Trigonometric functions of half- angle

Formulas are:

. 1- .
1. sin% i,/ﬂ or 2sin?&=1-cosa
2 2 2
1
2. cosg:iwfm or 2cos’E =1+cosa
2 2 2
3. tgg:i [1-cosa
2 1+coso
n ctgg:i /1+cosa
2 l-cosa
Examples:

1) Find cos,if sina=— and ae|->F 7|
2 5 2

Solution:

a 1+ cosa
Because: cosE =%, /T , we must find cose .

sina+cos’a=1

cos’a=1-sina

cos’ o :1—E
25
cos’a=—
25
9 B 1
coszaziw/— COS____s
25
3 o 5
cosa =+— coOsS—=——
5 2 5

We have that , ¢ (_3_7[’”)
2
This tells us that angle is from the

quarter.

3
cosa =——
5



2) Find cos%, if sinaz% and ae[n,%”j.

Solution:

First, we must find cosa

cos’a=1-sin’ \%
( 372)05 (7[ 372) 3
c 4
2

cos’ a = —(—ﬂjz

9
5 16-2 For sin we must take +
cos"a=1-—— 2
32 1+z
2 _
cos a—l—a sinZ =+ /1 cosa _ , 9
49 2 2 2
COSZ“ZE sin %=+
; 32
cosa =+ . 4 2 42
39 sin— = —_—=
ae[ﬂ,—”j: W2 N2 32
2 _a 22
7 sin—=——
cosa =—— 3
3) Prove that:
2) gL 212005 kD) ke
2 sin o
b) el =Y for araQktl)kez

2 l+cosa

Solution:

a) In proof we will use: [sin o= 2sin%cos %}

., .o
1 2sin” — sin —
—cosa 2 2 —tgﬁ
i . o o
Sina 2sin—cosS— COS— 2
2 2
sing 2sin—cos—  sin— o
l+cosa 2cos? & cos & 2
2



4) Calculated the value of expression 4=

Solution:

First , we will use tg% =2,and find cosx

X 1—cosx
tg—:‘/—

2 l+cosa
/l—cosx _5
1+cosa

l-cosx

4
1+cosa

1—cosx =4(1+cos)
l-cosx=4+4cosx
—cosx—4cosx=4-1

—5cosx=3
3
CoOSXx =——
5

sin x=1-cos’ x

sinzx=1—2
25
sinzx=E
sin)c=4_ri
5

Angle is from the/Il quarter.

. 4
sinx =+—
5

sinx+2cosx

X
if tg—=2
2
4
o =sinxzi
cosx 3
5
cigx =——
A=?
()
A=——7-——"7
4 3
_7+7
3
-2
5
A=——
-7
12
4=
35



5) Prove:

1+sinx—cosx _, X

1+sinx+cosx E
b) 25%nx—s%n2x _1g? x
2sin x +sin 2x 2
Solution:
a)

. X
l—cosx = 251n25

1+sinx—cosx

. x
: = Theideais: <{1+cosx=2cos’—
l+sinx+cosx 2

. .X X
sinx = 2sin —cos —
2 2

2sin? X+ 2sin > cos >
2 2 2

2

2.¢os f+2sin£cosz
2 2 2

.ox( . X X
2sin—| Sin — + cos —
2( 2 2)

B X X . X
2cos—| cos— +sin—
2[ 2 2}

. X
SlnE ¥
= =to—
X g2
COS —
2

b)

2sinx—sin2x  2sinx—2sinxXcosx _

2sinx +sin2x 2sinx+ 2sin xcosx
_ 2sinx(1-cosx)

~ 2sin x(1+ cosx) N

X . aX
2sin’ = sin? =~

2coszg coszg 2




6) Figure without the use of mathematical tools : tg7°30 =?

Solution:

S . . a sina
The idea is to use just proven equality: tg—=——
2 l+4cosa

: 15° sin15°
So: tg7°30 =t =
& & 2 l+cosl5’
Now , we have to find sin15° and cos15°
sinlS”:sin30 = = 2-+3 sinl5° =
2 4

This is true, but it's a little complicated......
This can be done in more convenient way:

sin15% =sin(45° —30?) =sin45° cos 30° —cos45° sin 30° =

V23 V21 V263-n

2 2 2 2 4
cos15° =cos(45° —30?) = cos 45’ cos 30° —sin45° sin 30° =
V243 21 V2B
2 2 2 2 4
V2(V3-1)
tg7°30 = ’
¢ V2(V3+1
1+
4
1g7°30 = M = double rationalization (see in the root)

J6+42+5
tg7°30 =6 -3 +~/2 -2



7 If tg%zt,calculated sinx, cosx and 7gx using t.

Solution:

This will be a replasement in trigonometric integrals, so pay attention!

. X
Sin—
2 X

X X
sin x 2sin— cos — COSE
sinx = = 2 2 _
L, X X .
sin’ 5 +cos’ 5 sin? >
co 5 +1
cos’ =
X
Yy oy
- X 2 - 2
e X 41 " +1 1+t
2
sin® =
co 5 1-
cos’ = —sin® = cos’ =
COS X 2
COSX = = .
sin® = 4+ cos® = sin® =
co 5 +1
cos’ =
2 X
_1 tg ) 1=
_ f=—
l+tg2 1+1¢
2t




8) Calculate sin160 —9

cos* 40° —sin* 40°

Solution:

sin160° sin160°

cos* 40° —sin* 40° (cos” 40° +sin” 40°)(cos” 40° —sin* 40°) -

1

sin 160°
cos” 40° —sin” 40°
sin160°  2sin80° cos80”
cos80° ;95’80/0

= {this is down formula cos’—sin” x = cos 2x }

=2sin 80°




