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Nazev Skoly

Gymnéazium Josefa Ressela, Chrudim, Olbrachtova 291

Nazev a ¢islo OP

OP Vzdélavani pro konkurenceschopnost, CZ. 1.5, Nazev
projektu: Inovace ve vzdélavani na Gymnaziu Chrudim,
reg.¢.:CZ.1.07/1.5.00/34.0249

Nazev Sablony klicové

aktivity

I11/2 ZvySovani kvality vyuky prosttednictvim ICT

Tematicka oblast
(predmét)

MATEMATIKA

Nazev sady
vzdélavacich
materialu

FUNKCE A JEJICH UZITI

Jméno tvarce
vzdélavaci sady

Mgr. Be. Zuzana Leksova

Cislo sady 111/2-8-3-20
Pracovni list — integra¢ni metody (,,Per partes a ,,Substitu¢ni
Anotace metoda®) - ptiklady, v€etné feSeni. Povolené pomtcky: -.

Ptedpokladany Cas vypracovani 30 min.

Ovéreno ve vyuce:

rocnik, tiida, dne,
predmét

4. ro¢nik vyssiho gymnazia, 8.E, 6.3.2013, Matematika




Pracovni list: INTEGRACNI METODY

INTEGRACNI METODY

1.  Per partes
j u(x).v (x)dx = u(x).v(x) — j u (x).v(x)dx
2.  Substitu¢ni metoda

[ f(900)g"()dx = [ f (t)dt;t = g(x)
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Pracovni list: INTEGRACNI METODY

ZADANI

Priklad 1.
Vypocitejte zadané integrdly (PER PARTES):

o) | X-sin xdx

by | X.COS xdx

0 [ x.e*dx
d) [ In xdx

[ in 2
ey | SIN“ xdX

2
£y | cos” xdx

X.In? xdx

[ X
hy | €.Cos xdx
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Pracovni list: INTEGRACNI METODY

RESENT
Priklad 1.

Q) jx.sin xdx

U=X V=sIinXx
U=1l v=-CcosXx

_[x.sin xdx =—x.cosx—_|'—cos XdX =—Xx.cos X+sinx+C

b) _[ X.C0S XdXx

U=X V=C0SX
U=1l v=sinx

jx.cos XdX = X.sIn x—_"sin XdX =x.sin X+ cos X+ C

0 j x.e*dx

u=x V=¢e*
U’=1 V:ex

J'x.exdx = x.e* —jexdx =xe*—e*+C
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Pracovni list: INTEGRACNI METODY

d)jlnxdx
u=Inx V=1
, 1
u==

X V=X

jln Xdx = x.In x—_“i.xdx =X.InX—Xx+C
X

o) jsinz xdx

Uu=sinx v=sinx
U'=CO0S X V = —CO0S X

Isin2 xdX = —sin X.cos x—J‘—(:os;2 xdX =

—sin x.cos x+J‘cos2 xdx =—sin x.cos x+j(1—sin2 X Jdx =

—Sin X.COS X + x—_“sin2 xdx

2_"sin2 XdX = —Sin X.CoS X + X

i —SIN X.COS X + X
j5|n2xdx= ; +C
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Pracovni list: INTEGRACNI METODY

f _[ cos? xdx

U=COSX V=C0SX
U'=-sSin X V=sinx

jcos2 xdXx = sin X.cos x—j—sin2 xdx =

sin X.cos x+jsin2 xdx =sin X.cos x+_[(1—c:os2 x)dx -

2SIN X.COS X + x—_fcos2 xdx

2_[0032 xdX = Sin X.cos X + X

SIN X.COS X + X
J'cos2 xdx = ; +C

) jx.lnz xdx

4

u=In*x V=X
. 2Inx X
U= V="

X 2

2 2
jx.lnzxdx:x—.lnzx—_[x .2Inde:
2 2 X
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Pracovni list: INTEGRACNI METODY

XZ
:7.In2x—jx.ln Xdx =

u=Ihx V=X
.1 X
u== V=_"_

X 2

X2 2 X2 2 1
= In°x— jxlnxdx_— IN*x—| —.Inx— _f— —dx
2 2 2 2 X

2 2 2 2 2
X

_ X n?x=2n x+_[§dx=x—.ln2x—x—.lnx+x—+c
2 2 2 2 4

h) J-ex.cos Xdx

u=e" V=cCosX
U=e* V=SInX

_[ex.cos Xdx =e*.sin x— jex.sin Xdx =

X

u=e" v=sinx

u,: eX V=—CO0S X

=e”*.sin x—jex.sin xdx =e*.sin x—(—ex.cosx—_f—ex.cos xdx)z
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Pracovni list: INTEGRACNI METODY

=e”*.sin x+ex.cosx—jex.cosxdx i

jex.cos xdx =e*.sin x+ex.cosx—_[ex.cos xax

/

ZIeX.cos Xdx =e”.sin X+ e*.cos X

e”.sin X +e*.cos X
jex.cosxdx: +C

2
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Pracovni list: INTEGRACNI METODY

Priklad 2.
Vypo&itejte zadané integrdly (SUBSTITUCNI METODA):

a) |

b) |

[ (2x+1) dx

.(4x2 + 2)3.16xdx

S 1
(x +1)

dx

[ sin 5xdx

sin X.cos® xdx

sin® x.cos® xdx

.10x.(x2 + 13)12dx

¥ 3
5x2.e* dx
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Pracovni list: INTEGRACNI METODY

RESENT
Priklad 2.

) I(ZX +1) dx

t=2x+1
dt = 2dx

6 6
1J‘(2x+1)52dx =ljt5dt Lo (2x+1) +C
2 2 12 12

b) j (4x2 + 2)3.16xdx

t=4x°+2
dt =8xdx

4 (ax? + 2

2j(4x2+2)3.8xdx=2jt3dt=2.tz+c = C

1
o Voo ®

t=x+1
dt =1dx
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Pracovni list: INTEGRACNI METODY

_ t—2 1
X+1 3dX: t_sdt:—+C:_ +C

j( ) j -2 2(x +1)°

d) jsinSxdx

t =5X

dt = 5dx

lJ‘sin5x.5dx:EJ‘Sintdt =—£cost+c :_0055x
5 5 z
&) _[sin X.C0S°> xdx

t = cos X

dt = —sin dx

4 4

f jsin3 X.cos* xdx

t=sin X
dt = cos xdx
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Pracovni list: INTEGRACNI METODY

4 6
_[sin3 X.(L—sin?® x).cos xdx = j(t3 —t5)dt = %—%Jrc =
_ sin44 X _sin66 X, o
) lex.(xz +13)12dx
t=x"+13
dt = 2xdx
3

5[ (x? +13) 2xdx = 5[ t**dt = SR e ) NS

13 13

h) '[5x2.exs dx

t=x°
dt = 3x°dx

§J'exs.Sdex:?.'etdt :§.et +C :§exs +C
3 3 3 3
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Pracovni list: INTEGRACNI METODY

Priklady na procviceni

Vypoclitejte zadané integrdly:

In? X4
a) j
0y [3xA/x* +5dx

o |sin® x.cos® xdx

'8x2.(x3 + 2)5 dx

n [5%A/% +1dx

dx

oG ray
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Pracovni list: INTEGRACNI METODY

dx

”j7—5x
- 5X

| ———dx
DJI3x?41

K) [ sin 7 xdx

8
N _[5k. COS § Xdx

m) j3e‘xdx

ny | 2677 dx

0) :5x.eX2 dx

5
) 3x*.e7* "2dx

130X gy
QI x

7In Xd
r) . X

sin® xdx
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Pracovni list: INTEGRACNI METODY

[ 5
1) | cos” xdx

, |sin® x.cos® xdx

o [4x2.e*dx
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Pracovni list: INTEGRACNI METODY

Pouzité zdroje:

e VSechny pouzité obrdzky nebo grafy jsou vlastni, vytvorené
v programech Malovani nebo GeoGebra.

e HRUBY, Dag a Josef KUBAT. Matematika pro gymndzia:
diferencidlni a integrdini pocet. 3. vyd. Praha: Prometheus,
2008. Ucebnice pro strredni skoly (Prometheus). ISBN 978-80-
7196-363-9.

e KUBAT, Josef, Dag HRUBY a Josef PILGR. Sbirka iloh z
matematiky pro stredni skoly: maturitni minimum. 1. vyd. Praha:

Prometheus, 1996. Uclebnice pro stredni Skoly (Prometheus).
ISBN 80-719-6030-6.

e PETAKOVA, Jindra. Matematika: priprava k maturité a k
prijimacim zkouskdm na vysoké skoly. 1. vyd. Praha: Prometheus,
1998. Ucebnice pro stredni skoly (Prometheus). ISBN 80-719-
6099-3.
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