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Losungen zu Blatt 2
Aufgabe 5:

Man berechne alle Stammfunktionen zu

a) fi(z) = —32* +10coshz, b) fo(x)=6sinz—8e", «¢) f3(x)

3z — 922 cos x 6z + 8z — 10
d) fle)=—35— ., © flo)= 7
Losung:
A 32" ,
a) —32" 4+ 10coshz dx = —?+10smhx—|—0,

b) /GSinx—Se"fdaﬁ = —6cosz — 8"+ C,

2 3
c)/ + —dr = 2arctanz + 3In x|+ C
l+22 =

0,2
d) /wdx:/ﬁ—Qcosxdx:31n]a:|—9sinx+0,

2 x

6x* + 822 — 10
e) T

= %xl‘l/?’ + 3283 — 15223 + C

der = / 6211/3 + 82%/3 — 102~ V3 dx

T Tva

Y
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Aufgabe 6:

Mit Hilfe der partiellen Integrationsregel berechne man:

a) /(2x+5)cosa:da:, b) /(12—x+2)sinha:dx ) 9?Intdt ,

c) /
d) / e“sinx dr | e) / 10562Vt +2dt f) / cot x dx.

Losung:

a) partielle Integration: w=2x+5, v =cosx

/(21‘4—5) cosxdr = (2z+5) Sinm—/ 2sinzdr+C = (2z+5) sinz+2 cos z+C

b) partielle Integration: u =% —x+2, v =sinhz

/($2—$—|—2)Sinh$d{£:(1‘2—$—|—2)COSh$—/(2$—1)COSh$d$+C

weitere partielle Integration: wuw =2x —1, v' = coshx
= (2% — 2 +2)coshx — ((2z — 1) sinhz — / 2sinhz dz) + C

= (2 — 2 +4)coshx — (2v — 1)sinhx + C

c) partielle Integration: — u = Int, v/ = 9¢>

t3
/9t2lntdt:3t3lnt—/BTdt:3t3lnt—t3—|—C,

d) partielle Integration: u =¢€", v =sinx

/ersinxdx:—excosx—i—/excosxdx

xT

weitere partielle Integration: —u =¢e*, v/ = cosx

= —e®cosx +e'sinx —/ e“sinxdx +C

= /e“’sinxdxz%(sinx—cosa:)—l—C
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e) partielle Integration: — u = 105t% , v/ =/t + 2

) 2 - 105t2 3/2 2 3/2
105"Vt +2dt = 3 (t+2)%° — 210t§(t+2) dt +C

= T0£%(t 4 2)32 — / 140t(t + 2)%2 dt + C

weitere partielle Integration: — w = 140t , v’ = (t + 2)3/?

sp 2140t

2
/ 10562Vt +2dt = T0t3(t +2) (t42)°2 + / 1405@ +2)52dt + C

2.
= T08(t +2)* — 56t(t + )% + —756 (t+2)7?+C

= T0L3(t +2)%% — 56t(t +2)°2 + 16(t +2)"* + C
= 2(t42)*%(35t2 — 28t(t +2) + 8(t +2)>) + C
= 2(t+2)%?(35t% — 28t% — 56t + 812 + 32t + 32) + C

= 2(t+2)%2(15t% — 24t + 32) + C

f) / cotx dr = / cosx - (sinz) ™! da

L v =cosz

partielle Integration: — w = (sinz)~
/ cotxdr = / cosz - (sinz)™! dr = sinz(sinx) ™t + / sinz(sinx) % cosx do + C
= 1+ / cotx dr + C

= 0 =14+4C = (C=-1

Mit partieller Integration kann keine Stammfunktion gefunden werden.
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Aufgabe T7:

Mit Hilfe der Substitutionsregel berechne man:

a) / coswsin®x dr | b) / 62°V8 + 23 dx |, c) / 8ze” dx |

24 13 2 1 2 _ ,x
d) / r@+ ) g g /6 “de . /cotxdx.
2 +1 e2r — 1

Losung:

a) Substitution: s=sinz — ds = cosz dz

4 . 4
/Cosxsin3mdx:/s3ds:s +C’=Sln $+C'.

4 4

b) Substitution: ¢ =8+ 2® — dt = 3z*dx erhilt man

4 4
/6562\/8+:r3dx=/2\/Edt=§t3/2+(]=§(8+x3)3/2+0,

c) Substitution: ¢ =x? — dt = 2xdz erhilt man

/SerQda:—/4etdt—4et+C—4e$2+C,

d) Substitution: t=z*+1 — dt =2z dx

30,2 3
/24xln (x* 4+ 1) dr — / 121n°(¢) it

2241 t

1
weitere Substitution: w=1Int — du= zdt

:/ 1203 du = 3u* + C =3In*t + C =3In*(2* + 1) + C
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dt dt
— =" = dov=—
dx t

¥ — e 22—t dt t—1 1
dr — i dt = | —— dt
/e?w—l * /t2—1t /t2—1 /t—i—l

weitere Substitution: w=¢t+1 — du=dt

e) Substitution: t=e* —

1
:/ —du=Inu/+C=h|t+1|+C=le"+1|+C
u

f) /Cotxdx:/ C9S$dx
sin x

Substitution: w =sinxz — du = cosz dx

1
/cotxdx :/Cosxdx:/—du =Injul|+C =In|sinz|+C
u

sin x
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Aufgabe 8:

Man berechne die unbestimmten Integrale

a) / (x+1)e' " da

/\/4—x2dx ,

Loésung:

/33\/25E+1d517, c) /COSQtdt,

.3
sin” ¢

e) / 1—2dt, f) /arctanx dx .
cos“t

/ 1—x

a) partielle Integration: w=x+1, v/ =e

/(x+1)€1_x dr = —(z+ 1)61_x_/ —e'dr+C = —(z+1)e =4O,

b) partielle Integration: w =2z und v' =2z +1

/x\/2x+1d:1: = / x(2z 4+ 1)Y? dx
= z- i(2ac+1)3/2 2 /(2az+1)3/2dx+0
23 2-3
= T 1) - Lae 12y
3 15
= 3/2 x 21’—'—1 _ 3/2 3r—1
(22 +1) <3 5 +C=(2x+1) E
2
—1
Alternative, Substitution: uw=+2zr4+1 = =z = 4 — dr =udu
21 4_ 2 5 3
/:Ev2$+1d:v = /u -u-udu:/u Yaw=2_Y ¢
2 2 10 6
3u® — 5u’ 3 —
— T - 2w+ 1)3/% . ==
30 +C = 30(3u 5)+C = (2z+1) I5

¢) cos’t+sin’t =1

/ cos’tdt =

und partielle Integration: u = cost, v’ = cost

/Costcostdt :costsint—/ —sintsintdt + C

costsint—k/l—cos%dt—i—é =
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~ 1
2/cos2tdt = t+costsint+C = /cothdt :§(t+costsint)+C

d) Substitution: x =2sint = dr =2costdt und ¢ = arcsin(x/2)

/\/4—m2dx = /\/4—4sin2t2costdt:4/ V1 —sin%t cost dt

= 4/cothdt—2(t+costsint)+C

= 2 (arcsin (g) —I—g 1— <g>2> +C

= 2arcsin (g) + g\/él —224+C

e) cos’t+sin’t =1 und Substitution: = cost = dr = —sintdt
.3 2 2
t 1-— t 1-—
[ ot = [ a=- [ U

cos? t cos?t x?

1 1
= —4+2x+C=——+cost+C

z cost

f) / arctanx dr = / 1-arctanz dx

1

partielle Integration: «' =1, v =arctanz = o' =
1+ 22

/arctanxd:v:xarctanx—/ v dx +C
14 22

d
Substitution: w=1+2%2 — du=2xdr — 7u =zdx

1
/arctanxdw = xarctanx—/z—du+0
U

1 1
= rarctanx — §1n|u| + C = rarctanzx — §ln|1+x2| +C

Besprechungstermine: 21.4. - 23.4.21



