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Foreword
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Dear Students,

Solutions of all previous GATE Questions are already available. Every year about 20% of questions
will have repetitive nature. However, rest of the questions are from untapped areas (never asked areas)
and few from Previous Engineering Services & Civil Services Questions. Keeping this in view, possible
questions are prepared in various subjects (chapter wise) along with their hints/solutions. The student
is advised to practice the questions systematically so that their chances of getting high score in GATE

Exam will increase.

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 is framed, recall the
relevant equations, find out the desired answer, verify the answer with the final key such as (a), (b), (c),
(d), then go through the hints to clarify his answer. 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 Exam, number of sets may be possible, being online exams. Hence, don’t skip
any subject. All are equally important.

It is believed that this book is a Valuable aid to the students appearing for competitive exams like IES,
JTO, DRDO, ISRO and Other PSU’s. 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).
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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
maxima and minima; Taylor series; Evaluation of definite and indefinite integrals, application of definite
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): First order (linear and non-linear) equations; higher order linear
equations with constant coefficients; Euler-Cauchy equations; initial and boundary value problems.
Partial Differential Equation (PDE): Fourier series; separation of variables; solutions of one- dimensional
diffusion equation; first and second order one-dimensional wave equation and two-dimensional Laplace
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
rule; Single and multi-step methods for first order differential equations.

Structural Engineering

Engineering Mechanics: System of forces, free-body diagrams, equilibrium equations; Internal forces in
structures; Frictions and its applications; Centre of mass; Free Vibrations of undamped SDOF system.

Solid Mechanics: Bending moment and shear force in statically determinate beams; Simple stress and
strain relationships; Simple bending theory, flexural and shear stresses, shear centre; Uniform torsion,
Transformation of stress; buckling of column, combined and direct bending stresses.

Structural Analysis: Statically determinate and indeterminate structures by force/ energy methods;
Method of superposition; Analysis of trusses, arches, beams, cables and frames; Displacement methods:
Slope deflection and moment distribution methods; Influence lines; Stiffness and flexibility methods of
structural analysis.

Construction Materials and Management: Construction Materials: Structural Steel - Composition,
material properties and behaviour; Concrete - Constituents, mix design, short-term and long-term
properties. Construction Management: Types of construction projects; Project planning and network
analysis - PERT and CPM; Cost estimation.

Concrete Structures: Working stress and Limit state design concepts; Design of beams, slabs, columns;
Bond and development length; Prestressed concrete beams.

Steel Structures: Working stress and Limit state design concepts; Design of tension and compression
members, beams and beam- columns, column bases; Connections - simple and eccentric, beam-column
connections, plate girders and trusses; Concept of plastic analysis - beams and frames.



General Aptitude

Verbal Aptitude: Basic English grammar: tenses, articles, adjectives, prepositions, conjunctions, verb-
noun agreement, and other parts of speech,

Basic vocabulary: words, idioms, and phrases in context

Reading and comprehension, Narrative sequencing

Quantitative Aptitude : Data interpretation: data graphs (bar graphs, pie charts, and other graphs
representing data), 2- and 3-dimensional plots, maps, and tables

Numerical computation and estimation: ratios, percentages, powers, exponents and logarithms,
permutations and combinations, and series Mensuration and geometry Elementary statistics and
probability

Analytical Aptitude :
Logic: deduction and induction, Analogy, Numerical relations and reasoning

Spatial Aptitude : Transformation of shapes: translation, rotation, scaling, mirroring, assembling, and
grouping Paper folding, cutting, and patterns in 2 and 3 dimensions
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