to display the entire set of scores.

S'\'QM.- AND - RAF PLo"\'

(d) Among other things, Pike’s dairy sells ice cream, milk, butter, and cheese. A
manager would like to show a graph displaying monthly sales of these products.

Baz CHanT

(e) Oscar randomly selected 100 women. For each woman, he recorded her age and
the number of minutes each day that she read. He formed ordered pairs and
plotted the data.
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7. (14 points) The frequency distribution shown below gives the salaries (in thousands of
dollars) of the employees at a small company.

| Salary (thousands of §) | Frequency |

12.527.9 5

98.0-43.4 13 _

43.5-58.9 27 lovaL: O3
59.0-74.4 8

74.5-89.9 3

90.0-105.4 2

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

|2 UE Ay 27.90

(b) What is the class width?

|15.5

(c) What is the relative frequency of the third class listed above?

a7
55 N H6.0

(d) If the frequency distribution was changed to a cumulative frequency distribution,
what count would be associated with “Less than $89,950”7

i

5+13427+ 8 +3 L5f’;

(e) If class midpoints were used to compute a weighted mean, do you think the mean
would be a good measure of center. (Hint: Do not compute the mean, but think
about the distribution of data.)
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(f) Using class boundaries along the horizontal axis, construct the corresponding
histogram. Use the attached graph paper.
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8. (8 points) Mike scored 43 on a biology test with mean 38.1 and standard deviation 6.2.
Julia scored 180 on a chemistry test with mean 157.9 and standard deviation 27.3.

(a) Compute the corresponding z scores. Who scored better and why?
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T was 0.79.
(b) Compute the coefficients of variation for the tests. Which tests (biology or chem-
istry) had greater variation?

%
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9. (8 points) If the data in a set are approximately normally distributed, then about 95%
of the data values lie within 2 standard deviations of the mean. Suppose a normally
distributed data set has mean 6.78 and standard deviation 1.95.

(a) What are the minimum and maximum “usual” values (i.e. the values that are
located two standard deviations from the mean)?

(o 78 - 8(\-‘15) = 9.8 M "usual VAW £

478 + 2(1.958) = /0.6D «— Max  “usuac value

(b) If the data set contains 1250 numbers, about how many are between the values
you computed above?

Q9% or 19950 s /875
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10. (10 points) The following ogive shows the distribution of birth weights of the full-term
babies born last month at a local hospital.
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(a) How many babies are in the sample described by the ogive?

Loo wS L\\e& E__5

(b) How many babies had birth weights between 8.95lbs and 9.95 Ibs?

23-19 = Y

(c) In which range of birth weights were there the most babies?

7.95 lhs - 8.35\6s

(d) In which range of birth weights were there the fewest babies?

.95 by - 5.95 lbs o Q.95 kg - 10.95 ks

RoTw Have Q games
(e) Are birth weights continuous or discrete? Are numbers of babies continuous or
discrete?
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11. (14 points) In the following stem-and-leaf plot, 3|2 means 32.

110 2 2
201 1 4 7 8
312 2 2 6 7 8
417 8 8 9
500 1

(a) Are the data values shown above approximately normally distributed? Briefly
explain. _
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(b) Compute the mean, median, and mode.

[0t g+1d + cex 3 SOREL L8 gy 95
Mean = %o
Meoan = =g = FL2T< 33
Mose = 94

(c) Compute the range.

51-10 = 41

(d) Use the range to estimate the standard deviation.

Rege 41 . 1y 05
5% 7y ¥

(e) Briefly explain how the values of the mean, median, and mode support your
conclusion in part (a).
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12. (8 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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13. (5 points extra credit) Some teens and adults were asked how much cash they were
carrying. 15 teens were carrying a mean amount of $9.75, and 25 adults were carrying
a mean amount of $28.15. What was the mean amount carried by all 40 people?

15(4.7%) + 35 (a215) 50 Jeaes |
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