Math 153 - Test 2 Name K eu
March 8, 2018 “  Score

Show all work to receive full credit. Supply explanations where necessary. You may use your
calculator for all statistical computations.

1. (6 points) When he was president, Barack Obama had a net worth of $3,670,505.
Including him, the 17 members of his executive branch had a mean net worth of
$4,939,455 with a standard deviation of $7,775,948.

(a) Compute the z-score for Obama’s net worth. :
3670505 - 4939455 _
Z= 7775948 "~

(b) Was Obama’s net worth unusual among the executive branch? Explain.

No, UNUSUAL VALUEY HAVE T-SCoreg QreATw ™A QA

or Less THm — Q)

(c) Give the net worth of a person whose worth is only a little bit unusual. Show

. n
work or explain. / LitTrie @ B\gave THAR Q.

K = 4439455 + 9.1 (7775948)
v $81,808,%40)

2. (6 points) The following are the durations (in seconds) of 25 eruptions of Yellowstone’s
Old Faithful geyser. The data are in numerical order.

110 120 178 213 234 234 235 237 240 243
245 245 250 250 251 252 254 255 255 259
260 262 .266 269 273

(a) What value is at the 30th percentile?
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(b) What value is at the 60th percentile?

- 8™ it 951~ 353
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3. (10 points) Survey participants were asked how much time they spend on morning
hygiene and grooming. The following are their responses (in minutes) in numerical
order. Lewwe waLe | Uspee waLe e

4,6, 7, 9,@ 15, 15, 16, 18, 18, 25, 26, 30,@2) 41, 45, 55, 63

Determine the quartiles, the interquartile range, and the cutoff values for outliers.
Then sketch the modified boxplot. (Do all work by hand, but you may check your
work on your calculator.)
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4. (3 points) Which of the following values are NOT probabilities? Circle all that apply.

@ 3/7 0123563  117/117 0 1

5. (3 points) In the 2014 Kentucky Derby, the odds against California Chrome, the win-
ning horse, were 2 : 5. What was the probability of him winning the race?

- 5
Ooey W FAVOR = -F —
5. |2
PQsE = 3*5 7

6. (6 points) Four letters are selected from the word PROBABILITY. In eaeh case, deter-
mine the probability of spelling BABY (in order).

(a) Letter selections are made without replacement. :

S
/B B A ________

(b) Letter selections are made with replacement.

a/\\ \ ~ ’;/ B

$




7. (12 points) The table below shows the results from a company’s pre-employment drug
screening program.

I Positive drug test Negative drug test s

Drug user 44 6 50
Not adruguser | 90 860 Q50
/34 co s
One of the screening subjects is selected at random. 8 | o000

(a) What is the probability that the person tested positive?

/3Y

/000

(b) What is the probability that the person tested positive or is a drug user?

E———————-—

(c) What is the probability that the person tested positive and is a drug user?

U

\.\\_\ - ‘
j060 4.4 070\)

(d) What is the probability that the person is a drug user given that he/she tested
positive?
HY

75:{—' ~ 39-8;‘73/;

(e) What is the probabiliﬁy that the person tested positive given that he/she is a drug

user?
=

(f) Are testing positive and being a drug user independent events? Use probabilities
to support your answer.
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8. (4 points) American adults are selected for a Gallup poll. Let M be the event of
selecting a male, and let R be the event of selecting a Republican. Are the events M

and R disjoint (mutually exclusive)? Explain.

N

NoJ Trwe ARE MALE QE@\)\B\.\(‘.AI\)&‘

-

9. (6 points) About 24% of Americans identify as Republicans. As above, let R be the
event of randomly selecting a Republican from American adults.

(a) What does R represent?

Amwvercan ADU LT

—

R = evedT oF Sgieeming AN
WHe & NOT Repusuicand.

(b) What is a'reasonable approximation for P(R)?

P(R)= \-o0.a4 = 0.7 =C7/Co‘7o

(c) About 10% of Americans are left-handed. Estimate the probability that a ran-
domly selected American adult is a left-handed Republican.

AS&\AM\NS REQU&L\QAM § LewT: Hannen ARE
ANDEQWRWT ...

Pros 13 O.10 x 0.94 = 0.094

10. (6 points) A month is randomly selected, ripped from a calendar, and discarded. Let J =[aM _070 j
be the event that the selected month starts with the letter J. Let N be the event that -
the selected month is November. Are J and N independent? Show work to support

your answer.

P(N) = 5 P(N\VT) = O

Not \ NDERUIDEYT




11. (12 points) Suppose A and B are events such that P(A) = 0.62, P(B) = 0.67, and
P(ANB) =0.22.

(a) Compute P(A).

1= 0.69 =@ |

(b) Compute P(AN A).

fR s e caT) (o

(c) Compute P(AU B).

0.38+0.67 - 0.93 = (0.83 )

(d) Compute P(B|A).

P(AnR) 0,99

PA) 0.38

X {//b. 5 77

(e) Are A and B independent? Explain.

No, D (ia) + D(B)
(&) (gvw)

(f) What are the odds in favor of B?

&7 LT )
P®) = 0.67 = Owt = 547 V33 )



12. (12 points) The probability distribution for the random variable z is shown below.

(a) What two things about the table above show that it is a probability distribution?

@ enen POO g & PROJABILTY O LR 4\
®

Y. P = 0.03 £ 0,16+ 0,47 + 0.31+0.03 = |

(b) What is the mean value of z?

M= /(0.03) + a(o./@+ 3(0.47) + Y (031) + 5 (0.03)

(c) What is the standard deviation in z?
a

| - (6.03) = 3.5
o= [(0.03)+ Y (0.16) + q(0y7)+ /6(0-21) ¥ 35 (0.03) 3.19)

T 0-6875

o= \0.6875 * (0-83 )

(d) Determine all unusual values of z. Show work or explain.

/A-QO’ *" /.49 } A\ URUSUALLY va;ALL
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Posziae VALUES A
Y= a0, 35, 50
13. (8 points) A jar contains 5 quarters and 3 dimes.,/ Two coins are selected without
replacement. Let x represent the value (in cents) of the pair of coins. Determine the

probability distribution for z. 20
Wq QR QA z
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14. (6 points) In a Prince Market Research survey of 2518 motorists, 252 said they made
an obscene gesture in the previous month. = 9966 v\ NoT

(a) If two of the surveyed motorists are randomly seleg’géd wiﬁhout replacement, what
is the probability that both did NOT make an obscene gesture?

3518 X o5\ 7 6337806 ~ 1\84_ /o j

(b) If 20 of the surveyed motorists are randomly selected without replacement, what
is the probability that none of them made an obscene gesture? (Hint: Estimate
the probability using the fact that 20 is fewer than 5% of the population.)
- — — ’
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