Chapter 2 Statistics Review Notes and Assignment              Name __________________________
· A distribution can be a binomial, uniform or normal distribution.

· Mean – the mean is the average; symbol is (
· Standard deviation – the standard deviation is a measure of how closely clustered around the mean the data are; notation; symbol is (
· There are two ways to find the mean and standard deviation:

1. Graphing calculator 

a) if there is just one list and no frequency table.
· Enter the data into 
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· Use 1-Var Stats
· Choose 
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 for the mean and 
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 for the standard deviation

OR

b)   if there is a frequency table

· Enter the data into 
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· Use 1- Var Stats 
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· Choose 
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 for the mean and 
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 for the standard deviation

2.  Formulas (for binomial distribution) 
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· Normal distribution

· All data is distributed within 3 standard deviations from the mean

· With a normal distribution there is a different ( and (  for every question.  You can only calculate the probability for data values that are exactly 1, 2, or 3 standard deviations from the mean.  

· [image: image16.wmf]m

Follows the 68-95-99 rule: 68% of the data are within 1 s.d. of the mean; 95% within 2 s.d.; 99% within 3 s.d.

E.g. 
Apples have a mean diameter of 6 cm and a standard deviation of 1.5 cm.  What proportion has a diameter


a. greater than 4.5 cm
= 84%
    
c. between 6 and 9 cm
= 47.5% 

b. less than 3 cm
= 2.5%


· Standard Normal Distribution

· The standard normal distribution is used to find the probability of data values that are not exactly 1, 2, or 3 standard deviations from the mean.

· The standard normal distribution looks like a normal distribution curve, but uses z-scores.

· A z-score represents the number of standard deviations from the mean.
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· To calculate probability, use shadenorm:

and the formula      
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shadenorm (lower z-score, upper z-score)      or   shadenorm  ( left boundary, right boundary)


      or use    Normalcdf (lower raw score, upper raw score, mean, standard deviation)

· 95% Confidence Interval:
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This means that we expect 95% of all data lies within 1.96 standard deviations from the mean.
· Remember: round lower value down & upper value up

E.g.
SU must sell 200 hamburgers to break even.  An average of 25% of students will buy a hamburger.  There are 1200 students.  Construct a 95% confidence interval for the number of students who will purchase a hamburger.


( = np


    (  = 
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 95% C.I. = ( + 1.96(

  = 1200 x 0.25 = 300
        = 15
   

   = 300 + 1.96(1) = 300 + 29.4


Thus, with 95% confidence, we can expect between 271 and 329 students to buy a hamburger.

Chapter 2 Statistics Review Assignment

1. A bag contains 10 yellow balls, 3 blue balls, and 5 black balls. For each of the experiments described below, complete the given table to show the probability distribution. Classify each distribution as a uniform distribution, a binomial distribution, or neither.

a) A ball is randomly drawn from the bag and its colour is recorded.
	Colour
	Probability

	Yellow
	

	Blue 
	

	Black
	


b) A ball is randomly drawn from the bag and its colour is recorded as either yellow or not yellow.
	Number of Yellow Balls
	Probability

	0
	

	1
	


c) A ball is randomly drawn from the bag and its colour is recorded as either black or not black.
	Number of Black Balls
	Probability

	0
	

	1
	


2. Which of the following experiments may be classified as a binomial distribution? Explain your answers.

a) Two coins are tossed 30 times and the number of times that both of the coins land tails is recorded.
b) A card is drawn from a well-shuffled standard deck of cards and the suit is recorded. This is repeated 10 times and the cards are not replaced after each draw.

c) A 10-sided die numbered from 1 to 10 and a regular 6-sided die are rolled together. This is repeated 30 times and the number of times that a sum of 16 appears is recorded.
BINOMIAL DISTRIBUTIONS
Using the binomial distribution, where n represents the number of trials, p, the probability of success, and q the probability of failure, find the indicated probability:

1.  n = 12, p = 0.2, find P(2 successes)
2.  n = 20, p = 0.5, find P(10 successes)
3.  n = 11, p = 0.05, find P(3 failures)
4.  n = 6, p = 0.35, find P(at least 3 successes)
5.  n = 100, p = 0.01, find P(no more than 3 successes)
6.  In a history class, Colin and Diana both write a multiple-choice quiz.  There are ten questions.  Each question has five possible answers.  What is the probability that:

     a.  Colin will pass the test if he guesses an answer to each question?
     b.  Diana will pass the test if she studies so that she has a 75 % chance of answering each question correctly?
7.  A manufacturing sector contributes 17 % of Canada's gross domestic product.  A customer orders 50 components from a factory that has a 99 % quality production rate ( % of the products are defect-free).  Find the probability that:

     a.  none of the components in the order are defective
     b.  there is at least one defective product in the order
     c.  there are at least two defective products in the order
8.  Approximately 3 % of the eggs in a supermarket are cracked.  If you buy two dozen eggs, what is the probability that:

     a.  none of your eggs are cracked
     b.  at least one egg is cracked
    c.  exactly two eggs are cracked
9.  A pair of dice is rolled 20 times.  What is the probability that double sixes are rolled

     a.  exactly twice



b.  more than once, but no more than three times
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Mean and Standard Deviation  

1.  At Alpine Village, the annual snowfall (in cm) for the last 10 years has been 321, 267, 232, 304, 289, 342, 380, 403, 207 and 294.  What was the mean snowfall and the standard deviation.  Round your answers to the nearest tenth.  
2.  a.  Determine the mean and standard deviation of the data in the following table.  Found your  answers to the nearest tenth.

	Data Value
	Frequency

	      25
	        3

	      27
	        2

	      31
	        4

	      35
	        1

	     36
	        2


     b.  For the data above, how would the mean and standard deviation change if 3 was added to each value?
     c.  For the data above how would the mean and standard deviation change if the frequency for the data value of 36 was changed to 7?
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Z-Scores

1.
The mean on a physics contest was 71 with a standard deviation of 6.

a) If Sarah’s z-score was 1, what was her mark?  b)  If Ed’s z-score was –2, what was his mark?
2.
On a college entrance exam, the mean was 60 and the standard deviation 6.  Sue scored 70, Bill 58, and Tom 61.  Find their z-scores.

3.
For a national physical fitness test conducted on 18-year olds the mean was 72 with a standard deviation of 5.  Jim had a z-score of –1.2 and Shelly a z-score of 1.8.  Determine their actual test marks.

4.
In order to help him decide what his major should be in college, Ralph took an aptitude test.  The results of the test are as follows:

	Subject
	National Mean
	Standard Deviation
	Ralph’s Score

	Pure Science
	75
	5
	83

	Languages
	70
	7
	78

	Business
	56
	6
	61

	Social Science
	68
	4
	77


a) Change Ralph’s scores to z-scores
b) What should he major in?
c) In what subject is he least talented?

5.  Marks on a midterm exam were normally distributed with a mean of 54 and a standard deviation of 12.  A decision was made to adjust the original marks by raising the mean to 64 and reducing the standard deviation to 8.  If Joanne had originally got 36, what will her new mark be?

6.  Calculate the z-score for each value

a) a value 2 standard deviations above the mean
b) a value 1.5 standard deviations below the mean

b) a value equal to the mean
c) a value of x=15 if the mean ​
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, is 21, and the standard deviation is 4.
7.  A set of exam marks has a mean of 55 and a standard deviation of 5.  Change each exam mark in the same way so that the marks have a mean of zero and a standard deviation of one.

8.  What is the range of z-scores in which almost all values in a normal distribution will lie?
9.  The durabilites, in thousands of kilometers, of two brands of tires were compared.  Brand A had a mean of 60 with a standard  deviation of 5.  Brand B had a mean of 65 and a standard deviation of 7.5.  Penny placed a Brand A tire and a Brand B tire on the front wheels of her car.  The Brand A tired lasted 65 000 km and the Brand B tire lasted 72 000 km.  Which tire had a better durability record relative to tires of its brand?
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Normal Distributions

1. Find each probability.  You may find it useful to draw a rough diagram and shade in the corresponding areas.  

a)  P(0 ( z (2)

b)  P(0 ( z ( 0.84)

c)  P(-1.30 ( z ( 1.75)
d)  P(z ( -1.0)

e)  P(z ( -2.26)

f)  P(z ( 0.75)
2. Find the value of a.  Draw diagrams!

a) P(0 ( z ( a) = 0.3849
b)  P(a ( z ( 0) = 0.4945        c)  P(z ( a) = 0.7517
d)  P(z ( a) = 0.1736
3. If the mean duration of a common cold is 14 d with a standard deviation of 2d, find the probability that a cold will last no longer than

a)  16 d.


b)  17 d


c)  9d
d)  What assumption did you make in solving parts a, b, and c?
4. The mean height of North American women is 162 cm with a standard deviation of 4 cm.  In a group of 400 randomly chosen women, how many would be expected to be over 165 cm tall?
5. Scores on an I.Q. test are normal distributed with a mean of 100 and a standard deviation of 15.  How many students in a group of 750, would be expected to have an I.Q. less than 95?
6. The number of customers entering a clothing store per day is normally distributed with a mean of 80 and a standard deviation of 22.  Find the probability of each event on a randomly chosen day.

a) at least 80 customers will enter
b)  at least 113 customers will enter
c)  between 65 and 95 customers enter
d)  between 75 and 85 customers enter

7. The lifetime of a watch battery is normally distributed with a mean of 1.3 a and a standard deviation of 3 months.  If this type of battery is guaranteed for 9 months, what percentage of batteries sold will require replacement?

8.   The results of a test were normally distributed with ( = 6.  If 20.9% of the scores are greater than 65, what is the probability that a score selected at random will be less than 70? How many scores out of 5000 are below 50?

9.   The results of a test are normally distributed with ( = 8.  If 69.5% of the marks are less than 64, what is the probability that a score selected at random will be greater than 50?
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Problem Solving

1. For a standard normal distribution, approximately what percent of the population lies between:
a) z = 0 and z = 1.83?
b)   z = 1 and z = -1?
c)   z = 1.12 and z = 2.44?    
 d)  z = -0.73 and z = 1.98?
2. For a standard normal distribution find the probability of getting a z value
a)  less than 1.9

b)  less than 2.41
c)  between 1.29 and 2.56
d)  between 1.75 and –0.08
3. For a normal distribution, (= 30 and ( = 5.  What is the probability of obtaining a value 
a)  greater than 35?

b)  less than 28?

c)  between 31 and 37?

d)  between 19 and 29?
4. A supermarket has determined that the average waiting time at an express counter is 200 s with a standard deviation of 40s.  Assuming a normal distribution, what is the probability that you will wait longer than 3 min?

5. The average “life” of a certain car engine is 110 000 km with a standard deviation of 12 000 km.  Assuming a normal distribution, what is the probability that the engine will last

a) longer than 120 000 km?


b) between 95 000 km and 115 000 km?
6. The mean life of a certain brand of TV picture tube is 9000 hr, with a standard deviation of 600 h.  Assuming a normal distribution, what is the probability that the tube will

a) last less than 8000 h?



b) last more than 9500 h?
7. The life of a blender is normally distributed with a mean of 7 a and a standard deviation of 1.5a.  What is the probability that a blender will
a) last longer than 8a ?



b) last less than 5a?
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Binomial Distributions and Confidence Intervals

1.  It is estimated that 10% of the vehicles crossing the border between Canada and the U.S. contain undeclared goods.  If the customs officers search 400 vehicles at random, what is the probability that:

a. more than 50 vehicles contain undeclared goods               b.  fewer than 25 vehicles contain undeclared goods.

2.  The captain of a ferry estimates that 40% of the passengers will get seasick in rough weather.  If, on a trip with 70 passengers, the ferry sails into rough weather, what is the probability that:
a. more than half of the passengers will get seasick

b)  fewer than 25 of the passengers get seasick
3. A balloon manufacturer acknowledges that 3 % of the balloons made are defective.  In a shipment of 4000 balloons, what is the probability that fewer than 100 are defective?
4. A successful salesperson estimates that she can sell a car to 15 % of the potential customers who enter her dealership.

a. Estimate the number of sales that she would make in a month in which 250 potential customers enter the dealership.
     b.  Construct a 95% confidence interval for her monthly sales.
5.
In 1998, Statistics Canada reported that 46 % of Canadian households use the Internet.  George polled 100 households in his neighborhood to see it they use the Internet more often than the national average.

a. Construct a 95 % confidence interval for the number of households that use the Internet. 
b.  George found that 60 households use the Internet.  Does this fall in the 95 % confidence interval?
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Math 30 Applied Chapter 2 Review Government Exam Style Questions
1.
Skittles are packaged in bags that are labeled 50g.  Fifty bags from the vending machine were tested.  The actual amount of skittles in each bag was accurately measured and recorded in the table below.

· Calculate the probability for each mass and record these values in the chart.

	Mass in grams
	Frequency
	Probability

	47
	9
	

	48
	5
	

	49
	5
	

	50
	10
	

	51
	6
	

	52
	7
	

	53
	8
	


· When you add up the probabilities, they equal ________.

· Construct a histogram to show the probability distribution for this experiment.  Sketch the histogram and indicate the window used.
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· Calculate the mean and standard deviation of this data.

· Explain what might happen to the company if the mean was too high or too low.

2.
The lifetime of the X-Box 360 is normally distributed with a mean of 1000 hours and a standard deviation of 120 hours.

· Complete the normal curve below to show the distribution of the lifetime of the X-Boxes.  Mark the points that are 1, 2, and 3 standard deviations form the mean.
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· On your sketch, shade the area that represents choosing an X-box with a lifetime less than 900 hours.

· What is the probability of choosing at random an X-Box 360 with a lifetime less than 900 hours?

· Approximately how many X-Boxes in a random sample of 10 000 would have a lifetime less than 700 hours?

Use the following information to answer the next question

In humans, a particular pair of genes genetically determines whether your belly button is an innie or an outie.  A person may have two dominant genes (EE), two recessive genes (ee) or a dominant and a recessive gene (Ee).  If a person has one or two dominant genes then he or she will have an innie.

3.
Complete the chart below to show the sample space for an offspring of parents who each carry one dominant (E) gene and one recessive gene.

	
	
	Mother

	
	
	E
	e

	Father
	E
	
	

	
	e
	
	


· What is the probability that an offspring from these parents will have an outie belly button?

Use the following information to answer the next part of the question

· Calculate the mean and standard deviation for the number of people in a sample of 8 748 that you would expect to have an outie belly button.  Round your answer to the nearest hundredth.

· Calculate the symmetric 95% confidence interval for the number of people in this sample that have an outie belly button.
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Solutions:





1.  0.283			2.  0.176			3.  5.526 x 10-9		     4.  0.353	5.  0.982		


6.  a)  0.033		 b)  0.980	7.  a) 0.605    	 b) 0.395 	c) 0.089	


8.  a) 0.481    	b) 0.519     	c) 0.127			9.  a) 0.088	    b)  0.103








Solutions





1.  � EMBED Equation.DSMT4  ���= 303.9 cm     � EMBED Equation.DSMT4  ���= 58.0	2.  a)  � EMBED Equation.DSMT4  ���=30	 � EMBED Equation.DSMT4  ���= 4.      b) � EMBED Equation.DSMT4  ���=33     � EMBED Equation.DSMT4  ���= no change


 c)  � EMBED Equation.DSMT4  ���=31.8          � EMBED Equation.DSMT4  ���= 4.3








Solutions:





1.  a)  77	     b)  59		2. .  1.7, -0.3, 0.17	3.  66, 81       4. .  a)  1.6, 1.14, 0.83, 2.25		


     b)  Social science     c)  Business		5.  52	6.  a)  2     b)  -1.5     c)  0     d)    -1.5   


  7.  Subtract 55 from each mark, then divide each mark by 5		8.  � EMBED Equation.3  ���< x < 3    9.  Brand A











Solutions


1.  a) 0.4772  	b)  0.2995   	c)  0.8631   	d) 0.1587   e)  0.9881  f)  0.2266


2.  a)  1.2  	b)  2.54  	c)  0.68  	d)  0.94		3.  a) 0.8413	b) 0.9332 	c)  0.0062


4.  91		5.  278		6.  a)  0.5	b)  0.0668	c)  0.5034	d)  0.1820


7. 1.39%		8. 0.9495, 227      9. 0.8925








Solutions:





1.  a)  46.64	b)  68.26	c)  12.41	d)  74.34	


2.  a)  0.9713	b)  0.9920	c)  0.933	 d)  0.4918	


3.  a)  0.1587	b)  0.2033	c)  0.3399	d)  0.4068	


4.  a)  .6915	5.  a)  0.2033	b)  0.5572	6.  a)  0.0475	b)  0.2033	


7.  a)  0.2514	b)  0.0918		








Solutions:





1.  a)  0.0478     b)  0.0062  	2.  a)  0.0439     b)  0.2322    	3.  0.026


4.  a.  38     b)  26 to 49		5.  a)  36 to 56     b)  no








X: [Xmin, Xmax, Xscl]





X:[_____,_____,_____]





Y: [Ymin, Ymax, Yscl]





Y:[_____,_____,_____]� EMBED Excel.Chart.8 \s ���





Approximately 16% of all people have an outie belly button.
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