‘ecos21
11.8-misol. M xJ 2 dt integralni hisoblang.

Yechilishi. Berilgan integralda /(0 = coszu g(t) :r;lc deb, o‘rta
giymat hagidagi teoremaga asosan,

ICG?td){- L 1-cosz£ x<(< 1
t X

ni hosil gilamiz. Ve >0 son berilgan boisin, u holda Vxe

, l+e

lar uchun
2e(1 N1 cos2g
COS G - 1 > ’
\cos_:Zl

It
hisoblash uchun Lopital qoidasini qoilaymiz:

bo‘lgani sababli x->+0 da Berilgan limitai

c0s2X
rcos2i ,. . 2
Ilmx-J o ai=lim———=umcos x =1

jt->0 x->0 1 jc->0

X1

11.3. Chegaralanmagan funksiya xosmas integrallarining ba’zi
bir tatbiglari.

11.3.1. Yuzni xosmas integral yordamida hisoblash. f (x) funksiya
[a; b) daaniglangan, uzluksizva Vxe [a;b) uchun /(x) >0 boisin.
Unda D ={(x;y):a<x<b, 0<y</(*)} sohaning yuzi ushbu

b
S = Jf(x)dx xosmas integral orqgali ifoda gilinadi.

11.9- misol. y =x 3, y=0, x=—1, x-\ chiziglar bilan
chegaralangan shaklIning yuzini hisoblang.

Yechilishi. Talab gilingan yuzni quyidagi xosmas integral orgali
hisoblaymiz:
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S=j§x 3‘Jx:£J_|>510 [x Ax+JIx Ax =
77->0-0 -1 Yy s
1
= lim 13|e3+1j+3(1-i7 131 = 6(kv.birl.).

e->0+0
1720 -0

11.3.2. Aylanma jismning hajmini xosmas integral yordamida
hisoblash. Ushbu D ={(x;y):a<x<b, 0<y<f(x)} egri chizigli
trapetsiyani Ox va Oy o‘qlar atrofida aylantirish natijasida hosil
bo‘lgan aylanma jismlarning hajmi, mos ravishda,

b

b
W=njf2(x)dx, W-2nj\xy\dx (11-3)

xosmas integrallar orgali hisoblanadi.

11.10- misol. y = J-—, xe(l; 2] chiziq bilan chegaralangan
y X —1

shakIni Ox o‘g atrofida aylantirish natijasida hosil bo ‘lgan aylanma
jism hajmini toping.

Yechilishi. Talab gilingan aylanma jismning hajmini (11.3)
formula orqali topamiz:

V.=k[-£= =limn f =k lim2n/x-1  =2n (kv.birl.).
\ Zl X~ Ey\o i+e '\Vo(-—él

11.3.3. Aylanma sirtning yuzini xosmas integrallar yordamida
hisoblash. f(x) funksiya \a;b) da aniglangan, uzluksiz va uzluksiz
f(x) hosilagaegabo‘lib,u /(x) >0 boisin. f(x) funksiya grafigini
Ox o‘qg atrofida aylantirish natijasida hosil bo ‘lgan aylanma sirtning
yuzi ushbu formula orgali hisoblanadi:

S =2ndf(x)M\ +(f'{x)fdx . (11.4)

Shunga o‘xshash, Oy o‘q atrofida aylantirish natijasida hosil
bo‘lgan aylanma sirtning yuzi ushbu formula orgali hisoblanadi:
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S=2n1x(y)-Jl +(x'(y))2dy . (11.5)

Mustagil yechish uchtin misollar

Xosmas integrallarning yaqinlashuvchiligini ko‘rsating va
giymatini toping:

r dx r dx r dx \ dx
Ul-fe ' n -2- u-3-{x - "A I*+F"

r xdx rx +1, rarcsinx .
115.Jjjrj- WN.6. 11.7. J

nrl S l-x 2

> dx r xa/x I arccos x
11.8. bxlnzx. 11.9. %Vrg—_—;(—Y- 11.10. -Ji \7I-_x7

0.1 f

re™, r cosx |,
11.11. 1— 11.12. | -r-"—dx.

AX Anlsinx

Xosmas integrallarning uzoglashuvchi ekanligini isbotlang:

r /X V dx r xdx > COSX |,

11.13. |—w=1114. K r 1115 . | 2 , 11.16. | r-T -dx
i* oe “1 X -1 ofisin X
i

11.17. . ax 11.18. ]{_’gd x>. 11.19. PJ dx. 11.20. jtgx«fe.
jxInx Iy Iy

Xosmas integrallarni hisoblang:
f2—V x-x3 f dx

2L g W2 LTy

1123 } rop- 1124, JE *. 11.25. Jincos xdx.
0\IX\X 0 0

1
11.26. jxlInsinxi/x. 11.27. J"Jctgxdx.
0 0
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Y J p— [ pp— .29, f x*

(16-x2)ali-x2  yj{x-a){b—x)
rx3arcsmx

11.30. J — — dx.
0 viI-x2

Limitlarni hisoblang:

JVI+iVi jrie-dt
11.31. Hm ™ 11.32. lim
X—>+50 F° i
X
A~ Os * _m

11.33. I)(i%ijSrlz, dt. 11.34. I)E@)é%)/xjff.‘,,-dt.

Berilgan funksiyaning grafigi va abssissalar o‘qi bilan
chegaralangan shaklning yuzini toping:

11.35. y= \;;ﬂ’ xe (~1; o].
11.36. y =  X€Ne°’4)-

I
B3 7= Moyl x)  XC@9

11.38. 7= A~ -, =*e[0:)
VI

arcsinVx rA
11.39.7=—1f = — xe [0;1).
VI —x

11.40. y=J - X~ , xe[0;2a).
y V2a-x [ )

14
11.41.7 —*In, , xe[0;1)
1—X
Berilgan chizig va uning asimptotalari bilan chegaralangan

shaklning yuzini toping.
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Yechilishi. x ~%' nuqta atrofida integral ostidagi funksiya

. . K .
chegaralanmagan. Berilgan integralda x =---t almashtirish

bajaramiz. Natijada

n n
2 2
JIncosxdx = J Insin tdt *
0 0

hosil bo‘ladi. Tenglikning o‘ng tomonidagi integral ostidagi
n
2

funksiya uchun t-0 nuqta maxsus nuqta bo‘ladi. JInsintdt
0

integralning mavjudligini ko ‘rsatish uchun bo‘laklab integrallash
formulasidan foydalanamiz: w= Insini, dv-dt, du = ctg tdt,

v =t,uholda

I 2
JInsinii/i = i-Insini -Jllttgtdt:It_im(i'lnsint)-

2 L
- Jtectgtdt =-JY- ctgtdt.

t-ctgt funksiya da chegaralanganligi uchun oxirgi integral
mavjud.

2
Demak, JInsiniifr integral ham mavjud boiadi, (*) ga asosan

]
berilgan integral ham mavjud. J =JInsintdt integralda t=2u

almashtirishni bajaramiz:

192



ki4 itlA
J- 21 \ns\n2udu =21 (In2+ Insinw + Incosw)¢/w =

(o] 0
4 ni4
= ?In 2+ J Insin vo+ 2 j* IncosM<iM.
n

Keyingi integralda w:i-z almashtirishni bajarib, uni

z

Jin(sinz)¢/z ko‘rinishga keltiramiz. Natijada

£ £
J —Z_InZ + 2j2In sin mi/m+ 2]2Insin clz:
n

2
:Fln2+2jlnsinzdz :?—|n2+2J.

K
Bu tenglamadan J = In2 bo'ladi. Shunday qilib,

jIncosxi&: =— 1In2
11.7- misol. S, S : integralni hisoblang.
0(4-x)v2-x

Yechilishi. Berilgan xosmas integralni hisoblash uchun
o ‘zgaruvchilarnialmashtirishformulasidanfoydalanamiz. 2-x =t2
deb belgilaymiz, t>0, bu yerdan x=2-t2, dx=2tdt,
a =\i2, /3=0 bo‘ladi. Demak, quyidagiga ega bo‘lamiz:

f dx of tdt -o'f dt -77
1@-x)-Jl—x = t(f+2) — J?2+2- 4

Bu yerda o‘zgaruvchilarni almashtirgandan so‘ng, xosmas integral
xos integralga aylantirildi.
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rCOS2i
11.8-misol. integralni hisoblang.

2
Yechilishi. Berilgan integralda/(0 =cos U &(0= ;& deb, o‘rta

giymat hagidagi teoremaga asosan,

€682 fl .»
cosody T cos’§, x<g<t
i V.
. e A
ni hosil gilamiz. Ve > 0 son berilgan boisin, u holda Vxe 0:f+
f+e
lar uchun
2g(1 ,~ O®
AR M
. . rcos21 . Lo
bo‘lgani sababli x —=+0 da j - ~dt->+©". Berilgan limitni

hisoblash uchun Lopital qoidasini qoilaymiz:

cos2X
- -—-0—
limx- fC—O—allzlj}l —%__ =fimcos®x =
J > 2
x2
11.3. Chegaralanmagan funksiya xosmas integrallarining ba’zi

bir tatbiglari.

11.3.1.  Yuzni xosmas integral yordamida hisoblash. f(x) funksiya
[a; b) daaniglangan, uzluksiz va V xe [a\b) uchun /(x)> 0 boisin.
Unda D={(x;y):a<x<hb, 0<y</(*)} sohaning yuzi ushbu

b
S =Jf(x)dx xosmas integral orgali ifoda gilinadi.

2
11.9- misol. y=x 3, y=0, x=—1, x=1 chiziglar bilan
chegaralangan shaklning yuzini hisoblang.
Yechilishi. Talab gilingan yuzni quyidagi xosmas integral orqgali
hisoblaymiz:
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S= j'x i’ic&c:é_;mo J\x i’i:/x+’|;x 23dx

= ligg 37 + 1§+ 3 (1-1]19)1=6 (kv birl.).

77—0-90 V

11.3.2. Aylanma jismning hajmini xosmas integral yordamida
hisoblash. Ushbu D ={(x;y) :a<x<b, 0<y<f(x)} egri chizigli
trapetsiyani Ox va Oy o‘qlar atrofida aylantirish natijasida hosil
bo‘lgan aylanma jismlarning hajmi, mos ravishda,

b b

W=njf2(x)dx, W =2jcj\xy\dx (11-3)

xosmas integrallar orgali hisoblanadi.
11.10- misol. y= y-—, xe (1;2] chiziq bilan chegaralangan
Vx—

shaklIni Ox o°‘q atrofida aylantirish natijasida hosil bo‘lgan aylanma
jism hajmini toping.

Yechilishi. Talab gilingan aylanma jismning hajmini (11.3)
formula orqali topamiz:

V=nf - limn f =7tlim 2V x-1  =2n (kv.birl.).
,Vx-I o LV/x-1

11.3.3. Aylanma sirtning yuzini xosmas integrallar yordamida
hisoblash. f(x) funksiya [a;b) da aniglangan, uzluksiz va uzluksiz
f(x) hosilagaegabo‘lib,u /(x)> 0 bo‘lsin. f(x) funksiyagrafigini
Ox 0‘g atrofida aylantirish natijasida hosil bo‘lgan aylanma sirtning
yuzi ushbu formula orgali hisoblanadi:

S=2njf (yj\+ (f\x))2dx . (11.4)

Shunga o‘xshash, Oy o‘q atrofida aylantirish natijasida hosil
boigan aylanma sirtning yuzi ushbu formula orqali hisoblanadi:
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