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Opgave:

Vis fglgende trigonometriske identiteter:

a. (1-cot22°)(1-cot23°)=2
1 1 1 1

c0s6° + sin 24° + sin48° = sin12°

c. tan374° =6+3-2-2 .

Besvarelse:

a. Vi skal vise, at
(1 - cot22°)(1 - cot23°) =2

1. metode.
Vi far, at
- (1. V(1 - oy — [1_C€0s23%) (, c0s22°
k= (1 - cot22°)(1 - cot23°) [1 Sin 23°j (l Sin 220)

_ sin23°—c0s23° sin22° —cos22°

B sin23° sin22°
Nu geelder, at

sinx - cosx = +/2 -sin(x — 45°) ,

sa vi far

_ J2-5in(23° - 45°) /2 -sin(22° — 45°)
- sin23°-sin 22°
_ 2-sin(—22°) -sin(—23°) 9
sin 23°-sin 22°

k

| almindelighed gelder, at hvis x +y = 45°, sd er (1 - cotx)(1 - coty) = 2.

2. metode.
Additionsformlerne for cot giver

cot22°-cot23° —

1_ o oo o
COT27° roota3e — Cot(22°+23°) = cot45° =1,

Sa
cot22°-cot23° - 1 = cot22° + cot23°

& -1-cot22° - cot23° + cot22°-cot23° =
< 1-cot22° - cot23° + cot22°-cot23° =2
< (1-cot22°)(1-cot23°)=2.
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b. Vi skal vise, at
1 1 1 1

c0s6°  sin24° sin48° sinl12°

1. metode.

Vi omskriver ligningen saledes:
1 1 1 1 1 1 1

1

+

c0s 6° sin 24° + sin48° ~ sin12° < 5inge° + sin48°  sin12°  sin24°

sin48°+sin96° _ sin 24° —sin12°
Sin96°-sin48°  sin12°-sin 24°

sin48° + 2sin48°cos48° _ 2sin12°c0s12° —sin12°

sin96° - sin 48° sin12°-sin 24°
1+2co0s48° 2cosl2°-1
sin96°  sin24°

& SiN24° +2c0s48°-sin 24° = 2c0s12° -sin 96° — sin 96°
< sin24° + (sin(48°+24°) - sin(48°-24°)) = (sin(96°+12°) + sin(96°-12°)) - sin96°
& sin72° =sin108° + sinB84° - sin96°

og dette er sandt, fordi
sin72° =sin108° og sin84° =sin%6° .

2. metode.

Vi omskriver s&dan:
1 + 1  sin24°+c0s6° _ sin24°+sin84°
C0S6°  sin24°  c0s6°-sin24° ~ co0s6°-sin 24°

_ 2-sin54°-co0s30° sin54° cos 36°
~ I(sin18°+sin30°) =243 sin18°+1 "~ =2J3- sin18°+ 1"

Tilsvarende er
1 N 1  sin48°-sin12°  sin48°—sinl2°
sin12° © sin48°  sin12°-sin48° 1 (cos36° - cos60°)

_ _2-c0s30°-sin18° _ ﬁﬂ
1 (cos36° - cos60°) cos36°—1°

Vi skal altsa vise, at

cos 36° sin18°

= - eller cos®36°—4c0s36°=sin’18° + 4sin18°.

sin18°+4  €0s36° -3
Da cos’ = %(1 + €052X) 0g Sin’x = %(1 - C0S2X) er dette ensbetydende med
$(1+c0s72°) —$c0s36° =4 (1—-Cc0s36°) +4sin18°

& €0S72°—-0836°=5in18°—-c0s36° < c0s72°=sinl8°,

Marts 2006 side 2/3

Matematik




Opgavehjgrnet Redaktgr: Jens Carstensen

hvilket er sandkt.

c. Vi skal vise, at

tan374° =6 +/3-v/2-2 .

Vi skriver sadan:

sin3®  cos(90°- %)  2.cosi%-siniy

cos3°  cos’y  2-cos3-siniF

_ sinB0° —sin45° _ 1\3-142 _\3-\2
sin45° —sin30° %\/E_% \/5—1

= (V3-V2)2+1) =6 +3-2-2.

tan374°=

Der er modtaget 6 besvarelser.
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