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INTRODUCTION TO ORTHOGRAPHIC DRAWING
EXERCISES

Orthographic drawing is a fundamental skill in technical drafting,
engineering,  architecture,  and design.  It  allows a  designer  to
represent  a  three-dimensional  object  on  a  two-dimensional
surface  using  multiple  views—typically  front,  top,  and  side.
Mastering  orthographic  drawing  exercises  is  essential  for
anyone entering fields that require precise visual communication
of  objects,  from simple mechanical  parts  to  complex building
structures.  These  exercises  help  develop  spatial  reasoning,
accuracy,  and  the  ability  to  translate  real-world  objects  into
standardized technical drawings. Whether you are a student in a
drafting class, an aspiring engineer, or a hobbyist learning CAD,
practicing  these  exercises  regularly  builds  confidence  and
competence.  This  article  explores  the  nature  of  orthographic
drawing,  the  benefits  of  regular  practice,  a  variety  of  exercise
types,  step-by-step  approaches,  common  mistakes,  and
resources to continue learning. By the end, you will have a clear
roadmap to improving your skills  through targeted and effective
orthographic drawing exercises.

WHAT IS ORTHOGRAPHIC DRAWING?

Orthographic drawing, also known as orthographic projection, is a
method  of  representing  a  3D  object  in  2D  by  projecting  its
features  onto  planes  that  are  perpendicular  to  the  viewer.
Typically, three principal views are used: the front view, the top
view (or  plan view),  and the right  side view.  In  some cases,
additional  views  like  the  left  side,  rear,  or  bottom  may  be
included for  clarity.  The views are  arranged in  a  specific  layout:
the front view is placed centrally, the top view directly above it,
and the side view to the right (or left) of the front view. This
standardized  arrangement  ensures  that  anyone  trained  in
technical drawing can read and interpret the drawing correctly.
Orthographic  drawing  exercises  focus  on  teaching  this
projection technique,  helping learners visualize how an object
looks from different angles and how hidden features (like internal
holes  or  recesses)  are  represented  using  dashed  lines.  The
exercises range from simple shapes like cubes and cylinders to
complex assemblies with multiple components.

WHY PRACTICE ORTHOGRAPHIC DRAWING
EXERCISES?

Regular  engagement  with  orthographic  drawing  exercises  offers

https://web1.enteraskincare.com/


2

2 Orthographic Drawing Exercises 2023-07-03

many benefits:

Improved Spatial Visualization: The ability to mentally
rotate and understand objects in three dimensions is crucial
for engineers, architects, and designers. Exercises train the
brain to see objects from multiple perspectives.
Accuracy and Precision: Technical drawings require
exact measurements and alignment. Repeated practice
hones your eye for detail and reduces errors.
Standardized Communication: Orthographic drawings
are a universal language in manufacturing and
construction. Being fluent in this language is non-
negotiable for professionals.
Foundation for CAD: Computer-aided design (CAD)
software often relies on orthographic views to build 3D
models. Understanding the principles makes learning
software like AutoCAD, SolidWorks, or Fusion 360 much
easier.
Problem-Solving Skills: Many exercises involve
interpreting incomplete views or creating missing views,
which develops logical thinking and deduction.

TYPES OF ORTHOGRAPHIC DRAWING EXERCISES

To  become  proficient,  it  is  beneficial  to  work  through  a
progression  of  exercises.  Below  are  common  categories  of
orthographic drawing exercises that you can incorporate into
your study routine.

1. Simple Geometric Solids
Start  with  basic  shapes  such  as  cubes,  rectangular  prisms,
cylinders, cones, and spheres. Draw the front, top, and side views
for  each.  For  example,  a  cylinder’s  front  and  side  views  are
rectangles, while the top view is a circle. These exercises teach
the fundamental projection rules for edges and curves.

2. Compound Shapes
Once basics are mastered, move to objects formed by combining
two or more simple solids. For instance, a cylinder mounted on a
rectangular base, or a cube with a cylindrical hole drilled through
it. These exercises introduce features like hidden lines (dashed)
for internal edges and holes.

3. Missing View Exercises
Given two views (e.g., front and top), you must deduce and draw
the third view (side). This is a classic problem that strengthens
spatial  reasoning.  Many  textbooks  and  online  resources  offer
such puzzles. Repeated practice of missing view exercises is one
of the most effective ways to internalize projection principles.
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4. Isometric to
Orthographic Conversion
You are provided with an isometric drawing (a 3D pictorial view)
and  must  produce  the  three  orthographic  views.  This  is  the
reverse of the typical drafting process and helps you understand
how 3D shapes map to 2D planes. It  also encourages careful
measurement and proportion.

5. Orthographic to
Isometric Conversion
The  opposite  exercise:  given  orthographic  views,  create  an
isometric drawing. This tests whether you can reconstruct a 3D
mental image from flat views. Many exam questions in technical
drawing courses feature this type of task.

6. Sectional Views
For more advanced practice, exercises involving cutting planes
(sections)  require  you  to  show internal  features  that  are  not
visible in standard orthographic views. You learn to draw cross-
hatching and indicate material removal.

7. Dimensioned Drawings
Adding dimensions  to  orthographic  views is  another  essential
skill. Exercises that include dimensioning lines, extension lines,
and notes teach you how to convey size and tolerances clearly.

STEP-BY-STEP APPROACH TO AN ORTHOGRAPHIC
DRAWING EXERCISE

To get the most out of any orthographic drawing exercise, follow
a systematic method. Here is a reliable workflow:

Study the Object: If you are working from a physical1.
object or an isometric drawing, carefully observe all
features. Note the overall dimensions, any holes, fillets, or
chamfers. Identify which edges are visible from each
viewpoint.
Choose the Views: Standard practice uses three views.2.
Decide on the front view (usually the most descriptive
side), the top view, and the right side view. If the object is
symmetrical, sometimes only two views are necessary.
Draw the Front View: Begin by lightly sketching the3.
outline of the front view. Use construction lines (thin and
light) to establish the height and width. Add visible edges
with solid lines. Then add hidden edges using dashed lines.
Ensure all features are correctly aligned.
Project to the Top View: From the front view, project4.
vertical lines upward to define the width of the top view.
The depth of the top view comes from the object’s depth,
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which you can measure from the side view or isometric.
Draw the top view outline and detail.
Project to the Side View: From the front view, project5.
horizontal lines to the right (or left) to determine the height
of the side view. The width of the side view equals the
depth of the top view. Again, draw visible and hidden lines.
Check Alignment: In a proper orthographic layout, the6.
front and top views share the same width; the front and
side views share the same height; the top and side views
share the same depth. Verify using a 45-degree mitre line if
needed.
Add Dimensions and Notes: If required, add dimension7.
lines, overall measurements, and any necessary symbols
(e.g., diameter, radius).
Review and Refine: Look for missing hidden lines,8.
extraneous lines, or misalignments. Erase construction
lines and darken the final lines to their appropriate
thickness (object lines thick, hidden lines medium, center
lines thin).

Practicing  this  sequence  repeatedly  with  different  objects  will
internalize  the  process  and  make  it  second  nature.

COMMON MISTAKES IN ORTHOGRAPHIC DRAWING
EXERCISES

Even experienced drafters can make errors. Being aware of these
pitfalls helps you avoid them during your orthographic drawing
exercises:

Misalignment of Views: The top and side views must line
up horizontally with the front view. Using a T-square or grid
paper is essential.
Omitting Hidden Lines: Beginners often forget to draw
dashed lines for edges that are not visible from a particular
view, such as the back edge of a hole or a step inside the
object.
Incorrect Line Weights: Using the same thickness for all
lines makes the drawing hard to read. Visible edges should
be thick, hidden edges medium, and center lines thin.
Overcomplicating Simple Shapes: Trying to show too
many details in one view can clutter the drawing. Stick to
necessary views.
Ignoring the Third View: Some exercises require only
two views, but if three are standard, always provide the
third view for completeness.
Inconsistent Scale: Ensure that all views are drawn to the
same scale unless otherwise specified.

ESSENTIAL TOOLS AND RESOURCES FOR PRACTICE

To get started with orthographic drawing exercises, you need the
right tools. Traditional tools include:

Drafting Pencils: A set of pencils with different hardness
(e.g., 2H for light construction lines, HB for hidden lines, 2B
for object lines).
Drawing Board with T-Square: Ensures perfectly
horizontal and vertical lines.
Set Squares (Triangles): For projecting lines at angles,
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especially 30°, 45°, and 60°.
Compass and Scale Ruler: For drawing circles and
measuring distances accurately.
Grid Paper or Isometric Paper: Helpful for maintaining
alignment without a full drafting board.

In  the  digital  age,  many  exercises  can  be  done  using  CAD
software. Free programs like LibreCAD, FreeCAD, or trial versions
of  professional  software  offer  excellent  environments  for
orthographic drawing practice. Additionally, online platforms such
as Technical Drawing 101 or Engineering Drawing App provide
interactive exercises with immediate feedback.

PROGRESSING FROM BEGINNER TO ADVANCED

To steadily improve, design your own curriculum of orthographic
drawing exercises. A recommended progression is:

Weeks 1–2: Simple geometric solids – cubes, prisms,1.
cylinders, pyramids. Draw all views from memory or from a
given isometric.
Weeks 3–4: Compound shapes and objects with holes,2.
fillets, and chamfers. Practice hidden line identification.
Weeks 5–6: Missing view exercises – given two views,3.
draw the third. Challenge yourself with asymmetric objects.
Weeks 7–8: Sectional views and auxiliary views (for4.
inclined surfaces). Learn cutting plane lines and cross-
hatching.
Weeks 9–10: Full dimensioned drawings of mechanical5.
parts or architectural details. Include tolerances notes.

Ongoing: Reverse engineering – take a real object around6.
you (e.g., a stapler, a remote control) and create its
orthographic drawing. This real-world application solidifies
skills.

Keep  a  sketchbook  or  digital  portfolio  of  your  work.  Review
previous  drawings  after  a  few  months;  you  will  see  clear
improvement.

CONCLUSION

Orthographic  drawing is  an  irreplaceable  skill  in  technical  fields,
and the best way to master it  is through consistent, targeted
practice.  By engaging in  a variety of  orthographic drawing
exercises—from simple solids to missing views and sectional
drawings—you build a strong foundation in spatial visualization,
precision,  and  technical  communication.  Whether  you  use
traditional drafting tools or modern CAD software, the principles
remain the same. Avoid common mistakes by always checking
alignment, line weights, and hidden features. Use the step-by-
step approach outlined here to tackle any exercise methodically.
Remember, progress comes with deliberate practice: start with
basics,  gradually  increase  complexity,  and  challenge  yourself
with  real-world  objects.  Over  time,  orthographic  drawing  will
become an intuitive and powerful tool in your professional toolkit.
So pick up a pencil (or open a new CAD file) and begin your next
orthographic  drawing exercise today.  Your  future projects  will
thank you for the clarity and accuracy that only well-practiced
orthographic skills can provide.


