Statistics AP							Name ________________________
Chapter 16-17 Review						Per _____


1.  If x is a binomial random variable with n = 10 and , then the binomial probability function can be written as:



	A)  			B)  


	C)  			D)  

2. A pair of dice are thrown 10 times, and the number of times the sum is 7 is recorded.  This procedure of 10 throws is repeated 100 times.  Which of the following frequency tables is a reasonable possible summary of the experiment?


	Numb of 7’s
	Freq
	
	Numb of 7’s
	Freq
	
	Numb of 7’s
	Freq

	0
	18
	
	0
	8
	
	0
	0

	1
	28
	
	1
	11
	
	1
	1

	2
	31
	
	2
	8
	
	2
	6

	3
	20
	
	3
	10
	
	3
	11

	4
	2
	
	4
	7
	
	4
	19

	5
	1
	
	5
	12
	
	5
	25

	6
	0
	
	6
	9
	
	6
	21

	7
	0
	
	7
	11
	
	7
	10

	8
	0
	
	8
	10
	
	8
	5

	9
	0
	
	9
	8
	
	9
	2

	10
	0
	
	10
	6
	
	10
	0





	Numb of 7’s
	Freq
	
	Numb of 7’s
	Freq

	0
	1
	
	0
	23

	1
	1
	
	1
	56

	2
	4
	
	2
	21

	3
	6
	
	3
	0

	4
	8
	
	4
	0

	5
	19
	
	5
	0

	6
	34
	
	6
	0

	7
	15
	
	7
	0

	8
	6
	
	8
	0

	9
	5
	
	9
	0

	10
	1
	
	10
	0







1. The sum of the probabilities for each outcome of a discrete random variable is:
	Always =1

2. What are the four conditions of a binomial experiment?
	- outcomes are independent
- only two mutually exclusive outcomes (success and failure)
	- probability of success is the same for each trial
- fixed number of outcomes or trials

3. What are the four conditions for a geometric experiment?
	- trials are independent
	- only two mutually exclusive outcomes (success or failure)
	- probability of success is the same for each trial
	- geometric random variable, X , is the number of trials until a FIRST success 
 

4. When sampling without replacement from a population, if sample size, n, divided by population, N, is less less than _______ % then ….


12. A 4 person committee is to be chosen at random from an AP Class of 25.  Students are selected without replacement, (which is a problem because n > 5% of population of 25, but we will ignore that for this problem.)  Assume each selection is independent and there are 10 girls in the class.

a) What is the probability you select 4 boys?



b) What is the probability you select exactly 1 girl?



b) What is the probability you select exactly 2 or 3 or 4 girls?








d) What is the probability you select at least 2 girls?






13. A fair die will be rolled until a three appears.  Let x = the number of rolls required in order to roll a three.  

b) Determine the probability that x = 3.

p(3) = (1-1/6)3-1*(1/6) = .116			geometpdf[ 1/6, 3]

c) Determine the probability that x > 5.
P(x > 5) = 1 – P(x = 1st, 2nd, 3rd, 4th, or 5th time)
P(x > 5) = 1 - .167-.139 - .116 - .096 - .080 = .402

Or geometcdf[1/6, 5] gives the probability for the CUMMULATIVE success on 1st through 5th trials.
p(x > 5) = 1 – geometcdf[1/6, 5] = .402


14.   When presented with all 20 varieties at Great American Bagel, Luke has a hard time choosing just one flavor.  Therefore, he decided to bring a standard 6-sided die to help make his choice.  For each flavor, Luke rolls the die.  If it comes up 1 or 2, he selects one of that flavor.  Define random variable number of flavors of bagels purchased out of 20.

a)	What is the mean of the random variable x?   

	Mean is µx = nπ    = 20*(1/3)  = 6.67				

b)	What is the standard deviation of the random variable x?



	Standard deviation is  = 2.11            


.  If x is a binomial random variable with n = 10 and , then the binomial probability function can be written as:



	A)  			B)  


	C)  			D)  

10.  One national test has a normal distribution with a mean of 500 and a standard deviation of 100, while a second test has a normal distribution with a mean of 18 and a standard deviation of 6.  A student scored 665 on the first test and 29 on the second test.  Which score is better, relatively speaking?
	A) The 665 is better.
	B) The 29 is better.
	C) The scores are equally strong.
	D) A comparison cannot be made without knowing the number of students who took each exam.
		E) It is improper to compare scores for two different exams with such disparate grading scales.


15.  While gambling at a quarter slot machine in Las Vegas, Ernie estimated the probabilities of receiving the following spins according to the following probability distribution:

	
	One cherry
	2 cherries
	3 Cherries
	NO cherries

	

	$.25
	$.50
	$1.50
	$0

	

	0.40
	0.15
	0.05
	0.40



The random variable x = number of cherries spun in one pull of a slot machine.

a) If the table above specifies the probability distribution of x, what is the mean of the random variable x?
This is the same as the expected value
µx = (.40)(.25) + (.15)(.50) + (.05)(1.50) + (.40)(0) = $0.25		

b)  What is the variance of the random variable x?


							
= (.25-.25)2*(.40) + (.50-.25)2*(.15) + (1.50-.25)2*(.05) + (0-.25)2*(.40)

= 0 + .009375 + .078125 + .025 = .1125 dollars2

c) What is the standard deviation of the random variable x?
   
Standard Deviation is the square root                       σx = $.335


d) Suppose that the casino installs a “High Roller” slot machine with higher payouts for larger bets.  Let Y represent the random variable representing the new payouts.  Each new payout is found by   Y = 10 X  -  2
Find the new mean, variance, and standard deviation of Y.

See page 374





16.  Let be random variables with means and standard deviations given below.
	Runner
	Mean
	Standard Deviation

	

	180
	15

	

	212
	20

	

	204
	12




a) Determine 




b) Determine 





17.  Let x = the weight of an adult Labrador retriever.  Suppose that a normal distribution with mean 85 pounds and standard deviation 8 pounds is a reasonable model for describing the population distribution of x.
a) What is the formula that can be used to convert an x value to its corresponding z-score?



b) What is the probability that a randomly selected adult Labrador retriever weighs between 75 and 95 pounds?





c) What value of x is exceeded by only the largest 5% of the population values?






d) What values of x give the inner 50% of the population values?






18.  In a study of the 100 yard dash times for NFL wide receivers, the dash times were approximately normally distributed with a mean of 11 seconds and standard deviation of 1.2 seconds.  NFL running backs, had a mean 100 yard dash time of 10 seconds and a standard deviation of 1.5 seconds.   
a)    Sketch a normal distribution that describes wide receiver dash times, and locate the mean reaction time for running backs in this distribution.










b) About what proportion of wide receiver running times would be "better" (i.e. shorter) than the mean reaction time for running backs?










c) Being as fast or faster than 75% of fellow wide receivers, makes you as fast or faster than what % of running backs?






















Ch 16-17 AP Stats						Name __________________________
Probability Review

1. 
A packaging company distributes quarter-pound beef patties to local fast-food restaurants. The restaurants demand the weights to be 4.000  0.02 ounces.  If the patties are too small, the customers will complain, and if they are too big, there will be too few of them in a box and the business will lose money.  If the standard deviation of the patties is 0.009, what percentage of the patties will not meet the expectation?


 

2. Let X = the actual weight of a 2-lb. bag of rice.  The mean amount of rice is 32 ounces, with standard deviation is 0.25 ounces.  
a) Is X a discrete or continuous variable?  
b) What percentage of the population will be within 31.5 and 32.5 ounces?


3. A new detergent is found to remove excess dirt and stains satisfactorily on 88% of the items washed.  Assume that 3 items are to be washed with the new detergent.
a) What is the probability of satisfactory results on all 3 items?   
b) What is the probability that exactly two items are cleaned satisfactorily? 
c) What is the probability that none are cleaned satisfactorily? 

4. Let X be a discrete random variable with probability distribution:

	X
	p(x)

	1
	.15

	2
	.40

	3
	.10

	4
	.35



a) 
Find .  
b) 
Find .  
c) 
Find 
d) 
Find 


5. Let X be a discrete random variable with probability distribution:

	X
	p(x)

	1
	.20

	2
	.40

	3
	.20

	4
	.30


a) 
Does this assignment define a proper probability distribution?
Explain.
6. Investing $100 in a project will yield a net return of $16, $20 or $26 with respective probabilities 0.3, 0.5 and 0.2.  Let X be the random variable that represents the net return.
a) Write down the probability distribution of the variable X.


b) Find the expected return for the project, and the standard deviation.

c) Define Y = 3X + 2.  Specify the probability distribution of Y.


7. A player rolls two dice.  The players receive $1.00 for each dot on the face of the two dice.  For example, he will be paid $9.00 if the dice show a 4 and a 5.  Let X = the number of dollars won each game.
a) Is X a discrete or continuous random variable?	
b) Show the probability distribution of X. 



c) Find the expected value of X.

d) Find the variance of the pay off.

8. You can insure a $25,000 diamond for its total value by paying a premium of C dollars.  If the probability of theft in a given year is 0.20, what premium should the insurance company charge if it wants the expected gain to be equal to $1000?
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