MATHEMATICS « CLASS 10

CHAPTER 9

Some
Applications of

Trigonometry

/ CHAPTER NOTES



HEIGHTS & DISTANCES: KEY TERMS

Line of sight v
= S'l:ra.ight line from 1
observer’s eye to objec’c. Ejelavel i h
it (height
Angle of elevation l I of tgower)

= ang[e between horizontal

through the eye and upward
line of sight.

Angle of depression

= angle between horizontal h
through the eye and downward (}:Ceigtt}:‘é”

line of sigH: :

(horizontal distance)

Horizontal lines are parallel.

Therefore, angle of depression equals the corresponding angle of elevation
at the lower point (alternate interior angles).



MODELLING A HEIGHT-DISTANCE PROBLEM

FIVE-STEP PROCESS

(D Draw the object vertically
and the ground horizontally.

@) Draw a horizontal line
through the observer’s eye.

@ Join the eye to the top
of the object as the
line of sight.

(%) Mark the angle of elevation

or depression at the eye.

(5) Choose the appropriate
trigonometric ratio and
solve for the required.

height or distance.

A

Yy
"
il h = vertical rise
3] from eye level
] to top (A)
R Y
E e 271 iy
| ] e= heighf: of
e-= heigkt of ¢ = A eye above
observer's eye il grou,nd.
above ground | —~ |
WS’WWW//////// I
- x >
DB = x  (horizontal distance)

USUAL CASE (horizontal distance x is known)

. opposite . h
[ tan'd adjacent X j
=> h = x tan 8

Total object height:
AB = h+e =

X tan + e

COMPLEMENTARY CASES
If the slant distance (line of sight) is known:

oy h g . ;
sinf = e d D = h = (slant distance) sin 8
cos 8 = . = X = (slant distance) cos 8

(slant distance)

If angle of depression is given:

Use the same ratios; the angle of depression
equals the angle of elevation.

-
CHECKS (ALWAYS!)

e Use the same units for

all lengths (e.g., all in m).

-

e Put your calculator in

DEGREE mode.

e Add the observer’s or instrument
height (e) only when the problem
asks for the total height of the object.

o Sketch need not be to scale,

but labels must be consistent
and correct.




HEIGHT OF A TOWER

EXAMPLE - Observer Height Included
From a point 20V3 m from the base of a tower,

the angle of elevation of its top from an

Let AC = h (height from eye-level to the top).
In right triangle ECA,

observer’s eye is 30°. The observer’s eye is tan 30° = AC R LB
.5 m above ground. Find tower height. EC 20V3 V3
A
! h | 20V3
| m = 73 = h = 73 = 20m
E 30° * . C ,
i 7 The tower height AB = AC + CB
[.5m ! - = 20+ 4.5
'I ) = 21.5m

D 20V3 m : _T:wer height = 21.5 m I
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