Math 153 - Final Exam Name /<€3
May 16, 2013 Score

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

1. (12 points) In a probability experiment, the random variable z has six possible values:
0,1, 2, 3,4, 5. The (incomplete) probability distribution for z is shown below.

P(z)
0.013
0.032
0.044
0.271

0.468
279 «— 0.\74

OW;«DCO[\DI—‘OIH

(a) Determine the missing probability, P(5).

|~ (0.013 +0.033+ 0.04Y4 +0.371 + o.%cp%)

0.\72

(b) Compute the mean value of the random variable.

/é.(._: 3. éf 5 ( CALC\A\_ ATOQ)

(c) Compute the standard deviation in the values of z.

0= |.00\386E5... |
<CALC\ALATBQ.>
o’y (.00

(d) Determine the unusually small and large values of z.

0§ | Arg UNUSUALY SMALL BECAUSE P(xel\) < 5%

THeee Ace No UNUSUALLY LARGE VALUES.



2. (10 points) The diameters of Douglas firs grown for Christmas trees are approximately
normally distributed with mean 4in and standard deviation 1.5in.

(a) About what percent of trees have diameters between 3 and 5 inches?

Noemaled¥ (3,5,4,1.5) & 0.495

(b) About what percent of trees have diameters greater than 6in?

notmaled ¥ (6,99299, 4, 1.5) » 0. 0419

S

(c) In a group of 500 trees, about how many have diameters greater than 6in?

500 x 0.0913 = \:\m@

3. (10 points) According to the Humane Society of the United States, 40% of all U.S.
households own at least one dog. A sample of 15 U.S. households is selected at random.

(a) What is the probability that exactly 8 of the households have at least one dog?

P(x=8) = binomialpdF(15,0.40,8) & 0.118

(b) What is the probability that at least 6 households have at least one dog?

Plx26) = |- P(x<6)= |- Plxes)

|~ binomealcaf (15, 0M0,8) & 0.597

[

(c) In the sample of size 15, what would be an usually large number of households
that have at least one dog?

Ut do = NPt &anq



4. (14 points) A number is randomly selected from the following box of numbers.

| 1 1 1 2 3 3 |

Next, a letter is selected at random from the box corresponding to your number.

[ A A B ] |
Box #1 Box #2 Box #3

(a) Sketch the complete tree diagram associated with this two- -stage experiment. In—
clude the probabilities of each path.

A
, BN - - - - - I
3, | @ 3
B ---- 8
\fa L
C - - - -~
\/(o a . \a
S Va L
D --- 3
Yo 2
- 13

< \ /a Q.
D --- 1a
(b) What is the probability of selectmg the letter A?
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(c) What are the odds against selecting the letter A?
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(d) What is the probability of selecting the letter A or the letter C?

B U
a+\a'\a
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5. (8 points) For cars traveling at 30 miles per hour (mph), the distance required to brake
to a stop is normally distributed with mean 50 ft and standard deviation 8 ft.

(a) What would be considered an unusually large stopping distance?

50+ Q) = COCoF

.‘.’wwma"—

(b) Within what distance can 90% of all cars brake to a stop?

Lo Noema\ ( 0.90, 50, 8> X é(_), 9? ET

6. (16 points) A survey of 60 adult men found that their mean height was 69in. Assume
that the standard deviation of the population is 3.5in.

(a) Is the underlying sampling distribution normal or t? How do you know?

NonA\._, Recause THE P°9‘
STD. Dev R Xnown (ow{ N > 30>

(b) Construct a 95% confidence interval estimate for the mean height of adult men.

ZTnterval a5, ¢T.\s
o= 3.5
x= o (68. 114, ¢9.886)
n= ©0
(c) Determine the sample size required to have a margin of error of £0.25 at the level
a = 0.01. '
. ~ NoH
&= 00\ > o(/g = 0.005 = ZBufy= W Nor‘ma\ (\ O-qQ5) N G
2.676 + 3.5 \5’
O
< o.ad " /3 j /

(d) Suppose the population standard deviation was not known, but the sample size
remained 60. Would the underlying sampling distribution be normal or ¢t? Ex-
plain.

STILL NormAL RecAuse N = 60O > 30.



. (10 points) Suppose college professors at two-year institutions earn an average of
$65,608 per year with a standard deviation of $4000. A sample of 100 two-year-college

professors is randomly selected.

(a) What is the probability the the sample mean is greater than $67,0007

foomal cd F(67000,999999, 65608, =

(b) If your random sample actually produced a sample mean of $67,000, would you
consider that unusual? Explain.

\/as, vmg UNMUSUAL , BECAUSE THE Peoe.Aeu.\-\g

IV pAeT (&) 18 Mmued s Tuan 5 %.

(c) If the sample size was increased to 400, what would happen to your probability
in part (a)? Why?

T wouLs SeT MucH SMAalLee . Ai THE SAMPLe

S\ZE INCRALES, THe SPREAd (N THE SAMpPLING

DU TR (BUTION DECREAIES.

8. (10 points) The five-number summary for a data set is:
Min = 14, @ = 37, Med = 41, Q3 = 43, Max = 50

Compute the cut-off values for outliers. Then construct an example of a modified
boxplot with the given five-number summary. e

1QR = 43-37= 6

.5 xTarR = 9

Q -\.5xIAR = 9B 4 1g AN ouTueR
\ * =

«_ Nb outTuL\ERY ON MPPVL END

¥ —

{ : i N |
L ! f 2 il %
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Q + 1,5x1aR = 54

T




9. (16 points) It has been found that harvested avocados quickly become infested with
fruit flies. The table below shows the percent of infested avocados (y) in a large harvest
x days after they were harvested.

Days after Harvest, = | Precent Infested, y
30
40
45
57
60
75
100

© N O U N =

(a) Compute the linear correlation coefficient, r, and use it to draw a conclusion about
the strength of the linear relationship between x and .

N= O.q(oc\35 Sivee THe \S \lUu:j Clol€E To +\)
WE ConClLude THAT THERE N A &‘mohﬁ

pos\,‘r\va LINGAR CORRELATION.

(b) Compute the corresponding P-value and draw a conclusion about the existence
of a linear relationship. ‘

(o .
owee THis P-vawe ' veey sma,

Px 0.0003133
T RewForCES THE copcLuStend)

ARoVE,.

(c) Find the regression equation and use it to predict the percent of infestation 8 days
after harvest.

% = /84368 + BNTERX

Whe X= 8, 5 83. %70

(d) Use your regression equation to predict how long ago the avocados were harvested
if 85% are infested.

a5 = /8.H368 + 8.1768 x

= X & B8.\4 pays




10. (24 points) A new process has been developed to produce synthetic diamonds. Six
synthetic diamonds are randomly selected from a large batch that were produced by
the new process. Their weights, in karats, are given below.

0.61, 0.52, 048, 0.57, 0.54, 0.46

(a) Find the sample mean and sample standard deviation.

Pt

Y = 0.53 S= 0.055%¢6

et

(b) Using your sample statistics, determine the weights of unusually small and large
diamonds.

Y-93s ¥ 0.418
Y+as % 0.6423

(c) Find a 95% confidence interval estimate for the mean weight of diamonds produced
by the new process.

TIntewval 5% C.X. s |
Hang o (0.47138, 0.58863)
ARoVE

(d) The developers of the process claim that it produces diamonds that weigh more
than 0.5 karats, on average. You wish to test the developer’s claim. What are
your null and alternative hypotheses?

Ciam 2 M >0.5 H, * /IA‘:O-S

Cow‘mm.g CLAtf 3 /L»( £ 0.9 Hi‘. }!f{ >0.5

(e) Test the developer’s claim in part (d) at the level & = 0.05. Find the P-value and
state your conclusion.

T-Test ©.0.1237 » 0.05 = Do neT RejecT

H,
US(vG DATA
L;\tscwa THE EVIDEMCE DOET NOT ,
SupponT THE DeVELoQtRs
(f) How does your confidence interval in part (c) support your conclusion in part (e)?  ¢rati.

Siwee 0:-5 13 conTAInED

v e C. T, we CANNOT RejecT

THe NULLL HypPOoTHESS.
It



11. (10 points) In the United States from 1850 to 2000, there were an average of 17.93
hurricanes per decade.

(a) In any given decade, what is the probability that 13 or fewer hurricanes affect the
United States?

P(x£13) = potstoncdf (17.43,13) & 6.1 6

(b) In any given decade, what is the probably that there are exactly 16 hurricanes?

P(X:\Co) - PoLssomPo\‘F(\“?«“ﬁJ \@) & o;o 8q|

s

(c) In the 1880s, the US was hit by 27 hurricanes. Is this an unusually large number
of hurricanes in a decade?

w+do = /793¢ aJi7.93 x 6.4
Yez, @7 18 unusuauy

12. (10 points) Suppose A and B are events such that P(A) = 0.48, P(B) = 0.55, and \-ARgE.
P(AN B) = 0.264.

(a) Compute P(A).

(b) Compute P(AU B).
P(A)+ P(B)- P(AnB) = 0.MB + 0.85 - 0-9CH
= 0.760
(¢) Compute P(A|B). e

P(anB)  0.964

(d) Are A and B independent? Explain.
\/es) RECAUSE P(A\) = P(A \ B) .

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

oo



