AEJTI—06
fagga alRuer (Electrical Circuit)

el s | g5+ M & 199 Ud ufoRigel &
o7 Ud FHIR 34 AT T T 37ea 151 | R faggd
gRRuell # fae[d oRT gd favaraR T 31 & 1 9 31d %
A © | Sifed faggd aiRueil (R4 g ufRTed qeim 3
Sfed wU A 9 81 8) & fafer=t v # faega a1 va
favaraR Sd & & forw oi+ A= e fodis = ar
e v fory g fawd i & o @ved € | 399 o
H B [Hdlth & 1o, 9@ IUART ©IC WA d ae
fdl ulRuer # fgwarar &1 uReygar 9 A9+ qref)
foT— gAYl TAT S SN DT eI B |

6.1 fex@T® & =19 (Kirchhoff's Laws)

et faega uRuer 3 579 fag R <9 a1 9 &
31 omaTd (Branch) et €, S99 6f wea € | fash
faega uRRuer & et (Network) BT 98 9T foRTH fag]e e
forra <&l 8, S we Rl 8, dei A= =retei, ufaRm]
Td 31 J1qdl ¥ et o1 9= fa=]d uRuer, ed(Loop)
T YT B o | Sifed fagd ulRueii & fory fais g
gfoorfed <=1 foram =1 ypR € |
6.1.1 foxEi®s &1 yeri gy ar iy s
(Kirchhoff's First Law or Junction Law)

99 199 & SR ol S IR et aredt faega
RIS BT ST IRT I BT 8 |
JAq XI=0

31 B9 BT Adhd o [$ Y fawg IR Al H wawr
R ATl TI=]d ERTSH &l AT, AT A et arell faea
RT3 & AT & IRER BT © | 39 7 BT fhdih ot
v fe a7 ey e Ped € |

I 12w Srrer Axeror wR menRa # | faegd ufRuey
# it G oR erraer Fuf2d T8 BidT | o7cT: WY uR yaer
T dTed ST BT &% FI | TSR 37 dTed MY 6 & B
IR BT T |

ot (6.1) H A& O R 39 779 & AR

L+, -1L,-1,+1,=0
L+ 4+ =1+,

...(6.1)

ora 6.1 foxwis & wfr |
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FHIERYT (6.1) H AT BT 3R AT dTell (gl ERTAT
Bl gATHS Ud FI W g S arell faegd emRysn &1
FOTD ol T 7 |
6.1.2 fevaie &1 fada frraw ar qu fraw
(Kirchhoff's Second Law or Loop Law)

I8 oM g fagge uRuell & Ty o 81T &, 31
¥ U FRM Ed 7 | 399 M & TR ufeRieehi Ud Al
W o [T 9 o[U H dreedrsil Bl dJISTToTd I AT 3
BT ¢ |
S

YV =0
9 3 T H Y aT B hd ©
"Rl 95 U H UfoRIeS! UR aieedral &r
SISO AT I ou # Reyd i & fagfd e qall &
TR 1T & A BT R |
g Y IR=Y ¢ ...(6.3)
FHIHROT (6.3) BT ISTANT B AW a8l Bl
gRard f=ferRaa &
@) o<l aRuer # fa=qd a1 &1 f3em o 9+ i)
gfeRIg & RRT o= favaiaR e=TeAqsd AT, aor
e e & goq W favaiar Somed J=i |
() Ry # Afde arr @ fem # =@erd gy afe &4
URRuer H Uga Il & 0T e I € ST dl
3R Trel AT Wl T fa.ar.aef g-TTcHdD AT ST |
) TR & IS uRuer # U Aol & e ot
| FT ST @ IR Tl a1 9ol & fa.ar. 9a
SFOTTHD o ST © |
fARET® BT U 1| ol ARETUT & 719 iR
ameRa 8
U e 1 89 ot 6.2 H T T IQTeRvT 9 |Hst
A B

...(6.2)

a & R, ¢ b
—4—{ F—MWMWMWA—<——
I,
Iy ( e R )
2 2
‘ F——AMWWWA—<—
2 2
Ly Q R ; A
¢ —>—’W\N\Nv—>— f
19 6.2 T 95 gRuer




faw 7 forr 9 fovadits o1 G 19 e fagd

foTg TRgart =l TR UfORI R, ¥ yaTfed e o 8
I =1+1I, ... (6.4)
U adcbad forg AR &1 U 18 T W)
IR -1,R, =€ —¢,

T LR, —IR =¢,—¢ ...(6.5)
U defcda oy fH=Elh & o[u 71 o W)
LR, +I,R, =¢, ... (6.6)
THIHRT (6.4), (6.5) TAT (6.6) DI &A HRDb &H

faRr=1 eTRaTeTl H fa=la aRTall dorm fafd=1 gfoRiees! wR

AreTTl T A ST IR T § | § 3T 8 fhg Y B

IETERVIT A AAT |

FETEYVT 6.1 o3 H S2IQ 1Y uRuey # fIg]d €RT /&1 A1

I N1 |

0.25A
N

A x7 B
15 e
I

gdl: AfS 2 AB den BC ¥ ganfgd faegd aRRy st x
Td y 3 A1 fvals & 4 799 9, |6 AS forg

3-1.5-x=0

a1 x=154

EF[:Q?'@[BT\’
1.5-y-1=0

a1 y=0.54

41 YR i C R
0.5-025-71=0

ar 1=0.254

FETEVT 6.2 =3 # SR ¢ ulRuer ¥ g8+ grefl fagqa

SRT3T T A1 fawalts @ ot @l e & S difoTy |
e I14.OV £

I
Il
v
é 4090 i

Al i
¢ ——— F——wwwWw—d

A Y

119

&a: fay 7g uRuey § A9 arend IRR 7, i, T i)
3Id: 9@ A ST DR D (1Y <A1+ AHIDHROT BI @12 |
Y g ¢ R HRAE® & v s |

i, =i, +i, ...
U acdba & foTg fohvdi™ o fgeirg | <
+2i, +6i, = +10
A 60, +2i,=10
FAIBRT (1) ¥ i, BT AN G W
8i +2i,=10 ... (i)
T cd fecd fory fardi® & g Fram 4
6i,—4i, =10+14
A 60 —4i, =24
AHIBROT (ii) AT (iii) BT B HIA T
=24, i,=-34
i, Od i) & AL () @ W i, =14
Ale: 981, T L, & FOMcHAS A9 ST & b 3! fawm
o 6.2 % gwifs 12 fawn & fauda gnft |

FRTETT 6.3 10V A1 9107 AcARep TR o e Uap g
ST () & fAdHod A aIHlH Fel & [IRTe et #H Q
TR o 12 MR & | URY Siiet T Feged TiaRI oI 8
b U (B & (el fIgge &RT AT DI |

... (i)

12

>& — AAAAAA

L
ﬁ:%ﬂﬁAE,ABHQTADHéWQIWﬁWﬁH%\I
AT UAP 9T § FHIH &RT 9197 [ yariad g+ =1fav |
9@ SffaRad RRT E, D 1 B WX SMTd oRT I &1 464
AR H d€ ST € | 59 USBR, 899 & 94T 12 fhARIT H fagga
STRT BT WReTaTdd [ & ug ¥ forg |and 2 |




o H uap 9 urer ABCH A efdl g IR S UR fh_ed it bl

fadra frm A e W
IR + QTR +IR=¢
5 .
ar €=51R )

AT Il &= el BT (419 © Ud R &9 &I U Yol
T AR 2 |

I W U G e T 31, o uRuey S
&1 o TR BT

R, == .. i)
T (1) T (i)

R :SR

eq g

5
R=1Q &I R Reqzg Td E=10V & ferq

12 ~ . ~
ara: [ :?:4A UAd bR H Yarfed ORT &7 31 o

A S B Ah & |

6.2 el '\‘#Tj, (Wheatstone Bridge)
§7CIU8 & dSId UI. W1, U, @Icke I - 9+ 1842

H IR UfCRIE, U Al TAT U IRTTUT Pl IRFR SISy

T fIRTY TR o7 URYT GUR fohar T Terrdr & fasdy

3T UFARIE T A ST {1 ST bl © | 39 URY

FIewe Ug Hed @ |

REAT—E ISR A & @raven 7 6.3 7 <2 78 7 | g9

ST UfeRIE Pud Q @l iofiehd 7 @27 9y &1 ufeRrITR U6 S

DT I IR HATHHA H SIGR QA1 S0 HATTAT Pl TR
A ¥ SIST T & | $9 YR Ul Aol sgavelt | fa=g
AVE Co e e fAardd &1 U A a1 f[dg Bwd D&
2 U IR (G) BT ST T4 7 | 57t FREgaR K,

AT K, T SUANT GRS 7 &RT YaT8 & forq faha ST € |
P dem Q ¥SIaAl I FUTcll oy, o1 AD foras gra
EISNCESHIRSCIRCIIEINK SIREER SN G N KSEECEIN]
TRRIET S TR &, BT ST o7l Hadl & | YomAC it et
ST 81T & Al ol 7 BD &l eREAT o7 HeEd © |
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[/
VZ
DY M
T =
|

e
€ K,
fRra 6.3 e ¥y
6.2.1 DI Ag ST Nigid Td Fgar rawe
(Principle of Wheatstone Bridge and
Condition of Balance)

9 Foil K, DI § B UG H T GRT aifed &dl ©
ar f favg AuR 318 <1 Wl H faviad 81 9Tl 2 | IErAB
HYRT [, T 2RI ADH gRT [, HaT2d sidl 8 | Holl K,

B 8 A W IRAM H g urd srars (afky, >V,
Al GH grI1 fag B¥ D &1 @ik yarfzd et 2 | fag Bud
D WR 9@ V, T V,, &1 414 9g &1 ol d o
TfoRIE & AT IR FdR var 2 |

RIS A B Y13l # o glaRigdi & AR a1
9% HIAT S9 YRTAMT 3 T &9 U1 81 @IeTe Ag &
JHer 3raver (balanced condition) HET & | Hel
el H favg B e fd=g D WR fagd fava 99 81 & | 59

AT H [ =1, 721 [, = I, (R 6.3 ¥) el Favear §

v,=v, (1,=0) .(6.7)
a V-V, =V,
I AMS FEE [P=1,R ...(6.8)
SHUBR V, V.=V, -V, (@67 )
I ame Ed [,0=1,5
a1 10=1S @6 I, =17, =1,)...(6.9)
FHIEHIT (6.8) TAT AHIGHI (6.9) A

LP _LR

10 LS

P R
g7 EZE ...(6.10)



HHIDRYT (6.10) BICIEIT A DI AT eI BT
Ee & | 59 AHIHRY H W & b @I A &1 Al
3Feel H 3! JATgUTlcieh YoTrati H ol YfaRIe &1 srgurd
HH BT S |

FHHIT (6.10) A AT UfoRTE

_9
S=2R ...(6.11)

STIT GTCRIE BT HI SI1 R b fo1g S=1 & =reft
T H ST & | ST UfRIe P =i Q & 4q @ Ugetl aei
TR T ¥ T © 89 91 UfcREIR &1 39 bR uRafid
R ST © oTd b TR ¥ [deTT T A1 3= 9IS e
BT AT 31T HelT STa=e U =Tet &F S |

e 9q # dqa fag & guifadr & forg
AR YoTrai H UG UfRIY T &1 BIfC & 8 A2y |
6.2.2 DIcEH A o A el & forg

yfase fovaie & g9 @ (Balancing Condition
of Wheatstone Bridge using Kirchhoff's Law)

2151 6.4 § @Il qq &I A el AR Bl
Tifcieier &9 vt & 1T | 9 < R el © | AT SR

G# yaried 9T [, B, T aRME B UfRE R, © |

13: (Il_lg)

[/

=
I

g
€ K,
o7 6.4 EcweE Ag

3 6.4 H U ABDAH bR & dreedr F| |
LP+I,R,~I,R=0 ... (6.12)
Td o0 BCDB® forg R & dieear 199 |
(1,-1,)0-(1,+1,)S—-1,R,=0...(6.13)

UG B! e sraver H 1, =0 3 94l (6.12)
AT (6.13) A
IP-I,R=0

ar IP=ILR _..(6.14)

121

qAT 1,O-1,§=0
T 10=1S ...(6.15)
T (6.14) TAT (6.15) |
P R
073 ...(6.16)
SIfes @RI g B Fel ATAT BT UG T |
6.3 HIex ﬁq (Meter Bridge)

HIeR Ug, FIcwIF Ag & gl uR iR s
ICRIE BT AT ST DR DI Yo AR d Teb FHIA IR
HIC & AR A I U UrAiTes gfad 2 | a7 6.5 7 Aiex 9y

BT AT TAT R |

R.B.
= HA@)PHx AW
M 1 G N
]| lo )
d

o] lo
AT
N B B
10 20 30 40 50 60 |70 &80 90 100
P b Q
” aw i - c
I« / ¢ (100-7) —Ml
Ky
+Il' {.}
|' \"/
7 6.5 Wiex Ag

IT— IR U 9 G AICR o Rl HIHIA AT BlIc e 4 &1
TR Ud APhS! & IMER R TS Ul a TAT ¢ & 7,

R g31T, HafRerd Y&l & | TR B oTHls & 3 U

ATCR I YA ST RET & | AR BT AU IS U AHA
2 | T Ul @ AT ¢ BT dfe I Gl | G L i at

gfeedl soer: MTd N ¥ Sikg o € | U 31 dfd @l geel
I, ufeeai Md N & Aea o*fY 81l € | ufeeal Ma I qen

N ©d [ & 721 Rt eI 1 § | ufeeal R v U oy
B 2 oo FeradT 3 ufoRdl & Farfsrd far Siar 2 |

J @ faadf ot 2 S AR ac W RawatE o1 wadl 7 |

Tt ol &1 IR R F7a g b3pine TR &l <1 JoTiaii
ab T be H fA9IRTT FRar 2 |

BIIYOTTEAT: IR A & Glell WA & Fe HA:

T YR e (RB) eI 311 UicRTe fSet /14 Si1a

HRAT © DI FHRIED Ul DI AT H SIS ol o | [dgavd
C B HEY Ueh cIaaiel el O1RT (a==eh i ot K o ol
2 | HareTd U9 d vd faadt @oll & 7 U aRmnd (G)

Sired € | 39 Rerfay # #iex 9g Eiee™ Ag o avg o
HRAT & | IfeRer dfass # | 18 ufoRi R farerd & qen




fawrdl il ! AR Ba RN IR IGHR TaTd & 530 THR ¢ RiR
UR GHR TN & Qi RIfrl 3 eRmerdy 3 faery 3 faem or
Uferd Rd & 3 TAuRid g+ =nfey | afe <1 Rerfaal 4 fag
T 1 faem # uTe 81 A1 UfoRiY dfad H | 39 UBR 61 UicRie
TTepTerd € b faeral @l faem ureaR fqusia 81 &y |

319 gfeRrer dfest § 9 ferq 1Y Sirer wfoRTe R <o
ST Uk S &1 1 w@a 3=t gofi(J) BT aR R IR
e Rawept = g8 RIfT S vl & T IR gRmd) 7 3=
faera ure 21 Y | 59 Rerfa 3 Siewe= dg dqe srawerm |
BraT € I rfderg oo Rerfay TR & fagb o urat iy € ar
TR &7 1T ab UfARIE P ) TRE Td 9T be TR Q a9t avE
TSR B © | I AR H 89 S & fob

P_R
0O S
I TR P 3PTg ATHICR olas $T R R 8
T A fdgbRR aW (cm TR WIS 8I4T & @I, WiTbe
@1 et (100—/)em B8R |
Jd: p= ARabHTURRY =R [
Q= AR beFTURRE =R, (100—7)
31 IuYad T, (6.17) HP qAT Q& A T WX

R_ R
S R, (100-7)

- S:(mO—f)R

... (6.17)

; ...(6.18)

I (6.18) ¢ TAT R T AN SITA &1 OR 37T
fCRIEN S W1 A1 el R bl & |

Hex UG BI AT & forg R 1 =1 A1 81T
=1fey foras aRmT # 3 ey @) Refd T arR &

e # T & |

Hrex g B HATg—

(i) Hrex ¥g & fo g3 &1 eafxy 4§ dfd &1 ufeedi &
TRRIEN ST FT0g HHT 77 © | aRg: g1 BB
TfoRIe B1aT 2, S aRRems 3 Ffe o1 &Il | 39
FfC DI TR B & oTQ URRIET dia T2 1T
gfeRIe S & AT Bl 3MUH H JaABR AT
GfORIET BT AT ST HRAT 1RV | 9 YHR UT &l
qTSATh! BT AT o IR Ffe HHF 81 SRl 2 |

(i) AIex U ¥ 3 AR (end points) & UfoRwE &
HRYT S FITRAr ywrfad g1t 2 | gaferg sfc
=l & gfeRiel & y9ma & g« a1 @ foag
“G—HIER UG BT SUANT fhaT AT |
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(i) AR H AMGH <R T [T IR yar=d Tai b

FIRY AT AR TTH B ST, Holdwd IR &

gfoRI # gRad & SITeT |

faedt ol B AR R TSR TET AAT AR | T

IR A TR D AICTS T R R Y FHE el &1 |

FETEYT 6.4 TR UG & Teb YANT H UYad YfaRIe iy

W 8 Q BT UCRIY HahTeran 3T=Td YR & fory 21fderd o

Rerfd IR & S=af favag & RR W 45.5 cm W U1 81 2 |

(@) oI YRR BT A ST BT |

@) afe gfoRe 9T g sreid ufoRre @ Rerfa a1
URER UG BR S dl A1 Al ol T Rl
BIMT?

Bel: (31) Miex A & RIgIa 3 37=7ra wfoxie

S:R(loow)
/

R=8Q,/=455cm

- S:S(M)

(v)

45.5

54.5
45.5
§=9.58Q
@) R 1 S &7 Regfet tReR uRafcid e U= FgerT al
TS HIeR 9g & IR & 39 X | /141 Sy
eIk R ST & | 1d: 93 AL AT A+T8
(100—45.5)=54.5 cm &fl |
6.4 faaauardy (Potentiometer)
favreaTd) feheit et T faege aree aet ST fobeit
faegga ulRuey # fasi 1 favgail & #eg fawar=iR A1ae &l
3reRt graries Yfh € | T8 3ffdery o Reafc # gRuer |
HYT R oI & | AIRTd H 8 Ueb 3] UICRIY & dleciie”
P TE P IRAT 2 | 39 89 1 3 6.6 W A9 A © |

I a b T
1
(-1)Y
I 6.6 fawar=<® |mu+

o (6.6) # f3 ufoRiy & RART o= favaiar A9 &
g dreedier ST 13 &, 39 Ref # ufoky # waiRa faga
ERT Bl B 37T (Ao’ 7 fderd & forg ez g=1aH 379)



drecHe? & IRMT TR & HRUT drecdlex J yaTed &l
ST 3, 3Tck: UfARTeTes # 981 el fAg]d &R, aRdfdd 9T 4
FO BF Yaled B © | $9 BRI AR & Riiaden b
He fataR ol A9 aR<fae faiar | §o &4 U grar
2 | favaieR &1 98 A4 e o4 §9d &, 519 diee A’ &l
TIRTET 3= 2T (ST Teh el dTecHIey Bl IR 8IaT 8) |
IRq] FIGTd: VT dlecHIes T+ |§™1d T8l & |

forraaTd) 9 favemros o1 Refay & I8 uiRuer 3 g
eIt SITRT W Te1 PR JFAT] e s1fdery ol Rerfey 3 grar
2, 3 37T H U8 T 3= TR & 3R dleeHiey &
TRE ISR PRAT © | AAYT 89 g Adhd o (o [a9aaTd
fa9g ATI 7 dlecHieR &I T H 3Tae SUBR T |
6.4.1 fagaarft &1 =T (Construction of
Potential Meter)

f2r 6.7 ¥ favadTdY T <eria 131 & | fawardy 3
R HITHIH, el AT BIICC oivil (9751 91 | 41 AR
BIAT &, 51 uarelt &1 fafdre uforie &ifdres vd ufeReres ama
T A I & BIRVT &1 SAPT 9 BT 17 & | Ffer
@ fofy I8 IR 10 Hex w1 fofar AT 8 qr IR &1
3TIYR BT Qb FHI BT & | AR DT Th—Udh HIeR & &
FHA 91T 4, Ahel & U AIeR o ER U I+l 8
ST ¥ FARAT BR <l & | AR & A1 S| Dl dld B
AT gfra gIRT Srofiehd # e <d € | aR & sifaw RIRFA
AT B &l WIS Udl ol Fe1adl 9 Sirs (a7 Sirdl @ |
ADHE! B SR TR AR & AR Y Hiex Wl I o917 ara
2 | Jua [t ot (Jockey) 2, ST ATl @ SR TR o711
T €T B! BE UR ARBRIT Il & AT 3 ST UR SHBT
AR & T 1 favg A faggd T enfua T S |ehar
£ &9 fagd uRuer yeRia oxd 99 favasd & uftrky ar
AB I Ut ¥Rl X1 H 1 F&2id e |

e Whet

0 10 20 30 40 50 60 70 80
VYV IIIIIIIIY, I’l’l’l“l" ¢l22228222202228

80 10

2220222202222/, ya
T
I‘\V /A v E—
L \
B — ﬁmﬁaﬁﬁa\ Y- .
/i |V|I

L Ll
\"4 )

A | |

TSRSt ShT STTETR
fora 6.7 favasTdl @t ===
6.4.2 faaaardt &1 fAgTaT (Principal of
Potentiometer)
et @61 AeTraT ¥ Tl arera fovaraR ar fa.
LIS BT A A DR & T IFDb! a1 favaandt & R

123

TR UPh A ©U | faaRa vd gRad! sid faaiar & &=
2 | 2rfaeTg oY araxer # arsiTd favdiaR a1 fa.arat &1 74+
ST fIaiaR & |AE 8rar 2 | I8 favasmdt &1 Rigid 2 |

S A & (1Y 12 6.8 & AR gl uRu

g1d © | favaamdl & TR AB @ et AU H U €, fa.

IS B A, IR 56 R, qeMGon K, Sed € 139
favaaTdY &1 wrarfie uRue ded € | fAaidd ¢ & b
g A fTa®! [Aar9d 91d &A1 7, & o4 N Bl
fayaardt & Sear fava aret RR A Sired © | 59 el &l 0T
RIRT eRTA G ¥ Sireas faadf fofl 19 Sied € | 59
uRRuer &1 faeiiaed uRuel dad & | I8t 98 & 7E 1 § {6
fghras aRuer & 9a &1 faarga a1 fawarar werfas
ARy % IRaa 9o & fAargd A 9ad $H & a1y |

p R, K,
T R B YV (o)
YTt aRuer A
\ 2
A < / » C B
fieftearer ftwer ]
+ I [ *
IIS
I fa. ar. 9 w1 A G
= 6.8 favgaTd gfRuer

gfe wrerfies gRuey  &RT 5 R, T UfeRig

G A () R B Al el B [darde. ¢, Yol wU H
AT & TR AB IR \HM ©U 3 faHTfTe 81 S @ | gt
&I X DI 1 © b TR AB &1 U] Bl Teb T
1 | Ife gt & TR AB @) ofr$ L8 af Rardad ¢,
AN U I L AT TR 1T &1 S § |

Iqd: fgeraard & IR &) ThTH JTETS UR
fywg gas 9 faw9 gaorar (x) 84 8, &1 919
T |

gP
x=—~ ...(6.19)
forg gaordr &1 x 3 uefRfd fear mar 2 | fava

Yqorar & S.L 9516 V/m? |

el €, =V, =xL BI|

Ife favaard & IR &1 ufoRier R 81 dr urerfie
afRuer # fed o &1 A= LT ar

v, =IR (& e Frm ) ..(6.20)



3T FHIHRYT (6.19) ¥ v yaorar &1 /19 T

R
:[—
x=1- ..(6.21)
g1 x=1IR, ..(6.22)
I8l R, % fvaATd & AR @ Yaid oIS B
TR 2 |

IR s IR R AT / QRIS
fa=g C foran Sy a1 fag Avd C & #eg faprarar g |

V. =xt ..(6.23)

Jel xTd ( S §, 3V, I faqaicR 8, qei
¢ 1A URad! 8 o V), 1 aRad! faqaioR & | s1eriq

Vol 8| fauaqardl & ar o Rerd fag CwR
RIS (AUl il DT a1+ IR FRTATAT ¥ ey 3= UTed &
ST AT 39 3ffderg fa=g (Null deflection point) F&d & deIT
fdg A sH@ a8 AC=/( &l fadrad € & fog
el & AR WR e oS (Balacning length) &acr
& | 3 TaRAT H 37T fAar e € b1 714 fadaadt & R
TR G faaiaR V. & |H BIdT 8, JFeiq
=V,.=xt
T 2 fovammd &1 Rigia 21

Are: faaard & aRuer # Ife fadt gon ) o sifder fawg
C o arfaRRe 2 6.9 § g2y ¢ fa=gail C, da1 C, W
REEHR ST ST o1 =1 <1 Rerfrt ura g1 |

..(6.24)

P Ry, K,
+] | Y (o)
I. A AAAA'A (o)
N
1yt I >
—/ > c
/ LCI C 2
AF | Lt B
B ol
a6 M /@G
+||;// /
________ -
f%F»r 6.9 favaHTdY ®1 HrAfafer

@) i AT FSNT I fawad Tl & AR & [dgC, R
PR AT Y S8l AC, = /¢, € a1 39 Reafcr 4

Ve, <€ B bR fgeliaes qiRuer # aRomd ey

ot BT forTebT fRaAC, Ge Afeam # s g
(clockwise) BRI | 37T: SRTATAT H fdeTq U 81T |

124

(i) I ot Hoi ol fgadl & R & fag C, W)
RGIR AR SN S8l AC, = £, & drsa Reafa ¥
Ve, > € B & BROT fgeiiae aikuer # giRomd

T ugel ReIfa & fAudid AeGC, A fa=m 4 sraiq
arTed (Anticlockwise) fe=m# a&cii 7 |
fawaaTdY yaordT & |we H Aol deg: Tl
(6.22) & fava yqorar
x=IR, ..(6.25)
afe fovaamdt & mrfie aRkuer § Rt fFa=e &1
gfoRIe R' 81 TAT ¥l &I MTARd UfaRI &1 a1 Wi
afRuer # fagga o grft
— gP
=R ...(6.26)
3TcT: 1. (6.25) AT A1, (6.26) W fava Uqorar &t
A BT

Ep R R
x= e R I
(R+R'+r)L( m L)...(6.27)

Ife »=0,R'=0 & I |41, (6.27) & T: |,
(6.19) & ¥ TR YT BT, 3rerfq

x=-"r ...(6.28)

afg e @ AR & gfoRiesdr p 8

aguwwaﬂwmAﬁFﬁ(R o— )@W%ﬁm

_Ip

== ..(6.29)
Ife fayqary & aR & Brsar r2 a4 = 772
. _1Ip
w@ o x=—5 ...(6.30)
Sy Fd | ¥t g & fquaard & R &1
favyauraorar foe oR iR R 2

i xoc ], xoc P, Xoc—
0 Py xee—

(i) forgg gqourdr x IR &1 w18 L, urerfiae aRger #
WJFT I & [9.ardd, TaRe YieRIe Ud 3=
AT UfRTET & 719 IR ¥R BRell © |



I r=0dAT R'=0 T YreIfiies qRuer § Ss1 31
gfRIer 1 3 & AT fava eorcx T 71 favesmdy
@ IR & PIc &b, IR ® U, TR & TfoRe
AT IR FiR =18 T |

6.4.3 farrqardl & wrer wrasrrfaatr

(Precautions with Potentiometer)

6) gre1fies gRuel § o 11Y ¢ Al &l faarad aaq
g aRuer # oy ¢ faarsa a7 favarR |
3TfSres BT =Ry, T T faery &1 Rerfcy are
&l B |

(ii) it el & S Vg aret fasg a1 991 U &

fag (A) R g & =z |

AT TTHTg Fad 3o fava & RR fag A9 41

ST ATfR |

faaHTY BT IR Fd= T THIH 8141 ATRY =T

faa gaordT x &1 719 ) STTE A T8 T |

v) oY # fae]d e 31fdres w3 aa varfed =gl
BT FIRY, IIAT fAaHTd) BT dR TH 89 3
&1 wfeRre ufRafda g smem e fava
YquIdT 7 A9 Y gRafid 81 S |

6.4.4 favaaamrdy &1 AFHIHRT (Standardisation

of Potentiometer)
el 3= H 8 UG gob o fdb fava Servra uriffieh

gRger # e el & ST FfoRTe, a_T s & uforie
1T faqaam Y & IR & A1) FAITT o ufoRTel oR AR

PR B | 31 URRIE BT A9 ATHIC: ST el 81T | 31T T

aucger fafdr 3 fava wqorar o1 919 ST BRd © |
ey & forg fawa yaorar &t gemet 99 sma

B B gfspaT &) favaamdy &1 AHIeRor wEd § |
faIaATdY BT AFBIHRT B B ol T S faar.

I & AP Al DI fawasrdt & fgcdiae uRuer # I 6.10

P JATAR SIS AT I © | A1 Aol 98 Al 8IdT ©

e fa.arae o T7d ad o Igar 2, 9 JEdT &

AT S BT | H19d Al & T H SSHad Wl T S

AT BT YFad PR © | 39 Al & 20 °C 19 R faar. g

B 1.0186 VAT 1.08 VE & |

(iii)

(iii)

(v)

€ R K
P h 1
+ | - I ; Lo\
L “NVVWW (o)
A
A4
< »C
Al ! > B
J
TR U 6G—T
+] -
Igs
= 6.10 fayyeaaTdY &1 ATBIBROT

125

AT9$ A 9 a9 gaurar 91d A B Ay
eI & AR WR a9l FHoil ) b1 RedAwras 98 =g /)
ST @R ofd ©, STef [9™TUl doil bl S IR IRTET H fderg
¥ UK 81 | A A el BT fAarad g, 2 ar fvaaandy
& Rrgia &

g, =xt,

&

S

g7 X=Z ...(6.31)

JET 39 919 BT €074 @7 & fob favawrdy &1
SUANT B AHT (TART H) AFSHIBROT & ggard wafid
gfRuer # f:Al Wl UBR &1 BIg gRad= F&f &A1 a1fay,
JIAT X BT A RIfId 8T SITQT |
6.4.5 fawaardl &Y GurfEdar (Sensitivity of
Potentiometer)

fversTdT 61 gaTfear 3 aread fdT sreu faarad
7 faqaiaR @ #1 o ) fawamrdt gRT germefar | Jra &
DI &HAT ¥ B | A9 &1 gurfedr S9d IR &I Uhid
TS IR favd gd= ereriq fawa gaordr R R s 2 |
ST &9 favger wrerorelT &1 A BINTT, faqaaTd) @t gamfaan
A 2 :fers Bl |

<[P ferTemTdl I Udel 0 A el ofTg ¢ Al

S 2 1 Ife ¢ o1 |71 31fSIdh 81 <l S9P |19 § 814 dTed]
gfcrere e &1 A1 4 BIaT & | i fawaardl srferes gume!

BIAT €, I8 79 B 99T Sfd x BT A B 8 (0 E = x/l) |

favamrdT o1 ganfean 7 gfg = & forg srrfq x
T HI B B & foTQ
@) fave Al & AR &1 TS L gig R &SRl 7, 2
(ii) gy gRuey H fag]d &RT &7 919 &8 &R faar

ST 2 |

orerf¥es aiRuer 7 faed €T o1 HIF HH DR W
faraard & dR & RRI IR fA9dicR &1 819 9 81 Sar g |

3r: fawaaTd @7 guTfedr ¥ gfg &= & oy,
e & urerfaes uRuer § wrg gRad fhy 9=, favyasmd
& IR B! ol TS 1 gieg HRAT 31 ITYad 8T 2 | T8T
HROT 2 b faaardt o1 IR 7w form Sar e |
SaTeXvT 6.5 favardY & grerfies uRuer # 2.2 V A araa
T 1 Q IafRe ufeRier & 92 9 20 Q IR BT &7
forizes <7 B | afe faqaard & IR &) o1 Td ufaRier
HAeT: 10ma 20 Q2 a1 fgvd ygorar & <Y=d49 ga
SNferBaH AT ST BT |

£, R
gol: fava gaorar x = —2—x—

R+r+R' L




el &, =y aRuey e @1 fAaraa =22V
R = favarmdt & aR &1 ufaRer =20 Q
r="9e 1 MalR® R =1.0 Q
L =f3qarfl & aR &1 w18 =10 m
R'=911 fRiF® & gfoR ! W (09 20 Q)
x & =IATH A & Ty R’ &1 A1 31fdad s
MY, 3T R'=20Q | 37

2.2 20
X = —— |x—
e 20+1+20 | 10

22 2 44

=—X—=—=0.11 V/m
1 1 41
S - N
20+1+0 ) 10 21

SGTENYT 6.6 Udh faWaaTdl & urerfie gRuer # 0.2 A
¢TRT udTfed 81 %81 2 | R & ugref &1 fafdre gferier
40x107° Qm 2 qorm ®Ie &% 0.8x10° m® © ar
e gaoTar S T |

I

Bl: [T yaorar x=7p

Jel =024,
0 = IR &1 faf¥re ufeRre
=40x10"° Qm
A=0.8x10"m*
A @ IR
0.2x40x107"°
XxX=—
0.8x10°°
6.5 fauaadt & Sl_jﬂ?fFT (Uses of Potentiometer)
6.5.1 UTIf® da &1 salR®e yhig @
BT (Determination of Internal Resistance
of a Primary Cell)
e K, ’
+ —
— (s —WWMWA—
Rh
Y A

A O_D/L\ B
+{i" G
\,l .
QJ

R 6.11 AT a1 3riaRRe afaRier Si1d HIAT

=0.1V/m

afRuer BT &3 6.11 & SR MaeIDH YRS T
g | fvreandl & R & RIRTAT B& #ofispa & fRRaraa ¢,

o1 9, gRI g3 R, A1 goll K, @l SISeR Ui

gRuer 41 2 | fgchare ufRuer # sr=rd anidfRe ufaxier arel
I & YATT Bl [AHaard) & S faug arel RIR A eI

SO BT gRMAEMT I Bl gY fa|dl |oil ] | AT Rd
2 139 A & QI el & #eg o TRy SRR, B. e

GOl K, DI Arg S 2 |
Frafafe— dduer yrafis Ry & gof o e
aRRuer &1 ol K, I Gl I8 © | 59 3T H fgaasd
aiRuer § o Al Yot uRu H 8iar o | {99l goit &1
vl & IR R ReAPIaR 9o & [darda g & forg
Aol RIS UTR R 8 | AT I8 /4, B | afe favaandt &
AR W g yaorr x & dF fawaandt & Ragid &
£=xl, ...(6.32)
318 Ui e URuer el Jiad e gU fgdiae uikuey
¥ o IR diess H | B1g 0k R R § 9 goi kK,

DI S PRI & | 3 TIRATH Hele 9 uRuer # grar g, a2
A UfcRY R fAgfa gRr yarfzd 81l © | 59 Reifay # ufdke
TR favauas (Fdt o effise dieean) Vas forg favaardt &

AR R AT TS ST SR 8, AATI L, &, T

V=xt, ... (6.33)
U B JTTT IR g © [ Afe A BT AARD
Uik 78 Td RH gRT /2 <
E=V+1Ir
r_s—V
T =
-V
a1 r:( - )R (- V=IR)  ...(634)

Y. 6.34 F THI. 6.32 T AHY 6.33 W A ¥@H R

. xl,—xt, R
xl,

£, =7
a1 V:[lg—zzJR ...(6.35)

FHIHROT W T BT AARD TR ST B AHd © |
4 TN H R & F=—0=1 419 R Afe £, Bl

A 1T BB ATARD TR 1 by S0 ar 7 f=a—f=
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U 81 & | $PBT BRI I8 & b ol & MaRke ufoRre
el | YT &RT UR 94X 6_aT & | 31d: WA # ardRe
AT BT 3T A1 1A dxdb 39D AR A1 (RATH 9
rferpad de) fay S 8 |

TETEXYT 6.7 UH faqaamdl, s arR &1 o718 10md
iR 10Q 8, &1 2V faargs 2 Q araRe ufoRrer @
Uh S 3 AvIhH SISl 1T & | Uh UTeifie do & fore
A o TS 5.0m U Bl & | 919 el 9 0.1 AT a7
TS &1 STl & S9! Sfiel dieedT & oI Adard ol
4.0 m YT B & | Aol BT TR ORI ST BT |
Td: B9 S © fob fonaemdy &1 fava garorar

& R

x= P Ix—

[R+rJ L
BRI R=10Q
L=10m
€p=2V

r=2Q

31T xz( 2 jx1—0=0.17V/m

10+2 ) 10
A BT MRS YR
eV xt,—xt,
1
x(fl—fz)

I

g8l (,=5.0m, (,=4.0m, [=0.14
A @A W)

0.17(5.0-4.0) _0.17x1
T o1 ol
6.5.2 I Al @ faela ars® Il & T

(Comparision of Electro Motive Forces of
Two Cells)

Sp K,
- | - :.: N
’ Ry,

r

g7 r=

=1.7Q

A‘ | » C B
€ J
H F o!
|532 ’ o
+ I -
1 ® , ~faumit sgsit

o 6.12 31 9all & fa.ar. gl &1 et

TRTT HATST— 7 6.12 & AITAR TR BT HATT IR
& | e aRuer gd ST @ AR & | ovd § |
fgciore aRuer # f5m1 Wl & faar. 9af (|7, aem ¢,) #
oI PRl 2, I IR DI eI & TR & I [vd &
RN A ST BRe & | 371 Al & RO &l G g aril ol
& TRl BT 1 7d 3 9 FAIOId v © | fgArT foll & =
<A 2 BT gRAd G & gIRT fadt ol A Sirsd 2 |
FRITAR— Fduer yrrfie aRuer & il K, &I 9
R fgcirgd qRuer ¥ fganfi gofl & cffivd 1 7d 2 &
Heg SIe T & | fadl ot J ol weradn 9 faardd ¢,
& U g oS UTW &4 © | AT A8 £, © A
fevreErdt & Rigr &
g =xl,
Iel x g JaorT & |
yreifies afRuer &l fard wad gy o fgarft gon
% TS 1 74 2 I ST 82T 2 U4 3 & W& Sic oM & |
9 T H [Ia1det €, BT Al faqadrdl & uRyer # o
ST © | faadt ol &1 AT A ¢, & oY A awrg

A AR & | A8 £, ©,

...(6.36)

£, =xl, ...(6.37)
1. (6.36) TG T, (6.37) A

g xt,

& ¥l

81 EI
a1 gzz ...(6.38)

AT Al & A AT IAT BT IFUT I ToTY Hl el
SETSAT & AT & FH BT © |

GG B THA R, BT 414 &R {1a57b B
FETIT I Rl BRe [dHa—Iaurdmal & f=—{=1 A1
& o0 ¢, Qd ¢, ST IR U YT & [Tl ¢, / &, AT
FRAE | I G g, /£, B AT BT ARTAN UTT G © |
9 TN Fx BT H19 S1q T AT 8] 2, 37 faveard)
@ HAFADIDROT DI ATGTIDHAT o1 Il | ATATI: T
TR H 59 UART H YH el & B0 H SIaaliei] el a2
TR A B WU H ST el BT STANT fhar S 2 |
HEaqUi— If UrH Wl AFD el 81 Al 59 TANT I G
3TSTT Al T a9, It 71 1 & ST IR bl &

...(6.39)



6.5.3 g YRS FATd HRAT (Measurement

of Small Resitance)
€

+ | ’ /K)l 5;;;;
| t \¢ A

K

%6.13&[“«%@5@%&%
gRuel G- 3MMavad uRue fa= 6.13 # qeriar
2 | 94 areoal @l axe wrfie aRu quf axd € | fgcias
gRuer fora # Terid =T 3red UfaRIe 7 &l U S1d UfoRre
R & SIoishA H AT R 39 ol &l ORI 5@
R, , &S K, @or faqrad &' & 9 & Aofishd
J[AIRTT PR < B | IfaRIer R & S=a fava aret RR &1
g & IR & S=a fag & RR AR Sisd € | R a7
& 111 faa grel RRT T U g AR Bl & SRl shoer:
104 3 9 SIS &1 e & | fgaml gofl & ae efiea 2
BT GRTATI & Brax faadt gof J A Sig 3 2 |

forarfafer— wduer urerfie uRuyr § |l K, H S
TR 0T & & | fgeiiaes uiRuer # foil K, H €fc o
g o fgrit ol & efiFer 1 d 2 & g Sfe oI € | 39
Rerfar 7 favyaardt s ufeRI R & RRT O favaiar &1 |+

IRAT & | Al fg<firaes uRuer # fagd aRT 18 @ R & R
R faWaleR AT V| & forg faaerdt & R W der ofrg

¢, B, fowaandt & Rigia |

V=xt, ...(6.40)
W V=IR @M% FH )
3 IR=x/, ...(6.41)

319 fgAnfT Holl & e 1 Ud 2 & Weg 9 ST
ECIaN SiFel 2 U4 3 & AR S o o ¢ | 39 Refd #Rud
78TO 9 H BT | SIHI URURIT 3 &1RT ST H19 JATd R §U
(R+7) UfRIE & RRT R IS4 fvaiaR 1, & forg favamndy
& TR IR Aol oTHTg ST PR il & | (G T8 L, Bl

Vi=xt,
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wg VW, =I(R+r)

3a: I(Rﬁ-;f):xf2 ...(6.42)
I (6.41) AT AL (6.42) A
I(R+r) xt,
IR xl,
ro/
l+—=-%
a1 R 7,
r_ bt
a1 R 7,
0,—70
T V{%JR .. (6.43)
1

|1 6.43 A (0, TAT R BT A7 IGHR A

RIS 7T #1911 fhaT ST HehelT 2 |

TQTENVT 6.8 U 3Ty UfRIY S A & foly 39 Sea
TfRIET R & SofiehA # Siredx ReR oRT ya1fed &1 Sl © |
I=g UleRIE R & RRI WR favauast & g e oS
3.20 m U< B & | ST UfeRTen & 2iofy Ao & forg
AT oIH s 3.60 m 9T Il & | UfoRielf R qd 7 &t
U ST BT |

Fel: 74T Uil 7 987 arell a7l € | IR R & iRl )

e uae & forg Sgers orwarg 7, 2 al

]R:xfl (1)
(R+1) R a3 9+ & forg Sgerd o s £, 8
1(R+r):x£2 ...(2)
R+r_€_2

ot R ¢
r_t,=4

RE t,=320m uq l,=3.60m

r_3.60-320 040 1

¥ RTT 320 320 8

3d: R:r=8:1



6.5.4 91 ccHITR &I AN e (Calibration
of Voltmeter)

giecHIe? §RT ATY 1T grgald fafie= sron
SIRI—SURY BT i Ffel, diecHe’ & TH UR 3ifdhd
forgl & e 3 T8l 81, dlecHiex | ugad R & RET
i 7 SIAARYT 3N & BRI Ael U el 814 & |
faaTd favMaTaR @ e A1 IR el © | 31d: dlecHiey
ERT UT (YT Veguif ol il favamrd) gIRT T e Uegoif
J PRAT diecHIeR BT FeTeNe HEATT & |

SP Kl
____:4p_@}———4i32?7\

€ K,
+1 .- (o)

1! \¢)
17 6.14 faqaard gRT diceHIer &7 Jee=H
191 6.14 W dlccde}y & 312N & foTU 3asdd

uRRuer fos gertar a7 2 | favaardy &1 grerfie ufRuer
fasaed & TR AB & Siofish# # e, a7 f25ieb R, ol
ol K, &1 SirghR gof &R & |

fg<irres uRuey H U e Al foraapT fdardd €,
2 % o7 RN 3! gl & dR & Sod fvag & RR A9
I BRel & Yep 37 el AT T (7= R, , el

K, T ufcRg dfes (R.B.) T FRETgaR #1of 63 | Sired
2 | R.B. &1 34 fava gttt RRT favenmd & ar & fag A
 qAT (7 forrg o1 RRT g ARl ol & et 3 9 Sirsd
2 | o dreTHiiex o iRl o’ & S Uik dfed @
RRT & 7eg Sirs fear Sirn g | fgamil goft o 7eg efiqa
2 IRTATYT ¥ BIhR [a|dl Holl J A Sirel SIem @ |
forarfafei— dduerd urerfie uRuer &F gof #-d €, qor
fgARTT Sl & <HATeT 1 Td 2 & 7 SIT ST (=il ol
B FETIT W A A & fdal. 9 €, & [T Aqfera
RIS ST e 2 | IS U Hgford g £, B Al

g, =xl,

N
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&

N

g7 X = 7. ...(6.44)
0

BT x fO9a gaorar 2 | 4. (6.44) & x BT 714 T
TR A & | T8 Faardt & AabIaxor § | 31 fgAmft goit
P AT 1 TAT 2 3 Sl BCTHR THel 2 TAT 3 B el Sic

T & | Foil K, BT 977 B R diad § F UG

gfeRIer feprerd € | €RT s R, 1 eTIa 3 UfeRie

H RT3 S5 A FaTad o dlecHies H e Uy v
& | aTecHICR &7 T8 UTsdTd V Al o ol € |, I8 Ffegof
TSI BTl © | UTISle V & FId [aHaHTdT gIRT g2
I3Teh STl R+ b (o1 eIl & IR UR Al o ls

0, U R & | 39 YR fawadrdl & Rigic & favdieR &t
geref yre i s
V'=xt,

=€, [ﬁ—z] (x T A9 FH. 6.44 1 I W). .. (6.45)

0

3Ic: AlecHIeR & Ura i H Ffe
AV =V "' AR |

afRuer § yga GfoRier dfaw qei R, &1 HeRIdT
A dlecHler & = urs el & forg favawmdt & ura
foqaiaRl &1 981 IgHi® S IR ofd § | dlecHIeR &
qTG T TAT S I [aHTT & T AT P R ey
& AV =y -y o BR Ad & | Ffeat AV qer
ArecHiex &I AT UTgdid V & Ae 3R Hiad & U
IR P! SAALATE d5h DE & | AR dsh Pl o3 6.15
H AT TR | S ash A TR UBAH V' =V — AV 9
T ST a2 |

‘
_8 -
.5/ >|+ /
g > } } } } }
|| T T T T T
. 2 4 6 \Y 10
b < o .
% - dlecHICY &l Uledidh V. —>
©
&

17 6.15 AlocHIex &7 ARNYH I



6.5.5 3fIeR &T A I &9 (Calibration of
Ameter)

forT g ulRuey # arfiex | UTwT fagqd ORT &
TIGATDI DI FIHTATdT | T ormef uredial | Sird B o
UfohaT BT 3FTIER T 3TN HEd ¢ |
TfRuer— 3rIer & 3eRNeH & oy sravad uRkuer form
6.16 H SEMTAT AT & | I8 URYLT Y4 6T dlecHICR &
3feTee ST 21 & | I8t uRRuer # ufoRier dfad & eI W)
1 Q& HUSe ol TS & TAT AecHIeR & W WR g9 HUSaHl
@ 1o 5 H a1 SR forar T © RoradhT Sfereiem a2 |
3rTex BT faciad ufRuer 7 Srofise # Sier T € |

A 3
T\ - | ‘W&;;
N . € O ha Jb
+I [ (.)
Al K2

= 6.16 IR &7 feTeIEA
forafafe— orerfies ufRuer &1 ot K, ¥ Sfe o & aor
fEwmft ol & < 1 7T 2 & Ao e A S Ao
& faarad e, & oY faqaddl & R IR Adal =g

S BR ol & | A9 I8 £ & al

gS
g7 X = 7. ..(6.46)
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1. 6.46 DI AETIAT A fT TaordT x ST &R ofd
2 | I8 favg a1t &1 AHIeRoT © | grerfie gfkuer §
aRRac= foby f4AT 319 fgamft il & efirer 1 q2m 2 & e
3 Sfe BeTh <ffiFel 2 AT 3% T Sic o & U4 fgdiasd

uRuer # ot K, H Sfc e IRT Jarfad ovd & | R
1 R, @ T A 1 Q &1 gusl ¥ gieod g/

AR B & | 3 AIC PR oId & | I8 IRT T JRYIT A 2 |
3 & 79 1 e 3119 & RUSel H g8+ dTell &1RT
Frsell & AR R fvaiR & e adi 211 Q& RRF W

fovaiar Ve fog afe dgee ars /, g ar
V'=xt, I'R & V'=I'
(- R=1Q)

uv+=g V'=

da I'=xl,

/ £
I'=¢| 2 || x=-=%
g7 s

B! ' faemTdT IRT AT 17 €1RT 1 AT AT B |
39 TPR AR D gRIAY T ARI B AT H FA =7 -]
ST HRA & | 379 37 & F=—f= uredial & forg
FeAT [—1' 9 B & | Fed [—1' TATAHR B
AT IS & Fe NG Wiad & foTd TR ol feremeds
I B © | SFARNGD dsh Ueh M MBI DT U 7 BIehR
NI (zig - zag) 3T &1 &1 Al = (o 6.17)

..(6.47)

K=
AR A /
B~
o L
5
.
z 3rfler BT UISAiD
a3 6.20
3feTeIE I5h & el UIGHIH ST PR T & |
I'=1-Al ..(6.48)



10.

11.

12.

13.

Hgﬁ"{\"'f ﬁﬁ (Important Points)
Rt b1 g 174 3Taer WReTor uR IR €, 39 Wfe 1| ol Bed § a1 39s IgarR b alkyer

JE9R g X7=0

fohRit o1 fg<dia e dreedr s1erar ou FuM Heelidl € | I8 Sl |ReT0l U JATIRA © | 39 19 Hargar
XV =Ye=YIR=Y¢

RICTCT AY B Aol Tl H TuTrd YoIrsil BT U Y WA &l o |

AIex ¥q, DI Ag R MiRd Urafiies Jfaa 2 | §99 3rsia Uikl &1 A1

g :(100 —/ ) 8
l

fevgardt vep Ul AT Y © o/t Feraar | fbwel af favgall & #ed famMaiaR srrar 6l At &
faarae aRygEdr & =1d fHar o1 Fed & |
ey srfdera fawg fafdr uramenRa gfad = | s1fdera &1 Rfd # 97 o< IRy & diec ey &I a8
B HIAT B |
faardy & AR @1 SHIE TS UR g uae B fava gaurdr FEd € | 396t ArFe V/ me | fava ygorar
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