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Multiple Choice
1. According to the Central Limit Theorem which of the following are true?

l. The larger the sample, the larger the spread in the sampling distribution.
Il. The larger the sample, the larger the center in the sampling distribution.
[Il.The larger the sample, the closer to normal is the shape of the sampling
distribution.

@ land Il (b)land Il (d) I, 11, and Il (e) None of the above

2. The Burger Joint believes that 80 percent of all students on a particular
campus prefer their hamburgers served at the campus grill. The owner of the
Burger Joint decides to give a taste to a sample of 225 students. What is the
probability that at least 183 of the students in the sample prefer the hamburger
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3. John is an expert horseshoe thrower who misses only 15% of the time. —3/4 ® 0-19('10®= 60
Choose the expression that correctly represents the probability John will miss

fewer than 50 times if he throws 400 horseshoes. 560 \_
P(pes )= normclf (-1614,50, 60 | 1:8)

ormalcdf(-E99, 50, 60, 7.14) Assompbons =1Ta
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(c) normalpdf(-E99, 50, 400, 7.14) ? 1t o
(d) normalpdf(-E99, 50, 60, 7.14) () n(1~9)> 3102 1g i

(e) normalcdf(-E99, 50, 400, 7.14) o 4004,0% of all his Hacows

4. Atire manufacturer claims that its tires will last an average of 40,000 miles
with a standard deviation of 3,000 miles. Forty-nine tires were placed on test,
and the average failure was recorded. The probability that the average value of
failure miles is between 39,500 and 40,000 is

(a) 0.1790 = K0,000
(b) 0.8790
(c) 0.1210 g = 3600

d) 06210
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5. Shown below is a distribution with mean 12.262 and standard deviation 9.610

200} One hundred samples of size 9 are drawn from this
! population, and the sample means are recorded.
Which of the following is most likely to represent this
distribution of sample means?
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6. A population that is bimodal and is skewed to the left has a mean of 120 and a
standard deviation of 32. What is the probability that a sample of size 60 will
have a mean less than 110?

a) 0.0059 v} -
_0078 ?(X < \\0) = Nov mal c«\r} (—\5‘7‘1, l lo) [;20) 31/@)
C) 0.0102
(d) 0.3783
(e) Cannot be determined since the population is not normal

7. Heights of fourth graders are normally distributed with a mean of 52 inches
and a standard deviation of 3.5 inches. For a research project, you plan to
measure a simple random sample of 30 fourth graders. For samples such as
yours, 10% of the samples should have an average height below what number?

(a) 47.52 inches )
51.18 inches X =i Norn (O.l 54, 35/0%)
c) 51.85 inches /
(d) 52.82 inches
(e) 56.48 inches



Free Response (4 pts. each)
1. (2007 Q3) Big Town Fisheries recently stocked a new lake in a city park with

2,000 fish of various sizes. The distribution of the lengths of these fish is
approximately normal.

(a) Big Town Fisheries claims that the mean length of the fish is 8 inches. If the
claim is true, which of the following would be more likely?

» Arandom sample of 15 fish having a mean length that is greater than 10 inches
or
» Arandom sample of 50 fish having a mean length that is greater than 10 inches

Justify your answer.
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(b) Suppose the standard deviation of the sampling distribution of the sample
mean for random samples of size 50 is 0.3 inch. If the mean length of the fish is 8
inches, use the normal distribution to compute the probability that a random
sample of 50 fish will have a mean length less than 7.5 inches.

M=% %203 (n=)

P3¢ 18): monicit (149 15 ¢ 03)0.048

(c) Suppose the distribution of fish lengths in this lake was non-normal but had
the same mean and standard deviation. Would it still be appropriate to use the
normal distribution to compute the probability in part (b)? Justify your answer.

Yes, (LT says tr 50 35 locge enogh (5(523@



2. Some biologists believe the evolution of handedness is linked to complex
behaviors such as tool-use. Under this theory, handedness would be genetically
passed on from parents to children. That is, left-handed parents would be more
likely to have left-handed children than right-handed parents. An alternate theory
asserts that handedness should be random, with left- and right-handedness
equally likely. In a recent study using a simple random sample of n=76 right-
handed parents, 50 of the children born were right-handed.

Suppose handedness is a random occurrence with either hand equally likely to
be dominant, implying that the probability of a right-handed offspring is p=0.5.

(&) Show that it is reasonable to approximate the sampling distribution of p using
a normal distribution.
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(b) Assuming left- and right-handed children are equally likely from right-handed
parents, what is the probability of observing at least 50 right-handed children in a
sample of 767

o(3o50)=2(373)
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