Topic 10.
Integral. Multiple integral

[a,b] IN cross section determined y = f(x) function for this don't cut all at the

points

equality if done , then F (x) function this in cross section f (x) of the function initial

function is called

Primary of the function common F (x)+c appearance

e given of the function not clear integral is called Here c - optional constant

number and
jf(x)dx
such as is determined .

In this |- integral symbol , f (x)-integral sub function , f (x)dxunder the -

integral expression is called

y = f(x) of the function [a,b] In cross section sure integral

If(x)dx

such as is determined .
Two multiple the integral count two sure the integral consecutively to count

is brought .o field y =y, (x),y =y, (x) functions graphics and x=a and x=b right

lines with limited be , that is

a<x<b
{yl(X)S y<¥,(x)
if so , two the multiple integral is as follows is :

b |—yz(x) —| b ¥2(x)

IJ f(x,y)ds::j| I f(x,y)ddex::Idx I f(x,y)dy

D a| yi(x) a yi(x)
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Solved from examples samples
Example 10.1. Find integral ijx/xz —16dx

Solution :

This not clear the integral count for the following from replacement used :
t=x"-16,

That is , as above t designation is entered and from this the following known will

be :

: 1
dt = 2xdx , from this xdx = (E]dt come comes out



Now in the integral x variable t to the variable replaced by :

IX\/xz—Ide:I\/x2—16-xdx LT I(%J\/’E_dt:
t=x"-1

1t 1 2tz 1 1, ., 3/2
= = = Tt =—(x*-16) +C
23 2 3 3 |, 3
2
. . . . x3
Example 10.2. Given of the function not clear the integral find :jmx
+ X

Solution :

This given of the function not clear the integral to find for fraction photo of the
fraction from the denominator received from the derivation to bring from possible

used :

3
X

d(x“) 1 d(9+16x“)
I9+16><“X

1 4
| ;=—[———="=—In(9+16x")+C.
4°9+16x" 647 9+16x 64

Example 10.3. In pieces integration from the formula used without , not clear the
integral find : [e** cos xdx
Solution :

Here both function very simply separately combined . In this in pieces integration

from the formula use for as follows designations enter :

e u=e’ du = 2e**dx| _
[ cosxdx = t = u-v—[vdu;
| dv = cos xdx v=sinx |

Above u and v s integration to the formula put in case the following result come

output :

Je“ cos xdx = e**sin x — 2J‘e2X sin xdx |

In this [e*sinxdx not clear the integral to find for again one times in pieces

integration from the formula used :



. u=e” du = 2e*dx|
.[e sin xdx =4 }:u-v—jvdu:
| dv = sin xdx V=-COSX |

This in the case above v and v s integration to the formula put in case the following

result come output :

Je“ sin xdx = —e** cos X + 2.[eZX cos xdx |
Now all received results summarizes :
J'e2X cos xdx = e”*sin x — ZjeZX sin xdx =
=e” sinx - 2(—e2X COS X + 2'[e2X cos xdx) = e*sinx+2e* cosx — 4_|‘e2X cos xdx ;
In this

je“ cos xdx = e**sin x + 2e** cos x — 4J’eZX cos xdx |

* If{| = [e* cos xdx} designation if entered , then the following common the result get

can:

| =e”sinx+2e**cosx—41 = 51 =e”*sin x+2e** cosx |
1 .
= | :—(ezxsmx+2e2xcos x)
5
Result :

J'ezx cos xdx = é(e2X sin x + 2e** cos x)+ C.

Example 10.4. Given sure the integral calculate : [(8+2x—x")dx.

Solution :

}(8+2x—x2)dx=(8x+x2—§}2:

-2



8 80 28

:(8'4+42—4—]—L8'(—2)+(—2)2—(_2)7:[32+16—%J—£—16+4+—J:—+—:36.

3 3 3 3

10. Example 5. Given two multiple the integral calculate : ”izdxdy.
14 y

Solution :

”izdxdy this two multiple the integral count for initially ,y to relatively sure
14 y

integral is , then while x to relatively is the definite integral :

(1 ™)

Jj@%dyjdx = IU——JHde -

1 y

Independent work for issues

Find the integral (10.1-10.24):
10.1 J'(3x2 —6x+3)dx;
10.2 _"(8x3—x2+5x—1)dx X

103 | _X—_X—_X—de;

104 | 5_%+1]dx;

1 )

1
= dx;
B o)
10.6 J'(1—3x+x3)i/;dx;

10.7 j(Jx_s_dx_Z)dx;

10.8 j\,xx/x“"mdx;

105 |



10.9 j(l— X*+e’—e)dx;

10.10 J'(;r2+e—«/5)dx;

10.11 j(sin X + l+ cos x]dx :

X

10.12 jsin 7 xdx ;

1 1
10.13 - X
J. cos’ x sinzx]dx
2 5 )
10.14 - :
| o o )|dx,
1015 [[ X2 oy
x> —3x? +1J
10.16 ledx;
Xin X

10.17_[ 5+ 2xdx ;
10.18 [ Xy
X

10.19 jizcos ldx :
X X

10.20 jsin(?)x_Sde :
2

10.21 [——dx;
X" +1

10.24 .[ x2e* dx :

In pieces integration from the formula using , of the function not clear find the
integral (10.25-10.40):

10.25 fxsin xdx ;



10.26 szln xdx ;
10.27 [x-edx;
10.28 [(1-x)2"dx;
10.29 [x*edx;
10.30 [x’cosxdx;
10.31 [x*In xdx;
10.32 [xIn(x~1)dx;
10.33 [e"sin xdx;

10.34 IZex cos xdx |

10.35 | X dx:

X+5

10.36 j3x‘21dx;

X+

10.37 ngdx;
3x+1

10.38 [ 22 ax;
X" +4

1039 [ —2X"1 _gy;
(x-1)(x-2)
10.40 [————dx;

X" +4x+5

The following sure the integral calculate (10.41-10.52):
10.41 J2.3x2dx X
10.42 }%x ;
10.43 } xdx ;

10.44 j(3x3 —2x+5)dx;



10.45 f[_xijdx;
1 X

10.46}( - )de;
o (x?+1

10.47 j i

X
0 € +1

10.48 [ 2sin xd

10.49 [—L

o COS X

dx;

10.50 'e[ln xdx ;

2X

x> -1

1051 [ —=*ax;

10.52 j sin x cos xdx ;

Below given two multiple the integral calculate (10.53-10.60):

2 22x
10.53 jdx I dy ;
1054 [ax [ ay

@
10.55 Idx J dy ;

(x-1)*
8

10.56 [ [ox°y dydx ;

10.57 _H'(xz +4y)dydx;

117

T

10.58 JZ' JZ. x cos (xy)dydx ;



10.59 J'Jx'(x+3)dydx :

aa? i
10.GOJ I dydx .
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X———x""+e"—e'x+C

e-1

10.10.(ﬂ2+e—\/5)x+C

10.11. In(x) +sin x—cosx+C

10.12. —%cos7x+C

10.13. tgx + ctgx + C

10.14. —5arcsin x + 2arctgx + C

10.15.%In(x3—3x2+1)+c

10.16.In(Inx)+C

10.17%1/(2“5)3 +C

10.18.%In3x+C

10.19. —sint+c

X

Answers



10.20.—Ecos(gx_5]+c
3 2

10.21.in(x’ +1)+ C

9 [ 4 2
10.22.53(x +4) +C

10.23. Earctg {ij +C
3 3

10.24.2¢7 4 c
3
10.25. xcos x +sinx+C

1 1
10.26.§x3In x—§x3+C

10.27.(x-1)e* +C

1028. 209, 2 ¢
In2 In° 2

10.29.(x2—2x+2)ex+c

10.30. x®sin x + 2xcos x — 2sin x+ C
1 1

10.31. =x*Inx-—x*+C
4 16

2

10.32.—X—+£x(x+2)lnx—x+c
4 2

10.33. 2 ¢*sin x - 2 ¢* cos x + C
2 2
10.34.e*sin x+e*cosx+C
10.35.x-5In(x+5)+C
10.36.3x-7In(x+2)+C

10.37.x° —£+ i—iln(9x+3)+C
2 3 9

10.38.211n (x*+4)+ iarctg (ij +C
2 2 2

10.39.3In(x-2)-In(x-1)+C
10.40. arctg (x +2)+C
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2
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