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Understanding Dilations in the Coordinate Plane

When students first encounter transformations in algebra, they often feel that the concepts are abstract or
disconnected from the real world. Dilations—also known as scaling—are a powerful tool that bridges the gap
between simple algebraic manipulations and visual intuition. By stretching or shrinking shapes on the coordinate
plane, students can see how equations change, how graphs behave, and how algebraic formulas translate into
geometry.

This article serves as a comprehensive guide to dilations in the coordinate plane worksheetconcepts. It
provides a deep dive into the theory, practical steps for creating worksheets, sample problems with solutions, and
best practices for teaching and learning. Whether you're a math teacher preparing classroom materials, a tutor
looking for fresh ideas, or a student seeking extra practice, this resource will help you master the art of scaling
shapes on the grid.

What Are Dilations?

A dilation is a transformation that enlarges or shrinks a figure by a specific factor while preserving its shape and
orientation. Think of a photograph that you enlarge or reduce on a screen: the picture remains the same, but its
size changes.

e Scale factor (k): The number that determines how much the figure is stretched or compressed. If k > 1, the
figure grows; if O

* Center of dilation: The point about which the dilation occurs. In coordinate geometry, this is often the origin
(0, /0), but it can be any point (h, /K).

¢ Preservation of angles: Dilations maintain the shape’s angles, making them similar to the original figure.
Mathematical Representation

Given a point (x, y) in the plane, a dilation centered at the origin with scale factor r transforms the point to (rx, ry).
When the center is (h, /k), the transformation formula becomes:

X, y)=(h+r(x-h), /k+rly-Kk))
These formulas allow us to calculate the new coordinates after dilation, which is essential for worksheet problems.

Why Dilations Matter in the Coordinate Plane

Understanding dilations helps students:

 Visualize the effect of algebraic operations on graphs.

¢ Recognize patterns in function transformations.

e Apply scaling concepts to real-world situations like map reading or architectural design.

 Build a foundation for more advanced topics such as similarity, congruence, and analytic geometry.

Designing an Effective Dilation Worksheet

Creating a worksheet that balances challenge with clarity is key to student success. Follow these steps to build a



comprehensive, engaging worksheet:

1. Define Learning Objectives: Identify what students should know after completing the worksheet. Example
objectives include: “Apply a dilation centered at the origin to a set of points” or “Determine the scale factor given the
original and dilated coordinates.”

2. Choose a Variety of Problems:

Point dilation (single points).

3. Line segment dilation (finding new endpoints).

4. Shape dilation (triangles, rectangles, circles).

5. Non-origin centers (dilations centered at arbitrary points).

6. Composite transformations (dilation followed by translation or rotation).

Sample Dilation Worksheet Problems

Below are ten practice problems ranging from beginner to intermediate difficulty. Each problem includes the original
coordinates, the dilation center, the scale factor, and the expected result.

Problem 1: Dilation of a Point (Origin Center)
Given: Point A(4, /3), scale factor r = 2, center = (0, /0).

Find: New coordinates of A after dilation.
Solution: A’ = (2*4, /2*3) = (8, /6).

Problem 2: Dilation of a Line Segment (Origin Center)
Given: Line segment AB with endpoints A(1, /2) and B(3, /4), r = 3.

Find: Coordinates of A’ and B’ after dilation.
Solution: A’= (3, /6); B'= (9, /12).

Problem 3: Dilation of a Triangle (Non Origin Center)
Given: Triangle with vertices P(2, /1), Q(5, /3), R(4, /6); center = (1, /2); scale factor r = 0.5.

Find: New vertices after dilation.
Solution:
P’ (1 + 0.5%(2-1), /2 + 0.5%(1-2)) = (1.5, /1.5).

Q' (1 + 0.5%(5-1), /2 + 0.5%(3-2)) = (3, /2.5).
R (1 + 0.5%(4-1), /2 + 0.5%(6-2)) = (2.5, /4).

Problem 4: Dilation of a Rectangle (Origin Center)
Given: Rectangle with corners at (0, /0), (4, /0), (4, /2), (0, /2);r = 1.5.

Find: New rectangle coordinates.
Solution: Multiply each coordinate by 1.5: (0, /0), (6, /0), (6, /3), (0, /3).

Problem 5: Dilation of a Circle (Non Origin Center)

Given: Circle centered at (3, /3) with radius 4; center of dilation = (1, /1); r = 2.



Find: New center and radius.
Solution: New center: (1 + 2*(3-1), /1 + 2*(3-1)) = (5, /5). New radius: 2*4 = 8.

Problem 6: Determining Scale Factor
Given: Original point B(2, /5) dilated to B'(8, /20). Center = (0, /0).

Find: Scale factorr.
Solution: r=8/2 = 4 (also 20/5 = 4).

Problem 7: Composite Transformation
Given: Point C(3, /2) first dilated by r = 2 centered at (0, /0), then translated by vector (4, /-1).

Find: Final coordinates.
Solution: Dilated point: (6, /4). Translate: (6+4, /4-1) = (10, /3).

Problem 8: Dilation of a Polygon (Non Origin Center)
Given: Pentagon with vertices V1(1, /1), V2(4, /1), V3(5, /3), V4(3, /5), V5(1, /3); center = (2, /2); r = 0.75.

Find: New vertices.
Solution: Apply formula to each vertex.

Problem 9: Scale Factor from Area

Given: Triangle area increases from 12 to 48 after dilation. Center = (0, /0).
Find: Scale factorr.
Solution: Area scalesby r2.48=12*r2!'r2=41'r =2,

Problem 10: Dilation with Negative Scale Factor
Given: Point D(3, /-2) dilated by r = -1 centered at (0, /0).

Find: New coordinates.

Solution: D’ = (-3, /2). Negative factor flips the point across the origin.

Common Mistakes and How to Avoid Them

Students often make errors when working with dilations. Below are frequent pitfalls and tips for prevention:

» Misidentifying the Center: Always double check whether the dilation is centered at the origin or another point.

A misplaced center leads to incorrect scaling.

« Incorrect Sign Usage: Remember that a negative scale factor reflects the figure across the center. Students

sometimes forget to apply the negative sign to both coordinates.

* Forgetting to Apply the Factor to All Coordinates: When dilating a shape, every point must be multiplied by the

same factor relative to the center.

« Overlooking the Order of Operations: In composite transformations, the sequence matters. Dilation before

translation yields a different result than translation before dilation.
« Ignoring Units: While coordinate geometry often ignores units, it's useful to keep track when applying
real world scaling (e.g., map scales).



Strategies for Teaching Dilations Effectively

1. Use Interactive Graphing Tools: Software like Desmos or GeoGebra allows students to visualize dilations in
real time. Dragging a point and watching its image appear helps cement the concept.

2. Connect to Real World Examples: Discuss how architects use scaling, how maps are created, or how a
photograph is enlarged.

3. Progressive Difficulty: Start with simple point dilations, then gradually introduce shapes, non origin centers,
and composite transformations.

4. Encourage Peer Teaching: Have students explain the dilation process to classmates. Teaching reinforces
understanding.

5. Provide Immediate Feedback: Use auto grading tools or quick worksheets so students know if they’re on the
right track.

Additional Resources for Practice

Below are links to high quality resources that can supplement your dilation worksheet:

¢ Desmos Graphing Calculator — Interactive dilation practice.
¢ GeoGebra — Create dynamic geometry constructions.
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