
MA 116 B1 Assignment 2

Due Friday July 11 11:59 pm

Wednesday July 09: In class discussion of Assignment 2.

Question 1

If we flip a fair coin, the probability of heads is p = 50%. We will flip this coin 120 times
and let p̂ denote the sample proportion of heads observed.

(a) Describe the sampling distribution of p̂. Namely, find the mean and standard deviation
of the sampling distribution of p̂ and determine whether this distribution is normal.

(b) Find P (p̂ < 0.45).

(c) If we flip this fair coin 120 times, there is a 96% chance that p − e ≤ p̂ ≤ p + e. Find e.

Remark 1. Suppose the sampling distribution of p̂ is normal with mean µp̂ and standard deviation
σp̂. For any 0 < α ≤ 1, if you select a sample at random (i.e. flip this fair coin 120
times and observe the sample proportion p̂), there is a 1 − α probability that p̂ lies in
the interval

(p − zα/2σp̂, p + zα/2σp̂).
Exercise: Check this statement is true by applying the change of variable formula.
(This question is for practice only and will not be graded.)

Remark 2. Therefore, (1 − α)100% of the time we repeat this experiment the true parameter p
will lie in the interval

(p̂ − zα/2σp̂, p̂ + zα/2σp̂)

Question 2

The Graduate Record Examination (GRE) is a test required for admission to many US
graduate schools. Students’ scores on the quantitative portion of the GRE follow a normal
distribution with mean µ = 152 and standard deviation 8.5. Consider the variable x of
sample means of random samples at n = 16.
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(a) Describe the sampling distribution of x. Namely, find the mean and standard deviation
of the sampling distribution of x and determine whether this distribution is normal.

(b) Find P (145 < x < 152).

(c) If we obtain a random sample of size 16, there is a 90% chance that µ − e ≤ x ≤ µ + e.
Find e.

Question 3

Family income in the US is not normally distributed because a small number of families
earn extremely high amounts, creating a right-skewed distribution. Suppose we want to find
out the distribution of x, sample mean with a sample size n = 100.

(a) Is x approximately normally distributed? Give a brief justification.

(b) Given population mean µ = 97 thousand dollars and population standard deviation
σ = 100 thousand dollars, find out the probability that a random sample of size 100
has a sample mean less than 77 thousand dollars.

Question 4

Suppose 70% of US citizens in a state voted in the last Federal election. Fix a sample
size n = 100 and consider the sample proportion variable p̂.

(a) Is p̂ normally distributed? Provide an answer along with a brief explanation of your
reasoning.

Question 5

A Gallup poll found that 493 of 1050 adult American believe it is the responsibility of
the federal government to make sure all Americans have healthcare coverage.

(a) What is the sample in this study? What is the population of interest?

(b) What is the variable of interest in this study? Is it qualitative or quantitative?

(c) Based on the results of this survey, obtain a point estimator for the population of adult
Americans who believe it is the responsibility of the federal government to make sure
all Americans have healthcare coverage.
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(d) Construct and interpret a 90% confidence interval for the proportion of adult Americans
who believe it is the responsibility of the federal government to make sure all Americans
have healthcare coverage.

(e) Suppose the researchers wanted the margin of error for the 90% confidence interval to
be within 2%. How large should the sample be? Use the sample statistic you find in
Part (c) as a prior estimator.

Question 6

The Graduate Record Examination (GRE) is a test required for admission to many US
graduate schools. Students’ scores on the quantitative portion of the GRE follow a normal
distribution. Suppose a random sample of 10 students took the test, and their scores are
given below.

152, 126, 146, 149, 152, 164, 139, 134, 145, 136.

You do not need to show steps in finding x and s of this sample.

(a) Find a point estimator of the population mean.

(b) Construct and interpret a 90% confidence interval for the true mean score for this
population.
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Reference of the standard normal distribution table and the Student’s t-distribution table.
STATISTICS: Informed Decisions Using Data, Michael Sullivan, 7e.
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