Warm-Up
Verify the identity.

sec’x -1 .
1) ————=tanxsinx
sec x




Warm-Up

Verify the identity.
2
sec“x—-1 .
1) ————=tanxsinx
sec x
sec’x—-1 , ,
—_— Usetan“x +1 =sec” x
sec x
2
tan“ x . . .
Decompose into sine and cosine
sec x
. 2
( sin x)
CcOoS X N
— Simplify
1
CcoS X
.2 .
sin“ x sin x
Usetan x =
CcOS X €os x

tan xsin x ]




10-3 Notes:
Double-Angle and Half-Angle Formulas

Learning Targets:
* | can apply double-angle and half-angle formulas



Double-Angle Formulas Double Angle Formulas

In the double-angle formulas, the 6 sin 26 = 2sin@cosé
for each trig function is doubled. .\ -
cos 20 =cos" @ —sin- 6@

= 2¢c0s°“ 6 -1

—1-2sin’ 6

i
tan 26 = 2200
]-tan” &




' ' : 1N A = D« .
Examples: Simplify the expression. S 26 =2singcosd
1) 2sin10° cos 10 °

2sin10°cos 10° = sin2(10°) = sin20°



Examples: Simplify the expression.  cos26=cos* 8 —sin? @

21 (2) o5 (2)
e (§) o8t (£) = =1 cor () - s ()
1 (w2 (2)

= —CoS




Examples: Simplify the expression. 2tan 0

tan 260 = 5
2tan 157.5° I-tan” &

3)
1 —tan?157.5°

2tan 157.5°
1 —tan®157.5°

= tan 2(157.5°) = tan315° = —1



Examples:

4) If sina = gand 0<a< 721, find sin 2a, cos 2, and tan 2«.

_ 4 opp We can use the
SINA = ¢ = % Pythagorean Theorem
to find the missing side.
B 3 . 4
cosa = . ana = 3




Examples:

4) If sina = gand 0<a< 721, find sin 2a, cos 2, and tan 2«.

sin 2a = 2 sin a cos a cos 2a = cos?a — sin‘a

~2(5)(s) 6 -6

_ 24
=5¢ =9_16
25 25

2




Examples:

4) If sina = gand 0<a< 721, find sin 2a, cos 2, and tan 2«.

2tan a
1 — tan‘a

tan 2a =




Half-Angle Formulas

When you use the half-angle e 1 —cost
sin— = =+ ,
formulas, choose + or — s P
depending on the quadrant in
which  lies. 0 1 + cosf
COS— = =
2 2
v sin ¢ 1 — cos@
tan - = - = ,
: 1 + cosf sin ¢




Examples:

. 5
1) Find the exact value of cos ?n.

: . 5
In which quadrant is ?n?

51 . .
Z”d quadrant, SO COS ?IS negatlve.

0 1 + cosf
e




Examples:

. 5
1) Find the exact value of cos ?”.

. 5 1/5m 51
Since— = - —), we can let x = —. So,
8 2 \ 4 4

%T _\/1+cos(51)

2 2

COS

V2 2
57'[ 1+_7_ 7+— N

COS— = — —
\ 2 \ 2




Examples: Simplity the expression. . ¢ [1 = cost

2) sin(—67.5°) :
V2

© — o 1—\—
sin(—67.5°) = sin (_ LI ) _ _\/1 cos135° ( 2 )

2 2 - d 2

[

R R R T R rE A =
N N =T gNeTve



Examples: Simplify the expression.

T
3) COS (g)
T i 1+ cosE 1 Q
cos(—):cos(i)= 4: N 2 —
3 2 2 y 2 Ny

V2+V2 V2442 1|
— \/Z = 7 =E 2+\/§




Examples: Simplify the expression.

Mt (117T)
an 17

117 117
—) 1-— COS —¢—

11m _ ( 6
tan (E) = tan T kT
SIDT

V3

0
tan —

17 =2<1—£) —2-43

1 2
2

sin @
1 + cosé




