QuliZ 14

In one month, the national mean price per =
gallon (in dollars) of gasoline was 3.108. The 301 308 3.09 308

data table here represents a random sample of

20 gas stations in city A. Is gas in city A more 315 313 313 314
expensive than the nation? Assume the data 3.14 315 317 316
come from a normal population with no 3.23 3.23 322 3.22
outliers. Complete parts (a) through (d) below. 193 391 391 394

(a) What type of test should be used?

A hypothesis test regarding two population standard deviations

A hypothesis test regarding the difference between two population proportions from independent samples using the standard
normal test statistic

* A hypothesis test regarding a single population mean using Student's approximate t

Ahypothesis test regarding the difference of two means using a matched-pairs design

(b) Determine the null and alternative hypotheses.

Hg: p = 3.108
Hy: p > 3108

(Type integers or decimals.)

(c) Use technology to calculate the P-value.
0.001" (Round to three decimal places as needed.)

(d) Draw a conclusion based on the hypothesis test. Choose the correct answer belowr.
Mo meaningful conclusion can be drawn because no level of significance was stated.

Although no level of significance is stated, the P-value is so small that the null hypothesis can be rejected. There is sufficient
evidence to conclude that the gas prices in city A are lower than the national average.

Although no level of significance is stated, the P-value is large enough that the null hypothesis cannot be rejected. There is
insufficient evidence to conclude that the gas prices in city A are higher than the national average.

* Although no level of significance is stated, the P-value is so small that the null hypothesis can be rejected. There is sufficient
evidence to conclude that the gas prices in city A are higher than the national average.

Asampling method is  dependent when the individuals selected for one sample are used to determine the individuals in the second
sample.

Asurvey asked, "How many tattoos do you currently have on your body?" Of the 1211 males surveyad, 193 respondad that they had
at lzast one tattoo. Of the 1093 females surveyed, 142 responded that they had at least one tattoo. Construct a 90% confidence
interval to judge whether the proportion of males that have at least one tattoo differs significantly from the proportion of females that
have at least one tattoo. Interpret the interval.

Let py represent the proportion of males with tattoos and p, represent the proportion of females with tattoos. Find the 90% confidence

interval for p; - p5.

The lower bound is 0.005

The upper bound is 0.053 .
{Round to three decimal places as needed )

Interpret the interval.

* /. There is 90% confidence that the difference of the proportions is in the interval. Conclude that there is a significant difference
in the proportion of males and females that have at least one tattoo.



Arandom sample of size n= 12 obiained from a population that is normally distributed results in a sample mean of 45 4 and sample standard
deviation 11.8. An independent sample of size n =18 obiained from a population that is normally distributed resulis in a sample mean of 51.5
sample standard deviation 15.4. Does this constitute sufficient evidence to conclude that the population means differ at the a=0.01 level

of significance?

Click here to view the standard normal distribution table (page 1). Click here to view the standard normal distribution table (page 2).

Click here to view the table of critical t-values.

Click here to view the table of critical F-values (page 1). Click here to view the table of critical F-values (page 2).

Click here to view the table of critical F-values (page 3). Click here to view the table of critical F-values (page 4)

Write the hypotheses for the test.
oo By = I
Hie i # 0m
Calculate the test statistic.
tg = - 123 (Round to two decimal places as needed.)

Identify the critical value(s). Select the correct choice below and fill in the answer box(es) within your cheice.
{Round to two decimal places as needed.)

g =
T'tl =
KO typ= =277 - 277
a2 = — 207 andty,»,= 277
Use the given statistics to complete parts (a) and (b). Assume that the populations are Population 1 Population 2
normally distributed. n 26 25
(a) Test whether p, > p, at the a=0.01 lavel of significance for the given sample data. ; 501 445
(b) Construct a 95% confidence interval about py — ps. P 537 1.7
(a) |dentify the null and alternative hypotheses for this test.
Ho: by =Hp KE Hy g =hy Ho: By <Hp
Hitpq # 12 Hy:pq > o Hio gy =12
Ho by =1, Hy 1y >y Ho by #13
Hitpg < iz Hi iy =p2 Hi bg =1z

Find the test statistic for this hypothesis test.

219 (Round to two decimal places as needed.)
Determine the P-value for this hypothesis test.
0.018" {Round to three decimal places as needed.)

State the conclusion for this hypothesis test.

Reject Hy. There is not sufficient evidence at the a=0.01 level of significance to conclude that pg > ps.

* Do not reject Hy. There is not sufficient evidence at the a = 0.01 level of significance to conclude that pq > p5.
Reject Hy. There is sufficient evidence at the a=0.01 level of significance to conclude that pg = ;.
Do not reject Hy. There is sufficient evidence at the w=10.01 level of significance to conclude that py = ps.

(b) The 95% confidence interval about py — p; is the range from a lower bound of 0.406 to an upper bound of 10.794".
(Round to three dacimal places as needed.)



Aresearcher wanted to determine if carpeted rooms contain mere bacteria than

Full data set ¢

uncarpeted rooms. The table shows the results for the number of bacteria per cubic foot Carpeted Uncarpeted

for both types of rooms. 11.2 111 133 || 101 83 13
106 104 13 42 108 56
155 10 12 108

Determine whether carpeted rooms have more bacteria than uncarpeted rooms at the o= 0.05 level of significance. Nermal

probability plots indicate that the data are approximately normal and boxplots indicate that there are no outliers.

State the null and alternative hypotheses. Let population 1 be carpated rooms and population 2 be uncarpeted rooms.

Ho By =Hy
Hipg =i,
Ho iy =1y
Hiky<hy

Hoi by =Ha
Hitng #ig

* Hyopg =ny
Hytly > 1y
Determine the P-value for this hypothesis test.

Pvalue = 0.034 {Round to three decimal placaes as neaded.)
State the appropriate conclusion. Choose the correct answer below.

* Reject Hy. There is significant evidence at the «=0.05 level of significance to conclude that carpeted rooms have mora

bactaria than uncarpeted rooms.

Assume that the differences are normally distributed. Complete parts (a) through (d) below.

Observation 1 2 3 4 5 [ T 8
% 445 K32 461 468 506 510 492 477
¥; 46.7 533 492 507 27 538 498 46.8

(a) Determine d; = X; - Y; for 2ach pair of data.

Observation 1 2 3 4 5 6 T 8
d; -22 -01 -31 -39 -21 -28 -06 09

(Type integers or decimals.)

{b) Compute d and sy

d= -1.738 (Round to three decimal places as nesded)
sq= 1.645 (Roundto three decimal places as needad.)
(c) Test if py <0 at the a=0.05 level of significance.

What are the correct null and alternative hypotheses?

Ho g >0 Hp g <0
Hypg <0 Hy: g =0
K Hypg=0 Ho g <0
Hqytpg <0 Hyo pg >0

P-value= 0.010 {Round to three decimal places as needed.)

* Reject the null hypothesis. There is sufficient evidence that py <0 at the a=10.05 level of significance.



To test the belief that sons are taller than their fathers, a student randomly selects 13 fathers who have adult male children. She
records the height of both the father and son in inches and obtains the following data. Are sons taller than their fathers? Use the

o =0.01 level of significance. Note: A normal probability plot and boxplot of the data indicate that the differences are approximately
normally distributed with no outliers.

g Click the icon to view the table of data.

Which conditions must be met by the sample for this test? Select all that apply.

*

The differences are normally distributed or the sample size is large.
The sample size must be large.

* . The sample size is no more than 5% of the population size.

The sampling method results in a dependent sample.

The sampling method results in an independent sample.
Letd, =X, - Y;. Write the hypotheses for the test.
Ho: pg =0
Hyo pg =0
Calculate the test statistic.
tg= - 0.01" (Round to two decimal placas as needed.)
Calculate the P-value.
P-value = 0.496 (Round to three decimal places as needed.)
Should the null hypothesis be rejected?

Do not reject Hy because the P-value is greater than the level of significance. There is not sufficient evidence to conclude that

50ns are taller than their fathers at the 0.01 level of significance.

In randomized, double-blind clinical trials of a new vaccine, monkeys were randomly divided into two groups. Subjects in group 1
received the new vaccine while subjects in group 2 received a control vaccine. After the second dose, 108 of 730 subjects in the
experimental group (group 1) experienced drowsiness as a side effect. After the second dose, 65 of 611 of the subjects in the control
group (group 2) experienced drowsiness as a side effect. Does the evidence suggest that a higher proportion of subjects in group 1
experienced drowsiness as a side effect than subjects in group 2 at the @=0.10 level of significance?

Verify the model requirements. Select all that apply.

The data come from a population that is normally distributed.

*

The sample size is less than 5% of the population size for each sample.

K The samples are independent.

nypy (1-Py) 210 and nyby (1-p;) 210
The samples are dependent.

The sample size is more than 5% of the population size for each sample.
Determine the null and alternative hypotheses.
Hopy = Pa

Hipr = p2

Find the test statistic for this hypothesis test.

226 (Round to two decimal places as needed.)
Determine the P-value for this hypothesis test.
0.012" (Round to three decimal places as neaded.)

Interprat the P-valus.

If the population proportions are equal,  one would expect a sample difference proportion greater than

the one observed in about 12 out of 1000 repetitions of this expariment.
(Rnound tn the nearast intenar as neaded )

*

Reject Hy. There is sufficient evidence to conclude that a higher proportion of subjects in group 1 experienced drowsiness
as a side effect than subjects in group 2 at the a=0.10 level of significance.



