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Goniometrie

1. Trigonometrische Funktionen im rechtwinkligen
Dreieck

mit a = Gegenkathete, b = Ankathete und ¢ = Hypothenuse

; -1 -1 : -1

sina = a-c csca = c-a”t = (sina)
_ - -1

cosa = b-c! seca = c-b' = (cosa)
- _ -1

tana = a-b7! cota = b-a”! = (tana)

2. Periodizitat der tfrigonometrischen Funktionen

sinp = sin (¢ £ 2nm)
cosp = cos(p+2nm) mit n € N und ¢ in rad.
tanyp = tan (¢ £ 2nm)
cotp = cot (¢ =+ 2nm)

3. Beziehungen zwischen den trigonometrischen
Funktionen desselben Winkels

. tan 1
sing = +yI—cos?p = —~21¥Y = +
+4/1 + tan? ¢ \/1+cot?
—1 —1
cosp = £/1—sin?p = cotgo(iy/l—i—cotQ(p) = i<\/1+tan2<p)

i V1 —cos?
tanyp = 4+ SP 1 - 4+
V1 —sin@ coty cos g
1 — si 2 \
j:\/ st 1 _ 4 _cos

cotyp =

sin ¢ tan g

4. Additionstheoreme

sin (w4 ) = sinacos /[ + cosasin 3

sin(aw — 3) = sinacosf — cosasin 3

cos(a+ ) = cosacosf —sinasin

cos(aw— ) = cosacosf+sinasinf

tan (o« + ) = (tana + tan ) (1 — tanatan )"
tan (&« —3) = (tana —tan ) (1 +tanatan3)"
cot (a+ ) = (cotarcot 3 —1)(cota+ cot )"
cot (o + 3) (cot acot B4 1) (cot B — cot o)™

_o_
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5. Summen und Differenzen trigonomischer Funktio-
nen

sina+sinf3 = 2sin B (o + 6)} cos B (a— ﬁ)}
sina —sin3 = 2cos B (o + ﬁ)] sin B (o — 6)}
cosa+cosB = 2cos [; (a4 ﬁ)] COS [; (o — 5)]
cosa—cos3 = —2sin B (o + ﬁ)} sin [; (a— 5)}
tana +tan 3 = M
cos a cos (3
tana —tan g = M
cos acos 3
cota+cotf = M
sin arsin 3
cota —cotf = —M
sin «vsin 3

= V/2cos (45° — @)
= V/2sin (45° — @)

cosa+sinf = /2sin(45° 4 a)
cosa—sinf3 = /2cos (45° 4 a)

sina+cos’f = 1
9 1
l+tan"a = 5
cos? o
1
l+cot’a = —
sin? «

6. Produkte und Quotienten trigonometrischer Funk-
tionen

sin @ 1
= tangy =
CoS ¢ cot ¢
cos @ 1
- = cotyp =
sin @ tan ¢

tanpcoty = 1

sin (a + B)sin (o — 8) = cos® 8 — cos*

cos (a + ) cos (a — 3)

= cos’ B —sin’a
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1
sinasinff = i[cos(a—ﬁ)—cos(ajtﬁ)]
1
cosacosf = i[cos(oz—ﬁ)+cos(a+ﬁ)]
1
sinacos 3 = g[sin(a—ﬁ)—i-sin(a—i—ﬁ)]
tan a 4 tan 3 tan a — tan 3
tanatanf = ——— =
cot o + cot 3 cot a — cot (3
cot a + cot 3 cot a — cot (3
cotacotf = ——— =
tan a + tan 3 tan o — tan 3
tan a + cot 3 tan o — cot 3
tanacotf = ——M—— ==
cot o + tan (3 cota — tan 3

sinasin fsiny = i[sin(onrﬁ—’Y)Jrsin(ﬁer—a)
+sin(y+a— ) —sin(a+ 3+ 7)]
cosacos fcosy = i[—cos(oz—i—ﬂ—v)—l—cos(ﬁ—l—v—a)
+cos (v +a — ) + cos (a + 37)]
sinasin fcosy = i[—cos(oz—l—ﬂ—v)%—cos(ﬁ%—v—a)
+cos(y+a—[0)—cos(a+B+7))
sin v cos feosy = i[sm(aw—fy)—sm(ﬁﬂ—a)

+sin(y+a — ) +sin (o + 5+ 7))

/. Potenzen von trigonometrischen Funktionen

sin?p = ; [1— cos (2¢)]

sin® o = le [3sin ¢ — sin (3p)]

sintp = ; [cos (4¢) — 4 cos (2¢) + 3]

sin® p = 116 [10sin ¢ — 5sin (3p) + sin (5¢)]
cos?p = ; [1+ cos (2¢)]

cos®p = le [3 cos ¢ + cos (3¢)]

costp = ; [cos (4p) + 4 cos (2¢) + 3]

cos’p = 116 [10 cos ¢ + 5 cos (3p) + cos (5¢)]
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8. Funktionen der einfachen Winkel

1
) ) 2tan (5
sinp = 2sin (%gp) Ccos (%gp) = :I:\/% [1— cos (2¢)] =7 n tanf(l?p)
2
cosgp = cos? (%gp) — sin? (%gp) = 1 - 2sin? (%gp) = 2cos? (%gp) -1
1 — tan? (4
= (?SO) = i\/% [1 4 cos (2¢)]
1 + tan? (%gp)
1
tangp = _om 2%) _ 2 _ 4 [L—cos(2¢)
1 — tan® (%SO) cot (%gp) — tan (%gp) 1+ cos (2¢)
- sin (2¢) 1 —rcos(2yp)
14+ cols (2¢  sin(2¢p)
cot? ( gp) -1 1
_ 2 _ 1 1.\ 1 _ + cos (2¢p)
coby = 2 cot (%90) -2 {COt (?SO) o <2¢)} - 1 —cos (2¢)
_ sin(2¢p) 1+ cos(2y)
1 —cos(2yp) — sin(2yp)
9. Funktion der halben Winkel
o(3) - w5
sin{ 59 ) = 5 Cos
(1 ) — 1 (14 cosy)
cos| 59| = 5 Cos
<1 ) 1 —cosp sin @ 1 —cosp
tan | = | = =T =7
2 1+cosep 1+ cosep sin ¢
- (1<p> I 1+ cosyp __siny _ 1+.cosg0
2 1 —cosp 1 —cosyp sin
10. Funktionen der doppelten Winkel
_ . tan ¢
sin (2¢) = 2sinpcosy T+ tan’s 2
cos (2p) = cos?p —sin®p = 1-—2sin’p = 2cos’p—1 = %ﬁg
_ tan ¢ _ 1
tan (2¢p) = Tty 2ot —tang
cot (2¢) = % = % (cot p — tan )

_5-—
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11. Funktfionen des mehrfachen Winkels

3sin p — 4sin® ¢
4 sin ¢ cos ¢ — 8sin® ¢ cos @
5sin p — 20sin® p 4 16sin® ¢
4cos’® o — 3cosp
8cost o —8cos?p + 1
16 cos® ¢ — 20 cos® ¢ + 5 cos @
Jtanp — tan®

1 —3tan?¢p

4tan @ — 4tan® @

1 — 6tan? ¢ + tan ¢

cot? ¢ — 3 cot
3cot?p —1

cottp — 6ot p + 1
4cot® o — 4dcot
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