Stat 113 Section 12 
Elementary Probability and Statistics
Exam II—In Class
Answer Key
Show all your calculations; if you don’t need any calculations to get the answer, you must use words to explain how you get your answer.
	
	Republican
	Democrat
	Independent
	Total

	Men
	32
	41
	1
	74

	Women
	44
	30
	2
	76

	Total
	76
	71
	3
	150


A.
Probability

1.
Exit poll is very common on Election Day. It is taken when voters leaving the voting place. By asking the voters whom they have voted for, one can predict the winner pretty accurately. One hundred fifty voters were polled and their responses are summarized in the table above. 
a) 
What is the probability that a randomly selected person is a man or voted for Republican? 


P(Man or Republican) = P(M) + P(R) – P(M and R) = 74/150 + 76/150 – 32/150 = 118/150
b) 
What is the probability that a person selected at random is a woman and voted Democrat?


P(Woman and Democrat) = P(W)(P(D|W) = (76/150)(30/76) = 30/150
c) 
Given that the person is a man, what is the probability that he did not vote for Republican?


P(Not Republican | Man) = 42/74 since of the 74 men, 42 (41 voted for Democrat and 1 voted for Independent), so they did not vote Republican.

d) 
Given that the person voted for Democrat, what is the probability that the voter is a woman?


P(Woman | Democrat) = 32/76 since of the 76 voted for Democrat, 32 are women.

2.
A bag contains 12 painted cards of the same size but different colors: 5 red, 4 white and 3 blue. 

If three cards are drawn at random, one at a time, 
a) 
What is the probability that the first is red, second white, and third blue, if replacement is allowed?


P(Red, White, Blue) = (5/12)(4/12)(3/12) = 60/1728 or 5/144
b) 
What is the probability that the first is red, second white, and third blue, if replacement is not allowed?


P(Red, White, Blue) = (5/12)(4/11)(3/10) = 60/1320 or 1/22
c) 
What is the probability that first two are red and last one is white if replacement is allowed?


P(Red, Red, White) = (5/12)(5/12)(4/12) = 100/1728 or 25/432
d)
What is the probability that first one is white and last two are blue if replacement is not allowed?


P(White, Blue, Blue) = (4/12)(3/11)(2/10) = 24/1320 or 9/440

If cards are drawn one at a time and put back into the bag before the next one is drawn., which of the following is more likely to occur? Explain your choice.

e)
Drawing 80 red cards out of 300 times   
or   Drawing 100 blue cards out of 400 times

PE(Red) = 80/300 = .27, PT(Red) = 5/12 = .42
PE(Blue) = 100/400 = .25, PT(Blue) = 3/12 = .25


Since the experimental probability (PE) of drawing a blue card is exactly same as its theoretical probability (PT) whereas it’s not the case for drawing a red card.
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B.
Random Variable

1.
A fair die (not shown) has 6 faces labeled with numbers 1 to 6. A spinner (shown on the right) has 3 equal regions and is labeled with numbers 1 to 3. The die is rolled and the spinner is spun at the same time. 
a) 
What is the sample space? (Display the sample space in a table format.) 

	              Die

Spinner   
	1
	2
	3
	4
	5
	6

	1
	(1,1)
	(2,1)
	(3,1)
	(4,1)
	(5,1)
	(6,1)

	2
	(1,2)
	(2,2)
	(3,2)
	(4,2)
	(5,2)
	(6,2)

	3
	(1,3)
	(2,3)
	(3,3)
	(4,3)
	(5,3)
	(6,3)


b) 
What is the probability of getting a 1 on the die and a 2 on the spinner? 


(1/6)(1/3) = 1/18
	              Die

Spinner   
	1
	2
	3
	4
	5
	6

	1
	0
	1
	2
	3
	4
	5

	2
	(1
	0
	1
	2
	3
	4

	3
	(2
	(1
	0
	1
	2
	3


c) 
Let X be the difference resulting from a number shown on the die minus a number shown on the spinner. Find the probability distribution of this random variable in a table format.

	X
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P(X)

	(2
	1/18

	(1
	2/18

	0
	3/18

	1
	3/18

	2
	3/18

	3
	3/18

	4
	2/18

	5
	1/18


d)
Sketch the probability distribution of X on the right. (See above.)

e) 
Is X continuous or discrete random variable? Explain.


Discrete since the random variable X only has finitely many values.

C.
Sampling Distribution of the Sample Means
1. 
Given a population of four numbers: 2, 4, 4, 6. 

a)
Find the population mean (() and population standard deviation ((). (You can use Excel.)
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( = 4
( = 1.414
b) 
Sketch the population distribution on the right. 


Is the distribution symmetric or not?


Yes.
c) 
How many of samples of size two can you draw?


4C2 = (4(3)/(2(1) = 6
d) 
List all these samples of size two and for each sample, find its sample mean.

	Sample
	Sample Mean

	2, 4
	3

	2, 4
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3

	2, 6
	4

	4, 4
	4

	4, 6
	5

	4, 6
	5


e)
Sketch the sampling distribution of the sample means on the right. Is the distribution symmetric or not? 

Yes.
f) 
Find the mean (
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) and standard deviation (
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) of the sampling distribution. (You can use Excel.)
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Verify that 
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D. Central Limit Theorem

1.
The scores of the math portion of an SAT exam are normally distributed with a mean of 512 and a standard deviation of 150. 

a) 
If possible, estimate the probability of a randomly selected student (assume he/she has taken the exam) will have a score of at least 500. If not, explain.


z 
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P(x ≥ 500) = P(z ≥ (.08) = .5319

b) 
If possible, estimate the probability that a group of 16 students (assume all of them have taken the exam) will have a mean score of at least 500. If not, explain.
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 ≥ 500) = P(z ≥ (.32) = .6255

2.
The waiting time for a representative to answer calls has a skewed distribution with a mean of 8 minutes and a standard deviation of 2.5 minutes.

a) 
If possible, estimate the probability that the average waiting time of 25 people will be at most 9 minutes. If not, explain.


Not possible since the population distribution is skewed and the sample size is not more than 30.

b)
If possible, estimate the probability that the average waiting time of 36 people will be at most 9 minutes. If not, explain.


Possible since sample size is more than 30. The sampling distribution of the mean of 36 people will be approximately normal. 
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≤ 9) = P(z ≤ 2.4) = 1 – .0082 = .9918

E.
Linear Regression
John is given a set of x and y values. After some computations, he finds out the equation of the regression line is 
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 = –2x + 50 and the feasible x-values are numbers between 0 and 15. He also finds out 
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= 5, 
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= 30 and the coefficient of determination is .62. 

1.
What is the coefficient of correlation?


a) .3844
b) –.3844
c) .7874
d) –.7874
The coefficient of correlation is the square root of the coefficient of determination:
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. However, its sign follows the sign of the slope of the regression line, so it’s –.7874.
2.
To predict the y-value when x is 10, John should 


a) 
Use 30 (the value of 
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) since there is no significant correlation between x and y.


b) 
Use 5 (the value of 
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) since there is no significant correlation between x and y.


c) 
Use the equation 
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 = –2x + 50 since there is a significant correlation between x and y.


d) 
Use the equation 
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 = –2x + 50 since the feasible x-values are numbers between 0 and 15.

Since the correlation between x and y is strong (|–.7874| > .7), so we use the equation of the regression line. 
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