Transformacija zbira i razlike trigonometrijskih funkcija u proizvod i obrnuto

Formule su:

. . . a+ o—
1. sina+sin f=2sin ﬂcos P

2 2
2. sina—sinﬂ:2cosa+ﬂsina_ﬂ
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3. cosa+cosﬂ=2cosa+ﬂcosa;ﬁ
4. cosa—cosﬂ:—ZsinOH'Bsina;'B
in(a +
5. tgaitg,b’:—sm(a_ﬁ)
cosacos f
in(a +
6. ctgaictgﬁzw
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)]
Primeri :

1) Transformisati u proizvod

a) sin20” +cos 50°

b) sin56° —cos56°

V) sina —sin

a) sin20” +cos50° =(posto nam formula za zbir sinusa i kosinusa, upotrebom veza u I
kvandrantu, prebaci¢emo: cos50° =sin40”)

=sin 20° +sin 40° = 2sin 20 ;40 cos 20 ;40

=2sin30° cos(—10°)
=2sin30° cos10’

:2%c0510” =cos10°



b)
sin56° —cos56° =
=sin56° —sin 34°
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=2c0s sin
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=2c0s45°sinl1°
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v)

sing —sin f =

. . T
=Simao —Ssin E—CX

T .
=2cos—sIn
4

2
V2 ( ;zj
=2-—sin| a ——
2 4
= ZSin(a—zj
4

2) Dokazati da je:

a) sin15°sin75° =0,25

b) cos135° cos45° =-0,5

sin15°sin 75° = %[sin(lS" +75%) +sin(15° =75°) |

= %[sin 90° + sin(—60”)] pazi: sinx je neparna funkcija sin(-x) = -sinx

= %[sin 90° —sin 60° }



b)
cosl35°cos45”:r%[cosﬂ35“——45°)+cosﬂ35°—%45”)]

= 1 c0s890” +cos180°
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=—[0-1]=—==-0,5
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3) Izracunati

a) sind5x sin3x=?

b) cos > cos X cos Y =2
2 3 4
a)
sinSxsin3x = %[cos(Sx —3x)—cos(5x+ 3x)]
1
=—[cos2x —cos 8x]
2
b)
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COSECOSECOSZ = ( grupiSemo prva dva na koja ¢emo upotrebiti formulu, a cos— neka

saCekal)
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4) Dokazati da je : a) sin20° -sin40° -sin 80 =

o | &5

b) cos10° cos50° -cos 70° :%

ReSenje:

a) sin20” -sin40° -sin 80 = upakujemo prvi i treéi Cinilac po formuli.
sin 20 -sin 40° -sin 80" = (sin 20° -sin80”) - sin 40° = %[cos(20° ~80°)—co0s(20° +80")]-sin 40°
= 1 [cos 60° —cos100° ] sin 40°
2
|| 0 ) 0 o . || 0
= Esm 40 5 cos100° | —> {Znamo da je —cos100° =cos80°,paje } = Esm 40 E+ cos 80
1. ., 1. 0
=—s1n40° +—sin40° cos 80
4 2
1. ., 1|1 . 0 0
=—sin40° +—| —(sin120° +sin(—40"))
4 212

= isin 40° + i (sin120? —sin40%)

:j/sm/(rw%smuo"j;m
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b)
Pa ovo je ustvari isti zadatak!

Zasto?
cos10° =sin 80°

c0s50° =sin40°

cos70° =sin 20°

Dakle cos10”-cos50° -cos70° je isto ?3



5) Transformisati u proizvod sin x +sin y+sinz, ako je x+ y+z=7x
ReSenje:

sinx+sin y+sinz =

sinx +sin y+sin[z—(x+y)]=

xX+y X—=y

. . . . . . . . .a o«
sin x +sin y +sin(x+ y) — Upotrebimo sin x +sin y = 2sin COST 1sinag=2 SIHECOSE

. X+ - . X+ + IV
2sin Y cos T 4 ZSmucos% = Izvucemo zajednicki 2sin Ty
. X4y X—y x+y
2sin 5 [cos 5 +cos 5 ]=Sad formula za cosa+cos/f
2sin2 Yy 4

-2-cos£-cos—:
2 2

.oX+ X
4sin ycos—coslz

Ty

" .X
transformiS$emo sin

+ . T—z
Y —sin
2

sin > = sin| Z—Z | =sin| 90° - Z | = cos = po formuli za veze u |
2 2 2 2

kvandrantu.

. . . X z . .y
Dakle: sinx +sin y+sinz =4cos— cos 2 cos— Simpaticno, zar ne?

6) Dokazati da je:
sin495° —sin 795° +sin1095° =0

ReSenje:

Najpre ¢emo ove uglove prebaciti u I kvadrant, da nam bude lakse!

sin 495° =sin(495° —360”) =sin135° = cos 45°
sin 795° =sin(795—-2-360") =sin 75° = cos 15’
sin1095° =sin(1095° —3-360") =sin15°
Znaci sada imamo:
cos45” —cos15° +sin15° = na prva dva ¢lana upotrebimo formulu...

—2sin45 ;15 sin45 ;15 +sinl5° =

—-2sin30?sin15° +sin15° =

—2%sin15" +sin15° =—sin15° +sin15° =0



7) Dokazati da je:
tg9° —1g27° —tg63° +1g81° =4

ReSenje:

PregrupiSemo prvo ¢lanove:

(tg8 1° +tg9° ) - (tg63" +1g27° ) =imamo formule
sin(81° +9°)  sin(63° +27%)

cos81°cos9’  ¢0s63° cos27°

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

1 1 [ cos81” =sin9”
c0s81°¢c0s9°  cos63° cos27’ cos63° =sin27°

1 1 2
; —— =| dodamo —
sin9? cos9° sin27°cos27° 2
- 2 —— 2 =(sin2a =2sina cos )
2sin9° c0s9’ 2sin27°cos27°
2 = (zajednicki)

sin18”  sin54°

2(sin 54° —sin18°)
sin18° sin 54°

54° +18° i 54° —18°

=(gore formula)

2-2cos

2 = 4cos36"5i—n/l’§_4cos36" _4;9536/":

sin 18 sin 54° - Msin 54° B
5) Izracunati sin36° bez upotrebe tablica.

ReSenje:

Znamo da vazi veza u I kvandrantu:

sin36° = cos 54°

odnosno sin2-18° =cos3-18°

-

formula za sin 2o imamo: sin 2a = 2sin ¢ cosa a formula za cos3a smo izveli

(pogledaj) cos3a =4cos’ @ —3cosa . Upotrebimo ih:

sin2-18° =2sin18° cos 18’
cos3-18° =4cos’18° —3cos18’



Pa je:
4¢0s’18° —3cos18° =2sin18° cos18’

(sve podelimo sa cos18°)
4c0s*18° —3=2sin18’
(onda je sin*18° +cos* 18" =1=> cos’18° =1—-sin"18")

4(1-sin’18)—3—2sin18" =0
4—4sin’18—-3-2sin18° =0
4sin*18+2sin18°—-1=0

(uzmimo smenu sin18° =¢)

4t +2t-1=0
22320 2x2J5 _2(-1245)
b2 8 8 8
—1+4/5
12 = 4
~1+4/5
t1=
4
—1-+5
t2=
4
sin18":E

Nadjimo sad cos18’

sin®18° +cos’18° =1

2
cos®18° :1—[E]

4
005218”:1—L\/§+1
16
o 1g — 16=6+2V5
16
ot 18 = 10 2V5
16
. 10+245
cosl®’ =,[——
16
10+ 25

cosl8’ =



Zamenimo dobijena reSenja i malo prisredimo:
sin36° =2sin18’ cos18’

51 4104245
4 4

(ubacimo J5-1 pod koren)

= 8(10+2\/§)

sin36’ =2

sin36° =

sin36° = \/

(5-2v5 +1J10+245)
3

\/(6—2\/3)(10+2«/§)

~/60+1245-204/5 20

sin36° =
8

40 -85

sin36° = ——

sin36° =




