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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
	


Curriculum Contents (First year)

	Course code
	
	
	BSC102
	
	
	

	Category
	
	
	Basic Science Course
	
	

	Course title
	
	
	Chemistry (Theory & Lab.)

	
	
	
	Contents
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	(i)
	
	Chemistry (Concepts in chemistry for engineering)

	
	
	
	(ii)
	
	Chemistry Laboratory

	
	
	
	
	
	
	
	
	
	
	

	Scheme and Credits
	
	L
	
	
	T
	
	P
	Credits
	

	
	
	3
	
	1
	
	3
	5.5
	

	
	
	
	
	
	
	
	
	
	

	Pre-requisites (if any)
	-
	
	
	
	
	
	
	

	
	
	
	
	
	

	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.

	(Internal:
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	


(i) Chemistry (Concepts in chemistry for engineering) [L : 3; T:1; P : 0 (4 credits)]

Detailed contents

(i) Atomic and molecular structure (12 lectures)

Schrodinger equation. Particle in a box solutions and their applications for conjugated molecules and nanoparticles. Forms of the hydrogen atom wave functions and the plots of these functions to explore their spatial variations. Molecular orbitals of diatomic molecules and plots of the multicentre orbitals. Equations for atomic and molecular orbitals. Energy level diagrams of diatomics. Pi-molecular orbitals of butadiene and benzene and aromaticity. Crystal field theory and the energy level diagrams for transition metal ions and their magnetic properties. Band structure of solids and the role of doping on band structures.

(ii) Spectroscopic techniques and applications (8 lectures)

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.

(iii) Intermolecular forces and potential energy surfaces (4 lectures)

Ionic, dipolar and van Der Waals interactions. Equations of state of real gases and critical phenomena. Potential energy surfaces of H3, H2F and HCN and trajectories on these surfaces.
(iv) Use of free energy in chemical equilibrium (6 lectures)

Thermodynamic functions: energy, entropy and free energy. Estimations of entropy and free energies. Free energy and emf. Cell potentials, the Nernst equation and applications. Acid base, oxidation reduction and solubility equilibria. Water chemistry. Corrosion.Use of free energy considerations in metallurgy through Ellingham diagrams.
(v) Periodic properties (4 Lectures)

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
(vi) Stereochemistry (4 lectures)

Representations of 3 dimensional structures, structural isomers and stereoisomers, configurations and symmetry and chirality, enantiomers, diastereomers, optical activity, absolute configurations and conformational analysis. Isomerism in transitional metal compounds.
(vii) Organic reactions and synthesis of a drug molecule (4 lectures)

Introduction to reactions involving substitution, addition, elimination, oxidation, reduction, cyclization and ring openings. Synthesis of a commonly used drug molecule.

Suggested Text Books

(i) University chemistry, by B. H. Mahan

(ii) Chemistry: Principles and Applications, by M. J. Sienko and R. A. Plane (iii)Fundamentals of Molecular Spectroscopy, by C. N. Banwell

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

(v) Physical Chemistry, by P. W. Atkins

(vi) Organic Chemistry: Structure and Function by K. P. C. Volhardt and N. E. Schore, 5th Edition http://bcs.whfreeman.com/vollhardtschore5e/default.asp
 (ii) Chemistry Laboratory [ L : 0; T:0 ; P : 3 (1.5 credits)]

Choice of 10-12 experiments from the following:

· Determination of surface tension and viscosity
· Thin layer chromatography
· Ion exchange column for removal of hardness of water
· Determination of chloride content of water
· Colligative properties using freezing point depression
· Determination of the rate constant of a reaction
· Determination of cell constant and conductance of solutions
· Potentiometry - determination of redox potentials and emfs
· Synthesis of a polymer/drug
· Saponification/acid value of an oil
· Chemical analysis of a salt
· Lattice structures and packing of spheres
· Models of potential energy surfaces
· Chemical oscillations- Iodine clock reaction
· Determination of the partition coefficient of a substance between two immiscible liquids
· Adsorption of acetic acid by charcoal
· Use of the capillary viscosimeters to the demonstrate of the isoelectric point as the pH of minimum viscosity for gelatin sols and/or coagulation of the white part of egg.
	Course code
	BSC103
	
	
	

	Category
	Basic Science Course
	
	

	Course title
	Maths -I
	For Civil/ME/EE
	
	

	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; Eigenvalues 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) Erwin kreyszig, Advanced Engineering Mathematics, 9th Edition, John Wiley & Sons, 2006.
(iii) Veerarajan T., Engineering Mathematics for first year, Tata McGraw-Hill, New Delhi, 2008.
(iv) Ramana B.V., Higher Engineering Mathematics, Tata McGraw Hill New Delhi, 11th Reprint, 2010.
(v) D. Poole, Linear Algebra: A Modern Introduction, 2nd Edition, Brooks/Cole, 2005.
(vi) N.P. Bali and Manish Goyal, A text book of Engineering Mathematics, Laxmi Publications, Reprint, 2008.
(vii) B.S. Grewal, Higher Engineering Mathematics, Khanna Publishers, 36th Edition, 2010.
[image: image1.jpg]
	Course code
	BSC105

	Category
	Basic Science Course


	Course title
	Maths-I (for Computer Science & Engg. /Information

	
	Technology students)

	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.



Paper-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: Matrices (in case vector spaces is to be taught) (8 lectures)

Matrices, vectors: addition and scalar multiplication, matrix multiplication; Linear systems of equations, linear Independence, rank of a matrix, determinants, Cramer’s Rule, inverse of a matrix, Gauss elimination and Gauss-Jordan elimination.

Module 4: Vector spaces (Prerequisite Module 3-Matrices ) (10 hours)

Vector Space, linear dependence of vectors, basis, dimension; Linear transformations (maps), range and kernel of a linear map, rank and nullity, Inverse of a linear transformation, rank-nullity theorem, composition of linear maps, Matrix associated with a linear map.

Module 5: Vector spaces (Prerequisite Module 3 –Matrices & Module-4 Vector spaces) (10 lectures)

Eigenvalues, eigenvectors, symmetric, skew-symmetric, and orthogonal Matrices, eigenbases. Diagonalization; Inner product spaces, Gram-Schmidt orthogonalization.
Suggested Text/Reference Books

(i) G.B. Thomas and R.L. Finney, Calculus and Analytic geometry, 9th Edition, Pearson, Reprint, 2002.
(ii) Erwin Kreyszig, Advanced Engineering Mathematics, 9th Edition, John Wiley & Sons, 2006.
(iii) D. Poole, Linear Algebra: A Modern Introduction, 2nd Edition, Brooks/Cole, 2005.
(iv) N.P. Bali and Manish Goyal, A text book of Engineering Mathematics, Laxmi Publications, Reprint, 2010.
(v) B.S. Grewal, Higher Engineering Mathematics, Khanna Publishers, 35th Edition, 2000.
	Course code
	
	ESC103
	
	
	
	

	Category
	
	Engineering Science Course
	

	Course title
	
	Programming for Problem Solving (Theory & Lab.)

	
	
	
	
	
	
	
	
	

	Scheme and
	
	L
	T
	
	P
	Credits
	The lab component should

	Credits
	
	3
	0
	
	4
	5
	have one hour of tutorial

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	followed or preceded by

	
	
	
	
	
	
	
	
	laboratory assignments.

	
	
	
	
	
	
	
	

	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;
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	

	(i) Programming for Problem Solving ( [L : 3; T:0; P : 0 (3 credits)] [contact hrs : 40]

	Detailed contents
	
	
	
	
	
	

	Unit 1
	
	
	
	
	
	
	

	Introduction to Programming (4 lectures)
	
	


Introduction to components of a computer system (disks, memory, processor, where a program is stored and executed, operating system, compilers etc.) - (1 lecture).

Idea of Algorithm: steps to solve logical and numerical problems.  Representation of Algorithm: Flowchart/Pseudocode with examples. (1 lecture)
From algorithms to programs; source code, variables (with data types) variables and memory locations, Syntax and Logical Errors in compilation, object and executable code- (2 lectures)

Unit 2

Arithmetic expressions and precedence (2 lectures)  Conditional Branching and Loops (6 lectures)

Writing and evaluation of conditionals and consequent branching (3 lectures) Iteration and loops (3 lectures)

Unit 3  Arrays (6 lectures)  Arrays (1-D, 2-D), Character arrays and Strings
Unit 4   Basic Algorithms (6 lectures) Searching, Basic Sorting Algorithms (Bubble, Insertion and Selection), Finding roots of equations, notion of order of complexity through example programs (no formal definition required)
Unit 5 Function (5 lectures) Functions (including using built in libraries), Parameter passing in functions, call by value, Passing arrays to functions: idea of call by reference
Unit 6  Recursion (4 -5 lectures) Recursion, as a different way of solving problems. Example programs, such as Finding Factorial, Fibonacci series, Ackerman function etc. Quick sort or Merge sort.
Unit 7 Structure (4 lectures) Structures, Defining structures and Array of Structures
Unit 8 Pointers (2 lectures) Idea of pointers, Defining pointers, Use of Pointers in self-referential structures, notion of linked list (no implementation)
Unit 9  File handling (only if time is available, otherwise should be done as part of the lab)
Suggested Text Books

(i) Byron Gottfried, Schaum's Outline of Programming with C, McGraw-Hill

(ii) E. Balaguruswamy, Programming in ANSI C, Tata McGraw-Hill
Suggested Reference Books

(i) Brian W. Kernighan and Dennis M. Ritchie, The C Programming Language, Prentice Hall of India
(i) Laboratory - Programming for Problem Solving [ L : 0; T:0 ; P : 4 (2credits)]
[The laboratory should be preceded or followed by a tutorial to explain the approach or algorithm to be implemented for the problem given.]

Tutorial 1: Problem solving using computers:  Lab1: Familiarization with programming environment
Tutorial 2: Variable types and type conversions: Lab 2: Simple computational problems using arithmetic expressions

Tutorial 3: Branching and logical expressions:  Lab 3: Problems involving if-then-else structures

Tutorial 4: Loops, while and for loops: Lab 4: Iterative problems e.g., sum of series

Tutorial 5: 1D Arrays: searching, sorting: Lab 5: 1D Array manipulation

Tutorial 6: 2D arrays and Strings Lab 6: Matrix problems, String operations

Tutorial 7: Functions, call by value: Lab 7: Simple functions

Tutorial 8 &9: Numerical methods (Root finding, numerical differentiation, numerical integration): Lab 8 and 9: Programming for solving Numerical methods problems

Tutorial 10: Recursion, structure of recursive calls Lab 10: Recursive functions

Tutorial 11: Pointers, structures and dynamic memory allocation

Lab 11: Pointers and structures 

Tutorial 12: File handling: Lab 12: File operations

	Course code
	
	ESC 102
	
	
	
	
	
	
	
	

	Category
	
	Engineering Science Courses
	
	
	
	
	

	Course title
	
	Engineering Graphics & Design (Lab.)
	

	
	
	
	
	
	
	
	
	
	
	

	Scheme and
	
	L
	T
	P
	
	Credits
	
	Only end semester practical
	
	

	Credits
	
	
	
	
	
	
	
	examination will be conducted for this

	
	
	1
	0
	4
	
	3
	
	

	
	
	
	
	
	
	
	
	
	course.
	

	
	
	
	
	
	
	
	
	
	
	
	

	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  by  taking  viva-voce
	and

	30;
	
	
	
	
	
	
	

	
	
	
	
	written
	Examination  on
	drawing  sheet.  Question  paper
	for

	External:
	
	
	
	
	
	
	

	
	
	
	
	written examination will be based on the entire syllabus and to

	70)
	
	
	
	

	
	
	
	
	be set by external and internal examiners both.
	

	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	Engineering Graphics & Design [A total of 10 lecture hours & 60 hours of lab.]
	

	[ [L : 1; T:0; P : 4 (3 credits)]
	
	
	
	
	
	
	
	
	


Detailed contents

Traditional Engineering Graphics:

Principles of Engineering Graphics; Orthographic Projection; Descriptive Geometry; Drawing Principles; Isometric Projection; Surface Development; Perspective; Reading a Drawing; Sectional Views; Dimensioning & Tolerances; True Length, Angle; intersection, Shortest Distance.

Computer Graphics:

Engineering Graphics Software; -Spatial Transformations; Orthographic Projections; Model Viewing; Co-ordinate Systems; Multi-view Projection; Exploded Assembly; Model Viewing; Animation; Spatial Manipulation; Surface Modelling; Solid Modelling; Introduction to Building Information Modelling (BIM)

(Except the basic essential concepts, most of the teaching part can happen concurrently in the laboratory)

Module 1: Introduction to Engineering Drawing covering, 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;

Module 2: Orthographic Projections covering, Principles of Orthographic Projections-Conventions Projections of Points and lines inclined to both planes; Projections of planes inclined Planes - Auxiliary Planes;

Module 3: Projections of Regular Solids covering, those inclined to both the Planes- Auxiliary Views; Draw simple annotation, dimensioning and scale. Floor plans that include: windows, doors, and fixtures such as WC, bath, sink, shower, etc.

Module 4:Sections and Sectional Views of Right Angular Solids covering, 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)

Module 5: Isometric Projections covering, 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;

Module 6: Overview of Computer Graphics covering,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), Drawing Area (Background, Crosshairs, Coordinate System), Dialog boxes and windows, Shortcut menus (Button Bars), The Command Line (where applicable), The Status Bar, Different methods of zoom as used in CAD, Select and erase objects.; Isometric Views of lines, Planes, Simple and compound Solids];

Module 7: 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 tolerancing; Orthographic constraints, Snap to objects manually and automatically; Producing drawings by using various coordinate input entry methods to draw straight lines, Applying various ways of drawing circles;

Module 8: Annotations, layering & other functions covering

Applying dimensions to objects, applying annotations to drawings; Setting up and use of Layers, layers to create drawings, Create, edit and use customized layers; Changing line lengths through modifying existing lines (extend/lengthen); Printing documents to paper using the print command; orthographic projection techniques; Drawing sectional views of composite right regular geometric solids and project the true shape of the sectioned surface; Drawing annotation, Computer-aided design (CAD) software modeling of parts and assemblies. Parametric and non-parametric solid, surface, and wireframe models. Part editing and two- dimensional documentation of models. Planar projection theory, including sketching of perspective, isometric, multiview, auxiliary, and section views. Spatial visualization exercises. Dimensioning guidelines, tolerancing techniques; dimensioning and scale multi views of dwelling;

Module 9: Demonstration of a simple team design project that illustrates

Geometry and topology of engineered components: creation of engineering models and their presentation in standard 2D blueprint form and as 3D wire-frame and shaded solids; meshed topologies for engineering analysis and tool-path generation for component manufacture; geometric dimensioning and tolerancing; Use of solid-modeling software for creating associative models at the component and assembly levels; floor plans that include: windows, doors, and fixtures such as WC, bath, sink, shower, etc. Applying colour coding according to building drawing practice; Drawing sectional elevation showing foundation to ceiling;

7

