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ST 305: Exam 2

By handing in this completed exam, I state that I have neither given nor received assistance from
another person during the exam period. I have used no resources other than the exam itself and
the basic mathematical functions of a calculator (ie, no notes, electronic communication, notes

stored in calculator memory, etc.) Using your calculator for values from probability distributions

like the normal or t is OK; however, if you are doing a calculation from a normal distribution
show your work all the way to the point of calculating z-scores. I have not copied from another
person’s paper. | understand that the penalty if | am found guilty of any such cheating will
include failure of the course and a report to the NCSU Office of Student Conduct. I understand
that I must show all work/calculations, even if they seem trivial, to get credit for my
answers.
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Definitions. (5 points each) Clearly define each of the following terms.

1. Random variable:

a womerical  result  6f o randem '\M:xm-e,noﬂ

" messare, oF e stvength & dieectin & o lineoc
telaiogwp between Two veriables

’ 2:3;;\1? dgt\sécr?p]. M sudh & way thaak every suleet o n
Mawtdvals from « popn as an egnal chance of seleckio

Multiple Choice. (3 pOil’ltS each) Select the one best answer.

4. Nonresponse occurs when
a portion of the individuals in a sample refuse to provide information
b. a portion of the population is not included in the sampling plan
¢. aportion of the individuals in a sample give incorrect or misleading information

5. The collection of individuals from which a statistic is computed is
a. acensus

a sample

¢. apopulation

6. If two events A and B are not disjoint, then
a. A and B are definitely independent
b. A and B are definitely not independent
@ A and B may or may not be independent; it depends on the setting

7. Least squares regression should not be used if
a. there is a weak relationship between the explanatory and response variables
the relationship between the response and explanatory variables is curved <~ b@k' aANSWer

¢. itis unclear which variable is explanatory and which is response . I_‘M ‘M'Le?*:;\fb -H\qu'\w

8. A scatterplot with correlation near 1 will lead to a least squares line with
a. apositive, very steep slope
b. apositive, very shallow slope
a positive slope, but there is not enough information to tell how steep it will be



For the remaining problems, SHOW YOUR WORK. Numerical answers with no
supporting work or explanation will receive zero credit, even if the calculations are

trivial.

9. In each of the following experimental designs, one of the three key design principles
is absent. Name the missing design element, and briefly explain how you could repair

the design.

a) A SRS of n=100 people is chosen for a study of the impact of daily meditation on
blood pressure. The women in the sample are taught to use meditation daily,

while the men are used as a control group and do not meditate. (5 points)
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b) To find out if the mean captive lifespan of Monarch butterflies is affected by the
presence of lead in their drinking water, a SRS of n=75 Monarch butterflies are
provided a diet with lead in their water. Their age at death is recorded. (5 points)
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10. The following is the probability distribution for the number of days of rain in a

calendar week in Topeka, Kansas:

Days 0 1 2 3 4 5

0.5 0.2 0.1 0.1

0.04 0.03

0.02

a. What is the random variable in this example? (2 points)
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b. What is the sample space for the random variable? (2 points)
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c. Is this a valid probability distribution? Justify your answer. (2 points)
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11. For each of the following, draw a scatterplot consistent with the description.

a. A weak, negative correlation. (3 points)

12. An experiment is conducted to study the effect of dietary fat on cholesterol level. It is
conducted as follows:
e A SRS of 50 men and 50 women are selected
® Of those 100 people, 25 random men and 25 random women eat a high fat diet for
6 months. The rest eat a normal diet.
e At the end of 6 months, the individuals’ cholesterol levels are measured.

Identify the following elements of this experlment if present (2 point each):

Subjects: 'Pf\-le_ \Dﬁy\ﬁ WA e Y
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13. The amount of sleep for American men follows a normal distribution with mean 6.9
hours and standard deviation 1.5 hours. I take a SRS of 5 men (assume that their sleep

amounts are independent).

a. Find the probability that a randomly chosen man gets more than 8 hours of sleep. (3
points)
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b. Find the probability that none of the 5 men get more than 8 hours of sleep. (5 points)
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c. Find the probability that at least one of the 5 men gets more than 8 hours of sleep. (5

points)
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14. A SRS of 143 black bears was taken, and for each bear the weight and the length of
its head were recorded. The mean and standard deviation for the head lengths of the 143
bears was 13.42 inches and 1.92 inches, respectively. The mean and standard deviation
for their weights was 192.16 pounds and 110.55 pounds. The correlation coefficient was
0.8333. A scatterplot suggested that the relationship between these two variables was
linear. We want to use head length to predict a bear’s weight.

a. Which variable was used as explanatory, and which was the response? Explain briefly
how you can tell. (2 points)
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b. Does there appear to be a strong linear relationship between Head Length and Weight?
Justify your answer with numerical evidence from the information above. (3 points)
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c. Find the least squares regression line. (Show your work on the back of this page.) (5
points)
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¢. Predict the weight of a bear with a 14 inch head. (5 points)

Y= —as173 + A28e(W) = 2.9 s

b:

d. What percentage of the total variation in the weight of these bears is explained by their
head lengths? (3 points)
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