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Losungen

Rermove["d obal ™ %" ]

f[x 1:=1/5x"5+1/4x"4+1/3x"3+1/2x"2+x-1;
f [x]

x2  x3 x4t x5
14X+ =+ —

2 3 4 5
frox]
1+x+x2+x3+x4

Eval uate[f' [x]] (x -1) // Expand

~1+x5

(Eval uate[f' [x]] // Expand) /. x> 1
5

ArcTan[ (Eval uate[f' [x]] // Expand) /. X » 1]
ArcTan[5]
N[%]

1.3734
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fl[x_1:=Log[3x"2+1]; f1[x]
Log[l +3x?)]

f1' [x]//Sinmplify

6 X
1+3x2

rli=(f1" [x]//Sinplify) /. x>0
0

f2[x_1:=E"(ax); f2[x]

eax

f2' [x] //Sinplify

aeax

r2=(f2'" [x]1//7Sinmplify) /. x>0
a

f3[a_]:=E" (ax); f3[a]

eax

f3'[a] //Sinplify

e®* x

r3=(f3"[a] //Sinmplify) /. x-0
0

f4[x_1:=E"(2a); f4[x]

eZa

f4' [x]1 //Sinmplify
0

rd=(f4' [x]//Sinplify) /. x>0
0
f5[x_1:=Tan[x +1] +Sin[x"2]; f5[x]

Sin[x?] +Tan[1 +x]
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f5' [x]//Sinplify

2 x Cos [x2] +Sec[1+x]?

r5=(f5' [x]//Sinmplify) /. x-0

Sec[1]?

N[%

3. 42552
rl+r2+r3+rd4+r5
a+Sec[1]?
rl+r2+r3+rd4+r5/. a-»1
1+Sec[1]?

N[%

4. 42552

(f1' [x]1//N) /. {x->Pi, a-2}

0.615821

S[1l] =ArcTan[(f1' [x] // N)] /.

0. 551972

(f2' [X]1//N) /. {X~>Pi, a-2}

1070. 98

s[2] =ArcTan[(f2' [x] // N)]1 /.

1.56986

(f3' [X] //N) /. {Xx->Pi, a-2}

60738. 6

s[3] =ArcTan[(f3' [a] // N)] /.

1.5702

(f4' [x]1//N) /. {x->Pi, a-2}

0.

S[4] =ArcTan[(f4' [x]1 //N)] /.

0.

5" [x]1//N) /. {x->Pi, a-2}

-2.24622

{Xx > Pi

{x->Pi

{x->Pi

{Xx > Pi

a-2}

a-2}

a-2}

a-2}
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s[5] =ArcTan[(f5' [x] //N)] /. {X>Pi, a-2}

-1. 15195

{Max [Tabl e[s[k], {k, 1, 5}11, s[3]1}
{1.5702, 1.5702}

a=2

2

(F1' [X] 7/ N) /. x > Pi

0.615821

S[3] =ArcTan[(f1' [xX] //N)] /. x> Pi

0. 551972

(f2' [X]1 7/ Ny /. X > Pi

1070. 98

s[2] =ArcTan[(f2' [x] //N)] /. x> Pi

1.56986

(f3' [X] //N) /. x > Pi

60738. 6

s[3] =ArcTan[(f3' [a] // N)] /. X » Pi

1.5702

(F4' [X] 7/ N) /. x > Pi
0.

s[4] =ArcTan[(f4' [x] //N)]1 /. X » Pi

0.

(f5' [x]1//N) /. x>Pi

-2.24622

S[5] =ArcTan[(f5' [X] // N)] /. x> Pi

-1. 15195

{Max [Tabl e[s [k], {k, 1, 5}]11, s[3]1}

(1.5702, 1.5702)
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gl[x_]:=E"(2x) / (x"2-1) +x Cos [x"2];
gl' [x] //Sinplify

COS[XZ] ~ 2 (eZX (1+X—X2) 4+ x2 (—1+X2)28in[x2])

(-1 +X2)2

(91' [x] //Sinplify) /. x>0
-1

g2([x_]1:=-1/((x=-1) (x+2));
g2' [x] //Sinplify

1+2X
(—2+X+X2)2

(92' [x] //Sinplify) /. x>0
1

4

Renmove["d obal ™ "]

fIx_1:=x (x-1) (x-3) (x-6) +40 // ExpandAl|
f [X]

40 - 18 x + 27 x? -10x3 + x*
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b
Plot [f [x], {x, -1, 7}1;
120+
100+
80+
60 ¢
4
20+
2 4 6
Cc
Eval uatef[f' [X]] /. Xx=0
-18
ArcTan[ (Eval uate[f' [x]] /. x>0)] /Degree // N
-86. 8202
ArcTan[ (Eval uate[f' [x]] /. X >6)] /Degree // N
89. 3634
d
sol v = Sol ve[Eval uate[f' [x]] =0, {x}] // N// Chop
{{x - 4.96217}, {x —0.430295}, {x - 2.10753}}
Tabl e[f [x] /. solv[[k]], {k, 1, 3}]
{-0. 0375594, 36.4914, 48.1086}
e

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

({x >1.17712}, {x - 3.82288})

Tabl e[f [x] /. solv1l[[k]], {k, 1, 2}]

(41. 833, 20.667)
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f
Pl ot [f [x], {X, 4.8, 5.2}1;
1t
0.8+¢
0.6+¢
0.4}
0.2¢
4.'8 4.‘9 5.‘1 5.'2
Fi ndRoot [f [x] =0, {x, 4.9}]
{X - 4.92379}
Fi ndRoot [f [x] =0, {x, 5.0}]
{Xx->5.1}
f [5]
0
3
Renmove["d obal ™ " ]
a
fIx ]1:=1/(x-1)
Series[f [x], {X, 0, 1}]
-1-x+0[x]?
Series[f [Xx], {X, 0, 1}] // Nor nal
-1-x
b

n3b = Nor mal [Series[f [x], {Xx, 0, 1}]]/. x=»0.1

-1.1
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f3b=f[0.1]

-1.11111

(n3b - f3b) /n3b %100 // Abs

1.0101

4
Renmove["d obal ™ "]
fIx 1:=x(X-1) (x-3) (Xx-6);
hix _1:=-12x (X -3);
Pl ot [{f [x], h[x1}, {x, O, 3}1;
25t
20
15+
10+
5,

0.5 1 1.‘5 2 2.5 3

Integrate[h[x] -f [x], {X, 0, 3}]
459
10
Integraterh[x] -f [x], {x, 0, 3}1//N
45.9

5
Renove["d obal ™ %" ]

a

f[x_1:=xSin[x];

Integrate[f [x]"2/2, {x, 0, Pi}]/Integrate[f [x], {X, O, Pi}]

% (-3 +27%)

0. 697467
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Pl ot [{ky, f[x]}, {x, O, Pi}, Epilog- {PointSize[0.03], Point [{Pi /72, f[Pi /72]1}1}1;

1.75¢
1.5}

1.25¢

0.75¢

0.25¢}

b
g[x_1:=Evaluate[f' [h] /. h=Pi /2] (x-Pi /2) +f [Pi /2]
Pl ot [{ky, f[x], 9[Xx]}, {x, O, Pi},
Epi | og » {Poi nt Si ze[0. 03], Point [{Pi /2, f[Pi /2]1}]}1;
30
2.5¢
2t
1.5;
1t
0.5¢
0.5 1 1.‘5 2 2.5 3
g[0]
0
6

Rermove["d obal ™ %" ]

hix _1:=-12x (x -3);
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10

Plot [{h[x]}, {x, 0, 3}1;
25+
20 ¢
15¢

10+

0.5 1 1.5 2 2.5 3

a
Laenge = Integrate[Evaluate[Sqrt [1+ (h' [x])"2]]1, {X, 0, 3}]
% (36 V1297 + ArcSi nh[36})
Laenge = Integrate[Evaluate[Sqrt [1+ (h' [x])"2]], {X, O, 3}1//N
54.199
b
Inhalt = Pi Integrate[h[x]”"2, {X, 0, 3}]
5832 7t
5
Inhalt = Pi Integrate[h[x]1”"2, {x, 0, 3}1//N
3664. 35
Cc

Qoerfl aeche = 2Pi Integrate[Evaluate[fh[x] Sqrt [1+ (h' [x])"2]], {X, O, 3}]

b (93276 V1297 +5185 ArcSi nh[36] )
2304

Qoerfl aeche = 2Pi Integrate[Evaluate[h[x] Sqrt [1+ (h' [x])"2]], {X, O, 3}1//N

4610. 68

Renmove["d obal ™ " ]
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DSol ve[y' [Xx] == Cos[x] /Y [X], ¥V, X]
{{y > Function[{x}, -+/2 /C[1] +Sin[x] |}, {y >Function[{x}, v/2 /C[1] +Sin[x] |}}
DSol ve[{y"' [X] == Cos[x] /Yy [x], y[0] =03}, vy, x]

{{y > Function[{x}, -+/2 v/Sin[x] |}, {y > Function[{x}, V2 v/Sin[x] |}}
Sinplify[D[(V2 VSin(x]), x]] == Cosx]/ (V2 V/Sinx])

True

Rermove["d obal ™ %" ]

1+1/3+(1/3)" 2+(1/3)" 3+...

Sum[(1/3)"k, {k, O, Infinity}]

3
2

1/(1-1/3)

(1)N(L/3)+(1/3)N (1/3)+(L/3)N (2/3)+(1/3)* (3/3)+... =
((1/3) (1/3)) 0+((L/3) (1/3))M L+((L/3)N (1/3)) 2+((L/3)N (1/3)) 3+...
Sum{((1/3)"(1/3))"k, {k, O, Infinity}]

3
T -3+323

N[%

3.26117

1/7(1-(1/73)"(1/73))

1- i

N[%

3. 26117
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9

Rermove["d obal ™ " ]
Sol ve[4000 ==r*2Pi h + 4/3/2r"3Pi, {h}]

2 (-6000 +7r?3)
{{h%_ 3r2 }}

_ _ _ 2 (-6000 +7r3)
Qoerfl [r_1:=4/2r"2Pi +r"2Pi +2rPih/. ho-
3nxr2
Qoerfl [r]
3,72 4 (-6000 + 7tr3)
3r

Qoerfl ' [r]

4 (-6000 +7rr3)
27r + 372
Sol ve[Eval uate[Qoerfl ' [r] =0], {r}]

3,1/3 3,13 3,13
2/3 2/3 2/3

{{r>-210 (_;) }, {r>2(-10) (;) }, {r->210 (;) 1)
N[ %]
{{r - -4.57078 -7.91683 1}, {r - -4.57078 +7.91683 1}, {r - 9.14156}}
Pl ot [Goerfl [r], {r, 1, 15}];
3500+
3000+
2500 -
2000 -

2 4  6—8 10 17 14

10

Rermove["d obal ™ %" ]

Em ssA=2Em ssB;, rA=5-rB;
Em ssA/rA"2 + Em ssB/rB"2

2 Em ssB . Eni ssB
(5-rB)? r B2
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2EnmissB  EmissB.
+
(5-rB)? r B2

f[I’B_] L=

f'[rrB] =

4EnissB 2EnmssB 0

(5-rB)3 rB?

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

5 5(1-1v/3) 5(1+i+/3)

({rBo 3 -222222) ), 1B 5 - 2l 2,
5 5 (1-1i4/3 5(1+1i4/3
{rB+§+ (322/3 >— (321/3 >H

Sol ve[Eval uate[f' [rB] ==0], {rB}] 7/ N
{({rB-2.21247}, {rB-1.39377 +4.10976 1}, {rB-1.39377 - 4.10976i}}

Plot [(f[rB] /. EmMissB-1), {rB, 0, 5}7];
800
600 |

400 ;

200+

1 2 3 4 5

Plot[(f[rB] /. EmissB-1), {rB, 1, 4}7;

Von B aus. 2.2124666701222107"

Von A aus:

5-2.2124666701222107"

2.78753



