2-3 Trig Ratios & Finding Side Length
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THE COSINE RATIO,\)
PAN AN

\

the length of the adjacent side R
the length of the hypotenuse ]

The ratio of

The value of the cosine ratio depends on the size of the
angles in the triangle.

We say,

- adjacent
hypotenuse

ADJACENT

SO+|CAH TOA

THE TANGENT RATIO

This is the same as asking:

What is the value of cos 53°7

In a right-angled triangle with
an angle of 53°, what is the

ratio of the adjacent side to
the hypotenuse?

It doesn't matter how big the triangle is because all right-
angled triangles with an angle of 53° are similar.

The length of the opposite side divided by the length of the
hypotenuse will always be the same value as long as the
angle is the same.

In this triangle,
. _ _ adjacent
cos 537 = hypotenuse
0 53 = raho
C G
0os(83) = represoit

the length of the opposite side .
the length of the adjacent side

The ratio of

is the tangent ratio.

What is the value of tan 71°?

The value of the tangent ratio depends on the size of the
angles in the triangle.

o
P We say,

P

o .

s g opposits:
} adjacent
E

ADJACENT
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In a right-angled triangle with
an angle of 71°, what is the

This is the same as asking:

ratio of the opposite side to
the adjacent side?

It doesn’t matter how big the triangle is because all right-
angled triangles with an angle of 71° are similar.

The length of the opposite side divided by the length of the
adjacent side will always be the same value as long as the
adjacent

angle is the same.
- 116

In this triangle,

Bn 71° oppos:te
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Writing the Trigonometric Ratios

Remember, the ratios can be remembered using SO/H CA/H TO/A.

a +b =¢
1 [
From the diagram we see that... 12 +16 =c

/\(Oﬁ/‘
3 ; \vcnsfh

oL
tamn —1601‘4

e 2123
Sin —200?"5

18 >
cosC = % or % (QW#»

12 (OPPO xie W

Find the three trig. ratios for the indicated angles be[cmm:om\

@

28 mm
16 mm
15 mm 17 mm
24 mm 10 mm 102
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mm (\03 /2
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sinf =4 = =5 i o "'&
F 5‘2 sinf =77 =7 § ﬁsms 7 ’F’ Q- C-?' b2
ros€=-&:’ _ﬂ_--’-é : '//J; f
H =2 cos =-r =73 2 o0 =14 . L - )3_ ( )2
C o 0z o) (16J3) - (10
- _A ) tan9=2'—_& — =L -
A 5 tanG—W,/
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15 Find sing. 16, Find cosf, 117, Find tand.

16.3 mm

-

am H 17.5 mm’

sinf= H cosf=

tanf=

In each of the following diagrams, identify which ratio is represented (Sine, Cosine or Tangent).
18, 19, : 20.

c PP :
‘uz H

78m

77m

,r} OPPE
Rario - )qd Ratlo

Ratio

Use a scientific calculator to determine a decimal approximation for each of the following. Round to 4
decimals if necessary.
2. sin30° = D22 tan70° = L3 c0s35° =

"z'-{,'"'s'm42'3"—"""""""""""‘étan45° = IO()C)C) 6 cose0e= T

O Notice that tan45® = 1 in the question above. ! za. Explain what it means for aright triangle to

Refer to another question ahove to help you have a sine ratio equal to -
i 1
describe what that means. H

16 :
dl s
Tan ;c?)z \7\/ l—e/l,

Pa Ee 9 |Trlgon0metry athbeacon.com. Use with permission. Do not use after [une 2019

aﬁwOA,IS Yy ar\élf

Unit 2 Trigonometry Page 3



FMPC 10 updated June 2018

Uk Triey rach oS howte ¢
Skill Reminder. 2 Sraor veloles e?)Tah@ A

Solve the following equations. Answer to the nearest hundredth if ne(_essar‘y

12 x X l x
» Z=4 ~—7 =6 L 31 $=055
12 _ 4 ) ) :
T = T set up equivalent fractions . x - (_’ )(L’
12 = 4x cross-multiply - Qq
I=x isolate the variable
b‘f‘ ISCK\
M =¥ \'\)
’e 2. == n ' =13 = P
e i o
RS
1.
' xX
‘35 Challenge. V3. Challenge.

If we know sin 30 ° = (L.5000, find the length of the Find the length of the indicated side.
missing side in the following diagram. :
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[ Finding Side Length Using Trigonometry ]

If we are given and ina
right-angled triangle we can use one of the three trigonometric ratios to find the lengths

of other sides.

For example,
Find x to 2 decimal places.
We are given the and we want
to find the length of theside_ the
angle, so we use: _
s : g = opposite
) — hypotenuse
— ’\.
56° | " 12
X =
Example 2:

A5 m ladder is resting against a wall. It makes an angle of
70° with the ground.

What is the distance between the
base of the ladder and the wall?

We are given the and we want
to find the length of the side_______to the

Sm angle, so we use:
_adjacent
— hypotenuse
70° =

x=
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Finding Side Lengths Using Trigonometry

Find the length of the indicated side using an appropriate trigonméric ratio. Answer to tenths.

37 We know: NOTE
sin30° = 0.5000 To solve this problem...we can
We also know: sin30° = :—u ite,..
20 cm sin30° = 30
X We can say: . Multiply both sides by 20 to
g 0.5000 = 20 give:
30 Solve the proportion: s
20(0.5000) = x 20sin30° = x
10.0==x
Type 20 % sin30into
calculator...
10.0=x
38. 39, ;40
s w
e
v |
435 miles 23 fast
32mm 37 :
= o
tanfg )
tan3l = XS
y o
ytan3l =3.2 14
sl _
Y=g = »3mm SOS \ : j A\V\ ‘ OA
O R

ff/i-\qa SRS Oy /<

4 t 14 mm
H AN -
Aol A -
E 5.3crrE
8
cosoe:=HA

)-\
cofo) 2

| Pa 70711 |Trigonometry

X =1693=13.0
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Find the length of the indicated side using an appropriate trigonometric ratio. Answer to tenths.

44, 45, 746.\

840 km
16cm
q
86°
w
SN ( 21)?( S‘Q\
47. | 48. |49,
[ s : 42 miles
63 V
3 27°
; r
121m '
v H
: 17 cm
s T vsi T s2. T
120 mm z
27
125 mm E 53°
x
75.4 inches
z
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Find the length of the indicated side using an appropriate trigonometric ratio.

53, Find the length of each lpg. : 54, \ X aanc i 55. N ('l
o So\ve | Solwe Cfor DXC 3

: J s0°

40°

19.6 mm

2 gvc
Hnt Van (1o 3

@S'\ﬂ((95>:,‘_%z :YY\'CC&('IS Qx= (4an"lo>(\<6>
O > 931 (3)- 143 o 3= (rerd)(18)

|o?,.,:\9:l\cm! 2

@ (wo B B TR

. =/
co3(): A Tao = 1.3
745 n
123
A= (co> 53)("' 3) A= -ra Ton(e3) | ,
B i
Az 6Sem . A= 2Dk e
s6.  The l:angent ratio is a ratio - Can you use the tangent P58 Can you use the sine ratio
of what two sides in a right ! ratio to find the hypotenuse | to find the hypotenuse of a
triangle? of a right triangle? right triangle?
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HW op Fo +H 5%

Closs Exanmpe

59\ The sine ratio ofa ' 60.  The cosine ratio of F 61. )| The cosine ratio for 62, Th¢Sine ratiojora

right triangle is . a right triangle is aright triangle is righttriangle

If the hypotenuse 3 ifthe 5 21042, Find the 7.1004, Find the
aypolenuse 20 : o H

is 20 cm long, what hypotenuse is 8 m | opposite side if the hXEOIGI’IUSE if the

() RKC)’LM amengths\gf\ hypotenuse is 4 H opposite side is 17
?C”, o theother two
N sides?

mm. : cm.
a- & c?-p?

sine £\

long, whatare the
lengths of the other :

two sides? 0059' A SN =

2104 A |
.( - H/r 7.006h= 3
' A~ (2.!0‘-!2)(‘—‘)

W\« 2 =aa
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T 700 A
A~ (a.lmn)(‘-\j'E -
ADANGS L . Hl= 279

IR eT e

oVP:

" 63| Draw a diagram {llustrating the cosineratio | 64, Draw a diagram illustrating the tangent ratio

for {in gLt "Tm‘azil.(“ : for 2P in APQR if
= R i
\\Ov\b\ts JE = 11cm, Ve ide g’(lf: R =90,
KL= REad S P@ = 10cm,
L=11em . 0=
i PR =8cm

NEW

Page 13.5 |Trigonometry Copyright Mathbeacon.com. Use with permission. Do not use after June 2019

Unit 2 Trigonometry Page 9



FMPC 10 updated June 2018

Solving Triangles:
sO|-12- 90
To “solve a triangle” means to find the length of all unknown sides and measure of unknown angles: T Ig

65. | Explain the steps you would take to solve the following triangle.
AN

S2¢

@use TanS 8. tossle.
! €u %t AC

1 ‘“mﬂ"f? *“‘”ﬁ”“ )

o
A }9)

slr\'R;
................................................. )
H = e s . 25 1A
Solve the following triangles. Answer to tenths. sin(3R) H= (°:= Z?il' “‘q

66, H a7,

' 125in
s
72" :
2 1
35 :
A c i
: ar
Tea I 65" The dotted line s an altitude (perpendicular to base).
125m
34°
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