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LOosungen Test 3 1. Semester B1

1 Skizze?

fIx_]:=-1/2 x"2+x+6;
gl x_]:=2 x"2+x-6;
Pl Ot[{f[X],g[X]},{X,'s, 3}]:

15}

10

.3~ . -1 1 2 3
-51

sl1=Sol ve[f[x] ==g[x],{x}]//Flatten

{Xe—Zl%,XeZ %}

N[ s1]

{x > -2.19089, x - 2.19089}
x1=x/.s1[[1]];x2=x/.s1[[2]];

Integrate[ f[x]-9[x],{x, x1, x2}]
6
32 3

N[ %4
35. 0542

2 Skizze?

Integrate[2-Sin[Pi x],{x,0,2}]

4
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Plot[{2, 2-Sin[Pi x]},{x,0, 2}, Pl otRange->{0, 3}];
3-
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3 Bestimme die Stammfunktion
f[x_]:=Sinh[30x-15]; f[x]
-Sinh[15 - 30 x]

Integrate[f[x], {x,-20,20}]

1 o .
15 Sinh[15] Si nh[600]

Integrate[f[x],{x,-20,20}]//N

-2. 05568 x 10265

4 Lasst sich die Stammfunktion bestimmen?
Lasst sich das Integral rechnen?

In[1]:= f[x_J:=x"(2/3) (-x)™(1/2)/x"(4/5); f[x]
e

Qit[1]= oy

In[3]:= Integrate[f[x],x]//Sinplify
_ 30 13/15

Qut[3]= Hx/—xx /
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In[5]:= Plot[Evaluate[Re[Integrate[f[x],x]]],{x,0,-2}];
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5 Skizze, berechne die Abweichung der beiden Flachen

f [x_] : = Nor mal [Series[«/?, {x, 1, 5}]]: fIx]

1+£(—1+x)—l<—1+x)2+i(—1+x)3 5

4
2 8 1 “1pg (LH07H

Pl ot [Eval uate[{f [x], Sqrt [x]1}], {X, O, 5}1;

1 2 3 4 5

{I ntegrate[f [x], {X, 0, 1}], Integrate[Sqrt [x], {X, O, 1}1}

1045 2
{1536' §}
% /N

{0. 680339, 0. 666667}

Integrate[EvaI uate[NormaI [Series[\/?, {x, 1, 5}]] -Sqrt [x]], {x, 0, 1}]

1
512

% /N

0. 0136719
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6 Skizze, berechne

Plot[{Sec[x], 1/ Cos[x]},{x,0,1}];

0.2 0.4 0.6 0.8 1

Plot[{Sec[x] "2/ (1+Tan[x]"2)},{x, 0, 1}];

0.2 0.4 0.6 0.8 1
(Cos[x] "2 (1+b”2 Sin[x] "2/ Cos[x]"2))//ExpandAl I
Cos [x]% +b2 Sin[x]?

D[ ArcTan[ b Tan[x]], X]

b Sec [x]?
1+b2Tan[x]?
Integrate[-1/(1+Cos[ x+a]~2),x]//Sinplify

ArcTan[—Ta”%*a] |

N2

(I'ntegrate[-1/(1+Cos[x+a] *2),X]/.x->-a)-(Integrate[-1/(1+Cos[x+a]*2),x]/.x->0)//Sim
plify
ArcTan | T2nlol |

vz
V2
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7 Skizze, berechne die Partialbruchzerlegung und eine Stammfunktion

Apart[ (-3x"3+3x"2-x+1)/ (x"2-x)]
NER 3 X
X
Integrate[ (-3x"3+3x"2-x+1)/ (x"2-Xx), X]

3 x2
2

- Log[x]

8 Integriere von Hand

I ntegrate[x*2 Log[x], x]

3
7%+%x3 Log [x]

9 Stammfunktion, integrieren

Integrate[ Cos[x] Sin[Sin[x]],X]

-Cos[Sin[x]]

Integrate[Cos[x] Sin[Sin[x]],{x,0,Pi}]
0

10 Stammfunktion, integrieren, exakt

I ntegrate[ Cos[x]/E*Sin[x], X]

_efSi nix]

Integrate[ Cos[x]/E*Sin[x],{x,0,Pi/2}]

-l+e

e

Integrate[ Cos[x]/ErSin[x],{x,0,Pi/2}]//N

0.632121

NI nt egrat e[ Cos[ x]/ E*Si n[x], {x, 0, Pi / 2}]

0.632121
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11 a Lange Linie E*x
I ntegrate[ Sqrt[1+E~(2x)], X]
V1+e2X - ArcTanh[v/1+eZx |
Integrate[ Sqrt[1+EA(2x)], {X, 0, 1}]
-2 +3/1+e2 + ArcTanh[v/2 ] - ArcTanh [V1 + e? |

Integrate[ Sgrt[1+E*(2x)],{x,0,1}]// N/ Chop

2.0035

11 b Volumen des Rotationskdrpers
Integrate[Pi E*(2x),{x, 0, 1}]

(-1+e?) n

N|

% /N
10. 0359

Limt[Integrate[Pi E*(-2x),{x,0,a}],a->Infinity]

s

2

11 c Oberflache des Rotationskorpers
Integrate[2 Pi E*x Sqrt[1+EM(2 x)], x]
n (e /1+e2X + ArcSinhie*])
Integrate[2 Pi E*x Sgrt[1+EM(2 x)],{x, 0, 1}]
7 (-2 +e~/1+e2 -ArcSinh[1] +ArcSinh[e])
% /N
22.943
Limt[Integrate[2 Pi E*x Sgrt[1+E*(2 x)],{x,-a,0}],a->Infinity]
n(\/2 +ArcSinh[1])
%/ N

7.2118



