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(ESTD UNDER AP PRIVATE UNIVERSITIES (ESTABLISHMENT AND REGULATION) ACT, 2016)

Title of the Course:  Engineering Drawing

Category: ESC
Semester: | Semester Il Semester
Couse Code: 24AMEC11T 24AMEC21T
Branch/es: CE, ME, EEE, ECE, CSE-Al, AI&DS & CSE-ICB  CSE, CSE-DS, CSE-AIML & AIML
Lecture Hours Tutorial Hours Practice Hours Credits
1 0 4 3

Course Objectives:

1. To enable the students with various concepts like dimensioning, conventions and standards related to
Engineering Drawing.

2. To impart knowledge on the projection of points, lines and plane surfaces.

To improve visualization skills for better understanding of projection of solids.

4. To develop the imaginative skills of the students required to understand Section of solids and
Developments of surfaces.

5. To make the students understand the viewing perception of a solid object in Isometric and Perspective
projections.

w

Course Outcomes:

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

1. Apply the appropriate annotations and geometric techniques to draw the conic sections, Cycloidal

Curves and Involutes

2. Apply the principles of orthographic projection for engineering problems involving inclined lines to
create drawings that represent real-world objects.

3. Apply the principles of orthographic projection for solving engineering problems of planes with respect
to both reference planes.

4. Apply the principles of orthographic projection for solving engineering problems of solids.

5. Apply the conversion techniques to solve problems related to orthographic projections and isometric
projection views.

Unit 1 5
Introduction: Lines, Lettering and Dimensioning, Geometrical Constructions and Constructing regular
polygons by general method.

Engineering Curves:

Construction of Ellipse, Parabola and Hyperbola by General Method - Normal and tangent

Cycloid & Epicycloid curves (basic problem) - Normal and tangent

Involute of Square, Pentagon - Normal and tangent

Unit 2 3
Orthographic Projections: Reference plane, importance of reference lines or Planes, Projections of a point
situated in any one of the four quadrants.

Projections of Straight Lines: Projections of straight lines parallel to both reference planes, perpendicular
to one reference plane and parallel to other reference plane, inclined to one reference plane and parallel
to the other reference plane, Projections of Straight Line Inclined to both the reference planes.

Unit 3 5
Projections of Planes (Square, Circle, Pentagon, Hexagon): A Plane perpendicular to one reference plane
and parallel to other, A plane Perpendicular to both reference planes, A plane perpendicular to one
reference plane and inclined to the other, A plane inclined to both the reference planes.
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Unit 4 5
Projections of Solids: Projections of solids (Prism, Pyramid, Cylinder and Cone): Axis perpendicular to
Horizontal reference plane and parallel to other, Axis inclined to Horizontal reference plane and parallel to
another plane.

Development of Surfaces: Simple Developments of a prism, cylinder, Pyramid and Cone

Unit 5 5
Isometric Projections / Views: Principles of Isometric Projection — Isometric Scale — Isometric Views of Lines,
Planes, Conversion of orthographic views to isometric views (simple problems) and

Conversion of isometric views to orthographic views (simple problems)

Prescribed Textbooks:
1. N.D. Bhatt, Engineering Drawing, Charotar Publishing House
2. Engineering Drawing, K.L. Narayana and P. Kannaiah, Tata McGraw Hill

Reference Books:
1. Engineering Drawing, M.B.Shah and B.C. Rana, Pearson Education Inc

2. Engineering Drawing with an Introduction to AutoCAD, Dhananjay Jolhe, Tata McGraw Hill
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1. Two oranges A and B on a tree are respectively at 1m and 2m above the ground and 0.3m
and 1.5m from a 0.35m thick wall but on opposite side$ of the wall. The distance between
the oranges measured along the ground and parallel to the wall is 3m. Determine the true

distance between the oranges.

M

2M

0.35M

1M
o03M

1.5M

L4

b b2

2. A line PQ 100mm long, is inclined at 30%o the H.P. and 45°to the V.P. Its midpoint is in
theV.P. and 20mm above the H.P. Draw its projections, if its end P is in the third quadrant

and Qis in first quadrant
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3. Two lines AB and AC makes an angle of 120" between them in their front view and top
Xi(e:w. AB is parallel to both the H.P and the V.P. Determine the real angle between AB and

Cz [ *4]

o
c

4. A room is 5m x 4.5m x 3.5m high. Determine the distance between the top corner and the
bottom corner, diagonally opposite to it, by drawing the projections of the line joining the

two corners.
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5. A room is 6m x 5m x 3.5m high. An electric bulb is above the centre of the larger wall and
Im below the ceiling and 0.35m away from the wall. The switch for the light is 1.25m above
the floor, on the centre of an adjacent wall. Determine graphically, the shortest distance
between the"bulb and switch.
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1 % Three wites AB, CD & EF are tied at A, C & E on a 15m long vertical post at heights of 14m,
12m &10m respectively from the ground. The lower ends of the wires are tied to hooks at
points B, D & F at the ground level. If the points B, D & F lie at the corners of an equilateral
triangle of 9m side, and if the post is situated at the centre of the triangle, determine the length
of each rope and its inclination with the ground. Assume thickness of the post and the wires to
be equal to that of a line.

| ‘
c'
\\ i
¢ I

= =
o s =

- (o]

Nd ) 3~

X a\f* \d'fi'y ¥ ¥ Y

<,




\/‘_7. A line of 100mm long makes an angle of 350 with the HLP. and 459 with the V.P. Its mid point
1s 20mm above H.P. and 15 mm in front of V.P. Draw the projections of the line.

b/\_b1'

| og‘a

20

LY

15

b1

b b2
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8. A tripod stands rest on the floor. One of its legs is Mlg and makes an angle of 708 with the floor
The other two legs are 16.3cm and 17.5cm long respectively. The upper ends of the legs are attached to
the corners of a horizontal equilateral triangular frame of Scm side, one side of which 1s parallel to the
V.P. In the top view, the legs appear as lines 1200 apart, which it produced, would meet in a point. Draw|
the projections of the tripod and determine the angle which each of the other two legs makes with the
floor. Assume the thickness of the frame and of the legs to be equal to that of the line.
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TYPES OF PERSPECTIVE PROJECTIONS:-

Ja

Linear perspective drawing is the art-of depicting a three-dimensional (3D) image onto a
two-diménsional (2D) flat surface. In simpler terms, it means, creating the illusion of depth on a
flat 2D sketch. In perspective, all the contents in the sketch seem to gradually decrease in size as
they recede, and all the parallel lines coming out from the objects in the sketch appear to meet at |

one particular point

One-point perspective or Parallel perspective
Two-point perspective or Angular perspective
Three-point perspective or Oblique perspective
Four-point perspective

Five-point perspective

Six-point perspective

Zero-point perspective

Infinite-point perspective

Aerial perspective or Atmospheric perspective

S I A

1. One-point perspective or Parallel perspective:-
Horlzon Linoe

: VP 1 . .
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Object made :.lp of lines, either parallel or perpendicular with the view’s line of sight, can be
represented with one-point-perspective. All elements which are parallel to the plane of projection
are drawn as parallel lines, whereas those which are perpendicular to the plane of projection

| converge at a single point. Such a point, where the lines of sight converge, is commonly known as
a vanishing point and the plane of projection is known as picture plane. One point perspective is
also called parallel perspective because one face if the object is parallel to the plane of projection.
It is generally used for roads, railroad tracks or such buildings which are viewed directly from the

front.




2. Two-point perspective or Angular perspective:-

et i %e W e m ey b ma

Two-point perspective as shown in Figure is used when the object is positioned with all
horizontal edges at an angle with the plane of projection and with all vertical edges parallel to it.
When a house is viewed from the corner, one wall would converge at one point, the other wall
would converge at another point opposite to it. Two-point perspective is also called angular
perspective because the object is positioned at an angle with the plane of projection. It is generally
used for building viewed from vertical edge though a corner.

3. Three-point perspective or Oblique perspective:-
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A three-point perspective dreiwing is usually an exaggerated form of illustration, and is
usually drawn with the spectator either below the horizon (ant's-eye view) or above the horizon
(bird's-eye view). This perspective drawing has three vanishing points, two on the horizon line and|
one either above or below the horizon. In the above example, we see that the right and left parallel
lines of the buildings are extended and projected to the right, and the left vanishing points on the
horizon line and the vertical parallel lines are projected to the third VP in the sky or the ground. If
you are looking at the building from an ant's-eye view, the topmost point is known as the zenith
(highest point), and when you look at the building from a bird's-eye view, the lowermost point, is
known as the nadir (lowest point). A 3-point perspective is used mainly for skyscrapers, and it is
slightly difficult to understand as compared to the previous two types of perspectives. This is
because of the third VP that is added here, and it rules out all the parallel lines.

4. Four-point perspective:-

/. Hofzon_| {f |
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This is a curvilinear version of a two-point perspective, and can give a panoramic or a 360°
view, as the number of vanishing points surpass the least needed amount. In simpler terms, the
vertical lines emerging from a two-point perspective sketch which meet at the vanishing points
would now get curved at the VPs. This type of projection can be viewed both vertically as well as
horizontally, and when viewed vertically, it describes a bird's-eye view, and at the same time an
ant's eye-view too. In this projection, four vanishing points are equally spaced, two on the horizon
line, and one above and below, to define four vertically-drawn lines in a 90° angle related to the

horizon line

5. Five-point perspective:-

VP4 fieteation by Qinesthrt Y
An easy way to define a five-point perspective drawing would be that, it is a collection of 5

one-point perspective drawings, the difference being, it has curved lines instead of horizontal or
vertical ones. The entire visual field is put together into the shape of a circle, and the lines are
distorted, giving a wide-angled or a fish-eye lens effect to the image. For example, imagine
yourself at the center of a globe, a five-point view allows you to see the entire half of the globe that
is in front of you, The two differences between a 5- and 4-point perspective drawing are, a five-
point drawing has curved, vertical and horizontal lines, and it has a fifth poiﬂt at the center (central

vanishing point), both of which are not depicted in a four-point sketch.




e o

6. Six-point perspective

We already know that a 5-point drawing lets us view everything in front, in a 1801
perspective. But the one thing that is missing here is the view that is exactly behind us. This is the
sixth vanishing point, which is located exactly opposite the fifth vanishing point (behind the
viewer), and it gives a 360° view, but a six-point perspective requires two separate illustrations. It
is not as difficult as it might sound, as this kind of perspective is actually 2 five-point perspective

drawings put together. One sphere covers what is in front and the other covers what is at the back

of the viewer.

7. Zero-point perspective




Although not heard of much, this kind of perspective is actually more common than the
previous ones. It does not have any parallel lines fading at the vanishing points, hence, the name
zero-point perspective. This type of perspective is used in a nonlinear scene, where there are no
parallel lines meeting at a distant point; for example, in landscape drawings like valleys, mountain
ranges, etc. However, a perspective projection without any vanishing points would still be able to
produce an illusion of depth. For instance, when you look at a drawing or a picture of a2 mountain
range, the mountains which are at a distance will appear smaller than the ones that are actually
closer to you. ‘

8. Infinite-point perspective

A

Four-point perspective, also called infinite-point perspective, is the curvilinear variant of
two-point perspective. As the result when made into an infinite point version (i.e. when the amount
of vanishing points exceeds the minimum amount required), a four point perspective image
becomes a panorama that can go to a 360 degree view and beyond — when going beyond the 360
degree view the artist might depict an "impossible" room as the artist might depict something new
when it's supposed to show part of what already exists within those 360 degrees. This elongated
frame can be used both horizontally and vertically and when used vertically can be described as an
image that depicts both a worm's- and bird's-eye view of a scene at the same time.

Like all other foreshortened variants of perspective (respectively one- to six-point
perspective), it starts off with a horizon line, followed by four equally spaced vanishing points to
delineate four vertical lines.

The vanishing points made to create the curvilinear orthogonal are thus made ad hoc on the
four vertical lines placed on the opposite side of the horizon line. The only dimension not
foreshortened in this type of perspective is the rectilinear and parallel lines perpendicular to the

horizon line — similar to the vertical lines used in two-point perspective.
X6




It is the technique used in painting to create the illusion of depth or recession by depicting
distant objects as paler, less detailed and bluer than near objects. As the distance between an object
and a viewer increases, the contrast between the object and its background decreases. The contrast
of any markings or details on the object also decreases. The colors of the object become less
saturated and shift towards blue, It is important to emphasize that this does not blur the outlines of

the markings of objects.
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