
 

 

 

Ref. No: VP/Notice/2022-23/173                       Date: May 08, 2023 

 

NOTICE 

            
All the students of B.Tech VI Semester who have filled the form for “Abroad Summer 

Training Scholarship-2023” are hereby informed that their Written-Test (English 

Proficiency Test and Technical Skill Test) and Group Discussion & Personal Interview are 

scheduled as follows: 

Name of Examination Venue Date & Time 

Technical Skill Test Ground Floor: Room No. 18 
May 17, 2023 

09:15 AM to 10:15 AM 

English Proficiency Test 
Ground Floor: Computer 

Lab 
May 17, 2023 

10:30 AM to 12:30 PM 

Group Discussion Ground Floor: TP Cell 
May 17, 2023 

1:30 PM Onwards 

Personal Interview Ground Floor: TP Cell 
May 19, 2023 

1:30 PM Onwards 
 

The syllabus of STAT-2023 are attached herewith for your reference. 

Note: Students must report at venue 15 minutes before as per schedule. 

 
 

      (Prof. Praveen Agarwal) 

     Vice-Principal                    

Copy to: 

1. Hon’ble Chairman Sir – for kind information 

2. Hon'ble Vice Chairperson - for kind information 

3. The Principal Sir – for kind information 

4. Faculty & Staff Members 

5. All Notice Board 

 

ANAND 
INTERNATIONAL COLLEGE OF ENGINEERING 
Near Kanota, Agra Road, JAIPUR-303012, Phone: 01429-234994, 95 
Website:- www.anandice.ac.in Email:- vice.principal@anandice.ac.in 



Civil Engineering Syllabus for  

Scholarship Test for Abroad Training (STAT) – 2023 

 
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 

Construction Materials and Management: Construction Materials: Structural Steel – 

Composition, material properties and behaviour; Concrete - Constituents, mix design, short-

term and long-term properties.  

Concrete Structures: Working stress and Limit state design concepts; Design of beams, slabs, 

columns; Bond and development length. 

Soil Mechanics: Three-phase system and phase relationships, index properties; Unified and 

Indian standard soil classification system; Permeability - one dimensional flow, Seepage 

through soils – two - dimensional flow, flow nets, uplift pressure, piping, capillarity, seepage 

force; Principle of effective stress and quicksand condition; Compaction of soils; One- 

dimensional consolidation, time rate of consolidation; Shear Strength, Mohr’s circle, effective 

and total shear strength parameters, Stress-Strain characteristics of clays and sand; Stress 

paths.  

Foundation Engineering: Sub-surface investigations - Drilling bore holes, sampling, plate load 

test, standard penetration and cone penetration tests; Earth pressure theories - Rankine and 

Coulomb; Stability of slopes – Finite and infinite slopes, Bishop’s method; Stress distribution 

in soils – Boussinesq’s theory; Pressure bulbs, Shallow foundations – Terzaghi’s and 

Meyerhoff’s bearing capacity theories, effect of water table; Combined footing and raft 

foundation; Contact pressure; Settlement analysis in sands and clays; Deep foundations – 

dynamic and static formulae, Axial load capacity of piles in sands and clays, pile load test, pile 

under lateral loading, pile group efficiency, negative skin friction. 

Fluid Mechanics: Properties of fluids, fluid statics; Continuity, momentum and energy 

equations and their applications; Potential flow, Laminar and turbulent flow; Flow in pipes, 

pipe networks; Concept of boundary layer and its growth; Concept of lift and drag.  

Hydraulics: Forces on immersed bodies; Flow measurement in channels and pipes; 

Dimensional analysis and hydraulic similitude; Channel Hydraulics - Energy-depth 



relationships, specific energy, critical flow, hydraulic jump, uniform flow, gradually varied flow 

and water surface profiles.  

Hydrology: Hydrologic cycle, precipitation, evaporation, evapo-transpiration, watershed, 

infiltration, unit hydrographs, hydrograph analysis, reservoir capacity, flood estimation and 

routing, surface run-off models, ground water hydrology - steady state well hydraulics and 

aquifers; Application of Darcy’s Law. 

 Irrigation: Types of irrigation systems and methods; Crop water requirements - Duty, delta, 

evapotranspiration; Gravity Dams and Spillways; Lined and unlined canals, Design of weirs on 

permeable foundation; cross drainage structures. 

Principles of surveying; Errors and their adjustment; Maps - scale, coordinate system; 

Distance and angle measurement - Levelling and trigonometric levelling; Traversing and 

triangulation survey; Total station; Horizontal and vertical curves.  



 CSE & AI Syllabus for  

Scholarship Test for Abroad Training (STAT) - 2023 
 

Section Topics 

Section 1: 

Engineering 

Mathematics 

• Discrete Mathematics: Propositional and first order logic. Sets, 

relations, functions, partial orders and lattices. Monoids, Groups.  

• Graphs: connectivity, matching, coloring. Combinatorics: counting, 

recurrence relations, generating functions.  

• Linear Algebra: Matrices, determinants, system of linear equations, 

eigenvalues and eigenvectors, LU decomposition 

Section 2: Digital 

Logic 

• Boolean algebra. Combinational and sequential circuits. 

Minimization. Number representations and computer arithmetic 

(fixed and floating point). 

Section 3: 

Computer 

Organization and 

Architecture 

• Machine instructions and addressing modes. ALU, data-path and 

control unit. Instruction pipelining, pipeline hazards. Memory 

hierarchy: cache, main memory and secondary storage; I/O 

interface (interrupt and DMA mode). 

Section 4: 

Programming and 

Data Structures 

• Programming in C. Recursion. Arrays, stacks, queues, linked lists, 

trees, binary search trees, binary heaps, graphs. 

Section 5: 

Algorithms 

• Searching, sorting, hashing. Asymptotic worst case time and space 

complexity. Algorithm design techniques: greedy, dynamic 

programming and divide-and-conquer. Graph  traversals, minimum 

spanning trees, shortest paths 

Section 6: Theory 

of Computation 

• Regular expressions and finite automata. Context-free grammars 

and push-down automata. Regular and contex-free languages, 

pumping lemma. Turing machines and undecidability. . 

Section 7: 

Compiler Design 

• Lexical analysis, parsing, syntax-directed translation. Runtime 

environments. Intermediate code generation. Local optimisation, 

Data flow analyses: constant propagation, liveness analysis, 

common subexpression elimination. 

Section 8: 

Operating System 

• System calls, processes, threads, inter-process communication, 

concurrency and synchronization. Deadlock. CPU and I/O 

scheduling. Memory management and virtual memory. File 

systems. 



Section 9: 

Databases 

• ER-model. Relational model: relational algebra, tuple calculus, 

SQL. Integrity constraints, normal forms. File organization, 

indexing (e.g., B and B+ trees). Transactions and concurrency 

control. 

Section 10: 

Computer 

Networks 

• Concept of layering: OSI and TCP/IP Protocol Stacks; Basics of 

packet, circuit and virtual circuit switching; Data link layer: 

framing, error detection, Medium Access Control, Ethernet 

bridging; Routing protocols: shortest path, flooding, distance vector 

and link state routing; Fragmentation and IP addressing, IPv4, 

CIDR notation, Basics of IP support protocols (ARP, DHCP, 

ICMP), Network Address Translation (NAT); Transport layer: flow 

control and congestion control, UDP, TCP, sockets; Application 

layer protocols: DNS, SMTP, HTTP, FTP, Email. 

 



 

Electrical Engineering Syllabus for  
Scholarship Test for Abroad Training (STAT) - 2023 

 

Section 1: Engineering Mathematics 

Linear Algebra: Matrix Algebra, Systems of linear equations, Eigenvalues, 

Eigenvectors. 

Calculus: Mean value theorems, Theorems of integral calculus, Evaluation of definite 

and improper 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: First order equations (linear and nonlinear), Higher order linear 

differential equations with constant coefficients, Method of variation of parameters, 

Cauchy’s equation, Euler’s 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. 

Section 2: Electric circuits 
 

Network Elements: ideal voltage and current sources, dependent sources, R, L, C, M 

elements; Network solution methods: KCL, KVL, Node and Mesh analysis; Network 

Theorems: Thevenin’s, Norton’s, Superposition and Maximum Power Transfer 

theorem; Transient response of dc and ac networks, sinusoidal steady-state analysis, 

resonance, two port networks, balanced three phase circuits, star-delta 

transformation, complex power and powerfactor in ac circuits. 

 
Section 3: Electromagnetic Fields 

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. 

Section 4: Signals and Systems 
 

Representation of continuous and discrete time signals, shifting and scaling 

properties, linear time invariant and causal systems, Fourier series representation of 

continuous and discrete time periodic signals, sampling theorem, Applications of 

Fourier Transform for continuous and discrete time signals, Laplace Transform and Z 

transform. R.M.S. value, average value calculation for any general periodic waveform. 



Section 5: Electrical Machines 
 

Single phase transformer: equivalent circuit, phasor diagram, open circuit and short 

circuit tests, regulation and efficiency; Three-phase transformers: connections, vector 

groups, parallel operation; Auto-transformer, Electromechanical energy conversion 

principles; DC machines: separately excited, series and shunt, motoring and 

generating mode of operation and their characteristics, speed control of dc motors; 

Three-phase induction machines: principle of operation, types, performance, torque- 

speed characteristics, no-load and blocked-rotor tests, equivalent circuit, starting and 

speed control; Operating principle of single-phase induction motors; Synchronous 

machines: cylindrical and salient pole machines, performance and characteristics, 

regulation and parallel operation of generators, starting of synchronous motors; Types 

of losses and efficiency calculations of electric machines. 

 
Section 6: Power Systems 

 

Basic concepts of electrical power generation, ac and dc transmission concepts, 

Models and performance of transmission lines and cables, Economic Load Dispatch 

(with and without considering transmission losses), Series and shunt compensation, 

Electric field distribution and insulators, Distribution systems, Per‐unit quantities. 

Section 7: Control Systems 
 

Mathematical modelling and representation of systems, Feedback principle, transfer 

function, Block diagrams and Signal flow graphs, Transient and Steady‐state analysis 

of linear time invariant systems, Stability analysis using Routh-Hurwitz and Nyquist 

criteria, Bode plots, Root loci, Lag, Lead and Lead‐Lag compensators; P, PI and PID 

controllers; State space model, Solution of state equations of LTI systems 

Section 8: Electrical and Electronic Measurements 
 

Bridges and Potentiometers, Measurement of voltage, current, power, energy and 

power factor; Instrument transformers, Digital voltmeters and multi-meters, Phase, 

Time and Frequency measurement; Oscilloscopes, Error analysis. 

Section 9: Analog and Digital Electronics 
 

Simple diode circuits: clipping, clamping, rectifiers; Amplifiers: biasing, equivalent 

circuit and frequency response; oscillators and feedback amplifiers; operational 

amplifiers: characteristics and applications; single stage active filters, Active Filters: 

Sallen Key, Butterwoth, VCOs and timers, combinatorial and sequential logic circuits, 

multiplexers, demultiplexers, Schmitt triggers, sample and hold circuits, A/D and D/A 

converters. 



Section 10: Power Electronics 
 

Static V-I characteristics and firing/gating circuits for Thyristor, MOSFET, IGBT; DC to 

DC conversion: Buck, Boost and Buck-Boost Converters; Single and three-phase 

configuration of uncontrolled rectifiers; Voltage and Current commutated Thyristor 

based converters; Bidirectional ac to dc voltage source converters; Magnitude and 

Phase of line current harmonics for uncontrolled and thyristor based converters; 

Power factor and Distortion Factor of ac to dc converters; Single-phase and three- 

phase voltage and current source inverters, sinusoidal pulse width modulation. 



 

STAT English Proficiency Test 2023 

Time: 10:30 am to 12:30 pm 

Maximum Marks: 30 Marks 

S.No Sections Description Duration Marks Location 
1.  Reading 

Comprehension and 

Writing Skills 

One reading 

passage will be 

given to answer 

the given 

questions. 

 

 One theme based 

paragraph will be 

given to write of 

200 words. 

30 minutes 10 Marks Computer 

lab 

(Ground 

Floor) 

2. Listening Skills One audio clip 

will be played 

and the students 

need to 

paraphrase it in 

their words. 

15 minutes 10 Marks Computer 

lab 

(Ground 

Floor) 

3. Speaking Skills One cue card will 

be shown to the 

student and 

he/she will speak 

on it. 

3 minutes per 

student 

10 Marks  Computer 

lab 

(Ground 

Floor) 

 



Mechanical Engineering Syllabus for  

Scholarship Test for Abroad Training (STAT) - 2023 
  

Engineering Mechanics: Free-body diagrams and equilibrium; friction and its applications 

including rolling friction, belt-pulley, brakes, clutches, screw jack, wedge, vehicles, etc.; trusses 

and frames; virtual work; kinematics and dynamics of rigid bodies in plane motion; impulse and 

momentum (linear and angular) and energy formulations; Lagrange’s equation. 

Mechanics of Solids: Stress and strain, elastic constants, Poisson’s ratio; Mohr’s circle for 

plane stress and plane strain; thin cylinders; shear force and bending moment diagrams; bending 

and shear stresses; concept of shear centre; deflection of beams; torsion of circular shafts; Euler’s 

theory of columns; energy methods; thermal stresses; strain gauges and rosettes; testing of 

materials with universal testing machine; testing of hardness and impact strength. 

Theory of Machines: Displacement, velocity and acceleration analysis of plane mechanisms; 

dynamic analysis of linkages; cams; gears and gear trains; flywheels and governors; balancing of 

reciprocating and rotating masses; gyroscope. 

 Fluid Mechanics: Fluid properties; fluid statics, forces on submerged bodies, stability of 

floating bodies; control-volume analysis of mass, momentum and energy; fluid acceleration; 

differential equations of continuity and momentum; Bernoulli’s equation; dimensional analysis; 

viscous flow of incompressible fluids, boundary layer, elementary turbulent flow, flow through 

pipes, head losses in pipes, bends and fittings; basics of compressible fluid flow. 

Heat-Transfer: Modes of heat transfer; one dimensional heat conduction, resistance concept 

and electrical analogy, heat transfer through fins; unsteady heat conduction, lumped parameter 

system, Heisler’s charts; thermal boundary layer, dimensionless parameters in free and forced 

convective heat transfer, heat transfer correlations for flow over flat plates and through pipes, 

effect of turbulence; heat exchanger performance, LMTD and NTU methods; radiative heat 

transfer, Stefan Boltzmann law, Wien’s displacement law, black and grey surfaces, view factors, 

radiation network analysis. 

Thermodynamics: Thermodynamic systems and processes; properties of pure substances, 

behavior of ideal and real gases; zeroth and first laws of thermodynamics, calculation of work 

and heat in various processes; second law of thermodynamics; thermodynamic property charts 

and tables, availability and irreversibility; thermodynamic relations. 

Engineering Materials: Structure and properties of engineering materials, phase diagrams, heat 

treatment, stress-strain diagrams for engineering materials. 

Casting, Forming and Joining Processes: Different types of castings, design of patterns, 

moulds and cores; solidification and cooling; riser and gating design. Plastic deformation and 

yield criteria; fundamentals of hot and cold working processes; load estimation for bulk (forging, 

rolling, extrusion, drawing) and sheet (shearing, deep drawing, bending) metal forming 

processes; principles of powder metallurgy. Principles of welding, brazing, soldering and 

adhesive bonding. 

Machining and Machine Tool Operations: Mechanics of machining; basic machine tools; 

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, jigs 

and fixtures; abrasive machining processes; NC/CNC machines and CNC programming. 
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