AREA OF TRIANGLES AND QUADRILATERALS ANSWER KEY

AREA OF TRIANGLES AND QUADRILATERALS ANSWER KEY IS AN ESSENTIAL TOPIC IN GEOMETRY THAT OFTEN COMES UP IN BOTH
ACADEMIC SETTINGS AND PRACTICAL APPLICATIONS. UNDERSTANDING HOW TO CALCULATE THE AREA OF THESE SHAPES NOT
ONLY ENHANCES ONE’S MATHEMATICAL SKILLS BUT ALSO PROVIDES A FOUNDATION FOR MORE ADVANCED TOPICS IN GEOMETRY
AND REAL-WORLD PROBLEM-SOLVING. THIS ARTICLE AIMS TO EXPLORE THE FORMULAS FOR CALCULATING THE AREA OF VARIOUS
TRIANGLES AND QUADRILATERALS, PROVIDE DETAILED EXAMPLES, AND PRESENT AN ANSWER KEY FOR PRACTICE PROBLEMS THAT
CAN AID IN MASTERING THESE CONCEPTS.

UNDERSTANDING TRIANGLES

TRIANGLES ARE THREE-SIDED POLYGONS THAT ARE FUNDAMENTAL SHAPES IN GEOMETRY. THE AREA OF A TRIANGLE CAN BE
CALCULATED USING DIFFERENT FORMULAS DEPENDING ON THE INFORMATION AV AILABLE.

BAsic FORMULA FOR AREA OF A TRIANGLE

THE MOST COMMON FORMULA FOR CALCULATING THE AREA OF A TRIANGLE IS:

\l

\TexT{Area} = \rrRAc{ 13}{2} \Times \TexT{BASE} \TIMES \TEXT{HEIGHT}

\]

- BASE: THE LENGTH OF ONE SIDE OF THE TRIANGLE, TYPICALLY THE SIDE AT THE BOTTOM.
- HEIGHT: THE PERPENDICULAR DISTANCE FROM THE BASE TO THE OPPOSITE VERTEX.

SpPeciAL TYPES OF TRIANGLES

1. EQUILATERAL TRIANGLE:

- ALL SIDES ARE EQUAL.

- AREA CAN ALSO BE CALCULATED WITH THE FORMULA:
\[

\TexT{AreA} = \FrrAc{\s@rT{3}}{4} A"2

\]

wHERE \( A \) IS THE LENGTH OF A SIDE.

2. |SOSCELES TRIANGLE:
- TWO SIDES ARE EQUAL IN LENGTH.
- THE HEIGHT CAN BE FOUND USING THE PYTHAGOREAN THEOREM.

3. RIGHT TRIANGLE:
- ONE ANGLE IS 90 DEGREES.
- THE FORMULA REMAINS THE SAME, BUT THE BASE AND HEIGHT CAN BE ANY TWO SIDES THAT FORM THE RIGHT ANGLE.

ExAMPLES OF TRIANGLE AREA CALCULATIONS

1. ExaMpPLE 1: CALCULATE THE AREA OF A TRIANGLE WITH A BASE OF 10 UNITS AND A HEIGHT OF 5 UNITS.
- USING THE FORMULA:

\l

\TexT{AreA} = \FrrRAc{13}{23 \TiMes 10 \TiMes 5 = 25 \TexT{ SQUARE UNITS}



\]

2. ExaMPLE 2: CALCULATE THE AREA OF AN EQUILATERAL TRIANGLE WITH A SIDE LENGTH OF & UNITS.
- USING THE EQUILATERAL TRIANGLE FORMULA:

\[
\TexT{AreAa} = \rrRAC{\s@rT{33}{4} \TiMes 6"2 = \rrac{\sqQrT{3}}{4} \TiMes 36 = 9\s@rT{3} \TexT{ sQuAre
uNITSs} \aPPrOX 15.59 \TEXT{ SQUARE UNITS}

\]

EXPLORING QUADRILATERALS

QUADRILATERALS ARE FOUR-SIDED POLYGONS THAT CAN TAKE VARIOUS FORMS, EACH WITH ITS OWN AREA FORMULA.

BAsic FORMULA FOR AREA OF A QUADRILATERAL

THE AREA OF A GENERAL QUADRILATERAL CAN BE CALCULATED USING THE FORMULA:

\l

\TexT{Area} = \rrAC{1}{2} \TiMes b_ 1 \TiMes 0_ 2 \TiMes \sIN(\THETA)

\]

wHERE \(D_1\) AND \( D_2 \) ARE THE LENGTHS OF THE DIAGONALS, AND \( \THETA \) IS THE ANGLE BETWEEN THEM.
HOWEVER, FOR SPECIFIC TYPES OF QUADRILATERALS, MORE STRAIGHTFORWARD FORMULAS CAN BE USED.

TypPes oF QUADRILATERALS AND THEIR AREA FORMULAS

1. RECTANGLE:
- AREA:

\l

\TexT{Area} = \TExT{LENGTH]} \TiMES \TEXT{WIDTH}

\]

2. SQUARE:
- AREA:

\[
\TexT{Area} = "2
\]

wHERE \('s \) IS THE LENGTH OF A SIDE.

3. PARALLELOGRAM:
- AREA:

\l

\TexT{Area} = \TexT{BASE} \TIMES \TEXT{HEIGHT}

\]

4. TRAPEZOID:
- AREA:

\[
\TexT{Area} = \FrrRAC{1}{2} \TiMes (8_1 +8_2) \TIMES H
\]

wHERe \(B_1\) AnD \(B8_2 \) ARE THE LENGTHS OF THE TWO BASES, AND \( H \) IS THE HEIGHT.

5. RHoMmBuS:



- AREA:

\l

\TexT{Area} = \rrAC{1}{2} \TiMesb_1 \TiMeS D_2

\]

wHERE \(D_1\) AnD \(D_2 \) ARE THE LENGTHS OF THE DIAGONALS.

ExAMPLES OF QUADRILATERAL AREA CALCULATIONS

1. EXAMPLE 1: RECTANGLE
- LENGTH = 8 UNITS, WIDTH = 4 UNITS

\l

\TexT{AreAa} = 8 \TiMes 4 = 32 \TexT{ SQUARE UNITS}

\]

2. EXAMPLE 2: TRAPEZOID

-Base 1 =6 uNiTs, BASE 2 = 4 UNITS, HEIGHT = 5 UNITS

\[

\TexT{AreAa} = \rrRAc{13}{2} \TiMes (6 + 4) \TiMes 5 = \rrAc{13}{2} \TiMes 10 \TiMes 5 = 25 \TexT{ sQUARE UNITS}
\]

PrACTICE PROBLEMS

T O REINFORCE UNDERSTANDING, BELOW ARE PRACTICE PROBLEMS WITH VARYING LEVELS OF DIFFICULTY:

1. CALCULATE THE AREA OF A TRIANGLE WITH A BASE OF 12 CM AND A HEIGHT OF 9 CM.
2. FIND THE AREA OF AN ISOSCELES TRIANGLE WITH A BASE OF 10 M AND A HEIGHT OF 6 M.
3. A RECTANGLE HAS A LENGTHOF 15 M AND A WIDTH OF 10 M. WHAT IS ITS AREA?

4. CALCULATE THE AREA OF A RHOMBUS IF ITS DIAGONALS ARE 8 CM AND & CM LONG.

5. A TRAPEZOID HAS BASES OF 7/ M AND 5 M AND A HEIGHT OF 4 M. FIND ITS AREA.

ANSWER Key

1. TRIANGLE AREA:

\[

\TexT{Area} = \rrAc{1}{2} \TiMes 12 \TiMes @ = 54 \TexT{ sQuare cM}
\]

2. 1SOSCELES TRIANGLE AREA:

\[

\TexT{Area} = \rrac{13}{2} \TiMes 10 \Times 6 = 30 \TexT{ sQuare M}
\]

3. RECTANGLE AREA:

\[

\TexT{ArREA} = 15 \TiMes 10 = 150 \TexT{ SQUARE M}

\]

4. RHOMBUS AREA:

\l

\TexT{Area} = \rrac{13}{2} \TiMes 8 \TiMes 6 = 24 \TexT{ sQUARE cM}

\]



5. TrRAPEZOID AREA:

\[
\TexT{Area} = \rrRAC{ 13}{2} \TiMes (7 + 5) \TimMes 4 = \rrac{13}{2} \TiMes 12 \TiMes 4 = 24 \TexT{ sQuUARE M}

\]

IN SUMMARY, MASTERING THE AREA OF TRIANGLES AND QUADRILATERALS IS CRUCIAL FOR BOTH ACADEMIC SUCCESS AND
PRACTICAL APPLICATIONS. THIS KNOWLEDGE SERVES AS A STEPPING STONE INTO MORE COMPLEX GEOMETRIC CONCEPTS AND
REAL-WORLD PROBLEM-SOLVING. THROUGH UNDERSTANDING DIFFERENT FORMULAS AND APPLYING THEM TO A VARIETY OF
SHAPES, STUDENTS CAN DEVELOP A STRONG FOUNDATION IN GEOMETRY.

FREQUENTLY ASkeD QUESTIONS

WHAT IS THE FORMULA FOR THE AREA OF A TRIANGLE?

THE AREA OF A TRIANGLE CAN BE CALCULATED USING THE FORMULA A = ]/2 BASE HEIGHT.

How DO YOU FIND THE AREA OF A TRIANGLE WHEN ONLY THE LENGTHS OF ALL THREE
SIDES ARE KNOWN?

You cAN USE HErRoN's FORMULA, WHICH IS A =[] (s (s-A) (s-8) (S~ C)), WHERE S IS THE SEMI-PERIMETER (S = (A + B +
C)/ 2) AND A, B, AND C ARE THE LENGTHS OF THE SIDES.

\WHAT IS THE AREA OF AN EQUILATERAL TRIANGLE WITH A SIDE LENGTH OF 6?

THE AREA OF AN EQUILATERAL TRIANGLE CAN BE CALCULATED USING THE FORMULA A = (] 3/4) sibE™2. FOR A SIDE LENGTH
ofF 6, A= 3/4)6"2=9[F 3.

WHAT IS THE FORMULA FOR THE AREA OF A RECTANGLE?

THE AREA OF A RECTANGLE IS CALCULATED USING THE FORMULA A = LENGTH WIDTH.

How DO YOU CALCULATE THE AREA OF A TRAPEZOID?

THE AREA OF A TRAPEZOID CAN BE CALCULATED USING THE FORMULA A = ]/2 (BASE1 + BASEQ) HEIGHT.

\WHAT IS THE AREA OF A SQUARE WITH A SIDE LENGTH OF 5?

THE AREA OF A SQUARE IS CALCULATED USING THE FORMULA A = SIDE"2. FOR A SIDE LENGTH OF 5, A = 572 = 25,

CAN THE AREA OF A QUADRILATERAL BE CALCULATED IF ONLY THE LENGTHS OF ITS
SIDES ARE KNOWN?

YES/ THE AREA CAN BE CALCULATED USING BRAHMAGUPTA’S FORMULA FOR CYCLIC QUADRILATERALS OR BY DIVIDING THE
QUADRILATERAL INTO TRIANGLES AND USING THE TRIANGLE AREA FORMULAS.

W/HAT IS THE AREA OF A PARALLELOGRAM?

THE AREA OF A PARALLELOGRAM IS CALCULATED USING THE FORMULA A = BASE HEIGHT.



How IS THE AREA OF A RHOMBUS CALCULATED?

THE AREA OF A RHOMBUS CAN BE CALCULATED USING THE FORMULA A = (D1 D2) / 2, WHERE D1 AND D2 ARE THE LENGTHS OF
THE DIAGONALS.

\W/HAT IS THE AREA OF A TRIANGLE WITH A BASE OF 10 UNITS AND A HEIGHT OF 5
UNITS?

USING THE FORMULA A = 1/2 BASE HEIGHT, THE AREA IS A = 1/2 10 5 = 25 SQUARE UNITS.
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