
ME19101 ENGINEERING GRAPHICS LABORATORY 0 0 4 2 

(COMMON TO ALL BRANCHES) 
COURSE OBJECTIVES 

To enable the students to 

 introduce concepts like dimensioning, conventions and standards related to Engineering drawing 
and imbibe knowledge on plane curves and projection of points 

 impart knowledge on projection of lines and plane surfaces 

 develop the visualization skills for understanding the projection of solids 

 illustrate on development of surfaces for simple solids 

 understand the orthographic projection and isometric view 

Concepts and Conventions (Not for Examination) 2 

Importance of graphics in engineering applications – Use of drafting instruments – BIS conventions and 

specifications – Size, layout and folding of drawing sheets – Lettering and dimensioning. 

UNIT I PLANE CURVES AND PROJECTION OF POINTS 10 

Basic Geometrical constructions, Curves used in Engineering Practices: Conics – Construction of Ellipse, 

Parabola and Hyperbola by eccentricity method – Construction of cycloid – Construction of involutes of 

square and circle – Drawing of tangents and normal to the above curves. Applications of above cited curves. 

Orthographic projection – Principles-Principal Planes - Projection of points in four quadrants. 

UNIT II PROJECTION OF LINES AND PLANES 12 

Projection of straight lines (only First angle projections) inclined to both the principal planes - 

Determination of true lengths and true inclinations by Change of Position method. Projection of Planes 

(Square, Pentagon, Hexagon and Circle) inclined to both the principal planes by rotating object method. 

UNIT III PROJECTION OF SOLIDS 12 

Projection of simple solids like Square Prism, Pentagonal Prism, Hexagonal Prism, Triangular Prism. 

Square Pyramid, Pentagonal Pyramid, Hexagonal Pyramid, Cylinder and Cone when the axis is inclined to 

one of the principal planes (either horizontal or vertical plane). 

UNIT IV DEVELOPMENT OF SURFACES 12 

Development of lateral surfacesin simple vertical position when the cutting plane is inclined to one of the 

principal planes and perpendicular to the other – Prisms, pyramids cylinders and cones. 

UNIT V ORTHOGRAPHIC AND ISOMETRIC PROJETIONS 12 

Representation of Three-dimensional objects – Introduction of Orthographic projection – Need for 

importance of multiple views and their placement – First angle projection – layout views – Developing 

visualization skills through multiple views from pictorial views of objects Principles of isometric projection 

– isometric scale –Isometric projections of simple solids and truncated solids - Prisms, pyramids, cylinders, 

cones - Conversion of Isometric view to orthographic projection. 

TOTAL PERIODS: 60 



COURSE OUTCOMES 

At the end of the course, the students will be able to 

 perform sketching of basic curves and projection of points in four quadrants 

 draw the projections of straight lines and plane surfaces in given quadrant 

 comprehend the projection of solids in various positions in first quadrant 

 draw the development of surfaces. 

 prepare orthographic and isometric projection of simple solids. 

TEXT BOOKS 

1. Natrajan K.V., “A text  book of Engineering Graphics”, Dhanalakshmi Publishers, Chennai, 

2009. 

2. Prabhakaran. S, Makesh. M, Subburam. V, “Engineering Graphics”, Maruthi 

Publishers, Chennai, 2016 

REFERENCE BOOKS 

1. Gopalakrishna K.R., “Engineering Drawing” (Vol. I&II combined), Subhas Stores, Bangalore, 

2007. 

2. Luzzader, Warren.J. and Duff,John M., “Fundamentals of Engineering Drawing with 

an introduction to Interactive Computer Graphics for Design and Production, Eastern 

Economy Edition, Prentice Hall of India Pvt. Ltd, New Delhi, 2005. 

3. Shah M.B., and Rana B.C., “Engineering Drawing”, Pearson, 2nd Edition, 2009. 

4. Venugopal K. and Prabhu Raja V., “Engineering Graphics”, New Age   International 

(P) Limited, 2008. 

5. Basant Agarwal and Agarwal C.M., “Engineering Drawing”, Tata McGraw Hill Publishing 

Company Limited, New Delhi, 2008 

 

CO - PO Mapping 
 

Mapping of Course Outcomes with Programme Outcomes 
(1/2/3 indicates strength of correlation) 3-Strong, 2-Medium, 1-Weak 

 
COs 

Programme Outcomes(POs) 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO 10 PO11 PO12 PSO1 PSO2 

CO1 3 3 3 3 3 1 - - - - 1 1 2 1 

CO2 3 3 3 3 3 1 - - - - 1 1 2 1 

CO3 3 3 3 3 3 1 - - - - 1 1 2 1 

CO4 3 3 3 3 3 1 - - - - 1 1 2 1 

CO5 3 3 3 3 3 1 - - - - 1 1 2 1 
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(COMMON TO ALL BRANCHES) 
OBJECTIVES 

To enable the students to 
 discuss a wide range of basic mathematical methods for solving different types of problems 

arising in the fields of Science, Mathematics and Engineering

 acquire sound knowledge of techniques in solving ordinary differential equations that model 

engineering problems

 understand the concepts of vector calculus, which is applied in all engineering disciplines

 know the standard techniques of complex variable

 learn the purpose of using transforms to create a new domain

UNIT I VECTOR CALCULUS 12 

Gradient, Divergence and Curl - Directional derivative - Irrotational and solenoidal vector fields - Vector 

integration - Green’s, Gauss divergence and Stokes’ theorem - Statement, Verification and Simple 

applications. 

UNIT II ANALYTIC FUNCTIONS 12 

Functions of a complex variable - Analytic functions - Statement of Cauchy - Riemann equations - 

Harmonic functions and orthogonal properties - Harmonic conjugate - Construction of analytic functions 

- Conformal mapping : w= z+c, cz, 1/z and Bilinear transformation. 

UNIT III COMPLEX INTEGRATION 12 

Complex integration - Statement and applications of Cauchy’s integral theorem and Cauchy’s integral 

formula - Taylor and Laurent expansions - Singular points - Residues - Residue theorem – Contour 

integration - evaluation of circular and semicircular Contour. 

UNIT IV ORDINARY DIFFERENTIAL EQUATIONS 12 

Higher order linear differential equations with constant coefficients - Method of variation of parameters - 

Cauchy’s and Legendre’s linear equations - Simultaneous first order linear equations with constant 

coefficients. 

UNIT V LAPLACE TRANSFORM 12 

Laplace transform - Transform of elementary functions - Properties - Transform of periodic functions. 

Definition of Inverse Laplace transforms - Statement and applications of Convolution theorem - Initial 

and Final value theorems - Solution of linear ODE of second order with constant coefficients by Laplace 

transforms. 

TOTAL PERIODS: 60 



OUTCOMES 

At the end of the course, the students will be able to 

 study the basics of vector calculus comprising of gradient, divergence and curl and line, 
surface and volume integrals and the classical theorems.  

 know the concept of analytic functions and its properties and apply it in conformal mapping.  

  gain knowledge in the basics of complex integration and the concept of contour integration 
which is an important tool for evaluation of certain real integrals.  

  solve differential equations.  

  gain sufficient exposure to find solution of certain linear differential equations by Laplace 
transform. 

 
TEXT BOOKS 

1. Grewal.   B.S, “Higher   Engineering   Mathematics”, 41st Edition, Khanna Publications, 

Delhi,(2011). 

2.   Dr.P.Jayakumar, and Dr.B.Kishokkumar, “Differential Equations and Complex Analysis”, 

Global Publishers, Chennai.,(2015). 

3. Erwin Kreyszig., “Advanced Engineering Mathematics” 10th Edition, Wiley Publications. 

REFERENCE BOOKS 

1. Dass, H.K., and Er. Rajnish Verma, “Higher Engineering Mathematics”, S. Chand Private 

Ltd.,(2011). 

2. T. Veerarajan., “Engineering Mathematics”, 3rd Edition, Tata McGraw Hill, 2011. 

3. Peter V. O’Neil, “Advanced Engineering Mathematics”, 7th Edition, Cengage learning, (2012). 

4. Ramana B.V, “Higher Engineering Mathematics”, Tata McGraw Hill Publishing Company, New 

Delhi, (2008). 

 
 

Mapping of Course Outcomes with Programme Outcomes 
(1/2/3 indicates strength of correlation) 3-strong, 2-Medium, 1-Weak 

COs 
Programme Outcomes(POs) 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 

CO1 3 3 2 3 - - - - - - - 2 3 3 

CO2 3 2 3 2 - - - - - - - 3 3 3 

CO3 3 3 3 2 - - - - - - - 2 3 3 

CO4 3 2 3 3 - - - - - - - 3 3 3 

CO5 3 3 2 3 - - - - - - - 3 3 3 
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