
ENGINEERS CAREER GROUPTM 
Head Office: S.C.O-80-81-82,3rd and 4th floor, Sector-34/A, Chandigarh 
TOLL FREE: 1800-270-4242 
WEB: www.engineerscareergroup.in 

ENGINEERS CAREER GROUPTM 
Leaders in IES & GATE Since 2009 

 
 

Syllabus for Scholarship Test                       18-January-2014 

Common Syllabus for all streams/branches 
Linear Algebra 
Matrix algebra, Systems of linear equations, Eigen values and eigenvectors 
 
Differential equations 
First order equation (linear and nonlinear), Higher order linear differential equations with 
constant coefficients, Method of variation of parameters, Cauchy's and Euler's equations, Initial 
and boundary value problems, Partial Differential Equations and variable separable method. 
 
Probability and Statistics 
Sampling theorems, Conditional probability, Mean, median, mode and standard deviation, 
Random variables, Discrete and continuous distributions, Poisson, Normal and Binomial 
distribution, Correlation and regression analysis. 
 
Verbal Ability 
English grammar, sentence completion, verbal analogies, word groups, instructions, critical 
reasoning and verbal deduction. 
 
Numerical Ability: Numerical computation, numerical estimation, numerical reasoning and data 
interpretation. 
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Computer Science Engineering and Information Technology (CS) 
 
Programming and Data Structures   
Programming in C; Functions, Recursion, Parameter passing, Scope, Binding; Abstract data 
types, Arrays, Stacks, Queues, Linked Lists, Trees, Binary search trees, Binary heaps. 
 
Algorithms 
Analysis, Asymptotic notation, Notions of space and time complexity, Worst and average case 
analysis; Design: Greedy approach, Dynamic programming, Divide-and-conquer; Tree and graph 
traversals, Connected components, Spanning trees, Shortest paths; Hashing, Sorting, Searching. 
Asymptotic analysis (best, worst, average cases) of time and space, upper and lower bounds, 
Basic concepts of complexity classes P, NP, NP-hard, NP-complete. 
 
Databases  
ER-model, Relational model (relational algebra, tuple calculus), Database design (integrity 
constraints, normal forms), Query languages (SQL), File structures (sequential files, indexing, B 
and B+ trees), Transactions and concurrency control. 
 
Computer Networks 
ISO/OSI stack, LAN technologies (Ethernet, Token ring), Flow and error control techniques, 
Routing algorithms, Congestion control, TCP/UDP and sockets, IP(v4), Application layer 
protocols (icmp, dns, smtp, pop, ftp, http); Basic concepts of hubs, switches, gateways, and 
routers. Network security basic concepts of public key and private key cryptography, digital 
signature, firewalls. 
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Electronics & Communication Engineering (EC) 
 
Networks 
Network graphs: matrices associated with graphs; incidence, fundamental cut set and 
fundamental circuit matrices. Solution methods: nodal and mesh analysis. Network theorems: 
superposition, Thevenin and Norton's maximum power transfer, Wye-Delta transformation. 
Steady state sinusoidal analysis using phasors. Linear constant coefficient differential 
equations; time domain analysis of simple RLC circuits, Solution of network equations using 
Laplace transform: frequency domain analysis of RLC circuits. 2-port network parameters: 
driving point and transfer functions. State equations for networks. 
 
Control Systems 
Basic control system components; block diagrammatic description, reduction of block diagrams. 
Open loop and closed loop (feedback) systems and stability analysis of these systems. Signal 
flow graphs and their use in determining transfer functions of systems; transient and steady 
state analysis of LTI control systems and frequency response. Tools and techniques for LTI 
control system analysis: root loci, Routh-Hurwitz criterion, Bode and Nyquist plots. Control 
system compensators: elements of lead and lag compensation, elements of Proportional-
Integral-Derivative (PID) control. State variable representation and solution of state equation of 
LTI control systems.  
 
Electronic Devices 
Energy bands in silicon, intrinsic and extrinsic silicon. Carrier transport in silicon: diffusion 
current, drift current, mobility, and resistivity. Generation and recombination of carriers.p-n 
junction diode, Zener diode, tunnel diode, BJT, JFET, MOS capacitor, MOSFET, LED, p-I-n and 
avalanche photo diode, Basics of LASERs. Device technology: integrated circuits fabrication 
process, oxidation, diffusion, ion implantation, photolithography, n-tub, p-tub and twin-tub 
CMOS process. 
 
Analog Circuits 
Small Signal Equivalent circuits of diodes, BJTs, MOSFETs and analog CMOS. Simple diode 
circuits, clipping, clamping, rectifier. Biasing and bias stability of transistor and FET amplifiers. 
Amplifiers: single-and multi-stage, differential and operational, feedback, and power. 
Frequency response of amplifiers.Simple op-amp circuits.Filters.Sinusoidal oscillators; criterion 
for oscillation; single-transistor and op-amp configurations. Function generators and wave-
shaping circuits, 555 Timers. Power supplies. 
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Electrical Engineering (EE) 
 
Electrical Machines 
Single phase transformer - equivalent circuit, phasor diagram, tests, regulation and efficiency; 
three phase transformers - connections, parallel operation; auto-transformer; energy 
conversion principles; DC machines - types, windings, generator characteristics, armature 
reaction and commutation, starting and speed control of motors; three phase induction motors 
- principles, types, performance characteristics, starting and speed control; single phase 
induction motors; synchronous machines - performance, regulation and parallel operation of 
generators, motor starting, characteristics and applications; servo and stepper motors.  
 
Power Systems 
Basic power generation concepts; transmission line models and performance; cable 
performance, insulation; corona and radio interference; distribution systems; per-unit 
quantities; bus impedance and admittance matrices; load flow; voltage control; power factor 
correction; economic operation; symmetrical components; fault analysis; principles of over-
current, differential and distance protection; solid state relays and digital protection; circuit 
breakers; system stability concepts, swing curves and equal area criterion; HVDC transmission 
and FACTS concepts.  
 
Electric Circuits and Fields 
Network graph, KCL, KVL, node and mesh analysis, transient response of dc and ac networks; 
sinusoidal steady-state analysis, resonance, basic filter concepts; ideal current and voltage 
sources, Thevenin's, Norton's and Superposition and Maximum Power Transfer theorems, two-
port networks, three phase circuits; Gauss Theorem, electric field and potential due to point, 
line, plane and spherical charge distributions; Ampere's and Biot-Savart's laws; inductance; 
dielectrics; capacitance.  
 
Control Systems 
Principles of feedback; transfer function; block diagrams; steady-state errors; Routh and Niquist 
techniques; Bode plots; root loci; lag, lead and lead-lag compensation; state space model; state 
transition matrix, controllability and observability. 
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Mechanical Engineering (ME) 
 
Strength of Materials 
Stress and strain, stress-strain relationship and elastic constants, Mohr's circle for plane stress 
and plane strain, thin cylinders; shear force and bending moment diagrams; bending and shear 
stresses; deflection of beams; torsion of circular shafts; Euler's theory of columns; strain energy 
methods; thermal stresses.  
 
Theory of Machines 
Displacement, velocity and acceleration analysis of plane mechanisms; dynamic analysis of 
slider-crank mechanism; gear trains; flywheels.  
 
Thermodynamics 
Zeroth, First and Second laws of thermodynamics; thermodynamic system and processes; 
Carnot cycle. irreversibility and availability; behaviour of ideal and real gases, properties of pure 
substances, calculation of work and heat in ideal processes; analysis of thermodynamic cycles 
related to energy conversion.  
 
Applications 
Power Engineering: Steam Tables, Rankine, Brayton cycles with regeneration and reheat. I.C. 
Engines: air-standard Otto, Diesel cycles,Refrigeration cycle. 
 
Metal Casting 
Design of patterns, moulds and cores; solidification and cooling; riser and gating design, design 
considerations.  
 
Forming 
Design of patterns, moulds and cores: solidification and cooling; riser and gating design, design 
considerations.  
 
Joining 
Physics of welding, brazing and soldering; adhesive bonding; design considerations in welding.  
 
Machining and Machine Tool Operations 
Mechanics of machining, single and multi-point cutting tools, tool geometry and materials, tool 
life and wear; economics of machining; principles of non-traditional machining processes; 
principles of work holding, principles of design of jigs and fixtures.  
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Civil Engineering (CE) 
 
Mechanics 
Bending moment and shear force in statically determinate beams. Simple stress and strain 
relationship: Stress and strain in two dimensions, principal stresses, stress transformation, 
Mohr's circle. Simple bending theory, flexural and shear stresses, unsymmetrical bending, shear 
centre. Thin walled pressure vessels, uniform torsion, buckling of column, combined and direct 
bending stresses.  
 
Structural Analysis 
Analysis of statically determinate trusses, arches, beams, cables and frames, displacements in 
statically determinate structures and analysis of statically indeterminate structures by force/ 
energy methods, analysis by displacement methods (slope deflection and moment distribution 
methods), influence lines for determinate and indeterminate structures. Basic concepts of 
matrix methods of structural analysis. 
 
Soil Mechanics 
Origin of soils, soil classification, three-phase system, fundamental definitions, relationship and 
interrelationships, permeability & seepage, effective stress principle, consolidation, 
compaction, shear strength. 
 
Fluid Mechanics and Hydraulics 
Properties of fluids, principle of conservation of mass, momentum, energy and corresponding 
equations, potential flow, applications of momentum and Bernoulli's equation, laminar and 
turbulent flow, flow in pipes, pipe networks. Concept of boundary layer and its growth. Uniform 
flow, critical flow and gradually varied flow in channels, specific energy concept, hydraulic 
jump. Forces on immersed bodies, flow measurements in channels, tanks and pipes. 
Dimensional analysis and hydraulic modeling. Kinematics of flow, velocity triangles and specific 
speed of pumps and turbines. 
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Contact Info 
 

Head office 
S.C.O- 80-81-82, 3rd and 4th floor, Near passport office, Sector-34/A, Chandigarh 
 
Branch Office 
S.C.O-89, Near NIT KUK, Sector-17, Kurukshetra 
 
Toll Free  
1800-270-4242 
 
E-Mail 
 engineersacreergroup@live.in 
 
Web 
www.engineerscareergroup.in 
 
Call/SMS 
 +91-9855224442 
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