Statistics 300 Name: SU (U.‘{( v~ Summer 2012
Instructor: Lawrence C. Larsen M/Tu/W/Th 8:00 - 10:45 a.m.
Exam #1

(5 points; 6 minutes)
1. A small ferry boat carries people and cars across a river. The boat can carry 10 people but
only 2 cars. Four cars are waiting to cross the river -- 1 is Red, 1 is Green, 1 is Blue, and 1 is White.
The car owners all claim to have arrived at the same time, so the ferry boat operator decides
to pick one at random to get on the boat first and another at random to get on the boat second.

(a) List the sample space for the operators’ procedure (e.g. G,W)
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{b) What is the probability that the Red car will be picked to get on the ferry boat.
{Note: All the elements in the sample space are equally likely.)
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{7 points; 7 minutes)
2, Given: X ~ Binomial(n = 2000, p = 0.72) and Y ~ Binomial(n = 800, p = 0.44)
Which would be more unusual, X =139%92 orY = 378 ?
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(12 points; 10 minutes)
3. Use the dataset at the bottom of this page to answer parts (a), (b) and (c).
There are 180 values in the dataset, in rows of 10, sorted from the smallest
at the top left to the largest at the bottom right.

(a) What percentile is represented by the value 1087 ?

e e o ralues < (087
L %/? = [dﬁﬁ( all Jaltres o0

:’f;ﬁ (60 = 22.2

at is the value of the rcentile, P7s 7
b) What is th I f th Tsmpe tile, P

k=75 [ocaton = L = f{,’ﬁf) (= );g’g ’(/3‘&:' (wﬁw& #, so - )

value ot L=Jgg is 28
L= =[36 (5 \-;-,35? L @ Pfg,

(c) Using the number line helnw make a Boxplot to represent the distri
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/4. For each of the underlined segments in the situations below, select the appropriate term from
the list provided and write it in the blank next to the description or situation. Choose the term
that is best connected to the underlined text in the description or situation.

Terms: 1. randomization 5. placebo 9. parameter
2. replication 6. block 10. statistic
3. confounding 7. experimental unit 11. population
4. blinding 8. treatment 12, {no term)
(a.) An experiment is done to estimate the average of the responses TP u,@lcll,“ O (l 'r)
J ¥

of all autistic children to large doses of vitamins. The study involved

800 autistic children in each of 5 age groups. In each age group, 200 children were given a pill
with no vitamins, 200 a pill with the standard dose, and 200 a pill with a large dose. Children
stayed in their family homes, and each family believed their child was receiving the "large dose".
Cameras in each home recorded the behavior of each child which was scored on a "20 point scale”
for "severity of autism”. Conclusions were based on the difference between the average score

of the large dose group and the average score of the standard dose group. The study could not
control for the possible effects of unique factors in each household that may also affect autism.

(b.) An experiment is done to estimate the average of the fesponses &ﬂ;{—thcﬂ ("J)

of all autistic children to large doses of vitamins. The study invaolved

600 autistic children in each of 5§ age groups. In each age group, 200 children were given a pill

with no vitamins, 200 a pill with the standard dose, and 200 a pill with a large dose. Children

stayed in their family homes, and each family believed their child was receiving the "large dose".
Cameras in each home recorded the behavior of each child which was scored on a "20 point scale”
for "severity of autism”. Conclusions were based on the difference between the average score

of the large dose group and the average score of the standard dose group. The study could not
control for the possible effects of unique factors in each household that may also affect autism.

(c.) An experiment is done to estimate the average of the responses BIDCkS (G)
of all autistic children to large doses of vitamins. The study involved

800 autistic children in each of 5 age groups. [n each age group, 200 children were given a pill

with no vitamins, 200 a pill with the standard dose, and 200 a pill with a large dose. Children

stayed in their family homes, and each family believed their child was receiving the "large dose".

Cameras in each home recorded the behavior of each child which was scored on a "20 point scale”

for "severity of autism”. Conclusions were based on the difference between the average score

of the large dose group and the average score of the standard dose group. The study could not

control for the possible effects of unique factors in each household that may also affect autism.

(d.) An experiment is done to estimate the average of the responses 'J(ffi:{,TILm.f’ vL'l’é (5' \
of all autistic children to large doses of vitamins. The study involved i
G00 autistic children in each of 5 age groups. In each age group, 200 children were given a pill

with no vitamins, 200 a pill with the standard dose, and 200 a pill with a large dose. Children

stayed in their family homes, and each family believed their child was receiving the "large dose".

Cameras in each home recorded the behavior of each child which was scored on a "20 point scale”

for "severity of autism". Conclusions were based on the difference between the average score

of the large dose group and the average score of the standard dose group. The study could not

control for the possible effects of unique factors in each household that may also affect autism.
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6. For each of the discrete probability distributions below, calculate the mean, variance, and
standard deviation.

(a) x| P %« B(X) = .M%T’ b))
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(9 points; 6 minutes)
7. Use the data below to complete the frequency distribution .

Fa ; Cumulative
‘&]J,Uﬁi(rfﬁg Class Limits Relative Cumulative Relative
Lower Upper Tally | Frequency| Frequency | Frequency | Freguency
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Data: /E-?’ 24 s M 58 LS
A 5T 46 56 2 30
20 59
Q O = the class width. 2— 5-_ = boundary between

3{:‘ = the lower class limit for class #2.

/_‘f = the frequency of class #3.

class 1 and class 2.
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{4 points; 6 minutes)
8. The American Association of Realtors wants to estimate the percentage of all single-family
homes in the USA that have more than two bathrooms. For this purpose, the Association takes
a random sample of 8000 addresses for single-family homes and determines the number of
bathrooms in each of these homes. There were 976 homes with more than two bathrooms,
so the estimate for all single family homes in the USA is 12.2%.

(a) What is the population of interest in this situation?
e Mumbor o badhroems w each o fhe
s;}?@ wsule mig}'ﬁ pomes o the U5 H“U

(b) What is the parameter of interest in this situation?
the % 4 Ane S’Nq’f@_"uém.;{%j bemgs Tle
¥ .
LSA !M\{ 7 have peve Thaw” 2 bath roows.

{c) What statistic was used In this situation?

the % % $00D Aawjﬁmé sl bowes Epa
e The UsA Hud hawe mSe than & 6athrrrms.

(d) Was a sample or a census used for this study, and why did you choose your answer?
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(14 points; 10 minutes)
9. Forthe sample of data given below, provide the formula (expression) or description of calculation
(not how to use the calculator) for each statistic listed and also provide the value of each statistic.
The mean and standard deviation must be calculated using your calculator's "statistics mode".

Statistic Formula / Description Value
Data: Sy
_ Standard deviation ‘j__ i'q ’f}‘z _3{ j?q{ Y
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9. A sample of 2500 data values were collected in a random sample. A graph of the distribution

shows it is bell-shaped. Of the 2500 data values, 68" are between 160 and 340. Use these facis
to estimate the percent of the data that are between 70 and 430.
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{3 points; 3 minutes)
10. A final exam in statistics must have 10 out of 16 possible problems. If the professor decides to
choose the 10 problems at random and arrange them in a random order, how many different ways

cuuldﬁaet_es;:::w% 71!1 ﬁNLL&W I«hﬂkf’ﬁ HMM So
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(3 points; 3 minutes)
11. A statistics exam will have 2 different versions so students will be discouraged from trying to cheat
If the class has 40 students and half will be assigned to each of the two versions, how many different

ways could the professor divide the class into two groups?
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(S poipgts; 4 minutes)
:ﬁrﬁ-{ different statistics professor likes multiple choice problems. That professor gives an exam that
has 10 problems with 4 possible answers in each one.

(a) If a student decides to use the calculator's random number function to guess on each problem
what is the probability that the student will guess the correct answer on exactly 4 of the -
10 problems? ([} 0y 0eted. preblein, The s e:ﬁ{‘s gevess s Comect or [ cxfﬂ*r*c.f -

Ranpwn. clszes =2 i;ug{.efwﬁﬂ&n—f' Thew awe [0 Fné{gﬁ fo f\«-fa&é:
Clrotdl  Plawacty o ot 10) = €, (0,550,155 = /o, ML |

= 0,25 2 e vl

0.7 WLk
b) If a student decides to use the calculator's random number function to guess on each problem,
what is the probability that the student will guess the correct answer on at least one of the

‘% 10 problems? ,
p(comect)= 0,25 P(ﬂ“} (s e {f.{}’ﬂ“t.’f/'{L) =
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{3 points; 4 minutes)
14. For the study described below, select the appropriate statistical terms from the li provided
and write thenhjn the blanks, choose the term that is best connected to the undgrlined text.

Terms: 1. randomization 5. placebo
2. replicati 6. block
3. confoundi 7. experimental unit
4. blinding 8. treatment
Write the selected term \
a. A total of 60 children were intluded in a study of a new medication.
The study used 30 similar dirls and 30 similar boys that already used

the standard medication gvery day. In the study, 10 boys and 10 girls
were given a "medicatioh” that had no effect at all, 10 boys and 10 girls
were glyen the standayd medication, and 10 boys and 10 girls were
given the new medicgtion. So, each child received one of the three
types of medicationy Before the study began, each child was equally
likely to be'gssigngd to each one of the medications. To prevent "bias",
neither the childreén nor the experimenters knew which medication

each child was being given.

b. A total of 60 ghildten were included in a study of a new medication.
There were 30 girls\and 30 boys in the study, who were already using

the standapd medicatjon every day. In the study, 10 boys and 10 girls
were given a "medication” that had no effect at all, 10 boys and 10 aqirls

gre gj .u dication, and 10 boys and 10 girls were
given the new medicatlon, So, each child recelved one of the three
types of medication. Beforg the study began, each child was equally
likely to be assigned to each'one of the medications. To prevent "bias",
neither the children nor the experimenters knew which medication
each child was being given.

c. A total of 60 children were included, in a study of a new medication.
There were 30 girls and 30 boys in the study, who were already using
the standard medication every day. In\the study, 10 boys and 10 girls
were given a "medication” that had no &ffect at all, 10 boys and 10 girls
were given the standard medication, and\10 boys and 10 girls were
given the new medication. So, gach child received one of the three
types of medication. Before the study begah, each child was equally
likely to be assigned to each one of the meditations. To prevent "bias”,
neither the children nor the experimenters knelw which medication
each child was being given.
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15. Circle the correct choice in each box in relation to the underlined text.

Are the data ... 7 Are the data ... 7

ericans i work Qualitative Nominal Interval
Whe :a Quantitative and Discrete
s {auamtitztve andreontinuous _|ordinal Ratio)

e

C %g#tm/' Nominal  Interval
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Quantitative and continuous
L

j g X {@if/ ;Mtlﬂ

¢. The total profit of all i
companies t asoline to Qualitative Mominal Interval
Ame s who drive to work today. (| Quantitative and Discrete — /Q
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/‘?Lw ar 2

Gese n.L
mwmq b nak ﬁﬂ%.

{3 points; 3 minutes)
16. A standard California license plate for a car has 4 numbers (digits) and 3 letters in the

format "DLLLDDD™. Each D can be a digit from 0 through 9 and each L can be any one 1
of the 26 letters In our alphabet. How many different standard license plates are possibl K

all twe 3 _letler wurt ke 72 Same.

0 C 26 >0 o p _ (260,00

{3 points; 3 minutes)
17. A bowl contains 20 jelly beans. Five are "Cherry", 8 are "Orange", 2 are "Lemon" and 5 are "Grape".
What is the probability if 3 jelly beans are taken out of the bowl (and

not put back in between picks)? \
et :W’-'UC‘Z(/ the iémm_jﬂ Leaus wil
8 me not fewun, ot ucd
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(8 points; 8 minutes)
18. Use the information in the table to answer the probability questions (a) - (c).

Teacher at a ...
Number of Years Elemon\h Junior High /
at Current Job SéH High | School | Cglle Total
0 to 5 years I 72 102 116
6 to 10 years (/ 92 106
> 10 years 114 118
Total 317/ 308 340 67 J."J 1239
@_ p‘h\) /

(a) What is the probability that someone picked at random from the individuals in this table will
be a teacher who has been at their current job for > 10 years?

{tg hat is the probability that someone picked at random from the individuals in this table will
will be a High School Teacher given that the person has be eir current job for 6 to10 years?

Use only i E‘E/D(%Z:;ﬁ‘ rowe (g = 0,277

’P(ﬂrte) aedB)  196/12 oo peq  (To6 PN
-'—-—-—_.___,________.—--f‘/:

(E = “Vhae —— L — =,

pis) e 128 f132g (239 25 —\ S

(c hat isthe probability that someone picked at random from the individuals in this table will
be someone who teaches at an Elementary School or College or has been at their current

job for 6 to10 years? (M- [af'ﬂ
E?Ei (ﬂj NNEZ \ Jof
| 23¢ .’ﬂtf (229 ﬁ? / ‘!;1.3? |
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