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Part 1:  Multiple Choice.  Circle the letter corresponding to the best answer.
1.
Which of the following pairs of events are disjoint (mutually exclusive)?


(a)
A:  the odd numbers;  B:  the number 5


(b)
A:  the even numbers;  B:  the numbers greater than 10


(c)
A:  the numbers less than 5;  B:  all negative numbers


(d)
A:  the numbers above 100;  B:  the numbers less than –200


(e)
A:  negative numbers;  B:  odd numbers

2.
 Which of the following is (are) true?


I.
The sum of the probabilities in a probability distribution can be any number between 0 and 1.


II.
The probability of the union of two events is the sum of the probabilities of those events.


III.
The probability that an event happens is equal to 1 – (the probability that the event does not happen).


(a)
I and II only


(b)
I and III only


(c)
II and III only


(d)
I, II, and III


(e)
None of the above gives the complete set of true responses.

3.
People with type O-negative blood are universal donors.  That is, any patient can receive a transfusion of O-negative blood.  Only 7.2% of the American population has O-negative blood.  If 10 people appear at random to give blood, what is the probability that at least 1 of them is a universal donor?


(a) 0.526


(b)
0.72


(c)
0.28


(d)
0


(e)
1

4.
Experience has shown that a certain lie detector will show a positive reading (indicates a lie) 10% of the time when a person is telling the truth and 95% of the time when a person is lying. Suppose that a random sample of 5 suspects is subjected to a lie detector test regarding a recent one-person crime. Then the probability of observing no positive reading if all suspects plead innocent and are telling the truth is 


(a)
0.409. 


(b)
0.735. 


(c)
0.00001. 


(d)
0.591. 


(e) 0.99999. 

5.
 If  A(B = S (sample space), P(A and Bc) = 0.25,  and P(Ac) = 0.35, then P(B) =


(a)
0.35.


(b)
0.4.


(c)
0.65


(d)
0.75.


(e)
None of the above.  The answer is ________________.

Government data give the following counts of accidents in a recent year among people 20 to 24 years of age by gender and location:

	
	Female
	Male

	At Home
	1818
	6457

	At Work
	457
	2870

	Other Location
	345
	2152


Questions 6 to 9 are based on this table.

6. 
Choose an accident in this age group at random.  The probability that the victim was male is about 

(a) 
0.81. 


(b) 
0.78. 


(c)
0.59.


(d) 
0.46.



(e) 
0.19.

7. 
The conditional probability that the victim was male, given that the accident happened at home, is about

(a) 
0.46. 

(b) 
0.48.  


(c) 
0.56.


(d) 
0.78.


(e) 
0.81.

8. 
The conditional probability that the accident happened at home, given that the victim was male, is about

(a) 
0.81.


(b) 
0.56. 


(c) 
0.78.


(d) 
0.48.



(e) 
0.46.

9. 
Let A be the event that a victim of an accident was a woman and B the event that the accident happened at some other location.  The proportion of accidents in other locations among women is expressed in probability notation as

(a) 
0.132.



(b) 
0.138.
 

(c) 
P(A and B).

(d) 
P(A | B). 






(e) 
P(B | A).

10. The chances that you will be ticketed for illegal parking on campus are about 1/3. During the last nine days, you have illegally parked every day and have NOT been ticketed (you lucky person!). Today, on the 10th day, you again decide to park illegally. The chances that you will be caught are

(a) 
greater than 1/3 because you were not caught in the last nine days.

(b) 
less than 1/3 because you were not caught in the last nine days.

(c) 
still equal to 1/3 because the last nine days do not affect the probability.

(d) 
equal to 1/10 because you were not caught in the last nine days.

(e) 
equal to 9/10 because you were not caught in the last nine days.

Part 2:  Free Response
Answer completely, but be concise.  Write sequentially and show all steps.  
11.
Suppose you are given a standard six-sided die and told that the die is “loaded” in such a way that while the numbers 1, 3, 4, and 6 are equally likely to turn up, the numbers 2 and 5 are three times as likely to turn up as any of the other numbers.

(a)
The die is rolled once and the number turning up is observed.  Use the information given above to fill in the following table:



Outcome         1        2
 3
4
5       6



Probability


(b)
Let A be the event: the number rolled is a prime number (a number is prime if its only factors are 1 and the number itself; note that 1 is not prime).  List the outcomes in A and find P(A).

(c)
Let B be the event: the number rolled is an even number.  List the outcomes in B and find P(B).


(d)
Are events A and B disjoint?  Explain briefly.

(e)
Determine if events A and B are independent.

12.
Suppose that for a group of consumers, the probability of eating pretzels is 0.75 and that the probability of drinking Coke is 0.65.  Further suppose that the probability of eating pretzels and drinking Coke is 0.55.  Determine if these two events are independent.

13.
Here is the assignment of probabilities that describes the age (in years) and the sex of a randomly selected American student.



Age

14-17

18-24

25-34

≥35



Male

 0.01

0.30

0.12

0.04



Female       
 0.01

0.30

0.13

0.09

 
(a) What is the probability that the student is a female?

(b)
What is the conditional probability that the student is a female, given that the student is at least 35 years old?

(c)
What is the probability that the student is either a female or at least 35 years old?

14.
If three dice are rolled, find the probability of getting triples (that is, 1,1,1  or  2,2,2  or  3,3,3,  etc.).

15.
If four cards are drawn from a standard deck of 52 playing cards and not replaced, find the probability of getting at least one heart.

Key
1) d
2) e
3) a
4) d
5) d
6) a
7) d
8) b
9) e
10) c

11) 


(a)
Outcome         1        2
 3
4
5       
6



Probability
0.1
0.3
0.1
0.1
0.3
0.1


(b) A = {2, 3, 5}
P(A) = 0.3 + 0.1 + 0.3 = 0.7


(c) B = {2, 4, 6}
P(B) = 0.3 + 0.1 + 0.1 = 0.5


(d) No, they both have 2 as an outcome


(e) If independent then P(A and B) = P(A)*P(B), and 0.3 does not equal (.7)(.5) so the 



events are not independent

12) If independent then P(A and B) = P(A)*P(B) and 0.55 does not equal (.75)(.65) so the 


events are not independent

13) 
a) P(F) = 0.01 + 0.3 + 0.13 + 0.09 = 0.53

b) P(F | 35+) = P(F and 35+) / P(35+) = 0.09/0.13 = .6923

c) P(F or 35+) = .53 + .13 - .09 = 0.57

14) Sample space = 6*6*6 = 216
   # of triples = 6


P(triples) = 6/216 = 0.028

15) P(at least 1 heart) = 1 – P(no hearts) = 1 – [(39/52)(38/51)(37/50)(36/49)] = 0.6962
