Math 153 - Test 2 Name <e3
October 18, 2012 Score

Show all work to receive full credit. Supply explanations where necessary.

1. (4 points) A nationally administered test has a mean of 500 and a standard deviation
of 100. If your standardized score (z-score) on the test was 1.8, what was your actual
test score?
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2. (5 points) Compute z-scores to determine which z-value has the higher relative position
in its data set.

x = 85, where mean = 72 and standard deviation = 8
T = 93, where mean = 87 and standard deviation = 5

85-73
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3. (6 points) The boxplot shown below describes a certain collection of data. Find ap-
proximate values for the median, first and third quartiles, and the interquartile range.
Based on your approximations, what would be the cutoff values for outliers?
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4. (9 points) Refer to the ammonium ion concentration data.

(a) Find the percentile for the value 3.0.

a
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(b) Find the value of the 90th percentile.
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(c) Find the value of the 65th percentile.

x\oo = 65 = K=33.5
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5. (4 points) When Fred went to work at the liquor store, he wondered how good he
was at guessing customers’ ages. For the first 43 customers, Fred guessed correctly 29
times.

(a) Estimate the probability that Fred guesses correctly.
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(b) Is your estimate a theoretical, experimental, geometric, or subjective probability?
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6. (10 points) Refer to the ammonium ion concentration data.

(a) Determine the three quartiles.

MED\AM = Qa = ' = 3.99
Q,
Q3

[3TH vawue = 3.0
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(b) Determine the interquartile range.

IQR = \_\‘(7_ 3;0 = \-‘7

(c) Determine the cut-off values for any outliers.

\.5x IQQ= Qv55
Q,- 1.5x TAR = 0.45

&3-\- 1.5 x LARR = 7-35
(d) Identify the outliers (if any).
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(e) On the attached graph paper, construct the modified boxplot.
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7. (9 points) A letter is selected at random from the first box and placed into the second
box. Then a letter is selected at random from the second box. The outcomes are
recorded as ordered pairs of letters such as (a, b).

| a a a b b ¢ | | a a b b b b |

(a) Find the sample space for this experiment.

S (a,a), (a,b) , (s,a), (o),
(c,), (6,%), Cee) §

(b) Is each outcome in your sample space equally likely? Explain.

No, (c,c) s Far Less Licey THAW (a,a)

oR Q\Qab> .

(c) Let X be the event of drawing the letter b from the first box. What is X7

3—( = ot b trom \*T @ox
25 (aa), (ab), (aa), (b)), (o)’

(d) Let Y be the event of drawing the letter ¢ from the second box. What is X UY?

X or 7/ = b From VT or C Frem Qe
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(e) What is X NY?
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8. (4 points) Given the probabilities P(A) = 0.43 and P(B) = 0.59, Sally concluded that
P(AU B) = 0.43 + 0.59 = 1.02. What are two things you would say to Sally?

@ SALUS HAaS 3°T To Re UOQ""’S VEcAULE A

PRO@A@;(L\T"‘:& CANMNOT EXCEEDR '&.

@ SA“‘& NEEDS TO UIE 7.'/-/6‘ FormutA ?
P(AuR) = P(4) + P(B) - P(AnR)

9. (3 points) If the odds against Big Joe Smasher winning the fight are 9 to 4, what is
the probability of his winning?

q
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2
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10. (4 points) Three lower case letters of the English alphabet are selected without re-
placement. How many different 3-letter permutations are possible?

Ak 8534 = L\& OO \

11. (4 points) A scientist is labelling his samples with 7-letter sequences consisting of 4-X’s,
2-Y’s and 1-Z (XYYXZXX, for example). How many different sequences are possible?
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12. (10 points) Suppose A and B are events such that P(A) = 0.52, P(B) = 0.36, and
P(AUB) = 0.68.

(a) Compute P(B).

\— 0.3C = Lo (p\{
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(b) Compute P(AN B). .
0.6%= 0.5+ 0.64 - P(AaR)
= P(An%\

(c) Compute P(A|B).

P(An%} 6.48 P .

Plare)- " P(r) | 0.6Y L¢~751

(d) Are A and B independent? Explain.

No, P(AVR) = 0.75 = 0.53 = P(A)

(e) What are the odds in favor of A?

i

PW esa [sa 3
P(R)  J-o8a |48 /A |

13. (6 points) There are 50 US Senators. A four person committee is to be formed.

(a) How many 4-person committees are possible?

c 50 1
5o L‘ = L/(p!q{ = B3O BOO(
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(b) How many of those 4-person committees include Senator Dick Durbin?
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14. (6 points) A fair, six-sided die is rolled three times. What is the probability that at
least one 5 is rolled?

5 &8 5 135
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15. (10 points) Box One contains 2 red marbles and 3 blue marbles. Box Two contains 5
blue marbles and 2 green marbles. A marble is selected at random from Box One and
placed into Box Two. Then a marble is selected at random from Box Two.

(a) Sketch the complete tree diagram for this experiment. Include the probabilities

of each path. 3
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(b) What is the probability of drawing a blue marble from Box Two?

1o N 1%
Ho Yo -

(c) What is the probability of drawing a blue marble from Box One or a green marble
from Box Two?

& \8 4 o8
Yo vo Ho Ho

(d) What is the probability of drawing a blue marble from Box Two given that a blue
marble was drawn from Box One?

b
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16. (6 points) The numbers of students at a certain college are described in the table below.

| Female Male |
Part-time | 2112 1408 | 3530 ToTaL oF
Full-time 1746 1164 2910

— (30
o
A college student is selected at random. 2858 3573

(a) What is the probability that the student is a female?

358
6430

(b) What is the probability that the student is a part-time student?

3580
G430

(c) What is the probability that the student is a female, part-time student?

aild

st ———

LH30

(d) What is the probability that the student is a female given that the student is
part-time?

(e) Are being a female student and being a part-time student independent events?
Use some of your results from above to support your answer.
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17. (Extra Credit—5 points) In a group of ten iPods, there are two that do not work.
From the group of ten, three iPods are selected at random. Let the random variable
x represent the number of iPods in the sample that do not work. Find the probability
distribution for z. Then find the mean and standard deviation for the variable .

X Taves THeee PosSSiBle VALUEY : O, \, Q

- “»,

P x=0) 8¢ _ Je | 7 | )
X=0) = C Y '5 ! You CouLd
1o -3 | \ ( .
. ' [ Also Use
c.. . |
Plx=1) = 8a"at . 2%9 753% =775-'\ l A Tree O
C ,
lo >3 /30 — | 3e-r TueEse .,
/D(Xs 9\) = SC\.‘_\.&EQ - —%_ = "L—
/o CB B /80 ‘,{’5~‘
X P(x)
R
&€
O \ 15
i
\ a_
\ \S
\
& | 15

o
—
ol
~
_‘_
—
ol
~_~
+
(VD)
VRN
ol
~—
"
oo
T
(o
i 3

/v \7 2 2
\ 1 'Lm-<ﬂ_)=,\\~-§_\,=-—
o= o(r\%,“r N\S)*qk\ﬁu 15 \ a5 7
2% .



Concentration of Ammonium lons in 50 Samples

(In Percentages)

1.412.3/2.4/2.6/2.6/2.7/2.7/2.8/2.8| 2.9

2.9129/3.0|13.1|13.1|3.2|3.3|3.4/3.5| 3.5

3.6/3.7|3.7|3.9|3.9|/4.0/4.0/4.1|4.1| 4.2

42142144/45/46/4.6/4.6/4.7/4.8| 4.8

4.8(4.9|5.2|5.2/5.5/5.6|5.7/6.5/7.0/13.3




‘#bew

PR

A'O'ﬁ

wa 7.0

o

164}
[
«3

(2

Wy

ﬁfihtf—“reeGraphPaper.com .

v



