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Class 11 Maths Elements Solutions HBSE - Your Ultimate Study Companion

When the Board of Secondary Education (BSE) releases its curriculum, students often find themselves
overwhelmed by the sheer breadth of concepts. For Class 11 students, the “Elements” section of the mathematics
syllabus is a cornerstone that builds the foundation for higher-level topics like algebra, trigopnometry, and calculus.
This article is designed to guide you through the most common challenges, provide step by step solutions, and
equip you with strategies to master the Elements of Maths in the HBSE framework.

Why the Elements Matter in HBSE Class 11 Maths

The Elements of Maths cover fundamental ideas such as sets, relations, functions, and number systems. These
concepts are not only integral to the Class 11 syllabus but also serve as building blocks for the entire mathematics
journey. Understanding them well ensures that you are prepared for the more advanced chapters that follow in
Class 12 and beyond.

Structure of the Elements Chapter According to HBSE

1. Sets, Relations and Functions — Introduction to set theory, types of relations, and function basics.
2. Number Systems — Natural numbers, integers, rational and irrational numbers.

3. Complex Numbers — Operations, modulus, and argument.

4. Coordinate Geometry — Lines and Planes — Equation of lines, distance, and mid point formula.
5. Vectors and Matrices — Basic vector operations, matrix types, and determinants.

6. Statistics and Probability — Mean, median, mode, probability basics.

Each of these sub chapters is packed with practice problems that test conceptual clarity and computational skills.

Below, we’ll dive deep into each segment, providing clear explanations and sample solutions that align with the
HBSE syllabus.

1. Sets, Relations and Functions — Mastering the Basics

1.1 Set Theory Fundamentals

Sets are collections of distinct objects. In HBSE, you'll learn about subsets, power sets, universal sets, and set
operations like union, intersection, and complement. A typical problem might ask you to find the power set of a
given set.

1. Let\(A=\{1, 2, 3\} ). The power set \( P(A) \) contains all possible subsets, including the empty set and \( A
\) itself. Thus, \( P(A) = \{\emptyset, \{1\}, \{2\}, \{3\}, {1,2\}, \{1,3\}, \{2,3\}, {1,2,3\}\} \).

1.2 Relations and Their Properties
Relations are subsets of Cartesian products. Key properties include reflexivity, symmetry, antisymmetry, and

transitivity. Understanding these properties is crucial for solving problems about equivalence relations and partial
orders.

1. Consider the relation \( R \) on the set \( \{1, 2, 3\}\) defined as \( R = \{(1,1), (2,2), (3,3), (1,2), (2,3)\} \).
Checking for reflexivity: every element relates to itself, so \( R\) is reflexive. Symmetry: \( (1,2) \) is in \( R\) but
\( (2,1) ) is not, so \( R) is not symmetric. Transitivity: \( (1,2) \) and \( (2,3) \) are in \( R\), yet \( (1,3) \) is missing;



therefore, \( R\) is not transitive.

1.3 Functions — From Definition to Applications
A function maps each element of a domain to a unique element in a codomain. HBSE emphasizes domain, range,
injectivity, surjectivity, and bijectivity. Let’s solve a typical function problem.

1. Let\( f:\mathbb{R} \to \mathbb{R} \) be defined by \( f(x) = 2x + 5\). To check injectivity, assume \( f(a) = f(b)
\). Then \( 2a + 5 = 2b + 5 \Rightarrow a = b \). Hence, \( f\) is injective. For surjectivity, for any \( y \in \mathbb{R} ),
we can solve \(y = 2x + 5 \Rightarrow x = \frac{y-5K2} \), which is always real. Thus, \( f\) is surjective and
consequently bijective.

2. Number Systems — From Natural to Complex

2.1 Natural, Integer, Rational, and Irrational Numbers

Understanding the hierarchy of number systems is vital. HBSE often tests your ability to classify numbers and
perform operations within each system.

1. Classify \(\sqrt{2} \) as an irrational number because it cannot be expressed as a ratio of two integers.
Conversely, \( \frac{4{7}\) is rational as it can be expressed as a fraction of integers.
2.2 Complex Numbers — Operations and Modulus
Complex numbers take the form \( a + bi \). Key operations include addition, subtraction, multiplication, and division.

The modulus \( |z| =\sqrt{a”"2 + b*2} \) measures the magnitude.

1. Compute the product of \(z_1 =3+ 4i\)and \(z_2 =1 - 2i\). Using distributive property: \( (3 + 4i)(1 - 2i) =
3(1) + 3(-2i) + 4i(1) + 4i(-2i) = 3 - 6i + 4i - 8i"2\). Since \(i"2 = -1\), this becomes \( 3 - 2i + 8 =11 - 2i\).

3. Coordinate Geometry — Lines and Planes

3.1 Equation of a Line in the Plane

In HBSE, you'll learn the slope—intercept form \( y = mx + ¢ \), point—slope form, and general form \( Ax + By + C =
0\). Let’s solve a standard problem.

1. Find the equation of the line passing through points \( A(2, 3) \) and \( B(5, 11) \). The slope \( m = \frac{11-3}
{5-2} = \frac{8H3} \). Using point—slope form: \(y - 3 = \frac{8}{3}(x - 2) \). Multiplying by 3:\(3y - 9 =8x - 16
\Rightarrow 8x - 3y - 7 =0).

3.2 Distance and Mid point Formula
Distance between points \( (x_1,y 1)) and \( (x_2,y_2) V) is \(\sgrt{(x_2-x_1)"2 + (y_2-y_1)"2}\). The mid point is
\(\left(\frac{x_1+x_2H2}, \frac{y_1+y 2}2}\right) \).

1. Distance between \( (1, 2)\) and \( (4, 6) \) is \(\sqrt{(4-1)"2 + (6-2)"2} = \sqrt{9 + 16} = \sqrt{25} = 5).
Mid point is \( \left(\frac{1+4}{2}, \frac{2+6}{2}\right) = (2.5, 4)\).

4.Vectors and Matrices — Linear Algebra Basics

4.1 Vector Operations

Vectors in two dimensions are written as \( \vec{u} = \langle a, b \rangle \). Operations include addition, scalar
multiplication, dot product, and cross product (in 3D).

1. Add vectors \( \vec{u} = \langle 2, 5 \rangle \) and \( \vec{v} = \langle -3, 4 \rangle \). Sum: \( \langle 2-3, 5+4



\rangle =\langle -1, 9 \rangle \).

4.2 Matrix Types and Determinants

HBSE covers square matrices, identity matrices, and transposes. Determinants are calculated using cofactor
expansion or row reduction.

1. Compute the determinant of \( A =\begin{bmatrix} 2 & 3\\ 1 & 4 \end{bmatrix} \). Determinant \( = 2 \times 4
-3\times 1=8-3=5)).

5. Statistics and Probability — Interpreting Data

5.1 Measures of Central Tendency

The mean, median, and mode help summarize data sets. HBSE tasks often involve calculating these measures
from given tables.

1. For data set\(\{2, 4, 4, 5, 7\}\), mean \( = \frac{2+4+4+5+7H5} = \frac{22}{5} = 4.4 \). Median is the middle
value, \( 4 \). Mode is the most frequent value, \( 4\).

5.2 Basic Probability

Probability of an event \( E \) is \( P(E) = \frac{\text{favorable outcomes}}{\text{total outcomes}} \). Independent and
dependent events are key concepts.

1. In a standard deck of 52 cards, probability of drawing an Ace is \( \frac{4}{52} = \frac{1}{13}\). If you draw a
second card without replacement, the probability of an Ace changes to \( \frac{3}{51}\).

Common Pitfalls and How to Avoid Them

e Misinterpreting Set Operations: Confusing union with intersection often leads to wrong answers. Always
remember that union includes all elements from both sets, while intersection includes only common elements.

« Ignoring Domain Restrictions: Functions may have restrictions. For example, \( f(x) = \frac{1}{x-2}\) is
undefined at \( x=2\). Always state the domain.

¢ Forgetting the Sign of i in Complex Calculations: Remember \( i*2 = -1\). A common error is treating \( i*2\)
as\(+1\).

« Incorrect Application of the Distance Formula: Some students square the entire difference instead of each
coordinate difference separately. Break it down step by step.

e Overlooking the Importance of the Zero Vector: The zero vector has no direction, which can cause confusion
in vector addition problems.

¢ Misreading Probability Questions: Always identify whether events are independent or dependent, and whether
sampling is with or without replacement.

Effective Study Strategies for Class 11 Maths Elements
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