Neurcity integral (goniometrické funkcie): 4. téma + navody

Vypocitajte neurcity integral z goniometrickych funkeii:

t cos? x
4.4. jcos3x-sinxdx:jt3-sinx- - dx:—J.tde: ——+4cCc=- +C
—sin x 4 4
3-neparny , 1- neparny, 3>1 = substitucia : t = cos x
dt = —sin xdx
d_t =dx
—sinx

4.5. jcos5 X -sin® xdx = /upravime fukciu/ = jcosx-cos"’ X-sin® xdx = *

5-neparny, 5- neparny (mézeme robit’ sibstittciu t = cos x alebo t =sinx)

substitucia: t=sinx

dt = cos xdx
COoS X

* = jcos X - (cos? x)? -sin® xdx = jcos X - (L—sin? x)? -sin® xdx =/teraz urobime substitciu/

:J'cosx.(l—t2)2.t5, dt =J(1_t2)2't5'dt=j(1—t2)2~t5-dt=j(1—2t2+t4)~t5.dt=
COS X
6 8 10 . 6 . 8 . 10
= I(t5—2t7+t9)dt=t__2t_+t_+czS'n X _sin"x sinTx
6 8 10 6 4 10

4.6, jcoszx-sinSde: Icoszx-sinx-sinzxdx: jcoszx-sinx-(l—coszx)dx:*

, 3- neparny = substitucia: t =COSX = dt = dx

—sinXx
* = jtz-sinx-(l—tz)Lz—jtz-(1—t2)dt=—j(t2—t4)dt=—i+i+c=
—sin X 3 5
cos® x  cos® x
= - + +C
3 5
. dt t° sin® x
47. jcosx-5|n4xdx:fcosx-t4-—:jt4-dt:—+c: +c
COS X 5 5
, . . . dt
1- neparny, = substitiicia: t=sinx = ——=dx 1.5

COS X



dt

4.8. jcos xdx = Icosx cos? xdx = Icosx (@-sin x)dx_ Icosx @a-t ) —=F
COS X
3- neparny, = substitiicia: t=sinx = i=dX
COS X

3 3
®= I(l—tz)-dt:t—%+c: sinx—Sln X+c

49.  [cos® 4xdx = I%(1+ cos8x) dx = %j(1+ cos8x) dx = %Jldx+ %jcosSxdx =

2- parny, O-parny = vzorce
1 1 sin8x 1 Sin8x
= +C + +

* —

+ .
2 2 8 2

4.10. jcosz X-sin? xdx = I%(l-i- cost)-%(l—cost)dx = %I(1+ C0s2X) - (1—cos2x)dx =*

2- parny, 2-parny = vzorce

1 2 1 1 2 1 1.1
= | (@A-cos®2x)dx = = |1ldx— =|cos” 2xdx = Zx—=|1=@+cosdx)dx =

2- parny, O-parny = vzorce

—lx——'|.1dx——fcos4xdx———i—islr“")(jtc:i—SIMrX
4 8 8 4 8 32

Neurcity integral (rozklad na parcidlne zlomky): 5. téma + navody

X5
5.1. jx2+2dx=

Vypocitajte neurcity integral metédou rozkladu na parcialne zlomky:

52. | 2x -9 dx = | 2X =9 _j(—+—)d _j—dx+ B gx ==
X2 —5x—6 (x—6)(x+1) X—6 x+1 +1
Menovatel’ rozlozime na sucin (X —6)(X +1) , nasledne urobime rozklad na parcialne zlomky
2Xx—9 A B
= +
x2-5x—6  X—6 Xx+1
x5 ___A B /- (x-6)(x+1) 1.6

(X—6)(x+1) Xx—6 x+1



2x—9 = A(x+1)+B(x-6)
2x—-9 = Ax+A+Bx-6B

2Xx—9 = x(A+B)+[A-6B] = 2= A + B (porovnali sme koeficienty pri x)
— 9=A- 6B (porovnali sme absolutne ¢leny)

= A=2-B
_0=2-B-6B = -11=-7B = Bot o a=p_1_3
7 7 7
3 11
*-I 7 dx+J' 7 dx-— —d 1—1 —d ——In|x 6|+—In|x+]4+c
X+1 X—6 7Y x+1
5.3. '[ 23X+4 I& X = idx+ idx:*
8x+15 (x=3)(x-5) X—3 X-5
Rozlozime menovatel’ na si¢in
3x+4 _ A B (-3) (- 5)
(x=3)(x-5) x-3 x-5
3x+4 = A(X-5)+B(x-3)
3X+4 = AX-5A+Bx—-3B
3x+4 = X(A+B)+(-5A-3B)= 3=A+B
4=-5A- 3B = A——E, B—E
2 2
13 19
*—J. 2 dx+I -3¢ 1 dx +Q —d = —EI |x 3|+—In|x 5|+c
x—3 27 x-5
5.4. '[ I = —dx+ —dx
2+10x+9 (X+l)(><+9) x+1 +9
x> _ AL B xryx+9)
X+D(x+9) x+1 x+9
Xx—=5 = A(X+9)+B(x+1)
X-5 = AX+9A+Bx+B

1-x-5 = x(A+B)+(9A+B)= 1=A+B
-5=9A+ B = A:—%, B=—
3 !

*= J'—4dx+J' 4 dx =—— de+Z —dx— ——In|x+]1+ In|x+9|+c 1.7
X+1 X+9 X+1 47 x+9




*** Urcity integral ***

1

1 X2
6.2. .|.(4—2x)dx =[4x—2—}

) 2

Pouzite substituciu;

s
2

6.4. J'sin4 X -COS X dX =
0

e

1 X

Pouzite metddu per partes:

6.6. f X-cosxdx =-2

1 4
6.7. Ix‘e“xdx:se 1
16
0
e
6.8. Im—zxdx:—z+l
X e
1
e 4
6.9. Ix3-lnxdx:3e 3
1 16
Inx 3 1
6.10. I—dx=——2+—
1 X 4ec 4

2
6.5, Ig+|nxdx:...:[%]:=—:

2

2 3 2 2 3 3
6.1.I(x2—2x+2)dx:{%—2x—+2x} :(%—22+2-2j—(1§—12+2-1}2—%+1

1

1

1
= lax—x?] | = (41-1%) - (4-0-0%) = 4-1-3
0

16-9

N~

4

1.8



