Math 153 - Test 3a Name \<eu
November 17, 2016 o Score

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

1. (10 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.

| F F 0O 0 X | | O 0O 0O 0 X X |
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(a) Sketch the complete tree diagram for this experiment. Include the
.probabilities of each path.
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(b) What is the probability of selecting at least one X?

S FX, 0%, X0, X% &

(c) What is the probability of selecting F from the first box or O from the second
box?

2 FF, Fo,FX, 00, X0}
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2. (10 points) In studying the effectiveness of a test preparation course, the following data,
were collected.

Passed Test | Failed Test§
Took Test-Prep Class 137 143 \ 8O

Did not take Test-Prep Class 213 105 3\8
‘ 350 | \M® | 498

A person from this sample is selected at random.

(a) What is the probability that the person passed the test?

350
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(b) What is the probability that the person took the test preparation class and passed
the test?
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(c) What is the probability that the person passed the test given that he/she took
the test preparation class?
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(d) What is the probability that the person took the test preparation class given that
he/she failed the test?
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(e) Are taking the test preparation class and passing the test independent events?
Give support for your answer!
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3. (6 points) Consider the table shown below.
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(a)" Does the table describe a probability distribution? Explain.
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(b) What are unusually small values of z?

@E secause T (X £\\= 6.003x 0.0\3 = 0.0‘\5
' £ 0.05

Rur P(y29) = 0.053 »o0.05

(c) What are unusually large values of z?

-
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4. (4 points) Heights of men are normally distributed with mean 69in and standard
deviation 2.8in. A contractor wishes to determine the height of a basement ceiling
that allows 99.5% of all men to stand without crouching. What would that height be?
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5. (6 points) A candidate for a state senate seat found that in a certain region 68% of
the registered voters recognized her name. Twenty-five registered voters are selected
at random. Let x represent the number of voters in the sample who recognize the

candidate’s name.

(a) What is the mean value of a:‘7
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CL (b) What is the standard deviation in the values of z?
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(c) What are the cutoff values for the unusually small and
unusually large values of z7?

W= 9o x [7-9(9.33) = '13-34
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6. (5 points) The American Automobile Association (AAA) reports that the response
times for vehicle emergency calls are normally distributed with a mean of 25 minutes

and a standard deviation of 4.5 minutes.

(a) What is the probability that a response time will be 18 minutes or less?
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(b) In a sample of 120 calls, about how many will have response times exceeding 32
minutes?
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7. (8 points) A certain Twitter user receives 6 tweets per hour, on average.

(a) What is the probability that the user receives exactly 4 tweets in any given hour?
\
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b) What is the probability that the user receives at least 7 tweets in any given hour?
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(c) What would be an unusually small number of tweets received in any given hour?

U-30s u-afT = 6T —
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d) What is the probablllty that the user receives exactly 150 tweets in any glven
day'7
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8. (6 points) A random number generator generates uniformly distributed random num-
bers between 3 and 8. Let the random variable = represent a randomly generated

number.
P
(a) Sketch the probability density curve for z.

(b) What is the probability that z is between 3 and 5?
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9. (4 points) In a certain heavily polluted lake, 62% of the frogs have unusual deformities.
In a random sample of 30 captured frogs, what is the probability that more than 15
have unusual deformities?
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10. (7 points) Six $1 bills, nine $5 bills, five $10 bills, and two $20 bills are placed into a

box, and one bill is selected at random. Let z be the value of the selected bill. *‘5‘?3
(a) Construct the probability distribution for the random variable . (9*0\ - ‘39
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(b) Find the expected value of x.

W 1(8)+ 5 +/o( )4—30(3@
: @ T

vl &(o.‘\\
N ——

(c) Find the standard deviation in the values of x.
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11. (4 points) Assume z is a random variable in the standard normal distribution
Sketch the standard normal density curve and shade the region under the curve corre-
sponding to the probability P(z < 1.25). Then compute the probability.
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12. (6 points) In a certain city, an automobile dealer finds that used car prices are normally
distributed with mean $8256 and standard deviation $1150. The dealer decides to sell
cars that appeal to the middle 60% of the market in terms of price. Find the minimum
and maximum prices of the cars the dealer will sell.
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Math 153 - Test 3b Name __Key
November 17, 2016 Score _____

Show all work to receive full credit. Supply explanations where necessary. This portion of the
test is due Tuesday, November 22. YOU MUST WORK INDIVIDUALLY ON THIS TEST—YOU
WILL NOT BE GIVEN ANY CREDIT FOR GROUP WORK.

1. (8 points) The mean yearly Medicare Hospital Insurance benefit per person is $4064.
Suppose the benefits are normally distributed with standard deviation $460. A random
sample of 20 patients is obtained.

(a) About how many patients in the sample of 20 have a benefit between $3800 and
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(b) What is the probability that the sample mean is less than $3800.
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(c) What is the probability that the sample mean 15 more than $4100.
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(d) What sample mean is at the 90th percentile?

Lov Neem (O-qO, H0o\, L\("O/\/ja’:j

¥ \||95. 89



2. (10 points) The ages, in years, of the four U.S. presidents when they were assassinated
in office are 56 (Lincoln), 49 (Garfield), 58 (McKinley), and 46 (Kennedy).

(a) Two of the ages are selected at random with replacement. List all possible samples
and find the median of each sample.

156,565 - 56 49,56 ¢ - 59.5 See.86% - 51 $ 46,563 - 5
556,443 - 53.5 749,49 § - M $58,49% - §3.5 ¢ 46,585 - 5a
356,58% - 57 $nq,688- 538.5 S 58,583 - 58 S W, N9 - U7 5
$66,46% - O} $MQ.M6E - N5 § 88,463 - 53 § 96,465 ~ MG

(b) Summarize the sampling distribution in a probability distribution table.
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(c) Find the mean of the sample medians.

\ 830 ': .4 |
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(d) Find the population median.

Yo, 49, 56, 58

5@ _ g9,
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(e) Do the sample medians target the population median? Explain.
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3. (6 points) In the problem above, the sample medians are the same as the sample means
(because the sample size is two!). Find the population mean. Do the sample means
target the population mean? Did you expect this?

Yo+ 94 56 58
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