Math 1040 Final Exam Form A Introduction to Statistics Fall Semester 2009

Name Instructor

You have 120 minutes for this exam. You may use your calculator and the provided copy of
the textbook formula card. No other notes are permited. This exam will be scored out of 100
points and is worth 25% of your final grade. Each problem is equally weighted.

This exam has two parts
Part | - Ten multiple choice questions
Part Il - Ten open ended questions - you must carefully and completely show your work

INSTRUCTIONS PART I: Questions 1 - 10, Multiple choice. Answer all TEN questions and circle
the correct answer.

1) A quiz consists of 190 true or false questions. If the student guesses on each question,
what is the mean number of correct answers?

A)0
B) 190
C) 95
D) 38

2) The principal at Riverside High School would like to estimate the mean length of time
each day that it takes all the buses to arrive and unload the students. How large a
sample is needed if the principal would like to assert with 99% confidence that the
sample mean is off by, at most, 6 minutes. Assume ¢ = 10 minutes.

A) 20
B) 18
C) 19
D) 21

3) The average score of all golfers for a particular course has a mean of 66 and a standard
deviation of 5. Suppose 100 golfers played the course today. Find the probability that the
average score of the 100 golfers exceeded 67.

A) 0.0228
B) 0.3707
C)0.4772
D) 0.1293



4) A survey of 100 fatal accidents showed that in 32 cases the driver at fault was
inadequately insured. Find a point estimate for p, the population proportion of accidents
where the driver at fault was inadequately insured.

A)0.32
B) 0.68
C) 0.471
D) 0.242

5) Suppose a particular outcome from a random event has a probability of 0.02. Which of
the following statements represents the correct interpretation of this probability?

A) The outcome will never happen.

B) The outcome will certainly happen two times out of every 100 trials.

C) The outcome could happen, or it couldn't, the chances of either result are the same.
D) The outcome is expected to happen about two times out of every 100 trials.

6) If the level of significance is 0.05, and the P-value is 0.043, the decision would be to

A) fail to reject Hg.

B) make no decision because the difference between the level of significance and the
P-value is not statistically significant.

C) use a nonparametric test because normality of the data cannot be established when
the results are close.

D) reject Hp.

7) One of the items on a student survey for an introductory statistics course was "Rate your
intelligence on a scale of 1 to 10." The distribution of this variable for the 100 women in
the class is presented below. What is the probability of randombly selecting a woman
from the class who has an intelligence rating that is LESS than seven?

Intelligence

Rating Count
5 12
6 24
7 38
8 23
9 2
10 1

A)38/100 =0.38
B)(12+24)/100 =0.36
C)(12+24 +38)/100=0.74
D)(23+2+1)/100=0.26
E) None of the above.



8) A researcher obtained a random sample of 100 smokers and a random sample of 100
nonsmokers. After interviewing all 200 participants in the study, the researcher
compared the rate of depression among the smokers with the rate of depression among
nonsmokers. Determine which type of study is described.

A) observational study
B) scientific distribution
C) probability sample
D) experiment

9) The data below are the final exam scores of 10 randomly selected history students and
the number of hours they slept the night before the exam.

Find the equation of the regression line for the given data, reporting coefficients to the
nearest hundredth.

What would be the predicted score for a history student who slept 7 hours the previous
night? Round your answer to the nearest whole number.

Is this a reasonable question?

Hours,x | 3 | 5 |2 | 8| 2| 4|4 ]|5]| 6| 3|
Scores,y | 65|80 |60 |88 |66 |78 | 85|90 |90 |71 ]|

A) §= 5.04x + 56.11; 91; Yes, it is reasonable.

B) §= 5.04x + 56.11; 91; No, it is not reasonable. 7 hours is well outside the scope of
the model.

C) 9: -5.04x + 56.11; 21; No, it is not reasonable. 7 hours is well outside the scope of
the model.

D) §= -5.04x + 56.11; 21; Yes, it is reasonable.

10) To win at LOTTO in a certain state, one must correctly select 6 numbers from a
collection of 50 numbers (one through 50.) The order in which the selections is made
does not matter. How many different selections are possible?

A) 13,983,816
B) 300
C) 720
D) 15,890,700



INSTRUCTIONS PART II: Questions 11 - 20, Short Response. Answer all TEN questions, carefully
and completely showing your work and clearly indicating your answer.

11) Draw a scatter diagram for which r= 1.

/

12) The Environmental Protection Agency (EPA) uses a measure called the Pollutant
Standards Index (PSI) to measure air quality in a city. A PSI reading over 100 indicates
a day when the air quality is considered unhealthy. The measurements represent the
number of days in 1995 that the PSI was over 100 for twenty metropoitan areas in the
U.S. Midwest.

0,0,0,1,1,1,1,1,2,2,3,4,4,4,4,5,7,7,11, 14

Determine the five-number summary for the data.

Construct a boxplot for the data showing outliers if any. You must show all the
calculations neeeded to determine if there are outliers.



13) A local bank needs information concerning the savings account balances of its
customers. A random sample of 16 accounts was checked. The mean balance was
$786.75 with a standard deviation of $156.20. Find a 98% confidence interval for the
true mean. Assume that the account balances are normally distributed. Report your
confidence intervals rounded to the nearest cent.

Find the appropriate critcal value for ty» or zg/2 and report it:

Compute the margin of error (show your work):

Report the confidence interval:

14) The following table records the number of movies released by each distributer in 2008
(from www.the-numbers.com).

DISTRIBUTER MOVIES
Warner Bros. 31
Paramount Pictures 17
Sony Pictures 18
Universal 21
20th Century Fox 24
Buena Vista 19
Lionsgate 19
Fox Searchlight 9
Summit Entertainment 5
Focus Features 8

(a) Determine the mean and median number of movies released by a distributer in
2008. Round your answers to the nearest tenth.

(b) Determine the standard deviation and range of the number of movies released by a
distributer in 2008. Round your answers to the nearest tenth.



Test the given claim using the classical approach to hypothesis testing. Identify the null and
alternative hypotheses, test statistic, critical value(s), conclusion about the null hypothesis,
and final conclusion that addresses the original claim.

15) A local juice manufacturer distributes juice in bottles labeled 32 ounces. A government
agency thinks that the company is cheating its customers. The agency selects 35 of
these bottles, measures their contents, and obtains a sample mean of 31.7 ounces with
a standard deviation of 0.70 ounce. Use a 0.01 significance level to test the agency's
claim that the company is cheating its customers.

Null Hypothesis:
Alternative Hypothesis:

Test Statistic:

Critical Value(s):

Conclusion about the Null Hypothesis:

Conclusion addressing the original claim:



16) A university dean is interested in determining the proportion of students who receive
some sort of financial aid. Rather than examine the records for all students, the dean
randomly selects 200 students and finds that 118 of them are receiving financial aid. Use
a 99% confidence interval to estimate the true proportion of students on financial aid.
Round your result to the nearest hundredth.

Find the appropriate critcal value for ty» or zg/2 and report it:

Compute the margin of error (show your work):

Report the confidence interval:

17) A human gene carries a certain disease from the mother to the child with a probability
rate of 35%. That is, there is a 35% chance that the child becomes infected with the
disease. Suppose a female carrier of the gene has five children. Assume that the
infections of the five children are independent of one another. Find the probability that at
least one of the children get the disease from their mother. Round your answer to the
nearest thousandth.



Test the given claim using the P-value method of hypothesis testing. Identify the null and

alternative hypotheses, test statistic, P-value, conclusion about the null hypothesis, and final

conclusion that addresses the original claim.

18) A card company claims that 80% of all American college students send a card to their

mother on Mother's Day. Suppose you plan to gather your own data to test this claim.
You select a simple random sample of 150 American college students to determine the
proportion of them who send a card to their mother on Mother's Day. Your sample
indicates that 70% of the students sampled send a card to their mother on Mother's Day.
Does this make you accept or reject the card companies claim? Carefully justify your
answer using a 0.05 significance level.

Null Hypothesis:
Alternative Hypothesis:

Test Statistic:

P-value:

Conclusion about the Null Hypothesis:

Conclusion addressing the original claim:



19) Choose the graph that best matches each variable described and write the letter in the
blank.
____ 200 rolls of a fair six-sided die.
__ Heights of randomly selected women aged 18 to 24.

__ Student scores on an extremely difficult 10-problem statistics quiz.
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20) According to Harper's magazine, the time spent by kids in front of the television set per
year can be modeled by a normal distribution with a mean equal to 1500 hours and a
standard deviation equal to 250 hours. What percent of kids watch television for less
than 1200 hours per year?
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You have 120 minutes for this exam. You may use your calculator and the provided copy of
the textbook formula card. No other notes are permited. This exam wi scored out of 100
points and is worth 25% of your final grade.@c_h_ﬁ;blem is equally weighted.

This exam has two parts
Part | - Ten multiple choice questions
Part Il - Ten open ended questions - you must carefully and completely show your work

INSTRUCTIONS PART I: Questions 1 - 10, Multiple choice. Answer all TEN questions and circle
the correct answer. '

1) A quiz consists of 190 true or false questions. If the student guesses on each question,
what is the mean number of correct answers? y
This s < Binomial ?robﬂ\‘ﬂ\“*% L
A)O M_‘: nP ({“ofMU‘“ Card

%190 x
% = o (-5)

D) 38

= A5
2) The principal at Riverside @ol would like to estimate the mean length of time
each day that it takes all the buses to arrive and unload the students. How large a GMO*CVO‘
sample is needed if the principal would like to assert with 99% confidence that the
sample mean is off by, at most, 6 minutes. Assume o = 10 minutes.

a card
A) 20 N = Zo‘/q_ o > (Formula can )
B) 18

©19
D) 21 = 2575 3 12.418  ®° wtnew&(/

3) The average score of all golfers for a particular course has a mean of 66 and a standard
deviation of 5. Suppose 100 golfers played the course today. Find the probability that the
average score of the 100 golfers exceeded 67. — .o is a Ceatya\ Limit+ Theorem CSMPM

\

N .
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B) 0.3707 N\ °o " .
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4) A survey of 100 fatal accidents showed that in 32 cases the driver at fault was
inadequately insured. Find a point estimate for p, the population proportion of accidents

where the driver at fault was inadequately insured. Cnapter 9
@yo.32 AKX (emula card )
B) 0.68 g~ N

€)0.471 . P2 32
D) 0.242 100
5) Suppose a particular outcome from a random event has a probability of 0.02. Which of
the following statements represents the correct interpretation of thig_ probability? QV‘aP‘lerS
0.0L = —
A) The outcome will never happen. oo
B) The outcome will certainly happen two times out of every 100 trials.

C) The outcome could happen, or it couldn't, the chances of either result are the same.
The outcome is expected to happen about two times out of every 100 trials.

6) If the level of significance is 0.05, and the P-value is 0.043, the decision would be to chapter (0
Sace “he PAlye VS smaller srhan twe
A) fail to reject Hy. 3gni Raane lepre| we ch:,’r He .
B) make no decision because the difference between the level of significance and the
P-value is not statistically significant.
C) use a nonparametric test because normality of the data cannot be established when
_the resulis are close.

reject Ho.

7) One of the items on a student survey for an introductory statistics course was "Rate your
intelligence on a scale of 1 to 10." The distribution of this variable for the 100 women in
the class is presented below. What is the probability of randombly selecting a woman

from the class who has an intelligence rating that is LESS than seven? C‘ka <
Intelllgence Count
Rating
5 12
6 24
7 38
8 23
9 2
10 1
38/100=0.38 ?(x 4_%,,?@:%}(?@, 6)
B)Y(12+24)/100 =0.36 424
C) (12 +24 +38) /100 = 0.74 = C?_ >
D)(23+2+1)/100 = 0.26 1

E) None of the above. .36

\)



8) A researcher obtained a random sample of 100 smokers and a random sample of 100
nonsmokers. After interviewing all 200 participants in the study, the researcher
compared the rate of depression among the smokers with the rate of depression among
nonsmokers. Determine which type of study is described. Omp,kj— 1

@observational study
B) scientific distribution
C) probability sample
D) experiment

9) The data below are the final exam scores of 10 randomly selected history students and
the number of hours they slept the night before the exam.
y e 2 cnaptec?

Find the eqqation’ of the regression line,for the given datﬁ, reporting coefficients to the
nearest_frl]mi}dth. 3 Cq\cu(amr/ﬁ;rmvtm Cord\) Y = S.04 x + 5611

What would be the predicted score for a history student who slept 7 hours the previous
. Lces
night? Round your answer to the nearest whole numbep. .04() ¥ SN = 91.39

scal

. "
Is this a reasonable question? ,

Hours,x | 3 | 5| 2| 8|2 ]|]4]| 4|5 ]6]|3|
Scores,y |65 |80 | 60 | 88 | 66 | 78 | 85 | 90 | 90 | 71 |

y=5.04x + 56.11; 91; Yes, it is reasonable. (within Ve scwpe of e obsered @‘Cﬂ%

B) y=5.04x + 56.11; 91; No, it is not reasonable. 7 hours is well outside the scope of
the model.

C) 9: -5.04x + 56.11; 21; No, it is not reasonable. 7 hours is well outside the scope of
the model.

D) §= -5.04x + 56.11; 21; Yes, it is reasonable.

10) To win at LOTTO in a certain state, one must correctly select 6 numbers from a
collection of 50 numbers (one through 50.) The order in which the selections is made
does not matter. How many different selections are possible? Chapte—S
mis 1S o~ combinahins pablem .
A) 13,983,816

L
B) 300 N (fcmula Corcl
C)720 nCe = Tman )
15,890,700

bt = 15,840,700 Calev o)
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INSTRUCTIONS PART II: Questions 11 - 20, Short Response. Answer all TEN questions, carefully
and completely showing your work and clearly indicating your answer.
Chapter

11) Draw a scatter diagram for which r= 1.

N

y

12) The Environmental Protection Agency (EPA) uses a measure called the Pollutant
Standards Index (PSI) to measure air quality in a city. A PSI reading over 100 indicates
a day when the air quality is considered unhealthy. The measurements represent the
number of days in 1995 that the PSI was over 100 for tiwenty metropoitan areas in the
U.S. Midwest. ™ Q! Medwa= 245 ¢ w5 o z/rppff/i;Z
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Determine the five-number summary for the data.
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Construct a boxplot for the data@howing outliers if any:- You must show all the Convl ml)
calculations neeeded to determine i gtliers. (Gmvla cf
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13) A local bank needs information concerning the savings account balances of its Ce pfﬁf Cf
customers. A random sample of 16 accounts was checked. The mean balance was
$786.75 with a standard deviation of $156.20. Find a 98% confidence interval for the

confidence intervals rounded todhe nearest cent.

Find the appropriate critcal value fqr"tg/é\‘or zq2 and report it: 2 02 n=lo
e X=$1%615
Compute the margin of error (show your work): 5 =4 15620
S : S6. 20 NCY i
tdy & = 2wz "‘IF = [0, 0051 87
2 e o, = .01
Z &
Report the confidence interval: - - "
P Sa o M
- Tt
Weorrs = 01608 | (Fecmvie el )

(9635 11,983%:36 )

14) The following table records the number of movies released by each distributer in 2008

(from www.the-numbers.com). Chiyp ter g
DISTRIBUTER MOVIES
Warner Bros. 31
Paramount Pictures 17

Sony Pictures 18
Universal 21

20th Century Fox 24
Buena Vista 19
Lionsgate 19

Fox Searchlight 9
Summit Entertainment D

Focus Features 8

(a) Determine the mean and median number of movies released by a distributer in
2008. Round your answers to the nearest tenth.

e pean (s 17.] moiey releaged

4 ALY d
e median 15 1S FVieS released (&m" la cer \

(b) Determine the standard deviation and range of the number of movies released by a
distributer in 2008. Round your answers to the nearest tenth.

W landac JQ'MH%O/\ IS 7,(5_7 qmovrﬂ relguyed
o is 51757 206 wdvies wased (vl wd )
A-5



Test the given claim using the classical approach to hypothesis testing. Identify the null and
alternative hypotheses, test statistic, critical value(s), conclusion about the null hypothesis,
and final conclusion that addresses the original claim. Chgpte 10
15) A local juice manufacturer distributes juice in bottles labeled 32 ounces. A government
agency thinks that the company is cheating its customers. The agency selects 35 of
these bottles, measures their contents, and obtains a sample mean of 31.7 ounces with
a standard deviation of 0.70 ounce. Use a 0.01 significance level to test the agency's
claim that the company is cheating its customers.

n=73S
A }:— =31.7
T M = 320 z. X S = 0:70
Null Hypothesis: o ° K=0:0]
. £ 320z elar ™M . - _
Alternative Hypothesis: H i }‘A Clarm M <3202
Test Statistic:
, 1.7 -32 B P
._—X___H__o z = —2. 595 ) .
'Z: o = s - 017/ &‘,_,_,, }osiarie ( ’{VWV'\AC:'\ )
T /35 (o
/

Conclusion about the Null Hypothesis: \ ot
Sing e est stabshc of -2.535 falls in e rejechen
Feqy (& < -24491), we REJECT Do .

Conclusion addressing the original claim: , L
The sample  data sugpest i AN C‘y3‘ clatm “that
\H/\Q )\d{ug wm pam/ B CWC{HW I1s C\U{Y) mers Bj
onder filing Hhe botties.
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| | | . | Chepre 7
16) A university dean is interested in determining the proportion of students who receive
some sort of financial aid. Rather than examine the records for all students, the dean
randomly selects 200 students and finds that 118 of them are receiving financial aid. Use
a 99% confidence interval to estimate the true proportion of students on financial aid.

Round your result to the nearest hundredth.

MN=200
Find the appropriate critcal value for ty» ¢r z¢/» and report it: 2 D715 X=1g _ _
/ A;u&‘ Y "OIS(]
‘P pAY
Compute the margin of error (show your work): .
¢ 9?0
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e ol . — ’)OJ
Z”(/z d{ 2
Report the confldenceltlnter\‘/:a)l:1 2 = 2,S7S
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059t ¢,09955

0,50, 0: 68)

17) ATiuman gene carries a certain disease from the mother to the child with a probability
rate of 35%. That is, there is a 35% chance that the child becomes infected with the K4
disease. Suppose a female carrier of the gene has five children. Assume that the Choy et
infections of the five children are independent of one another. Find the probability that at
least one of the children get the disease from their mother. Round your answer to the
nearestthousandth.>

?(oﬁ least ae of S ids j{h If\‘/tdf({)
= |- P (neag of e S ks get afeded )

. _‘35
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Chep tec IO
Test the given claim using the P-value method of hypothesis testing. Identify the null and
alternative hypotheses, test statistic, P-value, conclusion about the null hypothesis, and final
conclusion that addresses the original claim.
18) A card company claims that 80% of all American college students send a card to their

mother on Mother's Day. Suppose you plan to gather your own data to test this claim.

You select a simple random sample of 150 American college students to determine the

proportion of them who send a card to their mother on Mother's Day. Your sample

indicates that 70% of the students sampled send a card to their mother on Mother's Day.

Does this make you accept or reject the card companies claim? Carefully justify your

nswer usin .05 significance level.
answer using a 0.05 significance leve S P:,:go

n=1so
s 0o =~ 0.830 /A daim p =070
Null Hypothesis: Mo & P P e
Alternative Hypothesis: f;° P > 0,80
Test Statistic:
- — ' 0; 70 "Oi 30 - »
’ L = - ==, = =J. 06
27 T 51 & 50(1- 6.30)
’ AGST \f ol im0l (ﬁ)rm\)fcl
= )30 \ ccrc{)
P-value: p.00 1

Pvalpe =0.0010 "

Y
3400 300
Conclusion about the Null Hypothesis: . 3 ' 1 ;
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Chapter A
19) Choose the graph that best matches each variable described and write the letter in the

blank. o
L 200 rolls of a fair six-sided die.  aff¢=<S wnform

_5__ Heights of randomly selected women aged 18 to 24.  appéars neema )

i Student scores on an extremely difficult 10-problem statistics quiz. «p€4¢* (

e h skewec
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20) According to Harper's magazine, the time spent by kids in front of the television set per
year can be modeled by a normal distribution with a mean equal to 1500 hours and a
standard deviation equal to 250 hours. What percent of kids watch television for less
than 1200 hours per year?

0= 2SThrs j)(z—é-]vZO) = 05”5/
O\

120 ! ‘ o T
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