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DAS MATHEBUCH - Losung zu Aufgabe 369FGn

Bestimmen Sie jeweils das Rotationsvolumen V' des Korpers, der entsteht, wenn der Graph von
f(x) im angegebenen Intervall um die z-Achse rotiert.

a) f(x)=05x+1 Intervall [0; 4]

Nebenrechnung: (0.5z + 1)? = (0.5z)% +2- 0.5z - 1 4 1?
=0.252" + z + 1

4
V:T('/ 0.5z 4+ 1)%dzx
0
4
:n/ (0.252% + 2 + 1) da
0

1 4
=7 {12333 +0.52% + x} ;

1
=n(—=-43405-42+4 - >
7r<12 +0.5 + 0

16

2
= %ﬂ' ~ 54.454

b) f(z) = —0.252% + 2z + 1 Intervall [0; 6]

Nebenrechnung: (—0.252% 4 2z + 1)? = (—0.252% + 2z + 1)(—0.252% + 22 + 1)
= 0.0625z% — 0.5z — 0.252>
—0.52°% + 42% + 2z
—0.252% + 22+ 1
= 0.06252" — 2% 4+ 3.52% + 42 + 1

6
V= w/ (—0.252% + 2z + 1)* da
0

6

= w/ (0.06252% — 2% + 3.52% + 4z + 1) dx
0

6

7
=7 {0.0125955 —0.252% + 6”3 + 222 + x}
0

7
:7r<0.0125-65—0.25-64—|—6-63+2-62—|—6—O)

=7 (97.2 — 324 4+ 2524 72 4 6)
= 103.27 ~ 324.212
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c) f(x)=2%+1 Intervall [0; 2]

Nebenrechnung: (2% 4 1)? = (#2)? +2-2% -1+ 12
=gt 4227+ 1

2
V:T('/ (2% 4 1)% da
0
2
:7T/ (2 + 222 + 1) dx
0

{13;5—% 23: —|—x]2
5 3 0

1 2
=n(--2°+2.23 2—0)
7r(5 +3 +

e (21
- 5 3

206
—m~43.14
5 T~ 43.145

d) f(z)=—-22+4 Intervall [—2; 2]

Nebenrechnung: (—z% +4)% = (—2%)? +2- (—2?%) - 4 + 42
=z — 822 416

2
V:TF/ (—2% 4 4)? da
-2

2
:71'/ (2? — 822 + 16) da
—2

1 8 2
=7 [5335 3 2+ 164 .

(3-S5 -5 2P (-2))

4 4
—n(F-Fru-(-F+5-n))

5 3 5 3
(B0 (20))
- 15 15

512

o~ 107.233

~ 15"
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e) f(z)=2-0.5z Intervall [0; 4]

Nebenrechnung: (2 — 0.5z)% = 2% — 2.2 0.5z + (0.5z)*
=4 — 22+ 0.252>

4
V= w/ (2 — 0.52)% dx
0

4
= 71'/ (4 — 22 + 0.252%) dx
0

1 4
_ Ay — 2 - .3
7l|:ﬂ:' T +12f13:|0

1
= (4-4—4° .43—0)
7T< +12

16
= 16 — 16 + —
”( +3>

1
= 3671 ~ 16.755

f) f(x)=022 -2 +3  Intervall [0;2]

Nebenrechnung: (0.223 — z + 3)% = (0.22% — z + 3)(0.22° — 2 + 3)
= 0.042° — 0.2z + 0.62°
—0.20% + 2% — 3z
+0.62° —3x +9
=0.0425 — 0.42% +1.20% + 22 — 62 + 9

2
v :77/ (0.22° — z + 3)*dx
0
2
= w/ (0.042% — 0.4 +1.223 + 22 — 62+ 9) dz
0
= [1557 —0.082% + 0.32% + ~a® — 322 4 91‘] ;
175 3 0

1 1
—7(—-27-0.08-2°4+03-2+-.23-3.22 9-2—0)
7T<175 + +3 +

128 8
— (220 _956+48+ 2> 12418
T (175 + + 3 + >
_ 1222 36.562
= 05 " O
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