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Ergebnisse und ausführliche Lösungen zu Formeln umstellen I 
 
Ergebnisse: 
 

Ergebnisse E1 
a) 1 2 1 2

1 2 2 1

L l l l L l

L l l l L l

= + ⇒ = −

= + ⇒ = −
 

b) 1 2 1 2

1 2 2 1

F F F F F F
F F F F F F
= − ⇒ = +

= − ⇒ = −
 

 
Ergebnisse E2 
a) vn v n d

d
v vn d

d n

= ⇒ = ⋅ ⋅ π
⋅ π

= ⇒ =
⋅ π ⋅ π

 

b) sv s v t
t
s sv t
t v

= ⇒ = ⋅

= ⇒ =
 

 
Ergebnisse E3 
a) WW U I t U

I t
WW U I t I

U t
WW U I t t
U I

= ⋅ ⋅ ⇒ =
⋅

= ⋅ ⋅ ⇒ =
⋅

= ⋅ ⋅ ⇒ =
⋅

 

b) m g s P tP m
t g s

m g s P tP g
t m s

m g s P tP s
t m g

m g s m g sP t
t P

⋅ ⋅ ⋅
= ⇒ =

⋅
⋅ ⋅ ⋅

= ⇒ =
⋅

⋅ ⋅ ⋅
= ⇒ =

⋅
⋅ ⋅ ⋅ ⋅

= ⇒ =

 

 
Ergebnisse E4 
a) 1 2

m 1 m 2

1 2
m 2 m 1

l l
l I 2 l l

2
l l

l I 2 l l
2

+
= ⇒ = ⋅ −

+
= ⇒ = ⋅ −

 

b) 2d AA d 2
4

π ⋅
= ⇒ = ⋅

π
 

 
Ergebnisse E5 
a) 

( )

zu v v
zu

zu

zu v
v zu

zu

P P PP
P 1

P P P P 1
P

−
η = ⇒ =

− η

−
η = ⇒ = ⋅ − η

 

b) 1 2

1 2 1 2

2
1

1 2 2

1
2

1 2 1

R R1 1 1 R
R R R R R

R R1 1 1 R
R R R R R

R R1 1 1 R
R R R R R

⋅
= + ⇒ =

+

⋅
= + ⇒ =

−

⋅
= + ⇒ =

−
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Ergebnisse E6 
a) 

( )

( )

2 2 2

2 2 2

4AA D d D d
4

4AA D d d D
4

π
= − ⇒ = +

π

π
= − ⇒ = −

π

 

b) 1 2

1 2

1 2
1 2

1 2
2 1

m z m z 2aa m
2 z z

m z m z 2aa z z
2 m

m z m z 2aa z z
2 m

⋅ + ⋅
= ⇒ =

+

⋅ + ⋅
= ⇒ = −

⋅ + ⋅
= ⇒ = −

 

 
Ergebnisse E7 
a) b r 2AA b

2 r
b r 2AA r
2 b

⋅
= ⇒ =

⋅
= ⇒ =

 

b) 2 2 2 2

2 2 2 2

c a b a c b

c a b b c a

= + ⇒ = −

= + ⇒ = −
 

 
Ergebnisse E8 
a) 

2

2
2

1 3VV r h r
3 h
1 3VV r h h
3 r

= π ⋅ ⋅ ⇒ =
π ⋅

= π ⋅ ⋅ ⇒ =
π ⋅

 

b)
3 3

4 3VV r r
3 4

= π ⋅ ⇒ =
π

 

 
Ergebnisse E9 
a) 2

2

2

2 r h 3VV r
3 2 h

2 r h 3VV h
3 2 r

π ⋅ ⋅
= ⇒ =

π ⋅

π ⋅ ⋅
= ⇒ =

π ⋅

 

b)
2 2

2 2
2 2

1 VV 2 r R r
2 R
VV 2 r R R

2 r

= π ⋅ ⋅ ⇒ =
π ⋅

= π ⋅ ⋅ ⇒ =
π ⋅

 

 
Ergebnisse E10 
a) 2

2

2 h g tt h
g 2

2 h 2 ht g
g t

⋅ ⋅
= ⇒ =

⋅ ⋅
= ⇒ =

 

b) 2

2

vv 2g h g
2 h
vv 2g h h

2 g

= ⋅ ⇒ =
⋅

= ⋅ ⇒ =
⋅
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Ausführliche Lösungen: 
 

Ausführliche Lösungen A1 
a) 1 1 2 2

2 1 1 2

2 1 2 1

1 2 2 1

l : L l l | l

L l l l L l

l : L l l | l

L l l l L l

= + −

⇔ − = ⇔ = −

= + −

⇔ − = ⇔ = −

 

b) 1 1 2 2

2 1 1 2

2 1 2 2

2 1 2 1

F : F F F | F
F F F F F F

F : F F F | F
F F F | F F F F

= − +

⇔ + = ⇔ = +

= − +

⇔ + = − ⇔ = −

 

 
Ausführliche Lösungen A2 
a) ( )vv : n | d

d
n d v v n d

vd : n | d
d
v vn d |: n d

n

= ⋅ ⋅ π
⋅ π

⇔ ⋅ ⋅ π = ⇔ = ⋅ ⋅ π

= ⋅
⋅ π

⇔ ⋅ = ⇔ =
π ⋅ π

 

b) ss : v | t
t

v t s s v t

st : v | t
t

sv t s |: v t
v

= ⋅

⇔ ⋅ = ⇔ = ⋅

= ⋅

⇔ ⋅ = ⇔ =

 

 
Ausführliche Lösungen A3 
a) ( )

( )

( )

U : W U I t |: I t
W U
I t

WU
I t

I : W U I t |: U t
W I

U t
WI

U t

t : W U I t |: U I
W t
U I

Wt
U I

= ⋅ ⋅ ⋅

⇔ =
⋅

⇔ =
⋅

= ⋅ ⋅ ⋅

⇔ =
⋅

⇔ =
⋅

= ⋅ ⋅ ⋅

⇔ =
⋅

⇔ =
⋅  

b)

( )

( )

( )

m g sm : P | t
t

P t m g s |: g s
P t P tm m
g s g s

m g sg : P | t
t

P t m g s |: m s
P t P tg g
m s m s

m g ss : P | t
t

P t m g s |: m g
P t P ts s
m g m g

m g st : P | t
t

m g sP t m g s |: P t
P

⋅ ⋅
= ⋅

⇔ ⋅ = ⋅ ⋅ ⋅

⋅ ⋅
⇔ = ⇔ =

⋅ ⋅

⋅ ⋅
= ⋅

⇔ ⋅ = ⋅ ⋅ ⋅

⋅ ⋅
⇔ = ⇔ =

⋅ ⋅

⋅ ⋅
= ⋅

⇔ ⋅ = ⋅ ⋅ ⋅

⋅ ⋅
⇔ = ⇔ =

⋅ ⋅

⋅ ⋅
= ⋅

⋅ ⋅
⇔ ⋅ = ⋅ ⋅ ⇔ =
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Ausführliche Lösungen A4 
a) 1 2

1 m

m 1 2 2

m 2 1

1 m 2

1 2
2 m

m 1 2 1

m 1 2

2 m 1

l l
I : l | 2

2
2 l l l | l

2 l l l

I 2 l l

l l
I : l | 2

2
2 l l l | l

2 l l l

I 2 l l

+
= ⋅

⇔ ⋅ = + −

⇔ ⋅ − =

⇔ = ⋅ −

+
= ⋅

⇔ ⋅ = + −

⇔ ⋅ − =

⇔ = ⋅ −

 

b) 2

2

2

dd : A | 4
4

4 A d |:
4 A d |

4 A d

Ad 2

π ⋅
= ⋅

⇔ ⋅ = π ⋅ π
⋅

⇔ =
π
⋅

⇔ =
π

⇔ = ⋅
π

 

 
Ausführliche Lösungen E5 
a) 

( ) ( )

( )

( )

zu v
zu zu

zu

zu zu v zu

zu zu v

zu v

v
zu

v
zu

zu v
v zu

zu

zu zu v v

zu v zu zu

v zu zu

v zu

P PP : | P
P

P P P | P
P P P

P 1 P |: 1
PP

1
PP

1

P PP : | P
P

P P P | P
P P P | P

P P P
P P 1

−
η = ⋅

⇔ η⋅ = − −

⇔ η⋅ − = −

⇔ η− = − η−

−
⇔ =

η−

⇔ =
−η

−
η = ⋅

⇔ η⋅ = − +

⇔ η⋅ + = −η⋅

⇔ = − η⋅

⇔ = ⋅ − η
 

b) 2 1

1 2 1 2 1 2

1 2

1 2

1 2

1 2

1
1 2 2 2 1

2

1 2 1 2 2

2

1 2

2
1

2

2
1 2 1 1 2

1

2 1 2 1 1

R R1 1 1 1R :
R R R R R R R R

R R1
R R R

R RR
R R

1 1 1 1 1 1 1R : |
R R R R R R R

R1 1 1 1 R
R R R R R R R R

R R1
R R R

R RR
R R

1 1 1 1 1 1 1R : |
R R R R R R R

R1 1 1 1 R
R R R R R R R R
1

R

= + ⇔ = +
⋅ ⋅

+
⇔ =

⋅

⋅
⇔ =

+

= + − ⇔ − =

⇔ = − ⇔ = −
⋅ ⋅

−
⇔ =

⋅

⋅
⇔ =

−

= + − ⇔ − =

⇔ = − ⇔ = −
⋅ ⋅

⇔ 1

2 1

1
2

1

R R
R R
R RR
R R

−
=

⋅

⋅
⇔ =

−
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Ausführliche Lösungen A6 
a) ( )

( )

2 2

2 2 2

2 2

2 2

2

2 2

2 2 2

2 2

2 2

2

4D : A D d |
4

4 A D d | d

4 A d D

4 AD d |

4 AD d

4d : A D d |
4

4 A D d | d

4 A 4 Ad D |

4 Ad D |

4 Ad D

π
= − ⋅

π
⋅

⇔ = − +
π
⋅

⇔ + =
π

⋅
⇔ = +

π
⋅

⇔ = +
π

π
= − ⋅

π
⋅

⇔ = − +
π
⋅ ⋅

⇔ + = −
π π

⋅
⇔ = −

π
⋅

⇔ = −
π

 

b)

( ) ( )

1 2

1 2

1 2 1 2

1 2

1 2

1 2
1

1 2 2

2 1

2
1

1 2

1 2
2

1 2 1

1

m z m zm : a | 2
2

2 a m z m z
2 a m z z |: z z

2 a m
z z

2 am
z z

m z m zz : a | 2
2

2 a m z m z | m z
2 a m z m z |: m
2 a m z z

m
2 az z
m

m z m zz : a | 2
2

2 a m z m z | m z
2 a m z m

⋅ + ⋅
= ⋅

⇔ ⋅ = ⋅ + ⋅

⇔ ⋅ = + +

⋅
⇔ =

+

⋅
⇔ =

+

⋅ + ⋅
= ⋅

⇔ ⋅ = ⋅ + ⋅ − ⋅

⇔ ⋅ − ⋅ = ⋅

⋅ − ⋅
⇔ =

⋅
⇔ = −

⋅ + ⋅
= ⋅

⇔ ⋅ = ⋅ + ⋅ − ⋅

⇔ ⋅ − ⋅ = ⋅ 2

1
2

2 1

z |: m
2 a m z z

m
2 az z
m

⋅ − ⋅
⇔ =

⋅
⇔ = −

 

 
Ausführliche Lösungen A7 
a) b rb : A | 2

2
2 A2 A b r |: r b

r
2 Ab

r

b rr : A | 2
2

2 A2 A b r |: b r
b

2 Ar
b

⋅
= ⋅

⋅
⇔ ⋅ = ⋅ ⇔ =

⋅
⇔ =

⋅
= ⋅

⋅
⇔ ⋅ = ⋅ ⇔ =

⋅
⇔ =

 

b) 2 2 2 2 2 2

2 2 2 2 2 2

2 2

2 2 2 2 2 2

2 2 2 2 2 2

2 2

a : c a b c a b | b

c b a a c b |

a c b

b : c a b c a b | a

c a b b c a |

b c a

= + ⇔ = + −

⇔ − = ⇔ = −

⇔ = −

= + ⇔ = + −

⇔ − = ⇔ = −

⇔ = −
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Ausführliche Lösungen A8 
a) 

( )

( )

2

2

2 2

2

2 2

2 2

1r : V r h | 3
3

3 V r h |: h
3 V 3 Vr r |

h h
3 Vr

h

1h : V r h | 3
3

3 V r h |: r

3 V 3 Vh h
r r

= π ⋅ ⋅ ⋅

⇔ ⋅ = π ⋅ ⋅ π ⋅

⋅ ⋅
⇔ = ⇔ =

π ⋅ π ⋅
⋅

⇔ =
π ⋅

= π ⋅ ⋅ ⋅

⇔ ⋅ = π ⋅ ⋅ π ⋅

⋅ ⋅
⇔ = ⇔ =

π ⋅ π ⋅

 

b) 3

3

3

3 3

3

4 3r : V r |
3 4

3 V r |:
4

3 V r
4

3 Vr |
4
3 Vr
4

= π ⋅ ⋅

⋅
⇔ = π ⋅ π

⋅
⇔ =

⋅ π
⋅

⇔ =
⋅ π
⋅

⇔ =
⋅ π

 

 
Ausführliche Lösungen A9 
a) 

( )

( )

2

2

2 2

2

2 2

2 2

2 r hr : V | 3
3

3 V 2 r h |: 2 h
3 V 3 Vr r |
2 h 2 h

3 Vr
2 h

2 r hh : V | 3
3

3 V 2 r h |: 2 r

3 V 3 Vh h
2 r 2 r

π ⋅ ⋅
= ⋅

⇔ ⋅ = π ⋅ ⋅ π ⋅

⋅ ⋅
⇔ = ⇔ =

π ⋅ π ⋅
⋅

⇔ =
π ⋅

π ⋅ ⋅
= ⋅

⇔ ⋅ = π ⋅ ⋅ π ⋅

⋅ ⋅
⇔ = ⇔ =

π ⋅ π ⋅

 

b) ( )

( )

2 2 2

2
2

2
2

2 2 2 2

2 2

2 2

r : V 2 r R |: 2 R

V r
2 R

Vr |
2 R

1 Vr
2 R

R : V 2 r R |: 2 r

V R
2 r

VR
2 r

= π ⋅ ⋅ π ⋅

⇔ =
π ⋅

⇔ =
π ⋅

⇔ =
π ⋅

= π ⋅ ⋅ π ⋅

⇔ =
π ⋅

⇔ =
π ⋅
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Ausführliche Lösungen A10 
a) 

2

2

2

2

2

2 2

2

2 hh : t
g

2 ht | g
g

g t 2 h |: 2

g t h
2

g th
2

2 hg : t
g

2 ht | g
g

g t 2 h |: t
2 hg
t

⋅
=

⋅
⇔ = ⋅

⇔ ⋅ = ⋅

⋅
⇔ =

⋅
⇔ =

⋅
=

⋅
⇔ = ⋅

⇔ ⋅ = ⋅
⋅

⇔ =  

b)
2

2

2

2

2

2

g : v 2g h

v 2g h |: 2 h

v g
2 h

vg
2 h

h : v 2g h

v 2g h |: 2 g

v h
2 g

vh
2 g

= ⋅

⇔ = ⋅ ⋅

⇔ =
⋅

⇔ =
⋅

= ⋅

⇔ = ⋅ ⋅

⇔ =
⋅

⇔ =
⋅

 

 
 


