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6.4 Double-Angle and Half Angle Identities

sin 20 = 2sinf cosh, cos20 = cos®>H — sin® 0

c0s20 =1 —2sin%60, cos20 =2cos’fh — 1
1 — cos 20 1+ cos 26
2 2

A 1+ cosA A 1—cosA
COS2 \/ 5 ) sm2 \/ 5

1. Find cos2a given that sina = —4/5 and « lies in quadrant III.

sin?f = . cos’f =

SOLUTION
cos 2o = cos? o — sin? «

Find cos a;, given that « lies in quadrant III and sina = —%.
Y
4
o
a
SIin o = % =3
Use the Pythagorean Theorem to find b.
42 +0° =5
16 +b* =25
=9
b=3 & 5
cosa = a2 +Negative because « lies in QII.
hyp )
) oy (3)2(4)2 9 16 7
cos2a=cos"a—sima=|—=] — (-2 == — —=——
5 5 25 25 25
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2. Find sin 2f given that cos f = 12/13 and f lies in quadrant IV.

SOLUTION
sin 23 = 2sin 5 cos 8

Find sin 8 given that S lies in quadrant IV and cos 8 = %

13

b
s
12
_adj _ 12
COSB—%—E

Use the Pythagorean Theorem to find b.

122 + % = 132
144 + b* = 169
b =25
b=
sin 8 = oPP _ o +Negative because f lies in QIV.
hyp 13
. . 5 12 120
sin2f = 2sin fcos f = 2 < 13) <13) = ~160

3. Find sin £ given that cos = —1/4 and 7 < § < 2T

9 1 _
inl - 4 1 —cost
2 2

SOLUTION
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_ L[5
n 8

V5 V5 V52 V10
= iﬁ:i%ﬁ:i 1 =+ 1

Because m < 0 < 22 it follows that T < ¢ < 3% Therefore, 6/2 lies in
6 _ V10

quadrant II and sing is positive. Answer: sin g = Y=,

4. Find cos & given that sinf = —12/13 and == < & < 27

SOLUTION

%’T < g < 27 implies that %’T < 6 < 4m, which means that 6 lies in

quadrant IV.

cos’) = 1—sin’#h
. 2
1 (12)
13
M4 25
169 169
25 5

cos = 160~ 13 <+ positive because 0 lies in QIV

0 1
cos? — y,jltcost
2 2

1 5

= +/= (14—
2(+13)
1 R

1 vV
. (8> L2 o3 8V
2 \13 13 V13 13
313 0
cos 3 = 13 < positive because 3 lies in QIV
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5. Find sin @ given that cos(20) = 3/5 and 0 < 20 <

SOLUTION
A 11—
sin — = =+ 7COSA
2 2
1— 2
S—G—c—

0 < 20 < 7 implies that 0 < 6 < 7. Therefore, sin @ is positive.

V5

Answer: sinf = -

6. Find cos @ given that sin(20) =5/13 and 0 < 6 < 7
If sin(20) = 5/13 and 0 < 6 < 7, then 0 < 20 < 7 and

cos’20 = 1 —sin®26

i)

_ 2% 14
B 169 169
2
cos20 = R <+ positive because 26 in QI

A 1
cos— = =+ 7+COSA
2 2
cosf — 4+ 114 cos 26
2
SN
N 2 13

4
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<+ positive because 0 in QI

_ 5V/26

26

(@)
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7. Write cos*# in terms of cos#.
4 2 7\ 2
cos* 0 = (cos 9)

1+ cos 260 2
2

/N

(1 + 2 cos 20 + cos? 26)

1
1+ 2cos26 + 5(1 + cos49)>

/N

1 1
cos 260 + 3 + g oos 40)

+
N =N =

+

QO LR H R =/

1
cos 20 + 3 cos 40



