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1. Among various ethnic groups, the standard deviation of heights is known to be approximately
three inches. We wish to construct a 95% confidence interval for the mean height of male Swedes.
Forty-eight male Swedes are surveyed and the following data is collected.

age (yr.) height (in.) weight (kg.)

average 34 71 82

sd. 5 2.8 10

(a.) List the values relevant to calculating the confidence interval of interest:

i. x̄ =

ii. σ =

iii. n =

(b.) Describe the random variables X and X̄ in words.

(c.) Explain why the conditions for inference are satisfied.

(d.) Construct a 95% confidence interval for the population mean height of male Swedes and
state your results within the context of the problem.
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2. Political scientists are interested in knowing the population percent of voters who do not identify
with a particular political party.

(a.) When designing a study to determine this population proportion, what is the minimum
number of respondents they would need to survey to be 95% confident that the population
proportion is estimated to within 0.05?

(b.) If it were later determined that it was important to be 98% confident and a new survey was
done, how would that affect the minimum number of people they would need to survey?
Explain your reasoning?

(c.) The group of political scientists receive a large injection of grant money and can now perform
a large survey of 5000 people. They perform a simple random sample of this size and found
that 400 voters do not identify with a political party. We are interested in constructing a
confidence interval for the true proportion of voters in this group.

(a.) List the values relevant to calculating the confidence interval of interest:

i. p̂ =

ii. n =

(b.) Describe the random variables X and P̂ in words.

(c.) Explain why the conditions for inference are satisfied.

(d.) Construct a 95% confidence interval and state your results within the context of the
problem.

(e.) The political scientists will spend money trying to recruit people that do not have a
party if they have reason to believe that this group makes up more than 10% of the
voting population. Based on the results above, should they pursue this group? Explain
your reasoning.
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3. Construct a confidence interval for each of the following scenarios (assume conditions for infer-
ence are satisfied):

a. x̄ = 15, s = 5.5, n = 20, α = .1

b. p̂ = .15, n = 20, α = .1

c. x̄ = 15, σ = 5.5, n = 20, α = .1

d. x̄ = 15, σ = 5.5, n = 20, α = .05

e. x̄ = 15, σ = 5.5, n = 40, α = .1
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4. Draw a picture of the given distribution with appropriate area shaded and find the probability:

a. µ = 15, σ = 5.5, n = 20, P (14.5 < X̄ < 15.5)

b. µ = 15, σ = 5.5, n = 20, P (14.5 ≤ X̄ ≤ 15.5)

c. µ = 15, σ = 5.5, n = 50, P (14.5 ≤ X̄ ≤ 15.5)

d. µ = 15, σ = 5.5, n = 50, P (14.7 ≤ X̄ ≤ 14.9)

e. p = .15, n = 50, P (P̂ < .151)

f. p = .55, n = 50, P (.55 < P̂ < .58)



MAT 104 CI Practice Spring 2025

5. The print on the package of 100-watt General Electric soft-white lightbulbs claims that these
bulbs have an average life of 750 hours. Assume that the lives of all such bulbs have a normal
distribution with a mean of 750 hours and a standard deviation of 55 hours. Let x̄ be the mean
life of a random sample of 25 such lightbulbs. Find the mean and standard deviation of the
sample mean x̄ and describe the shape of its sampling distribution.

6. The management at a bank does not want its customers to wait in line for service for too long.
The manager of a branch of this bank estimated that the customers currently have to wait for an
average of 8 minutes for service. Assume that the waiting times for all customers at this branch
have a normal distribution with a mean of 8 minutes and a standard deviation of 2 minutes.

a. Find the probability that a randomly selected customer will have to wait for less than 3
minutes.

b. What percentage of the customers have to wait for between 10 and 13 minutes?

c. What percentage of the customers have to wait for 6 to 12 minutes?

d. A customer claims to have waited for longer than 16 minutes and demands benefits on their
account for the poor service. Does it seem likely that the customer is telling the truth?
Explain your reasoning.
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Throughout, X is a random variable and xi is a particular value of X.

µ =

∑
xi

N

X =

∑
xi
n

σ =

√∑
(µ− xi)2

N

s =

√∑
(X − xi)2

n− 1

IQR = Q3 −Q1
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{
Q1 − 1.5 · IQR
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√
n
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A t-table shows the t-score corresponding to a certain confidence level and degrees of freedom.
For example, 1.119 is in column t.85 and row with degrees of freedom 7. This means that the t-score
corresponding to the 85th percentile on the t-distribution with 7 degrees of freedom is 1.119.



MAT 104 CI Practice Spring 2025

A z-score table shows the percentage of values (usually a decimal figure) to the left of a given
z-score on a standard normal distribution. For negative z-scores, look up the positive version on
this table, and subtract it from 1.


