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Chapter 4.1
Exploring the Primary
Trigonometric Ratios of
Obtuse Angles
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Determine the relationships between the primary trigonometric
ratios of acute and obtuse angles.
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sin(A) _ sin(B) _ sin(C)

Until now we've only S <
been using primary ~— A
trigonometric ratios, for a b c

sin(A) ~ sin(B) ~ sin(C)
only zicu_te_ angles.

When we've been looking for
the missing side lengths or
angle measurements we've

been using the sine or cosine

laws to determine those

measurements in acute
oblique triangles (all acute
angles).
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Joe investigated the values of the primary trigonometric ratios for gbtuse C)b\‘\,\ \2
angles. Using a calculator, he determined that the value of sin 1007 is Se o'\O S

0.9848... . afe 2Q C
He knew that he could not create a right triangle with a 100° angle.

However, he knew that he could create a triangle using the supplement of h\an qOo
100°, which is 80°. Our of curiosity, he evaluated sin 80° and determined

that it has the same value, 0.9848... . .

Ex.
Joe decided to broaden his investigation. He created a table like the one
below.

0 sinf .| cosd _tégi (180°-#) | sin(180°-#)  cos(180°-#) | tan (180° - /)
100° | 0.9848 10,1736 -S,67|  80° 09848 | O3 | 5 (I
10" | o G@]-0:342-2.191 1O0° | 093971 | 0.34d | 3 . 4]
120° 0 R3-0eS 1139 60° | 0 260 | 0.9 \. 129
130° O 16e-0eH% 1. 199 SO | 0,660 | 0.c428 \.1990
140° 0,643)-0160°0239 Y0 | 0.649d | 011660 | 053
150105 [0.860°0S511 %' | 0.5 0.§c00 0571
160 | 0.3 -09]N-036k 90° | 0343 | 0.623% | 0.3¢H
170" ©1136-08%¥p-0.V16 V07| 0.1136 | 0.984% | 0.\
s | o |-l | O ®) O \ o

&l\ew f\’V

@ 8\69 _ Sin( Igo°- 0)

® cos0 = ~s(R5-0)
® ool = ~tan (- ©)
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Answer
sin cos tan
0 sin 0 cos 0 tan o (180° — o) | (180° — 0) | (180" — ) | (180" — o)

100° 0.9848 -0.1736 ~5.6713 80° 0.9848 0.1736 5.6713
110° 0.9397 -0.3420 —2.7475 70° 0.9397 0.3420 2.7475
120° 0.8660 =0.5000 =1.7321 60° 0.8660 0.5000 1.7321
130° 0.7660 —0.6428 -1.1918 50° 0.7660 0.6428 1.1918
140° 0.6428 0.7660 0.8391 40° 0.6428 0.7660 0.8391
150° 0.5000 0.8660 0.5774 30° 0.5000 0.8660 0.5774
160° 0.3420 -0.9397 ~0.3640 20° 0.3420 0.9397 0.3640
170° 0.1736 —0.9848 ~0.1763 10° 0.1736 0.9848 0.1763
180° 0 -1 0 o= 0 1 0

The sine ratios for supplementary angles are equal.

The cosine and tangent ratios for supplementary angles are opposites.
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To keep in mind:

Sing = sin(180°-¢)
Cosh = -cos (180°-p)

Targ = -tan(180°- ¢

March 28, 2019
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In Summary

Key Idea

¢ There are relationships between the value of a primary trigonometric
ratio for an acute angle and the value of the same primary trigonometric
ratio for the supplement of the acute angle.

Need to Know

e For any angle @,
sin @ = sin (180° — )
cosf# = —cos (180° — @)
tan @ = —tan (180° — )

Assignment: page 163 (1, 2, 3)
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= . Exploring +he Primacy Iriaonometric
. M = A L ~ T 3 L el \ 3
‘bC» Ul T)IC» NS=> ‘q--.;_. Ratics ’ of Obtuse A CoVES
S .

I. Which of the ‘FOlle't'rw.c:] ECLLP,LQ'I"I.CT‘]S are
valid? Give re.osoﬁs“’{?@r'lﬂour Choices.

a) Sin 25°= SinG3°

I

Ihis (s not valid. :
SN d5°= Sin (180-258"°)

SInOdS°= 8h I1S5°®
b) cos70’= —Cos | O°

TS s valid.
¥ cos @ = - cos (IRO-0O)

¢) tan46°= +an 134°

This s not valid.
tan “46°= —tan (180=4¢")
+an 46°= ~+tan (134°)
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F Y

d) Sin 122°= §1n 88 °

Tni's 's valid ‘
* 81'\ V= Sif\':%%fj;o‘(r)f

e) cos \33°= CosM5°

-"Q
cos | it =~ “45
£) +an 135°= —tans
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2. f?; lculate each ratiote four decima |
pl&c:c&: Predvct ancther amgle +hat will
have an equal or oppostte Trigonometric
ratio. Cheelk Lpux DT‘E\JLC“IG‘S

Q) sSin 18°

.
Sc‘ﬁhn 5= LY SRR
o
Sin®@ = Sin (\%C-‘~~G;:§
SISt = sSin (IR0™-15°)
SNIS*= 8Sin '@“’

Checks Sin 165°= 0.2588V

b) Ccos é%“

CoS 62°=0.469 5
ca:s@:—cos(n%c;“—@)
CosS 62 = —CoS Cx%e-c:,g;)
cos 6L = -cos(1i8°)

f"-..._,-"\_—'-_,l

C\’@CKZ -Cod 118° = Q.M695V

10
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¢) fan 35°

\..__/""\._.a*‘-—-“‘—-—"—‘-m-—“*-——-"‘

{+an35°= O’TOOZ\((

G T e I e

tan Q@ =-tan (180°-O)
+tan 35%=-+an (1RO-35°)
tan 35°= —-+tan J;Eé'}

Check ¢ ~tan INS°= 07002 v
d) sin 170°
o
bsi 70° = 0. m&cﬂ

Sin®= Sin (\80-@)
Sinro°= Sin (180°-1170°)
SN 170" = Sin |0’

Cheek: sinlio’= O 1736 .V

March 28, 2019
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3. Determine +wo Qﬁ&les Detween O’ and I\80°
Thaot have each “sine ratio.

a) 0.6M
SinQ=0.64 sin®= sin(180*-B)
Q= sin'(0.eyq) sSnYT=S1n O1B0-NO")
O=40° SN Y40’ = Sin IMO°

The +wo cmS\eS are 40O° and [MO°

b) L

3
Sin ©=0.3333 SINO=sin (130-0Q)
Q= Sin'(0:3333) sin\9°=sin (180199
©=19° Sin19°= sin 16!1°

The Ry Qﬁs\es avre \Q'and \6!1°

12
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¢) O4s.
SIin®=0.95 Sin®=sSvn (180~ B)
0= s (0Aas) sin1¥= sinUgo=-12)
Q="72° SINT125= Sin 108°

The o cmgkes are 720 and 108"

d) T
23
SINA=0.30M3 SInC=8Sn(180-Q)
Q= Sin™'(0.30M3) SN’ = Sim (180°-18°)
0= [¥° SIN IR’ = Sin 1§2°

The +wo Q\";S\QS are 18° and 162°

13
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