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Chapter 1 : DRAWING INSTRUMENTS AND THEIR USES 

Drawing Instruments: Drawing boards and tables, Mini-drafter, Drawing sheet, 
Drawing pencils, Compasses, Dividers, Protractor, Ruler (scale), French curves, 
Set-squares, Eraser (Rubber), Drawing sheet fasteners, Templates, Pencil 
cutters (sharpener), Sandpaper pad, Brush or towel cloth. 
General preparation for drawing: Sheet layout, Title block, Space for text, 
Item references on drawing and item lists, Folding of drawing sheets, 
Conclusions, Review questions, Exercise 1, Multiple choice questions.  

Chapter 2 : LINES, LETTERING AND DIMENSIONING 

Lines: Configurations of lines, Drafting of lines, Types of Lines and their 
application in Mechanical Engineering Drawing, Order of priority of coinciding 
lines. 
Lettering: Single-stroke letters, Rules for lettering. 
Dimensioning: Dimensioning terminology and method of execution, Placing of 
dimensions, General rules for dimensioning, Method of dimensioning some 
common features, Arrangement of dimensions, Review questions, Exercise 2, 
Multiple choice questions.  

Chapter 3 : GEOMETRICAL CONSTRUCTION 

Simple Constructions: Perpendicular bisector of a line, Perpendiculars to a 
line, Parallel lines, Divide a line, Division of lines in proportional parts, Bisect 
an angle, Finding centre of an arc, Tangent to a circle from a point on it, 
Tangents to a circle from a point outside it, Tangent to an arc of inaccessible 
centre, from a point on it, Tangent to two circles of unequal radii, An arc of 
given radius to connect two straight lines, An arc connecting a line tangential 
to it and a given point, An arc of given radius to connect another arc and a 
line, An arc of given radius to connect two circles, 
Polygons Constructions: Construction of regular polygons (general method), 
Draw a triangle of three sides given, Draw an equilateral triangle of given side, 
Draw a rectangle and square of given sides, Draw a square of given diagonal, 
Construction of a regular pentagon (special method), Construction of a regular 



hexagon (special method), Inscribe regular polygons in a circle, Inscribe regular 
octagon in a square, Circumscribe regular polygons on a circle, Miscellaneous 
problems and Applications, Review questions, Exercise 3, Multiple choice 
questions 

Chapter 4 : SCALES 

Scales: Representation of scales, Representative fraction, Data required for 
construction of scales, Units of measurements, Types of scales, Plain scale, 
Construction of a plain scale, Diagonal scale, Principle of diagonal scale, 
Construction of diagonal scale, Comparative scale, Construction of comparative 
scale, Vernier scale, Construction of vernier scale, Scale of chords, 
Construction of scale of chords, Application of scale of chords, Review 
questions, Exercise 4, Multiple choice questions  

Chapter 5 : CONIC SECTIONS 

Ellipse: Introduction, Application of Conic sections, Construction of an ellipse, 
Eccentricity method, Intersecting arcs method or arcs of circles method, 
Concentric circles method, Rectangle method, Parallelogram method, Draw 
tangent and normal to an ellipse. 
Parabola: Construction of a parabola, Eccentricity method, Offset method, 
Tangent method, Rectangle method, Parallelogram method, Tangent and 
normal to a parabola. 
Hyperbola: Construction of a hyperbola, Eccentricity method, Intersecting arcs 
method, Oblong method, Intercept method, Orthogonal asymptotes method, 
Oblique asymptotes method, Tangent and normal to a hyperbola, Miscellaneous 
problems, Review questions, Exercise 5, Multiple choice questions. 

Chapter 6 : ENGINEERING CURVES 

Roulettes: Cycloid, Tangent and normal to a cycloid, Epicycloid, Tangent and 
normal to epicycloids, Hypocycloid, Tangent and normal to hypocycloid, 
Involute, Tangent and normal to involute, Spirals, Archemedian spiral, Normal 
and tangent to Archemedian spiral, Logarithmic or equiangular spiral, Normal 
and tangent to logarithmic spiral, Miscellaneous problems, Exercise 6a. 
Loci of points: Four bar chain, Single slider crank chain, Review questions, 
Exercise 6b, Multiple choice questions. 

Chapter 7: ORTHOGRAPHIC PROJECTIONS 

Orthographic views: Pictorial view and multi view, Orthographic projection, 
Multi-view projection, Terminology, First angle projection, Features of first 
angle projection, Third angle projection, Features of third angle projection, 
Second angle and fourth angle projections, Symbols for orthographic 
projection, Reference arrow method, Assumptions, General preparation for 



multi-view drawings, Miscellaneous problems, Exercise 7a. 
Sectional views: Representation of a cutting plane, Section lines or hatching, 
Features left uncut, Simplified representation of intersections, Section line 
conventions, Types of sectional views, Full section, Half section, Offset 
section, Aligned section, Broken section, Revolved section, Removed section, 
Conventional breaks, Miscellaneous problems, Exercise 7b. 
Auxiliary views: Full and partial auxiliary views, Primary auxiliary views, 
Secondary auxiliary views, Exercise 7c, Review questions, Multiple choice 
questions. 

Chapter 8: PROJECTIONS OF POINTS 

Projections of points: Introduction, Location of a point, Conventional 
representation, Point above the HP and in front of the VP, Point above the HP 
and behind the VP, Point below the HP and behind the VP, Point below the HP 
and in front of the VP, Point on the HP and in front of the VP, Point above the 
HP and on the VP, Point on the HP and behind the VP, Point below HP and on 
the VP, Point on both HP and VP, Miscellaneous problems, Review questions, 
Exercise 8, Multiple choice questions. 

Chapter 9: PROJECTIONS OF STRAIGHT LINES 

Line parallel to a reference plane: Orientations of straight lines, Traces of 
straight lines, Line parallel to both HP and VP, Line perpendicular to HP, Line 
perpendicular to VP, Line inclined to HP and parallel to VP, Line inclined to VP 
and parallel to HP, Line situated in HP, Line situated in VP, Line situated in 
both HP and VP, Summary, Conclusions, Miscellaneous problems, Exercise 9a. 
Line inclined to both the reference planes: Projection of Lines inclined to 
both the reference planes, Projections of a line when true length, true 
inclinations and position of one end is given, To determine the true length and 
true inclination of a line when its projections are given, Trapezoid method to 
determine true length and inclinations, To determine the traces of a line 
inclined to both the reference planes such that θ + ø ≠ 90º, To draw the 
projections of a line when it is contained by a profile plane, To determine the 
traces of a line contained by a profile plane, Miscellaneous problems, Exercise 
9b. 
Ends of line lie in different quadrants: Projections of a line when ends lie in 
different quadrants, Miscellaneous exercise, Review questions, Exercise 9c, 
Multiple choice questions. 

Chapter 10: PROJECTIONS OF PLANES 

Plane parallel to a reference plane: Introduction, Orientations of planes, 
Plane parallel to HP, Plane parallel to VP, Plane perpendicular to both HP and 
VP, Plane inclined to HP and perpendicular to VP, Plane inclined to VP and 



perpendicular to HP, Traces of planes, Summary, Miscellaneous problems, 
Exercise 10a. 

 
Plane inclined to both the reference planes: Plane placed on an edge parallel 
to the HP such that the surface is inclined to HP and that edge is inclined to 
the VP, Plane rests on a corner on the HP such that its surface is inclined to HP 
and an edge is inclined to VP, Plane is inclined to HP and an edge or a diagonal 
already inclined to HP is inclined to the VP, Plane rests on an edge on the VP 
such that the surface is inclined to VP and that edge is inclined to the HP, 
Plane rests on a corner on the VP such that its surface is inclined to VP and an 
edge is inclined to HP, Plane is inclined to VP and an edge or a diagonal already 
inclined to HP is inclined to the HP, Plane is inclined θ to HP and ø to VP such 
that θ + ø = 90º, Miscellaneous problems, Exercise 10b. 
Auxiliary plane method: Projection of planes on an auxiliary inclined plane, 
Projection of planes on an auxiliary vertical plane, Miscellaneous problems, 
Application of auxiliary planes in determining the true shape of the plane, 
Review questions, Exercise 10c, Multiple choice questions. 

Chapter 11: PROJECTIONS OF SOLIDS 

Simple Position: Introduction, Classification of solids, Recommended method 
for labeling the corners of the solids, Orientations of solids, Axis perpendicular 
to HP, Axis perpendicular to VP, Axis parallel to both HP and VP, Miscellaneous 
problems, Exercise 11a. 
Axis of solid inclined to one of the reference planes: Rules of visibility to 
know visible and hidden edges, Axis inclined to HP and parallel to VP, Axis 
inclined to VP and parallel to HP, Miscellaneous problems, Exercise 11b. 
Axis of solid inclined to both the reference planes: Projections of solids when 
axis is inclined to both the planes, Solid rests on its edge in the HP with its axis 
inclined to HP, and the resting edge is inclined to VP, Solid rests on its corner 
in the HP with its axis inclined to HP and vertical plane containing the axis and 
that corner is inclined to VP, Solid rests on its element in the HP with its axis 
inclined to HP and to VP, Solid rests on an edge of base in VP with axis inclined 
to VP and the resting edge inclined to HP, Solid rests on a corner in the VP with 
its axis inclined to VP and the plane containing the axis and that corner is 
inclined to HP, Solid rests on its element on the VP with its axis inclined to HP 
and to VP, Miscellaneous problems, Exercise 11c. 
Projection of spheres and Auxiliary plane method: Projections of solids on 
auxiliary inclined plane, Projections of solids on auxiliary vertical plane, 
Projections of spheres, Review questions, Exercise 11d, Multiple choice 
questions. 

 

 



Chapter 12: SECTIONS OF SOLIDS 

Sections of Solids: Introduction, Terminology, Types of section planes, Sections 
of prisms, Sections of cylinders, Miscellaneous Problems on section of prisms 
and cylinders, Exercise 12a, Sections of pyramids, Sections of cones, Sections 
of spheres, Sections of composite solids, Miscellaneous problems, Exercise 12b. 
Anti-sections: Anti-Sections of prisms and cubes, Anti-sections of cylinders, 
Anti-sections of Pyramids and tetrahedrons, Anti-sections of cones, Anti-
sections of spheres, Review questions, Exercise 12c, Multiple choice questions. 

Chapter 13: DEVELOPMENT OF SURFACES 

Development: Introduction, Classification of surfaces, Methods of 
development, Development of prisms, Development of cylinders, Development 
of cones, Development of pyramids, Development of spheres (Lune method, 
Zone method), Development of transition pieces, Development of tray, 
Development of oblique objects, Miscellaneous problems, Exercise 13a. 
Anti-developments: Review questions, Exercise 13b, Multiple choice questions. 

Chapter 14: INTERSECTION OF SURFACES 

Intersection of surfaces: Introduction, Engineering Applications, Lines of 
intersection, Methods of determining the curves of intersection, Line or 
generator method, Cutting plane method, Types of penetrating solids, 
Intersection of prism by another solid, Intersection of cylinder by another solid, 
Intersection of pyramid by another solid, Intersection of cone by another solid, 
Intersection of solids when axes intersect at an angle other than right angle, 
Intersection of sphere by another solid, Miscellaneous Problems, Review 
questions, Exercise 14, Multiple choice questions. 

Chapter 15: ISOMETRIC PROJECTION 

Isometric projection of planes: Introduction, Axonometric projection, 
Trimetric projection, Dimetric projection, Isometric projection, Principle of 
isometric projection, Terminology: isometric axes, lines, planes, scale, 
Construction of isomeric scale, Lines in Isometric projection, Isometric 
projection and isometric view, Dimensioning of isometric projection, Isometric 
view of planes, Exercise 15a. 
Isometric view of solids: Isometric view of right solids, Isometric view of solids 
containing non-isometric lines, Isometric view of truncated solids, sometric 
view of composite solids, Isometric view of solids when orthographic views are 
given, Review questions, Exercise 15b, Multiple choice questions. 

 

 



Chapter 16: OBLIQUE PROJECTION 

Oblique Projection: Introduction, Terminology, Direction of projectors, 
Cavalier projection, Cabinet projection, General oblique, Rules for the choice 
of position of an object, Dimensioning oblique drawings, Advantages of oblique 
drawing, Oblique projection of planes containing Angles, Contours, circles etc. 
Use of Four centre approximate method. 
Oblique projections of solids: Oblique projections of basic solids, Oblique 
projections of truncated solids, Oblique projections of composite solids, 
Oblique projections from orthographic views, Review questions, Exercise 16, 
Multiple choice questions. 

Chapter 17: PERSPECTIVE PROJECTION 

Perspective Projection: Introduction, Application of perspective, Types of 
perspective, One-point perspective (parallel perspective), Two-point 
perspective (angular perspective), Three-point perspective (oblique 
perspective), Zero-point perspective, Infinite-point perspective, Aerial 
perspective (atmospheric perspective), Characteristic features, Terminology 
used in perspective projection, The myth of perspectives, Methods of drawing 
perspective views, Visual-ray method and its Alternative method, Vanishing-
point method and its Alternative method, Miscellaneous problems, Review 
questions, Exercise 17, Multiple choice questions. 

Chapter 18: COMPUTER AIDED Design (CAD) 

CAD Introduction: CAD Application, Software providers, Hardware and 
operating system technologies, Basic components of a computer, Central 
Processing Unit, Memory, Input device, Output device, Storage device. 
AutoCAD 2008: Introduction to AutoCAD, Starting with AutoCAD 2008, AutoCAD 
Classic workspace, Drawing area, WCS icon, Pick-box and crosshairs, Menu and 
toolbars, Command line and the dynamic input tool-tip, Status bar, Tool 
Palettes, Setting up drawing space, Units, Limits, Scales, Sheet layout (using 
templates for creating title block), MVSETUP Command, Command execution, 
Methods of locating a point, Absolute coordinate system, Relative rectangular 
coordinate system, Relative polar coordinate system, Direct distance entry, 
Picking points directly on screen, Regulating the cursor movement, Snap and 
Grid, Ortho, Polar. 
Drawing Lines and curves with draw tools: Line, Rectangle, Polygon, Pline, 
Circle, Arc, Ellipse, Spline, Xline, Ray 
Editing drawing with modify tools: Erase, Move, Copy, Rotate, Mirror, Offset, 
Array, Scale, Trim, Extend, Break (and remove), Break (split), Join, Chamfer, 
Fillet, Miscellaneous problems, Review questions, Exercise 18, Multiple choice 
questions. 

 


