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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 ‘
\\

4

practice the questions systematically so that their chances of getting high score in GATE Exam will

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
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,
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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Electrical Circuits and Machines

Voltage and current sources: independent, dependent, ideal and practical; v-i relationships of resistor,
inductor, mutual inductance and capacitor; transient analysis of RLC circuits with dc excitation.
Kirchoff’s laws, mesh and nodal analysis, superposition, Thevenin, Norton, maximum power transfer
and reciprocity theorems.

Peak-, average- and rms values of ac quantities; apparent-, active- and reactive powers; phasor analysis,
impedance and admittance; series and parallel resonance, locus diagrams, realization of basic filters
with R, L and C elements. transient analysis of RLC circuits with ac excitation.

One-port and two-port networks, driving point impedance and admittance, open-, and short circuit
parameters.

Single phase transformer: equivalent circuit, phasor diagram, open circuit and short circuit tests,
regulation and efficiency; Three phase induction motors: principle of operation, types, performance,
torque-speed characteristics, no-load and blocked rotor tests, equivalent circuit, starting and speed
control; Types of losses and efficiency calculations of electric machines.

Electricity and Magnetism

Coulomb’s Law, Electric Field Intensity, Electric Flux Density, Gauss’s Law, Divergence, Electric
field and potential due to point, line, plane and spherical charge distributions, Effect of dielectric
medium, Capacitance of simple configurations, Biot-Savart’s law, Ampere’s law, Curl, Faraday’s law,
Lorentz force, Inductance, Magnetomotive force, Reluctance, Magnetic circuits, Self and Mutual
inductance of simple configurations.

Signals and Systems

Periodic, aperiodic and impulse signals; Laplace, Fourier and z-transforms; transfer function,
frequency response of first and second order linear time invariant systems, impulse response of systems;
convolution, correlation.

Discrete time system: impulse response, frequency response, pulse transfer function; DFT and FFT;
basics of [IR and FIR filters.

Control Systems

Feedback principles, signal flow graphs, transient response, steady-state-errors, Bode plot, phase and
gain margins, Routh and Nyquist criteria, root loci, design of lead, lag and lead-lag compensators,
state-space representation of systems; time-delay systems; mechanical, hydraulic and pneumatic
system components, synchro pair, servo and stepper motors, servo valves; on-off, P, PI, PID, cascade,
feedforward, and ratio controllers, tuning of PID controllers and sizing of control valves.

Analog Electronics

Characteristics and applications of diode, Zener diode, BJT and MOSFET; small signal analysis of
transistor circuits, feedback amplifiers. Characteristics of ideal and practical operational amplifiers;
applications of opamps: adder, subtractor, integrator, differentiator, difference amplifier, instrumentation
amplifier, precision rectifier, active filters, oscillators, signal generators, voltage controlled oscillators
and phase locked loop, sources and effects of noise and interference in electronic circuits.



Digital Electronics

Combinational logic circuits, minimization of Boolean functions. IC families: TTL and CMOS. Arithmetic
circuits, comparators, Schmitt trigger, multi-vibrators, sequential circuits, flipflops, shift registers,
timers and counters; sample-and-hold circuit, multiplexer, analog-to-digital (successive approximation,
integrating, flash and sigma-delta) and digital-to-analog converters (weighted R, R-2R ladder and current
steering logic).

Characteristics of ADC and DAC (resolution, quantization, significant bits, conversion/settling time);
basics of number systems, Embedded Systems: Microprocessor and microcontroller applications,
memory and inputoutput interfacing; basics of data acquisition systems, basics of distributed control
systems (DCS) and programmable logic controllers (PLC).
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