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I Year - II Semester 
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MATHEMATICS - II 
(Common to all Branch for I Year B. Tech) 

 

Course Objectives: 

 To instruct the concept of Matrices in solving linear algebraicequations 

 To elucidate the different numerical methods to solve nonlinear algebraicequations 

 To disseminate the use of different numerical techniques for carrying out numerical 

integration. 

 To equip the students with standard concepts and tools at an intermediate to advanced 

level mathematics to develop the confidence and ability among the students to handle 

various real world problems and theirapplications. 

Course Outcomes: At the end of the course, the student will be able to 

 develop the use of matrix algebra techniques that is needed by engineers for practical 

applications(L6) 

 solve system of linear algebraic equations using Gauss elimination, Gauss Jordan, Gauss 

Seidel(L3) 

 evaluate approximating the roots of polynomial and transcendental equations by different 

algorithms(L5) 

 apply Newton’s forward & backward interpolation and Lagrange’s formulae for equal 

and unequal intervals(L3) 

 apply different algorithms for approximating the solutions of ordinary differential 

equations to its analytical computations(L3) 

 

Unit I: Solving systems of linear equations, Eigen values andEigenvectors: (10 hrs) 

Rank of a matrix by echelon form and normal form – Solving system of homogeneous and non- 

homogeneous equations linear equations – Gauss Elimination for solving system of equations – 

Eigen values and Eigen vectors and their properties. 

 

Unit-II: Cayley-Hamilton theorem andQuadraticforms: (10hrs) 

 

Cayley-Hamilton theorem (without proof) – Finding inverse and power of a matrix by Cayley- 

Hamilton theorem – Reduction to Diagonal form – Quadratic forms and nature of the quadratic 

forms – Reduction of quadratic form to canonical forms by orthogonal transformation. 

Singular values of a matrix, singular value decomposition (Ref. Book – 1). 

UNIT III:Iterativemethods: (8 hrs) 
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Introduction – Bisection method – Secant method – Method of false position – Iteration method 

– Newton-Raphson method (One variable and simultaneous Equations) – Jacobi and Gauss- 

Seidel methods for solving system ofequations. 

 
UNITIV:Interpolation: (10 hrs) 

 
Introduction – Errors in polynomial interpolation – Finite differences – Forward differences – 

Backward differences – Central differences – Relations between operators – Newton’s forward 

and backward formulae for interpolation – Interpolation with unequal intervals – Lagrange’s 

interpolation formula – Newton’s divide difference formula. 

 
UNIT V: Numerical integration and solution of ordinarydifferentialequations: (10 hrs) 

 
Trapezoidal rule – Simpson’s 1/3rd  and 3/8th  rule – Solution of ordinary differential equations 

by Taylor’s series – Picard’s method of successive approximations – Euler’s method – Runge- 

Kutta method (second and fourthorder). 

 
Text Books: 

1. B. S. Grewal, Higher Engineering Mathematics, 43rd Edition, KhannaPublishers. 

2. B. V. Ramana, Higher Engineering Mathematics, 2007 Edition, Tata Mc. Graw Hill 

Education. 

 
Reference Books: 

1. David Poole, Linear Algebra- A modern introduction, 4th Edition,Cengage. 

2. Steven C. Chapra, Applied Numerical Methods with MATLAB for Engineering and 

Science, Tata Mc. Graw HillEducation. 

3. M. K. Jain, S. R. K. Iyengar and R. K. Jain, Numerical Methods for Scientific and 

Engineering Computation, New Age International Publications. 

4. Lawrence Turyn,Advanced Engineering Mathematics, CRCPress. 
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I Year - II Semester  L T P C 

3 0 0 3 

MATHEMATICS - III 
(Common to all Branch for I Year B. Tech) 

Course Objectives: 

 To familiarize the techniques in partial differentialequations 

 To furnish the learners with basic concepts and techniques at plus two level to lead them 

into advanced level by handling various real worldapplications. 

Course Outcomes: At the end of the course, the student will be able to 

 interpret the physical meaning of different operators such as gradient, curl anddivergence 

(L5) 

 estimate the work done against a field, circulation and flux using vector calculus(L5) 

 apply the Laplace transform for solving differential equations(L3) 

 find or compute the Fourier series of periodic signals(L3) 

 know and be able to apply integral expressions for the forwards and inverse Fourier 

transform to a range of non-periodic waveforms(L3) 

 identify solution methods for partial differential equations that model physical processes 

(L3) 

Unit – I:Vectorcalculus: (10 hrs) 
 

Vector Differentiation: Gradient – Directional derivative – Divergence – Curl – Scalar Potential. 

 
Vector Integration: Line integral – Work done – Area – Surface and volume integrals – Vector 

integral theorems: Greens, Stokes and Gauss Divergence theorems (without proof). 

 

Unit –II:LaplaceTransforms: (10 hrs) 
 

Laplace transforms of standard functions – Shifting theorems – Transforms of derivatives and 

integrals – Unit step function – Dirac’s delta function – Inverse Laplace transforms – 

Convolution theorem (with out proof). 

Applications: Solving ordinary differential equations (initial value problems) using Laplace 

transforms. 
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Unit –III: Fourier series andFourierTransforms: (10 hrs) 
 

Fourier Series: Introduction – Periodic functions – Fourier series of periodic function – 

Dirichlet’s conditions – Even and odd functions – Change of interval – Half-range sine and 

cosine series. 

 
Fourier Transforms: Fourier integral theorem (without proof) – Fourier sine and cosine integrals 

– Sine and cosine transforms – Properties – inverse transforms – Finite Fourier transforms. 

 
Unit –IV: PDE offirstorder: (8hrs) 

 
Formation of partial differential equations by elimination of arbitrary constants and arbitrary 

functions – Solutions of first order linear (Lagrange) equation and nonlinear (standard types) 

equations. 

 

UNIT V: Second order PDEand Applications: (10hrs) 

 
 

SecondorderPDE:Solutionsoflinearpartialdifferentialequationswithconstantcoefficients– 

RHS term of the type eaxby,sin( ax by), cos(ax by), xm yn. 
 

Applications of PDE: Method of separation of Variables – Solution of One dimensional Wave, 

Heat and two-dimensional Laplace equation. 

 

Text Books: 

1. B. S. Grewal, Higher Engineering Mathematics, 43rd Edition, KhannaPublishers. 

2. B. V. Ramana, Higher Engineering Mathematics, 2007 Edition, Tata Mc. Graw Hill 

Education. 

Reference Books: 

 
1. Erwin Kreyszig,Advanced Engineering Mathematics, 10th Edition,Wiley-India. 

2. Dean. G. Duffy,Advanced Engineering Mathematics with MATLAB, 3rd Edition, CRC 

Press. 

3. Peter O’ Neil, Advanced Engineering Mathematics,Cengage. 

4. Srimantha Pal, S C Bhunia, Engineering Mathematics, Oxford UniversityPress. 
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APPLIED PHYSICS 

 

Course Objectives: 
Physics curriculum which is re-oriented to the needs of Circuital branches of graduate 

engineering courses offered by Jawaharlal Nehru Technological University Kakinada that serves 

as a transit to understand the branch specific advanced topics. The course is designed to: 

 
 Impart Knowledge of Physical Optics phenomena like Interference and Diffraction 

required to design instruments with higherresolution. 

 Understand the physics of Semiconductors and their working mechanism for their utility 

insensors. 

 To impart the knowledge of materials with characteristic utility inappliances. 

 

UNIT-I (10hrs) 

 

WAVE OPTICS: Principle of Superposition - Interference of light - Conditions for sustained 

Interference - Interference in thin films (reflected geometry) - Newton’s Rings (reflected 

geometry). 

 

Diffraction - Fraunhofer Diffraction - Diffraction due to Single slit (quantitative), Double slit, N 

-slits and circular aperture (qualitative) – Intensity distribution curves - Diffraction Grating – 

Grating spectrum – missing order – resolving power – Rayleigh’s criterion – Resolving powers 

of Microscope, Telescope and grating(qualitative). 

 
Unit Outcomes: 

The students will be able to 

 explainthe need of coherent sources and the conditions for sustainedinterference. 

 analyzethe differences between interference and diffraction withapplications. 

 illustratethe resolving power of various opticalinstruments. 

 
UNIT-II (9hrs) 

 

QUANTUM MECHANICS: Introduction – Matter waves – de Broglie’s hypothesis – 

Davisson-Germer experiment – G. P. Thomson experiment – Heisenberg’s Uncertainity 

Principle –interpretation of wave function – Schröedinger Time Independent and Time 

Dependent wave equations – Particle in a potentialbox. 
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Unit Outcomes: 

The students will be able to 

 explainthe fundamental concepts of quantummechanics. 

 analyzethe physical significance of wavefunction. 

 applySchrödinger’s wave equation for energy values of a free particle. 

 
 

UNIT-III (10hrs) 

 

FREE ELECTRON THEORY & BAND THEORY OF SOLIDS : Introduction – Classical 

free electron theory (merits and demerits only) - Quantum Free electron theory – electrical 

conductivity based on quantum free electron theory – Fermi Dirac distribution function – 

Temperature dependence of Fermi-Dirac distribution function - expression for Fermi energy - 

Density of states . 

Bloch’s theorem (qualitative) – Kronig-Penney model(qualitative) – energy bands in crystalline 

solids – E Vs K diagram – classification of crystalline solids – effective mass of electron – m* Vs 

K diagram - concept of hole. 

 

Unit Outcomes: 

The students will be able to 

 explainthe various electrontheories. 

 calculatethe Fermienergy. 

 analyzethe physical significance of wave function. 

 interpretthe effects of temperature on Fermi Dirac distributionfunction. 

 summarisevarious types of solids based on bandtheory. 
 

UNIT-IV (9hrs) 

 

SEMICONDUCTOR PHYSICS: Introduction – Intrinsic semi conductors - density of charge 

carriers - Electrical conductivity – Fermi level – extrinsic semiconductors - p-type & n-type - 

Density of charge carriers - Dependence of Fermi energy on carrier concentration and 

temperature – Hall effect- Hall coefficient - Applications of Hall effect - Drift and Diffusion 

currents – Einstein’s equation. 

 

Learning Outcomes: 

The students will be able to 

 classifythe energy bands ofsemiconductors. 

 outlinethe properties of n-type and p-typesemiconductors. 

 identifythe type of semiconductor using Halleffect. 
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UNIT-V (10 hrs) 

 

MAGNETISM & DIELECTRICS: Introduction – Magnetic dipole moment – Magnetization – 

Magnetic susceptibility and permeability – Origin of permanent magnetic moment – Bohr 

magneton – Classification of magnetic materials: Dia, para & Ferro – Domain concept of 

Ferromagnetism - Hysteresis – soft and hard magnetic materials – applications of Ferromagnetic 

material. 

Introduction - Dielectic polarization – Dielectric Polarizability, Susceptibility and Dielectric 

constant-types of polarizations: Electronic and Ionic (Quantitative), Orientational polarizations 

(qualitative) – Lorentz Internal field – Claussius-Mossoti equation - Frequency dependence of 

polarization – Applications of dielectrics. 

 
Unit Outcomes: 

The students will be able to 

 explainthe concept of polarization in dielectricmaterials. 

 summarizevarious types of polarization of dielectrics. 

 interpretLorentz field and Claussius- Mosotti relation indielectrics. 

 classifythe magnetic materials based on susceptibility and their temperaturedependence. 

 explainthe applications of dielectric and magnetic materials. 

 Apply the concept of magnetism to magneticdevices. 

 
TEXT BOOKS: 

 

1. “A Text book of Engineering Physics” by M.N. Avadhanulu, P.G.Kshirsagar - S.Chand 

Publications,2017. 

2. “Engineering Physics” by D.K.Bhattacharya and Poonam Tandon, Oxford press(2015). 

3. “Engineering Physics” by R.K Gaur. and S.L Gupta., - Dhanpat Rai publishers,2012. 

 

REFERENCE BOOKS: 
 

1. “Engineering Physics” by M. R. Srinivasan, New Age international publishers(2009). 

2. “Optics” by Ajoy Ghatak, 6th Edition McGraw Hill Education,2017. 

3. “Solid State Physics” by A. J. Dekker, Mc Millan Publishers(2011). 
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I Year - II Semester  L T P C 

3 0 0 3 

NETWORK ANALYSIS 
 

UNIT – I 

Introduction to Electrical Circuits : Network elements classification, Electric charge and 

current, Electric energy and potential, Resistance parameter – series and parallel combination, 

Inductance parameter – series and parallel combination, Capacitance parameter – series and 

parallel combination. Energy sources: Ideal, Non-ideal, Independent and dependent sources, 

Source transformation, Kirchoff’s laws, Mesh analysis and Nodal analysis problem solving with 

resistances only including dependent sources also. (Text Books: 1,2,3, Reference Books: 3) 

Fundamentals and Network Topology: Definitions of terms associated with periodic 

functions: Time period, Angular velocity and frequency, RMS value, Average value, 

Form factor and peak factor- problem solving, Phase angle, Phasor representation, 

Addition and subtraction of phasors, mathematical representation of sinusoidal quantities, 

explanation with relevant theory, problem solving. Principal of Duality withexamples. 

Network Topology: Definitions of branch, node, tree, planar, non-planar graph, incidence 

matrix, basic tie set schedule, basic cut set schedule. (Text Books: 2,3, Reference Books: 3) 

 
UNIT – II 

Transients :First order differential equations, Definition of time constants, R-L circuit, R-C 

circuit with DC excitation, Evaluating initial conditions procedure, second order differential 

equations, homogeneous, non-homogenous, problem solving using R-L-C elements with DC 

excitation and AC excitation, Response as related to s-plane rotation of roots. Solutions using 

Laplace transform method. (Text Books: 1,2,3, Reference Books: 1,3) 

 
UNIT – III 

Steady State Analysis of A.C Circuits :Impedance concept, phase angle, series R-L, R-C, R-L- 

C circuits problem solving. Complex impedance and phasor notation for R-L, R-C, R-L-C 

problem solving using mesh and nodal analysis, Star-Delta conversion, problem solving. (Text 

Books: 1,2, Reference Books: 3) 

Coupled Circuits :Coupled Circuits: Self inductance, Mutual inductance, Coefficient of 

coupling, analysis of coupled circuits, Natural current, Dot rule of coupled circuits, Conductively 

coupled equivalent circuits- problem solving. 

 

UNIT – IV 

Resonance: Introduction, Definition of Q, Series resonance, Bandwidth of series resonance, 

Parallel resonance, Condition for maximum impedance, current in anti resonance, Bandwidth of 
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parallel resonance, general case-resistance present in both branches, anti resonance at all 

frequencies. (Text Books:2,3, Reference Books: 3) 

Network Theorems: Thevinin’s, Norton’s, Milliman’s, Reciprocity, Compensation, 

Substitution, Superposition,Max Power Transfer, Tellegens- problem solving using dependent 

sources also. (Text Books: 1,2,3, Reference Books:2) 

 

UNIT – V 

Two-port Networks: Relationship of two port networks, Z-parameters, Y-parameters, 

Transmission line parameters, h-parameters, Inverse h-parameters, Inverse Transmission line 

parameters, Relationship between parameter sets, Parallel connection of two port networks, 

Cascading of two port networks, series connection of two port networks, problem solving 

including dependent sources also. (Text Books: 1,2, Reference Books: 1,3) 
 

TEXT BOOKS: 

1. Network Analysis – ME Van Valkenburg, Prentice Hall of India, 3rd Edition,2000. 

2. Network Analysis by K.Satya Prasad and S Sivanagaraju, CengageLearning 

3. Electric Circuit Analysis by Hayt and Kimmarle,TMH 
 

REFERENCES: 

1. Network lines and Fields by John. D. Ryder 2
nd 

edition, Asia publishinghouse. 

2. Basic Circuit Analysis by DR Cunninghan, Jaico Publishers. 

3.Network Analysis and Filter Design by Chadha, UmeshPublications. 

 
COURSE OBJECTIVES: 

 

 To understand the basic concepts on RLC circuits. 

 To know the behavior of the steady states and transients states in RLCcircuits. 

 To know the basic Laplace transforms techniques in periods’waveforms. 

 To understand the two port networkparameters. 

 To understand the properties of LC networks andfilters. 
 

COURSE OUTCOME: 
 

 gain the knowledge on basic networkelements. 

 will analyze the RLC circuits behavior indetailed. 

 analyze the performance of periodicwaveforms. 

 gain the knowledge in characteristics of two port network parameters (Z,Y,ABCD,h 

&g). 

 analyze the filter design concepts in real worldapplications. 
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I Year - II Semester  L T P C 

3 0 0 3 

BASIC ELECTRICAL ENGINEERING 

Preamble: 

This course covers various topics related to principle of operation and performance of various 

electrical machines. 

 

Course Educational Objectives: 

 To understand the principle of operation, constructional details and operational 

characteristics of DCgenerators. 

 To understand the principle of operation, characteristics of DC motor. Methods of 

starting and speed control methods of DCmotors. 

 To learn the constructional details, principle of operation and performance of 

transformers. 

 To study the principle of operation, construction and details of synchronousmachines. 

 To learn the principle of operation, constructional details, performance, torque – slip 

characteristics and starting methods of 3-phase inductionmotors. 

 
Unit I 

DC Machines 

Principle of operation of DC generator – emf equation – types of DC machines – torque equation 

of DC motor – applications – three point starter - losses and efficiency - swinburne’s test - speed 

control methods – OCC of DC generator- Brake test on DC Shunt motor-numerical problems 

 
Unit II 

Transformers 

Principle of operation of single phase transformer constructional features – EMF equation – 

Losses and efficiency of transformer- regulation of transformer – OC & SC tests 

predetermination of efficiency and regulations – Sumpner’s test-Numerical Problems. 

 
Unit III 

Synchronous Generators 

Principle of operation and construction of alternators – types of alternators Regulation of 

alternator by synchronous impedance method-EMF equation of three phase alternator 
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Synchronous Motors 

Construction of three phase synchronous motor - operating principle –equivalent circuit of 

synchronous motor. 

 
Unit IV 

Induction Machine: Principle of operation and construction of three-phase induction motors – 

slip ring and squirrel cage motors – slip-torque characteristics – efficiency calculation – starting 

methods-Brake test on 3-Phase Induction Motor. 

 
Unit V 

Special Machines: Principle of operation and construction - single phase induction motor - 

shaded pole motors – capacitor motors and AC servomotor. 

 
Course Outcomes: 

 

 Able to explain the operation of DC generator and analyze the characteristics of DC 

generator. 

 Able to explain the principle of operation of DC motor and analyze their characteristics. 

Acquire the skills to analyze the starting and speed control methods of DCmotors. 

 Ability to analyze the performance and speed – torque characteristics of a 3-phase 

induction motor and understand starting methods of 3-phase inductionmotor. 

 Able to explain the operation of SynchronousMachines 

 Capability to understand the operation of various specialmachines. 

 
TEXT BOOKS: 

 
1. Principles of Electrical Machines by V.K. Mehta & Rohit Mehta, S.Chandpublications 

2. Theory & performance of Electrical Machines by J.B.Guptha, S.K.Kataria &Sons 

 
REFERENCE BOOKS: 

 
1.Basic Electrical Engineering by M.S.Naidu and S.Kamakshiah,TMH Publications 

2.Fundamentals of Electrical Engineering by Rajendra Prasad, PHI Publications,2nd edition 

3. Basic Electrical Engineering by Nagsarkar,Sukhija, Oxford Publications,2ndedition 



R-19 Syllabus for ECE - JNTUK w. e. f. 2019 – 20 

JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY: KAKINADA 

KAKINADA – 533 003, Andhra Pradesh, India 

DEPARTMENT OF ELECTRONICS AND COMMUNICATION ENGINEERING 

 

 

I Year - II Semester  L T P C 

0 0 2 1 

ELECTRONIC WORKSHOP 
 

I. Identification ofcomponents 

II. Laboratoryequipment 

III. Solderingpractice 

IV. PCBLayout 

V. Testing ofComponents 

VI. CRO 

 

I. Identification ofcomponents: 
 

 Resistors:- Types of Resistors, Value of Resistance using color code,DRBS. 

 Capacitors:- Types of capacitors, value of capacitance using color code,DCBS. 

 Inductors:- Types of Inductors,DLB 

 Rheostats:- Types of Rheostats, Types of potentiometers,Relays. 

 Switches:- Types ofSwitches. 

 Cables: Types ofCables. 

 Types of Instrumentsused. 

 

Identification of active elements. 

 
(Two Terminal, Three Terminal Devices) 

 (SC diode, Zener diode,D.AC) 

 Three Terminal Devices: BJT, UJT, SCR, FET, MOSFET,TRIAC. 

 Digital and Analog ICs. (TO and Flat packages) IC regulatorstypes. 

 Testing of above components using Multimetros. 

 

II. LaboratoryEquipment: 

A) Meters:- 

 Types of Voltmeters, Types of Ammeters both Analog andDigital. 

 Types of Multi meters (Analog &Digital) 

 AVO Meters. 

 FET inputVoltmeter. 

 
B) Laboratory Function Generators and AudioOscillators. 

C) PowerSupplies. 

D) RFgenerators. 
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E) Different Types ofTransformers. 

(Power, AF, RF,etc.) 

 
III. Solderingpractice 

Tools kit including soldering iron 

Tools Kit: 

 Insulated noseplayer 

 Insulated cuttingplayer 

 Screw driverkit 

 Electricaltester 

 Soldering iron, Lead,Flex 

IV. PCB layout andDesign. 

Materials required, centimeter graph sheets, marker. 

 

V. Testing of Components. 

Active and Passive Components 

 

VI. CRO 

Acquaintance with CRO 

Measurements on CRO 
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I Year - II Semester  L T P C 

0 0 3 1.5 

BASIC ELECTRICAL ENGINEERING LAB 

 

 

Learning Objectives: 

 To plot the magnetizing characteristics of DC shunt generator and understand the mechanism 

ofself-excitation. 

 To control the speed of DCmotors. 

 To determine and predetermine the performance of DCmachines. 

 To predetermine the efficiency and regulation of transformers and assess theirperformance. 

 To analyse performance of three phase inductionmotor. 

 To understand the significance of regulation of an alternators using synchronous impedance 

method. 

 

Any ten of the following experiments are to be conducted 

 

1. Magnetization characteristics of D.C. Shunt generator. 

2. Speed control of D.C. shuntmotor. 

3. Brake test on DC shuntmotor. 

4. Swinburne’s test on DCmachine 

5. Load test on DC shuntgenerator 

6. Load test on DC seriesgenerator. 

7. Separation of losses iun DC Shuntmotor 

8. OC & SC tests on single-phasetransformer 

9. Sumpner’s test on single phasetransformer 

10. Brake test on 3-phase Induction motor. 

11. Regulation of alternator by synchronous impedancemethod. 

 

Learning Outcomes: 

The student should be able to: 

 Determine and predetermine the performance of DC machines andtransformers. 

 Control the DC shunt machines. 

 Compute the performance of 1-phasetransformer. 

 Perform tests on 3-phase induction motor and alternator to determine theirperformance 

characteristics. 
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I Year - II Semester  L T P C 

0 0 3 1.5 

APPLIED PHYSIC LAB 
(Any 10 of the following listed 15 experiments) 

 

LIST OF EXPERIMENTS: 

 

1. Determination of wavelength of a source-Diffraction Grating-Normalincidence. 

2. Newton’s rings – Radius of Curvature of Plano - ConvexLens. 

3. Determination of thickness of a spacer using wedge film and parallel interferencefringes. 

4. Magnetic field along the axis of a current carrying coil – Stewart and Gee’sapparatus. 

5. Energy Band gap of a Semiconductor p - njunction. 

6. Characteristics of Thermistor – TemperatureCoefficients 

7. Determination of dielectric constant by charging and dischargingmethod 

8. Determination of resistivity of semiconductor by Four probemethod. 

9. StudythevariationofBversusHbymagnetizingthemagneticmaterial( B-Hcurve). 10 

Measurement of magnetic susceptibility by Gouy’smethod. 

11. Dispersive power of diffractiongrating. 

12. Resolving Power oftelescope 

13. Resolving power ofgrating 

14. Determination of Hall voltage and Hall coefficients of a given semiconductor using Hall 

effect. 

15. Variation of dielectric constant withtemperature. 
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0 0 2 1 

COMMUNICATION SKILLS LAB 

 
 

UNIT I: 

Oral Activity: JAM, Hypothetical Situations, Self/Peer Profile 

Common Errors in Pronunciation, Neutralising Accent 

 
UNIT II: 

Oral Activity: Telephonic Etiquette, Role Plays 

Poster Presentations 

 
UNIT III: 

Oral Activity: Oral Presentation skills, Public speaking 

Data Interpretation 

UNIT IV: 

Oral Activity: Group Discussions: Do’s and Don’ts- Types, Modalities 

 
UNIT V: 

Oral Activity: Interview Skills: Preparatory Techniques, Frequently asked questions, Mock 

Interviews. 

Pronunciation: Connected speech (Pausing, Tempo, Tone, Fluency etc.,) 
 

References: 

1. Infotech English, Maruthi Publications. (with Compact Disc) 

2. Exercises in Spoken English Part 1,2,3,4, OUP andCIEFL. 

3. English Pronunciation in use- Mark Hancock, Cambridge UniversityPress. 

4. English Phonetics and Phonology-Peter Roach, Cambridge UniversityPress. 

5. English Pronunciation in use- Mark Hewings, Cambridge UniversityPress. 

6. English Pronunciation Dictionary- Daniel Jones, Cambridge UniversityPress. 

7. English Phonetics for Indian Students- P. Bala Subramanian, Mac MillanPublications. 

8. Technical Communication- Meenakshi Raman, Sangeeta Sharma, OxfordUniversity 

Press. 

9. Technical Communication- Gajendrea Singh Chauhan, Smita Kashiramka,Cengage 

Publications. 
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I Year - II Semester  L T P C 

0 0 2 1 

ENGINEERING EXPLORATION PROJECT 

COURSE OBJECTIVES: 
 

 Build mindsets & foundations essential fordesigners

 Learn about the Human-Centered Design methodology and understand their real-world 

applications

 Use Design Thinking for problem solving methodology for investigating illdefined 

problems.

 Undergo several design challenges and work towards the final designchallenge
 

Apply Design Thinking on the following Streams to 

 Project Stream 1: Electronics, Robotics, IOT andSensors

 Project Stream 2: Computer Science and ITApplications

 Project Stream 3: Mechanical and Electricaltools
 Project Stream4: Eco-friendly solutions for waste management, infrastructure, safety, 

alternative energy sources, Agriculture, Environmental science and other fields of 

engineering.

 

HOW TO PURSUE THE PROJECT WORK? 

 The first part will be learning-based-masking students to embrace the methodology by 

exploring all the phases of design thinking through the wallet/ bag challenge and 

podcasts.

 The second part will be more discussion-based and will focus on building some necessary 

skills as designers and learning about complementary material for human- centered 

design.

 The class will then divide into teams and they will be working with one another for about 

2 – 3 weeks. These teams and design challenges will be the basis for the final project and 

final presentation to bepresented.

 The teams start with Design Challenge and go through all the phases more in depth from 

coming up with the right question to empathizing to ideating to prototyping and to 

testing.

 Outside of class, students will also be gathering the requirements, identifying the 

challenges, usability, importanceetc

 At the end, Students are required to submit the final reports, and will be evaluated by the 

faculty.
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TASKS TO BE DONE: 

Task 1: Everyone is a Designer 

 Understand class objectives & harness the designermindset 

Task 2: The Wallet/Bag Challenge andPodcast

 Gain a quick introduction to the design thinkingmethodology

 Go through all stages of the methodology through a simple designchallenge

 Podcast: Observe, Listen and Engage with the surrounding environment and identify a 

designchallenge.

Task 3: Teams & Problems 

 Start Design Challenge and learn about teams & problems throughthis

 Foster team collaboration, findinspiration from the environment and learn how to 

identifyproblems

Task 4: Empathizing 

 Continue Design Challenge and learnempathy

 Learn techniques on how to empathize withusers

 Go to the field and interview people in theirenvironments

 Submit ActivityCard

 
Task 5: Ideating 

 Continue Design Challenge and learn how to brainstorm effectively

 Encourage exploration and foster spaces forbrainstorming

 Submit ActivityCard 

Task 6:Prototyping

 Continue Design Challenge and learn how to create effectiveprototypes

 Build tangible models and use them as communicationtools

 Start giving constructive feedback to classmates andteammates

 Submit Activity Card 

Task 7:Testing

 Finish Design Challenge and iterate prototypes and ideas through userfeedback

 Evolve ideas and prototypes through user feedback and constructivecriticism

 Get peer feedback on individual and groupperformance

 Submit ActivityCard 

Task8:

 Final Report Submission andPresentation

 
Note: The colleges may arrange for Guest Speakers from Various Design Fields: Graphic 

Design, Industrial Design, Architecture, Product Design, Organizational Design, etc to enrich the 

students with Design ThinkingConcept. 
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REFERENCES: 

1. Tom Kelly, The Art of Innovation: Lessons in Creativity From IDEO, America’s Leading 

Design Firm (Profile Books,2002) 

2. Tim Brown, Change by Design: How Design Thinking Transforms Organizations and 

Inspires Innovation (HarperBusiness, 2009) 

3. Jeanne Liedtka, Randy Salzman, and Daisy Azer, Design Thinking for the Greater Good: 

Innovation in the Social Sector (Columbia Business School Publishing,2017) 

OTHER USEFUL DESIGN THINKING FRAMEWORKS AND METHODOLOGIES: 

 

 Human-Centered Design Toolkit (IDEO);https://www.ideo.com/post/design-kit

 Design Thinking Boot Camp Bootleg (Stanford D-School); 

https://dschool.stanford.edu/resources/the-bootcamp-bootleg

 Collective Action Toolkit (frogdesign);https://www.frogdesign.com/wpcontent/

ouploads/2016/03/CAT_2.0_English.pdf 

 Design Thinking for Educators (IDEO); https://designthinkingforeducators.com/

http://www.ideo.com/post/design-kit
http://www.ideo.com/post/design-kit
http://www.frogdesign.com/wpcontent/
http://www.frogdesign.com/wpcontent/
https://designthinkingforeducators.com/
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