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Making Traditional Wooden Planes: Crafting Timeless Tools for Woodworking

Making traditional wooden planes is a rewarding craft that connects modern
woodworkers with centuries of woodworking heritage. These hand tools, essential for
smoothing and shaping wood, have been cherished for their simplicity, e?ectiveness, and
the tactile experience they o?er. Unlike their metal counterparts, wooden planes bring a
warmth and character to the workshop, and crafting them yourself adds a deeper
appreciation for the art of woodworking. Whether you?re a seasoned woodworker or a
curious hobbyist, understanding how to make and use these tools can enrich your craft in
many ways.

The History and Appeal of Traditional Wooden Planes

Wooden hand planes date back hundreds of years, long before the advent of mass-
produced metal tools. Early craftsmen carved planes from hardwoods such as beech,
maple, or cherry, taking advantage of the natural durability and workability of these
materials. The simplicity of their design?essentially a wooden block with a sharp iron
blade set at a precise angle?belies their e?ectiveness.

Many woodworkers today prefer wooden planes for their lighter weight and the way they

glide smoothly across wood surfaces. Additionally, wooden planes can be customized to ?t
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the hand perfectly, o?ering a personalized feel that metal planes often lack. The process
of making traditional wooden planes also provides insight into historic toolmaking
techniques, fostering a deeper connection to woodworking traditions.

The Essential Components of a Wooden Plane

Before diving into the construction process, it?s important to understand the key parts of a
traditional wooden plane:

The Body

The plane?s body is typically carved from a solid block of hardwood. This serves as the
main structure and must be strong enough to hold the blade securely while enduring the
forces of planing.

The Iron (Blade)

The cutting blade, often called the iron, is a piece of sharpened steel set at an angle
within the body. Its sharpness and angle determine how e?ciently the plane shaves thin
layers of wood.

The Wedge or Cap

Wooden planes often use a wedge to hold the blade ?rmly in place. This wedge is driven
into a slot above the iron, pressing it against the body and ensuring stability during use.
The Mouth

The mouth is the opening on the sole of the plane through which the iron protrudes. Its

size and shape in?uence the thickness and quality of the shavings.
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Understanding these components helps in making informed decisions about materials and
dimensions during construction.

Choosing the Right Wood for Your Plane

Selecting the appropriate wood is crucial for durability and performance. Traditional
wooden planes are usually made from hardwoods because they resist wear and
compression better than softwoods.

Some popular wood choices include:

Beech: Often regarded as the classic choice, beech is dense, ?ne-grained, and
easy

to work with.

Maple: Hard and resilient, maple o?ers excellent longevity and a smooth ?nish.

Cherry: Slightly softer but beautifully grained, cherry adds aesthetic appeal and
3.
performs well.

Walnut: Known for its rich color, walnut is durable and o?ers a comfortable
grip.

4.
It?s a good idea to avoid woods prone to warping or splitting, as stability is paramount in a

tool that needs to maintain precise blade alignment.

Step-by-Step Guide to Making Traditional Wooden Planes
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1. Design and Dimension Planning

Start by deciding the type of plane you want to make?a smoothing plane, jack plane, or
perhaps a block plane. Each has di?erent dimensions and blade angles suited to speci?c
tasks. Sketch your design, paying close attention to length, width, and the angle of the
blade bed (usually around 45 degrees for smoothing planes).

2. Preparing the Wood Blank

Cut your hardwood block to the desired dimensions, then ?atten and square all sides.
Precision here ensures that the sole (bottom surface) will be ?at, which is critical for
e?ective planing.

3. Cutting the Mortise for the Iron

Mark and carefully carve out the slot where the iron will sit. This mortise must be angled
correctly to hold the blade ?rmly and allow the cutting edge to extend slightly through the
mouth.

4. Shaping the Mouth

Cut an opening at the sole of the plane aligned with the mortise. The size of the mouth
a?ects the thickness of the shavings and the control you have. A smaller mouth is great
for ?ne smoothing, while a larger one suits heavier stock removal.

5. Fitting the Iron and Wedge

Sharpen your plane iron to a keen edge. Test ?t it into the mortise, then carve a matching

wooden wedge that ?ts snugly to lock the blade in position. The wedge should hold the
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iron ?rmly without causing stress to the wood.

6. Final Shaping and Finishing

Round 0? edges for comfort and sand the sole until perfectly smooth and ?at. Applying a
?nish like boiled linseed oil or beeswax can protect the wood and help the plane glide over
surfaces more easily.

Sharpening and Maintaining Your Wooden Plane

Even the ?nest wooden plane is only as good as its iron. Regular sharpening with a
whetstone or honing guide ensures clean cuts and reduces tear-out on your workpieces.
Remember to keep the sole of the plane ?at using a ?at reference surface and some
abrasive paper.

Maintenance also involves checking the wedge and iron ?t regularly, as wood can expand
or contract with humidity changes. Adjusting or lightly sanding the wedge can restore
proper tension.

Tips for Using Traditional Wooden Planes E?ectively

Using a wooden plane properly requires a bit of practice and ?nesse. Here are some
pointers to get the best results:

Check the grain direction: Always plane with the grain to avoid tear-out.

Adjust the blade depth: Start with a shallow cut and increase depth gradually
for
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smoother results.

Keep the sole clean: Sawdust and resin buildup can a?ect glide; wipe the sole
3.

down regularly.

Use consistent pressure: Apply even force throughout the stroke, focusing on
4.

steady, controlled movements.

Why Making Your Own Wooden Planes Matters

Crafting your own wooden planes goes beyond toolmaking; it?s an exercise in patience,
precision, and respect for traditional craftsmanship. Each plane you build has its own story

and character, tailored to your hands and woodworking style. Moreover, by making

wooden planes, you contribute to preserving an invaluable piece of woodworking history

and gain tools that foster a deeper connection with your cratft.

As you hone your skills in making traditional wooden planes, you?Il discover that these

tools not only perform beautifully but also inspire creativity and a hands-on approach that

modern power tools often lack. Whether you?re smoothing a tabletop or re?ning a delicate

joint, the satisfaction of using a plane you built yourself is truly unmatched.

Question

Answer

What materials are

traditionally used to make
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wooden hand planes?

Traditional wooden hand planes are typically made from
hardwoods such as beech, maple, or cherry, chosen for
their durability and ?ne grain which provide a smooth
?nish.

How do you shape the

body of a traditional

wooden plane?

The body of a traditional wooden plane is shaped by
cutting and carving a solid block of hardwood to the
desired dimensions, followed by smoothing with rasps,
?les, and sandpaper to achieve precise ?tting and
comfortable handling.

What is the process for

?tting the iron blade into a

wooden plane?

Fitting the iron involves creating a mortise in the plane
body to snugly hold the blade, then adjusting the mouth

opening for the blade thickness, followed by securing the

blade with a wedge or clamp to ensure stability during use.

Vol. 2024, Issue 5
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How do makers ensure the

sole of a wooden plane is

perfectly ?at?

Makers ?atten the sole by rubbing the plane base against a
?at reference surface, such as a known ?at stone or
sandpaper on a ?at board, repeatedly checking with a
straightedge until the sole is uniformly ?at.

Why is it important to

season wood before

making traditional planes?

Seasoning wood reduces its moisture content, preventing
warping and cracking over time, which ensures the
wooden plane maintains its shape and function through
changes in humidity and use.

Can traditional wooden

planes be restored or

maintained e?ectively?

Yes, traditional wooden planes can be restored by
cleaning, ?attening the sole, re-shaping or replacing worn
parts like the wedge, and sharpening or replacing the iron

blade, extending their usability for generations.
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Making Traditional Wooden Planes: An In-Depth Exploration of Craftsmanship and
Functionality

Making traditional wooden planes is an art form that bridges historical
woodworking

techniques with modern appreciation for hand tools. Unlike their metal counterparts,
wooden planes o?er a distinctive tactile experience and aesthetic appeal that many
woodworkers ?nd irreplaceable. This article delves into the nuances of crafting these
classic tools, examining their design, materials, and functionality, while highlighting the
skills required to produce planes that perform with precision and reliability.

The Craftsmanship Behind Traditional Wooden Planes

Traditional wooden planes have a rich history dating back centuries, originating in times
when artisans relied solely on hand tools to shape wood. The process of making these
planes is intricate, requiring a blend of woodworking expertise, patience, and an
understanding of material properties. The body of a wooden plane is typically fashioned
from hardwoods such as beech, maple, or cherry, selected for their durability and
resistance to wear.

When making traditional wooden planes, the craftsman must carefully shape the sole?the
?at bottom surface that glides over the wood?ensuring absolute ?atness and
smoothness. This precision is critical; even minute imperfections can a?ect the plane?s
performance, leading to uneven cuts or chatter marks on the workpiece. The throat, or

mouth of the plane, through which the blade protrudes, must also be accurately sized to
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control the shaving thickness and prevent clogging.

Materials Selection and Its Impact on Performance

The choice of wood signi?cantly in?uences both the plane?s durability and its interaction
with the workpiece. Hardwoods like beech are favored for their ?ne grain and density,
which provide a stable platform resistant to dents and warping. Some traditional plane
makers also incorporate exotic hardwoods for their aesthetic appeal, although these may
sometimes compromise on toughness.

In addition to the wooden body, the iron blade is a critical component. High-carbon steel
blades are standard, o?ering sharpness and edge retention. The blade?s bevel angle and
honing process determine the quality of the cut. When making traditional wooden planes,
?tting the blade snugly into a wooden wedge ensures stability during use and facilitates
easy adjustment.

Design Variations and Their Functional Implications

Traditional wooden planes come in various forms, each tailored to speci?c woodworking
tasks. Common types include the jack plane, smoothing plane, block plane, and jointer
plane. Their dimensions, mouth openings, and blade widths vary according to their
intended function.

For example, a jack plane, often around 14 inches long, serves as a general-purpose tool
for ?attening and shaping rough stock. In contrast, a smoothing plane is shorter, typically

around 9 inches, designed to produce ?ne ?nishes on wood surfaces. Understanding these
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distinctions is essential when making traditional wooden planes, as it in?uences design
choices such as length, handle placement, and blade size.

Advantages and Limitations Compared to Metal Planes

Wooden planes o?er a number of advantages over metal-bodied planes. Their lighter
weight reduces user fatigue during extended use, and the natural warmth of wood
provides a comfortable grip. Additionally, wooden soles can be easier to true and maintain
?atness using simple hand tools, whereas metal soles may require specialized equipment
for resurfacing.

However, wooden planes also have limitations. They are more susceptible to
environmental changes; humidity and temperature ?uctuations can cause the wood to
expand or contract, potentially a?ecting ?t and performance. Moreover, wooden planes
often demand more frequent maintenance, including re-?attening the sole and ensuring
tight blade ?tment.

Techniques and Tools for Making Traditional Wooden Planes

The process of making traditional wooden planes involves several stages, from material
preparation to ?nal assembly. Initially, selecting and preparing the wood block is crucial.
The wood must be seasoned and free from defects such as knots or cracks. Precision
cutting tools like bandsaws or handsaws shape the rough outline.

Next, the craftsman planes and scrapes the sole and sides to achieve the desired ?atness
and smoothness. Chisels and gouges are employed to carve the mouth and rebate areas

where the blade and wedge ?t. The blade bed must be at a precise angle?often around
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45 degrees?to optimize cutting e?ciency.

Fitting the iron blade requires careful tuning. The blade?s bevel angle must match the
plane?s design, and the cutting edge honed to a razor-sharp ?nish. Adjustments are made
by tapping the wedge and blade to set the depth of cut and ensure secure positioning
without rattling.

Maintenance and Longevity Considerations

Proper maintenance is vital to preserve the functionality of traditional wooden planes.
Regular ?attening of the sole using a ?at surface and abrasive paper helps sustain smooth
operation. The wooden body should be treated with oils or waxes to protect against
moisture and prevent drying or cracking.

Blade maintenance includes routine sharpening and rust prevention. Since wooden planes
rely on tight blade ?tment, any wear or deformation in the wooden wedge or blade bed
can degrade performance. Therefore, periodic inspection and minor repairs are part of
responsible ownership.

Making Traditional Wooden Planes in the Modern Context

In the age of power tools and mass-produced metal planes, the practice of making
traditional wooden planes persists among enthusiasts and professionals who value
craftsmanship and nuanced control. Custom-made wooden planes can be tailored to
speci?c woodworking styles, blade pro?les, and ergonomic preferences, o?ering a

personalized tool that metal planes cannot replicate.
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The resurgence of hand tool woodworking has also led to increased interest in traditional
wooden planes, driving a niche market for handcrafted tools. Makers often combine
historical methods with contemporary precision techniques, such as using CNC machines
for rough shaping before hand-?nishing, blending e?ciency with artisan quality.

Despite the challenges inherent in working with wood, the satisfaction derived from
making and using traditional wooden planes resonates with woodworkers seeking
authenticity and connection to their craft?s heritage. Whether for ?attening rough boards,
smoothing surfaces, or ?ne joinery, these planes continue to hold a valued place in
woodworking shops worldwide.

woodworking, hand planes, traditional carpentry, wood shaping tools, plane making,

wooden hand tools, woodcraft, joinery tools, tool restoration, vintage woodworking tools

points lines and planes answers

Understanding Points, Lines, and Planes: Answers to Common
Questions

Points lines and planes answers are fundamental concepts in geometry, serving as the building
blocks for understanding shapes, space, and spatial relationships. Whether you're a student
studying for an exam, a teacher preparing lesson plans, or simply someone interested in the basics
of geometry, grasping these concepts is essential. This comprehensive guide will explore the
definitions, properties, and common questions related to points, lines, and planes, providing clear
answers to enhance your understanding.

What Are Points, Lines, and Planes?

Definition of a Point
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A point is a precise location in space. It has no size, shape, or dimension?no length, width, or
height. Points are usually represented by a dot and labeled with a capital letter, such as A, B, or C.
They are the most fundamental unit in geometry.

Key characteristics of points:

- No size or dimension

- Represented by a dot

- Labeled with uppercase letters
- Used to specify locations

Definition of a Line

A line is a collection of points extending infinitely in both directions. It has length but no thickness or
width. A line is usually depicted as a straight path with two arrowheads to indicate it extends
endlessly.

Key characteristics of lines:

- Infinite in both directions

- Has length but no thickness

- Named using two points on the line (e.g., AB) or a lowercase letter (e.g., I)
- Straight

Definition of a Plane

A plane is a flat, two-dimensional surface that extends infinitely in all directions. It has length and
width but no thickness. Planes are often visualized as a sheet of paper that extends infinitely.

Key characteristics of planes:
- Two-dimensional surface
- Infinite in all directions
- Named using three non-collinear points (e.g., ABC) or a single lowercase letter (e.g., ?)

- Flat

Common Questions About Points, Lines, and Planes



MAKING TRADITIONAL WOODEN PLANES Document Vol. 2024, Issue 5

1. How are points, lines, and planes related?
Points, lines, and planes are interconnected in geometry. The fundamental relationships include:
- Alline is determined by two distinct points.
- A plane is determined by three non-collinear points.
- Alline lies in a plane if both its points are in that plane.
- A plane contains infinitely many lines, and each line contains infinitely many points.
2. What is the difference between collinear and coplanar?
- Collinear points are points that lie on the same straight line.
- Coplanar points are points that lie on the same plane.
Understanding these terms helps clarify many geometric problems and proofs.
3. How do you name points, lines, and planes?
- Points: labeled with a single uppercase letter (e.g., A)

- Lines: named by two points on the line (e.g., AB) or a lowercase letter (e.g., )
- Planes: named by three non-collinear points (e.g., ABC) or a single lowercase letter (e.g., ?)

Properties and Theorems Involving Points, Lines, and Planes

Key Properties

- A point lies on a line if it satisfies the line's equation in coordinate geometry.
- Two distinct points determine exactly one line.

- Three non-collinear points determine exactly one plane.

- Through any two points, there is exactly one line.

- Through any three non-collinear points, there is exactly one plane.

Important Theorems

- Theorem 1: Through any two points, there is exactly one line.
- Theorem 2: Through any three non-collinear points, there is exactly one plane.
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- Theorem 3: If two points lie in a plane, then the line determined by these points lies in the plane.
- Theorem 4: If two lines intersect, they intersect at exactly one point.
- Theorem 5: If two planes intersect, their intersection is a line.

How to Solve Geometry Problems Involving Points, Lines, and Planes

Step-by-Step Approach

- Identify the given information: Note all points, lines, and planes involved.

- Determine what is being asked: Find the length of a segment, the measure of an angle, or the
relationship between points, lines, and planes.

- Use definitions and theorems: Apply relevant properties, such as collinearity or coplanarity.

- Draw diagrams: Visualize the problem to understand relationships.

- Apply coordinate geometry if needed: Assign coordinates to points to perform calculations.

- Write logical proofs: Use theorems to justify each step.

Example Problem
Problem: Given points A, B, and C are non-collinear, find the plane determined by these points.

Solution:

- Since the points are non-collinear, by the theorem, there exists exactly one plane passing
through A, B, and C.
- Therefore, the plane ABC is uniquely determined.

Real-World Applications of Points, Lines, and Planes

Understanding points, lines, and planes extends beyond pure mathematics and has real-world
applications:

- Architecture: Designing buildings involves understanding planes and lines.

- Engineering: Structural analysis relies on the relationships between points and lines.

- Computer Graphics: Rendering 3D images requires spatial understanding of points and planes.
- Navigation: Coordinates and mapping depend on points and planes.

Summary of Key Concepts and Definitions
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| Concept | Definition | Notation |

| Point | A location in space, no size | Capital letters (A, B) |
| Line | Extends infinitely in both directions, straight | Two points (AB) or lowercase letter (l) |

| Plane | Flat surface extending infinitely in all directions | Three non-collinear points (ABC) or
lowercase letter (?) |

Conclusion

Understanding points, lines, and planes answers many fundamental questions in geometry. These
concepts form the basis for analyzing shapes, solving problems, and understanding the spatial
relationships in our world. By mastering their definitions, properties, and theorems, you develop a
strong foundation for further studies in mathematics, engineering, architecture, and related fields.
Remember to use diagrams, logical reasoning, and coordinate geometry techniques to solve
complex problems involving these essential geometric elements.

Whether you're exploring basic concepts or tackling advanced problems, a firm grasp of points,
lines, and planes will significantly enhance your mathematical thinking and problem-solving skills.

Points, Lines, and Planes Answers: A Comprehensive Guide to Geometric Foundations

Geometry forms the backbone of many mathematical concepts, and understanding the fundamental
elements such as points, lines, and planes is essential for students and enthusiasts alike. The clarity
and precision in these basic components pave the way for more advanced topics like angles,
shapes, and three-dimensional structures. In this article, we will explore the core principles, common
guestions, and best strategies for mastering points, lines, and planes, providing detailed
explanations, practical examples, and insights into their applications.

Understanding Points, Lines, and Planes: The Foundations of
Geometry

Geometry is a branch of mathematics concerned with the properties and relations of points, lines,
surfaces, and solids. At its most fundamental level, it starts with the simplest units?points, lines, and
planes?and their interactions. These elements serve as the building blocks for all geometric figures
and concepts.

Points represent a specific location in space. They have no size, no shape, and no dimension?only
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position. Think of a point as a dot on a piece of paper, indicating a position but not occupying any
space.

Lines extend infinitely in both directions and are composed of an infinite number of points. They are
one-dimensional objects that have length but no thickness or width.

Planes are flat, two-dimensional surfaces that extend infinitely in all directions. They can be
visualized as a sheet of paper that continues endlessly beyond its edges.

Common Questions and Clarifications (Points, Lines, and Planes
Answers)

Many students encounter questions about the basic properties and relationships of points, lines, and
planes. Here are some typical questions along with detailed answers:

1. What is the difference between a point, a line, and a plane?

- Point: A location in space with no size or dimension.

- Line: A one-dimensional figure extending infinitely in both directions, consisting of infinitely many
points.

- Plane: A flat surface extending infinitely in all directions, containing infinitely many lines.
2. Can two points determine aline?

- Answer: Yes. Two distinct points determine exactly one line that passes through both points.
This is a fundamental postulate in geometry.
3. How many planes can pass through a given line?

- Answer: Infinitely many planes can contain a given line. Each plane is determined by the line

and a point not on that line, allowing endless variations.

4. What is a collinear set of points?

- Answer: A set of points is collinear if they all lie on the same straight line.

5. How do parallel lines relate to points and planes?
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- Answer: Parallel lines are lines in the same plane that do not intersect, no matter how far they
are extended. They are crucial in understanding geometric constructions and proofs.

Points: Features and Applications

Points serve as the fundamental units in geometry. They are used to define other elements and are
essential in constructing geometric figures.

Features of Points:
- No size, shape, or dimension
- Represented graphically as dots
- Used to specify locations in space
Applications:
- Coordinate geometry: Points are assigned coordinates (x, y, z).
- Construction: Points serve as reference marks for drawing lines, angles, and shapes.
- Theoretical basis: Points are used to define segments, rays, and polygons.
Lines: Properties and Significance
Lines are more complex than points because they involve direction and extension.
Features of Lines:
- Extend infinitely in both directions
- Composed of infinitely many points
- Can be intersecting, parallel, or skew (in 3D space)
Types of Lines:
- Intersecting lines: Share a common point
- Parallel lines: Do not intersect, always equidistant

- Skew lines: Non-parallel and do not intersect, exist in space

Applications:
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- Construction of geometric shapes
- Analyzing angles and intersections
- Solving problems involving shortest distances

Planes: Characteristics and Their Role in Geometry

Planes form the two-dimensional surface on which most geometric figures are drawn.

Features of Planes:

- Extend infinitely in all directions
- Contain infinitely many lines
- Defined by three non-collinear points

Important concepts related to planes:

- Plane through two lines: If two lines intersect or are parallel, they determine a plane.
- Planes in three dimensions: Multiple planes can intersect along a line or be parallel.

Applications:

- Modeling flat surfaces in physical space
- Analyzing polygons and polyhedra
- Coordinate geometry involving plane equations

Key Theorems and Postulates Related to Points, Lines, and Planes

Understanding foundational theorems helps in solving geometric problems and proofs.

- Postulate 1: Through any two points, there exists exactly one line.

- Postulate 2: Through any three non-collinear points, there exists exactly one plane.

- Theorem: If two points lie on a plane, then the line segment connecting them lies entirely within
that plane.

- Theorem: Two distinct lines in a plane are either intersecting, parallel, or coincident.

Common Mistakes and Clarifications
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- Confusing a line segment with a line: Remember, a segment has finite length, while a line
extends infinitely.

- Misunderstanding planes: Not all flat surfaces are planes; a plane extends infinitely.

- Overlooking the importance of non-collinearity: Three points that are collinear do not define a
plane.

Practical Strategies for Mastering Points, Lines, and Planes

- Visualize geometrically: Use diagrams and physical models to understand spatial relationships.

- Practice constructions: Use compass, ruler, and protractor to draw and explore different
elements.

- Work through proofs: Engage with geometric proofs to reinforce understanding of axioms and
theorems.

- Solve varied problems: Tackle questions involving different configurations to deepen
comprehension.

Conclusion: The Significance of Points, Lines, and Planes in
Geometry

Mastering the concepts of points, lines, and planes is crucial for a solid understanding of geometry.
These elements are the basic building blocks that underpin more complex topics like angles,
polygons, and three-dimensional figures. A clear grasp of their properties, relationships, and
theorems enables students and learners to approach geometric problems with confidence and
precision. Whether in academic pursuits, engineering, architecture, or daily problem-solving, the
foundational knowledge of points, lines, and planes remains indispensable. By continuously
practicing visualizations, constructions, and proofs, learners can develop a deep, intuitive
understanding of the spatial world that geometry seeks to describe.

QuestionAnswer What is the difference between a point, a line, and a plane in geometry? A point
is an exact location in space with no size or shape. A line is a straight one-dimensional figure
extending infinitely in both directions through points. A plane is a flat, two-dimensional surface that
extends infinitely in all directions, containing infinitely many lines and points. How do points, lines,
and planes relate to each other in geometric figures? Points are the basic building blocks, lines are
formed by connecting two or more points, and a plane contains at least three non-collinear points or
lines. They are fundamental concepts that help define and analyze geometric shapes and their
relationships. What are some common properties of points, lines, and planes in Euclidean
geometry? Some common properties include: through any two points, there is exactly one line;
through any three non-collinear points, there is exactly one plane; and two intersecting lines lie in a
common plane. How can understanding points, lines, and planes help in solving geometric
problems? Understanding these fundamental elements allows you to analyze spatial relationships,
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prove geometric theorems, and solve problems involving intersections, angles, and shapes by
applying their properties and theorems. What is the significance of the planes and lines in
coordinate geometry? In coordinate geometry, points are represented as coordinates, lines are
described by equations, and planes are represented by equations in three-dimensional space. This
allows precise analysis and solving of geometric problems using algebraic methods.

Related keywords: geometry, points, lines, planes, definitions, solutions, exercises, worksheet,
problems, examples
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