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Blender Fundamentals
Chapter 1 · What Blender Is: A Free, Professional-Grade All-in-One 3D Suite

Every earlier course in Creative & Design Tools worked in two dimensions — pixels in Raster
Editing Fundamentals, paths in Vector Graphics, screens in Figma. Blender opens a genuinely new
dimension for this subject: real 3D space, and a single application that covers modeling, sculpting,
animation, and rendering all at once.

What Blender Actually Is: One Tool, Four Disciplines

Blender is a free, open-source 3D creation suite covering modeling (building a shape's own
geometry), sculpting (shaping organic forms with brush-like tools), animation (making objects
move over time), and rendering (turning a 3D scene into a final image or video) — all inside one
single application, rather than requiring separate specialized tools for each discipline the way some
professional pipelines do.
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Free and Professional-Grade: Not a Contradiction

Blender is used in real professional productions — animated films, visual effects work, game asset
creation, product visualization — not scaled down for hobbyists the way "free" sometimes implies.
Unlike Inkscape or DaVinci Resolve, which sit alongside a separate paid tier of the same product,
Blender has no paid version at all; every feature covered in this course and its own follow-up,
Blender Advanced, is available to everyone, free, from the start.
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How Blender Compares to Paid Industry Tools

Maya, 3ds Max, and Cinema 4D are each established, paid industry tools, but none of them map
cleanly onto Blender as a single direct competitor — Maya and 3ds Max lean toward film/VFX and
game production respectively, and Cinema 4D leans toward motion graphics, each priced for a
specific professional niche. Blender instead covers the same overall ground as all three combined,
at no cost, which is exactly why it's grown from a niche alternative into a genuine industry-
standard tool in its own right over the past several years.
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The First Genuinely 3D Course on This Site

Every earlier chapter across Raster Editing Fundamentals, Vector Graphics, and Figma worked on a
flat, 2D canvas — a pixel grid, a set of paths, a screen layout. Blender's own viewport is genuinely
three-dimensional, with objects that can be viewed and manipulated from any angle in real 3D
space. Chapter 2 covers exactly how to navigate that space before anything else gets built inside it.
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What This Course Actually Teaches

This course, Blender Fundamentals, covers the actual core workflow — navigation, basic modeling,
materials, lighting, animation, and rendering — building toward one complete simple scene in its
own capstone. Blender Advanced, covered separately, goes further into sculpting, non-destructive
modeling, rigging, and physics simulation once these fundamentals are comfortable.
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Setting Expectations: A Real Learning Curve

Blender's own interface is genuinely dense at first — many panels, many modes, keyboard
shortcuts used constantly rather than optionally. This isn't complexity for its own sake; it reflects
covering four real disciplines in one application rather than four separate, simpler ones. Chapter 2's
own navigation basics are worth taking slowly, since comfortable movement through 3D space is
the foundation everything else in this course builds on.

ASPECT BLENDER MAYA / 3DS MAX / CINEMA 4D

Cost Free, no paid tier at all Paid, subscription or license-based

Scope Modeling, sculpting, animation, rendering
— one tool

Typically strongest in one specific
niche each

Industry use Growing, genuinely professional in film,
games, VFX

Long-established in their own
respective niches

Learning
curve

Steep, but comprehensive Similarly steep, tool-specific

NAVIGATION COMES FIRST

Chapter 2 covers orbiting, panning, and zooming through Blender's own 3D viewport, plus the
X/Y/Z axes every later modeling, animation, and rendering chapter assumes comfort with.

"FREE" HERE MEANS GENUINELY FREE, NOT A LIMITED TRIAL

It's tempting to assume a free 3D tool must be a stripped-down, hobbyist version of
something better available for money elsewhere. Blender has no paid tier, no feature gate,
and no trial period at all — every capability covered across both Blender courses on this site is
available to any user from the moment Blender is installed. This is a more complete version of
"free" than even Inkscape or DaVinci Resolve offer, since neither of those two has an
equivalent, more capable paid sibling sitting alongside it.
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Hands-On Exercises

EXERCISE 1

A colleague assumes Blender must be a limited, trial-like version of "real" 3D software, since it
costs nothing. Using this chapter's own material, explain why this assumption is wrong, and
how it differs even from Inkscape or DaVinci Resolve's own free/paid situation.

📄 View solution

EXERCISE 2

A student asks why this chapter doesn't compare Blender to one single paid competitor the
way earlier Creative & Design Tools courses compared Photoshop to GIMP or Illustrator to
Inkscape. Using this chapter's own material, explain why that comparison doesn't map cleanly
here.

📄 View solution

EXERCISE 3

Explain, using this chapter's own material, why Blender represents a genuinely new kind of
workflow for this site compared to Raster Editing Fundamentals, Vector Graphics, and Figma.

📄 View solution

file:///C:/lessons/solutions/exercises/blender1-1_challenge1.txt
file:///C:/lessons/solutions/exercises/blender1-1_challenge2.txt
file:///C:/lessons/solutions/exercises/blender1-1_challenge3.txt
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CHAPTER 1 QUICK REFERENCE

Blender covers modeling, sculpting, animation, and rendering all in one free application

Blender has no paid tier at all — a more complete "free" than Inkscape or DaVinci Resolve
offer

Maya, 3ds Max, and Cinema 4D each serve a narrower, differently-priced niche rather than
one clean equivalent

Blender's own viewport is genuinely three-dimensional — the first 3D workflow on this site

This course (Fundamentals) covers core workflow; Blender Advanced goes further into
sculpting, rigging, and physics
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Blender Fundamentals
Chapter 2 · Navigating 3D Space: Viewport Controls and the Three Axes

Chapter 1 closed with a direct warning: comfortable movement through 3D space is the
foundation every later chapter builds on. This chapter delivers exactly that — the viewport, its core
navigation controls, and the three axes that describe position in real 3D space.

The Viewport: Blender's Own 3D Window

The viewport is the main 3D window where every object in a scene actually lives and gets viewed
from any angle — unlike a flat canvas, it represents a full three-dimensional space, and the same
object looks entirely different depending on which direction it's being viewed from.
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Orbiting, Panning, and Zooming

Orbiting rotates the viewport's own camera around a fixed point, letting a scene be viewed from
any angle without moving anything inside it. Panning slides the view sideways or vertically without
rotating. Zooming moves the view closer to or further from the scene. These three controls, used
together constantly, are how a 3D scene actually gets explored and understood.
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The Three Axes: X, Y, and Z

Every position in Blender's own 3D space is described using three axes: X (left/right), Y
(forward/backward), and Z (up/down). An object's exact location is a combination of all three
values at once, unlike a flat 2D canvas where only two values (horizontal and vertical) are ever
needed to describe a position.
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Numpad Views: Snapping to a Standard Angle

Rather than orbiting freely to approximate a useful angle, the numpad keys snap the viewport
directly to standard views — Front, Side, Top, and a default angled perspective view — instantly,
giving a precise, predictable vantage point whenever a specific angle actually matters, such as
checking whether two objects are properly aligned.
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Perspective vs. Orthographic Views

Perspective view shows depth realistically — objects farther away appear smaller, the way human
vision actually works. Orthographic view removes that depth distortion entirely, showing objects at
a consistent scale regardless of distance, which is genuinely useful for precise alignment work
where perspective distortion would otherwise make two objects look misaligned when they're not.



16

Why This Matters More Than It Might Seem

Every technique in every later chapter — placing an object, sculpting a shape, animating
movement, positioning a light — depends on first being able to see the scene from the angle that
actually matters for that specific task. Comfortable, confident navigation isn't a preliminary chore
to get through quickly; it's the constant, ongoing skill every other chapter in this course assumes.

ACTION TYPICAL MOUSE/KEYBOARD CONTROL

Orbit Middle mouse button, drag

Pan Shift + middle mouse button, drag

Zoom Mouse scroll wheel

Snap to a standard view Numpad 1 (Front), 3 (Side), 7 (Top)

CHAPTER 3 PUTS THIS NAVIGATION TO USE

Chapter 3's own Object Mode work — adding and moving objects around a scene — only
makes sense once orbiting, panning, and zooming feel natural; every placement decision in
that chapter depends on actually being able to see where an object currently sits in 3D space.

GETTING "LOST" IN 3D SPACE IS COMMON — AND EASY TO FIX

It's easy, especially early on, to orbit and zoom around enough that the scene's own objects
end up completely out of view, with no obvious way back to a sensible vantage point.
Pressing Home (or using View > Frame All) instantly reframes the viewport to show every
object in the scene at once, resetting to a sensible starting view regardless of how disoriented
the current camera angle has become. This single habit turns "I'm lost" from a real frustration
into a one-key fix.
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Hands-On Exercises

EXERCISE 1

A beginner needs to check whether two objects are precisely aligned side by side, but
perspective view makes them look slightly offset even though they're actually aligned. Using
this chapter's own material, explain what view setting would resolve this confusion.

📄 View solution

EXERCISE 2

After orbiting and zooming around a scene for a while, a student can no longer see any of their
objects and doesn't know how to get back to a sensible view. Using this chapter's own warning
box, explain the fastest fix.

📄 View solution

EXERCISE 3

Explain, using this chapter's own material, why describing an object's position in Blender
requires three axis values (X, Y, Z) instead of the two values a flat 2D canvas needs.

📄 View solution

file:///C:/lessons/solutions/exercises/blender1-2_challenge1.txt
file:///C:/lessons/solutions/exercises/blender1-2_challenge2.txt
file:///C:/lessons/solutions/exercises/blender1-2_challenge3.txt
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CHAPTER 2 QUICK REFERENCE

Orbit, pan, and zoom are the three core viewport navigation controls

Position in 3D space uses three axes — X, Y, and Z — unlike a flat canvas's two

Numpad views snap instantly to standard angles (Front, Side, Top) rather than requiring free
orbiting

Orthographic view removes perspective distortion, useful for precise alignment checks

Pressing Home (View > Frame All) instantly resets a "lost" viewport back to a sensible view



19

Blender Fundamentals
Chapter 3 · Object Mode: Adding, Transforming, and Organizing Objects

Chapter 2 covered moving around a 3D scene. This chapter covers what actually goes into it —
adding objects, moving/rotating/scaling them as whole units, and keeping a growing scene
organized as more objects get added.

Object Mode: The Default Working Mode

Object Mode is Blender's own default working mode, where an entire object is selected and
manipulated as one complete unit — moved, rotated, scaled, duplicated, deleted — without
reaching inside its own individual geometry. Chapter 4's own Edit Mode goes inside an object's
own mesh instead; this chapter stays entirely at the whole-object level.
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Adding Objects: The Add Menu and Primitive Shapes

The Add menu creates new objects directly in the scene — primitive shapes like a cube, sphere,
cylinder, or plane, each a genuine starting point for further modeling in later chapters. A new
object is added at the current 3D cursor position, making it worth first placing that cursor
deliberately wherever the new object should actually appear.
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The Three Basic Transforms: Move, Rotate, Scale

Move repositions an object along any combination of the three axes from Chapter 2. Rotate spins
it around a chosen axis. Scale changes its overall size, uniformly or along just one axis. These three
transforms, combined, cover the vast majority of everyday object placement and adjustment work
in a scene.
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Precise Transforms: Numeric Input and Snapping

Rather than dragging by eye, a transform can be typed as an exact numeric value — moving
exactly 2 units along the X axis, rotating exactly 90 degrees — for situations where an approximate,
by-eye placement genuinely isn't precise enough. Snapping can also constrain a transform to align
with a grid, another object's own vertex, or a specific increment, useful for lining objects up cleanly.
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The Outliner: Organizing a Scene's Own Object
Hierarchy

The Outliner lists every object in the scene in a hierarchical tree, letting objects be selected,
renamed, hidden, or grouped directly from that list rather than hunting for them visually in a busy
3D viewport. A scene with many objects benefits from the same kind of organizational discipline
Vector Graphics' own layers and groups chapter described for a busy vector composition.
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Parenting: Linking Objects to Move Together

Parenting links one object (the child) to another (the parent), so moving, rotating, or scaling the
parent automatically carries the child along with it, while the child can still be transformed
independently on its own. A wheel parented to a car body, for instance, moves along with the car
automatically without needing to be separately repositioned every time the car itself moves.

TRANSFORM SHORTCUT CONSTRAIN TO ONE AXIS

Move G (grab) G, then X / Y / Z

Rotate R R, then X / Y / Z

Scale S S, then X / Y / Z

CHAPTER 4 GOES INSIDE THE OBJECT ITSELF

Everything in this chapter treats an object as one complete, unbroken unit. Chapter 4's own
Edit Mode is where an object's actual shape gets reworked — moving individual vertices,
edges, and faces rather than the whole object at once.

SCALING IN OBJECT MODE DOESN'T ACTUALLY CHANGE THE MESH

It's tempting to think that scaling an object in Object Mode permanently changes its
underlying geometry the same way reshaping it in Edit Mode would. Object Mode's own Scale
transform only changes a stored scale value applied on top of the object's own unchanged
mesh data — the geometry itself never actually changes size internally. This distinction
becomes genuinely important later: several tools introduced in Blender Advanced (modifiers,
UV unwrapping) expect an object's scale to be "applied" (reset to a neutral 1.0 value with the
visual size baked permanently into the mesh) to behave correctly, and skipping that step is a
common, confusing source of unexpected results down the line.
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Hands-On Exercises

EXERCISE 1

A designer needs to move an object exactly 3 units along the Y axis, not an approximate
amount by eye. Using this chapter's own material, explain how to do this precisely.

📄 View solution

EXERCISE 2

A scene has a car body and four wheel objects that all need to move together whenever the
car body moves, while still allowing each wheel to spin independently. Using this chapter's own
material, explain how to set this up.

📄 View solution

EXERCISE 3

A student scales an object to twice its original size in Object Mode, then assumes its underlying
mesh geometry has permanently doubled in size. Using this chapter's own warning box,
explain why this assumption is incorrect.

📄 View solution

file:///C:/lessons/solutions/exercises/blender1-3_challenge1.txt
file:///C:/lessons/solutions/exercises/blender1-3_challenge2.txt
file:///C:/lessons/solutions/exercises/blender1-3_challenge3.txt


26

CHAPTER 3 QUICK REFERENCE

Object Mode manipulates a whole object at once; Chapter 4's Edit Mode goes inside its own
mesh

Move (G), Rotate (R), Scale (S) are the three core transforms, each constrainable to a single
axis

Numeric input and snapping allow precise, exact transforms rather than approximate by-eye
placement

The Outliner organizes a scene's own object hierarchy, the same discipline layers/groups
provided in Vector Graphics

Parenting links a child object to a parent, without preventing the child's own independent

transforms



27

Blender Fundamentals
Chapter 4 · Edit Mode: Vertices, Edges, and Faces

Chapter 3's own tip box pointed here directly: Object Mode treats an object as one unbroken unit,
while Edit Mode goes inside it to actually rework its shape. This chapter covers the building blocks
that make up every mesh in Blender — vertices, edges, and faces — the same underlying idea as
Vector Graphics' own anchor points and paths, one dimension higher.

Entering Edit Mode: Working Inside an Object's Own
Mesh

Pressing Tab switches the currently selected object from Object Mode into Edit Mode, revealing its
actual underlying geometry as a set of selectable points, connections, and surfaces rather than one
solid, unbroken shape. Every technique in this chapter and the next operates entirely inside this
mode.
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Vertices: The 3D Equivalent of Anchor Points

A vertex is a single point in 3D space, defined by an X, Y, and Z position — directly analogous to an
anchor point in Vector Graphics, except positioned in three dimensions rather than two. Every
mesh, however complex, is ultimately built from a collection of vertices.
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Edges: Connecting Vertices, the 3D Equivalent of Paths

An edge is a straight line connecting exactly two vertices — the 3D equivalent of a path segment
connecting two anchor points in Vector Graphics. Unlike a 2D path, which can curve smoothly
between points, a basic edge in a mesh is always straight; the appearance of a smooth 3D curve
actually comes from many short, straight edges connected in sequence, an important distinction
covered further once Chapter 5 introduces subdivision-style modeling.
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Faces: The Filled Surface Between Edges

A face is a flat, filled surface bounded by a closed loop of edges — commonly a triangle (three
edges) or a quad (four edges) — and it's faces, not edges or vertices, that actually render as the
visible, solid surface of an object. This closed-loop requirement is the same underlying concept as
a closed path needing to hold a fill in Vector Graphics, applied here to a 3D surface instead of a 2D
one.
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Selection Modes: Vertex, Edge, and Face Select

Edit Mode offers three distinct selection modes — Vertex Select, Edge Select, and Face Select —
switching which of the three building blocks actually gets selected and manipulated by a click.
Choosing the right selection mode for a given edit (moving one specific point vs. an entire flat
surface) makes mesh editing considerably more precise and predictable.
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Basic Mesh Editing: Moving, Merging, and Deleting
Geometry

The same Move, Rotate, and Scale transforms from Chapter 3 apply here too, but now acting on
individual vertices, edges, or faces rather than a whole object. Merging combines two or more
selected vertices into one, closing a gap or simplifying overly dense geometry; deleting removes
selected geometry entirely, though what exactly gets removed depends on a choice covered
directly in this chapter's own warning box.

VECTOR GRAPHICS
(2D)

BLENDER EDIT MODE (3D)

Anchor point Vertex

Path segment Edge

Closed path holding
a fill

Face

Bezier curve
handles

No direct equivalent on a basic edge — smooth curves are approximated
with many short, straight edges

CHAPTER 5 BUILDS DIRECTLY ON THIS

Extrude, bevel, and loop cuts, covered in Chapter 5, are all operations performed directly on
vertices, edges, and faces — this chapter's own vocabulary is exactly what Chapter 5's own
toolkit is built around.

DELETING GEOMETRY ISN'T A SINGLE, UNIFORM ACTION

It's tempting to press Delete on selected geometry expecting one obvious, predictable result.
Blender's own Delete menu offers several genuinely different options — deleting selected
vertices removes their connected edges and faces too, deleting only edges can leave stray,
disconnected vertices behind, and deleting only faces can leave a hole edged by vertices and
edges that still technically remain. Choosing the wrong option is a common source of
unexpectedly broken geometry — checking the actual result after a delete, not just assuming
it worked as intended, is worth doing until this becomes second nature.
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Hands-On Exercises

EXERCISE 1

A student wants to select and move an entire flat surface of a cube at once, rather than
adjusting its four corner points individually. Using this chapter's own material, explain which
selection mode achieves this most directly.

📄 View solution

EXERCISE 2

A student deletes a selected face expecting the surrounding geometry to close up neatly, but
ends up with a visible hole edged by leftover vertices and edges. Using this chapter's own
warning box, explain what happened.

📄 View solution

EXERCISE 3

Explain, using this chapter's own material, why a face in Blender requires a closed loop of
edges, drawing the direct parallel to Vector Graphics' own material on closed paths and fills.

📄 View solution

file:///C:/lessons/solutions/exercises/blender1-4_challenge1.txt
file:///C:/lessons/solutions/exercises/blender1-4_challenge2.txt
file:///C:/lessons/solutions/exercises/blender1-4_challenge3.txt
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CHAPTER 4 QUICK REFERENCE

Tab switches between Object Mode and Edit Mode

A vertex is a 3D point; an edge connects two vertices; a face fills a closed loop of edges

This is the same underlying idea as Vector Graphics' own anchor points and paths, one
dimension higher

Vertex, Edge, and Face Select modes determine which building block a click actually selects

Deleting geometry has several genuinely different options — check the actual result, don't
assume
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Blender Fundamentals
Chapter 5 · Modeling Basics: Extrude, Bevel, and Loop Cuts

Chapter 4's own tip box pointed here directly: this chapter's own toolkit is built around Chapter 4's
vocabulary of vertices, edges, and faces. Extrude, Bevel, and Loop Cuts are the three tools that
actually turn a simple starting shape into a genuinely custom one.

Extrude: Pulling New Geometry Out of Existing
Geometry

Extrude takes a selected face, edge, or vertex and pulls a new copy of it outward, automatically
connecting the new geometry back to whatever it was extruded from with new faces along the
way. A cube's own single top face, extruded upward, becomes a taller box shape — new geometry
generated directly from what was already there, rather than added as a separate, disconnected
piece.
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Bevel: Softening a Sharp Edge or Corner

Bevel replaces a sharp edge or corner with a small, rounded or chamfered transition, adding new
geometry to smooth out what would otherwise be a hard, perfectly sharp angle. Real-world
objects almost never have perfectly sharp edges at a physical level, which is exactly why even a
very subtle bevel often makes a model read as noticeably more realistic.
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Loop Cuts: Adding Edge Loops for More Detail

A loop cut adds a new ring of edges running around an existing mesh, subdividing it into more,
smaller faces without changing its overall shape. This is essential preparation for later, more
localized edits — bending just the middle section of a cylinder, for instance, requires enough edge
loops already present in that middle area to actually bend around.
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Inset Faces: Creating a Smaller Face Within a Face

Inset creates a new, smaller face nested inside a selected face, with a thin border of new geometry
connecting the two — commonly used as a first step before extruding that new inner face inward
or outward, a common pattern for building details like a window frame or a recessed panel.
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Combining These Tools: A Simple Modeling Workflow

A real modeling session typically combines all four tools in sequence — loop-cutting to add detail
where it's needed, insetting a face to define a smaller region, extruding that region to give it
depth, and beveling any resulting sharp edges to soften them. No single tool builds a complex
shape alone; the combination, applied thoughtfully, is what does the real work.

TOOL WHAT IT DOES TYPICAL SHORTCUT

Extrude Pulls new, connected geometry out from a selection E

Bevel Softens a sharp edge or corner with a rounded transition Ctrl+B

Loop Cut Adds a ring of edges, subdividing the mesh Ctrl+R

Inset Faces Creates a smaller nested face within a selected face I

CHAPTER 6 GIVES THIS SHAPE AN ACTUAL APPEARANCE

Everything in this chapter shapes geometry alone — no color or surface appearance yet.
Chapter 6's own materials and basic shading is where a modeled shape actually gets a visible
color and surface property.

EXTRUDING WITHOUT MOVING STILL CREATES NEW GEOMETRY

It's tempting to press E (Extrude) and then immediately click or press Enter without actually
moving the mouse, assuming nothing happened since the shape looks unchanged. Extrude
always creates new geometry the moment it's activated, even if it's then confirmed at zero
distance — the result is an invisible, overlapping duplicate face sitting exactly on top of the
original, which can cause confusing selection or shading problems later when that hidden
duplicate gets caught up in a future edit. Moving the mouse at least slightly before
confirming (or explicitly cancelling with Escape if no extrusion was actually intended) avoids
leaving this kind of invisible duplicate behind.
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Hands-On Exercises

EXERCISE 1

A student wants to bend just the middle section of a plain, unsubdivided cylinder without
affecting its top and bottom. Using this chapter's own material, explain what preparation step
is needed before that bend is even possible.

📄 View solution

EXERCISE 2

A student presses E to extrude a face, then immediately confirms without moving the mouse,
assuming nothing happened since the model looks identical. Using this chapter's own warning
box, explain what actually happened and why it can cause problems later.

📄 View solution

EXERCISE 3

Explain, using this chapter's own material, why a subtle bevel on a hard corner often makes a
3D model look more realistic, even though the change itself is visually very small.

📄 View solution

file:///C:/lessons/solutions/exercises/blender1-5_challenge1.txt
file:///C:/lessons/solutions/exercises/blender1-5_challenge2.txt
file:///C:/lessons/solutions/exercises/blender1-5_challenge3.txt
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CHAPTER 5 QUICK REFERENCE

Extrude pulls new, connected geometry out from a selected face, edge, or vertex

Bevel softens a sharp edge or corner with a rounded or chamfered transition

Loop Cuts add a ring of edges, subdividing the mesh for more localized detail

Inset Faces creates a smaller nested face, often as a first step before extruding it

Extrude always creates new geometry immediately, even at zero distance — move the mouse
or cancel, don't just confirm blindly
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Blender Fundamentals
Chapter 6 · Materials and Basic Shading: Giving Objects Color and Surface Properties

Chapter 5's own tip box pointed here directly: shape alone has no visible color or surface
appearance yet. This chapter covers materials — the properties that determine how a modeled
shape actually looks once it's given color, and how light interacts with its own surface.

What a Material Actually Is

A material is a set of properties assigned to an object (or specific faces of it) describing how that
surface looks and reacts to light — its color, how shiny or dull it appears, whether it looks like
metal, plastic, or something else entirely. Without a material, an object renders with only a flat
default gray appearance.
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The Principled BSDF: Blender's Default Shader

The Principled BSDF is Blender's own default, all-purpose material type, covering the vast majority
of everyday surface types — plastic, metal, rubber, skin — through a manageable set of
straightforward properties rather than requiring a fully custom setup for every different kind of
surface.
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Base Color: The Object's Own Fundamental Color

Base Color sets the fundamental, underlying color of a material — red plastic, blue metal, white
ceramic — the most basic property every material actually has, and usually the first one set when
building a new material from scratch.
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Roughness and Metallic: Controlling How Light Reflects

Roughness controls how sharply or diffusely light reflects off a surface — a low roughness value
produces sharp, mirror-like reflections (glossy plastic, polished metal), while a high roughness
value scatters light more broadly, producing a duller, matte appearance (rubber, unfinished wood).
Metallic controls whether a surface behaves like a metal (reflecting colored light in a specific,
physically distinct way) or a non-metal (most everyday materials — plastic, wood, skin, fabric).
Together, these two properties alone define most of what makes a rendered surface actually read
as a specific real-world material.
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Assigning Materials to Multiple Objects or Faces

A single material can be assigned to many different objects at once, all updating together if that
material's own properties change later — the same propagation behavior Figma's own
components and design-system styles already established for design work, applied here to 3D
surfaces. A single object can also have multiple materials assigned to different faces, useful for
something like a mug with a differently-colored handle.
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Viewport Shading Modes: Solid, Material Preview, and
Rendered

Blender's own viewport can display a scene in several distinct shading modes: Solid (a flat,
simplified default appearance ignoring actual material properties), Material Preview (an
approximate real-time preview of how materials will actually look), and Rendered (the most
accurate representation, including lighting effects, closest to a final render). Switching between
these modes while working is routine, not a sign anything's gone wrong.

ROUGHNESS METALLIC READS AS

Low Off Glossy plastic

High Off Matte plastic or rubber

Low On Polished, mirror-like metal

High On Brushed or rough metal

MATERIALS ONLY FULLY COME ALIVE WITH REAL LIGHT

Chapter 7's own lighting material is the necessary next step — even a well-set-up material can
look flat or unconvincing in a scene with no proper lighting, since roughness and metallic
properties are specifically about how a surface interacts with light actually hitting it. Blender
Advanced's own Shader Editor (Chapter 5 of that course) later exposes these same Base Color,
Roughness, and Metallic properties as a fully node-based graph, for far more control than the
simple property fields covered here.
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SOLID SHADING MODE DOESN'T SHOW A MATERIAL'S REAL APPEARANCE

It's tempting to check a material's own look by staying in Blender's default Solid viewport
shading mode, assuming the object's displayed color reflects its actual assigned material.
Solid mode ignores material properties almost entirely, showing either a flat default gray or a
simplified per-object viewport color with no real roughness, metallic, or lighting behavior
applied at all. Switching to Material Preview or Rendered mode is necessary to actually see
how a material genuinely looks — checking material work while still in Solid mode is a
common source of confusing "why doesn't it look right" moments that aren't actually about
the material at all.
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Hands-On Exercises

EXERCISE 1

A student wants to create a polished, mirror-like chrome material. Using this chapter's own
material, explain what Roughness and Metallic values would achieve this.

📄 View solution

EXERCISE 2

A student assigns a bright red material to an object, but it still appears plain gray in the
viewport, and they conclude the material assignment must have failed. Using this chapter's
own warning box, explain the likely actual cause.

📄 View solution

EXERCISE 3

Explain, using this chapter's own material, why a mug's handle can be a different color from the
rest of the mug even though both are part of the same single object.

📄 View solution
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CHAPTER 6 QUICK REFERENCE

A material describes how a surface looks and reacts to light — color, shininess, metal-or-not

The Principled BSDF is Blender's default, all-purpose material type

Base Color sets the fundamental color; Roughness and Metallic control how light reflects

A single object can have multiple materials assigned to different faces

Solid viewport mode doesn't show real material appearance — use Material Preview or
Rendered to actually check it
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Blender Fundamentals
Chapter 7 · Basic Lighting: Lamps and How Light Shapes a Scene

Chapter 6's own tip box pointed here directly: a material only fully comes alive once real light is
actually shining on it. This chapter covers Blender's own lamp types and how lighting choices
shape not just visibility, but the entire mood and readability of a scene.

Why Lighting Matters More Than It Might Seem

Lighting doesn't just make a scene visible — it's what actually reveals a material's own Roughness
and Metallic properties from Chapter 6, since those properties are entirely about how a surface
responds to light hitting it. The exact same model and material can look completely different
depending on where light comes from, how strong it is, and how many separate light sources are
involved.
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Lamp Types: Point, Sun, Spot, and Area

Point simulates a small light bulb radiating light equally in all directions from a single point. Sun
simulates a distant, extremely powerful light source (like the actual sun) casting parallel, directional
light evenly across an entire scene, regardless of the lamp's own specific position. Spot simulates a
focused, cone-shaped beam, like a flashlight or stage spotlight. Area simulates light coming from a
flat surface (a softbox or window), producing notably softer, more diffuse shadows than a Point or
Spot light of similar strength.
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Light Strength and Color

Strength controls how bright a lamp actually is, and Color tints the light itself — a warm, slightly
orange light reads as an incandescent bulb or late-afternoon sun, while a cooler, slightly blue light
reads as overcast daylight or fluorescent lighting. Both properties affect every material in the scene
that light actually reaches.
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The World Background: Ambient Environment Light

Beyond individual lamps, Blender's own World settings provide ambient background light and
(optionally) a background image, filling in some general illumination across the whole scene rather
than relying entirely on individual lamps for every bit of light. A simple, evenly-lit gray World
background is often enough for straightforward scenes, while a more elaborate environment
image can add realistic reflections and ambient color.
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Basic Three-Point Lighting Setup

A classic three-point setup uses a Key light (the main, strongest light source, usually positioned to
one side), a Fill light (a softer, weaker light on the opposite side, reducing harsh shadow on that
side without eliminating shadow entirely), and a Rim/Back light (positioned behind the subject,
separating it visually from the background). This simple three-lamp pattern reliably produces a
well-defined, professional-looking result across a huge range of different subjects.
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How Lighting Interacts With Materials From Chapter 6

A glossy, low-roughness material reflects a light source's own shape directly and sharply — a small
Point light produces a small, sharp highlight, while a large Area light produces a broad, soft
highlight on that exact same material. Choosing lamp types deliberately, with a specific material's
own properties in mind, produces noticeably more convincing results than lighting a scene
generically without considering what's actually being lit.

LAMP TYPE SIMULATES SHADOW CHARACTER

Point A small light bulb Sharp, radiating in all directions

Sun A distant, powerful light (the actual sun) Sharp, parallel across the whole scene

Spot A focused beam (flashlight, stage spotlight) Sharp, confined to a cone

Area Light from a flat surface (softbox, window) Soft, diffuse

LIGHTING CHOICES ALSO AFFECT CHAPTER 9'S OWN RENDER TIME

More lights, larger Area lights, and more complex World environments all generally increase
how long a final render actually takes, a real, practical trade-off Chapter 9's own material on
render engines and settings addresses directly.

MORE LIGHTS DOESN'T AUTOMATICALLY MEAN BETTER LIGHTING

It's tempting to add more and more lamps to a scene, assuming extra light sources can only
improve how well everything is illuminated. Too many lights, especially strong ones from
many different directions, tends to flatten a scene — washing out the shadows and contrast
that actually let a viewer read an object's own shape and material properties clearly. A well-
considered three-point setup with deliberate, purposeful lights usually looks more convincing
than a brightly over-lit scene with shadows eliminated almost entirely.
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Hands-On Exercises

EXERCISE 1

A designer wants soft, diffuse lighting similar to a window on an overcast day, rather than
sharp, defined shadows. Using this chapter's own material, explain which lamp type fits this
need.

📄 View solution

EXERCISE 2

A student adds five strong lights to a scene from every direction, hoping this will make the
object look its clearest and best-lit, but the result looks flat and unconvincing instead. Using
this chapter's own warning box, explain why.

📄 View solution

EXERCISE 3

Explain, using this chapter's own material, why a glossy, low-roughness material from Chapter
6 looks noticeably different when lit by a small Point light versus a large Area light.

📄 View solution
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CHAPTER 7 QUICK REFERENCE

Point, Sun, Spot, and Area lamps each simulate a genuinely different real-world light source

Strength and Color control a lamp's own brightness and tint

The World background provides ambient light across the whole scene, beyond individual
lamps

A three-point setup (Key, Fill, Rim) reliably produces a well-defined, professional result

More lights isn't automatically better — over-lighting flattens a scene, removing the
shadow and contrast that reveal shape and material



59

Blender Fundamentals
Chapter 8 · Basic Animation: Keyframes and the Timeline

Chapters 3 through 7 built and lit a single, static scene. This chapter introduces the missing
dimension — time — through keyframes, the first animation concept covered on this site.

What Animation Actually Means in Blender: Change
Over Time

Animation, at its core, means a property changing value over the course of time — an object's own
position, rotation, scale, or even a material's color shifting from one value at one moment to a
different value at a later moment. Blender records exactly this kind of change using keyframes.
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Keyframes: Recording a Property's Value at a Specific
Frame

A keyframe records a specific property's exact value at one specific frame in time. Setting a
keyframe for an object's location at frame 1, and a different location at frame 48, tells Blender
exactly where that object should be at those two specific moments — with everything in between
calculated automatically.
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The Timeline: Frames, Frame Rate, and Playback

The Timeline shows every frame in an animation as a horizontal sequence, with the frame rate
(commonly 24, 30, or 60 frames per second) determining how many of those frames play back in
one real second, and therefore how smooth and how long the finished animation actually feels.
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Interpolation: What Happens Between Two Keyframes

Interpolation is exactly how Blender fills in the values between two keyframes automatically — a
location keyframed at frame 1 and a different location keyframed at frame 48 doesn't require 47
separate keyframes in between; Blender calculates every intermediate frame's own value on its
own, by default producing smooth, continuous motion between the two recorded points.
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Animating Common Properties: Location, Rotation,
Scale

The same Move, Rotate, and Scale transforms from Chapter 3 can all be keyframed directly — an
object sliding across a scene, spinning in place, or growing and shrinking over time, all built from
exactly the same familiar transform properties, just recorded at different frames rather than
applied once and left static.
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Playing Back and Scrubbing an Animation

Pressing the Timeline's own play button plays the animation back in real time at the current frame
rate; scrubbing (clicking and dragging directly along the Timeline) jumps instantly to any specific
frame, letting a specific moment be checked and refined without needing to replay the whole
animation from the beginning each time.

CONCEPT BLENDER ANIMATION
VIDEO EDITING FUNDAMENTALS'
OWN TIMELINE

What sits on the
timeline

Keyframed property values Video/audio clips

What fills the gaps Automatic interpolation between
keyframes

Whatever's actually in each clip

Scrubbing Jumps to any frame, recalculating
interpolated values

Jumps to any frame, showing that
point in the footage

THIS ANIMATION STILL NEEDS TO BECOME AN ACTUAL VIDEO

Everything covered in this chapter exists inside Blender's own viewport until Chapter 9's own
rendering material actually converts it into a finished video file. Blender Advanced's own
Graph Editor (Chapter 7 of that course) later gives far finer control over exactly how
interpolation behaves between keyframes than the default automatic smoothing covered
here.

YOU DON'T NEED A KEYFRAME ON EVERY SINGLE FRAME

It's tempting to assume smooth animation requires setting a keyframe at every single frame
along the Timeline, manually specifying every intermediate value by hand. Interpolation exists
specifically to make this unnecessary — a sparse set of keyframes at the moments that
actually matter (a starting pose, an ending pose, maybe one key moment in between) is
enough for Blender to calculate smooth motion automatically. Over-keyframing every frame
not only wastes considerable effort, it also makes an animation much harder to adjust later,
since a change would then need to be repeated across every single one of those unnecessary
keyframes instead of just the few that actually matter.
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Hands-On Exercises

EXERCISE 1

A student wants an object to slide smoothly from one side of the scene to the other over 48
frames. Using this chapter's own material, explain the minimum number of keyframes actually
needed to achieve this, and why.

📄 View solution

EXERCISE 2

A student sets a keyframe on every single frame of a 48-frame animation, then finds that
adjusting the animation's own timing afterward requires changing dozens of individual
keyframes. Using this chapter's own warning box, explain what a simpler approach would have
looked like.

📄 View solution

EXERCISE 3

Explain, using this chapter's own material, how Blender's own keyframe-based Timeline differs
from Video Editing Fundamentals' own timeline, even though both are visually similar
horizontal sequences of frames.

📄 View solution
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CHAPTER 8 QUICK REFERENCE

A keyframe records a property's exact value at one specific frame in time

The Timeline shows every frame in sequence; frame rate determines playback speed

Interpolation automatically fills in the values between two keyframes — no need to keyframe
every frame

Location, Rotation, and Scale from Chapter 3 can all be keyframed directly

A sparse set of well-placed keyframes is easier to adjust later than over-keyframing every
frame



67

Blender Fundamentals
Chapter 9 · Rendering Basics: Render Engines, Resolution, and Output Formats

Every chapter so far built up a scene — shape, material, lighting, and now animation. This chapter
covers the final step that turns all of it into an actual, finished image or video: rendering.

What Rendering Actually Does: Turning a Scene Into a
Final Image

Rendering calculates the final, finished appearance of a scene — every material's own color and
reflections, every light's own effect, every shadow — pixel by pixel, producing either a single still
image or a full sequence of frames for an animation. This is a genuinely different process from the
viewport's own Material Preview mode from Chapter 6, which only approximates that same
appearance in real time for convenience while working.
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Eevee: Fast, Real-Time-Style Rendering

Eevee is Blender's own fast render engine, using techniques closer to real-time video game
rendering to produce results quickly, often in a small fraction of a second per frame. It
approximates many lighting and material effects rather than simulating them with full physical
accuracy, trading some realism for dramatically faster render times.
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Cycles: Physically Accurate Ray-Traced Rendering

Cycles simulates light physically, tracing individual rays as they bounce, reflect, and refract through
a scene the way real light actually behaves. This produces genuinely more physically accurate
results — more convincing reflections, more realistic soft shadows, more accurate light bouncing
between surfaces — at the direct cost of considerably longer render times per frame.
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Choosing Between Eevee and Cycles

Eevee suits real-time preview work, fast iteration, and situations where render time genuinely
matters more than absolute physical accuracy — a game asset preview, a quick animatic, a fast
client preview. Cycles suits final, polished output where physical accuracy matters more than speed
— a hero product shot, a detailed architectural visualization, a final animation frame meant for real
theatrical or broadcast delivery.
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Resolution and Output Settings

Resolution sets the pixel dimensions of the final rendered image or frame — higher resolution
produces a sharper, more detailed result at the cost of longer render time and a larger file size, the
same fundamental trade-off Raster Editing Fundamentals' own material on pixel resolution
described for 2D images.
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Output Formats: Still Images vs. Animation

A single still image renders once, to a format like PNG or JPEG. An animation renders every
individual frame in sequence, either as a folder of individual image files (one per frame) or directly
compiled into a single video file. Rendering to individual frame images first is generally the safer
choice for a longer animation, since a crash partway through only loses whatever frames hadn't
rendered yet, rather than the entire in-progress video file.

ASPECT EEVEE CYCLES

Speed Fast, often real-time Considerably slower

Accuracy Approximated lighting/reflections Physically accurate, ray-traced

Best suited to Previews, fast iteration, game-style assets Final polished output, realistic renders

THIS IS WHERE THE CAPSTONE ACTUALLY FINISHES

Chapter 10's own capstone brings every prior chapter's own technique together and finally
renders the result — the direct, concrete payoff of everything modeled, materialed, lit, and
animated across this entire course.

CYCLES' GREATER ACCURACY DOESN'T AUTOMATICALLY MAKE IT THE RIGHT CHOICE

It's tempting to assume Cycles must simply be the "better" render engine since it's more
physically accurate, and default to using it for everything regardless of the situation. For
iterative work — checking how a scene looks after each small adjustment, previewing an
animation's own timing — Eevee's dramatically faster render time is often the genuinely
better choice, even though its results are less physically precise. Reaching for Cycles by default
for every render, including quick checks that don't need that level of accuracy, wastes
considerable time without adding real value to work still in progress.
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Hands-On Exercises

EXERCISE 1

A designer needs to quickly check how a scene's lighting looks after each small adjustment,
iterating many times over a short work session. Using this chapter's own material, explain
which render engine fits this need and why.

📄 View solution

EXERCISE 2

A student uses Cycles by default for every single quick preview render while still adjusting basic
object placement, and finds their workflow has become frustratingly slow. Using this chapter's
own warning box, explain what's happening and what a better approach would look like.

📄 View solution

EXERCISE 3

Explain, using this chapter's own material, why rendering a long animation to a folder of
individual frame images is generally safer than rendering directly to one single video file.

📄 View solution
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CHAPTER 9 QUICK REFERENCE

Eevee renders fast using approximated lighting/reflections, suited to previews and iteration

Cycles renders slower but physically accurate, suited to final, polished output

Higher resolution produces a sharper result at the cost of longer render time and larger file
size

Rendering to individual frame images is generally safer for long animations than one
continuous video file

More accurate isn't automatically the better choice — match the render engine to what
the work actually needs right now
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Blender Fundamentals
Chapter 10 · Capstone: Modeling, Texturing, and Rendering One Complete Simple Scene

Every prior chapter introduced one concept at a time. This capstone builds a single, complete still-
life scene — a coffee mug on a small table — from a blank file through a finished render, applying
each of those concepts in the order a real modeling session would actually use them.

The Scenario

A simple product-style still life: a ceramic mug with a handle, sitting on a small wooden table, lit
convincingly, with a short camera-orbit animation and a final rendered image and video output.
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Step 1 — Navigating to Set Up the Scene (Chapter 2)

Before adding anything, orbit, pan, and zoom to a comfortable working angle, and switch to a
Numpad view for a clean initial reference point — the same navigation habits from Chapter 2 that
every later step in this capstone depends on.
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Step 2 — Blocking Out Objects in Object Mode
(Chapter 3)

Add a cylinder for the mug's own basic body and a flattened cube for the table, using Move,
Rotate, and Scale to position the mug on top of the table's own surface — the whole-object
placement work Chapter 3 covered, before either object's own shape gets refined further.
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Step 3 — Shaping the Mug's Handle in Edit Mode
(Chapter 4)

Enter Edit Mode on the mug's own mesh and select the faces where the handle will attach, working
directly with the underlying vertices, edges, and faces from Chapter 4 rather than treating the mug
as one unbroken shape any longer.
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Step 4 — Modeling the Handle and Refining Details
(Chapter 5)

Extrude a new loop of geometry outward to form the handle's own curved shape, add loop cuts
for smoother curvature along its length, and bevel the mug's own rim and base edges to soften
what would otherwise be unrealistically sharp corners — Chapter 5's own core toolkit, applied
together.
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Step 5 — Applying Materials (Chapter 6)

Assign the mug a ceramic-style material — a light base color, moderate roughness, Metallic off —
and the table a separate wood-style material with its own distinct base color and higher
roughness, checking both in Material Preview mode rather than Solid mode to actually see their
real appearance.
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Step 6 — Lighting the Scene (Chapter 7)

Set up a basic three-point lighting arrangement — a Key light establishing the main illumination, a
softer Fill light reducing harsh shadow on the opposite side, and a small Rim light separating the
mug visually from the table behind it — deliberately avoiding the over-lighting Chapter 7 warned
against.
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Step 7 — Adding a Simple Animation (Chapter 8)

Keyframe the camera's own rotation at frame 1 and again at frame 96, orbiting slowly around the
mug over roughly four seconds at 24 frames per second — just two keyframes, relying entirely on
Blender's own automatic interpolation to produce smooth camera motion in between.
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Step 8 — Rendering the Final Result (Chapter 9)

Render a single still frame in Cycles for a polished, physically accurate final image, then render the
full 96-frame animation in Eevee instead, favoring faster render time for the full video sequence
over the extra realism Cycles would add at a much higher time cost across every one of those
frames.

CAPSTONE STEP CHAPTER IT DRAWS FROM

Step 1 — Navigation Chapter 2

Step 2 — Blocking out objects Chapter 3

Step 3 — Entering Edit Mode Chapter 4

Step 4 — Modeling the handle Chapter 5

Step 5 — Materials Chapter 6

Step 6 — Lighting Chapter 7

Step 7 — Camera animation Chapter 8

Step 8 — Rendering Chapter 9

WHERE THIS SCALES UP NEXT

This capstone worked one simple scene with basic primitive-derived shapes and a
straightforward camera move. Blender Advanced's own capstone scales this exact same
discipline up to a sculpted, rigged, and animated character — the natural next step once this
fundamentals-level workflow is comfortable.
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THIS CAPSTONE DELIBERATELY STAYS AT A FUNDAMENTALS LEVEL

Genuinely advanced techniques — sculpting, non-destructive modifiers, UV unwrapping,
node-based shading, rigging, physics simulation — are intentionally not attempted here. This
capstone exercises exactly the fundamentals covered across Chapters 2 through 9; those more
advanced techniques are Blender Advanced's own job, building on this exact foundation
rather than repeating it.
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Hands-On Exercises

EXERCISE 1

Explain why this capstone's own Step 3 requires entering Edit Mode specifically for the handle,
when the mug's basic cylindrical body could largely stay untouched at the Object Mode level.

📄 View solution

EXERCISE 2

Explain, using Chapter 6's own material, why the mug and table in this capstone need
genuinely different Roughness and Metallic values, even though both are solid, opaque, non-
metal objects.

📄 View solution

EXERCISE 3

Explain why this capstone's own step-by-step shape follows the narrative-session format used
by this site's own Audio & Video Production courses, rather than the side-by-side comparative
format used by Raster Editing Fundamentals, Vector Graphics, and Figma.

📄 View solution

COURSE COMPLETE

Blender Fundamentals — 10 of 10 chapters complete. Blender Advanced remains
outstanding as this two-course track's own next planned course.
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CHAPTER 10 QUICK REFERENCE

One simple still-life scene, worked end to end, from a blank file to a finished render and
animation

Every step draws directly from a specific earlier chapter — nothing new is introduced in this
capstone itself

The final output uses Cycles for a still image and Eevee for the full animation, matching
each output's own real needs

This capstone stays deliberately at a fundamentals level — advanced techniques belong to
Blender Advanced


