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Mathe-Vorkurs, Blatt 03: Integration

Losung Hausaufgabe 1: Partielle Integration (*)
a) [dealnz=32°Ine — [dr 52°L = 22°Ine — § [de o = 2% lnz — a° + ¢

b) [dx x-sinz=—xcosz+ [dx 1l -cosx = —xcosx+sinz + ¢

c) /dx sinz cos ¥ = sin’x — (/dm cosxsinx) +c

} S
= [ dx smxcosxzésm Tr+c
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d) /da: e cos(bx) = ae‘w cos(bx) + /d:v 56‘”: sin(bx) - b =
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= —e" cos(br) + é/dm sin(bx)e®” =
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= e cos(bx) + 3¢ sin(bx) — = dx e cos(br)
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= (1 + %) /da: e cos(bx) = Ee‘” (cos(bx) - a+b-sin(br))
a2ea$
= /dw e cos(br) = @+ P (cos(bx) - a+ b -sin(bx))
= /d.’r e cos(bx) = (G;sz) (cos(bx) - a+b-sin(bx)) + ¢
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f) / dr z*-Inx = {—x?’lnx} —/ de — -2 = {—x?’lnx} ——/ dr 1% = {—x%nx——xﬂ
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g) fol de (1+x)e” =[(1+ m)ex](l) - fol de 1-e* =[(1+z)e” — e“”]é = [xel’](l) =e
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h) / dx —21nx:/ dr v ?Inx = {lnx(——>} +/ de — - — = {—E} +/ dr — =
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Losung Hausaufgabe 2: Partialbruchzerlegung (*)

2) A B C  Alz-12+Bl+2)(z—-1)+C(x+2)

P S A @+ 2) @17
 A2® —2Ax+ A+ Bx?4 Bx — 2B+ C +2C
(x4 2)(x —1)2
2?(A+B)+2(2A+ B+ C)+ A—2B+2C)
(x+2)(x—1)2

4o —1 1 2*(A+B)+x(—24+B+C)+(A—2B+20)
(x+2)(x—1)2 (x +2)(z —1)2

(7) A+B=0 A=-B] A=-1

(i1) —2A+B+C =4 C=4-3B] C=11%

) A-2B+2C=-1 —3B+8—-6B=-1= B=17
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b) analog eben bringt: Nenner hat Zerlegung N = (z — 3)(z — 1)(x + 1)

(i) A+B+C=0 A=—B-C]| Azg
(i) —2C —4B =1 O:—%—zfu (J:—ZT
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Losung Hausaufgabe 3: Substitutionsmethode (*)
=br—4
a) fd.’L’ (5x — 4)3 Z;y2=5dx %fdy Y3 = 2_10[y4] = %(511 _ 4)4
e =2x3+4 3
b) [ dw a*v2ut +4 5y:6:x2dy %fdy VY = %%[\/ Y3 = %(Qx?’ +4)z
1 y:7_73$ 1 1 o 2 . 2
o) [dv 5 4 s 3y dy=—3U = —3V7 -3
71,2 .
Q) [do (@480 PE L [y y = gl = TR
e) [dx cos*zsinz dyii%zzzdx — [dy y* = L[] = _0085:1:5
2043 y=2+3z+5 1 .
f) [ d m2+5’j;+5 dy—=(22+3)dz Jdy y [ny] = In(z* + 3z + 5)
x? =z 22
g) [dx ze dyy:zdx %fdy ey = %[ey] = %e
1 z y=z2+1 | 24 1 1
h) [y dr 5 dy—ads 5 v = 5 In(a? + 1)‘0 =5In2
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) e e TRy 2yer = 20enli 2 fy 0 dy e = 2e0(y —1)| | = 18617 + 2




