5-5 Multiple-Angle and Product-to-Sum Identities

Find the values of sin 2¢, cos 2&, and tan 2& for the given value and interval.

-

1.cos 6 = >, (270°,360°)
2

SOLUTION:

Since cosfl =

| Lad

T
of 5 units from the origin as shown. The y-coordinate of this point is therefore — =3 or -4,

iy

1[3r_4}

on the interval (270°, 360 ), one point on the terminal side of & has x-coordinate 3 and a distance

Using this point, we find that sin ! = 1— or—— and tané = l or ——. Now use the double-angle identities for sine,

cosine, and tangent to find sin 2/, cos 2¢, and tan 2.

sin 2@ = 2sinfeosd
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cos28 =2cos 8 —1
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tan 24 = '.’lilm.f}
| -tan- @
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A
6.tan 6 = 3, 0. |

SOLUTION:

If tan & = \E,then tan & = # Since tand =

x-coordinate 1 and y-coordinate J3 as shown. The distance from the point to the origin is ,HJI[ S } +1° or2.

¥

(1,4/3)
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E-u.___ |
of 1

= 1

I

Using this point, we find that sin ¢ = '— ur% and cosé = l or—. Now use the double-angle identities for sine,

cosine, and tangent to find sin 2¢, cos 2¢/, and tan 2 ¢,

sin 26 = 2sin fcosd

."ulf:_"‘]/l-\.

2 M2

]

Jho=d
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cos2@=2cos 6 -1
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2tand?
| —tan” &
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tan 26 =

iy
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7.sin 8 = s , E.IJ
5 \2
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SOLUTION:

Since sinf =

wh |

(n ) . N ) .
on the interval | o .'H.'J , one point on the terminal side of ¢ has y-coordinate 4 and a distance of 5
LY

units from the origin as shown. The x-coordinate of this point is therefore —+/5° —4* or 3.
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Using this point, we find that cos¢ = Zoor= f and tan =2 or - —. Now use the double-angle identities for sine
r e X 3

and cosine to find sin 2& and cos 2.
sin 20 = 2sin@ecos

RTEER
_n 43 3

WS §)
24

25
cos2f=2cos -1

Use the definition of tangent to find tan 2.
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tan 26 = £ {}
| -tan- &

2

T

Solve each equation on the interval [0, 2= ].
9.sin28 =cos ¢

SOLUTION:
sin 26 = cos
2sinflcosd = cosd
2sinfcosfl —cosf =0
cosf2sind=1)=0
2sind—1=10

cosi? =0or )
sintd=—

b | —

3 1
On the interval [0, 2x), cos # =0 when @ = % and @ = % and sin ¢ = — when ¢ = % and @ = %.

10. cos 2 = cos #

SOLUTION:
cos 2 =cosf
2cos” 8 — | =cost
2co5” @ —cosf—1=0
(2eost+ Dicos@—1)=10
Zeosf 4=
Ho d cosf—=1=10
| or
cosf =—— cosfl =1
. I
On the interval [0, 2x), cosé? = s when &= ZTH and 0 = 4Tﬂ and cos & =1 when ¢ =0.
2 3 3
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I1.cos28 —sin @ =0

SOLUTION:
cos 26 —sind =0
1-2sin*#-sinf =0
2sin” @ +sinf@—-1=0
(sin@+1H2sin@=1)=0

2sinf -1=0
sinf+1=10 aHg=d

. or .
sind= -1 sinf =

b | =

. . 3 1
On the interval [0, 2xt), sin & = —1 when & = % and sin & = = when # = g and £ = %

12.tan 2¢ —tan Zﬂtan2 0=2
SOLUTION:

tan 26 —tan 2@tan” & =2

tan 26(1 —tan” &) =2

2tan & "
—.t"m{ (1—tan" &) =2
| =tan~ &
2and =2
tané =1

On the interval [0, 2x), tan & =1 when ¢ = % and ¢ = %

Both of these are extraneous solutions since 1 — tan? % =0and 1 —tan? % =0.

Thus, there are no values on the interval [0, 27t) for which the equation will be true. So, the solution is @.

13.sin2# csc & =1
SOLUTION:

sin2fcscd =1
2sinfeosfescl =1

. ]
2sinfcosdl - — =]
sin?

2eos8 =1

|
cosf = -
=

. 1
On the interval [0, 2x), cos & = - When f= % and ¢ =
&= 2

on
T
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