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Similar Triangles
and
Trigonometry

Unit Outline:

. Review of Angle Theorems

. Similar Triangles

. Right Angle Triangle Ratios

. Solving Triangles using Primary Trigonometric Ratios SOH CAH TOA

. Sine Law

. Cosine Law



Formula Sheet

Pythagorean Theorem:
c2=a2+b?

Right Angle Triangles SOHCAHTOA

) opposite a
sin(A) =——— - B

hypotenuse

adjacent b
cos(A) = T 2

opposite

nypotenuse ( a
adjacent
opposite a A
tan(A)=——=— b C
(A) adjacent b
Sine Law
For the Sine Law we need: - An angle and its opposite side, and one other piece of information.
- OR SAS, ASA [and ASS (use with caution!)]
a _ b _ ¢ r sinA _ sinB __ sinC
sind _ sinB _ sinC a b ¢
The length of any side, divided by the Sine of its opposite angle is the same for all three pairs
If we are trying to find an angle, use the first form of the Sine Law (angles on top)
If we are trying to find the length of a side, use the second for of the law (with sides on top)
Cosine Law
For the Cosine Law we need: - 2 sides and the included angle.
- 3 sides
To find a side (have SAS): To find an angle (have SSS):
2_p2_c2
a? = b? + ¢? — 2bccosA cosA = %
p2—qg2—c2
b? = a? + ¢? — 2accosB cosB = %acc
2_g2_p2
c? = a? + b? — 2abcosC cosC ="

—-2ab



Lesson 3.0 - Trigonometry Prerequisite Skills

A Solving for x, to 2 decimal places if necessary.

x? =100 x? =3% + 42
X = Yloo x = T4t
x=*%10 xP= 2€
x = {z¢
x= %<

B The Pythagorean Theorem: Find the unknown side.

@

2 -
crai ca’+b

N 2
c = ch+2-oL=£$‘Q+q—o<> = 6S6 <—H) = (5'7)1"'1’2-

C= \¢sh ® 25 ¢) cm,.
C Angle Theorems

QO-@En"=L”

Sotl— 3249 = |-

Jhaz =t

Sum of a Triangle: .
Angles in a triangle add up to ‘ 8 0 Comp 4s add to

xrSY+C\=180 Complementary

a+%7+3° =180
x4 119 =(80 TR
%< I1go—1tq d s 5omr1s
= of’ ao—— e
VeRTicALLy
o b OfosiTE
AnC Les. A
\ Are Egum, |
ANCLES aveurd o Point (e (@
atb+c +d 23 g0 LL:,—d

[oN

Y.25m

Supp s addto [B0°

s

Supplementary

o~ ath 4t

« 10“ ton Fodk about

\/ch Um

o‘j ‘«\C/L 0‘/"
b irbinbeching nth other

:_3(0'



_P’arille/l'_sintersected by a TRANSVERSAL Y 72
AT(o,r\ua,gd i o bee Mok ok 49 EENENIR

o lnes ot Fwo ohshack poub

DN,
N //‘4
N
N
®

INTEAR ' O
Alternate Angles (2)

v T v A

Co-Interior Angles (C)

P [emeatousy .
me EQUAL. Suppr Mf : A5
(o= ¢ Le +4 = 180 (d=th L@’ﬁ—
! - (80 |
Lb:L4 Lot Lb e ; (-l
D Solving Proportions
3_>3 x _ 23
a 9 9 3
> 2 - 1 - 9.
> L T C = X = zz:*:xl"l
= a= Ix3
s 2 X = |%.S7 (orrmx)
= a=s-%§
2 _ 4
Q+7> 11
(:c+7) =
> §
X477 = IIXL-_Q;}.r—lL
¢ b 2
x+7 = s.5



PRACTICE

Solve Equations 2
o : a) x% 3¢ O X 6420 o 75%x% 25>
1. Solve. e 2
x= {36 x*= [0 .
a)x2=36 X=*¢ x = oo =%j0 '-l"i*l:—:cél-f
xX = Z—‘f"q—?
b) x>— 6=19 o,
9 L))l -6=19 J) % 5% 2> x"= 596
0 x> = 64+ 36 **= 19+ 6 ) e
d) x2= 52+ 122 1": 2< ’(: A5+ (¢ A S76
= = (L9 X =22 4
24 42 92 x=fg
e) 7+ x= 25 x = §iq
X =t
The Pythagorean Theorem
2. Find the measure of the unknown side. b
a A b) A QA 16m C
O
c
25m a
c 13 mm b
© 8cm c
C B p——7L¢ b
Gen o o oo
2 >
¢c=a’rb > vl o= 25> 1 *
- > z 4 -
e - ‘ﬂ:*zo 15 $™4b> > sz
0 = [Oem 5 f‘?’-?of'l-l)» o~ = r—3“)‘
L :“7—1{:{‘[“" AR‘Q'ZIM'/
Rounding b= [Jt4 =12, Angle Sum of a Triangle ﬁ)’d

8. Round each value to two decimal places.
2 345;6 ~ 3-%b
b) 19.832 & 19482
9 9015.982 36 = Go'5:48

9. Evaluate each answer to one decimal place.
a)\V59 = 7-7
b) V723 = 269
9 V0.85 = 0-9

10. Determine the measure of the
missing angles.
a)
8-

L& - lgb—'ﬁO'S-'{'
- 36



11. Angle Theorems

1)
/e s+%!+zﬁb=3co(’”7‘:':}”d
2967 b=3co-%1-29¢
=1%
3) 4
41 v 88° L=88° VU\F‘ .
b° Lt el+221=3¢0 (tﬂ‘;ﬂ;’? £ e?!os.
= L=23Ce-vi-22] 7‘”
5 ot b-a8 6
btko=90 (‘*’“l""“(;‘”’) L:m'(r—;wy
b=90-%0 21°
L By ) .
7) ©
(SM?H'L;,\Q
v L: (go-4¢ e S&“(F-faﬁ'w\)
b=)3% .
L:x:s@ (V&’I}.@J
i )
9) I \ 10) "
\ b+ 24022 = 360
‘ J<- x:llS'(F-}n‘H’q,)) t kot

l ‘“5\ b=x=us @oﬁ.w ( &7“ -m;,i;

lo'"‘ Jéo-2t0- 32

Prerequisite Skills, pages 4-5

1. a) x= 6 b) x = +5 <) x==%10 9
d)x=+13 e) x=+24 L- &¢
2. a) 10cm b) 12 mm c) 192 m
3. 58m
4, a) 122 b) 3.7 c) 2:5
5. $10.50
6. a) x=3 b) x=3 ¢ x=20,y=4
7. a) 1 unit of distance on the map represents 700 000 of the
same unit of distance on the earth.
b) 84 km
¢) 5.7 cm
8. a) 3.46 b) 19.83 c) 9015.98
9. a)77 b) 26.9 c) 0.9
10. a) 24° b) 69° c) 36°

11. 1123°. 2)80°. 3)98°. 4)88°. 5)50°. 6)121°. 71134°. §)56°. N115°. 10188°




Lesson 3.1 Congruence and Similarity in Triangles

Congruent Triangles are triangles which  gune. “2xact Lo'(,/\.'huL in SHAfe and Si12C.

Y @

SIbES : AR PR AdGues (A= LP
Rc = QK L§ 8
Ac =f =

Similar triangles are triangles which have the exact same angle measures but the side
lengths have a different scale i.e. side lengths may be resized. The scale factor which is a
ratio of corresponding side lengths states how much bigger (or smaller) the second triangle
is compared to the first triangle through proportions. You can use this proportion to solve

for the unknown side lengths. ?
B
=
'8 c
]
Aa\lq(:gg D b= R SipES :
(& =8
(c =k
The following are gimilar triangles. Solve for unknown sides.

R

57 b

Brbe ~ DGR, [a\w\)

9 Sk 7

2 =10 o2
2 u:./ Tl

-_—

T ¢ '8
- I8
X2 —-"&"”"
i G
2 x= &x7 ::Dd: 13 X10
—‘”‘ﬁ_ >




Mathematical Notation: ~J

—_—

The ~7/ symbol is used to indicate similarity. The ——  symbol is used to indicate congruence.

S
——

When naming triangles that are congruent or similar, the corresponding vertices must be
listed in the same order.

A
For example, if LA = 4D, 4B = £E and 4C = £F, then AA%§~AQEI:. (ABC # EDF) A
DABC ~ A RST. Complete each statexl[\nellt- g ¢
E F

a) —ABc —(RsT d) ASTR — NRep
-4 — [STR S7° 1R _ e
(, —_— —Y T — — = =
b)) —4F¢ (=15 <) B ck X
o 2B _ Bc- Ac £y _~SR7T — [(BAC

’§ ST RT

But How Do You Know the given Triangles are SIMILAR?

Properties of Similar Triangles — Symbol: f\/
- Similar triangles have the exact same shape BUT have a different scale

A P
* “
________________ i
(9.____\ \p! ABCANAQK,P :
8 - Vo e e - !
ShowthataIIthreeangIesareequaI AA < lw“ .
Lase= (PAR oy
Leac= (QPA
LAcg= (PRR

PROOF #2: Show that the ratios of the corresponding side lengths are equ

AR BC  AC

— - — =

P] & P&

PROOF #3:how that 2 ratios of corresponding sides are equal and 1 angle is equal.

LR (8
A P8

BcC Q&



g

Similarity Proofs

triangles are similar.

Angle-Angle (AA) If two angles of one triangle are congruent to two angles of another triangle, the

SSS proportional are similar

If the three sets of corresponding sides of two triangles are in proportion, the triangles

similar.

If an angle of one triangle is congruent to the corresponding angle of another triangle
SAS proportional and the lengths of the sides including these angles are in proportion, the triangles are

D AcB

Is ADEF similar to AABE? What is the length of side DF? Provide Proof.

A
33cm D
24 B
4cm 1.2cm E
60° 60°
3.7cm 15 cm
C E

LC =LE =60 (a\'du\)

Ac = 24 _ 2

— T

L

v4
A

<

- 3

—

(N

ADEFE~ AACB?
Ts (s As DF

57

= 2(pf)

= DF

_—

) £S cm-



Example
a) Show that the two triangles to the right are similar, with reasons.

b) Determine x and y

D
a) Statement | Reason a> A DCE au\’t ADBA 3.6 cm

[d>D = LD Commnon
A, 5)

. ABCE ~ DBBA (AAS;W(M;#Z)

bc - CE - dE [ 6-6 __}
T T ko N T
= £ =36 _|PF 3/(3:3) 3¢(7)
23 x @T‘;ﬁ L-=)|o 6’—(—3 =252
¥ g‘2_~l08'
D

Example
A new bridge is going to be built across a river, but the width of the river cannot be measured directly. Surveyors set

up posts at points A, B, C, D and E. Then they took measurements relative to the posts.

What is the width of the river?
Show that the two triangles in this diagram are similar.

a b) Determine the width of the river -

a) Statement |Reason 09 A PR ou~d A_DEC,

LP« = (> =90°( ’VU\)
LC=[c (\/

oSt )
m{efw DADEC Cz‘ :

Ak = A

D€ D<

.2‘—- = S"O P— x?‘so—m- = 7221"'\( MX)
(2 G ) a &f}’

In order to solve “real world problems” you have to be SURE that the triangles you are working with are similar. All that is
needed for proof of similarity is AA similarity.



1. Is AABC ~ ADEF? Justify your answer.

A 5.4 cm B

D 18cm E

- ~ ADEF
1..1 cm o AAGC

(AR~
F
=77 B (L f\[ 3
2. Suppose tha ALMN and £P = 90°. * ‘ ? *
a) What anglein ALMN equals 90°? How do you know?

b) fMN=13cm, LN =12cm, LM =5 cm, and PQ =
what are the lengths of PR and QR?

m) L =90 (LLuvvwrow{a T (Pin e

Sirmalev Aj

Y pa_ar = 98 _s.a o o3-te
T MY e (3 =
L 3(13) QR || 30D =Pe
IS = &R - R -

| 2—

3. Shiva is standing beside a lighthouse on a sunny day, as shown. She
measures the length of her shadow and the length of the shadow cast
by the lighthouse. Shiva is 1.6 m tall. How tall is the lighthouse?

lighthouse
5 shiva e ﬂ
e A 1em 7
B 48 m C C 750 m

LP\=LD=9’( e of Sun
[C=¢(F @ﬁo’)w E )

- PAagc~ ADEF (AR~

Textgook- CHAPTER T-2
EXTRA PRACTICE (’-6-/386 Q46,910,112 1,




Lesson 3.2a Exploring Similar Right Angle Triangles

AADE ~ AAFG therefore AD ~ AF C C
AE~AG .
DE ~FG (;'\
o~
S.“}J/ I
7 p
_ < t r Siole
hypotenus side
opposite G
to ZA
A 1B
side adjacent to ZA
E
o
40" - r = o
) D F H B ?\
Use a ruler and measure the side lengths then calculate the ratios. %'\(\U g_}S
/> / oﬁ\

Trigonom Matlos -

Triangle Side Side / o /’ /7 ///
OPPOSITE ~ |ADJACENT  |HYPOTENUSE [OPPOSITE DJACENT [ OPPOSITE
to /A to /A {-IYPOTENUS HYPOTENUS ADJACENT

AABC gc\/ ZZ\/
BC: 7 (AP %S [hc- e 0-6 w=0€

AADE
DE- |. ggiD-E?

-8 [A>- 2 Ae- 27 |2El0b g 0§ =0

AAFG - Fao _ AF z
"@\sjg Ae. (\/5 [)(7: f{ N‘\ 0-4 /\6\1‘0.6 %:0%

AAHI AL _ A HT
H1=§'3 PH: 64 AT- 83 M 0-4 E:o-g’ m‘—Og

So, instead of saying %, we call this ratio gd.n, p{ , and for % l ok ﬂ and for % Ta n A



Mathematicians have calculated the side ratios for each
possible angle and programmed the algorithms necessary
into the scientific calculators. Even triangles with angles to
the hundredth decimal place can be solved!

Having observed now that sides and angles of triangles
are connected and related in so many different ways, we
are ready to formally move into a brand-new branch of
Mathematics called TRIGONOMETRY &

TRIGONOMETRY is the branch of Mathematics that deals
with the properties of triangles and calculations based
on these properties. As you will find out soon,
Trigonometry has a lot of advantages in helping us solve
real world problems.

Lesson 3.2b The Primary Trigonometric Ratios

Given the Right AABC

We use O (Theta) to indicate angle in geometry.

Angle

2GRE Bewya qaunk

0175
.0349
10523
0698
.0872

.1045
1219
.1392
.1564
1736
.1908
.2079
.2250
.2419
.2588

2756
.2924
.3090
.3256
.3420
.3584
.3746
.3907
L4067
.4226

.4384
.4540
L4695
.4848
.5000

Cosine

19998
19994
o 6

9135
19063
.8988
.8910
.8829
.8746
.8660
8572
.8480
.8387
.8290
8192
.8090
.7986
.7880
7771
7660
.7547
7431
7314
.7193
7071

Tangent

0175
.0349
.0524
0699
.0875

.1051
.1228
.1405
.1584
1763

.6009
6249
6494
6745
7002

Angle

a6°
47°
a8°
49°
50°

7193
7314
7431

7547
.7660

7771
.7880
.7986
8090
8192

.8290
.8387
.8480
8572
8660

8746
.8829
.8910
.8988
19063

Cosine

6947
.6820
6691
6561
6428

6293
6157
6018

Tangent

1.0355
1.0724
1.1106
1.1504
1.1918

1.2349
1.2799
1.3270
1.3764
1.4281

1.9626
2.0503
2.1445

2.9042
3.0777

3.2709
3.4874
3.7321
4.0108
4.3315
4.7046
5.1446
5.6713
6.3138
7.1154
8.1443
9.5144
11.4301

14.3007
19.0811
28.6363
57.2900

For any one of the two non-right angles 6, we have an adjacent side and an

opposite side.

In the given triangle,

c- AB (HYpoTenust )
a- B¢ (ADJACENT sioe)
b- A (orvosiTE Sine)

The Trig Ratios

Sine: sin 6 = BH’/ =]
"1

Cosine: cos 6 = A/A;, _
Tangent: tan 6 =
o«ij a

ol o\o-

D“J

b

C

oC

4




C
25= o~
$=7
e
A 24

n

What is the Value of ~T?

Sine
AA’«\T = -Q- = 1
H ac
KA'/\ T = l
2
T- /@n"(ﬂ_
2<

Examples AACT

Sine: sinT= 7/

25
Cosine: cos T = _2_"(’_
25
Tangent: tan T = l
24
Cosine { Tangent
Cos T = 24 Tan T= 2
25 2%
T Cat™' [ 2% T Ton [_2.
5C 2%
T= J¢ r= 14

SOH CAH TOA



Let’s Practice on our Scientific Calculators some more:

1. Find the valu.e of each trigonometric ratio to the nearest ten-thousandth O .
(__Y decimal places) .;. X“' (/
a) sin45= b) cos38 = c) tan80 =
= 07071 =0:-7%%0 = 567]
=54(71%

2. Find each angle measure to the nWee

a) sinf = 0.422618 b) cosf = 4.393267

C) tanf = 0.176327
9': Xl‘n—l(O"l—'ZUlg) 0.4313}‘7 & - ‘Ean—|(0‘/7£2')ap
0 - /0'
O x 2s° 07 o (04393247)
0= ¢4’

SOH CAH TOA

Given Right ADEF, label

The Hypotenuse side = €
The Adjacent side -

The Opposite side = o’

The 3 TRIG RATIOS:

Sine: sin 6 =

>\ o

-4
()

Cosine: cos 6 = _e_ = je
#+ 2

Tangent: tan 6 = 0 =

g

4
A




Lesson 3.3  Solving Right Angle Triangles

Solving for Sides using the Primary Trigonometric Ratios

Solve for the unknown in the following:

sin35 =2 tan62 = 3
8 I y
8 sia 3S = % - 1 .
{on6 2 g‘a:-
4.6 =
(oppran)

” @

Notice: Pay close attention to when the unknown is in the numerator and when the unknown is in the denominator.

Steps to Solve: 1. Identify the given angle you are solving.
2. ldentify 1 known side and one unknown side.
3. Write the appropriate Trig Ratio using #1 and 2 and solve

Solve for the unknown side in the following examples

T04
Tan 55>

)

o2

:s\o

( TanSS = %
8.6 =x

(ar %)

SOH CAH TOA



SOH CAH TOA

Solving for Angles using the Primary Trigonometric Ratios

To solve for the angle, you must use the INVERSE function, which is Sin!, Cos™, Tan™

Solve for 6 in the following examples

sinB=0.4782 tan8=2.01 cose=§

-\ y
0= sin'0.4782 &t (2'0 l) O = e [—‘Z)

S
= 27 (“prer) AR 6 = 51" (ppren)

Steps to Solve: 1. Identify the angle you are solving.
2. ldentify 2 known sides.
3. Write the appropriate Trig Ratio using #2 and solve

fagn D Y
~ 4 {2-5
( 9 il oA H.| .
0 > &=d (T_> 0 & - Tan (L>
h
B 4o



Solve the Triangle (Find ALL missing measureme

In ADEF. <E =90°.d =7.2cm. and f = 5.8cp@
~ - <

N
(Remember to draw Rough Figures always!! Math is a visual subject and Drawings are your best Friends!)

’
g-%% g

7@/\9/ = ’?/8:
7.2 M

s

& 7"(%
[@m

Q,Ls ,JL+O{L

LDz (¥ -90-239

(0
(
c—
‘f‘
o0
‘)
.\-
-
©
‘\

- S“Iv
e = { 3548 FLD‘S?QW
A E e




Lesson 3.4 Solving Right Triangle Real World Problems

Angle of Elevation vs Angle of Depression &

The word "elevation" means "rise" or "move up". Angle of elevation is the angle between the
horizontal and the line of sight to an object above the horizontal.

angle of elevation

N,

The word "depression" means "fall" or "drop". Angle of HoR12ONTAL LalC

depression is the angle between the horizontal and the line ! T o HoR{ 20NTAL
of sight to an object beneath the horizontal. Ve

o
>, 0

N Diagram not drawn to scale

Diagram not drawn to scalé

Word Problems

#4 Atree that is 9.5 m tall casts a shadow that is 3.8 m long. What is the angle of elevation of the Sun?

Toh
Tan 6= _C_LS_:
3%
-l ?S- » !
& = Tan (’3;? =5 3.8m f)

o
d.h/"ﬁ/ Tre Suq 48 (8
#6 A bU|Id|ng code st tes that a set of stairs cannot rise more than 72 cm for each 100 cm of run. What is the maximum
angle at which the stairs can rise?

T OR

Tan & = 72

(oo

0. T (l’: ~3¢°
(o0
(el
A Aot ST '
The mex 2 af whide s 353 G

#8 Firefighters dig a triangular trench around a forest fire to prevent the fire from'spreading. Two of the trenches are
800 m long and 650 m long, The angle between them is 36°. Determine the area that is enclosed by these trenches.

Seof
area (A) = %

(¢59)(470-2)

)

1S 2, 8.5‘M"

Is (§2 ?{YM.




#15 A video camera is mounted on top of a building that is 120 m tall. The angle of depression from the camera to the

base of another building is 36°. The angle of elevation from'ﬂ‘re'ca’mgra to the top of the same building is 47°a) How far
apart are the two buildings?

b) How tall is the building viewed by the camera?

M f D
< ] 47° K N
12.0m I < T
0 120m [29™
L |l
T Oﬁ Stance between ‘
buildings 9¢
Ton 3b= 120
I ;rO
Tand6 120
(¢s-2
ﬁ. - X A
Ta/\ﬁé TOA

O

Tant7=
\i:lég-?w- 65:2

Its.2Tany4 3/

/{_L\/‘- 7LW"' émwlo’-l o a Lot J6 < 22mn i '77'226’:{
h . /™ 'S O\L&A»!g}’l—?-%‘ l\‘— d—\—[zo

- 172 +(20

= 297 2

Understand that solving problems involves drawing a picture and then developing a plan to solve for the un-
known.

This may take several steps, PATIENCE, and PRACTICE.

we’ve just concluded the first part of Trigonometry ©

Optional Extra Practice: Textbook Chapter 7.6 pg. 412, #5, 7, 9-13, 16, 17



Lesson 3.5 Sine Law (Super useful when itis NOT a Right Triangle!!)

For the Sine Law we need: - An angle and its opposite side, and one other piece of information.
The Sine Law:
a _ b _ ¢ sinA _ sinB _ sinC
sinA  sinB  sinC a b ¢

where a is the side opposite <4, b is the side opposite B, and c is the side opposite . C

If we are trying to find an angle, use the first form of the Sine Law (angles on top)

If we are trying to find the length of a side, use the second form of the law (with sides on top)

Ex 1. Calculate Ex 2. Calculate:
a={( _3 )sin72 = 3Sfd7§ Sind = (sm72)12 - 12 S (_,2—)
Sin60 - —15
S-AQ-o) =
ar-29

Sinh= 0 T¢ogr. ...

a7 3.3

A= St (00 7keRy

= 5p°

Ex. 3 — Solve for the given variable (correct to 1 decimal place) in each of the following:

@ =" 0 B
sin 55°  sin 30° sin 65°  sin 38°
= a =12 Sin(ss) = 35 SM@Sl _b
Sin(3o) St'f\kcs')
~ 137

2 2280



Ex 4 - Find the Length of Side b to the nearest tenth

Sﬁ&:(::>

S
5 - "(\-\
_L = &_ g Q S(',\S - Sin W2

"

(06 78
> L= (2-5nsS) % S)<¢loc Sl
' k 78

= b- {Om. Sﬁ-"g(‘,o

A telephone pole is supported by two wires on opposite sides. At the top of the pole, the wires form an angle of 60°. On
the ground, the ends of the wires are 15.0 m apart. One wire makes a 45° angle with the ground. How long are the wires,

b s0 &
Q- ¢
ShBor
s _ 1S A= S

Sin 7S S:inko sintS Sinbo

S =15 si7s) A > _5_5_.&5_9
S“\L"o) S‘I\LL"))

52 (67 A= (2-2m

O e wives 0\/00} ,’J]L‘:
m

Sm‘f»’*%‘ﬁ (6- T o 2 . 0
—-" ole ' '& .
“'7&,”&?);» The heger of Hh pole 4s 1 6m
XK =[1-Tm

Optional Extra Practice: Textbook Pg. 433 — 434 #2b, 3acdf, 4 -8, 10, 11



Lesson 3.6 Cosine Law

Which Law do | Use?
Do | have a right angle triangle? YES - use SOH CAHTOA

\LNO

Do | have a CORRESPONDING angle and side pair in the triangle?  YES - use SINE LAW

\LNO B

Cannot use SOHCAHTOA or SINE Law Must use the The COSINE LAW

C a
For the Cosine Law we need: - 2 sides and the included angle.
- 3 sides
A b C
The cosine law is an extension of the Pythagorean theorem to triangles with no right angle.
To find a side (have SAS): A To find an angle (have SSS):
c b
2_p2_ .2
a%=b*+c?— 2bccosA cosA = =<
@ < A
b? = a? + ¢? — 2accosB A cosB = %
2 2 P CZ_aZ_bZ
c® =a*+ b= — 2abcosC b cosC = ———
(& —-2ab
Q O <
A}
Ex 1. Calculate a if Ex 2. Calculate «Xif: < SS
2 _ a2 2 _ _ 4.5%2-32%2-462
a=4“+6 2(4)(6)c0556S cosX = OrGoGs)
2.
Q= 2S1S8N.-- - - cA
CSA F2025—10-2% —2(-16 _ _ |1 o (11§
= - — T
a=yJ( ) =S -2949¢ —2aW 2TV
CesR = (- (S
2%Y
o
X = -t "n.1< = ¢3
Ces a4/

Determine if you need to use the SINE law or the COSINE law for the following triangles:




Draw the triangle and then find <A to the nearest tenth ifa = 3m, b = 5m, and c = 4.7m

&
S0 CghA= abie” S ss
o b= ~2be
< . Cor k=35 47" | 9-29-220) - -3g.09 _ 3805
L o=z ~2(5)4) -7 —+7 “7

A= cos”(E%’l)m 25.9°

Draw the triangle then find side b, to the nearest tenth if 4B =68°,a=17 cm, and ¢ =22 cm

L = O 4—0—2&6&06

b= 7% 227 _Zé I?Zﬁ ?—7'2 c‘”::_g‘

289 + t&v

b= %22-79%26%-- ..
b = ,S ( ) =222cm

Ex. 5 The bases in a baseball diamond are 90 ft apart. A player picks up a ground ball 11 ft from third base, along the line
from second base to third base. Determine the angle that is formed between first base, the player’s present position, and

home plate. lfe gils
Of/' ; ¢ cz,: J7Oﬁ’
P A
‘io > GA{79 + 90
E \l g22) =90-7 Cy= m
1 “ k=
¢ A 198 &a/-\aa—iob-c__. = 90_ (_"13)—-@0’1)
N\ . © T o) (Y
=%47¢ .5
b o e DA - G [es
> 2073172
Optional Extra Practice: Textbook page 443: 7, 9, 12 and page 449: 1 - 10, 15 A ﬁ’ qu

Rg%,./u’ W& = ‘(’g



































