
Short Questions & Answers

1. What is the purpose of engineering graphics?
Engineering graphics serves as a visual language, facilitating the clear
communication of complex ideas, designs, and specifications within
engineering and manufacturing contexts. Through graphical representations,
engineers can convey intricate details, aiding in the conceptualization,
development, and realization of projects.

2. What is a plain scale in drafting?
A plain scale, commonly used in drafting, offers a straightforward method of
displaying multiple units of measurement on a single scale, typically along a
ruler or line. This allows draftsmen to conveniently work with various units,
such as kilometers and meters, without the need for separate scales, thereby
enhancing efficiency and accuracy in measurement tasks.

3. How does a diagonal scale benefit draftsmen?
A diagonal scale presents a practical solution for accurately measuring
dimensions across different scales simultaneously, thereby enhancing the
precision and versatility of drafting tasks. By providing a compact yet
comprehensive method of measurement, draftsmen can effectively handle
diverse measurement requirements with ease, contributing to efficient and
accurate drafting processes.

4. What is a conic section in mathematics?
In mathematics, a conic section refers to a class of curves formed by
intersecting a cone with a plane at various angles. These curves include
well-known shapes such as circles, ellipses, parabolas, and hyperbolas, each
exhibiting unique geometric properties and applications across different fields,
including geometry, physics, and engineering. Conic sections play a
fundamental role in mathematical analysis and problem-solving, offering
insights into the behavior of curves in two-dimensional space.

5. Describe the general method for drawing a rectangular hyperbola.
Drawing a rectangular hyperbola involves intersecting a vertical cone with a
plane perpendicular to its axis. This intersection results in a hyperbola with
rectangular symmetry, characterized by its asymptotes and branches extending
from its center. By following established geometric principles, draftsmen can
accurately depict rectangular hyperbolas, utilizing them in various technical and
mathematical contexts for their distinct properties and applications.

6. What is a cycloid?



A cycloid is a fascinating geometric curve traced by a point on the rim of a
circular wheel as it rolls along a straight line. This curve exhibits intriguing
properties, including its unique shape derived from the motion of the rolling
wheel. Cycloids find applications in diverse fields such as kinematics, physics,
and engineering, where their mathematical characteristics contribute to solving
practical problems and analyzing dynamic systems.

7. Define epicycloid.
An epicycloid is a captivating curve generated by tracing the path of a point on
the circumference of a circle as it rolls around the outside of another fixed
circle. This curve exhibits intricate patterns and symmetrical features, making it
a subject of interest in geometry and mathematics. Epicycloids play a significant
role in various applications, including gear design, where their precise geometry
ensures smooth and efficient mechanical motion.

8. What is a hypocycloid?
A hypocycloid is a captivating curve formed by tracing the path of a point on
the rim of a circle as it rolls inside another fixed circle. This curve exhibits
mesmerizing patterns and intricate symmetrical properties, making it a subject
of study in geometry and mathematics. Hypocycloids find practical applications
in diverse fields, including engineering and physics, where their unique
characteristics contribute to solving complex problems and optimizing designs.

9. Explain the significance of computer-aided drafting in modern
engineering.
Computer-aided drafting (CAD) revolutionizes the process of creating,
modifying, and analyzing engineering drawings by harnessing the power of
digital technology. CAD software enables engineers to design intricate models,
simulate real-world conditions, and generate precise technical drawings with
unprecedented speed and accuracy. By streamlining workflows and enhancing
collaboration, CAD systems play a crucial role in modern engineering, driving
innovation, and efficiency across various industries.

10. What are the basic views used in CAD?
In CAD, the basic views typically include the front view, top view, and side
view of an object. These orthogonal projections provide comprehensive visual
representations of the object from different perspectives, allowing engineers to
analyze its form, dimensions, and spatial relationships accurately. By combining
these views, CAD users can create detailed models and drawings that convey all
essential information required for manufacturing, assembly, and inspection.

11. What are orthographic projections?



Orthographic projections are fundamental techniques used in engineering and
technical drawing to represent three-dimensional objects accurately in two
dimensions. These projections depict objects by projecting their features onto
mutually perpendicular planes, typically the front, top, and side planes. By
providing multiple views of an object from different directions, orthographic
projections enable engineers to visualize its shape, size, and configuration
comprehensively, aiding in design, analysis, and communication.

12. What conventions are used in orthographic projections?
In orthographic projections, several conventions ensure clarity and consistency
in representing objects. These conventions include using dashed lines to denote
hidden features, solid lines for visible edges, and appropriate symbols for
annotations such as dimensions and notes. By adhering to established
conventions, draftsmen can create technical drawings that convey information
accurately and effectively, facilitating communication and understanding among
stakeholders.

13. Describe how points are projected in orthographic projection.
Points in orthographic projection are projected onto projection planes using
perpendicular lines from the point to the plane. This process ensures that the
projected image accurately represents the position of the point relative to the
planes of projection. By projecting points from multiple perspectives,
orthographic drawings provide comprehensive spatial information about
objects, aiding in their visualization and analysis.

14. How are lines projected in orthographic projection?
In orthographic projection, lines are projected by extending perpendiculars from
each endpoint of the line to the projection plane. This method ensures that the
projected image accurately represents the orientation and length of the line
relative to the projection planes. By projecting lines from different perspectives,
orthographic drawings depict the spatial relationships between features of an
object, facilitating its interpretation and manipulation.

15. What is the purpose of auxiliary planes in projection?
Auxiliary planes serve the purpose of providing additional perspectives and
enhancing the clarity of orthographic projections, particularly for inclined or
oblique surfaces. By introducing auxiliary planes aligned with these surfaces,
draftsmen can generate views that accurately represent the true size and shape
of features from different angles, complementing the primary orthogonal views
and facilitating a comprehensive understanding of the object's geometry.

16. What is computer-aided orthographic projection?



Computer-aided orthographic projection refers to the use of CAD software to
create precise and detailed orthographic views of objects digitally. This
approach leverages the capabilities of CAD systems to generate accurate
projections automatically, eliminating manual drafting errors and streamlining
the design process. By utilizing computer-aided techniques, engineers can
produce orthographic drawings efficiently, enhancing productivity and quality
in engineering design and documentation.

17. What are regular geometric figures?
Regular geometric figures are shapes characterized by consistent angles and
side lengths, exhibiting uniformity and symmetry in their structure. Examples
include squares, rectangles, triangles, and circles, each defined by specific
geometric properties. Regular geometric figures play a fundamental role in
engineering graphics, serving as building blocks for more complex designs and
providing a basis for geometric analysis and calculation.

18. How are plane figures projected in orthographic projection?
Plane figures in orthographic projection are projected by drawing their outlines
as viewed from different directions onto projection planes. This process
involves projecting the vertices and connecting the corresponding points to form
the projected image of the figure. By projecting plane figures onto orthogonal
planes, draftsmen can accurately represent their shape and orientation in
technical drawings, facilitating visualization and analysis.

19. What are the types of solids typically studied in engineering graphics?
In engineering graphics, typical solids studied include prisms, cylinders,
pyramids, and cones, each characterized by distinct geometric properties and
practical applications. These solids serve as essential building blocks for
modeling and analyzing complex structures and mechanical components. By
understanding the properties and behaviors of these solids, engineers can design
innovative solutions and optimize performance in various engineering
disciplines.

20. Describe an auxiliary view in drafting.
An auxiliary view in drafting is a supplementary projection used to represent
features that are not parallel to the principal projection planes. This view
provides a true shape representation of inclined or oblique surfaces by
projecting them onto an auxiliary plane aligned with the surface. By
incorporating auxiliary views into technical drawings, draftsmen can accurately
depict the spatial relationships and dimensions of complex features, enhancing
the overall clarity and understanding of the design.

21. What is a sectional view?



A sectional view is a representation of an object as if it were cut through by a
plane, revealing its internal features. This technique allows engineers to
visualize the internal structure, dimensions, and relationships of components
that may not be apparent in external views. Sectional views are commonly used
in technical drawings to provide comprehensive insights into the design and
construction of complex objects and assemblies.

22. How is a right regular solid defined?
A right regular solid is defined as a geometric solid with bases that are
perpendicular to its height, and its lateral faces are regular polygons. This
characteristic arrangement ensures that the solid has uniform cross-sections and
consistent angles throughout, contributing to its stability and symmetry. Right
regular solids, such as cubes, prisms, and cylinders, are essential components in
engineering design and analysis.

23. What are prisms?
Prisms are geometric solids characterized by identical polygonal bases
connected by rectangular or parallelogram sides. The lateral faces of a prism are
perpendicular to its bases, resulting in uniform cross-sections and consistent
angles. Prisms come in various forms, including rectangular, triangular, and
hexagonal, each exhibiting unique geometric properties and practical
applications. These solids play a fundamental role in architecture, construction,
and mechanical engineering.

24. How is a cylinder projected in orthographic views?
A cylinder is projected in orthographic views based on its orientation relative to
the projection planes. Depending on the perspective, the circular base of the
cylinder may appear as either a circle or an ellipse, while its height is
represented in true length or foreshortened. By projecting cylinders from
different angles, engineers can accurately depict their shape and dimensions in
technical drawings, facilitating design and analysis processes.

25. What is a pyramid in engineering graphics?
A pyramid in engineering graphics is a geometric solid characterized by a
polygonal base and triangular faces that converge at a single point called the
apex. Pyramids come in various forms, including square, triangular, pentagonal,
and hexagonal, each exhibiting distinct geometric properties and structural
stability. Pyramids are commonly used in architecture, construction, and
mechanical engineering for their strength, simplicity, and aesthetic appeal.

26. Describe the projection of a cone.
The projection of a cone in orthographic drawing depends on its orientation
relative to the projection planes. The circular base of the cone may appear as a



true circle or an ellipse, depending on its alignment with the projection planes.
Additionally, the height of the cone may be represented in its true length or as a
point, depending on the viewing angle. By projecting cones from different
perspectives, engineers can accurately convey their shape and dimensions in
technical drawings.

27. What tool is commonly used to draw circles in engineering graphics?
A compass is commonly used to draw circles in engineering graphics due to its
precision and versatility. A compass consists of two legs, one with a sharp point
and the other with a pencil or pen holder, connected by a hinge. By adjusting the
distance between the legs and rotating the compass around a fixed point,
engineers can create circles of various sizes with consistent accuracy, essential
for drafting accurate technical drawings.

28. Explain the concept of 'views' in computer-aided drafting.
In computer-aided drafting (CAD), 'views' refer to different perspectives or
projections of a three-dimensional model onto a two-dimensional plane. CAD
software allows users to generate multiple views, such as front, top, side,
isometric, and sectional views, to provide comprehensive visualization and
analysis of the object. By manipulating the viewing angles and orientations,
engineers can examine the model from various perspectives, facilitating design,
evaluation, and communication processes.

29. What is the importance of scales in engineering drawing?
Scales are crucial in engineering drawing for accurately representing real-world
dimensions on paper or screens at a reduced or actual size. By selecting
appropriate scales, engineers can ensure that drawings maintain proportionality
and readability while conveying detailed information about the size, shape, and
arrangement of components. Scales play a vital role in communicating design
intent, facilitating construction, and ensuring compatibility across different
stages of the engineering process.

30. What does the term 'diagonal scale' refer to in drawing?
A diagonal scale in drawing refers to a specialized scale used to measure three
dimensions from a two-dimensional drawing scale. Unlike traditional scales that
measure only one dimension at a time, a diagonal scale incorporates diagonal
lines or grids to represent multiple dimensions simultaneously. This allows
draftsmen to make precise measurements of smaller units, such as millimeters
and centimeters, with greater accuracy and efficiency, enhancing the quality of
technical drawings.

31. Define a cycloid in the context of motion.



A cycloid is a curve traced by a point on the rim of a rolling circle as it moves
along a straight line without slipping. This curve is characteristic for its unique
shape, resembling a series of loops or arches. Cycloids find applications in
various fields, including physics, engineering, and mathematics, particularly in
the study of kinematics and the design of mechanical systems such as gear
mechanisms and cam profiles.

32. How is an epicycloid used in mechanical engineering?
Epicycloids are commonly used in mechanical engineering, particularly in the
design of gear systems. The profile of an epicycloid can serve as the tooth
profile for gears, ensuring smooth transmission of motion between interacting
gears. By carefully designing epicycloidal gears, engineers can achieve specific
gear ratios, minimize backlash, and optimize the performance and efficiency of
mechanical systems.

33. Describe the generation of a hypocycloid.
A hypocycloid is generated by tracing the path of a point on the circumference
of a smaller circle as it rolls without slipping inside a larger fixed circle. The
resulting curve exhibits unique geometric properties, including symmetry and
periodicity, making hypocycloids valuable in mathematical analysis and
mechanical design. Hypocycloids are often used to generate cam profiles, model
planetary gear systems, and study kinematic phenomena.

34. How does CAD enhance the drawing of conic sections?
CAD (Computer-Aided Design) software enhances the drawing of conic
sections by providing tools for precise and accurate construction based on their
geometric properties. CAD systems allow engineers to create conic sections,
such as circles, ellipses, parabolas, and hyperbolas, with ease and flexibility.
Engineers can input specific parameters, such as focal points, eccentricity, and
orientation, to generate conic sections that meet design requirements. CAD also
enables easy modification and manipulation of conic sections, facilitating
iterative design processes and ensuring accurate representations in technical
drawings.

35. What is the primary advantage of using auxiliary planes in projection
drawing?
The primary advantage of using auxiliary planes in projection drawing is to
accurately depict the true shape and size of inclined surfaces that are not parallel
to the main projection planes. Auxiliary planes provide additional perspectives
that supplement the primary orthographic views, allowing engineers to visualize
complex features more clearly. By projecting features onto auxiliary planes,
engineers can accurately represent the geometric relationships and dimensions



of inclined surfaces, enhancing the comprehensiveness and clarity of technical
drawings.

36. How do computer-aided projections differ from manual projections?
Computer-aided projections differ from manual projections in several key
aspects. Firstly, computer-aided projections are typically faster and more
efficient, as CAD software automates many aspects of the projection process,
such as generating views, aligning dimensions, and updating changes. Secondly,
computer-aided projections offer greater accuracy and precision, minimizing
errors and discrepancies commonly associated with manual drafting techniques.
Additionally, CAD systems enable easy modification and manipulation of
projections, allowing engineers to explore design alternatives and iterations
more effectively. Overall, computer-aided projections streamline the drafting
process, improve productivity, and enhance the quality of technical drawings
compared to manual methods.

37. What is the projection of points in spatial visualization?
In spatial visualization, points are projected from three-dimensional space onto
a two-dimensional plane using lines perpendicular to the plane. This process
involves determining the location of points relative to the projection planes and
projecting their coordinates onto the corresponding views. By projecting points
onto multiple views, engineers can accurately represent the spatial relationships
and dimensions of objects in technical drawings, facilitating visualization,
analysis, and communication of complex geometries.

38. How are lines represented in different views in orthographic
projection?
In orthographic projection, lines can appear differently depending on their
orientation relative to the projection plane. For lines that are parallel or
perpendicular to the projection plane, they are represented as true length lines in
the corresponding views. However, for lines that are inclined or oblique to the
projection plane, they may appear as projections or foreshortened lines,
depending on their angle of inclination. By accurately representing lines in
different views, engineers can convey the three-dimensional shape and layout of
objects in technical drawings, ensuring clarity and precision in communication.

39. What are the steps to project a plane figure in orthographic projection?
The steps to project a plane figure in orthographic projection involve several
key stages. Firstly, the position of the figure relative to the projection planes is
determined, ensuring alignment and orientation. Secondly, the outline of the
figure is projected onto each projection plane using construction lines or
perpendicular projections. Thirdly, any necessary detail, such as hidden lines or
surface markings, is added to enhance clarity and comprehensiveness. By



following these steps, engineers can accurately represent plane figures in
orthographic projection, providing detailed insights into their shape,
dimensions, and orientation.

40. What role does CAD play in the projection of regular solids?
CAD (Computer-Aided Design) software streamlines the process of projecting
regular solids by providing tools to generate accurate orthographic and auxiliary
views automatically. With CAD, engineers can create precise representations of
regular solids such as prisms, cylinders, pyramids, and cones by inputting
parameters such as dimensions, angles, and orientations. CAD systems also
enable easy manipulation and modification of solid models, allowing engineers
to explore design variations and optimize geometry for specific applications. By
utilizing CAD in the projection of regular solids, engineers can enhance
efficiency, accuracy, and flexibility in the drafting process.

41. How does one handle the projection of complex shapes in engineering
graphics?
When projecting complex shapes in engineering graphics, engineers typically
employ a systematic approach to break down the shape into simpler
components. This involves identifying key features, such as curves, surfaces,
and intersections, and projecting them individually onto the projection planes.
By decomposing the complex shape into manageable parts, engineers can
accurately represent each component in orthographic and auxiliary views.
Additionally, engineers may utilize advanced drafting techniques, such as
sectioning, revolved sections, and auxiliary views, to further clarify complex
geometries. Through careful analysis and visualization, engineers can
effectively project complex shapes in engineering graphics, ensuring clarity,
accuracy, and comprehensiveness in technical drawings.

42. What is the importance of sectional views in technical drawings?
Sectional views play a crucial role in technical drawings by exposing internal
features of objects that are not visible in external views. By cutting through an
object along a specified plane, sectional views reveal details such as internal
geometry, structures, and components, which are essential for understanding
functionality, assembly, and manufacturing processes. Sectional views provide
engineers with insights into the internal arrangement of parts, helping to identify
potential interferences, clearances, and assembly sequences. Additionally,
sectional views aid in the communication of design intent, allowing
stakeholders to visualize how components fit together and interact within the
overall system. Overall, sectional views enhance the clarity, completeness, and
communicative power of technical drawings in engineering.

43. How are different materials indicated in sectional views?



In sectional views, different materials are often indicated using specific hatching
patterns or symbols tailored to the material type. Hatch patterns consist of
parallel or cross-hatched lines drawn within the sectional area to represent
materials such as metals, plastics, wood, or concrete. Engineers may also use
standardized symbols or annotations to denote specific materials, particularly in
cases where clarity and precision are paramount. By employing consistent
conventions for material indication, engineers ensure that sectional views
convey accurate information about material composition and properties,
facilitating manufacturing, assembly, and inspection processes.

44. Describe how a prism is represented in different orthographic views.
The representation of a prism in different orthographic views depends on its
orientation relative to the projection planes. In the front view, a prism appears as
a polygonal shape corresponding to its base, with vertical lines or edges
representing its lateral faces. In the top view, the prism's base is depicted as a
projection of the polygon from above, while its height or depth is represented by
horizontal lines or edges. In the side view, the prism is shown in profile, with
vertical lines representing its height and the edges of its lateral faces. By
combining these orthogonal views, engineers can accurately visualize and
communicate the three-dimensional shape and dimensions of the prism in
technical drawings.

45. What is the challenge in drawing a cylinder in perspective?
The challenge in drawing a cylinder in perspective lies in accurately
representing the circular sections as ellipses depending on the viewer's angle
and the cylinder's orientation. Unlike orthographic projection, where circles
project as circles in the appropriate views, perspective projection involves
foreshortening and distortion of shapes due to the viewer's position and the
object's distance from the viewer. Drawing ellipses that convey the true shape
and proportions of the circular sections requires careful consideration of
perspective principles, including vanishing points, horizon lines, and
foreshortening effects. Engineers must accurately capture the three-dimensional
form of the cylinder while maintaining visual coherence and realism in the
perspective drawing.

46. Explain the projection of a pyramid when viewed along its axis.
When viewed along its axis, the projection of a pyramid reveals its base as its
true shape, typically a polygon, with its apex aligned along the central axis. In
the front view, the base of the pyramid is depicted as the polygon projected onto
the projection plane, while the lines converging towards the apex represent the
edges or sides of the pyramid. Depending on the projection method and the
pyramid's orientation, additional views may be necessary to fully describe its
geometry and dimensions. By projecting the pyramid along its axis, engineers



can accurately represent its shape and proportions in technical drawings, aiding
in visualization, analysis, and design.

47. What are the characteristics of a cone’s projection in an orthographic
drawing?
In an orthographic drawing, a cone's projection varies depending on its
orientation and the chosen views. Generally, the base of the cone appears as a
true circle or ellipse in the appropriate view, while the apex may be depicted as
a point or a small circle depending on its distance from the projection plane. The
lateral surface of the cone may appear as straight lines or curved lines,
depending on its inclination relative to the projection planes. By accurately
representing the cone's projection in multiple views, engineers can convey its
three-dimensional shape and dimensions effectively, facilitating design,
analysis, and manufacturing processes.

48.What is a tangent to a circle?
A tangent is a straight line that touches a circle at exactly one point without
crossing it.

49.How are hidden details indicated in engineering drawings?
Hidden details are indicated by using dashed lines or dotted lines to show
features that are not visible in the view being drawn.

50.What does the term 'true shape' mean in technical drawing?
True shape refers to the actual two-dimensional shape and size of an object as
seen in a view where the surface is parallel to the projection plane.

51.What are the conventions for line thickness in engineering drawings?
Line thickness varies; visible lines are drawn thicker to stand out, while hidden
lines and centerlines are thinner.

52.How do you determine the number of views needed to fully describe an
object?
The number of views needed depends on the complexity of the object.
Typically, three views (top, front, side) are sufficient, but more may be needed
for complex shapes.

53.Describe a method to draw a hyperbola using a string and pins.
Fix two pins at the foci of the desired hyperbola, loop a string around them, and
use a pencil to trace the curve while keeping the string taut.

54.What is an isometric projection?



Isometric projection is a method of visually representing three-dimensional
objects in two dimensions, where the three axes are equally inclined to the plane
of projection, giving a three-dimensional illusion.

55.Explain the difference between an axonometric projection and a
perspective projection.
Axonometric projections maintain scale along each axis, resulting in undistorted
measurements, while perspective projections mimic the human eye, with objects
appearing smaller as they are further away, thus creating a sense of depth.

56.What is the purpose of a cutting plane in sectional views?
A cutting plane slices through an object, allowing the internal features and
cross-sections to be depicted clearly in the sectional view.

57.How can CAD software assist in the design of mechanical gears?
CAD software can help in the precise design and simulation of gear systems,
allowing for adjustments in teeth profile, spacing, and interaction to ensure
optimal performance.

58. What is the significance of the third angle projection in engineering
graphics?
Third angle projection is a standard method used in technical drawing to
represent three-dimensional objects on a two-dimensional plane. In this
projection system, the object is imagined to be in the third quadrant, with views
projected onto planes placed in front, above, and to the right of the object. It is
commonly used in the United States and Canada, offering a clear and intuitive
representation of the object's features and dimensions.

59. What challenges might you face when converting a 3D model to 2D
drawings?
When converting a 3D model to 2D drawings, challenges may include ensuring
accurate representation of complex geometries, managing overlapping features,
and maintaining clarity in the drawings. Additionally, capturing all necessary
details from multiple perspectives and views while avoiding information
overload can be challenging. It requires careful consideration of the object's
structure, dimensions, and critical features to create comprehensive and
understandable 2D drawings.

60. What is a 'detail drawing' in engineering graphics?
A detailed drawing provides specific and detailed information about individual
components or parts of a larger assembly. It includes dimensions, tolerances,
surface finishes, and other relevant specifications necessary for manufacturing
or assembly. Detail drawings are essential for communicating design intent and



ensuring the accurate fabrication and assembly of components in engineering
projects.

61. How do you represent threads and fasteners in technical drawings?
Threads and fasteners are typically represented using standard symbols or
detailed illustrations that indicate their type, size, and location. Threaded
features are depicted with thread symbols or notes specifying thread type, pitch,
and diameter, while fasteners like bolts and screws are shown with symbols
indicating their shape and dimensions. These representations provide essential
information for manufacturing, assembly, and maintenance of mechanical
systems.

62. What does the term 'assembly drawing' mean?
An assembly drawing illustrates how multiple components or parts fit together
to form a complete mechanical system or product. It includes views of
individual parts and their relative positions, along with assembly instructions
and bill of materials. Assembly drawings are crucial for guiding the assembly
process and ensuring that all components are correctly integrated to achieve the
intended functionality.

63. Explain the use of 'break lines' in technical drawings.
Break lines are used in technical drawings to indicate portions of an object that
are not fully depicted due to space constraints or irrelevance to the drawing's
purpose. They help simplify complex objects by omitting unnecessary details
while maintaining the drawing's clarity and readability. Break lines are typically
drawn as jagged or wavy lines with short breaks, indicating the continuation of
the object beyond the break line.

64. What is a 'sectional front view' in drafting?
A sectional front view, also known as a cross-section view, shows the internal
features of an object as if it were cut through along a vertical plane parallel to
the front view. It provides insights into the object's internal structure,
dimensions, and relationships between components. Sectional front views are
essential for understanding the internal workings of complex objects and
ensuring proper assembly and functionality.

65. How do you determine the best plane for a sectional view?
The best plane for a sectional view is determined based on the specific features
or components that need to be revealed and the desired clarity of the drawing.
Engineers consider factors such as the location of critical features, symmetry of
the object, and visibility of internal structures when selecting the cutting plane.
By choosing the most appropriate plane, engineers can effectively communicate



the desired information and facilitate understanding of the object's design and
functionality.

66. What are typical applications of hyperbola in engineering designs?
Hyperbolas find applications in various engineering designs, such as reflector
shapes in optical systems, antenna design for focusing radio waves, and gear
profiles for transmitting motion smoothly. They are also used in architectural
designs, particularly for creating aesthetically pleasing curves and profiles in
structures such as bridges and arches. Hyperbolas offer unique geometric
properties that make them valuable in solving engineering problems requiring
precise control over curvature and reflection properties.

67. How does one use a vernier scale in drafting?
In drafting, a vernier scale is used for making precise measurements by
providing a secondary scale that allows users to read between the main scale
marks. To use a vernier scale, align the zero mark of the vernier scale with one
of the main scale marks and note the corresponding vernier scale mark that
aligns with a main scale mark. The difference between the two readings
indicates the measurement with higher precision than the main scale alone.
Vernier scales are commonly found on various measuring instruments, such as
calipers and micrometers, to facilitate accurate measurements in engineering
and manufacturing processes.

68. Describe how to draw an ellipse using the two-center method.
To draw an ellipse using the two-center method, start by fixing two pins at the
foci of the desired ellipse on a drawing surface. Next, loop a string around the
two pins, ensuring it is taut, and insert a pencil between the string and the
drawing surface. While keeping the string stretched, move the pencil along the
string, tracing the curve formed by the string. Repeat this process from multiple
points along the string to create the complete ellipse. The two-center method
leverages the geometric properties of ellipses to ensure an accurate
representation in the drawing, making it a common technique in technical
drawing and drafting.

69. What is the difference between a true length and a projected length of a
line in a drawing?
The true length of a line in a drawing refers to its actual length in
three-dimensional space, unaffected by perspective or projection. In contrast,
the projected length of a line is how long the line appears in a particular
projection or view, which may be foreshortened due to the orientation of the line
relative to the viewer. Understanding the distinction between true length and
projected length is essential for accurately representing objects and dimensions



in technical drawings, ensuring that measurements and proportions are correctly
conveyed to viewers.

70. How are bearings and gears commonly depicted in CAD drawings?
Bearings and gears are commonly depicted in CAD drawings using standard
symbols or detailed 3D models, depending on the level of detail required.
Bearing symbols typically indicate the type, size, and location of bearings
within a system, while gear representations include detailed tooth profiles, pitch
diameters, and other geometric properties. CAD software offers specialized
tools for creating accurate bearing and gear models, allowing engineers to
design and analyze mechanical systems with precision and efficiency.

71. What are 'centerlines' used for in engineering drawings?
Centerlines are used in engineering drawings to indicate the axes of symmetry,
centers of circles, or alignment of features within an object. They help
communicate the geometric relationships between different components and
guide manufacturing processes such as drilling, turning, or milling. Centerlines
are typically drawn as long, dashed lines, ensuring clarity and consistency in
technical drawings.

72. Explain the purpose of a 'view projection' in engineering graphics.
View projection is the process of projecting three-dimensional objects onto a
two-dimensional plane to create technical drawings. It allows engineers to
represent the object's features, dimensions, and relationships from multiple
perspectives, aiding in visualization, analysis, and communication. By
projecting orthographic views onto drawing planes, engineers can provide
comprehensive and detailed representations of objects for manufacturing,
assembly, and documentation purposes.

73. What role does symmetry play in technical drawing?
Symmetry plays a crucial role in technical drawing by simplifying the
representation of objects and conveying essential geometric relationships.
Drawing symmetrically about axes or planes reduces complexity and ensures
consistency in dimensions and features across different views. Symmetry also
facilitates manufacturing and assembly processes by enabling replication of
components and ensuring balanced designs that meet functional and aesthetic
requirements.

74. Describe the purpose of 'leader lines' in engineering drawings.
Leader lines are used in engineering drawings to connect notes, labels, or
annotations to specific features or components of an object. They help clarify
the relationship between the note and the referenced feature, guiding viewers'
attention and understanding. Leader lines are typically drawn as straight lines



with an arrow or dot at one end, ensuring clear communication and
documentation of important information in technical drawings.

75. How do you determine the scale of a drawing?
The scale of a drawing is determined by the ratio of the size of the drawing to
the actual size of the object it represents. To determine the scale, measure the
dimensions of the object and compare them to the corresponding dimensions in
the drawing. The scale is then expressed as a ratio or a fraction, indicating how
many units of measurement on the drawing represent one unit of measurement
in reality. Common scales include 1:1 (full scale), 1:2, 1:10, and 1:100,
depending on the size and complexity of the object and the available drawing
space.

76. What are the different types of pictorial projections used in technical
drawing?
The different types of pictorial projections used in technical drawing include
isometric projection, dimetric projection, and trimetric projection. Each
projection system offers a unique perspective on three-dimensional objects, with
varying degrees of foreshortening along the axes. Isometric projection, for
example, shows equal foreshortening along all three axes, while dimetric and
trimetric projections provide asymmetrical views with different degrees of
foreshortening, offering flexibility in representing objects from different angles
and orientations.

77. Explain the concept of 'tolerance' in engineering drawings.
Tolerance in engineering drawings refers to the permissible variation in
dimensions or properties of a part or feature from the specified or nominal
value. It accounts for manufacturing variations and ensures that parts will fit
together and function properly within acceptable limits. Tolerance values are
typically indicated using geometric tolerance symbols or dimensioning
practices, specifying the allowable deviation from the nominal dimension.

78. What is meant by the term 'datum' in engineering drawings?
In engineering drawings, a datum is a reference point, line, or plane used to
establish the geometric relationship of features within an object. It serves as a
basis for dimensioning, tolerance specification, and inspection, providing a
consistent reference for defining the location and orientation of other features.
Datum features are often identified with capital letters and referenced in
geometric dimensioning and tolerancing (GD&T) to ensure consistent
measurement and alignment in manufacturing processes.

79. Describe the purpose of 'section lines' in technical drawings.



Section lines are used in technical drawings to indicate areas that have been cut
through by a cutting plane in a sectional view. They help distinguish between
the cut portion of the object and the surrounding material, providing clarity and
understanding of the internal features. Section lines are typically drawn as
evenly spaced lines, hatched or crosshatched, with different line styles used to
differentiate between different materials or components.

80. What is the significance of 'geometric dimensioning and tolerancing'
(GD&T) in engineering drawings?
Geometric dimensioning and tolerancing (GD&T) is a symbolic language used
in engineering drawings to specify the allowable variations in the form,
orientation, and location of features. It provides a comprehensive system for
communicating design requirements and manufacturing tolerances, ensuring
consistent interpretation and implementation across different stages of
production. GD&T enhances the clarity, accuracy, and efficiency of engineering
drawings, enabling precise control over part geometry and functionality.

81. Explain the purpose of 'auxiliary views' in engineering drawings.
Auxiliary views are used in engineering drawings to provide additional
information about features that are not clearly visible or easily understood in
standard orthographic views. They show the true shape and size of inclined or
oblique surfaces by projecting them onto a plane perpendicular to the surface.
Auxiliary views help engineers visualize complex geometries, determine
accurate dimensions, and ensure proper fabrication and assembly of components
in technical drawings.

82. What is the role of 'dimension lines' in engineering drawings?
Dimension lines in engineering drawings indicate the distance or size of features
and provide essential dimensional information for manufacturing and
inspection. They connect extension lines to dimension numerals, showing the
length, width, or diameter of objects or features. Dimension lines are typically
drawn with arrowheads at each end to indicate the extent of the dimension and
are accompanied by dimension numerals or values to specify the measurement
accurately.

83. Describe the use of 'surface finish symbols' in engineering drawings.
Surface finish symbols are used in engineering drawings to specify the desired
surface texture, roughness, or quality of machined or manufactured surfaces.
They indicate the manufacturing method, allowable deviations, and surface
roughness parameters according to industry standards such as ISO or ANSI.
Surface finish symbols help ensure consistency and quality in surface finishes,
facilitating communication between designers, engineers, and manufacturers.



84. Explain the concept of 'orthographic projection' in technical drawing.
Orthographic projection is a method used in technical drawing to represent
three-dimensional objects on a two-dimensional plane using multiple views. It
involves projecting the object onto two or more perpendicular planes (such as
front, top, and side views) to show its features, dimensions, and relationships
accurately. Orthographic projection provides a comprehensive and standardized
approach to visualizing objects, facilitating communication, analysis, and
manufacturing in engineering and design fields.

85. What is the purpose of 'assembly instructions' in engineering drawings?
Assembly instructions in engineering drawings provide detailed guidance on
how to correctly assemble multiple components or parts to create a mechanical
system or product. They include step-by-step procedures, exploded views, and
annotations to ensure proper alignment, orientation, and fastening of
components. Assembly instructions help streamline the assembly process,
reduce errors, and ensure that the final product meets design requirements and
functionality.

86. Describe the use of 'break views' in technical drawings.
Break views are used in technical drawings to depict a portion of an object in
greater detail while simultaneously showing its relationship to the surrounding
features. They help avoid clutter and maintain clarity by breaking away or
removing sections of the object, revealing internal details or hidden features.
Break views are commonly used when presenting complex or large-scale
objects, allowing engineers to focus on specific areas of interest without
sacrificing overall context or understanding.

87. Explain the significance of 'revision clouds' in engineering drawings.
Revision clouds are used in engineering drawings to highlight areas that have
been revised, updated, or changed since the previous version of the drawing.
They consist of freehand or sketchy outlines drawn around the revised portions
of the drawing, often accompanied by revision notes or symbols indicating the
nature of the change. Revision clouds help draw attention to modifications,
facilitate tracking of revisions, and ensure that stakeholders are aware of the
latest design updates in technical documentation.

88. What is the purpose of 'bill of materials' (BOM) in engineering
drawings?
The bill of materials (BOM) in engineering drawings is a comprehensive list of
all the components, parts, materials, and quantities required to manufacture or
assemble a product or system. It provides detailed information about each item,
including part numbers, descriptions, and references to drawing numbers or
specifications. The BOM serves as a critical reference for procurement,



inventory management, production planning, and cost estimation, ensuring that
all necessary components are accounted for and available during manufacturing
and assembly processes.

89. Describe the use of 'construction lines' in technical drawing.
Construction lines, also known as construction geometry or construction aids,
are temporary lines used to assist in the layout, alignment, and construction of
drawings. They help establish key reference points, angles, and relationships
between objects before finalizing the drawing. Construction lines are typically
drawn lightly and can be easily erased or hidden once they have served their
purpose, allowing engineers to create accurate and precise technical drawings
with confidence.

90. What role do 'title blocks' play in engineering drawings?
Title blocks are standardized sections located in the lower-right corner of
engineering drawings, containing essential information about the drawing, such
as title, author, date, scale, and project identification. They provide context and
identification for the drawing, ensuring that viewers understand its purpose,
origin, and relevance within the larger project. Title blocks also serve as a
reference for document control, version management, and communication
among project stakeholders.

91. Explain the use of 'centerlines' in engineering drawings.
Centerlines are used in engineering drawings to indicate the center of symmetry,
rotation, or location of cylindrical or symmetrical features. They help establish
the axis of symmetry and facilitate dimensioning and tolerance specification for
circular or symmetric parts. Centerlines are typically drawn as long, dashed
lines and are accompanied by dimensioning and feature references to clarify
their purpose and location.

92. Describe the purpose of 'assembly views' in engineering drawings.
Assembly views in engineering drawings provide an overall representation of
how multiple components or parts fit together to form a complete assembly or
system. They show the spatial relationships, alignment, and orientation of
individual components within the assembly, aiding in visualization and
understanding of the final product. Assembly views help engineers and
manufacturers identify potential interferences, clashes, or assembly issues early
in the design process, ensuring efficient and accurate assembly of complex
systems.

93. Explain the concept of 'interference fit' in mechanical assemblies.
An interference fit is a type of fit where the dimensions of mating parts are
intentionally designed so that one part is slightly larger than the other, resulting



in a tight and secure connection without the need for additional fasteners. The
interference between the parts creates pressure, friction, or deformation,
ensuring a rigid and stable joint. Interference fits are commonly used in
applications where a strong, permanent connection is required, such as
press-fitted bearings or shrink-fitted shafts.

94. What is meant by 'geometric dimensioning and tolerancing' (GD&T) in
engineering drawings?
Geometric dimensioning and tolerancing (GD&T) is a symbolic language used
in engineering drawings to communicate the allowable variations in the form,
orientation, and location of features. It provides a standardized method for
specifying dimensional and geometric requirements, ensuring consistent
interpretation and implementation across different stages of production. GD&T
enhances the clarity, accuracy, and efficiency of engineering drawings, enabling
precise control over part geometry and functionality.

95. Describe the purpose of 'break lines' in engineering drawings.
Break lines are used in engineering drawings to indicate where a portion of the
object has been omitted to avoid overcrowding the drawing or to focus attention
on specific details. They help simplify complex drawings by showing only
relevant sections of the object, providing clarity without sacrificing overall
context. Break lines are typically drawn as zigzag or wavy lines and are
accompanied by notes or labels to indicate the section that has been removed.

96. Explain the significance of 'revision history' in engineering drawings.
Revision history in engineering drawings documents the chronological sequence
of changes, updates, or modifications made to the drawing over time. It includes
details such as revision numbers, dates, descriptions of changes, and the initials
or names of personnel responsible for the revisions. Revision history provides a
clear record of the drawing's evolution, ensuring traceability, accountability, and
compliance with quality management standards. It helps stakeholders track the
progression of design changes, identify the current version of the drawing, and
understand the context behind each revision.

97. What is the role of 'section views' in engineering drawings?
Section views in engineering drawings show internal features of an object as if
it were cut along a specific plane, revealing hidden details that cannot be seen in
external views. They provide a clear representation of the object's internal
structure, dimensions, and relationships, aiding in visualization, analysis, and
fabrication. Section views are commonly used to illustrate complex geometries,
assembly configurations, and material compositions, ensuring accurate
communication and understanding of design intent.



98. Describe the use of 'hatching' in engineering drawings.
Hatching, also known as cross-hatching or section lining, is a technique used in
engineering drawings to indicate different materials, surfaces, or regions of an
object. It involves drawing parallel lines, dots, or symbols within a defined area
to create a pattern that distinguishes one area from another. Hatching helps
clarify the representation of solid objects, sectional views, and material
boundaries, providing visual cues for interpretation and understanding. Different
hatch patterns and densities may be used to represent specific materials, surface
finishes, or structural elements, enhancing the clarity and readability of the
drawing.

99. What is the purpose of 'orthographic projection' in technical drawing?
Orthographic projection is a method used in technical drawing to represent
three-dimensional objects on a two-dimensional plane using multiple views. It
involves projecting the object onto two or more perpendicular planes (such as
front, top, and side views) to show its features, dimensions, and relationships
accurately. Orthographic projection provides a comprehensive and standardized
approach to visualizing objects, facilitating communication, analysis, and
manufacturing in engineering and design fields.

100. Explain the concept of 'assembly instructions' in engineering
drawings.
Assembly instructions in engineering drawings provide detailed guidance on
how to correctly assemble multiple components or parts to create a mechanical
system or product. They include step-by-step procedures, exploded views, and
annotations to ensure proper alignment, orientation, and fastening of
components. Assembly instructions help streamline the assembly process,
reduce errors, and ensure that the final product meets design requirements and
functionality.

101. How is electrical wiring represented in technical drawings?
Electrical wiring is represented by specific symbols for components and lines to
indicate connections and pathways.

102. What does the term 'assembly interference' refer to in CAD?
Assembly interference occurs when parts in a CAD model overlap or penetrate
each other, indicating a problem with the design that needs correction.

103. Describe the purpose of a cross-sectional drawing.
Cross-sectional drawings show an object as if it were cut through a critical part
of its structure, revealing internal details and relationships not visible from the
exterior.



104. How are fastening elements like screws and bolts detailed in drawings?
Screws and bolts are detailed with specific symbols or realistic representations,
including threads, heads, and appropriate dimensions for identification and
assembly.

105.What is an oblique projection in technical drawing?
An oblique projection is a type of graphical representation where the front face
of an object is shown in true scale and the other faces are drawn at an angle
other than 90 degrees to give a 3D effect.

106. What is meant by the term "as-built drawing" in engineering
documentation?
An as-built drawing is a record drawing that reflects the final state of a project,
incorporating any changes made during construction or installation.

107. Explain the purpose of a revision cloud in CAD drawings.
A revision cloud is used to highlight areas of a drawing that have been revised
or updated, making it easy for viewers to identify changes.

108. How are chamfers and fillets represented in technical drawings?
Chamfers and fillets are typically shown as diagonal or curved lines at the
corners of objects, indicating where edges have been beveled or rounded.

109. Describe the role of a bill of materials (BOM) in engineering drawings.
A bill of materials lists all the components and parts required to build a product
or assembly, including quantities and sometimes additional information like part
numbers and suppliers.

110. What is the purpose of using exploded views in assembly drawings?
Exploded views help to illustrate how the various components of an assembly
fit together by showing them separated in space, making assembly instructions
clearer.

111. Explain the significance of GD&T (geometric dimensioning and
tolerancing) in manufacturing.
GD&T allows engineers to specify the allowable variation in form, orientation,
and location of features on a part more precisely than traditional linear
dimensions, improving manufacturing accuracy and interchangeability.

112. How are centerlines represented in engineering drawings?
Centerlines are drawn as long, dashed lines to indicate the center of symmetry
or rotation of a feature, aiding in the alignment and dimensioning of objects.



113. Describe the process of dimensioning an angle in a technical drawing.
To dimension an angle, lines are drawn from the vertex of the angle to the
points defining its measure, with the dimension placed next to the angle symbol.

114. What is the purpose of a detailed view in engineering drawings?
A detail view magnifies a specific portion of a drawing to show intricate details
more clearly, especially when those details are too small to be accurately
represented in the main view.

115. Explain the concept of "tolerance stack-up" in engineering.
Tolerance stack-up refers to the accumulation of variations in dimensions and
tolerances across multiple components in an assembly, which can affect the
overall fit and function of the assembly.

116. How are weld symbols used in technical drawings?
Weld symbols indicate the type, size, and location of welds to be made on a
part, providing instructions for fabricators on how to join components together.

117. Describe the purpose of an interference fit in mechanical assemblies.
An interference fit is used to join two mating parts together tightly by making
one slightly larger than the other, creating pressure between them for a secure
connection without the need for additional fasteners.

118. What is the significance of datum targets in GD&T?
Datum targets are specific points or areas on a part used as reference points for
measurement, helping to establish a consistent coordinate system for inspection
and assembly.

119. How are surface finishes indicated in engineering drawings?
Surface finishes are typically specified using symbols or notes alongside the
relevant surfaces, indicating the desired texture or roughness required for
manufacturing.

120. Explain the concept of "draft" in product design.
Draft refers to the slight taper or angle added to vertical surfaces of a part to
facilitate its removal from molds or dies during manufacturing processes like
injection molding or casting.

121. What is meant by "dimensioning to a virtual condition" in GD&T?
Dimensioning to a virtual condition involves specifying dimensions and
tolerances based on the theoretical perfect form or feature of a part, rather than
its actual measured dimensions, allowing for more precise control of fit and
function.



122. Describe the role of GD&T in ensuring interchangeability of parts.
GD&T allows engineers to specify tolerances and geometric controls that
ensure parts can be assembled and function properly, even if they are
manufactured by different suppliers or methods.

123. How are coordinate dimensioning systems used in engineering
drawings?
Coordinate dimensioning systems specify the location of features using
Cartesian coordinates, making it easy to measure distances and positions
precisely from a common reference point.

124. Explain the concept of "minimum wall thickness" in product design.
Minimum wall thickness refers to the thinnest allowable section of a part to
ensure structural integrity and manufacturability, taking into account factors like
material properties and manufacturing processes.

125. What is the purpose of using auxiliary views in engineering drawings?
Auxiliary views are used to show the true shape and dimensions of features that
are not parallel to the principal projection planes, providing accurate
representations of inclined or oblique surfaces.


