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MASTERING
TRANSFORMATION
S: YOUR GUIDE TO
DILATIONS IN THE
COORDINATE
PLANE
WORKSHEET

Geometry can
sometimes feel like an
abstract puzzle, but
few concepts are as
visually rewarding or
practically useful as
dilations. Whether you
are a student tackling
a Dilations In The
Coordinate Plane
Worksheet for the

first time or a teacher
looking for a clear way
to explain the topic,
understanding how to
enlarge or shrink a
figure on a grid is a
fundamental skill. This
guide will walk you
through everything you
need to know about
dilations, from the core
definition to tackling
complex problems with
scale factors less than
one. By the end, you
will not only finish your
worksheet with
confidence but also see
how these geometric
transformations appear
in everything from map
reading to digital
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photography.

WHAT EXACTLY IS
A DILATION?

At its simplest, a
dilation is a
transformation that
changes the size of a
figure. Think of it like
using a zoom lens on a
camera. The image
keeps its shape,
proportions, and
orientation, but it
either gets larger (an
enlargement) or
smaller (a reduction).
Unlike translations,
rotations, or
reflections, dilations
are the only type of
transformation that
alters the size of the
object.

Every dilation is
defined by two key
elements:

e The Center of
Dilation: This is
the fixed point in
the plane from

which everything
is measured.
Think of it as the
"pivot point" for
the scaling. It
can be inside the
shape, outside
the shape, or
even at the
origin of a
coordinate plane.
The Scale
Factor (k): This
is the multiplier
that determines
how much the
figure grows or
shrinks. If k is
greater than 1,
the figure
enlarges. If k is
between 0 and 1,
the figure
reduces. A
negative scale
factor is less
common but
would also
produce a
rotation, which is
often covered in
advanced
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geometry.

When vyou start
working on a Dilations
In The Coordinate
Plane Worksheet,
you will almost always
be given a center point
(often the origin, 0,0)
and a scale factor. Your
job is to map each
vertex of the original
shape to its new
location.

THE MATHEMATICS
BEHIND THE
TRANSFORMATION

Why does a dilation
work the way it does?
The math is
surprisingly
straightforward,
especially when your
center of dilation is the
origin. In this case, you
simply multiply the x
and y coordinates of
each point by the scale
factor.

Using the
Origin as
the
Center

This is the most
common scenario you
will encounter on a
worksheet. The rule is
simple: if a point has
coordinates (x, y) and
the scale factor is Kk,
then the new point
(called the image) will
be at (k*x, k*y).

Example 1
(Enlargement):

Imagine you have a
triangle with vertices
A(1, 2), B(3, 2), and
C(2, 4). Your worksheet
asks you to dilate this
triangle by a scale
factor of 3, using the
origin as the center.

e A' becomes (3*1,



3*2) = (3, 6)

e B' becomes (3*3,
3*2) = (9, 6)

o C' becomes (3*2,
3*4) = (6, 12)

The image triangle is
exactly three times
larger, and most
importantly, the side
lengths are three times
longer, but the angles
remain exactly the
same. This property is
known as similarity.

Example 2
(Reduction):

Now, take that same
triangle and apply a
scale factor of 0.5 (or
).

e A' becomes
(0.5%1, 0.5%2) =
(0.5,1)

e B' becomes
(0.5%3, 0.5%2) =
(1.5,1)

e C' becomes
(0.5%2, 0.5%4) =
(1, 2)

The new triangle is half

the size of the original.
It sits closer to the
origin, but it still
retains the exact same
shape.

When the
Center Is
Not the
Origin

A more challenging
problem on your

Dilations In The
Coordinate Plane
Worksheet might

involve a center of
dilation that is not at
(0,0). For example, the
center might be at
point P(2, 3). In this
case, you cannot
simply multiply the
coordinates. Instead,
you need to find the
distance from the
center to each vertex,
then multiply that
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distance by the scale
factor to find the new
distance.

Here is the step-by-
step method:

1. Find the
horizontal and
vertical distance
from the center
to the point you
are dilating.

2. Multiply those
distances by the
scale factor.

3. Start at the
center again and
move the new
horizontal and
vertical distances
to find the image
point.

Example:

Center of dilation: (2,
3). Point A: (5, 7). Scale
factor: 2.

e Horizontal
distance: 5-2 =
3. Vertical
distance: 7 -3 =
4,

e Multiply by 2:
New horizontal
distance = 6.
New vertical
distance = 8.

e Start at (2, 3).
Move 6 units
right and 8 units
up. A' = (2+6,
3+8) = (8, 11).

This method is
essential for mastering
any advanced
worksheet and for
understanding how
geometric
transformations really
work in the plane.

WHY ARE
DILATIONS
IMPORTANT IN
REAL LIFE?

You might be asking,
"When will | ever use
this?" The truth is,
dilations are
everywhere.

e Maps and Scale
Drawings: A



map is a
reduction
(dilation) of the
real world.
Architects use
scale factors to
create blueprints
that can be
enlarged to full
size. Without
dilations, you
could not fit a
floor plan on a
piece of paper.
Photography
and Screens:
When you zoom
in on a photo,
you are
performing a
dilation. The
image expands
but remains
proportional (at
least, until the
pixels become
visible).

Model Building:
Whether building
a model airplane
or a miniature
city, you are

applying a scale
factor to shrink
the real object
down to a
manageable size.

e Medical
Imaging:
Doctors use
dilations to
enlarge specific
areas of an X-ray
or MRI scan to
see details more
clearly.

By completing a
Dilations In The
Coordinate Plane
Worksheet, you are
not just learning
abstract geometry; you
are practicing a skill
that connects directly
to dozens of careers
and everyday
activities.

COMMON
MISTAKES AND
HOW TO AVOID
THEM

Even experienced
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students can slip up
when working on a
dilation worksheet.
Here are the most
frequent pitfalls and
how to avoid them.

1.
Forgettin
gto
Multiply
Both
Coordinat
es

Some students multiply
the x-coordinate but
forget to multiply the
y-coordinate. This
results in a stretched
shape that is not a true
dilation. Always check
that you have applied
the scale factor to

every coordinate.

2.
Confusing
Scale
Factor
with
Percenta
ge

A scale factor of 0.25
means the image is
one-quarter the size of
the original. A scale
factor of 4 means it is
four times larger. Do
not think of it as a
percentage unless you
convert properly. A
200% enlargement is a
scale factor of 2.



3.

€S

Misidehtdorrectl
ying the

Center

If the center is not the
origin, students often
fall back on the origin
method. This leads to
completely wrong
answers. Always check
the problem statement
carefully to locate the
center of dilation
before you begin
calculating.

4.
Plotting
Coordinat

This is a basic error,
but it is very common.
Double-check that you
have plotted the
original points correctly
before you even start
dilating. A mistake at
the beginning will
compound through the
entire problem.

5.
Drawing
the
Image in
the
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Wrong
Location

After calculating the
new coordinates,
ensure you are drawing
the image on the
correct side of the
center. For a scale
factor greater than 1,
the image moves away
from the center. For a
scale factor between 0
and 1, the image
moves toward the
center.

TIPS FOR
COMPLETING YOUR
DILATIONS IN THE
COORDINATE
PLANE
WORKSHEET

Whether you are
working at home or in
a classroom, these
strategies will help you
finish your worksheet
efficiently and

accurately.

e Use Graph
Paper: Always
use graph paper
if possible. It
makes plotting
points and
drawing shapes
much easier. If
your worksheet
does not have a
grid, draw your
own.

e Label
Everything:
Label the original
figure (ABCD)
and the image
(A'B'C'D'). Use
primes to
indicate the
image. This will
help you keep
track of which
points
correspond to
which.

e Check Your
Distances: After
you finish, pick
one side of the
original shape



and measure it

with a ruler. Then

measure the
corresponding
side of the
image. The ratio
should equal the
scale factor.
Work

Systematically:

Do not jump
around. Dilate
one vertex at a
time, check your
work, and then
move to the
next. Rushing
leads to
mistakes.
Visualize
Before You
Calculate:
Before you start
multiplying
coordinates, try
to imagine what
the image will
look like. Will it
be closer to the
center or farther
away? Will it be
bigger or

smaller? This
mental picture
helps prevent
errors.

ADVANCED
CONCEPTS:
NEGATIVE AND
FRACTIONAL
SCALE FACTORS

Once you have
mastered the basics,
your worksheet might
throw in some
curveballs. Negative
scale factors are rare
in middle school but
appear in high school
geometry. A negative
scale factor not only
changes the size of the
figure but also rotates
it 180 degrees around
the center of dilation.

Fractional scale factors
(like 2/3 or 1/4) are
handled exactly the
same way as decimal
scale factors. You
multiply the
coordinates by the
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fraction. For example,
a scale factor of 2/3
with a center at the
origin means each x-
coordinate becomes
2/3 of its original value.
This will result in a
reduction since the
fraction is less than 1.

Another advanced
topic is finding the
center of dilation given
the original figure and
its image. This requires
you to draw lines
connecting

corresponding vertices.
The point where the
lines all intersect is the
center. This is a
common test question
and a great way to
deepen your
understanding of the
transformation.

HOW TO CHECK
YOUR WORK ON A
WORKSHEET

Self-checking is an
important skill. After
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you complete your
Dilations In The
Coordinate Plane
Worksheet, take a
few minutes to verify
your answers.

1. Proportionality
Check: Pick any
two
corresponding
sides. The length
of the image side
divided by the
length of the
original side
should equal the
scale factor.

. Collinearity
Check: The
center of dilation,
the original
point, and its
image should
always lie on the
same straight
line. If they do
not, you made a
mistake.

. Angle Check:
Use a protractor
to confirm that
the angles of the



image equal the
angles of the
original. This will
be true for any
dilation.

. Distance from
Center: Fora
scale factor of 2,
every image
point should be
exactly twice as
far from the
center as the
original point.
Measure to
confirm.

THE CONNECTION
TO SIMILARITY

This is one of the most
important concepts in
geometry. Dilations
produce similar figures.
Two figures are similar
if they have the same
shape but not
necessarily the same
size. In a dilation,
corresponding angles
are congruent (equal),
and corresponding side
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lengths are
proportional by the
scale factor.

When you complete a
Dilations In The
Coordinate Plane
Worksheet, you are
essentially creating a
similar figure. This is
the foundation for
understanding scale
models, map reading,
and even trigonometry.
The concept of
similarity is used to
prove theorems about
triangles, to calculate
distances that cannot
be measured directly,
and to understand the
behavior of light
through lenses.

PRACTICAL
EXERCISES FOR
MASTERY

If you want to go
beyond the worksheet,
try these simple
exercises:

12

Dilations In The Coordinate Plane 2024-10-20

Worksheet



