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Math 119 Test 4A Name: )<QU

1. Suppose a random sample of n = 30 observations is selected from a
population that is normally distributed with a population mean equal
to 2 and a standard deviation of 0.74.

(a) (3 points) What is the mean and standard deviation of the sam-
pling distribution? '
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(b) (3 points) Find the probability that a sample mean exceeds 2.6.
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2. Hypothesis Test LeastWorst airline’s public relations department
says that the airline rarely loses passenger’s luggage. It further claims
that on those rare occasions when luggage is lost, 90% is recovered and
delivered to its owner within 24 hours. A consumer group wants to
test that claim. Assume the conditions of the Central Limit Theorem
are satisfied.
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(a) (2 points) State the null and alternative hypotheses. Use a one- |

sided, 1-Prop-Z-tes
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(b) (2 points) The consumier group surveyed a large number of air
travelers and found that only 103 of 122 people who lost luggage
on LeastWorst were reunited with the missing items by the next
day. What is the z-score associated with the sample proportion?
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(c) (2 pointé) Calculate the p-valte.
e = P2 . 103
e P((’ e . T
= P(z < ‘2-95) = pormal cd¥(~10,-2.05)

=0 0RO

(d) (2 points) What does the p-value Tépresent, in words? ‘TI\_L Pmbq% sl\:\'j
o obtann. a sample preportien as low of lowee than Hhae : .
h ¢ % ; betith e Ghtontd
|03‘ff“; a5Swmny = 090. The. p-val S Pra probatilily Pt l':f‘: ’Oc.ss.g,.}gm or fo ler
4 {12 & waited wtth Hhayr miising fuggoge Litia 2 hours s
I 0‘( r?e (2 points) State the full sentence conclusion of your test.

SI:;CQ ?—"Vﬁ“‘\-e < 0.05 p {‘{:)ecf Hu Gnd CJV\(_lU\(Jse ”Hr\ﬂd"“’%
Q\""Err\ﬁ"?l\’ha. %V\UPOWL'&IS 5 dewe, leastlvorst s 14 ~he Mcaver\g
Cobe \5 lers Yran 70 % '




3. Confidence Interval A random sample of 920 voters in one state
reveals that 506 fayor approval of an issue before the l_egislature.

(a) (2 points) Check that the appropriate cond1t1ons for the 1-Prop-

Z-Interval are satisfied.
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(b) (3 points) Find the standard error of the sampling distribution

of sample proportions for samples of size 920. Approximate your

answer to the thousandths decimal place.
A i
se(f)= (L2
n $

605 Soé
910 " 930 )

P st

g0

[

(c) (3 points) Construct the 98% confidence interval for the true pro-

portion of all voters in the state who favor approval.
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Conﬁdence Interval Independent samples of ny = 800 and ny =
640 observations were selected from binomial populations 1 and 2, and
21 = 337 and x5 = 374 successes were observed. Assuming the appro-
priate assumptions are met, so that the sampling distribution for the
difference between the two sample proportions is a normal distribution.

(a) (4 points) Find the standard error of the sampling distribution
of the difference between sample proportions. Approximate your
answer to the thousandths decimal place.
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(b) (4 points) Construct a 95% confidence interval for the true dif-
ference between the two population proportions
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5. Hypothesis Test A random sample of 200 bolts manufactured
by a machine built by the Acme Company showed 16 defective bolts.
A random sample of 200 bolts manufactured by a machine built by a
. competitor showed 8 defective bolts. Do these data suggest a difference

in the performance of the machine types? Perform a 2-Prop-Z-Test to

find out.
(a) (2 points) State the null and alternative hypotheses.
N2 - =0
Ha : Pi- P)_, i O
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(c) (2 points) Calculate the p-value.
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(d) (2. points) | State the full sentence conclusion of your test.
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6. Citizens living near the Krusty-O factory have recently complained
about the smell coming from the factory. The Environmental Protec-
tion Agency periodically samples exhaust fumes coming from factory
smokestacks and measures levels of carbon dioxide and other pollu-
tants. If they find that the proportion of pollutants is above a certain
amount, say pg, they will shut down the manufacturing process and
fine the factory $150,000. H#,: p= " A p,\,par{—{;HJC PU;{“—‘tm’ry 1ot an
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(b) (2 points) In this context, what is a Type 1I error?
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(¢) (2 points) Which fype of error would the factory owners, the
Krusty family, consider more serious?
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(d) (2 points) Which type of error might customers consider more
serious?

A %Dp.e 4 2vev. (rtinenc l;\/v:_j ngor A Jfq‘“‘i'arg lyaqua( N
| ol b oleatt itk

- !DQ. Prore ‘u\{J.Se‘}' vau, Hw_ Oxc{fo\u{ FO'\%}‘“.@\ :
‘ or addmned



7. (7 points) When a truckload of apples arrives at the Krusty-O Ce-
real factory, a random sample of 225 apples is selected and examined
for bruises, discoloration, and other defects. The whole truckload will
be rejected if more than 5% of the sample is unsatisfactory. Suppose
that in fact 7.5% of the apples on the truck do not meet the desired
standard. What’s the probability that the shipment will be accepted
anyway? ' ’
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1. Suppose a random sample of n = 40 observations is selected from a
population that is normally distributed with a population mean equal
to 3 and a standard deviation of .85:

(a) (3 points) What is the mean and standard deviation of the sam-
pling distribution?
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(b) (3 points) Find the probability that a sample mean exceeds 2.6.
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(c) (3 points) Find the probability that a sample mean is less than
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2. Huypothesis Test ILeastWorst airline’s public relations department
' says that the airline rarely loses passenger’s luggage. It further claims
that on those rare occasions when luggage is lost, 90% is recovered and
delivered to its owner within 24 hours. A consumer group wants to
test that claim. Assume the conditions of the Central Limit Theorem

are satisfied.

(a) (2 points) State the null and alternative hypotheses. Use a one-
sided, 1-Prop-Z-test. .2 p= 0.90 (ar p= 0.‘?{3) |
Ha: F < 0.90
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(b) (2 points) The consumer group surveyed a large number of air

Y= |40 travelers and found that only 140 of 172 people who lost luggage

on LeastWorst were reunited with the missing items by the next
n= 172 }'day. What is the z-score associated with the sample proportion?
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(c) (2 points) Calculate the p-value.
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3. Confidence Interval A random sample of 960 voters in one state
reveals that 506 favor approval of an issue before the legislature.

(a) (2 points) Check that the appropriate conditions for the 1-Prop-
Z-Interval are satisfied.
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(b) (3 points) Find the standard error of the sampling distribution
of sample proportions for samples of size 920. Approximate your

answer to the thousandths decimal place.
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(c) (3 points) Construct the 90% confidence interval for the true pro-

portion of all voters in the state who favor appreval s
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4. Confidence Interval Independent samples of n; = 800 and ny =
640 observations were selected from binomial populations 1 and 2, and
21 = 337 and zy = 374 successes were observed. Assuming the appro-
priate assumptions are met, so that the sampling distribution for the
difference between the two sample proportions is a normal distribution.

(a) (4 points) Find the standard error of the sampling distribution
of the difference between sample proportions. Approximate your -
answer to the thousandths decimal place.
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(b) (4 points) Construct a 95% confidence interval for the true dif-
ference between the two population proportions



Huypothesis Test A random sample of 200 bolts manufactured
by a machine built by the Acme Company showed 14 defective bolts.
A random sample of 200 bolts manufactured by a machine built by a
competitor showed 6 defective bolts. Do these data suggest a difference
in the performance of the machine types? Perform a 2-Prop-Z-Test to

find out.
(a) (2 points e null and alternative hypotheses.
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(b) (2 points) ~ What is the z-score associated with the difference
between the sample proportions?
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(¢) (2 points) Calculate the p-value.
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(d) (2 points) State the full sentence conclusion of your test. )
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6. Citizens living near the Krusty-O factory have recently complained
about the smell coming from the factory. The Environmental Protec-
tion Agency periodically samples exhaust fumes coming from factory
smokestacks and measures levels of carbon dioxide and other pollu-
tants. If they find that the proportion of pollutants is above a certain
amount, say po, they will shut down the manufacturing process and
fine the factory $150,000. ’

(a) (2 points) In this context, what is a Type I error?
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(b) (2 points) In this context, xévhat is a Type II error?

(¢) (2 points) Which f,ype of error would the factory owners, the
Krusty family, consider more serious?

(d) (2 points) Which type of error might customers consider more
serious?




7. (7 points) When a truckload of apples arrives at the Krusty-O Ce-
real factory, a random sample of 225 apples is selected and examined
for bruises, discoloration, and other defects. The whole truckload will
be rejected if more than 5% of the sample is unsatisfactory. Suppose
that in fact 10.5% of the apples on the truck do not meet the desired
standard. What’s the probability that the shipment will be accepted
anyway?
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