4.3 Equivalent Trigonometric Expressions April 17, 2014

e Somemes, when trigonometry is used to model real-world applicaons,
the expressions generated can become extremely complicated

e Equivalent trigonometric expressions are expressions that yield the same
value for all values of the variable
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Proving Cofuncon Idenes Involving %— 0

We will use a right triangle to determine equivalent trigonometric

expressions involving 7 _ g
2

XC=T7- (6+74)
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Proving Cofuncon Idenes Involving -6

In the unit circle below, consider point P reflected in the x-axis

A reflecon in the x-axis will map point
P (x,y) to P (x, -y)

(656 = X
| Sin®=4

(05(8)= X
PP

¢ (05 (—6>= (656
‘ Sin (—9)-‘ -Sin®
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P ixy)

P (x.y)

Proving Cofuncon Idenes Involving T—0

In the unit circle below, consider point P being reflected in the y-axis:

A reflecon in the y-axis will map point
P (le) to PI (-XI y)

c

9h6=3

(05 (1-6) = ~x

Sin (’”‘ 6)= 3

COS (]7‘—6) = - COSS
Sin (1-8)= 51
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Proving Cofuncon Idenes Involving T+6

In the unit circle below, consider a reflecon of point P in the origin:

A reflecon in the origin will map point
P (x,y) to P" (-x, -y)

(0sB6 < X
Sim6=3
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f+8)
4

&

Proving Cofuncon Idenes Involving

In the unit circle below, consider a rotaon of point P, by 90 degrees

Snera

Zi0
2

A rotaon of 90 degrees will map point
P (x,y) to P' (-y, x)

(0s © = X “une-:'é

X

e
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sec (T5+6)+
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Example 1) Use Equivalent Trigonometric Expressions to Evaluate Primary Trig
Expressions

Given that sin’ =0.5878 , use equivalent trigonometric expressions to
evaluate the following, to four decimal places.

a) cos?—g
b) COSZ_Z
A) 3r_54y* .. [n Fhe \S_*' Quadrunt, so
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' n(W)= 05638 I~
3T \= Sn /5 0
s (e ( > 5
L) 2 D NS N He 27 Quadrant, so
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(OS(QI—B_)z (‘osé{.,lzt'*-%) n 3 (9 )
Fr_ T, O
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+8\)= -S\ & I = e
Cos ()= "5 -3
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Example 2) Use an Equivalent Trigonometric Expressions to Evaluate a
Reciprocal Trig Expression

. 27 . . . . .
Given that csc—-=1.2790  use an equivalent trigonometric expression to

determine .37  ,to four decimal places

14

3-"- = 38.60 -'. Hn “C is In th\c\ml\‘(‘ #‘)So
‘/T’— ' e A @ thkon '\da\{\'{\a '\'\vo‘vir\é)

(’ﬂ/a—e)-

Sec (37) = ¢ (g-%:r.)
&ﬂﬂ} P o funchon ic\enHa: 14

o
Sec (4-€)= (5O v T
Se¢ (%'g#lr): (3¢ (ZZ> v <0
s ()= 10

e ()= (H) 0
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— a—

y 0
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