VD2006_SL_B1 Loesnb

MPO6 Baul -
Losungen / ahnliche Losungen /
Losungen von ev. weiteren Aufgaben

1 Differenzieren und integrieren

a Resultat so kurz wie moglich halten

f[x_]:=x"2+ 0.5 Sin[x];
fix]

x2+0.5Sin[x]

frIx]

2x +0.5C0s[x]

frix]/.x->1

2.27015

ArcTan[f' [x]/.x->1]

1. 15587

ArcTan[f' [x]/.x->1]/ Degree
66. 2265

fro[x]/.x->1

1.57926

b Resultat so kurz wie maglich halten
fIx_]:=(((x7(3/4)-3)"3)~(1/4))"5

f1x]
(-3 x34)%)""

D f[x],x]//Sinplify

45 (-3 4+ x3/4)? ((—3+x3/4)3)1/4
16 x1/3
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D f[x],x]//Expand

1/4

405 ( (-3 +x34)%)""
((_ + X ) ) 135 \/?+£ ((73+X3/4)3> X5/4

16 x1/4 8

¢ Resultat so kurz wie mdoglich halten
fx_]:= 4 x*2 Sin[3x"2-2]
f[x]
~4x2Sin[2-3x?]
DIf[x],x]//Sinplify
24 x3 Cos[2-3x%] -8xSin[2-3x?]
D f[x], x] // Expand

24 x3 Cos[2-3x%] -8xSin[2-3x?]

d Resultat so kurz wie méglich halten
fIx_]:= Log[x/(1-x)] (x/(1-x))

fIx]

x Log[ ]
1-x

DIf[x],x]//Sinplify

1+Log[ ]

(-1 +x)?
D[ f[x],x]//Expand

1 x +Log[1xj]+xLog[%xJ
1-x  (1-x)2 1-x (1-x)2

e Resultat so kurz wie maoglich halten
fix_]:= 4 E*-x) Cos[2-E"X]
f[x]
4e* Cos[2-e"]
Dif[x],x]//Sinplify
-4e*Cos[2-€]+4Sin[2-¢e"]

D[ f[x],x]//Expand

-4e*Cos[2-€]+4Sin[2-¢e"]
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f Resultat so kurz wie moéglich halten
Renovel a]
fIx_]:= x"2+a Sin[x]+2/x

Integrate[f[x],{x, 1, E*2}]

% (11 +e® +3aCos[1] -3aCos[e?])
Integrate[f[x],{x, 1, E*2}]// Expand

6
13—1+%+a003[1} -aCos[e?]

N 94 / / Expand

138. 143 + 0. 0919461 a

2 Kurven und Flachen

Gegeben sai die Kurvenschar y=x"a auf 1=[0,1]

a Plot

Pl ot [ {x"5,x"(1/5)},{x,0,1}];
1t

b y=x~(a) soll die eingeschlossenen Flache halbieren. Berechne a

r 1=Eval uat e[ | nt egr at e[ x*5-x"(a), {x, 0, 1}] ==I ntegrate[ x*(a)-x*(1/5),{x,0,1}]1]1[[1]]1[[2
11;

r 2=Eval uat e[ | nt egr at e[ x*5-x"(a), {x, 0, 1}] ==I ntegrate[ x*(a)-x*(1/5),{x,0,1}]1]1[[2]]1[[2
11:

h=(r 1==r2)
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Sol ve[ h, {a}]

{{a-1}}

r 1=Eval uat e[ | nt egr at e[ x*5-x"(a), {x, 0, 1}] ==I ntegrate[ x*(a)-x"(1/5),{x,0,1}]1]1[[1]]1[[2
11:

r 2=Eval uat e[

I ntegrate[ x*"5-x"(a), {x,0,1}] ==Integrate[ x*(a)-x*(1/5),{x,0,1}11[[2]1[[2]1;

h=(r1==3 r2)
1 1 5 1
6 1+a =3 (_€+ l+a
Sol ve[ h, {a}]

1
{am 51}

r 1=Eval uat e[ | nt egr at e[ x*5-x"(a), {x, 0, 1}] ==I ntegrate[ x*(a)-x"(1/5),{x,0,1}]]1[[1]]1[[2
11;

r 2=Eval uat e[

I nt egrate[ x*"5-x"(a), {x,0,1}] ==Integrate[ x(a)-x*(1/5),{x,0,1}11[[2]1[[2]1;
h=(r1==(Sqrt[5]+1)/2 r2)

1 1 1 5 1
§ 1oz 1V8) 5 1ia

sol vi=Sol ve[ h,{a}]//Fl atten

11 ++/5
{a% 7+5\/§}

N[ %4
{a > 0.728043)

r3=Eval uat e[ | nt egr at e[ x*5-x"(a), {x, 0, 1}] ==I ntegrate[ x"(a)-x"(1/5),{x,0,21}11[[1]1]1[[2
11;

r 4=Eval uat e[

I nt egrat e[ x"5-x"(a), {x,0,1}] ==Integrate[ x”(a)-x"(1/5),{x,0,1}1]1[[2]]1[[2]];
h=(r3==(Sqrt[5]-1)/2 r2)

1 1 1 5 1
s Tz V) g 1a)

N[ %4
1

0.166667 - ——— ==0.618034 (—0. 833333 +
1. +a

1
1. +a

sol v2=Sol ve[ h,{a}]//Fl atten

9++/5
{a%-3+5V§}

N[ %4
{a—1.37355)
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Pl ot [ {x"5, x*(1/5), x"1},{x,0,1}];
1t

0.8

032 0.4 036 018 i
Pl ot [ {x"5, x"(1/5),x"(1/2)},{x,0, 1}1;
1,

Plot Goldener Schnitt
Pl ot [ Eval uat e[ { x5, x*(1/5),x"(a)/.solv1l}],{x, 0, 1}, Aspect Rat i o- >Aut omati c];

1+

0.8+

0.6+
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Pl ot [ Eval uat e[ { x5, x*(1/5),x"(a)/.solv2}],{x, 0, 1}, Aspect Rat i o- >Aut omati c];

1+

0.8¢

0.6

3 Rotationskdrper, Parabel

Funktion durch Parabel angendhert. Gleiche Ableitung bel -1 und Werte bei -1 und 1, Winkelabweichung bei 1?

FIx]:=(x"2-1) EMN-%);
p[x_,a_,b_,c_]:=a x"2+b x + ¢

frix]/.x->1

-2e

sol v=Sol ve[ Eval uate[{p[-1, a, b, c] ==0, p[1,a,b,c]==0,
(D p[x,a b,c],x]==f"[x]/.x->-1)}]]1//Flatten

{ase b-0, c>-e}

% /N

{a—>2.71828, b->0., c > -2.71828}
p[x_]:=a x"2+b x + c/.solv; p[x]
—e+ex?

p'[x]/.x->1

2e

frix]/.x->1

2
(S

ArcTan[2 E]-ArcTan[2/ E] //N

0. 754566
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(ArcTan[2 E]-ArcTan[2/ E]) /Degree//N

43. 2334

a Plot

Pl Ot[{f[X],p[X]},{X,'l, l}]v

Flachenverhéltnis
Integrate[ (x"2-1) EM-X), X]
—e* (1+x)?

Integrate[ (x"2-1) EM-x),{x,-1,1}]

4

e
% /N

-1.47152

I ntegrate[ p[x], x]

e x3
3

-eX +

Integrate[ p[x],{x, -1, 1}]

_4e
3

% /N
-3.62438
int=Integrate[ (f[x]-p[x]),{x,-1,1}]/Integrate[(p[x]),{x, -1, 1}]

3 (-

4
5)

+
e

INCIES

int//N

-0. 593994
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Integrate[ (f[x]),{x,-1,1}]/Integrate[(p[Xx]).,{x, -1, 1}]

3
e?

% /N

0. 406006

1/% /N

2. 46302

Wendepunkt

Eval uate[f''[x]]/.x->0

1

Sol ve[ Eval uate[ f'"' [ x] ==0], {x}]

Solve::ifun: Inverse functions are being used by Solve, so sone
sol utions may not be found; use Reduce for conplete solution information. Mehr ...

[{x->2-4/3}, {x>2++/3}}

Solve::ifun : Inverse functions are being used by Solve, so sone
sol utions may not be found; use Reduce for conplete solution information. Mehr ...

{{X%Z—\/g}, {X»2+\/§}}
Sol ve[ Eval uate[f' ' [x]==0], {x}]//N

Solve::ifun : Inverse functions are being used by Solve, so sone
sol utions may not be found; use Reduce for conplete solution information. Mehr ...

{{Xx > 0.267949}, {x - 3.73205})

Rotationsvolunen bei Parabe, Vergleich mit Zylinder gleicher Lange, r = ? (Hat
Volumen in Zylinder mit r=2 Platz?)

Pi Integrate[p[x]"2,{x,-1,1}]

16 €2
15

% /N

24.761

Sgrt[Integrate[ p[x]"2,{x,-1,1}]/2]

% /N

1. 98515
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Plot[{f[x],p[x],-1.9851,1.9851},{x,-1,1}];

2

N

Lange der Bogen:
{fIx].p[x]}
{e™ (-1+x%x?), -e+ex?}
| 1=NI nt egr at e[ Eval uat e[ Sqrt [ 1+D[ p[ x], x] *2] ], {x, - 1, 1}]
5.96824
| 2=NI nt egr at e[ Eval uate[ Sqrt [ 1+D[ f[ x], x]~2]], {x, -1, 1}]
3. 37052
| 3=2
2

11/12

1. 77072

11/13

2.98412

12/13

1.68526

3 Rotationskdrper, Parabel mit Punkteverwechslung

Funktion durch Parabel angenahert. Gleiche Ableitung bei -1 und Werte bel -1 und 1, Winkelabweichung bei 17

fIx_J:=(x"2-1) E*(-X);
p[x_,a_,b_,c_]:=a x"2+b x + ¢

frix]/.x->1
2
(S
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sol v=Sol ve[ Eval uate[ {p[-1, a, b, c] ==0, p[1,a, b, c] ==0,
(O p[x,a,b,c],x]==f"[x]/.x->1)}]]//Flatten

{C»—i, a%l, b»O}
e e
% /N
{c > -0.367879, a—~0.367879, b-0.}

p[x_]:=a x"2+b x + c/.solv; p[x]

p'[x]/.x->1
2
(S

frix]/.x->1
2
(S

ArcTan[2 E]-ArcTan[2/ E] //N

0. 754566

(ArcTan[2 E]-ArcTan[2/ E]) /Degree//N

43. 2334

a Plot

Pl Ot[{f[X],p[X]},{X,'l, 1}]v

Flachenverhaltnis
Integrate[ (x"2-1) EM-X), X]
—e* (1+x)?

Integrate[ (x"2-1) E*(-X),{x,-1,1}]
4

e
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% /N

-1.47152

Integrate[ p[x],t]

t (-1+x2)
e

Integrate[ p[x],{x, -1, 1}]

_4
e

% /N

-0. 490506
int=Integrate[ (f[x]-p[x]),{x,-1,1}]/Integrate[ (p[x]),{x, -1, 1}]
2

int//N

2.

Integrate[ (f[x]),{x,-1,1}]/Integrate[(p[Xx]).,{x, -1, 1}]

3

% /N

1/% /N

0. 333333

Wendepunkt

Eval uate[f''[x]]/.x->0

1

Sol ve[ Eval uate[f' "' [x]==0], {x}]

Solve::ifun : Inverse functions are being used by Solve, so sone
sol utions may not be found; use Reduce for conplete solution information. Mehr ...

{{X%Z—\/g}, {X»2+\/§}}

Sol ve[ Eval uate[ f' ' [x] ==0], {x}]//N

Solve::ifun : Inverse functions are being used by Solve, so sone
sol utions may not be found; use Reduce for conplete solution information. Mehr ...

({X > 0.267949}, {x - 3.73205})
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12

Rotationsvolunen bei Parabe, Vergleich mit Zylinder gleicher Lange, r = ? (Hat
Volumen in Zylinder mit r=2 Platz?)

Pi Integrate[p[x]"2,{x,-1,1}]

16 7t
15 e2

% /N

0. 453513
Sqrt[lIntegrate[ p[x]"2,{x,-1,1}]/2]
2%
e
% /N

0. 268661

Plot[{f[x],p[x],-1.9851,1.9851},{x,-1,1}];

2

N

Lange der Bogen:

{fIx].p[x]}

{e™ (-1+x%), —% + %}

| 1=NI nt egr at e[ Eval uate[ Sqrt[ 1+D] p[ x], x]*2]1,{x, -1, 1}]
2.16805

| 2=NI nt egrat e[ Eval uate[ Sqrt[ 1+D[ f[ x], x]*2]]1,{x, -1, 1}]
3. 37052

| 3=2

2

11/12

0. 643241
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11/13

1. 08403

12/13

1.68526

4 Annaherung Hugel durch Potenzreihe

Funktion durch Parabel angenahert. Gleiche Ableitung bei -1 und Werte bel -1 und 1, Winkelabweichung bei 17

Test

Renove[ "d obal " *"]

q[x_,a_,b_,c_,d_,e_]:=(a x"2+b x + c)/(x"2+d x+e)

qlx, a, b, c, d, e]// TeXForm

\frac{a x"2+b x+c}{x"2+d x+e}

sys={

q[-2, a, b, ¢, d, €] ==0,

q[ 2, a, b, ¢, d, e] ==0,

q[ 0, a, b, c, d, e] ==2,

(Oq[x,a, b, c,d,e],x]/.x->1)==-1,
(Oq[x,a, b, c,d,e],x]/.x->1)==1}

4a-2b+c 4a+2b+c c

T 2d:¢ "% Z72d:6 °% -2

_(a+b+c) (2+d) . 2a+b 1 _(a-b+c) (-2+d) +—2a+b ”1}
(1+d+e)? l+d+e 7 (1-d+e)? l-d+e

sol v=Sol ve[ Eval uat e[ sys, {a, b, c,d, e}]]

{{beO, c-1, ae—%, d- 0, ee%},

{b%O, c->8 a--2,d- -7, 6%4}, {b%O, -8, a>-2,d=A7, 6%4}}

gl x_]:=(a x"2+b x + c)/(x*2+d x+e)/.solv ; q[Xx]

{1—% 8 -2x2 8 -2x2 |
5 +X2 4T x+x2" 44+:]T x+x2

Symmetrie

Renove[ "d obal ™ *"]

q[x_,a_,c_,e_]:=(a x"2+ c)/ (x"2+e)
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sys={

q[ 2, a, c, €] ==0,

q[ 0, a, c, e] ==2,
(Oq[x,a,c,e],x]/.x->1)==-1}

{4a+c 0 c 2 2 (a+¢cC) 2a :71}

4 +e e (1+e)? T1ve
sol v=Sol ve[ Eval uat e[ sys, {a,c,e}]]//Flatten
1 1
{C»l,a%—z,eai}

gl x_]:=(a x"2+ c)/(x"2+e)/.solv ; q[X]

_ X2

4
1 2
5 +X

g[x]//Sinmplify

4 - x2
2 +4x2

Konvergenzbereich: Partialbruchzerlegung, Vergleich mit geometrischer Reihe!
=>r=1
gl[x_]:= Evaluate[q[x]//Apart]; ql[x]

o9
474 (1+2x7)

Tabl e[ D[ q1[ x], {x, k}],{k, 0, 10}]// Toget her

4 - x2 9 x 9 (-1 +6x2?) 216 (-x + 2 x3)

{2<1+2X2)’ S 1+2x)27 a+2x2)? 7 (1+2x2)°

216 (1 -20x2 +20x%) 4320 (3 x -20x3 +12x5) 12960 (-1 +42 x2 - 140 x* + 56 x%)

(1+2x2)° C (1+2x2)8 ' (1+2x2)7 ’

1451520 (-x +14x3 -28x5 +8x7) 1451520 (1 -72 x2 + 504 x* - 672 x5 + 144 x8)

R (1+2x2)8 ’ (1+2x2)° ’
52254720 (5x - 120 x3 + 504 x> - 480 x7 + 80 x9)

R (1+2x2)10 ’

261273600 (-1 +110x2 -1320x* + 3696 x® - 2640 x8 + 352 x10)

(1+2x2)1

Tabl e[ D[ gq1[ x], {x, k}],{k, 0, 10}]/.x->1.

{0.5, -1., 1.66667, -2.66667, 0.888889,
29. 6296, -254.815, 1548. 64, -7005. 76, 9734. 32, 290555. }

gl[ x_]:=Eval uate[q[ x]]
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15

Plot[ql[x],{x, -2, 2}];

Plot[ql[x],{x,-8,8}];
2

Potenzreihe, Abweichung

g2[x_]:=Normal [ Series[ql[z],{z,0,10}]]/.z->x; qg2[X]

9 x2

> +9x%-18x% + 36 x8 - 72 x10

2 -

g2[ x_]:=Eval uat e[ Nornal [ Series[q1[ x],{x, 0,10}11]1; q2[x]

9 x2 4 6 8 10
2—T+9x -18x° +36x°-72x

{al[x],a2[x]}

‘X42 9 x? 4 6 8 10
{1 R 2 - 5 +9x%-18x85+36x8-72x }
5+

{q1[5],q2[5]}//N

{-0.205882, -6.89338x10%)
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Pl Ot[{ql[X],qZ[X]},{X,'l, 1}]1

-5

g2[ x_]:=Eval uat e[ Nornal [ Seri es[ q1[ x],{x, 0,20}]11]; Plot[{ql[x],q2[x]},{x,-1,1}];

-1 -0.5 0.5 1

g2[ x_] : =Eval uat e[ Nor mal [ Seri es[ q1[ x], {x, 0,150}]]]; Plot[{qgl[x],q2[x]},{x,-1,1}];

-1 -0.5 0.5 1
-2:0 |

-410Y7 |

-1.240%® |

-1.440" |
g2[ x_] : =Eval uat e[ Nor mal [ Series[ql[x],{x,0,10}]]]; dl=g2[x]/.x->0.5

1. 22656
d2=q[x]/.x->0.5
1.25

d2-d1

0. 0234375

q[x] -g2[x]/.x->0.9

15. 5228
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5 Reihe, Maximum Geometrie

a
Nor mal [ Seri es[ ArcTan[ x], {x, 0, 10}]]
x3 x5 x7 x®
X3 '5 79
4(Normal [ Series[ArcTan[ x], {x,0,10}]]/.x->1)//N
3. 33968
4(Normal [ Series[ArcTan[ x], {x, 0,2000}]]/.x->1)//N
3. 14059
b
10m: 2m
Breite 10 m

Hohe: x : 2= (x+10) : h, 1=1[X]
Solve[ x / 2 == (x+10) / h,{h}]

((no 2520

A2+ (x+10)72]; f[x]

f[x_1:=8Sqrt [(2(10—+X))
X

X2

2
J(10+x)2+4(10+x)

Plot[f[x],{x,O0,20}];

120
100
80t
60

40!

20+




VD2006_SL_B1 Loes.nb

18

frIx]
2 (10 +x) + 849 _ 81007

2/ (10 +x)2 + 40007

Sol ve[ Eval uat e[ f' [ x] ==0], { x}]

{{x->-2(-5)1%}, {x->25Y3}, (x-2(-1)2/351/3},

Sol ve[ Eval uate[f' [x]==0], {x}]//N

{{X > -1.70998 - 2. 961771}, {Xx—>3.41995}, {x - -1.70998 +2.96177 1}}
(_5)1/3 // N

0. 854988 + 1. 48088 1

(_1)2/3 //N

-0.5+0.866025 1

((-1)¥*)~2//N

-0.5-0.8660251

((-1)#3)~3//N
1.

t an1=49/ 10

49
10

weite=2/tanl -0.7

-0. 291837



