Trigonometric functions double angle

Formulas are:
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sin2a =2sin @ Cos o

2. co0s2a =cos’ a—sin’a
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Examples:
1) Prove: a) sin Za:ZtLOZC
1+t9°ex
_ 2
b) cosZazlt—gza
1+tg°ex

¢) sin3a =3sina —4sin«a

Proofs:
2ty
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sinacosa  2sinacosa

sin2a = =— >— = ( common and up and down cos® & )=
1 SIn“ & +Cos” «
c0s? 2sina
“ cosa _ 2ga _ 2ga
in? Ctgla+l 1+tg’a
cosza-{s 2a+1] J J
Cos“ @
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cos’a—sin‘a _cos’a-sin‘a
1 sin® & +cos’

cos2a =C0s* ¢ —sin a =

sin’ a

~ cos’a) 1+tg’a 1-tg’a

a in2 Ctg2a+1 1+tgla’
cosza[sm a J g g

cos? a(l—

5 +1
Cos“ a



¢) sin3a =3sina —4sin’«

sin3a =sin(2a + a) — Use the formula sin(2a + «)

=sin 2 cos a + cos 2a sin « — Now the formula for double angle
=(2sina cosa)cosa + (cos® a —sin® @) -sin a

=2sina cos® a +sina cos® a —sin’ a

=3sinacos’ a—sin’«a

(from sina+cos’a =1 is cos’a=1-sina )
=3sina(l-sin®) —sin’ a

=3sina—-3sin*a—sin«a

=3sina—4sin*a

2) We have: cosa = % Find the value of double angles, if « is in the fourth quarter.

Solution:

First, we calculate sin ¢ :

sina+cos’a =1

sina =1-cos’«
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sina = J_rg —>Astheangle is from IV quarter . We'll take that sina = —g
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cos2a =cos’ a —sin’ a
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3) We have sina =0,6 and « is in I quarter. Find the value of double angles.

Solution:
Sin2a = 2sina cos o
sina +cos’ o =1 =2.0,6-08
cos’a=1-sin‘a =2_§,ﬂzﬁ
cos’ o =1—-(0,6)° 25 5 225 .
c0S2a = oS’ ¢ —sin
cos?a =1-0,36 aTE e
cos’ o =0,64 =[f _(E _r
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cosa =+,/0,64 24
cosa =+0,8 i oF
g2 = sin 2a _25
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g 7
4) Prove:
a) sin15° cos15° :%
b) 1-4sin? o cos® & = cos’ 2a
Solution:
a)
1
H 0 0 H 0 —_
sin15° cos15° = {add E} _ 2sinl5 cos15 = {formula: sin2a =2sinacosa} = sins0” _2 _1
2 2 2 2 4
b) 1-4sin? acos® a = cos® 2a
1-4sin? o cos® a = cos®  {formula sin 2 = 2sina cos e, it is: 4sin? o cos® a =sin? 2a }
=1-sin® 2a = cos’ 2a
5) Prove:

a) 2sin’ ¢ +cos2a =1

2sin @ +c0s2a = 2sin® a +co0s* a —sin’ «

=sin“a+cos’a =1



b) cos’ a +sin* @ =1-0,5sin’ «
To prove this ,start from:

sin® a +cos® o =1/ all the square

sin* o +2sin® ¢ cos® ¢ +cos* o =1

sin* o +cos* o =1-sin’ e cos’ a

4sin® o cos® a
2

sin“a+cos’ o =1—
i 4 4 1.,
Sin” a + Cos azl—Esm a

sin® @ +cos* @ =1-0,5sin% 2a

6) Prove identity: cos4a +4cos2a +3=8cos’ «

Proof: We will go from left, to prove right side.

7 If

Solution:

cosda +4cos2a+3=8cos* «
cosda +4c0s2a +3=

cos2-(2a) +4(cos’ a —sin’ ) +3 =

cos’(2a) —son’ (2a) + 4cos” o —4sin® o +3 =

(cos® a —sin® &)’ —(2sina cosa)’ + 4cos’ a —4sin’ a =

(cos® a — (1—cos® ))? —4sin® a cos® o + 4¢0s* a —4sin* a + 3 =
(2cos® o —1)* —4cos® a(1—-cos’ )+ 4cos” o —4(1—cos’ a) +3 =
4cos’ a—4cos’ a+1-4cos’ a+4cos* a+4cos’ a—4+4c0s’ a+3=
=8cos’ «

. X X .
5|n5+cos§:1,4 calculate sina

Sin = +cos~ = 1,4/()?
2 2
sin? X + 2sin X cos X + cos? > = 1,96
2 2 2 2
sina
[
1+sina =196

sina =1,96-1
sina =0,96




8) Introduce tg3c as function of tgo

Solution:
tg3a:tg(2a+a):—tgza+tga =
1+tg2c g
_ 2
2tgozz +iga 2tga+tga(21 g9 )
_1-tg°a _ 1-t9°a
- - 2 2
1+tga- 2t9026 1-tg°ax + 2tg°a
1-tg°a 1-tg°x
_2iga+tga-tg’a  3tga-tg’a
1+19°a 1+19°a

9) Prove identity: M = \/E COS(Z — aj
SIna +Ccosa 4

Proof:

1
/—/%

1+sin2a _ sin®a+cos’a+2sinacosa  (sina +cosa)?
sina +Cosa sina +Cosa sina +Cosa

2 ﬁz)

=sin a + cosa =(in both addend will add 5 = —

\/52 \/EZ

Tsin a +Tc03a = (asa common~/2)

2 V2 7 2

V2 —sina+£cosw = (because of: sin” =% and cos X =2
2 2 4 2 4

5 )

.. T
\/E S|nzsma+coszcosaj:

V2 cos%cos,a +sin asin%j ={This is a formula for cos(a - f) }
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