Advanced Mathematical Concepts Chapter 7

Lesson 7-3

Example 1
a. Show by producing a counterexample that cos (X - y) # €0s X - C0S Y.

b. Show that the difference identity for cosine is true for the values used in part a.

n

a. Letx=0andy= z First find cos (x - y) for x = 0 and yzg.

cos (x-y) =cos 10 - %2 Replace x with 0 and y with f
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Now find cos x - cos y.

CosXx-cosy =cosO0- cos% Replace x with 0 and y with f
\2 2-42
=1- 5 or—
S0, €oS (X - y) #C0S X - COS Y.
b. Showthatcos(x—y)=cosxcosy+sinxsinyforx=0andy=%.

. 2
First find cos (x - y). From part a, we know that cos 10 - %2 = lzi
Now find cos x cos y + sin x sin y.

. . T . . T .
COS X COS Y +sin xsiny =cosOcosZ+sm Osmz Substitute for x and y.

W1 32@2+ (0)15222
_\2
=7

Thus, the difference identity for cosine is true forx=0and y = %
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Example 2
Use the sum or difference identity for cosine to find the exact value of cos 825°.

825° =2(360°) + 105° Symmetry identity, Case 1
cos 825° = cos 105°

cos 105° = cos (60° + 45°) 60° and 45° are two common angles whose sum is 105°.
= c0s 60° cos 45° - sin 60° sin 45°  Sum identity for cosine
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Example 3

Fmdﬂmvmumﬁgna+y)wo<x<50<y<EﬁmX=%§wmsmy:%%

In order to use the sum identity for sine, we need to know cos x and cos y. We can use a Pythagorean
identity to determine the necessary values.

sinfa+cos?a=1 — cos?a=1-sina Pythagorean identity

Since we are given that the angles in Quadrant I, the values of sine and cosine are positive. Therefore, cos
a=+1-sin?a.

=

_ | (12)
COS X = 1 (3)
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_. /25 5
=" \/ 169 °' 13

_ [y (15
cosy = /1 ( 17)
_. |84 8
=\ 289 °"17
Now substitute these values in to the difference identity for sine.

sin(x+y) =sinxcosy+cosxsiny
12 8 5 15
= 17321772 + 17321772

171
=551 O about 0.774
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Example 4
TRIGONOMETRY If the sine wave is shifted g units y
to the left, it coincides with the cosine wave. Therefore, 1
cos #=sin16+ g2 is an identity. Prove the identity. A\

~2a \a/
Ccos 9=sin10+g2 ‘

cos 8= sin Gcosg+ cos Gsing
cos #=sin 6(0) + cos £(1)
cos d=cos @

The identity is true.

Example 5
Use the sum or difference identity for tangent to find the exact value of tan 345°.

tan 345° =tan (300° + 45°) 300° and 45° are two common angles whose sum is 345°.

_ tan 300° + tan 45° Sum identity for ¢ t
~ 1 -tan 300° tan 45° um iaentity for tangen

= ﬁ% tan 300° = -3, tan 45° = 1
\f3

. 1- .
=-2+4/3 Multiply byl_\/éto simplify.
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Example 6
_cosA+sinA

T
“cosA-sin A

Verify that cot 14 A2

Transform the left side since it is more complicated.

T ? coS A +sin A
CotIz-A2 = CosA-sinA
1 ? COS A +sin A . . .
- = CosA-sinA Reciprocal identity
tan IZ-A2
n
1+tan4tanA 2 C0S A +sin A . . .
- = CosA-sinA Difference identity for tangent
tanZ—tanA
1+(1)tanA 2 cosA+sinA T
1-tanA ~ cosA-sinA @ng=1
cosA 2 cosA+sinA _sinA
SinA = cosA-sinA  ANAT oA
“cos A

CosA+sinA _cosA+sinA
cosA-sinA ~ cosA-sinA




