
Das Differenzial Lösungen+ Prüfungsvorbereitung

Aufgabe 1

(a) dE = mv dv

(b) dy = y0ω cos(ωt+ φ0) dt

(c) f(v) = f0
1

2

(
c− v

c+ v

)− 1
2

· (−1) · (c+ v)− (c− v) · 1
(c+ v)2

dv

= f0
1

2
·
√
c+ v√
c− v

· −2c

(c+ v)2
dv

= −cf0

√
c+ v√
c− v

· 1

(c+ v)2
dv

=
−cf0√

c− v
√

(c+ v)3
dv =

−cf0√
(c− v)(c+ v)3

dv

=
−cf0√

(c2 − v2)(c+ v)
dv

Aufgabe 2

(a) x = t− 1 ⇒ t = x+ 1

y = 1− t2

y = 1− t2 = 1− (x+ 1)2 = 1− (x2 + 2x+ 1) = −x2 − 2x

(b) ẋ(t) = 1

ẏ(t) = −2t

s =

∫ 2

0

√
12 + (−2t)2 dt =

∫ 2

0

√
1 + 4t2 dt

= 2

∫ 2

0

√
1

4
+ t2 dt = 2

[
t

2

√
1

4
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1

8
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√
1

4
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)]2
0
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(√
17

2
+

1

8
ln

(
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√
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2

))
− 2

(
1

8
ln

(
1

2

))

=
√
17 +

1

4
ln

(
2 +

√
17

2

)
− 1

4
ln

(
1

2

)
=

√
17 +

1

4
ln
(
4 +

√
17
)
≈ 4.647
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Aufgabe 3

f(x) =
1

2

(
x3

3
+

1

x

)
⇒ f ′(x) =

1

2

(
x2 − 1

x2

)
√

1 +
[
f ′(x)

]2
=
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4

4
+
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√
1
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∫ 2

1

√
1 +

[
f ′(x)

]2
dx =

1

2

∫ 3

1

(
x2 +

1
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)
=

1
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[
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]2
1
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2
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3
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)
=
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12
≈ 1.417

Aufgabe 4

r(φ) =
2

φ
⇒ r′(φ) = − 2

φ2

s =

∫ 2π

1

√[
r(φ)

]2
+
[
r′(φ)

]2
dφ =

∫ 2π

1

√
4

φ2
+

4

φ4
dφ

=

∫ 2π

1

√
4φ2 + 4

φ4
dφ = 2

∫ 2π

1

√
φ2 + 1

φ2
dφ

= 2

[
arcsinh(φ)−

√
φ2 + 1

φ

]2π
1

≈ 4.115

Wen es interessiert, kann die folgende kleingedruckte Herleitung studieren.∫ √
x2 + 1

x2
dx = . . . f ′(x) =

1

x2
⇒ f(x) = − 1

x

g(x) =
√
x2 + 1 ⇒ g′(x) =

2x

2
√
x2 + 1

=
x√

x2 + 1

· · · = −
√
x2 + 1

x
−
∫ (

− 1

x

)
x√

x2 + 1
dx =

∫
1√

x2 + 1
dx−

√
x2 + 1

x

= ln
(
x+

√
x2 + 1

)
−

√
x2 + 1

x
+ C = arcsinh(x)−

√
x2 + 1

x
+ C

Die Herleitung der zweiten Stammfunktion ist einfacher und kürzer:

Beachte: sinh(x) = 1
2

(
ex − e−x

)
⇒ [sinh(x)]′ = . . . = cosh(x)

cosh(x) = 1
2

(
ex + e−x

)
⇒ [cosh(x)]′ = . . . = sinh(x)

sinh2(x) + cos2(x) = . . . = −1∫
1√

x2 + 1
dx = . . . x

Sub
= sinh(t) ⇒ dx = cosh(t) dt

=

∫
cosh(t)√

sinh2(t) + 1
dt =

∫
cosh(t)√
cosh2(t)

dt =

∫
1 dt = t

Sub−1

= arcsinh(x)
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Aufgabe 5

r(φ) = 1 + sin(4φ) ⇒ r′(φ) = 4 cos(4φ)

s =

∫ 2π

0

√[
r(φ)

]2
+
[
r′(φ)

]2
dφ

=

∫ 2π

0

√(
1 + sin 4φ

)2
+
(
4 cos 4φ

)2
dφ ≈ 18.13

Aufgabe 6∫ 8

3

x√
1 + x

dx = . . . x(t) = t2 − 1 ⇔ t =
√
x+ 1

dx = 2t dt

=

∫ √
8+1

√
3+1

x√
1 + x

dx =

∫ 3

2

t2 − 1√
1 + t2 − 1

· 2t dt

=

∫ 3

2

t2 − 1

t
· 2t dt = 2

∫ 3

2

(t2 − 1) dt = 2

[
1

3
t3 − t

]3
2

= 2

(
9− 3− 8

3
+ 2

)
=

32
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Aufgabe 7∫
1

x2 + 2x+ 2
dx = . . . x = t− 1 ⇔ t

(∗)
= x+ 1

dx = dt

=

∫
1

x2 + 2x+ 2
dx

(1)
=

∫
1

(t− 1)2 + 2(t− 1) + 2
dt

=

∫
1

t2 − 2t+ 1 + 2t− 2 + 2
dt =

∫
1

t2 + 1
dt

FS
= arctan t

(∗)
= arctan(x+ 1) + C
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Aufgabe 8

I = 2mA · (1± 2%)

R = 12 kΩ · (1± 5%)

∆I = 0.02 · 2mA = 0.04mA

∆R = 0.6 · 12 kΩ = 0.6 kΩ

U = I ·R = 2mA · 12 kΩ = 24V

∆U =

∣∣∣∣∂U∂I ·∆I

∣∣∣∣+ ∣∣∣∣∂U∂R ·∆R

∣∣∣∣ = |R ·∆I|+ |I ·∆R|

= 12 kΩ · 0.04mA + 2mA · 0.6 kΩ = 1.68V

rU =
∆U

U
=

1.68V

24V
= 0.07

U = 24V · (1± 7%)

Aufgabe 9

c = (37± 2) cm

α = (42± 1)◦ =

(
42π

180
± 1π

180

)
a = c · sin(α) = 25 cm

∆a =

∣∣∣∣∂a∂c ·∆c

∣∣∣∣+ ∣∣∣∣ ∂a∂α ·∆α

∣∣∣∣ = |sin(α) ·∆c|+ |c cos(α) ·∆α|

= sin

(
42π

180

)
· 2 cm + cos

(
42π

180

)
· 37cm = 1.8 cm

a = (25± 2) cm = 25 cm± 8%
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