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Practice Test 3 Math 215 Jones Name

You may work with classmates and get help at the Math Lab on this quiz.
Use the given degree of confidence and sample data to construct a confidence interval for the population proportion p. ‘?[7?,53
1) Of 367 randomly selected medical students, 30 said that they planned to work in a rural community. Find a 95’%
confidence interval for the true proportion of all medical students who plan to work in a rural community.
d) (2 Points) What is the critical value needed to calculate a 90% confidnece mterval’ e %
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e) (2 Points) What is the point estimate for the population proportion? LN A O g i “7
f) (2 Points) Show the formula and the values used to calculate the margin of error
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g) (2 Points) Find a 90 percent conﬁdence interval for the proportlon of doctors who plan to“ work in rural )
communities.. -~ F 4 ? < ; a:r / ™7
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h) (4 Points) State the meaning of this confidence interval.
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Provide an appropriate response.
2) Apply the Central Limit Theorem. Samples of size n = 800 are randomly selected from the populatlon of
numbers (§ through 9) produced by a random-number - generator.— 4 | 4 o Hrs
a) If the proportion of edd-numbess {§ found for each sample what type of dlstrlbutlon is the dlstrlbutlon of

the sample proportions? What is it's mean and what isit's standard deviation? _  _ 321
‘ . A 'z P3>3

b) If the mean of the 800-values is found for each of the samples what type of distribution is the distribution of
sample mean? What is the mean and what is the standard deviation of the dlstnbut[on of sampTe m ans?
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Solve the problem.

{

3) A newspaper artlcle about the results of a poll states: "In theory, the results of such a poll, in 99 cases out of 100
should differ by no more than 5 percentage points in either direction from what would have been obtained by
mterv1ewmg all voters in the United States Find the sample 51ze suggested by this statement.
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Provide an appropriate response.

g} 4§ Tell whether the following statistic is a biased or unbiased estimator of a population para

eter:
Un bias ;C!x

Use the given data to find the minimum sample size requlred to estimate the population froportmn

Sample proportion used to estimate a population proportion

L()fﬁj Margin of error: 0.044; confidence level: 95%; p and q unknown iiﬂl (4

‘} & Margin of error: 0.005; confidence level: 99%; from a prior study, p is eshmated by 0.166.

Y IR TR (S f’::m. = 34,747, %
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(5 points) Margin of error: O 008 confidence 1eve1 99%, from a pnor study, p is estimated by 0.139.
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b) Does the size of the population effect the size of the sample needed to make this confidence interval?
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8) a) (2 Pomts) Deﬁne confldence mterval #} n a0
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Use the given degree of confidence and sample data to construct a confidence interval for the population mean [J.
9) A laboratory tested 80 chicken eggs and found that the mean amount of cholesterol was 213 milligrams with

s = 12.8 milligrams. Construct a 95 percent confidence interval for the true > mean cholesterol content, p, of all
such eggs F ‘
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b) (2 Pomts) Suppose a conﬁdence interval is 0.12< p <0.20. Fmd the sample proportlon p and the error
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Provide an approprlate responﬁ

10) What assumption about the parent population is needed to use the t dlsmbuno&“io comptte the margm of error
when n<307?




Solve the problem.
11) The sample data below consists of the heights of 30 randomly selected adults.
You wish to use the data to obtain a conﬁdence mterval estlmate of the populahon mean.
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e) Are confidence interval limits sensitive to outliers?

. 601 669 704 732 652 641
685 692 640 624 669 712
(682) 614 657 725 740 700
658 693 604 724 581 683

60.5 66.4 60.5 713 678 73.2

Use the degree of confidence and sample data to construct a confidence interval for the population proportion p.
12) When 306 college students are randomly selected and surveyed, it is found that 115 own a car. Find the point
estimate for the proportion of college students who own a car, and find a 99% confidence interval for the true

proportion of all college students who own a car. @(\ = 300

What is the point estimate of the populatlon %ropornorﬂ n 30 X = ] §
What is the critical value? % VopE & @éa W ,éz:? ’ )
What is the margin of error? E= AL=. 94

Explain the meaning of the confidence interval.
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around the population p. : . / sl ld - it f’ ¢
13) A political action committee is interested in finding out what kind of popular, support the}}"mlght expect on an
environmental initiative. Similar issues have gotten 91% support. The commlttee will setup a polhng program

to assure 95% confidence that the margm of error is less than 0.07. .= &
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14) (21 Points) A machine in a saw mill cuts pieces of lumber to an average width of u = 4 inches with a standard
deviation o = .05 inches
[o (_g a) (3 Points) Graph the distribution with both an x-axes and a z-axes. Show mean and standard deviation.
! Calculate the z-score of a 4.08 width for a piece of lumber and label on your graph.

b) (3 Points) What is the probability that width is at least 4.08 for a piece of lumber? Show all work. Use proper
probability notation, calculator inputs and shade region with equal area on the graph above.

¢) (3 Points) What width separates the widest 10% of cuts? Show on a new graph.

d) (3 Points) On a given day the insprector samples 16 boards, and finds the sample mean. Find the mean [

and standard deviation Oy of the population of sample means for samples of size n = 16.

e) (3 Points) Find the z-score of a sample mean that is at least x =4.08 inches in the distribution of sample
means.

f) (6 Points) For a sample of size 16, what is the probability that the mean at least x =4.08 inches in the
distribution of sample means? Graph the distribution of sample means when the sample size is 16 with both an
x-axes and a z-axes. Does the data indicate that the machine is working properly.

Use the given degree of confidence and sample data to construct a confidence interval for the population mean p. Assume
that the population has a2 normal distribution.
15) The principal randomly selected six students to take an apntude test. Their scores were:
765 852 779 836 719 886 = |, gtat Tegts TIatevvd —
Determine a 90% confidence interval for the mean score for all students. / g (O B ' (\;;} = 4, z O
a) ) What point estimate of the population mean does this sample give? D ! i
) What is the margm of error? (Show work. Include critical value.)
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d) Find the confidence interval.
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e) Interpret the meaning of this confidence interval. Is the principal reasonable confident that the average of hlS ‘
scores is hlgher than the nahonal average if the natlonal average for the aptltude test is 70 / 2
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Use the given degree of confidence and sample data to find a confidence interval for the populaﬁpgbstand"fa}d deviation o.
Assume that the population has a normal distribution. WM“‘“
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Identify the null hypothesis, alternative hypothesis. Find and graph the point estimate for the population Proportion and
test statistic,. Find the P—value. State your conclusion about the null hypothesis, and final conclusion that addresses the
original clgim }ﬁ pp g |- ?FD{ TesT

@;ccordmg to a seeent poll 53% of Santa Rosans would vote for the incumbent president/However a random

sample of 100 people results in 45% who would vote for the incumbent, test the claim that the actual percentage

> is 53%. Use a 0.10 significance level. T, 56 I=100 o= 4 5

(3 Points) State claim, null and alternate hypothesis. i - T

(3 Points) Find the critical value and graph and shade the critical region. =10

(3 Points) Find the point estimate of the population proportion and it's test statistic.

(3 points) Label these values on your graph.

(5 Points) Clearly state your initial conclusion and your final conclusion so that it is understandable without

knowing statistics.
(5 Pomts) Find and explam the meamng of the P-value. Shade a graph showing the area equal to the p-value.
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18) A poll of 1,068 adult Americans reveals that 513 of the voters surveyed prefer the Democratic candidate for.the
" presidency-Atthe-0-051evel of s significance, test the claim that at le 1east  half of all voters prefer fhe Democrat
(3 Points) State claim and the null and ﬂ?e”“ate‘hyp@ftheﬁlg;

(3 Points) Find the critical value, poifit estimate of the population ] proportion and i 1t s test statistic. (3 pomts)

Label these values.on yéur graph. e,
(5 Points)- {‘Z’learly state your initial conclusion and your final conclusion so that it is understandable withiout
knowmg statistics. .



14) (21 Points) A machine in a saw mill cuts pieces of lumber to an average width of p = 4 inches with a standard
deviation o = .05 inches
; a) (3 Points) Graph the distribution with both an x-axes and a z~axes. Show mean and standard deviation.
, é:,,;! Calculate the z-score of a 4.08 width for a piece of lumber and label on your graph. ;} = 4.7t
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b) (3 Points) What is the probability that width is at least 4.08 for a piece of lumber? Show all work. Use proper
probablhty notation, calculator mputs and shade region with equal area on the graph above.
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d) (3 Points) O a glven day the msprector samples 16 boards, and finds the sample mean. Find the mean [

and standard deviation O3 of the population of sample means for samples of size n = 16.

f) (6 Points) Fora sample of size 16 what is the probablhty that the mean at least x =4.08 inches in the
distribution of sample means? Graph the distribution of sample means when the sample size is 16 with both an
x- axes and a z-axes. Does the data indicate that the machine is working properly. /\ "




Use the given degree of confidence and sample data to construct a confidence interval for the populatlon mean pl. Assume
that the population has a normal distribution. ( f Q{w i uf
15) The principal randomly selected six students to take an aptitude test. Their scores were: :
765 852 779 836 719 886
Determine a 90% confidence interval for the mean score for all students. 7= _ on
a) ) What point estimate of the population mean does this sample give?___ L ~ &= i
b) What is the margin of error? (Show work. Include critical value.)
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¢) Find the confidence interval.
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d) Interpret the rneamng of this confldence mterval

e)Is the prmapal reasonable confident that the average
of his students scores is higher than the national average of 70.

Identify the null hypothesis, alternative hypothesis. Find and graph the point estimate for the population Proportion and
test statistic. Find the P-value. State your conclusion about the null hypothesis, and final conclusion that addresses the
original claim. 2,01 - Yrep# Teat
16) In a random sample of 100 people in Santa Rosa, 45% said they would vote for the incumbent pres1den§
According to a polititian, 53% of Santa Rosans would vote for the incumbent president. C= e Ed
Use the above sample to test the claim that the actual percentage is 53%. Use a 0. 10 significance 1eve1 . % 5 A
&Ias» (3 Points) State claim, null and alternate hypothesis. ﬁ,} 0’ F z 5% % i«f p sl
g} } (3 Points) Find the critical value and graph and shade the critical region. !
% (3 Points) Find the point estimate of the population proportion and it's test statistic.

; (3 points) Label these values on your graph.
(5 Points) Clearly state your initial conclusion and your final conclusion so that it is understandable without
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knowing statistics.
(5 Points) Find and explam the meanmg of the P-value. Shade a graph showmg the ar
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equal to the p-value.




Provide the appropriate answer.

5%2 A8 (4 Points) An entomologist writes an article in a scientific journal which claims that fewer than 19% of male
QV J fireflies are unable to produce light due to a genetic mutation. Identify the Type I error in this context. 2
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Do one of/the following, as appropriate: (a) Find the critical value zq /2, (b) find the critical value ta/2, (o) state that
—
neither the normal nor the t distribution applies.
19) 90%; n =9; 0 = 4.2; population appears to be very skewed. p FoaA
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20) 93%; n = 40; o is known; population appears to be very skewed.
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21) 90%; n =37; o is unknown; population appears to be normally distributed.

Disuwknoan, e £, = TNT (500) = |, 700
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Test the given E:laimzby usgg the P-value method of testing hypothesis. Assume that the sample is a simple random A

sample selected from a normally distributgd population. Include the hypothesis, the test statistic, the p-v?lue, and your ‘
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@} Test the claim that for the adult population of one town, the mean annual salary is given-by-p—=—436,600~
%,:\ Sample data are summarized asn=17, X = $22,298, and s = $ﬂ,200. Use a significance level of a = 0.05.

a) State the claim, null and alternate hypothesis.
% % b b) Graph and shade the critical region. Find the critical value, point estimate of the population mean, and test
: ' statistic. Label these values and areas on your graph above. . S
¢) Explain the meaning of the P-value. Shade a graph showing the area equal to the p-value. S L{, TQA/(
d) Clearly state your initial and final conclusion, - 4 r - 3} @
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Interpret the confidence interval.
.»g»»y % 1#) A random sample of clients at a weight loss center were given a dietary supplement to see if it would promote
A weight loss. The center reported that the 100 clients lost an average of 43 pounds, and that a 95% confidence
mterval for the mean weight loss thls supplement produced has a margin of error of 9 pounds
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Provide an appropriate response.

Y 28) (4 Points) A survey investigation whether the proporhon of employees who commute by car to work is higher
g j than it was five years ago finds a P-value of 0.011. Is it reasonable to conclude that more employees are

commuting by car? Explam the meaning of this P-value.
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e %% % 4 Pomts) Hannah selected a simple random sample of all adults in her town and, based on this sample,
é i constructed a confidence interval for the mean salary of all adults in the town. However, the distribution of
»fi salaries in the town is not exactly normal. Will the conﬁdence interval still give a good estimate of the mean
salary? >
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Provide the appropnate answer.
Zf@ 27 (4 Points) An entomologist writes an article in a scientific journal whlch claims that fewer than 19% of male
fireflies are unable to produce hght duetoa genenc mutatlon Idenhfy the _T,ypel«error in thlS context
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Test the given claim by using the P-value method of testing hypothesis. Assume that the sample is a simple random
sample selected from a normally distributed population. Include the hypothesis, the test statistic, the p-value, and your
conclusion.

23) Test the claim that for the adult population of one town, the mean annual salary is less than p = $30,000.

Sample data are summarized asn =17, X = $22,298, and s = $14,200. Use a significance level of a = 0.05.

a) State the claim, null and alternate hypothesis.

b) Graph and shade the critical region. Find the critical value, point estimate of the population mean, and test sta
Label these values and areas on your graph above.

c) Explain the meaning of the P-value. Shade a graph showmg the area equal to the p~value.

d) Clearly state your initial and final conclusion.



