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PAV Improper Integrals
deal o

6)lol ¢ dx
The integral I—B diverges.
X
-1

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

This is an incorrect computation.
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Evaluating an integral on

T e ™ dx
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Solution

T e ™ dx = ])'ex dx + Te"‘ dx
oo - 00 O

0]
IIm _fex dx + Iim | e™ dx
a

a—>-00 a—>o0 ”

lim (1 —ea) + lim (—e'al + 1)

a—>-00 a—>00

1+1=2
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Evaluating an integral on dxXx

Solution

—-hmji

I«/l—,x—?‘ A J—Z*}?iil}arcsin(" 7)

T
2
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Solution J' \/1+ X \/1+ X dXx Rationalize the numerator.

dx
.‘. \/1—X2
u=1—x°
j L dx A j X dx
J1— x2 J1— %2 du = —2x dx
sinlx—i_fu;du —%du = X dx
2
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1 X ojtoll 2
I\/ 2dx:j\/ de u=1—x
1—Xx 1— x
du = —2x dx
o 10 — 1
S|n1x——ju 2du ——du = x dx
2 2
1
SIN —1 X —U 2 This integral converges because it approaches a
. solution.
lim sin ™ x—+/1— X3
b—1" 0

O

iy (555 V) (s ) -5+
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Q’_ For what values of p Is the integral rw dX convergent?

Solution
o AdX
1 X
(P is a constant.)

j x " dx

1

. b o
Iim | X dx
b—o0 J1

b

. 1 _
lim X"

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 P+1%O

therefore the integral converges.
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deola
When P =1, )li_all
(00 <1
1o dX _ —P+1 1P+ P
_f —=1lIm — —J 1
X boe —P+1 —-P+1 |—— p>1
p-1
When p =1
+00 dX ) b - 2
[ "= =lim Inx[] =lim(Inb —In1) = +oc
1 X b—o 1 b—o 1 -+
Thus, the integral diverges. Diverges (infinite area)
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8)Liall
evaluate the integral or state that it diverges. T dx
=k X
' +
Solution o€ TE€
T dx _T dt _T dt _
ug—x-l—ex 'I|:l+t:$ 11-1-2‘2
t
it
. dt .- B
=B]£111w , e ""BIEEL [arcrgr}l —
T T
= 1 teB —arctel|=———=—
i e et 11=5 754
j _fx =T sy i JaS o ey 13s
e te *
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evaluate the integral or state that it diverges.
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Solution o)lial

2
-[1 - has an infinite discontinuity at x = 1

> 1—X
1 2
dx dx
=== +]—0
21— X 11— X
. % dx < dx
= Ilmf > + IIm -
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

T
J-E COS X

dx
0 X
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and

LILEE PSS et

0 =

= lirn+ v dx 2y = Wax

= lim (V27 — Vda) = V2«

a—0O%

cosxy = | aon [[J‘.

CONVYETECS.

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

o dX 1 ]

jl 3 _[(hu' )hdx
X 2 0

J‘OO dx

1 e’ +e™”

j dx
4

1 X
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1
: : 2 dsola
Evaluate the improper integral _[(ln:r ) dx &)li_aJl
. 2 R S :
Solution v=x du= -;-ln v.udx dv=dx JH = (ln J:) LJI (D el

X

2 9 1 _ ]
I(lnx}" dy=(Inx) .x— Ix.’.l]nx.—dx=x(lnx) --?.Iln xdx
| x
055l B all Al b _a JalSSy v=dru=Iny
I :(lnx)z:c —2|Inxx - Ix.-l—dt:iz
| x

=x (Inx )z—ﬂx.]nx +2x (%)
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m "
(1nx ) :
. (Inx . 2lnx o
lim x (Inx )" = lim—-—=lim === lim —% =l 2x =0
X x? x°
lim, O 2n Leuds A5 Hlally

x—0 2
_[(Enx) dx

7'—=a” 7

: i
Jlnz s:b:=1im [x(lnx)?‘—Qxln:c-i-Qx]*:Q
0

1 . i
I, = J.(}nx)"dxzﬂ : {_J_;S:_:J L—JJ’L‘!SJ._ L;I::u.“ Jalsall O w |2
C
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Evaluate the improper integral or state that it diverges.

. -1
- J- F ax L e
: ax
|

1 + &*
. J- clx _
1

3
. X 7
o , sin - dx
, J- xe W dx
=i

e T e0s X dx

o |
b J- xie " dx il
o J’
|

. - 1 4 )
I = G
4 x(ln x)”

https://manara.edu.sy/


https://manara.edu.sy/

TABLE 8.1 Basic integration formulas

1. f.ﬁ: dx = kx + C {any number k) 12, flﬂﬂ-tcfx=1ﬂ|ﬂﬂﬁ.t| + C
Irl'l-] .
2 My = T 1 + C (n == —1) 13. cotxeddx = In |sinx| + C
¥
3. f%=]n|x|+c 14. fse:cxdx=ln|s&c.t+tan.t|+£‘
4. ff-xi.,_-=er=+c 15. fcﬂcxdx=—1n |cse x + cotx| + C
5. fa*.::_x=|"”t +C fa=0,a%=1) 16. fsinh_tdx=cushx+l:‘
I «r
6. fsinxr:bc = —gosx + O 17. fcﬂshxdx = ginh x + C
7. fccrs'_tdx = gsinx + C 18. f‘-.f’— = sin (ﬂ) + C
2.5 gy = 19. [ - lon-(2) 4 ¢
5. secx gy = tanx + O . 2+ 2 =
8. f::sczxd_t = —cotx + C 20 f h E-"'"‘-"':_' al + €
alx el x
10. sec xtanx dx = secx + C 21. N e sinh =]+ C (a = 0)
ol
el x _ —i1f X
11. cscxcotxdy = —cscx + C 22, N cosh )+ C (x = a = 0)
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Thank you for your attention
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