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M1

1. JIutuit atomugaru 6apya dJIEeKTpoHIAp Ba Oapua MPOTOHJIAP 3apsAjiap MUKIOPUHA aHUKJIAHT
Bepwiran: Li, Ne=3, Np=3

ee=—1,6-10"° K (xymon )
€p = +1,610 -19 K

Qe = ? v Op= ?
Euum:  Jlutuit atomuna 3 ta 35ekTpoH Ba 3 Ta mpoToH 6op. Jlemax,

0e = Ne* = 3*(- 1,6-10 9K ) = - 4,8 10K
dp = Np* &= 3%(+1,6-10°K )= +4,8 100K

2. Uglerod atomidagi jami elektronlarning massasi gancha?
bepunean: C, Ne=6
me=9,1-103! kr
e="7?
Euuw: Uglerod aromuna 6 ta anektpoH 6op. Jlemax,
Me = Ne* me= 6- 9,1-1073! xr =54,6-1073! kr=5,46-10" kr

3. Kislorod atomidagi jami elektronlar zaryadi va massasini hisoblang.
bepunran: O, Ne=8

me =9,1-103! kr

ee=—1,6-10"1° K ( xyJsioH )
Qe =7, e="?

Eunmr:  Uglerod atomunaa 8 ta anextpon 6op. Jemaxk,
0e = Ne* e =8%(-1,6-10"°K ) = -12.8-10 K
Me = Ne* me= 8- 9,1-103! kr = 72.8-10° xr

M?2

1. Bup 6upunan 5 cM Macodaza xoiinamras mapyanapauar oupura —4-108 K, ukkunuucura

2-108 K 3apsn Gepuiran. 3apsuiap Kanaai Kyd Ouian TOPTUHIIAN ?
bepuiran: r=5cm=0.05m

01 =—4-108K (xynon)

2=+2-108K
k=9-10°N-M¥K?
F=?

-8 -8
Eunm: Kyiion konynura kypa F =k % =9-10 9% N =288-10"°N

2. bupu ukkuHuncuaan 20 cM Macodaa Joiamran nkana mapdara 6up xun 108K nan 3apsn
Oepwiran. 3apsanap Kanaail Kyy Ouiaan ntapumianm?
bepwiran: r=20cm=0.2m

q=10%K (xymnon)

k=9-10°N-M¥K?




F=2
0—16

0—2

N=225-10"° N

2
Euum: Kyiion konynura kypa F = kql—?z = kq—2 =9-10 94
r r :
3. bup 6upuaan 10 cm Macodana xoinamran 6up xun 3apsnanrad mapyanap 9-10° N kyu
OWJIaH UTAPUILIMOK/A. YJlapra Kanjau 3apsja oepuiras ?
bepwiran: r=10cm=0.1 m

F=9-10°N
k=9-10°N -m%/K?
q=?
2 -5
KyJion koHyHura kypa F =k Q1§2 = kq—2 . bynnan q= r\/g . Hemak, q=0.1 %11%9 K=10°K
r r .

4, Uxxu mapuara 6up xui 2-10® K 3apsn 6epunran. 3apsanap 5- 104N ky4 Ounan
utapummMoka. [llapaanap opacunarun Macodanu TOTIHHT.

Bepunran: (=2-108K

F=5-10“%N
k=9-10°N -m%/K?
r="2°

2
Eunm: Kynon xonynwra kypa F = k% = k?—z . byHnman r = q\/g . Hemak,

9.10°

r=2-10" —
5-10

m=0.085m=8.5cm

M3

1. 3apsamu -5-10% K Gynran HykTaBuii 3apsaaHuHT 3 ¢cM Macoana XOCUII KUITaH BJIEKTP
MaiJIOH KyWIaHTaHJIUTMHU TOIIHHT.

Bepumran: =-5-108K ( kyson)
r=3cm=0.03™m

k=9-10°N-mM¥K?

E=?
Eunm: HyxraBuii 3apsagHuHT ' Macodaia XOCWI KUITaH 3JIEKTP MalI0H
-8
KyW@IaHraumura E = k%. Hemak, E=9-10 >-10 7 L =5-10° N
r 9.10" K K

2. A mykranaru 2-10 8 K sapsjum nykrasuii 3apsg B HykTana typran 3apsg 6unan 8-10* N kyu
OwuyiaH uTapumagn. A HyKTaJaru 3apsaHUHT B HyKTa/ia XOCHJI KWIraH 3JIeKTp MailoH
KyWIAHTaHJIUTUHU TOITHHT.

Bepumran: ¢=2-108K

F=8-10"N
E=?
Eunmi: HyxraBuii 3apsgHuHT ' Macodaia XOCWI KUJITaH 3JIEKTP MalI0H
Ky4IaHTaHaura E =—. [Jlemak, E=——— —=4.10"—
q 2-10° K K



3. bup XuI 3apsJIaHTal MKKK HYKTaBUi 3apaanap oup oupu ounan 2-10*N kyu bunan
uTapuiaai. bupuHuu 3apsSAHUHT UKKMHYUCH TypraH HyKTaJla XOCHJI KWJITaH 3JIEKTP MaiI0H
kywianrammury 3-10* N/K . HykTasu 3apsutapHu KHMATHHY TOTIUHT.

Bepumran: F=2-10%N

E =3.10* N/K
q="7?
Eunm: HyxkrtaBuii 3apsgauHr I' Macodana XOCHI KUJITaH 3JIEKTP MaiI0H
kywitanrannury E= F/q. Bynnan, = F/ E=2-10%/3-10%= %lO ¥ K~7nK.

1 vK (mano xynon) = 10° K.
M4

1. I03anapu 1 nm? nan Gyiran siccu KOHIEHCATOp KoILIaMasiap opacuaaru Macoda 1cum ra Temr.
KonaeHcatop curuMuHu TONMHT. XaBo y4yyH £=1.
Bepunran: S=1 am? =102 m?

d=lcm =102 m
e=1, & =28,85-10" K?/N-m?
Cc=?

1072

072

S _
Eunm: Kongencatop curumu C = &, q =1-8.85-10"*-

@®=8.85-10""® =8.85u®

2. 1-mMacanajary KOHIEHCATOp KoIUlaMaapy 1o3acuuu 1 M? ra omupu6, opacuaaru Macodanu 1
MM KHJIMO KyWHJIca CATUMH He4a Mapra optaau ?. XaBo yuyH e=1.
Bepunran: S=1 m?

d=1mm =10%wm
e=1, & =8,85-10"12 K2/N-m?
C1: ?

SIHru xocuit OyJIraH KOHAEHCATOP CUTUMU C, = &fo% =1-8.85-10" -10%@ =8.85-10°® =8.85n®

Jemak curum  C1/ C= 8.85-10°®/8.85-10°® = 1000 mapra oprau.
3. Curumu 370 n® Gyiran siccH KOHAEHCATOp Komamanapy ro3acuru 300 cM? ra Tenr?.
Komutamanap opacura mmuiia racTuHa KyHuirad Oysica, KOHIEHCATop KOIulaMalapu Opacu
KaH4ya ? ¢ =7
Bepunran: C=370 n®=37-10" @

S=300 cm? = 3-102 m?

=7, & =8,85-10" K?/N-m?

d="7?

S 3107
Eunmr: Konpencarop curumu C = egog . Bynpan, d =&, - 7-8.85-107" 7108
4. Kytnuaga 30 n® Ba 70 n® curumim KOHAEHcaTOpiapiaH KyriuHa 0op. Xap KaiiCu CUTUMITH
KOHJIEHCATOpJIap/iaH HeuTaaaH onub napanen ynadca 330 nd curuM XOoCHIJI KMITUII MyMKHUH?.
bepunean: C1=30 nd
Co=70 n®
C=330ndP
m=?, n=?

M=5mm



Eunm: Konaencaropnap napasnen yinanca curumiapu kynmnaan C=mC, +nC,. Macanana

33-7n 7

HOMabJIyM UKKUTa Oynu0, Tenrnama ourra 3M+ /N =33. Byngan m= =11- 3 n. m,

n —myco6ar OyTyH cornapaup, m>0 gan Nn<33/7~5. n=3,6,9 ... B.X Japaan N=3 ruHa Macaia
HIAPTHHHA KaHOATIAHTHPAIH.
Hemak, n=3 Ba M=4 au Tonamm3: C1=30nd ngan 4 ta, C,=70 nd® man 3 Ta.
5. Curumnapu 50 nd Oynran 5 Ta KOHAEHCATOP KETMA KT yJIaHraH. Y MyMUN CUTUM KaHua ?
[Tapannen ynancauu ?
bepunran: C=50 n®
n=>5

Eunm: bup xun koHAeHcaTopiap KETMa KET YJIaHCA YMYMHUM CUTUM Ci = n% bup xun
KOHJIEHCaTopJiap mapajen ynanca ymymuid curum  C =nC Jlemak, C = c_ %0 n®=10nd,
n

C,=nC=5-500d =250 nd.
6. Curummapu 60 n®d, 100 nd, 150 nd Oynran KkoHAEHCATOpPIAp KETMA KET yJIaHTaH. Y MyMUi
CUTUM KaH4a ?
bepunran: C1= 60 n®d

Co=100 nd

Cs=150 n®

Ck =7
Eunm: Typnu koHaeHcaTopiap KeTMa KeT yJIaHCa YMyMUN CUTUM 1.1, 1.1 JNewmaxk,
CK Cl CZ C3

1 1, 1,1 .5+3+2 10 ey ¢ 230 g 500
C, 60 100 150 300  300md 10

K

7. 26-pacmyaaru kabu yianran konaeHcaropiap curumiapu Ci1=150 n®, C,=250 nd, C3=500

n® Oyrca, yMyMuil curuM Kanya ? C
bepwiran: C1= 150 n® ! ¢,
C2o=250 n® __m,g i___,
Cs=500 n®
---------------- C,
Cyn =7

C1 Ba C2 mapasen ynaHra, yjaap Kymmiaau: C,=C, +C,. 911 Ci2 Ba C3 napHu KeTMa-KeT

yraHramm yaym: 1 _ 1 1 _Cu+G. Jlemak, ¢ - GG _(G+G) G (150+250)-500 ' oos 5
c, C, C GG, C,+C, (C+C,+C; 150+ 250+500

™M

M3

1. DnekTp 3aHKUpAAHU JIAMITOUKaJaH MabIyM BakT AaBomuiaa 25 K zapsia ytub, 75 x v
Oaxapau. Jlammoykasaru KywiaHuIl KaHya ?
bepunran: =25 K

A=T75 x

u=?
Eunm: baxapunran umn A=qU Oynu0, 6ynnan U = A/q=75xc/25K =3B
2. Ysu tenedon Oatapesicuaa 3 B kywnanum 6op. Mabiym Bakt naBomuaa yaaan 100K 3apsin
yTragjia KaH4a v Oaxapaau ?



bepunran: U =3 B
g=100 K
A=?
Eunm: Baxapwiran um  A=(0qU 6ymm06, 6ynnan A=qU =100K -3B =300 o

3. MaruuTtodon Oatapescu kywianumu 9 B. Mabiym BakT 1aBomMuaa
450 x um GakapuIll YYyH YHJIaH KaH4Ya 3apsj] YTUII Kepak ?
bepunran: U=9 B
A =450 x
q="?
Eunm: Baxapwiran um A=qU  Oymu6, Oynman 0 = A/U =45001c/9B =50 K
4. DneKTp 3aHKUPHUIAry JIAMIIOUKara yJIaHraH BoJTMeTp 3B HU KyuwlaHMIIHU KypcaTau.
Masbiym BakT JaBoMuja 24 x Ui 6akapuil ydayH JIaMIIOYKaJJaH HeUTa IEKTPOH YTHII Kepak ?

bepunran: U=3B

e=1,6-10"°K (kynon)

A =24 x

n=?
Euunr: Baxapwiran um A=qU  Oynu6, OyHaaH Tyna 3apsiqau tonamu3 = A/U . Jlemak ,
smexToHIap corn N=q/e=A/(U -e)=24/(3-1.6-10"°)=5-10" ta.

Meé

1. Dnextp 3amxupaany Jamnodkagad 5 muH Aa 30 K 3apsan yrau. 3ankupaaru amnepMmerp
KaH4a TOK KypcaTtaau ?
bepunran: t=35 mun = 300 cek

g=30K

=7

Eunmr: Agar o'tkazgich ko'ndalang kesimidan t vaqt ichida q zaryad o'tgan bo'lsa, I tok kuchi
quyidagi formula bilan aniglanadi: 1 =q/t=30/300=0.1A
2. Lampochka ulangan elektr zanjirdan o'tayotgan tokning kuchi 0,1 A ga teng. Lampochka
spirali orgali 8 minutda necha kulon zaryad o'tadi? Shu vaqgt davomida lampochkadan o'tgan
elektronlar sonini hisoblang.
bepunean: 1=0,1 A

e=1,6-10"°K ( kynon)

t =8 muu = 480 cex
q=?,n=?

Euww: Tok kuchi | =q/t. Bynpan, Tyna 3apsaau Tonamus ¢ = It =0.1-480 = 48K .

Dnexrornap counsca N=q/e=48/1.6-10"°=3.10"1a .
3. Elektr zanjirdagi lampochkadan o'tayotgan tok kuchi 0,3 A ga teng. Lampochka spiralidan
gancha vaqgtda 360 C zaryad o'tadi?
bepunean: 1=0,3 A
g=360 K
t="?
Euum: Tok kuchi | =q/t. bynman, t=q/1 =360/0.3=1200 cex = 20 Mun
4. Akkumulator 25 soat davomida 2 A tok berib tura oladi. Bunday akkumulator gancha elektr
zaryadi to'play oladi?
Bepunran: t =25 coar = 9-10* cex
1=2A



q="2
Euunr: Tok kuchi | =q/t. Bynman, q=1t=2-9-10* =18-10°K

M7

1. Uzunligi 100 m va ko'ndalang kesimining yuzi 2 mm? bo'lgan mis simning garshiligini toping.
bepwiran: | =100 m
S =2mm?=2.10°% m?

p=0,017-10°Q- m
R="?

Eunnr: R = pé =17-10"° 2100

=0.85Q

0°

2. Uzunligi 1 m, ko'ndalang kesimining yuzi 0,5 mm? bo'lgan simning garshiligi 0,8 Q ga teng.
Sim ganday moddadan tayyorlangan?

bepunran: |=1wm
S =0.5mm?=5-107 m?
R=0.80
p=7?
Eunm: Kapmmnuk gpopmynacugan R = plg , COJIMIITHPMA KAPIIWJIUKHUA TOIIAMU3
S 5-10°7 6
p=R—=038- =0.4-10" Q-m nHu Tonamus. XKaaBanaan Oy CONMMIITUPMA KapUIMIUK

I
Hukenunra TYI'pHu KCJIaH.
3. Bir xil moddadan tayyorlangan ikkita sim bor. Birinchi simning uzunligi 5 m, ko'ndalang
kesimining yuzi 0,1 mm?2, ikkinchi simning uzunligi 0,5 m, ko'ndalang kesimining yuzi 3 mm?2,
Qaysi simning garshiligi katta va necha marta katta?
bepwiran: p1=p2=p

li=5m

S1=0.1 mm?=10" m?
|2 =05mMm

S, =3 mm?=3-10° m?
R1/ Rz =7

Eunm: Kapmmnuk popmynacuaan R, = p;—l, R, = p;—z , Oynmapnas, % _LS, =10-30=300.
1 2 2 2 1

Jlemak, OMpUHYM CUM Kapiiuiaurd ukkuHurcuaan 300 mapra kara sKaH.

4. Oldingizda xromel va mis sim turibdi. Ularning uzunligi va ko'ndalang kesimining yuzi bir xil.

Xromel simning garshiligi mis simning garshiligidan necha marta katta?

Bepunran: p1= 1.4-10°Q-m,  xromel

p2=0.017-10°Q- M,  mis

Ri/ R2=7?
Eupmn: Kapmmmuk popmynacugan R = plé' R, = pzlg, OynapnaH,

_6 ;
R_p_ 1410" _ 82.4. Jlemak, xromel xapmwmmuru mis nan 82.4
R, p, 0017-10°

MapTa KaTa 9KaH



5. Ko'ndalang kesimining yuzi 0.5 mm? bo'lgan 2 Q garshilikli spiral tayyorlash uchun ganday
uzunlikda nikelin sim kerak bo'ladi?
Bepunran: S =0.5mm?=0.5-10° m?

p=0.4-10°Q-m

R=2Q
=72
- —6
Eunmr: Kapmmmmk dopmynacumanR = pé— , uzunlikau Tomamus | = gS _ 5. 0510 —=25 M
o 04-10°

6. 2 m uzunlikdagi nixrom simdan tayyorlangan spiralning qarshiligi 4,4 Q ga teng. Simning
ko'ndalang kesimining yuzini toping.
bepunean: 1=2m
p=11-10°Qm
R=440
S=7?
Eunmr: Kaprmnuk dhopmynacuaan R = pé— , ko'ndalang kesimining yuzini tomamus
S =pl =1.1-10"° 2 =0.5-10"° M* =0.5 mMm?
R 4.4

M8

1. Elektr zanjirdagi iste'molchiga 2 V kuchlanish berilganda, undagi tok kuchi 0,1 A ga teng
bo'ladi. Shu iste'molchida tok kuchi 0,3 A ga yetishi uchun unga ganday kuchlanish berish

kerak?
bepunran: U1 =2 B

I =0.1A
I =0.3A
U, =7?
Eunmi: Om koHyHUJaH I, 2%, I ZUT?Z’ Bynap nuc6arunas, ITZZ% HM TonmaMm3. Jlemak,
1 1
U, =U1|—2=2-%=6 B
l, 01

2. Cho'ntak fonari lampochkasi 4,5 V kuchlanish ostida 0,3 A tok olib yonadi. Shu lampochka
spiralining garshiligi gancha?
bepunran: U=4.5B

| =0.3A
R=7
Eunmi: Om koHyHH Iz%naH, R=9=£=15Q

3. 220 V kuchlanishli elektr tarmogqga ulangan elektr lampochkadan 0,5A tok o'tmoqda.
Lampochka spiralining garshiligini toping.
bepunean: U =220 B

| =05A
R=7?
Euumi: Om xonyHHM | =UE a” , R:UT:%:44OQ

4. Qarshiligi 110Q bo'lgan o'tkazgich orqali 2A tok o'tkazish uchun o'tkazgich uchlariga ganday
kuchlanish go'yish kerak?
bepuiran: R =110 Q



| =05A
u=>?
Euunr: Om koHyHH (=Y mam, U=IR=05-110=55 B
R

5. Qarshiligi 1,7Q bo'lgan mis simda 3A tok hosil gilish uchun shu simning uchlariga ganday
kuchlanish qo'yish kerak? Simning ko'ndalang kesimi yuzi 0,5 mm? bo'lsa, uning uzunligini
toping.
bepuiran: R = 1.7 Q

| =3A

p=0.017-10Q- m, mis
S=0,5mm?=0.5-10° m?

u=? 1=?
Euuni: Om kOHyHH | :UE nad, U =IR=3-1.7=5.1 B. VKkuHYM TOMOHJIaH, KapIIHIUK
-6
dbopMynacumaH R = pl , uzunlikau Tonamus | = R§ =1.7-&06 =50 m
S 0 0.017-10°

6. Uzunligi 100 m, ko'ndalang kesimining yuzi 0,5 mm? bo'lgan aluminiy simning uchlaridagi
kuchlanish 7 V. Shu simdan o'tayotgan tok kuchini aniglang.
bepunran: 1= 100 m

S=0,5mm?=0.5-10° m?

p =0.028-10° Q- M, amomun
u=r7Vv
| =7
Eunm: OM konyHH | — Y . MKKHHYM TOMOH/aH, KapIImimk Gopmytacu R = pé , bynapman
R

=1.25A

—6
TOK KyYUHH TOTIAMHU3 | :UE U _Uus 7-0.5-10 35

" T, 002810°-100 28
P

M9

1. Rezistor uchlaridagi kuchlanish 9 V ga teng. Unda 0,5 A tok o'tishi uchun uning garshiligi
gancha bo'lishi kerak?
bepunran: U =9 B
| =05A
R=7?
Eunn: OM KOHYHH | :Uﬁ man, R=U/1=9/05=18 Q
2. Elektr zanjirga ulangan rezistorning garshiligi 60 €. Rezistor uchlari orasidagi kuchlanish 12

V bo'lsa, undan gancha tok o'tadi?
bepunean: R =60 Q

U=128B
| =72
Euuw: Om xonynuman | -Y _12_g5 A
R 60

3. 69- rasmda tasvirlangan reostatni 220 V kuchlanishga ulab, surgichini gisgich 1 dan 25 sm
uzoqlikka surilganda uning garshiligi 110 Q ga teng bo'ladi. Reostatdan 1,2 A tok o'tishi uchun

surgich gisgich 1 dan gancha uzoqlikda turishi kerak? s

bepunean: U =220 B 27 ﬂ
l1 =25 sm A
R1=110Q N 1J 3 ----:2J

69- rasm



b =12A
|2:?

Euuw: Om xonynunan |, =U /R =220/110=2 A. Tok Ky4lHHU COJUIITUPMA KAPUIMIUK

opxami nponanaitvmms | _y,g - Y _YS | _,p - Y _US Bynap nucGatuman L L,
plil pll pliz pIZ IZ I1
S S
5 I, 2
YHIQH | =| L =25cm- -~ =41.7cm~42 cu

1 1.2

4. 220 V kuchlanishli tarmogqga ulangan potensiometr surgichi sterjenning 1/5 gismida turibdi.
Bunday holatda undan olinayotgan kuchlanish gancha bo'ladi?
bepunean: U =220B

Ri=R/5

Up=?
Euyw: Om xonyHunan |=U,/R, 1=U/R. bynnan, U/R=U,/R, €ku

U ,=U-R/R=U/5=220/5=44 B

M10

1. Ketma-ket ulangan ikkita lampochkadan 0,2 A tok o'tmoqda. Iste'molchilarning qarshiligi 5 Q
va 10 Q bo'lsa, har bir lampochkadagi kuchlanishni, zanjirdagi qarshilikni va to'liq kuchlanishni
toping.
bepunean: 1=0.2 A

Ri=5Q

R2=10Q

Ui=? ,U,=?, R=?,U=?
Euuw: Kerma ket yiaHrad ucreMoiuuiapial ourra Tok yraau. Kyunanumnuap Ba
KapUIWIMKIIAp KyIniaaau. ABBaJl yMyMHH KapIIWIMK TollaMu3 R=R +R,=15Q . Om
KoHyHHuJaH ymymuit kywianuim U = IR =3B . bupuHur Ba MKKUHYN KapIITUIHKIIAP
(uctemonuuiap) ra TyLIraH KyujiaHuuap Mmoc pasumga U, =IR =1B, U,=IR,=2B
2. 220 V kuchlanishga mo'ljallangan ikkita bir xil lampochka ketma-ket ravishda 220 V
kuchlanishli tarmoqga ulangan. Har bir lampochka ganday kuchlanish ostida yonadi?
bepunean: U =220B

Ri=R;

Up=2? , U,="?
Eyuw: Kerma KeT ylnanrannapaa KywiaHUIIiap Kymuiaad. bup xun

JJAMITOYKaJTApHWHI KapIIHWJIUKIIapKu TCHT. I[eMaK, Ky4JaHWII TCHI' TAKCUMJIaHAAN

U,=U,=U/2=110 B
3. Ketma-ket ulangan iste'molchilar garshiligi 4 Q, 10 Q va 16 Q bo'lib, zanjirdagi to'liq
kuchlanish 6 V ga teng. Iste'molchilardagi tok kuchini va har bir iste'molchidagi kuchlanishni
aniglang. Elektr zanjir sxemasini chizing.

bepunean: Ri= 4Q T
R2= 10 Q Ry R; Rs
R3= 16 Q T}
U= 6B

=2, Ut=? ,U2=7,U3="? ndl




Eyuw: Kerma KeT ynaHraH HCTEeMOTYMIApIaH OuTra ToK yraau. Kydnanuunoiap Ba
kapunakiaap kymmiaan. R=R +R, +R;=30Q , 1=U/R =0.2A . Kywianunuiap Moc

pasuma U, = IR =08B, U,=IR,=2B, U,=IR,=3.2B

4. Archadagi lampochkalar shodasini ketma-ket ravishda 220 V kuchlanishli tarmoqga ulash
kerak. Har bir lampochkadagi kuchlanish 9 V dan oshib ketmasligi uchun nechta bir xil
lampochkani ketma-ket ulash mumkin? Agar har bir lampochka spiralining qarshiligi 10 Q dan
bo'lsa, lampochkalar shodasidan gancha tok o'tadi? Barcha lampochkalardagi to'liq garshilik
gancha bo'ladi?

bepunean: U = 220B

Ui=9B
Ri=10Q
n=?,1=?,R=?

Equw: Kerma Ket ynaHran ucteMordmiiapaan ourra Tok yraau. Kydananumap Ba
Kapimiukinap Kymmiagu. Jemak, U =nU;,, n=U/U, =220/9=24. R=nR, =24-10=240Q.
| =U/R=220/240=11/12=0.92 A
5. Ikkita elektr lampochka 220 V kuchlanishli tarmoqga ketma-ket ulangan bo'lib, ulardan 0,5 A
tok o'tmoqda. Agar birinchi lampochkaning garshiligi ikkinchisinikidan 3 marta katta bo'lsa, har
bir lampochkadagi kuchlanishni toping.
bepunean: U = 220 B
| =05A
R1/R»=3
U1 =7 , Uz =?
Equw: Kerma KeT ynaHraH UCTEeMOTYMIIApAaH OuTTa TOK yTaau. Kydianum Kapiiminkka
nponopuuonai. Jlemak, U,/U,=R/R,=3, U, +U,=U=220B .
U,+U,=220B, U,=220/4=55B, U,=3U,=165B.
Kusuk, TOk KydnHH KuiiMaTh OepuiIMIIM mapT smac Ky !

M11
1. Qarshiliklari 3 Q va 6 Q bo'lgan ikkita iste'molchi parallel ulangan. Iste'molchilar ulangan
zanjir gismining to'liq garshiligini toping. = &y
bepunran: Ri= 3 Q —
Re= 60 o
R="? 1\1 R,
Eunmr: TTarallel ynanran kapmmnukinap Kyiaaraya Kyniiaad
l=i+i.]3szlaH, R:—RlRZ :Q:ZQ +p -
R R R, R+R, 9 4| —

2. Elektr zanjiriga har birining qarshiligi 110 € dan bo'lgan 4 ta lampochka parallel ulangan.
Zanjir gismining to'liq garshiligini toping.
bepunean: n=4
Ri=110Q
R=7
Euww: Tlarallel ynanran xkapmuinkiap Kyidgarada Kyiiaaad

11 1. 1.1 _4 Bynjas, R:%:%zzrsg

3. Qarshiliklari 10 Q, 15 Q va 30 Q bo'lgan uchta iste'molchi parallel ulangan. Iste'molchilar
ulangan zanjir gismining garshiligini toping.



bepunean: Ri= 10 Q

R2=15Q
R:= 30 Q
R=?

Euuwe: Tlarallel ynanran kapmimakinap Kyiaarnda Kyuia
lzi_ki-i-i:iﬁ-i—’—i:ﬁ:i:l. BYHZ[aH, R=5Q
R R R, R, 10 15 30 30 30 5

4. Qarshiliklari 40 Q va 80 Q bo'lgan ikkita lampochka o'zaro parallel ulangan. Zanjirning shu
gismidagi to'liq garshiligi gancha bo'ladi? Agar lampochkalardagi kuchlanish 8 V bo'lsa, har bir
lampochkadagi tok kuchini va zanjirdagi to'liq tok kuchini toping.

bepunean: Ri= 40 Q

R, = 80 Q
U=28B
R=2 1=? 1h=?2 1,=?

Euuw: Tlarallel ymanran kapmmnmikinap Kyigarnda KyImna i
1 1 1 1 1 2+41 3 -
=4+ =—"+—=""="", byngan, R=27 Q. OM KOHyHH]IaH
R R R, 40 80 80 80
I,=U/R =8/40=02A, 1,=U/R,=8/80=0.1A I=1+1,=03A

5. Xonadonda 220 V kuchlanishli tarmoqga o'zaro parallel ulangan 6 ta lampochka yonib turibdi.

Ulardan 2 tasining qarshiligi 200 € dan, boshqa 2 tasiniki 400Q2 dan, qolgan 2 tasining qarshiligi

800 Q dan. Lampochkalarning to'liq qarshiligini, har biridan o'tayotgan tok kuchini va ularning

birgalikdagi tarmoqdan olayotgan tok kuchini hisoblang.

bepunean: U =220B

R1= R>=200 Q
R3= R4=400 Q
Rs= Re=800 Q
R:?, |1-6:?, 1=?
Euww: Tlarallel yaanran kapiiiiukiap Kyigaruda KyIniiaaan
1 1,1 _2_ 1 1_2_ 1 1 _2_ 1 Byymy
R, R R, 200 100Q " R, 400 200Q" R, 800 4000
R,=100Q, R,,=200Q, R,,=400Q. bynap xam y3apo napaien yjanrad. lllynu yu4yn,
1 1 1 1 1 1 1 7
=t —= + + = :
R R, R, R, 100 200 400 400
Kyunanwm 6apya Kapminkka yMyMuid Oynub , ynapaan yTaérrad ToK KyanHu OM KOHYHHJaH
TOTAMU3 l,=1,=U/R =U/R, =220/200=1.1A
l,=1,=U/R, =U/R, =220/400 = 0.55A
ls =15 =U/R; =U /R, = 220/800 = 0.275A
Ymymuii Tokau Om konyHuaan | =U /R =220/57 =3.86A

R =400/7 =57Q
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1. Elektr dvigatelga ulangan simdan 0,5 A tok o'tmoqda, undagi kuchlanish 20 V. Dvigatel 1
soatda gancha ish bajaradi? Dvigatelning f.i.k. 80% ga teng.
bepunean: 1=0.5A
U=20B
n=80%
t =1 coar =3600 cex
A=?




Euuw: Dnextp Toku capduaran 6aga i A= Ult. Jlekun Oy umiau 1) GOU3UTHHA JBUTATEIHU
doitnanu nmm Ay ra TeHr. Jlemax,
Ap=nA =n Ult = 0.8*20*0.5*3600 = 28 800 »x =28.8 Kx

2. Cho'ntak fonari lampochkasidagi kuchlanish 4,5 V, tok kuchi 0,2 A bo'lsa, 1 minutda gancha
elektr energiya sarflanadi?
bepunean: 1=0.2 A

U=45B
t =1 muu =60 cek
A=?

Euww: Dnextp Toku capdnaran 6aua sueprust E=A= Ult =4.5%0.2*60 = 54 x
3. Tok manbayidagi mis kuporosining eritmasi orgali 500 C migdordagi zaryadli ionlar o'tgan.
Qoplamalardagi kuchlanish 2 V bo'lsa, tok gancha ish bajargan?
bepunran: q =500 K
U=2B
A=?
Eunm: Onextp Toku 6axapran um A = qU =500*2=1000 x = 1 Kx

4. Xonadondagi hisoblagich bir oy (30 kun) davomida 33 kW-h elektr energiya sarflanganini
ko'rsatgan. Agar xonadondagi 220 V kuchlanishga ulangan iste'molchilar har kuni bir paytda
o'rta hisobda 5 soatdan yogilgan holatda bo'lsa, iste'molchilar yogilgan paytda xonadon zanjirida
gancha tok o'tib turgan?
bepunran: n =30 kyH

A =33 KBarr*coar =33000 Bart*coar

U=220B
{1=5 coat
=?

Eunmr: Ymywmnii capd suepruscu E = A= Ut Bynna t=n*t1, 30 kyH 5 coaT/iaH TOK OKKaH.
A A 33000

Jdemak, |=—-= = =
Ut Unt 220-30-5
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1. 220 V kuchlanish va 10 A tok kuchida ishlayotgan dvigatel quvvatini toping.
bepunran: 1=10A
U=220B
pP=?
Eunm: Onextp Toku kyBBatu P = Ul =2200 Barr =2.2 KBarr
2. 220 V kuchlanishda 5 A tok olib ishlaydigan dazmolning quvvatini toping.
bepunran: I=5A
U=220B
p=?
Eunm: Onextp Toku kyBBat P = Ul =220*5 = 1100 Barr = 1.1 KBatt
3. Xonadonda 220V kuchlanishli tarmogqga ulangan 60W li 2 ta, 100W li 3 ta lampochka, 75 W li
muzlatkich, 200 W li televizor, 1 kW li dazmol va 2 kW i elektr plita bir vaqtda ishlamoqda.
Xonadondagi elektr hisoblagichdan o'tayotgan tok kuchi gancha?
bepunran U= 220B
P.= 60 Barr 2Ta
P>= 100 Barr 3 Ta
Ps= 70 Barr
P,= 200 Barrt



Ps=1000 Barr

Ps=2000 Barrt
=7

Euww: bapya ac600map TapMOKKa mapasiell yJIaHTaH Ba KyWIaHHII OUp XUJl, TOK Ky4d Xap Xuil.
Ymymnii kyBBat P = Ul = U*(2*11+3*12+ I3+ ls+ Is+ lg) =2*P1+3*P2+ P3+ P4+ Ps+ P . By
TCHIJIUKIAaH YMYMI/Iﬁ TOKHH TOIICAK
| _P_2R+3R+R+P+R+F 2-60+3-100+70+200+1000+ 2000 _168A~17A
U U 220
4. 220V kuchlanishli tarmogga 60W va 100W quvvatli lampochkalar parallel ulangan.
Lampochkalar orgali o'tuvchi tok kuchini aniglang.

bepunran U= 220 B

Pi= 60 Barr
P,= 100 Barr
|1 =? |2 =?

Euuni: Bapua lampochkalar Tapmoxka napanen yjgaHrad Ba KyWwWIaHUII OUp XHJI, TOK Ky4YH Xap
xwi. Ymywmuii kyBBar P = Ul = U*(I1+]2) =P1+P>.
=R _80 oo, 1= P 100 gusa
U 220 U 220 =2 yoki | n- 281005,
t t

Douodanu uw éa oiidanu Kyseam Korpguyenmu

n= P yoki | m=-2E 100%,
P B
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1. Qarshiligi 50 Q bo'lgan sim spiraldan 4 A tok o'tmoqda. Shu spiraldan 1 minut davomida
gancha issiglik miqdori ajralib chigadi?
bepunran R =50 Q

I=4 A
t =1 muu = 60 cex
Q=2

Eunin: DnexTp TOKM Tacupyaa yTKa3rud KU3UIIU Ty pailiu axpannd yukaéTraH HCCUKIIUK
mukgopu Q= IUt= Rt ra tenr. [lemak, Q = I?Rt =16-50-60 = 480000/ = 48Kc
2. 220 V kuchlanishli tarmogqga ulangan 60 Q qgarshilikli elektr isitgichdan 1 soatda gancha
issiglik miqgdori ajralib chigadi?
bepunran U =220B

R=60Q

t=1 coar = 3600 cex

Q=7
Euuin: DnexTp TOKM Tacupuaa yTKa3rud KU3UIIU Ty Qailin axpanud yukaéTraH HUCCUKITHK
Mukgopu Q=IUt=I1°Rt ratenr. | =U/R, aemak,

2 2
Q=IUt :% =w = 2904 -10% ¢ = 2904 Konc = 2.9Moc
3. Tok manbayi zanjiriga ko'ndalang kesimi va uzunligi bir xil bo'lgan mis va nikelin sim ketma-

ket ulangan. Ulardan gaysi biri ko'proq giziydi?

Bepunean p1 =0.017-10°Q-m, mMuc
p2=0.4-10°Q-m , HUKET



Euuw: Kerma ket ynamia Oup X1 TOK YTaJld Ba yTKa3TUWiapAaH axpannd yukaéTran

MCCHUKIIMK MUKIOpH Q, = I°Rt = 1% pl% Q,=I1’Rt=1% pz% ra tenr. Bynapnan, % _ P,
> P2

JleMak, HUKEIIMH KyNIPOK KU3UIIH
4. 220 V kuchlanishli tarmogga ulangan lampochkadan 0,9 A tok o'tmogda. Lampochkada tok
bajargan ishning 4% yorug'lik energiyasiga aylanadi. Lampochkada 1 soat davomida gancha
yorug'lik energiyasi targaladi?
bepunean U =220B

I=09A

N =4% é&ku 0.04 xucm

t=1 coar = 3600 cek

Q=7
FEuyuw: Lampochkada tok bajargan tyna ish A =1Ut=0.9-220-3600x =712.8 K;x Ta TEHT.
Qovipamu um - A, =5 A =0.04-712.8=28.512 Kx  EpyIiIUKKa aliJlaHAIN.

M15

1. 2,2 KW quvvatli elektr isitgich 220 V kuchlanishli tarmogga ulangan. Undan gancha tok
o'tadi? Elektr isitgich va 100 W quvvatli elektr lampochka bir vagtda yoqib qo'yilgan bo'lsa,
elektr isitgichda lampochkaga nisbatan necha marta ko'p elektr energiya sarflanadi?
bepunean P =2.2 KBarr, HWcutkuu

U= 220B
P. =100 Barr ., Jlammouka
=? , E/E1 =7

Euww: Elektr isitgich kysBatu P =1U . Byngan | =P/U =2200/220=10A Tok yTaau. Ymaapaa
OWp XWJI BaKT JaBOMHIA capQuiaHraH JIeKTp SsHeprusiiapu E =Pt, E, = Bt. Usitgichda

E/E, =P/R =2200/100=22 marta ko'p elektr energiya sarflanadi

2. Dazmolning spirali ko'ndalang kesimi yuzi 0,1 mm? va uzunligi 2 m li nixromdan
tayyorlangan. Dazmol 220 V ga mo'ljallangan bo'lsa, uning quvvati ganchaga teng?

Bepunean S=0.1 mm?= 107 m?

| = 2m
p=1.1-10°Q-Mm , nixrom
U= 220B
P=?
Eunm: Dazmol kyssaru P =1U =U?/R, Ba Rzplg . bynapnan PZUZ/RZSUIZ . Jlemak,
Yo,

SuU? 107-220°
P= =
pl o 1.1.10°.2
3. 220 V ga mo'ljallangan elektr choynakning quvvati 500 W ga teng. Choynak tarmoqga
ulanganda undan gancha tok o'tadi va uning elektr garshiligi ganchaga teng?
bepunean U =220B

P =500 Barr
=?, R=?

=2200 Barr =2.2 KBarr

Euuw: Dnextp choynakning quvvati P =1U , 6ynman | =P/U =500/220=2.27A TOK yTajH.
YHuHT 251ekTp Kapmwiuruy R=U/1 =220/2.27=96.8 Q=97 Q

4. Elektr payvandlashda elektrod bilan payvand gilinayotgan metall orasidagi kuchlanish 60 V ga
teng bo'lib, payvand paytida elektrodda 50 A tok ogib o'tadi. Elektr payvandlash asbobining
quvvatini aniglang.



bepunean U =60 B
| =50 A
P=?
Euww: Dnextp payvandlash quvvati P=1U, Oyanan P =300 Barr =3 KBarr

Simlar uchun chegaraviy tok kuchi material turiga va ko‘ndalang kesimiga
bog‘lig (10- jadval).
10- jadval
Izolatsiyalangan mis va aluminiy simlar uchun yo‘l qo‘yilishi mumkin
bo‘lgan eng katta tok kuchi miqdori

S, I, A S, I, A

Ne mm’ mis aluminiy Ne mm’ mis aluminiy
1. 0,5 4 3 5. 4 20 15

2. 1 6 4,5 6. 10 31 25

3. 1,5 10 7 7. 16 43 35

4. 2,5 15 11 8. 25 75 60
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1. Xonadon elektr zanjiri ko'ndalang kesimining yuzi 1.5 mm? bo'lgan aluminiy sim orgali 220V
kuchlanishli elektr tarmoqga ulangan. Agar xonadonda 3 ta 100W quvvatli lampochka, 100W
quvvatli muzlatkich, 300W quvvatli televizor va 1 kW quvvatli dazmol elektr zanjirga bir vagtda
ulangan bo'lsa, bunday ko'ndalang kesimli aluminiy sim bardosh bera oladimi?
Bepunzan S = 1.5 mm?

U=220B

P1= 100 Barr 3 Ta

P>= 100 Bart

Ps= 300 Bart

Ps= 1000 Bart

list / Imax =7

Euww: XKagsangan - ko'ndalang kesimining yuzi 1.5 mm? bo'lgan aluminiy sim yuyn
MaKCUMaJl TOK Ky4u Imax = 7A . McreMonmaru »xaMu KyBBatT
P=3*100+100+300+1000=1700=1.7 KBart . bynaan uctemosngaru Tok kyuu list =
P/U=1700/220=7.7 A . Jemak, list > Imax stbHHU, bardosh bera olmaiiau.
2. Xonadon elektr zanjiriga 2 ta 100 W quvvatli, 2 ta 150 W quvvatli lampochkalar, 100W
quvvatli muzlatkich, 300 W quvvatli televizor, 1,5 kW quvvatli dazmol, 2 kW quvvatli elektr
isitgich bir vagtda ulanishi mumkin. Shunday quvvatli elektr asboblar oladigan tok kuchiga
bardosh berishi uchun tarmoqga ulaydigan mis simning ko'ndalang kesimi yuzi kamida gancha
bo'lishi kerak?
bepunean U =220 B

P:= 100 Bart 2 Ta

P,= 150 Bart 2Ta

Ps:= 100 Bart

Ps= 300 Bart

Ps= 1500 Bart

Pe= 2000 Bart

S =? wmuc cum yuyH

Euuw: Vctemonnaru »amMu KyBBaT
P=2R +2P,+P,+P,+P, +P, =2-100+2-150 +100 + 300 + 1500 + 2000 = 4400 Barr

Bynnan ucremon yuyp 3apyp Tok kyuu liss = P/U=4400/220=2 A . Xansannan muc CUM yIyH
ko'ndalang kesimining yuzi 4 mm?



3. 220 V kuchlanishga mo'ljallangan 400 W quvvatli televizorga go'yilgan eruvchan saglagichga
2 A deb yozilgan. Ba'zida tarmoqdagi kuchlanish 220 V dan ortib ketadi? Tarmoqdagi kuchlanish
ganchaga yetganda eruvchan saglagich erib ketadi?

bepunecan U = 220 B

| =2A
P =400 Bart
Umax =?

Euww: P -xyBBaT/iin acOOOHUHT cakjaruum | —TOK Ky4ura uyujaca yHra 6epuiin MyMKHH OyJraH
makcuman kywianui Umax=P/l =200 B . Arap 484 Batrt KyBBaT/Ii TeaeBU30p Oyjranaa
Umax=P/l =242 B 6ynu6 macaia kaBOOH YHKa/IH.
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1. Odam tanasining o'rtacha qarshiligi taxminan 10 kQ. Agar odam nam yerda turib 220V
kuchlanishli ochiq simni bexosdan ushlab olsa, undan gancha tok o'tadi? Odam tanasi uchun
xavfsizlik chegarasiga teng bo'lgan 36 V kuchlanishli simni ushlab turganda-chi?
Bepunean R =10 kQ=10*Q

U=220B

Umax — 36 B

| =7 , Imax =7
Euuw: Onam tanacugan OupuHum xonaa | =U /R =220/10" = 0.022A=22mA ToK ytaau. VKKuHYU
xomma | =U,, /R= 36/10* =0.0036 A =3.6mA 10K yTaau

2. 1-masala shartlarini qo'llab, 220 V kuchlanishli simni ushlab olgan odamdagi va 36V
kuchlanishli simni ushlagan odamdagi tokning quvvatlarini hisoblang.
Bepuncan R =10 kQ=10*Q

U=220B
Ui=36B
P=2, Pp=7?

Euuw: BupuHYN X0J1/1a 0JjaM TaHACUTH TOK KyBBaTd P =1U =U?/R=4.84Barr . HMKkkuHun
X0JIJIa 0JIaM TaHACUTH TOK KyBBatd P, = IU, =U?/R =0.1296 Bart
3. Odam oyoq kiyimi bilan deraza peshtogiga chigib, behosdan 220 V kuchlanishli ochiq simni
ushlab oldi. Agar deraza peshtogi bilan nam yer orasidagi garshilik 80kQ2, oyoq kiyimi tagining
garshiligi 20 kQ, odam tanasining garshiligi 10 kQ bo'lsa, odam tanasiga to'g'ri keladigan
kuchlanish ganchaga teng?
bepunean U =220B

R1 =80 kQ=8-10*Q

Rz =20 kQ=2-10*Q

R3 =10kQ=1-10*Q

Uo="?
Euyuw: ByTyH 3amKup KaplIMIATH KeTMa KeT yianrad R=R +R, + R, =11.10" Q. 3amkupaan

yTras Tok | =U/R=220/11-10*=2-10°A. Opnam tanacura ( R; ra) Tymran xyuranum
U,=IR,=2-10°-10' =20B



Faradeyning birinchi gonuni

Elektroliz vagtida elekirodlarda ajralib chiggan moddaning massasi

elektrolitdan o‘igan zaryadning migqdoriga to*g'ri proporsionaldir.
m = kaq. g=dAty m=kiat

bunda, m — ajralib chiggan moddaning massasi; g — zaryad migdori,
k -maddaning elekirokimyoviyv ekvivalenti

modda k., mg/C

kumush 1,118

xlor 0,367 mg/C
mis 0,328 mg/C
nikel 0,304 mg/C

aluminiy | 0.094 me/C

Xromel (Cr*)  k=0.18 mg/C
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1. Mis kuporosining suvdagi eritmasidan iborat bo'lgan elektrolitdan 12,5 C zaryad o'tdi.
Elektrolitga botirilgan katodda gancha migdorda mis yig'ilgan?
bepunean q=12.5C, muc Kymnpocu
k =0.328 mg/C
m=7?
Euuwi: ®apaneitnunr 1 konynura kypa M=kq=0.328-12.5=4.1mg.
2. Elektroliz vaqgtida katodda 10 mg migdorda kumush yig'ilishi uchun kumush ionlari bo'lgan
elektrolitdan gancha zaryad o'tishi kerak?
bepunean m=10mg , kymym
k=1.118 mg/C
q=7?
Eunm: ®apaneitnunr 1 konyHura kypa m=Kkg, =m/k=10/1.118=894C~=9C.
3. 1,5 soat davom etgan elektrolizda katodda 15 mg nikel yig'ildi. Elektroliz vaqtida elektrolitdan
o0'tgan tok kuchini toping.
Bepunean t=1,5 soat = 5400 sek
m=15mg , nikel

k =0.304 mg/C
=7
Eyuw: ®@apaneitnudr 1 konyHura kypa m=kq=klt, 1 =m/kt. [emax,

I =m/kt=15/(0.304 - 5400) ~ 0.009A =9 mA.

FARADEYNING IKKINCHI QONUNI

Moana Monsp Mmacca
Elektroliz vaqtida elektrolitda ajralib chigadigan moddaning massasi Monekyna M =rp/mon
shu moddaning molyar massasiga, tok kuchiga hamda vaqtga to‘g‘ri Bosopoa H, 2
proporsional, valentligiga esa teskari proporsionaldir. AsoT N, 28
Kncnopoa Q2 32
IAt M ) 1M 1M
A yoki m=—" IA k= 7z Kop6. AHF CO2 44
CH4 16
M molyar massa Yrmepoa C 12
Avogadro doimiysi (N = 6,02 - 102 mol™!) [Ie""ﬁ :e ;0
i B eoH e
F=eN, — Faradey doimiysi, F = 96500 C/mol Cye H,0 18
Z -ion valentligi: Harpwii Na 23 Z=1
Na® ioni uchun Z = 1, Cu** uchun Z = 2, AI** uchun Z =3 Muc Cu 63.5 2=2
k- moddaning elektrokimyoviy ekvivalenti Kynayw _ Ag 107.87  z=1
AMmoMUHKA 27 2=3
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1. Elektroliz jarayonida elektrolit sifatida NaCl eritmasidan foydalanilgan. Natriy uchun
elektrokimyoviy ekvivalentni toping.



bepunean Z =1, Natriy
F = 96500 C/mol

M = 23 rp/mon
k=72
Euuw:
®dapaaeiiHUHT 2 KOHYHHTA Kypa Kk = IM__ 1 23 238-107° rp/mom = 0.238 MI"p /mom
F Z 96500 1

2. Elektrolit sifatida CuSOg4 eritmasidan foydalanilgan. Misning elektrokimyoviy ekvivalentini
aniglang.
bepunean Z =2, Mis

F =96500 C/mol

M=63.5 rp/mMoxn

k=7
Eyuyw: ®apaneliHUHT 2 KOHYHUTA Kypa k = iM__1 65 329-107° rp/mon = 0.329 MI'p/mon
F Z 96500 2
3. Elektroliz jarayonida AgNO4 eritmasidan foydalanilgan. Elektrolitdan 1 soat davomida 2 A tok
o'tib turgan bo'lsa, katodda gancha kumush ajralib chiggan?
Bepunean t=1soat = 3600 sek
I=2A
Z=1, kumush
F =96500 C/mol
M=107.87 rp/mon
m=?

Eyyw: ®apaneiiHuHr 2 KOHYHUTa Kypa m = iM It= _1 10787 2-3600 ~8rp

FZ 96500 1
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1. Generator statori 10 ta chulg'amli bo'lsa, 50 Hz chastotali elektr tokini hosil gilish uchun rotor
sekundiga necha marta aylantirilishi lozim?

bepunean vy =50 Hz AJIEKTP TOKU YaCTOTACH
n=10Ta yyJramiap COHU
v =7 poTop "YacToTacH ( BaKT OMpJI. alijlaHUIIUIAPY COHH )

Euyw: vy yacToTanu y3rapyB4yaH TOK XOCHJI KMJIMII y4yH CTaT€PHU dyJiraMmiapyu COHH N Ta
OyJraH reHepaTOPHHU POTOP YacToTacu v Kyhaaruda v = vi/ n=50/10 = 5/cek. Jlemak, poTop
CEKyHJIMra 5 MapTa aujlaHuIl JO3UM
2. Generator rotori minutiga 120 marta aylanmoqda. 50 Hz chastotali elektr tokini hosil gilish
uchun statordagi chulg'amlar soni nechta bo'lishi kerak?
bepunean v =120/ mun =2/ cex

vi =50 Hz

n="7°
Euuw. vigacroranu y3rapyB4aH TOK XOCHJI KWJINII YYYH CTATCPHU dyJIraMyiapu COHU N Ta
OyJraH reHepaTOPHHU POTOP YaCTOTACH V KyWaarnda: v = vi/N. bByHnaH, uyiaramiapu COHH N =
vt v =50/2= 25 ta Oymui Kepak
3. Ishlab chigarilayotgan elektr toki kuchlanishining maksimal giymati 500V bo'lsa, uning ta'sir
giymati gancha bo'ladi?
bepunean Um =500 B



Euuw: Y3rapyBuaH TOKAa KyWIaHHIIHUHT acOobnapra tabeup kuiiMatu Uy - YHUHT MakcuUMal
knitMati Un nai /2 Mapra kuunk Gymamn. Jemak, U, =U_/ V2. U, =500/~/2 =353.6 B~354B
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1. 220 V kuchlanishli tarmogqga ulangan transformatorning birlamchi chulg‘amidagi o'ramlar soni
100 ta bo'lsa, o'ramlar soni 20 ta bo'lgan ikkilamchi chulg'amda ganday kuchlanishdagi tok hosil
bo'ladi? Bunday transformator yuksaltiruvchi bo'ladimi yoki pasaytiruvchimi?

bepunean Uy =220 B

ni1 = 100
n.= 20
Up,=?

Euww: Yynrammapaaru ypamiap COHH HUCOATH - yiap/aard KyWwiaHUIUIap HucOaTura TEHT
U,/U,=n,/n,. Bynnan, u, =u, ™ =220.20/100=44B
n

1

2. 220 V kuchlanishli tarmogga ulangan transformatorning birlamchi chulg'amidagi o'ramlar soni
40 ta bo'lsa, ikkilamchi chulg'amida 660 V li kuchlanishni hosil gilish uchun undagi o'ramlar
soni nechta bo'lishi kerak? Bunday transformator yuksaltiruvchi bo'ladimi yoki pasaytiruvchimi?
bepunean Uy =220B

ni =40
U, =660 B
np= ?

Evuw: Yynrammapaaru ypamiap COHU HUCOATH - ylapJard Ky4IaHHIIDIap HUCOaTUra TEHT

U,/U,=n,/n,. Bynnan, n, = nl% =40-660/220=120

1
3. Quvvati 18 W bo'lgan va 12 V kuchlanishda ishlaydigan elektr ustara ichidagi
transformatorning birlamchi chulg'ami 220 V kuchlanishli tarmoqga ulangan. Agar
transformatorning birlamchi chulg'amidagi o'ramlar soni 110 ta bo'lsa, ikkilamchi chulg'amidagi
o'ramlar sonini hamda ustara ishlab turgan paytda har bir chulg'amdan o'tadigan tok kuchini
aniglang. Transformatorning foydali ish koeffitsienti 90% ga

teng.

bepunean P> =18 W
U=12B
Ui=220B
ni =110

N =90% é&xu 0.9 kucm

=2 1=2? 1,=?
Euuw: Yynrammapaaru ypamiaap COHM HUCOATH - yIapJard Ky4IaHHIILIap HUcOaTura TEHT
U,/U, =n,/n,. Byunan, n, = nl% =110-12/220=6. doydali ish koeffitsienti n=P,/P,.
1
Bynnan, P, =P,/n=18/09=20W. 1=P,/U,=20/220=0.09A, |=P,/U,=18/12=15A
4. Pasaytiruvchi transformator birlamchi chulg'amidagi 6 kV kuchlanishni ikkilamchi
chulg'amida 220 V kuchlanishga o'zgartirib bermogda. Bu transformatorning gaysi chulg'amida
o'ramlar soni ko'p va necha marta?
bepunean Ui = 6 xB =6000 B
U>=220B



ni/nz =7
Euyw: Yynramnapaaru ypamiap COHU HUCOATH - yiaapAard Ky4wIiaHUIUIap HucOaTura TeHr
n/n,=U,/U, ~27. bupunuu uynramaa 27 MapTta Kyn
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1. Shaharchadagi aholining iste'moli uchun 100 MW quvvatli elektrostansiya zarur bo'ladi. Agar
uzatish tarmog'idagi kuchlanish 500 kV bo'lsa, undan gancha tok o'tadi? Uzatish tarmog'idagi
kuchlanish 220 V bo'lgan taqdirda-chi?
bepunean P =100 MBart

U =500 kB

Ui =220B

=2 11h=?
Euuw: P=1U, 1=P/U=10°/5-10°=200 A, |, =P/U, =10°/220=4545455 A
2. 44 MW quvvat oladigan iste'molchilarga elektr energiya 50 km masofadan ko'ndalang kesim
yuzi 100 mm? bo'lgan aluminiy sim orgali uzatilmoqda.Uzatish tarmog'idagi kuchlanish 500 kV
bo'lganda 1 minutda simlardan gancha issiglik ajralib chigadi? Uzatish tarmog'idagi kuchlanish
220 V bo'lganda-chi?
Bepunzan P = 44 MBart = 44-10° Bart

| =50 km =5-10* m
S =100 mm? = 104 m?
p=2810° Qm

U =500 kV=5-10°V, U;=220V
t=1 muu = 60 cex

Q=? Qu=?
| 0 5-10*

Euuw: bapya cuM KapIIMIIMIU R = p— = 2810 =14Q. 1=P/U=88A, |,=P/U, = 2-10°A,
S

0%

Q=1°Rt=88"*14*60=6.5M3x, Q = I/Rt =4*10"°*14*60 = 336-10° Mx
3. 500 kV kuchlanishli elektr toki pasaytiruvchi yordamchi stansiyalarda uch bosgichda
pasaytirilib, so'ngra iste'molchilarga uzatiladi. 1-bosgichda 35 kV ga, 2-bosqgichda 6 kV ga va 3-
bosgichda 220 V ga pasaytiriladi. Har bir bosgichda pasaytiruvchi transformatorning birlamchi va
ikkilamchi chulg'amlaridagi o'ramlar soni nisbati ganday bo'ladi?
Bepuiran U =500 kvV= 5.10°V

U= 35kVv=35.10°V

U.= 6kVv= 6103V

U3 =220V

n/n=?, n/n,=?, n,/n,=?

Eunm: Yynramnapaaru ypamiaap COHM HUCOATH - yJapJard Ky4IaHUIUIap HUCOATUra TEHT
n/n =U/U,=100/7~143, n/n,=U,/U,=35/6~5.83,
n,/n,=U,/U, =300/11~ 27.27

I BOBNI TAKRORLASH UCHUN SAVOL VA MASALALAR

_q.1n% L2 2 _ ~19 o 10731
k=910°N-mY/C% e=-1,610°C, me=9,110" ke " gge 4012 copn. 2



L.

e Kulon gonuni F=k |qlllgz\ .

o Elektr maydon tomonidan nuqtaviy zaryadga ta’sir etayotgan FF kuchning shu g
=z I

E=—

zaryadga nisbati elektr maydon kuchlanganligi (E ) deb ataladi: E= 7

¢ kondensator sigiimi: C = E“;S
¢ Parallel ulangan kondensatorlarning umumiy sigimi: C= Cj+ G+ Gy+. ..
T | 1 1 1
» Ketma-ket ulangan kondensatorlar umumiy sig'imi: —=—+—+ — + ...
& R e A

2 3
¢ Chagmoq garama-garshi ishorali zaryadlar bilan zaryadlangan bulutlarning
zaryadlari to‘satdan qo‘shilishidan hosil bo‘ladi.

» Chagmoq paytida juda qisqa vaqt ichida havo giziydi va bosimi ortadi. Natijada,
havo to‘satdan kengayadi va kuchli ovoz — gumburlash sodir bo‘ladi. Bu gumburlash
momagaldiroq deb ataladi.

® Yashin - zaryadlangan bulut bilan yer orasida sodir bo‘ladigan chagmoq paytida
bulutdagi zaryadlarning yerga bir zumda o‘tish jarayoni.

Soch taralgan plastmassa taroq nima sababdan maydalangan gog‘ozni o‘ziga tortadi?
Chunki, plastmassa sochga ishgalanishda elektrlanib goladi

2. 4-rasmni ko‘zdan kechirib chiging va undagi hodisani tushuntirib bering.

Shisha tayoqgcha shoyiga ishgalanganda shoyining o'zi

buyumlarni o'ziga tortish xossasiga ega bo'lib goladi.

ham (4- a rasm), tayogcha ham (4- b rasm) yengil ‘“\iﬁ ? @ .

3.

5.

6.

sharchasi elektrlangan bo'lsin. Ularni yonma-yon
qo'yib, elektrometrlar sharchalarini shisha tayoqcha
bilan o'zaro ulaylik. Elektrlangan elektrometrning
ko'rsatishi o'zgar maydi. Uning elektrlanganligi ikkinchi T -
elektrometrga shisha tayoqcha orgali o'tmaydi (10- a 10- rasm
rasm). Bunga sabab, shisha elektrni o'tkazmaydi.

4- rasm

Shtativga osib go‘yilgan elektrlangan gilza ishorasini ganday aniglash mumkin?
Elektrlanishning ikki turi mavjud:

Shoyiga ishgalangan shisha tayoqcha musbat ishorali (+),

Mo'ynaga ishgalangan ebonit tayogcha esa manfiy ishorali ( -) elektrlanadi.

Demak, agar shisha tayoqcha (+) gilzani tortsa gilza manfiy, gilzani itarsa gilza

musbat ishorali boladi. Ebonit tayoqcha esa aksincha.

Elektrlangan shisha tayoqcha zaryadining bir gismini elektroskopga uzatish uchun
o‘quvchi tayogchani elektroskop sharchasiga tekkizib, shu zahoti tortib olgan. Boshqga
o‘quvchi esa tayoqchani elektroskop sharchasiga bir necha sekund tekkizib turgan.
Qaysi holda elektroskop ko‘proq zaryad oladi?

Ikkinchi holda koproq otadi. Birinchi holda hamma zaryad o’tolmaslik mumkin.

Elektrometrning elektroskopdan fargi nimadan iborat?

Elektroskop — jismlarni elektrlanishini sezish, kuzatadigan asbob.

Elektrometr — jismlarni gancha elektrlanganlik darajasini aniglovchi asbob.

10- rasmni ko‘zdan kechirib chiging va tahlil qilib bering.

Ikkita bir xil elektrometr olaylik. Ulardan birining

Endi elektrometrlar sharchalarini metall tayogcha bilan o'zaro ulaylik. Birinchi

elektrometrning elektrlanganligi ikkinchi elektrometrga o'tadi. Natijada, birinchi elektrometr
ko'rsatishi kamayadi, ikkinchisiniki esa ortadi (10- b rasm). Bunga sabab, metall elektrni yaxshi

o'tkazadi.



7. Nima uchun shisha tayogchani go‘lda ushlab turib, biror narsaga ishgalash yo‘li bilan
elektrlash mumkin-u, metall tayoqchani esa qo‘lda ushlagan holda ishqgalab, elektrlab
bo‘lmaydi?

- Metall tayoqcha yaxshi o’tkazishi sababli zaryadni qo’lga otkazib yuborish mumkin.
- Shisha tayoqcha aksincha — zaryadni otkazmaydi ( lekin elektrlana oladi )

8. Benzin tashiydigan mashinaga benzin quyishda uning korpusi, albatta, metall o‘tkazgich
bilan yerga ulanadi. Nima uchun shunday qilinadi?

- Korpusga biror sabab (elektr simlari tegishi, yashin tushish ) tufayli kelib qolgan zaryadni

Erga o’tkazib yuborish uchun

9. Shikastlangan o‘tkazgichlarni ulashda montyor qo‘liga rezina qo‘lqop kiyadi? Bunga
sabab nima?
- Rezina 1zolyator bo’lib, qo’lga tok otib ketmasin uchun
10. Litiy atomi tuzilishining sxemasini ko‘zdan kechirib chiging (11- rasm). Nima uchun
yadro elektr zaryadga ega bo‘lishiga garamay, butun atom neytral bo‘ladi?

Protonlar musbat, elektronlar esa manfiy ishorali elektrlangan zarralardir.

Neytronlar — elektrlanmagan (neytral) zarralar. -/;::\\ . _ olekiron
Atomdagi elekironlar soni protonlar soniga teng bo‘ladi. Li :/ ( & h “5 % — profon

litiy (Li) atomida esa 3 ta proton va 3 ta elektron mavjud \ '\__:’ ') ] @ neyon
Atomning o'z elektr jihatdan neytraldir. S 1 rasm

11. Uglerod atomjzﬁng _yadfosida 6 ta_prc;ton vabta neytron bor. Uglerod atomida nechta
elektron bor?

Atomdagi elektronlar soni protonlar soniga teng bo‘ladi.
Demak 6 ta elektrono bor.

12. Zaryadlanmagan jismda elektr zaryadlari bo‘ladimi? Zaryadlangan jismning
zarvadlanmagan jismdan farqi nimada?
Zaryadlanmagan jismda musbat va manfiy zaryadlar mavjud, birog ular soni
teng. Shu sababli to’la zaryad nol. Zaryadlanganda, musbat va manfiy zaryadlar
balansi buziladi. Fargi shunda.
13. Bir-biridan 3 sm masofada turgan har biri 10 nC dan bo‘lgan ikki zaryad ganday
kuch bilan o‘zaro ta’sirlashadi?
Berilgan r=3sm=3*10?m
q=10nC=108C
k =9%10° N*m?/C?

-16
10 =10°N=1mN

0t

. . 2
Echish Kulon gonunidan, F =k %% ¢4 _g.10°.
r r

14, Bir-biridan ganday masofada 1 uC va 10 nC zaryadlar 9 mN kuch bilan o‘zaro
ta’sirlashadi?
Berilgan q=1uC=10°%C
q2=10nC=108C
F=9mN=9*10°N
k =9*10° N*m?/C?



15.

16.

17.

18.

19.

—-14
Echish  Kulon gonuni F=kq;(212 dan, r=‘/k%=1/9-109-91(103=O.1m=105m

Bir-biridan 5 sm masofada joylashgan sharchalarning biriga —8-107® C, ikkinchisiga esa
4.10"® C zaryad berilgan. Zaryadlar ganday kuch bilan tortishishadi?
Berilgan r=5sm=5%*10?m
qr= -8*108C
2= 4*108C
k =9*%10° N*m?/C?

32.107'°
25.10™*
Biri ikkinchisidan 1 sm uzoglikda joylashgan ikkala sharchaga bir xil 10® C dan
zaryad berilgan. Zaryadlar qanday kuch bilan itarishishadi?
Berilgan: r=1sm=102m
q=108C
k =9*10° N*m?/C?

Echish Kulon gonunidan, F=k%% _g.10°. ~1152-10° N=11.52mN
r

107*®

Echish: Kulon gonunidan, F =kq£2 =9-10°- 07 =9-10° N=9mN

Bir-biridan 5 sm uzogqlikda joylashgan ikkita bir xil zaryadlangan sharchalar 2-10% N
kuch bilan itarishishmoqda. Ular ganday miqgdorda zaryadlangan?
Berilgan: r=5sm=5*10?m

F=2*10"*N

k =9*10° N*m?/C?

2
Echish: Kulon gonuni £ :kﬁqu— dan

4
—r\r 51021/91?)9 5—10 C=75-10°C=75nC

[kki sharchaga bir xil 5-10% C zaryad berilgan. Zaryadlar 3-10* N kuch bilan
itarishishmoqda. Sharchalar orasidagi masofani toping.
Berilgan: q=5*10%C

F=3*10*N

k =9*10° N*m?/C?

2
Echish: Kulon gonuni F = kqlqzzk(ﬂj dan,

r= \/7 5.10° ,}910 —5.102.4/30 =27.4-10 2 m = 27.4sm

Zaryadlardan biri 4 marta orttirilganda, ularning o‘zaro ta’sir kuchlari avvalgidek
golishi uchun oraliq masofani necha marta o‘zgartirish lozim?

Berilgan: /¢, =4
F=F




, Demak,

q1q2 F'= kﬂ
r

Echish: Kulon gonunidan F =k 7z >—. Ularteng q_; ql
r’ r?

r 0, r
20. Ikkita elektron orasidagi elektr itarishish kuchi ularning bir-biriga gravitatsion tortishish
kuchidan necha marta katta?
Berilgan: k =9*10° N* m?/C?
G =6,7*10* m¥/(kg*sek?)
0e=1,6%10°C
me=9,1*1031 k g

Fc /Fg: ?

L \/i =J4=2 marta ortish kerak.
Ch

2

Echish: Kulon F, —kqe va tortishish F, G ¢ qgonunlari nisbatidan,

9.1-10%

F, Gm! 67-10™"
21. Ikkita bir xil sharcha bir-biridan 10 sm masofada turibdi. Ular bir xil migdorda
manfiy zaryadga ega bo‘lib, 0,23 mN kuch bilan o‘zaro ta’sirlashadi. Har gaysi
sharchadagi «ortigcha» elektronlar sonini toping.
Berilgan: r=10sm=0,1m
F=0,23 mN =0,23*10° N = 23*10° N
Je=1,6%10°C
k =9*10° N*m?/C?

9 ~19\2
F_koa _ 910 (1'6'10 j —0.042-10 = 4.2.10*2 marta katta

n=>2

Echish: Kulon gonuni F = kqlqz k(n qe) dan,

5
n= — 16107191/2:1189 =0.3-10*=3-10"

22. Tkkita metall sharcha shunday zaryadlanganki, ulardan birining zaryadi
ikkinchisinikidan 5 marta ortiq. Sharchalar bir-biriga tekkizilib, yana avvalgi masofaga
surib go‘vildi. Agar sharchalar bir xil ishorali zaryad bilan zaryadlangan bo‘lsa,
bunda o‘zaro ta’sir kuchi (modul bo‘yicha) necha marta o‘zgargan?

Berilgan: q1=5q , 02=q

2

2
Echish: Birinchi holda F, = k% - k5ri. Ikkinchi holda, har birida (q:+92)/2 =3q dan

2
zayad bo’ladi F, =k qlgz = kgi2 . Demak, F2/F1 =9/5~1.8 marta ortadi
r r

23. Bir xil ishorali g va 4q zaryadlar bilan zaryadlangan ikkita bir xil metall sharcha bir-
biridan » masofada turibdi. Sharchalar bir-biriga tekkiziladi. O‘zaro ta’sir kuchi
avvalgidek golishi uchun ularni ganday x masofaga surish lozim?

Berilgan: r, q, 4q



X=?
2
Echish: Birinchi holda F, =k qlgz = k4i2. Ikkinchi holda, har birida (g:1+02)/2=50/2=2.5q
r r
2
dan zayad bo’ladi F, =k qlez =k 6.25;q , X masofada F,=Fi, bo’lsin. Demak, iz - 67225 yoki,
X X r X

%: /6'7?5 . Yoki, % = % =1.25, bundan x =1.25 r masofaga surish kerak.
24. 10 va 16 nC zaryadlar bir-biridan 7 mm masofada joylashgan. Kichik zaryaddan 3
mm va katta zaryaddan 4 mm masofada bo‘lgan nugtaga joylashtirilgan 2 nC zaryadga
gancha kuch ta’sir giladi?
Berilgan: @:=10 nC =10*10°C
02=16 nC =16*10° C
r=7mm=7*10%m
ri=3mm=3*103m
r=4 mm=4*103m
q=2nC= 2*10°C
k =9*10° N*m?/C?

=7

-18
Echish: Kichk zaryad bilan tasir kuchi F, =k %9 =9.10° 28 1186 ~0.02N,
1
-18
Katta zaryad bilan tasir kuchi F, = kq%q =9.10° % =0.018N,
% 16-10
Demak, F=F1-F>=0.002 N = 2 mN kuch tasir etadi
25. 90 va 10 nC zaryadlar bir-biridan 4 sm masofada joylashgan. Uchinchi zaryad
muvozanatda turishi uchun uni qayerda joylashtirish lozim?
Berilgan: ¢1=90 nC =90*10°C
02=10 nC = 10*10° C
r=4sm=4*102m
k =9*10° N*m?/C?

0.9
(r—x?*’

Echish: 1- zaryad bilan tasir kuchi F, = kqxl—g, 2- zaryad bilan tasir kuchi F, =k

Muvozanatda golish uchun ikkala kuch teng bo’lish kerak: Fi1=F,. Bundan

Ao o 410 502mo3sm, IX=1sm
X° (r—=x) q
1+ 2 1+=
o 3
26. Bir nugtaga mahkamlab qo‘yilgan, uzunliklari bir xil ipga massalari 400 mg dan
bo‘lgan ikkita bir xil sharcha osilgan. Ular bir xil ishorali zaryadlar bilan zaryadlandi.
Bunda sharchalar bir-biridan 15 sm ga qochib, iplar to‘g‘ri burchak hosil qildi. Har
gaysi sharchaning zaryadini toping.
Berilgan: m=400 mg = 0.4 kg
Xx=15sm=0.15m
o = 90°

P=mg



k =9*10° N*m?/C?
q=(Q1=02) = ?
Echish: Og’irlik kuchini gorizontal tashkil etuvchisi ( x proeksiyasi ) Px/P=tg45°, Pyx=P tg45°,

2
Kulon kuchi bilan teng mg 19 45° = k%. Bundan, zaryadni topamiz

q=x /%tg%o ~0.15. /%41'390@450 ~0.32-10° C=3.2kC

27. Zaryadi —3-10® C bo‘lgan nuqtaviy zaryadning 5 sm masofada hosil gilgan elektr
maydon kuchlanganligini toping.
Berilgan: g=-3*108C
r=5sm=5%102m
k =9%10° N*m?/C?

E="
Echish: Elektr maydon kuchlanganligi
-8
E :Ezi.kqiqzo:k%zg.log._&lo_4 =-1.1-10° N/C
Qo Y T r 25-10

28. Bir xil zaraydlangan ikki nuqtaviy zaryadlar bir-biri bilan 10™* N kuch bilan
itarishishadi. Birinchi zaryadning ikkinchi zaryad turgan nuqgtada hosil qilgan elektr
maydon kuchlanganligi 2-10* N /C ga teng. Nugtaviy zaryadlarning qiymatlarini toping.
Berilgan: F=10"%N

E=2*10* N/C
k =9*10° N*m?/C?

q=?
Echish: Elektr maydon kuchlanganligi g - F . Zaryadlar tengligi uchun
Jo
F 10" 8 -
=(,=—=——-=0510"C=5.10"C=5nC
=% =E 210 "

29. Maydonning biror nuqtasida 2 nC zaryadga 0,4 mIN kuch ta’sir gilmoga. Shu nuqtadagi
maydon kuchlanganligini toping.
Berilgan: qo=2nC=2*10°C
F=04mN=4*10*N

Echish: Elektr maydon kuchlanganligi E = F_ ‘21'18: =2-10°N/C = 200 kN/C.
Jo ‘
30. Elektr maydon kuchlanganligi 2000 N/C bo‘lgan nuqtaga joylashgan 12 nC zaryadga
ganday kuch ta’sir giladi?
Berilgan: E =2000 N/C
qo=12nC=12*10°C

F=72?
Echish: Elektr maydon kuchlanganligi E = F dan F- Eq, =2000-12-10° = 24-10°N = 24 ukN
0
31. 36 nC zarvadning undan 9 va 18 sm masofada yotgan nugtalardagi maydon
kuchlanganligini toping.



Berilgan: q =36 nC =36*10°C
rr= 9sm= 9*102m
r, =18 sm = 18*102m

E1 = ?, Ez =7
Echish: Elektr maydon kuchlanganligi g :E:i.kQ_‘lo - k% dan
(O] (ON) r r
iy 1072
o 36407 _ 4 10t Nic—aoknic, E; =k-3=9-10°- D0 —10° NIC =10 KN/C

q
=k—=9.10°- =
& K2 310 51107 I, 18%-10™*

32. Sig‘imi 400 pF bo‘lgan yassi kondensator qoplamalarining yuzasi 200 sm? ga teng.
Qoplamalar orasiga shisha plastina go‘yilgan bo‘lsa, bunday sig‘imli kondensator
go‘plamalari orasi gancha bo‘lishi kerak? Shisha uchun ¢ =7.

Berilgan: C =400 pF = 4*101°F
S =200 sm?=0.02 m?
e =17
€0 = 8,85-10'2 C?/N-m?
d="
Echish: S S 12
chish: C=g,~, dan d =&, =7-8.85-10"-
d C 4

0.02 _ 31-10*m=3.1mm

100

33. Sig‘imlari 250 pF dan bo‘lgan beshta kondensator ketma-ket ulangan. Kondensatorlar
sistemasining umumiy sig‘imini toping. Shu kondensatorlar o‘zaro parallel ulanganda
umumiy sig‘im qancha bo‘lardi?

Berilgan: C =250 pF

n =
Ck=7?, Cn="?
Echish: 1 _1 1 1 N ¢ _cn=250/5-50 pF.
cC. c cc ¢
C, =C+C+...=nC, C, =nC=5-250=1250pF

34. Sig‘imlari 100 pF, 200 pF va 300 pF bo‘lgan kondensatorlar ketma-ket ulangan.
Kondensatorlar sistemasining umumiy sig‘imini toping.
Berilgan: C; =100 pF

C. =200 pF
Cz =300 pF
Echisn: t _-1t, 1.1 , avval shundayligicha hisoblash ma’qul.

C« C C, C,

1 1,1 .1 _6+3+2 11 Demak, C,, =600/11=54.6 pF
C. 100 200 300 600 600



I BOBNI TAKRORLASH UCHUN SAVOL VA MASALALAR

® Zanjirning biror gismi orgali 1 kulon zaryad o‘tganida bajariladigan
ish zanjirning shu gismi uchlari orasidagi kuchlanish deb ataladi '

» Oftkazgichning ko‘ndalang kesimidan vaqt birligida o‘tayotgan elektr l -4
zaryadi migdori tok kuchi deb ataladi r-

o Zanjirdagi tok kuchi ampermetr yordamida o‘lchanadi. Ampermetr elektr zanjirdagi
tok kuchi o‘lchanadigan iste’molchi bilan ketma-ket ulanadi.

A4
V=4

¢ Of‘tkazgichning zanjirda tok o‘tishiga garshilik gilish xossasi elektr /
qarshilik deb ataladi. Moddaning elektr xossasi solishtirma qarshilik | R =p 5
deb ataladigan fizik kattalik bilan tavsiflanadi ’

o Elektr zanjiming bir gismi uchun Om gonuni: o‘tkazgichdagi tok U
kuchi uning uchlari orasidagi kuchlanishga to‘g‘ri proporsional, 1= r
o‘tkazgichning qarshiligiga teskari proporsionaldir

e Rezistor — elektr zanjirda tokni rostlash uchun go‘llaniladigan turli qarshilikka
ega elektr asbob.

o Reostat — elektr zanjirdagi tok kuchi va kuchlanishni rostlash, ya’ni o‘zgartirish
uchun go‘llaniladigan elektr asbob.

¢ Potensiometr — elektr zanjirdagi kuchlanishni rostlash, ya’ni o‘zgartirish uchun
go‘llaniladigan elektr asbob.

o [ste’molchilar ketma-ket ulanganda, zanjirdagi to‘liq garshilik har bir iste’molchi
qarshiliklari yig‘indisiga teng: R = Rj+ Ry + Rs+.. .+ R,

e [Iste’molchilar parallel ulanganda, zanjir to‘liq garshiligiga teskari migdor har
bir iste’'molchi qarshiligiga teskari miqdorlarning yig‘indisiga teng:

1 1 1
i E+R%3+E+.”+-RLH.
moddalar solishtirma qarshiligi,20°C
Ne| Modda p, 10°Qm
1.| Mis 0,017
2. | Aluminiy 0,028
3.1 Volfram 0,055
4. | Temir 0,098
5. | Nikelin 0,4
6. | Konstantan 0,5
7. | Nixrom 1,1
8. | Xromel 1,4

1. Elektr maydon qo'yilganda o'tkazgichdan nima sababdan tok o'tadi?
Elektr maydonida zaryadlarga kuch ta’sir etib ularni tartibli harakatga keltiradi.
2. Tok manbayida elektr maydon gay tarzda hosil bo'ladi?
Tok manbayida musbat va manfiy zaryadli zarralarni ajratish ishi bajariladi. Ajratilgan
garama-qgarshi ishorali zaryadli zarralar tok manbayining qutblarida to'planadi va elektr
maydonni hosil giladi.
3. Eng sodda elektr zanjir sxemasini chizing.
Tok manbayi, o'tkazgich, elektr iste'molchi va kalit eng sodda elektrzanjirni tashkil etadi.

Odatda, elektr zanjir chizma tarzida tasvirlanadi. Elektr zanjirdagi elementning ulanish
usullari tasvirlangan chizmalar elektr sxema deb ataladi.
4. Ikkita lampochka bo'lgan shunday elektr zanjir sxemasini chizingki, : bu

lampochkalar dan har birini mustagil ravishda yogish mumkin bo'lsin. +‘[



Mustaqil ravishda yoqish mumkin bo’lsin uchun lampochkalarni manbaaga parallel ulash kerak:
zanjir sxemasi quydagicha bo’ladi: =
5. Tok kuchi 32 pA bo'lganda 1 ns vaqt ichida o'tkazgichning ko'ndalang kesimidan qancha
elektron o'tadi?
Berilgan: 1=32 uA=32*10° A
t=1ns=107°sek

e=16-101°C, Elektron zaryadi

Ne=?
Echish: Tok kuchi | =%. g- o’tkazgich ichdagi zaryad N ta electron zaryadidan iborat:
-6 -9
q=N,-e. Demak, I =3 N bundan, N, =E=M=2-105 ta
t ot e 1.6-10

6. Elektr zanjirdagi lampochkadan ma'lum vaqt davomida 10 C zaryad o'tib, 50 J ish bajarildi.
Lampochka ganday elektr kuchlanish ostida yo'ngan?
Berilgan: q=10C

A=50]
u=2?
Echish: Bajarilganish A=qu. Demak, y-2_0_zy

g 10
7. Uyali telefon 6 V kuchlanishli tok manbayiga ega. Ma'lum vaqt davomida undan 200C zaryad
o'tganida gancha ish bajariladi?
Berilgan: U=6V
q=200C
A=?
Echish: Bajarilganish A=qU =200-6=1200 J=1.2kJ.
8. Ko'chma magnitofon 12 V kuchlanishli tok manbayiga ega. Ma'lum vaqt davomida 600 J ish
bajarish uchun magnitofondan gancha elektr zaryadi o'tishi kerak?
Berilgan: U=12V
A =600
q="?
Echish: Bajarilganish A=qU, Bundan, g=A/U =600/12=50C
9. Elektr zanjirda lampochkaga parallel ulangan voltmetr 8 V ni ko'rsatmoqgda. Ma'lum vaqt
davomida 40 J ish bajarilishi uchun lampochkadan nechta elektron o'tishi kerak? 1 ta

elektronning zaryadi —1,6-107" C ga teng.
Berilgan: U= 8V
A=40J
e=1.6-10C,  Elektron zaryadi

N=?
Echish: Bajarilgan ish A=qu, Bundan, q = A/U , Elektronlar soni esa
N :ﬂ A L~3.10—19

e eU 16.10°.8



10. Elektr zanjirdagi lampochkadan 10 minutda 90 C zaryad o'tgani ma'lum. Zanjirdagi
ampermetr lampochkadan gancha tok o'tayotganini ko'rsatadi?
Berilgan: t =10 min = 600 sek
q=90C
| =2
Echish: lampochkadan o'tayotgan tok | =q/t=90/600=0.15A

11. Lampochka ulangan elektr zanjirdan o'tayotgan tokning kuchi 0,5 A ga teng. Lampochka
spirali orgali 1 minutda necha kulon zaryad o'tadi? Shu vaqgt davomida lampochkadan o'tgan
elektronlar sonini hisoblang.
Berilgan: 1 =05A
t =1 min = 60 sek

e=1.6-10C,  Elektron zaryadi
qg=? N=?
Echish: lampochkadan 1min da o'tayotgan zaryad va elektronlar soni
q=1t=0.5-60=30C, N = g/e =30/1.6-10"° =1.875-10%°
12. Elektr zanjirdagi lampochkadan o'tayotgan tok kuchi 0,5 A ga teng. Lampochka spiralidan
gancha vaqtda 400 C zaryad o'tadi?
Berilgan: 1=05A
q=400C
t="?
Echish: t=q/1 =400/0.5=800 sek =13 min 20sek
13. Akkumulator 48 soat davomida 4 A tok berib tura oladi. Bunday akkumulator gancha elektr
zaryadi to'play oladi?
Berilgan: t=48 soat= 48 * 3600 sek
=4 A
q=?
Echish: q=1t=4*48*3600= 691200C=6.9-10°C
14. Ko'ndalang kesimining yuzi a) 2 mm?, b) 4 mm?, d) 0,5 mm? va e) 0,01 mm?, uzunligi 1 m
bo'lgan temir simning garshiligini hisoblang.
Berilgan: S: a)2mm? = 2.10%°m?,
b)4mm? = 4.10%m?,
d)0,5mm? = 5.10"m?,
e) 0,01 mm? = 108 m?,
I=1m
p=0.098-10° Q-m

1

: |
Echish: R=p=, @) R=98:10"._—=0050Q, b) R=98-10"": L 0250

4.10°

d) R=98:10" L _020, e R-98-10°.

107

01_8 ~9.80

15. Agar izolatsiyasiz o'tkazgichni ikki buklasak va eshsak, uning garshiligi necha marta
0'zgaradi?
I 1/2

Berilgan: R=p— , =p—S=-R/4
g P R, Pos



Ri/R=7?
Echish: Ri/R = 4 marta kamayadi.
16. Maxsus dastgohda simni cho'zib, ikki marta uzaytirilgan va ingichkalashtirilgan. Buning
natijasida simning garshiligi ganday o'zgargan?

Berilgan: 1'=2I
R/IR=7?
Echish: R= pé , Cho’zilganda , kesim yuzasi kamayadi, hajm ozgarmaydi V=SI=ST" ,

' . ' ' '\ 2
S/IS=I'll, R =p|—., demak, R - .E,:'_.'_{'_J =4  marta ortadi.
S R S |1 I
17. Uzunligi 9 km, ko'ndalang kesimining yuzi 60 mm? bo'lgan mis simning garshiligini
hisoblang.
Berilgan: 1=9km= 9-10°m
S=60 mm? = 6-10°>m?
p=0.017-10°Q:m =17-10° Q-m

. I 9.10°
Echish: R=p—, R=17-10"°.
’s 610

~26Q

18. Uzunligi 10 m, kesimi 0,2 mm? bo'lgan aluminiy va nixrom simlarning
garshiliklarini hisoblang va bir-biriga tagqgoslang.
Berilgan: 1=10m
S$=0.2 mm? =2.10"m?
pa =0.028-:10° O-m =28-10° Q-m
pnix= 1.1.10°Qm =11-10" Q:m

R=27?2
. | o 10 | - 10
Echish: R, =p, —=28-10"° =14Q, Ry =p.x==11-10 =55Q),
A= Parg 2-1077 Prin’g 2-1077
Rus _ Loy _ 1100 =39.3 Nixrom garshligi ~40 marta katta ekan
Ral pal 28
19. Uzunligi 50 m va ko'ndalang kesimining yuzi 5 mm? bo'lgan aluminiy simning qarshiligini
toping.
Berilgan: 1=50m
S=5mm? =5.10°m?
p =0.028-10° a:m =28-10° Q:m
R=7?
_— I o 90
Echish: R=p—-=28-10 —-=0.28Q
S 5-10
20. Ko'ndalang kesimining yuzi 1 mm? bo'lgan mis simning garshiligi 20 Q. Simning uzunligini
toping.
Berilgan: S=1 mm? =10%m?

R=20Q
p =0.017-10° Q-m =17-10° Q-m



=7
Echish: R =,ol , dan, I= SE =10*6—20 —
S P 17-10
21. Uzunligi 4 m, ko'ndalang kesimining yuzi 0,5 mm? bo'lgan simning garshiligi 0,224 Q ga
teng. Sim ganday moddadan tayyorlangan?
Berilgan: 1=4m
S$=0.5 mm? =5.10"m?
R =0.224 Q

=1.2-10°m=1.2km

S 5-107

Echish: R:pé—, dan, p:RI—:0.224- =280-10"°Q-m=0.028-10"° Q-m

Jadvalda bu alyumin ga mos keladi
22. Bir xil moddadan tayyorlangan ikkita sim bor. Birinchi simning uzunligi 10 m, ko'ndalang
kesimining yuzi 0,2 mm?, ikkinchi simning uzunligi 1 m, ko'ndalang kesimining yuzi 1 mm?,
Qaysi simning garshiligi katta va necha marta katta?
Berilgan: I1=10m, S$;=0.2mm? =2.10"m?

L=1m, S=1mm? = 10%m?
Ri/R2 = ?
Echish: R:pl, dan, &zﬁ.izg.ﬂzm Birinchi simning qgarshiligi 50 marta katta
S R, I,S, 1 2107

23. Qarshiligi 84 Q bo'lgan reostatning chulg'ami ko'ndalang kesimi yuzi 1 mm? bo'lgan nikelin
simdan gilingan. Shu simning uzunligini toping.
Berilgan: R =84 Q
S=1mm? =10°m?
p=0.4-10°Q-m =4.107 Q-m

Echish: R=p—, dan, | =SE=1O*6i77
Yo, 4.10
24. Oldingizda nixrom va aluminiy sim turibdi. Ularning uzunligi va ko'ndalang kesimining yuzi
bir xil. Nixrom simning garshiligi aluminiy simning garshiligidan necha marta katta?
Berilgan: pnix= 1.1-.10%Q-m =11-107 Q:m
pa = 0.028:10° Q-m =28-10° Q-m

=210m =0.21km

: I
Echish: R, = pnixlg , Ru=pa—=, R _ Pux _ 1100 _ 39 5 marta katta

S Ra Pa 28
25. Ko'ndalang kesimining yuzi 0,3 mm? bo'lgan 9 Q garshilikli spiral tayyorlash uchun ganday
uzunlikda xromel sim kerak bo'ladi?
Berilgan: S =0.3 mm? = 3*10" m?
R=9Q
p=1410°Q:m =14-107 Q:m




Echish: Rzpl, dan, I=SB=3-10’7- 9 —=193m~2m
S P 14-10

26. 5 m uzunlikdagi nixrom simdan tayyorlangan spiralning qarshiligi 2 Q ga teng. Simning
ko'ndalang kesimining yuzini toping.
Berilgan: 1=5m
R=2Q
pnix = 1.1.10° Q-m =11.107 Q-m

S=?

-7
Echish: R:plg, dan, s:|§=5.11'10

=275-107" m* =2.75 mm?

27. Qarshiligi 30 Q bo'lgan reostat yasash uchun ko'ndalang kesimining yuzi 0,2 mm? bo'lgan
nikelin simdan necha metr kerak bo'ladi?
Berilgan: R=30Q
S=0.2 mm? =2*10"m?

p=0.410°Q-m =410"Qm , nikelin
=7
Echish: R=p1, dan, 1=sR-2.107-30__15m
S P 4-10

28. Bitta tarmogqga lampochka, dazmol va muzlatkich ulangan. Nima sababdan ulardan
o'tayotgan tok kuchi turlicha bo'ladi?

Ular tarmoqqga parallel ulanadi, kuchlanish bir hil tushadi, tok kuchi turlicha boladi. Chunki

ularning garshligi har hil.
29. 220 V kuchlanishli tarmoqga elektr choynak va lampochka ulangan. Choynak spiralining
qarshiligi 44 Q, lampochkaning cho'g'lanma tolasi qarshiligi 440 . Shu asboblar orqali
o'tadigan tok kuchini aniglang.

Berilgan: U =220V

Reh=44 Q
Rim=440 Q
leh =7 Im=?
Echish: Ular tarmoqga parallel ulanadi, kuchlanish bir hil tushadi, tok kuchi turlicha boladi
o = U =@=5A, I =i=@=0.5A
R, 44 R, 440

30. Reostat uzunligi 40 m, ko'ndalang kesimining yuzi 0,5 mm? bo'lgan nikelin simdan yasalgan.
Reostat gisgichlaridagi kuchlanish 80 V. Reostat orgali o'tadigan tok
kuchi gancha?
Berilgan: 1=40m
S =0.5mm? =5*10"m?

u=80V
p=0.410°Q:m =410 Qm , nikelin
1=?

Echish: R :pl va | _Y_su_510"-80
S R p  4-107-40
31. Qarshiligi 440 Q bo'lgan elektr lampochka 0,5 A li tokda yonmoqgda. Lampochka
gisgichlaridagi kuchlanish gancha?
Berilgan: R =440 Q

=2.5A



u=2?
Echish: U =IR=440*0.5=220V
32. Elektr zanjirdagi iste'molchiga 10 V kuchlanish berilganda undagi tok kuchi 0,5 A ga teng
bo'ladi. Shu iste'molchida tok kuchi 1 A ga yetishi uchun unga ganday kuchlanish berish kerak?
Berilgan: U=10V
I=05A
I'=1A

Ikkala olda ham istemolch garshiligi bir hil , demak ‘IJ_ :UT bundan, u° :U'I'Zlo.O15 20V
33. Cho'ntak fonari lampochkasi 6 V kuchlanish ostida 0,5 A tok olib yonadi. Shu lampochka
spiralining garshiligi gancha?

Berilgan: U=6V

I=05A
R="?
Echish: R:E:izlz Q
I 05

34. 220 V kuchlanishli elektr tarmoqga ulangan elektr lampochkadan 0,4 A tok o'tmoqda.
Lampochka spiralining garshiligini toping.
Berilgan: U=220V

1=04 A
R="?

Echish: R:B:@:%O Q
| 0.4

35. Qarshiligi 220 Q bo'lgan o'tkazgich orqali 1 A tok o'tkazish uchun o'tkazgich uchlariga
ganday kuchlanish qo'yish kerak?
Berilgan: R =220 Q
I=1A
u="2?
Echish: U = IR=1*220=220 V
36. Qarshiligi 3,4 Q bo'lgan mis simda 2 A tok hosil gilish uchun shu simning uchlariga qanday
kuchlanish go'yish kerak? Simning ko'ndalang kesimi yuzini 0,25 mm? deb hisoblab, uning
uzunligini toping.
Berilgan: R =3.4 Q
I=2A
S=0.25 mm?=25-108 m? ,
p=0.017-10°Q-m =17-10° Q:m

Echish: U=IR=2*34=6.8 V, R:pl—, dan, |:85:25_10,8 34 ~=50m
S e, 17-10°

37. Uzunligi 10 m, ko'ndalang kesimining yuzini 0,25 mm? bo'lgan aluminiy simning uchlaridagi
kuchlanish 10 V. Shu simdan o'tayotgan tok kuchini aniglang.
Berilgan 1=10m



S =0.25 mm?=25-10% m?2
u=10V
p= 0.028-10°Q-m =28-10°Qm
=7
Echish: I=U/R, R=p * /S, demak, 1=US/l p=25107/28108=89A=9A
38. Rezistor uchlaridagi kuchlanish 12 V ga teng. Unda 1 A tok o'tishi uchun uning garshiligi
gancha bo'lishi kerak?
Berilgan U=12V
I=1A
R=7?
Echish: R=U/1=12/1=12 O
39. Elektr zanjirga ulangan rezistorning qarshiligi 100 Q. Rezistor uchlari orasidagi kuchlanish
10 V bo'lsa, undan gancha tok o'tadi?
Berilgan R =100 Q
u=10V
=7
Echish: 1=U/R=10/100=0.1 A
40. 69- rasmda tasvirlangan reostatni 220 V kuchlanishga ulab, surgichi gisgich 1 dan 15 sm
uzoqlikka surilganda uning garshiligi 220 Q ga teng. Reostatdan 0,5 A tok o'tishi uchun surgich
gisgich 1 dan gancha uzoglikda turishi kerak?
Berilgan U =220V 3 ?
Li=15sm 2 Ri=220Q 1
I=05A +

L="?
Echish: 1=U/R, R=U/1=440 Q, L/L1=R/R;, L=L1R/R1=15*440/220=30 sm
41. 220 V kuchlanishli tarmoqga ulangan potensiometr surgichi sterjenning 2/5 gismida turibdi.
Bunday holatda undan olinayotgan kuchlanish gancha bo'ladi?
Berilgan U =220V
Li/L=2/5
U =7
Echish: Li/L =U4/ U, Ui=U*L1/L=220*2/5=88 V
42.a) 30 Q, 5 A; b) 2000 €, 0,2 A deb yozilgan potensiometrni 220 V kuchlanishli tarmoqga
ulash mumkinmi?
Berilgan a) 30 Q, 5 A;
b) 2000 Q, 0,2 A
U=220 Vv

Echish:
a) holda maximal kuchlanish U max=5A*30Q=150 V,  Mumkin emas
b) holda maximal kuchlanish U max=0.2A*2000Q2=400 V, Mumkin
43. 79- rasmda elektr zanjir sxemasi tasvirlangan voltmetr 9 V ni, ampermetr esa 0,5A ni

ko'rsatmoqgda. Lampochka spiralining garshiligini aniglang. [—(}—1
Berilgan U=9V | ,
I=05A
! A
B 79- rasm

K



R=7?
Echish: R=U/1=9/0.5=18 O
44. 12 mV kuchlanish berilgan uzunligi 10 m va kesimi 2 mm? bo'lgan temir simdagi tok
kuchini toping.
Berilgan U =12 mV =12*103V
I=10m
S=2mm?=2-10%m?
p = 0.098-10°Q-m =98-10° Q-m
=?
Echish: I=U/R, R=p * 1 /S, demak, |=US/I p=24.10°/98-10% =0.0245 A =24.5 mA
45, Spirali ochiqg bo'lgan elektr plitkaga suv solingan choynak qo'yilgan. Suv gaynayotgan da
toshib spiralning bir gismiga to'kildi. Bunda spiralning suv to'kilmagan gismining cho'g'lanish
darajasi ganday o'zgaradi?
YyrnaHum gapaxacu OpTad, YyHKH CyB TYKHJITaH KHCMU KapIIWIATH KaMainO , CyB
TyKWJIMaraH KHCMHIa Ky4JIaHHII KyIPOK TYIIaIu.
46. Har birining garshiligi 220 Q dan bo'lgan ikkita lampochka ketma-ket 220 V kuchlanishli
tarmogqga ulangan. Har bir lampa orgali o'tadigan tok kuchi gancha?
Berilgan R =220 Q
n=2
U =220V

1=?, =7
Echish: ketma-ket ulangan garshiliklar goshiladi R= R1+R> =2R=440 Q2 ,

I=U/R=220/440=0.5 A, ketma-ket ulangan garshiliklardan bir hilt ok otadi 1:=I, =1=0.5A
47. To'rtta bir xil lampochka ketma-ket ravishda 220 V kuchlanishli tarmoqga ulangan. Har bir
lampochka ganday kuchlanish ostida yonadi ?

Berilgan n=4
Uu=220V
Ui=?, Ux=?, Us3=?, Ug=7?
Echish: Ketma-ket ulangan garshiliklar qoshilib, ulardan bir hil tok otadi 1= U/R=U1/R,
bundan, U:= UR:1/R=U R1/(4R1)=U/4=55V
48. Ketma-ket ulangan iste'molchilar garshiligi 100 Q, 200 Q va 400 Q bo'lib, zanjirdagi to'liq
kuchlanish 10V ga teng. Iste'molchilardagi tok kuchini va har bir iste'molchidagi kuchlanishni
aniglang. Elektr zanjir sxemasini chizing.
Berilgan R1=100Q, R>=200Q, R3=400Q
Uu=10V
=2, Ui=?, U=?7, Us3=?
Echish: R=R1+R2+ R3=700Q, I=U/R=10/700=1/70 A=0.014A=14 mA, U
=IR1=100/70=1.4 V, U =IR,=200/70=2.9V, Uz =IR3=400/70=5.7 V
49. Ketma-ket ulangan ikkita lampochkadan 0,1 A tok o'tmoqda. Iste'molchilarning garshiligi 25
Q va 40 Q bo'lsa, har bir lampochkadagi kuchlanishni, zanjirdagi qarshilikni va to'liq
kuchlanishni toping.
Berilgan 1=0.1A
Ri=25Q, R:=40Q



Echish: R=R1+R2=65Q, U=IR=0.1*65=6.5V, U1 =IR1=2.5V, Uz =IR=4V
50. 220V kuchlanishga mo'ljallangan to'rtta bir xil lampochka ketma-ket ravishda 220V

kuchlanishli tarmoqga ulangan. Har bir lampochka ganday kuchlanish ostida yonadi?

Bu 47 — masalani 0’zi.

51. Ketma-ket ulangan iste'molchilar garshiligi 10 Q, 20 Q, 40 Q va 50 Q bo'lib, zanjirdagi to'liq
kuchlanish 10 V ga teng. Iste'molchilardagi tok kuchini va har bir iste'molchidagi kuchlanishni
aniglang. Elektr zanjir sxemasini chizing.

Berilgan R1=10Q, R2=20Q, R3=40Q, R2=50Q

u=10V
|:?, U1:?, U2:?, U3:?, Usg=7?

Echish: R=R1+R2+ Rz + R4 =120Q, 1=U/R=10/120=1/12 A=0.083 A, U:
=IR1=10/12=5/6=0.83 V, U2 =IR»=20/12=5/3=1.7 V, Us =IR3=40/12=10/3=3.3V, Us
=IR4=50/12=4.2 VV
52. Archadagi lampochkalar shodasini ketma-ket ravishda 220 V kuchlanishli tarmoqga ulash
kerak. Har bir lampochkadagi kuchlanish 12 V dan oshib ketmasligi uchun nechta bir xil
lampochkani ketma-ket ulash mumkin? Agar har bir lampochka spiralining qarshiligi 15 Q dan
bo'lsa, lampochkalar shodasidan gancha tok o'tadi? Barcha lampochkalardagi to'liq garshilik
gancha bo'ladi?

Berilgan U =220V

U=12V
Ri=15Q
n=? 1=?, R=?

Echish: U=n*U;, n=U/U;=220/12=181ta, I=l1=l=lz=..., I=U1/R1=12/15=0.8 A,
R=nR1=18*15=270 Q
53. Ikkita elektr lampochka 220 V kuchlanishli tarmoqga ketma-ket ulangan bo'lib, ulardan 0,2 A
tok o'tmoqda. Agar birinchi lampochkaning garshiligi ikkinchisinikidan 4 marta katta bo'lsa, har
bir lampochkadagi kuchlanishni toping.

Berilgan U =220V

1=0.2A
Ri/R2=4
Ui=?, Up=?
Echish: 1) Umumiy garshilik R =U/1=220/0.2=1100 Q,
{F;l ¥ ZZR =R bundan, R, =R/5=220 Q, Ry =4R, =880 Q, U; =IR; =176 V, Uz =IR, =44 V/,
1=

2) Om qonunidan, I= U1/R1:U2/R2, yoki, U1/U2=R1/Ry,=4 , Ui+ Up= U:220,
5U,=220, U,=44V, U1=4U,=176 V
54. Archa yasatiladigan lampochkalar shodasi har birining qarshiligi 20 Q va 0,3 A tok oladigan
lampochkalardan tuzilgan. Lampochkalar shodasini 220 V kuchlanishli tarmogga ulash mumkin
bo'lishi uchun nechta lampochkani ketma-ket ulash kerak?
Berilgan Ry =20 Q
| =0.3A
U=220V

n="7°
Bittasiga tushish kerak bo’lgan kuchlanish U1=I R1=6V, U=n*U;, n=U/U1=220/6=37 ta



55. Qarshiligi 5 Q va 20 Q bo'lgan ikkita o'tkazgich parallel ulanib, 40 V kuchlanishli zanjirga
go'shilgan. Har bir o'tkazgich orgali o'tadigan tok kuchini aniglang.
Berilgan R1=5Q
R.=20Q
U=40V
|1 =7 , |2 =7
Echish: 1:= U/R=8V, l,=U/R>=2V
56. Qarshiliklari 25 Q va 40 Q bo'lgan ikkita iste'molchi parallel ulangan. Iste'molchilar ulangan
zanjir gismining to'lig garshiligini toping.
Berilgan R1=25Q
R>=40Q

R=7?

Echish: Parallel garshliklar X — 109 1540

R, R+R, 65
57. Elektr zanjirga har birining qarshiligi 50 Q dan bo'lgan 3 ta lampochka parallel ulangan.
Zanjir gismining to'liq garshiligini toping.

Berilgan Ry =50 Q

1.1t g RR 1000
1

n=3
R=?
Echish: Parallel qarshliklar L=, 1, . ._"  g_R_50 4679
R R R, R, n 3

58. Qarshiliklari 20 Q, 40 Q va 60 Q bo'lgan uchta iste'molchi parallel ulangan. Iste'molchilar
ulangan zanjir gismining garshiligini toping.

Berilgan R1=200Q, R>=400Q, R3=60Q

R=7?
Echish: Parallel garshliklar 1~ 1 1 _1 1 1 _6+3+2 11 o ,o011~110
R R R R 20 40 60 120 120

59. Qarshiliklari 220 Q va 440 Q bo'lgan ikkita lampochka o'zaro parallel ulangan. Zanjirning
shu gismidagi to'liq garshiligi gancha bo'ladi? Agar lampochkalardagi kuchlanish 220 V bo'lsa,
har bir lampochkadagi tok kuchini va zanjirdagi to'liq tok kuchini toping.

Berilgan R1=220Q, R2=440Q, U=220V

R=2, I, Iy, 12=?
Echish: Parallel qarshliklar 1 -1, 1 ~—g__RR, 2207440 440 ,,;
R R R, R +R, 660 3
| =U/R=220/147~15A, |,=U/R =1A, 1,=U/R,=05A
60. Agar 80-a rasmda ko'rsatilgan sxemadan 80-b rasmda ko'rsatilgan sxemaga o'tilsa,
ampermetrning ko'rsatishi qanday o'zgaradi? Kuchlanishni o'zgarmas deb hisoblang.
Echish: Ikkala holda kuchlanishlar bir hil, to’la qarshiliklar va binobarin umumiy tok har-hil
a) .=U/ R=U/(3R); b) R=R+R?/(2R)=1.5R; 1,=U/(1.5R) PP
Demak Ip/1.=3R/(1.5R)=2 marta ortadi
R

R
61. Uchta bir xil lampochka 81- rasmda ko'rsatilgan sxema bo'yicha
ulangan. Agar lampochkalar bitta lampochkaga mo'ljallangan e RS

-



kuchlanishli zanjirga ulansa, ular ganday yonadi? Lampochkalar navbatma-navbat o'chirilsa, har
gaysi lampochkaning ravshanligi ganday o'zgaradi?
Echish: Har biri garshiligi R bolsa R23=R/2, umumiy qarshlik R¢=

R+R/2=3R/2, To’la tok I=U/Ri=2U/3R,
L1 ga tushgan kuchlanish U1=IR=2U/3, Li L
L2 va L3 ga bir hil Uz=U- U;=U/3 gismi tushadi, & Is
L> va Lsdan bir hilt ok I.=ls= U23/R=U/(3R) o’tadi. 81- rasm

L. va Ls ga bir hil ravshanlikda yonadi.
L1 o’chsa, hamasi o’chadi, L2 yoki Lz o’chsa,qolganlari yonaveradi.
62. 81- rasmda ko'rsatilgan zanjirga 90 V kuchlanish berilgan. > lampochkaning qgarshiligi L1
lampochkaning garshiligiga teng, Ls lampochkaning garshiligi esa L1 lampochkaning
garshiligidan 4 marta katta. Manbadan iste'mol gilinayotgan tok kuchi 0,5 A ga teng. Har gaysi
lampochkaning qgarshiligini, L> va Lz lampochkadagi kuchlanishni va ulardagi tok kuchini toping.
Berilgan U=90 V

R1:R2:R I 7
R3=4R 1 2
I=0.5 A ®—
I3
------------------------------------------ 81- rasm
R,Rl, Rz, Rzz?, Uz,UgZ?, |2, 13=?
: R,R : . R,R 4R* 9
Echish: R, =—2-=- , Umumiy qgarshlik R =R 23 __R ==
® R,+R, YA R "R +R,  R+4R 5
Om gonuni |:£:y dan R:5U >-90 —— =100Q, Demak, R1=R>,=R=100 Q, Rs=4R=400 €2,
R 9R 91 9.05
L1 ga tushgan kuchlanish u, = IR =50V, demak U, =U, =U -U, =40V,
=2 _oga, 2% 20 _ggp,
R, 100 R, 400

62. Xonadonda 220 V kuchlanishli tarmoqgqga o'zaro parallel ulangan 4 ta lampochka yonib
turibdi. Ularning qarshiligi mos ravishda 220 Q, 440 €, 550 Q va 880 Q. Lampochkalarning
to'liq garshiligini, har biridan o'tayotgan tok kuchini va ularning birgalikdagi tarmoqdan
olayotgan tok kuchini hisoblang.
Berilgan: U=220 V
R1=2200, R2=440Q, R3=550Q, R;s=880Q

R_'? |1, |2, |3, 14 =7 , 1=?
Echish: Parallel garshliklar £ 1,1 1 1 _'1 1 1 1 43
R R R, R, R, 220 440 550 880 4400
R=102.3 Q, Umumiytok|=2=£=2.15A, |1=B 220 _1a, |2=£=@:0.5A,
R 102.3 R, 220 R, 440
U 220
l,=—=—=04A, |4=£:@:0.25A
R, 550 R, 880

63. Xonadonda 220 V kuchlanishli tarmoqga o'zaro parallel ulangan 6 ta iste'molchi yonib
turibdi. Ularning garshiligi mos ravishda 100 Q, 200 Q, 250 Q, 400 Q, 500 Q va 800 Q.
Iste'molchilarning umumiy garshiligini, har biridan o'tayotgan tok kuchini va ularning
birgalikdagi tarmogdan olayotgan tok kuchini hisoblang.
Berilgan: U=220V
R1=100Q, R>=2009Q, R3=250Q,
R4 =400 Q, Rs=500CQ, Rs=800Q



Echish: Parallel garshliklar

1 1 2,2 20+ 1 1 11,1, 19 R=4040Q, Umumiy tok
R R R, R, R, R, R, 100 200 250 400 500 800 4000

Y20 _gga, 2220 50p, LU 20 55,
R 404 R, 100 R, 100
U 220 U 220 U 220
|, =—=——=1.1A, l,=—=——-=0.88A: | =— =222 _055A:
? R, 200 * R, 250 ‘TR, 400
U 220
R, 500 R, 800

64. Qarshiligi 200 Q va 300 Q bo'lgan ikkita elektr lampochka parallel ulangan. Birinchi
lampochkadagi tok kuchi 0,6 A. Ikkinchi lampochkadagi tok kuchini aniglang.
Berilgan: R1 =200, R>=300Q
I =0.6 A

P =?
Echish: Kuchlanish U= I1R1= 2Rz, 1= 11R1/R»,=0.6*2/3=0.4 A

111 BOB TAKRORLASH UCHUN SAVOL VA MASALALAR

* Elektr tokining bajargan ishi A = [Ut

* Elektr tokining quvvati P = U

« Elektr tok ta'sirida ajralib chigadigan issiglik migdori Q = I?Rt
* 36 V dan yuqori kuchlanish odam organizmi uchun xavfli

1. Zanjirdagi tok kuchi 0,5 A, lampochkadagi kuchlanish 220 V. Shu
lampochka orgali o'tayotgan tok 10 minutda gancha ish bajaradi?
Berilgan: 1=0.5 A
U=220V
t = 10 min = 600 sek
A=?
Echish: A=1Ut=0.5-220-600=66000J=66 kJ
2. Elektr dvigatelga ulangan simdan 1 A tok o'tmoqda, undagi kuchlanish 220 V. Dvigatel 1
minutda gancha ish bajaradi? Dvigatelning f.i.k. 75% ga teng.
Berilgan: I=1 A
u=220 v
t=1min =60 sek
n=0.75
A=?
Echish: A=1Ut=1-220-60=13200J=13.2 kJ, AdA=n,
A=Am=13.2*0.75= 9.9 kJ
3. Cho'ntak fonari lampochkasidagi kuchlanish 4,5 V, tok kuchi 0,1 A bo'lsa, 1 soatda gancha
elektr energiya sarflanadi?
Berilgan: 1=0.1 A
U=45V
t = 1 soat = 3600 sek
E=?
Echish: E=1Ut=0.1*4.5*3600=1620 J = 1.62 kJ



4. Xonadondagi hisoblagich bir oy (30 kun) davomida 50 kW -h elektr energiya sarflanganini
ko'rsatgan. Agar xonadondagi 220 V kuchlanishga ulangan iste'molchilar har kuni bir paytda o'rta
hisobda 8 soatdan yogilgan holatda bo'lsa, iste'molchilar yogilgan paytda xonadon zanjiridan
gancha tok o'tib turgan?
Berilgan: n =30

E =50 kW*h =50000 W*h

Uu=220V

t; = 8 soat

Echish: Ymywmwuii capd sneprusicu E = A= IUt. Bynna t=n*t;, 30 xyH 8 coarnan ToK OKKaH.
Jlemax, |- A __ A _ 50000
Ut Unt, 220-30-8
5. 220 V kuchlanishda 0,25 A tok olib yonayotgan elektr lampochkadagi tokning quvvatini
toping.

Berilgan: U =220V

I1=0.25A
pP=?

Echish: KysBar P=1U =55W.

6. Qarshiligi 20 Q bo'lgan elektr dvigatel 220 V kuchlanishli tarmoqqga ulangan. Elektr
dvigateldan o'tadigan tokning 8 soatda bajaradigan ishini aniglang.

Berilgan: R =20 Q

Uu=220V
t = 8 soat

=0.95A~1A

2 2 %
Echish: bajaradigan ishi A= I2Rt=%= 2220 8 _19.4kw+h

7. 220 V kuchlanish va 5 A tok kuchida ishlayotgan dvigatel quvvatini toping.
Berilgan: U =220V
I=5A
p=?
Echish: Kyssar P=1U =1100W =1.1kW .
8. 220 V kuchlanishda 4 A tok olib ishlaydigan dazmolning quvvatini toping.
Berilgan: U =220V
I=4A

Echish: Kyssar P =1U =880 W =0.88kW.
9. Xonadonda 220 V kuchlanishli tarmoqgga ulangan 100 W li 2 ta, 200 W li 3 ta lampochka, 50
W li muzlatkich, 150 W li televizor, 0,5 kW li dazmol va 1 kW li elektr plita bir vaqtda
ishlamogda. Xonadondagi elektr hisoblagichdan o'tayotgan tok kuchi gancha?
Berilgan: U =220 V
P = (2*100+3*200+50+150+500+1000) W

P 2*100+3*200 +50 +150 + 500 +1000
U 220

Echish: Kysear P=1U, |= =11.4A



10. 220 V kuchlanishli tarmogga 100 W va 200 W quvvatli lampochkalar parallel ulangan.
Lampochkalar orgali o'tuvchi tok kuchini aniglang.
Berilgan: U =220 V

P =100 W
P2 =200 W
l1=?, 12="?
Echish: |1_5=@=0.45A, |2=&=@=0.9A
220 U 220

11. Quvvati 100 va 25 W bo'lgan ikkita elektr lampochka parallel ulanib, 220V kuchlanishli
tarmoqga qo'shilgan. Har bir lampadagi tok kuchini aniglang. Qaysi lampaning cho'g'lanma
tolasida garshilik kattaroqg?

Berilgan: U =220 V

P, =100 W
P, =25 W
Echish: I1=ﬂ=@=0.45A, I2=i=£=0.llA ,
u 220 Uu 220
R=D-220_4g90 , r_Y_220_,44q, Ikkinchisini
I, 045 1, 011

12. Quyidagi maishiy elektr asboblari:
a) 300 W quvvatli dazmol;
b) 60 W quvvatli lampochka;
d) 220 W quvvatli televizor

orqgali o'tadigan tokning 1 soatda bajaradigan ishi gancha pul turishini aniglang. 1 kW- h
ning narxini 60 so'm deb oling.
Berilgan: P1 = 300 W
P, =60 W
P3 =220 W
t=1soat=1h
A=? S=?
Echish: A=Pt=(R+P,+P,)t=580 W-h=0.58 kW-h, S=0.58 * 60 =34.8 so’m
13. Nima uchun elektr plita spiralining ingichkaroq joyi kuchliroq giziydi?
Elektr tok ta'sirida ajralib chigadigan issiglik migdori Q = I°Rt ,
Ingichka joyi garshiligi katta boladi.
14. Qarshiligi 100 Q bo'lgan sim spiraldan 10 A tok o'tmoqda. Shu spiraldan 1 minut davomida
gancha issiqglik ajralib chigadi?
Berilgan: R =100 Q
I=10A
t=1 min = 60 sek
Echish: Q = I°Rt=6*10°J = 0.6 MJ = 600 kJ
15. 220 V kuchlanishli tarmoqqa ulangan 20 Q qarshilikli elektr isitgichdan 1 soatda gancha
issiglik ajralib chigadi?
Berilgan: U =220V
R=20Q
t =1 soat = 3600 sek
Echish: Q= 1?Rt = U%/R =0.87*10" J = 8.7 MJ




16. Tok manbayi zanjiriga ko'ndalang kesimi va uzunligi bir xil bo'lgan aluminiy va xromel sim
ketma-ket ulangan. Ulardan gaysi biri ko'proq qiziydi?

Berilgan: pa = 0.028:10°% Q-m

Pxrom = 1.4-10° Q:m

Echish: Q =I?Rt dan qarshiligi kattasi yani, xromel ko’p qiziydi
17. 220 V kuchlanishli tarmogqga ulangan lampochkadan 0,5 A tok o'tmoqda. Lampochkada tok
bajargan ishning 5% yorug'lik energiyasiga aylanadi. Lampochkadan 1 minut davomida gancha
yorug'lik energiyasi targaladi?

bepunran U =220B

I=05A
n=5% éku 0.05 kucm
t = 60 cex

Q =7

Eunmr: Lampochkada tok bajargan tyna ish A =1Ut=0.5-220-60=6.6 Kxx ra TeHT.
Goiipamu i A, =17 A =0.05-6.6=0.3 Kox= 330 x épyriukka aitnanamu.

18. 220 V kuchlanishli tarmogqga ulangan, garshiligi 100 Q bo'lgan elektr choynakda 20 minut
davomida gancha issiqlik migdori ajralib chigadi? Shu vaqt ichida choynakdagi 20°C
temperaturali suv gaynagan bo'lsa, suvning massasi gancha bo'ladi?
bepunran U =220 B
R= 100 Q
Ti= 20°C=293K
T,=100°C=373K  suvni gaynash temperaturasi
¢ = 4180 J/(kg*K) suvni solishtirma issiglik sigimi
t =20 min = 1200 cex
Q=? m=?
Euuw: Q =1°Rt = Ut/R =580 kJ, Bu suvga berlgan issiqlik miqdori bo’lib,
Q=cm(T- T1), dan suv massasi m=Q/[c(T2-T1)]=1.7 kg
19. 4,4 kW quvvatli elektr isitgich 220 V kuchlanishli tarmogqga ulangan. Undan gancha tok
o'tadi? Elektr isitgich va 200 W quvvatli elektr lampochka bir vaqtda yoqib qo'yilgan bo'lsa,
elektr isitgichda lampochkaga nisbatan necha marta ko'p elektr energiya sarflanadi?
bepunran P = 4.4 KW = 4400 W

U=220B
P1 =200 W
|:?,A/A1:?

Eaumr: 1=P/U=20 A, AJ/A:=Pt/Pit = P/P; =22 marta
20. Dazmolning spirali ko'ndalang kesimi yuzi 0,2 mm? va uzunligi 2,5 m li xromeldan
tayyorlangan. Dazmol 220 V ga mo'ljallangan bo'lsa, uning quvvati ganchaga teng?
Bepuiran S =0.2 mm?=2*10"m?, 1=25m,
U=220B
px =1.4.10°Q:m
P=?
2 2 2 -7
U' va R=p 1 lardan, p=Y _US _220 '%6'10
S R pl 14.107.-25
21. 220 V ga mo'ljallangan elektr choynakning quvvati 1 kW ga teng. Choynak tarmoqga
ulanganda undan gancha tok o'tadi va uning elektr garshiligi ganchaga teng?
bepunran U =220B

Euunt: p-ju= =2765.7W =~ 2.8 kW




P=1kw=103W
=?,R=?
Eunm: P=1U, dan 1=P/U=45A, R=U/1=489Q
22. Elektr payvandlashda elektrod bilan payvand gilinayotgan metall orasidagi kuchlanish 100
V ga teng bo'lib, payvand paytida elektrodda 40 A tok oqib o'tadi. Elektr payvandlash asbobining
quvvatini aniglang.
bepunran U =100 V
=40 A
P=7?
Eupm: P=1U=4kW
23. Xonadon elektr zanjiri ko'ndalang kesimining yuzi 1 mm? bo'lgan mis sim orqgali 220 V
kuchlanishli elektr tarmoqga ulangan. Agar xonadonda 4 ta 100 W quvvatli lampochka, 80 W
quvvatli muzlatkich, 200 W quvvatli televizor va 1 kW quvvatli dazmol elektr zanjirga bir vagtda
ulangan bo'lsa, bunday ko'ndalang kesimli mis simdan gancha tok o'tadi? Bunday holatda mis sim
bardosh bera oladimi?

mis va aluminiy uchun eng katta tok kuchi

Bepunran S =1 mm?

s, I A s, I, A
U=220B mm? | mis |aluminiy | mm? |mis | aluminiy
P1=4*100 W 05 | 4 3 4 | 20| 15
P,=80W 1 6 45 |10 | 31| 25
P, = 200 W 15 |1 7 16 | 43| 35
P, = 1000 W 2,5 |15 | 11 |25 | 75| 60

| =7

Eunm: Asboblar to’la quvvati P=1680 W, [=P/U=7.6 A.
Jadvaldan, ko'ndalang kesimining yuzi 1 mm? bo'lgan mis sim orgali o’tadigan maksimal tok
kuchi 6 A bol’gani uchun, 7.6 A tokka xonadagi sim bardosh bera olmaydi.
24. Xonadon elektr zanjiriga 3 ta 100 W quvvatli, 1 ta 200 W quvvatli lampochkalar, 100 W
quvvatli muzlatkich, 200 W quvvatli televizor, 1 KW quvvatli dazmol, 1,5 kW quvvatli elektr
isitgich bir vagtda ulanishi mumkin. Shunday quvvatli elektr asboblar oladigan tok kuchiga
bardosh berishi uchun tarmogqga ulanadigan aluminiy simning ko'ndalang kesimi yuzasi kamida
gancha bo'lishi kerak?

bepwiran U=220B , Alumin

P1=3*100 W
P2 =200 W
Ps =100 W
Ps=200 W
Ps = 1000 W
Ps = 1500 W
=7, S=?

Eunmn: Asboblar to’la quvvati P=3300 W, bu I=P/U=15 A tok otish kerak degani.
Jadvaldan, bunday tokli alyumin uchun ko'ndalang kesim yuzi 4 mm? bolish kerak
25. 220 V kuchlanishga mo'ljallangan 200 W quvvatli televizorga go'yilgan eruvchan
saglagichga 1 A deb yozilgan. Ba'zida tarmoqdagi kuchlanish 220 V dan ortib ketadi?
Tarmogdagi kuchlanish ganchaga yetganda eruvchan saglagich erib ketadi?
bepunran U = 220 B
| =1A



P=200W
Umax = ?
Eunmn: P -xyBBaT/i acOOOHMHT cakyiarnyu | —TOK Kyudura yujaca, yHra 6epuil MyMKHH
Oynran makcuman Kywianui Umax=P/l =200 B .
26. Cho'ntak fonari lampochkasiga 3,5 V, 0,28 A deb yozilgan. Ish rejimidagi garshilik va
iste'mol gilinadigan quvvatni toping.
bepunran U =3.5B
| =0.28 A
R=7,P=?
Eunmr: R=U/1=12.5Q, P=1U=0.98 W
27. 220 V kuchlanishga mo'ljallangan elektr plitada ikkita spiral bo'lib, ish rejimida har birining
qarshiligi 80,7 Q ga teng. Tarmoqqa uzgich-ulagich yordamida bitta spiralni, ikkala spiralni
ketma-ket yoki parallel holda ulash mumkin. Har gaysi hol uchun quvvat gancha bo'lishini
toping.
bepunran U =220 B
R1=80.7 Q
Pi=?,Pk=? ,Pp="?
Eunm: P=IU=U?%R, Ru=2R:=161.4Q, Rux=R1/2=40.35Q,
P1=U% R1=599.7 W = 600 W,
Pi=U%/Rik=299.8 W = 300 W,
Por =U%Rp=1199.5 W = 1200 W,
28. Cho'g'lanma lampa tolasi sirtidan materialning bug'lanishi va changlanishi tufayli u
ingichkalashib goladi. Bu iste'mol gilinadigan quvvatga gqanday ta'sir ko'rsatadi?
Ingichkalashish garshilikni ortishiga olib keladi, natijada tok kamayib, quvvat kamayadi
P=1U=U%R.
29. Nima uchun elektr gizdirgich asboblarning spirallari solishtirma garshiligi katta bo'lgan
materialdan gilinadi?
Asbobning o'lchamlarini kattalashtirmay quvvatni cheklash uchun.
30. Nega 40W va 100W quvvatli ikki lampochkani ketma-ket ulaganda birinchisi ancha ravshan
yonadi?
40 W quvvatli lampochkaning garshiligi katta, ketma-ket ulashda esa ajraladigan quvvat
(yorug’lik) zanjir gqismining garshiligiga to'g'ri proporsional.
31. Elektr plita tuzatilayotganda spirali dastlabki uzunligining 0,1 ulushiga kaltalashtirildi. Bunda
plitaning quvvati necha marta o'zgargan?
bepunran 11 =1-0.11=0.9*
P./P =?
Euum: Uzunlik gisgarsa, garshlik kamayadi. Yani, P=1U= U%R = SU?pl, quvvat ortadi:
P1/P =I/l1 = 10/9=1.1 marta ortadi.



1V BOBNI TAKRORLASH UCHUN SAVOL VA MASALALAR
Faradeyning birinchi qonuni
Elektroliz vaqtida elektrodlarda ajralib chiggan moddaning massasi
elektrolitdan o‘tgan zaryadning miqdoriga to'g'ri proporsionaldir.
= kq. g = 1IArs m=kiat,

bunda, m — ajralib chiggan moddaning massasi; ¢ — zaryad migdori,
k -moddaning elektrokimyoviy ekvivalenti

modda k, mg/C
kumush 1,118

xlor 0,367 mg/C.
mis 0,328 mg/C
nikel 0,304 mg/C

aluminiy | 0.094 ma/C

Xromel (Cr*)  k=0.18 mg/C

FARADEYNING IKKINCHI QONUNI

Moana Monsap macca
Elektroliz vaqtida elektrolitda ajralib chigadigan moddaning massasi Manekyna M =rp /mMon
shu moddaning molyar massasiga, tok kuchiga hamda vaqtga to‘g‘ri Boaopoa H, 2
proporsional, valentligiga esa teskari proporsionaldir. Asor N, 28
Kuenopoa Oz 32
At M . 1M 1M
m= - A voki m=-— IAt k= Tz Kop6. AHr CO2 44
CHa 16
M molyar massa Yrnepoqg C 12
Avogadro doimiysi (N = 6,02 - 102 mol™") [Ie“"ﬁ :e ;U
PO eoH [
F=eN, — Faradey doimiysi, F = 96500 C/mol Cys H,0 18
Z -ion valentligi: Harpwia Na 23 2=1
Na™ ioni uchun Z = 1, Cu®" uchun Z = 2, AP’ uchun Z = 3 Muc Cu 63.5 =2
k- moddaning elektrokimyoviy ekvivalenti Kymyw . Ag 107.87  Z=1
AnoMuHuA 27 Z=3

* Elektroliz yordamida mis, aluminiy, magniy, natriy, kaliy, kalsiy kabi metallar ajratib olinadi.
* Elektrolizdan foydalanib, buyumlarning sirtini qiyin oksilanadigan metallar bilan qoplash
galvanostegiya deb

ataladi.
* Shakl hosil qilish uchun buyumlar sirtiga elektrolitik usulda metall yugurtirish galvanoplastika
deb ataladi.
» Gaz orqali elektr toki o'tishi jarayoni gaz razryadi deb ataladi.
» lonizator ta'siri to'xtatilishi bilan to'xtaydigan razryad nomustagil razryad deb ataladi.
* lonizator ta'siri to'xtatilganda ham davom etaveradigan razryad mustaqil razryad deb ataladi.
* Elektrodlarning uchlarini bir-biriga tekkizib, biroz uzoglashtirilganda, ularning uchlari orasida
elektr yoy

razryadi hosil bo'ladi. Undan projektorlarda, mayoqlarda, metallarni eritish, turli gotishmalar
olishda

foydalaniladi.
* Elektrodlardagi kuchlanish ma'lum katta qiymatga yetganda ular orasida chagnash - uchqun
razryad hosil

bo'ladi. U fotoapparatlarda, metallarni teshishda foydalaniladi.
» Siyraklashtirilgan gazda miltillama razryad hosil bo'ladi. Undan sovuq (kunduzgi) lampalarda
foydalaniladi.

1. Mis kuporosi eritmasi orgali tok o'tayotganda plastinkalardan birida sof mis ajralib chigadi.
Mis simdan tok o'tayotganda esa mis ajralmaydi. Nima uchun?
Mis simdan tokni erkin elektronlar tashiydi. Mis kuporosi eritmasida esa mis ioni ajrab chigadi



2. Katodda sof kumush ajratish uchun kumush nitrat eritmasi orqali tok o'tkazilmogda. Bunda
eritmada ganday hodisalar yuz beradi? Katodda kumush ajralib chigish jarayonini ganday
tezlashtirish mumkin?
Elektroliz hodisasi yuz beradi, Kuchlanish oshirilib tok ko’paytrilsa kumush ajralib chiqishi
tezlashadi
3. Tok manbaidagi mis kuporosining eritmasi orgali 500 C migdordagi zaryadli ionlar o'tgan.
Qoplamalardagi kuchlanish 2 V bo'lsa, tok gancha ish bajargan?
Berilgan: g =500 C
u=2v
A=?
Echish: A=qU=1 kJ
6. Mis kuporosining suvdagi eritmasidan iborat bo'lgan elektrolitdan 40 C zaryad o'tdi.
Elektrolitga botirilgan katodda gancha migdorda mis yig'ilgan?
Berilgan: q=40C
k=0.328 mg/C misni elektroxim. ekvival.
m="?
Echish: m=gk=13.12 mg
7. Elektroliz vaqtida katodda 25 mg migdorda mis yig'ilishi uchun elektrolitdan gancha zaryad
o'tishi kerak?
Berilgan: m =25 mg
k=0.328 mg/C misni elektroxim. ekvival.

q=?
Echish: m=gk, g=m/k=76.2 C
8. 2 soat davom etgan elektrolizda katodda 40 mg nikel yig'ildi. Elektroliz vaqgtida elektrolitdan
o'tgan tok kuchini toping.
Berilgan: dt =2 soat = 2*3600 sek = 7200 sek
m =40 mg
k=0.304 mg/C Nikelni elektroxim. ekvival.

1=?
Echish: m=k*I*dt, I=m/(k*dt)=0.018 A=18 mA
10. Misning elektrokimyoviy ekvivalentini aniglashga doir tajriba o'tkazishda quyidagi
ma'lumotlar olindi: tok o'tib turish vaqti 20 minut, tok kuchi 0,5 A, katodning tajribagacha
bo'lgan massasi 70,4 g, tajribadan keyingi massasi 70,58 g. Bu ma'lumotlarga ko'ra, misning
elektrokimyoviy ekvivalenti uchun ganday giymat olingan?
Berilgan: dt = 20 min = 1200 sek
I=05A
m;=70.4 g =70400 mg
m»=70.58 g = 70580 mg
k="7?
Echish: m= m; - m=kldt, bundan, k=(m2— m)/(1*dt)=180/600=0.3 mg/C
11. Nikel tuzi bilan to'ldirilgan vanna ketma-ket ulandi. Zanjir uzilgandan keyin birinchi vannada
10 g nikel ajraldi. Ikkinchi vannada gancha xrom ajraldi?
Berilgan: m;=10g
k1=0.304 mg/C, Nikel
k2=0.18 mg/C  xromel (Cr3*)



my="?
Echish: m=kldt, ketma ket ulashda dt vaqtda bir xil tok o’tgani uchun mi= ki* Idt, mz=
ko* 1dt, bundan, ma/mi=Kko/k1, mz = mz ko/ky = 10*180/304=6 mg
12. Faradey doimiysini bilgan holda hamda kimyoviy elementlar davriy sistemasidan foydalanib,
2 va 4 valentli galayning elektrokimyoviy ekvivalentini toping.
Berilgan: F =96500 C/mol
Z=2, Z=4, qalay

M =119, galay
kzz?, k4:?
. 1 119
Echish: k= IM -1 M9 _400062¢C =0.62mygC, k, =——— == =0.00031gC =0.31myC
K= E 7"~ 96500 2 9 MYC % = 96500 4 9 9

13. Kumushning elektrokimyoviy ekvivalentini bilgan holda, oltinning elektrokimyoviy
ekvivalentini hisoblab toping.
Berilgan: Z: =1, M:1=108, ki1=1.118 mg/C, kumush

Z>=3, M2=197, oltin
ko=7?
Echish: k= 2M, &, =2 Mz pylarnisbatidan, *e_M2Z 1971 ¢ demak,
F Z, Fz, kk M, 2z, 108 3

k,=0.6xk, =0.68 mg/C . Shu to’g’ri. Kitobdagijavob noto’g’ri.
14. Elektrolit sifatida AgNOa eritmasidan foydalanilgan. Kumushning elektrokimyoviy
ekvivalentini aniglang.
Berilgan: Z=1, M =108 kumush
F =96500 C/mol

k="?
Echish: k=2M__1 108, 01119kgC =1.119mgC .
FZ 96500 1

15. Elektroliz jarayonida AgNOs eritmasidan foydalanilgan. Elektrolitdan 2 soat davomida 1 A
tok o'tib turgan bo'lsa, katodda gancha kumush ajralib chiggan?
Berilgan: k =1.118 mg/C  kumush
dt = 2 soat = 7200 sek
I=1A
m=7?
Echish: m=kldt=1.118*1*7200 = 8049.6 mg=8g
16. Elektrolit vannalar ketma-ket qilib ulanganda, katodlarda ajralgan uch valentli temir va ikki
valentli magniy massalarini taggoslang.
Berilgan: Mi: =56, Z=3 temir
M, =24, Z=2 magniy

mi/ my=7?
Echish: Faradey 2-gonunidan: m, =é%m, m, =Mz z¢, Zanjrdagi tok va o’tish vaqti bitta
1 F ZZ

IAt, demak, M _MiZ, 56 2_, ¢
m, M,Z 243



17. Aluminiyni elektrolitik usulda olishda 40 kA tok kuchida 5 V kuchlanish ostida ishlaydigan
vannadan foydalaniladi. 1 t aluminiy olish uchun gancha vaqt kerak va bunda gancha energiya
sarf bo'ladi?

Berilgan: | =40 kA=4*10* A

Uu=5V

m =1t=1000 kg =1000000 g = 1000000000 mg = 10° mg
k =0.094 mg/C , alumin

dt="7?

Echish: Faradey 1-gonuni m=kldt dan dt=m/(kl)= 10°%(0.094*4*10%)=0.000265957*10°
sek=73.9 soat= 3.1sutka , Sarf energiyasi E = IUdt = 4*10**5*73.9 = 1478*10* W*h = 15
MW*h
18. Elektrolitik yo'l bilan bir xil massali aluminiy va mis olishga sarf bo'ladigan elektr energiya
sarflarini solishtiring. Vannadagi kuchlanish normaga ko'ra aluminiy olishda misni tozalashdagi
kuchlanishdan 14 marta katta.

Berilgan: my=m;

Ui/ Uz=14
ki =0.094 mg/C, alumin
ko = 0.328 mg/C,  mis

E1 / E,=?

Echish: E;=U; lidt;, hdti =mu/kis, Ei1=Uimi/k:

E,=U lodty, lodtz =mao/ka, E2= U2 ma/ ko, mi=m
Ei/BE2=Urmiko/Usmaki=Ui ko / Uz ki = 14 Kol ki = 14*328/94 = 48.85 = 49 marta
19. Elektrolitik vannadagi kuchlanish texnika normalariga ko'ra 0,4 V ga teng bo'lsa, 1t misni
tozalash uchun gancha energiya sarf bo'ladi?
Berilgan: U=04V
m = 1t = 1000 000 000 g= 10° mg
k = 0.328 mg/C

Echish: E=U Idt, Idt=m/k , E=Um/k=0.4%10°0.328 = 330 kW-h
20. Agar ionlagich har sekundda 1 sm?® da 10° juft ion hosil gilsa va ikkita yassi parallel elektrod
har birining yuzi 100 sm? dan hamda ular orasidagi masofa 5 sm bo'lsa, nomustaqil gaz
razryadda to'yinish tokining kuchi ganday o'zgaradi?
Berilgan: t =1 sek
n=10"sm3
S = 1sm?
h=5sm

Ge=1,6-10"°C

| =72

Echish: 1=g/t, q=0ge*n*V, V=S*h, 1=1.6-10"1°*10°*5=28-101°=80-10°=80 nA
V BOB TAKRORLASH UCHUN SAVOL VA MASALALAR

1. Magnit yordamida temir kukunlarini mis kukunlaridan ganday ajratib olish mumkin? Ular
nima uchun ajraladi?



Temir — ferromagnetik bo’lib magnitga tortiladi, Mis esa , aksincha diamagnetik bo’lib
magnitdan gochadi
2. Ikkita po'lat ninadan biri magnitlangan. Ixtiyoringizda shu ninalardan boshga hech narsa
bo'Imasa, ninalardan gaysi biri magnitlanganligini ganday bilish mumkin?
Erkin holda ipga gorizontal ravishda osib go'yilgan magnitlangan nina qutblari Yerning
shimol va janub tomonlarini ko'rsatadi
3. Agar shu ninalar suv yuzida suzib yurgan po'kaklarning ustiga qo'yilsa, ganday vaziyat oladi?
Magnitlangan nina qutblari Yerning shimol va janub tomonlarini ko'rsatadi — kompas kabi
4. Agar kompasga magnit yaginlashtirilsa, kompas strelkasi 0'zining dastlabki vaziyatidan og'adi.
Shu kompasga temir brusok yoki mis brusok yaginlashtirilsa, strelka og'adimi?
Kompas strelkasi magnit bo’lib, temir magnitga tortilishi, mis esa , aksincha magnitdan
gochishi tufayli, kompas strelkasi og’adi
5. Bir tomonga yo'nalgan parallel toklar bir-birini tortishini, garama-garshi tomonlarga yo'nalgan
parallel toklar esa bir-biridan itarilishini parma goidasi va chap qo'l qoidasidan foydalanib
ko'rsating.

6. 176- rasmda ko'rsatilgan yo'nalishda tok o'tib turgan
konturning ichidagi magnit strelka gaysi yo'nalishda S N
buriladi? o7

Magnit strelkasining N qutbi chizma tekisligining orga 176- rasm

tomoniga yo'nalgan.

7. Doiraviy sim o'rami tok keltiruvchi simlarda erkin osilib turibdi. O'ramdan 177-rasmda
ko'rsatilgan yo'nalishda tok o'tmogda. Agar o'ram oldida to'g'ri magnit:

a) janubiy qutbini o'ramga garatib;

b) shimoliy qutbini o'ramga garatib;

d) o'ram tekisligiga parallel ravishda janubiy qutbini 0'ng tomonga qaratib joylashtirilsa,
o'ram ganday harakat giladi?

1 T
a) Magnitdan qochadi;
b) tortiladi;
d) o'ram o'ng tomoni bilan bizga tomon buriladi va tortiladi. 177- rasm
8. Aylana shaklidagi A o'tkazgich mahkamlab qo'yilgan. Aylana shaklidagi

B o'tkazgich esa, 0'q atrofida aylana oladi (178- rasm). Agar
o'tkazgichlardan rasmda ko'rsatilgan yo'nalishlarda tok o'tkazilsa, B o'tkazgich ganday
joylashadi?

Tekisliklar mos tushadigan, toklar esa bir xil yo'naladigan



9. 179- rasmda ko'rsatilgan o'zaro ta'sir kuzatilishi uchun solenoidni ta'minlayotgan tok
manbayining qutblariga «+» va «—» ishoralarni qo'ying.

bo'lib buriladi.

«+» o'ngda.

10. 180- rasmda magnit maydonning tok bilan o'zaro

Z

ta'sirlari

ko'rsatilgan. Keltirilgan har bir hol uchun masala shartini davom ettriring va yeching.

L

-

-
- {518
5TB 4._ 7FL'_T]

F S

11. 181- rasmda 180- rasm
magnit qutblarining joylashishini aniglang.

Qutblarning ganday joylashganligini aniglash magnit
ta'sirida tokli o'tkazgichning gaysi tomonga harakat

gilganligiga bog'lig. Tokli o'tkazgich chizma tekisligining

tomoniga harakatlangan bo'lsa, yuqoridagisi S qutb,
pastdagisi N qutb.

Tokli o'tkazgich chizma tekisligining orga tomoniga
harakatlangan bo'lsa, yugoridagisi N qutb, pastdagisi S

X X X X

X X X X

179- rasm
X X
IX X
X _ X
B
X X
@ ®
® @
L N
B
® @ .
keltirilgan
B

181- rasm

qutb.

VI BOBNI TAKRORLASH UCHUN SAVOL VA MASALALAR

1. 205- rasmda elektromagnit induksiyaning turli hollari kelirilgan. Har bir hol uchun masala

shartini davom ettiring va ularni yeching.

205- rasm

2. Bir jinsli magnit maydonda turgan sim halga:
a) ilgari lanma harakatlantirib ko'chirilsa;

maydon

old



b) halga tekisligiga perpendikular bo'lib, markazi orgali o'tuvchi o'q atrofida aylantirilsa;
d) halga tekisligida yotuvchi o'q atrofida aylantirilsa, unda induksion tok paydo bo'ladimi?

a) Bo'lmaydi; b) bo'lmaydi; d) aylanish o'qi induksiya chiziglariga parallel bo'Imagan hollarda
bo'ladi.
3. A o'ramning elektr zanjiridagi kalit ulanganda va uzilganda B o'ramda vujudga keladigan
induksion tokning yo'nalishini toping (206- rasm). Kalit ulangan holatda reostatning sirpanuvchi
kontaktini 0'ngga va chapga surganda hosil bo'ladigan induksion tokning yo'nalishi ganday
bo'lishini ham ko'rsating.

Kalit ulanganda - soat strelkasi harakatiga garshi; A\
kalit uzilganda - soat strelkasi bo'yicha. K
Reostatning sirpanuvchi kontaktini 0'ngga surganda - soat strelkasi
bo'yicha, chapga surganda - soat strelkasi harakatiga garshi. .
4. Agar ikkita galvanometrning klemmalarini simlar bilan ulasak va 206- rasm

asboblardan birini chayqaltirib strelkasini tebrantirsak, ikkinchi asbobning strelkasi ham tebrana
boshlaydi. Buning sababi nimada?
Galvanometr yakori magnit maydonida tebranib induksion tok xosil giladi, but ok

ikkinchisiga uzatiladi
6. Tramvay haydovchisi dvigatelni kontakt tarmoqgdan uzib (207- rasm), uni generator

rejimiga o'tkazganda (elektr zanjir sxemasidagi kalit 1 vaziyatdan 2 vaziyatga

o'tkaziladi) tramvayning tormozlanish prinsipini tushuntiring. Tramvayning tezlanishi

(tormozlanish jadalligi):
tramvayning muayyan harakatlanish tezligida yuklanish kattaligiga (rezistorning

garshiligiga);
b) muayyan nagruz kada tramvayning tezligiga ganday bog'liq?

Qarshilik kichik bo'lganda va tezlik katta bo'lganda tezlanish katta.

2 1
207- rasm

7. Generator statori 8 chulg'amli bo'lsa, 50Hz chastotali elektr tokini hosil gilish uchun rotor
minutiga necha marta aylantirilishi kerak?

Berilgan: vt =50 Hz AJIEKTP TOKU 4aCTOTACH
n=238ra yyJramiap COHU
v =72 poTop "yacToTacH ( BaKT OMpJI. alilaHUIIIApU COHU )

Egwpmr: Vt HaCTOTAJIHX y3rapyBUaH TOK XOCHWJI KMJIMII YUYH CTAaTCPpHHU dyJIraMjiapyu COHH N ta
OyJraH reHepaTOPHHU POTOP YacTOTacH v Kyhaaruda v = vi/ n=50/8 = 6,25 /cex = 373 /min.
8. Generator rotori minutiga 150 marta aylanmoqda. 50 Hz chastotali elektr tokini hosil gilish
uchun statordagi chulg'amlar soni nechta bo'lishi kerak?

Berilgan: vt =50 Hz AJIEKTP TOKH 4aCTOTACH
v_=150/min =150/60=15/6 /sek
n=>72

Egpmr: Vt HaCTOTAJIHX y3rapyB4iaH TOK XOCHJI KMJIMII YUYH CTaTCPpHHU dyJIraMjiapyu COHH N ta
OyJrad reHepaTOPHHU POTOP YacToTacu v Kyiaarnda v = v¢/ n. Bundan, n = w/v =50%6/15 =
20 ta
9. Ishlab chiqgarilayotgan elektr toki kuchlanishining maksimal giymati 250 V bo'lsa, uning ta'sir
giymati gancha bo'ladi?



bepunran Um =250 B

Ui="?
Eunimn: V3rapyBuaH TOKJa KyWwIaHUIIHUHT acOoOnapra Tabcup kuiMatu Uy - yHUHT Makcumal
xuitmati Um s /2 Mapra kuunk 6ynagu. Jlemak, U, =U, / J2. U, =250/ J2 =171V
10. 220 V kuchlanishli tarmoqga ulangan transformatorning birlamchi chulg'amidagi o'ramlar
soni 80 ta bo'lsa, o'ramlar soni 16 ta bo'lgan ikkilamchi chulg'amda ganday kuchlanishdagi tok
hosil bo'ladi? Bunday transformator yuksaltiruvchi bo'ladimi yoki pasaytiruvchimi?
bepwiran Ui =220 B

ny = 80
n.= 16

Eunm: Yynrammapnara ypamiaap COHM HECOATH - ylapaard Ky4IlaHWIUIap HUCOaTUra TEHT
U,/U;=n,/n,. Bynnan, u,=u,™ =220.16/80=44B8.  pasaytiruvchi
n

1

11. 220 V kuchlanishli tarmogqga ulangan transformatorning birlamchi chulg'amidagi o'ramlar
soni 60 ta bo'lsa, ikkilamchi chulg'amida 880 V li kuchlanishni hosil gilish uchun undagi o'ramlar
soni nechta bo'lishi kerak? Bunday transformator yuksaltiruvchi bo'ladimi yoki pasaytiruvchimi?
bepunran U; =220 B

n1 =60

U,=880B

np=?
Eunm: Yynramnapaaru ypamiap COHU HUCOATH - ylapAaru Ky4jJaHuIiap Hucobatura TEHT

U,/U;, =n,/n,. Bynnan, n, = nl% —60-880/220=240. Yuksaltiruvchi

12. Quvvati 30 W bo'lgan va 9 V kuchlanishda ishlaydigan elektr ustara ichidagi
transformatorning birlamchi chulg'ami 220 V kuchlanishli tarmogqga ulangan. Agar
transformatorning birlamchi chulg'amidagi o'ramlar soni 220 ta bo'lsa, ikkilamchi chulg'amidagi
o'ramlar sonini hamda ustara ishlab turgan paytda har bir chulg'amdan o'tadigan tok kuchini
aniglang. Transformator foydali ish koeffitsienti 80% ga teng.
bepunran P> =30 W

Ui =220B

ny =220

U,=9B

n =80 % = 0.8 foiz

n= ?, 11=7, 1,=?

Eunm: Yynramnapaaru ypamiap COHU HUCOATH - yJapJard Ky4iaHHUIIap HUCOaTUIra TEHT

U,/U,=n,/n. Bbyunan, n, = nl% =220-9/220=9. doydali ish koeffitsienti »=P,/F,.

1
Bynnan, P, =P,/n=30/0.8=375W . |=R/U, =37.5/220=0.17A,
| =PR,/U,=30/9=3.3A
13. Pasaytiruvchi transformator birlamchi chulg'amidagi 4,4 kV kuchlanishni ikkilamchi
chulg'amida 220 V kuchlanishga o'zgartirib bermoqgda. Bu transformatorning gaysi chulg'amida
o'ramlar soni ko'p va necha marta?
bepunran U =4.4 xB =4400 B
U,=220B



ni/nz = ?
Euum: Yynrammapaaru ypamiap COHU HUCOATH - yhapJard Ky4IlaHHUIILIap HUCOATUTa TEHT
n/n,=U,/U, =20. Bupuaum uynramaa 20 MapTa Kym
14. Shaharchadagi aholining iste'moli uchun 440 MW quvvatli elektrostansiya zarur bo'ladi.
Agar uzatish tarmog'idagi kuchlanish 800 kV bo'lsa, undan gancha tok o'tadi? Uzatish
tarmog'idagi kuchlanish 220 V bo'lgan tagdirda-chi?
Bepunran P =440 MBarr = 44 * 10’ W

U =800kB=8*10°V

U1=220B

=2 11=7?
Eunm: P=1U, 1=P/U=44-10"/8-10°=550 A, 1,=P/U,=44-10"/220=2-10° A=2MA
15. 80 MW quvvat oladigan iste'molchilarga elektr energiya 150 km masofadan ko'ndalang
kesim yuzi 75 mm? bo'lgan aluminiy sim orqali uzatilmogda. Uzatish tarmog'idagi kuchlanish
800 kV bo'lganda 1 minutda simlardan gancha issiglik ajralib chigadi? Uzatish tarmog'idagi
kuchlanish 220 V bo'lganda-chi?
Bepunran P =80 Maatr = 80 -10° Barr

| =150 km = 15-10* m

S =75mm? =75-10° m?

p=2810° Qm

U=800kVv=8-10°V, U;=220V

t=1 muH = 60 cex

Q=? Qi=?
Eunm: bapuya cum kapmwmnuru R = pé =28.10"° 7155 118_46 =560. | =P/U=100A,
I, =P/U,=0.36-10°A, Q=1%Rt=10"*56*60=33.6 M~ 34 Mx ,
Q, = I/Rt =36°*10° *56*60 = 435436 - 10° = 4.4-10"* x

16. 250 kV kuchlanishli elektr toki pasaytiruvchi yordamchi stansiyalarda uch bosgichda
pasaytirilib, so'ngra iste'molchilarga uzatiladi. 1- bosgichda 25 kV ga, 2-bosqgichda 2 kV ga va 3-
bosgichda 220 V ga pasaytiriladi. Har bir bosgichda pasaytiruvchi transformatorning birlamchi va
ikkilamchi chulg'amlaridagi o'ramlar soni nisbati ganday bo'ladi?
Bepunran U =250 kvV= 25.10*V

Ui= 25kVv=25.10V

U= 2kv= 2103V

Uz =220V

n'm,=?, n/n,=?, n,/n;=?

Euuw: Yynrammapaaru ypamiap COHU HUCOATH - yiapaard Ky4wIlaHUIILIap HUCOAaTUra TeHT
n/n=U/U, =10, n/n,=U,/U,=125, n,/n,=U,/U,~9.1,






