
2026 MA 116 Exam 2

NAME:

Part I: True / False

1. True or False: Suppose we want to construct a confidence interval to estimate a population
proportion p. Given a sample of sample size n and sample proportion p̂,

p̂± E, where E = zα/2

√
p̂(1− p̂)

n

is a (1− α)100% confidence interval estimate for p regardless of n and p̂.

A) True B) False

2. True or False: Suppose (3.1, 5.0) is a 95% confidence interval estimating σ2. Then
(3.1, 5.0) is also a 95% confidence interval estimating σ.

A) True B) False

3. True or False: We have constructed the following 95% confidence interval estimating
µ: (98.0, 100.0). The sample we used to construct this estimate has to have a sample mean
x̄ = 99.0.

A) True B) False

4. True or False: To test about H1 : µ ̸= 0, we obtained a sample of size n from a population
and fixed a level of significance α. Using this sample to perform hypothesis tests, there is a
small but nonzero probability that a P-value approach gives a statistically significant result,
but a classical (critical value) approach gives a result that is not statistically significant.

A) True B) False

5. True or False: The level of significance α in a hypothesis test is the probability of making
a Type II Error.

A) True B) False

6. True or False: A t-distribution with a small df is not symmetric, but it becomes more
and more symmetric as df increases.

A) True B) False

7. True or False: In a classical hypothesis test about H1 : σ > 1, if the test statistic χ2
0 does

not fall in the critical region, we can accept the null hypothesis H0 : σ = 1.

A) True B) False
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Part II: Multiple Choice

8. In a P-value approach hypothesis test about

H1 : µ < 25,

if the test statistic t0 = −2.214 at df = 18, we reject the null hypothesis if α is:

A) 0.05 B) 0.01 C) 0.005 D) 1.24

9. Find χ2
0.025 at df = 24

A) 0.0228 B) 39.364 C) 12.401 D) 0.8413

10. A simple random sample of size 20 is drawn from a population that is known to be
normally distributed. The sample variance is 12.6. Construct a 90% confidence interval for
σ2.

A) (6.61,31.36) B) (10.117, 30.144) C) (8.59,20.63) D) (7.94,23.66)

11. In a left tailed hypothesis test about population mean µ at a level of significance α = 0.1
with a sample of size 15, if the population is normal but the population standard deviation
σ is unknown, the critical value is

A) 1.341 B) 1.761 C) -1.345 D) 1.753

12. A researcher wants to estimate a population proportion with margin of error E = 0.03
at a 95% confidence level, but no prior estimate of p is available. What minimum sample
size is required?

A) 385 B) 1068 C) 750 D) 500
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13. 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 456 [was 256, changed to 456] 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
and a P-value approach.
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14. Researcher A wants to investigate the average sleeping time per day in the US. A
random sample of size 40 is obtained with a mean 6.7 hours and standard deviation 0.9
hours. Construct a 90% confidence interval to estimate the average sleeping time.
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15. Researcher B reads Researcher A’s result about the average sleeping time per day in the
US in the previous question. Researcher B wants to investigate whether the average sleeping
time per day in NYC is less than 6.7 hours.

Researcher B obtains a random sample of size 40 from NYC residents and observes that
the sample mean is x̄ = 6.3 and sample standard deviation is s = 1.9. Conduct a hypothesis
test at α = 0.05 using classical approach.
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16. A machine fills bottles with 64 fluid ounces of liquid. The quality-control manager
determines that the fill levels are normally distributed with a mean of 64 ounces and a stan-
dard deviation of 0.42 ounces. After a recalibration of the machine, the manager randomly
selects 19 bottles from the line and determines that the standard deviation is 0.38 ounces.
Conduct a hypothesis test at α = 0.05 to investigate whether the recalibration has lowered
the standard deviation, use a classical approach.
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