Test 3
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(d) Based on your answers in parts (a) to (c), will you reject or fail to reject the null hypothesis? Are the data statistically significant at level a?
At the a = 0.01 level, we reject the null hypothesis and conclude the data are statistically significant.

At the a = 0.01 level, we reject the null hypothesis and conclude the data are not statistically significant.
At the a = 0.01 level, we fail to reject the null hypothesis and conclude the data are statistically significant.

At the a = 0.01 level, we fail to reject the null hypothesis and conclude the data are not statistically significant.
(e) Interpret your conclusion in the context of the application.

There is sufficient evidence at the 0.01 level to conclude that the true proportion of women athletes who graduate is less than 0.67.

There is insufficient evidence at the 0.01 level to conclude that the true proportion of women athletes who graduate is less than 0.67.
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Suppose the heights of 18-year-old men are approximately normally distributed, with mean 73 inches and standard deviation 5 inches.

(a) What is the probability that an 18-year-old man selected at random is between 72 and 74 inches tall? (Round your answer to four decimal places.)

(b) If a random sample of eight 18-year-old men is selected, what is the probability that the mean height X is between 72 and 74 inches? (Round your answer to four
decimal places.)

(o) Compare your answers to parts (a) and (b). Is the probability in part (b) much hlgher7 Why would you expect this?
) The probability in part (b) is much higher because the mean is larger for the x distribution.

) The probability in part (b) is much higher because the standard deviation is larger for the x distribution.
) The probability in part (b) is much higher because the standard deviation is smaller for the x distribution.
"~ The probability in part (b) is much higher because the mean is smaller for the x distribution.

) The probability in part (b) is much lower because the standard deviation is smaller for the x distribution.
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The method of tree ring dating gave the following years A.D. for an archaeological excavation site. Assume that the population of x values has an approximately normal
distribution.

1215 1264 1243 1264 1268 1316 1275 1317 1275

(a) Use a calculator with mean and standard deviation keys to find the sample mean year)_( and sample standard deviation s. (Round your answers to the nearest whole

number.)
x= A.D.
s = yr

(b) Find a 90% confidence interval for the mean of all tree ring dates from this archaeological site. (Round your answers to the nearest whole number.)
lower limit A.D.

upper limit A.D.
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Rejecting the null hypothesis means that the sample outcome is very unlikely to have occurred if Hg is true.

) True
() False
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If all other factors are held constant, increasing the sample size will do the following.
() increase the width of the confidence interval

() increase the standard error
() decrease the width of the confidence interval

() None of the other choices are correct.
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Weatherwise magazine is published in association with the American Meteorological Society. Volume 46, Number 6 has a rating system to classify Nor'easter storms that
frequently hit New England states and can cause much damage near the ocean coast. A severe storm has an average peak wave height of 16.4 feet for waves hitting the shore.
Suppose that a Nor'easter is in progress at the severe storm class rating.

(a) Let us say that we want to set up a statistical test to see if the wave action (i.e., height) is dying down or getting worse. What would be the null hypothesis regarding
average wave height?
o u>16.4

T u#+16.4
u<16.4
T ou=16.4

(b) If you wanted to test the hypothesis that the storm is getting worse, what would you use for the alternate hypothesis?
) u<16.4

o u>16.4
u#16.4
o u=16.4

(c) If you wanted to test the hypothesis that the waves are dying down, what would you use for the alternate hypothesis?
) u>16.4

o u=16.4
u<16.4
u#16.4
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(d) Suppose you do not know if the storm is getting worse or dying out. You just want to test the hypothesis that the average wave height is different (either higher or
lower) from the severe storm class rating. What would you use for the alternate hypothesis?
u=16.4

U+ 16.4
u>16.4
U <16.4

(e) For each of the tests in parts (b), (c), and (d), would the area corresponding to the P-value be on the left, on the right, or on both sides of the mean?
right; left; both

left; right; both
left; both; right
both; left; right
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Let x be a random variable that represents the pH of arterial plasma (i.e., acidity of the blood). For healthy adults, the mean of the x distribution is 4 = 7.4.1t A new drug for
arthritis has been developed. However, it is thought that this drug may change blood pH. A random sample of 41 patients with arthritis took the drug for 3 months. Blood tests
showed that x = 8.4 with sample standard deviation s = 3.1. Use a 5% level of significance to test the claim that the drug has changed (either way) the mean pH level of the
blood.

(a) What is the level of significance?

State the null and alternate hypotheses.
") Ho:u=7.4;H:u+7.4

O Ho:u=74;,H:u<74
D Hoipu>7.4,Hi:u=7.4
O Ho:u=7.4;,H:u>74
VHoiu#7.4,H:u=74

(b) What sampling distribution will you use? Explain the rationale for your choice of sampling distribution.
) The Student's t, since the sample size is large and o is unknown.

) The standard normal, since the sample size is large and o is known.
) The standard normal, since the sample size is large and o is unknown.

) The Student's t, since the sample size is large and o is known.

What is the value of the sample test statistic? (Round your answer to three decimal places.)
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(c) Estimate the P-value.
P-value > 0.250

0.100 < P-value < 0.250
0.050 < P-value < 0.100
0.010 < P-value < 0.050
P-value < 0.010
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Sketch the sampling distribution and show the area corresponding to the P-value.
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(d) Based on your answers in parts (a) to (c), will you reject or fail to reject the null hypothesis? Are the data statistically significant at level a?
At the a = 0.05 level, we reject the null hypothesis and conclude the data are statistically significant.

At the a = 0.05 level, we reject the null hypothesis and conclude the data are not statistically significant.
At the a = 0.05 level, we fail to reject the null hypothesis and conclude the data are statistically significant.

At the a = 0.05 level, we fail to reject the null hypothesis and conclude the data are not statistically significant.
(e) Interpret your conclusion in the context of the application.

There is sufficient evidence at the 0.05 level to conclude that the drug has changed the mean pH level of the blood.

There is insufficient evidence at the 0.05 level to conclude that the drug has changed the mean pH level of the blood.
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A Type II error is defined as the following.
() rejecting a false null hypothesis

() rejecting a true null hypothesis
() failing to reject a false null hypothesis

() failing to reject a true null hypothesis
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If a specific sample leads to rejecting the null hypothesis with a = .05, then the same sample would certainly lead to rejecting the null hypothesis if a were changed to .01.
) True

() False
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For this problem, carry at least four digits after the decimal in your calculations. Answers may vary slightly due to rounding.

A random sample of 5280 permanent dwellings on an entire reservation showed that 1620 were traditional hogans.
(a) Let p be the proportion of all permanent dwellings on the entire reservation that are traditional hogans. Find a point estimate for p. (Round your answer to four

decimal places.)

(b) Find a 99% confidence interval for p. (Round your answer to three decimal places.)
lower limit

upper limit

Give a brief interpretation of the confidence interval.
) 1% of all confidence intervals would include the true proportion of traditional hogans.

) 99% of all confidence intervals would include the true proportion of traditional hogans.
) 99% of the confidence intervals created using this method would include the true proportion of traditional hogans.

1% of the confidence intervals created using this method would include the true proportion of traditional hogans.

(c) Do you think that np > 5 and ng > 5 are satisfied for this problem? Explain why this would be an important consideration.
) Yes, the conditions are satisfied. This is important because it allows us to say that p is approximately binomial.

) No, the conditions are not satisfied. This is important because it allows us to say that p is approximately normal.
) Yes, the conditions are satisfied. This is important because it allows us to say that p is approximately normal.

) No, the conditions are not satisfied. This is important because it allows us to say that p is approximately binomial.

T 1
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In general, a large value for a t statistic (far from zero) is an indication that the sample data are not consistent with the null hypothesis.
) True

() False
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Total plasma volume is important in determining the required plasma component in blood replacement therapy for a person undergoing surgery. Plasma volume is influenced by

the overall health and physical activity of an individual. Suppose that a random sample of 46 male firefighters are tested and that they have a plasma volume sample mean of
x =375 ml/kg (milliliters plasma per kilogram body weight). Assume that o0 = 7.50 ml/kg for the distribution of blood plasma.

(a) Find a 99% confidence interval for the population mean blood plasma volume in male firefighters. What is the margin of error? (Round your answers to two decimal
places.)

lower limit

upper limit

margin of error

(b) What conditions are necessary for your calculations? (Select all that apply.)
"1 0is unknown

~1 0is known
| nislarge
) the distribution of weights is normal

) the distribution of weights is uniform

(c) Interpret your results in the context of this problem.
) 99% of the intervals created using this method will contain the true average blood plasma volume in male firefighters.
The probability that this interval contains the true average blood plasma volume in male firefighters is 0.01.
1% of the intervals created using this method will contain the true average blood plasma volume in male firefighters.

The probability that this interval contains the true average blood plasma volume in male firefighters is 0.99.
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(d) Find the sample size necessary for a 99% confidence level with maximal margin of error E = 2.60 for the mean plasma volume in male firefighters. (Round up to the
nearest whole number.)
male firefighters
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A Type I error is defined as the following.
() rejecting a false null hypothesis

() rejecting a true null hypothesis
() failing to reject a false null hypothesis

() failing to reject a true null hypothesis
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The t distribution is symmetrical and has a mean of zero.

) True
() False
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Bill Alther is a zoologist who studies Anna's hummingbird (Calypte anna).t Suppose that in a remote part of the Grand Canyon, a random sample of six of these birds was caught,
weighed, and released. The weights (in grams) were as follows.

3.7 29 3.8 4.2 4.8 3.1
The sample mean is X = 3.75 grams. Let x be a random variable representing weights of hummingbirds in this part of the Grand Canyon. We assume that x has a normal
distribution and o = 0.84 gram. Suppose it is known that for the population of all Anna's hummingbirds, the mean weight is 4 = 4.55 grams. Do the data indicate that the mean
weight of these birds in this part of the Grand Canyon is less than 4.55 grams? Use a = 0.10.

(a) What is the level of significance?

State the null and alternate hypotheses. Will you use a left-tailed, right-tailed, or two-tailed test?
") Hp: u =4.55g; H1: u # 4.55 g; two-tailed

) Hp: p = 4.55g; H1: u > 4.55 g; right-tailed
" Hp: u =4.559; Hi: u < 4.55 g; left-tailed
) Hp: u < 4.55@; Hyi: u = 4.55 g; left-tailed

(b) What sampling distribution will you use? Explain the rationale for your choice of sampling distribution.
 The standard normal, since we assume that x has a normal distribution with unknown o.

) The Student's t, since n is large with unknown o.
) The Student's t, since we assume that x has a normal distribution with known o.

) The standard normal, since we assume that x has a normal distribution with known o.

Compute the z value of the sample test statistic. (Round your answer to two decimal places.)
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(c) Find (or estimate) the P-value. (Round your answer to four decimal places.)




image3.png
Sketch the sampling distribution and show the area corresponding to the P-value.
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(d) Based on your answers in parts (a) to (c), will you reject or fail to reject the null hypothesis? Are the data statistically significant at level a?
At the a = 0.10 level, we reject the null hypothesis and conclude the data are statistically significant.

At the a = 0.10 level, we reject the null hypothesis and conclude the data are not statistically significant.
At the a = 0.10 level, we fail to reject the null hypothesis and conclude the data are statistically significant.

At the a = 0.10 level, we fail to reject the null hypothesis and conclude the data are not statistically significant.
(e) State your conclusion in the context of the application.

There is sufficient evidence at the 0.10 level to conclude that humming birds in the Grand Canyon weigh less than 4.55 grams.

There is insufficient evidence at the 0.10 level to conclude that humming birds in the Grand Canyon weigh less than 4.55 grams.
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Women athletes at the a certain university have a long-term graduation rate of 67%. Over the past several years, a random sample of 40 women athletes at the school showed

that 23 eventually graduated. Does this indicate that the population proportion of women athletes who graduate from the university is now less than 67%? Use a 1% level of
significance.

(a) What is the level of significance?

State the null and alternate hypotheses.
") Ho: p=0.67; Hy: p > 0.67

) Ho: p=0.67; Hi: p # 0.67
) Ho: p=0.67; Hi: p < 0.67
) Ho: p<0.67; Hy: p =0.67

(b) What sampling distribution will you use?
" The Student's t, since np > 5 and nqg > 5.

) The Student's t, since np < 5 and ng < 5.
) The standard normal, since np > 5 and ng > 5.

) The standard normal, since np < 5 and ng < 5.

What is the value of the sample test statistic? (Round your answer to two decimal places.)

(c) Find the P-value of the test statistic. (Round your answer to four decimal places.)
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Sketch the sampling distribution and show the area corresponding to the P-value.









