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Foreword
This book contains previous GATE Questions with solutions in Engineering 
Mathematics.

By going through these questions, the student will get a clear idea about 
the quality and complexity involved in the GATE. All most all the important 
concepts of the Engineering Mathematics are covered by these questions. 
Therefore, It is very important exercise for any student to practice these 
questions, to get a good rank in GATE.

The style, quality and content of the Solutions for previous GATE Questions of Engineering 
Mathematics, will encourage the reader, especially the student whether above average, 
average or below average to learn the concept and answer the question in the subject 
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and suggestions would be pleasantly received by the Academy.

The student is advised to solve the problems without referring to the solutions. The student 
has to analyze the given question carefully, identify the concept on which the question 
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This will help to face numerical answer questions, better. The student is advised to have 
a standard text book ready for reference to strengthen the related concepts, if necessary. 
The student is advised not to write the solution steps in the space around the question. By 
doing so, he loses an opportunity of effective revision. 

As observed in the GATE - 26 number of sets may be possible, being online exams. Hence, 
don’t skip any subject. All are equally important.
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Commission Examinations.
This book can also be used by fresh Teachers in Engineering in improving their Concepts.      

With best wishes to all those who wish to go through the following pages.

Y.V. Gopala Krishna Murthy,
M Tech. MIE,

Chairman & Managing Director,
ACE Engineering Academy,

ACE Engineering Publications,
Frost Interactive Service Pvt. Ltd. (ACE ONLINE)



SYLLABUS 

CE - GATE
Linear Algebra: Matrix algebra; Systems of linear equations; Eigen values and Eigen vectors.
Calculus: Functions of single variable; Limit, continuity and differentiability; Mean value theorems, local 
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integral to obtain area and volume; Partial derivatives; Total derivative; Gradient, Divergence and Curl, 
Vector identities; Directional derivatives; Line, Surface and Volume integrals.
Ordinary Differential Equation (ODE):�4��
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Partial Differential Equation (PDE): Fourier series; separation of variables; solutions of one- dimensional 
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equation.
Probability and Statistics: Sampling theorems; Conditional probability; Descriptive statistics - Mean, 
median, mode and standard deviation; Random Variables – Discrete and Continuous, Poisson and 
Normal Distribution; Linear regression.
Numerical Methods: Error analysis. Numerical solutions of linear and non-linear algebraic equations; 
Newton’s and Lagrange polynomials; numerical differentiation; Integration by trapezoidal and Simpson’s 
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ME - GATE
Linear Algebra: Matrix algebra, systems of linear equations, eigenvalues and eigenvectors.
Calculus: Functions of single variable, limit, continuity and differentiability, mean value theorems, 
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gradient, divergence and curl, vector identities, directional derivatives, line, surface and volume integrals, 
applications of Gauss, Stokes and Green’s theorems.
Differential equations:� 4��
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Laplace transforms; solutions of heat, wave and Laplace’s equations.
Complex variables: Analytic functions; Cauchy-Riemann equations; Cauchy’s integral theorem and 
integral formula; Taylor and Laurent series.
Probability and Statistics:�<��
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median, mode and standard deviation; random variables, binomial, Poisson and normal distributions.
Numerical Methods: Numerical solutions of linear and non-linear algebraic equations; integration by 
trapezoidal and Simpson’s rules; single and multi-step methods for differential equations.

EE - GATE 
Linear Algebra: Matrix Algebra, Systems of linear equations, Eigenvalues, Eigenvectors.
Calculus: =�	
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integrals, Partial Derivatives, Maxima and minima, Multiple integrals, Fourier series, Vector identities, 
Directional derivatives, Line integral, Surface integral, Volume integral, Stokes’s theorem, Gauss’s 
theorem, Divergence theorem, Green’s theorem.



Differential equations:� 4��
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equation, Initial and boundary value problems, Partial Differential Equations, Method of separation of 
variables.
Complex variables: Analytic functions, Cauchy’s integral theorem, Cauchy’s integral formula, Taylor 
series, Laurent series, Residue theorem, Solution integrals.
Probability and Statistics: Sampling theorems, Conditional probability, Mean, Median, Mode, Standard
Deviation, Random variables, Discrete and Continuous distributions, Poisson distribution, Normal 
distribution, Binomial distribution, Correlation analysis, Regression analysis.

EC - GATE
Linear Algebra: Vector space, basis, linear dependence and independence, matrix algebra, eigenvalues 
and eigenvectors, rank, solution of linear equations- existence and uniqueness.
Calculus:� =�	
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integrals, partial derivatives, maxima and minima, multiple integrals, line, surface and volume integrals, 
Taylor series.
Differential Equations:� 4��
�� ������ ���	���

� ���
�	�� 	
�� 
�
��
�	���� ������� ������ ��
�	�� �������
��	��
equations, Cauchy’s and Euler’s equations, methods of solution using variation of parameters, 
complementary function and particular integral, partial differential equations, variable separable 
method, initial and boundary value problems.
Vector Analysis: Vectors in plane and space, vector operations, gradient, divergence and curl, Gauss’s, 
Green’s and Stokes’ theorems.
Complex Analysis: Analytic functions, Cauchy’s integral theorem, Cauchy’s integral formula, sequences, 
series, convergence tests, Taylor and Laurent series, residue theorem.
Probability and Statistics: Mean, median, mode, standard deviation, combinatorial probability, 
probability distributions, binomial distribution, Poisson distribution, exponential distribution, normal 

distribution, joint and conditional probability.

IN - GATE 
Linear Algebra: Matrix algebra, systems of linear equations, consistency and rank, Eigen values and 
Eigen vectors.
Calculus: Mean value theorems, theorems of integral calculus, partial derivatives, maxima and minima, 
multiple integrals, Fourier series, vector identities, line, surface and volume integrals, Stokes, Gauss 
and Green’s theorems.
Differential equations:� 4��
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initial and boundary value problems, solution of partial differential equations: variable separable method.
Analysis of complex variables: Analytic functions, Cauchy’s integral theorem and integral formula, 
Taylor’s and Laurent’s series, residue theorem, solution of integrals.
Probability and Statistics: Sampling theorems, conditional probability, mean, median, mode, standard 
deviation and variance; random variables: discrete and continuous distributions: normal, Poisson and 
binomial distributions.
Numerical Methods: Matrix inversion, solutions of non-linear algebraic equations, iterative methods for 
solving differential equations, numerical integration, regression and correlation analysis.



PI - GATE

Linear Algebra: Matrix algebra, Systems of linear equations, Eigen values and Eigen vectors.
Calculus: Functions of single variable, Limit, continuity and differentiability, Mean value theorems, 
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Gradient, Divergence and Curl, Vector identities, Directional derivatives; Line, Surface and Volume 
integrals; Stokes, Gauss and Green’s theorems.
Differential Equations:�4��
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problems, Laplace transforms.
Complex Variables: Analytic functions, Cauchy’s integral theorem, Taylor series.
Probability and Statistics:�<��
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Mean, median, mode and standard deviation, Linear regression, Random variables, Poisson, normal, 
binomial and exponential distributions.
Numerical Methods: Numerical solutions of linear and nonlinear algebraic equations, Integration by 
trapezoidal and Simpson’s rules, Single and multi-step methods for differential equations.

UPSC SYLLABUS

Engineering Mathematics (As given for Electrical Engineering)

Matrix theory, Eigen values & Eigen vectors, system of linear equations, Numerical methods for solu-
tion of non-linear algebraic equations and differential equations, integral calculus, partial derivatives, 
maxima and minima, Line, Surface and Volume Integrals. Fourier series, linear, nonlinear and partial 
differential equations, initial and boundary value problems, complex variables, Taylor’s and Laurent’s 
series, residue theorem, probability and statistics fundamentals, Sampling theorem, random variables, 
Normal and Poisson distributions, correlation and regression analysis.

Books Recommended: 
1. Higher Engineering Mathematics – B.S. Grewal

2. Advanced Engineering Mathematics – Erwin Kreyszig, 

3. Advanced Engineering Mathematics – R.K. Jain , S.R.K Iyengar

4. Matrices – A.R. Vasishta

5. Vector Calculus – A.R. Vasishta

6. Fundamentals of Mathematical Statistics – Gupta & Kapoor

7. Complex Variables –J.N. Sharma, Murray,  R. Speigial

8. Numerical Methods  – S.S. Shastry 
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