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Hoere Jerpod NHeords ol BHE K FPEATTO. SIS BA0HS $oer0, BPES Foero
odowro. B Jeraw 583 E |, E, eddowro.

He20 17.23 & 5500508, Hh & K|, 1 00k 3 580 dare B, $OAS sne0ds Sord.
B8 00D DNO0IEY, 82 8K Joad edhrHHotr DB Soded Do Sob. snévo E awg)

dzee, E, E, foére doree Bo& QEPIP Horred HBoBod. (BENE SoHhod Do To%).
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@"6&){3@3?«‘5)3&063 e Y, dothsd 38 Ho&Hos HotHhD Eéﬁ)b)ocﬁzéaé)oé, & AY =1 Sechos® 20
& K, 2 $08c5» 3 D880 dore E, 8OAS soérdy Board. Y, zﬁcg K0Hod Dot é@aotﬁ:ﬁ:é)oé,
PED AY, =1,

D0 17.23 : Botd oere dwraw K, E, o Peymrdd Sodcho.
BB Jr@eR) ©kHdsod,
E, =k, 60 E, =kl
28)% k 036 AB 84 Soad FEYCHS $8EHo (Potential grandient)
3 H&nE8ere Kod),
1l
E_ = 1_ ....... (17.30)

2 2

17.8.4 2.8 Hoéo @oéa&sséo é:é:%sg,ééo

oeren IPEr DS DarEIB 8o Beor@add, & A8%o Ferdnor @8 Kyejore
$0e00BR 1K SEHBTD. BII @ 060 oSBT Wotrd. BE &0 HOSTEBO P GEPEHE
&0e008. ST $r0 TS0 [BH0E® LwodS Hede T30 2, DoBe iy Krdo o, @é}g&&%ﬁééo
PSS e SErBHE Sotnod.

B FPBYCTEOBD GHTPACY §0e0 BoBBB0k BHIFS JGPdo BeokoHomro. o
E, 89A% $oéo @oéé@&Sséo r ééﬁs&écs"&% OIS Heaied) Heo 17.24 & Srdowro.
$erR8 Voo Ao 1 R, a8 & K| & 800, (@068 $ouhod® (@rards o, &
K, B@P@;&S o0 gotrow. & K 9 drchres, &5 AB fHowe 8)65)235 I ($5858r0E5E0 0&en oo,
& K, 2 889 400 rrerymrabed &8 oam) opdsso s 8 2 $daren Txsm. o E,
&, Y, Dothsdy zscg L[0&Hod Hothd Eﬁ&goé:ﬁ)é:oé, AY =1, o5

E =kl (17.31a)
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S0 17.24 : oo wod8iso 868H5K0

SoHzed K, &9 $oToJes300. 82 S oo &8¢ o8 5580 VEYHH0H. oo E sedeeorw,
Socho E RK E| &1 DS (D8P0 wddomro. &ad Acho [Bsedo,

__E
R+r

I

BB 1§00 @oé@cﬁséo. 0820 B 56&55 fb"é_;iéi)apfoé B Vs

E, 808, I;r ®od S5 Hobd @ ©go. V, Deodd

Vl:IlR:( E )R
R+r

©H PBYCHS B V,, PEYAErDLt: S i, s Harsro 1 6% dendod Sty ooone
Jo&Hodo ©HHod. Y, Hothy) ESCCS) LD0&H0d Dot zﬁﬁ)z)ocﬁzéaé)oé,

AY,=1. e
v,=kl, L (17.31 b)

BE8semen (17.31 a, b) o SHEPACD

E_I_I_R+r
vV, 1, R
11
S r=R T e (17.32)
2

R,1,1 Denden 8&’)'(5_\2, I endd Yoedforre éé}‘é’s&éxﬁ;}

1?71 2
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aTPRSe 17.10 : PBCTeS &1 &°KH Sm. Q) &8 Daeer (e.m.f.) SOAS &8 508 BOF.
BAcHS Foerds &y Hothsh 100 cm G HNod. &K LD Tm wawd, g DothHd 3;260 s
3H0ENOH.

PGS+ emgeod Dera E Ssegg wHBHomro. Sm PEHH FEJYCHS I8E0,

k,=—=Vm™
5

BRI B LD Tm wowd, FBYS IBEH0,

k, = EVm_l
7

B, 1, TPEH 38, g Do) Eﬁ&aoézﬁ)éaoé,

E

E =k, ==1

1 =Ko 2

B8 2.8 o) Boh wkdied® meiwro.

E_E,

5 7

:>12:Z:1.4m
5

DOV GHE Boe G dHo ]

oSt es8h EDCSD§§ TSPH0 HB0D B Benvddomro. S s ch’go S HB8EmenHen
Boorr esvg)ed Gotron. (B8 HEKmes) ot ?so‘sagj QoEo OA Gotnod. ?soag) cD@L_s;SOQGJ
558 OGN ErTe wotrh. 8 ?30‘5533 BT FPANHOSEY HESTEnHen B @eanden
P '(soogz‘ﬁz)m BeoenihE o) B Aahdorr Ekhendr dotran. & 5°800RS QPG DD
Q0T FS FenD(electron gas) ©otrh. IS JoERR $TB Fo wretore 10° ms™!
GOENO’.

DeigS 8o SIHK, B0 rHowe DS (a0 GoEE L Beni. Do&Eods ?3055':)
QoS Joed Stfo 850 s, 69 X-6¥8* 868 QoS Doy, Koew X-83&° 868 QoS
éogpegés Beborr &otnod. a8 JoHes QJme cbeg;é QY (Harseo ok,

'(3055733 DO(FRY, o Deego S8 HBSrenHe & wdimaren a:HET Gotrow. e PS80
o0& DS G0 BRSO WoWBHPD, oY FE°R8 KHTE BIS° Iiyd Jsyere (BF Dodhaeaw.



KO8 (69 S50, oSrdre 104ms! &oenod. Bok HBD edraren 389D '(305633 ol Ho°d0
o (10°ms™) & &) O, S Dewd 0B ELd. DS FFo B WHBOODLH '(50562) SETSE
&Bes0 POt . QO(SY B EPOBS BN E8 HEETEnHOE® ewdsiraren w2BRKHE 5865@033.
BBSTEnHe0 B8 FPob, Srore Bodmres Barow. FErE0 SaEnEod. KRS FEel) ©BB0NIHD,
QSR Sobo rdy) BodS DGeae) Hexo 17.25 Sreinod.

D S o BF SrB HEBwo TrayTro. af ol wido, ((X5TP8 ST e
S8 m eomro. s g@éo E @03, QoED P B 3% @wo eE. Qo(F EPoBS $Bes0,

eE
a=—
m

wfsirare iy SO0 oo T wond, s F¥o dwrod®, Qo (& I8 H o8B0
o0 &8 8ob DEore TeaDIHEY).

_eE
Vg=—71
m

2 POz $8u8Bee0 (17.4) & 5O, D5 (HaraBAB 8od $BEBes0 H:06.

I=-neAv,
=-neA E‘L'
m
Ane’E
=- T
m
D558 G0 6O FPBYEHS T orred)s fe——
3 S0 17.25 : Qi FBo &° wodi al
g0 |[E=-2 | =08
B o ) P8 Tirgo 650 dolgbe @Y, Soso

DS (BB $wEBeao & EFore Eree TAHHD).

ne’A V
I=+ —7T ... (17.33)

m |1
=>X— o i—R 17.34
I ne’r A - (17.34)

B gy 6.5 VHEeR) PB0d @ HaBBeso (17.34) Jrrdyob.
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& HOTR) HEBe0 (17.9) & 5OV, o8

... (17.35)

LS HOANO0SH® DIGTRHODD a)aa’ngso]

a8 argedd, %o R & BOHI Sodird) Hwo 17.26 &° Srdbowro. &3 wlzeen wer
BSH% S gos® Qg (Baeseo B, gl Fhe Bes ({50 $H0D §S ({HH0 B (DSETFeow.
Both Dotdde ek fb"é?@lo‘ﬁaéﬁ_ B, WHTodH K8 38 008 QBB08ED HESTendHe (woirde )&
& $90T wdren WIS 20, S K88 & Fod grre]) SShEran. & 8 %o dwy)
eSS 8 areo BIHHB.

Q88G0 o HORRYNDE, 3903 w3do AQ 55680)03326 ?‘gé’é 58 Bew

A A

— VI
At At ... (17.36)

8, 1 500508 D5gS (@arsro, V Q88580 DS 6% éﬁ"é?)@olo&e? S

R

Y

1l
L
k

v

Heo 17.26 : ?Jgéoé, 2880 o Socho. a, b DohHe Loty PBYSHS S 2, QB0 thowe (B8P0
8)(5;235 RIS 5’-’5;%5&0 SEBREEH0R.
Sogrd & o) A5%%0 %o t%'ﬁ)gomzﬁ)é:é)omo. o 556503326&3 28550 R &° o3
S Syomis Soe BB 48 Dewd FEngso @ AR

P=VI
V2
V=IR =08, &0 P=IR= o (17.37) 1 orcDs),
oes08 ST (w0 3¢5 (W).
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FBost 68 S0t 5%3503)5 D5g® 88 W &S G0 wotrd. aod eo (i) Dkgd
Biro 508 (I), (i) T8 98550 (R) (iii) g8 B5T00S S0 (1) & efdismtomrdo &

60008
Q=I’Rt d &S JcHZ00 WOLFE.

aesede 17.11 1 S m08 &° 220 V DS 48 255708 60 W axeop)ido EDar5. ae) AIRPA0DD
PR, TR PO QEQ), TR Hote [BDHEPoD S K B8,

P
&S I=— o9 H55 Bendo.

v
60w _3
“oo0v 11 =027A

Vv
oY) 8%%0, R= T

220V

3

11

_ 220)(11928079

B0 60) 482 wey) DABrACDHH008. 1 Kot DIBPACDHHT 48 60 Wh. 560
2.8 8% DABrACDHHT $8 60 x 24 = 1440 Wh.

2.8 8%r% DABrA0DHBHT $8 = 1.440 KWh.

STy SRS RS Beod, BAD 1.4 chrdy 8 @oerd.

[a‘béoeﬁsa) 23,en 17.4]

1. 500 08 (HHSroH DS DOAIHD, T ((Hare e éﬁ"é?)égp‘ﬁ:éﬁ_ B Do é?ﬁgéao&s.
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3. 28 &0 Qwrw 5.0V, $0ahoé® R dend 4.5 Q. a,bhodhde iy FBYHS Sw 3.0 V
®and, $é0 wodFFo I & Eshod.

i
i i} AAAN h

4. PHYGFOHOD Fochos® e BOGH Hmras FDASHD, A OB Hod 45cm $& Soded
8othy Sob. 1.02'V goerdy SocHos® 'zbéé:é@tﬁ:, 88 V5B o0& 30 cm B HoHod Do
5808, (FPErdd oo E D B8 Dl (HD&roHdiod. BOaHR dmradd SH80s.

5. Bod soere dzraw E, E, ol PFeyeedd @‘8&@3}?@&)& Sodird) eod@rhomed. E, E,
0B 383 30 cm, 45 cm XD 65?(56 Dol Hothyy SPyod. E=3.0V O, E, &%)

Q) Does?

7. & cﬁf(jé 3o 8)6355 2een STNOW. a°¢3 s SE) F25 wozen (202 BBoR) 40 W, 220 V
B 100 W, 220 V. 220 V Dond) % 3D 5028, (5 2eR) Howe e Qg &,
365@%‘0& é:ﬁ;gséo&.

| @ da» Soymes |

o g0 & DegS S8o a5pd, QSR VeSS Se°R8 zﬁgéééé B38° dijen Fifo & Sthevaram.
& Biien JreR (BF Ko wotr.

o 2.8 g0 G & B0 KHoTe wow BT S w3 (Haride Terr DS (HaEY
DB, DX (Haeseo BwE) (Hrmo @odcehB. IV A & Srdro.
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o oK, o Hod FY HOYen IEEHOT JorP SPIPD, &8 TEEo S xS
Warsro ol DBe gy @HHPOHUE PBIYEHS Bee 8 ws Eirarsos® sotwod
8o DOH00 Benod.

v
o T OHad &850 eoerds. & HEy R. A&¥HoH (Hsreao &5 (B 1% Q)

o &8 HTPo By ABEES (D8R VE°0) & FTPos® BB af Joeath LD WO &8
S8BH oot wis’s Frego DAY T8 IS8 Kogrydsore Sk,

o ere (B Hogrbos®, Heg 6%0, Horrdos® A6 ere B8 $Erso.

o Apre JErods Sogrsost, St S Atere HSre Fwdo, & Hey A8%o DE*ErIY
Dde50.

o 083 DS Hooiresd etiabso BHEed8 8o JabEren GH@rRHEEeD. 8095 K
QAHB0, &8 BoHE (HareroTd DS FBarife 0o, © K0§ o BCHLH G (Harsste
@B S0 0 BawdHod. 80P BoKs Jcho 1 BoE Sochods® FHYEHS Swre
Do Bwgo Eig0.

o 39050 A5%o(S)H BORS (P, Q, R) e°erod® ook, piBorr Soinls, DEJS O

JPLT0.

R
DESHT DG Do Joho <
() & S

Q-

o RS (BBAI) Sechos® oo (hare S el fb"é?)&)ao‘ﬁaes B Dend, $0e0 Jared Ddwdore

GOEOR.
o DSyE (BIeEro T & FrFo S Hom, SPReDH TSI 6 HBEBO LPBYCITaLE
s 6D a8 2380 @Y Ve FOSTIS SHIFPARLD.

oo < % __eE
o SPEoS 96@;§ @g Ko V4= ET

2

v
o &S &Ko o DS S0cHost, DIBEACDS iﬁzﬁagso P=VI=I'R =?
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[a’mfio@ (ST LIPS To) ]

1.

10.

11.

12.

13.

14.

15.

2y DS o wBRoRSHE a8 &% LS’ Ty deEde (BFH Hdod
D¥doTok. (&9 Sred8 $&usse0 oeaéyol.

DS (D3R VBN, &sd VDo DHBoLo.

T80 DB LSS VDB’ Hrrgo EwE) I EESD, el P HBaH ©Hs®s Swegop
8K @) A6°50 D Digorr BErEHEEos.

D8 TEPEERRY ABYV0B0’. TR (HEreren TaHod. TEEeSN T JolgEe mES
& DS BB D DFore WrrshKHEHos DBBoss.

8,505, T8 &8 e Dy Brrod JH0oBod. T8 LMWE AFeH swedmen

azﬁogo&.

Sy QB 58S &P (Herom BoHod. efPKE 2ONE a8 850 TwE) kS TErES0
Aothdy SHE0H.

NEL Hod H& I ¥ 25%50 D Ko Soben BE, &BoE, (AS 050 ﬁseé (o). b 88
Hsedo A8%B0 Dend Dos?

R, R, R, oo Ve Q) (BHS%DH §) SSrosorrd OB, HOS S Bexg Q008

550800 mméé))o&.

o000 oo g5 FPBICHS B, Derad(e.m.f) Heyie Bwo DA, To& iy Sowore)

Te0808.

[S5]
8079 DahHren T°d DHBoBO.
Ao Fosweds, IS B8 HE8 @y derozel) DBBoSE.

© e @ @

BB HB0D DHBOLOE.
FPBYAPOEID GHTPACD BOAH FPBIYCHS Sweid B & Digorr Sendedo.
FPEYAEFDOHD GHRPNAOD Boh ere dTraed (e.m.f) ) HErrY Sosos.

@@Qld‘nvc‘i))@é)éa SEORPA0D &8 §edo @066&88050& I é:éaé;&oea*ﬁs QAHB0L08. o
©088)F 08 5280005 SPEEPen DNE?
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16. 1 m &, 0.1mm g0 Ko &K 28%%0 100Q. HTego 65885 880508,

17. 4m &S5, 1mm? @6553’365 Jego BOAS BKS® 2A DS (R8I wdrowro. Hego
8 0% et Ko T JolFTR 107, 28 dolgin 8 8K a8 B od Boks VSBH
(DB osTedd éég D5en sPerd) B0l

18. & éféé Sooelo A8 geen 6&5&0‘3)263580&. (58 98550 Qensd 30 . &3 K)GSWQ)@&O&@ Eodd 263{3
3% 3 e DenHoYo&d BoHod.

19. dore 6.0V, ©088)5%50 1 Q SOAS a8 50ér) ey B8 SOBIDE, 5néo (Hare g
zb"@@lo‘ﬁ)es B 5.8V & H&Dawod. s Fl(niste g QB8G50Hd é:é:gsgro&.
20. $H08° S HecHos® (HHIRow 8)65)2@ 50, 98 38%50 R o ééﬁs&o&.

3

RO I

s

1
I'= 12V

21. ey, BarRdwb, a}géoé o & 80b s Sechod Heodoold. weyd J&re 2J°§é05§
D39, @B Ienihhod. & Sochost 300 5070, e 2HHHB.

e

! C
K

:
S FI—

22. &3 80b ﬁ)éSéS B¢ Sododo wongod.
a) Sochos® HO8 88L0 e R & é:é:gsgro&.

b) AB, DC gherer&® 8)65)55 (Baesrodn é:ﬁags&o&.
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[a)aéoﬁsa) VB,0H a;aaa»e»]

17.1.

1.

2.

3.

4.

5.

a) &K 2850 Bééoéo:aé, DS (Barso el é?ﬂ(})éé)o&.
b) 8880 KHiKsoond, Qg (Do Bééoo“)e@éﬁ)o&.

NE°ES 00 DTS H020GONS a8 B8R B0, FED, ©ps’s Jrugo HrbK, S PES
S5,

p=2%x10°Q-m

R=Y_ 8 _800_s330
I 015 15

pl 800 3
= = :p "
A 15 2x10
_ 800x2x107*

15%3

=35.5x10" Q-m

R

5. S rirsren SrBH o8 0B S8 L& BT rBIow. YT, DS
DFgEEen E.& JoHETPRY FHOBD.

(29 ne | 5x107x1.6x10™
T t 1

A

=0.8x10°A
=0.8mA

QOO (BT I, éé@éé &I Qg (Haeero Goewod, 08 HE Hod EH IHH
GOENO’.

17.2.

1.

2.

DkroBBorr Gotran. @ HAVADTS B B Do EdHotran. T D Baoiwes,
38 S 2o EEro.

Ssgé 29865 (voltage stabilizer) ad&AT0.
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R,R
3 R=R,+—22-+R,

2+ 3

:2+E+7
3

=12.3Q

17.3
1. ABCDA Secdhos §U°ZT§J Bo&S QOHH0KH @80 N[HE
21, +41,+31, =24
61, +31, =24
=2l +1;=8 ..(1)
DCBFD $e06%0% @8 dbore £bo TPODDEY)
=31, +6I, =12
=2, -1;=4 ...(2)
D 808 58, 8o25 088 AcHsvo B ©k800S8H
I =1

+1

2 3 1

(1) &* (HEPoDIHD
21, +3L, =8
21,-1,=4

41, =4

L =1A

(2) ° (HOTPOAIHD
2, =5 =1,=25A

P
2. 6 1 2 B
P
Q S
. 0§ Sodeko ©ands.

V, =V, &0 1,=0
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17.4.

1.

V=E-Ir

1 28A8, V &r%ob
R,, =R, (1+20c)
R,, =R,(1+40c)
R 1+40x

40 _

R,, 1+20c

14400 _30.16 _  0.16
14200 30 30

200 0.16
1+ =1+
1+20c 30

20 0.16
1420 30

600x=0.16+32c

=216 2.67x1074K™!
600
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1, 1.02 _30
E | E, 45
=E, :O.Slx%:1.53V

=

o
es,
(i8]
I
s~

o

T s

2 1
ARSI
<

=3 x 0.3 x 500
= 45 WaH

P 40 2
7. I:_ :>Ilz—:_

\Y 220 11
o _s

220 11

2 2
R:V_:leﬂ=£A v :RIZM
P 220 11 P

R, = 220220 ~ 4840
100

8550 1

=1210Q

[a’mﬁo@ ©2,D0SPRD BE 05 2sareznen ]

16. 3.14x107°Qm
17. 32 ms
18. (i) ) A6*mren (FBS° e Heog 3880 90Q
(i) ®f) A6°mren SSToBBorr &5 ey A8kHo 10Q
(i) JSrosBore &) Botd Ao a8 8550 (A &K ey Q88%0 45Q
(iv) B &%) Jotd A, e A88G0 dSrosBorr & ey Q8850 20Q
19. 29Q
20. I=1A,R=12Q

21. @) R=r=1Q (b)I=2.5A
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