Fall 2018 Math54

Test #3

Name__________________________________ _

Show all work neatly and systematically for full credit. Total points:101.
Note: for hypothesis testing and confidence interval, make sure to show all steps. Make sure to write
conclusion sentences.
1) (7) Leakage from underground fuel tanks has been a source of water pollution. In a random sample of 107
gasoline stations, 18 were found to have at least one leaking underground tank. Construct a 95% confidence
interval for the proportion of gasoline stations with at least one leaking underground tank.

Provide an appropriate response.
2) (7) At a local store, 65 female employees were randomly selected and it was found that their mean monthly
income was $625 with a standard deviation of $121.50. Seventy-five male employees were also randomly
selected and their mean monthly income was found to be $667 with a standard deviation of $168.70. Test the
hypothesis that male employees have a higher monthly income than female employees. Use α = 0.01.
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3) (5) The principal at Riverside High School would like to estimate the mean length of time each day that it takes
all the buses to arrive and unload the students. How large a sample is needed if the principal would like to
assert with 98% confidence that the sample mean is off by, at most, 5 minutes? Assume that s = 10 minutes
based on previous studies.

4) (3, 3) A research wantsto estimate the proportion of households that have broadbank Internet access. What size
sample should be obtained if she wishes the estimate to be within 0.03 with 99% confidence if
a. she uses an estimate of 0.635 obtained from the National Telecommunications and Information
Administration?

b. she does not use any prior estimate?

5) (7) In a sample of 87 young adult, the average time per day spent in bed asleep was 7.06 hours and the standard
deviation was 1.11 hours. Construct a 99% confidence interval for the mean time spent in bed asleep.
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(6) Find the critical value(s).
6) a. Determine the critical value. Assume t distribution, it is a left-tailed test of a population mean at the α = 0.05
level of significance and n = 15.

b. Determine the critical value. Assume normal distribution. Test the claim about the population proportion
p > 0.28, and α = 0.01.

c. Determine the critical values for a two-tailed test of a population standard deviation for a sample of size
n = 15 at the α = 0.05 level of significance. Assume Chi-square distribution.

7) (7) A supplier of digital memory cards claims that less than 1% of the cards are defective. In a random sample of
600 memory cards, it is found that 2% are defective, but the supplier claims that this is only a sample
fluctuation. At the 0.01 level of significance, test the supplier's claim that less than 1% are defective.
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8) (7) A public bus company official claims that the mean waiting time for bus number 14 during peak hours is less
than 10 minutes. Karen took bus number 14 during peak hours on 18 different occasions. Her mean waiting
time was 7.9 minutes with a standard deviation of 1.5 minutes. At the 0.01 significance level, test the claim that
the mean waiting time is less than 10 minutes.

9) (7) A sociologist develops a test to measure attitudes about public transportation, and 27 randomly selected
subjects are given the test. Their mean score is 76.2 and their standard deviation is 21.4. Construct the 95%
confidence interval for the standard deviation, σ, of the scores of all subjects. Assume the population is normal.
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10) (3, 5 points)
The reading speed of second grade students is approximately normal with a mean of 90 words per minute and a
standard deviation of 10 words per minutes.
a. What is the probability a randomly selected student will read more than 95 words per minute?

b. What is the probability that a random sample of 24 second grade students results in a mean reading rate of more
than 95 words per minute?

11) (7) For randomly selected adults, IQ scores are normally distributed with a standard deviation of 15. The scores
of 14 randomly selected college students are listed below. Use a 0.10 significance level to test the claim that the
standard deviation of IQ scores of college students is less than 15. Round the sample standard deviation to three
decimal places.
115 128 107 109 116 124 135
127 115 104 118 126 129 133
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(6) Use the given information to find the P-value.
12) a. Assume normal distribution. The test statistic in a right-tailed test is z = 0.52. Find p-value.

b. Assume t-distribution with n = 45. It is a two-tailed test. with test statistic t = -1.635. Find p-value

c. Assume chi-square distribution with n = 14. It is a left-tailed test and the test statistic is Χ2 = 6.278. Find
p-value.

13) (7) In a random sample of 500 people aged 20-24, 110 were smokers. In a random sample of 450 people aged
25-29, 65 were smokers. Test the claim that the proportion of smokers age 20 -24 is higher than the proportion
of smokers age 25 -29. Use a significance level of 0.01.
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14) (7) In a random sample of 300 women, 49% favored stricter gun control legislation. In a random sample of 200
men, 28% favored stricter gun control legislation. Construct a 98% confidence interval for the difference
between the population proportions p1 - p2 . Can you conclude that proportion of woemen favored stricter gun
control legislation is higher than that for men?

15) (7) A coach uses a new technique in training middle distance runners. The times for 8 different athletes to run
800 meters before and after this training are shown below.
Athlete A
B
C
D
E
F
G
H
Time before training (seconds) 118.7 111.1 115.1 109.4 117.9 111.3 116.2 109
Time after training (seconds) 119.3 109.8 112.7 110.2 116.1 111.4 112.6 105.1
Using a 0.05 level of significance, test the claim that the training helps to improve the athletes' times for the 800
meters. Assume samples have been randomly selected from normally distributed populations.
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