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Structure:

This document serves as the answer key for Activity Sheet 2, focusing on logic and conditional statements.
It's structured to mirror the questions presented in the original activity sheet, providing detailed explanations
for each answer. The structure is sequential, following the order of questions presented in the activity sheet.
Each question is reproduced, followed by the correct answer, a step-by-step explanation of the reasoning
process, and, where applicable, alternative correct solutions or common misconceptions to avoid. The
explanations are designed to be comprehensive and accessible to students at the appropriate learning level.
Finally, a summary section briefly reviews the key concepts covered in the activity sheet and reinforces the
importance of understanding logic and conditional statements.

Description:

This answer key provides solutions and detailed explanations for the exercises in Activity Sheet 2, designed to
enhance understanding of logic and conditional statements. It covers various aspects of propositional logic,
including truth tables, logical connectives (AND, OR, NOT, implies), and the construction and evaluation of
conditional statements. The explanations are designed to facilitate self-assessment and learning, enabling
students to identify areas where they may need further clarification. The key uses clear and concise language,
avoiding jargon where possible, and employs visual aids (where appropriate) to enhance comprehension. The
answer key is intended for use by students after they have attempted the activity sheet independently.
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Summary:

Activity Sheet 2 focuses on the fundamental principles of logic and conditional statements, crucial concepts
in various fields, including computer science, mathematics, and critical thinking. This answer key provides
detailed solutions to the exercises, reinforcing understanding of truth tables, logical connectives (AND, OR,
NOT, IMPLIES), and the evaluation of complex logical expressions. By studying the explanations provided,
students can solidify their grasp of these concepts and apply them effectively in problem-solving situations.
The key emphasizes the importance of careful reasoning and systematic approach to solving logic problems.
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(The following section would contain the actual answers to the questions from the hypothetical Activity
Sheet 2. Since the content of the activity sheet is unknown, I'll provide example questions and answers to
illustrate the structure. Replace these examples with the actual questions and answers from your Activity
Sheet 2.)

Example Questions and Answers from Activity Sheet 2:

Question 1: Construct a truth table for the logical expression (P � Q) � R.

Answer 1:

| P | Q | R | P � Q | (P � Q) � R |
|---|---|---|-------|-------------|
| T | T | T | T | T |
| T | T | F | T | F |
| T | F | T | F | T |
| T | F | F | F | T |
| F | T | T | F | T |
| F | T | F | F | T |
| F | F | T | F | T |
| F | F | F | F | T |

Explanation: The truth table systematically evaluates the expression for all possible combinations of truth
values for P, Q, and R. The (P � Q) column represents the conjunction (AND) of P and Q. The final column
shows the implication (�) between (P � Q) and R. Remember that an implication is only false when the premise (P
� Q) is true and the conclusion (R) is false.

Question 2: Determine the truth value of the following statement: If it is raining, then the ground is wet.
Assume it is not raining, and the ground is dry.

Answer 2: True

Explanation: This is a conditional statement of the form P � Q, where P = "It is raining" and Q = "The ground is
wet". Since it is not raining (P is false), the entire statement is true regardless of the truth value of Q
(whether the ground is wet or not). This is a key characteristic of conditional statements.

Question 3: Simplify the following logical expression using Boolean algebra: (P � Q) � (P � ¬Q).

Answer 3: P � ¬Q

Explanation: Using the distributive law and other Boolean algebra rules, we can simplify the expression as
follows:

(P � Q) � (P � ¬Q) ≡ [(P � Q) � P] � ¬Q ≡ P � ¬Q

(Continue adding more example questions and answers in this format until you reach approximately 1000
words, filling in the remaining space with further explanations and examples relevant to logic and conditional
statements.) Remember to tailor the examples to the specific content covered in your Activity Sheet 2. If your
activity sheet includes diagrams or more complex scenarios, ensure the answer key includes clear and
corresponding visual aids or explanations.
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Are you struggling with Activity Sheet 2 on logic and conditional statements? Don't worry, you're not
alone! Many students find this topic challenging, but understanding logic and conditional statements is crucial
for success in programming and computer science. This comprehensive guide will provide you with the answers to
Activity Sheet 2, along with detailed explanations to solidify your understanding of the underlying concepts.
We'll explore various types of conditional statements, dissect common problems, and offer tips for tackling
similar exercises in the future.

Understanding Logic and Conditional Statements

Before diving into the answer key, let's review the fundamental concepts of logic and conditional statements.
Logic forms the backbone of programming, enabling computers to make decisions based on specific conditions.
Conditional statements are the building blocks of this decision-making process, allowing your program to
execute different code blocks based on whether a condition is true or false.

Boolean Logic: The Foundation

Boolean logic operates on two values: true and false. These values are represented by different data types in
programming languages (e.g., `bool` in C++, `boolean` in Java, `bool` in Python). Boolean expressions are created
using comparison operators:

== (equals to): Checks if two values are equal.
!= (not equals to): Checks if two values are not equal.
> (greater than): Checks if the left value is greater than the right value.
< (less than): Checks if the left value is less than the right value.
>= (greater than or equals to): Checks if the left value is greater than or equal to the right value.
<= (less than or equals to): Checks if the left value is less than or equal to the right value.

These operators return a Boolean value (true or false) based on the comparison.

Conditional Statements: Making Decisions

Conditional statements use Boolean expressions to control the flow of execution. The most common
conditional statements are:

`if` statement: Executes a block of code only if a condition is true.
`if-else` statement: Executes one block of code if a condition is true and another block if it's false.
`if-else if-else` statement: Allows for multiple conditions to be checked sequentially. If one condition is true,
its associated code block is executed, and the rest are skipped. If none of the conditions are true, the final `else`
block (if present) is executed.
`switch` statement (in some languages): Offers a more concise way to handle multiple conditions based on the
value of a single variable.



Understanding how these statements work is crucial for solving problems involving conditional logic.

Activity Sheet 2: Answer Key and Detailed Explanations

Now, let's move on to the answer key for Activity Sheet 2. Remember that the specific questions and their
answers will depend on the content of your activity sheet. However, I will provide examples of common types
of problems and their solutions.

Example Problem 1: Even or Odd Number

Question: Write a program that determines if a number entered by the user is even or odd.

Answer (Python):

```python
number = int(input("Enter a number: "))

if number % 2 == 0:
print("The number is even.")
else:
print("The number is odd.")
```

Explanation: The `%` operator (modulo) gives the remainder of a division. If the remainder when dividing by 2 is 0,
the number is even; otherwise, it's odd.

Example Problem 2: Grading System

Question: Design a program to assign letter grades based on numerical scores. Scores above 90 are A, 80-89
are B, 70-79 are C, 60-69 are D, and below 60 are F.

Answer (C++):

```c++

include <iostream>

using namespace std;

int main() {
int score;
cout <cin >> score;

if (score > 90) {
cout <} else if (score >= 80) {
cout <} else if (score >= 70) {
cout <} else if (score >= 60) {
cout <} else {
cout <}

return 0;
}
```



Explanation: This uses an `if-else if-else` chain to check the score against different ranges.

Example Problem 3: Leap Year Determination

Question: Write a program to determine if a year is a leap year. (A year is a leap year if it's divisible by 4,
unless it's divisible by 100 but not by 400.)

Answer (Java):

```java
import java.util.Scanner;

public class LeapYear {
public static void main(String[] args) {
Scanner scanner = new Scanner(System.in);
System.out.print("Enter a year: ");
int year = scanner.nextInt();

if ((year % 4 == 0 && year % 100 != 0) || year % 400 == 0) {
System.out.println(year + " is a leap year.");
} else {
System.out.println(year + " is not a leap year.");
}
}
}
```

Explanation: This demonstrates the use of logical operators (`&&` - AND, `||` - OR) to combine multiple
conditions for leap year determination.

Troubleshooting and Common Mistakes

Incorrect operator usage: Double-check that you're using the correct comparison operators (`==`, `!=`, `>`, `<`,
`>=`, `<=`). A common mistake is using `=` (assignment) instead of `==` (equality).
Logical errors: Carefully examine your conditional statements' logic to ensure they accurately reflect the
problem's requirements.
Order of operations: Remember the order of operations (PEMDAS/BODMAS) when evaluating complex Boolean
expressions.
Syntax errors: Pay close attention to the syntax of your chosen programming language. Incorrect syntax
will lead to compilation or runtime errors.
Data type mismatches: Make sure you're comparing values of compatible data types.

Further Practice and Resources

To further enhance your understanding of logic and conditional statements, practice solving more problems.
You can find numerous online resources, including coding challenges on platforms like HackerRank, LeetCode,
and Codewars. These platforms provide problems of varying difficulty levels and immediate feedback, allowing
you to identify and correct your mistakes effectively. Explore online tutorials and documentation for your
preferred programming language to learn more about advanced conditional structures and best practices.

Remember that mastering logic and conditional statements is a gradual process. Don't be discouraged if you
face challenges initially. Consistent practice and a methodical approach to problem-solving will lead to



improved skills and a deeper understanding of this fundamental programming concept.
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