Name__no name= deduction of  5 points______
STAT 200 Midterm Exam
20 Questions (5 points each)
Instructions: Show your work! Round all decimals to the hundredths place. If numbers are small, then round to 4 decimal places. If no work or calculator steps are shown, no credit will be given for correct answers. Include units and proper notation as needed to get full credit for answers (ex: P(x) for probability, μ for population mean, and σ for population standard deviation). If you are typing in Word, you can find these symbols in the Insert tab under Symbols. Remember appropriate titles and labels for graphs.
Submit your midterm as a single PDF file. Sign and date at the bottom of the exam.
1.1.2
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1.1.10
State the measurement scale for each.
a.) Temperature in degrees Celsius

b.) Ice cream flavors available

c.) Pain levels on a scale from 1 to 10, 10 being the worst pain ever

d.) Salary of employees

1.2.6
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Consider making a numbered or bulleted list of steps.
1.4.3[image: ]
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2.2.4
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2.3.5
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3.1.13
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3.2.4
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a.) Find the mean and median.
b.) Find the range.
c.) Find the variance and standard deviation.






4.2.1
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a.) Find the probability of choosing a green or red M&M.
b.) Find the probability of choosing a blue, red, or yellow M&M.
c.) Find the probability of not choosing a brown M&M.
d.) Find the probability of not choosing a green M&M.

 
4.3.10
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5.1.1
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a.) State the random variable.
b.) Draw a histogram of the number of days to fix defects.
c.) Find the mean number of days to fix defects.
d.) Find the variance for the number of day to fix defects.
e.) Find the standard deviation for the number of days to fix defects.
f.) Find the probability that a lens will take at least 16 days to make a fix the defect.
g.) Is it unusual for a lens to take 16 days to fix a defect?
h.) If it does take 16 days for eyeglasses to be repaired, what would you think?



5.2.6
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a.) P(x = 21)
b.) P(x = 6)
c.) P(x = 12)
d.) P(x ≤ 14)
e.) P(x ≥ 17)
f.) P(x ≤ 9)

5.2.7
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a.) State the random variable.
b.) Argue that this is a binomial experiment.
Find the probability that
c.) None are left-handed.
d.) Seven are left-handed.
e.) At least two are left-handed.
f.) At most three are left-handed.
g.) At least seven are left-handed.
h.) Seven of the last 15 US Presidents are left-handed. Is this unusual? What does that tell you?






5.3.5
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a.) State the random variable.
b.) Write the probability distribution.
c.) Draw a histogram.
d.) Describe the shape of the histogram.
e.) Find the mean.
f.) Find the variance.
g.) Find the standard deviation.

6.1.1
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a.) State the random variable.
b.) Find the probability of waiting between two and five minutes.
c.) Find the probability of waiting between seven and ten minutes.
d.) Find the probability of waiting eight minutes exactly.

6.3.5
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a.) State the random variable.
b.) Find the probability that an Atlantic cod has a length less than 52 cm.
c.) Find the probability that an Atlantic cod has a length of more than 74 cm.
d.) Find the probability that an Atlantic cod has a length between 40.5 and 57.5 cm.
e.) If you found an Atlantic cod to have a length of more than 74 cm, what could you conclude?
f.) What length are 15% of all Atlantic cod longer than?


6.4.1
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6.5.3
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a.) State the random variable.
b.) What is the mean of the sample mean?
c.) What is the standard deviation of the sample mean?
d.) What is the shape of the sampling distribution of the sample mean? Why?
e.) Find the probability that the sample mean is more than $75,000.
f.) Find the probability that the sample mean is less than $60,000.
g.) If you did find a sample mean of more than $75,000 would you find that unusual? What could you conclude?

I have completed this exam myself, working independently and not consulting anyone except the instructor.  I have neither given nor received help on this exam. Leaving the information below blank will result in a grade of zero for your midterm exam.
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Signature:  ________________________________
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Eyeglassomatic manufactures eyeglasses for different retailers. The number of

lenses for different activities is in table #2.1.4.

Table #2.1.4: Data for Eyeglassomatic

Activity | Grind Multicoat | Assemble | Make Receive | Unknown
frames | finished

Number | 18872 12105 4333 25880 26991 1508

of lenses

Grind means that they ground the lenses and put them in frames, multicoat means
that they put tinting or scratch resistance coatings on lenses and then put them in
frames, assemble means that they receive frames and lenses from other sources
and put them together, make frames means that they make the frames and put
lenses in from other sources, receive finished means that they received glasses
from other source, and unknown means they do not know where the lenses came
from. Make a bar chart and a pie chart of this data. State any findings you can see
from the graphs.
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The percentages of people who use certain contraceptives in Central American
countries are displayed in graph #2.1.6 ("Contraceptive use," 2013). State any
findings you can from the graph.
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Graph #2.1.6: Multiple Bar Chart for Contraceptive Types
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The Affordable Care Act created a market place for individuals to purchase health
care plans. In 2014, the premiums for a 27 year old for the bronze level health
insurance are given in table #2.2.12 ("Health insurance marketplace," 2013).
Create a frequency distribution, relative frequency distribution, and cumulative
frequency distribution using 5 classes.

Table #2.2.12: Data of Health Insurance Premiums

$114 | $119| SI121 $125 | $132| $139
$139 | $141 $143 $145 | $151 $153
$156 | $159| $162| $163 $165 $166
$170 | $170 | 8176 | $177| $181 $185
$185| $186| $186| $189| $190| $192
$196 | $203 $204 | $219| $254| $286
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The World Bank collects information on the life expectancy of a person in each
country ("Life expectancy at," 2013) and the fertility rate per woman in the
country ("Fertility rate," 2013). The data for 24 randomly selected countries for
the year 2011 are in table #2.3.8. Create a scatter plot of the data and state if there
appears to be a relationship between life expectancy and the number of births per
woman.

Table #2.3.8: Data of Life Expectancy versus Fertility Rate

Life Fertility Life Fertility
Expectancy Rate Expectancy Rate
772 1.7 | 723 3.9
55.4 58] 76.0 15
69.9 22| 66.0 42
76.4 2.1 55.9 52
75.0 1.8 | 54.4 6.8
782 2.0 62.9 47
73.0 26| 783 2.1
70.8 2.8 | 72.1 2.9
82.6 14| 80.7 14
68.9 26 | 74.2 25
81.0 1.5] 73.3 15
54.2 6.9 | 67.1 2.4
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A statistics class has the following activities and weights for determining a grade
in the course: test 1 worth 15% of the grade, test 2 worth 15% of the grade, test 3
worth 15% of the grade, homework worth 10% of the grade, semester project
worth 20% of the grade, and the final exam worth 25% of the grade. If a student
receives an 85 on test 1, a 76 on test 2, an 83 on test 3, a 74 on the homework, a
65 on the project, and a 79 on the final, what grade did the student earn in the
course?
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Eyeglassmatic manufactures eyeglasses for their retailers. They test to see how
many defective lenses they made the time period of January 1 to March 31. Table
#3.2.11 gives the defect and the number of defects.
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Table #3.2.11: Number of Defective Lenses

Defect type Number of defects

Scratch 5865
Right shaped — small 4613
Flaked 1992
Wrong axis 1838
Chamfer wrong 1596
Crazing, cracks 1546
Wrong shape 1485
Wrong PD 1398
Spots and bubbles 1371
Wrong height 1130
Right shape — big 1105
Lost in lab 976
Spots/bubble — intern 976
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Table #4.2.1 contains the number of M&M’s of each color that were found in a
case (Madison, 2013).

Table #4.2.1: M&M Distribution

Blue | Brown | Green | Orange | Red | Yellow | Total
481 371 483 544 372 | 369 2620
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You pick three cards from a deck without replacing a card before picking the next
card. What is the probability that all three cards are kings?
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Eyeglassomatic manufactures eyeglasses for different retailers. The number of
days it takes to fix defects in an eyeglass and the probability that it will take that
number of days are in the table.

Table #5.1.8: Number of Days to Fix Defects

Number of days | Probabilities
1 24.9%
2 10.8%
3 9.1%
4 12.3%
5 13.3%
6 11.4%
7 7.0%
8 4.6%
9 1.9%

10 1.3%
11 1.0%
12 0.8%
13 0.6%
14 0.4%
15 0.2%
16 0.2%
17 0.1%
18 0.1%
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Suppose a random variable, x, arises from a binomial experiment. If » =23, and p
= 0.22, find the following probabilities using technology.
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Approximately 10% of all people are left-handed ("11 little-known facts," 2013).
Consider a grouping of fifteen people.
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According to an article in the American Heart Association’s publication
Circulation, 24% of patients who had been hospitalized for an acute myocardial
infarction did not fill their cardiac medication by the seventh day of being
discharged (Ho, Bryson & Rumsfeld, 2009). Suppose there are twelve people
who have been hospitalized for an acute myocardial infarction.
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The commuter trains on the Blue and Green Lines for the Regional Transit
Authority (RTA) in Cleveland, OH, have a waiting time during peak rush hour
periods of ten minutes ("2012 annual report," 2012).
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The size of fish is very important to commercial fishing. A study conducted in
2012 found the length of Atlantic cod caught in nets in Karlskrona to have a mean
0f'49.9 cm and a standard deviation of 3.74 cm (Ovegard, Berndt & Lunneryd,
2012). Assume the length of fish is normally distributed.
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Cholesterol data was collected on patients four days after having a heart attack.
The data is in table #6.4.3. Determine if the data is from a population that is
normally distributed.

Table #6.4.3: Cholesterol Data Collected Four Days After a Heart Attack
218 | 234| 214| 116| 200| 276| 146
182 | 238 | 288 | 190 | 236 | 244| 258
240 | 294 | 220| 200| 220| 186 | 352
202 | 218 | 248 | 278 | 248 | 270 | 242
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The mean starting salary for nurses is $67,694 nationally ("Staff nurse -," 2013).
The standard deviation is approximately $10,333. The starting salary is not
normally distributed but it is mound shaped. A sample of 42 starting salaries for
nurses is taken.
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You wish to estimate the mean cholesterol levels of patients two days after they
had a heart attack. To estimate the mean you collect data from 28 heart patients.
State the individual, variable, population, sample, parameter, and statistic.
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You wish to determine the GPA of students at your school. Describe what
process you would go through to collect a sample if you use a cluster sample.
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Over the years it has been said that coffee is bad for you. When looking at the
studies that have shown that coffee is linked to poor health, you will see that
people who tend to drink coffee don’t sleep much, tend to smoke, don’t eat
healthy, and tend to not exercise. Can you say that the coffee is the reason for the
poor health or is there a lurking variable that is the actual cause? Explain.




