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ANNOTATSIYA

Mazkur qo’llanma universitetlaming flzika  fakultetlari uchun
mo’ljallangan. Undagi misol va masalalami tanlashda Mirzo Ulug’bek nomidagi
O’zbekiston Milliy universiteti nazariy fizika kafedrasida ishlab chiqilgan o’quv
dasturiga amal qilindi. Qo’llanmada keltirilgan misol va masalalar matematik
analizning sonli va funksional qatorlar, ko’p argumentli funksiyalar, ikki va uch
karrali integrallar, egri chiziqli va sirt integrallari, Fure qatori va parametrga
bog’liq bo’lgan integrallar kabi bo’limlariga taaluqlidir.

Qo’llanmada keltirilgan misol va masalalar ko’rsatma va javoblar bilan
ta’minlangan.
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I Bob
Qatorlar.
1§ Sonli qatorlar.
Quyidagi qatorlaming umumiy hadini yozing.
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22 2° . 24

Quyidagi qatorlaming dastlabki n ta hadlar yigindisi Sn, qator yigindisi S
ni toping.
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Quyidagi qatorlaming qaysilari zaruriy shartga k6ra uzoqlashuvchi boladi.
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Taqqoslash belgisi yordamida qator yaqinlashuvchiligini aniqlang.
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Koshi belgisi yordamida qatorlaming yaqinlashuvchanligini tekshiring.
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Ishorasi ozgaruvchan qatorlami yaqinlashuvchanligini tekshiring.
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2§ Funksional qatorlar
Quyidagi fimksiyalami darajali qatorga yoying.
B 1 60. ~=(1+x)In(l+ x)
V. Tv 61. y =arcSinxl
= 2-2
Cosx 62. y =arctgm *
y =Sin,x 1+4x
y' = Sinte 63. y =arcSinx
+InQ - *)

X:



Funksional qatorlaming yaqinlashish sohasini toping.

64. £In"x
M 69zt /g
65. vV _— 70. Ie’"
VAN

“ SV n £

67. 72. ]:-'11
-1 «

"W n+yjn
68. Bozm e )
-1 2
Darajali qatorlaming yaqinlashish sohasini toping.
- ( v’
74. Z 80. £ 1+ - x"
-l nfn+2) Sy n)
75. 81. Y.c x',c>0
«l n
v2r-1
76. Z 82 v H ’x-
3""' n_sf‘n Sz'
77. Z (-1)- 83. £clhix",c>0
( ) 2” +\ »-1
84. X
78' h ~ V«: +1
79. Z.(-DH"' 85. X -,¢>0
n—i( ) n-4" 1+c°

Quyidagi funksional qatorlaming absalyut va shartli yaqinlashish sohasini

toping.
86. z4r
nl X

87. £-5/w— 90. ¥ "

*io n Hi «(x+2)"
88. £fe-" 9. 7 nux

CosTtxn L«

89. X 92. s x

-1 ulm2(m + 1) i(5-*7



»3- IA 99.
-n ITm2+4\2x +

94. ﬁII/IW 00.
"IV«4X +U
95. +tn'e-

,01.

-1 u(m+ 1)

96° ShV(x +2) » \

102. £ "1+
"

- SJE B

98. t — "M'(M+2)

-1 1+ 1
Veyershtrass belgisidan foydalanib berilgan oraliqda qatoming tekis
yaqinlashuvchanligini tekshiring.

103. X — T°0 ~ <00 106- I x 2-";0<X<CX)

105.t4L (x--x-);1£x5 2
nl VAl 2

Quyidagi funksiyalami darajali qatorga yoying.

108. y =eu n3. y=1In(l10 +x)
109. y =e¢ 114. y = xIn(1+x)
115, 1 = ¥l +x2
A - x 'm0
110. y = «x 116. » =V 8-x3
J,x =

117. y=-j-1—
111. y = Cogx V1 #4757

112. y = (x - tgx)Cosx

Hadma-had integrallash va differensiyallash yordamida qator yigindisini

topish.
R L xT~l
3 7 401-1
x$ x4"3
119, x+— + ..+ —+ .
5 4m -3



B X X X
120, ot - 7 e e

1-2 2-3 nin+\)
K

121. f(x) =e" + 2e'u +... + ne'ro +..., bo*Isa th(x)dx ni hisoblang.

0.125

122. /(m:)=1+2-3x +...+/1-3"|x""1+ ..., bo’lsa |f(x)dx ni hisoblang.
0

A

123.. f(x) =~ " A feet " g AT+ »bo’lsa | f(x)dx ni hisoblang.
6

IT Bob
Kdp ozgaruvchili funksiyalar
1§ Quyidagi funksiyalarning aniqlanish sohasini toping.

124, z= ——-- 131. z-arcCos---—---->--

125. r=" 132. z =¢jRI- x1-y 1+
Jx7+yl_r”
126, z="3-x2-y 1
133. z=-Jx-Jy
127.z=J1- —

128. z - “Mx +-Jy In(l-~-y)
129.z=" +V?

m ,z=" = +-pN = H e 4
Jx-y yjxty
K6p dzgaruvchili funksiyaning limitini hisoblash.

136. lim 0. -7.) 140. lira(1+* '/ 1 7
¥ Y0
Sin(x*'y2) i4i
ERER A 14L" (x 4 |y

139. E%“ L,



x2+2xy- by2

143, f(x.y) = -
4

Quyidagi funksiyalarning hususiy hosilalarini toping.

144. z=2axy-x 1- y 1 150. z = (3xy3- xr+5)4
145. z = - 151.z=Ve7
146.z=x-,-/'x 152. z=Sin"Cos—
147. « = 153.u =x3

x z V¥V 154. u =xy'

148. 5 =axe" +bt (a,b dzgarmas 155.u-Sin{xy-yz)
sonlar)

St 156. «=["
149. z=¢ 1

157. /(x,y) =x+y +mjx2+y2 fx(43) va fy(4;3) lami toping
158. f(x-,y,i) =Sin'bx +1y-2) f1(1;-1;1X/,'(1;1;4),/,']-1;0;-1j lami

toping
159. f{x\y\z) =In(l +x +y 7+z2) fx +fy (LD +ft =7

160. /(x;y) ="xy +7; ft (2\\\fy (2;])lami toping

161. f{x\y\z)=1n(xy+ z); fx (1;2;0),/v(1;2;0),/z (1;2;0) lami toping

162. z = \n(ex + ey) bolsa, — +— = 1 tenglikning drinli ekanini kdrsating.
dx dy
163. z = xy bdlsa, +—+—— =2z tenglikning drinli ekanini kdrsating.
y dx \nxdy

y dz dz o L .
164. z = x In~—bdlsa, x— + y — = z tenglikning drinli ekanini

X dx: dy
kdrsating.
165. S =e,: bdlsa, ZXE +/; = 0 tenglikning drinli ekanini kdrsating.

X t



2§ O’zgaruvchilarni almashtirish.

O’zgaruvchilami almashtirish yordamida difTerensial tenglamalami yozing
166. x2y"+xy'+y=0, agar x=e¢'
167. (1-x2)y"-xy'+n2y=0, agar x=cost
168. (1+x2)2y"=0 agar x=tgt ,y=u(t)/cost
169. y"'-x3y"+xy-0 ,agar x=I/t, y=u(t)/t

y ni erkli o’zgaruvchi, x ni uning funksiyasi sifatida olib, quyidagi

tenglamalami yozing.

170. y'y"™-3(y")2=0
171. y"+(ey-x)y'3=0
172, y"+y'-y'3=0

Quyidagi tenglamalami qutb koordinatalari \a (pga o’tib yozing.
173. "=£+7Z

dc x-y
174. (xy'-y)2=2xy( 1+y,2)
175. (x2+y2)y"=(x+yy")3

Quyidagi tenglamalami yangi o’zgaruvchi M va v ni kiritib hisoblang.

176. Agar u=x+y ,v=x-y bo’lsa  * =d— tenglamani eching.
ox 'y

177. Agar u=x ,v=x2+y2 bo’lsa ya-xjy =0 tenglamani eching.
Quyidagi tenglamalami yangi o’zgamvchi Mmva v ga 0’tib yozing.

178. Agar u=Inx va v=In(y+Ji+y2) bo’lsa, x cAix_ ¢ +ty2  =xy

dy
179.(x+y)|-(x-y)|=0

180. u=InVjc2+ / , v=arctg-

181. = =x+2y+2, v=x-y-1
8 & ddy dy  dc dy agar u=x+2y+2, v=x-y

A A = - N - A
182. dx+15dy20’ agar u - +yy,y o +‘)I}

183. -- +— +x +y =0, u=x+y, vV=y-X,, W=Xy-Z
d & Y y Yy y

184. —+—=4x , u=x, y=Xx-y, W=Xy-Z

dx dy

185. x—+y—=0,u=", v=y, w=x-y+z
e ydy X y y



190.
191.
192.
193.
19.4.
195.
196.

197.
198.
199.

200.

201.

202.
203.
204.
205.
206.
207.
208.

209.

210.

ox oxoy 0y2 ! " x ! x
3§ Kop argumentli funksiyalar ekstremumi.
Quyidagi funksiyalami ekstremumga tekshiring.

z=2xy-3x1-2/ +10
z=4(x-")-x2-y1
z=x2+xy+tyl+x~ +1
z=x32(12 - x->>),(x > 0,y >0)
z=xJ+/ -3xy

z=x4+y* -2x2+4xy- 272
z=x2+(y-1)2
z=(x-"+1)2

z=2x4+ / -x2-2y2

z=xy+—A +— ,(x>0,~>0)
y

z =xy\j|-4a-7 70-.(a >0,6>0)

z=x4+y4- 36xy

z=3x>+/ -18X-30.¥

z=1-Vx2+ /

z=x2+xy+y2-41nx-101n>"

z = xyln(x2+>'2)

z=(x2+ /y (r,v)

n=x2+V +2z2- x>+x- 2z

u=x +12+Z—2+2—,(X>0,)/>0,z>0)
4x z

u=x2+y2+z2+2x +4y-6z



211, u =xyZ'fa-x-2y-3z\{a >0)
212. u=—+—+—+— (x>0,y>0,z>0,z> 0,6 >0)
x y z b
Oshkormas funksiyaning ekstremal qiymatlarini toping.
213.Y -qy-sinx =0 0<x<;r
214. (y - x)3+x+6=0
215. x:+xy +y2=27
216.x2+VY +2z2-2x +2y-4z-10 =0
217. x2+ye+zi-xz-yz+ 2x+2y +2z-2 =0
218. x,-/-3x +4y+z2+z-8 =0

Shartli ekstremumni aniqlang.
219.x+”" =1daz=xy
220.x2+y2=2a2daz=xy
L% Y P PP L

x v a Xy

222.x -y= Zda Z = c0s2Xx + cos2y

223, - +—+- =1daM=x+y+z
x y z

(xty +z =35

224. da u = xjz

[xy +xz+ yz=8
225.x2+y2+2z2=1 dawzwv=x-2y+2z
226.4x2+y2=25 daz =x2+12x>'+2 /

227,27+ -7 = 1dau=x24>"2422(0 > b>c>0)
a C

228.x+2y+3z=0 dawv=xy22
229.x2+ /| =2,y +z=2dau =xy +yz,(x >0,y >0,z > 0)
230.x2+y:+2z2=22dazZ=2x+y- z+1

231.tgx-3tgy =0daz=x-y,\x1<? 1)I<”



232. Agar n > 1va x >0,y > 0 bolsa tengsizlikni isbotlang

) G- > VI
2 {2

funksiyani minimumini aniqlang

, korsatma: x ty = S sharti bilan z :2—(x” +y")

Funksiyaning berilgan sohadagi eng katta va eng kichik qiymatlarini

toping.

233.z=x2-y\x2+y2<4

234.z=x2+2xy-4x +8y,0<x<10<y <2

235.z= (2x2+3y2j,x2+y2<4

236.z=x-2y-30<x<10<y<1[0<x+y.<lI

237.z=x2+y2- 12x+16y,x: +y2<25

238.z=x2- xyt+ty2lx|+tlyj<1

239, u =x2+2y2+3z2,x2+y2+2z2<100

240. u =x+y+ z,x2+y2<z <l

241.z =xy-x2y-"-,0<x<1,0<y <2

242.z=— -A-A A x >0,y N 0,——"1
2 6 8 34

243, u =xy +yz tzx,x2+y2+z2" 02

4§ Teylor formulas!.

244. f(x,y)=x3+2y3xy funksiyani h va x darajalari bo'yicha yozing.
245. f(x,y) =x3+y2-6xy-39x+1 8y+4 funksiyaning x=5, y=6 dan x=5+h,
y=6+k ga ko'chirganda xosil bo'ladigan orttirmani toping.
246. f(x,y) =2x2xy-y2-6x-3y+5 funksiyani A(l,-2) nuqta atrofida
Teylor formulasiga yoying.
247. f(x,y,z) =x3+y3+z3-3xy funksiyani A(1,-2) nuqta atrofida Teylor
formulasiga yoying.
248. f(x,y) =x2y+xy2-2xy funksiyaning A(1,-1) nuqtadan B(l+1,-
I+k)nuqtaga o'tgandagi orttirmasini toping.
249. f(x,y) =xy funksiyani A(l,1) nuqta atrofida Teylor formulasiga
yoying. (ikkinchi tartibgacha)
250. Z=sinx siny funksiyni (x-n4) va (y-Tt/4) laming darajalari
bo'yicha qatorga yoying (2-tartibgacha)

Quydagi fynksiyalarni Makloren qatoriga yoying.



252 1 254.Z=exsiny
I-x-y +xy 255.7Z= excosy
252. Z=In(1+x)In( I+y)
253. Z=sin(x2ty2)
Quyidagi ifodalami Teylor formulasidan foydalanib 2-tartibgacha aniqlikda
taqriban hisoblang.

256. a) (0,95)201 b)

III Bob
Hosmas integrallar
1§ Hosmas integrallar.
Quyidagi hosmas integrallami hisoblang.

257. }— 269. ) e mSinbxdx
11X o
258. /4 e 270.) 8 ~d x
1Vx I X
259. )e-"dx,{a>0) 271. b ~
i(x'+iy
260. 272 "f -V* dx
-lx +2x+2 272 )(1+x)2
261-1 ™ A 273.1lr - b— v
I d 1(x2+X+1)
262. J -. —x R A
I'x
b'e
263. ¢ ; A 27. 4 *Inx A
- (45 275" +
264. /- &
K * -1 276- !(x-:iy
265. Jx%
: 277- Ivrrz
266. jxSmxdx 2 dx
o 278. j—
»X2- 4x +3
267. Je"1Szzi& 2 xdx
279. £
/Vx-1

268. je "Cosbxdx
280. jxInxtic

14



281.) A 287¢

ix\n2x \x
282. j <b) 288. J dx
i"{x-alb-x) _ix3
253 | xdx
289.
0. f XY |
AN
WVFWA) B
285- 29L 1lmxn
28,
Quyidagi integrailaming yaqinlashuvchanligini tekshiring.
' . " >
292 1)§{£_T1H 301.0}1+xX dx,(b>0)
%ox3+1 *n(1 +
293, 1= gy 300. ML) 4y
1 x4 b xP
294. 7~ 303. dx,(n ™ 0)
oX —X +1 6 2+x"
A A
M kT . 30. Jyrad X
2%. a 305. j
0X + X4
298. f-~ — V xdx
»x InInx 307. J
oenx -1
299.
" x(Inx> ,ﬁ)(g }/ dx
300. } - oex-Cosx
. AY . * . L
SX VA VInSinx |

309-



Quyidagi integr?]Jarni absa:yui va shartli yaqirlashuvchi.igin: tekshiring.

311. dx 314, K ™ dx, (q2>0
0 x Oy a2,
.., iJxCosx
312, [ & o
x + 100 eSin(x +--)
313. ]x pSin(x4)dx,(q"O) 315t ne Adx

Quyi<I$>gi. ir'teyr-i’lami hisoblang.

316. vp. - — — 3S8. vp. | A—che
Sx -3x +2 il-x
317.vp. f 319. v.p. [arctgxdx
Ix Inx -
IV Bob

Ikki karrali integrallar
1§ Quyidagi ikki karrali integrallar hisoblansin:
320. jjxydxrdy D:(0<x<10<.y<2)

D

321. Jle™'dxdy Z):(0"x<1,0ry <1
D

x2
322, fj--. 2dxdy Z):(0<x<1,0"y 51
61+_y Y Y

324 M A2 . D:0<x<10A771)
o (l+x1+/)*

325. ||xsin(x +y£)'xdy D \()<x <tc.O<y <,E
D .

326. ffxrerdxdy D:(0<x<I1,0<y£2)
D
VA

327. ||x ycos(xy2)dxdy D: 0<x< —,0<y<2
o q 2

Quyidagi takroriy integrallar hisoblansin:



328. \dylixI1+2y)dx 334. \dx'\ *J\-x2- y2dy
00

BN

330. \dx\"~- 336. \dx \xyldy
11y a
321. )dy {(Gc+ 2y)dx 337¢
3 MY 2 I
332, \d<p )rdr 338. \dyle-dx

333. \d(p \r2sin2(pdr

Berilgan egri chiziqlar bilan chegaralangan yoki ma’lum shartiar bilan
berilgan (D) soha uchun \\f(x,y)dxdy ikki karrali integralda integrallash
chegaralari ikki hil tartibda qoyilsin:
339. D - uchburchak 0(0,0), A(1,0), B(1,1)
340. D - uchburchak 0(0,0), A(1,1), B(1,-1)
341. D-trapetsiya 0(0,0), A(1,0), B(1,2), C(0,1)
342. D = {(x,"):x1+y <I}
343. D = {(x,y:x2+y <y}
344. D = {(x,y:x2+VY >10<y<I0<x <[}
345. D = {(x,y) x|+ < 1}
346. D ={(x,y):x1+¥Y >2x+27-1,0<x<10< <[}
347. D=1(x,>"):0<y<-,>'>0,x"0,>"'-2x<0,"-— >0
[ X 2x
348. D-2x =siny,.y = (1+x)2,> = 0 chiziqlar bilan chegaralangan
349. I = {(x,Y:Y <2x+4)Y >4x +4}

Berilgan egri chiziqlar bilan chegaralangan yoki ma’lum shartiar bilan
berilgan (D) soha uchun \\f{x,y)dxdy ikki karrali integralda integrallash

o

chegaralari qoyilsin:

F* cf

s w



350. Tomonlari x =0,y = 0,x +y =2 chiziqlar bilan chegaralangan
uchburchak
351. O={(x,m;)::+y51,x-""1a"0}
352. D=|(x,y):y >x2y <4-xe)
353. D -y =xe,y =Vx parabolalar bilan chegaralangan soha
354. Tomonlari D - y =x,y =2x,x +y = 6 bilan chegaralangan
uchburchak
355. Tomoni D-y =x,y =x+ 3,y =-2x+ |,y =-2x+5 bo’lgan
parallelogram

Quyidagi ikki karrali integralda integrallash tartibi ozgartirilsin:

356. )dy \f{x,y)dx 362. Jdx \f{x,y)dy

01 y\d_ 2. (x-If
357. \dx' \f(x,y)dy 363. \dx Jf(x,y)dy
358. 364' 3 9

v
"T2V

359. T *|/(x,3,)* 365_
360. JdrT/(x.3->» "y

2 Jlx-x1
361. fdx f/(x,y>/y

1 2-r

Korsatilgan (D) soha uchun { {/(x,*)"” integralda qutb koordinatalarga

b
(x = rcos<p,y = rsin”) dtib, integrallash chegaralari qoyilsin:

366. D = {(x,_y):x2+>2<a2}

367. D = {(x,"):x2+ .y2< ax2j(ti > O)

368. D - ikki x2+>2<at va x2+.y2<by aylananing umumiy qismi

369. D -y =x,y =0,x = 1 chizigqlar bilan chegaralangan soha

370. D -x1+y2=4 aylanadan x+ y=2 tdg’ri chiziq bilan ajratilgan

segment

371. Z)-(x2+>>2)2=2a2(x2-y 2) Bemulli lemniskatasining 6ng
sirtmog’ining ichki qismi

372.0-0(0,0), A(LD), uchburchak



373.D - 0(0,0), A(0,1), B(1,0), C(1,1) kvadrat

374. D= (x- D2+ / <1,0<x<l1}

375.D = {(x,.y): x2+ VY >1,0<x < 1,0<* <[}

376.D =j(x,M):|x-1| + _y<l}

Quyidagi integrallarda qutb koordinatalarga (x = rcos(p,y =rsin”) otib,
integrallash chegaralari ikki hil tartibda qbyilsin:

377. )dx)f{x,y)dy

o 0

378. )dx \f(x,y)dy
0

2 xJi

0 x
Qutb koordinatalariga otib, quyidagi ikki karrali integrallar hisoblansin:

380. TInA2+y 2dxdy

381. {{sing/x2+y 2dxdy
X'ix'y S’

382. ldx {In(1+x2+y2)dy
0

o

383. \larctg—dxdy £)=|(X,¥):x2+y2>1,x2+y 2<,9,y>-j"y<x"3

384. {[ -r& L -T
xty'sm-Ja-x -y

Yangi U\?LV dzgaruvchilar kiritilib, quyidagi integrallar hisoblansin:

385. Wxd2+y2ddxdy ~ =|(x,y) A<y ", x£y£3x|

386. -dxdy D =|(x,y):1- x<y<3-x," <y <2x|

387. 1\U +))dxdy

UWylsl

388- 4
nV
389. \Wx2xdy D ={xy):x2<y <2x\x <2y <6x}

a b



2§ Yuzalarni hisoblash.
Quyidagi chiziqlar bilan chegaralangan yuza hisoblansin:

390. xy=alx +y ="a,(a>0)

391. y2=2px+p',y2=-2qx+q~ (p>0,4>0)
392. x=0,"=0x+V=1
393. y =x,y =5x,x=1
x: y2
394V +F =1
395. y=-Jx,y=2Vx,x=4
Qutb koordinatalariga otib, quyida berilgan egri chiziqlar bilan
chegaralangan yuzalar hisoblansin:
396. (x2+y*YV =2a2x2-y 1)
397. (x2+YV=2a2x2-¥V )x2+V >02
398. (x2+VVY=2ax’

403. (x +yV =axy
404. (x+yj =ox2*2
405. x3+Y =2xyx +y =a,x +y =b,y =ccc,y =ftx,(0<a<b,0<a <fi)
406. xy =a2xy =2a2>»=x," =2x,(x >0,y > 0)
407. y2=2px, y2=2qx, x2=2ry, x2=2sy (0<p<q;0<r<s)
408. xy=p, xy=q, y2=ax, y2=bx, (0<p<q; 0<a<b)
409. x2=2py, x2=2qy, y=ax, y=Px, (0< p< q; 0<a <P)
410. x2+y2=ay, x2+y2=by,x+a=y, x =p y, (0< a<b; 0<a<P)
3§ Hajmlarni hisoblash

Quydagi sirtlar bilan chegaralangan hajmlar topilsin:
411. x=4, y=4, z=xV +1
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412.

413.
414.
415.
416.
417.
418.
4122,
420.

421.
422.
423.

424,
425.

X y
x=0, y=0, z=0, x=a, y=b, z = — +— .
2p 20

y=0, z=0, 3x+y=6, 3x+2y=12, x+y+r=6.
z=x2t+y2,x+y=l1, x=0, y=0, 2=0.
yF VX, y =2-Jx, 2=0,x+2=6.
7=x2+y2,z=0,y=1, y=2X,y=6-X.
z=4-x2,x=0, y=0, 2=0,2x+y=4 (x>0)
/-19-x-y. z=0, x+y=1,x=0, y=0.
2F r2j-y2 y«i2, ;'=1; z=0.
2=xy, X+y+2=1, 2=0.
2=4-v2 y =—, 2=0.

2
y=Inx, y=In2, 2=0,y+2=1.
z=cosx *cosy, x=0, y=0, 2=0, x +y =".

-X< y <X, X2yXaz <2xzt+2y2, z<h.
0<zs 1-y2 0<x<2-z

Quyidagi sfrtlar bilan chega-alang&n jismlamir.g hajmlarir.i qutb koordinatalar
sistfcxiiasida hitobiang.

426.
4217.
428.
429.

431.
432.
433,
434,

435.
436.

437.

438.

72=xXy, X2+y2=al., x"+y2* z2= a2, x2t+y2=ax.
z=1:2+y2, x=x2+y2, x2+y2=2x, z=0
=T 2=0, .;VywR2
x2+y2=R2 7=
Qatorlaming yaqinlashuvchanligini tekshiring

z2=xy, xty=a, x+y=b (0 <a <b).
z=x2ty2 xy=a2, xy=2a2, Y =~ 'V=2x, z=0.

7=xy, X2y, XZ2y, y2X,y22x,70.
4§ Sirt yuzini xisoblash.

z2=2xy, agar 0"x<a, O"y"b.
z = myx2 +y 2, agar x2+y2" 2ax.
2z=x2agar x <2y <4x, x <2V2.

x2+y2+ z2=a2, agar f’lz—'iﬂl‘j\— <l (b<a).
a

X2+ z2<al2 z2ty2<al
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439. < sirtlar bilan chegaralangan sirt yuzi hisoblansin.
[z =xy

amn fx2+y2=2a xy . ) ) o .

440. < , sirtlar bilan chegaralangan sirt yuzi hisoblansin.

Ix“+y =2az

5§ Ikki karrali iniegralning mehanikaga tatbig'i.
Quyidagi chiziqlar bilan chegaralangan va zichligi p bo'lgan plastinka massasi
topilsin.
441. y=X2, x+y=2, y-Xx=2 (x >0).agar p=x+2.
442. y=x, x-3y=1, y=3, y=1 agar p=y.
443, x2+y2=4x, x2+y2=4  (xy > 0), agar p=x.

444, " - +— =1,— +— =1, agar p=4x2+9y2.
9 4 18 8
Ushbu egri chiziq bilan chegaralangan birjinsli plastinkaning og'irlik markazi
topilsin.

445. ay=x2 xty=2a(a>0)
446. *Jx +JJ> =~Ja, x=0, y=0.
2 2 2

447. x3+y3=a3 x=0,y=0 (x >0,y >0).

448. y=sinx, y=0, x=4—.

449. y2=x2-x4 (x 1 0).
450. y=x2, y=3x2, y=3x.

a b a b a b a b
452. x=a(t-sint), y=a(l-cost), y=0, x=na (0<x<ima).
453. r=a (1+co5¢), 0 <x <m, ¢=0.
454. (x2+y2)2=2aXy, x > 0,y > 0.

455. r2=a2co0s2(p, 0<(1)<4—, ¢=0.
456. r=9co3d, =4co5d.

Ushbu egri chiziq bilan chegaralangan yuzaning OX va OY o'qlariga nisbatan Ix
va lyinersiya momenti topilsin (zichligi p=1 deb qaralsin).

a h
458. (x-a)2+(y-a)2=a2, x=0,y=0 (0<x<a).
459. r=a( I+co5p).

457, —t =1t = 1y=0 (a>0. b>0. h>0).

22



460.

xy=a2 xy=2a2, x=2y, 2x=y (x>0, y>0)

461. x=0, y=0, x=q, y=b

462.

Quyidagi chiziqglar bilan chegaralangan, massasi M bo'lgan birjinsli

plastinkaning to'g'ri chiziqqa nisbatan inertsiya momentini hisoblang.

x2+y2=R2 doira markazidan o'tuvchi va doira tekisligida yotuvchi to'g'ri

chiziqqa nisbatan.

463.

464.
465.
466.
467.

468.

469.

470.

471.

472.

473.

474.

4is-
476.

477.

5’/#1:?: 1 katta va kichik yarim o'qqa nisbatan.

a
y=sinx, 0< x <t y=0, y=1 to'g'ri chiziqqa nisbatan.
ay=x2, x+y=2aharbir koordinat o'qiga nisbatan.
n=( 1+coscp) qutb o'qiga nisbatan.
r=a2co52¢ qutb o'qiga nisbatan
V Bob
Uch karrali integrallar.
1§ Uch karrali integrallar.
Quiyidagi uch karrali integrallar hisoblansin.

\dx\dy\xyzdz-,
000

fdxjdyfx3¥ 2dz;
0 0 0
y
Bl ®5b ,
1 y oxy tXy Z J
0 0 iy

jdyjdzjy 2cosxdx;

I% nf i t [x’yg\x XF}/y)e)A

Quiyidagi uch karrali integrallar ko'rsatilgan sohada hisoblansin.
\Wxy 2z ydxdydz, z=xy, y=x, x=1, z=0.

“xyzdxdydz, x2ry2+z2=1, x=0, y=0, z=0.

Wyjx2+y 2dxdydz, x2+y2=22, z=1.

JIE7— --, xtytz=1,x=0, y=0, z=0.
r(\+x +y +z)

23



478. Jl[ycos(z + x)dxdydz, y =Vx,y=0,z=0, x +z = —
r ’ 2
Quiyidagi uch karrali integrallarda integrallash chegaralari almashtirilsin.
479.

480. \dx [dy Jf(x, y, z)dz. 483. \dx [dy [f{x,y,z)dz.
0 0 0 -1 0 0

481. [dx [dy \f(x,y,z)dz. 484. \dx j dy [f{x,y,z)dz.
S -VieV fx e o o 0

482. Jf(x,y,z)dz.

Quiyidagi integrallami sferik yoki silindrik koordinatalar sistemasiga o'tish
yordamida hisoblang.

485. JfIV*2 +z2dxdydz, x2+y2+z2£z.

I VIT /x-y3
486. jtitx J dy Wdz .
o o AT
1 Vi-x2 £l
487. jcic j dyjdz.
0 -VTV o
488. \dx \ dyl\zyjx2+y2dz
0 0 0
A %sd-x3 M -*"-yeo
489. \dx [dy J(x2+y2)dz
s -VFT? 0
1 W7 Jx-y3
490. fdx Jrfy J /x> + / +z2dz

0 0 0

491. JJI(x2+y 2)dxdydztx2+y 2=22,2"2.
r

492. |}J(x2+y2)dxdydz, z > 0,r2<x2+y2+z2<R2.

493. JJb A .Xx-+y +z-gl.
Vxl+y, +(z-2)’
494, Jff dxdydz + ,51 1£z5i

‘'mJx'+y'+iz-1)'

Quyidagi sirtlar bilan chegaralangan jismning hajmi topilsin.
495. z=4-y2 7=y2+2, x=-1, x=2.
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496. z=x2ty2 z=x2+2y2 y=x, y=2X, x=1.

497. z=x2+y2 z=2x2+2y2 y=Xx2, y=X.

498. z=In(x+2), z=In(6-x), x=0, x+y=2, x-y=2.

499. z=x2ty2, z2=xy.

500. z=x+y, z=xy, x+y=I, x=0, y=0.

Sferik yoki silindrik koordinatalar sistemasiga o'tib, quyidagi sirtlar bilan

chegaralangan j ism hajmi hisoblansin.

501. x2+y2+z2=2az, x2+y2<z.

502. (x2ty2+z2)2=a2(x2ty2-z2)

503.. x2ty2tz2)3=3xyz.

504. x2ty2+z2=a2 x2+y2+z2=b2 x2+y2=72 (z>0), (0<a<b).

505. (x2+y2t+z2)2=axyz.

506. x2ty2tz2=4, x2+y2=3z

506. (x2ty2+z2)2=a3x.

510. f- +f +f'l =7 +f;(x>0,j->0,Z20).
la b ¢) h K

S1M1. /1 +y +i] =2 -ix>0,y>0,"0).
la b ¢) abc

Quyidagi sirtlar bilan chegaralangan va zichligi p bo'lgan jism massasi

topilsin.

512. Z=x2ty2, 7Z2+x2+Y2=6, Z>0 agar p=z.

513. Z:Z+§’ z=2y, agar p=x2

514. z=x2+y2 z=2y, agar p=y

515. x+y+z=2, x=0, y=0, z"O, agar p=x+y+z

Quyidagi sirtlar bilan chegaralangan birjinsli jismning og’irlik markazi topilsin.

516. x=0, y=0, z=0, x=2, y=4, x+y+z=8

517. 4 +4 +4 |, Lx*,y>0,z>0
a b c

518. z=4,x=0,y=0,z=0,2x+3y.12=0
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519. y=VI1,y=2VI, z=0, x+z=6

520. z =~ A, x2+y2+z2=3a2, (10)

A

2a
52L a0 o ¢

522. z=x2+y2 x+y=a, x=0, y=0, z=0
523. x2=2pz, y2=2px, x=0, y=0, z=0
524. x2+y2+z2=a2 x>0, y>0, z>0
525. x2+y*=2z, z=1

526. - +- +- =1, x=0, y=0, z=0

a b ¢

x1 2 2
527. ** ¢ 7,

a b c

x2 v2 _z2
02 AR"c2,2"C
Quyidagi sirtlar bilan chegaralangan birjinsli jismning inersiya momentini
toping.
529. x=0, x=a,y=0,y=b, z=0, z=c koordinatalar o’qlariga nisbatan
530. y=jx,x =2jy,z=0,z+x=4

B3L § +¥ +7 =1
532. x2ty2-ax=0, z2=2ax, z=0,(z >0)

533. ZEx— z=1 Ox o’qiga nisbatan
a

534. x+y+z=2, z=0, x2+y2=2, (z >0)
535. x2+y2+z"= 1,x2+V2=z", Oz 0’qiga nisbatan.

VI Bob
Egri chiziqli integrailar
1§ I tur egri chiziqli integrailar.
Quyidagi I tur egri chiziqli integrailar hisoblansin.

536. f-~-,A (0,-2),B(4,0) L-ABchiziq.

Ix-y
537. \xyds L:A(0,0),B(4,0),C(4,2),D(0,2), nuqtalarda bo’lgan to’g’ri

L

to’rtburchak

. IV =2py )
538. \yds,L :—< lar bilan chegaralangan yoy
1 [y1=2px

539. J(x2+yeVds,L = {(X,_y):x =acost,y =asinr}
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540.

541.

542.

543.

544.

545.

546.

547

\xyds,L = (x,y):"j+77 =1x>0,y >0}
L [ a n J

f-yvj2yds,L =j(x,y):x =a(t~sint),y =a(l -cosf),0 </ < 2a-j
I(x-y)ds,L ={(x,y):x2+y2=ax}
1.

jxjx2-y2ds, L={(x,>-):(x2+y22=2a2x2- >2),x >0}
L

jarctg—ds,L = {(p,<p):p =2<p,p <R]
L y
z 2s
] L=(x,"):x=acost,y =as'mt,z =at,0 <t <2}
x +y

\xyzds,L =\(x,y,z)\x2+y2+22=R,x2+y2=-"-x >0>£ 0,z £ 0j

. jQ2z- Vx2+p2
L

L={(x,y,z) :x =tcos/,y =tsint,z =t,0<t <24}

548.

549

[(x +y)ds, L{(x,y,z) :x2+y2+z2=/2>=x,x>0,">0,z > o}

L

. j(x +y)ds, L -uchlari 0(0,0), A(1,0), B(0,1) nuqtalarda bo’lgan
L

uchburchak

550.

551

552.
553.

554.
555.
556.
557.

\y2ds,b={(x,y):x =a(/-sin/)," =ti(l- cos/):0 <r < 2x]

L

L (x2+y2)ds, L = {(x,>>):x = o(cos/ +/sin/)> = o(sin/ - / cos/),0 </ < 2n)\
L

JxN +y')ds, L = \.x,y):x%+y % =<zKj

JIVx2+ , L={(x,y) :x2+_y2=ax}
I

\xyds, 1 =|x| +|t| = a(a > 0) kvadrat konturi
J(x+y)ds,L =n2=a'cos2") lemniskataning o’ng tomoni bo’lagi
jlylt's,1 = sr=a(2 +cos(p) egri chiziq
\(x"+y')ds,L ={(x,y):(x +ye¥V =a>xy,xZ0,yZ0}
2§ Egri chiziqli integralning tatbig'i.

Quyidagi tenglamalar bilan berilgan egri chiziqlar yoyining uzunligi topilsin.

558

. x=3t,y=3/2,z=2¢t\ 0(0,0,0)dan A(3,3,2) gacha
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559. x =e" cost,y =e~‘sin/,z =e ',0 </ <+00

560. y =aarcsin— z=—In-—-; 0(0,0,0)dan A(x0, v0,z0) gacha
a 4 a-+x

561. (x-yV¥V =a(x+y\x1-y 1="220(0,0,0) dan A(x0,y0,z0) gacha

562. X1+ / =cz,-tg~: 0(0,0,0) dan A(x0, ,z0) gacha
x c

Zichligi q bo’lgan birjinsli yoyning inersiya momenti
563. L={(x,>);¥*+2y=31" "2} ; u=0X

564. L={(x,y);y2=x,1<,x< 2lo = Ox

565. L=|(x,>",z);x =acos/," =asin/,z="-;0<r<2"]| ;a)u=0X;
b)v=0Y; c)u=0Z

566. L=|(x,>;);x=a(t- sin/),” =o(l- cos/),0</£" |,0=0X

567. L=j(x,j;);x'3+y 2 =a'lx >0,y >o0}; a)ju=0X;6)u=0Y

568. L=Vx+VY=Va,O0sXSo}: u=0X

Birjinsli yoy L ning og’irlik markazining koordinatalari topilsin.
569. L={(x,>0:x2+ / =0\x;>0,.y£0}

570. L="(x,y)\y ="(ea+e®°)-a<x<a

571. L=|(x,y):ix=1/-11n >,15,-S2

572. L={(x,y):x =a(t- sint,y =a(\ - cost),0 <t <n}
573. L={(x,_y,z):x = crcos/,y = asin/,z = btf) <t< 2x}

3§ II tur egri chiziqli integrailar.

Quyidagi ikkinchi tur egri chiziqli integrailar hisoblansin.
574. J(x!- 2xy)dx+( /- 2xy)dv,I = {(x,>"):y =x!,-1<x <1}

575. [x’+y T +Cxl-y')dy, L = {(x.y):y =1-]1 -xj.0 <x <2}
576. Mx+y)dr+(x-y)yl =|(x,y): =1

577. j(2a - y)dx +xdy, L = {(x,y):x =a(t-sint),y =a{f| - cos/),0 <t <2n)}
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578. i (X+y)E - (X-y)dy-L={(x,y):x" +y' =a>)
x +y

579. rr; uchlari A(1,0),B(0,1),C(-1,0),D(0,-1) nuqtalarda bo’lgan
H+W

kvadrat

580. Jsin ydx + sin xdy, uchlari A(0,z), B(1+0) nuqtalarda bo’lgan kesma

581. <{arctg—dy - dx,
X

582. \xy'dx - xyd,L = {(x,"):2(x +y) = (x - y)2}; A(0,2)dan B(2,0)
gacha

583. \yzdx +z-"RI1- y 7dy + xydz dy+xydz,
L

L=wu(x,y,z):x =Rcost,y =Rsmt,z =— ,0<z <a
. 2n
2 fx2+>2+z2=a72z>0
?y dx +z]dIy +x2dz,L = , zeanz
584. X +> =o0x,a>0 Viviani sirti
585. + tiyt/z- ord, L =x2+>>2=22,y2+x2=o0x,y * 0,z * 0 ;egri

chiziqlaming A(0,0,0), B(a,0,a) orasidagi bo’lagi
Integral ostidagi ifoda to’liq defferensial ekanligini tekshirib berilgan egri
chiziqli integrailar hisoblansin
@
586. \xdy +ydx
(-12)

587. j2xydx +x 2y
(0.0)
sgg, lippxdxtydy

(34 X +y

589. jxdx+y2dy-zVz

(Mm»
(3.2.1)

590. I*ztfc + zxdy + xydz

(1.2.3)
(1.0)

591. }43){2- 2xy +/ )<k- (x2- 2xy)tify

(0.1)
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592. \2x(ye- 2)dx +2y(x!+ 1)dy
<10
<2.3.0
593.  j(2xy +y2+yz2)dx+ (x2+ 2xy + xz2)dy + 2xyzdz
<11.0
<.12)

594. \X(y2+z2dx +y(x2+z2)dy +z(x2+y2)dz
(QRE

(2.2.2)
595.  jyzx”'dx +zx* Inxdy +yx* Inxdz

<10

It xd d
596. ———(————x—y————y—x OX 0’qi bilan kesishmaydigan qismi

<> x4+ y2
Quyidagi misollarda to’liq differensial bo’yicha boshlang’ich funksiya topilsin!
597. du=x2dx-+y2dy

598. du=4(x2-y2) (xdx-ydy)

599. du=—JL =dx-*I+jX--Cdy
Yab2+y2 y2x2+y2

600. du=( — -+x)dx +(— ——- -y 2)dy

(y-xY ly-xY
601. du=(2xcosy-y2sinx)dx + (2ycosm- x2- siny)dy
602. du=--" 1~ f2)dx + +1)dy

(1+x2)2 1+x2

603. du=(x2+2xy-y2dx +(x2-2xy-y2)dy
604 du {xI+2xy +5y2)dx+(x2-2xy +y 2)dy
(x+tyY
605. du=(2xyz+-)<alr +(y %2 ——-\)dy +(x - -"r+ "-)dz
z z

z z

606. du=(x2-2yz)dx +(y2- 2xz)dy+)z2- 2xy)dz

607. du=(1-- +~)dx+(-+"-)dy-"dz
vy oz z y z
608. dv=(2xy+22+yz) +(x2 +2yz +xz)dy + (" 2+ 2xz +xy)dz
4§ Grin formulasi.
Quyidagi egri chiziqli integrallardan ikki karrali integralga o'ting.
609. f(- x2)ydx +x(1+y 2dy
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I

610. limj— e ' dx, ifodada integral ostida limitga o'tish murnkinmi?
oY

611. F(y) = jlriy/x2 +y 2dx, y=0 da funksiya xosilasini Leybnits shartiga

asosan hisoblash murnkinmi?

612. Tenglikni f = —In(l +ab) ifodani parametr bo'yicha
*I+ax a
h XAX J Vi
differinsiallash yordamida {7 r-=— Infl + ab) r formulani
o(l1tax) a af\ +ab)
hosil qiling.
b dx ) N dx 1 b ) )
613. mintegralnif---------= —arctg— tenglikdan foydalanib
o(x3+a2) ox “+a a a
hisoblang.
A
614. \7 dx rr intégralni V—; —_——= -rﬂ—7,
0(02cos2x + Z2sin2x) oa cos x +b sin x 2latl

tenglikdan foydalanib hisoblang.
F’(x) ni hisoblang.

615. F(x)= je vldy

616. F(x)=~fe~dy

617. F(rl= £50%5
. y
618. e (x )= P"7 ) ¢
v

619. F(x)="i/(y +x,v-x)dy
620. F(x)= jdy Jsin(y2+z2-x 2)dz
0 yox

621. F ’(x,y) nihisoblang F(x,j) = |(x - yz)f(z)dz
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VII Bob
Parametrga bog’liq integrailar
1§ Parametrga bog’liq integrallarni xisoblash.
Quyidagi integrallarni parametr bo'yicha differinsiallash yordamida hisoblang.

622.

oW 1 - Ia
623.

0 cosx
624.

625. |In(o2cos2x +b2sin2x)dx

626. )In(l- 2acosx +a2)fc
0

627. )arc,s M <b

0 tgx
gaf orelex _ Ay ladanfoydalanifrS8E. B
X ol + X y il X
hisoblang.
1 j . Lk - xe . .
629. fx""N = --ce , tenglikdan foydalanib f-— —dx{a>-1,6 >-1) integralni
o / i + 1 o LI
hisoblang.
Integralni hisoblang.
630. a) fsinfln-]- — dx; b) fcosfln— — (a>0,b>0)
o V x) Inx o V xj Inx
Parametrga bog’liq hosmas integrailar.
Quyidagi integrallaming aniqlanish sohasini toping.
631. 632. 633.
q1+X I xp+x4 I x"

Quyidagi funksiyalami uzluksizlikka tekshiring.
634. F(a) = f XX ,a>2da.
02 +x*

635. F(a)= f— alx, a>O0Oda
0o Xe
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636. F(a)- "ae~'a'dx, .. <a < -xoda.

sinx

637. F(a)="j -, 0<a<2da
ox *(1--x)a
638. Aqare(a)= bo’Isa f(x)ni hisoblang
L a2

639. Funksiyaning ;’\-+—A = Otenglamani qanoat-lantirishini isbotlang.

dy

640. eC[e di :i(p>0) formuladan foydalanib
P

o

[

[(‘e”di integralni  hisoblang.
0

Integralni hisoblang

641, 1 x 9 (@0b>0)

642. 7 ¢ ¢ sinmxdr (2>0,b>0)
0
643. J -cosmxdx (a>0,b>0)

644. fin(l1 <xlldx (a2<1)
ox4l-x2

645. fln(l rdx(a2<1)
o VI-x2

646.

647.

" COSfax-COS CX o
le M dx (a>0)
0 %

- -d
%x% %3((2 *

648.

J f2+x2

649.

650.

Quyidagi integrallarni Eyler - Puasson formulasi yordamida hisoblang

651. 410) dx (2>0,ac-b2>0)
652. J ~ dx (a>0,b>0)
653. i ¢ mdx(a>0)

654.

656.

It cosfaxdx(a>0)

655' j~-",sinfaxdx(a>0)

jx~e"l' cos2faxdx (ne N)

Dirixle va Furullani integrali yordamida hisoblang

6S7.'f "'-co5todx(a>0)
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d x 660. JALfS1dx
0 X

__j=

; y *"(a>0,b>0) formuladan foydalanib Laplas intergalini hisoblang
a +x

661. a)L=]-"Ldx (a>0,b>0),b)LL:=]1""d x (a>0,b>0)
50 +x oa tx

—\} :-\1/3 [e™'dy (x>0) formuladan foydalanib Laplas intergalini hisoblang
X 1

662. a) jsinx2ir=- |*="dx, b) |cosxXk=—

VIII Bob
EYLER INTEGRALI
Quyidagi integrallarni Eyler integrali yordamida hisoblang :

663. pylx-x2x 660. Jisit xcos' x&

664. (a>0) 669 ] i_ A(n>1)
* 4-v/x oW I-x"
J(x+ 127 670. |x2'%e: ate(ne JI)
666. ]-*,
ol+C
667.
« 1+x

Quyidagi integrallarni Eyler integrallari orqali ifodalang:

671-' 0 <n>0) 675. jsin-xcos-,*
672. (n>0) I

o(1+f 676. N x 1
673. (2>0,b>0,n>0)

; (a+6x%) 677. jex'dx (n>0)
674. J—y—— (m>0) 1

onV,-j:" 678. fx-"A (n>0)
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679. j(In-)<fr 683. I"rdx
X ol+*
680. Inxdx (a>0) 684. g’)ln Vix)dx
681. V  '{nXdx 685. JInI'(x)A (a>0)
¢ [+*
682.
i +x
IX Bob
Pure qatorlari
1§ Funksiyalami Pure qatorlariga yoyish
686. sinXx 692. fl:x)=2x,X-=(0,1)
687. cos3x 693. X=(-h,h)
688. sin‘x 694. f(x)-=cosax XeZ x= (-i,1)
/40<x <I 695. f(x)-=sinax XgZ x- (-Tr,1)
689. fix)= 696. f(x)=x, X=(-7c,Tr);
I--" 697. f(x)=shax X=(-s1,1)
0,0 <x <2/ 698. f(x)=x+sgnx, X=(-n,n)

690. f(x)=x X=(-71,71)
691. f(x)=H X=[-L1]
a parametr boyicha hosila olib 1(a) integralni hisoblang, agar:

699. 1(a) = J In(a2-sin29)d<p, a>1
0

700.1(a)=f \n---az>s- *—
1-arcosx  cosx
Furullani formulasidan foydalanib integralni hisoblang:
701. ] cos’?,--co5-biA 702. ] -ok

Dirixle integralidan foydalanib integralni hisoblang:

703.] 1T g 704, g TSI g

Eyler-Puasson integralidan foydalanib isbotlang:

705. J e 2Adx=J"e',a>0;
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706. f -dx =2-Yn-(-Yn-Va), a>0,h>0;

Fure integrali orqali ko’rsating:

1L,(7g0r|x| < T
0,agar\x\ >T
1Y

707. flx)=

b,agar\x\ >a
709. f(x)=sign(x-a)-sign(x-b), b>a;

710- >a#0

F(x) fuksiyaning Fure tasvirini toping.

716.

‘Oaagaz"uq >1

717. le)z cosji,agarlm < 71,
O,agar|xj >1

718 I_IX): sinx,agar|;r] 5 J,

0,agar|® >Jl

Jcosx,agarx e [0n]

719. [Qagarx e [Qn]

720. f(x)=xe"1l ,a>0

sinx,agar|x| S*

711. f(x)=

O.agarjxj > —

712. f(x)= e ""Wsinbx, a>0
713. f(x)=e "Mcosbx, a>0

714. f(x)=e-,:
715. f(x)=xe-,i

721. f(x)=e.l

722. 1x)=e 2 cosax
xsinx,agarfxj 5 7,

723. =
e 0,agar|xj >z
1 0<xj52
724, fo= PERO<R
0,agar,|xj > 2valx| < 1
725. K,)=

[0,agar,|xj > 1

x2cosx2agar,|x| <.z

726. flx)=
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1 Bob
Qatorlar
1§ Sonli qatorlar.
Quyidagi qatorlarning umutniy hadini yozing.

1. ll"—(_r
n
2' o :_7(_01111
ni{n+1)
4. o0,=—
n\
5. s =(-ITT
5= LS

Quyidagi qatorlarning dastlabki n ta hadlar yigindisini Sn, qator yigindisi S ni
toping.

3~ 3n+l)’'s -3
7-8-=,- ~ ’s=1
8. Sn=\+- -\ --,5 =15
2 27 2-3

o s-=I~fnh f's=1

10" 3g=2~(0l] n+2yV5=12
Quyidagi qatorlarning qaysilari zaruriy shartga xora uzoqlashuvchi bdladi.

11. uzoqlashuvchi 14.  uzoqlashuvchi
12.  uzoqlashuvchi 15. yagqinlashuvchi
13. uzoqlashuvchi 16. yaqinlashuvchi

Dalamber belgisi yordamida qatorlarning yaqinlashuvchanligini tekshiring.
23.  Yagqinlashuvchi 24. Yagqinlashuvchi
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25.
26.
27.
28.

33.
34.
35.
36.
37.
38.

Yagqinlashuvchi 29. Uzoqlashuvchi
Uzoqlashuvchi 30. Yagqinlashuvchi
Uzoqlashuvchi 31. Yagqinlashuvchi
Yagqinlashuvchi 32. Yagqinlashuvchi
Koshi belgisi yordamida yaqinlashuvchanligini tekshiring

yaqinlashuvchi 40. Aniq emas
yaqinlashuvchi 41. yaqinlashuvchi
yaqinlashuvchi 42. yaqinlashuvchi
yaqinlashuvchi 43. aning har qanday qiymatida
uzoqlashuvchi yaqinlashuvchi
yaqinlashuvchi 44. yaqinlashuvchi
yaqinlashuvchi

39.

45.
46.

47.

48.
49.
50.

Ishorasi dzgaruvchan qatorlarning yaqinlashuvchanligini tekshiring.

Absalyut yaqinlashuvchi 51.
Uzoqlashuvchi 52.
Absalyut yaqinlashuvchi 53.
Shartli yaqinlashuvchi 54.

Shartli yaqinlashuvchi
Shartli yaginlashuvchi

Absalyut yaqginlashuvchi
Uzoqlashuvchi

Shartli yaqinlashuvchi
Absalyut yaginlashuvchi

2§ Funksional qatorlar
Quyidagi funksiyalami darajali qatorga yoying.



2n-1)! x
X( )

(227>1 (2u + 1)

62. x+

Funksional qatorlarning yaqinlashish sohasini toping.

63. e_1 <x <e 69. x>0
64. _1<x<1 70. xSO
65. x*+1 71. x>1
66. - 1<X <1 72. |x|<Ve- 2

67. har qanday X da
68. -2 <x<2

Darajali qatorlarning yaqinlashish sohasini toping.

73. -\<xul 77. -6 <x<0
74, - 1<X <1 78. 0<x<4
R < A 1 1
75. /3 < x ~ V3 79 _lex< L
76. - 1<X<1 e e
80. c<lda-1"X51 ,c=1da-Il<x<1. ¢>\da-1<x<1

8l. -4<x<4

82. ¢<e da-1<iX<l,e <c<1 da-1<x<1, c¢>lda-l<x<I
83. - 1<X<1

84. c¢<1lda-1<x<1, c¢>1da-c<x<c

Quyidagi fimktsional qatorlarning absalyut va shartli yaqinlashish sohasini
toping.

85. jx{> 1 da absalyut yaqinlashuvchi

86. x e S daabsalyut yaginlashuvchi

87. x>0 da absalyut yaqinlashuvchi

88. x e /? daabsalyut yaqinlashuvchi

89. x<-3 wva x>-—1 da absalyut yaqinlashuvchi, x=-3 da shartli
yaqinlashuvchi

90. - <x <e daabsalyut yaginlashuvchi
e

91. 2<|x{< .'6 da absalyut yaqinlashuvchi
92. x > 1 da absalyut yaqinlashuvchi
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93. jc> e daabsalyut yaqinlashuvchi
94. x * 0 da absalyut yaqinlashuvchi

95. -2<x<-2 +e' va x> e-2 daabsalyutyaqinlashuvchi

96. |x- Rtc\< ~, e Z kesmada absalyut yaqginlashuvchi

97. x < e- 2 daabsalyut yaqinlashuvchi
98. X > 1daabsalyut yaqinlashuvchi

99. x * 1da absalyut yaqinlashuvchi x = -1 da shartli yaqinlashuvchan

100. X—Km2\<~6 .k &Z kesmada absalyut yaqinlashuvchi

101.x > 1 da absalyut yaqinlashuvchi

Quyidagi funksiyalami darajali qatorga yoying.

108. ’1+8x+£2x)2 +...+Sz—xr' ...
21 (u-1)
4 2(»-1)
. 2 X /w1 X
109. 1—X JI ...+§(f1) 7 I+ e
2! 3 (m-1)
2 n-1
110. AR T
20 3! n\
2xV /[ Ny 11"V"
111.1- XZ-A(} S+ (-1ﬂ) TV e+
2-41 2»)
2 4x3 / 2nx""
112. X IX Wt (-1) 7—-113(———r
3! 5! v 7@+
113. In10+ +..+UT + ..
10 210 7710
2 X / IV o x "
114. ¢ — Lt (- T — —
2 7
5 A 1 xJ Z.W, 3 ..-('%- "
s +.ACT 247D H2,--
116. + ..
3uj 3 -2112; 3-771 V2
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1P ---j1;4 Ir|+m+(,_1,)w, 1—4_|--.._§£)_W;2)'x3. n

3 3 -2! 3 Mi-

11 Bob
Kop argumentli funksiyalar
1§ Quyidagi funksiyalarning aniqlanish sohasini toping.
124. y=x to’g’ri chiziq nuqtalaridan tashqari tekislikning barcha nuqtalari
125. Oy o°’qi nuqtalaridan tashqari tekislikning barcha nuqtalari.
126. Radiusi73 ,markazi koordinata boshida bo’lgan doira

127. y +”- =Ining ichki vatashqi nuqtalar to’plami.

128. Birinchi koordinata choragi.

129. ikkinchi koordinata choragi.

130. Koordinat burchaklari bissektrisalarining o’ng vertical ichki burchaklari.
131. Markazi koordinata boshida radiusi 3gateng doira.

132. tekislikning 12+ / :Rz, x2+y2=rlaylana orasidagi qismi

133.x>0, y>0, x>,/y

134. y2=4x, va x2+>2=1 chiziqlar orasidagi qismi.

135. Tekislikning);] };2= 1 giperbola chiziqlari orasidagi qismi

136.0 140.1
137.0 141.0
138.0 142.1
139.0 143.4/3
144. z'x=2ay-2x, z'y=2ax-2y
145. z'x 1,z'y X

y \4
146. z,x=3x2t-13 , z',=x3- 3xt3
147 u'x= -nV-+1-,u ’y=1- +£,U’z= —Xj-—1

X z x oyl zv oy

148. S',= -axe"- b, S'x= ae *
149.z2'==-»'co"(-4).z2'=-T ™"

X X X
150. z'x=4(3xy3x2+5X3y3-2x), z'y=4(3xy3-x2+5X gxy3)

151. z'x=--"-ex, Zy="rer
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152. z'x= - cos(x/y)cos(y/x)+ }?sin(x/y)sin(y/x), z'y:-éjlx;cos(x/y)cos(y/x)-
y

- sin(y/x)sin(x/y)

153. u'=yzxyZ'l, u'y=zxydnx, u'"‘yx"Mnx
154 u'sT I’ ,u'y=xyZInxzy =zy ,u'z=yzxydnxlny
155. u'x= ycos(xy+yz), u'y=(x+z)cos(xz+yz), u'z=ycos(xy+yz)

157. £x(4;3)=9/5, £y(4;3)=8/5

158. £x(15-1;0)=0, fy(1;-1;4)=2sin2, £A-1/2;0;-1)=-sin(-1)
159.3/2

160. £x2;1)=1/2, fy(2:1;)=0,

161. £x(1;2;0)=1, £y(1;2;0)=1/2, £41;2;0)=1/2

2§ O’zgaruvchilarni almashtirish.
O’zgamvchilami almashtirish yordamida differensial tenglamalami yozing.
166.

167. d 173. Xd+x2kx¥0
r_r
174. . —
168. "+ ~-0 dp
: ) 175, 2 I-sin2p 2
169, A =0 ' sin2
Codi2 176. r(2r'2+rJ-rr*)=rV
170. 4 +(3,41)7 +% =0 177. z<(p(x.y)
dt ( ()112 dt 178. z=9(x2.y2)
171. x-=0
172. x,t+x=ey
Quyidagi tenglamalami yangi o ’zgaruvchi mva v ga o’tib yozing.
dz | dz dw
179. —+—==¢€%Vv 183. — =2
A dv © au
180, € * 184, MW
du dv du v
dz _
. +% = 185. * =o
181 Adu' ™ 0 du
dz 186. *=0
182. -
du' ¢ adv dv
dw
187. & _
183. d 0 5 «
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188. ~ =0

Ko6p argumentli funksiyalar ekstremumi
Quyidagi funksiyalami ekstremumga tekshiring.

190. (0;0) - maksimum nugqtasi

191. (2;-2) - maksimum nugqtasi

192. (- ;1) - minimum nugqtasi

193. (6;4) - maksimum nuqtasi

194. (I;1) - minimum nuqtasi

195. (V2;-V2)va (-V2;V2) nuqtalarida =-8

196. (0;1) - minimum nuqtasi

197. x - .y+1 =0 tdgri chiziq nuqtalarida z = 0 qat’iy bolmagan minimum

198. (L;1) - minimum nuqtasi

199. (0;0) nuqtada 2" = 0; x =£/",y =+| dazmn=-1"; x =0, y==1
daegar z=-1 va x=+";y =0 da egar. Agar x =0;j ==+l bolsa z'=-

egar; agarx = i—z;_y= 0 bdlsa z =8- egar.

200. (5;2) - minimum nugqtasi

201. L= — y= + ..7 :1 da ZNnm= __?_?; izxig +E \da 'z =:7/\ab =
a b Jl " a b S 3J

202. (3;3) va (- 3;-3) - minimum nugqtalari; (0;0) - egarli nUgta

203. (1;3) - minimum nuqta, (-1;-3) - maksimum nuqta, (3;l),(-3;-1) -
egarli nuqta

204. (0;0) - maksimum nuqta

205. (1;2) - minimum nuqta

206. X:y:t-4: daz.-—;x=-y =1.4: daz =—;
y JIl'e ~ 2e J é 2e

x =0;y = £l vax = £1;y = 0 nuqtalarda ekstremum y6q.
207. (0;0) nuqtada z* =0; x2+ y2= 1 da qat’iy bolmagan maksimum

f 2 1
208. - — ;1} - minimum nuqta
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- minimum nugqta
210. (-1;-2;3) - minimum nuqta

211. x =y =~ da ~ 5y +2y+ 3z ®Pa da k=0

qat’iy bSIlmagan ekstremum

212. x =~ul\saub\y =—K\ea*bh : =— dan = al~"~>
2 a1 4 2V 4 A 4 V165

Oshkormas funksiyaning ekstremal qiymatlarini toping.

Aol 1 " (7t |\ 1 X
213. —;—a +—yJa2+4 - maksimum nuqta, 0o — n/a2+4
v2 2 2 J U 2 2

minimum nuqta

re"?73zm + ~ )" rak$™urnuu,a>(" 6+l u - 573)"
minimum nuqta

215. (- 3;6) - maksimum nugqta, (3;-0) - minimum nuqta

216. x=1Ljy=-1 da z, =-2 minimum va z2= 6 maksimum

217. x =y =-(3+n/6) da znh=-(4 +21/6);x=>=-(3 - 1/0) da

z" =2n1/6-4

218. Tenglama bilan ifodalanuvchi funksiyalardan biri x =-1;y =2 da
(z” =-2) maksimumga ega, ikkinchisi x =-1;" =2 da (z" =1)
minimumga ega, ikkala funksiya 4x3- 4y2-12x +16y-33 = 0 egri chiziq
nuqtalarida chegaraviy ekstremumga ega.

Shartli ekstremumini toping.

219. x = —daz =—
2 2 4

220. {a,a) va (-a,-a) nuqtalarda znfo=a2
221. (a,-a) va (-a,a) nuqtalarda z* =-a?2

/2

222. (-an/2,-an/2)nuqtada =a2; (an/2,an/2) nuqtadaz® =
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223 x =24+ % ¥ 2y iK,A" ez daz=1+ 1Y ekstremum (agar k
8§ 2 8§ 2 V2
juft maksimum, agar x toq minimum)
224. (3,3,3) nuqtada =9
12 2 A fl. 22
226, — 5, ) nugtada u. =-3; -,— ,—) nuqtada aimx =3
33 3 3 3 3

227. x=+l-, y=#4daz =106—x=+2,y=T73daz =-50
8 4

228. x=0,3;=0,z=+c da =c2;x=43, y=0,z=0da urtM=al

a {a¥
229. x=V=z=- dau = -
6 “x U1l

x==To'>=T6X=2=71"y=-T6"y=~T6"x=To"
U-=--L ;

- 3/6
1

2 1 2 1 2
xy= K =10'x=2=Tey=Toy=2=T6 x=10"*
1

31/6
230. (4,2,-1)da  =12; (-4;-2:-1)da =-10
231, " nuqtada z * =ﬂ—_;f S nuqtada z" = =

Funksiyaning berilgan sohadagi eng kichik va eng katta qiymatini toping.

233.(2,0) va (- 2,0) nuqtalarda, sup z =4, (0,2) va (0,-2) nuqtalarda
infz =-4
234. (1,2) nuqtada sup z= 17, (1,0) nuqtada infz = -3

235. (0,£1) nuqtada supz =-, (0,0) nuqtada infz =10
e

236. infz=-5,supz=-2
237.infz=-75,supz = 125
238. infz=0,supz =1
239. infu = 0,supM = 300
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240. infu = — ,supu = 1+ V2

\ 2
241. (1,2) nuqtada infz = -2,Ul ZJ nuqtada supz = —
’s

242. nuqtada supz = , butun chegarada infz =0
243. x =y =z =-/y=dasupu =all

xety2+z2=a2x +y +z =0 ning butun aylanasida infu=-y ;
sup u=a2

4§ Teylor formulasi
244 x3+2y2-xy+h(3x2-y)+k(6y2-x)+3xh2-hk+6yk2+h3+2k3
245. Az= 15h2-6hk+k2+h3
245. f(x,y)=5+2(x-1)2-(x-1)(v+2)-(y+2)2
246. f(x,y,2)=3[(x-D)2+(y-1) +(z-1) -(x-1Xy-11x-1)(z-1Hz-1) (x-1)] +
(x-D3(xy 1)3+(z-1)3-3(x-1)(y-1Xz-1)
247. nll-1,1)=h-3k+(-h2-2hk+k2)+(h2k+hk2)
248. xy= 1+(x-1)-(x-1)(y-D+R2(1+D(x-1). 1+D(y+1))(0<D<1) bu yerda

N{Ly) =-xyli<dx +\nxdy)i +'i(r-dx +\nxdu){—~cix1+-dxdy) +
6 x x X x

+(-"<fr3-~ d x dy) va dx=x-1, dy=y-I

249.
2 2 4 2 4 4 4 4 4 4

-7 [cos™cos - -~)3+3SIN"COST(x - § )2(y -9 ) +3COSNSIMNrj(x-4) 2(y-~)
6 4 4 4 4 4

+sin£cos/’(>--2) 1

n.l _ n»l
2511+ (x+y)+...F -t
x~y
x'y*
nm

2n

253. £
« 2n+1)!

284-Z9 L nem+ 1y
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25§ § H)i(55i<w<"-w<")
256.a)1,0081; b)0,902

III Bob
Hosmas integrailar
1§ Hosmas integrailar
Quyidagi hosmas integrallarni hisoblang.

257.- 263 .-
3 2
258. uzoqlashuvchi
259.- 264 .-
a 4
%g?.ﬁgoqlashuvchi 265 I2
262.1 - In2 266.uzoqlashuvchi
267.-!1-
2

268.agar a > 0 bdlsa ——?—Z ;agar a < 0 bdlsa uzoqlashuvchi bdladi
a +

269.agar a > Obdlsa mm- — ;agar a <0 bdlsa uzoqlashuvchi bdladi
a

+o0

270. —+ —In2 277.-

4 2 2

- 278.uzoqlashuvchi
271.- o

2 279.°
272.1 1 3

2 4 280. ——
313 2811

3V3 :

282. ne

274, 1
7445 283.-x(a +b)
275.0
276. - +—In3 284- T

3 4

47



285.4= 288. - -

3V3 e

4 289. uzoqlashuvchi

286.14 — 290. uzoqlashuvchi
287.uzoqlashuvchi 291. -1

Quyidagi qatorlarning yaqinlashuvchiligini tekshiringyaqinlashuvchi
292. uzoqlashuvchi
293.yaqinlashuvchi
294.yaqinlashuvchi
295. uzoqglashuvchi
296. /? > 0 da yaqinlashuvchi
297.uzoqlashuvchi
298.yaqinlashuvchi
299.yaqinlashuvchi
300.agar a> -1,b - a> | bdlsa yaqinlashuvchi
301. | <p <2 dayaqinlashuvchi
302.agar m >-2,n- m >\ bdlsa yaqinlashuvchi
303.yaqinlashuvchi
304.uzoqlashuvchi
305.agar min(/?,q) < 1,max(/?,q) > 1 bdlsa yaqinlashuvchi
306.yaqinlashuvchi
307.uzoqlashuvchi
308.yaqinlashuvchi

Quyidagi integrallaming shartli va absalyut yaqinlashuvchiligini tekshiring.
309.yaqinlashuvchi
310. absalyut yaqinlashmaydi
311.absalyut yaqinlashmaydi

312. agar -1 < *-+— <0 bdlsa absalyut yaqinlashuvchi; agar 0 <—— <1
q A

bdlsa shartli yaqinlashuvchi

313.agar p>-2,9>p +\ bdlsa absalyut yaqinlashuvchi;

agarp >-2,p <qg <p +| bdlsa shartli yaqginlashuvchi0 <mu <2 da

yaqinlashuvchi
Quyidagi integrallarni hisoblang.
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318.1
319. (e-1)!

320.-
12

4
321.In-
3

, 2
326.4-
3

25
327.In=
24

9
328.-

4
329.50,4

Berilgan egri chiziqlar bilan chegaralangan yoki ma’lum shartlar bilan berilgan
(D) soha uchun \\f{x, y)dxdy ikki karrali integralda integrallash chegaralari

316. 2
317.0

IV Bob
Ikki karrali integrailar
1§ Quyidagi ikki karrali integrailar hisoblansin.

2+V2
TWF

323.r-2
324.2

Quyidagi takrorry integrailar hisoblansin:

A
332.-
6

334 —
40
2 ?
335.3~a2

336.-
2

D

ikki hil tartibda qdyilsin:

337. \dx\f(x,y)dy = \dy\f(x,y)dx

0

o

338.Jdx)f(x,y)dy = )dy )f(x.y)dx + )dy\f(x,y)dx

-x

1 x+1

-y 0 y
1

339. fdx\f(x,y)dy= jdyjf(x.y)dx+ jdy j/(x,y)dx
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340. )dx [f(x,y)dy =)dy [f(x,y)dx

-1 -V.V -1 -VW

341 lax e piay="Ny \fexgm s

-1 I f11 0 -vry
2 247
II I I
342.jdx [f(x,y)dy = dejf(x,y)dx
0 Jor

343, fdx j/(x,y)dy + JdXjf(x,p)dy = \dy \f(x,p)dx t\dy \f(x,y)dx

M. \dx  \f(x,y)dy=\dx [f(x,y)dy

o o I.VKH?

i i ]| 1
5. jdvi(x,y>Zy+ |t|'x1/(x y)dy= {t|[y|/(x >'>&+ }"]/(x y>&

o »

346. J<iy2J/(x,y)ix = ldx J/(x,>)c/y+ jfdx J/(x,">/y

0 BENAY 0 0 -arc*n2x

/_
-1 V2X+4 0 -JTx+1i 0 V2x+4 2
347. jtitx 1/(x,>")d + fobBx j/(x,>2>/y+ Jdx J/(x,>")c(y= Irfy f/(x "> &
-2 V2x+4 -1 -V2x+4 -1 vax+4 2 yi-4

Berilgan egri chiziqlar bilan chegaralangan yoki ma’lum shartlar bilan berilgan
(D) soha uchun Jf/foyjcfctt/y ikki karrali integralda integrallash chegaralari
D
qdyilsin:

348. I(x " 351, fdlx fi(x,>>>/y

0 0 0 1

349. fdk//(x.yjcly

0 x-1

350. jdx f/(x,")dy

-7 =

352, j* {/(x™N)d +jdxjfjx.yjdy
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3 *»3 3 5-2r

3 T™*3
353, jdx \f{x,y)dy+ fdx jf(x,y)dy+ \dx \f(x,y)dy

2 1-2r
Quyidagi ikki karrali integralda integrallash tartibi Ozgartirilsin:

354. jdx  {x,y)dy
I y7

355.7%*
O

3%6. \dy Jf(x,y)dx
-1

357, )dy)f(x,y)dx+ )dy)f(x,y)dx
11 27V

2

vy
358,)%)/(*,>w&+fV f/k y K
1
359, Jdy

360.jdy jf(x,y)dx- jdy jf(x,y)dx

0 arcsmy B r-arcsiny

2y

361. jdy j/(x.y)dx+ jdy jf(x.y)dx
070 0" uy

3 10-«

%2.]idx Jf(x.y)dy
»

363 jI(x, y)yy+jdxj/ix, y)dy+ jide jf(x,y)dy

o V»-?
Kdrsatilgan (D) soha uchun jjf{x,y)dxdy integralda qutb koordinatalariga
(x = rcosip,y = rs>W\(p) 6tib, integrallash chegaralari qdyilsin:

2» a

4. jd(pjrf{r cos (prsin (p)dr



365. \d(p \rf(r cos<9,rsin (p)dr
2 0
2
h Giine 2 acostp
366. jd<p jrf(rcos<pyrs\n<p)dr+ \d(p \rf(r cos (prsin (p)dr
o 0 -re- °

367. \do> (\)rf{r cos @, rsino)d"

368. \dtp  \rf{rccs (prsin (p)dr

J~1)
4 aail?
369. \d(p \rf(rcos(prsin (p)dr
7 0

~4
3r 1

370. Blo |rf(rcosssin<pi

4

r 1 * 1

37 \dp [//("*cos”srsin \d(p jrf(r cosp.rsin (p)dr
0 * 0

|
0
4
t * 1

372. Jd<p \rf(r cos<prsin <p)dr+ \d(p \rf{r cos(p rsin (p)dr +
| gXF 4
4 j/ty Irf(z cos” rs;n (p)dr

b1b. \d(p \rf{rcos (prsin(p)dr+ \d(p J//(rcos”,rsin”)c/r
A
01 f 1
2 .2

Vi4. \dg> J//(rcos rsin cos 9, r sin Mt/r
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Quyidagi integrallarda qutb koordinatalariga (x =rcos(p,y =rsin”) otib,
integrallash chegaralari ikki hil tartibda qoyilsin:

£ , L

4 wl»

v 2
375. \d(p \rf(rQos(p,rs\nrp)dr+\d(p \rf{rcos(p,rs\x\(p)dr =

4

« 1

I 2 vi2 "
= |/-cM/(rco57,r51nM)6/(n + |r<ir Jf(r cos (p,rsin (pli(p

1 11CCOS-

N 1 I 4, +Ix 212I
376. \d<p \rf(r cos (p,rsm(p)dr = \rdr  \f(r cos (p,rsm(p)d(p
0 I (s I E |
a 4 - on
)3(, :«3»> —2V2 4z _ -4
yil.\d(p \rf(r)dr =— \rf{r)dr+ 1 — arccos-
. £ 0 12 v 3 r)

Qutb koordinatalariga dtib, quyidagi ikki karrali integrallar hisoblansin:

378.— 381. —

3 6
379- - 6% 2 382.1~
380.~[(1 + /r2)In(1+/r:)- /1 2] 3

Yangi Ula. Kdzgaruvchilar kiritilib, quyidagi integrallar hisoblansin:

3 7 2
383. —+—In3 386. - mub
2 6 3
384 .7 387.215

3 2
385.-
3

2§ Yuzalarni hisoblash
Quyidagi chiziqlar bilan chegaralangan yuza hisoblansin:

f15 ,042, XT-



390.- 393.
2

391.2
392. nab

Qutb koordinatalariga otib, quyida berilgan egri chiziqlar bilan chegaralangan
yuzalar hisoblansin:

394. 2al 401 a
3vi-n 60
395.
_ 402.
396.-na?2 1260
397. + 403. T
4 U’ k2
404
398. — 1 2€0a+¢ +1)
399, J.-f’.% 405. — In2
10 h 2
ek 406. 4/3(q-pXS-r)
400. T
407. 1/3(q-p)ln-
2 ¢2 (q-p) p

408. 1/6(q2p2) (b3-a3)
409. 1/4(aW )[*X L --f)+arc,gf
10+a'X1+7R) 1+ap

3§ Hajmlarni hisoblash.
Quyidagi sirtlar bilan chegaralangan hajmlar topilsin.

410.

J5
411.186- 416. 78

32

1
412.f i + 417. 133

6 p q

413 12 418. 5/6
414. 1/6 419. 88/105
415, 420. E-21nz

421. 12—
21
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422. 3e-8

425. 32
423. n/4 15
424.
16

Quyidagi sirtlar bilan chegaralangan jismlarini qutib koordinatalar
sistemasida hisoblang

426 547rA5V 428. —y

427. 429. n(1-e-")
w3 2 3

Quyidagi sirtlar bilan chegaralangan jismlar topilsin.

430. - n(2-n/2) 432.4.5a4
"3 7 433. Y

431.

4§ Sirt yuzini hisoblash.
Sirt yuzini hisoblang.

434. ~-{a +byfeb 439. y |(1 +RJ - ij
435. n1-V202 u

436. 13 440- 7 (20-311)
437. 8aZarcsin(b/a)

438. 16a2

5§ Ikki karrali integrallarning mexanikaga tadbig’i.

441.79/12 443. 21-4
442. 64/3
444. 1620n
Ushbu egri chiziq bilan chegaralangan birjinsli plastinkaning og’irlik markazi
topilsin.
445. Xo=-a/2, y0=-8a/5 449. x0=31/16, y0=0
446. Xo=y0=a/5 450. x0=13/8, y0=39/10
447. xo=y0=— * 451* Xo=7a/12, y0=35b/36
315)17 452. x0= £+&1 ,yo= a
448. Xo=(1--)(VZ +1), 12 6
4 .. S5a  l6a
ln I- 453. Xo=—
2)
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454, x,=7yo=“ 456" x«=133/26' V=0

na af(, 5,

455- X0~ 2 '"Yo=61. "2

Ushbu egri chiziq bilan chegaralangan yuzaning OX va OY o'qlariga nisbatan Ix
va lyinersiya momenti topilsin (zichligi p=1 deb qaralsin).

le-6]A3 D ’-nl 460. Jx=Jy=9a48
. _yTM

457.x Iy 461. Jx= Jy=a b3

458-1=J>=S8
459. Jx=21 s a4/32, Jy=49 s a432

Quyidagi chiziqlar bilan chegaralangan, massasi M bo'lgan birjinsli
plastinkaning to'g’ri chiziqqa nisbatan inersiya momentini hisoblang.

462.— 464. —(44-9/r)

4 36
463. nKi -

4 4 465. N — -\— Mae

14 10
4bb.—Ma: ' 461. 2 "M a2
16 48
V Bob

Uch karrali integrallar.
Quiyidagi uch karrali integrallar hisoblansin

468 .- 471, ~ (1-sin 1)
48 2
472. 2¢-5
469. —
110
470. —(1-1n2)

Quiyidagi uch karrali integrallar ko'rsatilgan sohada hisoblansin.

473.1/364 476.1/6
1184 477. 4In2--4

5
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478.
16 2

Qu'yiaagi uch ka'iali in.evrailard.g integrallash chegaralaH qo'yxIsm

fi-v I i« T , , V>l
479. \dx\ \f(x,y,z)dy+ jdz j/(x,y,z)dyj 480. jdz jdy J/(x,y,z)dx

Quiyidagi integrallar sferik yoki silindrik koordinatalar sistemasiga o'tish

yordamida hisoblang

484.7710 490
485. —(2V2--n

@ 491.
486. »

2 492. —
487. >

493. a 30+ In -V2-8

458, R

15
489.

Quyidagi sirtlar bilan chegaralangan jismning hajmi topilsin.

494. 8 497. 4(4-3In3)
4SS.  7/12
496 3/35 498. 1/96

499. 7/24

Sferik yoki silindrik koordinatalar sistemasiga o'tib, quyidagi sirtlar bilan
chegarahngfi')jisr? hajmi hisoblansin

SCrira3 505. 1—951 va %ﬂ
501. A r 3
412 505. &,
502. 12 3
/6
503. -j(2-V2X~5-a 1) 507. 1 1°¢
I~h~
504 /- 508. "' ahe
360 4

509. TzabCO-y[5)



abc

511.
510. £5£(£+5 x g 4> 554400
Quyidagi sirtlar bilan chegaralangan va zichligi p bo'lgan jism massasi
topilsin.
512. — 514. -
6 2
513. 54n 515. 4/3

Quyidagi sirtlar bilan chegaralangan birjinsli jismning og’irlik markazi topilsin.

516.(M;*>1T) 521.10;0;7¢
V15 15 3
522. (—%z,—za,]—’a
15 5 0
523.
1$$*f U8K 176
504, 444
520. 10;0:7(6V3+5) 2272
525. o0 V)
130
bc2 o
4 I~ abesj, =
60 60 60 °
Jhuic Anzba2 Y zz26°
527. 7 . = =
Vs s T
o [ -wbce2 , ocha? , sachd
3Zo. JXV H L, Jzy 1 > Xz :

Quyidagi sirtlar bilan chegaralangan birjinslijismning inersiya momentini
toping

529, M=alhe; Jo,=y(*2462); Joy=y(aJ+c2D; Joz=y(r2+62);

25101 . 2041 L 2941 .
53°. Jo— Pidoyp— P, = = P,

531.M=- nabcp Jox=-M (b2+c2); Joy=7M (a2+c2); Joz~—~M(.a2+b2)

8a 80a21/

532, M=2V2 Jo.—y-A

15 P;Jox 21 ;Jox 3
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533. jte=is;
534. Joz=4Trp
535. Jo="(41/2-5)

VI Bob
Egri chiziqli integrallar

1§ Ituregri chiziqli integrallar

536. Vs In2 V3
537. 24 >46. D
538. y(5V5-1) 5470 (1+212)
539. 27ta2nH 548. *2\D
a6(a2+tab +be) 549. 14+a~
T ero 550, 2611
541. 4naVo ' ?5
542. na22 551. 272a3(1+242)
543. 552. 4a’
553. 2a2
544. - (R2+4)2 554.0
2 555. a2V2
556. 64 a2
. 557.2%3

2§ Egri chiziqli integrallar tatbig’i
Quyidagi tenglamalar bilan berilgan egri chiziqlar ypyining uzunligi topilsin.
558. 5
559. v3

560. x0+|zq (jxO<a)

561.

42 +2
562. 18350

3c

563. Tn/5p

24
564.1 117 1-U

2 16 4 128 2 128
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565. lox=Joy=1Y +y [4n:a2+H2p\JOWZ=a2M11? al+h2p)

567. Jox=Joy="V

568- TN (¥ 4B -4
Birjinsli yoy L ning og’irlik markazi koordinatalari topilsin.

569. Xo=yo= 2R/Tt
"
570. Xo-0; Yo= V ﬁe_l) |
27-241n2 20
57LXo 8(3JIb2)’ M 3(3+2In2)
572. xo= yo=4a/3
573. Xo=0; yo=0; Zo=7tb

3§ II tur egri chiziqli integrallar.
Quyidagi ikkichi tur egri chiqli integrallar hisoblansin.

574.-14/15 582 -1
575. 4/3 35
576. 0 583.0
577. -21Ta2 584. -~a3
578. -2T

579. 0 585. -a3
580. 0 15
581. --1

Integral ostidagi ifoda to’liq differensial ekanligini tekshirib, berilgan egri
chiziqli integrallar hisoblansin

586.8 590. 0
587. 4 591. 1
588, In- 592. 37
593. 123
589. -53 — 594. 3
12 595. 15
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596. arctg(-")

Quyidagi misollarda to’liq differensial bo’yicha boshlang’ich funksiya topilsin

597.A— —+c
3

598. (x2-y2p
IR

599. A" A ie

600.

601.
602.

603.

609.
618,

615.
616.

617.
618.

620.

621.

Infx—y|H 5 ¥5
XC0Sy+y QOSXC

+V+C

1+X

—+xy +xy2- —

Jj(x2+y2)irrfv

+e

mumkin emas

+ec

604. cr+Inlx+y|+c
x+y)

605. N xyz- Ve

606. -(x3+y3+.3) +2xyz+c

607.x ¥4,

v z

2
608. aty+y T+zX +x2y+¢

4§ Grin formulas!.

b

-------- +— ‘“61873

b, /?a 2+ 362

2\e"w-e~xi- jy2Z~jdy

Quyidagi egri chiziqli integrallardan ikki karrali integralga o’ting.

a(a2+b2y

Y

F(x) ni hisoblang.

_ M3 Msinx +e WM cosx+ J y]l-y2x'"d y

An(l +x2)

! (%,-x) +2xJ/Wu, v)dy
0

sinx(6 +x )-f—+—~—|sinx(x +a
[sinx( )QX o+xj| (x+a)

L/- +c+6y

bu erda u=y+x, v=y-x

+«=mi- Y mx.y)



VII Bob
Parametrga bog’liq integrallar
1§ Parametrga bog’liq integrallarni hisoblash.
Quyidagi integrallarni parametr bo’yicha differensiallash yordamida hisoblang.

622. Mn{(i +-J+a2™ . 627. -"s/gnoln(l +|a|)
623. Ttarcsina 628. Anfr+VS)
624. narcsina 2

Ak 111
625. nlm ﬂi 629. Int]#)

626. 0, agar 1>]o( ; mlma2 ,agar |aj>]
Integralni hisoblang.

630. a)arctg — —b) £\nb[+2b+2

T+ (a+ 1)(1+b) 2 a +2a+2

Parametrga bog’liq xosmas integrallar.
Quyidagi integrallarning aniqlanish sohasini toping.

631. a>0 632. max(p,q)>1 633 p;{l -

Quyidagi funksiyalaming uzluksizligini tekshiring.

634. Uzluksiz "r
635. Uzluksiz 638"
636. Uzluksiz 2
637. x=0 da uzilishga ega

, J

Integralni hisoblang.

641. In2VIe26% 646. 2T
(b+ a) 2 a +ec
642. arctgarc/g— arctg— (m * 0) 647« signa™+jx tal +a))
a m
643. —In*r—v 648.
2 a +m n
644. n(VTV-I) 649. -In (at+&bf -(a>0,£>>0)
645. Karcsina 2 afco
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650. (ab(a +b) +a'\na +b"\x\b- (a3+b')\n(a +b))ia > 0,b >0)

Quyidagi integrallarni Eyler-Puasson formulas! yordamida hisoblang.

651, ALty 655. Ll m
Va 4aVo
652. 656.
2 vV 22262’V
653. ~Jm4b - -Ja)
654. - . b 4
2 Vo
Dirixle va Pure integral! yordamida hisoblang.
657. r—-VIZ
2

658. o, agar |o| < |6]; (Tt/4)signa, agar |o] = | ;(n/2)signa agar |o| > [
659. (Tt/4)signa
660. |of 51/2

—1— = I8 (>+)<*(a>0,b>0) formuladan foydalanib Laplas intergalini
a tXI 0

hisoblang

661. a)—e-°*;b) —e"
2a 2a

=~ [e"™cfy (x>0 ) formuladan foydalanib Laplas intergalini hisoblang
4n J

4x
VIII Bob
Eyler integral!
Quyidagi integrallarni Eyler integrali yordamida hisoblang :
663. -
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STHi6 668.
664. 512
1
665. " ' 669.
2V2 «sim
2 "
666. - 670. 1
667
2V2
Quyidagi integrallarni Eyler integrallari orqali ifodalang.
671. —* —, (0O<m<n) 678. i-rf— \ (— >0)
,sin” uvn J "
679. r(p+\1 (p>-1)
672. B(nrmm), (O0<m<n) .
z z : 680. — [~ } (P>D
673. — -I't) * — . P““—\(o<——<p) * L
” ”  68l. .5 N, (o<p<i)
sin pn
674. —fif—1 \(u <0yokin >1) 682. N1 +cos™cospr  (0<
m vm  aJ sin p x
675. (m>-1 yoki 683. — «.
27
n>-1) 684. InV*F
676. ,(n<1) 685. InV2x+a(Ina-l)
2cos—
2
677. 1r]lj,(n>0)
, IX Bob

Fure qatorlari

1§ Funksiyalarni Fure qatorlariga yoying.

686. — cos2x 689.
687. —eosx+—eo0s3x
A
688. 3 0052x+-1cos4x 690.
A 2 A

64

—+— V — i— sin——sx
2 1 £r(23-1) /

2 £ (-ir “u

1 4 y,costf(2rt-1)x

2 moA A

(2n-1)2



692.

694.

695.

696.

699.

701.

703.

707.

708.

709.

710.

711.

J 2 sina«zr

J n-1

2sina’T
n
Ismajt

a +l+2—/'\‘/(\-15i

693.

2a A

2shah
2ah

. ocosmx

n -————————

mx
aAcos
h

nmi’zs'mi]}/PE
h

(ah) + (ur)

697 33man yw "y Hsinnx

T n2+aj}

a parametr bo’yicha hosila olib 1(a) integralni hisoblang, agar:

JFIn

a +yla2-1

700.

2narcsina

Furullani formulasidan foydalainib integralni hisoblang:

0.5In-
a

M
2

0y

702. 0.5 In-
a

Dirixle integralidan foydalanib integralni hisoblang

704

32

Fure integrali yordamida f(x) funksiyani ifodalang.

*71-
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