1. The sample space for tossing three fair coins is
{HHH,HHT,HTH,HTT,THH,THT,TTH,TTT}. What is the probability of tossing exactly two heads?

a. ½ or 0.5
b. ¼ or 0.25
c. 3/8 or 0.375
d. 2/3 or 0.667
Solution 
The total number of outcomes is 8
The outcomes of tossing two heads are 3 i.e. HHT, HTH, and THH
The result is 3 out of the possible 8
Therefore, the probability is:
3/8 0r 0.75 option c.

2. Suppose 30% of all CCBC student own an android, 60% own a personal laptop, and 16% own both. If a CCBC student is randomly selected, what is the probability they own an android or a personal laptop?
P (AΔL) = P (A) + P (L) - 2P (A∩L)
P (A∩B) = P (A) × P (B)
= 0.3 × 0.6
= 0.18
Therefore, 
= 0.3 + 0.6 – (2×0.18)
= 0.54
3. The table lists the drinking habits of a group of college student. If a student is chosen at random, find the probability of getting someone who is a man or non-drinker.

	SEX
	NON-DRINKER
	REGULAR DRINKER
	HEAVY DRINKER
	TOTAL

	MAN
	135
	47
	5
	187

	WOMAN
	187
	21
	15
	223

	TOTAL
	322
	68
	20
	410



P (man or non-drinker) = P (man) + P (non-drinker)
= 187/410 + 135/410
= 322/410
= 0.785

4. A human gene carries a certain disease from the mother to the child with a probability rate of 40%. That is, there is a 40% chance that the child become infected with the disease. Suppose a female carrier of the gene has four children. Assume that the infection of the children are independent of one another. Determine the probability that all four of the children get the disease from their mother. (Leave your answer as a decimal to 4 decimal places).
Solution 
From the information, observe that a human gene carries a certain disease from a mother to her child with probability of 0.40
The number of children is 4.
The probability of the 4 children is independent of each other.
Therefore, the required probability is,
Probability = P4
	= (0.40)4
	= 0.0256 
	= 0.0256


5. Using the information from the previous question, that there is a 40% chance that a child becomes infected with the disease. Suppose a female carrier of the gene has 4 children. What is the probability that at least one of the children get the disease from their mother?
Solution 
Let X be a number of the children get the disease from their mother among three children.

Here, X ~ Binomial (n = 4, p = 0.40)

Probability mass function of X is,

P(X = x) = n​​​​​​C​​x p​​​​​​x (1 - p)n-x

We want to find, P(X >= 1)

P(X >= 1)

= 1 - P(X < 1)

= 1 - P(X = 0)

= 1 - [4C0 * (0.40)0 * (1 - 0.40)4-1]

= 1 - [1 * 1 * (0.60)4]

= 1 - 0.1296

= 0.8704

=> P(X >= 1) = 0. 8704
	= 0.8704


6. The managers of a corporation were surveyed determine the background that leads to a successful manager. Each manager was rated as being either a good fair or poor manager by his/her boss. The manger educational background was also noted. The data appear below given that a manager is only a fair manager. What is the probability that this manager has only a high school degree? (Write your answer as a decimal to 4 decimal places)
	Manager Rating 
	H.S Degree 
	Some College
	Some Degree 
	Master’s or Ph.D
	Totals

	Good 
	2
	1
	24
	12
	39

	Fair
	5
	14
	49
	19
	87

	Poor
	3
	4
	8
	19
	34

	Total
	10
	19
	81
	50
	160


Solution 
The total of high school degree holders = 10 
The total managers surveyed = 160
= 10/160
= 0.0625

7. In a two pound bag of skittles the possible colors were red, green, yellow, orange, and purple. The probability of drawing a particular color from the bag in given below. 

	Color
	Probability

	Red
	0.2299

	Green
	0.1908

	Orange
	0.2168

	Yellow
	0.1889

	Purple
	0.1816


Is this a legitimate probability model? Explain.
The probability model can be legitimate if the probabilities add up to 1. 
The sum of these probabilities;
S = 0.2299 + 0.1908 + .02168 + 0.1889 + 0.1816
= 1.008
Therefore, the probability model is not legitimate. 
8. Using the table from the previous question, if a skittle is randomly picked from the bag, what is the probability that it is yellow or orange? 
P (yellow or orange) = p (yellow) + p (orange)
	= 0.2168 + 0.1889
	= 0.4057
	0.4057


9. Using the same table from the previous question, what is the probability of not choosing a purple skittle?
P (Not purple) = (0.2299 + 0.1908 + 0.2168 + 0.1889
			= 0.8264
	0.8264


10. What age group use social networking sites? A recent study produced the following data about 768 individuals who were asked their age and which of three social networking sites they used most often. (People who did not use such sites were excluded from the study).
Age Group (years)
	Web site 
	0-24
	25-44
	45-64
	Over 65
	Totel

	Facebook
	77
	105
	114
	12
	308

	Twitter
	46
	110
	81
	7
	244

	LinkedIn
	15
	97
	95
	9
	216

	Totals
	138
	312
	290
	28
	768



a. Find the probability that the selected subject preferred twitter.
P (twitter) = 244/768
= 0.3177
b. Find the probability that the selected subject preferred twitter, given that he or she was in the 45-64 age group.
P (twitter/45-64) 
= P (twitter/45-64)/P(45 – 64)
= 81/290 
= 0.2793
c. Are the events “preferred twitter” and age group “45 – 64” independent? Explain
P (twitter and 45-64) doesn’t equate to P (twitter) p (45-64)
81/768 not equal (244/768)*(290/798)
This means that the events are not independent 
d. Are the events “preferred twitter” and age group “45 – 64” mutually exclusive? Explain
P (twitter and 45 – 64) is not equal to 0
This means that they are not mutually exclusive 
11. The percentage of students enrolling in college in the fall immediately following high school completion was 69 percent in 2015 (Source: National Center for Education Statistics). A random sample of 500 student are survey shortly after graduation and asked if they are enrolled in college for the fall.

a. Explain why this scenario is a binomial random variable setting. (Bins)
Because the outcomes of the scenario are two. The outcomes are either yes (the students enrolled) or no (the students did not enroll). 
b. Find and interpret the probability that less than 366 graduates will be enrolled in college?
69% of 500 = 345
366/500
1 – (366/500)
= 0.268
c. Explain why the distribution of the binomial variable X, the number of students enrolled in college, is approximately bell shaped?
The mathematical justification lies in two important results. First, the sum of n independent, identically distributed Bernoulli(p) random variables has the Binomial(n,p) distribution. The second result is the famous Central Limit Theorem which tells us that sample means (and basically therefore sums) have distributions that converge to the Normal distribution. Together, they imply that as n gets larger, the Binomial(n,p) becomes more Normal and thus bell-shaped for large enough n.
d. Determine the mean and standard deviation number of students, out of 500, that were expected to enroll in college after graduation in 2015?
Mean = nq
= 500 (0.69)
[bookmark: _GoBack]= 345
Standard deviation = sqrt 0.69(1-0.69)/500
= 0.0207 

e. Would you be surprised if more than 370 graduates were enrolled in the fall? Explain.
Yes, because the absolute value expected should be 345 (69% of 500) in the given claim of the bionomical variable. 
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