Advanced Mathematical Concepts Chapter 7

Lesson 7-4

Example 1

If sin 6= % and @has its terminal side in the first quadrant, find the exact value

of each function.

a. sin2é
To use the double-angle identity for sin 26, we must first find cos 6.

sin? 9+ cos? @ =1

2
(%) +cos? =1 sin 9=

alno

21
2
cos- @ = 25

£

cos 0

Then find sin 26.

sin 26 =2 sin gcos 6

=21t 213C
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25
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sin 9—— cos =

b. cos 26
Since we know the values of cos 8 and sin &, we can use any of the double-angle identities for
cosine.

cos 20 =2cos? 9-1
2

< 21

=2(§1j -1 cos 0:£

17
- 25
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c. tan26
We must find tan &@to use the double-angle identity for tan 26.

sin 6
tan 0 = c0s 0

NG

2
5 .
:E Sin = 5,cosH— 5
5
2

Then find tan 26.

2tan @

tan 20-1 tan 0

21
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> tan 0="7
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d. sin4é
Since 46=2(26), use a double-angle identity for sine again.

sin 40 =sin 2(26)
=2 sin (29) cos (26)  Double- angle identity

252 i (26) =5 c0s 26) =

_136 21
=625
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Example 2
Use a half-angle identity to find the exact value of each function.

S5n
a. tan 8

b. sin 105°

o

2

1-cos 210° Use sin% = + 1-cosa
2 seS|n2—_ ) .

Since 105° is in Quadrant 11, use the positive sine value.

sin 105° =sin
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Example 3
Refer to the application at the beginning of the Lesson 7-4 in your book.

a. The water’s straight line distance from its initial position to its maximum height is
V2 2o ?
S=,[|—=sin20| + —sinzoj . Simplify S.
\/( 9 j (29 Pty

b. If #=30° v =50 m/s, and g = 9.8m/s?, what is the water’s straight line distance from its initial
position when it is at its maximum height?

V2 2 V2 2
a. S J(—sm 29) (—sinzej
29
\/—zsm 249+ zsm“e

\/—2 (2 sin Ocos O)? + 4g2 sin* &  Double-angle identity for sine

\/—2 sin? @cos? 0+ 7= 492 sin* @

=\/Esin2 014 cos? 0+%sin2 2

Vg 2 g+ L gin?
—g3|n0\/4cos 0+ 7sin° ¢

2

. 1 . . .
ZVESII’I 0 \/4 cos® 0+ 7 (1-cos® 6) Pythagorean identity: sin @=1-cos’ ¢

2

V. 29,11
—gsme\/4cos 9+4—4cos 0

_v B L,
g sin 6 2 COs 9+4)

V2
=Esin 6 \/15co0s® 9+ 1

2

50° .
b. When 6=30° v=50m/s,and g =9.8 m/s?, S = m sin 30° /15 cos? 30° + 1, or about 223.21
meters from its initial position.
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Example 4

. -1-cos 26 _ . . .
Verify that sin20 - -cot @is an identity.

-~

-1-cos 26
sin 260
-1-(2cos’ 9-1)
2 sin @cos 6
-2 cos? O
2 sin gcos 6
—%Sg ; -cot @

-cot @ = -cot @

= -cot @

-~

= -cot &  Double-angle identities for cosine and sine

Il

-cot 6



