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BEBSC-201  

MATHEMATICS-II 

 

UNIT-I 

 

Ordinary Differential Equations-I: Differential Equations of First Order and First Degree (Leibnitz 

linear, Bernoulli‟s, Exact), Differential Equations of First Order and Higher Degree, Higher order 

differential equations with constants coefficients, Homogeneous Linear Differential equations, 

Simultaneous Differential Equations. 

 

UNIT-II 
Ordinary differential Equations-II: Second order linear differential equations with variable  

coefficients,  Method  of variation  of parameters,  Power  series  solutions;  Legendre  polynomials, 

Bessel functions of the first kind and their properties. 

 

UNIT-III 
Partial  Differential  Equations :  Formulation  of Partial  Differential  equations, Linear and Non-

Linear Partial Differential Equations,  Homogeneous  Linear Partial Differential Equations with 

Constants Coefficients. 

 

UNIT-IV 
Functions  of  Complex  Variable :  Functions  of  Complex  Variables:  Analytic Functions, 

Harmonic Conjugate, Cauchy-Riemann Equations (without proof), Line Integral, theorem ,Cauchy  

Integral  formula  (without  proof),  Singular  Points,  Poles  &  Residues, Residue Theorem, 

Application of Residues theorem for Evaluation of Real Integral. 

  

UNIT-V 

Vector Calculus: Differentiation  of Vectors, Scalar and vector point function, Gradient,  Geometrical  

meaning  of  gradient,  Directional  Derivative,  Divergence  and  Curl,  Line  Integral, Surface Integral 

and Volume Integral, Gauss Divergence,  Stokes and Green theorems.  

 
 

REFERENCE: 

1. G.B. Thomas and R.L. Finney, Calculus and Analytic geometry, 9th Edition, Pearson, Reprint, 2002 

2. Erwin kreyszig , Advanced Engineering Mathematics, 9th Edition, John Wiley & Sons, 2006. 

3. W. E. Boyce and R. C. Dip Rima, Elementary Differential Equations and Boundary Value Problems, 

9
th
 End., Wiley India, 2009. 

4. S. L. Ross, Differential Equations, 3rd Ed., Wiley India, 1984. 

5. E. A. Codington, An Introduction to Ordinary Differential Equations, Prentice Hall India, 1995. 

6. E. L. Inca, Ordinary Differential Equations, Dover Publications, 1958. 

7. J. W. Brown and R. V. Churchill, Complex Variables and Applications, 7th Ed., McGraw Hill, 2004. 

8. N.P. Bali and Manish Goyal, A text book of Engineering Mathematics, Laxmi Publications, Reprint, 

2008. 

9. B.S. Grewal, Higher Engineering Mathematics, Khanna Publishers, 36th Edition, 2010.
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BEBSC-102  

ENGINEERING CHEMISTRY 
 

UNIT-I 

Atomic and molecular structure Schrodinger equation. Particle in a box solutions and their applications for 

conjugated molecules and nanoparticles. Molecular orbitals of diatomic molecules and plots of the multicentre 

orbitals. Equations for atomic and molecular orbitals. water treatment- Introduction, hardness of water, units of 

hardness, disadvantage of hard water, scale and sludge formation in boilers, boilers troubles. 

 

UNIT-II 

Spectroscopic techniques and applications Principles of spectroscopy and selection rules. Electronic 

spectroscopy. Fluorescence and its applications in medicine. Vibrational and rotational spectroscopy of 

diatomic molecules. Applications. Nuclear magnetic resonance and magnetic resonance imaging, surface 

characterisation techniques. Diffraction and scattering. 

 

UNIT-III 

Intermolecular forces and potential energy surfaces Ionic, dipolar and van Der Waals interactions. 

Lubricant-Introduction, mechanism of lubricant, classification of lubricant, properties of lubricating oils. 

 

UNIT-IV 

Use of free energy in chemical equilibria Thermodynamic functions: energy, entropy and free energy. 

Estimations of entropy and free energies. Free energy and emf. Cell potentials, the Nernst equation and 

applications. High Polymers-Introduction, nomenclature, types of polymerization, classification of polymers, 

plastics-important, thermo-plastic resins and thermo setting resin, 

 

UNIT-V 

Periodic properties Effective nuclear charge, penetration of orbitals, variations of s, p, d and f orbital energies 

of atoms in the periodic table, electronic configurations, atomic and ionic sizes, ionization energies, electron 

affinity and electronegativity, polarizability, oxidation states, coordination numbers and geometries, hard soft 

acids and bases, molecular geometries 

 

 

REFRENCE: 

1. University chemistry, by B. H. Mahan 

2. Chemistry: Principles and Applications, by M. J. Sienko and R. A. Plane 

Fundamentals of Molecular Spectroscopy, by C. N. Banwell 

3.    Engineering Chemistry (NPTEL Web-book), by B. L. Tembe, Kamaluddin and M. S. 

4. Physical Chemistry, by P. W. Atkins 

5. engg. Chemistry jain.jain 

6.    engg. Chemistry shashi chawla.     
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LIST OF EXPERIMENTS: 

 

1. Determination of surface tension and viscosity 

2. Determination of chloride content of water 

3. Determine the change of viscosity of given lubricating oil with change in temperature by Redwood 

Viscometer No. 1. 

4. Determine the change of viscosity of given lubricating oil with change in temperature by Redwood 

Viscometer No. 2. 

5. To determine the flash and fire point of given lubricating oil by Cleveland‟s open cup apparatus. 

6. To determine the flash and fire point of given lubricating oil by Abel‟s closed cup apparatus. 

7. To determine the flash and fire point of given lubricating oil by Pensky Marten‟s  apparatus. 

8. To determine the total hardness of given water sample by titrating it against EDTA solution using EBT 

as an indicator. 
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BEHSMC-103  

ENGLISH FOR COMMUNICATION 
 

UNIT-I 

Identifying Common errors in writing: Articles, Subject-Verb Agreement, Prepositions, Active and Passive 

Voice, Reported Speech: Direct and Indirect, Sentence Structure. 

 

UNIT-II 

Vocabulary building and Comprehension: Acquaintance with prefixes and suffixes from foreign languages in 

English to form derivatives, synonyms, antonyms, Reading comprehension. 

UNIT-III 

Communication: Introduction, Meaning and Significance, Process of Communication, Oral and Written 

Communication, 7 c‟s of Communication, Barriers to Communication and Ways to overcome them, Importance 

of Communication for Technical students, nonverbal communication. 

 

UNIT-IV 

Developing Writing Skills: Planning, Drafting and Editing, Precise Writing, Précis, Technical definition and 

Technical description. Report Writing: Features of writing a good Report, Structure of a Formal Report, Report 

of Trouble, Laboratory Report, Progress Report. 

UNIT-V 

Business Correspondence: Importance of Business Letters, Parts and Layout; Application, Contents of good 

Resume, guidelines for writing Resume, Calling/ Sending Quotation, Order, Complaint, E-mail and Tender. 

 

 

REFERENCE: 

1. „Technical Communication : Principles and practice‟, Meenakshi Raman and Sangeeta 

Sharma (Oxford)  

2. „Effective Business Communication‟, Krizan and merrier (Cengage learning)  

 

3. „Communication Skill, Sanjay Kumar and pushlata, OUP2011  

4. “Practical English Usage Michael Swan OUP, 1995.  

 

5. “Exercises in spoken English Parts I-III CIEFL, Hyderabad, Oxford University Press  

6. On writing well, William Zinsser, Harper Resource Book 2001.  

 

7. Remedial English Grammar, F.T. Wood,Macmillan2007.  
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LIST OF EXPERIMENTS: 

 

1. Listening Comprehension.  

2. Pronunciation, Intonation, Rhythm  

3. Practising everyday dialogues in English  

4. Interviews.  

5. Formal Presentation  
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BEESC-104  

BASIC ELECTRICAL & ELECTRONICS ENGINEERING 
 

                                                                           UNIT-I 

Electrical circuit elements (R, L and C), Concept of active and passive elements, voltage and current 

sources, concept of linearity and linear network, unilateral and bilateral elements, Kirchhoff‟s laws, Loop 

and-delta transformation ,nodal methods Superposition of a theorem, Thevenin theorem, Norton theorem. 
 

                                                                          UNIT-II 

Representation of Sinusoidal waveforms –Average and effective values, Form and peak factors, Concept of 

phasors, phasor representation of sinusoidally varying voltage and current. Analysis of single phase AC 

Circuits consisting of R, L, C, RL, RC, RLC combinations (Series and Parallel), Apparent, active & 

reactive power, Power factor, power factor improvement. Concept of Resonance in series & parallel 

circuits, bandwidth and quality factor. Three phase balanced circuits, voltage and current relations in star 

and delta connections. 
 

                                                                         UNIT-III 

Magnetic materials, BH characteristics, ideal and  practical transformer, equivalent circuit, losses in 

transformers, regulation and efficiency. Auto-transformer and three-phase transformer connections. 
 

                                                                         UNIT-IV 

DC machines: Principle & Construction, Types, EMF equation of generator and torque equation of motor, 

applications of DC motors (simple numerical problems) 

Three Phase Induction Motor: Principle & Construction, Types, Slip-torque characteristics, Applications 

(Numerical problems related to slip only) 

Single Phase Induction motor: Principle of operation and introduction to methods of starting, 

applications. 

Three Phase Synchronous Machines: Principle of operation of alternator and synchronous motor and 

their applications. 

                                                                         UNIT-V 

Components of LT Switchgear: Switch Fuse Unit (SFU), MCB, ELCB, MCCB, Types of Wires and 

Cables, Importance of earthing. Types of Batteries, Important characteristics for Batteries.Elementary 

calculations for energy consumption and savings, battery backup. 
 

 

REFERENCE: 

1. Ritu   Sahdev,   “Basic   Electrical   Engineering”,  

2. S.   Singh,   P.V.   Prasad,   “Electrical   Engineeri  

3. D.   P.   Kothari   andElectricalI.J.Nagrath,Engineering”,“Basic   Tat  

4. D.   C.   Kulshreshtha,   “Basic   Electrical   Engine  

5. E.   Hughes,   “Electrical   and   Electronics   Techn  

6. S.   Bobrow,   “Fundamentals   of   Electrical   En  

7. V.   D.   Toro,   “Electrical   Engineering   Fundamen  
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LIST OF EXPERIMENTS: 
 

1. Verification   of   Kirchhoff‟s   laws  

2. Verification of Superposition and Thevenin Theorem.  

3. Measurement of power and power factor in a single phase ac series inductive circuit and study 

improvement of power factor using capacitor  

4. Study of phenomenon of resonance in RLC series circuit and obtain resonant frequency.  

5. Connection and measurement of power consumption of a fluorescent lamp (tube light).  

6. Measurement of power in 3- phase circuit by two wattmeter method and determination of its power 

factor for star as well as delta connected load.  

7. Determination of parameters of ac single phase series RLC circuit  

8. To observe the B-H loop of a ferromagnetic material in CRO.  

9. Determination of (i) Voltage ratio (ii) polarity and (iii) efficiency by load test of a single phase 

transformer 

10. Determination of efficiency of a dc shunt motor by load test  

11. To study running and speed reversal of a three phase induction motor and record speed in both 

directions.  

12. Demonstration of cut-out sections of machines: dc machine, three phase induction machine, single-phase 

induction machine and synchronous machine.  
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BEESC-105 

ENGINEERING GRAPHICS 
 

                                                                     UNIT-I 

Introduction to Engineering Drawing: Principles of Engineering Graphics and their significance, usage of 

Drawing instruments, Lettering, Conic sections including the Rectangular Hyperbola (General method only); 

Cycloid, Epicycloid, Hypocycloid and Involute; Scales –Plain, Diagonal and Vernier Scales; 
 

                                                                       UNIT-II 

Orthographic Projections: Principles of Orthographic Projections-Conventions - Projections of Points and lines 

inclined to both planes; Projections of planes inclined Planes - Auxiliary Planes; Projections of Regular Solids 

those inclined to both the Planes- Auxiliary Views; Draw simple annotation, dimensioning and scale. 
 

                                                                  UNIT-III 

Sections and Sectional Views of Right Angular Solids: Prism, Cylinder, Pyramid, Cone –Auxiliary Views; 

Development of surfaces of Right Regular Solids - Prism, Pyramid, Cylinder and Cone; Draw the sectional 

orthographic views of geometrical solids, objects from industry and dwellings (foundation to slab only). 
 

                                                                  UNIT-IV 

Isometric Projections: Principles of Isometric projection –Isometric Scale, Isometric Views, Conventions; 

Isometric Views of lines, Planes, Simple and compound Solids; Conversion of Isometric Views to Orthographic 

Views and Vice-versa, Conventions; 
 

                                                                   UNIT-V 

Overview of Computer Graphics: Listing the computer technologies that impact on graphical communication, 

Demonstrating knowledge of the theory of CAD software [such as: The Menu System, Toolbars (Standard, 

Object Properties, Draw, Modify and Dimension),  

 

OBJECTS:  
Isometric Views of lines, Planes, Simple and compound Solids; Customization & CAD Drawing consisting of 

set up of the drawing page and the printer, including scale settings, Setting up of units and drawing limits; ISO 

and ANSI standards for coordinate dimensioning and tolerance. 

 

REFERENCE: 

1. Bhatt N.D., Paschal V.M. & Ingle P.R., (2014), Engineering Drawing, Charotar Publishing House  

2. Shah, M.B. & Rana B.C. (2008), Engineering Drawing and Computer Graphics, Pearson Education  

3. Agrawal B. & Agrawal C. M. (2012), Engineering Graphics, TMH Publication  

4. Narayana, K.L. & P Kannaiah (2008), Text book on Engineering Drawing, Scitech Publishers  

5. CAD Software Theory and User Manuals  
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LIST OF EXPERIMENTS: 

 

Sketching and drawing of geometries and projections based on above syllabus 

Term work: A min. of 30 hand drawn sketches (on size A4 graphic sketch Book) plus 5 CAD-printouts on size 

A4 sheets plus 10 sheets of size A2 or 6 sheets of size A1, (50% marks to be allotted for this record + 25% 

marks for attendance +25%marks for Teachers Assessment 
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BEESC-106  

MANUFACTURING PRACTICES 
 

 

Manufacturing is fundamental to the development of any engineering product. The course on 

Engineering Workshop Practice is intended to expose engineering students to different types of 

manufacturing / fabrication processes, dealing with different materials such as metals, ceramics, 

plastics, wood, glass etc. While the actual practice of fabrication techniques is given more weightage, 

some lectures and video clips available on different methods of manufacturing are also included. 

 

1. Manufacturing Methods- casting, forming, machining, joining, advanced manufacturing methods  

2. CNC machining, Additive manufacturing  

3. Fitting operations & power tools  

4. Carpentry  

5. Plastic molding, glass cutting  

6. Metal casting   

7. Welding (arc welding & gas welding), brazing  

 

LIST OF EXPERIMENTS: 

 

1. Carpentry Shop Experiment To Make a T-LAP joint with wood Pieces  

2. Machine Shop Experiment To Perform Knurling on Iron Rod  

3. WELDING SHOP ( LAP Joint ) , Tools, Accessories, Diagram And Explanation  

4. SHEET METAL SHOP ( Square Tray) , Parts, Accessories, Diagram And Explanation 

5. FITTING SHOP ( Make a Joint) , Parts, Accessories, Diagram And Explanation  

6. CARPENTRY SHOP (T-Lap Joint) , Cutting Tools, Accessories, Diagram and Explanation  

7. MACHINE SHOP ( the lathe machine) , Parts, Accessories, Diagram and Explanation 

 

 

 

 

                                                      

 

https://www.gopracticals.com/workshop/carpentry-shop-experiment-to-make-a-t-lap-joint-with-wood-pieces-workshop-practical/
https://www.gopracticals.com/workshop/machine-shop-experiment-to-perform-knurling-on-iron-rod-workshop-practical/
https://www.gopracticals.com/workshop/workshop-practical-welding-lap-joint/
https://www.gopracticals.com/workshop/workshop-practical-sheet-metal-tray/
https://www.gopracticals.com/workshop/workshop-practical-fitting-shop-make-joint/
https://www.gopracticals.com/workshop/workshop-practical-carpentry-shop-t-lap-joint/
https://www.gopracticals.com/workshop/workshop-practical-machine-shop-lathe/
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BELC-207  

INDUSTRIAL TRAINING  

 
 - Industrial environment and work culture. 

 - Organizational structure and inter personal communication. 

 - Machines/ equipment/ instruments - their working and specifications.  

- Product development procedures and phases.  

- Project planning, monitoring and control. 

 

 

 

 

 

 

 

 

 

 

 


