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Losungen Physik

1
Rermove["d obal ™ %" ]
RIRL_, RR_, RB_, R4, R5_, R6_]:=
1/1/RL+1/RR+1/ (RB+R4) +1/ (R5+R6)) // Together // Sinplify
R[R1, R2, R3, R4, R5, R6]
RILR2 (R3+R4) (R5+R6)

R2 RB+R4) (R5+R6) +RL (RB+R4) (R5+R6) +R2 (R3+R4+R5+R6))
R[Rl_, R4_, R6_]1:=R[Rl, R1, Rl, R4, Rl, R6];
R[R1, R4, R6]

RL (RL+R4) (Rl +R6)
4R12+2R4R6 +3 Rl (R4 +R6)
fIx_,y_.,z_, ARlL_, ARA_, AR6_] : =

(Abs [D[R[R1, R4, R6], R1]1]1 ARl + Abs[D[R[R1, R4, R6], R4]] AR4 +

Abs [D[R[R1, R4, R6], R6]1]1 AR6) /. {Rl->x, RA>y, R6>2z};

fIx, Yy, z, ARl, AR4, AR6]
X (X+Y) (3X+2Y) (X+2) X (X +Y)
ARG Abs | -
{ (AX2+2yzZ+3X (y+2))? +4x2+2y2+3x(y+z)]
X (X+Y) (X+2) (3Xx+22) X (X+2)
AR4 Abs | -
[ (4x2+2yzZ+3X (y+2))2 +4x2+2yz+3x(y+z)}
ARlAbS[—X (X+Yy) (X+2) (8x+3 (y+22)) .
(AX2+2yZ2+3X (y+2))
X (X+Y) X (X +2) (X+Yy) (X+2) ]
4x24+2yz+3x (y+2) +4x2+2yz+3x (y+2) i 4x2+2yz+3X (Yy+2)
a

ria=R[2, 2, 2, 10, 2, 10] // N
0.857143

ri=R[2, 10, 10] // N

0. 857143
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drl=f[2, 10, 10, 0.05, 0.15, 0.15]

0. 0204082

drlu =R[2-0.05, 10-0.15, 10-0.15]//N

0. 836727

rl-drl

0. 836735

rl-driu

0. 0204156

drlo=R[2+0.05 10+0.15, 10+0.15] // N

0. 877544

rl+drl

0. 877551

drlo-r1l

0. 020401

Lineare Fehleraproximation und extreme Werte stimmen Uberein.

c,d

R[2, 10, R6]

12 (2 + R6)
38+ 13 R6

D[R[2, 10, R6], R6] // Sinplify
144
(38 + 13 R6) 2
Eval uate[Si npl i fy[D[R[2, 10, R6], R6]] == 0]

144
(38 +13R6)?

Sol ve[Eval uate[Si nmpl i fy[D[R[2, 10, R6], R6]] == 0], {R6}] // Fl atten

{3
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Pl ot [{R[2, 10, R6]1}, {R6, 0, 20}1;

0.85}
0.8

0.75¢

5 10 15 20
0.65

Pl ot [Eval uate[Si nplify[D[R[2, 10, R6], R6]111, {R6, 0, 20}1;

0.1}

0.08

0.06

0.04

0.02¢

5 10 15 20

R total ist minimal fir R6 = 0 und maximal fir R6 = unendlich.

R[2, 10, O]

12
19

R[2, 10, 0] // N
0. 631579

R[2, 10, Infinity]

12
13

R[2, 10, Infinity] // N

0. 923077

Sol ve[R[2, 2, 2, 10, 2, R6] ==2.8, {R6}]
{{R6 - -3.37705}}
Sol ve[R[2, 10, R6] ==2.8, {R6}]

{{R6 - -3.37705}}
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Sol ve[R[2, 10, R6] == 2.8, {R6}]

{{R6 - -3.37705}}

Keine Ldsung. R6 kann nicht negativ sein!

Rermove["d obal ™ %" ]

m= 2.610" (-3); g=9.81; v0 =340;
V[t_]:={Sin[45Degree] vO, Cos[45Degree] vO- g t};
vitl//N

{240. 416, 240.416-9.81t}

solv2=Solve[v[t][[2]] =0, {t}] //Flatten

(t > 24.5073)

tl=t /. solv2

24.5073

t2=2t1

49. 0145

S[t_1:={Sin[45Degree] vOt, Cos[45Degree] vOt -1/2g t"2};
s[t]1//N

{240.416t, 240.416t - 4.905t2}

ParanetricPl ot [s[t], {t, O, 25}7;
3000 ¢
2500+
2000 ¢
1500+
1000+

500

1000 2000 3000 4000 5000 6000
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ParanetricPl ot [s[t], {t, O, 50}7;

3000 ¢
2500
2000 ¢
1500t
1000 |

500

2000 4000 6000 8000 10000 12000

vertMax =s[t1]1[[2]]

2945. 97

hor Max = s[t2][[1]]

11783.9

Die 20 km werden langst nicht erreicht.

en=1/2mv0"2 (% Symetrie x)

150. 28

en=1/2 2.610" (-3) 34072

150. 28

Renmove["d obal ™ " ]

h=1.5 m=1; r =0.02; a=30Degree; g=9.81; J=1/2mr"2
0. 0002

s=h/Sin[a]

3.
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G=mg

9.81
F=GSin [a]
4.905

a=F/m

4.905

ePot =mgh

14. 715

eKinRot [v_1:=1/2mv"2+1/2J (v/r)"2
eKi nRot [v] == ePot

0.75v2 == 14. 715

sol v[3] = Sol ve[eKi nRot [v] == ePot, {v}]
({V > -4.42945}, (v > 4.42945}}

VEnd =v /. sol v[3][[2]]

4. 42945

eRot =1/2J (vEnd/r)"2

4.905

eKin=1/2mvEnd”"2

9.81

eKi n + eRot == ePot

True

wEnd = vEnd /r

221.472

wEnd =2 Pi /Tu

275
221. 472 == T

sol v[31] = Sol ve[wENd == 2 Pi /Tu, {Tu}] // Flatten; Tu=Tu /. solv[31]

0. 0283701
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touren/60==1/Tu

touren
60

= 35. 2484

Sol ve[touren/60 ==1/Tu, {touren}]

{{touren - 2114.91}}

VENnd == awt E

4.42945 - awt E

gll=(s=1/2awtE"2);
gl 2= (vEnd == aw t E);
solv3c =Solve[{gl 1, gl 2}, {aw, tE}] // Flatten

{aw- 3. 27, tE > 1. 35457

tE=t /. solv3c

1. 35457 ==

FKi n == cD al

FKin==0.04cD

eKin == 1/2cDal 2 // Sol ve

{{cD-12262.5}}

Rernove[v]

Modéllierung:

m=V1p=rl"2 Pi laenge o
2m=V2p =r2"2 Pi laenge o = 2 r1"2 Pi laenge o
==> r2"2=2r1"2

Jotal =1/2 2m) r2"2=mr2"2= J+ 12 mrin2
J=mr27"2-12mr1"2=m2r1"2-1/2mrl*2=3/2mri 2

Kontrolle mit Tabelle:
J=12m (r271+r1"2) = /2 m (2r1"2+r1"2) = 3/2 mri"2
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JNeu = 37

0. 0006

eKinRot Neu[v_1:=1/2mv~2+1/2JNeu (v/r)"2
eKi nRot Neu[v] == ePot

1.25v? = 14. 715

sol v[3] = Sol ve[eKi nRot Neu[v] == ePot, {v}]

({v > -3.43103}, {v - 3.43103}})

VEndNeu =v /. sol v[3][[2]]

3. 43103

eRot Neu =1/2JNeu (VEndNeu/r)"2

8. 829

Renmove["d obal ™ "]

d=0.05 sl=0.1; tenpl=273.15+18; tenp2=273.15+100; pl-=1;
V[s_1:=d"2Pi / 4s;
V[sl]

0. 00019635

a
solv4l = Sol ve[pl/tenpl =p2 /tenp2, {p2}] // Flatten
{p2 > 1. 28164}
p2 =p2 /. solv4l
1.28164
b

sol v42 = Sol ve[p2 V[s1] =plV[s2], {s2}] // Flatten

(s2 5 0.128164)

s2=s2/. solv42

0. 128164
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Rermove["d obal ™ " ]

m=2; M=5; s=2; g=981,

a
sol v51 = Sol ve[a (m+ M) ==mg, {a}] //Flatten
{a > 2.80286)
a=a/. solvsl
2.80286
solvb2 =Solve[l/2at™2 =s, {t}] //Flatten
(t > -1.19462, t - 1.19462)
tEnd =t /. solv52[[2]]
1.19462
b
VEnd = at End
3. 34835
eKinm=1/2 mvEnd”"2
11. 2114
Solve[mgs = (m+M) /2v"2, {V}]
{{v > -3.34835}, {v - 3.34835}}
C
sol v53 =
Solve[{l/2MVEnd"2 ==1/2Mv1*"2+1/2Mv2"2, MVENnd = Mvl+ Mv2}, {vl, v2}] // Chop
{{vl -0, v2 - 3.34835}, {vl >3.34835, v2 50}}
d

eKin2=1/2Mv2~2 /. solv53[[1]1][[2]]

28. 0286
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10

Rermove["d obal ™ %" ]
m=1; h=1;, s=0.02; g=09.81;

ePot = mg h;

gl 1= (eKin-=ePot);
gl2=(eKin=1/2mv~"2);
ePot

9.81

sol vel = Sol ve[{gl 1, gl 2}, {v}] // Flatten

{v > -4.42945, v > 4. 42945}

VEnd =v /. sol v61[[2]]
4.42945

a=VEnd/t

4. 42945
t

s==1/2at”2

0.02 ==2.21472t

solv62 =Solve[s==1/2at”2, {t}]//Flatten
{t - 0.00903047}

tVer =t /. solv62

0. 00903047

imp = mvEnd

4. 42945

F=imp/tVer

490. 5

Rermove["d obal ™ "]

u=230volt; tenp2=100K; tenmpl=20K, V=0.13m3;
t =30sec; o=1kg / (0.173 M 3); spW=4187J / (kg K);
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Wi_1=uit /. {secvolt »J/anp}

6900 J
anp

Sol ve[Wi ] == spW(tenp2 -tenpl) Vo, {i}]

({i >48.5449anp})

Renove["d obal ™ %" ]

k =6.674107-11; nE= 5.9736 10"24; m=892; tU=6.46060; rErde=637110"3
6371000

v=2rPi /tU Fz[r_]:=mv*"2/r; Fz[r]

0. 0000663376 r

Fl{r_1:=kmnE/r"2; F1[r]

3. 55621 x 10%7
r2

sol veec = Sol ve[F1[r] =Fz[r], {r}] // Flatten

{r > -8.75076x10°% - 1.51568x 10" i, r - -8. 75076 x10°% + 1. 51568 x107 i, r —» 1. 75015x 107}

rU=r /. sol v6c[[3]]

1. 75015 x 107

rU-rErde

1.11305x 107

Anderer Weg

Rermove["d obal ™ %" ]
k =6.674107-11; nE=5.9736 10724 ; m=892; tU=6.46060; rErde =637110"3;
gll=(mr w*2 == yMm/ r*2 /. {yM/r"2 5 gr, w-> (2 Pi)/T}) //Sinplify

472y
T

=gr T

sol ve6cl = Sol ve[{yM==grr"2 /. {y M->grErde”~2}}, {gr}] //Flatten

40589641000000 g
{or > 2 }
r
gr =gr /. solve6bcl

40589641000000 ¢
r2
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solvec2 = (Solve[gll, {r}1 /. {g->9.81, T-»tU}) //Flatten

(r > -8.74715x10° + 1. 51505x 107 i, r » -8. 74715x10® - 1. 51505x 107 i, r - 1. 74943 x 107}

r=r /. solvec2[[3]]; r -rErde

1.11233x107

Renmove["d obal ™ "]
s=0.25; x=2s; v =2337;
Solvelv ==af, {f}]

({f >674.})

Dasist etwa e gegen f

Rermove["d obal ™ " ]
01 =20.5; 82=2.6; A61=0.3;, A62=0.3; t1=18; at =1;

frt_, el , 62 1:=061+02Sin[2Pi t /24];
Pl ot [{f [t, 20.5, 2.5], 20.5}, {t, O, 48}];

23}
22}

21

20 ¢
19+
10 20 30 40

Plot [{f [t, 20.5, 5], f[t, 20.7, 5], f[t, 20.3, 5]}, {t, 17, 193}];

15.8¢

15.7¢

15.6¢

15.5¢

15.4¢

17.5 18 18.5 19
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Plot [{f [t, 20.5, 5], f[t, 20.7, 5], f[t, 20.3, 5]}, {t, 16, 20}];

16.2¢

15.8+

15.6+

15. 4+

P

ot [{f [t, 20.5, 2.5], f[t, 20.5, 2.3], f[t, 20.5, 2.71}, {t, 16, 20}];

18.5
18.4+¢
18. 3¢}
18.2¢

18. 1}

17.9¢

17. 8¢
ML = {f [t, 20.5, 2.6], f[t, 20.2, 2.3],
f[t, 20.8, 2.3], f[t, 20.2, 2.9], f[t, 20.8, 2.9]} /. {t -18}

{17.9, 17.9, 18.5, 17.3, 17.9}

M2 = {(f [t, 20.5, 2.6], f[t, 20.2, 2.3],
f[t, 20.8, 2.3], f[t, 20.2, 2.9], f[t, 20.8, 2.9]} /. {t »17}

{17.9886, 17.9784, 18.5784, 17.3988, 17.9988}

MB = {f [t, 20.5, 2.6], f[t, 20.2, 2.3],
f[t, 20.8, 2.3], f[t, 20.2, 2.9], f[t, 20.8, 2.9]} /. {t »19}

{17.9886, 17.9784, 18.5784, 17.3988, 17.9988}

mL =M n[Union[M, M2, MB]]

17.3

nm2 = Max [Uni on[ML, M2, MB]]

18.5784

(Max [Uni on[ML, M2, M3]] -M n[Union[ML, M2, MB]]) /2
0. 639185
flrt_, hl_, h2_, at_, ahl_, Ah2_]:= (Abs[Evaluate[D[x +y Sin[2Pi z/24], x]1]] ahl +

Abs[Eval uate[D[x +y Sin[2Pi z /247, y11] ah2 +
Abs [Eval uate[D[x +y Sin[2Pi z/24], z]]1At ) /. {X->hl, y->h2, z>t};
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diff =f1[18, 20.5, 2.6, 2, 0.1, 0.2]
0.3

val =f[18, 20.5, 2.6]

17.9

nmB =val -diff

17.6

mt =val +diff

18.2

{mL, nB, val, n4, n2}

{17.3, 17.6, 17.9, 18.2, 18.5784}

Rermove["d obal ™ "]

gl = (ev1”"2/2 + pghl + p= pv2"2/2 + pgh2 + p);
sol ve6f = Sol ve[gl, {v2}]

({V2 > -4.42945), (v2 > 4.42945})

v2 =v2 /. sol v6f [[2]]

4. 42945

Anderer Weg:
Sqrt [2g hl]

4. 42945

Oben muss soviel Wasser reinkommen wie unten rausgeht. Da mit den Rohrdurchmessern auch die VVolumen pro Zeit,
aso die Geschwindikgeiten gleich sind, ist obenv =4.429...



