STAT 1450, Exam #2, Fall 2013 Name KEY

Instructions: Show all work. You may use the attached formula sheet or your calculator, however, if you
use your calculator, state the functions you used and the arguments entered, or | will not be able to give
you partial credit. Round all probabilities to 2 decimal places (up to 4 significant figures) or use exact
values. Round other values as appropriate.

1. Explain the difference between an empirical probability and a theoretical probability. (6 points)
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2. If the probability (\)f event A occurring is 47%, answer the following:
a. Whatis the p|"obability that event A will not occur? (3 points)

554

b. " What are the 0dds against A? (4 points)
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3. Suppose that you flip a coin 4 times, and that the coin is fair.
a. How many ways can you come up with to get exactly two heads and two tails? (5 points)
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b. What is the probability of getting exactly two heads? (4 points)
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4. Define an independent event. Give an example of two events that are independent. (6 points)

L ewers are |

7""“/’”‘%"*&"’%6“"‘

MMz‘W%&MM 672%9%.«»%/4.
Ex. WWSMM @ gurer Lo o

e, ek

6 cacdy (O datopof ppalbe fle office

5. Define a mutually exclusive or disjoint event. Give an example of two events that are mutually exclusive.

(6 points)
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Answer questions 6-8 based on the table below.

Blue Eyes Green Eyes Brown Eyes Total
No credit cards | 12 15 T 49
1 credit card 17 23 45 85
2 or more credit | 91 82 135 308
cards
Total 120 120 202 442

6. Find the probability that a randomly selected person in this sample has blue eyes. (5 points)
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7. Find the probability that a randomly selected person in this sample has both green eyes and 2 or

more credit cards. (7 points)
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8. Find the probability that a randomly selected person in this sample has either brown eyes or 1
credit card. (8 points)
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9. Give an example of a random variable that is discrete, and one that is continuous. Be sure to
label which is which. (6 points)
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10. Determine if the following table presents a probability distribution. Why or why not? (6 points)
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11. The following table does represent a discrete probability distribution. Find the mean and the
standard deviation. (12 points)
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P(x)
0.16
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12, Suppose that the probability of having a girl is 51%.
a. Calculate the probability of having no more than three girls if a family has 14 children. (7 points)

bmom;ﬂca{{ (/4, S, 3) =024 2.41°%

b. What s the probability of having exactly 7 girls in a family of 14 children? (5 points)
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13. Suppose that 24% of M&M'’s candies are blue. Suppose that you buy a packet of 20 candies that
has no blue candies in it. Find the mean and the standard deviation of blue candies in a 20-
candy packet. Is getting no blue candies unusual? (10 points)
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14. Between 1 p.m. and 4 p.m. the number of cars arriving at the pick-up window of a certain
McDonald’s averages car for every ten minutes. Use this information to compute the following:
a.  How many cars should the pick-up window see every hour, on average? (3 points)

2

i Ui
b.  What is the probability that the pick-up window will have 10 cars or moreg‘n any giverhﬁay?
(6 points)
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15. Why is it not posi;sible to calculate the probability of getting an IQ score of exactly 120? (6 points)
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16. Find the area (probability) under the standard normal curve associated with the following z-
scores. (4 points each)
a. Greaterthan z=0.4

Normaledd (4, €99) = . 344ST..  34.46%

b. Lessthan z=1.32
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C. Betweenz=-0.7 and z=2.1
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17. Find the x-values associated with the following probabilities, given the mean is H=26 and the
standard deviation 0=3.6. (5 points each)
a. This x-value is greater than 75% of the data.

invnov. (LTS, 26,3.6) = 28.4%

b. This x-value is less than 1% of the data.

inveom (.00, 26, 2.6) = |7, (2

c. We are 95% confident that the next randomly selected data point will be between what two
x-values? (equally spaced on either side of the mean)

wpper = invnorm (478, 26, 5.0)
Jower = inyinoms (.05, 26,3.6)

(1g.a4 , 33.06)

d. Ifacertain x-value is greater than 35% of the population, calculate this value by hand using
the z-score z=-.3853,
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18. The state of Vermont, according to one study, has a mean 1Q \Of 117, based on a sample of 1000
randomly selected people from Vermont. The standard deviation for the 1Q test givenis 15, (7

points each)
a. Find the con‘ﬁdence interval for the mean 1Q in Vermont. ?s‘%
1.96 %, 4343 = . 1296
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b.  What does this suggest about the likelihood that people in Vermont actually score higher on
IQ tests than in other parts of the country? Is 117 unusual if the mean 1Q really is 100?
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19. Define an unbiased estimator. Give an example of a biased estimator. (6 points)
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Stat 1450 Formulas

Unit 2
Class Width = 12X~ min
#Helasses

Class Midpoint = w
Unit 3

Range = maximum — minimum

Coefficient of Variation = % 100%
X

Chebyshev’s Theorem:

At least 1- 7:7 of the data lje within % standard

deviations of the mean.

IQR=Q;~Q;
_ X—mean Xx— U
Z-SCore = =
stdev o
Unit 4

P(A or B) = P(A) + P(B) — P(A and B)

P(A and B) =P(A) * P(B) if A and B are
independent events

P(A and B) = P(A) * P(B|A) if A and B are
dependent events

P(complement of E) = 1-P(E)
P(at least 1) = 1-P(none)

P(AandB)

PAB) = — )

Unit 5
Binomial: H=NP 0= yrpg g=1-p

Poisson: o = \/;:

Unit 6

Unit 7

Proportions:
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Unit 8

Hypothesis Testing:
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Proportions = z =
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