Probability of Compound Events

< Words
Some words have special meaning in Probability:
Je 3L s B
Compound #HEEM: | A compound event is an event that includes two or
Events

more simple events.

Tree diagram | A8f/{A [ A tree diagram is a visual depiction of relationships

that starts with a central node, or trunk.

<>

Example 1 Use a tree diagram.

A bakery offers customers different types of cake, frosting, and decorations for
customizing a cake.

Types of cake: Chocolate or Vanilla

Frosting options: Buttercream, Cream Cheese, or Chocolate Ganache
Decorations: Sprinkles, Fresh Berries, or Fondant Flowers

A. Complete the tree diagram to represent the sample space.

Sprinkles
Buttercream Fresh Berries
Fondant Flowers
Sprinkles
Chocolate = Cream Cheese &4 Fresh Berries
Fondant Flowers
Sprinkles
Chocolate Ganache ©r Fresh Berries
Fondant Flowers
Sprinkles
Buttercream 4 Fresh Berries

Fondant Flowers
sprinkles
Vanilla = Cream Chesse ©f Fresh Berries
Fondant Flowers
Sprinkles
Chocolate Ganache ©f Fresh Berries

Fondant Flowers

B. The tree diagram shows that there are

equally likely outcomes in the
sample space.

In this scenario, there are 2x3x3=18 equally likely outcomes in the sample
space.




C. Find the probability P(Chocolate with Buttercream and Sprinkles) when
selecting a cake at random.

To find this probability:
(Bl(ocolate with Buttercream and Sprinkle s)

_ Number of outcomes where Chocolate, Buttercream, and Sprinkles are chosen

Total number of equally likely outcome

D. Find the probability of selecting a Chocolate cake with Buttercream
frosting when selecting a cake at random.

To find this probability:
P(Chocolate and Buttercream)

_ Number of outcomes where Chocolate and Buttercream are chosen

Total number of equally likely outcome
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Example 2 Use table.

Emma and Alex are playing a game with two spinners. Each spinner has
numbers from 1 to 4. They want to find the probability that the sum of the two
numbers they spin is 4.

A. Complete the table of sums:

2 1 1 2 3 4
1 3 4 5
2 3 4 35 6
3 4 5 6 7
4 5 6 7 8

B. Observe from the table:




There are 3 possible outcomes with a sum of 4.
All outcomes in the sample space are equally likely.

C. The probability of spinning a sum of 4:

Number of equally likely outcomes that add to 4
Total number of equally likely outcomes in the sample space

P(sum of 4)=

D. Determine another possible outcome in the sample space that has the
same probability as that of spinning a sum of 4.

P(sum of 4) = % = P(sum of 6)

< Example 3 Use organized lists.

Olivia is drawing cards from a hat that contains three cards labeled X, Y, and Z.
Each card has an equal chance of being drawn. She draws one card at a time,
records the result, and replaces it before the next draw. What is the probability
that Olivia draws the X-card 3 times in a row?

A. Complete the organized lists to represent the sample space:

X on the first draw | Y on the first draw | Z on the first draw
X X Y X X Z X X
X X Y Y X Y Z X Y
X X Z Y X Z Z X Z
X Y X Y Y X Z Y X
X Y Y Y Y Y Z Y Y
X Y Z Y Y Z Z Y Z
X Z X Y Z X Z Z X
X Z Y Y Z Y Z Z Y
X Z Z Y Z Z Z Z Z
B. The organized lists show that there are  equally likely outcomes

in the sample space.

3x3x3=27




C. What is the probability that Olivia draws the X-card 3 times in a row?

Number of equally likely outcomes in the event (X,X,X)
Total number of equally likely outcomes in the sample space

P(X, X, X)=

< Example 4 Toss three coins.

Sophia, Liam, and Emma each flip a coin. Each coin can land either heads (H)
or tails (T) with an equal probability.
A. Complete the tree diagram to show the sample space for how the coins can
land:
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B. Probability that exactly two coins land heads up:




To find this probability, we count the number of outcomes where exactly two
coins show heads.

Outcomes where exactly two coins are heads:
e HHT, HTH, THH

Total outcomes in the sample space = 8

P(exactly two heads) ===10.375=37.5%
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C. Probability that exactly two coins land tails up:
Similarly, we count the outcomes where exactly two coins show tails.
Outcomes where exactly two coins are tails:

e TTH, THT, HTT

P (exactly two tails) = % =0.375=37.5%

This probability is the same as the probability of exactly two heads.

D. Probability that exactly three coins land tails up:

There is only one outcome where all three coins show tails: TTT.

P (exactly three tails) = —=0.125=12.5%
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E. Event that has the same probability as three tails:

An event that has the same probability as three tails (0.125 or 12.5%) could be
the event where exactly three coins land heads up (HHH).

F. Compare those probabilities:

e Probability of getting at least one head:




P(at least one head) =1— P (no heads) =1-
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e Probability of getting at least two heads:
1
P(at least two heads) = 4.1
0 8 2

The probability of getting at least one head is higher than the probability of
getting at least two tails.
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