/ 3 SIMILAR TRIANGLES ANSWER KEY

7 3 SIMILAR TRIANGLES ANSWER KEY IS A CONCEPT THAT OFTEN SURFACES IN GEOMETRY, PARTICULARLY WHEN DISCUSSING
PROPERTIES OF SIMILAR TRIANGLES. UUNDERSTANDING SIMILAR TRIANGLES IS CRUCIAL IN VARIOUS MATHEMATICAL APPLICATIONS,
INCLUDING SOLVING REAL-\WORLD PROBLEMS, PROVING THEOREMS, AND ENHANCING SPATIAL REASONING. THIS ARTICLE WILL
DELVE INTO THE DEFINITION OF SIMILAR TRIANGLES, THE CRITERIA FOR TRIANGLE SIMILARITY, PRACTICAL APPLICATIONS, AND
ULTIMATELY PROVIDE THE ANSWER KEY FOR A PROBLEM SET CENTERED AROUND A 7 3 SIMILAR TRIANGLES SCENARIO.

UNDERSTANDING SIMILAR TRIANGLES

DEFINITION OF SIMILAR TRIANGLES

SIMILAR TRIANGLES ARE TRIANGLES THAT HAVE THE SAME SHAPE BUT MAY DIFFER IN SIZE. THIS MEANS THAT THEIR
CORRESPONDING ANGLES ARE EQUAL, AND THE LENGTHS OF THEIR CORRESPONDING SIDES ARE PROPORTIONAL. THE NOTATION FOR
SIMILAR TRIANGLES IS OFTEN REPRESENTED AS AABC ADEF, INDICATING THAT TRIANGLE ABC IS SIMILAR TO TRIANGLE DEF.
PROPERTIES OF SIMILAR TRIANGLES

1. ANGLE-ANGLE (AA) CRITERION: IF TWO ANGLES OF ONE TRIANGLE ARE EQUAL TO TWO ANGLES OF ANOTHER TRIANGLE, THE
TWO TRIANGLES ARE SIMILAR.

2. Sie-SIDe-Sipe (SSS) CRITERION: |F THE CORRESPONDING SIDES OF TWO TRIANGLES ARE IN PROPORTION, THEN THE
TRIANGLES ARE SIMILAR.

3. SiDe-ANGLE-SIDE (SAS) CRITERION: IF ONE ANGLE OF A TRIANGLE IS EQUAL TO ONE ANGLE OF ANOTHER TRIANGLE, AND THE
SIDES INCLUDING THOSE ANGLES ARE IN PROPORTION, THEN THE TRIANGLES ARE SIMILAR.

THE IMPORTANCE OF SIMILAR TRIANGLES

SIMILAR TRIANGLES SERVE AS A FUNDAMENTAL CONCEPT NOT ONLY IN PURE GEOMETRY BUT ALSO IN REAL-LIFE APPLICATIONS
SUCH AS:

- ARCHITECTURE: DETERMINING HEIGHTS OF BUILDINGS USING SIMILAR TRIANGLES.
- NAVIGATION: USING TRIANGULATION FOR POSITIONING AND MAPPING.
- AsTRONOMY: CALCULATING DISTANCES TO CELESTIAL BODIES.

THE 7 3 SIMILAR TRIANGLES PROBLEM

\W/HEN DEALING WITH THE 7 3 SIMILAR TRIANGLES, WE OFTEN REFER TO A SPECIFIC PROBLEM OR SET OF PROBLEMS THAT
INVOLVE TRIANGLES WHERE THE RATIO OF THEIR SIDES IS 7:3. THIS RATIO CAN BE EXPRESSED IN VARIOUS CONTEXTS, SUCH AS:

- LENGTH RATIOS: IF TRIANGLE ABC HAS SIDES OF LENGTHS 7X, 7Y, AND 72, TRIANGLE DEF WOULD HAVE SIDES OF LENGTHS
3x, 3Y, AND 32, WHERE X, Y, AND Z ARE THE RESPECTIVE PROPORTIONAL FACTORS.

ExAMPLE PROBLEM SET
CONSIDER THE FOLLOWING EXAMPLE PROBLEMS INVOLVING SIMILAR TRIANGLES WITH A 7:3 RATIO:

1. ProBLEM 1: TRIANGLE ABC HAS SIDES OF LENGTHS 14 cM, 21 cM, AND 7 CM. TRIANGLE DEF IS SIMILAR TO TRIANGLE ABC.
W/HAT ARE THE LENGTHS OF THE SIDES OF TRIANGLE DEF?

2. ProBLEM 2: TRIANGLE GHI IS SIMILAR TO TRIANGLE JKL, AND THE LENGTH OF ONE SIDE OF TRIANGLE GHI 1S 21 ™. IF THE
RATIO OF THEIR SIDES IS 7:3, WHAT IS THE LENGTH OF THE CORRESPONDING SIDE IN TRIANGLE JKL?

3. ProBLEM 3: IF TRIANGLE MNO IS SIMILAR TO TRIANGLE PQR AND THE LENGTHS OF THE SIDES OF TRIANGLE MNO ARe 28 cM,
42 cM, AND 14 CM, FIND THE LENGTHS OF THE SIDES OF TRIANGLE PQR.

ANSWER KEY

NO\X/, LET’S DELVE INTO THE SOLUTIONS FOR THE PROBLEMS OUTLINED ABOVE.



SoLUTION To ProBLEM 1

- GIVEN TRIANGLE ABC: 14 cMm, 21 ¢cM, 7 M.
- RATIO OF SIMILARITY: 7:3.

TO FIND THE LENGTHS OF TRIANGLE DEF, WE CAN SET UP THE FOLLOWING PROPORTION BASED ON THE RATIO:

- FOR THE FIRST SIDE:

\[
\rrAc{ 143{x3 = \rrac{73}{3} \imrLiEs x = \FrAC{ 14 \TiMes 3}{7} = 6 \TexT{ cM}
\]

- For THE SECOND SIDE:

\[
\FRAC{2 13{¥} = \rrac{73{3} \imPLiES Y = \FrRAC{2 1 \TiMES 3}{7} = 9 \TEXT{ cM}
\]

- FOR THE THIRD SIDE:

\[
\rRAC{73}{z3 = \rrac{73{3} \imrLiES Z = \FRAC{7 \TiMES 3}{7} = 3 \TeXT{ cM}
\]

THUS, THE LENGTHS OF THE SIDES OF TRIANGLE DEF ARE 6 €M, 9 M, AND 3 CM.
SOLUTION TO PROBLEM 2
- GIVEN THAT ONE SIDE OF TRIANGLE GHI IS 21 cM AND THE RATIO IS 7:3.

To FIND THE CORRESPONDING SIDE IN TRIANGLE JKL, WE CAN SET UP THE PROPORTION:

\[
\FRAC{2 13{x3 = \rrac{73{3} \imrLiES X = \FrRAC{21 \TiMes 3}{7} = @ \TexT{ cM}
\]

THUS, THE LENGTH OF THE CORRESPONDING SIDE IN TRIANGLE JKL IS @ cM.

SOLUTION To PROBLEM 3

- GIVEN TRIANGLE MNO WITH SIDES 28 M, 42 CM, AND 14 CM, WE NEED TO FIND THE LENGTHS OF TRIANGLE PQR.
USING THE RATIO OF 7:3:

- FOR THE FIRST SIDE:

\[
\rrAac{283}{a} = \rrac{73{3} \imrLiES A = \FrRAC{28 \TiMes 3}{7} = 12 \TexT{ cM}

\]

- For THE SECOND SIDE:

\[
\rrac{423}{8} = \rrac{73{3} \iMrLiES B = \FRAC{42 \TiMes 3}{73 = 18 \TexT{ cM}
\]

- FOR THE THIRD SIDE:

\[
\rrAcC{ 143} c} = \rrac{73{33 \iMpLiES ¢ = \FrAC{ 14 \TiMes 3}{7} = 6 \TexT{ cM}
\]

THUS, THE LENGTHS OF THE SIDES OF TRIANGLE PQR ARE 12 cM, 18 cM, AND 6 CM.



CONCLUSION

THE CONCEPT OF SIMILAR TRIANGLES, PARTICULARLY ILLUSTRATED THROUGH THE 7:3 RATIO, PLAYS A VITAL ROLE IN
UNDERSTANDING GEOMETRIC RELATIONSHIPS. BY RECOGNIZING THE PROPERTIES AND CRITERIA FOR SIMILARITY, ONE CAN SOLVE
VARIOUS PROBLEMS EFFECTIVELY. UNDERSTANDING THESE PRINCIPLES NOT ONLY ENHANCES MATHEMATICAL SKILLS BUT ALSO
PROVIDES PRACTICAL TOOLS FOR REAL-LIFE APPLICATIONS, FROM ARCHITECTURE TO NAVIGATION. THE ANSWERS PROVIDED IN
THIS ARTICLE SERVE AS A GUIDE TO MASTERING SIMILAR TRIANGLE PROBLEMS, ENCOURAGING FURTHER EXPLORATION AND
APPLICATION OF THESE FUNDAMENTAL GEOMETRIC CONCEPTS.

FREQUENTLY AskeD QUESTIONS

\WHAT ARE SIMILAR TRIANGLES?

SIMILAR TRIANGLES ARE TRIANGLES THAT HAVE THE SAME SHAPE BUT MAY DIFFER IN SIZE. THEIR CORRESPONDING ANGLES ARE
EQUAL, AND THE LENGTHS OF THEIR CORRESPONDING SIDES ARE PROPORTIONAL.

\W/HAT IS THE SIGNIFICANCE OF THE RATIO 7:3 IN SIMILAR TRIANGLES?

THE RATIO 7:3 INDICATES THAT FOR EVERY 7 UNITS OF ONE SIDE IN THE FIRST TRIANGLE, THE CORRESPONDING SIDE IN THE
SECOND TRIANGLE MEASURES 3 UNITS. THIS RATIO REFLECTS THE PROPORTIONAL RELATIONSHIP BETWEEN THE SIDES OF THE
TRIANGLES.

How DO YOU CALCULATE THE LENGTHS OF SIDES IN SIMILAR TRIANGLES GIVEN THE
RATIO 7:3?

TO CALCULATE THE LENGTHS OF SIDES, MULTIPLY THE KNOWN LENGTH BY THE RATIO'S RESPECTIVE PARTS. FOR EXAMPLE, IF THE
SIDE OF THE LARGER TRIANGLE IS 14 UNITS, THE CORRESPONDING SIDE IN THE SMALLER TRIANGLE WouLD Be (14 3/7) = 6
UNITS.

CAN YOU PROVIDE AN EXAMPLE OF TWO SIMILAR TRIANGLES WITH A 7:3 RATIOP

SURE! TRIANGLE A HAS SIDES OF 14, 21, AND 28 UNITS, WHILE TRIANGLE B HAS SIDES OF 6, 9, AND 12 UNITS. THE
CORRESPONDING SIDES ARE IN THE RATIO 7:3.

\WHAT ARE THE PROPERTIES OF SIMILAR TRIANGLES?

THE PROPERTIES OF SIMILAR TRIANGLES INCLUDE: CORRESPONDING ANGLES ARE EQUAL, CORRESPONDING SIDES ARE
PROPORTIONAL, AND THE AREA RATIOS ARE EQUAL TO THE SQUARE OF THE SIDE RATIOS.

How DO YOU PROVE THAT TWO TRIANGLES ARE SIMILAR?

Y OU CAN PROVE TWO TRIANGLES ARE SIMILAR USING CRITERIA SUCH AS ANGLE-ANGLE (AA), Sibe-ANGLE-SiDE (SAS), or
Sipe-Sipe-Sipe (SSS) SIMILARITY.

\WHAT IS THE FORMULA TO FIND THE AREA OF SIMILAR TRIANGLES?

THE AREA OF SIMILAR TRIANGLES CAN BE FOUND USING THE FORMULA: AREA OF TRIANGLE = (1/2) BASE HEIGHT. THE RATIO OF
THEIR AREAS WILL BE THE SQUARE OF THE RATIO OF THEIR CORRESPONDING SIDES.

\WHAT REAL-WORLD APPLICATIONS UTILIZE SIMILAR TRIANGLES?

SIMILAR TRIANGLES ARE USED IN VARIOUS REAL-WORLD APPLICATIONS SUCH AS ARCHITECTURE, ENGINEERING, NAVIGATION, AND



IN DETERMINING HEIGHTS OF OBJECTS THROUGH INDIRECT MEASUREMENT.

How CAN YOU SET UP A PROPORTION TO FIND AN UNKNOWN SIDE IN SIMILAR
TRIANGLES?

TOSETUP A PROPORTION, USE THE RATIO OF THE SIDES OF THE TRIANGLES, SUCH AS (SIDE-| / SIDE2> = (UNKNO\X/N SIDE /
KNOWN SIDE). THEN, SOLVE FOR THE UNKNOWN SIDE.

\WHAT IS THE RELATIONSHIP BETWEEN SIMILAR TRIANGLES AND SCALE FACTORS?

THE SCALE FACTOR IS THE RATIO OF THE LENGTHS OF CORRESPONDING SIDES OF SIMILAR TRIANGLES. |T DETERMINES HOW MUCH
ONE TRIANGLE IS ENLARGED OR REDUCED IN COMPARISON TO THE OTHER.
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