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Solve Problems Involving

Right Triangles

Lesson objectives

- | know how to choose the appropriate trigonometric ratio to

solve a problem
- | know how to apply the primary trigonometric ratios to

solve a word problem
- | know what angles of elevation and depression are

: | Losson abctves
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Warm Up

Solve the triangles (determine the missing sides and angles).
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Solving Word Problems

The key to solving word problems is to have a good diagram!

1. Sketch a diagram (include measurements)

2. Label the three sides and determine the reference angle
3. Choose the appropriate ratio using (Have/Need/Use).

4. Determine your missing information.

5. Write a concluding sentence.

Example

A ladder is placed 2 metres from a wall at an angle

of 70°. How long is the ladder? hng
Have s adj, angle =

_od5
Need s hop  CoS(&)=7 >

= coS °
Use os(ro)=Z 7° ¢
x es(@FO =_=Z zm
cos 3 cos ?—o% The ladder is
> = sS.8 S8 /°’§'

April 21, 2022

Angle Terminology

To talk about angles, we need to have a reference point.
Sometimes, we use an angle of elevation (inclination) or an
angle of depression (declination).

horizontal
SR
-~ . {/ angle of
.-“angle of *¢_ depression
- = 5
.3 Er:‘\.' elevation .

horizontal

angle of elevation

sthe angle between angle of depression
the horizontal and sthe angle between
the line of sight up the horizontal and the
to an object line of sight down to

#also known as an

was e an object.
angle of inclination
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Example
A helicopter is flying at a height of 1000m and spots a person in the
water at an angle of declination of 15°. What is the horizontal distance

the helicopter must fly to be directly above the person?

Example
The sun is shining at an angle of depression of 50°. It hits a tree and
casts a shadow 12m long. What is the height of the tree?
I-_IOS (2onTAL
Ha/e : aoqj‘, omale
Need = opRP
Use = TAN €E—— |2 —
o) = S 12~ ad)
TAN @) a4 = _
= =< >
TAN (5°) = Tz~ o
2 TAN(52) = % —, The free is
|43 = 142 ~~ Tall.
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Find the Heights of Two Buildings

Two buildings are 41.6m apart. From the roof of the shorter building,
the angle of elevation to the top of the taller building is 44° and the
angle of depression to the base of the taller building is 29°. Find the
heights of the buildings to the nearest tenth of a metre.

L Ha\re L ado‘,argle
E E ﬂ Need = opp
nE PP USe : TAN
g i y jjl.éM ,m,r\)(e) :az
lan 4
s i TAN(44) = 2%
imﬁ Py 4).eTANED =9
0%t & o~ Yo.2 =9
-
x 23_[ =
~>0F __=> S;V‘ﬁ” bl/\l./&;b
Have : ad, angle j&¢ 23-1m Tall.
e Taller bk is
Ufe - =$ 4o.2 + 231

L C)
¢H_ & TAN () =x

A truck parked on the street is 56m from the base of the apartment
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building on the right. The angle of elevation from the truck to the top of

the building is 40°. The parked truck is 49m from the base of the
apartment building on the left. The angle of elevation from the truck to
the top of the building is 50°. Which building is taller?

Hove = ady ,angle N L
s * .n""lll‘l‘I
Gj?d _— 1 I e
= opp. L s50° N b 7400
TAN © = —73 ads 49m 56 m
’r J (go) _ > Sare < ordifrons
A T4 = _2-
N(se) = = TN = =
HA 1A N S¢TAN (#0) = Y
58.4 =7 4Fr.o=9

= The bMT/on'nﬁ on the left is faller.
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Example

HaVe < OW/ 0\%\
len

For a bike ramp to be deemed "safe" it must have an angle of inclination
of less than 20°. If Bunter builds a ramp that has a rise of 4m and
covers a horizontal distance of 8m, is it "safe"?

S

Use. = TAN o i e~ o&
TAanE) = o = Th (e of d¢he
e dno
AN (e) = %— (AP IS 3rea+ver HAan
Ta” ' (F 267, so b Ir deened
o= 267" fo be unsofe-

Example - Width of a Search Beam

much ground does the search beam cover?

el

Hove
Need

An airplane is 150m above the ground and the search light is angled at
70° from the horizon. The beam spreads out at an angle of 5°. How

A

) 04@\= TANS
IS©
RICS,
A = L4-0O.2-

— ISo
TAN 70

b= S4&

a:

—= Search beam Vs S4b-4o.2 = Y% m

(lrameter)
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Example
Suppose you are standing on a building 150 metres high. You look down
to another building with your clinometer and measure the angle of
depression to be 38°. You look to the top of the building and measure
the angle of elevation to be 32°. How far away is the building? How high
is the building?

_ JT_
Howve = opp, ansle o _ =30 [F
/‘Jeed - a@ \-'359- - I

\
e ” 1'2; ﬁ%‘» (50 ~o 150
NN \\
ads = me > l
=y ——

7 N[ED) 2 o)
g B g Jwe NE
N7 N Y) a»
oW—- M(’rn (e) Shn(e Aeh yeen bg‘;’dq'l\gf

= = 192.0(TAN(32) —-__;.‘.EI 192. 0 m. Height of 1alle
x = |20.9 building is /20.0 +150=270.0m
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