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DAS MATHEBUCH - Losung zu Aufgabe MqVJqV

Bestimmen Sie jeweils das Rotationsvolumen V' des ,,Hohlkérpers®, der entsteht, wenn die
Fléche zwischen f(z) (Auflenradius) und g(x) (Innenradius) im Intervall um die x-Achse
rotiert. Im Intervall gilt jeweils f(x) > g(z).

a) f(r)=—-0.252%2 + 2 +4 g(x) =052z +1 Intervall [0; 4]

Nebenrechnung: f(z)? — g(z)? = (—=0.252% + = + 4)% — (0.5z + 1)?
(—0.252% 4+ 2 4 4)(—0.252% + = + 4)
~ ((0.52)* +2-0.50- 14 1%)
= 0.0625z* — 0.252% — 22
—0.252% + 22 + 4z
—2? + 42+ 16 — (0.252% +  + 1)
= 0.06252* — 0.52% — 22 + 82 + 16 — (0.252% + = + 1)
= 0.0625z* — 0.5z — 1.2522 + T2 + 15
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b) f(x)=x2+3 g(x)=1 Intervall [0; 5]

Nebenrechnung: f(z)? — g(z)? = (z 4 3)? — 12
=22 +2.2-3+32-1
=2 +62+9-1
=a?+ 6z +8

/ )2) dx

= / x> + 6x + 8) dx

5

z° +3:L" +8:E]
0

ls
= ( 5% 4+3.52 48 50>
(5

—— + 75 +40)
L ~ 492.183

c) f(z)=—0.522+4 gx)=1 Intervall [—2; 2]

Nebenrechnung: f(z)? — g(z)? = (—0.52% + 4)% — 12
= (=0.52%)2 +2-(=0.50%) -4+ 4% — 1
=0.25z" — 42> + 16 — 1
= 0.25¢" — 42* + 15
2
V= 7T/ (f(:v)2 - g(w)Q) dx

—2

2
= 71'/ (0.252 — 422 + 15) dx
-2
4 2
=7 [0.05375 — -3+ 154
3 —2

- (0,05 95 g 22 415.2— <0.05 (-2)° - g (=2’ +15- (—2)>)
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d) f(z)=2x+5 glx)=z+1 Intervall [0; 3]

Nebenrechnung: f(z)% — g(z)? = (22 +5)% — (z + 1)?
= (2024220545 — (22 +2-2-141%)
=42 + 20z + 25 — (2% + 22 + 1)
=32% + 18z + 24

3
v—r [ (f@) - g@)?) da
0
3
= 77/ (322 + 18z + 24) dx
0
3
=7 [333 + 922 + 244
0
:77(33+9-32+24-3—0)
=7 (27481 +72)
= 1807 ~ 565.487
e) flx)=6—=z g(x) =2 Intervall [0; 4]

Nebenrechnung: f(x)? — g(z)? = (6 — x)? — 22
=6°-2-6-2+2°—4
=36—12z+2%—4
=22 — 122 4 32

V= 7r/04<f(x)2 —g(x)Q) dx

4
7r/ (2% — 12z + 32) dx
0

1 4 2 4
=7 |=-x°—6zx°+ 32z

3 0
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f) f(z)=22+4 glx)=z+1 Intervall [0; 2]

Nebenrechnung: f(x)? — g(x)? = (2% +4)* — (z + 1)?
= (@)’ 422 4442 (242214 1%)
=2t + 822 +16 — (2?2 + 22+ 1)
=o' 472 - 204+ 15

V= 7r/02<f(m)2 —g(:p)2> dx

2

:7r/ (2 4+ 72% — 22 4 15) dx
0

2

1
= [5305 + gw?’ — 2+ 1535}

0
:w<;-25+;23—22+15-2—0>
_TF(??+E;6—4+30)
:7%3%%160.431
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