
MA 116 B1 Assignment 3

Due Friday July 18 11:59 pm

In class discussion of Assignment 3 questions: 12:30-12:50 MonTueWed.

 Concepts

A hypothesis is a statement regarding a characteristic of one or more population
parameters.

Hypothesis testing is a procedure, based on sample evidence and probability, used to
test a hypothesis.

The numm hypothesis, denoted H0, is a statement to be tested. The null hypothesis
is a statement of no change, no effect, or no difference and is assumed true until
evidence indicates otherwise.

The alternative hypothesis, denoted H1, is a statement that we are trying to find
evidence to support.

Question 1

You and your friend decide to play a coin-flipping game. If the coin comes up heads,
you win; if it comes up tails, your friend wins. Now your friend flips their coin 7 times and
the result is T, T, T, T, T, T, T. You want to argue that your friend is cheating; i.e., their
coin is unfair and has a larger probability of getting T (tail) than getting H (head). Let p
represent the probability of getting H (head) when your friend’s coin is flipped once.

(a) State your null hypothesis H0 and your alternative hypothesis H1.

(b) You flip your friend’s coin n times to collect a sample of size n. Suppose this sam-
ple provides insufficient evidence to support your H1. State the conclusion of your
hypothesis test.
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(c) Consider the hypothesis test performed in part (b). Only Type II Error may happen
in this hypothesis test. Explain the reason.

(d) Describe what it would mean in context if a Type II Error occurs in the hypothesis
test in part (b).

Question 2

Apolitician hires a polling firm to obtain a random sample of size 1000 registered voters
in their district and finds that 534 are in favor of a policy. Do these results suggest that
among all registered voters, more than 50% favor the policy? Conduct a hypothesis test at
a significance level α = 0.05.

 Hypothesis test–classical approach–Steps

• Step I. State the null and alternative hypothesis and determine the type of the
test.

• Step II. Assume the null hypothesis is true. Define a new variable (z or t).
Determine the distribution of this new variable (standard normal distribution
or Student’s t-distribution).

• Step III. Find the critical value(s) and the critical region based on the test type
and the level of significance α.

• Step IV. Calculate the test statistic from your definition of the new variable.

• Step V. If the test statistic falls in the critical region, reject the null hypothesis.
Otherwise, do not reject the null hypothesis. State the conclusion.

Question 3

In 1994, 52% of parents with children in high school felt it was a serious problem that
high school students were not being taught enough math and science. A recent survey found
that 256 of 800 parents with children in high school felt it was a serious problem that high
school students were not being taught enough math and science. Do parents feel differently
today than they did in 1994? Use α = 0.05 level of significance.

Question 4

A tech company wants to test whether a recent update to their mobile app has changed
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the rate of users clicking the “Start Trial” button. In the older version of this app, the rate
was only 30%. The company collects a random sample of 2000 users, and finds that 760
users clicked the “Start Trial” button.

(a) Conduct a hypothesis test using a classical approach at a level of significence α = 0.02.

(b) Only Type Error could happen in your hypothesis test in part (a). Describe what
it would mean in context if this error occurs in the hypothesis test in part (a). Explain
the reason that the other error type can’t happen in this hypothesis test.

(c) Conduct a hypothesis test using a confidence interval approach at a level of significence
α = 0.02.

Question 5

Federal law requires that a jar of peanut butter that is labeled as containing 32 ounces
must contain at least 32 ounces. A consumer advocate feels that a certain peanut butter
manufacturer is shorting customers by underfilling the jars. The following sample is collected.
Index (i) Weight (x)

1 31
2 30
3 32
4 32
5 30

(a) Find the sample mean x and the sample standard deviation s of this sample. Use
the formulas for x and s. Show all steps in your calculation. Do not use a graphing
calculator’s or other technologies’ built-in average or standard deviation functions.

(b) Conduct a hypothesis test at a significance level α = 0.1 using a classical approach.

Question 6

To test H0 : µ = 105 versus H1 : µ ̸= 105, a simple random sample of size n = 35 is
obtained.

(a) Does the population have to be normally distributed to test this hypothesis by using
a classical approach that involves a Student’s t-distribution? Why?

(b) If x = 101.9 and s = 5.9, conduct a hypothesis test using a classical approach at
α = 0.01.

(c) From another random sample of size 35, we observe x = 106.3 and s = 3.1. Conduct a
hypothesis test using a confidence interval approach at α = 0.01.

3



Summer 1 2025 MA 116 A1 Assignment 3

4



Summer 1 2025 MA 116 A1 Assignment 3

5



Summer 1 2025 MA 116 A1 Assignment 3

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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