HALF-ANGLE FORMULAE - THE t FORMULAE

Remember from the double-angle formulae:

2ta (3)

tan(2a) = 2 tanza therefore tana = =
1-tan a 1—tan2(3)
substituting t=tan (g) we get:
’ 2t
ana =
1-t?
sin(2a) = 2sina cosa therefore sina = 2sin (g) cos (g)
a
sin
sina =2 (,21) co ( )
COS(E)

cos? (%)

but (assec?8 =1+ tan?0) so:

sina = Ztan(‘;) X
(3)

. a
sina =2 tan (=

sina = 2 tan (%) !

1+tan2(%)
. 2t
sina =
1+ t2
For cos a, we remember that: tana = sina therefore: cosa = sin a
cosa tan
So:
2t
_ 1+t
cosa ="
1—t2
( 2t ) ( 2t )
cosa = -
1+ t? 1—t2
( 2t ) 1—t?
cosa = X
1+4t2 2t
1 — t?
cosa =
1+ t2
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HALF-ANGLE FORMULAE - THE t FORMULAE

Example 8
Given that lanAz%, find the exact values of sin2A and cos2A.
Solution
_5 _5. _ _1=f
tanA—lz ) t—lz. stA—le COs2A = s
2
_2xF _1-(F
2 2
1+(& 1+(%
_120 _19
~ 169 ~ 169

Note: If a calculator is used to find intermediate values then the answer will be only approximate.

For example, tan A = % s0 A =22°37', 24 = 45° 14/, sin 24 = 0.70998, while 120 = 0.71006 (both to five d.p.)—

close, but not the same.

Example 9

Use the t formulae to prove that: cosf+sinf-1_

8
c0s0—gin@+1_ 02

Solution
S=cosO+sin9—l
cosf—sin@+1
1- , 2¢
A=t . &b __
_(1+t2 1+1? )
1-2 2t )
=t . +1
(1+t2 1417
(1= +2e-+t?)| (1= =20+ (1 +17)
1412 1+12
_1-tP42—1-1’
1-2=2t+1+1°
_2t-2r
2-=2t
_2t(1-1)
2(1-1)
=.=mg=kﬂs

Section 3 - Page 2 of 2



