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Concept QuickStart - Conditional Probability

Unit 13: Probability

Subject: For CBSE Class 12 Mathematics

SECTION 1: UNDERSTANDING THE CONCEPT

Okay, let's look at this together. (&' Conditional Probability isn't a scary new "kind" of math;
it’s simply a way to update your predictions when you get new information. Think of it as the
"gatekeeper" concept—once you master this, more advanced topics like Bayes' Theorem will
feel much easier. It's all about being flexible with what you know!

1.1 What Is Conditional Probability?

o The Bigldea: Imagine you are tossing three fair coins. Usually, your "universe" has 8
possible outcomes. But what if | tell you, "l already looked, and the first coin is
definitely a Tail"? Suddenly, all those outcomes where the first coin was a Head are
impossible. Your "universe" has shrunk.

e The Insight: This is what we call the "restricted sample space." When we calculate the
probability of event E given that event F has already happened, we ignore everything
outside of F. F becomes our new, smaller world.

e Correction: Most students get confused here! P(E|F) is NOT the same as P(En F). P(En
F) is the probability of both happening in the original big universe. P(E|F) is the
probability of E happening only within the boundaries of F.

1.2 Why It Matters

e Strategic Impact: Conditional probability is the engine behind modern science, from
medical testing to weather forecasting. For you, as a student, it’s the shift from blind
guessing to making an "informed prediction." It is the difference between asking "Will it
rain?" and "Will it rain given that the clouds are dark?"

1.3 Prior Learning Connection
¢ Prerequisites: To make this click, you need two tools from your earlier classes:
o Sample Space (S): The list of every single possible outcome.

o SetlIntersection (n): Finding the items that belong to two groups at once.
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¢ The "Why": We use the Sample Space to define our initial universe, and we use the
Intersection to find the specific outcomes that satisfy both our target event and our
"given" condition. Without these, you can't build the formula!

1.4 Core Formal Iltems (Definitions & Formulas)
e Item Label: Definition 1: Conditional Probability
e NCERT Reference: Page 408
o Definition: P(E|F) =P(E n F) / P(F), provided P(F) # 0
¢ Used In: Problem Type F1 (First Principles)
o Item Label: Properties of Conditional Probability
e NCERT Reference: Page 408-409

¢ Key Conditions: E and F are events of a sample space S, with P(F) > 0.

SECTION 2: WHAT NCERT SAYS

The NCERT textbook is our official "ground truth" for the CBSE exam. Mastering these specific
properties is mandatory because the board examiners often pick questions that test these
exact logical rules. Think of these as the laws of your "new world."

2.1 Key Statements

1. Property 1: P(S|F) = P(F|F) = 1. Teacher's Tip: This just means that if F has already
happened, the probability of F occurring is 100%. It’s a certainty!

2. Property 2: P((A U B)|F) = P(A|F) + P(B|F) — P((A n B)|F). Think of this as the standard
"OR" rule, but we are just living inside Event F's world for a moment.

3. Special Case of Property 2: If A and B are disjoint events (they don't overlap), then
P((A U B)|F) = P(A|F) + P(B|F). This is a great shortcut for exam questions!

4. Property 3: P(E'|F) =1 - P(E|F). Don't sweat the notation; E' just means "not E."

5. The Non-Zero Condition: NCERT strictly states P(F) # 0. You cannot calculate a
probability based on an event that is impossible.

Analytical Task: Property 3 is your best friend for "negative" questions. If a question asks for
the probability that something does not happen given a condition, it is almost always faster to
find the "positive" probability first and subtract it from 1.

2.2 Examples and Exercises
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Example/Question |Page . Difficulty
The "So What" (What it teaches)

# H# Level
How to list sample spaces for families/gender (b,

Example 2 409 Easy
g).

Example 6 411  [Solving with constraints (like a sum of dice). Medium

Example 7 412 [Tree diagrams for non-equally likely outcomes. |Hard

Ex13.1,Q1-5 413  [Pure "plug and play" with the formula. Easy

SECTION 3: PROBLEM-SOLVING AND MEMORY

Most students panic when they see a long word problem, but here is a secret: most exam
questions belong to predictable "families." Once you recognize the family, you just follow the
map. Let's look at the most common one.

3.1 Problem Types (Families)

Problem Type: Conditional Probability from First Principles (F1)

Structural Goal: Recalculate a probability after being told one event has already
happened.

Recognition Cues: Look for "Surface" keywords like "given that," "if it is known," or "it is
found that."

The Core Logic: You are throwing away the parts of the Sample Space that don't
match the "given" info.

Confusable Types: Don't mix this up with a simple intersection (AND) problem. If the
question asks for the probability of A given B, you MUST divide by the probability of B!

3.2 Step-by-Step Methods

To solve Family F1 problems, follow this Method Blueprint:

Step 1: [Setup] - Identify your players! Define Event E (what you want to find) and
Event F (what is already given).

Step 2: [Enumerate] - Write out the Sample Space (S). Then, list the specific
outcomes that satisfy Event F and the Intersection (E n F).

Step 3: [Apply Probability] - Find the numbers. Compute P(F) = n(F)/n(S) and P(En F)
=n(E n F)/n(S).

Step 4: [Apply Definition] — Use the NCERT formula: P(E|F) =P(E n F) / P(F).
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e Step 5: [Simplify] - Turn that fraction into its simplest form (e.g., 2/4 becomes 1/2).

o Step 6: [Sanity Check] - Make sure your answer is between 0 and 1. If you got 1.5,
something went wrong!

Tree Diagram Variant: For multi-stage trials (like tossing a coin and then rolling a die), draw a
tree. The second set of branches naturally represents conditional probabilities!

Non-Applicability Cues: If the "given" event F has a probability of O (it’s impossible), the
formula fails. In your exam, simply state: "P(E|F) is undefined because P(F)=0."

3.3 How to Write Answers for Full Marks

CBSE examiners love structure. If you use this "Skeleton" frame, you make it very easy for
them to give you full marks:

[Event Definitions]: Let E be the event that [Target] and F be the event that [Given]. [Sample
Space]: The sample space S = {[List outcomes] }, so n(S) = [Total]. [Specific Sets]: F ={ [List
outcomes] }and E n F = {[List outcomes] }. [Probabilities]: P(F) = n(F)/n(S) and P(En F)=n(E n
F)/n(S). [Formula]: By the definition of conditional probability, P(E|F) = P(E n F) / P(F).
[Calculation]: P(E|F) = [Value 1]/ [Value 2] = [Final Fraction].

The "Magic Words": Examiners look for: "Since outcomes are equally likely..." and "By the
definition of conditional probability..."

3.4 Common Mistakes (The Pitfall Protection)
« Pitfall: Reversing the Direction
o Symptom: Calculating P(F|E) when the question asked for P(E|F).

o ¥ Corrective Rule: Always identify what follows the word "given." That event
must go in the basement (the denominator).

o Teacher's Tip: Just remember, the "Given" stays on the bottom!
« Pitfall: Condition 1: Nonzero Probability
o Symptom: Trying to divide by zero when the conditioning event is impossible.
o v Corrective Rule: Always verify P(F) > 0 before starting.
o Pitfall: Ignoring the Intersection
o Symptom: Using P(E) in the numerator instead of P(E n F).

o V Corrective Rule: Only count the outcomes of E that also exist inside F.
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3.5 Exam Strategy

o Pattern Recognition: If the problem gives you raw decimals (like P(A) = 0.6), use the
formula directly. If it’s a word problem, list the outcomes (enumerate) first to avoid
confusion.

o Tactical Advice: Master the counting method for coins and dice first. Don't move to
complex tree diagrams until you are 100% sure how to restrict a basic sample space.

3.6 Topic Connections
This conceptis your foundation for:
o Multiplication Rule: P(E n F) = P(F) - P(E|F).

e Independent Events: This is the special case where P(E|F) = P(E) because F doesn't
change anything.

o Bayes' Theorem: Essentially "Reverse Conditional Probability."
3.7 Revision Summary
1. Conditional Probability updates likelihood based on new facts.
2. The "Reduced Universe" is the conditioning event F.
3. Formula: P(E|F)=P(E n F)/ P(F).
4. Strict Condition: P(F) must be > 0.
5. Property: P(S|F) = 1.
6. Property: P(E'|F) =1 - P(E|F).
7. Keywords to watch for: "Given that," "known that."
8. Discipline Rule: Final answers must be simplified fractions between 0 and 1.
9. In multi-stage trees, the second branch is a conditional probability.
10. Always define your E and F events clearly in the first line of your answer.

Final Encouragement: You've got this! Just follow the steps, identify your "given" event
carefully, and always check your conditions. Consistent practice with NCERT examples will

make these patterns feel like second nature. Keep going!
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