Transformation of the sum and differences in product and vice versa

Formulas are:

. . . a+ o—
1. sina+sin f=2sin ﬂcos P

2
2. sina—sinﬂ:2cosa+ﬂsina_ﬂ
2 2
3. cosa+cosﬂ=2cosa;ﬂcosa;ﬁ
4. cosa—cosﬂ:—Zsina;'Bsina;'B

in(a +
5. tgattgf = sin@+p)
cosacos f
in(a +
6. ctgatctgf= M
sina sin

7. sinx-cosy= %[sin(x + y)+sin(x—y)]
8. cosx-siny= %[sin(x + y)—sin(x—y)]
9. cosx-cosy= %[cos(x +y)+cos(x—y)]

10. sinx-siny = —%[cos(x+ y)—cos(x—y)]

1) Transformed into a product:
a) sin20° +cos50°
b) sin56° +cos56°

¢) sina —sin
Solution:

a)

sin 20” + cos 50° = (First we must do: cos50° =sin40°, and then we use formula...)

207 +40° 207 —-40°
oS >

=2sin 30" cos(—10") s (-A)=cos A

=2sin30° cos10°

=sin 20° +sin 40° = 2sin

:2%c0510” =cos10°



b)
sin56° +cos56° =
=sin56° —sin34°

56° +34° . 56° —34°
=2co0S 5 sin

=2sin45°sin11°

=2-%sin11” =25sin11°

sing —sin f =

. . T
=Simnao —sm[a—aJ

2) Prove that

a) sin15°sin75° =0,25
b) cos135° cos45° =-0,5

Proof:
b o . o 1 b o o b o o
sin15°sin75° = 5 [sm(l 59 +75%)+sin(15° - 75 )]
= % [sin 90° + sin(—60° )]

= % [sin 90° —sin 60"]



3) Solve:

Solution:

b)

a)

b)

cos135° cos45° :%[005(135” —45%)+cos(135° +45”)]

= %[cos 907 + coslSO”]

1 1
=—[0-1]=-==-05
Ho-i]--1=-0

a)sin5xsin3x="? b) cos > cos X cos Y =2
2 3 4

sinSxsin3x = %[cos(Sx —3x)—cos(5x+ 3x)]

= %[cos 2x —cos 8x]
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4) Prove that:
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a) sin20” -sin40° -sin80° =

b) cos10? cos50° -cos 70? =

Proof: a)

sin 20° -sin40° -sin80° = On first and third use formula

T T = %[cos 60° —cos100° ]sin 40°

= %sin 40° {—% — coleO"} — —co0s100? = cos80° replace

= lsin 40° +lsin 40° cos80°
4 2 R

Formula

= lsin 40° +l l(sinl20” +sin(—40°)
4 212
r. ., 1 . o
=Zsm40 +Z(sm120 —sin407)

= lsin40” +lsin1200 —lsin40”
4 4 4

343

= isin120" = i? 2
b)

This is actually the same task!
Why?

cos10° =sin 80°

c0s50° =sin40°

cos70° =sin 20°
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So:  co0s10?-cos50° -cos70° = INTERESTING! Is not it?



5) Transform in product:

sinx+siny+sinz, if x+y+z=nx

Solution:

.X
Transform: sin

So:

6) Prove that:

sinx+sin y+sinz =

sin x + siy +sin[z — (x + y)] =

sin x +sin y +sin(x + y) =
| —

Formula

. X+ x— . X+ X+
2sin ycosTy+2smTycos—y=

2

2sinx+y cosx_y+cosx+y =
2 2 2
Formula

-2-cos£-coszz
2

. X+
2Sll’1x Y

. X+ X
4s1nTycos—cosZ:

Ty

sinx+y:sinﬂ_2:sin r_z =sin 90”—i :cosi
2 2 2 2 2 2

Y

. . . X z
Sinx+Ssin y+Sinz = 4COSECOS—COS—

sin 495° —sin 795° +sin1095° =0

Proof:

sin 495° =sin(495° —360°) =sin135° = cos 45°
sin 795° =sin(795-2-360°) =sin 75° = +cos15°
sin1095° =sin(1095° —3-360?) =sin15°

Now we have:

c0s45° —cos15° +sinl5° =

. 45° +15° . 45° -15°
—2sin 5 sin

+sinl5° =
—2sin30°sin15°% +sinl15° =

—2%sin15” +sin15° = —sin15% +sinl5° =0



7) Prove that: (g9° —1g27° —tg63° +1g81° =4
Proof:

(tg8 1° +1g9° ) - (tg63" +1g27° ) = formulas
sin(81° +9°)  sin(63° +27%)

cos81°cos9’ co0s63° cos27°
sin 90 3 sin 90 — (sin90° =1
cos81°cos9’ cos63° cos27°

1 1 _(cosSl" =sin9° J

c0s81°¢c0s9° cos63°cos27’ cos63° =sin27°

1 1 2

. - =|ad —

sin9? cos9° sin27°cos27’ 2
2 2

2sin9° cos9°  2sin27° cos27°
2 2
sin18”  sin54°
2(sin 54° —sin18°)
sin18° sin 54°
2-2cosS4O+180 Sin54"—18” ‘
2 2 _4cos36"§m’l’§_4cos36" 45;056'6/”
sin 18 sin 54° B Msin 54°  sin54° M

=(sin2a =2sina cos )

8) Find sin36° without use of table!

Solution:
We know that:

sin36° = cos 54°
or sin2-18% =cos3-18°

Next , we will use formulas: sin2a =2sinacosa and cos3a =4cos' o —3cosa

So:

sin2-18% =2sin 18’ cos18°
cos3-18° =4cos’18° —3cos18’



4cos’18° —3cos18° =2sin18° cos 18’
(all devide with cos18”)
4cos’18° -3 =2sin18’
(thenis: sin®18+cos’18=1=>cos*18° =1-sin’18")

4(1—sin218)—3—25in18” =0
4sin’ 18 +2sin18°—1=0

(replacement sin18° =¢)

4 +2t-1=0

24420 2445
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1,2

sinl8° =—

cos18°=?

sin?18° +cos*18° =1

2
cos’18° :1—(EJ

4
cos?18° ZI_L\EH
16
cos? g7 = 10-6+2V5
16
cos? g7 = 104275

16



10+2+/5
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J10+245

4
sin36° =2sin18° cos18°

51 A10+2y5
4 4

cosl8’ =

cosl8’ =

sin36° =2

\/(x/g—l)z(10+2ﬁ)

sin36° =

sin36° = \/

8
(5-2v5+1)10+2V5)
8

sin36° = \/(6_2\/51(1044\/5)

_ \/60+12\/§_20\/§_20
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8
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sin36° =

sin36° =

The end



