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Losungen

Rermove["d obal ™ %" ]

x1=1,yl=1, x2=-1;y2=1, x3=1, y3=-1; x4=-1; yd=-1,
dx = 0. 05; dy =dx;

fix_,y_, k 1:=(@E"(-k (x+y)) -0.35) Abs[CO];
Pl ot 3DI[f [X, ¥, 11 /. CO -1, {x, -3, 3}, {y, -3, 3}, PlotRange » {-1.5, 800}7];

fr1, 1, 1]

~0. 0793294 Abs [C0]

fri, 1, 0.86]

0. 0081323 Abs [C0]

fix_, y_1:=f[x, vy, 0.86];
fIx, yl

(-0.35+2 e 08 X¥)y Abs[CO]

fl=f[x, yl1/. {(x-x1, y->yl}

0. 0081323 Abs [CD]

glx_, y_, dx_, dy_]:=Abs[D[f [x, y], x]] Abs[dx] + Abs [D[f [x, y], y]] Abs[dy];
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{9[x%, vy, dx, dy], ooooo, 00000, g[u, Vv, dv, dv] /. {X->U, y->V}}

{0.172 0 86Re[Xx+Y] Ahs[CO], 00000, 00000, 3.44 ¢ 0-86Re(Uv] Ahs[CO] Abs [dv]}

linFehler =g[x, y, dx, dy] /. {Xx->x1, y->yl}

0. 0307994 Abs [CD]

{f1, plus - nminus, |inFehler}

{0. 0081323 Abs [C0], -m nus +plus, 0.0307994 Abs [CO] }

Intervall = {f1-linFehler, f1+1inFehler}

{-0.0226671 Abs [C0], 0.0389317 Abs [CO]}

fl=f[x, yl1/. (Xx->x1l+dx, y->yl+dy}

-0. 0213799 Abs [C0]

(Etwa f1-linFehler ////ooooool//l Negativer Wert physikalisch nicht sinnvoll!)

c

e-Funktion statt linear, je nach Punkt Wachstum sehr verschieden.

Rermove["d obal ™ "]

d=0.3neter; lae=12meter; p=0.9 1073 kg/nmeter”~3; g=9.8lneter /sec"2;
hli=1lae/2; h2=1lae/2 + lae/2Sin[60 Degree];
h20=lae/2 - lae/2Sin[60Degree]; h3=2lae/2;

V=d"2Pi /41 ae

0. 84823 neter?®
m=V p
763. 407 kg

JJ=1/3 m|lae”2

36643. 5 kg net er?

g

9. 81 net er
sec?
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Ep[h_] =mgh; Ep[hl]

44934. 1 kg et er 2
sec?

Erot[w ]:=1/2JJ) w"2; Erot [w]

18321. 8 kg met er ? ?

Ep[hl] == Er ot [w]

44934. 1 kg et er?

5 = 18321. 8 kg net er % ?
sec

sol vl = Sol ve[Ep[hl] == Erot [w], {w}] // Flatten

1. 56605 1. 56605
fwo -, w22
sec sec

wl=w/. solvl[[2]]

1.56605
sec

vl=I1aewl

18. 7926 net er
sec

v11/1000 km/ neter 6060 sec/Std

67.6532 km
Std

b 60 Grad nach unten

Ep[h2] == Er ot [w]

7489.02kg meter (6 meter +3+/3 neter)

sec? = 18321. 8 kg net er ? ?

solv2 = Sol ve[Ep[h2] == Erot [w], {w}] // Flatten

2.13926 2.13926
{w» e W —}
sec sec

w2=w/. solv2[[2]]

2.13926
sec

v2 =1 ae w2

25. 6711 neter
sec

v21 /1000 km/ nmeter 6060sec/Std

92. 416 km
Std
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b 60 Grad nach oben

Ep[h20] == Er ot [w]

7489.02kg meter (6 meter -3+/3 neter)
sec?

== 18321. 8 kg et er 2 ?

sol v2 = Sol ve[Ep[h20] == Erot [w], {w}] // Flatten

0.573213 0.573213
oo - g et
sec sec

w2=w/. solv2[[2]]

0.573213
sec

v2 =| ae w2

6. 87855 net er
sec

v21/1000 km/ neter 60 60 sec/Std

24. 7628 km
Std

Ep[h3] == Er ot [w]

89868. 3 kg neter?
sec?

== 18321. 8 kg et er 2 «?

sol v3 = Sol ve[Ep[h3] == Erot [w], {w}] // Flatten

2.21472 2.21472
fwo - s 22
sec sec

w3=w/. solv3[[2]]

2.21472
sec

v3 =1|ae w3

26.5767 neter
sec

v31/1000 km/ et er 60 60 sec /Std

95. 6761 km
Std

Renmove["d obal ™ " ]
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p=19Q 7/ (13.7neter) (L.522Pi /74 m2)

0.128989 m? @
met er

pl1=0.95Q / (13.7neter) (1.5"2Pi /4 nm 2)

0.122539 m? Q
met er

p2=1.05Q / (13. 7meter) (1.5"2Pi /4 m2)

0.135438 Mt Q
met er

Eisen, spezifischer Widerstand: 0.1 bis0.15  nm?/ meter
==> es konnte Eisen sein --- Flussstahl ---- Rotguss (Bronze)----
Da es aber sich aber um einen Draht handelt, fallen Gussarten weg..

b
i =10A; U=230V: R=U/i /. {V/A-Q}
23Q
Solve[R=px / (1.5"2Pi /4 mMmM2), {x}]
{{x >315.1neter }}

c

a=6.5710" (-3) / K;
T=293.16K; AT=1K;
RO = p;

AR=RO aaAT

0. 000847456 m? Q
met er

{RO, AR}

{ 0.128989mMm* @ 0. 000847456 m*? Q }
nmet er ' net er

AR/ RO 100

0. 657

Renmove["d obal ™ " ]
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g=9.81neter / (sec"2),

vOh = 100 et er / (10 sec);
hl=-(10neter +0.90 neter);
h2 =hl -4 neter;
masse = 75 kg;

p =1000kg / (neter ~3);

vert[t_]=-gt

79.81rretert
sec?

vvec[t _1:={vOh, vert[t]};
svec[t_1:={vOht, vert[t]t /2};

vert[t]t /2==h2

_ 4.905 et er t2

> — -14.9meter
sec

solvl =Solve[vert[t]t /2==h1, {t}] //Flatten

{t --1.49071sec, t - 1.49071sec}

tl=t /. solvl[[2]]

1. 49071 sec

solv2 = Solve[vert [t]t /2==h2, {t}] //Flatten

{t - -1.7429sec, t - 1.7429sec}

t2=t /. solv2[[2]]

1.7429 sec

svec [t 2]

{17. 429 neter, -14.9neter}

m nSchwi nbar | aenge = 17. 429046490552107" neter + 10 neter + 4 neter

31.429 neter

nmet er?

VEi ntauchen = Sgrt [vvec[t1].vvec[t1]] /. { - meter /sec}

sec?

17. 716 et er
sec

Nor m[vvec [t 1]]

met er }

17.716 Abs [~
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C
Eki nEi nt auchen =1 /2 nasse VEi nt auchen” 2
11769. 7 kg net er 2
sec?
Eki nEigen=1/2 masse vOh”"2
3750 kg et er 2
sec?
Eki nEi gen / EKi nEi nt auchen 100
31. 8615
d
slh =vOht1
14. 9071 net er
slv=10neter; solv3=Solve[slv==1/2g t~2, {t}] //Flatten;
t3=t /. solv3[[2]]
1.42784 sec
vOht3 =s1h/t3
10. 4403 net er
sec
ghFass + 1/2v0Oh t372
9.81 hFasg met er +10. 1937 net er sec
sec
pO+pghFass + 1/2pv0ht372==p0+pg0 + 1/2p0"2
9810. hFass kg 54500. kg
pO + + ES
nmet er 2 sec? net er sec?
Solve[pO+pghFass + 1/2pv0ht32"2==p0+pg0 + 1/2p0"2, { hFass}]
{{hFass - -5. 55556 neter }}
5

Rermove["d obal ™ %" ]
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| aeMann = 1. 80 net er;

hBrue = 114. 8 neter;

| aeSeil =76.8 neter;

hSchaetz = 6 neter;

(* hEnd=24.8 neter; =x)

hSchwer p = | aeMann / 2;

g=9.81lneter / (sec"2);

F =686 newton /. {newton-»kgneter /sec"2};
dSeil =0.02neter;

masse =F/g

69. 9286 kg

a
hGestreckt =1aeSeil +2 hSchwerp
78. 6 neter
sol vl = Sol ve[hGestreckt ==1/2gt~2, {t}] //Flatten;
tGestreckt =t /. solv1[[2]]
4. 00306 sec
vGestreckt =gt Gestreckt
39. 27 meter
sec
b
Eki nGestreckt =1 /2 masse vGestreckt 2
53919. 6 kg met er?
sec?
Eki nGestreckt /. {kgneter?/sec? » 0.001kJ}
53. 9196 kJ
C
hVer Lae = hBrue - hSchaet z - | aeSei | -1 aeMann
30. 2 net er

hpot = hBrue - hSchaet z - hSchwer p + hSchwer p

108. 8 net er

EFeder Unt en = nasse g hpot

74636. 8 kg met er?
sec?
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{Spannenergi e = 1/2 Federkonst hVer Lae”2, EFederUnten == Spannenergi e}

74636. 8 kg net er?
sec?

{456. 02 Feder konst net er 2, == 456. 02 Feder konst net erz}

sol v3 = Sol ve [EFeder Unt en == Spannenergi e, {Federkonst}] // Flatten;
Feder konst = Feder konst /. sol v3

163. 67 kg
sec?

Dehnunge = hVer Lae /| aeSei |

0. 393229

Spannungo = hVer Lae Feder konst / (dSeil *2 Pi /4)

1.57335x107 kg
nmet er sec?

El ast Modul = Spannungo / Dehnunge

4.00111x107 kg
net er sec?

El ast Modul /. {kg/ (neter sec?) » 10" (-6) newton/nmm 2}

40. 0111 newt on
e

Zugl ast Max = hVer Lae Feder konst

4942. 83 kg et er
sec?

Zugl ast Max /. {kg meter / sec? » 10" (-3) kNewt on}

4.94283 kNewt on

FStillstand = nasse g;
FFeder Sti | | st and = Feder konst h;
FStill stand == FFeder Stil | st and

686. kg met er 163. 67 h kg

sec? - sec?

solv4 = Sol ve[FStil |l stand == FFeder Stillstand, {h}] // Flatten;
hStillstand=h /. sol v4

4.19136 net er
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10

hStil |l st andKopf VonUnt en = hBrue -1 aeSeil - hStill stand -1 aeMann

32. 0086 net er

Renmove["d obal ™ "]

RO=(1/(1/200+1/200+1/300+1/400)) // N

63. 1579

U= 230;
Il =U/ (1/(1/200+1/200+1/300+1/400)) //N

3. 64167

P=I11 U

837. 583

Eine 1000 W-Sicherung hélt. Die 800 W-Sicherung hélt nicht.

solv =NSol vely ==UU/ (1/ (17 (200 +x) +1/200+1/300+1/400)) // N, {x}] //Flatten

2.0102 x10° - 2400. y |

o =g 12y

X[y_l:=x/. solv

X[y]

2.0102 x 10° - 2400. y
~6877. +12. y

X[yl /. y-»574

57509. 1

x[y] 10" (-3) ka /. y »574

57.5091 kQ

Positiv, geht.
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X[yl /. y-»570

-17356. 8

x[y] 10" (-3) ke /. y » 570

-17. 3568 k
Negativ, geht nicht.

Pl ot [Eval uate[x[y]1], {y, 400, 600}1;

40000

20000

450 500 5 600
-20000

- 40000

UU/ (17 (1/ (200 +x) +1/200+1/300+1/400)) //N

1

52900. (0.0108333 + 200, X

Renmove["d obal ™ "]

V[1] =120Liter; p[0] =1bar; p[l] =12bar + p[0]; T[O0] =293.15K; T[l]= T[O];
pLuft = 1.204kg/nmeter"3;

unr = (Liter -> 10” (-3) neter " 3);

g=9.81neter /sec”2

9. 81 net er
sec?

p[n] V[n] == const RT[n]

p[n] Vin] ==const RT[n]
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solv = Sol ve[{p[0] V[0] == const RT[0], p[l] V[1l] == const RT[O]}, {V[0]1}1;
V[0] =V[0] /. solv

{1560. Liter}
AV = V[0] - V[1]

{1440. Liter}

b
m= V[0] pLuft /. unr
{1.87824 kg}
F=mg /. {kgnmeter /sec”2 - newt on}
{18. 4255 newt on}

8

Rermove["d obal ™ "]

a

x kg=1. Masse, y kg=2. Masse, Anteile zusammen 1 kg mit V = 1dn?
Massengleichung

deichungl = (xkg + ykg ==1kQg)

kg x + kgy == kg
Warmegleichung

deichung2 = (xkg 0.84kJ/ (kgK) + ykg 2.5kJ /7 (kgK) =1kg kJ / (kgK))
0.84kJx 2.5kJy kI

K - K K

Volumengleichung

d eichung3 = (xkg/ (2.0kg/dm3) + ykg /7 (0.7kg/dm3) ==1kg / (kg/dm 3))
0.5dn? x + 1. 42857 dn? y == dn?

Sol ve[{d ei chungl, d eichung2, d ei chung3}, {X, Y}1I
{1

(Nicht mdoglich.)
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a2: Varianten
x kg=1. Masse, y kg=2. Masse, Anteile zusammen 1 kg mit V=1dm"3

Sol ve[{d ei chung2, d ei chung3}, {X, y}]

({X >21.4286, y > -6.8})

(Nicht mdoglich.)

{Sol ve[{d ei chungl, G ei chung2}, {Xx, y}1,
"und gl ei chzeitig", Solve[{d eichungl, G eichung3}, {X, Y}1}

{{{x >0.903614, y »0.0963855}}, und gl eichzeitig, {{x >0.461538, y -0.538462}})

(Nicht mdglich, passt nicht zusammen.)

b

Nicht moglich.

Varianten

Testbereich

Rermove["d obal ™ %" ]

a Varianten

fIX, y1/. {x->x2, y-»>y2}
fIx, y1/. {x-x3, y->y3}
fIx, yl1/. {(x->x4, y->y4}
gIx, y, dx, dy] /. {x->x2, y->y2}
gIx, y, dx, dy] /. {x->x3, y->y3}

g[x, y, dx, dy] /. {x-»>x4, y»>y4}
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b Varianten

hfu_, v_, du_, dv_]:=Max[Abs[Max[f [u, v], f [u+du, v+dv],
f[u-du, v+dv], f[u+du, v-dv], f[u-du, v-dv]]], Abs[

Mn[f [u, v], f [u+du, v+dv], f[u-du, v+dv], f[u+du, v-dv], f[u-du, v-dv]]l];
h{

X1,

y1,
dx,

dy]
h[x2, y2, dx, dy]
h[x3, y3, dx, dy]

h[x4, y4, dx, dy]



