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Concept QuickStart – Independent Events 

 

 Unit 13: Probability  

Subject: For CBSE Class 12 Mathematics 

--------------------------------------------------------------------------------  

SECTION 1: UNDERSTANDING THE CONCEPT 

In our journey through probability, the leap from "related events" to "independent events" is a 
major strategic win for you. While conditional probability focuses on how one event’s 
occurrence provides new information that updates our expectations, "Independence" 
identifies those unique, simplified scenarios where events are essentially unaƯected by one 
another. I like to think of this as moving from a complex web of connections to a straight path. 
Mastering this concept makes your life much easier because it turns big, scary probability 
problems into small, simple multiplication steps. This forms the basis for real-world modeling 
in science and statistics—like knowing that tossing a coin in Delhi doesn't change the 
outcome of a coin toss in Mumbai. 

1.1 What Are Independent Events? 

The "Big Idea" is the total absence of influence: two events are independent if the occurrence 
of one has no impact on the probability of the other. Simply put, if you know that Event B has 
already happened, but that information fails to change the likelihood of Event A at all, those 
events are independent. 

A clarifying insight from the NCERT framework is that for independent events, the conditional 
probability P(E|F) simply collapses into the unconditional probability P(E). It is vital not to 
confuse independence with "mutual exclusivity." Mutually exclusive events are like two 
people who cannot be in the same room at the same time (their intersection is empty), 
whereas independent events are like two strangers in a crowd—they can be there together, 
but they don't aƯect each other's status. 

1.2 Why It Matters 

Recognizing independence is your "secret weapon" for the board exam because it allows for 
the use of the Product Rule. Instead of navigating the dependent layers of the multiplication 
theorem, you can calculate joint probabilities by simply multiplying individual probabilities. 
This "So What?" layer turns complex conditional chains into basic arithmetic, allowing you to 
handle repetitive trials (like rolling a die ten times) with extreme eƯiciency. 

1.3 Prior Learning Connection 

To master this topic, we need to ensure your foundation is solid on these three items: 
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 Sample Space (Topic 1): You must be able to list and count total outcomes. If the 
sample space isn't well-defined, our independent tests won't work. 

 Conditional Probability (Topic 2): You must understand this because Independence 
is mathematically defined as the special case where P(A|B) = P(A). 

 Multiplication Theorem (Topic 3): This is the "parent rule." You need to see that 
Independence is just the simplified version of this theorem where we no longer need to 
worry about the "given that" part. 

1.4 Core Definitions 

These definitions are the formal pillars you will use to justify your answers in the CBSE exam. 

 NCERT Name: Definition of Independence (via Conditional Probability) 

 NCERT Reference: Section 13.4, Page 418 

 Definition: Two events E and F are independent if P(E|F) = P(E) and P(F|E) = P(F), 
provided P(E) ≠ 0 and P(F) ≠ 0. 

 Used In: Problem Type F4 and F8. 

 NCERT Name: Independence via Product Rule (Definition 3) 

 NCERT Reference: Section 13.4, Page 418 

 Definition: E and F are independent if and only if P(E ∩ F) = P(E) × P(F). 

 Used In: Problem Type F4 and F5. 

 NCERT Name: Mutual Independence of Three Events 

 NCERT Reference: Section 13.4, Page 419, Remark (iv) 

 Definition: Events A, B, and C are mutually independent if: 

1. P(A ∩ B) = P(A) × P(B) 

2. P(B ∩ C) = P(B) × P(C) 

3. P(A ∩ C) = P(A) × P(C) 

4. P(A ∩ B ∩ C) = P(A) × P(B) × P(C) 

 Used In: Problem Type F4 (Three-Event Test). 

 NCERT Name: Independence of Complements (Theorem 1) 

 NCERT Reference: Section 13.4, Page 420, Example 13 

 Definition: If E and F are independent events, then the pairs (E, F′), (E′, F), and (E′, F′) 
are also independent. 
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 Used In: Problem Type F8 and F5. 

These theoretical definitions transition directly into the practical mechanics of the NCERT 
framework. 

--------------------------------------------------------------------------------  

SECTION 2: WHAT NCERT SAYS 

I know these might look repetitive, but staying grounded in the NCERT text is vital for your 
success. Board exam questions are almost always direct applications of the specific 
properties and examples found in your textbook. 

2.1 Key Statements 

1. The Non-Zero Proviso: For conditional definitions of independence, the conditioning 
event must have a non-zero probability (P(F) ≠ 0). 

2. Product Test: The most robust way to prove independence in a numerical problem is 
to check if the product of individual probabilities equals the joint probability. 

3. Independence of Complements: This is a high-frequency exam point. If you know E 
and F are independent, you can automatically assume their "opposites" 
(complements) are also independent. 

4. Pairwise vs. Mutual: For three events, just because they are independent in pairs 
doesn't mean all three are independent together. You must check the fourth condition: 
P(A ∩ B ∩ C). 

2.2 Examples and Exercises 

Here is how the key textbook examples map to your exam goals: 

Example 
Number 

Page Strategic Goal "The Catch" (The Tricky Part) 

Example 10 418 
Numerical 
Independence Test 

You must count the outcomes from the sample 
space correctly first. 

Example 12 419 
Three-Event 
Independence 

Watch out: You must check all 4 product 
conditions, not just the first three. 

Example 13 420 Logical Proof 
Shows how to use the identity P(E) = P(E ∩ F) + P(E ∩ 
F′). 

Example 14 420 
"At-Least-One" 
Calculation 

The Catch: Students often confuse this with 
"Exactly One." This method only works for "At Least 
One." 
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Exercise 13.2 Key Ranges: 

 Foundational (Q4–10): Practice for basic numerical independence tests. 

 Applied (Q11–13, 15): Problems involving "At Least One" using the product rule. 

 Logical (Q16–18): Theoretical checks on independence vs. exclusivity. 

--------------------------------------------------------------------------------  

SECTION 3: PROBLEM-SOLVING AND MEMORY 

The "Problem Family" approach is the secret to scoring full marks. The moment you read a 
question, you should be able to say, "I know you! You belong to Family F4!" 

3.1 Problem Families 

 Problem Type F4: Independence Test 

o Structural Goal: To mathematically verify if two or more events influence each 
other. 

o Recognition Cues: "Are the events independent?", "Check if E and F are 
independent." 

o What You're Really Doing: Checking if the "Actual Intersection" equals the 
"Theoretical Product." 

o NCERT References: Examples 10, 11, 12; Exercise 13.2 Q4, Q5. 

o Confusable Types: Often mistaken for Mutual Exclusivity. Remember: 
Exclusive means P(A ∩ B) = 0; Independent means P(A ∩ B) = P(A) × P(B). 

 Problem Type F5: At-Least-One 

o Structural Goal: Find the probability that a specific event occurs one or more 
times. 

o Recognition Cues: "Find the probability of at least one...", "at least one of them 
solves the problem." 

o What You're Really Doing: Using the "Shortcut." It is much faster to calculate 
the probability of "Nothing happening" and subtract it from 1. 

o NCERT References: Example 14; Exercise 13.2 Q11, Q12, Q13. 

o Confusable Types: Do not use this for "Exactly One" problems. "Exactly One" 
requires adding specific cases (A occurs and B doesn't + B occurs and A 
doesn't). 

 Problem Type F8: Logical Proof 
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o Structural Goal: Deriving properties of independence using set algebra. 

o NCERT References: Example 13. 

3.2 Step-by-Step Methods 

Type F4: Independence Test Solution Method 

 Pre-Check: Verify the sample space is well-defined and outcomes are symmetric 
(e.g., fair dice). Ensure P(A) > 0 and P(B) > 0. 

 Step 1 [Role Tag: Setup]: Define your events A and B in words. 

 Step 2 [Role Tag: Enumerate]: Compute P(A) and P(B) from the sample space. 

 Step 3 [Role Tag: Identify Joint]: Find the actual joint probability P(A ∩ B) by looking at 
outcomes common to both. 

 Step 4 [Role Tag: Compare]: Multiply P(A) × P(B). 

 Step 5 [Role Tag: Conclude]: If Step 3 equals Step 4, state they are independent. 

 Variants: For three events, you must check 4 conditions (three pairs and the triple 
intersection). 

Type F5: At-Least-One Solution Method 

 Pre-Check: Confirm that the events are independent (e.g., "A and B solve a problem 
independently"). 

 Step 1 [Role Tag: Complement Setup]: Identify the "failure" probabilities: P(A′) = 1 − 
P(A) and P(B′) = 1 − P(B). 

 Step 2 [Role Tag: Find None]: Compute P(None) = P(A′) × P(B′). 

 Step 3 [Role Tag: Final Subtract]: Compute P(At Least One) = 1 − P(None). 

 Variants: For "Repeated Trials" (e.g., tossing a coin 3 times), P(At least one head) = 1 − 
P(Tail)³. 

 When NOT to Use: Never use this shortcut if the events are dependent or if the 
question asks for "Exactly One." 

3.3 How to Write Answers 

To satisfy CBSE examiners and secure every mark, follow these formatting rules from B9.1: 

1. Define everything: Write "Let A be the event of..." before using the symbol A. 

2. Fraction Discipline: Always provide final probabilities as simplified fractions. 

3. Sanity Check: Ensure your final probability is between 0 and 1. 



 

© ScoreLab by Profsam.com   
Designed to help CBSE Class 12 students improve conceptual clarity and score up to 30% more marks in 
Physics, Chemistry, and Mathematics. 

Profsam.com 

Line-by-Line Sequence: 

 Line 1 (Setup): Let A be [...] and B be [...]. 

 Line 2 (Calculations): P(A) = x, P(B) = y. 

 Line 3 (The Test): P(A) × P(B) = [Result]. 

 Line 4 (The Observation): P(A ∩ B) is given/calculated as [Value]. 

 Line 5 (Conclusion): Since P(A ∩ B) = P(A) × P(B), the events are independent. 

3.4 Common Mistakes 

 Pitfall 1: The Exclusivity Trap (Logic) 

o  Wrong: Saying events are independent because P(A ∩ B) = 0. 

o ✓ Fix: P(A ∩ B) = 0 means they are mutually exclusive, which actually makes 
them dependent (if A happens, B definitely cannot). 

 Pitfall 2: Forgetting the Total Space (Algebra) 

o  Wrong: In Step 3 of F4, assuming P(A ∩ B) is just P(A) × P(B) before testing. 

o ✓ Fix: You must find P(A ∩ B) independently from the sample space before 
comparing. 

 Pitfall 3: Partial Proofs (Logic) 

o  Wrong: For three events, only checking the pairs. 

o ✓ Fix (Condition 3 from B8): You must check all four product conditions. If 
even one fails, they are not mutually independent. 

3.5 Exam Strategy 

 Numerical Tests (F4): These are high-frequency 1-mark or 2-mark questions. Master 
these first! 

 Logical Proofs (F8): These are rarer but carry 4 marks. Practice the "Independence of 
Complements" proof (Example 13) twice before the exam. 

 Prioritize Foundational Steps: Always write the formula P(A ∩ B) = P(A) × P(B) even if 
you get stuck on the calculation—CBSE gives step marks for the formula! 

3.6 Topic Connections 

 Prerequisites: The Multiplication Theorem is the parent rule that simplifies into 
Independence when P(B|A) = P(B). 
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 Forward Links: This topic is the gateway to Bayes' Theorem (Topic 5), where we learn 
how to handle events that are related. 

3.7 Revision Summary 

 Goal: Independence means knowing one event tells you nothing about the other. 

 The Key Formula: P(A ∩ B) = P(A) × P(B). 

 Conditional Check: P(A|B) = P(A). 

 Complements: Independence flows to complements (E′, F, etc.). 

 3-Event Test: Requires 4 distinct checks. 

 Memory Aid (The Strangers): Think of independent events as strangers; they don't 
care about each other's outcomes. 

 The Shortcut Formula: P(at least one) = 1 − P(none) 

By following these specific "Problem Family" methods and avoiding the listed pitfalls, you are 
now equipped to handle any "Independent Events" question in the CBSE exam. Remember: 
Independence turns a diƯicult probability "chain" into a simple multiplication problem. 
Master the test, and you master the topic! 

--------------------------------------------------------------------------------  
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