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Lésungen zur Ubungsserie: Unbestimmtes Integral

—2z

1. (a) 4m2 de =% [ade — 3 [Ldz = J2? — JInfz| +c
(b) fi(xg/?zc& = fﬁ%ﬁdx =/ (xg — 43 —|—4x_%>da§
_ LSl 4 Bl 4 gty
T2+l 241 In”t
Z%fﬂgf%ﬁwﬁwz%ﬁ(g 2 %x3+6)+c

(¢) [(cosax — 2

2. Substitution:

Cos2

] f(z(x))

L)de = sinz — (n — 1) tanz + ¢

Z(z) doe = ff(z) dz

(a) [sin®z-coszdr = [2° cosw -2 = [23dz =12t +c=Lsintz+c
Sustitution: z =sinz
dz —cgsx
4
dr = cos T
1
(b) fava?+lde=[ay/z B =1 [ Jzde=1 li_lzgﬂ—i—c— V@ +1)P3 + ¢
2
Substitution: z =241
d —
E =2
b g

(¢) [2-dr=[22de=2[1dz=2In|z|+c=2In|lnz|+c

Substitution:

z =Inz
dz  _ 1
dx T
dr =2z dz

farcsmm dx _f \/7 mdz_ deZ—% +c= %(arcsinx)Q—{—c

t[idz=1ln|z|+c=4iInjz? +2z+ 3| +c

Substitution: z = arcsinx
dz __ 1
dx -
=/ 1 — a:de
+1 _ rz+l _d
(©) [ =i dv =% i =
Substitution: z =242z +3
b2 —2x+2=2(x+1)
_ d
dr = 505

f) f\/% dx = fﬁdz = arcsin z 4+ ¢ = arcsine” + ¢
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Substitution: z

dz

dx
dx

3. Partielle Intergration: [u-v' dz =u-v— [u'-v dx

4.

(a) [2%cos z dr = 2

sinz — [2xsinz dz

partielle Integration:
u=1xz%2 v =cosz
v =2r wv=sinz

(b) [lnzdr=alnz— [izdr=zlnz+ [ldv=azlhz—z+c=z(nz—1)+c

partielle Integration:
u=Inzx v =1

/1 _
u o V=2

(c) [cos®x dx = cos?

rsinz + 2 [coszsin?x dx

partielle Integration: Substitution: z =sinx
u=cos?zx v/ = cos % — COS T
v = —2coszsinz v =-sinx dr = 4=
COos T

= cos?sinx + 2 [ 2% dx = cos® xsinx + %23 + ¢ = cos

2

=sinz(cos? z + 2sin®x) + c =sinz(1 — 1 sin?z) + ¢
1
(d) [arccosz dr = xarccosx + [ Nip dx
partielle Integration: Substitution: z =1—z2
u=arccosx v =1 dz _ 9.
u = = 1 v=2x du dz
1—z2 der = s

— X arccosxr — 5

= T arccosxr — 5

1

1

1 _ 1 -1
fﬁ dz = xarccosw — 5 [ 272 dz

sinzx + %Sin3x+c

1
i 272t pc=rarccosz — /z + ¢

+1

-3
=garccosz — V1 —x2+¢

() [ S dex=—2e ™+ [e"dr=—xe ™ —e " +c

x;;l +ec

partielle Integration:
u=x vV=e"

=1 v=—e7

Jxcoshz de = xsinhz — [sinhx dz = zsinha — coshx + ¢

partielle Integration:
u=x v =coshx
' =1 v=sinhz

2x—1

22 —3x+2 dx

(a) f
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Partialbruchzerlegung

Nullstellen des Nenners 22 — 3z +2=0 = z1 =2, zo=1
2z—1  __ 2z—1 i + i A(z—1)+B(z—2) _ (A+B)z+(—A-2B)
22-3z+2 = (z-2)(z—1) = z—2 -1 (z—2)(z—-1) — (z—2)(z—1)

Koeffizientenvergleich:
xr: A+ B=2
1: —A—2B:—1} = B=-1 4=3

I dr=] (- ) de =3kl -2 -l -1+

1
| ey @
Partialbruchzerlegung

1 A B C A(z—1)(z—2)+B(z—2)+C(z—1)2

G—2E=2) — @D T @02 Ty — G—1)2(=2)

_ A(z?-3z2+2)+B(z—2)+C (22 —22+1)
o (z—1)*(z—2)

2 A +C =0

Koeffizientenvergleich: z: —-3A 4+ B —-2C =0 = A=-1,C=1, B=-—

1: 24 2B +C =1

| e A = [ (&

r—2 1
Tl‘ﬁ‘ﬁﬁ‘c

342
f x4 4+3234+82+24 dx

Partialbruchzerlegung

Nullstellen des Nenners: x4 + 323 + 82 + 24 = (x + 2)(x + 3) (2° — 22 + 4)
| S —
komplexe NST

Ansatz:
3x+2 — 3x+2 A + B4 Cax+D
23 +3234-82+24 z1 132348z 124 42 z+3 22244
_ A(z+3) (22 —22+4)+B(z+2) (22 —22+4)+(Cz+D)(z+2) (z+3)
- (z+2)(z+3) (22 —22+4)
_ A(234x—22+12)+B(x®+8)+C(x3+5x16x)+ D (22 +52+6)
- (z+2)(z+3) (22 —2x+4)
Koeflizientenvergleich:
z3 A +B +C =0
2
xr- . A +5C + D = O . 19 o
v: 24 L6C 45D —3 ( = A="w B=& 0=
1 12A +8B +6D =2
3042 —22+29
| s iserm do ( = z+2 dv+21 [ w3 do+ | 2550 dx)

57’

—ﬁ—l—ﬁ) dr=—In+-25 +Infz—2[+c

D=

29

57

=z (—191n]w+2\ +21In|z + 3| — In|2? — 2z + 4| +9\/§arctan%(a:— 1)) +c




