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DAS MATHEBUCH - Losung zu Aufgabe QxtjJJ

Bestimmen Sie jeweils das Rotationsvolumen V. Entscheiden Sie dabei sinnvoll, ob ggf.
Symmetrie (z. B. Intervall [—a; a]) Rechenwege verkiirzt.

a) f(z) =3 —a? Intervall [—1;1]
Nebenrechnung: (3 — 22)% = 3% — 2.3 2% 4 (2%)?

=z*— 62249

Da die Funktion achsensymmetrisch zur y-Achse ist, gilt:

1
VzTr/ (3 —2%)2dx
—1

1

:277/ (2* — 62 4+ 9) dx
0

1

1
=27 [1'5 — 273 + 91}
5 0

1
:2w<5-15—2-13+9-1—0>

36
—9or. =
5
2
= 7€7r%45.239

b) f(x)=15x+2 Intervall [—2; 2]

Die Funktion ist nicht achsensymmetrisch zur y-Achse, daher bringt Symmetrie hier
keine Vereinfachung.

Nebenrechnung: (1.5z + 2)? = (1.52)* + 2 - 1.5z - 2 + 22
= 2.252° + 6z + 4

2
V= w/ (1.5 +2)*dz
-2

=7 /22(2.25:172 + 6z +4) dx
= 7 [0.750% + 322 + 4z :

=7 (0.75-2% 4322 +4.2— (075 (-2)° +3- (-2)* +4- (-2)) )
=7(6+12+8— (—6+12—38))

= 7 (26 — (—2))

— 28 ~ 87.965
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c) f(z)=—-0.522+2x+3 Intervall [0; 4]

Nebenrechnung: (—0.5z2 + 2z + 3)? = (—0.52° + 2z + 3)(—0.52% 4 2z + 3)
= 0.25z* — 2 — 1.52°
— 23 + 422 + 62
— 1.52% + 62 + 9
=0.252" — 22° + 2° + 122+ 9

4
V= 7'(‘/ (—=0.52% + 2z + 3)% dx
0

4

= 7r/ (0.252% — 223 + 2% + 120 + 9) dx
0

4

1
=7 {o.osxf’ —0.52% + 53:3 + 622 + 94
0

1
:7r<0.05-45—0.5-44+3‘43—1—6-42—1—9‘4—0)

4
:7r<51.2—128+63+96+36)

1148
= —m~ 2404
5 T 0.437

d) f(x)=22—-2z+2  Intervall [0;3]

Nebenrechnung: (22 — 2z + 2)? = (22 — 2z + 2)(2% — 22 4 2)
=zt — 223 + 227
— 223 4 42? — 4a
+22% — 4z +4
= ot —42% 4 827 —8x +4

3
V:w/ (2% — 22+ 2)%dx
0

3
:77/ (zt — 42® + 82° — 8z + 4) dx
0

1 8 3
=7 [1‘5 — x4 22 — 422 +4:v}
5 3 0

1 8

w(-35—34+-33—4-32+4-3—0>

5 3
243

= ?W ~ 49.009
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e) f(z) =4—0.2522 Intervall [—4; 4]

Nebenrechnung: (4 — 0.252%)% = 4% — 2-4-0.252°% + (0.2522)?
= 0.06252% — 22? + 16
Da die Funktion achsensymmetrisch zur y-Achse ist, gilt:

4
V= 77/ (4 — 0.252%)2 da
—4

4
= / (0.06252* — 222 + 16) da
0

4
= o7 [0.0125x5 — gx?’ + 164
0

2
:27T<0.0125-453-43+16~40)

12
=27 (12.8 — 78 + 64>

12
o . 212
15

1024
= —7~2144
5 T 66

f) f(x)=0.123+1 Intervall [0; 3]

Nebenrechnung: (0.1z3 +1)? = (0.12%)? +2-0.12% - 1 + 12
= 0.012% + 0.223 + 1

3
V= 7r/ (012 +1)*dx
0
3
= 7r/ (0.012° 4+ 0.22% + 1) dx
0

= [1 T4 0.052% + ]3
=T 7OOLU . X .%'O

:w(1-37+005-34+3—0>
700 '

2187
(222l 405+ 3
7r(700 Al )

3561
20 31.963
350
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g) f(x) =2.5-0.522 Intervall [—2; 2]

Nebenrechnung: (2.5 — 0.52%)? = 2.52 — 2- 2.5 - 0.522 + (0.52%)>
= 0.252% — 2.52% + 6.25

Da die Funktion achsensymmetrisch zur y-Achse ist, gilt:

2
V= 77/ (2.5 — 0.52%)% dx
-2

2
= 27r/ (0.252% — 2.52% + 6.25) dx
0
5 2
= o [0.05:55 — 6:53 + 6.254
0

5
:27r<0.05-256-23+6.25~20>

20
27 (1.6 — 3 + 12.5>

—og. 22
T30

223
h) f(z) =08z + 1.6 Intervall [—3; 3]

Die Funktion ist nicht achsensymmetrisch zur y-Achse, daher bringt Symmetrie hier
keine Vereinfachung.

Nebenrechnung: (0.8z + 1.6)% = (0.8z)% +2- 0.8z - 1.6 4 1.6
= 0.642° + 2.56 + 2.56

3
V= w/ 0.8z +1.6)* dx
-3

3
= w/ (0.642° + 2.56x + 2.56) dx
-3

3

1
=7 [6x3 +1.282% + 2.56x
75 3

16
:7r<75-33+1.28-32+2.56-3

16
— (75 (—=3) +1.28 - (=3)? +2.56 - (—3))>
— 7 (5.76 + 11.52 + 7.68 — (=5.76 + 11.52 — 7.68))
= 7 (24.96 — (—1.92))

= 26.8871 ~ 84.446
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i) f(z) = —0.202 + 142 + 2.2 Intervall [0; 5]

Nebenrechnung: (—0.222 + 1.4z 4 2.2)% = (—0.22% + 1.4z 4 2.2)(—0.22° + 1.4z + 2.2)
= 0.04z* — 0.282% — 0.4422
—0.282°% 4+ 1.9622 + 3.082
— 0.4422 + 3.08z + 4.84
= 0.04z* — 0.562> + 1.08z2 + 6.162 + 4.84

5
V= 7r/ (—0.20% + 1.4z + 2.2)* dx
0
5
= 7r/ (0.042* — 0.562° + 1.08z2 + 6.16x + 4.84) dx
0

5

= [0.008x5 — 0.142* 4 0.3623 + 3.0822 + 4.843:}0

= (0.008 55— 0.14-5Y+0.36-5% +3.08- 52+ 4.84-5— 0)
= 7 (25— 87.5+ 45 + 77 + 24.2)

= 83.7m ~ 262.951
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