PART A:

The probability of two events, A and B, are said to be independent when the probability of event A is not affected by the occurrence of the event B, or to use the probability notation: P (A|B) =P (A) or P (B/A) = P (B), which means simply that knowing the condition of B does not affect A's probability. Two events are dependent if the outcome or occurrence of the first affects of the outcome or occurrence of the second so that the probability is changed. Some examples of independent and dependent events are listed below.
Ex. 1 Independent Event

Question:

Suppose that a man and a woman each have a pack of 52 playing cards. Each draws a card from his/her pack. Find the probability that they each draw the ace of clubs. 

A = probability that man draws ace of clubs = 1/52 
B = probability that woman draws ace of clubs = 1/52 
Solution:

P (A and B) = P (A) ∙ P (B) = 1/52 ∙ 1/52 = .00037

Example 2- Dependent Event

Question:

A card is chosen at random from a standard deck of 52 playing cards. Without replacing it, a second card is chosen. What is the probability that the first card chosen is a queen and the second card is a jack?

Solution:

P (A) = 4/52

P (B) = 4/51

P (A and B) = P (A) ∙ P (B) = 4/52 ∙ 4/51 = 16/2652 = 4/663 or roughly about 6 %

Problems 1-5:

1. You randomly select two cards from a standard 52-card deck. Find the probability that the first card is a diamond and the second card is red if (a) you replace the first card before selecting the second, and (b) if you do not replace the first card.

a. 12/52 * 24/52 = .09; Independent
b. 12/52 * 24/51 = .11; Dependent
2. The table shows the camp attendance for three age groups of students in one town. Find (a) the probability that a listed student attended camp and (b) the probability that a child in the 8-10 group from the town did not attend camp.

	Age
	Attended Camp
	No Camp

	5-7
	45
	117

	8-10
	94
	62

	11-13
	81
	79


(a) 45+94+81= 220; 220+117+62+79 = 478; 220/478 = .46; Independent
(b) 94+62 = 156; 79/156 = .51; Independent
3. 81+79 = 160; 160/478 = .33; Independent
4. (a) 117+62+79 = 258; 258/478 = .54; (b) 81+79 =160; 79/160 = .49; Both are Independent.
5. A group of 94 children each attend one of 12 camps. If 3 children are randomly chosen, what is the probability that they attend different camps?
a. 94/12 = 7.8 ~ 8 children per camp; 3/12 = ¼ = .25 Independent
Tree diagrams are a graphical way of listing all the possible outcomes. The outcomes are listed in an orderly fashion, so listing all of the possible outcomes is easier than just trying to make sure that you have them all listed. It is called a tree diagram because of the way it looks.  The first event appears on the left, and then each sequential event is represented as branches off of the first event. 

6. In one town 95 percent of the students graduate from high school. Suppose a study showed that at age 25, 81% of the high school graduates held full-time jobs while only 63% percent of those who did not graduate held full time jobs. What is the probability that a randomly selected student from the town will have a full time job at age 25?
a. Age 25 – 81% out of 95% held full time jobs
b. Age 25- 63% out of 5%
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.81*.95 = .77 + .63*.05 = .0315; .0315 + .77 = .80

7. 100-47=53; .53*.79-.42; .47*.62=.29; .42+.29=.71; 100-.71=29% watched fewer than 2h+ TV.
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PART B
Two events are mutually exclusive (or disjoint) if it is impossible for them to occur together. If two events are mutually exclusive, they cannot be independent and vice versa. Two events are non-mutually exclusive if they have one or more outcomes in common(P(A and/or B)). A flipped coin coming up heads and the same coin coming up tails are mutually exclusive events. Another example of a mutually exclusive event is:
Given a family with two children, find the following:

 


a).
If it is known that at least one of the children is a girl, find the 

probability that both are girls.  (Assume boys and girls are 

equally likely. )

 

The sample space for two children can be represented as 

S = { gg, gb, bg, bb }.  In this case, the given condition that at 

least one child is a girl rule out the possibility bb, so the sample 

space is reduced to { gg, gb, bg }.  The event “both girls” is 

satisfied by one of these three equally likely outcomes, so

 

P (both girls | at least one girl) = 1 / 3

 


b).
If the older child is a girl, find the probability that both children 

are girls.

 

Since the older child is a girl, the sample space reduces to 

{ gg, gb }.  (We assume the children are indicated in order of 

birth. )  The event “both are girls " is satisfied by only one of the 

two elements in the reduced sample space, so

 

P (both girls | older child a girl) = 1 / 2

And a non-mutually exclusive event is: A | B. Now P(A) +P(B) is the sum of all the probabilities in "A" plus the sum of all the probabilities in "B". Therefore, we have assess the probabilities in A | B twice. Since these probabilities add up to give P(A | B), we must subtract this probability once to obtain the sum of the probabilities in A | B, which is P(A | B). Note: that P(A | B) is the same thing as P(A and B).
8. One six-sided die is rolled. What is the probability of rolling a multiple of 3 or a multiple of 2? 
a. 1-6; 2,3,4, and 6 4/6 = 2/3 = .66 Mutually exclusive
9. One six-sided die is rolled. What is the probability of rolling a multiple of 3 or a multiple of 5?

a. 1-6; 2,4, and 5 3/6 = ½  Mutually exclusive

10. P(A or B) = P(A) + P(B)

a. 88+25=113; 113/200=.57 or 57%
11. P(A or B) = P(A) + P(B) - P(A and B)

a. 103+88=191; 191-52=139; 139/200 = 70 %

12. P(A or B) = P(A) + P(B) - P(A and B)

a. 103+18=121; 121-119= 2; 2/200= .001 or 1%
PART C
The Fundamental Counting Principal: If one event can occur “m” ways and another event “n” ways, then the number of ways that both can occur is m ∙ n. For instance, if one event can occur in 2 ways and another in 5 ways, then both events can occur in 2 ∙5 = 10 ways. The Fundamental Counting Principal can be extended to three or more events. For example, if 3 events can occur in m, n, and p ways, then the number of ways that all 3 events can occur is m ∙ n ∙ p. For instance, if 3 events can occur in 2,5, and 7 ways, then all 3 events can occur in 2 ∙ 5 ∙7= 70 ways.
The Fundamental Counting Principal with Repetition: If one event can occur “m” ways and another “n” ways, and both can be repeated, then the number of ways that both can occur is m ∙n. However, if the same events occur and cannot be∙ repeated, then the number of ways that can occur is m∙m-1∙m-2∙m-3∙m-x∙n∙n-1∙n-2∙n-x

Example:

Question:

The standard configuration for a license plate is 3 letters followed by 3 numbers. How many different license plates are possible if digits and letters can be repeated? How many are possible if digits and letters cannot be repeated?

Solution:

a. There are 10 choices for each digit and 26 for each letter. Number of plates= 10∙10∙10∙26∙26∙26=17,576,000

b. If you cannot repeat digits there are still 10 choices for the first digit, but only 9 for the second, and 8 for the third. Similarly, there are 26 choices for the first letter, 25 for the second and 24 for the third. Number of plates= 10∙9∙8∙26∙25∙24=11,232,000
An ordering of n objects is a permutation of the objects. For instance there are six permutations of the letters A-C: ABC, ACB, BAC, BCA,CAB, and CBA. The Fundamental Counting Principle can be used to determine the number of permutations of n objects. For instance, you can find the number of ways you can arrange the letters A, B, and C by multiplying. There are 3 choices for the first letter, 2 for the second and one for the third. 3!= 6. In general, the number of permutations of n distinct objects is: n! = n∙(n-1) ∙(n-2)…. ∙3∙2∙1
The number of permutations of r objects taken from a group of n distinct objects is denoted by nPr  and is given by: 
nPr = n! / (n-r)!
The number of distinguishable permutations of n objects where one object is repeated q1 times and another is repeated q2 times, and so on is:

n!/ q1! q2! ….qk!
A combination is a selection of r objects from a group of n objects where the order is not important. 

nCr = n!/ (n-r)! ∙r!

13. You are taking a vacation. You can visit as many as 5 different cities and 7 different attractions. Suppose you want 3 different cities and 4 different attractions. How many different trips are available?
a. 5∙5∙5∙7∙7∙7∙7=300125 F.C.P.

b. Suppose you want to visit at least 8 locations (cities or attractions). How many different types of trips are possible?

i. 12 nPr 8 = 19958400 Permutations
14. In high school, there are 273 freshmen, 291 sophomores, 252 juniors and 237 seniors. In how many different ways can a committee of 1 freshman, 1 sophomore, 1 junior, and one senior be chosen?

a. nCr; 237 nCr 1+ 291 nCr 1+ 252 nCr 1+ 237 nCr 1= 1053 ways. Combinations
15. A multiple choice test has 10 questions with 4 answer choices for each question. In hw many different ways could you complete the test?
a. 10 nPr 4= 5040 ways Permutation
16. If the order is not important, how many 7-card hands are possible? How many of these hands have exactly 6 cards of the same suit?
a. 52 nCr 7 = 133784560 Combination
b. 4 nCr 1 ∙ 13 nCr 6= 1716∙4=6864 possible hands Combination
17. Your dog has 8 puppies, 3 male, five female. One possible birth order is MMMFFFFF. How many different birth orders are possible?
a. 8 nCr 3 + 8 nCr 5= 7056 Combinations
18. At a restaurant you have a choice of 8 different entrées, 2 different salads, 12 different drinks, and 6 different desserts. How many different dinners consisting of one salad, one entrée, one drink, and one dessert can you choose?
a. 8 C 1 + 2 C 1 + 12 C 1+ 6 C 1=28 different meal options Combinations
19. There are 9 players on a baseball team. (A) In how many ways can you choose the batting order for all 9 of the players? (B) In how many ways can you choose a pitcher, catcher, and shortstop from the 9 players?
a. 9!=362880 F.C.P.

b. 9∙8∙7=504 F.C.P.

20. You have homework assignments from 5 different classes to complete this weekend.
a. In how many different ways can you complete the assignments?

b. In how many different ways can you choose two of the assignments to complete first and last?

i. 5!=120 FCP

ii. 5 P 2 = 20 Permutations

21. There are 8 movies you would like to see that are currently playing in theaters.
a. In how many different ways can you see all 8 of the movies?

b. In how many ways can you choose to see a movie to see this Saturday and one this Sunday?

i. 8!= 40320 FCP

ii. 8 P 2 = 56 Permutation

22. How many possible 5-card hands contain at least 3 kings?
a. 5 C 3 = 10 Combination

23. How many different 7 digit phone numbers are possible if the first digit cannot be 0 or 1?
a. 10-2=8; 8∙10∙9∙8∙7∙6∙5=1209600 FCP

24. There are 12 books on the summer reading list. You want to read some or all of them. In how many orders can you read (a) 4 of the books, or (b) all 12 of the books?
a. 12∙11∙10∙9=11880
b. 12!=479001600

