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THese FIGURES ARE SIMILAR. THEAREA OF ONE Is GIVeN. FIND THEAREA OF THE OTHER.3 IN IS A COMMON PROBLEM IN
GEOMETRY THAT INVOLVES UNDERSTANDING THE PROPERTIES OF SIMILAR FIGURES AND APPLYING RATIOS TO FIND UNKNOWN
AREAS. WHEN WORKING WITH SIMILAR FIGURES, THE KEY CONCEPT IS THAT ALL CORRESPONDING ANGLES ARE EQUAL, AND THE
LENGTHS OF CORRESPONDING SIDES ARE PROPORTIONAL. KNOWING THE AREA OF ONE FIGURE AND THE SCALE FACTOR BETWEEN
TWO SIMILAR FIGURES ALLOWS US TO DETERMINE THE AREA OF THE OTHER FIGURE. THIS ARTICLE WILL GUIDE YOU THROUGH THE
PRINCIPLES OF SIMILAR FIGURES, HOW TO RELATE THEIR SIDE LENGTHS AND AREAS, AND STEP-BY-STEP METHODS TO SOLVE SUCH
PROBLEMS EFFICIENTLY.

UNDERSTANDING SIMILAR FIGURES

WHAT ARE SIMILAR FIGURES?

SIMILAR FIGURES ARE GEOMETRIC SHAPES THAT HAVE THE SAME SHAPE BUT NOT NECESSARILY THE SAME SIZE. IN SIMILAR FIGURES:
- CORRESPONDING ANGLES ARE CONGRUENT (EQUAL).
- CORRESPONDING SIDES ARE PROPORTIONAL.

For EXAMPLE, TWO TRIANGLES ARE SIMILAR IF THEIR ANGLES ARE EQUAL, AND THE RATIOS OF THEIR CORRESPONDING SIDES ARE
CONSTANT.

THE IMPORTANCE OF SCALE FACTORS

THE SCALE FACTOR (k) BETWEEN TWO SIMILAR FIGURES IS THE RATIO OF ANY PAIR OF CORRESPONDING SIDES. |F THE SIDES OF
THE FIRST FIGURE ARE LENGTH \(A\), AND THE SIDES OF THE SECOND FIGURE ARE LENGTH \(8\), THEN:
-\(B =k \TiMes A\)

THIS SCALE FACTOR HELPS US RELATE THE SIZES OF THE FIGURES DIRECTLY.

RELATING SIDE LENGTHS AND AREAS IN SIMILAR FIGURES

FINDING THE SCALE FACTOR FROM KNOWN LENGTHS

IF YOU KNOW THE LENGTHS OF CORRESPONDING SIDES, CALCULATING THE SCALE FACTOR IS STRAIGHTFORW ARD:
k = \FRAC{\TEXT{LENGTH OF SIDE IN SECOND FIGURE} }{ \ TEXT{CORRESPONDING SIDE IN FIRST FIGURE}}

\]

UsING THE ScALE FACTOR TO FIND AREAS

THE RATIO OF THE AREAS OF TWO SIMILAR FIGURES IS THE SQUARE OF THE SCALE FACTOR:

-\l



FRACU\TEXTLAREA OF SECOND FIGURE TEXTLAREA OF FIRST FIGURES s = K
\rrac{\TexT{A B\ rext{A }=k"2

\]

THIS MEANS:

-\l

\TexT{AREA OF SECOND FIGURE} = \TEXT{AREA OF FIRST FIGURE} \TIMES K2

\]

THIS RELATIONSHIP IS CRUCIAL BECAUSE IT ALLOWS YOU TO FIND THE AREA OF THE UNKNOWN FIGURE ONCE THE SCALE FACTOR
IS KNOWN.

STerP-BY-STEP APPROACH TO FIND THE AREA OF THE OTHER FIGURE

STep 1: IDENTIFY KNOWN QUANTITIES

- AREA OF THE KNOWN FIGURE
- CORRESPONDING SIDE LENGTHS OR OTHER MEASUREMENTS
- \WHICH FIGURE'S AREA IS GIVEN AND WHICH IS UNKNOWN

STEP 2: FIND THE SCALE FACTOR

- USE THE KNOWN SIDE LENGTHS TO CALCULATE THE SCALE FACTOR \(k\)
- |[F ONLY THE AREAS ARE GIVEN, AND THE SCALE FACTOR IS UNKNOWN, USE THE RATIO OF AREAS TO FIND \(k\)

ST1ep 3: CALCULATE THE UNKNOWN AREA

- USE THE AREA RATIO FORMULA!

\l

\TExT{AREA OF UNKNOWN FIGURE} = \TEXT{ AREA OF KNOWN FIGURE} \TIMES k"2

\]

- SUBSTITUTE THE KNOWN VALUES TO COMPUTE

STeP 4: VERIFY YOUR RESULT

- CHECK WHETHER THE CALCULATED AREA MAKES SENSE WITHIN THE CONTEXT
- CONFIRM THAT THE SCALE FACTOR USED IS CONSISTENT WITH THE SIDE LENGTHS OR OTHER GIVEN DATA

ExAMPLE PROBLEM: FIND THE AREA OF THE OTHER FIGURE

SUPPOSE YOU ARE GIVEN TWO SIMILAR RECTANGLES. THE AREA OF THE FIRST RECTANGLE IS 36 SQUARE INCHES, AND THE
LENGTH OF ITS LONGER SIDE IS 4 INCHES. THE CORRESPONDING LONGER SIDE IN THE SECOND RECTANGLE MEASURES & INCHES.
YOUR GOAL IS TO FIND THE AREA OF THE SECOND RECTANGLE.



SOLUTION STEPS:

1. IDENTIFY KNOWNS:
o AREA OF FIRST RECTANGLE = 36 IN?
o LONGER SIDE OF FIRST RECTANGLE = 4 IN

o LONGER SIDE OF SECOND RECTANGLE = & IN

2. Fino THE scaLe FacTor \(k\):

o \[
k = \FRAC{\TEXT{LONGER SIDE IN SECOND RECTANGLE}}{\TEXT{LONGER SIDE IN FIRST RECTANGLE}} =
\rrac{6}{4}=1.5
\]

3. CALCULATE THE AREA OF THE SECOND RECTANGLE:

o \[
\TexT{Area} 2 =\TexT{Area} 1\TiMes k"2 =36 \TiMes (1.5)"2 = 36 \TiMes 2.25 = 81 \TexT{
N3N 2
\]

4. ReSULT: THE AREA OF THE SECOND RECTANGLE IS 8 1 SQUARE INCHES.

THIS EXAMPLE ILLUSTRATES HOW PROPORTIONAL SIDE LENGTHS DIRECTLY INFLUENCE AREA CALCULATIONS FOR SIMILAR
FIGURES.

ADDITIONAL TIPS FOR SOLVING SIMILAR FIGURES PROBLEMS

Use ConsISTENT UNITS

ALWAYS ENSURE THAT ALL MEASUREMENTS ARE IN THE SAME UNITS BEFORE CALCULATING THE SCALE FACTOR OR AREAS.

UNDERSTAND THE RELATIONSHIPS

- THE RATIO OF AREAS IS THE SQUARE OF THE RATIO OF SIDES.
- |F THE FIGURES ARE POLYGONS, VERIFY SIMILARITY BY CHECKING ANGLES AND SIDES.



PrACTICE WITH DIFFERENT SHAPES

\W/HILE RECTANGLES AND TRIANGLES ARE COMMON, SIMILAR FIGURES CAN INCLUDE CIRCLES, PARALLELOGRAMS, AND MORE
COMPLEX POLYGONS. PRACTICE WITH DIVERSE SHAPES TO STRENGTHEN YOUR UNDERSTANDING.

CHeck Your W oRk

- CONFIRM THAT THE SCALE FACTOR MAKES SENSE (E.G., IF SIDE LENGTHS DOUBLE, AREA SHOULD QUADRUPLE).
- RECALCULATE USING DIFFERENT PAIRS OF SIDES TO VERIFY CONSISTENCY.

CoMMON CHALLENGES AND How To OVERCOME THEM

INCORRECTLY APPLYING RATIOS

MAKE SURE YOU'RE USING SIDE LENGTHS AND AREAS CORRECTLY. REMEMBER, RATIOS OF AREAS INVOLVE THE SQUARE OF THE
SCALE FACTOR.

ConrFuUsING CORRESPONDING PARTS

DOUBLE-CHECK WHICH SIDES CORRESPOND TO AVOID ERRORS IN CALCULATING THE SCALE FACTOR.

HANDLING NoN-UNIFOrRM FIGURES

ENSURE THE FIGURES ARE TRULY SIMILAR BEFORE APPLYING THESE METHODS. NON-SIMILAR FIGURES CANNOT BE RELATED THROUGH
THESE RATIOS.

CoNCLUSION

(UNDERST ANDING HOW TO FIND THE AREA OF A SECOND SIMILAR FIGURE WHEN GIVEN THE AREA OF ONE AND SOME DIMENSIONS IS A
FUNDAMENTAL SKILL IN GEOMETRY. THE KEY CONCEPTS INVOLVE RECOGNIZING SIMILAR FIGURES, CALCULATING THE SCALE
FACTOR FROM SIDE LENGTHS, AND APPLYING THE SQUARE OF THIS SCALE FACTOR TO RELATE THEIR AREAS. \W/HETHER DEALING
WITH TRIANGLES, RECTANGLES, OR OTHER POLYGONS, THESE PRINCIPLES ENABLE YOU TO SOLVE A WIDE RANGE OF PROBLEMS
EFFICIENTLY.

REMEMBER:

- CONFIRM SIMILARITY BEFORE PROCEEDING.

- USE PROPORTIONALITY FOR SIDE LENGTHS.

- SQUARE THE SCALE FACTOR TO FIND THE RATIO OF AREAS.
- ALWAYS VERIFY YOUR RESULTS FOR CONSISTENCY.

BY MASTERING THESE TECHNIQUES, YOU'LL BE WELL-EQUIPPED TO TACKLE GEOMETRY PROBLEMS INVOLVING SIMILAR FIGURES
CONFIDENTLY AND ACCURATELY.



FREQUENTLY AskeD QUESTIONS

IF TWO SIMILAR FIGURES HAVE AREAS IN A RATIO OF 1:4 AND THE AREA OF THE FIRST
FIGURE IS 3 IN2, WHAT IS THE AREA OF THE SECOND FIGURE?

SINCE THE FIGURES ARE SIMILAR, THEIR AREAS ARE PROPORTIONAL TO THE SQUARE OF THEIR CORRESPONDING SIDES. T HEREFORE,
THE RATIO OF AREAS IS 12: 22 = 1: 4. THE AREA OF THE SECOND FIGURE IS 4 TIMES THE FIRST, SO 3 IN2 X 4 = 12 N2,

THE AREA OF A SMALLER SIMILAR SQUARE IS 3 IN2, AND ITS SIDE LENGTH IS GIVEN. How
DO YOU FIND THE AREA OF A LARGER SIMILAR SQUARE WITH A SIDE LENGTH TWICE AS
LONG?

BECAUSE THE FIGURES ARE SIMILAR, THE AREA SCALES WITH THE SQUARE OF THE SIDE LENGTH. DOUBLING THE SIDE LENGTH
INCREASES THE AREA BY A FACTOR OF 22 = 4. THEREFORE, THE LARGER SQUARE'S AREA IS 3 IN? X 4 = 12 N2,

TWO SIMILAR RECTANGLES HAVE AREAS OF 3 IN2 AND AN UNKNOWN, RESPECTIVELY. IF
THE RATIO OF THEIR CORRESPONDING SIDES IS 1:3, WHAT IS THE AREA OF THE LARGER
RECTANGLE?

SINCE THE RECTANGLES ARE SIMILAR WITH A SIDE RATIO OF 1:3, THE AREA RATIO IS 1%:32 = 1:9. THE LARGER RECTANGLE'S
AREA IS 3 IN2 X Q =27 N2,

GIVEN THAT THE AREA OF ONE SIMILAR TRIANGLE IS 3 IN? AND THE RATIO OF THEIR
CORRESPONDING SIDES IS 1:5 ;, WHAT IS THE AREA OF THE OTHER TRIANGLE?

THE RATIO OF AREAS FOR SIMILAR TRIANGLES IS THE SQUARE OF THE RATIO OF THEIR SIDES. SO, 1:25. THE AREA OF THE
LARGER TRIANGLE IS 3 IN?2 X 25 = 75 N2,

A SMALL SIMILAR CIRCLE HAS AN AREA OF 3 IN?, AND ITS RADIUS IS KNOWN. How Do
YOU FIND THE AREA OF A LARGER SIMILAR CIRCLE WITH A RADIUS TWICE AS LONGP

THE AREA OF A CIRCLE IS PROPORTIONAL TO THE SQUARE OF ITS RADIUS. DOUBLING THE RADIUS INCREASES THE AREA BY A
FACTOR OF 22 = 4. THEREFORE, THE LARGER CIRCLE'S AREA IS 3 IN?2 X 4 = 12 N2,

ADDITIONAL RESOURCES

THeSE FIGURES ARE SIMILAR. THE ARea OF ONE Is GIVEN. FIND THE AREA OF THE OTHER. 3 IN

UNDERSTANDING THE CONCEPT OF SIMILAR FIGURES AND THEIR PROPERTIES IS FUNDAMENTAL IN GEOMETRY, ESPECIALLY WHEN
SOLVING PROBLEMS INVOLVING AREAS, PERIMETERS, AND SCALE FACTORS. THE PROBLEM STATEMENT, “THESE FIGURES ARE
SIMILAR. THE AREA OF ONE IS GIVEN. FIND THE AREA OF THE OTHER,” IS A CLASSIC EXAMPLE THAT DEMONSTRATES HOW THE
RATIO OF CORRESPONDING SIDES INFLUENCES THE RATIO OF THEIR AREAS. THIS TYPE OF PROBLEM APPEARS FREQUENTLY IN MATH
EXERCISES, STANDARDIZED TESTS, AND REAL-WORLD APPLICATIONS SUCH AS ARCHITECTURE, ENGINEERING, AND DESIGN. IN THIS
DETAILED REVIEW, WE WILL EXPLORE THE PRINCIPLES BEHIND SIMILAR FIGURES, THE MATHEMATICAL RELATIONSHIPS BETWEEN
THEIR DIMENSIONS, AND STEP-BY-STEP STRATEGIES FOR SOLVING THESE PROBLEMS EFFECTIVELY.



UNDERSTANDING SIMILAR FIGURES

WHAT ARE SIMILAR FIGURES?

SIMILAR FIGURES ARE GEOMETRIC SHAPES THAT HAVE THE SAME SHAPE BUT NOT NECESSARILY THE SAME SIZE. THIS MEANS THAT:

- CORRESPONDING ANGLES ARE EQUAL.
- CORRESPONDING SIDES ARE PROPORTIONAL.

For EXAMPLE, TWO TRIANGLES ARE SIMILAR IF THEIR ANGLES ARE EQUAL IN THE SAME ORDER, AND THEIR SIDES ARE IN
PROPORTION.

PROPERTIES OF SIMILAR FIGURES

- EQUAL ANGLES: CORRESPONDING ANGLES ARE CONGRUENT.
- PROPORTIONAL SIDES: THE RATIOS OF LENGTHS OF CORRESPONDING SIDES ARE EQUAL.
- ScALE FACTOR: THE RATIO OF ANY PAIR OF CORRESPONDING SIDES IS CALLED THE SCALE FACTOR.

WHY ARE SIMILAR FIGURES IMPORTANT?

- THEY ALLOW US TO COMPARE SHAPES REGARDLESS OF THEIR SIZE.
- THEY ENABLE US TO FIND UNKNOWN MEASUREMENTS ONCE A SCALE FACTOR OR ONE MEASUREMENT IS KNOWN.
- THEY ARE ESSENTIAL IN REAL-WORLD APPLICATIONS LIKE MAP READING, MODEL BUILDING, AND DESIGN SCALING.

MATHEMATICAL RELATIONSHIPS IN SIMILAR FIGURES

RATIO oF CORRESPONDING SIDES

SUPPOSE TWO SIMILAR FIGURES HAVE CORRESPONDING SIDES \( A, B, ¢ \) anD \( A", 8, " \). THeN:

\[
\rrAac{A'}{A} = \rrac{e'}{B} = \Frrac{c'Hc} =«
\]

wHERE \( k \) IS THE SCALE FACTOR FROM THE SMALLER TO THE LARGER FIGURE.

ReELATIONSHIP BETWEEN AREAS

THE AREAS OF SIMILAR FIGURES RELATE TO THE SQUARE OF THE SCALE FACTOR:

\l

\Frac{\TexT{AreA OF LARGER FIGURE}}{\TEXT{ AREA OF SMALLER FIGURE}} = k"2

\]

THIS CRITICAL RELATIONSHIP ALLOWS US TO FIND THE AREA OF ONE FIGURE WHEN THE OTHER’S AREA AND THE SCALE FACTOR
ARE KNOWN.



PROBLEM SOLVING STRATEGY

\W/HEN FACED WITH A PROBLEM LIKE “ THESE FIGURES ARE SIMILAR. THE AREA OF ONE IS GIVEN. FIND THE AREA OF THE OTHERIH
FOLLOW THIS SYSTEMATIC APPROACH:

1. IDENTIFY THE KNOWN VALUES: THE GIVEN AREA AND ANY GIVEN SIDE LENGTHS.

2. DETERMINE THE SCALE FACTOR \( k \): FIND THE RATIO OF CORRESPONDING SIDES.

3. USE THE AREA RATIO: RELATE THE KNOWN AREA TO THE UNKNOWN AREA VIA \( k"2 ).
4. SOLVE FOR THE UNKNOWN AREA.

APPLYING THE CONCEPTS: STEP-BY-STEP EXAMPLE

SUPPOSE YOU ARE GIVEN TWO SIMILAR RECTANGLES, WITH THE FIRST RECTANGLE’S AREA BEING 12 SQUARE INCHES. ONE OF ITS
SIDES MEASURES 3 INCHES, AND THE CORRESPONDING SIDE IN THE SECOND RECTANGLE MEASURES 6 INCHES. FIND THE AREA OF THE
SECOND RECTANGLE.

Step 1: FinD THe scALE FACTOR \(k \).

CORRESPONDING SIDES: 3 INCHES (FIRST RECTANGLE) AND & INCHES (SECOND RECTANGLE).

\[
k = \rrac{63}{3}=2
\]

STEP 2: RELATE THE AREAS.

SINCE THE FIGURES ARE SIMILAR, THE RATIO OF THEIR AREAS IS \( k"2 \):

\[
\rrAac{\TexT{AreA} 2}{12}=2"2=4
\]

STEP 3: FIND THE UNKNOWN AREA.

\l

\TexT{AReA} 2 =12 \TiMes 4 = 48 \TexT{ SQUARE INCHES}

\]

THEREFORE, THE SECOND RECTANGLE HAS AN AREA OF 48 SQUARE INCHES.

SpPeciAL CASES AND VARIATIONS

\W/HEN ONLY AREA Is KNOWN

[F ONLY THE AREA OF ONE FIGURE AND SOME INFORMATION ABOUT THE SCALE FACTOR ARE GIVEN, THE SAME PRINCIPLES APPLY.
THE KEY IS TO IDENTIFY THE SCALE FACTOR FROM AVAILABLE SIDE LENGTHS OR OTHER MEASUREMENTS.



UsING PeErRIMETERS FOR ADDITIONAL CLUES

IN SOME PROBLEMS, PERIMETER RATIOS CAN HELP FIND THE SCALE FACTOR IF SIDE LENGTHS ARE UNKNOWN, ESPECIALLY IN
POLYGONS.

DeALING WITH NoN-LINEAR FIGURES

THE PRINCIPLES OF SIMILAR FIGURES EXTEND BEYOND RECTANGLES AND TRIANGLES TO CIRCLES, POLYGONS, AND COMPLEX
SHAPES, PROVIDED THEY ARE SIMILAR.

CoMMON PITFALLS AND TIPS

- MISIDENTIFYING CORRESPONDING SIDES: ALWAYS ENSURE YOU ARE COMPARING THE CORRECT PAIRS OF SIDES.

- FORGETTING TO SQUARE THE SCALE FACTOR: REMEMBER/ AREAS RELATE TO THE SQUARE OF THE LINEAR SCALE FACTOR.

- MIXING UNITS: KEEP UNITS CONSISTENT TO AVOID CALCULATION ERRORS.

- OVERLOOKING SIMILARITY CONDITIONS: VERIFY THAT FIGURES ARE TRULY SIMILAR BEFORE APPLYING RATIO RELATIONSHIPS.

FEATURES AND BENEFITS OF SOLVING THESE PROBLEMS

- ENHANCES UNDERSTANDING OF PROPORTIONAL REASONING.

- REINFORCES THE IMPORTANCE OF RATIOS AND SQUARES IN GEOMETRY.

- DEVELOPS PROBLEM-SOLVING SKILLS CRUCIAL FOR HIGHER-LEVEL MATHEMATICS.

- PROVIDES PRACTICAL SKILLS FOR REAL-WORLD APPLICATIONS INVOLVING SCALING.

Pros:

- CLEAR RELATIONSHIP BETWEEN SIDE RATIOS AND AREA RATIOS.

- STRAIGHTFORWARD CALCULATIONS ONCE THE SCALE FACTOR IS IDENTIFIED.
- APPLICABILITY TO VARIOUS GEOMETRIC FIGURES.

Cons:

- REQUIRES ACCURATE IDENTIFICATION OF CORRESPONDING SIDES.

- CAN BE CONFUSING IF FIGURES ARE NOT PERFECTLY SIMILAR OR IF MEASUREMENTS ARE APPROXIMATE.
- MISAPPLICATION OF RATIOS LEADS TO ERRORS.

CoNCLUSION

THE PROBLEM OF FINDING THE AREA OF ONE SIMILAR FIGURE WHEN THE AREA OF ANOTHER IS KNOWN HINGES ON UNDERSTANDING
THE RELATIONSHIP BETWEEN THEIR SIDE LENGTHS AND AREAS. RECOGNIZING THAT THE RATIO OF AREAS EQUALS THE SQUARE OF
THE RATIO OF CORRESPONDING SIDES IS FUNDAMENTAL. BY SYSTEMATICALLY IDENTIFYING THE SCALE FACTOR AND APPLYING THE
PROPORTIONATE RELATIONSHIP, STUDENTS AND PRACTITIONERS CAN EFFICIENTLY SOLVE THESE PROBLEMS WITH CONFIDENCE.
\/HETHER DEALING WITH RECTANGLES, TRIANGLES, CIRCLES, OR COMPLEX POLYGONS, THESE PRINCIPLES FORM THE BACKBONE OF
SIMILARITY-BASED CALCULATIONS IN GEOMETRY. MASTERY OF THESE CONCEPTS NOT ONLY IMPROVES MATHEMATICAL
PROFICIENCY BUT ALSO PREPARES LEARNERS FOR MORE ADVANCED TOPICS IN GEOMETRY, TRIGONOMETRY, AND REAL-\WORLD
APPLICATIONS INVOLVING SCALING AND PROPORTIONAL REASONING.
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