
Exam 3 Sample Questions
Disclaimer: These questions are merely practice review problems, the questions on the test may be  
completely different! Do not limit your studying to the types of questions listed here, nor assume that  
the whole exam will be multiple choice (it won't be). Questions on the exam will not be ordered by  
section of the book, and may contain extra information which you do not need in order to solve them.  
Some of the symbols did not survive copying from the source material, you should be able to  
understand from context what they were supposed to be.

Birth weights of babies born to full-term pregnancies follow roughly a Normal distribution. At 
Meadowbrook Hospital, the mean weight of babies born to full-term pregnancies is 7 lbs with a 
standard deviation of 14 oz (1 lb = 16 oz).

82. Dr. Watts (who works at Meadowbrook Hospital) has four deliveries (all for full-term 
pregnancies) coming up during the night. Assume that the birth weights of these four 
babies can be viewed as a simple random sample. What is the probability that all four 
babies will weigh more than 7.5 lbs?

A) 0.0065 C) 0.2839
B) 0.1265 D) 0.4858
Answer: A
Topic: 5.2 The Sampling Distribution of a Sample Mean

83. What is the probability that the average weight of the four babies will be more than 7.5 
lbs? 

A) 0.0065 C) 0.2839
B) 0.1265 D) 0.4858
Answer: B
Topic: 5.2 The Sampling Distribution of a Sample Mean

The heights of a simple random sample of 400 male high school sophomores in a midwestern state are 
measured.  The sample mean is x  = 66.2 inches.  Suppose that the heights of male high school 
sophomores follow a Normal distribution with standard deviation σ  = 4.1 inches.  

10. What is a 95% confidence interval for µ ?
A) (58.16, 74.24)
B) (59.46, 72.94) 
C) (65.80, 66.60) 
D) (65.86, 66.54) 
Answer: C
Topic: 6.1 Estimating with Confidence



15. Suppose a 99% confidence interval for the mean weight of high school girls (in pounds) 
is calculated as (102.3, 106.5).  If we had measured the weights of each of the girls in 
kilograms (2.2 pounds = 1 kilogram) then the confidence interval for the mean weight of 
high school girls in kilograms would have been 

A) (104.5, 108.7). C) (225.06, 234.3).
B) (46.5, 48.4). D) (100.1, 104.3).
Answer: B
Topic: 6.1 Estimating with Confidence

16. Researchers are studying yield of a crop in two locations.  The researchers are going to 
compute independent 90% confidence intervals for the mean yield at each location. 
What is the probability that at least one of the intervals will cover the true mean yields 
at their location?

A) 0.81 C) 0.99 
B) 0.19 D) 0.95 
Answer: C
Topic: 6.1 Estimating with Confidence

17. Suppose we wish to calculate a 90% confidence interval for the average amount spent 
on books by freshmen in their first year at a major university.  The interval is to have a 
margin of error of $2. Assume that the amount spent on books by freshmen has a 
Normal distribution with a standard deviation of σ  = $30.  How many observations are 
required to achieve this margin of error?

A) 25
B) 608
C) 609
D) 865
Answer: C
Topic: 6.1 Estimating with Confidence

The time needed for college students to complete a certain paper-and-pencil maze follows a Normal 
distribution with a mean of 30 seconds and a standard deviation of 3 seconds.  You wish to see if the 
mean time µ  is changed by vigorous exercise, so you have a group of nine college students exercise 
vigorously for 30 minutes and then complete the maze.  Assume that σ  remains unchanged at 3 
seconds. The hypotheses you decide to test are H0: µ  = 30 versus Ha: µ  ≠  30. 

50. Suppose it takes the nine students an average of x  = 32.05 seconds to complete the 
maze.  At the 1% significance level, what can you conclude?

A) H0 should be rejected because the P-value is less than 0.01. 
B) H0 should not be rejected because the P-value is greater than 0.01. 
C) Ha should be rejected because the P-value is less than 0.01.
D) Ha should not be rejected because the P-value is greater than 0.01.
Answer: B
Topic: 6.2 Tests of Significance



A major car manufacturer wants to test a new engine to determine if it meets new air pollution 
standards. The mean emission µ  of all engines of this type must be approximately 20 parts per million 
of carbon. If it is higher than that, they will have to redesign parts of the engine. Ten engines are 
manufactured for testing purposes and the emission level of each is determined. Based on data 
collected over the years from a variety of engines, it seems reasonable to assume that emission levels  
are roughly Normally distributed with σ  = 3. 

54. What are the appropriate null and alternative hypotheses?
A) H0: µ  = 20 vs. Ha: µ  < 20
B) H0: µ  = 20 vs. Ha: µ  ≠  20
C) H0: µ  = 20 vs. Ha: µ  > 20
Answer: C
Topic: 6.2 Tests of Significance

55. The data result in an average of 22 parts per million. What is the value of the test 
statistic?

A) z = –2.11 C) z = 2.11
B) z = 0.667 D) z = 6.67
Answer: C
Topic: 6.2 Tests of Significance

56. What is the value of the P-value?
A) Less than 0.0001 C) 0.2525
B) 0.0175 D) 0.9825
Answer: B
Topic: 6.2 Tests of Significance

6. The heights (in inches) of males in the U.S. are believed to be Normally distributed.  
The average height of a random sample of 25 American adult males is found to be 
x  = 69.72 inches with a standard deviation of s = 4.15.  What is the standard error 
of x ?

A) 0.17 C) 0.83 
B) 0.69 D) 2.04 
Answer: C
Topic: 7.1 Inference for the Mean of a Population

Sixteen people volunteered to be part of an experiment. All sixteen people were Caucasian, between the 
ages of 25 and 35, and were supplied with nice clothes. Eight of the people were male and eight were 
female. The question of interest in this experiment was whether females receive faster service at  
restaurants than males. Each of the eight male participants was randomly assigned a restaurant, and 
each of the eight females was randomly assigned to one of these same eight restaurants. One Friday 
night, all sixteen people went out to eat, each one alone. The male and female assigned to the same 
restaurant would arrive within 5 minutes of each other, with the order determined by flipping a coin 



(male first or female first). Each person then ordered a similar drink and a similar meal. The time (in  
minutes) until the food arrived at the table was recorded. They are shown below:

Restaurant 1 2 3 4 5 6 7 8
Male 22 14 16 26 18 13 9 27
Female 25 12 13 21 21 14 9 16

The hypotheses being tested are H0: µ  = 0, Ha: µ  > 0, where µ  represents the mean of the 
differences in service time (male – female). Assume that the differences are Normally distributed.  

23. What is the value of the t test statistic? 
A) t = 1.05
B) t = 1.75
C) t = 2.99
D) t = 8.00
Answer: A
Topic: 7.1 Inference for the Mean of a Population

24. What can you say about the value of the P-value?
A) P-value < 0.025
B) 0.025 < P-value < 0.05
C) 0.05 < P-value < 0.10
D) P-value > 0.10
Answer: D
Topic: 7.1 Inference for the Mean of a Population

You wish to compare the prices of apartments in two neighboring towns. You take a simple random 
sample of 12 apartments in town A and calculate the average price of these apartments. You repeat this 
for 15 apartments in town B. Let µ 1 represent the true average price of apartments in town A and µ 2 

the average price in town B.

48. What would be the hypotheses for this problem?
A) H0: µ 1 = µ 2 versus Ha: µ 1 < µ 2 
B) H0: µ 1 = µ 2 versus Ha: µ 1 > µ 2 
C) H0: µ 1 = µ 2 versus Ha: µ 1 ≠ µ 2 
Answer: C
Topic: 7.2 Comparing Two Means

49. If we were to use the pooled t test, what would be the degrees of freedom?
A) 11 C) 14
B) 12 D) 25
Answer: D
Topic: 7.2 Comparing Two Means



50. If we were to use the unpooled t test, what would be the conservative estimate for the 
degrees of freedom?

A) 11 C) 14
B) 12 D) 25
Answer: A
Topic: 7.2 Comparing Two Means

51. Suppose we were to use the unpooled t test with the conservative estimate for the 
degrees of freedom. The t statistic for comparing the mean prices is 2.1. What can we 
say about the value of the P-value?

A) P-value < 0.01 C) 0.05 < P-value < 0.10
B) 0.01 < P-value < 0.05 D) P-value > 0.10
Answer: C
Topic: 7.2 Comparing Two Means

73. Two independent random samples were selected from Normally distributed populations 
with unknown means and standard deviations.  Sample 1 with a sample size of 20 gave 
the following results: x1  = 163.8 and s1  = 6.2.  The sample of size 17 from population 2 
produced: x2  = 179.6 and s2  = 7.1.  If a 95% confidence interval were constructed for 
the population mean difference, µ1 − µ2 , what would be the approximate margin of 
error? 

A) 2.093
(6.2)2

20
+

(7.1)2

17

B) 2.120
(6.2)2

20
+

(7.1)2

17

C) (6.2)2

20
+

(7.1)2

17

D) (163.8 − 179.6) ± 2.093
(6.2)2

20
+

(7.1)2

17

E) (163.8 − 179.6) ± 2.120
(6.2)2

20
+

(7.1)2

17
Answer: B
Topic: 7.2 Comparing Two Means

3. A simple random sample of 85 students is taken from a large university on the West 
Coast to estimate the proportion of students whose parents bought a car for them when 
they left for college. When interviewed, 51 students in the sample responded that their 
parents bought them a car. What is a 95% confidence interval for p, the population 
proportion of students whose parents bought a car for them when they left for college?

A) (0.296, 0.504) C) (0.496, 0.704)



B) (0.463, 0.737) D) (0.513, 0.687)
Answer: C
Topic: 8.1 Inference for a Single Proportion

A noted psychic was tested for extrasensory perception.  The psychic was presented with 200 cards 
face down and asked to determine if the card were one of five symbols: a star, a cross, a circle, a 
square, or three wavy lines.  The psychic was correct in 50 cases.  Let p represent the probability that 
the psychic correctly identifies the symbol on the card in a random trial. Assume the 200 trials can be 
treated as a simple random sample from the population of all guesses the psychic would make in his 
lifetime.

20. Based on the results of the test, what is a 95% confidence interval for p?
A) 0.25 ± 0.004 C) 0.25 ± 0.055 
B) 0.25 ± 0.05 D) 0.25 ± 0.060
Answer: D
Topic: 8.1 Inference for a Single Proportion

21. Suppose you wished to see if there were evidence that the psychic is doing better than 
just guessing.  To do this, you test the hypotheses H0: p = 0.20 versus Ha: p > 0.20. What 
is the value of the large-sample z statistic? 

A) z = 0.83 C) z = 1.96
B) z = 1.77 D) z = 4.17
Answer: B 
Topic: 8.1 Inference for a Single Proportion

22. What do we know about the value of the P-value for the hypothesis test?
A) P-value < 0.001
B) 0.001 < P-value < 0.01
C) 0.01 < P-value < 0.05 
D) 0.05 < P-value < 0.10
Answer: C
Topic: 8.1 Inference for a Single Proportion

23. How large a sample n would you need to estimate p with a margin of error 0.01 with 
95% confidence?  Use the hypothesized value p = 0.20 as the value for p*. 

A) n = 32
B) n = 1537 
C) n = 6147
D) n = 9604
Answer: C
Topic: 8.1 Inference for a Single Proportion



A manufacturer receives parts from two suppliers.  A simple random sample of 400 parts from supplier 
1 finds 20 defective.  A simple random sample of 200 parts from supplier 2 finds 20 defective.  Let p1 

and p2 be the proportion of all parts from suppliers 1 and 2, respectively, that are defective. 

57. What is the estimate for the difference in proportions, p1 – p2? 
A) –0.05
B) 0.05
C) 0.067
D) 0.10
Answer: A
Topic: 8.2 Comparing Two Proportions

58. Is this difference statistically significant at the 5% significance level? To determine this,  
test the hypotheses H0: p1 = p2 versus Ha: p1 ≠ p2.

A) Yes
B) No
C) This cannot be determined from the information given.
Answer: A
Topic: 8.2 Comparing Two Proportions

59. Would a 95% confidence interval for p1 – p2 contain the value zero?
A) Yes
B) No
C) This cannot be determined from the information given.
Answer: B
Topic: 8.2 Comparing Two Proportions

15. What do we know about the P-value for testing the null hypothesis that the probability 
of complaining is the same for the United States and Puerto Rico?

A) P-value < 0.010 
B) 0.010 < P-value < 0.025 
C) 0.025 < P-value < 0.05
D) This cannot be determined, because these are not the hypotheses being tested by the chi-

square test. 
Answer: B
Topic: 9.1 Inference for Two-Way Tables

16. Which of the following statements about the analysis of two-way tables is (are) TRUE?

A) Under the null hypothesis the expected cell count is = 
(row total) × (column total)

n
.

B) In a table with r rows and c columns the number of degrees of freedom is (r− 1)(c− 1).
C) A possible null hypothesis is that there is no association between the row and column 

variables.
D) All of the above are true.
E) Only A and B are true.



Answer: D
Topic: 9.1 Inference for Two-Way Tables

17.
.

The following table provides the results of a study in a major hospital concerning 
patients and their supplemental health coverage.  A random sample of 95 surgical 
patients showed that 36 had supplemental health coverage; in a second random sample 
of 125 medical patients 56 had coverage:

Medical Patients Surgical Patients
Supplemental Health 56 36
No Supplemental Health 69 59

If we wanted to test for the equality of the proportion of patients of the two types that 
have supplemental health coverage, i.e., Ho: pM = pS

 against Ha: pM ≠ pS
, which of 

the following statements about the appropriate analysis (at the α = 0.05 level) would be 
FALSE?

A) We could use a χ 2 test with 1 degree of freedom.
B) We would reject the null hypothesis here if the observed | Z | > 1.96 or if X 2 > 3.84.
C) Both the z test and the χ 2 test can be extended to test the equality of more than two 

proportions.
D) We could use a two-tailed z test for the equality of two proportions.
E) The χ 2 test and the z test are equivalent because the square of the z statistic is equal to 

X 2  with 1 degree of freedom.
Answer: C
Topic: 9.1 Inference for Two-Way Tables

18. Which of the following statements about r ×  c tables is (are) FALSE?
A) The null hypothesis is tested using the chi-square statistic with (r-1)(c-1) degrees of 

freedom.

B) The statistic used to test the null hypothesis is denoted by X 2 =
(observed-expected)2

observed
∑ .

C) The P-value for the test is P( χ 2 ≥ X 2 ) where χ 2 is a random variable having the χ 2 (df) 
distribution with df = (r− 1)(c− 1). 

D) Under the null hypothesis the X 2 statistic has approximately a chi-square distribution 
with (r− 1)(c− 1) degrees of freedom.

E) The chi-square approximation is adequate when the average expected cell count is 5 or 
greater and all individual expected counts are 1 or greater, except in the case of 2 ×  2 
tables.

Answer: B
Topic: 9.1 Inference for Two-Way Tables



Use the following to answer questions 19–22:
A specific type of electronic sensor has been experiencing failures.  The manufacturer has 
studied 200 of these devices and has determined the type of failure (A, B, C) that occurred and 
the location on the sensor where the failure happened (External, Internal).  The following table 
summarizes the findings:

Location of 
Failure

Type of Failure
A B C Total

Internal 50 16 31 97
External 61 26 16 103

Total 111 42 47 200

19. Which of the following statements is (are) TRUE?
A) The null hypothesis is that all the population proportions for Type of Failure are equal.
B) The null hypothesis is that there is no association between Type of Failure and Location 

of Failure.
C) The alternative hypothesis is that there is an association between the row and column 

variables.
D) The test statistic will have 6 degrees of freedom.
E) Only B and C are true.
Answer: E
Topic: 9.1 Inference for Two-Way Tables

20. Under the appropriate null hypothesis what is the expected cell count for External 
Failures that are of Type B? 

A) 63.7
B) 11.1
C) 21.6
D) 4.5
E) 31.3
Answer: C
Topic: 9.1 Inference for Two-Way Tables

21. It was calculated that the test statistic was X 2 = 8.083.  The approximate P-value for this 
test is then

A) between 0.02 and 0.04.
B) between 0.01 and 0.02.
C) less than 0.01.
D) greater than 0.04.
E) between 0.15 and 0.25.
Answer: B
Topic: 9.1 Inference for Two-Way Tables


