Verify the i1dentity.

" 1 +cos 2x +sin? x + tan? x = cos? x + sec? x




Verify the identity.

1 + cos 2x + sin® x + tan® x = cos
1 + (cos?x — sin’?x) + sin®x + tan’x = cos?x + sec

1 + cos?x + tan?x = cos?x + sec

cos?x + sec

2

X = cos?x + sec
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X + SCC2x
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Double-Angle Identity
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10-4
More Proofs & More Solving
Trigonometric Equations

Learning Targets:
* | can use identities to solve trigonometric equations



More Proofs!!|
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Reminder:  Double Angle Formulas

sin 260 = 2sin@cos @
cos 260 =cos” 8 —sin* 6
=2cos* 6-1
=1-2sin’ 6
2tan @

tan 260 = -
l-tan” @




Proof Examples:

, 2 COS X 1
1) Verify: =
1+ cos2x cosx
2 COS X 1

1+ (2cos?x — 1) T cosx

2 COS X 1

2C0S2xX  COS X

1 1

COS X COS X

Given

Double-Angle Identity

Addition

Division



Proof Examples:

2) Verify: 2sinx (cosx — sinx) = sin2x — 1 + cos 2x Given
2 sin x cos x — 2sin’x = sin2x — 1 + cos 2x Distribute
sin 2x — 2sin®x = sin2x — 1 + cos 2x Double-Angle Identity

sin2x +cos2x —1=sin2x —1+4+cos2x = Double-Angle Identity



Proof Examples:

1—c052x_ 2

3) Verify:

COS?%x cot?x

1-(1-2sin°x) 2

COS?%x cot?x

2sin®x 2

cos?x  cot?x

2
2tan’x = >
cot?x
2 2

- | |
cot?x cot?x

Given

Double-Angle Identity

Distribute

Quotient Identity

Reciprocal Identity



Proof Examples:
1

4) Verify:

cotx

1

tan x (1 — cos 2x) ~ 2sinZx

cotx

tanx (1 — (1 — 2sin2x)) " 2sinZx

1

cotx

tan x (2sin2x)  2sin?x

cotx

cotx

2sin?x  2sin?x

Given

Double-Angle Identity

Distribute

Reciprocal Identity



More Solving!!!




Solving Examples:

1) Solve: 2sin2x = 1 for 0° < x < 360°

2sin2x =1 Period = 180°
o 1
sin 2x = >
1
2x = sin~ 1 (—)
2
2x = 30°
x = 15°,195°

x = 75° 255°



Solving Examples: c0s 26 = cos’ 6 —sin’ 6

=2¢c0s" 6—-1

2) Solve: cos2x =1 —sinxfor0 < x < 2m

cos2x =1 —sinx

1 — 2sin®x =1 —sinx
—2sin’x 4+ sinx =0
sinx(—2sinx+1) =0
sinx =0 Period=27r —2sinx+1=0

1
x=0,T sinx = =
2

51

T
6 6



Solving Examples:

3) Solve: 3cos2x +cosx =2for0 < x <2m

3cos2x + cosx = 2
3(2cos?x — 1) + cosx = 2
6cos’x —3 + cosx = 2

6cos’x +cosx —5=0
(6cosx —5)(cosx+1)=0

6cosx—5=0 Period = 21 cosx+1=0
—5 cosx = —1
COS X = :
X =T
x =~ 0.59, 5.70

cos 260 =cos“ @ —sin- @

=]1-2sin" @



You try: Solve for 0 < x < 27

4) 6sin’0 — 4 = — cos 26 5) —3sin260 = —2 cos 6 — 2sin 6



You try: Solve for0 < x < 27 cos 26 = cos” 6 —sin’ 6
—2c0s’ 6 —
4) 6sin“6 — 4 = — cos 20 2cos” 01

6sin’0 — 4 = —(1 — 2sin?0)

6sin?0 — 4 = —1 + 2sin%60

4sin’6 —3 =10 sinez—ﬁ
3 2
smzﬁzg
57
- o= _" g ="
3 ; W o=
sinf = + 4
_47‘[
3



You try: Solve for 0 < x < 2w

5) sin26 = /3 cos 6
2sin 6 cos® = /3 cos 6

2sinfcos® —+/3cosh =0

cosH(ZsinH—\/g) =0
!

\
cosf =0 2sinf —V3 =0
= S
7 sm9—7
9_37r 9=E 9_271
2 3 3

sin 260 = 2sm &cosé



