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Handout 2 
Math 104
Probability 
M. P. M. M. McLoughlin

Recall from Set Theory that 
Elements, a, are members of sets, A, and a set, A, is a subset of some well defined universe, U.
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Probability Theory
Universe, U 





Sample space, S  

example U = {1, 2, 3, 4, 5}



example S = {1, 2, 3, 4, 5}

Sets, A, B, and C.




Events E, F, and G

A = {1, 2} 
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So, for probability theory we rename the universe as a sample space [the space from whence a sample may be chosen], an arbitrary set is called an event, and an arbitrary element of a set is an outcome.  

The Axioms of Probability

Let S denote the sample space, E, Ei , F, etc. events and the notation Pr(() the probability of whatever. 

Axiom 1  
S is the space ( Pr(S) = 1 

Axiom 2 
E is an event ( 0 ( Pr(E) ( 1

Axiom 3  
Let I be an index set.  The collection 

 being mutually exclusive 

( 

= 

 

Corollary 1  
E is an event ( Pr(E() = 1 - Pr(E)

Corollary 2  
E and F are events ( E ( F ( Pr(E) ( Pr(F)

Corollary 3  
Let I be an index set.  The collection 

 being mutually exclusive and

exhaustive ( 

= 

 = 1

Theorem 1 
E and F are events.   Pr(E(F) = Pr(E) + Pr(F) - Pr(E ( F)

This is an exercise set on the naïve or intuitive idea of probability.  Incorporate both your intuitive idea of probability of an event, E, from a sample space, S, being 
[image: image1.wmf]E

S

.  Also keep in mind the axioms of probability and the idea of  a well-defined sample space, S, and an event E we have a function, p,  

from ( ( ( (S) ( p:  ( (( [0, 1]. 

1. An urn contains 4 red balls, 3 green, and 5 black balls.  A ball is picked. 

 Find the probability of picking a red ball (on one try).

2.  An urn contains 4 red balls, 3 green, and 5 black balls.  A ball is picked.  

Find the probability of picking a red or green ball (on one try).

3.  An urn contains 4 red balls, 3 green, and 5 black balls. A ball is picked. 

Find the probability of not picking a black ball (on one try).

4. An urn contains 4 red balls, 3 green, and 5 black balls. A ball is picked. 

Find the probability of picking a red and green ball (on one try).

5. Suppose you have 3 choices for a salad (Caesar, Tossed, Spinach), 5 choices for an entrée (fish, pork, steak, chicken, duck), and 4 choices for a dessert (ice cream, cake, pie, pudding).  You eat a meal consisting of a salad, then an entrée, then a dessert.  

Find the probability that a randomly chosen meal consists of a Caesar salad, pork entrée, and then cake). 

6. Suppose you have 3 choices for a salad (Caesar, Tossed, Spinach), 5 choices for an entrée (fish, pork, steak, chicken, duck), and 4 choices for a dessert (ice cream, cake, pie, pudding).  You eat a meal consisting of a salad, then an entrée, then a dessert.  Find the probability that a randomly chosen meal consists of a Caesar salad, not a pork entrée, and then cake or pie). 

7. A fair coin is tossed 4 times and the sequence of heads and tails is observed.  Find the probability of tossing all heads (exactly four heads). 

8. A fair coin is tossed 4 times and the sequence of heads and tails is observed.  Find the probability of tossing a head, then a tail, then a head, then a head (in that order). 

9. A fair coin is tossed 4 times and the sequence of heads and tails is observed.  Find the probability of tossing 3 heads and a tail (any order). 

10. Consider a standard fair 52 card deck of cards. Draw from the deck a card. Find the probability of drawing a king.

11. Consider a standard fair 52 card deck of cards. Consider a standard fair 52 card deck of cards. Draw from the deck a card. Find the probability of drawing a heart.

12. Consider a standard fair 52 card deck of cards. Draw from the deck a card. Find the probability of drawing a heart or a king. 

13. Let the set A = {a, b, c, d, e}. Let B = {a, c, e}.  Suppose one randomly picks a letter from the set A, what is the probability that the letter is also a letter from the set B?  

14. Consider a pair of fair six-sided (standard) dice. You roll the dice. Find the probability of rolling a seven.

15. Consider a pair of fair six-sided dice. You roll the dice. Find the probability of rolling a seven and an eleven.

16. Consider a pair of fair six-sided dice. You roll the dice. Find the probability of rolling a seven or an eleven.

17. Consider a pair of fair six-sided dice. You roll the dice. Find the probability of rolling a seven or eleven.

18. Consider a pair of fair eight-sided dice. You roll the dice. Find the probability of rolling a seven.

19. Consider an eight-sided die. You roll the die. Find the probability of rolling a seven.

20. Consider an eight-sided die. You roll the die. Find the probability of rolling an eleven.

21. Consider a standard bridge deck of cards (52: spades, hearts, clubs, diamonds, ace through 2).  

One picks a card.   Find the probability of drawing a king.

22. Consider a standard bridge deck of cards (52: spades, hearts, clubs, diamonds, ace through 2).  

One picks a card.   Find the probability of drawing a spade.

23. Consider a standard bridge deck of cards (52: spades, hearts, clubs, diamonds, ace through 2).  

One picks a card.   Find the probability of drawing a spade and a king.

24. Consider a standard bridge deck of cards (52: spades, hearts, clubs, diamonds, ace through 2).  

One picks a card.   Find the probability of drawing a king of spades.

25. Consider a standard bridge deck of cards (52: spades, hearts, clubs, diamonds, ace through 2).  

One picks a card.   Find the probability of drawing a spade or a king.

26. Consider a standard bridge deck of cards (52: spades, hearts, clubs, diamonds, ace through 2).  

One picks a card.   Find the probability of drawing a spade and a heart.

27. Consider a standard bridge deck of cards (52: spades, hearts, clubs, diamonds, ace through 2).  

One picks two cards.   Find the probability of drawing a spade and a heart.

28. Consider a standard bridge deck of cards (52: spades, hearts, clubs, diamonds, ace through 2).  

One picks two cards.   Find the probability of drawing a spade or a heart.
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