2.0 — Naming Triangles. d;r\._d: @wk\?\_&sor QS " gy Name: MO‘\QS kgg
Date:

Goal: To learn how to correctly name triangles, their.$1 des and Jheic anj les, and to use Pythagoras.

Toolkit: Main Ideas:
e Labeling angles and sides of triangles
e All angles in a triangle add to ___
¢ Pythagoras: a?+b%=c* (cishyp!)
¢ Labelling triangles from a target angle

Definitions
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Labelling angles and .| Ex 1) Draw a triangle, AABC, and label all angles and sides.
sides of triangles Label sides using both:

- One lower case variable We\odel e gidle
- Two endpoints _ / ALnsS Q(bm. A '
leogibat (otors) - BC (sow, Wr\-a.(l AY u,o\f
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Three point system of naming angles — An angle is named
using the two origins of the angle, and the vertex, with the vertex

ALWAYS in the middle!
Ex2) Name each indicated angle using the three point system.
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Labelling angles
from a target angle

(Only for right
triangles!)

Angles in a triangle

Pythagoras

(Only for right
triangles!)

In this chapter, we will also want to label the sides of a RIGHT triangle based
their position. in relation to a target angle which we use as a reference point.

Ex 3) Inreference to angle A, label B
-the hypotenuse (HYP)

-the side opposite to A (OPP) N

- the side adjacent to A (ADJ) \>~\l‘ 0P
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The sum of the angles in a triangle is 12"

Ex4) Find the missing angle(Sj. N ‘ioqo
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Pythagoras — Remember, “c” MUST be the hypotenuse, or the side across from
the right angle!

aZ + b2 - cZ
Ex 5) Name and find the missing side(s) (nearest tenth) v
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Reflection: Is it possible to have an equilateral h'iangle that is also a right triangle? Explain.
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2.1 — Angles from the Tangent Ratio Name: %CU{

Goal: to develop the tangent ratio and relate it to the angle of inclination of a line

Toolkit: Main Ideas:
o Similar Triangles
e Labeling sides and angles of a triangle

Hypotenuse: The longest side of a right triangle (and always opposite the right angle)
(HYP)

Opposite: The side that does NOT touch the angle

(OPP)

Adjacent: The side that DOES touch the angle (and is not the hypotenuse)

(ADJ)

Naming Sides:
We name the sides of a right triangle (a triangle with a 90° angle) in relation to one of
its acute angles (one of the angles that is NOT 90°)

Ex1) C F
opp
B i 6,\5 A D
What is trigonometry?

the celu{-roms Lr‘,o /)e.ﬁfwﬂ 17 Mg/e: mo/ r/'/e.!-’ i A f}’?'d,%/p

What is the TANGENT RATIO? .
77‘&[, r-(./df!onsfu}: 6@?4;\/-6’.&" an a/%/ﬂ A"\’( "7[5’ ﬂﬂﬁgmé W 40541(444/7‘

Csddes oA cght ﬁ,’lﬁ{’e.

THE TANGENT RATIO
Ar
/ If < A is an acute angle in a right triangle, then: ‘-"'\"‘-m&
i ~_
_ _length of side opposite <A 1 e =
= Tan A length of side adjacent to <A B =
You can use a 1
scientific calculator
to find an angle . ] T
when you know its Determining the Tangent Ratios for Angles: * MAKE SURE CALCULATOR
IS IN DEGREE MODE*
tangen‘t. vhe Ex2) Determine Tan D and Tan F. Then, determine <D and <F.
operation does this. F
- — s = Ta, B 4
o s TanD=%=%  p=Ta'3 = 264
=> Shift 3 \ J
o_r___ : = \\\“u . - i_ ) o 0
>prdffad | [ty 0 TanFE3 K= Tarl g = 351

check: 2694 53.1% 90" =[80°
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Write Tan D again. At the moment, the Tan D ratio is written as a fraction. Ratios can
also be written as decimals. Write Tan D as a decimal: e

Tan D = —%F = 0.75

Trigonometric ratios such as tangent can be written as a fraction or a decimal. p\&'[b

Why is the measure of <D = 36.9° if the ratio for TanD =% ? F [q:p
- ot

Look at the triangle. If the opposite is less than the 3 % h_ifﬂ_ o

adjacent side, <D will be less than 45°. Thus, it is 36.9".

So, why is <F = 53.1°? 8| D

Becauic ﬁm, oppactle stde=1t s greater than the. E 4

1fjaw+x c.le = [5 m(,de.m & fol er Ak [o (g::: la@’d

What would the upposrte and adjacetﬂjmdcs have to be to have a 45° angle?

opp and ad) sides woutol F r’ 1

bé’ & I-\_lr.(9 ;’J

What would the other acute angle ( \;J},‘{[b F!' wp

measure be in this situation? s’ O
by usr s a0z 0" 6 .

Back to Triangle DEF: N
What would the measure of <D be for ==

this triangle?

Tin D= & +3 , <D-3 Ay cane! D

No matter how big the triangle, if the ratio of opposite side to adjacent side is 0.75, then
the angle will measure 36.9.
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Ex3) Determine Tan X and Tan Z

Tan X = -é- L-0% X

2
TanZ=1%=12
Now, determine <X and <Z: 12
<y = tan'0S = 20.67

L
{7 < tan" D = b3 6 7

Sketch another right triangle with the same angle measures: /



Ex4) Determine the measures of <G and <J te the nearest tenth of a degree. Start by
writing the tangent ratio properly.

Ho 4 n ) j
71 Tanb= {08  TenI=F-13
5 —l
LG =4ant0B =387 LT tan 1767 5187
G
Definition:

Angle of Inclination — This is the ACUTE angle that a line makes with the horizontal

GV\@lé 0{\ indimﬁo‘n

Using the Tan Ratio to Determine the Angle of Inclination: solar pur{til

Ex6) The latitude of Fort Smith, NWT, is approximately 60°. 1)
Determine whether this design for a solar panel is best 16 +hi s'a

for Fort Smith. ( A = O.Z JT’}B
, A s /
Jcan A: ,—q)_ =078 | o, ongle |

.
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Ex7) A 10ft ladder leans against the side of a building with its base 4ft from the wall.

What is the angle of inclination of the ladder? . A7
DRAWADIAGRAI?’I! Chin 1[ nie ‘{11!\ UUCJ"' TCL"\ A' T = 2. 1ﬂ
) / wWe know OPP .
ot/ g TITHAGOLAS ! A= tan' 229
Y/ R TR a A % _—_—
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AT L N The argfe ol Inclincher

{j_,-.,,:-;['r_ O‘P \CM{J \ .. o= HY r)',fp ‘}['U ,addo{ 1S 6é .

Ifi'l'.'J(l\‘r\(}({i;p}\ : i Q:Jﬁ'r ;ﬁ‘l‘l

‘Reflection: You have just studied the Tan ratio, which is the ratio of the opposite_sidemio the adjacent sidé of
a right triangle. What are the other two pairs of sides you could have in a right triangle? (think
opp, adj, and hyp!)




2.2 — Sides from the Tangent Ratio Name:
Date:

t{\’_é&(} .

“Goal: Apply the tange;lt_raitfo to calculate lengths of sides of triangles

Toolkit: B Main Ideas:
e Similar Triangles
e Labeling sides and angles of a triangle
e Tan Ratio (opposite and adjacent sides)

Terminology:

Direct Measurement:  When we use a measuring instrument (eg. Ruler, protractor)
to determine a length or an angle.

Indirect Measurement: When we use math concepts (eg. Trig, Pythagoras) to
calculate a length or an angle

We can use the I'an ratio as a tool to calculate the length of a gide of a right triangle indirectly.

Steps:

1) Use the Tan ratio ( M_

) to write an equation

2) When we know the measure of an angle (that is NOT the 90° angle!)
and the length of one of the legs (not the hypotenuse), solve the equation to
determine the length of the other leg.

'
Determining the Length of a Side Oppasite a Given Angle: o
Ex1) Determine the length of AB to the nearest tenth of a centimeter. 10cm
sde ¢ aet;
e _ =
REMEMBER: Tan 30" = -5 10 Ton 30°= ¢ A
Calculator MUS'T be is Z,jl;’}f’ =5 8 cn
DEGREE mode! ( ’I% 20" /
za’ Docs Hoit Soem reasorable (
Yes |
Ex2) Determine the length of XY to the nearest tenth of a centimeter. 7
. . <y
—_ o_ = 5.0cm
l, q"\ 70 - S 7 (.l,
Y op X
v/

ETia 70° " 2

[ 3 7 = 2
\ I
I / S50 4 5’*((. N

47
Jr




Note: when solving
a question where
you have two equal
fractions..... '
“multiply the pair,
divide by the spare!”

3 8
Ex 1. -= -
1 x

x=(8x1)+3
x = 2.67

xr=024x11)+1
x = 26.4

Determinine the Length of a Side Adjacent a Given Angle:

Ta.20

Side
Tan H‘O':{—

Tk

Tan 20 éf:

B
| =V

Ex 4) Find side AE to the nearest tenth.

Sde

Ex3) Determine the length of EF to the nearest tenth of a centimeter.

A Tan 20°= (3.5)()

A Tan?0" =

T Fam 20"

2, S‘ =
Ao =7

b Tan o=

b Ianko®=_"1.

?"'—“\ ?.IJ‘

o’

35

Tan 20°

O

2 A

Usine the Tan Ratio to Solve an Indirect Measurement Problem:

el

Reflection:

h= %o [an /5"
h= 933

ToOm

_h
AS0

Tan 6 = o
Lo

7("/:’20& TM@

T}x x= 2bBm
T The tower s 28w high-

. A
=53 7
/’Mro/m,é[:- ] T

“4

Ex5) A searchlight beam shines vertically on a cloud. Ata horizontal distance of
250m from the searchlight, the angle between the ground and the line of sight to
the cloud is 75°. Determine the height of the cloud to the nearest metre.

T 75 = 2ER =
Jan 75 70

oy
'rﬁheir:{ﬁi‘)
of cloud

Ex6) At a horizontal distance of 200m from the base of an observation tower, the
angle between the ground and the line of sight to the top of the tower is 8°. How
high is the observation tower, to the nearest metre?

Start by sketching and labeling a diagram to represent the information in the problem... ...

known side, and using the Tan Ratio.

Write, in your own words, how you can find the length of a side by using.a known angle and a

search
light



2.4 — The Sine and Cosine Ratios Name:

Date: //;”;’{ ,
U

Goal: to develop and apply the sine and cosine ratios to determine angle measures

Toolkit: Main Ideas:
» Labeling sides and angles of a triangle
e What you have learned about the Tan ratio
e Angle of elevation vs depression

(HYP) - Hypotenuse: The longest side of a right
* triangle (and always opposite the right angle)
(OPP) — Opposite: The side that does NOT touch the
angle
(ADJ)— Adjacent: The side that DOES touch the
angle (and is not the hypotenuse)

Remember from yes_tefday that:

Tan D = opposite side
adjacent side

If the ratio of opposite to adjacent doesn’t
change, then angle D doesn’t change. Look
at angle D compared to the length of the
opposite vs. the length of the adjacent sides.

You can also compare the ratio of other pairs of sides compared to the target angle.
Tangent ratio is opposite side divided by adjacent side, but you can make a ratio with
each of these sides and the hypotenuse, and these ratios can be related to the size of the
target angle:

THE SINE RATIO

Opposite

If < A is an acute angle in a right triangle, then

Sin A = length of side opposite <A

length of hypotenuse
What values will the sine ratio always be between? .
L\gpu‘{fnuse s C{IW(UOS [”*gf‘f‘ side 0 sine tatio wil) alwigs be & proper feachion
S betwesn O ind |

If the opposite side is quite small compared to the hypotenuse, will the target angle be
closerto 0" or90°? o
tlosec +o O
THE COSINE RATIO
If < A is an acute angle in a right triangle, then

Cos A = length of side adjacent <A
length of hypotenuse




Determining the Sine
and Cosine of an
Angle, and
Determining the
Measure of the Angle

Using Sine or Cosine
to Solve a Problem

Reflection: ~ What will you do to remember the calculator steps when_ﬁnding an ANGLE

What values will the cosine ratio always be between?
O ard | for Same reasen as slae ratio

If the adjacent side is quite small compared to the hypotenuse, will the target angle be

closer to 0° or 90° ? closer v 9Qp° he gmaller flag ad] hiter
Jhee ‘fﬁr;.jr-f Msf.o i

)
OHCAHTOA

Py oo 4 4 a t d
Py S pom ol

Ex1) a) In triangle DEF, identify the side opposite <D, the side adjacent to <D, and the
hypotenuse &

(xg i W}\UP

F 15 opp B
b) Determine the ratios Sin D and Cos D, and give the values as decimals (nearest

hundredth) IS _
sinD= 57088 oebbs 04T

¢) Determine angles D and E to the nearest tenth

.—, _ . s . " .
Sin"08E = 1.9 LE= 180°-90°-41.9° = 8.
Ex2) Determine the measures of <G and <H to the nearest tenth of a degree.

H H

NS
7 J
\“?)? 3”{’ A’dfy
G G
OO&G:% s’mH"‘zl'
<G=6%e <H=28YW

Ex3) A water bomber is flying at an altitude of 5500 ft. The plane’s radar shows that it
is 9000 ft from the target site in a forest fire. What is the angle of elevation of the plane

measured from the target site, to the nearest degree?
_ b5vo
S T G000

\

MY e

00t B
s 55008 AL L 7
. i e A Tre nn'g,(a o
1 )E LT=28 elevabion i
'LH!;.\ ) 1 B ' ¢ e

(whether it’s a sin, cos, or tan problem)?
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2.5 — Missing Sides from Sine and Cosine . ; Name:
' ' Date:

Goal: Use the sine and cosine ratios to determine lengths indirectly.

Toolkit:. . . : : Main Ideas:

e What you have learned about the Tan ratio
» Angle of elevation v$ depression

'SOHCAHTOA
Using the sine or { Ex1) Deter‘mine the length of side a to thé nearest tenth of a centimeter.
cosineratioto L | cwhick rabio?  we Unow ZC = 507, < .
determine the length of and. He hype#enu;e is S 2em, “Pp
aleg . _ . asd side Ais MIACENT L€, B0 T A
So use rotio Hal iy “_C._I.L. --)IC0$-* @?m
- o - hyp = :
cos LC = 34’4" o
:P o = 922 (ees 50°)
1’.‘05‘50 _ﬁ : {a: 3'3¢:M\

Ex2) Determine the length of éide r fo the nearest tenth of a centimeter .
which rotie 35 27 o Sin.

A <7
ot P - o 10.4cm
l§m Cwa 55% 't

$m 67"";;4 | R

= lo.gn (ala 5'7").
~= ? 6 € ren \
. Using the sine or , Ex. 3) Determine the length of side f to the nearest tenth of a centimeter.

cosine ratio to

etermine the length o ‘HL retio ? - . ‘
t‘;ih;hypotértll,lllsé gt W j I Rﬁﬁ' '7 ok
o O
.ClnéE'_"‘Kg%
: “1.~&: ¥ '““HFJ ‘H'-e mf
ENTE S Vg
£= 4.8 r. |
s%, (T~ 3]




Solving an Indirect Ex. 4) A su'rveybt made the measurements shown in the diagram. How could the

Measurement Problem | surveyor determine the distance from the transit to the survey pole to the nearest

hundredth of a metre?
survey pole _F A d
Cﬁ) whidh - M‘{‘f'o? |
_ opp _._W& ;_lniwlt ?—E‘:férg -l d::?&{
transil 70 86 -surveg slake C@S 7 3": .%f?%
. . "
oL 67' 3" & _%.9.'-2-‘6-“
7!16 .dis""zzace Lroma i = = 20,
the transit 4o the o8 67.3
Su , ! . ) . "
tvef pele is 54.05m %MSQ.GSM

Ex. 5) From a radar station, the angle of elevation of an approaching airplane is 32.5°.
The horizontal distance between the plane and the radar station is 35.6km. How far is
the plane from the radar station to the nearest tenth of a kilometer? (Draw a picture)

| which ratie is %‘!'L? - cﬂ».&/

\ ]

opp

CO& 33‘»5” = -%
| hyp
cos 32.5%=

)
xs 356

cos 305"

ez 43, k|

'”'wc f)’«n& ;3l ‘-'!A.ll(m
From the todder station.

]

Reﬂection:

Explain when you might use the sine or cosine ratio instead of the tangent ratio to determine the
length of a side in a right triangle. :

A\/\:j Ree chwu wied f“o Javolue *WM L’\tji)b“k”mt
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2.6 — Solving Tﬁangl‘es e

‘Name:
Date:

-P<E%y

Goal: Use a trigonometric ratio to solve a problem involving a right triangle

Toolkit:

0O A0
. & SHCHTZ

e The sﬁm of the angles in any triangle is 180°

o Pythago}as =

( SOHCAHTOA!)

a?+b* =c?

Main Ideas:

Which Trig Ratio
should be used?

Find the missing angle
or side using trig...

Ex. 1) To dct‘ermine.the measure of the indicated angle or side, which trig ratio would
you use? Why? Then find the indicated angle or side, to the nearest tenth of a degree.

Q’

8.0cm

|

*wa&;l’d use 510 / Since we have - 282 -

o hyp
"-“ia: | - .QEE
Find $mLQ hyp
SMLQ”%%

sinta = (068,
LQ = sin '(@aég)

b)

Xwoubl use c;os', Since we ha"t_e aa;é

&iﬁl-‘ cos LC “-f'l—';i | L;Pl
@’sﬁc//? b e
d= 3237

<)

B
*Wouu use_;_fg_i since we have =
4 ] ' l
Pind 2+ "
{_ﬂm K_,B" a';
tya 65°= 2.0
T
Y
T L b8
z=5.bm

*pememh‘/‘ A
Eit] * k!
a1 ;
W 4.;0{“ X

7.9¢cm | h
@ |/ "

d)

Y.
?I(wmld tse IL/JM Sine we [’Wf

#mié2L~ i

%ﬁ“ éx == aa\‘J

Tlﬂfl x - 7.,
£X= o ()

LX = fan(194)
£X=03.6




How do you SOLVE a

Solving a triangle means to determine the measures of all the angles and the
triangle?

lengths of all the sides in a triangle. We will need to use:

Vi
L
S C T
. The sum u{ the angles in any triangle is 180°
Pythagoras —  a* +b*=c*

| G
Ex.2) Solve AJKL. Give measures to the nearest tenth. -

DWSolve "’ means Trad AL an\clles tlznaf sides,

0W‘lna+ 3 ‘H’Hﬂjs s this h\mﬂj!fe amss.,j
oLK @side d & gmfe K

@ Find Hnese in ANY aMéJ‘ . Wou may - 'Flno‘ ‘Hacse HSMJ cwei‘al dﬁrpe.ﬂ* Jﬁo[s

W Find sm’d_.é -Fmaf gide ki ],
= b 0 . Keould 1ni A0S, e
2 L% i ANY AMH 1o 180° | use sim, we have 7143%[ i :ifeaoss‘i h‘ p;;ij s
oo £k=180-00 4| @IS | b g™
= [g0°-q0° ~ él", L . _
- - 67
et | R e
How do you solve a 3 ioht

Ex. 3) In right triangle AKMN, < M = 90°, KM = 8cm, and MN = 9cm. Solve this
tnangle without the triangle. Give measures to the nearest tenth.
picture of the triangle? 2N C

(Draw and label the triangle, then sofvel)

"
ow,‘m‘r 2 'mejs 15 Hus +manjfe m:g:/ﬁ 8"”
oMLK @ LN () sidem

| Mg N
iy l“-‘m_d ALL-.THREE, ia any ‘ordel*,

‘E"i""" : . | Eid /Nt ,Egof__’f’_‘{_f-f'——-

¥ Tt Possf“e,_ -\ Find ék". | el £ (V2 T +\j‘lg?'ﬂ"ﬂ

use numbels trom use tan, since we have :g; Ea;\/ how ‘”\d‘}r You € WOOSE:

the ORIGINAL L LK | we. l(naw LK. uce 1« l;:l "

guj-';:ln i c;;cf‘__ ad{_j : ' LN:!So‘-%‘-’-LK 81“ q“~?nu

\f: m:sigﬁ(:n? "éo(n LK- 8 ) =/Baf-0w"’—lfg,'-l’ 6‘44—3[ TL’;"’S
LK: fan_'(% N - L“ éo ﬂ;‘n:— ‘
Ll(:qga,’fo l ‘

Reflection:

(cad e wscd ant) (HEBAT N “@

What is the advantage of determmmg the unknown angle before the unknown
Getting ana es (|go® - 90°- -

sides?

Keasa Do o Frsth



" 2.7A - Applications, One Triangle

Name: N aj'cg }@j

Date:

Goal: to apply trigonometry to solve problems with one right triangle

Toolkit:

s Oc4 ST 9 (SOHCAHTOA)

The sum of the angles in any tnanole is
180°

Pythagoras —  a® 4 b = ¢?
Perimeter -~ Su«n o\{‘ ol s1dag

Equ1lateral, 1sosce1es scalene

& }g& llo;\t AE.

Compass i
W 4—}‘—05

S

Main Ideas:

Then it goe

(s

Ex1) A Whaé;ﬁvatchmﬂ boat is stopped nedr a rock to look at some sea lions.
e west to head towards a possible whale sighting. The captain
points out a pod of whales, which the radar shows are 140m north of the boat.
How far are the whales from the sea lions, and what is the angle(between the
boats path and the whales® direct line to the sea lions?

© e Shack deawing i m\dicU.Loﬁ pope §b You Can g NS Eorh

X dte. rodc
5]
»\A—E
s

C‘k Toh

& %M," WEX

as?+1got= x?
24625 =x*

= 1. 2Zm
—_—

B q;”‘ @’*

‘90&* § ‘m'f‘_'

JconG- Ope

0dy

Lon B = MO
q5 o

6 -55.%

The whaley are 9. 2m Lransling:
Sea OAN‘ cnd o o,r\cjk.o_ o A e
is 55.9°.




Ex2) As Sam is driving, she sees a sign telling her that the road has a 7% grade
(i.e., a rise of 7 metres for a horizontal change of 100m).

a) What is the angle of inclination of the road? (nepves’ cﬂ-ﬂ-&f‘-ﬂ—‘)
b) If she travels 500m along the road, how much has she risen vertically? (weenst

oV Ba
!
oy Sekdat - G
F (rice,
- )  Vertical)
. - W00y _(hori %)
10
e
| od
ton B :
100
ton 6= 007 '
&= et (0.07F)
& = 4. ooY

6_\:\; CM.{)LL ot Tadl f\ﬂw‘\'tM ‘S L{‘Q> |

b) Satdh fém\/x Lo Thas f\\“wg, VIR A\r\a(@: Lfaj sleakeh

poris S00m .

D m
%3 SDHl'
SoW _ & b

S = oep
. "oe
st = Y
soo

(é = 500 swmY’
y= 34%.9

She \as  Aigen BS@

Reflection: What are two things YOU can do (there are lots!) to help make sure you can solve an
application question like the ones in this section?




2.7B — Applications, Two Triangles - Name; ,\) 0}65 I j

Date:

Goal: to apply trigonometry to solve problems with two right triangles

Toolkit:
» S

o The sum of the angles in any triangle is 180°

» Pythagoras —

e A PLAN: you’ll need to come up with a
PLAN to use more than one triangle to help

you answer the question before you jump in.

*  Try re-drawing the pieces.

:ﬂl:r-

Main Ideas:
( SOHCAHTOA!)

a? + b? = ¢

Ex1) From the top of one building, a surveyor measures the angle of elevation to the top

of another (taller!) building, and the angle of depression to the base of the other

building. The distance between the buildings is 74.6 meters. Using the sketch she ”

made, find the height of the buildings (nearest tenth). :
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Ex2)' For each questions, write out a PLAN to find the missing side CD.

a) Find the length CD. What’s the PLAN?

55144% Q/\Y‘m\éed

PLAW:
. U_ce, gin +o ’{“@C
T) Use s g

}n&

2) Use BC ia A@ bidh' oS 4@%” CD:
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b) Find the length CD.  What’s the PLAN? D
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op= 252




3-D
Hard to picture try
looking for right
angles!

Ex3) Izzy and Ed positioned themselves 42 m apart on one side of a stream. Izzy
recorded angles, as shown below. Find the height of the cliff on the other side of the
stream (nearest tenth).
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Reflection: What do you have to think about when you draw a diagram with triangles in three
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