Trigonometry

List with details 100 situations of daily life where mathematics (Trigonometry) can be used to find
solutions. Slowly with ease teach me and develop in me curiosity and interest for Trigonometric
equations.
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Trigonometry is the mathematics of angles, distances, heights, rotation, waves, and repeating
patterns. It allows us to calculate something difficult to measure directly—such as the height of a
building—from things we can measure easily.

Do not worry about memorizing everything at once. Begin with one right triangle.
A gentle beginning
Aright triangle has:

e Ahypotenuse: the longest side, opposite the 90°angle.

 Anopposite side: across from the angle you are studying.

e Anadjacent side: beside that angle.

The three fundamental ratios are:

) opposite
sin = —
hypotenuse
adjacent
cosg =——
hypotenuse
opposite
tan@ = L
adjacent

A common memory aid is SOH-CAH-TOA:
e SOH: Sine = Opposite + Hypotenuse
e CAH: Cosine = Adjacent =+ Hypotenuse
e TOA: Tangent = Opposite + Adjacent

For example, suppose you stand 40 feet from a building and measure the angle to its roof as 35°:

tan35° =
a9 =70

Therefore:
h = 40tan 35° =~ 28.0 feet

If your eye is five feet above the ground, the building is approximately:



28 + 5 = 33 feet high
That is the wonder of trigonometry: an angle and one known distance reveal an unknown height.
100 daily-life applications of trigonometry
Buildings, homes, and repairs
1. Measuring the height of a building
Stand a known distance dfrom the building and measure the angle of elevation 6:

h=dtan6

Add the height of your eyes or measuring instrument.
2. Determining a ladder’s required length
If a ladder reaches height hand forms angle Owith the ground:

B h
" sin®

This determines the ladder length L, though safe placement must follow the manufacturer’s rules.
3. Finding how far a ladder’s base should be from a wall
If the ladder length is L:
d =LcosH
This calculation connects ladder angle, length, and horizontal distance.
4. Calculating a roof’s pitch

If a roof rises rfeet over horizontal run d:

Therefore:

5. Estimating the length of a roof rafter

If the horizontal runis d:

This is useful for planning materials.

6. Positioning a security camera



Suppose a camera is mounted hfeet high and must observe a point dfeet away:

0=t ‘1(h)
=tan " (=

d
This estimates the camera’s downward angle.

7. Aiming an outdoor light

A floodlight installed above the ground must be angled toward a walkway. The mounting height and
horizontal distance determine its angle:

0=t ‘1(h)
=tan (=
d
8. Determining the length of a staircase
If a staircase rises hand forms angle 6:
L - h
"~ sin@

The actual staircase must still follow building codes.
9. Calculating a staircase’s angle

If the total rise is hand total horizontal runis d:

0=t ‘1(h)
=tan " (=

d
This reveals whether the staircase is gentle or steep.

10. Planning a wheelchair ramp

If the ramp rises hover horizontal distance d:

h
_ -1 ("
0 = tan (d)

Accessibility codes, rather than mathematics alone, determine acceptable dimensions.
11. Cutting wood diagonally

If a brace crosses a rectangular frame with width wand height h:

L =+w?2+ h?

h
@ =tan?! (—)
w

Its angle satisfies:

12. Installing a diagonal shelf support



Trigonometry determines the support’s angle and length from the shelf depth and vertical mounting
distance.

13. Cutting crown molding

Corners often require angled cuts. Trigonometric calculations relate the wall angle, molding angle, and
saw settings.

14. Finding the length of an awning

If an awning extends horizontal distance dat angle 6:

L= d
cos 6
15. Calculating an awning’s vertical drop
If the awning length is L:
h =Lsinf

This helps determine the shade coverage and clearance.
16. Hanging a picture with a wire

The wire forms two triangles. If each half supports tension T'at angle 8, the vertical components must
support the picture’s weight:

2T sinf =W

A flatter wire can create surprisingly large tension.
17. Positioning ceiling lights
Angles can be used to calculate where light beams meet the floor and whether adjacent beams overlap.
18. Measuring ceiling height indirectly
Stand a known distance from the point below the ceiling and measure the angle of elevation:

h = d tan 8 + instrument height
19. Checking whether a wall is leaning

Measure the horizontal displacement xover vertical height h:

0 =tan~?! (%)

Professional evaluation is necessary if structural movement is suspected.

20. Planning a clothesline



The line’s length depends on horizontal distance, height difference, and sag. A straight-line
approximation uses a right triangle.

Travel, roads, and transportation
21. Measuring the steepness of a road

If a road rises hover horizontal distance d:

6 = tan™! (h)

=tan" " |=
d

Road grade is commonly expressed as 100h/dpercent.

22. Finding the true distance along a hill

A map may show horizontal distance d, but the actual sloped distance is:

d
~ cos@
23. Estimating elevation gained while walking
For a path of length Linclined at angle 6:
h =Lsinf

24. Separating northward and eastward travel
If you travel distance Dat angle &north of east:

Eastward distance = D cos 0
Northward distance = D sin 8

25. Finding displacement after two walks
If the two paths form an angle C, use the Law of Cosines:
c? =a?+b?—2abcosC
This gives the direct distance from the starting point.
26. Finding a return direction

The components of several movements can be added. Inverse tangent then gives the direction home:
0 =tan~?! (X)
X

27. Understanding a road’s curve
Road engineers use circular arcs, radii, and central angles to design curves and determine their lengths.

28. Calculating distance around a roundabout



If radius is rand the vehicle travels through angle fradians:
s=r10
29. Understanding a car’s turning circle
The radius of a turn and the angle turned determine the curved distance traveled.
30. Parking at an angle

The length and width of a parking space are related to its angle. Sine and cosine help calculate how much
road frontage each space requires.

31. Estimating visibility on a hill
The road’s incline and the driver’s line of sight form triangles that affect how far ahead a person can see.
32. Correcting for a crosswind while driving or cycling

The desired travel direction and wind form vectors. Sine and cosine help determine the corrected
heading.

33. Calculating a boat’s heading across a river

The boat’s velocity and river current are combined as vectors. The boat may need to aim upstream to
arrive directly opposite.

34. Estimating the width of a river

Measure a baseline along one bank and two angles toward an object on the opposite bank. Triangulation
can determine the width without crossing.

35. Estimating distance to a landmark

Observe the landmark from two known positions. The baseline and measured angles form a triangle
solved by the Law of Sines.

The Sun, shadows, weather, and nature
36. Finding a tree’s height from its shadow
If the Sun’s angle is 8and the shadow length is s:
h =stan®
37. Finding height by comparing two shadows

At the same moment:

Tree height _ Person height
Tree shadow  Person shadow

This uses similar triangles.



38. Estimating the Sun’s elevation

If an object of height hcasts shadow s:

h
6 =tan~! (—)
s

39. Designing shade for a window
The Sun’s elevation angle helps determine the depth of an overhang needed to block summer sunlight.
40. Positioning solar panels

A panel’s tilt and orientation affect how directly sunlight reaches it. Trigonometry describes the angle
between sunlight and the panel.

41. Understanding seasonal sunlight

The Sun’s apparent path changes with latitude and season. Trigonometric models estimate sunrise,
sunset, and solar elevation.

42, Estimating daylight duration

Day length depends on Earth’s axial tilt, latitude, and position in its orbit—all modeled with trigonometric
relationships.

43. Making a simple sundial
The shadow’s changing angle indicates time. The gnomon’s angle depends on local latitude.
44. Predicting tide patterns
Tides rise and fall approximately periodically and can be modeled by:
h(t) = Asin(Bt+ C) + D

Here, Ais amplitude and Dis average water level.
45. Modeling daily temperature
Temperature often rises and falls in a roughly periodic pattern:

T(t) = Asin(B(t — C)) + D
The model is approximate because weather also introduces irregular changes.
46. Modeling seasonal temperature
A sine curve can approximate the yearly cycle:

2T

365(t—6)>+D

T(t) = Acos <



47. Measuring the slope of a hill

The hill’s rise and horizontal distance give:

6 =tan?! (E>
run

48. Estimating the height of a cliff
Measure its angle of elevation from a known distance, then use tangent.
49. Estimating the distance to a lightning strike

Time gives an approximate distance, while observations from several locations can use angles to
triangulate the strike’s position.

50. Understanding rainbow geometry

A rainbow appears at particular angles because sunlight refracts and reflects inside water droplets.
Work, offices, and public services

51. Designing an office floor plan

Diagonal walking distances, sight lines, and furniture orientations can be calculated from dimensions
and angles.

52. Positioning a computer monitor

The height difference between the eyes and screen, together with viewing distance, determines the
downward viewing angle.

53. Calculating a projector’s placement
The projector’s throw distance and projection angle determine image size and position.
54. Correcting a distorted projected image

When a projector is angled, the image becomes trapezoidal. Geometric and trigonometric correction can
restore a rectangular image.

55. Planning cubicle sight lines
Angles can show which areas are visible from a desk and where partitions block a view.
56. Installing an accessibility handrail

The handrail follows the staircase or ramp angle. Trigonometry determines its sloped length from rise and
run.

57. Measuring the diagonal of an office

For office dimensions land w:



d=+1%+w?
This determines whether a long object can fit diagonally.
58. Positioning a surveillance mirror
Angles of incidence and reflection help place mirrors so employees can see around corners.
59. Creating a evacuation map
Compass directions and vector components can represent routes, distances, and alternate exits.
60. Surveying a government property

Surveyors measure angles and baseline distances to determine boundaries, elevations, and inaccessible
distances.

61. Checking whether two surfaces are perpendicular

A diagonal measurement can confirm a 90°corner. A 3-4-5 triangle is a convenient practical test.
62. Designing directional signs

Viewing angle and distance affect sign placement, letter size, and visibility.

63. Estimating elevator cable length

The main cable path is usually vertical, but inclined support systems can be analyzed using triangles and
angles.

64. Positioning radio equipment
Antenna direction, elevation angle, and line of sight are trigonometric quantities.
65. Mapping employee travel between work locations

Distances and bearings between locations can be expressed through vectors and combined using sine
and cosine.

Electronics, sound, and communication

66. Understanding alternating current

Household alternating voltage is modeled approximately by:
V(t) = Vypaxsin(wt)

The voltage changes direction periodically.

67. Understanding electrical frequency

For a sinusoidal wave:



w = 2nf
Here, fis frequency and wis angular frequency.

68. Calculating a wave’s period

A 60-hertz electrical signal completes one cycle every 1/60second.
69. Understanding phase difference
Two signals may reach their peaks at different times:

y; = Asin(wt)
y, = Asin(wt + ¢)

The value ¢is the phase difference.
70. Analyzing sound waves
A pure tone can be modeled as:

y(t) = Asin(2nft)
Amplitude affects intensity, while frequency influences perceived pitch.
71. Tuning a musical instrument

Atuner detects periodic sound waves and compares their measured frequency with the desired
frequency.

72. Combining musical tones

Several sine waves can be added to form a complex sound. This helps explain why a piano and violin
sound different while playing the same note.

73. Understanding noise-canceling headphones
The headphones create a wave approximately opposite in phase to the unwanted sound:
sinx +sin(x +m7) =0
The two waves partially cancel.
74. Positioning stereo speakers
Speaker angles and distances influence the listening area and whether sound reaches both ears evenly.
75. Finding the direction of a sound

Differences in the arrival time and phase of sound at two microphones can help determine its direction.
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76. Aiming a radio antenna

The station’s location and the antenna’s position determine the required bearing and sometimes the
elevation angle.

77. Understanding AM and FM radio
Radio signhals use periodic carrier waves. Information changes the wave’s amplitude or frequency.
78. Estimating line-of-sight radio range

Antenna height affects how far the radio horizon extends. The calculation combines Earth’s curvature
with geometric relationships.

79. Understanding rotating electric motors

Motor coils and magnetic fields rotate through angles. Their changing components can be expressed with
sine and cosine.

80. Displaying sound on an oscilloscope

The screen shows voltage against time. A regular audio tone often resembles a sine wave whose
amplitude, period, and phase can be measured.

Health, exercise, and the human body
81. Measuring a joint angle

Physical therapists measure knee, elbow, shoulder, and hip angles to assess range of motion and
progress.

82. Calculating the vertical part of a lifting force
If a person pulls with force Fat angle 6:

E, = Fsin6
The horizontal component is:

F, = Fcos@
83. Understanding walking mechanics

The legs rotate around the hip, while knees and ankles change angle. Trigonometry helps describe stride
length and foot position.

84. Estimating stride length

A simplified leg model uses leg length and swing angle to estimate the horizontal distance covered by a
step.

85. Analyzing posture
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Angles among the head, spine, hips, knees, and ankles help professionals evaluate alignment.
86. Adjusting an exercise bench

The bench’s angle changes how gravity is resolved relative to the body and influences which muscles
bear the load.

87. Calculating work on an incline
Only part of an applied force acts in the direction of movement:
W = Fdcos 6
88. Understanding force on a hill
The component of gravity pulling an object downhill is:
Fy =mgsin6
Steeper hills produce a larger downhill component.
89. Modeling a heartbeat

A heartbeat is not a perfect sine wave, but periodic functions help analyze its repeating structure and
identify changes in rhythm.

90. Modeling breathing cycles

Airflow and chest movement rise and fall approximately periodically. Sine-like models can describe rate,
amplitude, and timing.

Recreation, arts, and everyday curiosity
91. Shooting a basketball
The launch angle, speed, and gravity determine the ball’s path:
x=vcosf t
y=vsinf t —%gt2
92. Throwing a ball
Sine and cosine divide the initial velocity into horizontal and vertical components.
93. Kicking a soccer ball
The kick angle influences height, distance, and whether the ball clears defenders.
94. Flying a kite

The line, ground, and kite form a triangle. If line length is L:

12



h ~ Lsin@

Sagin the line makes this an approximation.
95. Playing billiards
The incoming and outgoing angles help predict how a ball will rebound from a cushion.
96. Designing a circular pattern
For a circle of radius r, points can be located by:

x=rcosf, y=rsinf
This is useful for clocks, wheels, mandalas, and decorative patterns.
97. Creating computer animation
An object traveling in a circle can be animated with:

x(t) =a+rcost
y(t) = b +rsint

The point (a, b)is the center.
98. Rotating a photograph or graphic
Computer software uses trigonometric transformations:

!

x' =xcosf —ysinf

4

y' =xsinf + ycosf
99. Understanding a Ferris wheel
Arider’s height can be modeled by:

h(t) = D + Asin(wt + ¢)
Here, Dis the wheel’s center height and Ais its radius.
100. Modeling any repeating daily habit

Sleepiness, alertness, traffic, temperature, electricity use, and activity can sometimes be approximated
by:

y = Asin(B(x — C)) +D

The equation does not claim that life is perfectly regular. It gives us a simple model against which real
observations can be compared.

How to understand a trigonometric equation

Consider:
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h = 20sin 30°
Read it slowly:
1. 20is the known length.
2. 30°is the known angle.

3. Sine selects the part of the length lying opposite the angle.

N

. Since sin30° = 0.5:
h =20(0.5) =10
Now consider an equation where the angle is unknown:

i 9—10—05
sinf =5 =0.

Use inverse sine:
8 = sin~1(0.5) = 30°
The symbol sin"there means inverse sine, not 1/sin 6.

Four kinds of trigonometric problems

Known information Unknown Useful relationship

Angle and hypotenuse Opposite side 0 = hsin®
Angle and hypotenuse Adjacent side a =hcos@
Angle and adjacent side Opposite side o=atanf
Two sides Angle Use sin~ 1, cos™ 1, ortan™?

A five-step method
For any basic problem:
1. Draw the situation.
2. Markthe right angle.
3. Label known and unknown measurements.
4. Choose sine, cosine, or tangent.
5. Substitute, solve, and ask whether the answer is reasonable.

Three gentle practice problems
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Practice 1: A tree
You stand 30 feet from a tree. Its angle of elevation is 40°. If your eyes are five feet above the ground:

h=30tan40° +5
h ~ 30(0.8391) + 5 ~ 30.2 feet

Practice 2: Aramp
Aramp is 12 feetlong and rises at 10°:

h=12sin10°
h =~ 2.08 feet

Practice 3: An unknown angle

A road rises 100 feet over a horizontal distance of 1,000 feet:

100

1000 ~ 01
@ =tan"1(0.1) ~ 5.71°

tan 0 =

The road’s grade is 10%, but its angle is only about 5.71°. Percent grade and degrees are not the same
thing.

The central curiosity of trigonometry is this: Whenever you notice a shadow, slope, rotation, wave,
direction, circle, or repeating cycle, there is probably a trigonometric question hiding inside it.
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