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PAV Improper Integrals
deal o

6)Uol ¢ dx
The integral j—3 diverges.
X
-1

Trying to compute that integral by the
Fundamental Theorem of Calculus, one gets

1 [

This is an incorrect computation.
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Evaluating an integral on

T e ™ dx
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Solution

T e ™ dx = j)'ex dx + Te'x dx
—00 - 00 O

0]
lim jex dx + lim [e™ dx
a

a—>-o0 a—>0o0 0

lim (1-ea + lim (-e-a +1)

a—>-00 a—>o0

1+1=2
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Evaluating an integral on

Solution

' dx
e

L2y

'I:IJLI_I:L”

J‘x/lx

dxXx

—-hmji

= lim arcsin ("
.iI'I—'- f 1 }?—!-fl
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Q”_ For what values of p Is the integral r“ dX convergent?

Solution

w dX

1 X

(P is a constant.)

_[ X7 dx

1

] b _p
Iim | X dx
b—oo J1

b

- 1 _
lim X o
b0 —P 41 1

What happens here?

If P <1 then b~ "*'gets bigger and bigger as
, b —> oo therefore the integral diverges.

If P > 1then b has a negative exponent and

b-"*" >0

therefore the integral converges.
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When P #1, otioll
(_|_CD
oo dX _ —-P+1 1—P+1
J' == =lim — =< 1
1 xXP boe P41 —-P+1 |——
L p -1
When Pp =1,
+o0 01X : b :
|, —=lim Inx| =lim(Inb —In1) =+
1 X b —>w * b —o0

Thus, the integral diverges.

Diverges (infinite area)
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evaluate the integral or state that it diverges.

Solution

= ]im = lim [arctgt] =
B—ytom 1+r B«nnm

. T T
= lim [arctgB —arctgll==-—==—
 —-toa =

T odx _-Hm {dt _m_fft_“
perol

Py

deol o
6jliall

=X

T dx
!

e +e X

% . a0 1A
© Sy iy JelSal ) ey 13a
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evaluate the integral or state that it diverges.
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Solution o)lial

2
Il - has an infinite discontinuity at x = 1

" 1—X
1 2
dx dx
:I 2 +I 2
21— X n1—X
. S dx . % dx
= Ilmj =~ + lim >
c—1 Ol_X c—1+ cl_x

= oo , the Integral diverges
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Use the comparison test to determine if the following integral are convergent or
divergent

7T
IE COS X

dx
0 X

https://manara.edu.sy/


https://manara.edu.sy/

and

LILEE PSS et

= Iim+*'-.,f4:: 2y = Widx

1 =

= lim (V27 — Vda) = V2«

a—=0t

cosxy = | aon [[J‘.

CONYETECS.

B3| S
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Evaluate the improper integral or state that it diverges.

o AX 1 ]

L 3 _[(ln:t )hc:b:
X 2 0

J‘OO dx

1 e’ +e™”

Jl- dx
4

1 X
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1
: : 2 dszoln
Evaluate the improper integral _[( Inx )" dx &)Ll
: 2 R :
Solution v=x du= -;—-hl vy dv =dx JH = (ln .?c) LJI (D el

X

2 3 ] ) ]
J(ln x) de=(Inx) x- Ix.’.l]n x.—dx=x(Inx) n?._fln xdx
| b
:{:USﬁ 5:1_);3!\.: Emflt'l b A d.amj v=dx,u=Inx L)-d__}l‘
I :(lnx)z.x —2|Inxx - Ix.-l—it]z
| X

=x (Inx )E—Hx.]n:c +2x (%)
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Py

m "
) :
. (Inx)” . 2lnx .y
lim x (Inx )" = lim—-—=lim === lim —% =l 2x =0
X x” x°
lim, O 2n Leuds A5y Hlally

x—0 2
_[(Enx) dx

]?"—:iﬂ + f? #

: i
_[ln;t. {b:=1im [x(lnx)?‘—Q::: Inx +2x] =2
o

1 . i
I, = J.(}nx)"dxzﬁ : {_1_55:_\_5 L._JJLE&._ L;Luu:.“ Jalsall Oy w |2
G
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Evaluate the improper integral or state that it diverges.

. -1
- J- F adx s &
! adx
|

= g , 1 + &
I, el

o S 111 E el
. J- xe W dx u

e 08 x dx

e
. J _rIE_-'.- -I':f_\.- [
0 J’
L

. - 1 ; )
" dx
4 x(ln x)?
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TABLE 8.1 Basic integration formulas

1. f.ﬁ: dy = kx + C {any number k) 12. /Iﬂﬂ-tcfr=1ﬂ|ﬂﬂﬂ.t| + C
Irl'l-] .
2. My = 1 + O (n == —1) 13. cotxeddx = In |sinx| + C
¥
3. f#=]ﬂ|x|+c 14. /se:cxdx=ln|s&c.t+tan.t|+£‘
4. ffxi.,_-=er=_|_c 15. /cs;cxd_r=—1n |ese x + cotx| + C
5. fzr‘d_t=lax + C (a =0, a 1) 16. /sinh_tdx=::nshx+l:‘
I «r
6. fﬂinx.-ix = —cosx + O 17. fcnﬁhxdlx = ginh x + C
7. fcc-s_tdx = sinx + C 18. f‘v’f_ = sin~ (ﬂ) + C
2 - 19. [ & = Ll +C
B. secxddy = tanx + O . 2+ 2 o
8. fcsclxd_t=—cntx+£' 20. f "v'!i E-“E’E_ E + C
0 sec x tan x dx sec x + O 21. dx = sinh~![| =
110 s X = = X w’T_Smh =] +C (a = 0O)
ol
el _ —1f X
11. cscxcotxdy = —cscx + C 22, e cosh )] + C (x = a = 0)
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Thank you for your attention
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