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Math 173 Introduction to Probability and Statistics Midterm Exam

Answer all of the following questions and show enough work that it is clear how you arrived at your
answers. Please put a box around your final answers. You may discuss the problems with other students,
but your written solutions should be your own. Calculators are allowed, but not required. A standard normal
distribution table is provided at the end of the exam. Answers may be left as fractions and/or expressions '
that may contain square-root (v/-), factorial (!), permutation (P;*), and combination (C)) notation, unless
otherwise indicated. Good luck!

1. You are given a sample of n = 6 measurements:

31 31 35 36 38 39

(a) (2 points) What is the median m?
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(b) (4 points) What is the mean Z7
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(c) (2 points) What is the mode M?
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(d) (4 points) What is the variance s*?
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(e) (4 points) What is the standard deviation s7
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2. 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 | .24 .16
B | .36 .24

(a) (4 points) Find P(AU B).

P(Aud) = LAY + 08 - 0(Aa)
t 60 * .'1 - .’LH

(b) (4 points) Find P(A|B)

P(An®) 14
P(ale) = 2 — =, ‘
PR 4 L‘i

(c) (4 points) Are A and B independent? Why?

e
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(d) (4 points) Are A and B mutually exclusive? Why?

Do. Paad) #0O \

3. (4 points) Your band has just recorded 11 songs and is now going to release 8 of them as an album.
How many possible ways are there to choose and order 8 (out of the 11 recorded) songs for the album?
For this question, your answer can be left in terms of factorials (!) but no combination or permution

notation (i.e. C)' or P) is allowed.
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4. Suppose you play a game in which you spin two out of three spinners. The game is played as follows.

e First you spin the spinner labeled FIRST, which will land on A with probability .25 and on B with
probability .75. This is your first spin.

e If the FIRST spinner lands on A, then you spin the spinner labeled A, which will land on WIN
with probability .8 and on LOSE with probability .2. This is your second spin, and the game is
Nnow Over.

e If the FIRST spinner lands on B, then you spin the spinner labeled B, which will land on WIN
with probability .4 and on LOSE with probability .6. This is your second spin, and the game is
now over.

e If your second spin landed on WIN then you win. If your second spin landed on LOSE then you
lose.
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(a) (6 points) What is the probability that you win this game?

P(w) = P(AVP(WIA) + (o) P(w\RY = (2s)(.8) * ()4 = I o9 !
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(b) (6 points) What is the probability that your first spin lands on A, given that you win the game?
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5. (8 points) Medical case histories indicate that different illnesses may produce identical symptoms. Sup-
pose a particular set of symptoms, which we will denote as event H, occurs only when any one of three
illnesses -~ A, B or C - occurs. (For simplicity, we will assum that illnesses A, B, and C are mutually
exclusive.) Studies show these probabilities of getting the three illnesses:

P(A) = .01, P(B)=.005 P(C)=.02
The probabiities of developing the symptoms H, given a specific illness are
P(H|A) = .90, P(H|B)=.95, P(H|C).75.

Assuming that an ill person shows the symptoms H, what is the probability that the person has illness
A?

P (A) PLHVAY P(ANELHLAY
il = e 8
AR PAYP(H\AY + T(e)P(nIBY « P(cNPLnICY
(o N(. 90

I\

(o (90N + (oo YLI5) + (o) (.39

.001

~

~ . %30 Bajes e

KR8

>

LAw oF T1dAac ?m,

6. (4 points) A particular pizzeria sells plain pizzas and pizzas with meat toppings, vegetable toppings, or
both meat and vegetable toppings. Suppose 50% of pizzas sold have meat toppings, 70% have vegetable
toppings, and 20% have no toppings (plain). What percentage of pizzas sold have both meat and
vegetable toppings?
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7. (8 points) An insurance company offers factory workers a one-year life insurance policy for d dollars. If
a worker with insurance has a fatal accident on the job, then the insurance company pays her family
$150,000. Suppose each year 1% of workers at this factory have a fatal accident on the job. If the
insurance company’s expected gain (profit) per policy sold is to be $1,000, what price should they
charge for a one-year policy?

let % = flopr o 1wuMINE  Comiane ( rauoom \mmsto\
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d - 1500 = 1,000

¥
d 3 2,500

8. (5 points) The life span of fruit flies is a continuous, normally distributed random variable with mean
i = 40 days and standard deviation o = 7 days. Find the probability that a fruit fly lives between 38

and 43 days.
P26 ¢ x 43 = P(x ¢43) - PUx ¢ 38
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9. Suppose every time a person goes fishing, they have a 65% chance of catching a fish.

(a) (4 points) If this person goes fishing 7 days in a row, what is the probability that this person catches
a fish on exactly 4 of these days?
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(b) (6 points) If this person goes fishing 30 days in a row, use a normal distribution to approximate
the probability that this person catches a fish on fewer than 15 of these days.

peope (30) (65 ) = 1.5
\w o 1% 6 : -J“fb e \f(%b‘](.bi\(.'w\ 1,618
n= 30
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(¢) (2 points) What “rule of thumb™ allows us to use a normal approximation in part (b)?

s (30\(.5Y= 115 2§ /
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10. (5 points) Two animals are to be randomly selected from a group of 4 goats and 8 sheep. Let = equal
the number of goats selected. Describe the probability distribution for the random variable z by filling
in the following chart with all possible values = and the corresponding probabilities p(z).

0 1 \ L

T

p(x) 4,8 4,8 4,8
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11. (5 points) A random sample of 40 inner tubes produced by a particular manufacturer are tested to see
at what pressure they fail. The sample has mean T = 165 Ibs/in? with a standard deviation of s = 8
Ibs/in®. Acording to Chebyshev’s Theorem, at least how many of the 40 inner tubes tested failed at a

pressure between 149 1bs/in® and 181 Ibs/in? (149 < z < 181)?
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12. (5 points) Suppose you have a music collection of 10,000 songs with an average length of 251 seconds
and a stanfard deviation of 25 seconds. You randomly select 50 songs from your music library. Use the
central limit theorem to approximate the probability that the 50 songs have a total length of more than
3 hours 23 minutes and 20 seconds (i.e. 12,200 seconds).

sampte OB Tl SX wag means i K (50)[151) = 11550
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