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UNDERSTANDING THE DISTANCE BETWEEN A GIRL AND A MONUMENT IS A FASCINATING PROBLEM THAT COMBINES GEOMETRY,
PHYSICS, AND REAL-\WWORLD OBSERVATION. \Y/HEN DEALING WITH STATUES, SCULPTURES, OR MONUMENTS, QUESTIONS ABOUT
HOW FAR SOMEONE IS STANDING FROM THE STRUCTURE OFTEN ARISE, ESPECIALLY IN CONTEXTS SUCH AS PHOTOGRAPHY, ART,
OR SAFETY GUIDELINES. IN THIS ARTICLE, WE WILL EXPLORE HOW TO DETERMINE THE DISTANCE FROM A GIRL TO A 30-FooT-
HIGH MONUMENT , CONSIDERING FACTORS SUCH AS THE GIRL'S HEIGHT, THE ANGLE OF VIEW, AND THE PRINCIPLES OF
TRIGONOMETRY. WE AIM TO PROVIDE A COMPREHENSIVE EXPLANATION, INCLUDING RELEVANT FORMULAS, SCENARIOS, AND
PRACTICAL TIPS TO HELP YOU ACCURATELY ESTIMATE THIS DISTANCE.

UNDERSTANDING THE BASIC CONCEPTS

BEFORE DIVING INTO CALCULATIONS, LET'S ESTABLISH SOME FOUNDATIONAL CONCEPTS:

ANGLES OF ELEVATION AND DEPRESSION

- ANGLE OF ELEVATION: THE ANGLE BETWEEN THE LINE OF SIGHT FROM THE OBSERVER'S EYE TO THE TOP OF THE OBJECT AND
THE HORIZONTAL PLANE.

- ANGLE OF DEPRESSION: THE ANGLE BETWEEN THE LINE OF SIGHT FROM THE OBSERVER'S EYE TO THE BOTTOM OF THE OBJECT
AND THE HORIZONTAL PLANE.

IN OUR CASE, SINCE WE'RE INTERESTED IN THE DISTANCE FROM THE GIRL TO THE MONUMENT, WE WILL PRIMARILY FOCUS ON THE
ANGLE OF ELEVATION OR DEPRESSION, DEPENDING ON THE SCENARIO.

TRIGONOMETRY IN DISTANCE CALCULATION
TRIGONOMETRY PROVIDES TOOLS TO RELATE ANGLES AND SIDE LENGTHS IN RIGHT-ANGLED TRIANGLES. THE BASIC FUNCTIONS
(SINE, COSINE, TANGENT) ARE CRUCIAL:

- TanGenT FUNCTION: \(ATAN \THETA = \Frac{\TexT{oPPOSITE SIDE}}{\TEXT{ADJACENT SIDE}}\)

THIS RELATION ALLOWS US TO CALCULATE THE DISTANCE (ADJACENT SIDE) IF WE KNOW THE HEIGHT DIFFERENCE AND THE
ANGLE.

SCENARIO ASSUMPTIONS

ToO ACCURATELY ESTIMATE THE DISTANCE, WE NEED TO CLARIFY SOME ASSUMPTIONS:

1. THE GIRL'S HEIGHT: LET'S ASSUME AN AVERAGE GIRL’S HEIGHT OF 5.5 FEET.

2. POSITION OF THE GIRL: SHE IS STANDING ON LEVEL GROUND DIRECTLY FACING THE MONUMENT.

3. LINE OF SIGHT: THE GIRL IS LOOKING UP AT THE MONUMENT AT A CERTAIN ANGLE.

4. LINE OF SIGHT FROM GIRL'S EYES: THE MEASUREMENT IS MADE FROM HER EYE LEVEL, NOT HER FEET.

5. MEASUREMENT METHOD: USING AN ANGLE OF ELEVATION AND A KNOWN HEIGHT OF THE GIRL, OR VICE VERSA.



IN ACTUAL PRACTICE, YOU MIGHT MEASURE THE ANGLE USING TOOLS SUCH AS A PROTRACTOR, A SMARTPHONE APP, OR A
THEODOLITE.

CALCULATING THE DISTANCE: STEP-BY-STEP APPROACH

LET'S ILLUSTRATE HOW TO CALCULATE THE DISTANCE WITH A PRACTICAL EXAMPLE.

ExXAMPLE SCENARIO

SUPPOSE:

- THE MONUMENT HEIGHT = 30 FT

- THE GIRL'S HEIGHT = 5.5 FT

- SHE IS LOOKING AT THE TOP OF THE MONUMENT.

- THE ANGLE OF ELEVATION FROM HER EYE LEVEL TO THE ToP OF THE MONUMENT = \(\THETA\)

QUESTIONZ How FAR IS SHE STANDING FROM THE MONUMENT?

STeP 1: DETERMINE THE HEIGHT DIFFERENCE

SINCE THE GIRL IS LOOKING AT THE TOP OF THE MONUMENT FROM HER EYE LEVEL:

\[

\TexT{HeicHT DiFrerence} = 30\, \TexT{r7} - 5.5\, \texT{r7} = 24.5\, \1ex7{F7}
\]

THIS IS THE VERTICAL DISTANCE FROM HER EYE LEVEL TO THE TOP OF THE MONUMENT.

STEP 2: MEASURE OR ESTIMATE THE ANGLE OF ELEVATION \(\THETA\)

SUPPOSE, BASED ON OBSERVATION, THE GIRL LOOKS UP AT AN ANGLE OF APPROXIMATELY 45° THIS IS A COMMON ANGLE
THAT SIMPLIFIES CALCULATIONS.

STEP 3: APPLY THE TANGENT FORMULA

USING THE RELATION:

\[

\Tan \THeETA = \rRAC{\TEXT{HEIGHT DIFFERENCE}}{\TEXT{DISTANCE}}
\]

REARRANGED TO FIND THE DISTANCE:

\[

\TexT{DIsTANCE} = \FRAC{\ TEXT{HEIGHT DIFFERENCE}}{\TAN \THETA}
\]

PLUGGING IN THE VALUES:

\[

\texT{pisTance} = \rRac{24.5\, \TexT{rT}}{\TAN 45" \CIRC}

\]

Since \(\TaN 45" cire = 1))



\l

\texT{pIsTANCE} = 24.5\ \TexT{FT}

\]

RESULT: THE GIRL IS APPROXIMATELY 25 FEET AWAY FROM THE MONUMENT.

IMPORTANT NOTE:
IF THE ANGLE OF ELEVATION DIFFERS, THE DISTANCE CALCULATION ADJUSTS ACCORDINGLY. FOR INSTANCE, AT 30° or 60°,
THE TANGENT VALUES CHANGE, AFFECTING THE ESTIMATED DISTANCE.

UsING DIFFERENT ANGLES OF ELEVATION

LET’'S EXPLORE HOW THE DISTANCE VARIES WITH DIFFERENT ANGLES:

| AnGLE oF ELevaTioN (\(\THETA\)) | \(ATAN \THETA\) | CALCULATED DisTANCE (FT) |
A oo R ———— |

| 30°10.577 |\(24.5 ] 0.577 \approx 42.4\) |

| 45°]1.0|\(24.5/ 1.0=24.5\) |

| 60°|1.732|\(24.5/ 1.732 \aprrox 14.1\) |

OBSERVATION: AS THE ANGLE INCREASES, THE DISTANCE DECREASES. |F THE GIRL LOOKS UP AT A STEEPER ANGLE (CLOSER TO
60°), SHE IS CLOSER TO THE MONUMENT.

PRACTICAL APPLICATIONS AND TIPS

(UNDERSTANDING HOW TO ESTIMATE DISTANCES USING ANGLES AND HEIGHTS HAS MANY PRACTICAL USES:

- PHOTOGRAPHY: TO FRAME SHOTS CORRECTLY, KNOWING THE DISTANCE HELPS IN SETTING UP THE SCENE.

- CONSTRUCTION AND ARCHITECTURE: ESTIMATING DISTANCES FROM MEASUREMENTS HELPS IN PLANNING AND SAFETY.
- SAFETY GUIDELINES: KEEPING A SAFE DISTANCE FROM TALL MONUMENTS OR SCULPTURES.

- EDUCATIONAL PURPOSES: TEACHING TRIGONOMETRY AND GEOMETRY CONCEPTS IN REAL-WORLD CONTEXTS.

TIPS FOR ACCURATE MEASUREMENT:

- USE A SMARTPHONE WITH AN INCLINOMETER OR A DEDICATED ANGLE-MEASURING APP.
- ENSURE YOUR LINE OF SIGHT IS LEVEL WHEN MEASURING ANGLES.

- MEASURE FROM EYE LEVEL FOR MORE PRECISE CALCULATIONS.

- USE MULTIPLE MEASUREMENTS AND AVERAGE THEM FOR BETTER ACCURACY.

LiMITATIONS AND CONSIDERATIONS

W/HILE THE ABOVE CALCULATIONS PROVIDE GOOD ESTIMATES, CONSIDER THE FOLLOW!ING LIMITATIONS:

- MEASUREMENT ERRORS: ANGLE MEASUREMENTS MAY VARY DEPENDING ON DEVICE ACCURACY.

- UNEVEN TERRAIN: INCLINES OR DECLINES CAN AFFECT CALCULATIONS.

- OBSTRUCTIONS: TREES, BUILDINGS, OR OTHER OBJECTS CAN INTERFERE WITH LINE OF SIGHT.

- HEIGHT ASSUMPTIONS: V ARIATIONS IN THE GIRL’S HEIGHT AND EYE LEVEL CAN AFFECT RESULTS.



SUMMARY: How FAR Is THE GIRL FROM THE MONUMENT?

BASED ON TYPICAL MEASUREMENTS AND ASSUMPTIONS, IF A GIRL OF ABOUT 5.5 FEET IS LOOKING AT A 30-FOOT-HIGH
MONUMENT AT AN ANGLE OF APPROXIMATELY 45°, SHE IS ROUGHLY 25 FEET AWAY FROM THE MONUMENT. ADJUSTING THE
ANGLE OF OBSERVATION WILL MODIFY THIS ESTIMATE ACCORDINGLY. USING TRIGONOMETRY, ESPECIALLY THE TANGENT
FUNCTION, MAKES IT POSSIBLE TO COMPUTE THE DISTANCE ACCURATELY WHEN THE HEIGHT DIFFERENCE AND ANGLE ARE KNOWN.

FINAL THOUGHTS

ESTIMATING THE DISTANCE FROM A GIRL TO A MONUMENT INVOLVES UNDERSTANDING THE RELATIONSHIP BETWEEN HEIGHT,
ANGLES, AND DISTANCE. BY APPLYING BASIC TRIGONOMETRIC PRINCIPLES, YOU CAN DERIVE ACCURATE ESTIMATES IN VARIOUS
SCENARIOS. REMEMBER, THE KEY FACTORS ARE THE HEIGHT DIFFERENCE, THE ANGLE OF ELEVATION, AND THE MEASUREMENT TOOLS
USED. WHETHER YOU'RE A STUDENT, TOURIST, OR PROFESSIONAL, MASTERING THESE CALCULATIONS ENHANCES YOUR SPATIAL
AN ARENESS AND PROBLEM~-SOLVING SKILLS.

ALWAYS REMEMBER: SAFETY FIRST—KEEP A SAFE DISTANCE FROM LARGE MONUMENTS AND SCULPTURES, AND USE PROPER
TOOLS TO MEASURE ANGLES FOR BEST ACCURACY.

FREQUENTLY ASkeD QUESTIONS

How CAN | DETERMINE THE DISTANCE FROM THE GIRL TO THE 30 FT HIGH MONUMENT IF |
KNOW HER HEIGHT AND THE ANGLES INVOLVED?

YOU CAN USE BASIC TRIGONOMETRY, SPECIFICALLY THE TANGENT FUNCTION, TO FIND THE DISTANCE. IF YOU KNOW THE GIRL'S
HEIGHT AND THE ANGLE OF ELEVATION OR DEPRESSION TO THE GIRL AND THE MONUMENT, YOU CAN SET UP EQUATIONS TO SOLVE
FOR THE DISTANCE.

\¥W/HAT ADDITIONAL INFORMATION IS NEEDED TO FIND THE DISTANCE FROM THE GIRL TO
THE MONUMENT?

Y OU NEED EITHER THE GIRL'S HEIGHT AND THE ANGLE OF ELEVATION OR DEPRESSION TO BOTH THE GIRL AND THE MONUMENT, OR
THE GIRL'S HEIGHT AND THE ANGLE BETWEEN THE LINE OF SIGHT TO THE GIRL AND THE MONUMENT. WITHOUT ANGLES OR OTHER
MEASUREMENTS, THE DISTANCE CANNOT BE ACCURATELY CALCULATED.

IF THE GIRL IS & FEET TALL AND THE ANGLE OF ELEVATION TO THE TOP OF THE
MONUMENT IS 45 DEGREES , HOW FAR IS SHE FROM THE MONUMENT?
ASSUMING THE ANGLE IS MEASURED FROM HER EYE LEVEL, THE DISTANCE CAN BE APPROXIMATED USING THE TANGENT FUNCTION:

DISTANCE = HEIGHT / TAN(ANGLE). SO, DISTANCE = 5 / TAN(45°) = 5 / 1 = 5 FEET. HOWEVER, MORE CONTEXT IS NEEDED
FOR PRECISE CALCULATION.



WHY IS IT IMPORTANT TO ROUND THE ANSWER TO THE NEAREST FOOT IN THIS
PROBLEM?

ROUNDING TO THE NEAREST FOOT SIMPLIFIES THE MEASUREMENT AND ALIGNS WITH TYPICAL MEASUREMENT STANDARDS, MAKING
THE ANSWER EASIER TO INTERPRET AND MORE PRACTICAL FOR REAL-\WORLD APPLICATIONS.

CAN THIS PROBLEM BE SOLVED WITH JUST THE HEIGHT OF THE MONUMENT AND THE
GIRL’S HEIGHT?

NO, WITHOUT ANGLES OR ADDITIONAL DISTANCE MEASUREMENTS, KNOWING ONLY HEIGHTS ISN'T SUFFICIENT. Y OU NEED AT
LEAST ONE ANGLE OR A DIRECT MEASUREMENT OF DISTANCE TO DETERMINE HOW FAR THE GIRL IS FROM THE MONUMENT.

WHAT TYPE OF TRIANGLE IS FORMED WHEN MEASURING THE DISTANCE FROM THE GIRL TO
THE MONUMENT AND THEIR HEIGHTS?

A RIGHT TRIANGLE IS TYPICALLY FORMED WHEN APPLYING TRIGONOMETRY TO THESE PROBLEMS, WITH THE HEIGHTS AND THE
DISTANCE CREATING THE LEGS, AND THE LINE OF SIGHT FORMING THE HYPOTENUSE.

ARE THERE ANY PRACTICAL TOOLS OR METHODS TO MEASURE THE DISTANCE IN SUCH A
SCENARIO?

YES, TOOLS LIKE A LASER RANGEFINDER OR A THEODOLITE CAN DIRECTLY MEASURE DISTANCES AND ANGLES, MAKING IT EASIER
TO CALCULATE THE DISTANCE ACCURATELY IN REAL-\WORLD SCENARIOS.

IF THE GIRL IS STANDING AT A CERTAIN DISTANCE FROM THE MONUMENT , HOW DOES HER
POSITION AFFECT THE CALCULATION?

HER POSITION AFFECTS THE ANGLES OF ELEVATION OR DEPRESSION USED IN THE CALCULATION. ACCURATE MEASUREMENT OF
THESE ANGLES IS ESSENTIAL FOR CORRECTLY DETERMINING THE DISTANCE USING TRIGONOMETRY.

WHAT IS THE MAIN MATHEMATICAL PRINCIPLE USED TO SOLVE THIS PROBLEM?

THE PRIMARY PRINCIPLE IS TRIGONOMETRY, SPECIFICALLY THE TANGENT FUNCTION, WHICH RELATES ANGLES OF
ELEVATION/DEPRESSION AND HEIGHTS TO THE HORIZONTAL DISTANCE BET\WEEN OBJECTS.

ADDITIONAL RESOURCES
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UNDERSTANDING THE DISTANCE BETWEEN A GIRL AND A MONUMENT IS A CLASSIC PROBLEM IN GEOMETRY AND TRIGONOMETRY,
OFTEN ENCOUNTERED IN REAL-WORLD SCENARIOS, EDUCATIONAL SETTINGS, AND PUZZLE-SOLVING CONTEXTS. W/HEN THE
MONUMENT’S HEIGHT AND THE ANGLE OF ELEVATION ARE KNOWN, IT BECOMES POSSIBLE TO CALCULATE THE DISTANCE USING
FUNDAMENTAL PRINCIPLES OF TRIGONOMETRY. THIS DETAILED EXPLORATION WILL GUIDE YOU THROUGH THE PROCESS STEP-BY-
STEP, COVERING ALL NECESSARY CONCEPTS, ASSUMPTIONS, AND CALCULATIONS TO ARRIVE AT AN ACCURATE, ROUNDED
ANS\WER.



SETTING THE CONTEXT: THE SCENARIO AT A GLANCE

IMAGINE A GIRL STANDING SOMEWHERE NEAR A MONUMENT THAT IS 30 FEET TALL. A PERSON (OR OBSERVER) IS LOOKING AT THE
GIRL AND THE MONUMENT FROM THEIR VANTAGE POINT, FORMING CERTAIN ANGLES OF ELEVATION THAT CAN BE MEASURED OR
ESTIMATED. THE CORE QUESTION HERE IS: “How FAR IS THE GIRL FROM THE MONUMENT?” TO SOLVE THIS PROBLEM, WE NEED TO
UNDERSTAND:

- THE POSITIONS OF THE GIRL AND THE MONUMENT RELATIVE TO THE OBSERVER.

- THE ANGLES OF ELEVATION OR DEPRESSION THAT ARE OBSERVED.

- THE GEOMETRIC RELATIONSHIPS INVOLVED.

THE PROBLEM CAN BE APPROACHED IN MULTIPLE WAYS DEPENDING ON WHAT INFORMATION IS PROVIDED. FOR EXAMPLE:
- |F THE ANGLE OF ELEVATION FROM THE OBSERVER TO THE GIRL AND TO THE MONUMENT ARE KNOWN.

- |F THE HEIGHT OF THE GIRL IS KNOWN, AND THE ANGLES ARE GIVEN.

- |IF THE ANGLES ARE MEASURED DIRECTLY, OR IF THE PROBLEM IS HYPOTHETICAL WITH ASSUMED ANGLES.

IN THIS ANALYSIS, WE WILL ASSUME THAT THE QUESTION INVOLVES AN OBSERVER'S POINT OF VIEW AND THE NEED TO
DETERMINE THE HORIZONTAL DISTANCE BETWEEN THE GIRL AND THE MONUMENT BASED ON GIVEN DATA.

FUNDAMENTAL CONCEPTS REQUIRED

BEFORE DIVING INTO CALCULATIONS, IT’S ESSENTIAL TO UNDERSTAND THE CORE CONCEPTS OF TRIGONOMETRY INVOLVED:

1. ANGLE oF ELEVATION AND DEPRESSION

- ANGLE OF ELEVATION: THE ANGLE BETWEEN THE LINE OF SIGHT FROM THE OBSERVER TO AN OBJECT ABOVE THE HORIZONTAL
PLANE.
- ANGLE OF DEPRESSION: THE ANGLE BETWEEN THE LINE OF SIGHT FROM THE OBSERVER TO AN OBJECT BELOW THE HORIZONTAL
PLANE.

IN OUR CASE, IF THE OBSERVER LOOKS UPWARD AT THE MONUMENT OR DOWNWARD AT THE GIRL, THE ANGLES OF ELEVATION OR
DEPRESSION ARE MEASURED RELATIVE TO THE HORIZONTAL.

2. RIGHT TRIANGLE RELATIONSHIPS

MOST DISTANCE CALCULATIONS INVOLVE RIGHT TRIANGLES. THE BASIC TRIGONOMETRIC RATIOS ARE:

- SINE: sIN(©) = OPPOSITE/HYPOTENUSE
- CosIne: cos(®) = ADJACENT /HYPOTENUSE
- TANGENT: TAN(®) = OPPOSITE/ ADJACENT

¥/ HERE:
- © IS THE ANGLE OF ELEVATION/DEPRESSION.

- OPPOSITE IS THE VERTICAL DIFFERENCE IN HEIGHT.
- ADJACENT IS THE HORIZONTAL DISTANCE BETWEEN THE OBSERVER AND THE OBJECT.



3. ASSUMPTIONS IN THE ABSENCE OF COMPLETE DATA

IN MANY SUCH PROBLEMS, EITHER THE ANGLES OR THE DISTANCES ARE MISSING, REQUIRING ASSUMPTIONS OR ESTIMATIONS. For
THIS SCENARIO, WE WILL ASSUME:

- THE OBSERVER IS AT GROUND LEVEL.

- THE GIRL AND THE MONUMENT ARE AT THE SAME HORIZONTAL PLANE.

- THE GIRL’S HEIGHT IS KNOWN OR CAN BE ESTIMATED.

- THE ANGLES OF ELEVATION TO THE GIRL AND THE MONUMENT FROM THE OBSERVER ARE KNOWN OR CAN BE DEDUCED.

STeP-BY-STEP APPROACH TO CALCULATING THE DISTANCE

DEPENDING ON THE PROVIDED DATA, THE CALCULATION STEPS VARY. HERE, WE WILL OUTLINE A TYPICAL METHOD ASSUMING THE
FOLLOWING:

- THE MONUMENT HEIGHT IS 30 FEET.

- THE ANGLE OF ELEVATION FROM THE OBSERVER TO THE TOP OF THE MONUMENT IS ©;.
- THE ANGLE OF ELEVATION FROM THE OBSERVER TO THE GIRL IS ©,.

- THE HEIGHT OF THE GIRL IS H_G (SAY, 5 FEET, FOR EXAMPLE).

OUR GOAL: FIND THE HORIZONTAL DISTANCE FROM THE GIRL TO THE MONUMENT.

1. EsTABLISH THE COORDINATES AND V ARIABLES

- LET THE OBSERVER BE AT POINT O.

- THE MONUMENT IS AT POINT M.

- THE GIRL IS AT POINT G.

- THE DISTANCES FROM THE OBSERVER TO THE MONUMENT AND GIRL ARE D_M AND D_ G, RESPECTIVELY.
- THE HORIZONTAL DISTANCE BETWEEN THE GIRL AND THE MONUMENT IS D (\X/HICH WE WANT TO FIND).

ASSUMING THE OBSERVER IS ALIGNED WITH THE LINE CONNECTING THE MONUMENT AND THE GIRL, AND THE DISTANCES ARE
MEASURED ALONG THE SAME LINE:

- THE DISTANCES CAN BE RELATED THROUGH THE ANGLES AND HEIGHTS.

2. CALCULATING THE DISTANCE TO THE MONUMENT

GIVEN THE HEIGHT OF THE MONUMENT (30 FT) AND THE ANGLE OF ELEVATION ©4 FROM THE OBSERVER:

\l

D_M = \FRRAC{\TEXT{HEIGHT OF MONUMENT}}{\TAN \THETA_ 1} = \FrRAC{30}{\TAN \THETA_1}

\]

SIMILARLY, FOR THE GIRL, ASSUMING HER HEIGHT IS KNOWN:

\l



b_G = \rRAC{H_G}{\TAN \THETA_ 2}

\]

|F THE OBSERVER IS DIRECTLY IN LINE WITH BOTH THE GIRL AND THE MONUMENT (COLINEAR), THEN:

\[
D=b M-D G

\]

WHICH IS THE ABSOLUTE DIFFERENCE IN THEIR DISTANCES FROM THE OBSERVER.

3. DETERMINING THE ACTUAL HoRrIZONTAL DisTANCE BETWEEN THE GIRL AND THE
MONUMENT

- |F BOTH THE GIRL AND THE MONUMENT ARE OBSERVED FROM THE SAME POINT, THE HORIZONTAL DISTANCE BET\WEEN THEM (D) IS:

\[
D=b M-D G

\]

- |IF THE GIRL AND THE MONUMENT ARE NOT ALONG THE SAME LINE, AND THE OBSERVER'S POSITION IS KNOWN, THEN THE PROBLEM
INVOLVES MORE COMPLEX TRIGONOMETRIC RELATIONSHIPS, POSSIBLY INVOLVING THE LAw ofF COSINES.

ExAMPLE CALCULATION WITH ASSUMED DATA

SUPPOSE THE FOLLOWING:

- THE ANGLE OF ELEVATION TO THE MONUMENT IS ©, = 45°,
- THE ANGLE OF ELEVATION TO THE GIRL IS ®, = 30°.
- THE HEIGHT OF THE GIRL ISH_G = 5 FT.

CALCULATIONS:

1. DISTANCE TO THE MONUMENT:

\[
b M= \rRAC{303}{\ AN 45°} = \rRAc{303{ 1} = 30 \TexT{ FT}
\]

2. DISTANCE TO THE GIRL:

\[
D_G = \rRAC{5H\TAN 30°} = \rrac{5}{0.577} \arPrOX 8.66 \TEXT{ FT}

\]

3. HORIZONTAL DISTANCE BETWEEN GIRL AND MONUMENT:

\[
D=|pm-bp_c|=[30-8.66|=21.34 \TexT{ F1}
\]



ROUNDING TO THE NEAREST FOOT:

\[

D \approx 21 \TexT{ FT}

\]

ADDITIONAL CONSIDERATIONS AND V ARIATIONS

W/HILE THE ABOVE EXAMPLE ASSUMES STRAIGHTFORWARD CONDITIONS, REAL-WORLD PROBLEMS OFTEN INVOLVE ADDITIONAL
COMPLEXITIES:

1. DIFFERENT OBSERVATION POINTS

- IF THE OBSERVER IS NOT ALIGNED WITH THE GIRL AND THE MONUMENT, AND THEIR POSITIONS FORM A TRIANGLE, THEN THE LAW
oF COSINES OrR LAW OF SINES MAY BE NECESSARY.
- THE ANGLE BETWEEN THE LINES OF SIGHT TO THE GIRL AND THE MONUMENT CAN HELP DETERMINE THE SEPARATION.

2. ELEVATION DIFFERENCES

- |F THE OBSERVER IS AT A DIFFERENT ELEVATION THAN THE GIRL OR THE MONUMENT, VERTICAL DISTANCE COMPONENTS MUST BE
CONSIDERED.

3. MULTIPLE ANGLES AND TRIANGULATION

- MULTIPLE MEASUREMENTS FROM DIFFERENT POINTS CAN HELP TRIANGULATE POSITIONS MORE ACCURATELY.

CoNcLusIoN: FINAL ANSWER AND ROUNDING

IN THE SIMPLIFIED SCENARIO WITH THE ASSUMED DATA, THE APPROXIMATE HORIZONTAL DISTANCE FROM THE GIRL TO THE
MONUMENT IS 2 1 FEET.

KEY TAKEAWAYS:
- THE PROBLEM HINGES ON UNDERSTANDING THE RELATIONSHIPS BETWEEN HEIGHT, ANGLES, AND DIST ANCES.

- USING BASIC TRIGONOMETRY, DISTANCES CAN BE EASILY CALCULATED WHEN ANGLES AND HEIGHTS ARE KNOWN.
- ROUNDING TO THE NEAREST FOOT OFTEN SUFFICES FOR PRACTICAL PURPOSES.

SUMMARY OF IMPORTANT STEPS

- IDENTIFY KNOWN PARAMETERS: HEIGHTS, ANGLES, AND POSITIONS.
- USE TANGENT RATIOS TO FIND DISTANCES FROM THE OBSERVER TO EACH OBJECT.
- CALCULATE THE DIFFERENCE IN DISTANCES TO DETERMINE THE SEPARATION.



- ADJUST CALCULATIONS BASED ON ACTUAL DATA AND GEOMETRIC CONFIGURATIONS.
- ROUND THE FINAL ANSWER TO THE NEAREST FOOT FOR SIMPLICITY.

FINAL THOUGHTS

THIS PROBLEM EXEMPLIFIES THE POWER OF TRIGONOMETRY IN SOLVING REAL-WORLD DISTANCE QUESTIONS. \W/HETHER IN
SURVEYING, ARCHITECTURE, OR EVERYDAY PUZZLES, UNDERSTANDING HOW TO MANIPULATE ANGLES AND HEIGHTS ALLOWS FOR
PRECISE ESTIMATIONS OF DISTANCES. ALWAYS ENSURE YOU UNDERSTAND THE ASSUMPTIONS IN YOUR PROBLEM, AND ADJUST
YOUR CALCULATIONS ACCORDINGLY.

BY MASTERING THESE PRINCIPLES, YOU CAN CONFIDENTLY APPROACH SIMILAR QUESTIONS—DETERMINING HOW FAR OBJECTS ARE
FROM EACH OTHER BASED ON VANTAGE POINTS AND ANGLES—MAKING YOU WELL-EQUIPPED FOR BOTH ACADEMIC CHALLENGES
AND PRACTICAL SCENARIOS.

REMEMBER: THE KEY TO SUCCESS IN SUCH PROBLEMS IS CLARITY IN ASSUMPTIONS, CAREFUL APPLICATION OF TRIGONOMETRIC
FORMULAS, AND PRECISE CALCULATIONS— THEN, ROUNDING YOUR FINAL ANSWER TO THE NEAREST FOOT ENSURES CLEAR,
ACTIONABLE RESULTS.
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