Math 9
Unit 9
Probability and Statistics
Review Portfolio

[image: image1.wmf]Outcomes

of

Number

Total

Outcomes

Favourable

A

P

=

)

(


Study Guide - Probability
Key Terms

Experimental Probability
Theoretical Probability 
Relative Frequency

Event 
Outcome

Independent Events 
Dependent Events

Sample Space
Tree Diagram
You should be able to…

Calculate Theoretical Probability
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 [10.1]

Calculate Experimental Probability (Relative frequency) [10.2]

Create sample spaces by making a table or by a tree diagram. [10.3]

Use a sample space to determine probabilities. [10.3]

Determine if events are Dependent or Independent and be able to calculate probability [10.4]
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Determine the number of outcomes (or combinations) using the Fundamental Counting Principle. [10.5]

Determine probabilities of events using the Fundamental Counting Principle. [10.5]

Study Guide - Statistics
Key Terms

Population

Sample

Census

Questionnaire

Random Sample 

Bias 

Frequency 

Interpolate 
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Scatter plots:

Positive Correlation (Increasing trend)

Negative Correlation (Decreasing trend)
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No Correlation

Strong and Weak Correlations

Describe the relationship

Example
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Weak Positive Correlation

Strong Negative Correlation

No Correlation

You must be able to do the following

1. Be able to design and properly label a scatter plot, draw on the line of best fit, and decide whether your graph has positive, negative or no correlation and why. Also, be able to make predictions about data on the graph as well as data not directly on the graph.

2. Calculate the four measures of central tendency - mean, median, mode, and range.

Part A
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Practice Multiple Choice and Numerical Response
1. A student flipped a coin ten times and got seven heads seven times. The student concluded that the probability of getting heads is 
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. This is not a valid conclusion because

A. the coin is biased.
B. the number of trails is too small.
C. the coin was not flipped properly.
D. An error occurred in the counting.
Use the following information to answer questions 2-3
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2. Which of the following calculation determines the probability that all five cards are diamonds if the card is replaced be fore the next is drawn.
A. 
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3. Which of the following calculation determines the probability that all five cards are diamonds if the card is not replaced be fore the next is drawn.

A. 
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4. A six-sided die and a four-sided die are rolled. Determine the probability that doubles are not rolled.
A. 
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C. 
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5. A box contains 5 green balls and 8 red balls. One ball is picked at random and not replaced. Another ball is then selected. These two events are
A. dependent.
B. independent.
C. complementary.
D. mutually exclusive.
6. Naval signals are made by arranging five coloured flags in a vertical line. The flags are then read from top to bottom. How many different signals can be made using a blue, red, yellow, orange and a green flag?
A. 5

B. 80
C. 120
D. 3125
7. A licence plate consists of 4 digits followed by 3 letters. Any digit from 0 to 9 can appear, but cannot be repeated. Any letter from A to Z can appear, but can be repeated. How many licence plates are possible?
A. 78 624 000
B. 88 583 040
C. 156 000 000
D. 175 760 000
8. Two regular six-sided dice are rolled. What is the probability that their sum is 10 or less?
A. 0.72
B. 0.75
C. 0.83
D. 0.92
9. Four balls numbered 1 to 4 are contained in a jar. Each ball has an equal chance of being selected. If one ball is randomly selected, replaced and a second ball is randomly selected, what is the probability that the sum of the two numbers removed is even?
A. 
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10. A test has 3 multiple-choice questions with 4 possible choices for each question and then 6 true-and-false questions. How many different ways are there to answer the test?
A. 128
B. 144
C. 2916
D. 4096
11. What is the probability of someone guessing your phone number if her or she is given the first 3 digits?

A. 
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12. A bag contains 3 yellow, 5 white and 4 orange golf balls. If two balls are randomly selected, but not replaced, what is the probability of drawing a white and then a yellow golf ball?

A. 0.09
B. 0.10
C. 0.11
D. 0.70
Use the following information to answer question #13
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13. If theatre 6 replaced a 70 minute movie with a 75 minute movie, which of the following would change?
E. mode and mean
F. mean and median
G. range and mean
H. mode and range
Use the following information to answer question #14
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14. By approximately how much does the heating cost per day decrease when the outside temperature increases by 5°?

A. $1

B. $3

C. $5

D. $7

15. Determine a simplified expression for the mean of 
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Use the following information to answer question #16
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16. Which best describes the relationship shown on the graph?
A. Negative trend
B. Positive trend
C. Constant trend
D. No trend
17. You are interested in finding out what percentage of the 900 students at your high school have cell phones. Which of the following samples would give you the best estimate?
A. You survey 30 of your friends.

B. You survey the 38 students in your math class.

C. You survey every tenth student as they leave the school one day.

D. You survey every second student entering the library at lunch hour one day.
18. The residents of Edmonton are selecting a new mayor. To predict who will win the election, which method(s) could be used to choose a reliable sample?

A. Survey every household in an Edmonton suburb.
B. Ask all people between the ages of 20 and 40.
C. Select 1 household from each page of the phone book.
D. Survey everyone at the University of Alberta.

Use the following information to answer question #19
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19. Based on the results of the survey of 75 000 listeners to the three radio stations, approximately how many would listen to Radio Station Z.
A. 11000
B. 25000
C. 26000
D. 39000

Use the following diagram to answer question #20
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20. Using the line of best fit shown in the graph, what is the height of a tree with a diameter of 50 cm?

A. 35 m
B. 40 m

C. 55 m

D. 60 m

Use the following information to answer question #21
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21. Which of the following best describes the data?
A. Increasing Correlation

B. Decreasing Correlation

C. Random Correlation

D. No Correlation

Use the following information to answer question #22
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22. If each family continues to travel at the same rate, approximately what total number of kilometres will the Jones family have left to travel at the end of the fifteenth day? 

A. 
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Use the following graph to answer question #23
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23. Which scatter plot most likely represents the survey results?
	
	A. 
	[image: image36.emf]
	B.
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	C.
	  [image: image38.emf]
	D.
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Use the following information to answer question #24
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24. What relationship is shown in the scatter plot?

A. There is no relationship between shots on goal and the number of goals scored.
B. The number of goals scored decreases as the number of shots on goal increases.
C. The number of goals scored increases as the number of shots on goal increases.
D. The number of goals scored stays the same no matter how many shots on goal are taken.
Use the following information to answer question #25
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25. Draw a line of best fit and extrapolate the height of a tree that is 10 years old. Which of the following is the best estimate?
A. 10.5 m

B. 8.5 m
C. 6.5 m
D. 4.5 m
26. Sue wants to survey the students about the food to be sold at next month’s school dance. Choose the most random sampling method.
A. One English class is randomly chosen and every student in that class is surveyed.

B. Students are divided by grade and 10 students are selected randomly from every grade.

C. Each student in the school is assigned a 4-digit number and then 75 students are randomly selected.

D. All students are given a copy of the survey and told that completed surveys can be handed in by the end of the week.
27. A city is planning to build a new recreation centre on the edge of town. You have been asked to organize a survey to determine the most needed facilities so that they can be incorporated into the centre. To obtain the least biased results, you sample

A. people randomly from the city phone book
B. 10 students in each of the local schools
C. the city council members representing the different areas of the city
D. spectators at a pro hockey game

28. Which of the following scatter plots best illustrates the relationship between the distance a person lives from school and their % mark in mathematics?
	
	A. 
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	B.
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	C.
	[image: image42.emf]
	D.
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29. Which of the following scatter plots has the strongest positive correlation?
	
	A. 
	[image: image44.emf]
	B.
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	C.
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	D.
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Numerical Response
	1.
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1.   Using the spinner below, what is the probability that a person spins an odd number exactly 3 times in a row? (record your answers as a percent)
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	2.
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2. A card is selected from a standard 52-card deck. What is the probability that the card is a red face card? (Record your answer as a percent)

	3.
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3. Ed bowled six games at Jordan’s Bowlerama. For the first 5 games that Ed bowled, his mean score was 120. He bowled a score of 180 for his 6th game. What was his mean bowling score for all 6 games?
Use the following graph to answer question #4
[image: image108.png]



4. If the average number of minutes that Ali played basketball from Monday to Thursday was 45 minutes, then how many minutes did she play basketball on Thursday?

	4.
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Part B
Practice Written Response

1. Ten cards are numbered consecutively from 1 to 10.  The cards are shuffled.  One card is drawn and then another is drawn without the first card being replaced.  What is the probability?

	a.
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2. One marble is drawn and then another is drawn without the first marble being replaced.  What is the probability?
	a.
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3. Suppose you are tossing one fair coin and one fair die at the same time.

i. Create a sample space by using a table or a tree diagram.
ii. Find the probabilities:
	i.
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4. If 100 people are asked if they drink coke and 62 say that they do, how many people would you expect to drink coke in a town of 72 500?
5. This spinner is used for an experiment in which you toss a dime, roll a die, and spin the spinner.

a. [image: image110.png]


How many possible outcomes are there?
b. What is the probability of tossing a head, rolling a 4 and spinning a Blue?
c. What is the probability of tossing a tail, rolling an odd number and spinning a Blue or White?
6. Three cards are drawn from a 52-card deck of playing cards.  What is the probability of drawing the following, if each card is replaced before the next is drawn?
	a.
	3 kings


	b.
	3 clubs

	c.
	a queen, then a jack, then an ace


	d.
	a heart, then a diamond, then a club



	e.
	ace of hearts, then the 2 of clubs, then a red card


	f.
	six of diamonds, then the six of diamonds, then the six of diamonds




7. Cards are numbered from 1 to 10.  When Matt picked a card and replaced it each time, he got the following results:

	NUMBER ON CARD
	FREQUENCY

	1
	5

	2
	4

	3
	5

	4
	3

	5
	7

	6
	8

	7
	3

	8
	4

	9
	6

	10
	5


a. what is the experimental probability of picking a 3?
b. What is the experimental probability of picking an even number?
c. What is the experimental probability of NOT picking an even number?

8. Calculate the mean, median, mode, and range of the numbers 10, 18, 16, 11, 12, 13, 16, 13.

9. A school cafeteria wants to know what food students would like the cafeteria to serve. Which of these methods gives a representative sample? Why?

1. The first 100 people to enter the school that morning are interviewed.

2. All grade 11 students are asked to fill out a questionnaire.

3. Teachers are asked what foods they want the cafeteria to serve.

4. A school computer randomly generates the names of 300 students to complete a questionnaire.

10. Identify the population sampled in each study described below.

a. To determine the most popular brand of cola, researchers interviewed 200 people as they exited a grocery store.

b. To determine what topical antibiotic doctors feel is most effective, researchers conducted a telephone survey of 1500 family physicians in Alberta.

c. To assess the type of article that is most popular with its readers, researchers at a Canadian magazine tallied the results of a mail-in survey.

11. Identify the segment of the school population you would sample for an opinion on each topic.

a. The graduation dance
b. Organizing a girls’ soccer team
12. Consider each survey below. Comment on the plan for selecting a sample and explain how you would improve it.

a. How many red Smarties are in each box? Sample: Open two boxes of Smarties, count how many red Smarties are in each, and average your answers.

b. What is your favourite team in the NBA? Sample: Ask 200 people leaving a Chicago Bulls game.

13. For each survey, determine whether the sample size is appropriate.

a. How many drivers in your province use seat belts? Sample: Observe the first 20 cars that drive by your house.

b. What percent of students in your school plan to attend university? Sample: Select 10 homerooms and ask the students in each homeroom.

14. Explain how each of the following surveys is biased.

a. To collect data on the favourite foreign car, a survey was conducted of all people entering the BMW dealership for a two-week period.

b. A survey of all school athletic teams was conducted to see whether participating athletes or all students should pay athletic fees.

c. At a bike manufacturing company, every Friday at 4:00 p.m., a sample of bicycles is tested for defects.

15. Which sample would give you a more reliable conclusion? Why?

i. Four people out of 10 prefer tea to coffee.

ii. Twelve people out of 50 prefer tea to coffee.

iii. Fifty-three people out of 200 prefer tea to coffee.

16. Determine if each of the following surveys is reliable. Explain your answer.

a. By surveying your friends, you find the most popular movie among teens to be your favourite movie also

.

b. A student kept track of the eye colour of the first 20 students who entered the school to determine the most common eye colour in the school.
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17. Use the graph to answer the following questions

a. How many hours a day are spent on Eating, Sleeping?

b. What would all the hours for all of the activities add up to? 
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18. The graph shows the number of each type of movie watched by a school class over a 6-month period.

a. Which is the most commonly watched type of movie?

b. How many more action movies were watched than horror movies?

c. How many comedy movies were watched?

d. What was the total number of movies watched?

e. What percentage of total movies watched were dramas?

19. [image: image113.png]


The graph shows the percentage of students enrolled in grade twelve that graduate each year.

a. What percent of students graduated in each year?

i) 1910 ii) 1950 iii) 1990

b. Is there an overall trend in the percentage of grade 12 students that graduate? Explain.

c. Given this trend, what percentage of students would you expect to graduate in 2010?

d.  Is it possible for this trend to continue over the next 100 years? Explain.

Part C

Line of Best Fit 
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1. The number of games started and the number of games won by a major league baseball pitcher are recorded in the table.
a. Draw a scatter plot comparing the number of games started to the number of games won. Use the grid below.
b. Draw a line of best fit.
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c. Interpolate the number of games you expect to win if you start 20 games.

d. Extrapolate the number of you expect to win if you start 50 games

Answers

Answers

Part A

MC

	1.
	B
	2.
	B
	3.
	C
	4.
	C
	5.
	A

	6.
	C
	7.
	B
	8.
	D
	9.
	C
	10.
	D

	11.
	D
	12.
	C
	13.
	A
	14.
	C
	15.
	C

	16.
	B
	17.
	C
	18.
	C
	19.
	B
	20.
	D

	21.
	A
	22.
	D
	23.
	D
	24.
	C
	25.
	C

	26.
	C
	27.
	A
	28.
	C
	29.
	D
	
	


NR

	1.
	1
	1
	.
	5
	2.
	2
	1
	.
	6
	
	3.
	1
	3
	0
	
	
	4.
	5
	6
	
	
	
	
	
	
	
	


Part C
	1
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	7
	a. 
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	8
	mean 13.6, median 13, mode 13,16, range 8

	9
	D. randomly selected students that represent the school

	10
	a. store shoppers
	b. Albertan physicians
	c. magazine readers

	11
	a. grade 12 grades
	b. girl soccer players
	

	12
	a. Not a large enough sample. Sample more smartie boxes

	
	b. People sample would be biased to choosing the Bulls. Ask fans from all over the

    country

	13
	a. Need sample more cars from across Alberta

	
	b. Reasonable sample. 

	14
	a. Biased. Location is at a BMW dealership people will most likely favour BMW.

	
	b. Biased. Athletes will most likely approve of the fee

	
	c. Biased. Always the same time and day

	15
	iii  - Largest sample gives the best results 

	16
	a. Unreliable. Your friends do not represent all people in a population

	
	b. Unreliable. Sample size is to small

	17
	a. 1.5, 12 hrs
	b. 10.5 hrs
	
	

	18
	a. Comedy
	b. 15
	c. 45
	d. 126

	
	e. 28.6%
	
	
	

	19
	a. 54%, 63%, 85%
	b. The percentage to graduate increases over time.
	c. 95%
	d. Not possible as the maximum amount is 100%


Part C
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	2
	b. 11 games
	c. 28 games
	
	

	
	
	
	
	


Three families are hiking on the West Coast Trail. The families started together 360 km from their final destination. The graph below shows the line of best fit for the distance each family has left to travel at the end of the first 11 days. 
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The following graph shows the amount of time students spent studying for an exam and their scores on the exam.
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Dependent Variable
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				Independent Variable


				(Manipulative)





Probability of B given that A has occurred





Five cards are drawn from an ordinary deck of 52 cards.





The graph below shows the heights and diameters of various trees.
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The following table shows the results of a survey of favourite radio stations


�





The graph below shows the relationship between the distance in miles a delivery truck traveled and the number of hours each delivery took.
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�





Alfred records the outside temperature at noon each day. He also records the heating cost per day. The graph shows a scatter plot and a line of best fit for his data


�





Megaplex movies has a theatre complex containing 19 different theatres operating at one time. The length of each of the movies currently being shown is recorded below.





Length of Movies (Minutes)�
�



75, 104, 142, 122, 93, 150, 125, 128, 135, 98, 70, 103, 118, 105, 122, 122, 118, 84, 133


�
�












Sunil surveys 200 students to find out how much sleep they need. He finds that students need less sleep as they get older.





The scatter plot below shows the number of goals scored versus shots on goal by different members of a soccer team during the course of a season. 


�





The graph below represents the relationship between the height, h, in metres, and the age, a, in years, of a tree.


�





Ali plays basketball on Monday, Tuesday Wednesday, and Thursday. She plays basketball for 42 minutes on Monday, 32 minutes on Tuesday, and 50 minutes on Wednesday
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