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Math 170A: Probability
First Midterm - version 1

e Answer the questions in the spaces provided on the question sheets.

e If you run out of room for an answer, continue on the back of the page
and indicate clearly that you're doing this.

e The last page is intentionally left blank for scratch work, and you may
tear it out of the booklet.

e There are no notes, calculators, or aids of any kind allowed.

e Be sure to present your solution fully and clearly. In particular, if you
are using a theorem, law, or property, please state this.

e The questions are not in order of difficulty, nor are they arranged by
topic.

I have read and understood the above directions.

Signature

Question | Points | Score
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4 24

Total: 100
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1. A fair coin is flipped three times. All tosses are independent.
(a) (8 points) What is the probability that Heads comes up exactly

once?
L = 5 HHH, HTHy o HTT o #HT o TTT, THT2 THH, TTHS
Iﬂ’ =&

Let B = event dhat Heads ocars exacty once

PCHP).= L L g
R )
H’§ LT THTo,TTH'§

(b) (8 points) What is the probability that Heads comes up more often
than Tails?
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(c) (8 points) Given that the first coin comes up Tails, what is the
probability that Heads comes up more often than Tails?
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2. You don’t have to simplify your final answer. For example, an

answer of the form 25 + 22 is fine.

Apex Health Company designed a test for a disease. The disease occurs
in 2% of the population. If a person has the disease, the test comes up
positive 90% of the time, and if a person does not have the disease, the
test comes up positive 10% of the time.

A person is picked at random from the population. Let A be the event
that the person has the disease. The test is performed on this person.
Let B be the event that the test is positive.

(a) (6 points) Find P(A), P(B|A), and P(B|A°).
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(b) (8 points) Find P(B). ;
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Continuation. Here is the text of the question, repeated verbtim:

Apex Health Company designed a test for a disease. The disease occurs in
2% of the population. If a person has the disease, the test comes up positive
90% of the time, and if a person does not have the disease, the test comes
up positive 10% of the time.

A person is picked at random from the population. Let A be the event that
the person has the disease. The test is performed on this person. Let B be
the event that the test is positive.

(c) (8 points) Given that the test result is positive, what is the proba-

bility that the person has the disease? o
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3. Two fair, 6-sided dice are rolled. The rolls are independent. Let D be h
the event that the sum of the numbers on the two dice is 11, F the event = or (a) ’W\g ‘é “)Q

that the sum of the numbers on the two dice is 7, and F' the event that )

the first die shows 1. L ) :c?é"’j) \ C7J 65\1?’“'7‘8
(a) (6 points) Find the probability that F' occurs. o
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(b) (6 points) Find the probability that E occurs.
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(c) (6 points) Find the probability that D occurs.
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(d) (6 points) Are F' and D independent?
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4. There is data on families in the United States, including how many chil-
dren are in each family, the age of the child, the gender of each child,
and the day of the week that each child was born. You may assume that
a child is equally 11kcly to be a girl or a boy, is equally likely to be born
on any of the days of the week, and that the day of birth and gender of
a child are independent of each other and of other children.

(a) (7 points) Consider the collection of families which have exactly two
children. A family is picked at random from this collection. What
is the probability that the family has exactly two boys?

iGEL= Fom'\\{’s Wit ¥1dS

BB B@G \‘(L\ P \> < > l ?\)

G GG /l\' It kid
’j’?"(f{:"#r‘
2
CoE e
)

B = rami % OS2 oS > % sk
|

B tatedy i) 20
PeB== <7) (Y TN e a2 ’3&“ 4

L [ (\ _/ | i)

(b) (7 points) Consider the collection of families with exactly two chil- 5 o+ leqst | woy.
dren, one of whom is a boy. A family is picked at random from this ; >
collection. What is the probability that the family has exactly two
boys? :
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(Continuation of Question 4.)

(c) (7 points) Consider the collection of families with exactly two chil-
dren in which the older child is a boy. A family is chosen at random
from this collection. What is the probability that the family has

exactly two boys?
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(d) (3 points) Consider the collection of families with exactly two chil-
dren in which one of the children is a boy born on a Friday. A family
is chosen at random from this collection. What is the probability

that the family has exactly two boys?
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