Math 140B Midterm 2
(Dated: October 30th 2017)

Name: ' E\[“ A ‘EZ\J{A

SID:

Write clearly and box all your numerical answers. Simplify all formulas to the very end. Round

appropriately. Think before starting your calculations. Use the back for more space. Show all

steps you are performing. No credit will be given for just giving the numerical answer without

Ma;gcussing the logic behind it.




Useful formulas:

Z-score for x from a normal distribution N(u, o) with mean & and standard deviation &

mean & =

N

standard deviation o =

S (wi — )

N—-1

Standard deviation of a sampling distribution of mean p and sample size n:

p(1 —p)

L

Standard error for a sample estimate p and sample size n:

B(1 - P)

n

Margin of ervor for a confidence interval corresponding to z* and the above standard error:

Rule of thumb for applicability of normal distribution properties on a sample of size n

P~

T

p)

np > 10 n(l—p) > 10
Table C
Confidence Intervali 50% | 60% | 70% | 80% | 90% | 95% | 96% | 98% | 99% |99.5%|99.8%199.9%
z* 0.674|10.841(1.036(1.282(1.64511.960/2.0b4(2.326(2.576{ 2.807 | 3.001 { 3.291




1) Three-hundred adults were aged 45 to 65 were recruited for an alcohol consumption experiment over
the next five years. The test is to compare the effects on heart disease of moderate drinking of only red
wine, only beer or only spirits. Outline the design of a completely randomized experiment using blocks

of men and women. Be sure to specify how many subjects will be placed in each group.
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2) A couple plans to have three children. There are eight possible arrangements of boys (B) and girls

(G). All arrangements are equally likely.
2a. Write down all eight arrangements and state the probability for each of these.
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2b. What is the probability that the couple has two boys, in any order?
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2c. Find the distribution for the total number of boys. How many total numbers of boys can there

be? What is the probability for each outcome?
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3) A die is “loaded” so that the number 6 comes up too often and the number 1 comes up too seldom.
The probability of 6 is modified to 0.2, the probabilities of 2, 3, 4, 5 are not affected with respect to a
normal, not loaded die. Give the probability for all outeomes of the afllected die
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4) In the U.S. 83% of Pinterest users are female. A simple random sample of 500 users is taken.
4a. What are the mean and standard deviation of the sampling distribution for the proportion of

female Pinterest users?
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4b. What is the approximate probability that p is between 80% and 86%?
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4c. What standard deviation must p have so that 95% of all samples gives a p within 3% of p? &% /
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5) For each of the following, indicate whether it is a parameter (P) or a statistic (S):
ba, The fraction of all Americans who have never seen an ocean in person 4
5b. The mean number of spots that a sample of 100 1adybugé have »)
oc. The proportion of 100 randomly chosen homes in Milwaukee that have a swimming pool
5d. The percent of all defective iPhones made by Apple ?

Be. The mean height of all kindergarten children in California. %ﬂ



6) A simple random sample of 2673 heterosexual adults is taken and 170 had more than one sexual part-

ner in the last year. Calculate the following confidence intervals for the proportion of all heterosexual
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6b) the 80% confidence interval 0.00
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6e¢) the 90% confidence interval
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6d) Interpret in words these results., Which one is largest? Why?
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7) A simple random sample of 450 teens shows that 80% own an Ipad. Another simple random sample
of 4500 teens reveals that 80% own an Ipad. For both samples calculate the 90% confidence interval

for the percentage of the teen population that owns an Ipad. Which one is smaller? Why?
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8) Thirty percent of CSUN students wear contact lenses. We randomly pick 100 students. Let

represent the proportion of students who wear contacts.

8a. Check that the rule of thumb of applicability for a normal distribution is verified.
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8b. Draw the associated sampling distribution specifying the mean and the standard deviation
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8c. Find the probability that less than 20% of this sample wear contacts.
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8d. Find the probability that more than one third of this sample wear contacts.
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