Chapter 11 Probability
11.1 Determining Probabilities Using Tree Diagrams and Tables
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Page 416
Question 3
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a) There are two outcomes (heads or tails) for the coin and three outcomes for the spinner (1, 2 and 3).
b) The sample space is listed as ordered pairs in brackets from the outcomes listed in a): (H, 1), (H, 2), (H, 3), (T, 1), (T, 2), and (T, 3).
c) Each of the six possible outcomes of both events (the coin flip and the spin) are equally likely.
P(H, 2) = 
[image: image216.emf]
The probability of P(H, 2) is 
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 or 
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Question 4
a) List the sample space with the outcome of the first spin in the first part of the ordered pair: (T, T), (T, W), (T, O), (W, T), (W, W), (W, O), (O, T), (O, W), (O, O).
b) Assuming each of the nine outcomes is equally likely, then P(T, W) = 
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c) Count the outcomes in the sample space with both letters identical. There are three favourable outcomes.
P(both letters are identical) = 
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        = 
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The probability that both letters are identical is 
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Question 5
a) Organize the four outcomes for the green die vertically on the left side of the table. Place the four outcomes for the blue die along the top of the table. List the sample space in the table.
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b) To determine P(sum > 5), count the favourable outcomes from the table and divide this by the possible outcomes.
The favourable outcomes are (2, 4), (3, 3), (3, 4), (4, 2), (4, 3), and (4, 4). There are a total of six favourable outcomes and 16 possible outcomes.

P(sum > 5) =
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 or 0.375 or 37.5%

c) There are four outcomes in the sample space that have the same number on both dice: (1, 1), (2, 2), (3, 3), and (4, 4).

P(same number on both) = 
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Question 6
a) List the six possible outcomes for the die along the top of the table. Place the five possible outcomes for the chosen card along the left edge of the table. List the 30 possible outcomes for the two events in the table.
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b) There are four outcomes that result in the same outcome on both the card and die.
P(same number on both the card and die) = 
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c) There are 15 favourable outcomes.

P(sum of both numbers is even) = 
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d) There are ten favourable outcomes in which the number on the die is larger than or equal to the number on the card.
P( number on die 
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 number on card) = 
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Question 7
a) Arrange the four equally likely outcomes for the first catch along the left edge of the table and then repeat the process along the top of the table for the second catch. Fill in the cells.
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b) There are 16 possible outcomes. There are two favourable outcomes that result in a whitefish (W) and a char (C) being caught.
P(W and C) = 
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        = 
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 or 0.125 or 12.5%

c) There is one favourable outcome that results in two char being caught.
P(char, char) = 
[image: image30.wmf]16
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 or 0.0625 or 6.25%

d) There is one outcome in the table that results in nothing being caught.
P(lost, lost) = 
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 or 0.0625 or 6.25%
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Question 8
a) There are two choices for the coin flip and five choices for the card selection.
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b) Place the five cards along the top of the chart and the two coin flip outcomes along the left edge of the table.
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c) There are six favourable outcomes out of ten possible outcomes.
P(outcome includes an even-numbered card) =
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Question 9
a) Place the two outcomes for the first baby along the left edge of the table and the two outcomes for the second baby across the top of the table.
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b) There are two favourable outcomes that result in one boy and one girl: a boy followed by a girl and a girl followed by a boy.
P(one boy and one girl) = 
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   = 
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 or 0.5 or 50%

c) It assumed that it is equally likely that a boy or girl is born for any birth, and that the two births are independent events.
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Question 10
a) Record two rows and columns for an E in order to say that each outcome in the table is equally likely.
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b) There are two outcomes that are favourable out of 16 possible outcomes.
P(T then E) = 
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 or 0.125 or 12.5%

c) There are four favourable outcomes in the table.

P(E, E) =
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or 0.25 or 25%

d) There are six favourable outcomes that result in the same letter appearing on both spins.
P(same letter on both spins) = 
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Question 11
a) There are two possible outcomes, which are equally likely, at the top of the mountain. Therefore, the probability that they will take Thunder Road is
P(Thunder Road) = 
[image: image42.wmf]2
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 or 0.5 or 50%

b) Each of the eight lower runs is equally likely to be chosen. Two out of eight runs contain the name Bowl.

P(skiing on a run that contains the name Bowl) = 
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c) If the skier finishes on Quick Break, then he or she must have taken Thunder Road. Therefore, the probability of the skier taking both runs is the same as the probability of taking Quick Break.
P(Thunder Road and Quick Break) = 
[image: image45.wmf]8
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 or 0.125 or 12.5%
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Question 12
a) A tree diagram is useful for showing probability experiments that involve three or more events.
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b) There are eight favourable branches out of 64 equally likely branches.
P(E, E, E) = 
[image: image46.wmf]64
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 or 0.125 or 12.5%
c) There is one favourable outcome (E, N, T) that appears twice.

P(spinning 3 different letters in alphabetical order) = 
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           = 
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d) There are 42 favourable outcomes.

P(one letter appears exactly twice) = 
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Question 13

Create a table or tree diagram.
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a) There are eight favourable outcomes for this probability experiment.
P(difference between the two numbers is 2) = 
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8








= 
[image: image53.wmf]9

2

 or 
[image: image54.wmf]2

.

0

 or 
[image: image55.wmf]2

.

22

%
b) There are 12 favourable outcomes.

P(sum is a multiple of 3) = 
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c) There are 15 favourable outcomes.

P(product is a multiple of 4) = 
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11.2 Outcomes of Independent Events
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Question 3
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a)
b) Count the outcomes in the table. There are 12 possible outcomes.
c) Use the multiplication method. There are four different marbles and three different regions on the spinner: 3 × 4 = 12
There are 12 possible outcomes.
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Page 424
Question 4
Answers may vary. Example:
a) There are two possible outcomes for the coin flip and six possible outcomes for the card selection. Using the multiplication method, the total number of possible outcomes is
2 × 6 = 12

There are 12 possible outcomes.

b) Use a tree diagram to confirm that there are 12 possible outcomes.
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Question 5

a) Start the tree diagram with the two outcomes from the coin flip. There are six possible outcomes for the roll of the die and three outcomes for the marble selection.
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b) Count the bottom row of branches. There are 36 possible outcomes.

c) Use the multiplication method: 2 × 6 × 3 = 36

There are 36 possible outcomes in this three-event probability experiment.
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Question 6

a) In the tree diagram there will be two outcomes for the coin flip, four outcomes for the spinner, and four outcomes for the roll of the die.
[image: image198.png]



b) Count the bottom row of branches. There are 32 possible outcomes.

c) The total number of possible outcomes is 2 × 4 × 4 = 32.
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Question 7

Using the multiplication method, the total shirt–pant combinations will be 4 × 6 = 24.
Tony can make 24 shirt–pant combinations.
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Question 8

Count the number of pathways between Leftsville and Middletown: 4.
Count the number of pathways between Middletown and Right City: 3.
The total number of pathways from Leftsville to Right City is 4 × 3 = 12

There are 12 routes from Leftsville to Right City.
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Question 9

Use the multiplication method to find the different menu combinations: 4 × 5 × 3 = 60

There are 60 different menu combinations.
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Question 10

a) Use the multiplication method to find the number of coin combinations. She has three different coins in the left pocket and two different coins in the right pocket: 3 × 2 = 6

She could get six combinations of coins.

b) A tree diagram confirms that there are six possible combinations.
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c) The largest sum will consist of choosing the loonie and quarter: 1.00 + 0.25 = 1.25

The largest possible sum is $1.25.

d) The smallest sum will consist of choosing the nickel and penny: 0.05 + 0.01 = 0.06

The smallest possible sum is 6 cents or $0.06.
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Question 11

Answers will vary. Example:
Jim has two pairs of shoes, four pairs of pants, and five dress shirts from which to choose. If he selects one item from each of the three types of clothing, how many combinations of clothing are possible?

2 × 4 × 5 = 40

There are 40 possible combinations of clothing.
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Question 12

a) Use the multiplication method to find the number of possible single-scoop ice-cream cones: 31 × 3 = 93

There are 93 single-scoop ice-cream cone combinations.

b) Use the multiplication method to find the number of possible two-scoop ice-cream cones. There are three types of cones, 31 flavours of ice cream available for the first scoop, and 31 flavours of ice cream available for the second scoop: 3 × 31 × 31 = 2883

There are 2883 two-scoop ice-cream cone combinations.

c) If the two flavours must be different and waffle-chocolate-strawberry is still considered different from waffle-strawberry-chocolate, then the answer can be found in two different ways.

Method 1
Subtract the number of cones where both flavours are the same from the answer in b). With 3 types of cones and 31 flavours, there are 93 cones (3 × 31) that have two scoops of the same flavour: 2883 – 93 = 2790

There are 2790 two-scoop ice-cream cones in which the scoops are different flavours.

Method 2
There are 3 types of cones. There are 31 flavours of ice cream available for the first scoop. For the second scoop, one of the 31 flavours has been used so there are only 30 flavours available to choose from. Use the multiplication method:
3 × 31 × 30 = 2790

There are 2790 two-scoop ice-cream cones in which the scoops are different flavours.
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Question 13

There are three drink choices and three main dish choices. Divide the total number of possible meal combinations, 36, by the number of desserts, 4: 36 ÷ 4 = 9.
The quotient, 9, is equal to the product of the choices for the drink and main menu.

The factor pairs of 9 are 3 × 3 and 1 × 9. Since there must be more than one choice in each category, the only choice of factor pairs is 3 × 3.
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Question 14

a) Use the multiplication method to determine the number of combinations of one choice of bead colour (5) and one choice of bead shape (6): 5 × 6 = 30

There are 30 colour–shape combinations.
b) Create a table to show the sample space and then count the number of cells in the table. There are 30 combinations.
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c) For two colours of beads in each shape, there are five colours available for the first choice and then four colours remaining for the second choice: 5 × 4 × 6 = 120

There are 120 combinations for two colours and six shapes.
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Question 15

There are four choices for the thousands digit, four choices for the hundreds digit, four choices for the tens digit, and four choices for the unit (or ones) digit: 4 × 4 × 4 × 4 = 256

There are 256 four-digit numbers that contain only the digits 1, 2, 3, and 4.
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Question 16

There are 26 choices of letters for each of the first three characters. There are eight possible digits for each of the last three characters: 26 × 26 × 26 × 8 × 8 × 8 = 8 998 912

There are 8 998 912 possible car license plates.

11.3 Determining Probabilities Using Fractions

Section 11.3
Page 432
Question 4
a) There are six outcomes for the die and four regions of the spinner.
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b) There are two cells in the table with favourable outcomes.
P(A, 2) = 
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= 
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c) The probability of spinning an A is 
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 or 
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. The probability of rolling a 2 is 
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. Therefore, the probability of spinning an A and rolling a 2 is
P(A, 2) = 
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Question 5

a) The total number of possible outcomes from Joe’s selection (from four marbles) and Ron’s selection (from five marbles) is 4 × 5 = 20

There are 20 possible outcomes.

b) Method 1: Use Multiplication
P(blue, red) = 
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Method 2: Use a Table
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P(blue, red) = 
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Question 6

a) There are two equally likely outcomes: heads or tails.

P(H) = 
[image: image74.wmf]2
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b) The probability that a head is flipped on both trials is
P(H, H) = 
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  = 
[image: image76.wmf]4

1


c) Construct a tree diagram. The diagram shows that there are four possible outcomes and only one favourable outcome.
P(H, H) = 
[image: image77.wmf]4
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Question 7

a) The probability of rolling a 2 on the die is 
[image: image78.wmf]6
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. The probability of spinning a B on the spinner is 
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. The probability of rolling a 2 and spinning a B is

P(2, B) = 
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= 
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b) There are three even numbers (2, 4, and 6) and three consonants (B, C, and D). Use the multiplication method to find the probability of rolling an even number and spinning a letter that is a consonant:

P(even number, consonant) = 
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         = 
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 or 0.375
c) Construct a tree diagram. Count the number of favourable outcomes.
P(even number, consonant) = 
[image: image85.wmf]8
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Question 8

a) Answers may vary. Example: Use two 4-sided dice to simulate the type of seed chosen and the location. Roll the two dice ten times and record the seed type and location in a tally chart. A possible experimental probability is P(marigold, flower pot) = 
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b) There are four equally likely types of flower seeds and four equally likely planting locations.

P(marigold, flower plot) = 
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c) Answers may vary. Example: The experimental probability of 
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 is larger than the theoretical probability of 
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.
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Question 9

a) The red car was the last one collected during the simulation because there is only one tally mark in the chart.
b) The experimental probability for a blue car can be found by counting the favourable outcomes (4) and the total outcomes (13):

P(blue) = 
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= 
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c) Determine the theoretical probability by counting the total number of equally likely outcomes: 5
P(blue) = 
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 = 0.2
d) Use the multiplication method to find P(blue, blue):

P(blue, blue) = 
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Question 10

Use the multiplication method to determine the likelihood that it will rain in both cities.
P(Victoria rain and Calgary rain) = 
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      = 
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The probability that it will rain in both cities is 
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 or 15%.
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Question 11

There are five red balls in bag 1, which has a total of seven balls. There are six blue balls in bag 2, which has a total of ten balls.

P(red, blue) = 
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Question 12

a) Spinner 1 must have three equal regions (in terms of area) that are labelled A, A, and B. Spinner 2 has four equal-sized regions that are labelled 2, 2, 2, and 3.
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b) There are two favourable outcomes on spinner 1.
P(A) = 
[image: image105.wmf]3
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c) There are three favourable outcomes on spinner 2.

P(2) = 
[image: image106.wmf]4

3


Section 11.3
Page 434
Question 13
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a) There are four different pathways that lead from Lowtown to Highville.

b) Answers may vary. Example: Since the likelihood that a specific pumping station is working is 
[image: image107.wmf]3

2

, assign numbers 1, 2, 3, and 4 on the die to simulate the pump is working, and numbers 5 and 6 to simulate the pump is not working. Roll the die ten times and determine the experimental probability that a specific pumping station is working.
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c) There are seven trials where at least one pathway is available. The trials where there is not one available pathway are trials #4, #5, and #8.
P(at least one pathway is available to carry water between the two towns) = 
[image: image108.wmf]10
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 = 0.7
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Question 14

a) The probability that Jeremy will be happy with his appetizer is 
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. The probability that Jeremy will be happy with his main course is 
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 The probability that he will be happy with both items is

P(happy with appetizer, happy with main course) = 
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b) P(unhappy with appetizer, unhappy with main course) = 
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c) The outcome in which Jeremy is happy with only one of his food items has not been considered. For example, he may be happy with the appetizer but not with the main course.
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Question 15

a) Use the multiplication method to find the probability that both batters will get on base.
P(both batters hit a fair ball and get on base) = 0.313 × 0.289




       


= 0.090 457

The probability that both batters will hit a fair ball and get on base is approximately 0.090.

b) First determine the probability that the second player does not get on base.

= 1 – 0.289

= 0.711
There is a 71.1% chance that the second hitter will not get on base.

Find the probability that the first batter gets a hit and the second batter does not.

P(first player gets a hit and the second player does not) = 0.313 × 0.711
     = 0.222 543

The probability that the first batter gets a hit and the second batter does not is 0.223.
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Question 16

a) There are four 4s and four 7s in the deck.
P(4, 7) = 
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= 
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1



≈ 0.006

The probability that a 4 is chosen and then a 7 is chosen is 0.006.

b) There are 48 cards that are not 4s.

P(4, not 4) = 
[image: image118.wmf]52
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      ≈ 0.071

The probability that a 4 is chosen and then a non-4 is chosen is 0.071.

c) Three card types are less than four (ace, two, and three). With four suits, 12 cards in the deck are less than four.

P(4, < 4) = 
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   ≈ 0.018

The probability that a 4 is chosen and then a card less than four is chosen is 0.018 or 1.8%.
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Question 17

First, find the probability of event A and event B occurring, P(A, B).
P(A, B) = P(A) 
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 = 
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Then, find P(C).
P(A, B, C) = P(A, B) 
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Substitute with known values.
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Change to a division statement.
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The probability of event C is 
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Question 1
INDEPENDENT EVENTS have results for which the outcome of one event has no effect on the outcome of another event.
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Page 436
Question 2

SAMPLE SPACE represents all possible outcomes of a probability experiment.

Chapter 11 Review
Page 436
Question 3

A SIMULATION represents a real situation modelled using an experiment.
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Page 436
Question 4

PROBABILITY is the chance of an event occurring.
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Question 5

A FAVOURABLE OUTCOME is a successful result in a probability experiment.
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Question 6

a) Construct the table.
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b) Count the favourable results in the table. The probability that the sum of the two numbers is 10 is
P(the sum of the two numbers is 10) = 
[image: image129.wmf]36
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           = 
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c) Count the favourable outcomes in the table.

P(the two numbers are identical) = 
[image: image131.wmf]36

6






      = 
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d) Count the favourable outcomes in the table. Six outcomes in the table have a product that is a multiple of 10.
P(product of the two numbers is a multiple of 10) = 
[image: image133.wmf]36
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Question 7
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a)
b) From the tree diagram in a), there are eight possible outcomes (see right column). Of these eight equally likely outcomes, only one is favourable.
P(H, H, H) = 
[image: image135.wmf]8
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c) Count the number of favourable outcomes in the tree diagram from a). There are three favourable outcomes.

P(2 heads and 1 tail in any order) = 
[image: image136.wmf]8
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Question 8

a) Construct a table to represent the sample space. 
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b) There are four outcomes in which the numbers match on the card and die. These outcomes are (3, 3), (4, 4), (5, 5), and (6, 6).

P(number on the card matches number on the die) = 
[image: image137.wmf]42
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c) Count the number of favourable outcomes. There are 32 favourable outcomes.

P(number on the card > the number on the die) = 
[image: image139.wmf]42
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d) There are nine outcomes in the sample space where both numbers are even.

P(both numbers are even) = 
[image: image141.wmf]42
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Question 9

[image: image212.png]Ce



a) The possible outcomes are 
(H, 1), (H, 2), (H, 3), (T, 1), (T, 2), and (T, 3). 
b) Count the listed outcomes in a). There are six possible outcomes.
c) There are two outcomes for the coin flip and three outcomes for the spinner.
The total number of possible outcomes for the two events is 
2 × 3 = 6.
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Page 437
Question 10

a) Janessa chooses one of six T-shirts, one of four CDs, and one of two concerts. Use the multiplication method to find the total number of combinations for these three decisions:
6 × 4 × 2 = 48

There are 48 possible combinations of prizes for Janessa.
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Question 11

Multiply the number of hotel choices (three) by the number of ski pass choices (two). Then divide the total number of combinations by the product that was calculated:
42 ÷ 6 = 7.
There are seven restaurants listed in the newspaper ad.
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Question 12

a) There are three red marbles and five marbles in total in the bag.
P(red marble) = 
[image: image143.wmf]5

3


b) There are four green marbles and a total of five marbles in the box.
P(green marble) = 
[image: image144.wmf]5

4


c) To find the probability of choosing a red marble from the bag and a green marble from the box, multiply the probabilities from a) and b).
P(red marble, green marble) = 
[image: image145.wmf]5
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 or 48%
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Question 13

a) Find the probability of snow falling today in Abbotsford and Estevan by multiplying the probabilities of snow occurring in each city.

P(A, E) = 0.1 × 0.5

 = 0.05 or 5%

b) P(A, L, E) = P(A) × P(L) × P(E)


          = 0.1 × 0.4 × 0.5


          = 0.02 or 2%

c) In b), you calculated the chance that it will snow in all three towns today.
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Question 14

First, determine the probability of each of the three events:
P(1 or 2 appears on the first roll): 
[image: image147.wmf]21
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P(3 appears on the second roll): 
[image: image148.wmf]6

1


P(odd number appears on the third roll): 
[image: image149.wmf]31
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Calculate the probability of all three events occurring in a row.

P(1 or 2, 3, odd number) = 
[image: image150.wmf]2
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Question 15

a) One of four regions is blue. The theoretical probability of spinning blue is
P(blue) = 
[image: image152.wmf]4

1

or 25%

b) Count the number of tallies for blue in the chart. Of the 20 trials, the spinner landed on blue three times. Therefore, the experimental probability for spinning blue is
P(blue) = 
[image: image153.wmf]20

3

 or 15%

c) Answers may vary. Example: The experimental probability is often different from the theoretical probability.
d) Yes, the two probabilities would become closer to each other in value.
Chapter 11 Practice Test
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Question 1

Answer: A
There are 16 possible outcomes. Four outcomes are favourable.
P(same number on both die) = 
[image: image154.wmf]16
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Question 2

Answer: D
There are three favourable outcomes.

P(sum < 4) = 
[image: image156.wmf]16
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Question 3
Answer: A
There are nine favourable outcomes.

P(neither die has a two showing) = 
[image: image157.wmf]16
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Question 4

[image: image213.png]



There are two outcomes for the coin flip and six outcomes for the spinner.

2 × 6 = 12

The total number of possible outcomes is 12.
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Question 5

The probability of the coin landing heads up is 
[image: image158.wmf].

2
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 The probability that the spinner stops on a vowel is 
[image: image159.wmf]6

2

 or 
[image: image160.wmf]3
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.

P(the coin lands heads up and the spinner stops on a vowel) =
[image: image161.wmf]2

1

×
[image: image162.wmf]3

1

.
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Question 6

There are two choices for a drink, three choices for a meal, and three choices for a dessert. The total number of combinations will be the product of these choices:
2 × 3 × 3 = 18
There are a total of 18 combinations on the menu.
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Question 7

a) There are two red jellybeans and a total of five jellybeans in the jar.
P(red jellybean) = 
[image: image163.wmf]5

2

 or 40%

b) There are five orange marbles and a total of eight marbles in the bag.

P(orange marble) = 
[image: image164.wmf]8

5


There are three blue jellybeans in the jar.

P(blue jellybean) = 
[image: image165.wmf]5

3


The probability of selecting an orange marble and a blue jellybean is

P(orange marble, blue jellybean) = 
[image: image166.wmf]5
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Question 8

[image: image214.emf]Look at the ratio of people who chose Maria (seven) to the total number of people who were surveyed (30).

P(Maria) = 
[image: image169.wmf]30
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Question 9

a) P(rain on Saturday, rain on Sunday) = 
[image: image172.wmf]2
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   = 
[image: image173.wmf]20
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 or 35%

There is a 35% chance that it will on both Saturday and Sunday.

b) The probability that it will not rain on Saturday is

P(no rain on Saturday) = 1 – 
[image: image174.wmf]10
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             = 
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 or 30%

P(no rain on Sunday) = 1 – 
[image: image177.wmf]2
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P(no rain on Saturday, no rain on Sunday) = 
[image: image179.wmf]2
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        = 
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 or 15%

c) Answers will vary. Example: Jamie could mark seven cards with R for rain and leave the other three cards blank. She should shuffle the cards and then randomly pick one card to simulate whether it will rain on Saturday. She should then take one blank card and one card marked R and randomly select one of these two cards to see if it will rain on Sunday.
d) Answers will vary. Example: In general, the more trials that are performed the more closely the experimental results approximate the theoretical results. One hundred trials will likely be more accurate than ten trials.
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Question 10

Answers will vary. Example: To simulate the likelihood of a family consisting of four girls, flip a coin four times. Assign the head of the coin to represent a boy being born and the tail of the coin to represent a girl being born. If the coin lands tails up on all four flips, this represents a family of four girls. Any other result would represent a family with fewer than four girls. Perform 20 trials of this experiment. Then divide the number of successes by 20 to determine the experimental probability of a family of four children having all girls.
The theoretical probability for having a family of four children who are all girls can be determined using the multiplication method or with a tree diagram.
Multiplication Method
P(4 girls being born in a family) = 
[image: image181.wmf]2
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×
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    = 
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 or 6.25%

There is a theoretical probability of 6.25% that a family will consist of four girls and no boys.

Tree Diagram

Count the successful pathways on the tree diagram (one of 16).
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There is an assumption that the probability of a girl being born is exactly 50%.
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