Michael Buhlmann

Mathematik-Aufgabenpool
> Berechnung von Hohlzylindern

Einleitung : Ein (gerader) Zylinder mit einem Kreis als Grundflache ist durch den Radius r des Kreises mit Durchmesser
d und Kreisumfang u sowie durch die Zylinderh6he h bestimmt, weiter durch die Grundflache G, die Oberflache O, die
Mantelflache M und das Volumen V. Es gilt: d=2r, u=21r, G=mr?, M=2Trh, O=2G+M=2Tr’+21rh, V=Gh=mr?h.

Ein (gerader) Hohlzylinder ist ein aus zwei konzentrischen Zylindern bestehender Kérper mit den Radien ry, r2, r1>rz, und
der H6he h, wobei der Teilzylinder mit dem kleineren Radius aus dem Teilzylinder mit dem gréReren herausgeschnitten
ist. Der Teilzylinder mit groBerem Radius r; hat das Volumen Vi=1r1h und die Mantelflache My=2Trr:h, der andere Teil-
zylinder das Volumen V,=11r2%h und die Mantelfliche Mo=2T1112h, der Hohlz¥linder das Volumen V=V1—-V, und die Oberfla-
che 0=2G+M31+M,, wobei sich die Grundflache G als G=G1—-G, mit Gy=T11r1", Go=1ir5° ergibt.
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Zylinder : Radius r, H6he h

Hohlzylinder : Radien rq, rz, Hohe h

Formelsammlung (Zylinder)

Grundflache, _ _ G
Radius G= 772 r= 7_7_
_d
Durchmesser d=2r r=—
2
: u
Kreisumfang u= 27 u=rd r=—
2n
Mantelflache M =2mrh r :£ h :ﬂ
27h 27T
O=2[G+M =2m?+2mh=2m(r +h)
_O0-M A
Oberflache G= Ty M=0-2[G
2
r:—D+ h—+2 hzg—r
2 4 2 2
Volumen V =Glh=7°h r= /% h:%
2
Radius, Hohe r= ﬂ h= M h :!
M 47N G
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Formelsammlung (Hohlzylinder)

Radien, Hohe

Zylinder mit dem gro-
Reren Radius rp

Zylinder mit dem klei-
neren Radius rz

Gesamtgrundflache

Gesamtmantelflache

Gesamtoberflache

Gesamtvolumen

ry, r2 re>r h
G, =m’ M, =27m;h

V, =G, [h=7m’h
G, =7, M, =2m,h

V, =G, h=7m/h
G=G, -G, = n(rlz _rzz)
M=M,+M,=27(r, +r,)h
0=2G+M =2G+M, +M, =2[(G, -G,) + M, + M,
=2(h+r)r, +2m(h—r,)r, =27(r? +r,h+r,h—r?)
V =V, -V, =G[h=(G,-G,) th=m(r? -r2)h

Aufgabe 1 : Bestimme mit vorgegebenem Radius r und vorgegebener Hohe h den Durchmesser d,
den Umfang u, die Grundflache G, die Mantelflache M, die Oberflache O und das Volumen V des

Zylinders.

Z
I

Gegeben:

r=12.0dm, h=9.3dm
r=73cm,h=12.1cm
r=13.8dm, h=16.0dm
r=7.0mm, h=151mm
r=10.6 dm, h=17.7 dm
r=6.9mm, h=14.8 mm
r=9.4dm,h=10.5dm
r=11.6dm, h=5.2dm

O ||| N|jo|O|bd||W|IIN||F

r=81m,h=11.9m

=
o

r=12.8cm, h=9.8cm

=
=

r=7.3cm,h=7.7cm

[N
N

r=7.4dm,h=8.2dm

(=Y
w

r=59m,h=10.7m
r=8.3dm, h=12.3dm

IS
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r=11.7m,h=13.1m

[y
»

r=13.2mm, h=6.4 mm

=
~

r=7.1dm,h=9.2dm

=
(0]

r=9.4mm, h=16.0 mm

(=Y
©

r=59m,h=195m
20 ||r=5.6m,h=16.2m

Gesucht:

duG, MO,V
duG, MO,V
d,u, G, M, 0,V
d,u, G, M, 0,V
d,u, G, MO0,V
duG, MO,V
duG, MO,V
duG, MO,V
d,u, G, M0,V
d,u, G, M, 0O,V
d,u, G, M0,V
duG, MO,V
duG, MO,V
duG, MO,V
d,u, G, M0,V
d,u, G, M, 0,V
d,u, G,M, 0,V
d,u, G, M, 0,V
duG, MO,V
duG, MO,V

Vorgehensweise : Zur Ermittlung der fehlenden GroR3en ist die obige Formelsammlung fur Zylinder anzuwenden.
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LOosungen :

T N S e =S (I =N N N
| 12.0dm|| 24.0dm || 75.4dm|| 452.4dm?|| 9.3dm|| 7012 dm?|| 1606.0 dm?|| 4207.2 dm’|
| 7.3cm|| 14.6cm|| 45.9cm | 167.4cm?|| 121cm| 555.0cm?| 889.8 cm?|| 2025.7 cm’|
| 13.8dm || 27.6 dm | 86.7 dm|| 598.3 dm? || 16.0 dm | 1387.3 dm?|| 2583.9 dm?|| 9572.6 dm” |
| 7.0mm||14.0mm||44.0 mm | 153.9 mm? || 15.1 mm || 664.1 mm®|  971.9 mm?|| 2324.5 mm’|
| 10.6 dm || 21.2dm || 66.6 dm|| 353.0 dm?|| 17.7 dm | 1178.9 dm?|| 1884.9 dm?|| 6247.9 dm” |
EH 6.9mm| 13.8 mm||43.4 mm | 149.6 mm?|| 14.8 mm || 641.6 mm®|  940.8 mm?|| 2213.7 mm’|
| 9.4dm| 18.8dm| 59.1dm| 277.6dm’| 105dm| 620.2dm?| 11754 dm?|| 2914.7 dm’|
| 11.6dm|| 23.2dm || 72.9dm|| 422.7dm?|| 52dm|| 379.0dm?|| 1224.4 dm?|| 2198.2 dm’|
E“ 81m| 162m|| 509m| 2061m?| 11.9m| 6056m?| 1017.8m*| 2452.8m’|
| 12.8 cm” 25.6 cm” 80.4 cm” 514.7 cmZH 9.8 cmH 788.2 cmZH 1817.6 cmzH 5044.2 cma‘
| 7.3cm|| 14.6cm|| 45.9cm| 167.4cm?|| 7.7cm| 353.2cm?| 688.0cm?|| 1289.1 cm’|
| 7.4dm|| 14.8dm| 46.5dm| 172.0dm?| 8.2dm| 381.3dm?| 725.3dm’| 1410.7 dm’|
| 59m| 118m|| 37.1m| 1004m?|| 107m| 396.7m?| 6155m?| 1170.1m’|
| 8.3dm| 16.6dm| 522dm| 216.4dm’| 123dm| 6415dm’| 1074.3 dm?|| 2662.0dm’|
| 1.7m| 234m|| 735m|| 4301m?| 131m| 963.0m?|| 18232m?| 5633.7m’|
| 13.2 mm | 26.4 mm||82.9 mm||547.4 mm?|| 6.4mm|| 530.8 mm?|| 1625.6 mm® | 3503.3 mm’ |
| 7.1dm|| 14.2dm|| 44.6 dm | 158.4dm?| 9.2dm| 410.4dm?|| 727.2dm?| 1457.0 dm’|
| 9.4mm|| 18.8 mm| 59.1 mm || 277.6 mm?|| 16.0 mm || 945.0 mm?|| 1500.2 mm® | 4441.5 mm’ |
| 59m|| 11.8m| 37.1m| 100.4m?| 195m| 7229m?|| 941.7m?|| 21325m’|
| 56m| 112m|| 352m| 985m?|| 162m| 570.0m*| 767.0m’| 1596.0m’|

Aufgabe 2 : Bestimme mit vorgegebenen Radien ry, r, bzw. Durchmessern d;, d, sowie vorgege-
bener Hohe h die Oberflache O und das Volumen V des Hohlzylinders.

Nr. || Gegeben: Gesucht: Grafik:

1 rr=9.7cm,d,=10.8cm,h=99cm |/r;,d;, G, M, 0O,V ry r
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2 rr=79cm,d,=10.2cm,h=7cm

I2, dll Gl Ml Ol \Y

rz Iy
3 rhr=7.9cm,r,=6.6cm,h=25cm d,, dy, G, M, O,V r ry
4 rr=86cm, r,=4.7cm,h=4.4cm d, dy, G, M, O,V I r4

5 rr=85cm,d,=10.2cm,h=7.2cm

I, dl! Gl My O! \

2 M

)

\ /

il
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6 rr=88cm,d,=14.4cm,h=5.8cm

I2, dll Gl Ml Ol \Y

r2 r1
7 rr=82cm,r,=45cm,h=19cm d,, dy, G, M, O,V ra r
8 ||d;=16.4cm,r,=3.6cm,h=3.8cm |/, dy, G, M, O,V r ’

9 rr=5.0cm,d,=4.6cm,h=6.7cm

I2, dll Gl Ml Ol \Y
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10 ||r;=5.2cm,d,=4.0cm,h=2.8cm r,,dy, G, M, O,V

2

|

11 ||d;=19.6cm,r,=3.8cm,h=5.8cm ||r,d,, G, M, O,V

2

"

12 [|ry=5.9cm, rn=5.1cm,h=25cm dy, d, G, M, 0,V

M

13 ||d;=10.8cm,r;,=2.7cm,h=6.5cm ||r,d;, G, M, 0O,V

2
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14

rr=48cm,r,=2.3cm,h=9.8cm

di, dz, G, M, 0O,V

|
\

U

15

d;=18.0cm,d,=7.2cm, h=9.1cm

r, r, G,M, 0,V

M

16

rr=6.1cm,d,=8.6cm,h=2.8cm

r2, dl! Gl My O! \Y

17

d;=18.4cm,r,=3.5cm,h=4.9cm

l1, d2! Gl My O! \
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18 ||d; =10.8cm,r,=4.6cm,h=8.4cm |/ry,d,, G, M, 0O,V ry r

19 ||rp=5.7cm,rn,=4.1cm,h=7.6cm d, dy, G, M, O,V 3 r

20 |/d;=14.8cm,d,=6.0cm,h=1.6cm ||[r, 1, G,M, O,V r3 r

Vorgehensweise : Zur Ermittlung der fehlenden GréRen beim Hohlzylinder ist die obige Formelsammlung anzuwenden.

Lésungen :

[oe o]

o [ Jlo= lo= Jlo= o= I J{w=  {we v Jl= v |

| 9.7¢cm || 19.4 cm ” 5.4cm || 10.8 cm || 295.6 cm® || 91.6 cm? | 204.0 cm? ” 9.9cm || 603.4 cm® ” 335.9 cm? ” 939.3 cm? || 1347.2 cm? || 2019.4 cm® |
| 7.9¢cm || 15.8 cm ” 5.1cm || 10.2 cm || 196.1cm® || 817 cm® | 114.4 cm? ” 7cm || 347.5cm? ” 224.3 cm? ” 571.8cm® || 800.5cm®|| 800.5cm® |
| 7.9¢cm || 15.8 cm ” 6.6 cm || 13.2cm || 196.1 cm® || 136.8 cm® | 59.2 cm? ” 25cm || 124.1 cm? ” 103.7 cm? ” 227.8cm? || 346.2cm® || 148.0 cm® |
| 8.6 cm || 17.2cm ” 4.7cm || 9.4cm || 232.4cm? || 69.4 cm? | 163.0 cm? ” 4.4cm || 237.8 cm® ” 129.9 cm? ” 367.7cm? || 693.6cm®|| 717.0cm® |

| 8.5cm || 17.0 cm ” 5.1cm || 10.2 cm ” 227.0 cm? || 81.7 cm? ” 145.3 cm? ” 7.2cm || 384.5 cm? ” 230.7 cm? ” 615.2 cm? || 905.8 cm? || 1045.9 cm® |

E“ 8.8cm || 17.6 cm ” 7.2cm || 14.4 cm || 243.3 cm? || 162.9 cm? | 80.4 cm? ” 5.8cm || 320.7 cm? ” 262.4 cm? ” 583.1cm? || 743.9cm?|| 466.5cm? |
| 8.2cm || 16.4 cm ” 4.5cm || 9.0cm || 211.2cm? || 63.6 cm? | 147.6 cm? ” 1.9cm || 97.9 cm? ” 53.7 cm? ” 151.6 cm® || 446.9 cm? || 280.5cm® |
| 8.2cm || 16.4 cm ” 3.6cm || 7.2cm || 211.2cm? || 40.7 cm? | 170.5 cm? ” 3.8cm || 195.8 cm? ” 86.0 cm? ” 281.7cm? || 622.8cm?|| 648.0cm® |
IZ“ 5.0cm || 10.0 cm ” 2.3cm || 4.6cm || 785cm? || 16.6 cm? | 61.9 cm? ” 6.7 cm || 210.5 cm? ” 96.8 cm? ” 307.3cm? || 431.2cm?|| 414.9cm® |
| 5.2cm || 10.4 cm ” 2.0cm || 4.0cm || 84.9cm? || 12.6 cm? | 72.4 cm? ” 2.8cm || 91.5 cm? ” 35.2 cm? ” 126.7cm? || 271.4cm?|| 202.7 cm® |
| 9.8cm || 19.6 cm ” 3.8cm || 7.6cm || 301.7cm?® || 454 cm? | 256.4 cm® ” 5.8 cm || 357.1 cm? ” 138.5 cm? ” 495.6 cm” || 1008.3 cm? || 1486.9 cm® |
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| 5.9 cm || 11.8cm ” 5.1cm || 10.2 cm || 109.4 cm? || 81.7 cm? | 27.6 cm? ” 2.5cm || 92.7 cm? ” 80.1 cm? ” 172.8cm? || 228.1 cm? 69.1 cm® |
| 5.4cm || 10.8 cm ” 2.7cm || 5.4cm || 91.6cm? || 22.9 cm? | 68.7 cm? ” 6.5cm || 220.5 cm? ” 110.3 cm? ” 330.8cm? || 468.2cm?|| 446.6 cm® |
| 4.8cm || 9.6 cm ” 2.3cm || 4.6cm || 72.4cm? || 16.6 cm? | 55.8 cm? ” 9.8cm || 295.6 cm? ” 141.6 cm? ” 437.2cm? || 548.7cm?|| 546.5cm® |
| 9.0cm || 18.0 cm ” 3.6cm || 7.2cm || 254.5cm? || 40.7 cm? | 213.8 cm? ” 9.1cm || 514.6 cm? ” 205.8 cm? ” 720.4 cm? || 1147.9 cm? || 1945.2 cm® |
| 6.1cm || 12.2cm ” 4.3cm || 8.6 cm || 116.9cm? || 58.1cm? | 58.8 cm? ” 2.8cm || 107.3 cm? ” 75.6 cm? ” 183.0cm? || 300.6 cm?|| 164.7 cm® |
| 9.2cm || 18.4 cm ” 3.5cm || 7.0cm || 265.9cm? || 38.5cm? | 227.4 cm? ” 4.9cm || 283.2 cm? ” 107.8 cm? ” 391.0cm? || 845.8cm? || 1114.4 cm® |
| 5.4cm || 10.8 cm ” 4.6 cm || 9.2cm || 91.6cm? || 66.5cm? | 25.1 cm? ” 8.4cm || 285.0 cm? ” 242.8 cm? ” 527.8cm? || 578.1cm?|| 211.1cm? |
| 5.7cm || 11.4cm ” 41cm || 8.2cm || 102.1em® || 52.8cm® | 49.3 cm® ” 7.6cm || 272.2 cm? ” 195.8 cm? ” 468.0cm? || 566.5cm® || 374.4cm’ |
| 7.4cm || 14.8 cm ” 3.0cm || 6.0 cm || 172.0cm® || 28.3cm’ | 143.8 cm? ” 1.6cm || 74.4 cm? ” 30.2 cm? ” 104.6 cm® || 392.1cm? || 230.0cm® |

Aufgabe 3 : Bestimme mit vorgegebenen Radien r;, r, bzw. Durchmessern d;, d, sowie vorgege-
bener Hohe h die Oberflache O und das Volumen V des Hohlzylinders.

| Nr. || Gegeben: H Gesucht: ‘
1 |d=216cm,r,=21cm,h=189cm |1y, dy G, M, O,V |
2 |n=106cm,d;=56cm,h=11cm |1, dy, G, M, O,V |
3 |n=83cm,d;=9.2cm h=41cm |1, d, G MO,V |
|4 ||d1 =18.8cm,r,=2.2cm,h=12.6 cm H r, d,, G, M, O,V ‘
5 |d=17.4cmr,=45cm, h=135¢cm |11, dy G, M, O,V |
|6 ||d1 =17.4cm,r,=3.1cm, h=16.8cm H r, d,, G, M, O,V ‘

7 |n=11.7cm,d,=8.6cm,h=18.7cm |1, dy, G, M, O,V |
8 |n=96cm,=48cmh=152cm | dy, dyG,M,O,V |
9 |n=63cm,d;=9.2cm h=155cm |1, dy, G, M, O,V |

|10 ||r1 =109cm,d, =7.2cm, h=12.3cm H Iy dy, G, M, 0,V ‘
11 |dy=19.0cm, d;=7.0cm,h=15.7cm | 1y, 15, G, M, O,V |
|12 ||r1 =7.0cm,d,=6.2cm,h=9.3cm H Iy dy, G, M, 0,V ‘
13 [r,=10.3cm,r;=44cm h=46cm | dy, dy G, M, O,V |
14 |d;=22.0cm, d,=9.6 cm, h=14.4cm | 1y, 1, G, M, O,V |
15 |d;=16.8cm,r,=4.7cm,h=184cm |11, dy, G, M, O,V |
116 |, =6.3cm, d,=9.6cm, h=16.9¢cm | r,,d;, G, M, 0,V |
|17 ||r1 =11.6cm,rp;=3.6cm, h=9.5cm Hdl, d;, G,M, 0,V ‘
|18 ||r1 =9.6cm,d,=7.4cm,h=5.6cm H Iy dy, G, M, 0,V ‘
|19 ||r1 =9.4cm,d,=7.8cm,h=183cm H Iy dy, G, M, 0,V ‘
20 [,=9.1cm,r,=47cm, h=136cm | dy, dy G, M, O,V |

Vorgehensweise : Zur Ermittlung der fehlenden Gréen beim Hohlzylinder ist die obige Formelsammlung anzuwenden.
Lésungen :

el Jfoe e o= Jles Jlos Jle= = e e e o= -]

| 108cm || 216 cm|| 2.1 cm || 4.2cm || 366.4 cm? || 13.9 cm? || 352.6 cm? || 18.9 cm || 1282.5 cm? || 249.4 cm? || 1531.9 om? || 2237.1 om? || 6663.8 |

| 10.6 cm || 21.2¢m || 2.8cm || 5.6 cm || 353.0 cm? || 24.6 c? || 328.4 cm? || 11cm || 732.6 cm? || 1935 cm? || 926.1 cm? || 1582.9 cm? || 3612.0 cm® |

| 83cm||166cm|[46cm| 9.2cm| 216.4cm? || 665 cm? || 149.9cm? || 41cm || 21380m? || 1185 ¢’ || 3323 0m? || 6322¢m?|| 6148 cm’ |

| 9.4 ¢m || 18.8 cm || 2.2¢m || 4.4cm || 277.6 cm? || 15.2 cm? || 262.4 cm? || 12.6 cm || 744.2 cm? || 174.2 cn?? || 918.4 cm? || 1443.1 cm? || 3306.1 cm® |
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| 8.7 ¢cm || 17.4cm || 45cm || 9.0cm || 237.8 cm? || 63.6 cm? || 174.2 cn?? || 13.5cm || 738.0 cm? || 381.7 cm? || 1119.7 cm? || 1468.0 cm? || 2351.3 cm® |

E” 8.7 ¢m || 17.4cm || 3lcm || 6.2 cm || 237.8 cm? || 30.2 cm? || 207.6 cm? || 16.8 cm || 918.4 cm? || 327.2 cm? || 1245.6 cm? || 1660.8 cm? || 3487.6 cm® |

| 11.7 cm || 23.4 cm || 4.3cm || 8.6 cm || 430.1 cm? || 58.1 cm? || 372.0 cm? || 18.7 cm || 1374.7 cm? || 505.2 cm? || 1879.9 cm? || 2623.9 cm? || 6955.7 cm® |

| 9.6 cm || 19.2 cm || 4.8cm || 9.6 cm || 289.5 cm? || 72.4 cn? || 217.1 cm? || 15.2 cm || 916.8 cm? || 458.4 c? || 13753 cm? || 1809.6 cm? || 3300.6 cm® |

IZ” 6.3cm || 12.6 cm || 4.6 cm || 9.2cm || 124.7 cm? || 66.5 cm? || 58.2 cm? || 15.5cm || 613.6 cm? || 448.0 cm? || 1061.5 cm? || 1178.0 cm? || 902.3 cm® |

| 10.9cm || 21.8cm || 3.6cm || 7.2cm || 373.3 cm? || 40.7 cm? || 332.5 cm? || 12.3cm || 842.4 cm? || 278.2 cm? || 1120.6 cm? || 1785.7 cm? || 4090.2 cm® |

| 9.5cm || 19.0 cm || 35cm || 7.0cm || 283.5 cm? || 38.5 cm? || 245.0 cm? || 15.7 cm || 937.1 cm? || 345.3 cm? || 1282.4 cm? || 1772.5 cm? || 3847.2 cm® |

| 7.0cm || 14.0 cm || 3.1cm || 6.2cm || 153.9 cm? || 30.2 cm? || 123.7 cm? || 9.3cm || 409.0 cm? || 181.1 cm? || 590.2 cm? || 837.7 cm? || 1150.9 cm® |

| 10.3cm || 20.6 cm || 4.4cm || 8.8cm || 333.3 cm? || 60.8 cm? || 272.5 cm? || 4.6 cm || 297.7 cm? || 127.2 cn?? || 424.9 c? || 969.8 cm? || 1253.4 cm® |

| 11.0 cm || 22.0 cm || 4.8cm || 9.6 cm || 380.1 cm? || 72.4 cm? || 307.8 cm? || 14.4 cm || 995.3 cm? || 434.3 cm? || 1429.6 cm? || 2045.1 cm? || 4431.6 cm® |

| 8.4 cm || 16.8 cm || 4.7cm || 9.4 cm || 221.7 cm? || 69.4 cm? || 152.3 cm? || 18.4 cm || 971.1 cm? || 543.4 cm? || 1514.5 cm? || 1819.0 cm? || 2801.8 cm® |

| 6.3 cm || 12.6 cm || 4.8cm || 9.6 cm || 124.7 cn? || 72.4 cn? || 52.3 cm? || 16.9 cm || 669.0 cm? || 500.7 cm? || 1178.7 cm? || 1283.3 cm? || 884.0 cm® |

| 116cm|[23.2cm||3.6cm || 7.2cm || 422.7 cm? || 407 om? || 382.0 cm? || 9.5cm || 692.4 cm? || 214.9 om? || 907.3 cm? || 1671.3 o || 3629.2 em® |

| 9.6 cm || 19.2 cm || 3.7¢m || 7.4 ¢m || 289.5 cm? || 43.0 cm? || 246.5 cm? || 5.6 cm || 337.8 cm? || 130.2 cm? || 468.0 cm? || 961.0 cm? || 1380.5 cm® |

| 9.4cm|[188cm| 39cm || 7.8cm||277.6 cm? || 47.8 o || 220.8 cm? || 18.3 om || 1080.8 cm? || 448.4 cm? || 1520.3 cm? || 1988.9 e || 4205.5 cm® |

| 9.1cm || 18.2 cm || 4.7cm || 9.4 cm || 260.2 cm? || 69.4 cm? || 190.8 cm? || 13.6 cm || 777.6 cm? || 401.6 cm? || 1179.2 cm? || 1560.7 cm? || 2594.3 cm® |

Aufgabe 4 : Bestimme mit vorgegebenen Radien ry, r, bzw. Durchmessern d;, d, sowie vorgege-
bener Hohe h die Oberflache O und das Volumen V des Hohlzylinders.

| Nr. || Gegeben: H Gesucht: |
|1 ||d1=28.60m,d2=9.4cm,h=180m Hrl, r,, G, M, 0O,V |
|2 ||d1=24.20m,d2=4.80m,h=15.90m Hrl, r,, G, M, 0O,V |
3 |d=256cm,r,=83cm, h=164cm |1, dp G, M, O,V |
4 |d;=108dm,r,=9.4dm,h=16.6dm 1, d G, M, O,V |
5 |d=142m,d,=106m,h=7m 1,1, G,MO,V |
|6 ||d1=14.Ocm,d2=12.80m,h=14.7cm Hrl, r,, G, M, 0O,V |
7 |d=252m,r,=64m, h=193m I1,d5, G, M, 0,V |
8 |d=136dm,r,=6.7dm,h=6.2dm 1, d; G, MO,V |

9 [n=121mm,d,=158mm, h=19.1mm |1, d;, G, M O,V |
10 [d;=17.8cm, d,=16.4cm, h=125cm 1,1, G, M, O,V |
11| =132cm,r,=94cmh=72cm | dy, d; G, M, O,V |
|12 ||d1 =16.4 mm, d, =10.6 mm, h =19.5 mm Hrl, r,, G, M, 0O,V |
|13 ||r1 =8.1mm, d,=52mm, h=13.6 mm H r,, di, G, M, O,V |
14 [d;=146mm,r,=3.2mm, h=151mm 1, d; G, MO,V |
15 [r,=13.9mm,r,=6.4mm,h=11.8mm | di, d5, G, M, O,V |
16 [r,=8.6 mm,d;=8.8mm,h=15.7mm 1, di, G, M, O,V |

17 |d=10.6cm,d;=5.2cm,h=9.7cm | 1,1, G, M, 0,V |
|18 ||r1 =9.9cm,d,=6.8cm,h=17.3cm Hrz, d;, G,M, 0,V |
19 [d;=13.4dm,r,=44dm, h=6.4dm 1, d; G, MO,V |
20 (d;=14.8m,d,=4.6m, h=55m 1, 12,G,M, 0,V |

Vorgehensweise : Zur Ermittlung der fehlenden Gréen beim Hohlzylinder ist die obige Formelsammlung anzuwenden.
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LOosungen :

(8| S| S S| PSS = | S S| 7SS | TS SN S

| 14.3 cm || 28.6 cm || 4.7cm || 9.4 cm || 642.4 cm? || 69.4 cm? || 573.0 cm? || 18 cm || 1617.3 cm? || 531.6 cm? || 2148.8 cm? || 3294.9 cm? || 10314.5 cm® |

| 12.1cm || 24.2 cm || 2.4cm || 4.8cm || 460.0 cm? || 18.1 cm? || 441.9 cm? || 15.9 cm || 1208.8 cm? || 239.8 cm? || 1448.6 cm? || 2332.3 cm? || 7025.7 cm3|

| 12.8 cm || 25.6 cm || 8.3cm || 16.6 cm || 514.7 cm? || 216.4 cm? || 298.3 cm? || 16.4 cm || 1319.0 cm? || 855.3 cm’ || 2174.2 cm? || 2770.8 cm? || 4892.0 cm3|

| 9.9 dm|| 19.8dm|| 9.4dm|| 18.8dm|| 307.9 dm2|| 277.6 dm2|| 30.3 dm2|| 16.6 dm|| 1032.6 dm2|| 980.4dm2|| 2013.0 dm2|| 2073.6 dm2|| 503.3 dm3|

| 7.1m|| 14.2m|| 5.3m|| 10.6m|| 158.4m2|| 88.2m2|| 70.1m2|| 7m|| 312.3m2|| 233.1m2|| 545.4m2|| 685.6m2|| 490.8m3|

IEH 7.0cm || 14.0 cm || 6.4 cm || 12.8cm || 153.9 cm? || 128.7 cm? || 25.3 cm? || 14.7 cm || 646.5 cm® || 591.1 cm? || 1237.7 cm? || 1288.2 cm? || 371.3 cm3|

| 12.6m|| 25.2m|| 6.4m|| 12.8m|| 498.8 m2|| 128.7 m2|| 370.1 m2|| 19.3m|| 1527.9 m2|| 776.1 m2|| 2304.0 m2|| 3044.2 m2|| 71425 m3|

| 6.8 dm|| 136 dm|| 6.7 dm|| 13.4dm|| 145.3 dm2|| 141.0dm2|| 42 dm2|| 6.2 dm|| 264.9 dm2|| 261.0dm2|| 525.9 dm2|| 534.4dm2|| 26.3 dm3|

EH 12.1 mm || 24.2 mm || 7.9 mm || 15.8 mm || 460.0 mm? || 196.1 mm? || 263.9 mm? || 19.1 mm || 1452.1 mm? || 948.1 mm? || 2400.2 mm? || 2928.0 mm? || 5040.4 mm® |

| 8.9 cm || 17.8 cm || 8.2cm || 16.4 cm || 248.8 cm? || 211.2 cm? || 37.6 cm? || 12.5cm || 699.0 cm? || 644.0 cm? || 1343.0 cm? || 1418.2 cm? || 470.1 cm3|

| 13.2cm || 26.4 cm || 9.4 cm || 18.8 cm || 547.4 cm? || 277.6 cm? || 269.8 cm? || 7.2cm || 597.2 cm? || 425.2 cm? || 1022.4 cm? || 1562.0 cm? || 1942.6 cm3|

| 8.2 mm || 16.4 mm || 5.3 mm || 10.6 mm || 211.2 mm? || 88.2 mm? || 123.0 mm? || 19.5 mm || 1004.7 mm? || 649.4 mm? || 1654.0 mm? || 1900.0 mm? || 2398.4 mm® |

| 8.1 mm || 16.2 mm || 2.6 mm || 5.2 mm || 206.1 mm? || 21.2 mm? || 184.9 mm? || 13.6 mm || 692.2 mm? || 222.2 mm? || 914.3 mm? || 1284.1 mm? || 2514.4 mm® |

| 7.3mm || 14.6 mm || 3.2mm || 6.4 mm || 167.4 mm? || 32.2 mm? || 135.2 mm? || 15.1 mm || 692.6 mm? || 303.6 mm? || 996.2 mm? || 1266.7 mm? || 2042.2 mm® |

| 13.9 mm || 27.8mm || 6.4 mm || 12.8 mm || 607.0 mm? || 128.7 mm? || 478.3 mm? || 11.8 mm || 1030.6 mm? || 474.5 mm? || 1505.1 mm? || 2461.7 mm? || 5644.0 mm® |

| 8.6 mm || 17.2 mm || 4.4mm || 8.8 mm || 232.4 mm? || 60.8 mm? || 171.5 mm? || 15.7 mm || 848.4 mm? || 434.0 mm? || 1282.4 mm? || 1625.5 mm? || 2693.0 mm® |

| 5.3 cm|| 10.6 cm|| 26 cm|| 5.2 cm|| 88.2 cm2|| 21.2 cm2|| 67.0 cm2|| 9.7 cm|| 323.0 cm2|| 158.5 cm2|| 481.50m2|| 615.5 cm2|| 650.0cm3|

| 9.9 cm || 19.8 cm || 3.4cm || 6.8 cm || 307.9 cm? || 36.3 cm? || 271.6 cm? || 17.3cm || 1076.1 cm? || 369.6 cm? || 1445.7 cm? || 1988.9 cm? || 4698.5 cm3|

| 6.7 dm|| 13.4dm|| 4.4dm|| 8.8 dm|| 141.0 dm2|| 60.8dm2|| 80.2 dm2|| 6.4 dm|| 269.4dm2|| 176.9 dm2|| 446.4 dm2|| 606.8dm2|| 513.3 dm3|

| 7.4m|| 14.8m|| 2.3m|| 4.6m|| 172.0m2|| 16.6m2|| 155.4m2|| 5.5m|| 255.7m2|| 79.5m2|| 335.2m2|| 646.0m2|| 854.8m3|
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