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UPSC Mathematics Optional 2025 
Syllabus, PYQs, Books 
Mathematics Optional is a popular choice among UPSC Mains candidates. Its scientific 
approach, clear syllabus, and availability of study material make it a strategic option. This 
guide explores the Mathematics Optional syllabus, the best Mathematics Optional books, 
past toppers’ strategies, and effective preparation techniques to maximize your score. 

Key Benefits of Mathematics as an Optional Subject 

Choosing the right optional subject for UPSC Mains can significantly impact your score. 
Mathematics optional UPSC is a preferred choice for candidates with a science background 
due to its objective nature and scoring potential. This article explores the key benefits of 
Mathematics as an optional subject, covering aspects like the UPSC Mathematics 
optional syllabus 2025, study materials, and preparation strategies. 

1. High Scoring Potential 

Unlike humanities-based subjects, mathematics is objective. Answers are either right or 
wrong, reducing the risk of subjective evaluation. If you understand concepts and practice 
consistently, you can secure high marks. Many toppers who took mathematics optional 
UPSC have scored well, proving its reliability as a scoring subject. 

2. Predictable and Structured Syllabus 

The UPSC mathematics optional syllabus is well-defined and does not change frequently. It 
includes topics like calculus, linear algebra, differential equations, and statistics. Since the 
syllabus is static, aspirants can rely on standard resources and avoid last-minute surprises. 

3. No Dependence on Current Affairs 

Mathematics does not require memorizing current events or government policies. This makes 
it ideal for aspirants who prefer logical reasoning over rote learning. Unlike subjects like 



political science or history, which require updates, mathematics remains the same across 
exam cycles. 

4. Availability of Standard Reference Books 

There are well-established UPSC mathematics optional books that cover the syllabus 
comprehensively. Books by authors like Krishna Series, S.C. Gupta, and B.S. Grewal provide 
clear explanations and sufficient practice problems. With a solid collection of reference 
materials, candidates can build strong fundamentals. 

5. Faster and More Accurate Answer Writing 

Mathematics requires solving problems rather than writing lengthy essays. If you practice 
regularly, you can complete answers within the given time. This helps in maximizing scores 
while reducing the effort needed for structuring long theoretical responses. 

6. Less Competition Compared to Other Optionals 

Subjects like Public Administration and Geography attract a larger number of aspirants, 
increasing competition. Mathematics has fewer takers, which means better chances of 
securing a top rank with the right preparation. 

UPSC Mains Mathematics Optional Syllabus 2025 
Explained 

UPSC CSE Maths Optional Paper 1 has a weightage of 250 marks. The order of the topics in 
the UPSC Maths syllabus is Linear Algebra, Calculus and Analytic geometry (Section A), 
followed by Ordinary Differential Equations, Vector Analysis and Dynamics and Statics 
(Section B). 

UPSC Mathematics optional Syllabus paper 1 

Below we have attached the syllabus for UPSC Mathematics optional paper1: 

SECTION A 

Linear 
Algebra 

Vector spaces over R and C, linear dependence and independence, 
subspaces, bases, dimensions, Linear transformations, rank and nullity, 
matrix of a linear transformation. Algebra of Matrices; Row and column 
reduction, Echelon form, congruence’s and similarity; Rank of a matrix; 
Inverse of a matrix; Solution of system of linear equations; Eigenvalues and 
eigenvectors, characteristic polynomial, Cayley-Hamilton theorem, 



Symmetric, skew-symmetric, Hermitian, skew-Hermitian, orthogonal and 
unitary matrices and their eigenvalues. 

Calculus Real numbers, functions of a real variable, limits, continuity, 
differentiability, mean-value theorem, Taylor’s theorem with remainders, 
indeterminate forms, maxima and minima, asymptotes; Curve tracing; 
Functions of two or three variables; Limits, continuity, partial derivatives, 
maxima and minima, Lagrange’s method of multipliers, Jacobian. 
Riemann’s definition of definite integrals; Indefinite integrals; Infinite and 
improper integral; Double and triple integrals (evaluation techniques only); 
Areas, surface and volumes. 

Analytic 
Geometry 

Cartesian and polar coordinates in three dimensions, second degree 
equations in three variables, reduction to Canonical forms; straight lines, 
shortest distance between two skew lines, Plane, sphere, cone, cylinder, 
paraboloid, ellipsoid, hyperboloid of one and two sheets and their properties. 

SECTION B 

Ordinary 
Differential 
Equations 

Formulation of differential equations; Equations of first order and first 
degree, integrating factor; Orthogonal trajectory; Equations of first order but 
not of first degree, Clairaut’s equation, singular solution. Second and higher 
order linear equations with constant coefficients, complementary function, 
particular integral and general solution. Second order linear equations with 
variable coefficients, Euler-Cauchy equation; Determination of complete 
solution when one solution is known using method of variation of 
parameters. Laplace and Inverse Laplace transforms and their properties, 
Laplace transforms of elementary functions. Application to initial value 
problems for 2nd order linear equations with constant coefficients. 

Vector 
Analysis 

Scalar and vector fields, differentiation of vector field of a scalar variable; 
Gradient, divergence and curl in cartesian and cylindrical coordinates; 
Higher order derivatives; Vector identities and vector equation. Application 
to geometry: Curves in space, curvature and torsion; Serret-Frenet's 
formulae. Green’s, Gauss and Stokes’ theorems. 

Dynamics 
and Statics 

Rectilinear motion, simple harmonic motion, motion in a plane, projectiles; 
Constrained motion; Work and energy, conservation of energy; Kepler’s 
laws, orbits under central forces. Equilibrium of a system of particles; Work 



and potential energy, friction, Common catenary; Principle of virtual work; 
Stability of equilibrium, equilibrium of forces in three dimensions. 

UPSC Maths Optional Syllabus 2025 for Paper 2 

Just like Maths Paper-1, Maths Optional Paper-2 also has a weightage of 250 Marks. 

The order here should be Modern Algebra, Real Analysis, Complex Analysis and Linear 
Programming (Section A) followed by Partial Differential Equations, Numerical Analysis 
and Computer Programming and Mechanics and Fluid Dynamics. 

SECTION A 

Modern 
Algebra 

Groups, subgroups, cyclic groups, cosets, Lagrange’s Theorem, normal 
subgroups, quotient groups, homomorphism of groups, basic isomorphism 
theorems, permutation groups, Cayley’s theorem. Rings, subrings and 
ideals, homomorphisms of rings; Integral domains, principal ideal 
domains, Euclidean domains and unique factorization domains; Fields, 
quotient fields. 

Real Analysis Real number system as an ordered field with least upper bound property; 
Sequences, limit of a sequence, Cauchy sequence, completeness of real 
line; Series and its convergence, absolute and conditional convergence of 
series of real and complex terms, rearrangement of series. Continuity and 
uniform continuity of functions, properties of continuous functions on 
compact sets. Riemann integral, improper integrals; Fundamental theorems 
of integral calculus. Uniform convergence, continuity, differentiability and 
integrability for sequences and series of functions; Partial derivatives of 
functions of several (two or three) variables, maxima and minima. 

Complex 
Analysis 

Analytic function, Cauchy-Riemann equations, Cauchy's theorem, 
Cauchy's integral formula, power series, representation of an analytic 
function, Taylor’s series; Singularities; Laurent’s series; Cauchy’s residue 
theorem; Contour integration. 

Linear 
Programming 

Linear programming problems, basic solution, basic feasible solution and 
optimal solution; Graphical method and simplex method of solutions; 
Duality. Transportation and assignment problems. 



SECTION B 

Partial 
Differential 
Equations 

Family of surfaces in three dimensions and formulation of partial 
differential equations; Solution of quasilinear partial differential equations 
of the first order, Cauchy’s method of characteristics; Linear partial 
differential equations of the second order with constant coefficients, 
canonical form; Equation of a vibrating string, heat equation, Laplace 
equation and their solutions. 

Numerical 
Analysis 

And 
Computer 
Programming 

Numerical methods: solution of algebraic and transcendental equations of 
one variable by bisection, Regula-Falsi and Newton-Raphson methods; 
solution of system of linear equations by Gaussian elimination and 
Gauss-Jordan (direct), Gauss-Seidel(iterative) methods. Newton’s (forward 
and backward) interpolation, Lagrange’s interpolation. Numerical 
integration: Trapezoidal rule, Simpson’s rules, Gaussian quadrature 
formula. Numerical solution of ordinary differential equations: Euler and 
Runge Kutta-methods. Computer Programming: Binary system; Arithmetic 
and logical operations on numbers; Octal and Hexadecimal systems; 
Conversion to and from decimal systems; Algebra of binary numbers. 
Elements of computer systems and concept of memory; Basic logic gates 
and truth tables, Boolean algebra, normal forms. Representation of 
unsigned integers, signed integers and reals, double precision reals and 
long integers. Algorithms and flow charts for solving numerical analysis 
problems. 

Mechanics 
and Fluid 
Dynamics 

Generalised coordinates; D’Alembert’s principle and Lagrange’s equations; 
Hamilton equations; Moment of inertia; Motion of rigid bodies in two 
dimensions. Equation of continuity; Euler’s equation of motion for inviscid 
flow; Stream-lines, path of a particle; Potential flow; Two-dimensional and 
axisymmetric motion; Sources and sinks, vortex motion; Navier-Stokes 
equation for a viscous fluid. 

  

Last 5 Years Previous year Mathematics Optional 
Papers 

Below in the table we have attached the links Mathematics Optional PYQs: 



Year Question Papers 

2024 Paper 1 

  Paper 2 

2023 Paper 1 

  Paper 2 

2022 Paper 1 

  Paper 2 

2021 Paper 1 

  Paper 2 

2020 Paper 1 

  Paper 2 

Mathematics Optional Success Rates 

Mathematics is a niche optional in UPSC CSE Exam. It has a higher success rate than many 
traditional optionals. Below is a table of success rates in different years: 

Here is a table showing the success rate of Mathematics optional: 

Mathematics Optional Success Rate 

Year Success Rate Number of Candidates Appeared 

2014 10% 351 

2015 12% 258 

https://upsc.gov.in/sites/default/files/QP-CSM-24-MATHEMATICS-PAPER-I-031024.pdf
https://upsc.gov.in/sites/default/files/QP-CSM-24-MATHEMATICS-PAPER-II-031024.pdf
https://upsc.gov.in/sites/default/files/QP-CSM-23-MATHEMATICS-PAPER-I-29092023.pdf
https://upsc.gov.in/sites/default/files/QP-CSM-23-MATHEMATICS-PAPER-II-29092023.pdf
https://upsc.gov.in/sites/default/files/QP-CSM-22-MATHEMATICS-PAPER-I-280922.pdf
https://upsc.gov.in/sites/default/files/QP-CSM-22-MATHEMATICS-PAPER-II-280922.pdf
https://upsc.gov.in/sites/default/files/Mathematics%20Paper-I.pdf
https://upsc.gov.in/sites/default/files/Mathematics%20Paper-II.pdf
https://upsc.gov.in/sites/default/files/MATHS_I.pdf
https://upsc.gov.in/sites/default/files/MATHS_II.pdf


2017 12% 441 

2019 8.3% 539 

2020 16.97% 277 

Best Books for Mathematics Optional 

Selecting the right Mathematics Optional books is essential. Here are the most 
recommended ones: 

Mathematics Optional Books: Paper I 

Below we have attached the Books for mathematics optional paper1.  

Subject Book Title Author(s) 

LINEAR ALGEBRA SCHAUM SERIES Seymour Lipschutz 
 

LINEAR ALGEBRA Hoffman and Kunze 

CALCULUS MATHEMATICAL ANALYSIS S C Malik and Savita 
Arora 

 
ELEMENTS OF REAL 
ANALYSIS 

Shanti Narayan and 
M D Raisinghania 

ANALYTIC GEOMETRY ANALYTICAL SOLID 
GEOMETRY 

Shanti Narayan and 
P K Mittal 

 
SOLID GEOMETRY P N Chatterjee 

ORDINARY 
DIFFERENTIAL 
EQUATIONS (ODE) 

ORDINARY AND PARTIAL 
DIFFERENTIAL EQUATIONS 

M D Raisinghania 

DYNAMICS AND STATICS KRISHNA SERIES - 

VECTOR ANALYSIS SCHAUM SERIES Murray R. Spiegel 

  

Mathematics Optional Books: Paper II 

Below we have attached the books for Mathematics optional paper2: 



Subject Book Title Author(s) 

ALGEBRA CONTEMPORARY ABSTRACT 
ALGEBRA 

Joseph Gallian 

REAL ANALYSIS SAME AS CALCULUS OF 
PAPER 1 

- 

COMPLEX ANALYSIS SCHAUM SERIES Spiegel, Lipschitz, 
Schiller, Spellman 

LINEAR 
PROGRAMMING 

LINEAR PROGRAMMING AND 
GAME THEORY 

Lakshmishree 
Bandopadhyay 

PARTIAL 
DIFFERENTIAL 
EQUATIONS 

SAME AS ODE OF PAPER 1 - 

 
ADVANCED DIFFERENTIAL 
EQUATIONS 

M D Raisinghania 

NUMERICAL 
ANALYSIS 

COMPUTER BASED 
NUMERICAL AND 
STATISTICAL TECHNIQUES 

M. Goyal 

 
NUMERICAL METHODS Jain, Iyengar, and 

Jain 

COMPUTER 
PROGRAMMING 

DIGITAL LOGIC AND 
COMPUTER DESIGN 

M. Morris Mano 

MECHANICS AND 
FLUID DYNAMICS 

KRISHNA SERIES 
 

  

For Book list of Sociology click here 

For Book list of Geography click here 

Best Notes for Mathematics Optional 2025 

You can refer to the Mathematics optional notes prepared by the IASHub to fast track your 
preparation. The notes are comprehensive and provide detailed and simple explanations for 

https://theiashub.com/upsc/?p=1115&preview=true
https://theiashub.com/upsc/?p=1111&preview=true


all the complex terminologies of Mathematics optional. Our notes are latest, constantly 
updated and in line with UPSC CSE Mains pattern. 

UPSC Mathematics Optional Topper Copies 

To get an idea of UPSC Mathematics Optional Mains Answer writing, one can also refer to 
test copies of toppers. You can refer to test copies of Ritika Verma, Kanishk Kataria, 
Shubhankar Pratyush Pathak etc. to begin your answer writing journey. 

IAS Toppers With Mathematics Optional Subject 

Previous Year trends indicate that around 1500 UPSC Aspirants opt for Mathematics as an 
Optional Subject for UPSC. Have a look at the UPSC IAS Toppers of previous years who 
chose Mathematics as their optional subject. 

Name Achievement Year 

Ritika Verma Topped the mathematics optional in the UPSC exam 2023 

Shoham Teberiwal Scored the highest marks in mathematics optional in 
the UPSC exam 

2023 

Shubhankar Pratyush 
Pathak 

Secured AIR 11 in the UPSC exam 2021 

Kanishk Kataria Secured AIR 1 in the UPSC exam 2018 

Nitish K Secured AIR 8 in the UPSC exam 2014 

Gowtham Potru Secured AIR 30 in the UPSC exam 2014 

Importance of Mathematics Optional PYQ Analysis 

Analyzing Mathematics Optional PYQ (Previous Year Questions) helps in identifying 
trends and frequently asked topics. Regular practice of past questions improves 
answer-writing skills and time management. 

How to Use PYQs Effectively: 

●​ Identify repetitive topics and prioritize them. 
●​ Practice writing answers within time limits. 
●​ Compare your answers with Mathematics Optional topper copies to improve 

structure and presentation. 



How to Score the Highest Marks in Mathematics Optional 

Many candidates have achieved the highest marks in Mathematics Engineering Optional 
by following a structured plan. Here’s how you can do it: 

1. Master the Basics 

Start with NCERTs to build a strong foundation before moving to advanced books. 

2. Create Concise Notes 

Prepare Mathematics Optional notes in a structured manner, focusing on key theories, 
definitions, and diagrams. 

3. Use Diagrams and Maps 

Adding relevant maps and diagrams can improve your answers and help you score better. 

4. Improve Answer Writing 

●​ Practice daily answer writing. 
●​ Focus on clarity and logical flow. 
●​ Use case studies and current affairs examples. 

5. Revise Regularly 

Consistent revision is key to retaining concepts and improving recall during the exam. 

Mathematics Optional Topper Copies Insights 

Referring to Mathematics Optional topper copies provides insights into effective answer 
structuring, use of examples, and presentation techniques. Toppers often: 

●​ Use subheadings for better readability. 
●​ Incorporate real-life examples. 
●​ Present diagrams neatly. 

Tips for Mathematics Optional 2025 Aspirants 

1.​ Follow a Timetable: Stick to a well-structured schedule. 
2.​ Solve PYQs: Regularly attempt Mathematics Optional PYQs for better exam 

preparedness. 



3.​ Join a Test Series: Mock tests help in self-assessment and answer writing 
improvement. 

4.​ Stay Updated: Integrate current affairs into your answers for added relevance. 

By following this strategy, you can maximize your chances of securing high marks in 
Mathematics Optional 2025. Stay consistent, practice diligently, and aim for excellence in 
UPSC Mains. 

Are you preparing for UPSC 2025? Join IAShub's UPSC coaching batches to boost your 
preparation. Enroll now! 

Mathematics Optional 2025 FAQs 

What is the Mathematics Optional 2025 syllabus for UPSC?​
The Mathematics Optional 2025 syllabus covers topics like Linear Algebra, Calculus, 
Analytic Geometry, Ordinary Differential Equations, Vector Analysis, Modern Algebra, Real 
Analysis, and Mechanics. The syllabus remains consistent, making it a reliable choice for 
UPSC aspirants. 

Where can I find previous years’ Mathematics Optional question papers?​
UPSC Mathematics Optional PYQs for the last five years are available on the official UPSC 
website and various coaching platforms. Analyzing these papers helps in understanding 
question patterns and key focus areas. 

Which are the best books for Mathematics Optional in UPSC?​
Recommended books include Linear Algebra by Seymour Lipschutz, Mathematical Analysis 
by S.C. Malik, Ordinary and Partial Differential Equations by M.D. Raisinghania, and 
Complex Analysis by Schaum Series. Choosing the right books ensures thorough coverage 
of the syllabus. 

How can I maximize my score in Mathematics Optional?​
To score high, focus on conceptual clarity, practice PYQs, use standard books, and maintain 
speed and accuracy in problem-solving. Regular revision and attempting mock tests improve 
answer-writing skills. 

Is Mathematics a good optional subject for UPSC?​
Mathematics is a scoring optional due to its objective nature and fixed syllabus. It does not 
require memorizing current affairs and offers a high success rate for candidates with a strong 
mathematical background. 
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