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MAT121 Statistics I Midterm Exam #3 

4/9/2026 

 

 

Name ____________________________          WCUID Number_____________________ 
                         (please print)                                                                         (please print) 

 

Instructions 

1. Formula Sheet: 

o You are allowed to bring one formula sheet (8.5" x 11", single-sided or 
double-sided) with formulas only. 

o The formula sheet must be handwritten or printed and will be collected 
at the end of the exam. 

2. Calculators: 

o (Graphing or scientific) calculators are allowed for this exam. 
o Calculators with internet access, communication capabilities, or stored 

notes are not allowed. 
3. Notebooks and Notes: 

o No notebooks, notes, or additional materials are allowed during the  
4. Exam Versions: 

o Each student will receive a different version of the exam. 
o Ensure you are working on your assigned version only. 

5. Multiple Choice Problems: 

o For multiple-choice questions, manually calculate your answer and select 
the optio 

o n that is closest to your calculated result. 
o If your calculated answer does not match any option exactly, choose 

the closest value. 
6. General Rules: 

o No communication or collaboration with other students is allowed during 
the exam. 

o All electronic devices (e.g., phones, smartwatches) must be turned off 
and stored away. 
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For each question, only one choice is correct. If your calculated answer does not match 
any option exactly, choose the closest value. 
 
Problem 1. Marketing research shows that 60 tissues is the average number of 
tissues a person uses during a cold. The company that makes Kleenex brand tissues 
thinks that fewer of the tissues are needed. What are their null and alternative 
hypotheses for justifying the company’s belief?  
 
A. 𝐻𝑜: 𝜇 = 60 𝑣𝑠 𝐻𝑎: 𝜇 > 60  
B. 𝐻𝑜: 𝜇 = 60 𝑣𝑠 𝐻𝑎: 𝜇 < 60  
C. 𝐻𝑜: 𝑥̅ = 60 𝑣𝑠 𝐻𝑎: 𝑥̅ < 60  
D. 𝐻𝑜: 𝜇 < 60 𝑣𝑠 𝐻𝑎:= 60 
 
Answer B 
 
Problem 2.  A randomly selected sample of 1,000 college students was asked 
whether they had ever used the drug Ecstasy. Sixteen percent (16% or 0.16) of the 
1,000 students surveyed said they had. Which one of the following statements 
about the number 0.16 is correct?  
 
A. It is a sample proportion.  
B. It is a population proportion.  
C. It is a margin of error.  
D. It is a randomly chosen number. 
 
Answer A 
 
Problem 3. Which of the following is not a correct way to state a null hypothesis?  
 
A. H0: 𝜇̂1 − 𝜇̂2 = 0  
B. H0: µd = 10  
C. H0: µ1 − µ2 = 0  
D. H0: p = .5 
 
Answer A 
 
 
 
 
 
 
Problem 4.  A result is called “statistically significant” whenever  
 
A. The null hypothesis is true.  
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B. The alternative hypothesis is true.  
C. The p-value is less or equal to the significance level.  
D. The p-value is larger than the significance level. 
 
Answer C. 

Problem 5. A random sample of 25 college males was obtained and each was 
asked to report their actual height and what they wished as their ideal height. A 95% 
confidence interval for µd = average difference between their ideal and actual 
heights was 0.8" to 2.2". Based on this interval, which one of the null hypotheses 
below (versus a two-sided alternative) can be rejected?  
 
A. H0:  µd = 0.5  
B. H0:  µd = 1.0  
C. H0:  µd = 1.5  
D. H0:  µd = 2.0 
 
Answer A 
 
Problem 6. Null and alternative hypotheses are statements about:  
A. population parameters.  
B. sample parameters.  
C. sample statistics.  
D. it depends - sometimes population parameters and sometimes sample statistics. 
 
Answer A 
 
Problem 7. The average time in years to get an undergraduate degree in computer 
science was compared for men and women. Random samples of 100 male 
computer science majors and 100 female computer science majors were taken. 
Choose the appropriate parameter(s) for this situation.  
 
A. One population proportion p.  
B. Difference between two population proportions p1 − p2.  
C. One population mean µ1  
D. Difference between two population means µ1 − µ2 
 
Answer D 
 
Problem 8. Researchers have claimed that the average number of headaches per 
student during a semester of Statistics is 11. Statistics students believe the average 
is higher. In a sample of n = 16 students, the mean is 12 headaches with 
a deviation of 2.4. Which of the following represents the null and alternative 
hypotheses necessary to test the students' beliefs?  
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A. H0: µ  = 11  vs. Ha: µ ≠ 11  
B. H0: µ  = 11  vs. Ha: µ < 11  
C. H0: µ  < 11  vs. Ha: µ = 11  
D. H0: µ  = 11  vs. Ha: µ > 11 
 
Answer D. 

Problem 9. A large company examines the annual salaries for all of the men and 
women performing a certain job and finds that the means and standard deviations 
are $32,120 and $3,240, respectively, for the men and $34,093 and $3521, 
respectively, for the women. The best way to determine if there is a difference in 
mean salaries for the population of men and women performing this job in this 
company is  
 
A. to compute a 95% confidence interval for the difference.  
B. to subtract the two sample means.  
C. to test the hypothesis that the population means are the same versus that they 
are different.  
D. to test the hypothesis that the population means are the same versus that the 
mean for men is higher. 
 
Answer:  A and C (assign full credit for choosing either A or C.) 
 
Problem 10. Assuming the conditions are met, based on the t-statistic of 1.80 the 
appropriate conclusion for this test using α = .05 is 
 
A. Df = 14, so p-value < .05, and the null hypothesis can be rejected.  
B. Df = 14, so p-value > .05, and the null hypothesis cannot be rejected.  
C. Df = 28, so p-value < .05, and the null hypothesis can be rejected.  
D. Df = 28, so p-value > .05, and the null hypothesis cannot be rejected. 
 
Answer A or B (denpending how the difference is defined, assign full credit for 
shoosing either A or B) 
 
 
 
 
Problem 11. In testing the hypotheses 𝐻𝑜: 𝜇 = 50 𝑣𝑠 𝐻𝑎: 𝜇 ≠ 50, the following 
information is known: 𝑛 = 64, 𝑥̅ = 53.5 𝑎𝑛𝑑 𝜎 = 10. The standardized test statistic is: 
A. 𝑡 = 2.8  
B. 𝑡 = −2.8  
C. 𝑧 = 2.8  
D. 𝑧 = −2.8 
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Answer: A 
 
Problem 12. It is known that for right-handed people, the dominant (right) hand 
tends to be stronger. For left-handed people who live in a world designed for right-
handed people, the same may not be true. To test this, muscle strength was 
measured on the right and left hands of a random sample of 15 left-handed men, 
and the difference (left-right) was found. The alternative hypothesis is one-sided 
(left hand stronger). The resulting t-statistic was 1.80. This is an example of: 
A. A two-sample t-test.  
B. A paired t-test.  
C. A pooled t-test.  
D. An unpooled t-test. 
 
Answer B 
 
Problem 13.  If an economist wishes to determine whether there is evidence that 
the average family income in a community exceeds $32,000,  
A. either a one-tail or two-tail test could be used with equivalent results.  
B. a one-tail test should be utilized.  
C. a two-tail test should be utilized.  
D. none of these choices. 
 
Answer B. 
 

Problem 14.  A coffee shop chain compares the average daily sales (in $) of its two 
most popular blends. Data from 60 days for Blend Dark shows a mean of $420, and 
from 55 days for Blend Light shows a mean of $405. The known population standard 
deviations are $50 for Dark and $45 for Light. To test if the sales are different, what is 
the standard error for the difference in means? 
A) 50 + 45 
B)  (50/60) + (45/55) 

C) √(50²/60 +  45²/55) 

D)   √(50² +  45²) 

 

Answer: C 
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Problem 15:  A manufacturer tests the battery life of two smartphone models. 
Model X (n=60) has a mean battery life of 15 hours, and Model Y (n=65) has a mean 
of 14 hours. The population standard deviations are 1.5 hours for Model X and 2.0 
hours for Model Y. The company wants to test if Model X has a longer battery life. 
What is the value of the test statistic? 

 

A)  z = (15 - 14) / √(1.5²/60 +  2.0²/65) 

B)  z = (60 - 65) / √(1.5²/15 +  2.0²/14) 
C)  z = (15 - 14) / (1.5 + 2.0) 

D)  z = (15 - 14) / √(1.5² +  2.0²) 

Answer A 

 

Problem 16.   A psychologist compares the average test anxiety scores of students 
from two different universities. University Stress (n=75) has a mean score of 75, and 
University Calm (n=80) has a mean score of 70. The population standard deviation 
for the test is 10 at both universities.  At α=0.01, what is the conclusion? 

 
A) Fail to reject H₀; no difference in anxiety scores. 
B) Reject H₀; there is a significant difference in anxiety scores. 
C) Reject H₀; University Stress has significantly higher anxiety. 
D) Fail to reject H₀; the p-value is too small. 

Answer: B 
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Problem 17.  A study looks at the average age of diagnosis for two medical 
conditions. Condition X (n=60) has a mean diagnosis age of 52 years, and Condition 
Y (n=70) has a mean of 48 years. The population standard deviations are 8 years for 
Condition X and 10 years for Condition Y. The researchers test if the mean diagnosis 
age for Condition X is greater than for Condition Y. What is the value of the test 
statistic? 

 

A)  z = (52 - 48) / √(8²/60 +  10²/70) 

B)  z = (60 - 70) /  √(8²/52 +  10²/48) 
C)  z = (52 - 48) / (8 + 10) 

D)  z = (52 - 48) /  √(8² +  10²) 
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Answer: A 

 

Problem 18. The MPG of 10 hybrid cars and 15 gasoline cars is tested. The analyst 
wants to see if hybrids have a higher average MPG. The data from the gasoline cars 
is much more spread out.  The correct alternative hypothesis is: 
a) μ_Hybrid - μ_Gas ≠ 0 
b) μ_Hybrid - μ_Gas = 0 
c) μ_Hybrid - μ_Gas > 0 
d) μ_Hybrid - μ_Gas < 0 

 
Answer: C 

 

Problem 19.  Two brands of light bulbs are tested for lifespan. Brand X (n=10) has a 
mean life of 1100 hours (s=50). Brand Y (n=10) has a mean life of 1070 hours (s=45). 
What is the critical value for a two-tailed test at α=0.05? 

a) ±1.96 

b) ±2.101 

c) ±2.086 

d) ±2.262 

Answer B. 

 

Problem 20.   A doctor measures the blood pressure of 15 patients before and after 
administering a new drug. The mean of the differences (after - before) is -5 mmHg, 
with a standard deviation of the differences of 8 mmHg. What is the value of the t-
statistic for testing if the drug reduces blood pressure? 
a) -2.42 
b) -0.625 
c) -1.94 
d) -5.00 

Answer:  A 

t = (d̄ - 0) / (s_d/√n) = (-5) / (8/√15) ≈ -2.42 
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Problem 20.  A company tests a new keyboard design by having 12 data entry 
specialists type a standard document on both the old and new keyboards. The p-
value for the paired t-test (H₁: μ_d (new - old) > 0) is 0.03. What is the conclusion at 
α=0.05? 
a) Fail to reject H₀; the new keyboard is not faster. 
b) Reject H₀; the new keyboard is faster. 
c) Reject H₀; the new keyboard is slower. 
d) Fail to reject H₀; the keyboards are the same speed. 

Answer: B 

p-value < α, so reject H₀ in favor of the alternative that the new mean is greater 

 

Problem 21.   A bakery states its croissants weigh 60g on average. An inspector 
weighs 20 croissants and finds a mean of 58g with a standard deviation of 4g. For a 
two-tailed test at α=0.05, what is the correct critical t-value region for rejection? 
 

a) t < -2.093 or t > 2.093 
b) t < -1.729 or t > 1.729 
c) t > 2.093 
d) t < -1.725 

Answer:  A 

 

Problem 22.  A factory process is designed to produce bolts with a length of 5 cm. A 
quality check on 25 bolts yields a sample mean of 5.02 cm and a sample standard 
deviation of 0.15 cm. What is the standard error of the mean used in the t-test? 
a) 0.15 
b) 0.03 
c) 0.005 
d) 0.15 / √29 

Answer:  B 
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Problem 23. A machine is calibrated to cut rods to 100 cm. A sample of 22 rods has 
a mean length of 100.3 cm and a standard deviation of 0.8 cm. A 95% confidence 
interval is constructed. If we were to perform a two-tailed t-test for H₀: μ=100, what 
would the result be? 
a) Reject H₀ because 100 is not in the confidence interval. 
b) Fail to reject H₀ because 100 is close to the sample mean. 
c) Reject H₀ because the standard deviation is small. 
d) It cannot be determined without constructing the interval. 

Answer: B 
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Problem 24. A botanist measures the heights of two species of plants which were 
normally distributed with a common variance. Species X (n=13, x̄ =22 cm, s=3 cm), 
Species Y (n=11, x̄ =19 cm, s=2 cm). The calculated pooled t-statistic is 2.85. For a 
two-tailed test at α=0.05 with df=22, what is the conclusion? 
a) Reject H₀; the mean heights are different. 
b) Fail to reject H₀; the mean heights are the same. 
c) Reject H₀; Species X is taller. 
d) Fail to reject H₀; there is not enough evidence to say the means are different. 

Answer: A 
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Problem 25. The average starting salary for accountants in a city is known to be 
$55,000 with a population standard deviation of $5,000. A firm believes its new hires 
are paid more. They sample 36 new hires and find a mean salary of $57,000. What is 
the conclusion at α=0.01? 
a) Reject H₀, the firm pays more. 
b) Fail to reject H₀, the firm pays more. 
c) Reject H₀, the firm does not pay more. 
d) Fail to reject H₀, no evidence the firm pays more. 

Answer:  A 
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