Review 5

Identify the null hypothesis, alternative hypothesis, test statistic, P -value, conclusion about the null hypothesis, and
final conclusion that addresses the original claim.
1) A supplier of 3.5" disks claims that no more than 1% of the disks are defective. In a
random sample of 600 disks, it is found that 3% 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 no more than 1% are defective.

Find the P-value for the indicated hypothesis test.
2) In a sample of 47 adults selected randomly from one town, it is found that 9 of them have been
exposed to a particular strain of the flu. Find the P-value for a test of the claim that the proportion
of all adults in the town that have been exposed to this strain of the flu is 8%.
A) 0.0024 B) 0.0524 C) 0.0048 D) 0.0262

Identify the null hypothesis, alternative hypothesis, test statistic, P-value, conclusion about the null hypothesis, and
final conclusion that addresses the original claim.
3) A random sample of 100 pumpkins is obtained and the mean circumference is found to be
40.5 cm. Assuming that the population standard deviation is known to be 1.6 cm, use a
0.05 significance level to test the claim that the mean circumference of all pumpkins is
equal to 39.9 cm.

Test the given claim using the traditional method of hypothesis testing. Assume that the sample has been randomly
selected from a population with a normal distribution.
4) 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 minutes with a standard deviation
of 2.3 minutes. At the 0.01 significance level, test the claim that the mean is less than 10
minutes.

Use the traditional method to test the given hypothesis. Assume that the population is normally distributed and that the
sample has been randomly selected.
5) A manufacturer uses a new production method to produce steel rods. A random sample
of 17 steel rods resulted in lengths with a standard deviation of 2.4 cm. At the 0.10
significance level, test the claim that the new production method has lengths with a
standard deviation different from 3.5 cm, which was the standard deviation for the old
method.



Solve the problem.
6) For large numbers of degrees of freedom, the critical x2 values can be approximated as follows:

XZ:%(zw\/Zk— 1)2,

where k is the number of degrees of freedom and z is the critical value. To find the lower critical
value, the negative z-value is used, to find the upper critical value, the positive z-value is used.

Use this approximation to estimate the critical value of x2 in a right-tailed hypothesis test with
n =125 and a = 0.01.

A) x2 ~ 162.833 B) x2 ~ 167.285 C) x2 ~ 168.448 D) x2 ~ 163.981



Answer Key
Testname: REVIEW 5

1) Hp: p=0.01. H1: p > 0.01. Test statistic: z = 4.92. P-value: p = 0.0001.
Critical value: z = 2.33. Reject null hypothesis. There is sufficient evidence to warrant rejection of the claim that no
more than 1% are defective.

2)C

3) Hp: p=239.9; Hy: u=39.9. Test statistic: z = 3.75. P-value: 0.0001. Reject Hp. There is sufficient evidence to warrant
rejection of the claim that the mean equals 39.9 cm.

4) Test statistic: t = -5.534. Critical values: t = -2.567. Reject H(. There is sufficient evidence to support the claim that the
mean is less than 10 minutes.

5) Test statistic: X2 = 7.523. Critical values: X2 = 7.962, 26.296. Reject H(. There is sufficient evidence to support the claim

that the standard deviation is different from 3.5.
6) A



Solutions

Problem 1

Let p be the population proportion of defective disks.
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The null hypothesisisH, : p=0.01.
The alternative hypothesisisH, : p>0.01.

The test is one-tailed.
The test statistics (page 408) is
p-p _ 0.03-001 .l
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From Table A-2 we see that the critical value for the one-tailed test at
significance level 0.01 is 2.33.

Because the critical value is smaller than the test statistics we reject the null-
hypothesis.

From Table A-2 we see that the P-value is smaller than 0.0001 (Indeed, it can
be computed that the P-value is about to 0.0000004 or four over ten million).
We conclude that the claim of the disks’ supplier is not supported by the
sample evidence and moreover is extremely unlikely to be valid.

Problem 2
The null-hypothesis isH, =0.08.

The alternative hypothesis is H, : p = 0.08

The test is two-tailed.
The test statistics is
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p-p _ 9/47-0.08 <282
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5. From Table A-2 we find that P-value is 0.0024x2=0.0048. The correct
answer is “C”.

Problem 3
The null-hypothesisisH, : #=39.9.

The alternative hypothesis isH, : z#39.9.

The test is two-tailed.
The test statistics is (page 419)
_ X-u 40.5-39.9
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5. From Table A-2 we see that the critical value for two-tailed test at
significance level 0.05 is 1.96.

6. Because the critical value is smaller than the test statistics we reject the
null hypothesis.
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7. From Table A-2 we see that the P-value is smaller than 0.0002 (Indeed,
the P-value is approximately 0.000177).

8. The claim is not supported by the sample evidence and it is very unlikely
that the claim is valid.

Problem 4
The null hypothesisisH,: x=10.
The alternative hypothesisisH, : # <10.
The test is left-tailed.
The test statistics is (page 426)
X—pu 7-10
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Because the population distribution is unknown we use the Student
distribution with 17 degrees of freedom. From Table A-3 we see that the
critical value for left-tailed test at the 0.01 significance level is -2.567.

We reject the null-hypothesis at the significance level 0.01 (The P-value

computed with MAPLE is 0.000018219050331183942),

t= —5.5339

The sample evidence supports the claim.

Problem 5
The null-hypothesis isH, : o =3.5.

The alternative hypothesisisH, : o #3.5.

The test is two-tailed.
The test statistics is (page 436)

, (n-1s* 16-2.4°

4 o’ 3.5°

From Table A-4 we find that the critical value for 16 degrees of freedom and
the area in the left tail 0.05 (one half of the significance level) is 7.962.
Because the test statistics is smaller than the critical value we reject the null-
hypothesis at the significance level 0.1 ( The P-value computed with Statdisk
is 0.0764).
The sample evidence supports the claim at the significance level 0.10.

~7.523.

Problem 6

Because the test is right-tailed we use the positive value z,,, = 2.33. Number of

degrees of freedom isk =n—-1=124. Plugging in these numbers into the formula
given in the problem we get

4= %(2.33+ J247)? ~162.833.

The correct answer is “A”.
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