Michael Buhlmann

Mathematik-Aufgabenpool
> Trigonometrie | (rechtwinklige Dreiecke)

Einleitung : In einem rechtwinkligen Dreieck AABC mit den Seiten a, b, ¢ und den Winkeln a, (3, y bei y = 90° heil3en a
und b Katheten, ¢ Hypotenuse. Die Kathete, die gegeniiber einem Winkel a oder [ liegt, heilt Gegenkathete (bei Winkel
a Seite a, bei Winkel B Seite b), die Kathete, die an einem Winkel a oder B liegt, hei3t Ankathete (bei Winkel a Seite b,
bei Winkel B Seite a).

Cc

B
Rechtwinkliges Dreieck : Seiten a, b, ¢; Winkel a, B, y=90°

Formelsammlung :

c?=a’+b®*=c=+a’*+b? (Hypotenuse)

Satz des Pythagoras a’=c®>-b%? = a=+/c?>-b? (Kathete)

2

b? =c?-a®* = b=+c?—-a’ (Kathete)

' . sng=2= Gegenkathete g = b _ Ankathete tang =2 = Gegenkathete
EFIQPF;]OWUIS((?Q? ¢ Hypotenuse c Hypotenuse b Ankathete

ezienungen (sinus,
Kosinus, gangens) dng= b _ Gegenkathete cos3 = a _ Ankathete tan = b _ Gegenkathe te

¢  Hypotenuse c Hypotenuse a Ankathete
Winkel a+p=90° a=90°-B B=90°-a
Umfang u=a+b+c
1

Flache A= Py ab
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Aufgabe 1 : Berechne die fehlenden Grof3en im rechtwinkligen Dreieck AABC (Winkel y = 90°, a, b
= Katheten, ¢ = Hypotenuse, Winkel a, B).

Nr. ||Gegeben: ||Grafik:
1 a=6.6cm,a=34.8°

C b A
2 a=4.5cm, 3 =48.6°

B

a C

c”® b A
3 b=95cm, B=77.5°

%M

C b A
4 c=9.8cm, a=40.9°
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5 a=9.2cm,b=9.6cm

6 c=5.1cm, a=655°

7 c=6cm,p=12.4°

8 c=59cm,B=13.8°

9 b=3.7cm, a=49.9°

]
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10 a=18cm,b=1.8cm

B

c* 5 A

Vorgehensweise : Zur Ermittlung der fehlenden Grof3en beim rechtwinkligen Dreieck ist die obige Formelsammlung
anzuwenden.

Lésungen :

INr.||Gegeben: '|Losungen |
1 |a=6.6cm a=348" |[a=6.6cm, b=9.5cm, c=116cm, a=234.8° B =55.2°
2 |a=45cm p=486° |[a=45cm,b=5.1cm,c=6.8cm, a=414° B =48.6°
3 |[b=95cm p=775° |a=21cm b=9.5cm, c=9.7cm, a=125° B = 77.5°
EHC =9.8cm, a =40.9° ||a =6.4cm,b=7.4cm,c=9.8cm, a=40.9°, 3 =49.1°
5 |a=9.2cm b=9.6cm|[a=9.2cm, b=9.6cm, c=13.3cm, a =43.8° B = 46.2°
EHC =5.1cm, a=65.5° ||a =46cm,b=21cm,c=51cm, a=655° 3 =24.5°
|c =6cm, 3 =12.4° ||a =59cm,b=13cm,c=6cm,a=77.6° 3 =12.4° |
|c =5.9cm, 3 =13.8° ||a =57cm,b=14cm,c=59cm, a=76.2°, (3 =13.8°
9 |b=37cm a=49.9° |[a=4.4cm, b=37cm, c=57cm, a=49.9° B =40.1°
10/a=1.8cm,b=18cm|[a=18cm b=18cm,c=25cm, a=45°,p=45 |

Aufgabe 2 : Berechne die fehlenden Grof3en im rechtwinkligen Dreieck AABC (Winkel y = 90°, a, b
= Katheten, ¢ = Hypotenuse, Winkel a, B).

|V0rgaben |
|a =8.2cm,a=68.1° |
2 |b=9cm,a=201° |
|b =6.4cm,c=11.6cm |
4 |a=85cm, p=206" |
5 [a=15cm,c=93cm |
6 |c=95cm,p=11° |
|a =5.1cm,B=12.2° |
|b =7.6cm, a=41.4° |
9 |c=95cm,p=741> |
I
|
|
|
|
|
|
|
|
|

|c =8.5cm,a=27.2°
|c =3.8cm, B =32°
|b =5.1cm,c=6.7cm
|b =7cm,a=48.1°
14|b=35cm, a=69°
|c =5.1cm,a=34.6°
|b =22cm,a=755°
|a =9.7cm,c=10cm
18|a=5.9cm, a=50.3°
|a =8.6cm,b=9.7cm
20 |b=9.3cm, a=30.6°
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Vorgehensweise : Zur Ermittlung der fehlenden Grof3en beim rechtwinkligen Dreieck ist die obige Formelsammlung

anzuwenden.

Lésungen :

INr.| [ Vorgaben ||Losungen |
1 |a=82cma=681" |a=8.2cm,b=3.3cm, c=88cm, a=681°p=219°
2 |b=9cema=201° |[a=3.3cmb=9cm,c=9.6cm a=20.1° 3 =69.9° |

|b =6.4cm,c=11.6cm ||a: 9.7 cm

,b=6.4cm,

c=11.6 cm, a =56.6°, 3 = 33.4°

4 |[a=85cm, p=206°

||a =8.5cm

,b=3.2cm,

c=9.1cm, a=69.4° B =20.6°

|a: 1.5cm,c=9.3cm ||a: 1.5cm

,b=9.2cm,

c=9.3cm, a=9.3°, 3 =80.7° |
|

EHC =9.5cm, B =11° ||a =9.3cm,b=1.8cm,c=9.5cm, a=79° B =11°

7 |la=5.1cm p=122° |la=5.cm,b=11cm,c=5.2cm, a=77.8° B =12.2°
8 |b=7.6cm a=41.4 |[a=6.7cm, b=7.6cm,c=10.1cm, a=41.4° B =48.6°
9 |c=95cm,p=741° |la=2.6cm b=9.1cm, c=9.5cm, a=159° B =74.1°
10/lc=85cm,a=27.2° [[a=3.9cm,b=7.6cm,c=85cm, a=27.2°, B =62.8°

11][c=38cm,p=32°

|la=3.2cm

,b=2cm,c=3.8cm, a=58°B=32° |

12|b=5.1cm,c=6.7cm |a=4.3cm

,b=5.1cm

c=6.7cm, a=40.1°, B =49.9°

13|b=7cm, a=48.1°

|la=7.8cm

,b=7cm,c=10.5cm, a=48.1°, 3 =41.9°

|b:3.5cm,a:69° ||a:9.1 cm,b=3.5cm,c=9.7cm, a=69° B =21° |
|c =5.1cm, a=34.6° ||a =29cm,b=4.2cm,c=51cm, a=34.6° 3 =55.4°
|b =2.2cm,a=755° ||a =85cm,b=2.2cm,c=8.8cm, a=755° @ =14.5°
|a:9.7cm,c:100m ||a:9.7cm,b:2.60m,c:100m,a:75°,[3:15° |
|a =5.9cm, a=50.3° ||a =59cm,b=4.9cm,c=7.7cm, a=50.3°, 3 =39.7°
|a =8.6cm,b=9.7cm ||a =8.6cm,b=9.7cm,c=13cm, a =41.6°, B = 48.4°
20|b=9.3cm, a=30.6° |la=5.5cm, b=9.3cm,c=10.8cm, a=30.6° B =59.4°

Aufgabe 3 : Berechne die fehlenden Grof3en im rechtwinkligen Dreieck AABC (Winkel y = 90°, a, b

= Katheten, ¢ = Hypotenuse, Winkel a, ().

|V0rgaben

1 |la=19.9dm, a=56.8°

2 |a=5dm,a=376°

3 |c=19.4dm,p=53.4°

4 |la=17.7mm, a=47.2°
5 |a=16.5cm, b=17.5cm
6 |b=84cm,p=345°
|a =8.3mm, b=14.5mm
8 |lc=20.6cm, a=436°
EHa =6.5mm, B =70.6°

|
|
|
|
|
|
|
|
|
|
|b =11.9mm, c=18.7 mm |
|
|
|
|
|
|
|
|
|
|

|c =21.3m, a=58.6°
12]lc=19.4 mm, p =55.9°
13][a=17.5m, a=41.8°
14|b=13.3mm, g =35.4°
15||b = 19.3 dm, B = 66.2°
|c =25.1mm, B =48.9°
|b =8.8mm, c=10.9 mm
|a =18.7 mm, B = 36.4°
19][c=22.6cm, p=32.9°

20 |b = 11 dm, ¢ = 16.2 dm
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Vorgehensweise : Zur Ermittlung der fehlenden Grof3en beim rechtwinkligen Dreieck ist die obige Formelsammlung
anzuwenden.

Ldsungen :

INr.| [ Vorgaben '|Losungen |

1 |[a=19.9dm,a=56.8° |[a=19.9dm, b=13dm,c=238dm, a=56.8°,p=33.2° |

2 |a=5dm, a=37.6° |la=5dm, b=6.5dm, c=82dm,a=237.6°p=52.4° |
|

3 |[c=19.4dm,p=534° |[a=11.6dm, b=156dm,c=19.4dm, a=36.6° B =53.4°

4 |[a=17.7mm,a=472° |[a=17.7mm,b=16.4 mm, c = 24.1 mm, a = 47.2°, B = 42.8°
5 |la=16.5cm b=175¢cm |[a=16.5cm,b=17.5cm, c=24.1cm, a=43.3°, =46.7° |
6 |b=84cm p=345  |[a=122cm,b=84cm, c=148cm, a=55.5° =345 |
7 |la=83mm,b=145mm |[a=83mm,b=14.5mm,c=16.7 mm, a =29.8°, B = 60.2°
8 |lc=20.6cm, a=436° |[a=14.2cm,b=14.9cm, c=20.6cm, a=43.6° B =464 |

9 |la=6.5mm,p=706° |[a=65mm,b=185mm,c=19.6 mm, a=19.4°, B =70.6°

10]lb=11.9mm, c = 18.7 mm |[a = 14.4 mm, b = 11.9 mm, ¢ = 18.7 mm, a = 50.4°, B = 39.6°
11][c=21.3m, a=586° la=18.2m,b=11.1m,c=21.3m, a=58.6°,  =31.4° |
12|[c=190.4mm,p=56.9° |[a=10.9mm, b=16.1mm,c=19.4mm, a=34.1° B =55.9°
13|[a=17.5m,a=418°  |[a=17.5m,b=19.6m,c=26.3m, a=418°p=482° |

14|b=133mm,p=354° |[a=187mm,b=133mm,c=22.9mm, a=546° B =35.4°
15|b=19.3dm,p=66.2° |[a=85dm, b=19.3dm,c=21.1dm, a=23.8°,B=66.2° |
|c =25.1mm, B =48.9° ||a =16.5mm, b =189 mm,c=251mm, a=41.1° (3 =48.9°
|b:8.8 mm, ¢ = 10.9 mm ||a:6.5 mm, b =8.8 mm, ¢ =10.9 mm, a = 36.5°, § = 53.5° |
18|la=18.7mm,p=36.4° |[a=18.7mm, b=13.8mm, c=232mm, a=53.6° B =36.4°
19]lc=226cm, p=329° |[a=19cm,b=123cm,c=22.6cm, a=57.1°, =32.9° |
20|b=11dm,c=16.2dm |[a=11.9dm, b=11dm,c=16.2dm, a=47.3",p=42.7° |

Aufgabe 4 : Berechne die fehlenden Grof3en im rechtwinkligen Dreieck AABC (Winkel y = 90°, a, b
= Katheten, ¢ = Hypotenuse, Winkel a, B, A = Flacheninhalt, u = Umfang).

|Nr. ||Gegeben: ||Grafik: |
1 c=11.2cm, B =36.3°

B

2 b=8cm,c=9.4cm
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3 c=7.6cm,a=81.7°

B

a [

Cp A
4 b=7.8cm,B=57.9°

B

a C

C b A
5 a=4.2cm, 3 =24.3°

B

a C

C b A
6 c=6.8cm,B=311°

B

a C

C b A
7 c=6.4cm,a=280.1°

B

a C

C Ty A
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8 a=34cm,c=7.7cm

4]

9 b=77cm,B=38.7°

10 b=59cm,a=22.1°

c 5 A

Vorgehensweise : Zur Ermittlung der fehlenden Grof3en beim rechtwinkligen Dreieck ist die obige Formelsammlung
anzuwenden.

LOsungen :

|Gegeben: ||L('jsungen |
1 ||[c=11.2cm,B=36.3°|la=9cm, b=6.6cm,c=11.2cm, a=53.7°, = 36.3°, A= 29.7 cm? u = 26.8 cm
2]l

2 |[b=8cm,c=9.4cm |a=4.9cm,b=8cm,c=9.4cm,a=2315°pB=>585°A=19.6cm’ u=223cm
2] |

3 |lc=7.6cm,a=817" |a=7.5cm,b=1.1cm,c=7.6cm,a=817°p3=83°A=41cm’ u=16.2cm
| | B |
4 |b=78cm p=57.9° |[a=49cm b=7.8cm,c=9.2cm, a=321°B=57.9°, A=19.1cm’ u=21.9cm|
5 |la=4.2cm, =243 |a=4.2cm,b=1.9cm,c=4.6cm, a=65.7° p=24.3°>, A=4cm? u=10.7cm

5 || | |
6 |c=6.8cm,p=311° |[a=5.8cm,b=35cm, c=6.8cm, a=589° p=31.1° A=10.2cm’ u=16.1cm|
7 llc=6.4cm, a=80.1° |[a=6.3cm,b=11cm,c=6.4cm, a=80.1°,B=9.9°,A=35cm’u=138cm |
8 |[a=3.4cm,c=77cm|a=34cm b=6.9cm,c=77cm a=26.2°,3=63.8°,A=117cm’ u=18cm |
9 |[b=77cm p=387° |[a=9.6cm,b=7.7cm, c=123cm, a=51.3°, f=38.7°, A= 37 cm’, u=29.6 cm |
|b =59cm, a=221° ||a =24cm,b=59cm,c=6.4cm,a=221°B3=67.9°, A=7.1cm’ u=14.7cm |

Aufgabe 5 : Berechne die fehlenden Grof3en im rechtwinkligen Dreieck AABC (Winkel y = 90°, a, b
= Katheten, ¢ = Hypotenuse, Winkel a, B, A = Flacheninhalt, u = Umfang).

NI/ Vorgaben |
1 |c=7.4dm, a=645 |
|a=7cm,b=4.6cm |
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|b =3.4mm, a=16.4°
4 |b=6.3dm,c=7.3dm
|b =3.9mm, c=4.4mm

EHb =lcm,a=785°

|
|
|
|
7 |c=11.9dm,p=402° |
|
|
|
|
|

|b =7.2cm,c=7.5cm
EHa =2.3mm, a=62.4°
10/b=39m,c=56m
11|a=83m,B=316°
12][a=3.8dm, a=26.3°
|a =6.1mm, b=53mm |
|a =7.3mm, c=9.6 mm |
15|b=4.6cm, =333 |
16/[c=5.4cm, p=25.1°

17|b =9.6 dm, ¢ = 12.2 dm

|
|
18/b=2.6mm,a=61° |
|
|

19|b=1mm,p=96°
|a =7.4cm,a=43.9°

Vorgehensweise : Zur Ermittlung der fehlenden GrofRen beim rechtwinkligen Dreieck ist die obige Formelsammlung
anzuwenden.

LOsungen :

|Vorgaben ||L('jsungen |
1 |lc=7.4dm a=645 |[a=6.7dm b=3.2dm,c=7.4dm, a=645 =255, A=107dm’ u=173dm |
2 |a=7cm,b=46cm |[a=7cm,b=4.6cm, c=8.4cm, a=56.7°p=333°A=16.1cm? u=20cm |
3 |b=34mm,a=16.4° |la=1mm,b=3.4mm, c=35mm a=164° =736 A=17mm’u=79mm |
4 |b=6.3dm,c=7.3dm |[a=3.7dm,b=6.3dm,c=7.3dm, a=30.4°,3=59.6°, A=117dm% u=173dm |
5 |b=39mm,c=44mm|a=2.1mmb=39mm c=44mm, a=283B=617°,A=41mm’ u=104mm |
6 |b=1cm,a=785 |la=49cmb=1cm,c=5cm, a=785°p=115°A=25cm’ u=10.9cm |
7 |lc=11.9dm,p=402° |[a=9.1dm, b=7.7dm, c=11.9dm, a=49.8°, p=40.2°, A=35dm’, u=287dm |
8 |[b=72cm c=75cm |[a=2.2cm,b=7.2cm,c=75cm, a=17°,p=73°, A=7.9cm’ u=16.9cm |
EHa =2.3mm, a=62.4° ||a =23mm,b=1.2mm,c=2.6mm,a=624° B =27.6°,A=14mm’ u=6.1mm |
|b:3.9m,c:5.6m ||a:4m,b:3.9m,c:5.6m,a:45.7°,[3:44.3°,A:7.8m2,u:13.5m |
|
|
|
|
|
|
|
|
|
|

11]a=83m,p=316° [[a=83m,b=51m,c=9.7m a=584°p=31.6°A=21.2m%u=23.1m
12|la=3.8dm,a=26.3° |[a=3.8dm,b=7.7dm,c=8.6dm, a=26.3°B=63.7°A=14.6dm’ u=20.1dm
|a =6.1mm, b=53mm ||a =6.1mm,b=53mm,c=8.1mm,a=49°, B=41° A=16.2mm?% u=19.5mm
|a =7.3mm,c=9.6 mm ||a =7.3mm,b=6.2mm,c=9.6 mm, a=49.7°, f=40.3°, A= 22.6 mm’, u=23.1mm
15|b=4.6cm, p=333" |[a=7cm,b=4.6cm, c=84cm, a=56.7°p=333°A=16.1cm? u=20cm
16/[c=5.4cm,p=251° |[a=4.9cm,b=23cm,c=5.4cm, a=649°B=251° A=56cm’u=126cm
17]lb=9.6dm, c=12.2dm |[a=7.5dm, b=9.6 dm, c = 12.2dm, a = 38°, B = 52°, A = 36 dm”, u = 29.3 dm
18|b=2.6mm,a=61° |[a=4.7mm,b=2.6mm, c=54mm, a=61°p=29°A=61mm?u=12.7mm
19]b=1mm,p=96° la=5.9mm, b=1mm,c=6mm,a=80.4°6=9.6°A=3mm’ u=12.9mm
20|[a=7.4cm a=439° |[a=7.4cm,b=7.7cm, c=10.7cm, a=43.9° B =46.1°, A=285cm’ u=25.8cm

Aufgabe 6 : Berechne die fehlenden Grdof3en im rechtwinkligen Dreieck AABC (Winkel y = 90°, a, b
= Katheten, ¢ = Hypotenuse, Winkel a, B, A = Flacheninhalt, u = Umfang).

|V0rgaben |
1 |c=37mm,a=134° |
|
|

|a =6.2mm,B=77.2°

3 |lb=24.5dm, c=32.9dm
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4 |b=33.7dm,a=33.7°
5 |b=9.9m, a=523°
EHa =5.7dm, c=39.5dm
|a =7.8dm,c=18.6dm
8 |a=229m,b=208m

EHC =33.5mm, a=13.8°

|
|
|
|
|
|
|a=7dm,[3=65.8° |
|
|
|
|
|

11|b=34.3m, =583
|a =5mm, c=19.6 mm

|a =17.6dm, c=29.9dm
14 |a =16 dm, b =22.1 dm
|c =10.6 m, a =53.5°
16][a=18.9dm, c=32.2dm |
17]a=11.8cm,b=20.9cm |
18|b=322cm,p=70.8" |
19]c=36.7cm,p=49.6° |
20|b=288m,c=293m |

Vorgehensweise : Zur Ermittlung der fehlenden GrofRen beim rechtwinkligen Dreieck ist die obige Formelsammlung

anzuwenden.

Lésungen :

\Vorgaben '|Losungen

1 |lc=37mm,a=134° |[a=8.6mm, b=36mm,c=37mm, a=13.4° B =76.6°, A= 154.8 mm’ u =81.6 mm

2 |la=6.2mm,p=77.2° |[a=6.2mm, b=27.3mm, c=28mm, a=128°p=77.2°, A=846mm’ u=6L5mm

3 |[b=245dm, c=32.9dm |[a=22dm, b=24.5dm, c=32.9dm, a=41.9°, B = 48.1°, A=269.5dm’ u=79.4dm

4 |[b=337dm,a=337° |[a=225dm, b=33.7dm,c=40.5dm, a=33.7°, B =56.3° A=379.1dm? u=96.7 dm

5 |[b=9.9m, a=52.3° la=12.8m,b=9.9m,c=16.2m, a=52.3°, B =37.7°, A=63.4m* u=389m

6 |[a=57dm,c=395dm |[a=5.7dm,b=39.1dm, c=39.5dm, a=8.3°, p=81.7°, A= 111.4dm? u=84.3dm

7 |a=7.8dm,c=186dm |[a=7.8dm, b=16.9dm,c=186dm, a=24.8° B =65.2°, A=65.9dm? u=43.3dm

8 |la=229m,b=208m |[a=22.9m, b=20.8m,c=30.9m, a=47.8°p=42.2°,A=238.2m" u="746m

EHC =33.5mm, a =13.8° ||a =8mm, b=325mm, c=33.5mm, a=13.8° B =76.2°, A=130 mm? u =74 mm

110|a=7dm, B = 65.8° la=7dm, b=15.6dm, c=17.1dm, a=24.2°, B = 65.8°, A = 54.6 dm? u = 39.7 dm

11]b=343m,p=583" |[a=21.2m,b=343m,c=40.3m, a=317° B =58.3", A=363.6m" u=958m

12]la=5mm,c=19.6mm |[a=5mm, b=19 mm, c=19.6 mm, a =14.7°, B = 75.3°, A= 47.5 mm? u = 43.6 mm

13|[a=17.6 dm, c =29.9.dm |[a=17.6 dm, b = 24.2 dm, c = 29.9 dm, a = 36°, B = 54°, A = 213 dm?, u = 71.7 dm

14|[a=16dm, b=221dm |[a=16dm, b=22.1dm, c=27.3dm, a=35.9° ="54.1°, A=176.8dm’, u=65.4 dm

15|[c=10.6m,a=535° |[a=85m,b=6.3m,c=10.6m, a=53.5°, B =36.5° A=26.8m’° u=254m

116|[a=18.9dm, c=32.2dm |[a=18.9dm, b =26.1dm, c =32.2dm, a = 35.9°, = 54.1°, A = 246.6 dm?, u = 77.2 dm

17|[a=11.8cm, b=20.9cm |[a=11.8 cm, b=20.9 cm, ¢ = 24 cm, a = 29.4°, § = 60.6°, A = 123.3 cm?, u =56.7 cm

18|b=322cm,p=70.8 |[a=11.2cm,b=32.2cm,c=34.1cm, a=19.2°, f =70.8° A =180.3 cm? u=77.5cm

19|/c=36.7cm, p=49.6° |[a=23.8cm, b=28cm, c=36.7 cm, a=40.4°, B = 49.6°, A =333.2cm’ u=88.5cm

20|b=28.8m,c=20.3m |[a=55m,b=288m,c=29.3m, a=10.8° B=79.2°,A=79.2m’ u=63.6m
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