Double Angles

s1n29—sm <9+«9

=sin@cos@ +cosfsinb
sin28 = 2sin@cosf

cos26 =cos(0+06)
=cosédcosf —sin@sin@

c0s26 = cos” @ —sin” 0
= cos’ (9—(1—0082 «9)
c0s20 =2cos’ -1
=2(1-sin’0)-1
cos26 =1-2sin” 6

tan20 =tan(6 + 0
tan(é? + ta21 6 tan 20 = 2tan 6

l1—tan’ @

B l1—tan@tan &



Double Angles | i 29 = 2ginOcosd
cos26 =cos” @ —sin” 6
=2cos’ 61 :c0529:%(1+cos29)
=1-2sin> 4 :>sin26’:%(l—cos2¢9)
tan 260 = 2tan;9
l1-tan” 6
e.g. (1) If cosé’:g, find tan20 5| V3
(an 20 — 2tan @ tan 26 = . 7
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(ii) Find the exact value of sin %cos 7
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(iii) If cos@ = %, find the exact value of sing

sin” @ = %(1 —c0s26)




(iv) Prove \/1 ~COs2x = tan x

1+ cos2x
\/I—COSZ.X 1—(1—28in2X)
1+cos2x 1+(2coszx—1)
_\/ZSinzx
2¢cos’ x
B sin” x
cos” x

=+/tan” x

=tanx




sin36  cos30 _

(v) Prove that — =
sind cosé

2 1996 Extension 1 HSC Q4a)

sin3d cos30  sin30cosf—cos3@sinf
sin@ cosf sinfcosé
_ 2sin(30-0)
 2sinfcosd
_ 2sin20
~ sin26




(vi) Prove the following identity; 1994 Extension 1 HSC Q2a)
2tan A

1+ tan’A4

=sin2A4

2sin A
ZtanA _ COSA
1+ tan” 4 sin® A
1+ :
cos” A
_ 2smAcos 4
cos’ A+sin* 4
_smn2A4
1

=sin24




s -13
(vii) sm( 2cos g} letd = cos”! 3 5
5 4
= 2sin @ cos @ 6
-2(5)) |
55
24
25
-1 T 1 1
(viii) cos ( 2COS§J = Cos (2 X 2)
=cos '1
=0

Exercise 17E; 1det, 2¢d, 3bd, 4, Sact, 6, 7b, 8bc,

9, 10a, 12, 13, 14bde, 15, 16, 17
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