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4_ 1 Exploring the Primary (SM ’cos,J(c\n)
Trigonometric Ratios
of Obtuse Angles

P ( C\\'zoA'G’ Y C(Oa)

etermine the relationships between the prlm.arzn,.r trigonometric
ratios of acute and obtuse angles.

Qless tran ©
Recall the primary trigonometric ratios.

Place the labels in the correct boxes around the right triangle,
relative to 6, and in the ratios.
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EXPLORE the Math |

I
I
Undil now, you have used the primary i
trigonometric ratios only with acute !
angles. For example, you have used i
these ratios to determine the side i l"\l
lengths and angle measures in right !
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\ C
triangles, and you have used the sine \ b
and cosine laws to determine the side a
lengths and angle measures in acute . i A
. 3 |_|30 100
oblique triangles. mhaval 3 .

{
. ) SN, oS, tan . )
Joe investigated the values of the primary trigonometric ratios for obtuse sine law
angles. Using a calculator, he determined thar the value of sin 1007 is a__ __c
0.9848... sinA  sinB  sinC
cosine law
al = b’ + ¢’ — 2bccos A

He knew that he could not create a right wiangle with a 100° angle.
However, he knew that he could create a triangle using the supplement of
100°, which is 80°. Out of curiosity, he evaluated sin 80 and determined oblique triangle

that it has the same value, 0.9848... . A triangle that does not contain

: . s _— : a90° angle.
Joe decided to broaden his investigation. He created a table like the one g

below.

0 sin 0 cosf | tanf | (180°-0) | sin(180°-0) | cos(180°-0) | tan (180°-0)

100° | 09848 L 0. -5,6\% 8° 09848 | 0.11%6 | 5.6113

110° O_E]'Mfﬂ"ﬂ 10° | 08297 | QoZHD | 2.5

120° )

130° 0

140° Yo
150° 'bO°

160° 90°

170° 10°

180° (@)

® What relationships do you observe when comparing the
trigonometric ratios for obtuse angles with the trigonometric Ng
ratios for the related supplementary acute angles?

Answer
sin cos tan
0 sin 6 cos tan ¢ (180° — #) [ (180° — 6) | (180" — 1) | (180° — 0)

100° 0.9848 —0.1736 ~5.6713 80° 0.9848 0.1736 5.6713
1no° 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° 01736 0.9848 0.1763
180° 0 -1 o] 0° 0 1 0

(cdé fo 17)
The sine ratios for supplementary angles are equal.

The cosine and tangent ratios for supplementary angles are opposites.

(adé’to \83‘)
Ex. O={5° sin(165-115°)

sinliS” = 0.5063% 5&\(6‘30) = 0.206>

w@s\IS° = - 0.42% s @ = 0:4226

fonlI5°= -3.1445 fon 65 = Q1443
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Reflecting

A. Compare your observations with a classmate’s observations. How are
they different? How are they alike?

B. Describe any patterns you observed as the measure of the obtuse angle
increased.

Answers

A. I noticed that the sine ratios are the same for an angle and its
supplementary angle. My partner noticed that although the decimal
expansions are equal, the cosine and tangent ratios are opposites for
supplementary angles.

B. I noticed that both the sine and tangent ratios approached zero as the
obtuse angle increased. Also, as the obtuse angle increased, the cosine for
an angle and its supplementary angle approached —1 and 1, respectively.
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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
s Forany angle 9,
sin @ = sin (180° — &)
cos @ = —cos (180° — 6)
tan # = —tan (180° — @)

Assignment: page 163 (1, 2, 3)
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pfrmq +ne Primac \';'_ “"‘QGﬁC,ﬂ‘\E"T\C
SO[UTIONS= 4.1 Ratios”of Obtuse \nnwas

. Which of the 'Follewt‘ﬁa equations are
valid? &ive reasons -Gor Uom‘ Choices.

Q) Sin 25°F SiNGS°
Tnis is not valid.
SIN IS = Sin (_l%’O -25
Sin O5°= Sin I1S5°

b) Cos70°= —Cos | O’

This 1S valid. i
¥ cos © = - cos (UIRO=®)

C) tan46°= +an 134 °

This s not valid-
Lan “4e°= —+tan (180~
+an 46°= -+tan (134°)

ur‘;
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d) Sin 122°= S'n88°

Tris s valid
¥ gin®= sin(1830-0)

e) cos \33°= CcosA5°

Tnis s not valid.

COS !650:: _COS (‘i%Cb_ 350}
cosS 135°= -Ccos NS-

£) tan 13°= —=+ans°

- § h‘\-g !-f_‘; Nal |- CI
¥ “Jan ©@=-+tan (180-0)
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4. @mula‘{-a each rtatioto four decima !
places. Predicet ancther angle that wi'll

have an e_qgum or oppostte *‘r}*ngonome+r1'c
ratio. Cheelk }jt:aur prediction.

Q) sin 18°

P L N
Sin® = Sin(180-®)
SnIs = Sin (18015
SINIS°= Sin 163

Checkes Sin 163°= 0.26588V

b) Ccos g’
{cos 627=0.4695
g N i

Cos®© =-cos (180™-G)
Cos 6 = —cos (\R0™ 627

cos 62 = -cos (118"
i T

ChecKs —Cog 118" = O.M695V

=
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¢) tan 35°

{+an 55 C?."TOOQ,

Lan Q=-+tan (IRO*-©)
+an35=-tan (1IRO-35°)
+tan 35°= —tan J_é{mS} N

Check i —tan IN5"=0.7002, v/

d) sin 1170°

“gi?aﬁc-—omﬁagw

B

SIn®= Sn (180-0)
Sin 170" = Sim (180™-1170%)
SN 170" = Sin 1O’

Cm:,clﬁ e SINn 0= Q. 57‘6(2).‘/

October 26, 2015
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. Determine Hwo cm@es Detween O’ and I80°
+Thaot have each “sSine ratio.

a) 0.6M
SInQ=0.64 Sin®= sSin(10*-Q)
Q= sin'(o.eyq)  sSin4YC=Sin (180°-N0")
C=40° SN Y0’ = Sin IMO°

The two angles are 40° and [M0°

b) L
<3
Sin ©=0.3333 SINQ=sin(130°-Q)
Q= 8\’?\"‘(03333) Snla°= sin (180-19°)
Q=19° Sin E= =in 164"

The ‘+wo Qﬁg\ﬁs are \Q’and |61°
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c) 0.49s5.
SiNQ=0.95 Sin®=svn (1R0*-Q®)
0= S (©Aas) Sin1= sin (80~
O="12.° SIN12=8Sin 08"

The o cmg\es are 725 and 108"

N 1
o
SING=0.3043 SinG=Sn(180-G)
Q= Sin'(0.30M3) SNl = Sin (180°*-18°)
0= []° SN 1IR°= Sin 1g2°

The o angles are 18° and 162°

10
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