Chapter 6 Review Sheet

1. A study of working couples measures the income X of the husband and the income Y of the wife in a large
number of couples in which both partners are employed. Suppose that you knew the means “x, 4 and the
2 2
variances %x,9y of both variables in the population.
a) Isitreasonable to take the mean of the total income to be #xt 4y ? |s it reasonable to take the
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variance of the total income to be ? 3 [ Iteaas |
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2. Rotter Partners is planning a major investment. The amount of profit X is uncertain, but a probabilistic
estimate gives the following distribution (in millions of dollars):

Profit 1 1.5 2 4 10
Probability | 0.1 0.2 0.4 0.2 0.1
a) Find the mean profit 4., and the standard deviation of the profit.

& . X ) - rn » 5 VAl
"" >'~‘f\;,"‘: “j";’,‘,f;-}{‘;“":‘{,r‘ ,-1’4/.;.“"‘ g: é,ji:,{g

( [-3) +o9.2 (L5L1) 1@ {23 0.9¢( ¥-3)" 301l 19-3) % = e /2
b) Rotter Partners owes |ts source of capital a fee of 200,000 plus 10% if the profits X. So the firm actuaIIy
retains

Y=0.9X-0.2 from the investment. Find the mean and standard deviation of Y.
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3. The time taken by Nick to do his statistics homework follows a normal dlstr/but/on with mean 25 minutes
and standard deviation 5 minutes. Jasmin’s homework time also follows a normal distribution with mean 50

minutes and standard deviation 10 minutes. Nick’s homework completion is independent of Jasmine’s
homework completion.

a) Define the random variable Z to be the difference between the amount of time spent on a randomly

selected assignment of Jasmin’s and a randomly selected assignment of Nick’s. So Z= N —J. Find the
mean and the standard deviation of Z.
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b) Calculate the probablllty that Nick spent longer doing his assignment than Jasmin did. Show your
method clearly.
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4. A random variable X has a probability distribution as follows where m is a positive constant:

X 0 1 2 3
P(X) 2m 3m 13m | 2m
Find the probability that P(X<2.0).
DV 43 118 49 = | m=0.05 P(xZ22.0) = Plo;
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5. A medicine is known to produce side effects in 1 in 7 patients taking it. Suppose a doctor prescribes the medicine to 4

unrelated patients. What is the probability that ... r,: Y Xos ; ;f},; o ¢ ;’*‘f‘l"i\f,

a. none of the patlents W|II develop 5|de effects 01 se(n’ ¥

b. atleast two of the patients will develop side effects.
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c. between 2and4 patuents W|II develop side effects (flnd the exact prob and the normal approximation) %xg PN Y,
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The average number of calories in a Clark candy bar are Normally distributed in a candy bar with mean 200 and standard o o

deviation 15 calories. 35 Clark Bars are selected at random. What is the probability that the average number of calories... O ?r #¥
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a. exceeds 205 calories? ? ( onAidie)
b. falls between 192 and 207 calories? S 1 % e

7. What is the probability that you first roll a “3” on the roll of a fair die on the 5" roll?
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8. Anexperiment consists of rolling a die until a prime number (2, 3, or 5) is observed. Let X = number of rolls required to get the . 7.
first prime number. §
a. Verify that X has a geometric distribution. o [ ] Y Voo M 4 1 !
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b. Construct a probability distribution table to include at least 5 entrles for the probabilities of X Record the

probabilities to four decimal places. p1 b ~! bix_31:/-)
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c. Whatisthe probablllty that the first tlme you roll a prime number is on the 8th roll.
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9. Whatis the probability that it takes you less than 5rolls to roll your first “3”?
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10. Atalocal car dealership, 30% of the cars are manual. What is the probability that ...
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b. youmust sample at Ieast four cars before finding one that is a manual? N f M ;
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Over the holiday’s, Amazon.com shipped many books to various locations. The mean weight of a book shipped was 5 pounds
with a standard deviation of 2.5 pounds. The mean weight of the packaging material was 0.6 pounds with a standard dewatlon
of 0.3. Keep in mind that a box consists of the book and also the packaging material. A 5¢wpc Neo (vraity St b ude f‘! .
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a. Whatis the mean weight of a box? ] ) e
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b. What is the standard deV|at|on ofthe m ight of a box? e
G. What is the probablllty that the mean weight of a box is at most 7"pounds?
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