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CDLU Curriculum for First Year Undergraduate degree courses in Engineering & Technology (w.e.f. session 2018-19)


Chaudhary Devi Lal University
Curriculum for First Year

Undergraduate Degree Courses in Engineering & Technology

	
	
	(w.e.f. session 2018-19)


Scheme (First year)

Common to all branches of UG Engineering & Technology

Semester I

	Sl.
	Category
	Course
	Course Title
	Hours per
	
	
	Credits

	No.
	
	Code
	
	week
	
	
	
	
	
	

	
	
	
	
	
	L
	
	T
	
	P
	
	

	1
	Basic Science
	BSC101
	Physics (Group A)
	3
	
	1
	
	3
	
	5.5
	

	
	Courses
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	BSC 102
	Chemistry (Group B)
	3
	
	1
	
	3
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	2
	Basic Science
	BSC103
	Maths –I
	3
	
	1
	
	0
	
	4.0
	

	
	Courses
	
	
	
	
	
	
	
	
	
	
	

	
	
	BSC105
	Maths –I (for CSE/IT)
	
	
	
	
	
	
	
	

	3
	Engineering
	ESC101
	Basic Electrical Engineering (Group A)
	3
	
	1
	
	2
	
	5.0
	

	
	Science
	
	
	
	
	
	
	
	
	
	
	

	
	Courses
	
	
	
	
	
	
	
	
	
	
	

	
	
	ESC103
	Programming for Problem Solving (Group B)
	3
	
	0
	
	4
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	4
	Engineering
	ESC104
	Workshop/Manufacturing Practices (Group A)
	1
	
	0
	
	4
	
	3.0
	

	
	Science
	
	
	
	
	
	
	
	
	
	
	

	
	Courses
	
	
	
	
	
	
	
	
	
	
	

	
	
	ESC102
	Engineering Graphics & Design (Group B)
	1
	
	0
	
	4
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	5
	Mandatory
	MC 101
	Induction Training (Group A & B)
	0
	
	0
	
	3
	
	0.0
	

	
	Courses
	
	
	
	
	
	
	
	
	
	
	

	Total
	
	
	
	
	
	
	
	
	
	
	17.5
	

	
	
	
	
	Semester II
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	Sl.
	Category
	
	Course
	Course Title
	Hours per
	
	
	Credits
	

	No.
	
	
	Code
	
	week
	
	
	
	
	
	

	
	
	
	
	
	L
	
	T
	
	P
	
	

	1
	Basic Science
	
	BSC101
	Physics (Group B)
	3
	
	1
	
	3
	
	5.5
	

	
	Courses
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	BSC 102
	Chemistry (Group A)
	3
	
	1
	
	3
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	2
	Basic Science
	
	BSC104
	Maths –II
	3
	
	1
	
	0
	
	4.0
	

	
	Courses
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	BSC106
	Maths –II (for CSE/IT)
	
	
	
	
	
	
	
	

	3
	Engineering
	
	ESC101
	Basic Electrical Engineering(Group B)
	3
	
	1
	
	2
	
	5.0
	

	
	Science
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Courses
	
	ESC103
	Programming for Problem Solving(Group A)
	3
	
	0
	
	4
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	4
	Engineering
	
	ESC104
	Workshop/Manufacturing Practices (Group B)
	1
	
	0
	
	4
	
	3.0
	

	
	Science
	
	
	
	
	
	
	
	
	
	
	

	
	Courses
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	ESC102
	Engineering Graphics & Design (Group A)
	1
	
	0
	
	4
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	5
	Humanities
	
	HSMC101
	English
	2
	
	0
	
	2
	
	3.0
	

	
	and Social
	
	
	
	
	
	
	
	
	
	
	

	
	Sciences
	
	
	
	
	
	
	
	
	
	
	

	
	including
	
	
	
	
	
	
	
	
	
	
	

	
	Management
	
	
	
	
	
	
	
	
	
	
	

	
	Courses
	
	
	
	
	
	
	
	
	
	
	

	6
	Mandatory
	
	MC102
	Environmental Sciences (Group A)
	3
	
	0
	
	0
	
	0.0
	

	
	Courses
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	MC103
	Indian Constitution (Group B)
	3
	
	0
	
	0
	
	
	

	Total
	
	
	
	
	
	
	
	
	
	
	20.5
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	Course code
	BSC101
	
	
	

	Category
	Basic Science Course
	
	

	
	
	
	

	Course title
	Physics (Theory & Lab.)

	Scheme and Credits
	L
	T
	P
	Credits
	

	
	
	
	
	
	

	
	3
	1
	3
	5.5
	

	
	
	
	
	
	


Course contents in Physics (Any one)

	
	
	(i)
	Introduction to Electromagnetic Theory

	
	
	(ii)
	Introduction to Mechanics

	
	
	(iii)
	Introduction to quantum Mechanics for Engineers

	
	
	(iv)
	Oscillation, Waves and Optics

	Course
	Theory
	Internal Examination:

	Assessment
	
	•
	Two minor tests each of 20 marks

	Methods
	
	•
	Class Performance measured through percentage of lectures attended

	(Internal:
	
	
	(4 marks)

	30;
	
	
	

	
	
	•  Assignments, quiz etc. (6 marks)

	External:
	
	

	
	
	End semester examination:

	70)
	
	

	
	
	•  Nine questions are to be set by the examiner.

	
	
	

	
	
	•
	Question number one will be compulsory and based on the entire

	
	
	
	syllabus. It will contain seven short answers type questions.

	
	
	•
	Rest of the eight questions is to be set with a fair weightage of all

	
	
	
	the units.

	
	
	•  All questions will carry equal marks.

	
	
	•  The Students will be required to attempt 05 questions in all.

	
	
	
	

	Course
	Lab.
	•
	Internal practical evaluation is to be done by the course coordinator.

	Assessment
	
	•
	The end semester practical examination will be conducted jointly by

	Methods
	
	
	external and internal examiners.

	
	
	
	


(i) Introduction to Electromagnetic Theory[L : 3; T:1; P : 0 (4 credits)]

	Pre-requisites (if any)
	Mathematics course with vector calculus

	
	


Detailed contents:

Module 1: Electrostatics in vacuum (8 lectures)

Calculation of electric field and electrostatic potential for a charge distribution; Divergence and curl of electrostatic field; Laplace’s and Poisson’s equations for electrostatic potential and uniqueness of their solution and connection with steady state diffusion and thermal conduction; Practical examples like Farady’s cage and coffee-ring effect; Boundary conditions of electric field and electrostatic potential; method of images; energy of a charge distribution and its expression in terms of electric field.

Module 2: Electrostatics in a linear dielectric medium (4 lectures)

Electrostatic field and potential of a dipole. Bound charges due to electric polarization; Electric displacement; boundary conditions on displacement; Solving simple electrostatics problems in presence of dielectrics – Point charge at the centre of a dielectric sphere, charge in front of a dielectric slab, dielectric slab and dielectric sphere in uniform electric field.

Module 3: Magnetostatics (6 lectures)

Bio-Savart law, Divergence and curl of static magnetic field; vector potential and calculating it for a given magnetic field using Stokes’ theorem; the equation for the vector potential and its solution for given current densities.
Module 4: Magnetostatics in a linear magnetic medium (3 lectures)

Magnetization and associated bound currents; auxiliary magnetic field [image: image1.jpg]


 ; Boundary conditions on [image: image2.jpg]


 and [image: image3.jpg]


. Solving for magnetic field due to simple magnets like a bar magnet; magnetic susceptibility and feromagnetic, paramagnetic and diamagnetic materials; Qualitative discussion of magnetic field in presence of magnetic materials.
Module 5: Faraday’s law (4 lectures)

Faraday’s law in terms of EMF produced by changing magnetic flux; equivalence of Faraday’s law and motional EMF; Lenz’s law; Electromagnetic breaking and its applications; Differential form of Faraday’s law expressing curl of electric field in terms of time-derivative of magnetic field and calculating electric field due to changing magnetic fields in quasi-static approximation; energy stored in a magnetic field.
Module 6: Displacement current, Magnetic field due to time-dependent electric field and Maxwell’s equations (5 lectures)

Continuity equation for current densities; Modifying equation for the curl of magnetic field to satisfy continuity equation; displace current and magnetic field arising from time-dependent electric field; calculating magnetic field due to changing electric fields in quasi-static approximation. Maxwell’s equation in vacuum and non-conducting medium; Energy in an electromagnetic field; Flow of energy and Poynting vector with examples. Qualitative discussion of momentum in electromagnetic fields.
Module 7: Electromagnetic waves (8 lectures)

The wave equation; Plane electromagnetic waves in vacuum, their transverse nature and polarization; relation between electric and magnetic fields of an electromagnetic wave; energy carried by electromagnetic waves and examples. Momentum carried by electromagnetic waves and resultant pressure. Reflection and transmission of electromagnetic waves from a non-conducting medium-vacuum interface for normal incidence.

Suggested Text Books

(i)  David Griffiths, Introduction to Electrodynamics
Suggested Reference Books:

(i) Halliday and Resnick, Physics

(ii) W. Saslow, Electricity, magnetism and light
· Laboratory - Introduction to Electromagnetic Theory[ L : 0; T:0 ; P : 3 (1.5 credits)] Choice of experiments from the
Following:

· Experiments on electromagnetic induction and electromagnetic breaking;
· LC circuit and LCR circuit;
· Resonance phenomena in LCR circuits;
· Magnetic field from Helmholtz coil;
· Measurement of Lorentz force in a vacuum tube.
	Course code
	BSC103
	
	
	

	Category
	Basic Science Course
	
	

	Course title
	Maths -I
	
	
	

	Scheme and
	L
	
	T
	
	P
	Credits
	

	Credits
	3
	
	1
	
	0
	4
	

	
	
	
	
	
	
	
	

	Course Assessment
	Internal examination:
	
	

	Methods (Internal:
	
	•  Two minor tests each of 20 marks

	30; External: 70)
	
	•  Class Performance measured through percentage of lectures attended

	
	
	
	(4 marks)
	
	
	

	
	
	•  Assignments, quiz etc. (6 marks)

	
	End semester examination:

	
	
	•  Nine questions are to be set by the examiner.

	
	
	•  Question number one will be compulsory and based on the entire

	
	
	
	syllabus. It will contain seven short answers type questions.

	
	
	•  Rest of the eight questions is to be set with a fair weightage of all the

	
	
	
	units.
	
	
	

	
	
	•  All questions will carry equal marks.

	
	
	•  The Students will be required to attempt 05 questions in all.

	
	
	
	
	
	
	
	


(i) Calculus and Linear Algebra
Detailed contents:

Module 1: Calculus: (6 lectures)

Evolutes and involutes; Evaluation of definite and improper integrals; Beta and Gamma functions and their properties; Applications of definite integrals to evaluate surface areas and volumes of revolutions.

Module 2: Calculus: (6 lectures)

Rolle’s Theorem, Mean value theorems, Taylor’s and Maclaurin theorems with remainders; indeterminate forms and L'Hospital's rule; Maxima and minima.

Module 3: Sequences and series: (10 lectures)

Convergence of sequence and series, tests for convergence; Power series, Taylor's series, series for exponential, trigonometric and logarithm functions; Fourier series: Half range sine and cosine series, Parseval’s theorem.
Module 4: Multivariable Calculus (Differentiation): (8 lectures)

Limit, continuity and partial derivatives, directional derivatives, total derivative; Tangent plane and normal line; Maxima, minima and saddle points; Method of Lagrange multipliers; Gradient, curl and divergence.
Module 5: Matrices (10 lectures)

Inverse and rank of a matrix, rank-nullity theorem; System of linear equations; Symmetric, skew-symmetric and orthogonal matrices; Determinants; Eigen values and eigenvectors; Diagonalization of matrices; Cayley-Hamilton Theorem, and Orthogonal transformation.

Suggested Text/Reference Books

(i) G.B. Thomas and R.L. Finney, Calculus and Analytic geometry, 9th Edition, Pearson, Reprint, 2002.
(ii) D. Poole, Linear Algebra: A Modern Introduction, 2nd Edition, Brooks/Cole, 2005.
(iii) N.P. Bali and Manish Goyal, A text book of Engineering Mathematics, Laxmi Publications, Reprint, 2008.
(iv) B.S. Grewal, Higher Engineering Mathematics, Khanna Publishers, 36th Edition, 2010. 
	Course code
	ESC 104
	
	
	
	

	Category
	
	Engineering Science Courses

	Course title
	
	Workshop/Manufacturing Practices (Theory & Lab.)

	
	
	
	
	
	
	
	
	

	Scheme and
	
	L
	T
	
	P
	Credits
	

	Credits
	
	1
	0
	
	4
	3
	

	
	
	
	
	
	
	
	

	Pre-requisites (if
	-
	
	
	
	
	

	any)
	
	
	
	
	
	
	

	Course
	
	Theory
	Internal Examination:
	
	

	Assessment
	
	
	•  Two minor tests each of 20 marks

	Methods
	
	
	•
	Class
	Performance  measured  through  percentage  of  lectures

	(Internal:
	
	
	
	attended (4 marks)

	30;
	
	
	
	

	
	
	
	•  Assignments, quiz etc. (6 marks)

	External:
	
	
	

	
	
	
	End semester examination:

	70)
	
	
	

	
	
	
	• Nine questions are to be set by the examiner.

	
	
	
	

	
	
	
	• Question number one will be compulsory and based on the entire

	
	
	
	
	Syllabus. It will contain seven short answers type questions.

	
	
	
	•  Rest of the eight questions is to be set with a fair weightage of all

	
	
	
	
	The units.
	
	

	
	
	
	• All questions will carry equal marks.

	
	
	
	The Students will be required to attempt 05 questions in all.

	
	
	
	
	

	Course
	
	Lab.
	•
	Internal  practical  evaluation  is  to  be  done  by  the  course

	Assessment
	
	
	
	Coordinator.
	
	

	Methods
	
	
	•  The end semester practical examination will be conducted jointly

	(Internal:
	
	
	
	By external and internal examiners.

	30;
	
	
	
	

	
	
	
	
	
	
	
	
	


Workshop/Manufacturing Practices [L : 1; T:0; P : 0 (1 credit)]

Lectures & videos: (10 hours)

Detailed contents

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

(3 lectures)

2. CNC machining, Additive manufacturing (1 lecture)
3. Fitting operations & power tools (1 lecture)
4. Electrical & Electronics  (1 lecture)
5. Carpentry (1 lecture)
6. Plastic moulding, glass cutting (1 lecture)
7. Metal casting (1 lecture)
8. Welding (arc welding & gas welding), brazing (1 lecture)
Suggested Text/Reference Books:

(i) Hajra Choudhury S.K., Hajra Choudhury A.K. and Nirjhar Roy S.K., “Elements of Workshop Technology”, Vol. I 2008 and Vol. II 2010, Media promoters and publishers private limited, Mumbai.
(ii) Kalpakjian S. And Steven S. Schmid, “Manufacturing Engineering and Technology”, 4th edition, Pearson Education India Edition, 2002.

(iii)Gowri P. Hariharan and A. Suresh Babu,”Manufacturing Technology – I” Pearson Education, 2008.

(ii) Workshop Practice:(60 hours) [ L : 0; T:0 ; P : 4 (2 credits)]
1. Machine shop (10 hours)

2. Fitting shop (8 hours)

3. Carpentry (6 hours)

4. Electrical & Electronics(8 hours)

5. Welding shop ( 8 hours (Arc welding 4 hrs + gas welding 4 hrs)

6. Casting (8 hours)

7. Smithy (6 hours)

8. Plastic moulding & Glass Cutting (6 hours)

Examinations could involve the actual fabrication of simple components, utilizing one or more of the techniques covered above.

Laboratory Outcomes

· Upon completion of this laboratory course, students will be able to fabricate components with their own hands.
· They will also get practical knowledge of the dimensional accuracies and dimensional tolerances possible with different manufacturing processes.
· By assembling different components, they will be able to produce small devices of their interest.
	Course code
	
	ESC 101
	
	
	
	
	

	Category
	
	Engineering Science Course
	
	

	Course title
	
	Basic Electrical Engineering (Theory & Lab.)

	
	
	
	
	
	
	
	

	Scheme and Credits
	L
	T
	
	P
	Credits
	

	
	
	3
	1
	
	2
	
	5
	

	
	
	
	
	
	
	
	
	

	Course
	Theory
	Internal Examination:
	
	
	

	Assessment
	
	•  Two minor tests each of 20 marks

	Methods
	
	•
	Class
	Performance
	measured  through  percentage  of  lectures

	(Internal:
	
	
	attended (4 marks)
	
	

	30;
	
	
	
	
	

	
	
	•  Assignments, quiz etc. (6 marks)

	External:
	
	

	
	
	End semester examination:
	
	

	70)
	
	
	
	

	
	
	• Nine questions are to be set by the examiner.

	
	
	

	
	
	•  Question number one will be compulsory and based on the entire

	
	
	
	Syllabus. It will contain seven short answers type questions.

	
	
	•  Rest of the eight questions is to be set with a fair weightage of all

	
	
	
	the units.
	
	
	

	
	
	• All questions will carry equal marks.

	
	
	• The Students will be required to attempt 05 questions in all.

	
	
	
	

	Course
	Lab.
	•
	Internal  practical  evaluation  is  to  be  done  by  the  course

	Assessment
	
	
	Coordinator.
	
	
	

	Methods
	
	•  The end semester practical examination will be conducted jointly

	(Internal:
	
	
	by external and internal examiners.

	30;
	
	
	

	
	
	
	
	
	
	
	
	

	External:
	
	
	
	
	
	
	
	

	70)
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	


(i) Basic Electrical Engineering [L : 3; T:1; P : 0 (4 credits)]

Detailed contents :

Module 1 : DC Circuits (8 hours)

Electrical circuit elements (R, L and C), voltage and current sources, Kirchoff current and voltage laws, analysis of simple circuits with dc excitation. Superposition, Thevenin and Norton Theorems. Time-domain analysis of first-order RL and RC circuits.

Module 2: AC Circuits (8 hours)

Representation of sinusoidal waveforms, peak and rms values, phasor representation, real power, reactive power, apparent power, power factor. Analysis of single-phase ac circuits consisting of R, L, C, RL, RC, RLC combinations (series and parallel), resonance. Three-phase balanced circuits, voltage and current relations in star and delta connections.

Module 3: Transformers (6 hours)

Magnetic materials, BH characteristics, ideal and practical transformer, equivalent circuit, losses in transformers, regulation and efficiency. Auto-transformer and three-phase transformer connections.

Module 4: Electrical Machines (8 hours)

Generation of rotating magnetic fields, Construction and working of a three-phase induction motor, Significance of torque-slip characteristic. Loss components and efficiency, starting and speed control of induction motor. Single-phase induction motor. Construction, working, torque-speed characteristic and speed control of separately excited dc motor. Construction and working of synchronous generators.

Module 5: Power Converters (6 hours)

DC-DC buck and boost converters, duty ratio control. Single-phase and three-phase voltage source inverters; sinusoidal modulation.

Module 6: Electrical Installations (6 hours)

Components of LT Switchgear: Switch Fuse Unit (SFU), MCB, ELCB, MCCB, Types of Wires and Cables, Earthing. Types of Batteries, Important Characteristics for Batteries. Elementary calculations for energy consumption, power factor improvement and battery backup.

Suggested Text / Reference Books

(i) D. P. Kothari and I. J. Nagrath, “Basic Electrical Engineering”, Tata McGraw Hill, 2010.

(ii) D. C. Kulshreshtha, “Basic Electrical Engineering”, McGraw Hill, 2009.

(iii) L. S. Bobrow, “Fundamentals of Electrical Engineering”, Oxford University Press,2011. (iv)E. Hughes, “Electrical and Electronics Technology”, Pearson, 2010.

(v) V. D. Toro, “Electrical Engineering Fundamentals”, Prentice Hall India, 1989.

[ L : 0; T:0 ; P : 2 (1 credit)]

 (ii) Basic Electrical Engineering Laboratory List of experiments/demonstrations:

· Basic safety precautions. Introduction and use ofmeasuring instruments – voltmeter, ammeter, multi-meter, oscilloscope. Real-life resistors, capacitors and inductors.
·  time-response of R-L, R-C, and R-L-C circuits to a step change in voltage (transient may be observed on a storage oscilloscope). Sinusoidal steady state response of R-L, and R-C circuits – impedance calculation and verification. Observation of phase differences between current and voltage. Resonance in R-L-C circuits.
· Transformers: Observation of the no-load current waveform on an oscilloscope (non-sinusoidal wave-shape due to B-H curve nonlinearity should be shown along with a discussion about harmonics). Loading of a transformer: measurement of primary and secondary voltages and currents, and power.
· Three-phase transformers: Star and Delta connections. Voltage and Current relationships (line-line voltage, phase-to-neutral voltage, line and phase currents). Phase-shifts between the primary and secondary side. Cumulative three-phase power in balanced three-phase circuits.
· Demonstration of cut-out sections of machines: dc machine (commutator-brush arrangement), induction machine (squirrel cage rotor), synchronous machine (field winging - slip ring arrangement) and single-phase induction machine.
· Torque Speed Characteristic of separately excited dc motor.
· Synchronous speed of two and four-pole, three-phase induction motors. Direction reversal by change of phase-sequence of connections. Torque-Slip Characteristic of an induction motor. Generator operation of an induction machine driven at super-synchronous speed.
· Synchronous Machine operating as a generator: stand-alone operation with a load. Control of voltage through field excitation.
· Demonstration of (a) dc-dc converters (b) dc-ac converters – PWM waveform (c) the use of dc-ac converter for speed control of an induction motor and (d) Components of LT switchgear.
8

