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DAS MATHEBUCH - Losung zu Aufgabe 4xDBnQ

Ein Hohlkorper entsteht, wenn der Bereich zwischen Auenradius R(z) und Innenradius r(x)
um die x-Achse rotiert. Bestimmen Sie jeweils das Materialvolumen im angegebenen Intervall.

a) R(z)=4 r(z) == Intervall [0; 3]

Nebenrechnung: R(z)? — r(x)? = 4% — 2*

= 2%+ 16
V= 7[‘/03 (R(m)2 - r(m)Q) dz

3
= 7[‘/ (—2% +16) dzx
0

3

T [—1563 + 163:]
3 0

1
:w<—3-33+16.3—0>

= 397 ~ 122.522

b) R(z) =3+ 0.5z r(z) =14 0.25z Intervall [0; 4]

Nebenrechnung: R(z)? — r(x)? = (0.5z + 3)? — (0.25z + 1)?
= (0.252% +2-0.50 -3 +9) — (0.06250 +2-0.250 - 1+ 1)
= (0.252% + 32+ 9) — (0.062507 + 0.50 + 1)

= 0.18752% + 2.5x + 8

4
V= 7r/ (R(w)2 — r(:v)2> dz
0
4
= w/ (0.18752% + 2.5z + 8) dx
0
9 4
- [0.0625953 +1.2522 + 895]0
:7r<0.0625-43—|—1.25-42+8-4—0)

= 567 ~ 175.929
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c) R(x)=5-0.222 r(z) =2 Intervall [0; 3]

Nebenrechnung: R(z)? — r(x)? = (=0.222 + 5)% — 22
(0.042* 2 0.22% 54 25) — 4

0.042% — 222 + 25) —4
= 0.042* — 222 + 21

V = 77/03 (R(:c)2 — r(m)2> dzx

3
= 77/ (0.04z — 222 + 21) dx
0

3

2
=7 [0.008335 — I3+ 21x]
3 0

_ 5 2 .3 _
=7 (0.008-3 3-3 +21-3-0

= 46.9447 ~ 147.479

d) R(z)=4-0.2522 r(z) =14 0.5z Intervall [0; 2]

Nebenrechnung: R(x)? — r(z)? = (—0.252% + 4)% — (0.5z + 1)*
(0.06252" — 2 0.2507 - 4 + 16)

- (0.25$2 192.05z-1+ 1)
— (0.0625354 2?4 16) - (0.25:):2 +r+ 1)
= 0.0625z* — 2.2522 — x + 15

2
V= 77/ (R(CE)2 - r(m)Q) dz
0
2
= 7r/ (0.06252% — 2.2522 — x + 15) dx
0

2
—r [0.0125:5’ —0.752% — 0.522% + 15x]0

77(0.0125-25—0.75-23—0.5-22+15-2—0)

= 2241 =~ 70.372
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e) R(x)=2+2? r(z) == Intervall [0;2]

Nebenrechnung: R(z)? — r(z)?

I
£)
™o
+
N/
S
|
8
o

2
:w/ (x4 32% 4 4) dx
0

= {0.2955—#373—1-437}2
0
:w(0.2.25+23+4-2—0)

= 22471 =~ 70.372

f) R(z) =3 r(z) = 0.52%2 + 0.5 Intervall [0; 2]
Nebenrechnung: R(z)? — r(x)? = 3% — (0.52% + 0.5)?
=9 (0.250" + 2052 0.5+ 0.25)

—9_ (0.25364 +0.52% + 0.25)
= —0.252* — 0.522 + 8.75

V = 77/02 (R(x)2 — T(x)2) dzx

2
= 77/ (—0.25z% — 0.52% 4 8.75) du
0
1 2
=7 [—0.05355 — a3 4 8.7530]
6 0

1
—7r<—0.05-25—6-23+8.75-2—0)

437
= — 71~ 45.76
20 T 3
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