/ 1 ADDITIONAL PRACTICE DILATIONS

7 1 ADDITIONAL PRACTICE DILATIONS ARE A VITAL CONCEPT IN THE FIELD OF GEOMETRY THAT HELPS STUDENTS UNDERSTAND
TRANSFORMATIONS, PARTICULARLY SCALING FIGURES. DILATION IS A TRANSFORMATION THAT ALTERS THE SIZE OF A FIGURE BUT
KEEPS ITS SHAPE INTACT. |T IS ONE OF THE FOUR PRIMARY TRANSFORMATIONS IN GEOMETRY, ALONG WITH TRANSLATION,
ROTATION, AND REFLECTION. THIS ARTICLE WILL DELVE INTO THE CONCEPT OF DILATIONS, HOW TO PERFORM THEM, AND
PROVIDE ADDITIONAL PRACTICE PROBLEMS TO REINFORCE THE LEARNING PROCESS.

UNDERSTANDING DILATIONS

DILATION INVOLVES RESIZING A FIGURE BASED ON A SCALE FACTOR AND A CENTER OF DILATION. THE SCALE FACTOR DETERMINES
HOW MUCH LARGER OR SMALLER THE FIGURE WILL BECOME. |F THE SCALE FACTOR IS GREATER THAN 1, THE FIGURE ENLARGES; IF
IT 1S BETWEEN O AND ], THE FIGURE SHRINKS. THE CENTER OF DILATION IS THE FIXED POINT IN THE PLANE ABOUT WHICH THE
FIGURE IS ENLARGED OR REDUCED.

Key Terms

- CENTER OF DILATION: THE POINT FROM WHICH THE FIGURE IS ENLARGED OR REDUCED.

- SCALE FACTOR: A NUMBER THAT SCALES, OR MULTIPLIES, THE DIMENSIONS OF THE FIGURE. |T CAN BE REPRESENTED AS K.
- PRE-IMAGE: THE ORIGINAL FIGURE BEFORE DILATION.

- IMAGE: THE RESULTING FIGURE AFTER DILATION HAS BEEN APPLIED.

How DILATION W ORkS

TO PERFORM A DILATION, FOLLOW THESE STEPS!

1. IDENTIFY THE CENTER OF DILATION: CHOOSE A POINT IN THE PLANE THAT WILL SERVE AS THE CENTER FOR YOUR
TRANSFORMATION.

2. DETERMINE THE SCALE FACTOR: DECIDE ON A SCALE FACTOR (k). FOR EXAMPLE:
- IF Kk = 2, THE FIGURE WILL DOUBLE IN SIZE.
- IFk = 0.5, THE FIGURE WILL REDUCE TO HALF ITS ORIGINAL SIZE.

3. CaLcULATE THE COORDINATES OF THE IMAGE: FOR EACH POINT OF THE PRE-IMAGE, APPLY THE DILATION FORMULA. IF (X, Y)
ARE THE COORDINATES OF A POINT IN THE PRE-IMAGE, THE COORDINATES (XI, Yl) IN THE IMAGE CAN BE CALCULATED USING:

\[
x" =k(x-H)+H
\]
\[
v =k(y -k) +«
\]

\WHERE (H, K) IS THE CENTER OF DILATION.

4.PLOT THE IMAGE: FINALLY/ PLOT THE NEW POINTS ON THE COORDINATE PLANE TO VISUALIZE THE DILATED FIGURE.

ExAMPLES OF DILATIONS

To BETTER UNDERSTAND HOW DILATIONS WORK, LET'S LOOK AT A COUPLE OF EXAMPLES.



ExAMPLE 1: ENLARGING A TRIANGLE

SUPPOSE WE HAVE A TRIANGLE WITH VERTICES A(1, 2), B(3, 4), AnD C(5, 2). WE WANT TO DILATE THIS TRIANGLE USING
A CENTER OF DILATION AT THE oRIGIN (0, O) AND A SCALE FACTOR OF 3.

- STeP 1: IDENTIFY THE PRE-IMAGE POINTS:
- A1, 2)
-B(3, 4)
- (5, 2)

- STeP 2: APPLY THE DILATION FORMULA:
SA(31,32)= (3, 6)
-B:(33,34)=(9,12)
-C":(35,32)=(15, 6)

- STep 3: THE NEW VERTICES OF THE DILATED TRIANGLE ARE A'(3, 6), B'(9, 12), ano C'(15, 6).

ExAMPLE 2: REDUCING A SQUARE

CONSIDER A SQUARE WITH VERTICES W (2, 2), X(2,4),Y(4, 4), anp Z(4, 2). \W/E WILL REDUCE IT USING A CENTER AT (3
3) AND A SCALE FACTOR oF 0.5.
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- STEP 1: IDENTIFY THE PRE-IMAGE POINTS:

-W(2, 2)

-X(2,4)

-Y(4, 4)

- 204, 2)

- STEP 2: APPLY THE DILATION FORMULA:

- W' (0.5(2-3)+3,05(2-3)+3)=(25,25)
-X':(0.5(2-3)+3,0.5(4-3)+3)=(2.5,3.5)
-Y":(0.5(4-3)+3,05(4-3)+3)=(35, 3.5)
-7:(0.5(4-3)+3,0.5(2-3)+3)=(3.5,2.5)

- STep 3: THE NEW VERTICES OF THE REDUCED SQUARE ARE W'(2.5, 2.5), X'(2.5, 3.5), Y'(3.5, 3.5), anp 2'(3.5, 2.5).

PRACTICE PROBLEMS

Now THAT WE HAVE COVERED THE BASICS AND EXAMPLES, IT'S TIME TO PRACTICE DILATIONS. HERE ARE SOME PROBLEMS W/ITH
A VARIETY OF SCALE FACTORS AND CENTERS OF DILATION.

PROBLEM SET

1. DILATION OF A RECTANGLE: GIVEN A RECTANGLE WITH VERTICES A(T, 1), B(1, 3), C(4, 3), anD D(4, 1), DILATE THE
RECTANGLE USING A CENTER OF DILATION AT (2, 2) AND A SCALE FACTOR OF 2.

2. DiLaTION OF A CIRcLE: CONSIDER A CIRCLE CENTERED AT (O, O) WITH A RADIUS OF 4. DILATE THE CIRCLE USING A CENTER
AT (0, O) AND A SCALE FACTOR OF 0.25. WHAT WILL BE THE NEW RADIUS?

3. DILATION OF A PARALLELOGRAM: A PARALLELOGRAM HAS VERTICES P(0, 0), Q(2, 3),R(5, 3), anp S(3, 0). DILATE
THIS SHAPE USING A CENTER OF DILATION AT (2, 1) AND A SCALE FACTOR OF 1.5.



4. DILATION OF A HExAGON: A HEXAGON HAS VERTICES A( T, 0), B(2, 2), C(1, 3),D(0, 2), E(0, 1), AN F(T, 1). DiLATE
THIS HEXAGON WITH A CENTER AT (1, 1) AND A SCALE FACTOR OF 3.

5. DiLATION AND ReFLECTION CoMBINED: A TRIANGLE WITH VERTICES A(Q, 0), B(1, 1), ano C(0, 2) IS DILATED WITH A
CENTER AT THE ORIGIN AND A SCALE FACTOR OF 2. THEN REFLECT THE RESULTING TRIANGLE ACROSS THE Y-AXIS. WHAT ARE
THE NEW VERTICES?

CONCLUSION

IN SUMMARY, 7 1 ADDITIONAL PRACTICE DILATIONS IS AN ESSENTIAL TOPIC FOR STUDENTS STUDYING GEOMETRY.
(UNDERSTANDING HOW TO PERFORM DILATIONS HELPS IN GRASPING MORE ADVANCED CONCEPTS SUCH AS SIMILARITY,
CONGRUENCE, AND GEOMETRIC TRANSFORMATIONS. THROUGH EXAMPLES AND PRACTICE PROBLEMS, LEARNERS CAN BUILD THEIR
CONFIDENCE AND PROFICIENCY IN EXECUTING DILATIONS, PROVIDING A STRONG FOUNDATION IN THE PRINCIPLES OF GEOMETRY. As
STUDENTS PRACTICE THESE PROBLEMS, THEY NOT ONLY ENHANCE THEIR SKILLS BUT ALSO GAIN A DEEPER APPRECIATION FOR THE
BEAUTY OF GEOMETRIC TRANSFORMATIONS.

FREQUENTLY ASkeD QUESTIONS

\YW/HAT IS A DILATION IN GEOMETRY?

A DILATION IS A TRANSFORMATION THAT ALTERS THE SIZE OF A FIGURE WHILE MAINTAINING ITS SHAPE. | T INVOLVES SCALING
THE FIGURE BY A CERTAIN FACTOR FROM A SPECIFIC CENTER POINT.

How Do YOU DETERMINE THE SCALE FACTOR IN DILATIONS?

THE SCALE FACTOR IS DETERMINED BY THE RATIO OF THE DISTANCE FROM THE CENTER OF DILATION TO A POINT ON THE IMAGE
TO THE DISTANCE FROM THE CENTER OF DILATION TO THE CORRESPONDING POINT ON THE ORIGINAL FIGURE.

\WHAT IS THE FORMULA FOR PERFORMING A DILATION?

THE FORMULA FOR DILATING A POINT (X, Y) FROM A CENTER POINT (H, k) WITH A SCALE FACTOR OF 'R" IS GIVEN BY: (X', Y') =
(H+R(x - H), k +RrR(Y - K)).

CAN DILATIONS CREATE NEGATIVE SCALE FACTORS?

YES/ A NEGATIVE SCALE FACTOR WILL NOT ONLY RESIZE THE FIGURE BUT ALSO REFLECT IT ACROSS THE CENTER OF DILATION,
RESULTING IN AN INVERTED IMAGE.

How DO YOU PERFORM A DILATION ON A TRIANGLE?

TODILATE A TRIANGLE, LOCATE THE CENTER OF DILATION, APPLY THE SCALE FACTOR TO EACH VERTEX OF THE TRIANGLE USING
THE DILATION FORMULA, AND CONNECT THE NEW VERTICES TO FORM THE DILATED TRIANGLE.

\WHAT ARE SOME REAL-WORLD APPLICATIONS OF DILATIONS?

DILATIONS ARE USED IN VARIOUS FIELDS, INCLUDING ARCHITECTURE FOR SCALING DESIGNS, COMPUTER GRAPHICS FOR RESIZING
IMAGES, AND CARTOGRAPHY FOR MAP SCALING.

\WHAT HAPPENS TO THE ANGLES OF A SHAPE DURING A DILATION?

DURING A DILATION, THE ANGLES OF A SHAPE REMAIN UNCHANGED, ONLY THE SIZE OF THE SHAPE IS AFFECTED.



How CAN DILATIONS BE REPRESENTED ON A COORDINATE PLANE?

DILATIONS CAN BE REPRESENTED ON A COORDINATE PLANE BY PLOTTING THE ORIGINAL FIGURE, IDENTIFYING THE CENTER OF
DILATION, AND APPLYING THE DILATION FORMULA TO FIND THE COORDINATES OF THE NEW FIGURE.

\WHAT IS THE DIFFERENCE BETWEEN A DILATION AND A TRANSLATION?

A DILATION CHANGES THE SIZE OF A FIGURE WHILE PRESERVING ITS SHAPE, WHEREAS A TRANSLATION SHIFTS A FIGURE FROM ONE
LOCATION TO ANOTHER WITHOUT CHANGING ITS SIZE OR ORIENTATION.
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