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Losungen Teil 1

Remove["d obal " *" ]

fil[r_, o , X _]:={X, r Cos[e], r Sinf[e]};

r =20;

pl = ParametricPl ot 3D[f1[r, o, X1, {o, 0, 2Pi }, {X, -r, r}l;
f2[(r _, o , z_]1:={r Cos[e], r Sin[e], z};

p2 = Paranetri cPl ot 3D[f2[r, ¢, z], {o, O, 2Pi }, {z, -r, r}];
Show[pl, p2];
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p3 = Paranetri cPl ot 3D[f3[x, ¥y, z], {X,
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fil[r_, o , X _]:={x, r Cos[e], r Sinf[e]};

r =20;

pl = ParametricPl ot 3D[f1[r, o, X1, {o, 0, Pi /2}, {X, 0, r}1;
f2[(r _, o , z_ ]:={r Cos[e], r Sin[e], z};

p2 = ParanetricPl ot 3D[f2[r, ¢, z], {e, O, Pi /2}, {z, O, r}1;
Show[pl, p2, ViewPoint -> {1.848, 2.455, 1.418}];
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Rermove["d obal ™ %" ]

r = 20;
fANew[r _, x_, y_1:={x, y, 0} /; x"2+y"2>r"2;
fANeW[r _, X_, Y_1:={X, ¥, X} /; X "2+y"2<r"2;
f2New[r , ¢ , z_]1:={r Cos[e], r Sin[e], 0} /; z >r Cos[e];

f2New[r , ¢ , z_]1:={r Cos[e], r Sin[e], 2z} /; z < r Cos[e];
pl = Parametri cPl ot 3D[f INew[r, X, y], {X, O, r},

{y, 0, r}, ViewPoint -> {-1.867, -2.569, 1.168}, PlotPoints - 70];
p2 = Paranet ri cPl ot 3D[f 2New[r, ¢, z], {®, O, Pi /2}, {z, O, r},

Vi ewPoi nt -> {-1.867, -2.569, 1.168}, PlotPoints - 70];
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b

Der gesuchte Korper besteht aus 8 mal 2 mal sochen kongruenten Teilen.

Integrate[l, {z, 0, x}]
X
r =20;

int =
Integrate[lntegrate[lntegrate[l, {z, 0, x}1, {x, 0, Sqrt [20"2-y”~21}1, (Y, O, r}]

8000
3
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N[%

2666. 67

V=2%x8xint

128000
3

N[%
42666. 7
intN=2+«8x«N ntegrate[l, {y, O, r}, {x, 0, Sqrt [20r2-y"2]1}, {z, O, x}]

42666. 7

Rermove["d obal ™ %" ]

Lapl aceTransformSin [3t] +Sinh [5t], t, S]

5 3
“25+52 ' 9+s?

%/ / Toget her

2 (-15 + 4 s2?)
(-25+s2) (9 +5s2)

%/ / ExpandAl | // Toget her

2 (-15 + 4 s2)
-225-16s2 + s4

%// Apart

1 - 1 . 3
2 (-5+58) 2 (5+8) 9+s2

Lapl aceTransformE” (t -3) *xE™ (t +3), t, s]

1
-2+s
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Lapl aceTransformle! (1+Sin[t]), t, s]

1 1
1+s 2-2s4+82

%// Toget her

1-s+s2
(-1+s) (2-2s +5s2)

%// ExpandAl | // Toget her

1-s+s2
-2+4s-3s2+s3

Lapl aceTr ansf or m T t, s]
+

-Cos [s] Coslntegral [s] +%Si nis] (x-2Sinlntegral [s])

Lapl aceTransformDiracDelta[t] + (1 +t)"2, t, s]

2,2 1
s3 = s2 s

1+
%// Toget her

2+2s+s2+88
s3

%/ / Fact or

(1+s) (2+s2?)
53

I nverselLapl aceTransform2s/ (4s”"2+1), s, t]

1

2 Cos| 5]

2

I nverseLapl aceTransform (s”2) / (s"2+1), s, t]

DiracDelta[t] -Sin[t]
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h
I nverseLapl aceTransforml/s+1/s”2+1/s"3, s, t]
2
1+t + t?
[
I nverseLapl aceTransformE” (-3) / (s-1) +E*"3/(s-1), s, t]
ef3+t (1 +@6)
%/ / ExpandAl |
e—3+t +63+t
k
2 1 4
I nver seLapl aceTr ansf or m{ — + +——, 5, t]
s3  1+s2 sa+82
4_4et +t21Sin[t]
3
Rermove["d obal ™ %" ]
a

DSolvely'" ' [t]-3y"" [t]+3y' [t]1-y[t]=FE"(-t), vy, t]
-t

{{y > Function[{t}, - 68

+e' C[1] +e' t C[2] +e' t2C[3]]}}

e-t
frt_, cl_, C2_, C3_] :=—?+et Cl+e t C2+el t2C3;

f[t, Cri1, Cr21, Cr3jl]

-t

: +el C[1] +e' t C[2] +e! t2C[3]

{f [t, C[1], C[2], C[3]] == 0, Eval uate[D[f [t, C[1], C[2], C[3]], t]] =0,
Eval uate[D[f [t, C[1], C[2], C[3]], {t, 2}]1=0} /. t -0
1 1 1

{‘§ +C[1] =0, g +C[1] +C[2] =0, -3 +C[1] +2C[2] +2 C[3] == }
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1 1 1
sol v = Sol ve[{—g +C[1] =0, 3 +C[1] +C[2] == 0, -5 +C[1] +2C[2] +2C[3] = 0},
{C[1], C[2], C[3]}] //Flatten

Eine einzige LAsung bei diesen Bedingungen

b
frt_1:=f[t, Cr1y, Cr2j1, C[311 /. solv; f[t]
_e’t i_ett et t?
8 '8 4 "
%// Sinplify
%e't (-1+e?t (1-2t +2t2))
Plot [f[t], {t, -1, 2.5}1;
0.4}
0.3
0.2
0.1
-1 5 0.5 1 1.5 2 2.5
-0.1
C

Eval uate[D[f [t], t]]

et et el t et t?
_— - 4

8 "4 4

Steigt mindestens exponentiell
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10

Pl ot [ (Eval uate[D[f [t], t]] /. t »t1), {t1, -1, 2.5}];
6

51t

41

-1 -0.5 0.5 1 1.5 2 2.5

Pl ot [ (Eval uate[D[f[t], t]] /.t »t1), {t1, -10~-8, 10"-8}];

Mnm.m._,Hnnw.ﬂm

Prézision muss hdher gestellt werden - wird hier des Aufwandes wegen unterlassen

Fi ndRoot [Eval uate[D[f [t], t]] =0, {t, 0}]

{t 0.}

Fi ndRoot [Eval uate[D[f [t], t]1] =0, {t, -1}]

{t 5-9.72491x10°%)

Problem der schwach eingestellten Prazision ==> Abbruch der Iteration im Bereichvon 108

Fi ndRoot [Eval uate[D[f [t], t]] =0, {t, 1}]

{t 57.16076x10°%}
Problem der schwach eingestellten Prézision ==> Abbruch der Iteration im Bereich von 108

Resultat: Nur ein Wendepunkt - wegen der Monotonie

d=Nntegrate[Sqrt [1+ ((Evaluate[D[f [t], t]] /. t »t1))"2], {t1, -1, 2.5}]

14. 9074
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d=Nntegrate[Sqrt [1+ ((Evaluate[D[f [t], t]1]1 /.t >t1))"2], {t1, -1, 6}]

3078. 13

e

loes =DSolve[{y"'""[t]-3y" " [t]+3y"'[t]l-y[t]=t"2,
y[0] ==-1, y' [0] ==0, y'' [0] ==0}, y, t]// Flatten
{y > Function[{t}, %(—24+22et—12t -10e't -2t2+e' t?) ]}
yLoes[t_]:=y[t] /. loes; yloes[t]
%(—24+22e‘—12t—lOett—2t2+e‘t2)
yLoes[t] // Expand // Sinplify
—12—6t—t2+%e‘ (22-10t +t2)
4

Renove[" d obal ™ +" ]

a

DSol ve[
(X'""[t]1-y[t]=0, y[t]-x"[t]=2Sin[t], x[0] ==1, y[0] =-1, x' [0] =-1}, {y, X}, t]

{{x > Function[{t}, Cos[t]-Sin[t]], y->Function[{t}, -Cos[t] +Sin[t]]}}
X[t_]1:=Cos[t]-Sin[t]; y[t_]:=-Cos[t]l+Sin[t];

VIt_1:={x[t], yI[t1};
ParanetricPlot [v[t], {t, O, 4Pi }];
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12

VIt_JT:={x[t], Sin[t]1y[tl};
ParanetricPlot [v[t], {t, O, 4Pi }];

1.2}

Rermove["d obal ™ %" ]

Integrate[ (2x-y), {X, 0, 2Pi }, {y, 0, 4Pi }]

0

Integrate[ (2x-y) + Sin[xy]l, {X, 0, 2Pi }, {y, 0, 4Pi }]
Eul er Gamma - Cosl ntegral [8 7°] + Log[8] +2 Log[r]

Nl ntegrate[ (2x-y) + Sin[xy], {X, 0, 2Pi}, {y, O, 4Pi }]

4.9511

Integrate[(2x-Yy) + Sin[x +y], {x, 0, 2P}, {y, 0, 4Pi }]
0

Nl ntegrate[(2x-Yy) + Sin[x +y], {X, 0, 2Pi }, {y, 0, 4Pi }]
2.84217x10714

%/ / Chop
0
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13

Rermove["d obal ™ " ]

Vi[t]=g-c/mv[t]"2
2
vit] =g~ SV

cC==CwpA/2

_Acwp

C = D)

v [Inf]l]=0==g-c/mv[Inf]r2

2
v’[lnf]::O::gfw
Solve[0O==g-c/mv[Inf]72, {v[Inf]}]
{{v[lnﬂaf\/gi/cl/ﬁ}, {V[Inf}»%}}
V[Inf]== M, V[lnf]/\2== [M]AZ

Ve Ve

2__9gm
vilnf]c= c
Eval uate[v[Inf]? = (ﬂ /. (m/c)—»l/k)]
c

v[Inf]Z::%

Sol ve[Eval uate[v[I nf]? = (? /. (m/c) —>1/k)], {k}]

{{k*v“gTJzH

v'[t]=0- V[t]"2
[t] g vinf2 [t]
t 2
V’[t]::g,gv\ll[f]z

Solve[0==g-c/mvInf~2, {vinf}]

- M}}
Ve

vl nf

{{vInf %7%}, {

DSol ve[v' [t] =g -

- VIt]172, v, t]

{{v>Function[{t}, vinf Tanh[v?:]f +vinf C[1]]]}}
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solv =DSol ve[v' [t] =g - ~ V[t]"2, v, t] /. vInf—»M//Sirrplify//Flatten
vl nf ¢
Vg vm)
(v/g +/m) Tanh| =+ (Vo \/mc—> 2]
{v > Function[{t}, \}% I}

vNeu[t_]:=v[t] /. solv; vNeu[t]

Vg v/mTanh]| \/C_fﬁgt + \/Q_VEC[” ]
Ve

vNeul[t _1:=Sinmplify[% /. C[1] - 0; vNeu[t]

x/gx/ﬁTanh[%}
Ve

h=1000; g=9.81;, m=100; cw=1.33; p=1.2; A=25; c=cwpA/?2;

Vg T
Cc

DSol ve[v' [t] =g- g
v

= V[t172, v, t] /. vinf »
n

/7 Sinplify

981. t

{{v - Function[{t}, 7.01234 Tanh[0.01 (==t

+100. 7.01234C[11}]]}}

Sol ve [ (7. 012341429995196° Tanh[

981. " t
7.012341429995196°

0.01° ( +100." 7.012341429995196° cm)] /.t ->o) =0, {C[1]}]

{{C[1] »0.}}

[DSoIve[v' [t]=0- VIt172, v, t] /. {vinf > , C[11->0}| /7 Sinplify

R
,\/—

c

nf 2

981. t

[{v > Function[(t), 7.01234 Tanh[0.01 [~ 7o

+100. 7.012340)]]}}

V[t _]:=7.012341429995196"
981. " t

7.012341429995196°

Tanh[O. 01’ ( +100. " 7.012341429995196" 0)] // Chop

VI[t]

7.01234 Tanh[1. 39896t ]
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15

Plot [v[t], {t, O, 10}, Pl ot Range » {0, 7.2}];
TE

6F

5t

sNeu[t _]1:=h-Integrate[vNeu[tl], {t1, O, t},
Assunptions -» {El enent [t1, Real s], El ement [t, Real s] &t > 0}]; sNeu[t]

1000 -t (= Graphics =)

s[t_]1:=h-Integrate[v[t1l], {t1, O, t},
Assunptions » {El enent [t1, Real s], El enent [t, Real s] &t > 0}]; s[t]

1000. -5.01253 Log[Cosh[1. 398961 ]]

S[t_]:=1000." -5.012531328320802" Log[Cosh[1l.3989621152840417 t]]
Plot [s[t], {t, O, 1}1;

1000

999 ¢

998t
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Plot [s[t], {t, O, 150}7;

1000
800 |
600 |
400}

200 ¢

20 40 60 80 100 120 140

Fi ndRoot [s[t] =0, {t, 150}]

(t - 143.101)

Tix_, t_1:=40-4x;
T[O, t]

40

T[10, t]

0

T[x, t]

40 -4 x

Unabhéngig von't

DIT[x, t], t]
0

DIT[x, t1, {x, 2}]

0

DIT[x, t], t]1 ==D[T[x, t1, {X, 2}]

True

Ldsung gefunden:  T[x,t]=40-4 x
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Losungen Teil 2

1
Rermove["d obal ™ %" ]
a
120.8 ==1 /500 (sunFi x + 76 110)
8360 + sunfi x
120. 8 == — 500
sol vl = Sol ve[120. 8 ==1 /500 (sunFi x + 76 110), {sunFix}] // Flatten;
sunfFi x = sunfFi x /. solvl
52040.
mttelwert =1/500 (sunfFi x + 76 130)
123. 84
b
(500 -1) /500 6.2472 ==1/500 (@S + 7611072) -120.8"2
B 919600 + @5
38. 8597 == -14592. 6 + — <00
sol v2 = Sol ve[ (500 -1) /500 6.2472==1/500 (@S + 7611072) -120.872, {QS}] // Flatten;
&ES=0Q/. solv2
6. 39615 x 10°
s=Sqrt[1/(500-1) (@S + 76130"2) -123.84" ~2]
7.45237
2

Der Fall 4 mit O wird gestrichen. 9 mal kommt "+" vor und 2 mal "-" von den 11 Féllen.
PX 9)=1-P(X 8):=P, p=g=0.5

p=0.5 q=p;
P=1-Sum[Bi nom al [11, k] p*kg” (11 -k), {k, 0, 8}]

0. 0327148



VD2010 Anal_Statl S3 M2 Loes.nb 18

P =0.0327148... ist hier nicht kleiner s = 0.01. Daher kann H1 nicht auf signifgikante Weise angenommen werden.
HO muss daher belassen werden.
Zum Beispiel zu = 0.035. Kénne man H1 auf signifgikante Weise annehmen. HO miisste man dann ablehnen.

Renmove["d obal ™ "]

datl = {45, 7, 4, 49, 11, 7, 7, 5, 7, 41, 53, 1, 4, 41, 41, 22, 21, 2, 8, 2};
dat2 = {27, 44, 4, 1, 16, 4, 12, 49, 2, 23, 68, 3, 13, 13, 50, 4, 42, 7, 27, 1};

Mean[dat1] // N

18.9

Mean[dat 2] // N

20.5

Beanstandung nicht nachvollziehbar

St andar dDevi ation[dat1] // N

18. 5043

St andar dDevi ati on[dat2] // N

20. 0749

Beanstandung nicht nachvollziehbar

<< Statistics StatisticsPlots®
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BoxVWhi sker Pl ot [Transpose[{dat 1, dat2}]];

60 t

50+

40|

30 ¢

20+

10+

1 2
{Medi an[dat 1], Medi an[dat2]} // N
(7.5, 13.)

Im BoxWhiskerPlotsieht man, dass die Datensdtze sehr ungleich streuen. Dazu ist der Median des einen Datensatzes
fast doppelt so gross wie der andere!

Renmove["d obal ™ " ]

a0 =46.50; Aa0=0.01; al=46.497; s =0.044;

e[X_, u_, S_1:=1/(sSqrt[2Pi]) EN (-(Xx-u)"2 / (25"2));
schranke = a0 + 2 AaQ;

Pl ot [o[x, al, s], {X, 46.3, 46.7}];

46. 4 46.5 46.6 46.7
test =Integrate[e[x, al, s], {x, -100, 200}]

1.
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Wahr schei nl i chkei t Ausschuss =Integrate[e[x, al, s], {x, a0 +2 aa0, Infinity}]

0. 300582

Fi ndRoot [I ntegrate[e[x, al, sNeu], {x, a0 +2 aa0, Infinity}] ==0.01, {sNeu, 0.01}]

{sNeu - 0. 00988674}

0.00988...ist von einer anderen Grdssenordnung als 0.044. Eine Genauigkeit derart zu erhdhen wird wohl mit grossen
Kosten verbunden sein.

Fi ndRoot [I ntegrate[eo[X, alNeu, s], {x, a0 +2 aa0, Infinity}] ==0.01, {alNeu, 46.0}]

(alNeu - 46. 4176)

46.4176...ist von einer 8hnlicher Grossenordnung wie 46.497. Hier liesse sich vielleicht was machen.

Renmove["d obal ™ "]

a
N[1 - (364 /365)7365] (+ Bei 365 )
0. 632625
N[1 - (364 /365)720] (* Bei 20 )
0. 0533915

b

P=1-(1-0.03)"20

0. 456206
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21

p=1/20; q=1-p;
PXk[r_, k_]1=Binomal [r +k-1, r -1] p~r g"k;
PXk[1, 0] + PXk[1, 17 + PXk[1, 2] + PXk[1, 3] //N

0. 185494

{ Pxk[1, 0], PXk[l1, 1], PXk[l, 2], PXk[l, 3]} // N

{0. 05, 0.0475, 0.045125, 0.0428688}

Sum[Pxk[1, u], {u, 0, 20}1 // N

0. 659438

Sum[PXk[1, u], {u, O, 4031 //N
0.877913
Sum[PXk[1, u], {u, 0, 100}] // N

0. 994375
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22

Work

Work Kissen

fIr_, o, 6. 1:={r Sin[e], r Cos[e] Cos[6], r Sin[6] };
Par anetri cPl ot 3D[f [20, ¢, 61, {e, 0, 2Pi}, {8, 0, 2Pi}1;

Par anmetri cPl ot 3D[f [20, ¢, 8], {®, 0, 2Pi },
{6, 0, 2Pi }, ViewPoint -> {2.537, -1.875, -0.304}];




