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IB Math SL Probability Notes are essential for students preparing for their International
Baccalaureate (IB) Mathematics Standard Level exams. Probability is a fundamental concept that
plays a vital role across various fields, including statistics, finance, science, and everyday decision-
making. This article will provide an overview of key concepts, theorems, and problem-solving
strategies related to probability for IB Math SL students.

Understanding Probability

Probability quantifies the likelihood of an event occurring and is expressed as a number between 0
and 1. An event with a probability of 0 is impossible, while an event with a probability of 1 is certain.
The general formula for calculating probability is:



\[
P(A) = \frac{\text{Number of favorable outcomes}} {\text{Total number of outcomes}}
\]

where \( P(A) \) represents the probability of event \( A\).

Types of Events

In probability, events can be classified into several types:

1. Simple Events: An event that consists of a single outcome. For example, rolling a die and getting a
4,

2. Compound Events: Events that consist of two or more simple events. For example, rolling a die and
getting an odd number, which includes the outcomes 1, 3, and 5.

3. Independent Events: Events where the occurrence of one does not affect the occurrence of the
other. For example, flipping a coin and rolling a die simultaneously.

4. Dependent Events: Events where the occurrence of one event does affect the other. For instance,
drawing two cards from a deck without replacement.

5. Mutually Exclusive Events: Events that cannot occur at the same time. For example, getting heads
or tails in a single coin flip.

Basic Probability Rules

Understanding the basic rules of probability is crucial for solving complex problems. Here are some
fundamental rules:

- Addition Rule: For two mutually exclusive events, \( A\) and \( B \):

\[
P(A\cup B) = P(A) + P(B)
\]

- Multiplication Rule: For two independent events, \( A\) and \( B \):

\[
P(A \cap B) = P(A) \times P(B)
\]

- Complementary Rule: The probability of the complement of an event \( A\) (the event not
happening) is given by:

\[
P(A") =1 - P(A)



\]

Calculating Probabilities

Calculating probabilities often involves considering outcomes, sample spaces, and using the rules
mentioned above. Here's a structured approach to solving probability problems:

Step-by-Step Process

1. Define the Experiment: Clearly specify what you are trying to find the probability of.

2. ldentify the Sample Space (S): List all possible outcomes. For example, when rolling a die, the
sample spaceis {1, 2, 3,4, 5, 6}.

3. Determine Favorable Outcomes: Identify which outcomes correspond to the event of interest.

4. Apply the Probability Formula: Use the formula \( P(A) = \frac{\text{Number of favorable
outcomes} } {\text{Total number of outcomes}}\).

5. Simplify the Result: If possible, reduce the probability to its simplest form.

Example Problem 1: Rolling a Die

Calculate the probability of rolling a number greater than 4 on a six-sided die.

1. Sample Space (S): {1, 2, 3, 4,5, 6}

2. Favorable Outcomes: {5, 6} (two outcomes)
3. Total Outcomes: 6

4. Probability Calculation:

\[
P(\text{rolling > 4}) = \frac{2}{6} = \frac{1}{3}
\]

Example Problem 2: Drawing Cards

What is the probability of drawing an Ace from a standard 52-card deck?

1. Sample Space (S): 52 cards
2. Favorable Outcomes: 4 Aces
3. Total Outcomes: 52

4. Probability Calculation:



\[
P(\text{drawing an Ace}) = \frac{4}{52} = \frac{1}{13}
\]

Conditional Probability

Conditional probability is the probability of an event occurring given that another event has already
occurred. It is denoted as \( P(A|B) \), which reads as "the probability of \( A\) given \( B \)".

Formula for Conditional Probability

The formula for conditional probability is:

\[
P(A|B) = \frac{P(A \cap B)}{P(B)}
\]

where:

-\( P(A\cap B) ) is the probability of both events \( A\) and \( B'\) occurring.
-\( P(B) ) is the probability of event \( B ).

Example of Conditional Probability

Suppose you have a bag containing 3 red marbles and 2 blue marbles. If you draw one marble and it
is blue, what is the probability that the next marble drawn is also blue?

1. First Draw: Probability of drawing a blue marble \( P(B_1) = \frac{2}{5} \).
2. Second Draw: After drawing one blue marble, there is now 1 blue and 3 red marbles remaining.
3. Probability of Second Blue Draw \( P(B_2|B_1) \):

\[
P(B_2|B 1) = \frac{1}{4}
\]

Bayes' Theorem

Bayes' theorem allows for the updating of the probability of an event based on new evidence. The
formula is:

\[
P(A|B) = \frac{P(B|A) \cdot P(A)}{P(B)}
\]



\) is the posterior probability.
\) is the likelihood.

is the prior probability.

is the marginal likelihood.

Example of Bayes' Theorem

Consider a medical test for a disease that is 90% accurate. If the disease affects 1% of the population,
what is the probability that a person has the disease if they test positive?

1. Let A be the event "having the disease" and B be the event "testing positive".
2. Given:

-\(P(A) = 0.01\)

-\( P(BJA) = 0.90\)

-\( P(BJA') = 0.10) (false positive rate)

3. Total Probability of B:

\[
P(B) = P(B|A) \cdot P(A) + P(B|A') \cdot P(A") = 0.90 \cdot 0.01 + 0.10 \cdot 0.99 = 0.099

\]
4. Applying Bayes' Theorem:

\[
P(A|B) = \frac{0.90 \cdot 0.01}{0.099} \approx 0.909

\]

This means there is approximately a 91% chance that a person has the disease if they test positive.

Conclusion

IB Math SL Probability Notes cover a wide range of topics that are fundamental for understanding
and applying probability concepts. Mastery of these principles, including basic probability rules,
conditional probability, and Bayes' theorem, will not only prepare students for their examinations but
also provide them with valuable analytical skills applicable in various fields. Regular practice with
different types of probability problems is essential for success in the IB Math SL curriculum.

Frequently Asked Questions

What are the key concepts of probability in IB Math SL?

The key concepts include basic probability rules, conditional probability, independent and dependent
events, and the concept of random variables.



How do you calculate the probability of a single event in IB
Math SL?

The probability of a single event is calculated using the formula P(A) = Number of favorable outcomes
|/ Total number of possible outcomes.

What is the difference between independent and dependent
events in probability?

Independent events are those whose outcomes do not affect each other, while dependent events are
those where the outcome of one event affects the outcome of another.

What is conditional probability and how is it calculated?

Conditional probability is the probability of an event occurring given that another event has already
occurred, calculated using P(A|B) = P(A and B) / P(B).

Can you explain the concept of random variables in IB Math
SL?

A random variable is a variable whose values depend on the outcomes of a random phenomenon,
categorized into discrete and continuous types.

What is the significance of the binomial distribution in IB
Math SL probability?

The binomial distribution models the number of successes in a fixed number of independent trials,
each with the same probability of success, useful for analyzing binary outcomes.

How do you use the law of total probability?

The law of total probability allows the calculation of the probability of an event by considering all
possible scenarios that could lead to that event, expressed as P(A) = X P(A|B_i)P(B_i).

What resources are recommended for studying probability in
IB Math SL?

Recommended resources include the official IB Math SL textbook, online tutorials, past exam papers,
and study guides specifically focused on probability topics.
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