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Mathematics/

Applied Mathematics

SECTION A

N

Algebra
(1) Matrices and Types of Matrices

(1) Equality of Matrices, Transpose of a Matrix, Symmetric and Skew Symmetric
Matrix

(11) Algebra of Matrices

(iv) Determinants

(v) Inverse of a Matrix

(vi) Solving of Simultaneous Equations using Matrix Method

Calculus

(1)  Higher Order Derivatives

(m) Tangents and Normals

(11) Increasing and Decreasing Functions

(iv) Maxima and Minima

Integration and its Applications

(1) Indefinite Integrals of Simple Functions

(n) Evaluation of Indefinite Integrals

(11) Definite Integrals

(iv) Application of Integration as Area under the Curve

Dif tial E :
(1)  Order and Degree of Differential Equations

(1) Formulating and Solving of Differential Equations with Variable Separable
Probability Distributi

(1) Random Variables and its Probability Distribution

(m) Expected Value of a Random Variable

(1) Variance and Standard Deviation of a Random Variable

(1iv) Bmomuial Distribution

Li p :

(1) Mathematical Formulation of Linear Programming Problem

info@testcoach.in www.testcoach.in/cuet


mailto:info@testcoach.in
http://www.testcoach.in/cuet

ry

o oo TestCoach

GROUP Powered By S CHAND

a knowledge corporation
Since 1939

(1) Graphical Method of Solution for Problems m Two Variables
(u1) Feasible and Infeasible Regions

(1v) Optmnal Feasible Solution

Section B1: Mathematics

Unit I: Relations and Functions

1. Relations and Functions

Types of Relations: Reflexive, Symmetric, Transitive and Equivalence Relations, One to one
and Onto Functions, Composite Functions, Inverse of a Function, Binary Operations

2. Inverse Trigonometric Functions

Definition, Range, Domam, Principal Value Branches, Graphs of Inverse Trigonometric
Functions, Elementary Properties of Inverse Trigonometric Functions

Unit II: Algebra
1. Matrices

Concept, Notation, Order, Equality, Types of Matrices, Zero Matrix, Transpose of a Matrix,
Symmetric and Skew Symmetric Matrices, Addition, Multiplication and Scalar Multiplication
of Matrices, Simple Properties of Addition, Multiplication and Scalar Multiplication, Non-
Commutativity of Multiplication of Matrices and Existence of Non-zero Matrices whose
product i1s the Zero Matrix (restrict to square matrices of order 2); Concept of elementary row
and column operations; Invertible matrices and proof of the uniqueness of inverse, if it exists;
(Here all matrices will have real entries)

2. Determinants

Determinant of as Quadratrix (up to 3 x 3 matrices), Properties of Determinants, Minors,
Cofactors and Applications of Determinants in finding the Area of a Triangle; Adjoint and
inverse of a square matrix; Consistency, Inconsistency and Number of Solutions of System of
Linear Equations Examples, Solving System of Linear Equations in two or three variables
(having unique solution) using inverse of a matrix

Unit I1I: Calculus
1. Continuity and Differentiability

Continuity and Differentiability, Derivative of Composite Functions, Chain Rule, Derivatives
of Inverse Trigonometric Functions, Derivative of Implicit Function, Concepts of Exponential,
Logarithmic Functions, Derivatives of log x and x, Logarithmic Differentiation, Derivative of
Functions expressed in Parametric Forms, Second-order derivatives. Rolle’s and Lagrange’s
Mean Value Theorems (without proof) and therr Geometric Interpretations
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2. Applications of Derivatives

Applications of Derivatives: Rate of Change, Increasing/decreasing Functions, Tangents and
Normal, Approximation, Maxima and Minima (first derivative test motivated geometrically
and second derivative test given as a provable tool); Sumple Problems (that illustrate basic
principles and understanding of the subject as well as real-life situations); Tangent and Normal

3. Integrals

Integration as Inverse Process of Differentiation, Integration of a Variety of Functions by
Substitution, by partial fractions and by parts, only simple integrals of the type —

dx dx dx dx dx
Ixziaz' Im j\/ﬂ Iax2+bx+c' -[

I (px+q) dx, JJ (Px +q) dx,J'mdxandjvxg—azdx-

ax’+bx+c %2 +bx +c¢

\/ax2+bx+c’

I\faxz +bx + ¢ dx and j(px+q)\/ax2 +bx +c dx

to be evaluated.

Definite Integrals as a Limit of a Sum, Fundamental Theorem of Calculus (without proof),
Basic properties of definite integrals and evaluation of definite integrals

4. Applications of the Integrals

Applications in finding the area under simple curves, especially lines, arcs of
circles/parabolas/ellipses (in standard form only), area between the two above said curves (the
region should be clearly identifiable)

5. Differential Equations

Definition, Order and Degree, General and Particular Solutions of a Differential Equation,
Formation of Differential Equation whose general solution is given, Solution of Differential
Equations by method of Separation of Variables, Homogeneous Differential Equations of First
Order and First Degree, Solutions of linear differential equation of the type —
dv. ;
+ Py =0, whereP and Q are functions of x or constant

R

dx

dx _
—+BX =0, where P and Q are functions of y or constant

ay.
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Unit IV: Vectors and Three-Dimensional Geometry

1. Vectors

Vectors and Scalars, Magnitude and Direction of a Vector, Direction cosines/ratios of Vectors,
Types of Vectors (Equal, Unit, Zero, Parallel and Collinear Vectors), Position Vector of a
Point, Negative of a Vector, Components of a Vector, Addition of Vectors, Multiplication of a
Vector by a Scalar, Position Vector of a Point dividing a Line Segment mn a Given Ratio, Scalar
(dot) Product of Vectors, Projection of a Vector on a Line, Vector (cross) Product of Vectors,
Scalar Triple Product

2. Three-dimensional Geometry

Direction Cosines/Ratios of a Line Joining Two Points. Cartesian and Vector Equation of a
Lme, Coplanar and Skew Lines, Shortest Distance Between Two Lines. Cartesian and Vector
Equation of a Plane. Angle Between (I) Two Lines, (II) Two Planes, (III) a Line and a Plane.

Distance of a Point From a Plane.

Unit V: Linear Programming

Introduction, Related Termmology Such as Constraints, Objective Function, Optimization,
Different Types of Linear Programming (L.P.) Problems, Mathematical Formulation of L.P.
Problems, Graphical Method of Solution for Problems in Two Variables, Feasible and
Infeasible Regions, Feasible and Infeasible Solutions, Optimal Feasible Solutions (Upto Three
Non-Trivial Constrains).

Unit VI: Probability

Multiplication Theorem on Probability. Conditional Probability, Independent Events, Total
Probability, Baye’s Theorem. Random Variable and Its Probability Distribution, Mean and
Variance of Haphazard Variable. Repeated Independent (Bernoulli) Trials and Binomial
Distribution.

Section B2: Applied Mathematics

Unit I: Numbers, Quantification and Numerical Applications

A. Modulo Arithmetic

. Define Modulus of an Integer
. Apply Arithmetic Operations using Modular Arithmetic Rules

B. Congruence Modulo

. Define Congruence Modulo

. Apply the Definition m Various Problems

C. Allegation and Mixture

. Understand the Rule of Allegation to produce a Mixture at a Given Price
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. Determine the Mean Price of a Mixture

. Apply rule of Allegation

D. Numerical Problems

. Solve Real Life Problems Mathematically

E. Boats and Streams

. Distinguish between Upstream and downstream

. Express the Problem in the Form of an Equation

F. Pipes and Cisterns

. Determine the time taken by two or more pipes to fill
G. Races and Games

. Compare the performance of Two Players w.r.t. tune
. Distance taken/distance covered/ Work done from the given data
H. Partnership

. Differentiate between Active Partner and Sleeping Partner

. Determine the Gain or Loss to Be Divided Among the Partners in the Ratio of Their
Investment With Due

. Consideration of the Time Volume/Surface Area for Solid Formed Using Two or More
Shapes

I.  Numerical Inequalities

. Describe the Basic Concepts of Numerical Inequalities

. Understand and Write Numerical Inequalities

UNIT II: ALGEBRA

A. Matrices and types of matrices

. Define Matrix
. Identify Different Kinds of Matrices

B. Equality of matrices, Transpose of a matrix, Symmetric and Skew
symmetric matrix

. Determine Equality of Two Matrices
. Write Transpose of Given Matrix

. Define Symmetric and Skew Symmetric Matrix
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Unit I1I: Calculus

A.

Higher Order Derivatives

Determime Second and Higher Order Derivatives

Understand Differentiation of Parametric Functions and Implicit Functions
Identify dependent and independent variables

Marginal Cost and Marginal Revenue using derivatives

Define Marginal Cost and Margmal Revenue

Fmd Margimal Cost and Margmal Revenue

Maxima and Minima

Determine Critical Points of the Function

Fmd the Point(s) of Local Maxima and Local Mimima and Corresponding Local
Maximum and Local Minimum Values

Find the Absolute Maximum and Absolute Minimum Value of a Function

Unit 1V: Probability Distributions

A.

Probability Distribution

Understand the Concept of Random Variables and its Probability Distributions
Find Probability Distribution of Discrete Random Variable

Mathematical Expectation

Apply Arithmetic Mean of Frequency Distribution to Find the Expected Value of a
Random Variable

Variance

Calculate the Variance and S.D. of a Random Variable

Unit V: Index Numbers And Time Based Data

A.

Index Numbers

Define Index Numbers as a Special type of Average
Construction of Index numbers

Construct Different Type of Index Numbers

Test of Adequacy of Index Numbers

Apply Time Reversal Test

Time Series

Identify Time Series as Chronological Data

info@testcoach.in www.testcoach.in/cuet


mailto:info@testcoach.in
http://www.testcoach.in/cuet

e

S.CHAND
GROUP

a knowledge corporation
Since 1939

E:

Components of Time Series
Distinguish between Different Components of Tiumne Series
Time Series analysis for univariate data

Solve Practical Problems based on Statistical Data and Interpret

Unit VI: Inferential Statistics

A.

Population and Sample

Define Population and Sample

Differentiate between Population and Sample

Define a Representative Sample from a Population
Parameter and Statistics and Statistical Interferences
Define Parameter with Reference to Population

Define Statistics with Reference to Sample

Explain the Relation between Parameter and Statistic
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Explain the Limitation of Statistics to Generalise the Estimation for Population

Interpret the Concept of Statistical Significance and Statistical Inferences

State Central Limit Theorem

Explain the Relation between Population-Sampling Distribution-Sample

Unit VII: Financial Mathematics

A.

Perpetuity, Sinking Funds

Explain the Concept of Perpetuity and Sinking Fund
Calculate Perpetuity

Differentiate between Sinking Fund and Saving Account
Valuation of Bonds

Define the Concept of Valuation of Bond and Related Terms
Calculate Value of Bond using Present Value Approach

Calculation of EMI

Explain the Concept of EMI
Calculate EMI using Various Methods

Linear method of Depreciation

Define the Concept of Linear Method of Depreciation
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. Interpret Cost, Residual Value and Useful Life of an Asset from the Given Information

. Calculate Depreciation

Unit VIII: Linear Programming

A. Introduction and related terminology

. Familiarize with Terms Related to Linear Programming Problem

B. Mathematical formulation of Linear Programming Problem
. Formulate Linear Programming Problem

C. Different types of Linear Programming Problems

. Identify and Formmlate Different Types of LPP

D. Graphical Method of Solution for problems in two Variables

. Draw the Graph for a System of Linear Inequalities involving Two Variables and to find
its Solution Graphically.

E. Feasible and Infeasible Region
. Identify Feasible, Infeasible and Bounded Regions
F. Feasible and infeasible solutions, optimal feasible solution

. Understand Feasible and Infeasible Solutions
. Find Optunal Feasible Solution
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