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You must show all work to recieve credit! Cf

Find the indicated probability.

1) (5 Points) If you pick a card from a standard 52 card deck, what is the probability that you get a seven ora @/\L{
heart?
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Find the necessary sample size.

f
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2) (5 Points) Weights of women in one group are normally distributed with a standard deviation of 171b. A A
researcher wishes to estimate the mean weight of all women in this group. Find how large a sample m ust be !

drawn in order to be 90% confident that the sample mean will not differ from the popuianon mean by more
g@ﬂW than 3.2 Ib.
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Solve the prob!erﬁ m\[ ‘ﬂ{)("‘m( 45 \) o

\/‘\ 3) (10 Points) My son has a 1950s era electric train. It has 4 unique passenger cars and 5 unique freight cars.
Three cars are selected by Trevor at random and he arranges them behind the engine.

i
in how many ways can 3 cars be selected from this group of 9 cars? ,»;& C:/l\

In how many ways can 3 cars be selected and arranged from this group of 9 cars?

In how many wayscan 3 of the 4 passenger cars be selected and arranged? ni-

It 3 cars are randomly selected without replacement from the 9 cars, find the probability that the selected cars

will consist of all passenger cars. B a)jv vy 28 _ lw:@% : gf.{l .
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“f\ 4) (5 Points) Suppose you pay 31 00 to roll a fair die with the understanding that you will get back $3.00 for- ﬁ(/t [D
rolling.a 1 or a4, nothing otherwise. What is your expected value? - :
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‘/5) (10 Points) The amount of snowfall falling in a certain mountain range is normally distributed with a mean of
74 inches, and a standard deviation of 12 inches. Show graphs of the normal distribution with a labeled x-axes
for each of the parts below. =74 = |

0\\)What is the probability thatthe amount of snow fallin any given year will exceed 77 }nches ,, \)
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Construct the indicated confidence interval for the difference between the two populatmn means. Assume that the

assumptions and conditions for inference have been met.
6) (10 Points) The table below gives information concerning the gasoline mileage for random samples of trucks of

two different types. Find a 95% confidence interval for the difference in the means gy - gy

;‘i/
o
c‘\) S&mp QTI\’\ bervel |Brand X Brand Y
a1 Numberof Trucks | 50 50
\%JCOELSJ Mean mileage 20551, 243 = ’2((»
‘\ Standard Deviation|. 2.3=§, 1.8 .. a
MQ%“ Ponle ! ~ g
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a) Whatisthe pomtestlmateforthe difference in the milage? )\/ ...yz'
Sk
b) Use themmiﬁa and the table to find the margin of error for this confidence interval
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) Find the confidence interval using Qo h your calculation above and your calculator.
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d) Interpret the meaning of this confidence interva!.
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Find the indicated probability.

7) An airline estimates that 98% of people booked on their flights actually show up. If the airline books 67 people

on a flight for which the maximum number is 65, what isthe probability that the number of people who show
up will exceed the capacxty of the plane‘? :

S~ (5 pomts) How many people does the airline expect to show up? Whatis the mean and standard deviation of
/ 6\\5 this binomial proability distribution? §Q 53

| V»n@ L7 98= LSt = Expeated \Va we = E )

o=neg = {o7 A0z =[l15]

b (5 points) Use the binomial distribution to fill in the table BinomialPDF(n,p). Draw the right tail of the (LMQ, /
binomial probabmty dlstrlbutlon
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&) (5 points) Find the probability that the number of people who show up will exceed the capacity of the plane? éJ (7, L}
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@ Ci\ (5 points) Use the normal distribution wuth a continuity correction to find the probability that the number of ;
6\L\ people who show up wdl exceed the capacity of the plane? Draw and label the normal dlStHbUthﬂ needed. § é éﬂ
&
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\@5(5 points) Isisappropriate to use the normal approximation for this problem?
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Find the P-value for the indicated hypothesis test.

\/" 8) (20 Points) A manufacturer claims that at most 6% of its fax machines are defective. Inarandom sample of
’ 125 such fax machines, 8% are defective. Do all ﬂve steps for the hypothosis test and then find the P-value fora

test of the manufacturer's claim. W44 ¥ &
(5 Points) State the null and alternate hypothosis. Graph and shade the critical region. Find the critical value.
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{5 Pomts) Find the test statistic, and the pomt estlmate of the population propomon oot
.,

{5 Points) Find the P-value and exp!am the meaning of the P-value. Shade a graph showing the area equal to

the p-value. -
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(5 Points) If the test g’ave an incorrect conclusion, what type of error have you made Type | or Type 1I? Explain
what this means in the context of this quest:on Explain how you could reduce the chances of makmg this type
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Perform the required hypothesis test for two population means. Assume that the conditions and asysumptions for
inference are satisfied.

9) (25 Points) A coach usesa new technigque in training middle distance runners. The times for 8 different athletes

to run 800 meters before and after this training are shown below. . L
aftr T Test on g thapt 3
M U‘Pﬁs\% iy Athlete A B ¢ D E F G H

Time beforetraining : L

(seconds) 119.6 1149 1199 108.6 119.7 1187 1126 116.3 l

Time after training )

( (seconds), 1102 113.6 1175 109.4 117.9 1083 109.0 1124 {;‘ - d
Grova o1 bod 94 >0 = faster = Tmprovecl SH P L.'g wL\ L=

(7 Points) Fillin the summary statistics. Draw aside by side box plot of the data.

. - Before : After 2 pom Stat Stodk Plot
Mean Ui d 12,3
Minimum - |0g- b 108:2 (’“\ 'P{D’J’ l
at s [09.2 "
Median ~ TS i.a .
Q3 - Ll by U5.55 @ ] \ H Plot
Maximum 144,49 [17.5 ' *
Standard deviation . _4.0] . 3.77 Qrmener} f SRS S

lio: LS 120

(3 Pomts) After Reviewing the descriptive statistics above, write a sentance comparing their center and spread {
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. Test the claim that the training helps toﬂmﬁr,o.vé the athietes' times for the 800 meters? ng A{
[

' Perform a test at the 5% significance level.
(6 Points) State the null-and alternate hypothosis. Graph and shade the critical region. Find the critical value.
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(6 Points) Find the test statistxc. Give the initial conclusion to your hypothosis test. - - L -y L ’3{)
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Perform the appropriate chi-square test and state your conclusion.

\/,/ 10) (30 Points) Use a 0.01 significance level to test the claim that the proportion of men who plan to vote in the next
election is the same as the proportion of women who plan to vote. 300 men and 300 women were randomly
selected and asked whether they planned to vote in the next election. The results relating the observed
frequencies for intension to vote by gender are shown below. /‘Zf”"‘ p :
|Men  Women Rt Taud Yk ( ine
g “4% Plan to vote

LY
170 185 O{._IUI

o

Do not plan tovote} 130 J15 \
o P (7 = (row =)ol =)= (2~ Hz-1)=|

(5 Points)- State the null and alternate hypothosxs Graph and shade the critical ngtOﬂ Fmd the critical value.
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{5 Points) Find the matrix of expected values and the test statlstlc State your initial conclusion. Wlé-»
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(5 Pomts) Clearly state yourfmalconclus:on oW .
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P"} Perfcrm an appropriate hypothosis test of the claim that the propornon of men who plan to vote inthe
N next election is the same as the proportion:of women who p!an to vote. Perform the test at the .01

significance level. Q r\:)[ . Q 2 ‘;:\'(

(5 Points) State the nulland alternate hy othosm Graph and shade the critical region. Find the critical value.
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(5 Points) Find the test statistic, and a point estimate for the difference between the proportion of men who
plan to vote in the next election and the proportion of women who plan to vote in the next election .
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{5 Points) Clearly state your final conc!usnon ,
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Solve the problem.
_~11) (33 Points) Periodically during the last two and a half years my husband has gone out to do capacity runsto

\/ determine the range of his Electric Mustang. The paired data below consist of battery age in years and the
range of my husband's EV in'miles.

'AGE (years)]02 03 0.8 10 12 151718 2.025 L“'Rfi—rjﬁﬁ’é“

Range (miles) | 87 35 35 34 10 29 31 33 32 29
a) (3 Points) At the 5% level of significance, do the data provide sufficient evidence of an asscciation between

fL the age of the batteries and the range of the car?r = = 244 " =_ :(aal <Table A-lb (r[ < r
% 01 Isthereas:gnmcant linear corrolation? Yes No

) (3 Points) Make a scatter plot of this data. ‘ﬁw .
(3 Points) Find the equation for and graph the regression line. DZ’W\X pile : ' \/ - 3?7{;; ~7.5%

) (3 Points) Based on the above data what is the best predicted range for the car after 3 years.
b -

»zja‘»m\f@mé%% U—zﬁ e
- 32,7 = mean o+ Range i
\/ 3 \{f} ‘,&{im »J kﬂ | Y

o n. (X-von)
d

_ One of the batteries died and}'had to be exchanged. One of the capacity runs was done right before this
"~ happened. The data value that corresponds to this run is an outlier. Remove it and redo the test for correlation.

Ly _vears|02 03 08 10 15 17182025 ), ’Zﬁﬁ Te st = 5]

\_2 Range { 37 35 35 34 29 31 33 32 29..
¢) (3 Points) At the 5% levelof significance, do the data provide sufficient evidence of an association between %
[rl=[-.g4g) = @4g > bl

age and range 2 Teble A=
\w/ ~glg . bols TR
isthereasxgnmcanthnearcorrolatxon’i Yes ‘
(b f) (3 Points) Find the equatlonfor the@mn line. Y Q"'\Q’X’ %é 7 ‘._.. BX .
367-3(5y= A7

a) (3 Points) Find the best predict ed range for the car after 3 years. \/

({ >< h) (3 Points) lnterpretthe slope of this regress:on line. / o
s coch pidihional yeon -'( M“w(ff o
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b/}/f ﬁtﬁmf AL
X i) (3 Points) Find and interpret the meanmg of r2 =.
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’ L{ (6 Points) Find a 95% prediction interval for the range of the car after 3 years. (Se=1.57). Should the battery
}? 0 company replaced my husbhands battenes because they did not live up to their guarenteed capacxty Of 80% Of __ ewmwme
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Construct a boxplot for the given data. include values of the 5-number summary in all boxplets.

“) @) The weekly salaries (in dollars) of 24 randomly selected employees of a com pany are shown below. Constructa

boxplot for the data set. M ned\D Ql = 51D Med = 708 Q =225
310 320 450 460 470 500?520 540
580 600 650 7001710 840 870 900 Moy = 3700
1000 1200}1 2501300 1400 1720 2500 3700 .
V\IV\"3'0 e et .
. : i k
— e |
Solve the problem. 0 sl £o800 : gﬁé’@ 4000

12)

A researcher wishes to estimate the proportion of fish in a certain lake that are inedible due to poHutlon of the
lake. How large a sample should be tested in order to be 95 percent confident that the true proportion of

\9} /\ '2/ inedible fish is estlmated to v«vdlﬂtwhgn 0.087 . 9 w /"f/é\‘?jf: c22 %
Z“/z‘ é S\ Qé> ( ﬂ??

. =150, 0b 7‘? = (e [« 6D

P

Rownd uf |
A two-sample z-test for two population proportions is to be performed using the P-value approach. The null
hypothesisis H p'P1=Py and the alternativeis H a‘P1*Py .Use the given sample data to find the P-value for the

hypothesis test. Give an interpretation of the p-value.

£3 ) A poll reported that 41 of 100 men surveyed were in favor of increased security at airports, while 35 of 140
women were in favor of increased security. Isthere a dm‘erence between the proport:on of men and women

who support an increase in apport.security? e ¥, = 4 Y, = =2
Q\sl” a) (2 Points) State the null and dlternate hypothosis. ?F@@ % f % ! oo 1 14D
b} (3 Points) Graph and shade the critical region. Ny = ! s
D ’ P‘ b( - lag
IS A 4,,7;“ : \\I?f?%jb ) P‘Z«

-l 0 O b %» A, z,z’?
c) (5 Pomts) Find a point estlmate for the difference in the population propomons the critical value, and test
statxsttc Labelthese on your graph and shade the critical region.
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d) (5 points) Find the p- va!ue drawanew graph and label this area. Explain the meaning of this p- value S, ML
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Estimate the indicated probability by using thé normal distribution as an approximation to the binomial distribution.
18) A multiple choice test consists of 40 questions. Each question has 4 possible answers of which one is correct. If X

ldf all answers are random guesses, estimate the probability of getting at least 20% correct.
a) What is the mean and standard deviation of the binomial dlsmbutlon used for this problem o
U=np=40-,25=10 O={neg =|402:.75 = & 137
b) What proportion do we expect her to get right and what proportioin did she get right in tms sample?
Exa=p =10

¢) What is the proability that we see a sample with 20% or more correct guesses out of Zn? ’{0?
Use the binomial Distribution.

PIxz8) = éw‘fﬂ“\
f

4 { i § £
= .3l SD
Use the Normal Distribution with a continuity correction. : 2

v l qoas 2 9z \‘i’_‘
/PN (}( Z?wSX? Y\C«dg(f[’s/q. '?.‘f/ [O; ””70?} ol @g\ﬂ?ﬁ

Perform the appropriate chi-square test and state your conclusion.

lg ) Decide whether or not the conditions and assumptsons for inference with a chi-square test are satisfied. M

Explain your answer. r‘ >SS V{M alf e dlio

@ ors @ n - fﬂég{;&mﬁﬂv‘éﬁﬂ

Use the sample data below to test whether car color affects the likelihood of being in an accident. Use a
significance level of 0.01. Show your matrix of expected values and clearly state how the result of this

hypothosis test applies to this problem. ol o o
[Red Blue White Dﬁﬁx /;Lb}jOTS /X =,429

_ Car has been in Aval ITEaT) - ) = Xe;}ﬂ,{i
az,%c.fﬁ] . accident |{28 33 36 [@Q ; Z_J} *i’ﬂ%««' K\D*\/CJW@ = B0 =0
e Car has not been T el et N~ 2 E-T
L inaccident|| 23 22 30 K coOT df = Cr=1(e o

‘f«*% 5“0 ?}7;2 A Eﬁ’, ply
ot (P[lw A
L 2. 2D 10) Exp = [B] 22,2 B4 28,9 e)) @Bt : .50
Provide an appropriate response. T{ NSE ‘o SKP?Q’M“L “H\{&’;'% Fracfdt wTs &f@ e@*&&éw i {30

. 17) Explain what is meant by the coefficient of determination, r2. Give an example to support your result.
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“9) ‘@ The violent crime rate (number of violent crimes per 100,000 residents) is investigated for nine U.S. cities for the
years 1990 and 2000 to see if there has been a change Use a significance level of 0.05.

oty __|Alsjclojelrlaln]l TTedd s k3
Violent crime rate| - ‘ SR
in 1990 325(250{199|785(645(259|855 679 301 L*l
Violent crime rate -
in 2000 379]355{175|925|750{405{1005{302}455 I'"Z» 4
YR L nengal 7 &»@wm 48

Is there evidence that the violent crime rate has incresed? (Clearly write out each of the 5 steps of your
hypothosis test and state your conclusion in terms of the question asked.) :

a) (2 Points) State the null and alternate hypothosis.

b) (3 Points) Graph and shade the critical region.
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(v Jc = m\jT( 0%, ,m ~1.86 Z8ed e

c) (5 Points) Find a point estimate for the population mean of the difference, the critical value, and test statls’uc

Label these on your graph and shade the critical region. - 4%
di“' gf‘ EJ" é .»."’“ (7 {T g Q
)(5 points) Fmd the p-value, draw a new graph and label this area. Explam the meanmg of thls p value. § 4 ﬁ)
5 Pomts Clearl state your conclusion. - -G 0
ma&:é“? ba s w 1
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If yoil had mistakenly treated these data as two independent samples instead of matched pairs. The
mgmﬂcance test would have found no 31gnmcant dlfferece’? Explain why the results are so different.

ol A ;.
”, Mgmi & f*rf +Le

Fmd the mean and standard dewatmn of the given probability d:strlbutlon '7:&.9 NV u{y{j
i

) @:}'The random variable x’is the number of houses sold by a realtor in a single month ‘at the Sendsom s Real Estate
office. lts pro{babmty distribution is as follows. "
mean__: e~ Standard deviation_ 72, L - v“]
Find the probability that a realator sells 5 or more homes, _Plxzs 5 = ., 1 (‘f;% P2 @
Is it unusual for a realtor to sell 5 or more housesina month? the_ o, g L PiXE 3 Z 03

Houses Sold (x) | Probability (F;(zz)t Vs e l&r f-i 3 ,4_1.2.

0.01

012

0.16

0.01
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21) (27 Points) The sample data below give the homework grades and final class grades as percentages for
10 statistics students,
a) (3 Points) At the 5% level of significance, do the data pxovxde sufﬁcxent evidence that homework score
is a good predictor of course grade? Qb ggi -, & g‘;g 3= 869 ;;;3 <, Bl

o LR L

Is there a significant linear correlation? Yes
b) (3 Points) Make a scatter plot of this data.

f@g@fﬁg bl

%\ﬁ*@%ﬁi £ ?ﬁﬁmqug?ﬂ x)
09+ -
] 08+
f 07+
i 0.6+
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¢} (3 Points) What is the regression equation? Z - '%&f% ab@

d) (3 Points) Find the best predicted course grade for student with a homework grade of 0.85.

€)(3 Points) Remove the two outliers. Without these two students test at the 5% level of significance, if
the data provide sufficient evidence that homework score is a good predictor of course grade? N ‘7
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Is there a significant linear correlation?@ No r= eggéﬂ r=_* ifg
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f) (3 Points) Find the equation for the regression line and graph it above._*
&

g) (3 Points) Find the best predicted course grade for student with a homework grade of 0.85.__* ﬁg ‘W‘”w

h) (3 points) Place this point on your graph and label it.

i) (3 points) Find the slope of the regression line and what it means.

)3 points) Discuss the significance of the outliers and whether the data should be analyzed with or
without the outliers.
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Perform the indicated goodness-of-fit test.
18) Among the four northwestern states, Washington has 51% of the total population, Oregon has 30%,
Idaho has 11%, and Montana has 8%. A market researcher selects a sample of 1000 subjects, with 450 in
Washington, 340 in Oregon, 150 in Idaho, and 60 in Montana. At the 0.05 significance level, test the
claim that the sample of 1000 subjects has a distribution that agrees with the distribution of state
populations. What kind of sampling method is this researcher using?
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Provide an appropriate response.
19) Four independent samples of 100 values each are randomly drawn from populatlons that are normally

distributed with equal variances. You wish to test the claim that g1 = pp = 13 = pa.
i) If you test the 1nd1v1dua1 claims pug = {2, 1 =13, H1 =14, . . pg ti4, how many ways can you
pair off the 4 means? 4 Ci = le f}j = M N ;w
i) Assume that the tests are mdependent and that for each test of equahty between two means, there is
a 0.99 probability of not making a type I error. If all possible pairs of means are tested for equaht what
is the probability of making at least one type I errors? { ; >
iii) If you use analysis of variance to test the claim that uy = pz p3 p4 at the 0.01 level of 51gn1f1cance,
what is the probability of not makmg a type I error?
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> Of the 23 flrstjyear%nale students at State U. admitted from Jim Thorpe ng}’\”Sc hool, 8 were offered baseball
scholarships and 7 were offered football scholarships. The University admissions committee looked at the students’

composite ACT scores (shown in the table), wondering if the University was lowering their standards for athletes.

Assuming that this group of students is representative of all admitted students, what do you think? Test an

appropriate hypothesis and state your conclusion. :

Composite ACT Score j § L]

Baseball | Non-athletes | Football o

25 21 22

22 27 21
19 29 24
25 26 27

24
25
24
23

30 19




Perform the required t-test for the slope of the regression line and state your conclusion. ﬁf
Points)The sample data below give the homework grades and final class grades as percentages for 18 %gﬂ

statistics students. '
Homework Score| Final Grade
68 71
89 81
.95 96
25 95
.65 75
.89 83
99 52
91 92
.84 .90

a) (3 Points) At the 5% level of significance, do the data provide sufficient evidence that homework score is -
a good predlctor of course grade? A
o
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b) (&p@mtsj‘ Is there a significant linear correlation? Yes Qﬁ.@/j = f %‘;g = T v é}’ —
¢) (3 Points) Find the best predicted course grade for student w1th a homework grade 0£.0:85" ;g - gi / N i
d) (3 Points) Make a scatter plot of this data. Ve w / §Y - A
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e) (3 Points) Remove the two outliers. Without these two students test at the 5% level of significance, if

the data provide sufficient evidence that homework score is a good predictor of course grade?
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Is there a significant linear correlaﬁon’wy No

f) (3 Points) Find the equation for the regression line and graph it. &
g) (3 Points) Find the best predicted course grade for student with a homework grade of &85 v 7
AN~ 20 b59(gs) =, €5 4
% = .94+ 5o 2

h) (3 points) Place this point on your graph and label it. o 7
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