
 

 

Subject Name: Engineering Graphics 

Subject Code: BT-1005 

Semester: 1
st
 / 2

nd
  

 

 

 

 



Engineering Graphics (BT 1005) 

 

Unit V 

Isometric Projections: Isometric scale, Isometric axes, Isometric Projection from orthographic drawing. 

Computer Aided Drafting (CAD): Introduction, Be efit, soft a e s basic commands of drafting entities like 

line, circle, polygon, polyhedron, cylinders; transformations and editing commands like move, rotate, mirror, 

array; solution of projection problems on CAD. 

 

Orthographic Projections:  

Introduction 

Any object has three dimensions, viz., length, width and thickness. A projection is defined as a representation 

of an object on a two dimensional plane. The projections of an object should convey all the three dimensions, 

along with other details of the object on a sheet of paper. The elements to be considered while obtaining a 

projection are: 

(i) The object 

(ii) The plane of projection 

(iii) The point of sight 

(iv) The rays of sight 

A projection may be obtained by viewing the object from the point of sight and tracing in correct sequence, 

the points of intersection between the rays of sight and the plane on to which the object is projected. A 

projection is called orthographic projection when the point of sight is imagined to be located at infinity so that 

the rays of sight are parallel to each other and intersect the plane of projection at right angle to it. 

The principles of orthographic projection may be followed in four different angles or systems, viz., first, 

second, third and fourth angle projections. A projection is said to be first, second, third or fourth angle when 

the object is imagined to be in the first, second, third or fourth quadrant respectively. However, the Bureau of 

Indian Standards (SP–46:1988) prefers first angle projection and throughout this book, first angle projection is 

followed. 

 

Principle of First Angle Projection 

In first angle projection, the object is imagined to be positioned in the first quadrant. The view from the front 

of the object is obtained by looking at the object from the right side of the quadrant and tracing in correct 

sequence, the points of intersection between the projection plane and the rays of sight extended. The object 

is between the observer and the plane of projection (vertical plane). Here, the object is imagined to be 

transparent and the projection lines are extended from various points of the object to intersect the projection 

plane. Hence, in first angle projection, any view is so placed that it represents the side of the object away from 

it. 

 

Methods of obtaining Orthographic Views 

1. View from Front 

The view from the front of an object is defined as the view that is obtained as projection on the vertical plane 

by looking at the object normal to its front surface. It is the usual practice to position the object such that its 

view from the front reveals most of the important features. Figure shows the method of obtaining the view 

from the front of an object. 
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Fig. 5.1 Principle of obtaining the view from the front 

 

2. View from above 

The view from above of an object is defined as the view that is obtained as projection on the horizontal plane, 

by looking the object normal to its top surface. Figure shows the method of obtaining the view from above of 

an object. 

 
Fig. 5.2 Principle of obtaining the view from the above 

3. View from the Side 

The view from the side of an object is defined as the view that is obtained as projection on the profile plane by 

looking the object, normal to its side surface. As there are two sides for an object, viz., left side and right side, 

two possible views from the side, viz., view from the left and view from the right may be obtained for any 

object. Figure shows the method of obtaining the view from the left of an object. 
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Fig. 5.3 Principle of obtaining the view from the Left 

 

Presentation of Views 

The different views of an object are placed on a drawing sheet which is a two dimensional one, to reveal all 

the three dimensions of the object. For this, the horizontal and profile planes are rotated till they coincide 

with the vertical plane. Figure shows the relative positions of the views, viz., the view from the front, above 

and the left of an object. 

 
Fig. 5.5 Relative positions of the three views and the symbol 
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Designation and Relative Positions of Views 

An object positioned in space may be imagined as surrounded by six mutually perpendicular planes. So, for 

any object, six different views may be obtained by viewing at it along the six directions, normal to these 

planes. Figure shows an object with six possible directions to obtain the different views which are designated 

as follows: 

1. View in the direction a = view from the front 

2. View in the direction b = view from above 

3. View in the direction c = view from the left 

4. View in the direction d = view from the right 

5. View in the direction e = view from below 

6. View in the direction f = view from the rear 

Figure (a) shows the relative positions of the above six views in the first angle projection and Fig. (b), the 

distinguishing symbol of this method of projection. Figure (c) shows the relative position of the views in the 

third angle projection and Fig. (d), the distinguishing symbol of this method of projection. 

NOTE: A comparison of Figs. (a), (b) and (c), (d) reveals that in both the methods of projection, the views are 

identical in shape and detail. Only their location with respect to the view from the front is different. 

 
Fig. 5.6 Designation of Views 

   
(a)        (c) 

       
(b)         (d) 

Relative positions of six views    Relative positions of six views 

in first angle projection    in third angle projection 

Fig. 5.7 

 

Position of the Object 

It is important to understand the significance of the position of the object relative to the planes of projection. 

To get useful information about the object in the orthographic projections, the object may be imagined to be 

positioned properly because of the following facts: 
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1. Any line on an object will show its true length, only when it is parallel to the plane of projection. 

2. Any surface of an object will appear in its true shape, only when it is parallel to the plane of projection. 

In the light of the above, it is necessary that the object is imagined to be positioned such that its principal 

surfaces are parallel to the planes of projection. 

 

Hidden Lines 

While obtaining the projection of an object on to any principal plane of projection, certain features of the 

object may not be visible. The invisible or hidden features are represented by short dashes of medium 

thickness. Figure shows the application of hidden lines in the projection of an object. 

 
Fig. 5.8 Application of Hidden Lines 

 

Curved Surfaces 

Certain objects contain curved surfaces, tangential to other curved surfaces. The difficulty in representing the 

surfaces can be overcome if the following rule is observed. Wherever a tangential line drawn to the curved 

surface becomes a projector, a line should be drawn in the adjacent view. Figure shows the representation of 

certain curved surfaces, tangential to other curved surfaces. 

Certain objects manufactured by casting technique, frequently contain corners filleted and the edges rounded. 

When the radius of a rounded corner is greater than 3 mm and the angle between the surfaces is more than 

90°, no line is shown in the adjacent view. Figure shows the application of the above principle. 

 
Fig. 5.9 Representation of tangential curved surfaces 

   
(a)       (b) 

Fig. 5.10 Representation of corners and fillets 
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If true projection is followed in drawing the view of an object containing fillets and rounds; it will result in 

misleading impression. In conventional practice, fillets and rounds are represented by lines called run outs. 

The run outs are terminated at the point of tangency. 

 
Fig. 5.11 Run outs 

 

Selection of Views 

For describing any object completely through its orthographic projections, it is important to select a number of 

views. The number of views required to describe any object will depend upon the extent of complexity 

involved in it. The higher the symmetry, the lesser the number of views required. 

1. One View Drawings 

Some objects with cylindrical, square or hexagonal features or, plates of any size with any number of features 

in it may be represented by a single view. In such cases, the diameter of the cylinder, the side of the square, 

the side of the hexagon or the thickness of the plate may be expressed by a note or abbreviation. Square 

sections are indicated by light crossed diagonal lines. Figure shows some objects which may be described by 

one-view drawings. 

 
(a)       (b) 

Fig. 5.12 One View Drawings 

 

2. Two – View Drawings 

Some objects which are symmetrical about two axes may be represented completely by two views. Normally, 

the largest face showing most of the details of the object is selected for drawing the view from the front. The 

shape of the object then determines whether the second view can be a view from above or a side view. Figure 

shows the example of two-view drawings. 
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Fig. 5.13 Two – View Drawings 

 

3. Three – View Drawings 

In general, most of the objects consisting of either a single component or an assembly of a number of 

components are described with the help of three views. In such cases, the views normally selected are the 

views from the front, above and left or right side. Figure shows an object and its three necessary views. 

  
(a)       (b) 

Fig. 5.14 Three – View Drawing 
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Examples 

NOTE: - For all the examples given, the following may be noted: Arrow indicates the direction to obtain the 

view from the front. 

1.  

 
Fig. 5.15 

Solution: - 

 
Fig. 5.16 

 

2.  

 
Fig. 5.17 
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Solution: - 

 
Fig. 5.18 

 

3. 

 
Fig. 5.19 

Solution: - 
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Fig. 5.20 

 

Isometric projections: Isometric scales, isometric views of Simple objects.  

 

Introduction 

Pictorial projections are used for presenting ideas which may be easily understood by persons even without 

technical training and knowledge of multi-view drawing. The Pictorial drawing shows several faces of an object 

in one view, approximately as it appears to the eye. 

 

Principle of Isometric Projections 

It is a pictorial orthographic projection of an object in which a transparent cube containing the object is tilted 

until one of the solid diagonals of the cube becomes perpendicular to the vertical plane and the three axes are 

equally inclined to this vertical plane. 

Isometric projection of a cube in steps is shown in Fig. Here ABCDEFGH is the isometric projection of the cube. 

 
Fig. 5.21 Principle of Isometric Projection 

 

The front view of the cube, resting on one of its corners (G) is the isometric projection of the cube.  
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Isometric Scale 

In the isometric projection of a cube shown in Fig., the top face ABCD is sloping away from the observer and 

hence the edges of the top face will appear fore-shortened. The true shape of the triangle DAB is represented 

by the triangle DPB. 

 

 
Fig. 5.22 An isometric Cube 

 

The extent of reduction of an isometric line can be easily found by construction of a diagram called isometric 

scale. For this, reproduce the triangle DPA as shown in Fig. Mark the divisions of true length on DP. Through 

these divisions draw vertical lines to get the corresponding points on DA. The divisions of the line DA give 

dimensions to isometric scale. 

 
Fig. 5.23 Isometric Scale 

 

From the triangle ADO and PDO in Fig., the ratio of the isometric length to the true length,  

i.e., DA/DP = cos 45°/cos30° = 0.816 

The isometric axes are reduced in the ratio 1:0.816 i.e. 82% approximately. 
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Lines in Isometric Projection 

The following are the relations between the lines in isometric projection which are evident from Fig.. 

1. The lines that are parallel on the object are parallel in the isometric projection. 

2. Vertical lines on the object appear vertical in the isometric projection. 

3. Horizontal lines on the object are drawn at an angle of 30° with the horizontal in the isometric projection. 

4. A line parallel to an isometric axis is called an isometric line and it is fore shortened to 82%. 

5. A line which is not parallel to any isometric axis is called non-isometric line and the extents of fore-

shortening of non-isometric lines are different if their inclinations with the vertical planes are different. 

Isometric Projection 

Figure (a) shows a rectangular block in pictorial form and Fig. (b), the steps for drawing an isometric projection 

using the isometric scale. 

 

 
(a)        (b) 

Fig. 5.24 Developing Isometric Projection 

 

Isometric Drawing 

Drawings of objects are seldom drawn in true isometric projections, as the use of an isometric scale is 

inconvenient. Instead, a convenient method in which the foreshortening of lengths is ignored and actual or 

true lengths are used to obtain the projections, called isometric drawing or isometric view is normally used. 

This is advantageous because the measurement may be made directly from a drawing. 

The isometric drawing of figure is slightly larger (approximately 22%) than the isometric projection. As the 

proportions are the same, the increased size does not affect the pictorial value of the representation and at 

the same time, it may be done quickly. Figure shows the difference between the isometric drawing and 

isometric projection. 

 
Fig. 5.25 (a) Isometric Drawing 
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Fig. 5.26 (b) Isometric Projection 

 

Steps to be followed to make isometric drawing from orthographic views are given below (Fig.). 

1. Study the given views and note the principal dimensions and other features of the object. 

2. Draw the isometric axes (a). 

3. Mark the principal dimensions to-their true values along the isometric axes (b). 

4. Complete the housing block by drawing lines parallel to the isometric axes and passing through the above 

markings (e). 

5. Locate the principal corners of all the features of the object on the three faces of the housing block (d). 

6. Draw lines parallel to the axes and passing through the above points and obtain the isometric drawing of 

the object by darkening the visible edges (e). 

 
Fig. 5.27 (A) Orthographic View 

 

 
(a)    (b)    (c) 
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(d)      (e) 

Fig. 5.28 (B) Isometric View 

 

Non-Isometric Lines 

In an isometric projection or drawing, the lines that are not parallel to the isometric axes are called non-

isometric lines. These lines obviously do not appear in their true length on the drawing and cannot be 

measured directly. These lines are drawn in an isometric projection or drawing by locating their end points. 

Figure shows the isometric drawing of an object containing non isometric lines from the given orthographic 

views. 

 
Fig. 5.29 

 

Methods of Constructing Isometric Drawing 

The methods used are: 

1. Box method. 

2. Off-set method. 

 

Box Method 

When an object contains a number of non-isometric lines, the isometric drawing may be conveniently 

constructed by using the box method. In this method, the object is imagined to be enclosed in a rectangular 

box and both isometric and non-isometric lines are located by their respective points of contact with the 

surfaces and edges of the box. 
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(a)         (b) 

Fig. 5.30 

 

Off-set Method 

Off-set method of making an isometric drawing is preferred when the object contains irregular curved 

surfaces. In the off-set method, the curved feature may be obtained by plotting the points on the curve, 

located by the measurements along isometric lines. Figure illustrates the application of this method. 

 
(a)        (b) 

Fig. 5.31 

 

Isometric Projection of Planes 

Problem: Draw the isometric projection of a rectangle of 100mm and 70mm sides if its plane is (a) Vertical and 

(b) Horizontal. 

Construction:- 

1. Draw the given rectangle ABCD as shown in Fig. (a). 

Note: 

(i) In the isometric projection, vertical lines are drawn vertical and the horizontal lines are drawn inclined 30° 

to the base line. 

(it) As the sides of the rectangle are parallel to the isometric axes they are fore-shortened to approximately 

82% in the isometric projections. 

Hence AB = CD = 1000 x 0.82mm = 82mm. Similarly, BC = AD = 57.4 mm. 
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(a) When the plane is vertical: 

2. Draw the side AD inclined at 30° to the base line as shown in Fig. b and mark AD = 57.4mm. 

3. Draw the verticals at A and D and mark off AB = DC = 82mm on these verticals. 

4. Join BC which is parallel to AD.  

ABCD is the required isometric projection. This can also be drawn as shown in Fig. c. Arrows show the 

direction of viewing. 

     
    (a)    (b)    (c)    (d) 

Fig. 5..32 

(b) When the plane is horizontal. 

5. Draw the sides AD and DC inclined at 30° to be base line and complete the isometric projection ABCD as 

shown in Fig. d. Arrow at the top shows the direction of viewing. 

 

Problem: Figure shows the projection of a pentagonal plane. Draw the isometric drawing of the plane (i) when 

the surface is parallel to V.P. and (ii) parallel to H.P. 

Construction: - 

1. Enclose the given pentagon in a rectangle 1234. 

2. Make the isometric drawing of the rectangle 1234 by using true lengths. 

3. Locate the points A and B such that Ia = lA and 1 b = IB. 

4. Similarly locate point C, D and E such that 2c = 2C, 3d = 3D and e4 = E4. 

5. ABCDE is the isometric drawing of the pentagon. 

6. Following the above principle of construction fig. c can be 

 
(a)     (b)     (c) 

Fig. 5.33 

 

Problem: Draw the isometric view of a circular plane of diameter 60mm whose surface is (a) Horizontal, (b) 

Vertical. 

Construction: - Using the method of points 
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(a)      (b)    (c)    (d) 

Fig. 5.34 

 

1. Enclose the circle in a square 1-2-3-4 and draw diagonals, as shown in Fig. 5.34 a. Also draw lines YA 

horizontally and XA vertically. 

To draw the isometric view of the square 1-2-3-4 as shown in Fig. 5.34 b. 

2. Mark the mid points of the sides of the square as B, D, F and H. 

3. Locate the points X and Y on lines 1-4 and 1-2 respectively. 

4. Through the point X, draw AX parallel to line 1-2 to get point A on the diagonal 1-3. The point A can be 

obtained also by drawing Y A through the point Y and parallel to the line 1-4. S. Similarly obtain other points C, 

E and G 

6. Draw a smooth curve passing through all the points to obtain the required isometric view of the horizontal 

circular plane. 

7. Similarly obtain isometric view of the vertical circular plane as shown in Fig. 5.34 c and d. 

 

Problem: Draw the isometric projection of a circular plane of diameter 60mm whose surface is (a) Horizontal 

and (b) Vertical-use Four-centre method 

Construction: - Using Four – Centre Method 

1. Draw the isometric projection of the square 1-2-3-4 (rhombus) whose length of side is equal to the 

isometric length of the diameter of the circle = 0.82 x 60. 

2. Mark the mid points A, B, C and D of the four sides of the rhombus. Join the points 3 and A. This line 

intersects the line 2-4 joining the point 2 and 4 at M. Similarly obtain the intersecting point N. 

3. With centre M and radius = MA draw an arc A B. Also draw an arc C D with centre N. 

4. With centre 1 and radius = 1C, draw an ace B C. Also draw the arc A D. 

5. The ellipse ABCD is the required isometric projection of the horizontal circular plane (Fig. 5.35 a). 

6. Similarly obtain the isometric projection in the vertical plane as shown in Fig. 5.35 b & c. 
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Fig. 5.35 

 

Isometric Projection of Prisms 

Problem: Draw the isometric view of a pentagonal prism of base 60 mm side, axis 100 mm long and resting on 

its base with a vertical face perpendicular to V.P. 

Construction: - 

1. The front and top views of the prism are shown in Fig. a. 

2. Enclose the prism in a rectangular box and draw the isometric view as shown in Fig. b using the box method. 

   
(a)      (b) 

Fig. 5.36 Isometric Drawing of a Pentagonal Prism 

 

Problem: A hexagonal prism of base of side 30 mm and height 60 mm is resting on its base on H.P. Draw the 

isometric drawing of the prism. 

Construction: - 

1. Draw the orthographic views of the prism as shown in Fig. a. 

2. Enclose the views in a rectangle (i.e. the top view –base and front views). 

3. Determine the distances (off-sets) of the corners of the base from the edges of the box. 

4. Join the points and darken the visible edges to get the isometric view. 
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(a)      (b) 

Fig. 5.37 Isometric Drawing of a Hexagonal Prism 

 

Isometric Projection of Cylinder 

Problem: Make the isometric drawing of a cylinder of base diameter 20 mm and axis 35 mm long. 

Construction: - 

1. Enclose the cylinder in a box and draw its isometric drawing. 

2. Draw ellipses corresponding to the bottom and top bases by four centre method. 

3. Join the bases by two common tangents. 

    
(a)      (b) 

Fig. 5.38 Isometric Drawing of Cylinder 

 

Isometric Projection of Pyramid 

Problem: A pentagonal pyramid of side of base 30 mm and height 70 mm is resting with its base on H.P. Draw 

the isometric drawing of the pyramid. 

Construction: - 

1. Draw the projections of the pyramid (Fig. a). 

2. Enclose the top view in a rectangle abcde and measure the off-sets of all the corners of the base and the 

vertex. 

3. Draw the isometric view of the rectangle ABCD. 

4. Using the off-sets locate the corners of the base 1, 2, etc. and the vertex o. 

5. Join 0-1, 0-2, 0-3, etc. and darken the visible edges and obtain the required view. 
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(a)      (b) 

Fig. 5.39 Isometric Drawing of Pentagonal Pyramid 

 

Isometric Projection of Cone 

Problem: Draw the isometric drawing of a cone of base diameter 30 mm and axis 50 mm long. 

Construction: - Using offset method 

1. Enclose the base of the cone in a square (Fig. a). 

2. Draw the ellipse corresponding to the circular base of the cone. 

3. From the centre of the ellipse draw a vertical centre line and locate the apex at a height of 50 mm. 

4. Draw the two outer most generators from the apex to the ellipse and complete the drawing. 

 

      
(a)       (b) 

Fig. 5.40 
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Examples: - 

The orthographic projections and the isometric projections of some solids and machine components: - 

Note here (a) will be question and (b) will be answer. 

1. 

  
 

(a)      (b) 

Fig. 5.41 

 

2. 

    
(a)       (b) 

Fig. 5.42 

 

 

Introduction 

Computer Aided Design and Drawing (CADD) 

In previous chapters we dealt with traditional drawings in which we use essentially drawing board tools such 

as paper, pencils, drafter, compasses, eraser, scale etc., which will take more time and tough in complex 

drawings. The most drawbacks with traditional drawing is INFORMATION SHARING i.e. if an engineer is 

drawing design of machine component and suddenly the manufacturer to modifies dimension of innermost 

part of the component; in such situations one cannot modify the drawing already drawn, he should redraw the 

component. 

CADD is an electronic tool that enables us to make quick and accurate drawings with the use of a computer. 

Drawings created with CADD have a number of advantages over drawings created on a drawing board. CADD 

drawings are neat, clean and highly presentable. Electronic drawings can be modified quite easily and can be 

presented in a variety of formats. There are hundreds of CADD programs available in the CADD industry today. 
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Some are intended for general drawing work while others are focused on specific engineering applications. 

There are programs that enable you to do 2D drawings, 3D drawings, renderings, shadings, engineering 

calculations, space planning, structural design, piping layouts, plant design, project management, etc. 

Examples of CAD software 

- AutoCAD, PRO-Engineer, IDEAS, UNIGRAPHICS, CATIA, Solid Works, etc. 

 

Advantages of CAD 

(i) Detail drawings may be created more quickly and making changes is more efficient than correcting 

drawings drawn manually. 

(ii) It allows different views of the same object and 3D pictorial view, which gives better visualization of 

drawings 

(iii) Designs and symbols can be stored for easy recall and reuse. 

(iv) By using the computer, the drawing can be produced with more accuracy. 

(v) Drawings can be more conveniently filed, retrieved and transmitted on disks and tape. 

(vi) Quick Design Analysis, also Simulation and Testing Possible. 

 

The Coordinate System 

The coordinate system is another method of locating points in the drawing area. It enables us to locate points 

by specifying distances from a fixed reference point. One can locate a point by giving its distance in the 

horizontal direction, vertical direction, measuring along an angle, etc. The coordinate system is available when 

a function requires data input in the form of point locations. You may use it while drawing, editing or any time 

you need to locate a point. The most common coordinate systems are as follows: 

• Ca tesia  oo di ates 

• Pola  oo di ates 

 

Cartesian Coordinates 

Cartesian coordinates is a rectangular system of measurement that enables you to locate points with the help 

of horizontal and vertical coordinates. The horizontal values, called X-coordinates, are measured along the X-

axis. The vertical values, called V-coordinates, are measured along the Y-axis. The intersection of the X- and Y-

axes is called the origin point, which represents the 0,0 location of the coordinate system. 

The positive X values are measured to the right and the positive Y values are measured above the origin point. 

The negative X and Y values are measured to the left and below. To enter a coordinate, you need to enter 

both the X and Y values separated by a comma (X, V). 

 
Fig. 5.43 
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Polar Coordinates 

Polar coordinates allow you to define a point by specifying the distance and the direction from a given point. 

This mode of measurement is quite helpful in working with angles. To draw a line at an angle, you need to 

specify how long a line you want to draw and specify the angle. 

 

The Formats to Enter Coordinates 

Cartesian or polar coordinate values can be entered in two formats: 

• A solute 

• Relative 

Absolute format is a way of measuring distances from a fixed reference location (origin point), which is the 0,0 

location of the coordinate system. Consider this point to be stationary at all times. In some CADD programs 

this point remains visible at the left bottom corner of the drawing area, while in others it is invisible. 

You can use this point as a reference to measure any distance in the drawing. Absolute coordinates are 

primarily used to adjust the alignment of diagrams in a drawing, to align one drawing with another or to make 

plotting adjustments. 

Relative format is a way of measuring distances from the last point entered. All measurements are taken the 

same way as the absolute coordinates, with the only difference being that the relative coordinates are 

measured from the last point entered instead of the origin point. When a point is entered, it becomes the 

reference for entering the next point and so on. This mode of measurement is frequently used for drawing 

because it is always convenient to place the drawing components relative to each other rather than a fixed 

reference point. 

 

Basic drawing commands:  

1. Line 

The Line command is the most frequently used command in a CAD program because lines are the basic 

elements of most drawings. Each straight line requires information as to the placement of the first point (one 

end) and the second point (other end). Generally, you can enter specific coordinates for the endpoints or pick 

the endpoints on screen. 

AutoCAD Example: 

Command: line↵ 

Specify first point: 3, 5↵ (or pick a point on screen) 

Specify next point or [Undo]: 6, 4↵ (or pick a point on screen) 

Specify next point or [Undo]: ↵ 

Command: 

2. Point 

Points define exact coordinate locations. In addition to serving as coordinates for lines and other entities, 

points can also be created as objects in most CAD programs. Points are helpful as a reference for making 

constructions and placing other objects. They can typically be created with the Point command. After entering 

the command, you can enter coordinates or pick a location on screen. 

Most CAD programs provide different visibility modes for displaying points on screen. For example, you can 

display points as small crosses or boxes. 

AutoCAD Example: 

Command: point↵ 

Current point modes: PDMODE = 0 PDSIZE = 0.0000 

Specify a point: 3,0↵ (or pick a point on screen) 

Command: 
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3. Circle 

The Circle command automates the creation of a circle object. Instead of drawing several small straight-line 

segments to approximate a circle, this command draws an object based on the mathematical definition of a 

circle. 

Most CAD software allows you to select from several common methods of defining a circle. 

These methods include: 

• Ce te  a d adius. 
• Ce te  a d dia ete . 
• Th ee poi ts o  the i le. 
• T o poi ts o  the i le. 
• ‘adius a d t o li es o  t o i les to hi h the i le should e ta ge t. 
AutoCAD Example: 

Command: circle↵ 

Specify center point for circle or [3P/2P/Ttr (tan tan radius)]: 0, 0↵ (or pick a center point on screen) 

Specify radius of circle or [Diameter]: diameter↵ 

Specify diameter of circle: 4↵ (or pick a point on the circle on screen) 

Command: 

 

4. Arc 

An arc is a portion of a circle. Just as the Circle command automates the creation of a circle, the Arc command 

automates the creation of an arc, Figure. Most CAD software allows you to select from several methods of 

defining an arc. Examples include: 

• Th ee poi ts o  the a . 
• “ta ti g poi t, e te , a d e dpoi t. 
• “ta ti g poi t, e te , a d i luded a gle. 
• “ta ti g poi t, e te , a d le gth of ho d. 
• “ta ti g poi t, e dpoi t, a d adius. 
• “ta ti g poi t, e dpoi t, a d i luded a gle. 
• “tarting point, endpoint, and a starting direction. 

AutoCAD Example: 

Command: arc↵ 

Specify start point of arc or [Center]: 0,–2↵ (or pick a point on screen) 

Specify second point of arc or [Center/End]: 0,2↵ (or pick a point on screen) 

Specify end point of arc: –2,0↵ (or pick a point on screen) 

Command: 

 

5. Spline 

A spline is a smooth curve that passes through a series of points. Usually, the points can be edited to change 

the fit  of the u e afte  eati g the spli e. This p o ides g eate  a u a  fo  approximating irregular 

curves and other shapes that are difficult to draw as arcs. 

Splines are drawn with the Spline command. There are two common ways to create splines. One way is to pick 

or enter points to establish control points along a curve. Another method is to convert a series of existing lines 

into a spline. 

AutoCAD Example: 

Command: spline↵ 

Specify first point or [Object]: 2,3↵ 

Specify next point: 5,4↵ 

Specify next point or [Close/Fit tolerance] <start tangent>: 8,3↵ 

Specify next point or [Close/Fit tolerance] <start tangent>: ↵ 

Specify start tangent: ↵ (or pick a point to specify the beginning direction of the curve) 
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Specify end tangent: ↵ (or pick a point to specify the ending direction of the curve) 

Command: 

 

6. Ellipse 

An ellipse is a closed circular object with an oval shape. The arcs making up the shape are defined by the 

intersection of a major axis and minor axis. The axes intersect at the center point of the object and divide the 

ellipse into four quadrants. The Ellipse command draws the shape automatically based on points specified for 

the major and minor axis endpoints. Ellipses can be drawn by several methods. 

One method is to locate the two axes by selecting two endpoints of one axis and one endpoint of the other 

a is. A othe  ethod is to lo ate the ellipse s e te , a d the  spe if  o e e dpoi t of ea h a is. A thi d 
ethod is to pi k the ellipse s ajo  a is e dpoi ts a d the  e te  a otatio  a gle. 

AutoCAD Example: 

Command: ellipse↵ 

Specify axis endpoint of ellipse or [Arc/Center]: 4,4↵ 

Specify other endpoint of axis: 8,4↵ 

Specify distance to other axis or [Rotation]: 6,5↵ 

Command: 

 

7. Rectangle 

A square or rectangle can be drawn using the Line command. However, the Rectangle command automates 

the process of creating a square or rectangle, Figure. Most CAD software provides at least two methods for 

constructing a rectangle. These are specifying the width and height of the rectangle or specifying opposite 

corners of the rectangle. 

AutoCAD Example: 

Command: rectangle↵ 

Specify first corner point or [Chamfer/Elevation/Fillet/Thickness/Width]: 1,5↵ (or pick a point on screen) 

Specify other corner point or [Area/Dimensions/Rotation]: 6,3↵ (or pick a point on screen) 

Command: 

 

8. Polygon 

The Polygon command automates the construction of a regular polygon. A regular polygon is an object with 

sides of equal length and included angles. The Polygon command can create an object with three or more 

sides. A common approach used by many CAD programs is to either inscribe the polygon within a circle or 

circumscribe it about a circle. The information required in these instances includes the radius of the circle, 

method desired, and number of sides for the polygon.  

Another method available in some CAD programs is to define the end points of one side of the polygon. The 

software generates the remaining sides to create a regular polygon. 

AutoCAD Example: 

Command: polygon↵ 

Enter number of sides <4>: 5↵ 

Specify center of polygon or [Edge]: 1,5↵ (or pick a point on screen)  

Enter an option [Inscribed in circle/Circumscribed about circle] <I>: c↵ 

Specify radius of circle: 2↵ 

Command: ↵ 

POLYGON Enter number of sides <5>: 5↵ 

Specify center of polygon or [Edge]: 6,5↵ (or pick a point on screen) 

Enter an option [Inscribed in circle/Circumscribed about circle] <C>: i↵ 

Specify radius of circle: 2↵ 

Command: 
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9. Text 

You can add text to a drawing using the Text command. This is important for placing notes, specifications, and 

other information on a drawing. Most CAD packages provide several standard text fonts to choose from. Text 

generally can be stretched, compressed, obliqued, or mirrored. Placement can be justified left, right, or 

centered. Text can also be placed at angles. 

AutoCAD Example: 

Command: mtext↵ 

Cu e t te t st le: “ta da d  Te t height: .  

Specify first corner: 2,3↵ (or pick a point on screen) 

Specify opposite corner or [Height/Justify/Line spacing/Rotation/Style/Width]: 9,5↵ (or pick a point on screen) 

(enter the text in the text boundary that appears and then pick the OK button) 

Command: 

 

10. Hatch 

Hatching is a fundamental part of drafting. In both mechanical and architectural drafting, hatching is used in 

section views to show cutaway parts and to represent specific materials. Hatching is also used on pictorial 

drawings to represent surface texture or other features. 

The Hatch command is used to hatch an area of a drawing. Areas to be hatched are selected with the pointing 

device and elements within the boundary can be excluded, if desired. Most CAD software includes several 

standard hatch patterns for use with the command. Some programs also provide other types of fill patterns, 

such as color gradients. In addition, most CAD software allows you to add more patterns and define your own. 

AutoCAD Example: 

Command: hatch↵ 

(In the Hatch and Gradient dialog box, select a pattern. Then, select the Add: Pick points or Add: Select 

objects button. When the dialog box is temporarily hidden, select internal points or pick objects to hatch. 

Then, press [Enter] to redisplay the dialog box. Pick the OK button to apply the hatch.) 

Command: 

 

Editing Commands:  

Editing commands allow you to modify drawings. Inquiry commands are designed to list the database records 

for selected objects and calculate distances, areas, and perimeters. Common editing and inquiry commands 

described in this section include: Erase, Undo, Move, Copy, Mirror, Rotate, Fillet, Chamfer, Trim, Extend, 

Array, Scale, List, Distance, and Area.  

 

1. Erase 

The Erase command permanently removes selected objects from the drawing. Many CAD programs provide a 

sele t  optio  i  the o a d that allo s ou to sele t the o je ts to e ase. Also, so e p og a s p o ide a 

last  optio  that e ases the last o je t d a . 
Command: erase↵ 

Select objects: last↵ 

1 found 

Select objects: ↵ (or pick other objects on screen) 

Command: 

 

2. Undo 

The Undo command reverses the last command. If the last command was Erase, the objects that were deleted 

a e esto ed. You a  se ue tiall  step a k th ough p e ious o a ds, ut ou a ot ju p  a o a d 
in the sequence. Certain limits are usually applied to this command. 

AutoCAD Example: 

Command: erase↵ 
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Select objects: last↵ 

1 found 

Select objects: ↵ (the last object drawn is erased) 

Command: undo↵ 

Current settings: Auto = On, Control = All, Combine = Yes 

Enter the number of operations to undo or [Auto/Control/Begin/End/Mark/Back] <1>: ↵ 

ERASE (the erased object is restored) 

Command: 

 

3. Move 

The Move command allows one or more objects to be moved from the present location to a new one without 

changing their orientation or size. Generally, you must pick a starting point and a destination point. Relative 

displacement is often used for this operation. With relative displacement, you pick any starting point. Then, 

you specify a displacement from that point in terms of units, or units and an angle. 

AutoCAD Example: 

Command: move↵ 

Select objects: (pick any number of objects using the cursor) 

Select objects: ↵ 

Specify base point or [Displacement] <Displacement>: (pick any point on screen) 

Specify second point or <use first point as displacement>: @2,3 (the @ symbol specifies relative displacement; 

the object will be moved 2 units on the X axis and 3 units on the Y axis) 

Command: 

 

4. Copy 

The Copy command usually functions in much the same way as the Move command. However, it is used to 

place copies of the selected objects at the specified location without altering the original objects. Many CAD 

programs offer a ultiple  optio  ith this o a d. This option is sometimes the default option and allows 

multiple copies of the selected objects to be placed in sequence. 

AutoCAD Example: 

Command: copy↵ 

Select objects: (select the objects to copy) 

Select objects: ↵ 

Specify base point or [Displacement] <Displacement>: (enter coordinates or pick a point to use as the first 

point of displacement) 

Specify second point or <use first point as displacement>: (enter coordinates or pick a second point of 

displacement for the first copy) 

Specify second point or [Exit/Undo] <Exit>: (enter coordinates or pick a second point of displacement for the 

second copy) 

Specify second point or [Exit/Undo] <Exit>: (enter coordinates or pick a second point of displacement for the 

third copy) 

Specify second point or [Exit/Undo] <Exit>: ↵ 

Command: 

 

5. Mirror 

The Mirror command draws a mirror image of an existing object about a centerline. This command is 

especially useful when creating symmetrical objects. The Mirror command in most CAD programs allows you 

to either keep or delete the original object during the operation. The mirror line can generally be designated. 

AutoCAD Example: 

Command: mirror↵ 

Select objects: (select the objects to mirror) 

Downloaded from  be.rgpvnotes.in

Page no: 27 Follow us on facebook to get real-time updates from RGPV

https://be.rgpvnotes.in
https://www.facebook.com/rgpvnotes.in
https://be.rgpvnotes.in


Select objects: ↵ 

Specify first point of mirror line: (enter coordinates or pick an endpoint of the line about which to reflect the 

objects) 

Specify second point of mirror line: (enter coordinates or pick the second endpoint of the line about which to 

reflect the objects) 

Erase source objects? [Yes/No] <N>: n↵ 

Command: 

 

6. Rotate 

The Rotate command is used to alter the orientation of objects on the drawing. Typically, you must specify a 

center for the rotation. This command is perhaps one of the most used editing commands. 

AutoCAD Example: 

Command: rotate↵ 

Current positive angle in UCS: 

ANGDIR=counterclockwise ANGBASE=0 

Select objects: (pick the objects to rotate) 

Select objects: ↵ 

Specify base point: (enter coordinates or pick a point about which to rotate the objects) 

Specify rotation angle or [Copy/Reference]: <0>: (enter an angle or drag the cursor to the desired rotation) 

Command: 

 

7. Scale 

The size of existing objects can be changed using the Scale command. When using the Scale command, most 

CAD programs require you to specify a base point for the operation. This point is generally on the object, often 

the center of the object or a reference corner. 

In CAD programs with parametric modeling capability, you can change the base size parameter, or any other 

parameter, of the object without using the Scale command. For example, you can scale a ∅5 circle up by 50% 

by simply changing its diameter to 7.5 without using the Scale command. 

AutoCAD Example: 

Command: scale↵ 

Select objects: (pick the objects to scale) 

Select objects: ↵ 

Specify base point: (enter coordinates or select a point about which the objects will be scaled) 

Specify scale factor or [Copy/Reference] <1.0000>: 1.5↵ 

Command: 

 

8. Fillet 

A fillet is a smoothly fitted internal arc of a specified radius between two lines, arcs, or circles. A round is just 

like a fillet, except it is an exterior arc. Most manufactured parts, including those for architectural applications, 

have some fillets or rounds. The Fillet command is used to place fillets and rounds onto the drawing. After 

drawing the curve, the command trims the original objects to perfectly meet the curve. 

AutoCAD Example: 

Command: fillet↵ 

Current settings: Mode = TRIM, Radius = 0.2500 

Select first object or [Undo/Polyline/Radius/Trim/Multiple]: radius↵ 

Specify fillet radius <0.2500>: .50↵ 

Select first object or [Undo/Polyline/Radius/Trim/Multiple]: (select one of the two objects between which the 

fillet or round is to be placed) 

Select second object or shift-select to apply corner: (select the second of the two objects between which the 

fillet or round is to be placed) 
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Command: 

 

9. Chamfer 

The Chamfer command is very similar to the Fillet command. However, instead of a curve, a straight line is 

placed between the chamfered lines. Just as with the Fillet command, the original lines are trimmed to meet 

the straight line (chamfer). Depending on the CAD program, this command may require that the two objects 

to be chamfered are lines, not arc segments. 

AutoCAD Example: 

Command: chamfer↵ 

(TRIM mode) Current chamfer Dist1 = 0.5000, Dist2 = 0.5000 

Select first line or [Undo/Polyline/Distance/Angle/Trim/Method/Multiple]: distance↵ 

Specify first chamfer distance <0.5000>: .25↵ 

Specify second chamfer distance <0.2500>: ↵ 

Select first line or [Undo/Polyline/Distance/Angle/Trim/Method/Multiple]: (pick the first line to chamfer) 

Select second line or shift-select to apply corner: (pick the second line to chamfer) 

Command: 

 

10. Trim 

The Trim command is used to shorten a line, arc, or other object to its intersection with an existing object. The 

object that establishes the edge you are trimming to is called a cutting edge. The cutting edge is defined by 

one or more objects in the drawing. Some CAD programs allow you to trim objects without specifying a cutting 

edge. In this case, the nearest intersection is used for the trim operation. 

Most CAD programs place limitations on which types of objects can be trimmed. In addition, there are usually 

only certain types of objects that can be used as boundary edges. 

AutoCAD Example: 

Command: trim↵ 

Current settings: Projection=UCS, Edge=Extend 

“ele t utti g edges… 

Select objects or <select all>: (pick a cutting edge) 

1 found 

Select objects: ↵ 

Select object to trim or shift-select to extend or [Fence/Crossing/Project/Edge/erase/Undo]: (select the object 

to trim) 

Select object to trim or shift-select to extend or [Fence/Crossing/Project/Edge/erase/Undo]: ↵ 

Command: 

 

11. Extend 

Extending an object lengthens the object to end precisely at an edge called a boundary edge. The Extend 

command sequence is similar to the Trim command sequence. The boundary edge is defined by one or more 

objects in the drawing. There are usually limitations on which types of objects can be extended or used as 

boundary edges. 

AutoCAD Example: 

Command: extend↵ 

Cu e t setti gs: P oje tio =UC“, Edge=E te d “ele t ou da  edges… 

Select objects or <select all>: (pick the objects to use as a boundary)  

1 found 

Select objects: ↵ 

Select object to extend or shift-select to trim or [Fence/Crossing/Project/Edge/Undo]: (select the objects to 

extend to the boundary) 

Select object to extend or shift-select to trim or [Fence/Crossing/Project/Edge/Undo]: ↵ 
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Command: 

 

12. Array 

The Array command is essentially a copy function. It makes multiple copies of selected objects in a rectangular 

or circular (polar) pattern. See Figure CAD programs that have 3D drawing capability typically have an option 

of the Array command to create arrays in 3D. 

To create a rectangular array, you typically select the object(s) to array, specify the number of rows, specify 

the u e  of olu s, a d the  e te  dista e o  offset  alues fo  the spa i g of the o s a d olu s. I  
Figure (A), the highlighted bolt head was arrayed to create a pattern of two rows and three columns. An offset 

value of 2.0 (equal to the spacing between objects) was used for both the row and column distances. 

To create a polar array, you typically select the object(s) to array, specify a center point about which to array 

the object(s), enter the number of objects in the array, and enter an angular rotation value. In Figure (B), the 

highlighted circle was arrayed about the center point of the part in a 360° pattern, with a total of 12 objects 

specified. 

AutoCAD Example: 

Command: -array↵ (If you enter the command without the hyphen, the array settings are made in a dialog 

box.) 

Select objects: (pick the objects to array) 

Select objects: ↵ 

Enter the type of array [Rectangular/Polar] <P>: r↵ 

Enter the number of rows (---) <1>: 2↵ 

Enter the number of columns (|||) <1>: 3↵ 

Enter the distance between rows or specify unit cell (---): 2↵ 

Specify the distance between columns (|||): 2↵ 

Command: -array↵ 

Select objects: (pick the objects to array) 

Select objects: ↵ 

Enter the type of array [Rectangular/Polar] <R>: p↵ 

Specify center point of array or [Base]: (pick a point about which the objects will be arrayed) 

Enter the number of items in the array: 12↵ 

Specify the angle to fill (+=ccw, –=cw) <360>: ↵ 

Rotate arrayed objects? [Yes/No] <Y>: n↵ 

Command: 

     
Fig. 5.44 (A) 

    
Fig. 5.45 (B) 

 

Display Commands:  

Display control commands are used to control how a drawing is displayed on screen. These commands are 

used to control the position and magnification of the screen window, save views for later use, and redraw or 

lea  up  the screen. Commands covered in this section that are common to CAD packages include Zoom, 

Pan, View, and Redraw/Regenerate. 
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1. Zoom 

The Zoom command increases or decreases the magnification factor, which results in a change in the apparent 

size of objects on screen. However, the actual size of the objects does not change. You can think of this as 

using the zoom feature on a video camera or set of binoculars. Zoom may be the most-used display control 

command. Generally, the Zoom command has several options that may include zooming to the drawing limits 

or extents, dynamically zooming, and zooming by a magnification factor. 

AutoCAD Example: 

Command: zoom↵ 

Specify corner of window, enter a scale factor (nX or nXP), or 

[All/Center/Dynamic/Extents/Previous/Scale/Window/Object] <real time>: .5↵ (the magnification factor is 

reduced by 50%) 

Command: ↵ 

ZOOM Specify corner of window, enter a scale factor (nX or nXP), or 

[All/Center/Dynamic/Extents/Previous/Scale/Window/Object] <real time>: previous↵ (the previous 

magnification factor is restored) 

Command: 

 

2. Pan 

The Pan command moves the drawing in the display window from one location to another. It does not change 

the magnification factor. If you think of the drawing as being on a sheet of paper behind the screen, panning is 

moving the sheet so a different part of the drawing can be seen. The Pan command is useful when you have a 

magnification factor that you like, but the e a e o je ts that a e off  the s ee . 
AutoCAD Example: 

Command: pan↵ 

Press ESC or ENTER to exit, or right-click to display shortcut menu. 

This is AutoCAD s eal ti e  pa  fu tio ; pi k, hold, and drag to pan the drawing; then press [Enter] or [Esc] 

to end the command.) 

Command: 

 

3. View 

When constant switching back and forth between views and magnification factors on a large drawing is 

required, the View command can be used to speed the process. This command allows you to save a 

s apshot  of the u e t d a i g displa . The s apshot  i ludes the ie  a d the ag ifi atio  fa to . You 
can then save the view and quickly recall it later. This can be much faster than zooming and panning to return 

to the desired view. 

AutoCAD Example: 

(Pan and zoom the drawing so the desired view is displayed.) 

Command: view↵ 

(The View Manager dialog box is displayed; pick the New… button and enter a name in the New View dialog 

box that is displayed. Then close both dialog boxes.) 

Command: 

 

4. Redraw/Regenerate 

The Redraw o a d lea s up  the displa   e o i g a ke  lips, et . “o e o a ds auto ati all  
redraw the screen, as when a grid is removed or visible layers are changed. However, sometimes it is useful to 

request a redraw when other operations are being performed. The Regenerate command forces the program 

to recalculate the objects in the entire drawing and redraw the screen. This operation takes longer than 

Redraw, especially on large or complex drawings. 

AutoCAD Example: 

Command: regen↵ Regenerating model. 
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Command: 

 

Dimensioning Commands 

One of the advantages of using CAD is automated dimensioning. In almost all drafting applications, the 

drawing must be dimensioned to show lengths, distances, and angles between features on the objects (parts). 

There are five basic types of dimensioning commands. These are Linear, Angular, Diameter, Radius, and 

Leader. 

A linear dimension measures a straight line distance. The distance may be horizontal, vertical, or at an angle. 

Typically, you have several choices on how the dimension text is placed. The text may be aligned with the 

dimension lines, always horizontal on the drawing, or placed at a specified angle. In architectural drafting, 

dimension text for a linear dimension is never perpendicular to the dimension line.  

An angular dimension measures the angle between two nonparallel lines. The lines can be actual objects or 

imaginary lines between an origin and two endpoints. Typically, you have the same options for text placement 

as with linear dimensions. 

Diameter and radius dimensions are very similar. A diameter dimension measures the distance across a circle 

through its center. A radius dimension measures the distance from the center of an arc to a point on that arc. 

A radius dimension can also be used for a circle, but it is not typically used in this manner.  

A leader is used to provide a specific or local note. A leader consists of an arrowhead (in some form), a leader 

line, and the note. Often, an optional shoulder is placed on the end of the leader before the note. 

AutoCAD Example: 

Command: dim↵ 

Dim: horizontal↵ 

Specify first extension line origin or <select object>: (pick the first endpoint of the horizontal distance) 

Specify second extension line origin: (pick the second endpoint of the horizontal distance) 

Specify dimension line location or [Mtext/Text/Angle]: (drag the dimension to the correct location) 

Enter dimension text <15.500>: (enter a value for the dimension text or press [Enter] to accept the default 

actual distance) 

Dim: vertical↵ 

Specify first extension line origin or <select object>: (pick the first endpoint of the vertical distance) 

Specify second extension line origin: (pick the second endpoint of the vertical distance) 

Specify dimension line location or [Mtext/Text/Angle]: (drag the dimension to the correct location) 

Enter dimension text <6.000>: (enter a value for the dimension text or press [Enter] to accept the default 

actual distance) 

Dim: (press [Esc] to exit dimension mode) 

Command:  
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We hope you find these notes useful. 

You can get previous year question papers at  

https://qp.rgpvnotes.in . 

 

If you have any queries or you want to submit your 

study notes please write us at 

rgpvnotes.in@gmail.com 
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