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Engineering Graphics (BT 1005) 

 

Unit III 

Projection of planes and solids: Projection of Planes like circle and polygons in different positions; Projection 

of polyhedrons like prisms, pyramids and solids of revolutions like cylinder, cones in different positions. 

 

Projection of Planes 

A plane figure has two dimensions viz. the length and breadth. It may be of any shape such as triangular, 

square, pentagonal, hexagonal, circular etc. The possible orientations of the planes with respect to the 

principal planes H.P. and V.P. of projection are: 

1. Plane parallel to one of the principal planes and perpendicular to the other, 

2. Plane perpendicular to both the principal planes, 

3. Plane inclined to one of the principal planes and perpendicular to the other, 

4. Plane inclined to both the principal planes. 

 

1. Plane parallel to one of the principal planes and perpendicular to the other: 

When a plane is parallel to V.P the front view shows the true shape of the plane. The top view appears as a 

line parallel to XY. Fig. 3.1 (a) shows the projections of a square plane ABCD, when it is parallel to V.P. and 

perpendicular to H.P. The distances of one of the edges above H.P. and from the V.P. are denoted by d1 and d2 

respectively. 

Fig. 3.1 (b) shows the projections of the plane. Fig. 3.1 (c) shows the projections of the plane, when its edges 

are equally inclined to H.P. 

Fig. 3.1 (d) shows the projections of a circular plane, parallel to H.P and perpendicular to V.P. 

     
(a)      (b)    (c) 

 

 
(d) 

Fig. 3.1 
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2. Plane perpendicular to both H.P and V.P. 

When a plane is perpendicular to both H.P. and V.P, the projections of the plane appear as straight lines. Fig. 

3.2 shows the projections of a rectangular plane ABCD, when one of its longer edges is parallel to H.P. Here, 

the lengths of the front and top views are equal to the true lengths of the edges. 

 

    
(a)      (b) 

Fig. 3.2 

 

3. Plane inclined to one of the principal planes and perpendicular to the other 

a) Plane inclined to H.P. and perpendicular to V.P.: 

When a plane is inclined to one plane and perpendicular to the other, the projections are obtained in two 

stages. 

Problem: Projections of a pentagonal plane ABCDE, inclined at θ to H.P and perpendicular to V.P. and resting 

on one of its edges on H.P. 

Construction: 

Stage 1 Assume the plane is parallel to H.P (lying on H.P) and perpendicular to V.P. 

1. Draw the projections of the pentagon ABCDE, assuming the edge AE perpendicular to V.P. a e  b1 d1 c1  on 

XY is the front view and ab1c1d1e is the top view. 

Stage II Rotate the plane (front view) till it makes the given angle with H.P. 

2. Rotate the front view till it makes the given angle θ with XY which is the final front view. 

3. Obtain the final top view abcde by projection. 

 
Fig. 3.3 Plane inclined to H.P. and perpendicular to V.P. 

 

 

 

 

Downloaded from  be.rgpvnotes.in

Page no: 2 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


b) Plane inclined to V.P. and perpendicular to H.P.: 

 
Fig. 3.4 Plane inclined to V.P. and perpendicular to H.P. 

 

4. Plane inclined to both H.P and V.P 

If a plane is inclined to both H.P and V.P, it is said to be an oblique plane. Projections of oblique planes are 

obtained in three stages. 

Construction: 

Stage I: Assume the plane is parallel to H.P and a shorter edge of it is perpendicular to V.P. 

1. Draw the projections of the plane. 

Stage II: Rotate the plane till it makes the given angle with H.P. 

2. Redraw the front view, making given angle θ ith XY a d the  p oje t the top ie . 
Stage III: ‘otate the pla e till its sho te  edge akes the gi e  a gle Φ ith V.P. 

. ‘ed a  the top ie  a ed su h that the sho te  edge ad is i li ed to XY  Φ. 
4. Obtain the final front view aIbIcIdI, by projection. 

 
Fig. 3.5 Plane inclined to both the planes 

 

 

 

Downloaded from  be.rgpvnotes.in

Page no: 3 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


Solid: 

A solid has three dimensions, the length, breadth and thickness or height. A solid may be represented by 

orthographic views, the number of which depends on the type of solid and its orientation with respect to the 

planes of projection. Solids are classified into two major groups. (i) Polyhedra and (ii) Solids of revolution 

 

Classification of Solids: 

1. Polyhedra 

Polyhedra are defined as a solid bounded by plane surfaces called faces. They are: 

(i) Regular polyhedra 

(ii) Prisms and  

(iii) Pyramids 

 

(i) Regular Polyhedra 

A polyhedron is said to be regular if its surfaces are regular polygons. The following are some of the regular 

polyhedra. 

       
(a) Tetrahedron   (b) Hexahedron (cube)   (c) Octahedron 

     
(d) Dodecahedron    (d) Icosahedron 

Fig. 3.6 

 

(a) Tetrahedron: It consists of four equal faces, each one being a equilateral triangle. 

(b) Hexahedron (cube): It consists of six equal faces, each a square. 

(c) Octahedron: It has eight equal faces, each an equilateral triangle. 

(d) Dodecahedron: It has twelve regular and equal pentagonal faces. 

(e) Icosahedron: It has twenty equal, equilateral triangular faces. 

 

(ii) Prisms 

A prism is a polyhedron having two equal ends called the bases parallel to each other. The two bases are 

joined by faces, which are rectangular in shape. The imaginary line passing through the centers of the bases is 

called the axis of the prism.  

A prism is named after the shape of its base. For example, a prism with square base is called a square prism, 

the one with a pentagonal base is called a pentagonal prism, and and so on (Fig. 3.7) The nomenclature of the 

prism is given in Fig. 3.8. 
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(a) Cube     (b)Right prism   (c)Right rectangular Prism 

    
    (d) Right pentagonal prism  (e) Hexagonal prism 

Fig. 3.7 

 
Fig.  3.8 Nomenclature of a Square Prism 

 

(iii) Pyramids 

A pyramid is a polyhedron having one base, with a number of isosceles triangular faces, meeting at a point 

called the apex. The imaginary line passing through the centre of the base and the apex is called the axis of the 

pyramid. 

The pyramid is named after the shape of the base. Thus, a square pyramid has a square base and pentagonal 

pyramid has pentagonal base and so on (Fig. 3.9). The nomenclature of a pyramid is shown in Fig. 3.10. 

        
(a) Triangular   (b) Square   (c) Pentagonal   (d) Hexagonal 

Fig.3.9 
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Fig.  3.10 Nomenclature of a Square Pyramid 

 

2. Solids of Revolution 

If a plane surface is revolved about one of its edges, the solid generated is called a solid of revolution. The 

examples are (i) Cylinder, (ii) Cone, (iii) Sphere 

 

Frustums and Truncated Solids 

If a cone or pyramid is cut by a section plane parallel to its base and the portion containing the apex or vertex 

is removed, the remaining portion is called frustum of a cone or pyramid 

   
(a) Cylinder      (b) Cone 

 
(c) Sphere 

Fig. 3.11 Solid of Revolution 
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Fig. 3.12 Frustum of a Solid and Truncated Solids 

 

Prisms (problem) Position of a Solid with Respect to the Reference Planes 

The position of solid in space may be specified by the location of the axis, base, edge, diagonal or face with the 

principal planes of projection. The following are the positions of a solid considered. 

1. Axis perpendicular to one of the principal planes. 

2. Axis parallel to both the principal planes. 

3. Axis inclined to one of the principal planes and parallel to the other. 

4. Axis inclined to both the principal planes. 

 

The position of solid with reference to the principal planes may also be grouped as follows: 

1. Solid resting on its base. 

2. Solid resting on anyone of its faces, edges of faces, edges of base, generators, slant edges, etc. 

3. Solid suspended freely from one of its comers, etc. 

 

1. Axis perpendicular to one of the principal planes 

A) Axis perpendicular to H. P. 

When the axis of a solid is perpendicular to one of the planes, it is parallel to the other. Also, the projection of 

the solid on that plane will show the true shape of the base. 

When the axis of a solid is perpendicular to H.P, the top view must be drawn first and then the front view is 

projected from it. Similarly when the axis of the solid is perpendicular to V.P, the front view must be drawn 

first and then the top view is projected from it. 

Problem: Draw the projections of a cube of 35 mm side, resting on one of its faces (bases) on H.P., such that 

one of its vertical faces is parallel to and 10 mm in front of V.P. 

Construction: Above figure shows the cube positioned in the first quadrant. 

1. Draw the top view such that one of its edges is 10mm below XY. 

2. Obtain the front view by projection, keeping one of its bases on XY. 

Note: (i) For the cube considered ABCD is the top base and 1234 the bottom base, (ii) Fig. 3.13 c shows the 

projections of a cube, resting on one of its bases on H.P. such that an edge of its base is inclined at 30° to V.P. 
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(a)     (b)     (c) 

Fig. 3.13 

 

B) Axis perpendicular to V. P. 

Problem: A square prism with side of base 35 mm and axis 50 mm long, lies with one of its longest edges on 

H.P such that its axis is perpendicular to V.P. Draw the projections of the prism when one of its rectangular 

faces containing the above longer edge is inclined at 30° to H.P., 

Construction: 

 
Fig. 3.14 

 

1. Draw the front view which is a square of 35mm such that one of its corners is on XY and a side passing 

through it is making 30° with XY. 

2. Obtain top view by projection, keeping the length as 50mm. 

Note: The distance of the base nearer to V.P is not given in the problem. Hence, the top view may be drawn 

keeping the base nearer to XY at any convenient distance. 

 

2. Axis parallel to both the principal planes 

When the axis of solid is parallel to both the planes, neither the front view nor the top view reveal the true 

shape of the base. In such case, the side view must be drawn first which shows the true shape of the base. The 

front and top view are then projected from the side view. 
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Problem: Hexagonal prism with side of base 25 mm and axis 60 mm long is lying on one of its rectangular faces 

on HP. Draw the projections of the prism when its axis is parallel to both HP and V.P. 

Construction: 

1. Draw the right side view of the hexagon, keeping an edge on XY. 

2. Draw the second reference line X1Y1 perpendicular to XY and to the right of the above view at any 

convenient location. 

3. Obtain the front view by projection, keeping its length equal to 60 mm. 

4. Obtain the top view by projecting the above views. 

 
Fig. 3.15 

 

3. Axis inclined to one of the principal planes and parallel to the other: 

A) Axis inclined to H.P. and parallel to V.P. 

When the axis of a solid is inclined to any plane, the projections are obtained in two stages. In the first stage, 

the axis of the solid is assumed to be perpendicular to the plane to which it is actually inclined and the 

projections are drawn. In second stage, the position of one of the projections is altered to satisfy the given 

condition and the other view is projected from it. This method of obtaining the projections is known as the 

change of position method. 

Problem: A pentagonal prism with side of base 30 mm and axis 60 mm long is resting with an edge of its base 

on HP, such that the rectangular face containing that edge is inclined at 60° to HP. Draw the projections of the 

prism when its axis is parallel to V.P. 

Construction: 

 
Fig. 3.16 
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Stage 1 

Assume that the axis is perpendicular to H.P. 

1. Draw the projections of the prism keeping an edge of its base perpendicular to V.P.  

Stage 2 

1. Rotate the front view so that the face containing the above edge makes the given angle with the H.P. 

2. Redraw the front view such that the face containing the above edge makes 60° with XY. This is the final 

front view. 

3. Obtain the final top view by projection. 

Note: For completing the final projections of the solids inclined to one or both the principal planes, the 

following rules and sequence may be observed. 

(i) Draw the edges of the visible base. The base is further away from XY in one view will be fully visible in the 

other view. 

(ii) Draw the lines corresponding to the longer edges of the solid, keeping in mind that the lines passing 

through the visible base are invisible. 

(iii) Draw the edges of the other base. 

 

B) Axis inclined to V.P. and parallel to H.P. 

Problem: A pentagonal prism with side of base 25 mm and axis 50 mm long lies on one of its faces on H.P., 

such that its axis is inclined at 45° to V.P. Draw the projections. 

Construction: 

1. Assuming that the axis is perpendicular to V.P, draw the projections keeping one side of the pentagon 

coinciding with XY. 

2. Redraw the top view so that the axis is inclined at 45° to XY. This is the final top view. 

3. Obtain the final front view by projection. 

 
Fig. 3.17 

 

4. Axis inclined to both the principal planes 

A solid is said to be inclined to both the planes when (i) the axis is inclined to both the planes, (ii) the axis is 

inclined to one plane and an edge of the base is inclined to the other. In this case the projections are obtained 

in three stages. 

Stage I 

Assume that the axis is perpendicular to one of the planes and draw the projections. 

Stage II 

Rotate one of the projections till the axis is inclined at the given angle and project the other view from it. 
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State III 

Rotate one of the projections obtained in Stage II, satisfying the remaining condition and project the other 

view from it. 

 

Problem: A square prism with side of base 30 mm and axis 50 mm long has its axis inclined at 60° to H.P., on 

one of the edges of the base which is inclined at 45° to V.P.  

Construction: 

1. Draw the projections of the prism assuming it to be resting on one of its bases on H.P. with an edge of it 

perpendicular to V.P. 

2. Redraw the front view such that the axis makes 60° with XY and project the top view from it. 

3. Redraw the top view such that the edge on which the prism is resting on H.P is inclined at 45° to XY. This is 

the final top view. 

4. Obtain the final front view by projection. 

 
Fig. 3.18 

 

Pyramids 

1. Axis perpendicular to one of the principal planes 

A) Axis perpendicular to H. P. 

Problem: A square pyramid with side of base 30 mm and axis 50 mm long is resting with its base on HP. Draw 

the projections of the pyramid when one of its base edges is parallel to V.P. The axis of the pyramid is 30 mm 

in front of V.P. 

Construction: 

1. Draw the top view, a square, keeping its centre at 30mm from XY and with an edge parallel to XY. 

2. Obtain the front view by projection keeping the height equal to 5O mm and the base lying on XY. 
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Fig. 3.19 

 

B) Axis perpendicular to V. P. 

Problem: Draw the projections of a pentagonal pyramid of side of base 30mm and axis 50mm long when its 

axis is perpendicular to V.P. and an edge of its base is perpendicular to H.P 

Construction: 

1. Draw the front view of the pyramid which is a pentagon, keeping one of its side perpendiculars to XY. 

2. Obtain the top view by projection keeping the axis length equal to 50 mm. 

 
Fig. 3.20 

 

2. Axis parallel to both the principal planes 

Problem: A pentagonal pyramid with side of base 30 mm and axis 60 mm long rests with an edge of its base 

on HP such that its axis is parallel to both HP and V.P. Draw the projection of the solid. 

Construction: 

1. Draw the projections of the pyramid with its base on H.P and an edge of the base (BC) perpendicular to V.P. 

2. Redraw the front view such that b(c) lies on XY and the axis is parallel to XY which is the final front view. 

3. Obtain the final top view by projection. 
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Fig. 3.21 

 

3. Axis inclined to one of the principal planes and parallel to the other: 

Problem: A pentagonal pyramid with side of base 25 and axis 50mm long is resting on one of its faces on HP 

such that its axis is parallel to V.P. Draw the projections. 

Construction: 

1. Assuming the axis is perpendicular to H.P draw the projections keeping one edge of the base perpendicular 

to V.P. 

2. Redraw the front view so that the line o
l
-c(d) representing the slant face, coincides with XY. This is the final 

front view. 

3. Obtain the final top view by projection. 

 
Fig. 3.22 

 

Cone and cylinder 

Problem: Draw the projection of a cone of base 40 mm diameter, axis 60 mm long when it is resting with its 

base on H.P. 

Construction: 

1. Draw the reference line XY and locate 0 at a convenient distance below it. 

2. With centre O and radius 20 mm draw a circle forming the top view. 

3. Obtain the front view by projection, keeping the height equal to 60 mm and the base coinciding with XY. 
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Fig. 3.23 

 

Problem: A cone with base 30 mm diameter and axis 45 mm long lies on a point of its base on V.P. such that 

the axis makes an angle 45° with V.P. Draw the projections of the cone. 

Construction: 

1. Draw the projections of the cone assuming that the cone is resting with its base on V.P. 

2. Divide the circle into a number of equal parts and draw the corresponding generators in the top view. 

3. Redraw the top view so that the axis makes 45° with XY. This is the final top view. 

4. Obtain the final view by projection. 

 
Fig. 3.34 

 

Problem: A cylinder with base 40 mm diameter and 50 mm long rests on a point of its base on HP such that 

the axis makes an angle of 30° with HP. Draw the projections of the cylinder. 

Construction: 

1. Draw the projection of the cylinder assuming that the cylinder is resting with its base on H.P. 

2. Divide the circle into a number of equal parts and obtain the corresponding generators in the front view. 

3. Redraw the front view such that its axis makes 30° with XY. This is the final front view. 

4. Obtain the final top view by projection. 
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Fig. 3.35 
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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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