
Das Differenzial Lösungen+ Übungen

Aufgabe 1

(a) dx = Aω sin(ωt− δ) dt

(b) dW = m · g · dh

(c) ds = (a0t+ v0) dt

(d) dp = m · dv(t) = m · dv
dt

· dt = m · a(t) · dt

Aufgabe 2

(a) ds = (v0 + at) dt

(b) dF = −G
m1m2

2r3
dr

(c) dp = −p0αβ

T0

(
1− α · h

T0

)β−1

dh

Aufgabe 3

s = (1.8± 0.09) km

t = (0.47± 0.024) h

v =
s

t

∆v ≈
∣∣∣∣∂v∂s

∣∣∣∣ ·∆s+

∣∣∣∣∂v∂t
∣∣∣∣ ·∆t =

∣∣∣∣1t
∣∣∣∣ ·∆s+

∣∣∣− s

t2

∣∣∣ ·∆t

=
1

0.47 h
· 0.09 km +

1.8 km

0.472 h2 · 0.024 h = 0.39 km
h

v =
s

t
=

1.8 km

0.47 h
= 3.83 km

h

v = (3.83± 0.39) km
h

(absolut)

∆v

v
=

0.39

3.83
= 0.10 (relativ)
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Aufgabe 4

• Bett: s1 = 2m± 0.03m

• Schrank: s2 = 0.8m± 0.03m

• Tisch: s3 = 1.0m± 0.03m

s = s1 + s2 + s3

∆s =

∣∣∣∣ ∂s∂s1

∣∣∣∣ ·∆s1 +

∣∣∣∣ ∂s∂s2

∣∣∣∣ ·∆s2 +

∣∣∣∣ ∂s∂s3

∣∣∣∣ ·∆s3

= 1 ·∆s1 + 1 ·∆s2 + 1 ·∆s3 = 3 · 0.03m = 0.09m

s = s1 + s2 + s3 = 2.0 + 0.8 + 1.0 = 3.8m

s = (3.80± 0.09)m

Bei einer Wandlänge von 3.85m passen die drei Möbelstücke möglicherweise nicht mehr
nebeneinander an die Wand.

Aufgabe 5

F (A,B) = c · A ·B

∆F =

∣∣∣∣∂F∂A
∣∣∣∣ ·∆A+

∣∣∣∣∂F∂B
∣∣∣∣ ·∆B = |c ·B| ·∆A+ |c · A| ·∆B

∆F

|F |
=

|c ·B| ·∆A+ |c · A| ·∆B

|c · A ·B|
=

∆A

|A|
+

∆B

|B|
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Aufgabe 6

(a) u = lnx ⇒ du =
1

x
· dx ⇒ dx = x · du∫

lnx

x
dx =

∫
u

x
· x du =

∫
u du

=
1

2
u2 + C̃ =

1

2
(lnx)2 + C

(b) u = z2 + z ⇒ du = (2z + 1) · dz ⇒ dz =
1

2z + 1
· du

∫ 2

1

2z + 1

z2 + z
dz =

∫ 6

2

2z + 1

u
· 1

2z + 1
du =

∫ 6

2

1

u
du

=
[
lnu

]6
2
= ln 6− ln 2 = ln 3

(c) u = sinx ⇒ du = cosx · dx ⇒ dx =
1

cosx
· du

∫ π/2

0

sinx · cosx dx =

∫ 1

0

u · cosx · 1

cosx
du =

∫ 1

0

u du

=

[
1

2
u2

]1
0

= 0.5− 0 = 0.5
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Aufgabe 7

(a) x(t) = ln t ⇒ dx =
1

t
dt

x1 = 0 = ln t ⇒ t1 = 1

x2 = 1 = ln t ⇒ t2 = e∫ 1

0

ex
√
ex + 1dx =

∫ e

1

eln t
√

eln t + 1 · 1
t
dt

=

∫ e

1

t
√
t+ 1 · 1

t
dt

=

∫ e

1

√
t+ 1dt =

[
2
3
(t+ 1)3/2

]e
1

= 2
3

[
(e + 1)3/2 − 23/2

]
≈ 2.89

(b) x(t) = et

dx = et dt

x1 = 1 = et ⇒ t1 = 0

x2 = 3 = et ⇒ t2 = ln 3∫ 3

1

1

x
lnx2 dx =

∫ ln 3

0

1

et
ln
(
et
)2 · et dt = ∫ ln 3

0

2t dt

=
[
t2
]ln 3

0
= (ln 3)2 = 1.207

(c) x(t) = t2

dx = 2t dt

x1 = 0 = t2 ⇒ t1 = 0

x2 = 1 = t2 ⇒ t2 = 1∫ 1

0

1

1 +
√
x
dx =

∫ 1

0

1

1 +
√
t2

· 2t dx

=

∫ 1

0

2t

1 + t
dt =

∫ 1

0

(
2− 2

t+ 1

)
dt

= 2

∫ 1

0

1 dt− 2

∫ 1

0

1

t+ 1
dt

= 2
[
t]10 − 2

[
ln(t+ 1)

]1
0
= 2− 2 ln 2 = 0.614
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Aufgabe 8

(a) s =

∫ 9

5

√
1 +

[
(4)′

]2
dx =

∫ 9

5

√
1dx =

[
x]95

= 9− 5 = 4

(b) s =

∫ 3

1

√
1 +

[
(2x)′

]2
dx =

∫ 3

1

√
1 + 4 dx

=

∫ 3

1

√
5 dx =

√
5
[
x
]3
1
= 2

√
5

(c) s =

∫ 9

0

√
1 +

[(
2
3
(x− 1)

3
2

)′
]2

dx

=

∫ 9

0

√
1 +

[
(x− 1)

1
2

]2
dx

=

∫ 9

0

√
x dx =

[
2
3
x

3
2

]9
0
= 18

(d) s =

∫ 2

0

√
1 + (2x)2 dx =

∫ 2

0

√
1 + 4x2 dx

TR
≈ 4.647

(e) s =

∫ 4

0

√
1 +

(
1

2
√
x

)2

dx =

∫ 4

0

√
1 +

1

4x
dx

TR
≈ 4.647

(f) s =

∫ 1

0

√
1 + (ex)2 dx =

∫ 1

0

√
1 + e2x dx

TR
≈ 2.003
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Aufgabe 9

(a) x(t) = sin(2t) ⇒ ẋ(t) = 2 cos(2t)

y(t) = sin(3t) ⇒ ẏ(t) = 3 cos(3t)

x

y

1

1

s =

∫ 2π

0

√
(2 cos 2t)2 + (3 cos 3t)2 dt =

∫ 2π

0

√
4 cos2(2t) + 9 cos2(3t) dt = 15.29

(b) x(t) = sin3(t) ⇒ ẋ(t) = −3 sin2(t) cos(t)

y(t) = cos3(t) ⇒ ẏ(t) = 3 cos2(t) sin(t)

x

y

1

1

s =

∫ 2π

0

√
(2 cos 2t)2 + (3 cos 3t)2 dt =

∫ 2π

0

√
4 cos2 2t+ 9 cos2 3t dt = 15.29
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Aufgabe 10

(a) r(φ) = 1 +
φ

2π
⇒ r′(φ) =

1

2π

x

y

1

1

s =

∫ φ2

φ1

√
r(φ)2 + r′(φ)2 =

∫ 6π

0

√(
1 +

φ

2π

)2

+
1

4π2
dt ≈ 47.23

(b) r(φ) = 2 + sin(6φ) ⇒ r′(φ) = 6 cos(6φ)

x

y

1

1

s =

∫ φ2

φ1

√
r(φ)2 + r′(φ)2 dφ =

∫ 2π

0

√
(2 + sin 6φ)2 + (6 cos 6φ)2 dφ ≈ 28.18
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