Question 5

State the hypotheses

H0:  (12 = (22

HA: (12 ( (22
Critical value

Use the 0.025 table of the F distribution since significance ( = 0.05 and this is a two-tailed test.  The degrees of freedom, df1 = 25 (n1 – 1) and df2 = 17 (n2 – 1).

Since the table does not have v1 = 25, use v1 = 20.  So the critical value is 2.62.

Test statistic
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Decision

Reject H0 since 3.6 > 2.62.

There is enough evidence to support the claim that the variance of the heart rates of smokers and non-smokers is different.

Question 6

State the hypotheses

H0:  (12 = (22

HA: (12 > (22
Critical value

Use the 0.01 table of the F distribution since significance ( = 0.01 and this is a one-tailed test.  The degrees of freedom, df1 = 15 (n1 – 1) and df2 = 17 (n2 – 1).  The critical value is 3.31.

Test statistic
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Note: question gives the sample standard deviations, so do not forget to square these values to get the variances.

Decision

Reject H0 since 3.33 > 3.31.

There is enough evidence to support the claim that the standard deviation of the final exam grades for the male students is larger than that for the female students.

Question 7

n = 25




s2 = .029

α = 1 - .95 = .05

α / 2 = .05 / 2 = .025

1 – α / 2 = 1 – .025 = .975

 df = n – 1 = 25 – 1 = 24

χ2 for 24 df and .025 area in the right tail = 39.364

χ2 for 24 df and .975 area in the right tail = 12.401
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Thus, with 95% confidence, we can state that the variance for all packages of items lies between .0177 and .0561 square ounce.

Question 8

This is a hypothesis test about the population variance
State the hypothesis

H0:  (2 = 0.015
HA: (2 > 0.015

Critical value

( = 0.01 

The degrees of freedom, df = n – 1 = 25 – 1 = 24.

The critical value of the chi-square is 42.9798.

Test statistic
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Note: 0.15 is from the null hypothesis H0
Decision

Reject H0 since the value of the test statistic χ2 = 46.4 > 42.9798 (critical value).

We conclude that the population variance is not within the acceptable limit.  The machine should be stopped and adjusted.
Question 9

State the hypothesis

H0:  (2 = 150
HA: (2 ( 150

Critical value

( = 0.05 

Area in each tail = 0.25.

Degrees of freedom, df = n – 1 = 20 – 1 = 19.

The critical values of the chi-square χ2 is 32.8523 and 8.90652.

Test statistic
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Note: 150 is from the null hypothesis H0
Decision

The value of the test statistic χ2 = 21.533.

It is between the two critical values of χ2
It falls in the non-rejection region.

So we fail to reject H0.

There is not enough evidence to suggest that the variance of current scores of all high school seniors on this test is different from 150.
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