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Math 173 Introduction to Probability and St

11/7/2018

istics Midterm Exam

L. A population consists of the following five measur

‘

ents.

57,1,2,48%
(a) (4 points) What is the median m for the populatmn” ¥
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(b) (4 points) What is the mean  for the population?
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(c) (4 points) What is the variance o2 for the population?
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(d) (4 points) What is the standard deviation o for the population?
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2. (8 points) Jess, a music publisher, studies the Billboard Top 100 songs and finds that the average song
length is 240 sec, with standard deviation 20 sec. Using!] chebysheff’s rule, she can be sure that at least
how many songs have lengths that lie between 200 280 sec?
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. (8 points) Suppose you own 5 pairs of pants, 6 shirts, and 3 jackets. You are packing for a weekend out
of town and decide to bring 2 pairs of pants, 3 shirts, and 1 ja?‘]Tt. How many possible ways are there

to pack for this trip?
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4. Serial numbers for a particular product consist of 4 distinct digits (out of ten digits, 0-9) arranged in a
particular order.

(a) (4 points) How many distinct serial numbers are there?
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(b) (4 points) How many distinct serial numbers contain only odd digits?
S o O™y 1 1,3,5 3 9
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(c) (4 points) Assuming all serial numbers are equally likely, what is the probability that a serial
number contains only odd digits?
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5. An experiment can result in none, one, or both of the events A and B with the probabilities shown in

the following table. *
A A
B | 42 .18 .60
B°| .24 .$6 .40
(a) (4 points) Find P(A|B). b .54 \_T
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(b) (4 points) Find P(B|A).
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(c) (4 points) Are A and B independent events? Explain briefly.

Iuo.s P(an) # 2(AVP(R) AT F (o) .00
P(ale) # P(A X STA

P(e1a) # P(&) oved # 0

(d) (4 points) Are A and B mutually exclusive events? Explain briefly.

IMO.& fland) # 0 L # o
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6. The following table sumnnarizes data about a population of student commuters on the first day of school.

| Walk Bike Train/Bus _Car
06 .09 TR €
02 .04 18 08

Proportion of population
Proportion that arrive late

(a) (8 points) Overall, what is the probability that a student commuter from this population arrives
late on the first day of school?
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(b) (8 points) Given that a student commuter is late on the first day of school, what is the probability
that they took the train/bus?
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7. (8 points) From experience, a shipping company knows that the cost of delivering a small package is
$12. The company charges $16 for shipment but guarantees to refund the charge if delivery is not made
within 24 hours. Suppose the company fails to deliver 2% of its packages within the 24-hour period. Fill

out the following chart for the probability distribution of the random variable x = profit for delivering
a package and calculate the ezpected value for x.
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8. (8 points) A bowl of nuts contains 8 almonds and 10 peanuts. If you randomly select 5 nuts from the
bowl, what is the probability that you select exactly 3 almonds and 2 peanuts?
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9. When a professional bowler plays a frame, he gets a strike 85% of the time.

(a) (8 points) Find the probability that this bowler gets exactly 7 strikes in 10 frames.
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(b) (8 points) Use a normal approximation to estimate the probability that this bowler gets less than
415 strikes in 500 frames, and state the “rule of thumb’; allows us to use this approximation?
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10. The distribution of salaries of all American high school teachers hes-a mean of p = $58,030 and a
standard deviation of o = $4,500.

(a) (8 points) If an American high school teacher is randomly selected, what is the probability that
their salary is above $60,0007?

P(x >60,000) = 1 - ?(x¢ 60,0007
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(b) (8 points) If a random sample of n = 25 American high school teachers is collected, what is the
probability that the sample mean salary T is above $60,000?

DIS{UBuTen  oF X 13 AL (Slnce, DY Ui oF % 18 l«-\m‘V\o\

! [ 4500
WATH = 4500 4 S.E. = — = P koSSR ‘700
r n Jis§
P( ; >60'0()()\ s 1‘ ?(X :901000\ = 1 - ‘,(k < bO,UOO’.ﬁG'C)SO

Qoo

ot

1 - We< 20889

L - 15¥ = !.O"!b‘

<4

Page 6



