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CONVERTING AN ANGLE FROM DEGREES TO RADIANS IS A FUNDAMENTAL SKILL IN MATHEMATICS, PARTICULARLY WITHIN
TRIGONOMETRY AND CALCULUS. RADIANS PROVIDE A NATURAL MEASURE OF ANGLES BASED ON THE RADIUS OF A CIRCLE, MAKING
MANY FORMULAS AND CALCULATIONS MORE STRAIGHTFORW ARD AND ELEGANT COMPARED TO DEGREES. IN THIS ARTICLE, WE
WILL EXPLORE THE PROCESS OF CONVERTING A SPECIFIC ANGLE, 70 DEGREES, INTO ITS EXACT RADIAN MEASURE. WE wiLL
DISCUSS THE UNDERLYING PRINCIPLES, THE CONVERSION FORMULA, AND THE DETAILED STEPS TO ACHIEVE AN EXACT ANSWER,
EMPHASIZING THE IMPORTANCE OF EXPRESSING THE RESULT PRECISELY RATHER THAN APPROXIMATELY.

UNDERSTANDING DEGREES AND RADIANS

BEFORE DELVING INTO THE CONVERSION PROCESS, IT IS ESSENTIAL TO UNDERSTAND WHAT DEGREES AND RADIANS REPRESENT AND
HOW THEY RELATE TO EACH OTHER.

DEeGREES

- DEGREES ARE A UNIT OF ANGULAR MEASUREMENT TRADITIONALLY USED IN GEOMETRY AND NAVIGATION.
- A FULL CIRCLE COMPRISES 360 DEGREES.
- THE DEGREE SYMBOL IS DENOTED AS ° (E.G., 70°).

RADIANS

- RADIANS MEASURE ANGLES BASED ON THE RADIUS OF A CIRCLE.
- ONE RADIAN IS THE ANGLE SUBTENDED AT THE CENTER OF A CIRCLE BY AN ARC EQUAL IN LENGTH TO THE RADIUS.
- A FULL cIRcLE eNncomMpasses \(2\pi\) rADIANS.

THE RELATIONSHIP BETWEEN DEGREES AND RADIANS

THE KEY TO CONVERTING BETWEEN DEGREES AND RADIANS LIES IN UNDERSTANDING THE PROPORTIONAL RELATIONSHIP BETWEEN
THESE TWO UNITS.

CONVERSION FACTOR

- SINCE A FULL CIRCLE IS 360° AND \(2\PI\) RADIANS, THE CONVERSION FACTOR IS DERIVED AS:

\[

360"\ cire = 2\p1 \TeXT{ RADIANS}

\]

- THEREFORE, TO CONVERT AN ANGLE FROM DEGREES TO RADIANS, MULTIPLY BY \(\FRAC{\PI}{ 1803}\):

\l

\TexT{RADIANS} = \TEXT{DEGreES} \TIMES \FRAC{\PI}{ 180}

\]



STeP-BY-STEP CoNVERSION OF 70 DEGREES TO RADIANS

NO\X/, LET'S APPLY THE CONVERSION FORMULA TO CONVERT 70° INTO RADIANS PRECISELY.

STeP 1: WRITE DowN THE CONVERSION FORMULA

\l

\TexT{RADIANS]} = \TExT{DeGrees} \TiMes \rrac{\Pi}{ 180}

\]

FOrR OUR CASE:

\[
\TexT{RADIANS} = 70 \TiMes \rrac{\Pi}{ 180}

\]

STEP 2: SIMPLIFY THE FRACTION

- BOTH NUMERATOR AND DENOMINATOR ARE DIVISIBLE BY 10:

\[
70\oiv 10=7
\]

\[
180 \oiv 10=18

\]

- HENCE, THE EXPRESSION SIMPLIFIES TO:

\[
\TexT{RADIANS]} = \FrAC{7\PI}{ 18}

\]

STEP 3: STATE THE EXACT ANSWER

- THE EXACT RADIAN MEASURE FOR 70° Is:

\[
\soxep{\rrac{7\ri}{ 183}

\]

- THIS FRACTION CANNOT BE SIMPLIFIED FURTHER, MAKING IT THE EXACT ANSWER EXPRESSED IN TERMS oF \(\PI\).

UNDERSTANDING THE SIGNIFICANCE OF EXPRESSING THE ANSWER EXACTLY

ExPRESSING THE ANSWER AS \(\FRAC{7\P1}{ 18}\) MAINTAINS MATHEMATICAL PRECISION. UNLIKE DECIMAL APPROXIMATIONS,
WHICH CAN INTRODUCE ROUNDING ERRORS, THE FRACTIONAL FORM INVOLVING \(\PI\) PROVIDES AN EXACT REPRESENTATION OF
THE ANGLE IN RADIANS.



WHY Is EXACT EXPRESSION IMPORTANT?

- PRESERVES MATHEMATICAL ACCURACY IN CALCULATIONS.
- FACILITATES ALGEBRAIC MANIPULATIONS INvVOLVING \(\PI\).
- ESSENTIAL IN THEORETICAL CONTEXTS WHERE EXACT VALUES ARE REQUIRED.

ADDITIONAL NoTES ON CONVERSION

CONVERTING BACk To DEGREES

- To VERIFY OR CONVERT BACK, USE:

\l

\TexT{Decrees} = \TexT{RADIANS} \TIMES \FRAC{ 1803{\P1}

\]

APPROXIMATE DECIMAL V ALUE

- For PRACTICAL PURPOSES, YOU MIGHT WANT AN APPROXIMATE DECIMAL VALUE:

\[
\rrac{7\rP1}{ 183 \aprrox \FrRAC{7 \TiMes 3.14159265353{ 18} \arrrox \Frac{21.991148093}{ 18} \arrrox
1.2228 \TexT{ rADIANS}

\]

- HO\X/EVER, KEEP IN MIND THAT THIS IS AN APPROXIMATION, AND THE EXACT FRACTIONAL FORM IS PREFERABLE IN PRECISE
MATHEMATICAL CONTEXTS.

SUMMARY OF KEY POINTS

- THE CONVERSION FROM DEGREES TO RADIANS INVOLVES MULTIPLYING THE DEGREE MEASURE BY \(\Frac{\Pi}{1803}\).

- For 70°, THe EXACT RADIAN MEASURE IS \(\FRAC{7\P1}{ 183\).

- EXPRESSING THE ANSWER EXACTLY IN TERMS OF \(\PI\) ENSURES MATHEMATICAL PRECISION.

- THE FRACTIONAL FORM IS ESPECIALLY USEFUL IN ALGEBRAIC EXPRESSIONS AND PROOFS, WHEREAS DECIMAL APPROXIMATIONS
ARE USED FOR NUMERICAL CALCULATIONS.

CONCLUSION

CONVERTING AN ANGLE OF 70 DEGREES INTO RADIANS IS A STRAIGHTFORW ARD PROCESS GROUNDED IN THE FUNDAMENTAL
RELATIONSHIP BETWEEN THESE TWO UNITS OF MEASURE. BY APPLYING THE CONVERSION FORMULA AND SIMPLIFYING, WE ARRIVE
AT THE EXACT RADIAN MEASURE:

\[
\Boxep{\rrac{7\rPi}{ 183}

\]

THIS PRECISE EXPRESSION ALLOWS MATHEMATICIANS, ENGINEERS, AND STUDENTS TO WORK WITH THE ANGLE IN A FORM THAT
MAINTAINS THE INTEGRITY OF THE MATHEMATICAL RELATIONSHIPS INVOLVED. WHETHER USED IN THEORETICAL DERIVATIONS OR
PRACTICAL COMPUTATIONS, UNDERSTANDING AND APPLYING THIS CONVERSION ENHANCES ONE'S GRASP OF ANGULAR MEASURES
AND THEIR APPLICATIONS ACROSS VARIOUS FIELDS.



FREQUENTLY AskeD QUESTIONS

How po | CONVERT AN ANGLE OF 70 DEGREES TO RADIANS EXACTLY?

To converT 70 DEGREES TO RADIANS, MULTIPLY BY 1/ 180: 70 x n/ 180 = (7/18)n RADIANS. SO, THE EXACT ANSWER IS
(7n)/ 18 RADIANS.

\W/HAT IS THE EXACT RADIAN MEASURE OF A 7 O-DEGREE ANGLE?

THE EXACT MEASURE IS (7n)/ 18 RADIANS, OBTAINED BY MULTIPLYING 70 BY n/ 180 AND SIMPLIFYING.

CAN YOU PROVIDE THE EXACT CONVERSION OF 70° TO RADIANS WITHOUT DECIMALS?

Yes, 70° eQUALS (7n)/ 18 RADIANS EXACTLY.

WHy 1s (7n)/ 18 THE CORRECT EXACT ANSWER WHEN CONVERTING 7 0 DEGREES TO
RADIANS?

Because 1 DEGREE EQUALS M/ 180 rADIANS, S0 70° =70 x n/180 = (7/18)n RADIANS, WHICH SIMPLIFIES TO (7M)/18.

IS THE RADIAN EQUIVALENT OF 70 DEGREES A RATIONAL OR IRRATIONAL NUMBER?

THE EXACT VALUE (7I'I)/ 18 INVOLVES M, WHICH IS IRRATIONAL, SO THE RADIAN MEASURE IS IRRATIONAL.

ADDITIONAL RESOURCES
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UNDERST ANDING HOW TO CONVERT ANGLES FROM DEGREES TO RADIANS IS A FUNDAMENTAL SKILL IN MATHEMATICS, ESPECIALLY
IN FIELDS LIKE TRIGONOMETRY, CALCULUS, ENGINEERING, AND PHYSICS. W/HILE DEGREES ARE THE MORE COMMON UNIT OF
MEASUREMENT FOR ANGLES IN EVERYDAY LIFE, RADIANS PROVIDE A MORE NATURAL WAY TO MEASURE ANGLES WHEN \WORKING
WITH MATHEMATICAL FUNCTIONS, PARTICULARLY THOSE INVOLVING CIRCLES AND PERIODIC PHENOMENA. THIS ARTICLE DELVES
INTO THE PROCESS OF CONVERTING A SPECIFIC ANGLE— 70 DEGREES—INTO ITS EQUIVALENT MEASURE IN RADIANS, EMPHASIZING
THE IMPORTANCE OF PRECISION AND EXACTNESS IN MATHEMATICAL EXPRESSIONS.

THE FUNDAMENTAL RELATIONSHIP BETWEEN DEGREES AND RADIANS

BEFORE DIVING INTO THE CONVERSION PROCESS, IT’S ESSENTIAL TO UNDERSTAND THE RELATIONSHIP BETWEEN DEGREES AND
RADIANS. BOTH ARE UNITS USED TO MEASURE ANGLES, BUT THEY ARE BASED ON DIFFERENT SYSTEMS:

- DEGREES: A FULL CIRCLE IS DIVIDED INTO 360 EQUAL PARTS, EACH PART BEING ONE DEGREE (°). THIS DIVISION DATES BACK
TO ANCIENT BABYLONIAN ASTRONOMY AND HAS BECOME STANDARD IN EVERYDAY USE.

- RADIANS: A RADIAN IS DEFINED BASED ON THE RADIUS OF A CIRCLE. SPECIFICALLY, ONE RADIAN IS THE ANGLE SUBTENDED AT
THE CENTER OF A CIRCLE BY AN ARC WHOSE LENGTH IS EQUAL TO THE RADIUS OF THE CIRCLE.

THe Core CoONVERSION FACTOR

THE KEY TO CONVERTING BETWEEN DEGREES AND RADIANS LIES IN THE RELATIONSHIP:

> 180 DEGREES = MM RADIANS

THIS FUNDAMENTAL EQUIVALENCE DERIVES FROM THE FACT THAT A FULL CIRCLE (3()00) CORRESPONDS TO 2I RADIANS, SO:



> 1 peGree =n/ 180 RADIANS
> 1 raDIAN = 180 / N DEGREES

UNDERSTANDING THIS RELATIONSHIP IS VITAL BECAUSE IT PROVIDES A DIRECT FORMULA FOR CONVERSION, ALLOWING FOR
PRECISE CALCULATIONS WITHOUT APPROXIMATION.

STeP-BY-STEP ConvVERSION OF 70 DEGREES TO RADIANS
To coNVERT 70° TO RADIANS, FOLLOW THESE STEPS:

STep 1: RecaLL THE CoNVERSION FORMULA

USING THE FUNDAMENTAL RELATIONSHIP:

RaDIANS = DeGrees x (n/ 180)

THIS FORMULA ALLOWS US TO CONVERT ANY ANGLE FROM DEGREES TO RADIANS EXACTLY, EXPRESSED AS A MULTIPLE OF M.
STeP 2: SUBSTITUTE THE GIVEN DEGREE MEASURE

PLUG IN 70 DEGREES INTO THE FORMULA!:

Rabians = 70 x (n/ 180)

STeP 3: SIMPLIFY THE EXPRESSION

THe FRACTION 70 / 180 CAN BE SIMPLIFIED:

- BOTH NUMERATOR AND DENOMINATOR ARE DIVISIBLE BY 10:
70/180=7/18

- SO, THE EXPRESSION SIMPLIFIES TO:

Rabians = (7 / 18) xn

STeP 4: WRITE THE EXACT ANSWER

THE EXACT VALUE OF 70 DEGREES IN RADIANS IS:

(7/18)n

THIS IS THE MOST PRECISE FORM, EXPRESSED EXACTLY AS A MULTIPLE OF M, WITHOUT ANY DECIMAL APPROXIMATIONS.

SIGNIFICANCE OF EXPRESSING THE ANSWER EXACTLY

EXPRESSING THE RESULT AS (7/18)N RATHER THAN A DECIMAL APPROXIMATION (SUCH AS 1.22 RADIANS) IS CRUCIAL FOR
SEVERAL REASONS:

- MATHEMATICAL PRECISION: EXACT EXPRESSIONS MAINTAIN THE INTEGRITY OF CALCULATIONS, ESPECIALLY IN ADVANCED
MATHEMATICS WHERE ROUNDING ERRORS CAN ACCUMULATE.

- SymeoLIC CLARITY: PRESENTING ANSWERS IN TERMS OF M EMPHASIZES THE FUNDAMENTAL RELATIONSHIP BETWEEN THE
MEASURES AND ALIGNS WITH THEORETICAL DERIVATIONS.

- EAsE ofF FURTHER CALCULATIONS: EXACT VALUES ARE MORE MANAGEABLE WHEN PERFORMING ALGEBRAIC MANIPULATIONS,
INTEGRATIONS, OR SOLVING EQUATIONS INVOLVING ANGLES.



PrRACTICAL APPLICATIONS OF RADIAN CONVERSION
(UNDERSTANDING HOW TO CONVERT DEGREES TO RADIANS HAS WIDESPREAD APPLICATIONS:
1. TRIGONOMETRIC FUNCTIONS

MOST MATHEMATICAL FUNCTIONS LIKE SINE, COSINE, AND TANGENT IN CALCULUS ARE DEFINED WITH ANGLES IN RADIANS. UsING
THE EXACT RADIAN MEASURE ENSURES PRECISE COMPUTATION OF THESE FUNCTIONS.

2. ENGINEERING AND PHYSICS

IN FIELDS SUCH AS MECHANICAL ENGINEERING, ELECTRICAL ENGINEERING, AND PHYSICS, ANGLES IN RADIANS SIMPLIFY THE
FORMULATION OF FORMULAS INVOLVING ROTATIONAL MOTION, OSCILLATIONS, AND W AVE PHENOMENA.

3. CoMPUTER GRAPHICS AND GEOMETRY

GRAPHICS PROGRAMMING OFTEN REQUIRES ANGLES IN RADIANS FOR ROTATIONS, TRANSFORMATIONS, AND RENDERING
CALCULATIONS, MAKING ACCURATE CONVERSIONS ESSENTIAL.

ADDITIONAL TIPS FOR DEGREE-TO-RADIAN CONVERSION

- ALWAYS USE THE EXACT FRACTION: \WHEN POSSIBLE, KEEP THE CONVERSION IN FRACTIONAL FORM TO PRESERVE PRECISION.
- USE N SYMBOLICALLY: INSTEAD OF APPROXIMATING M AS 3.14 159, RETAIN IT SYMBOLICALLY FOR EXACTNESS.
- SIMPLIFY FRACTIONS: REDUCING THE FRACTION HELPS CLARIFY THE RELATIONSHIP AND SIMPLIFIES FURTHER CALCULATIONS.

SUMMARY

CONVERTING AN ANGLE FROM DEGREES TO RADIANS IS A STRAIGHTFORW ARD PROCESS ROOTED IN THE FUNDAMENT AL
RELATIONSHIP BETWEEN THESE TWO MEASUREMENT SYSTEMS. FOR THE SPECIFIC CASE OF 700, THE EXACT RADIAN MEASURE IS:

(7/18)n

THIS EXPRESSION ENCAPSULATES THE PRECISE RELATIONSHIP, AVOIDING ANY ROUNDING ERRORS THAT COME WITH DECIMAL
APPROXIMATIONS. MASTERY OF THIS CONVERSION PROCESS ENHANCES UNDERSTANDING OF TRIGONOMETRIC FUNCTIONS,
CALCULUS APPLICATIONS, AND VARIOUS SCIENTIFIC DISCIPLINES, REINFORCING THE IMPORTANCE OF EXACT MATHEMATICAL
EXPRESSIONS IN BOTH THEORETICAL AND PRACTICAL CONTEXTS.

FINAL REMARKS

W/HETHER YOU ARE A STUDENT, EDUCATOR, OR PROFESSIONAL, BEING ADEPT AT CONVERTING ANGLES ACCURATELY IS
ESSENTIAL. REMEMBER THAT EXPRESSING ANSWERS IN TERMS OF M NOT ONLY PRESERVES MATHEMATICAL EXACTNESS BUT ALSO
DEEPENS COMPREHENSION OF THE INTRINSIC CONNECTION BETWEEN DEGREES AND RADIANS. AS YOU CONTINUE TO EXPLORE THE
WORLD OF MATHEMATICS AND ITS APPLICATIONS, KEEP IN MIND THAT THE ELEGANCE OF EXACT EXPRESSIONS OFTEN LEADS TO
CLEARER INSIGHTS AND MORE ROBUST SOLUTIONS.
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