zafewa (Electrical)

v 1.4.34 & gwiE e

gawEA (Electrician) - qava gfesa st

ItEl #1 RrE - T gRfRwa afhe stiv ww=me (Ohm's law - simple electrical circuits

and problems)

IqA 1 3 U & A A oA faforfaa wRF w A e

o TAMRHA ATHE F ATARHA THET F1 FH FIAT

o 3T & RrEm F A & gl gt & = w1 e garEn

. ZafR® Afde A sive & R &1 g w30

o TRTRE TER TF TS Ft TR FIAT FY AR T F 0T FAT |

T famga aRww (Simple electric circuit)

(Fig 1) # fR@mT axar fasel oy &) gy &= i o &
TS FE F TS A § AT T TR FLAT & AT JeLr
& TS A § 199 ST &

(Fig 1) ® femmar afRuy us s a9y gtar 2| o ok &
U & o= & forg ffofaa & a@ s &@a 2|

Fig 1
[ ]
L

LOAD OR RESISTANCE (R)

CONDUCTOR
w

POTENTIAL DIFFERENCE "V"

E

- |+
1
|

CURRENT (I

ELN143211

SIMPLE ELECTRICAL CIRCUIT

o afRw § & goagEl & aifed w3 & fore fga-aes aq
(EMF)

o g (I), TS T TETT (TATE)
o foery (R) - fRgd et & ware & fasty

tgT #1 R (Ohm's law)

d 1826 # <tst & e F AT amar F a7 FeHed &
forg Feaet & O & 19 § goa: NeREe o &1 fEr
FgIE 2 |

afwer § AR ae® ad, g A gfag F @ aae A
e g fear st 21

A e aamar & & warfed amer (V) & o & afer & &
famgett & ¥ 91X teear (1) R &dt & aud & wifas ferfa
T am oefe fer W m R &t ooy # wfadg &
sfater (R) % &7 & @ifaa fber s 2 |

(@m
I &9 §

gl R Fzan € 5 Tl oft = wfRw affe d === ()
e aiees (V), & A1 AU | & 37 R aramm o e
'R’ & AT THATIIE | & |

(erafa) | oV (@ 'R’ &t o w@r s )

| o0 R (I 'V & f@R T@T 1T 8)

| o V/R (1,V 3T R & &= T d¥awr)

Y
| A e

K

TP V=IR

V = gfde § w3 fFar @ ates Volt' &

| =afdhe § agd g #3< ‘Amp’ &

R = afde &1 e Ohm &
(Fig 2) @ fR@mu JAR ITdF Hag H TF fdda & &7 7
fAfde Far s awar €1 @ @ & S 32 wW o g
T &, SHIY AT ST T A A AcAl Hr ferfer ATTH
safara AT &Y |

Fig 2

I R

ELN143213

Ohm's Law Triangle

IeTeuTy V' Ut #¥A & forg, 'V O g # a9 e Aq1e
gIR, @R V=IR

Y TH1T 'R’ 1T &3 & folg 'R’ A9 € &Y a9 T+ 79 &
V/I 38 9% R = V/I| & &
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nfora qefa & forem 7% fer 3@ T =reh T o g 2 |

Resist __ Voltage (V) Refer Fig 3
esistance = =y Refer Fig

\'
(or)R = i (Refer Fig 3)

Fig 3

R COVERED READS:
1 VR L
R= T

FINDING RESISTANCE

ffeaa w5 @ad € & ST™ adiE A9 TR T wHeE
faraT ST awar 2

EL110612

Voltage (V)

)= oo
Current (I) Resistance (R)

\'
or)1= R (Refer Fig 4)

Fig 4

1 COVERED READS:
% i R
"R

EL110613

I T V' F A V' H TEHT AT AT ST ThAT B
Freest (V) = 917 (1) x e (R)

Far V- IR (Fig 5 # 3)

Fig 5

V COVERED READS:
V=IR

EL110614

iRt & st feem w1 sy (Application of Ohm's

Law in circuits)
IerETr 1

et 89 (Fig 6) # fammy afRwyr it & fSear 10V a8t &ia
AT 5 A Ty w7 e 8 | 3T 29 AqTeish | & 9T I Y
qod &

—_— 10V R=5Q

ELN143214

I
w2 mI< ®<

I

= 2 ampr

IS 2

Fig 7 & gwii&r &@fthe & faamr iz (1) yarfed &tar & |

Fig7 1k Q
 F—
@
Rt 2
Frees (V) = 1.5 Volts
wfagtg (R) =1 kOhm
= 1000 Ohms
T FIAT R A (1)
T H
[ \
R
& (Solution)
= V. 0.0015
= 1000 Ohms > amP

I (Answer)
gf¥e § #%= £ 0.0015 A

SPCI
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affe & F<= 1.5 milliampere (mA) &
(1000 milliamps = 1 ampere)

gHEt (Problem)

(Fig 8 #) femmy afRaer & 10 1% IfA<rer & AR dtcedT &7
A IT FX 5 2 TEH 9T 10 08 Jfaaes § & yanea
gdr &

Fig 8
v,
(AL —

L+
SUPPLY R, 2
VOLTAGE

L—
T Ry 1| R

] / \
1

& (Solution)

et 10 |

V=1xR

=2x10

=20 Volt

T T afe oy Ifa<ter &1 419 S © a7 89 S AT
FreadT 9T T T & |

sttt aivay fRfa=t (Extreme circuit conditions)
uF 99T § 3 et frfaat Iere gt awdr &
g afkad (Open circuit)

UF g IR0 §, IRIT | AfF I=7 qfawre giar & | 7Ry
# oo fearfa wfeq of a&dt © 99 fa= gar &t | o #1E 9
gaTE Tl |

SaTeYuTy, UF Wi #t got 9Raw §  &wr oEr § 99 fEw
AT & AT afay F 4 awrs fFe o =g et | uw
arhe oY, gar a9y gtar ¢ afe fafy awee &1 feEnr e
‘e’ AT ‘et feafa F € aud fa fafy avbe § #18 Iuwe
o A AT @ et

@Y aRwd (Short circuit)

a e eifaw ferfa @y oy & 21 ww @y w,
IO I EAT & TG UF HA % &t SHAAT Hl ATST SATAT
& (Fig 9) @ afRuwe aa oft & @&ar & 99 Hfaer av Hiet &
&= et gt

ot A gfodty o< g S w0 S S a9
gaar &1 afe  (Fig 9) # fa@my srgam ooy & w== Iuee
FAT T € a9 I AT AT 7RI @ Ger & A1 |

Fig 9

vV—/— SHORT R.=0 |:| Ry
v \

FUSE BLOWS

ELN143216

S ST (Practical application)

T VT & T 9 &1 TANT AT v fau aie afa<r &
T &MRT &1 TREfT & oIy #T g & S awrg dieedr
T &7 | go8 araRdEd &t afRky & foru 3faa awwr & Ffew
T § gerEar et |
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agfes =il (P) X 3=t (E) (Electrical Power (P) &
Energy (E))

AR (V) ST &= (1) F IO et &7 Jegfer® o Fed @ Fyfas
oifte (P) = ateest (V) X &7 (1) P=V x|
aggfae oTfeh &1 318 aTe ‘Watt' 8 38 'P’ & F97Td © 37 d1eHie
# ATaq 2| dyfas wiw & forg fafaa wrer @
i) P =VXI
=IRxI

P =I’R

i) P =VXI

\
-VXx—
R

P=—
R

agfas st (E) (Electrical Energy (E))

Fegfas wifts (P) oY a@wa (1) & TUE%a &1 dgfas ol
(Electrical Enengy) (E) #=d &

Tgfas o=t (E) = agfas wfw x a7

E =Pxt
=(VxIlxt
E =VxIxt

Fgfas® S & 318 “are "qver” (Watt hour) (Wh) 21
Tgfas St & FaaTE 3H faet are s (KWH) 3t gfe
gl

B.O.T (¥ armw =) afie / KWH/af¥e (B.O.T (Board of
Trade) unit / KWH/Unit)

ot ot & (31 o ge) e [F AT | Zfe wE A ot & g
(Board of Trade) a& a1 & {5/ 1 &< aTe & o &t 15ver

T STt Ix et St & @ gt & U fohett ate o1t @dd(1
KWH) &%t 21 58 it us “gfwe” #=d 2|

=t = 1000W x 1Hr = 1000WH (or) 1kWH
SeTET 1

T aggfa® 3T (electric iron) 750W/250v # & & 90 fame
STANT ¥ 9 fahat agfas S @ stdl & |

e

oifte (P) = 750W
e (V) = 250V
LR = 90min (am) 1.5Hr

A FEATE
agfas 3=t (E)

BESLE R
agfas et (E)

E

JqTET0T 2

=Pxt

=750 w x 1.5Hr
= 1125 WH ()
=1.125 kWH

TF Ifa o F ik (Power) &1 T0ET &< S 240 V agfas

qATE 9¥ 0.42 T 9T ot 2|
e
Frees (V) =240V
o= (1) =05A
A FEATE
wifes (P) =7
A
P =V XI
=240x0.42
=100.8W

Set ofte s (P)

ISEY 3:

= 100 W (cRT+rT)

wwr & i sfaery (R) % omT &% e 3T 200W/250 V

g2

far
it (P)
Freest (V)

T FIATE

gfay (R)

(R) sfater

=200 W

=250V

2

VS 250X 2
. VT _ 250 250
P

200

=312.5 Ohm (Q)
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IR 4

ws oY # frefofed degfas ate edom swai G s @
i) 40W % 5 Nos. &« @rze 5 "ve/faT

i) 30W T 4No 5 %= 3=ue/faw

iii) 120W &7 1 No & &Y. 5 sra/fR

V) 60W &T 4Nos. & 4 Fud/feT

Tt T AT &l J(AC W VAT ¢ AR ATAHILT HS [ HT {orTett
#1 faer #1 faRm s &< afe waad gerl.50/ e &t

e

gfq fe & @re &1 faawo

ayfas Suweor o LECEY T § qHA
) ZEARE - 40W - 5 5 guar/fa
ii) T - 80w - 4 8 wueT/fae
i) & 20w - 1 6 Tuar/fam
iv) o - B60W - 4 4 guar/faa

S @A & 3¢ - Rs.1.50/7f e

T FATE

i) sfafeT gfre & et @ud = 2

i) SEy WEN & forg et @A = ?

TATIAR
FAT @I TfafeT
1 EgFdmEe = 40W x 5 x 5 =ver/feq
1000 wh
= = 1Kwh/day
1000
2 H@r = 80W x 4x8 =ver/ikT
2560
=—— = 2.56Kwh/day
1000
3 & = 120W x 1x6 =ver/fes
720wh
= = 0.72Kwh/day
1000
4w = 60W X 4x4 =var/feT
960 .
_ —Kwh = 0.96kwh/day
1000 5.24kwh/day

) wfafed Fo St @aq # e & =5.24 e
i) SELr wEE & forg $o it @ud ar 31 faw =5.24 x31
= 162.44 gfe

ot & &) = Rs. 1.50/7fe

AL HEH & FA fowrelt #1 fa@ = 162.44 x 1.50
=Rs.243.66

S WEN & F faoet &1 faaw = Rs. 244/-

JiaT =T FE (Assignment)

e : AT TiveronTrE wit fFR 7w an fafedn & fom
THAATAF TR 1 fawret &1 e daR # & o w=
TEHd 2|

FE, I T whw (Work, Power and Energy)

afe T five ow a7 (F) e & 9% five & &1 (s) & gAY
o aX faeriue e & at sa e = w1 #ed 2|

T T v = 5w x AR

w.d =FxS
¥ & "W Jefid #d &
FF AT ghTE &

) Fe TIST dHvE qurTelt (F.P.S) ® “Fe a1$e (Foot Pound)
(Ib.ft)" &1

i) AIHIEY T AHUE TS /I0TeT | (C.G.S) “IH A< Hiex
(Gram Centimetre) (gm.cm)” & |

qT1
1gm.cm =1 dyne
1ldyne =107 ergs

FE F qa9 Sier 39 ‘I (Erg) 2

i) Metre - Kilogram - Second (M.K.S.) T&fa/someft &
“Kilogram Metre (Kg-M)’

1 Kilogram =9.81Newton

v) sTergE Tfefa) St 7 (S.1. 3 e) is ‘Joule’
1 Joule =1 Newton Metre (Nw-M)

it (P) (Power (P))

# Fe fF 3¢ F of (P) Fed @

otk (P) = fawam s & / awer

_FxS
t

P

z#E Lb.ft/sec in FPS system
gm-cm/sec is in C.G.S. System
(@

Dyne/sec

@)
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Kg-M/sec in M.K.S System (am) NW - M/ sec
(1kg =9.81 Newton)
Joule/secin (S.1)
1 Joule/Sec

egfa wifve
Fif3 orfth #t g1E “ewf 9rax (Horse Power) (H.P)” &
ETE 9T T &7 ThTY a0l B Tt &
T -

IfedeT e ¥ (Indicated Horse Power) - (IHP)

=1 watt

= VI Watt

3% g™ g (Brake Horse Power) - (BHP)
gfede & waw (Indicated Horse Power) (IHP)

7% wrfer S5 (A7) 79 (A7) AWieT & 3iE% AT il & 39 TS
gfd ara¥ (Indicated Horse Power (IHP)) #&d 2|

3% ™ e (BHP) (Brake Horse Power (BHP))

foreft ST /ATex [T % 9T IX STl SUAFIT 9116 s 21e 1Y
(Brake Horse Power (BHP)) #&TaT 2 |

BHP # w=rdur a1fq it @
gaferg BHP & IHP a2t &t &1
IHP > BHP
FF AR agfas e & 7 day
(ie)1 HP (British) = 746 Watt

1 HP (Metric) = 735.5 Watt
HP (&f¥=) (One HP (Metric))

fohel 9% 9X 75 Kg FT a9 @ 9 a8 TF 860 | UF Hie<
F G qT FIAT © AT FAT TAT F( T 6 Fardm & |

HP (Metric) = 75kg - M/Sec

HP (fxfer) (One HP (British))

foreft a%g 9¢ 5501b T a7 T I TF BT i T TF qF0
" qF FTAT & af @A T4 AiEE qRE e 2|

1 HP (British) = 550 Ib.ft/sec
=t (Energy)
foreft F & "Mifed B T AT W qfe dR 6T F
%A T IYd AT Fed § |
(@)
FE AR FAT AT T 5HE 7 () 2
(ie) St = orfth x &5/

workdone .
t=————xtime
time

|- =T = oifvs X 99
=VIxt
F #t S.| 5FE ‘@ (Joule) BT & |

CRISIEEZII = (JA/EHTE) X T

Joulle

xSec:Gﬁ

Sec
F AT FAT AT A S.| IHE FAA (JA) € |
Fott &t &t ger W | fawfoa frr s aswar 8-

) ferfast =t (Potential energy) (3@ @ies 7+ afvra =it
Tfe)

i) ITferst FT (Kinetic energy) (S8 Tt g8 &1 Tt 1 [T
).
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zafewa (Electrical)

v 1.4.35 & gwE e

gawEA (Electrician) - qava gfesa st

e w1 e stie S| st (Kirchhoff's law and its applications)

IqA 1 3 U & A A oA faforfaa wRF w A e
- FRETE % g fes wt aar

o qRUY 4T [ FA F o fFe=te & wm fem @ s w7
. frrare # el s S 9a@ auT SO% g AR |® Siewdt 9d| JTd AT

o frvare # frest g 9w # g wT

T & fere a1 ST U STfeet ae & gor Wiare au fafer
el | TaTed HTT & S %A § far sar g

frr=te & fem (Kirchhoff's laws)

ForeaE # 1 wem s (Kirchhoff's first law) : gt & St
AR 9% qga ATAT FTRTSAT T AT ATEX AT ATAT STTAT & FHT
& FerEe gtar &1 (Fig 1 & Fig 2) (3r¥aT) &%=t aft smard
S UF WE/ATE 9T fHAdt € S e A e @ |

Fig 1

ELN143311

Fig 2

+

ELN143312

I=14+lp+l4

7fS @l 31T aTel SRS &7 ST e SfR ST arelt et
FT FTS e & a7 &9 %% a9d & &
41, = 1 +1 +1
4L, — 1, =1, —1,=0
I % IETET A (A1) T TAT(Rd T TRIAT &7 AT I
& FXEY gT &
=0

I T T S

JIEIOT: TRIY § Tef¥a 9T & S FeA & ford e &
s fFw &1 IwEr # | (Fig 3)

Fig 3
V=220V 1 Ry
R=100Q 1
R,=5502
R,=40Q 1, Rz
R4=ZOOQ |
1 Ry
1 Ry
7
——
ETTRT ST Y
IIPlzla,h
B
\Y 220V
h:——: =2.2A
R, 100 ohms
L = \Y _ 220V _
2 R, 550hms
\Y 220V
I3:———: =5.5A
R; 40o0hms
Vv 220V
|4:———=———————=11A
R, 200ohms

| =1+ 141+,

=22A+4A+55A+1.1A = 12.8A

T ¥ A (Checking the calculation) :

1 1 1 1
=+ —+—+—

100 55 40 200

_22+40+55+11 128 _ 16
2200 2200 275
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1 16
Rior 275
Rior =17.19 ohms
\ 220V

= =12.798 A
Rior 17.19 ohms

e @t f@ei fem (Kirchhoff's second law)

UF O¥ ITEXT: I TR | el 9¥ I JteedT V|
FreedT A=t V1 + V2 $AT(S % J1T & aeee gidr & | (Fig 4)

Fig4
I R I Ro I Rs
[ 1 [ 1
1 I 1 I
Vy= xR, ‘ V= xRy ‘ V3= IR

ELN143314

SERIES CIRCUIT

afs @ft JIfRa Fieea™ gATESE o JI € S @it sy
Fread™ FRIMTHE ol ATAT & AT TE FET o7 AT & [ I3 O

qfRwer § G ateedret #1 J0T g gt 2|
V=0
SqEYol:
ﬁ'ﬂTﬂ'z
VvV = 220V
R, = 36 ohms
R, = 40 ohms
R, = 60ohms
R, = 50 ohms
T F |
R, 1,1,
V1' V2||3'V4
S

Tl § FieedT Iaq- Sd <A & ford fFe=te & g ffae &1
o &2 | (Fig 5)

o= & fadtar faw & srgame ooft ooy & 3o afaae R
#t T FX | (Fig 6)

Fig 6

1
| S

ELN143316

Fig5
v, Vy g A
1 R1 \ R2 R4
I ] 17 ] 1
1 J 1 J
I R

—O
+
<
|
Lo
ELN143315

%ﬁﬁﬂﬂ%%mﬁw%sz, Ra%ﬁ«lﬁ@axsrﬁﬁa
F VAT FEEH ALATHLT &Y |

R _ R, xR3 _ 40 ohms x 60 ohms
23" R,+R,  (40+60)ohms
= 24 ohms
I:RTOT: R1+R2||3+R4
= 36 ohms + 24 ohms + 50 ohms
= 110 ohms

u AW & o g Fo oY | A AT AT et @

\% 220V
| = = =2A
Rior 110 ohms

AR A ateead @
V, =Ix R, =2Ax360hms =72V
Ve =IXR,;=2Ax 24 ohms =48V

V,=1 x R, =2A x50 ohms =100V
AT FT S 9T

Vo= Vl + V2||3+ V4
220V =72V +48V +100V
220V =220V

TIT T BT LA & ford fheais & el & ST 9¥ Jeaqrfad
EE

1 RF ™ a= ¥ aigw (afr fagem) &t e w1

2 afRoy § y@% "ea W awy e # fafea #3| awy feww
w5 Bl & T emf § HITHF & GATHS QT T agaT
gfar 5@ gt 2|

3 orsf grere &t 1, | |, gnte & yefita &Y | gy & afer &

1772, '3

forar freat® & wuw fAaw &1 w=@mT &2 (Fig 7)

4 oY oes 9¥ us 9Y 9T A Sae feur fRd & s &
qUETd U9 & B &l S de 9 qiafad T #¢ |

5 ufRRoy & fasfFat (s amer) T 999 HX A IH AT B
ﬁ"ﬁ(FigS)
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Fig 7

\(11*12*13)

ELN143317

ABCEA ABCDA ABDA

ELN143318

CLOSED LOOPS

6 FIT & Ug ¥ wgfAq T TF 9 9197 § IAF gk &7 F
FH TF 9 NG9y qieyfora gr =nfed |

7 fava # gfe gt off ot | fave § gaw (Rrrae &t
SHUTTe) HTAT AT 2 |

8 T qT9T & =T 1Y J ¢ | 31 fhe=® & dteear (Haw
FHRTOT & fore | AT & qof 8t a¥ et I fag W
& ag AT =R |

9 HAWH % &HF Tl A oo AEAyer 2|

emf &a & fe@ (For the source of emf)

AT % FOMHT & G S 3 T Tam = fava 7 ghe
&Y € (raise in potential) 3aferd A9 g A AT 2|

T & AT & RIS ST & Tt 9¥ fasa & qa= giar
£ (drop in potential) gaferd AT TS &HaT 21

emf * &a W v ghe st fve qaw fafww
FA & ford e A R @@ s ) R s )

afater & @ (For the resistors)

gfa<ra § g Y feem § € gfadas W =o= & fawg adq= gtar
& zaford AT RO siaT & |

gfaxre & g & few & faada e o afaas o aow
fawa gfg Bl & safod 9 geTeTs i 2|

T FT AW FIA AT TAF gew A e fem &
A e A e Aeayet ¥ gftes F Rt w
fawa g stuan qaw ® fafeam @ emf &1
FaaT ¥ & e A Jmrd

10 T TeH H U T HLA & (o THIHLUN i 5T B |

IITER 1 : TF det et gelt oy aieear V. i srmafs
Sfete R & 0% wfrT & Re ga Ok Vo aiedr 9%
st gfe R %WW&WW%GWWﬁ
R e SRR & | R wmt & Rt dedt sy S oy 9
HTRT T WX FeEAT A1 A

V,=132V,V =145V, , =05Qand R =2 Q,
R,=01-2Q

o
1 us 9R9y sRE g9 (Fig 9)

Fig 9
R, R
g B G Ig
— —
| S| | S|

ELN143319

WINDOW LOOPS

2 (Fig 9) & 3T ST daarT & o afkaar & a7 Rt aror & ot
3 € 3 &o s arer § uw et oft 2w Rom § ot e
TR AT AR | (89 e B ¥ 1G 39 fIem # weffq
F4T oH g @ @ & oy yarfea & @&dt @) (Fig 10)

Fig 10
A

5 Re R 1
| I | IS
1
Vg —_ LOOP 1 R LOOP 2 Vg
F E D

CURRENT DIRECTION

ELN14331A

3 FET® & amr AT 7 =T S g0 WY SiaSies & S
Frett & &t yfufuie e & wify w3 a6 €1

I =1 +1
L B G

(Fig 10) & 37 =T &t gfud < |

4 oY FT AT T Qe & s & vew gfas & o
9 Aleedl 99 % gadr el & Yeiia #X | (Fig 10)

5w gl # U g e giud ¥ S qer afkwer § St
2| o Sfss=® & af emf & 0T & o= &Y 3T T FTeAT
e faoT wrer: e see St & (Fig 8 H amor 1 3w 239 |)
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6 f= #ifers Remt & s & e & aieear e
THIHYT &1 forg T I&AF T FT AR H8

s T 9T T ARG ¥ THT A Afeedl #d & -V, F AT
AT 31T & & U1 S qHAT < & ar &id &
TS JTH

o TF TTI T AW F¥d AT (e FA & 9 HT T8 Al
AT /9T T ATHAT FLd & AT Sl B 0T A |

o T 3T YT & 29T F dieear 9q9 &7 AN H<d € at
FleadT qad & 0T A

o S IATT YT T R i fATH aieedr 9dqT T AR e
& At dieedr 9d H €T "I

o ETA F U F& AN 3@ TSR Fd g e
arer fAffid #X AT T F qof F A T A F T FE

(Fig 10) &% & o qrer &7 fAmfor ‘A & sreesy e ‘A 9 &
I FA 2|

i.e. ABEFA

¥ * REm= &1 s ®¥F (Applying the above
principles)

AtoB= — | R (4T e & srgfer ateedn @)
BtoE= - IR -do-
EtoF= 0
FtoA= +V, (T8 M AT ATTIE SATAE 1T
# o #)
gafer Jaw q1er H &9 9T #A &
-ILR, — IR +V, =0 ... GHHTT (1)
roraT
=R, + (I, + 1R, ... GHIEHTT (2)
qrer &7 % forr ew 9@ CBEDC @
-I,R,— R +V, =0 ... GHHT (3)
—I,R,—(,+IJR +V, =0
VG = 1R+ (I, + IR,
... THIHTT (4)
BHTY ITE &1 St FT GHH (2) T (4) & @1
13.2 = 0.5, +2(I, + 1) ... THIHTT (5)
14.5 = 0.1l + 2(I, + 1) ... GHIEHTT (B)
wuT gat B wwtEd w1 | % ford v w1
132 =251 +2I, ... EHFT (7)
145 =21, + 2.1l ... T (8)

FHIFTOT 7 F 2 & T FHIHLOT 8 F 2.5 F I[UT FIA T
X 9T 2T §,

26.4 = bl,+4l, L HH (9)
3625 = 5I_+525. .. T (10)
YT 9 & TR 10 F TS U W UT &l €,
3625 = 5l +5.25l
264 = 5l +4l
9.85 = 1251,
I = %: 7.88 amps
1.25
wHiET 9 H | = 7.88 7 (9) Sfreamo & &H ST Siell &
26.4 =5l +4x7.88
=51, +31.52
26.4—-31.52=05I,
-5.12 =51,
-5.12
I =
5
=—-1.024 amps

IR # HTE e 78 Wefia #ar & fF dedt w5 off g
A TR W © WA 1.024amps &A@ GRT AT FT
LI

AR A GRT AT aT=T
I =7.88 amps
Sl g o TE AT A (=T
& AT T H) =1.024 amps
HTT & | =1+
sefl, = -1.024 amps
I = +7.88
I =(-1.024 +7.88)
=6.856 amps
9 F R 9T Fieear = IR,
= 6.856 x 2
=13.712 volts

IeTew 2: (Fig 11) & &t 715 g & ford fae &0 s # |

1 e &t afRd # A% o T & aifhd w7 |

2 HcH ® fFArs & guw aw &7 Agaad #3d g4 gy
feom fafea #¥ i amifea #X|

3 IE T HT AN F Y fF=mw F fad e 6 o |
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Fig 11

5Q

ELN14351B

4 6V 3T 9V FefRAt gy &t stuar o T oY H AT FwA
% for O™ (Simultaneous) T ERT SEAT HF &
|

5 5 3w gfaeras & S areft emRT A1 e |

6 31T IO 1 A T¥rETT #X (Cross checking)

i afeEt w AR wa @ T T 9T T AT S

g (Fig12) &
Fig 12 - l . .
a :l‘""|| I b
- | + 2Q
f =|>777~|| c
50 F
e d %

qerl=abcdefa
quw2=fcdef
i amer & fRem fafRa & st €1 (Fig 13)

Fig 13 B N o
Y
S I .
- |+ I 20
ety
(1) R
50 ]
e d %
w

qwl-abcdefa

+6—11, - 5(, +1,) =0

+6—1, -5 —5l, =0

+6-61,-5l, =0

6l +5I, =6 .. @& (1)
qur2-fcdef

+9-21,-5(1,+1) =0

9-21,-5l —5I, =0

9-5I,-17l, =0

51, +71, =9 ... gHEW (2)

ii T (2) F 6 & T TEiEwr (1) F 5 & O HA I &H
T =T & |

51, +71, =9x6

61, +5l, =6x5

301, +421, =54 ... @ (3)

301, + 251, =30 ... &fE (4)

iv & (3) & FHIE (4) FT HE™ I¥ gH UT AT 2|

171, =24

L, = 2—4 =1.41 amps
17

a1 |, = 1.41 T SfemT #3=
9¥ gH WTA &HT &

61, +5(1.41) =6

6l,+7.05 =6

6l, =6-7.05=-1.05

I, =-0.175 amps.

G 1, aT & W # Foners free @ gaforr awr A e
o & faodia oo & wanfea et €1

Fael 9V ST gy Y ® Sefh 6V 4Ty T I YT =
0.175 amps

9V et gmT & 7§ ¥TT = 1.41lamps

5 ohm wfate & garfea g
I+ 1, =-0.175+1.41

=1.235amps
5 ohm sfa<ty & e W PD =1.235x5=6.175 V.

wfe A= (Cross check)

arer 3 abefa &t & ¥

+6— 1 +21,-9=0

6-(—0.175)+2.82-9=0

8.995-9=0
gfq = & 9T &tar € % 79 @ aue @ o a 9
Sl
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zafewa (Electrical)

v 1.4.36 & 1.4.37 & gwtaa e

zawivEa (Electrician) - o gaffsa s

DC sivft sitw swmaw st (DC series and parallel circuits)

S 1 3 UG F A § o fwAfortad w1 FA A e
o AU Haer H TFATEA AT A iRy Fwv FRfHTIOT FHH_ T

o {6 afthe # g Jiees Ft T FAT

o EMF tifRme J=v T effaa atet & S" &1 q9ae QT

o R & "ol A ST JT W TARET B A FIAT |

syuft gy (The series circuit)

(Fig 1) & soif¥ rga™ & aradifd ol &t awfed wer
g 8 | I arae St gvew w1 Jam 8, o gt ot 8
AU T JaTed gl 21

Fig 1

AN /

INCANDESCENT LAMPS

—O v O—

+ =

ELN143411

SERIES CIRCUIT WITH LAMPS

(Fig 2) & =it =t wfarerst & sfaeenfa fam mar €1 (Fig 2A)
fag A i fag B & i oivft & awafere ot wfotest =t wefia
FeaT & | (Fig 2B) =T &t S4oft § wgfia #ear & | arwda & Soft
T | 3% TTAXe & Ao € | §0 1Y % e &= &
yaTe & ford daer uw Al yew #d €|

Fig 2

A O
+

R4 Ry Ra Ry

SERIES CIRCUIT WITH RESISTORS

ELN143412

it Geert 3 w2 (Identifying series connections)

U A TR SR § | S0it Gy F1 a7 TEaq T a1 AT
T & S T & | SeTEwemd Fig 3(a), 3(b), 3 (), ¥ 3(d)
7 fafee adt & " aofy wfodtys fewmg o €1 s9dw® a9
oot #; &9 d@d @ % 4T % yae & U Faa uF g 2|

syoft gyt ® «RT (Current in series circuits)

Soft aRwy # et ff forg o= g7 |\ enhr | e Ok |
farett off farg o am=T qa e | g afiay # faet &t fagett

166

Fig 3

Ao— T —

+
ONE PATH,
ATOB

ONE PATH,
ATOB

I

ONE PATH, AtoB

>3
33
o T
| —
|

ELN143413

CURRENT IN SERIES CIRCUIT

U YTRT {TT HY FAT ST %1 57 dahel & J4aT (Fig 4(a), 4 (b))
# T T | tfew g€ dfw e |

Fofy ofRuy # gy g9y ©

=1, =1, =, (4a & 4b 3@)

R1

& 39 fAerd 9x 9g=a @ fF uw ool ooy # yarfeq g &
forg g & forg U S o gtaT 2 | g ferg qr¥ 9wy # gy au
gt

st ooy | Fw wfawty (Total resistance in series
circuit)

T T @ f afe sfater i< ateear st &t at o+ e gy
TR F GTRT TR F AT € | &% gfoRraw R, AR,
et TR § &% A € f gfary R o A # 3w ey
T AT & | i Aol & R, # & 92t e wafed enft g of
R, 81T Icael farer ¥ g a1 T |

g Joft & %2 gfary &, F a9 AW & €RT F J9T8 H A2
FA |

DC #vft aRvy & gadt fagtwar fmrgam (R) fordt s st
gl



soft afwer & For wfawry Soft Ry F @3-fd afe sfaet
& AT & aEY BHaT & | §/ FAT 1 gar foram A qaan
g

RLR, Ry oo, R, &t & Fifor gfawry € st Soft
H G AT & U TR0 & UF § TS A2 & af Fot Tag
R=rxN

Fig 4
1
-r V=12V
(»)
(a)
1
-r V=12V
()
R3=20Q
3
IR,
(b) 3

ST&T "1 I TTa<rersh &1 AT & 3 N Sioft #§ gyt 5 e
2l

= gfde & St (Voltage in series circuit)

TER & 79 & Fgar DC afdhe | dte™ ¥ s e
T I STaT & g &= SIS aiee il &0 T S q 1o ToT o a<ae
gar e |

DC ¥ & dtaer (3rd) F&T07 {19 T foram 1 @shar € |

Ate gfa<en & el a¥ &ia dieear fawiere eidt & 98 ad9 3@
T fararioTe gt & o srfemre Wi ateadrent &1 ot aid ateedrn
% qeraY &t | auta

V=V_+V__+V__+ ... V

R1 R2 R3

goft gfRaer # FA dleedr AT dleedm IT AT AT StET
Fig 5 & fRmar = 2|

Fig 5

R,=24 O R,

R,=40 Q

|
|

1R3

S —

ELN143615

MEASURIING THE TOTAL VOLTAGE OF SERIES CIRCUIT

faferer frfaat ox U ateediex &1 S e gu Svit wfatest
I¥ FieedTd AT ST Gt & st (Fig 6) & fRmar = &

Fig 6 VR,
;®7
R,=36Q
w 'R, T
1 I
I
A VR,
— AN
- 1 / \
I 100V Rp=240Q Rzt V /
N
 — -
I
I
*————J
Rg=40 Q
]
1 |l—| i
QT
| ///\\ |
L |
2V
N VR, %
VOLTAGE DROP IN A SERIES CIRCUIT =
w

S WY ateedr V T For gfawre s are q¥ afkey o o G
AN AT ST 2, 8W IRYT § gy 9 # % & |

R
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A Hf aRwert ww W fEw & s (Application of

Ohm’s law to DC series circuit)

roft afoer % ottw & fram & srge fafsre amrett & &= & st
F fe & wifa =% & a9 ©

R1 R2 R3

\4 VRl VR2 VR3
=gl A= & wifa forg gsa &8 —= = =
R R, R, Ry

Soft aRaer § o &t T F fordr T ITYE FHwIr 7 Ry
TF FT AN FT T 2 |

BH Fo AT Ateear Fd &
V =V, +V_,+V_,
af IR= R I+ R, |, + R, I
AT g g R = R, +R, +R, .
5oft # Fiwear & (Voltage sources in series)

SE T # AT T AT € At (Fig 7) & A AfF areedr
T F & o 3% Aoy § St e 21

Fig 7

(EE »1&\\\\\\“@

a) TORCH LIGHT WITH SERIES CELLS

o—o

45V LAMP
15V 15V 15V
o1t ] ks
' ' '
Vs1 Vs2 Vs3

b) SCHEMATIC DIAGRAM OF THE TORCH LIGHT CIRCUIT

ELN143617

it H Alcedrd T ITST gaard uF & G § &t € At I
ST & oY e fRom & § =e St @ | Sarever & ford afy
TE A TF A & dleedr &t o Ay s w4y & s 9=
(Fig 8) # fammaT war & at Saet dieedr fw &t wify &7 &f
ST 2 |

Fig 8
. o/c .
RESULTANT VOLTAGE =15V
15V 15V 15V
- + + | - - +
Vs Va2 Vsa 2
S
OPPOSITE POLARITIES SUBTRACT =
w
VTotaI - V51 - Vsz + Vsa
=15Vv-15V+15V

=15V
Soft Feee & ST (Use of a series connection)
1 T I, F aeT 3ATET § Ao
2 woEe & fod fT v &1 agE
3 W
sfawRa goea

N

(6]

TF qreeHATT & 016

Tieedt T % fwamae siw gaa (Polarity of IR voltage drops)

g (Definitions)

forergates T« (Suwuw) (Electromotive force (emf))

EA e 1.07 & Hafe faia # 3@ ¢ & a7 fagdares aa
(3THUE) GAT TR Fleedl & A v e 89 & Y I
FleedT & 9 TE TF €T TG Fedt & | & s=e agr suwus
q & Har 2|

fawa s (Potential difference)
PD = emf dieedr I1d & |

fava R Ft UF AR T T aleear & o gERT ST ©
s® = @ o T 2l
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A diwar (Terminal Voltage)

%mﬁaﬁﬁ%aﬁﬂawmm%wqﬁEVT
THHT AEAE T qiee & | 3R emf & YT Aiq § AteedT 9aqT
HeT T 9T fohar e g

sid V. = emf—IR
STET | &m=T Y R & &1 qfaie 21
Tieear aa= (Voltage Drop) (IR drop)

fareft aftay & gfa<y g = Ficear &1 dieed qa+ Er IR
Drop #F&d € |

IqTEYeT 1

gfa=ier sfix aieedr A9 & (Fig 1) AT dtcedT qa #1 & |

Fig1
A R, =1000 R,=100Q
——o— ] —
I
c
N
—_
| V =100V D
—1
E
| —
I
B R,=100Q R,=100Q S
3
:
VOLTAGE DROP ACROSS RESISTORS 3

(Fig 1) # 9fRor &7 For Afa<rey aw@Ee gnm,
R, =100 + 100 + 100 + 100 = 400 ohms.
oy & &t wRT § varfed gwr enh:

| =100/400 = 0.25 amps.

Afe fag AT fawa 100 aieew =T fag B #71 = €| ooy
# fag AR B & &t § #2100 dieeq 1 g &f 1T 2 |

Teh IfAeres 9¥ dieedT Ia SITd AT a3 & | T €T A
AT HY forgehy TuET @ g|a 0.25Amps # 2|

V., =0.25x100=25V
V,, =0.25x 100 =25V
V., =0.25x100=25V
V., =0.25 x 100 = 25 V.
39 @9 dleedl 9aql & AN FIA 9¢ Foa 100 Alee 0T A
gy q¥ T Fieedr 2|
25+ 25 + 25 + 25 = 100 volts.

qf¥ay § Fieedr qaat &1 N7 TUAT dieedr & a<& ST
TR |
V :VR1+VR2+VR3+VR4'

Total

FieeaT qa=l #t graaw (Polarity of Voltage drops)

5 U wfaere % Rl o¥ dteedr qa € at o e st gay
oy & gar # afdsa evTeTE Stear qfEE FOnHE siAr
|7fed | Aleedl 97 F1 gaar aqToF & AF FOMHS B AT
wfegadt e & s AT At &1 g AR BIR R & gid g2
ey faom it 2| '

zaford fag Bar govr # R &7 a8 =y it fag A® qeT @
s e v 0% ¥ wW 4 Fed @ B R & R W
mwwﬁ%%%@Aﬁwﬁsﬁéw%l
3w fag B & @mdet fag C & ateear i gqmws 2 |

3t fargett & i ygaar 3uw &1 o i fafy & & aiear s &
T e & I8 aren Ry fds gt gtar €, 3@
sfaf=s e aieedr & wonars i & stfees i arer
farg stfer omer gtar 2| saferd fag Afag B & gomT &
#ftw gtrs @ Safd C @ gawr B § aifew w2 |
(Fig2)

Fig 2

C

ELN143422

POLARITY OF VOLTAGE SOURCE

IETETIT 2
7 & ame faget a, b, ¢ WX d X Freear Ja F1 |

qfwer & (Fig 3) ateedr aa+t &t fafed #¥ o i & amde
famgett A, B, C #fi¥ D % dieedT @1 &F J1d &< |

e & (+) e & grer # fiew # ¥ 9w &7 A A A
¥ B, B& C,C#& D X Fuw® efimel D & FY| I®
Sfater & STel & €T Y4997 AT & o9 &7 e (+) | Y
TE Tfady # el 9T Siedt € 98t ¥ ® & e ()
T |

(Fig 3) ® dieedr ga=t & gurar v &1 i\ e aieedr &

geTeE fRom & fag A sifiaw afir @1 A X dicedr &
V, = +95 V.
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Fig 3

= L_@_J

60V

ELN143423

VOLTAGE DROP AT SERIES CIRCUIT

Fig4
oo o
L -]
6V — 6V =
+
1 1
v \—/
NEGATIVE GROUND SYSTEM POSITIVE GROUND SYSTEM
(@) (b)

L y

EARTH GROUND CHASIS GROUND

(©)

GROUND SYMBOL

ELN143424

Rl%ﬁﬁwaﬁwwlov%lwﬁmswaﬁww%
V,=95-10=+85V.
Rz%ﬁﬁwﬁmwzsv%wﬁﬁc“aﬁm
V. =85-25=+60V.
R3 % Rl ¥ aleed wa= 60V & gafesr D 9¥ dteed €,
V_ =60-60=0V.

9% D X aftuy & yEwfda = @ €1 VD &1 7 0V
BT =Tfed |

AT ST FOTHE YW (Positive and Negative ground)

waford areAt % YA TEAT | JeLT & UF 9T & aTed & o1g
=fE@ & ST AT € | 1T 3EH i I Fed & 3 THR 4]
=fe@ FT g et o g & vt 99 & o stfafe aw
% fomr feam star 2|

Ty AfaT aeat § wnes g it S € 3o (FfEE)
TEAT § AT I TEE ¢ | gEL TS (HeRr Few 7
qEETd FH gt 8) (Fig 4)

FOCHS I TEdr § A & @9e g9 aRe garEs ave
qX g1 & ST & (Fig 4a) # femar mar €| s&f% o aqmes
gfr wefa 7 (Fig 4b) @+t fawa somer® gt © ot Tafaat #
oy warE & e o g €1 Tedt & e g W
qieedr & AH H &h FLA & (ol FAMT I G@ ot § a1g
Iff| § uF IV "ew fawg @ wifq e st 2

(Fig 4c) ® =ffm qf# & o u& 3w aofis wefia faem @
gl

7E hfod ¢ & we i 1 onf g o " BT © | (FR
Fr Sfe@ T & @ Tfedt gI=T AHA il ) ST 7
240-V AC it &7 u& T (Side) st S g ()
It gt & |

gt F ATA dieedl Taq F gaar # F gww e w2 2
(Marking the polarity of the voltage drop with respect
to ground?)

wfereret RlaﬁTRz%f@ﬁwaﬁmwaﬁwﬁ%ﬁ
F & fordt (Fig 5a) # fagett A, B 9% aleedr 9a= s #X |
Y (Fig 5b, 5¢) T&fa aa&t #1 AgHor #X |

Fig 5
V=100V \2
. [ . [
i}~ 1}~
B A B A
1
- +
Ry | | 100 @ 100Q | |Ry Ry Ry
S )
(@) (b)
100V
. [
1
BO ™50V +50V QA
- +
50V 50V
. _
= = -
ov ov %
(c) z
-
i}

FTaETRE AFIART (Practical application)

T 913 & ATSd [ AT TEIAT HT

®  YIRT &t UL &Y a% T@d F forg it & sfares afea
F A

o o NS A afady A S & ar =iy aftwy ¥ e
[GEURGRETCE:

*  I=HAY dicadT T HLA & forg I &1 & dAl S ateedr
Nl & S §

* gEIFd Wi & IR TTAl & g AT FH TR TRIAT a6
g e FuiRa s &

o oft ST Foadt aeit TRy 7 I ged 7|
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UF goifFed Afhe ¥ I FL2 & UF & AfeF I 8 A TAH
rET H GHI aleetol &f af 6 qH< qi6e Fed & |

DC mwrr aiRux (DC Parallel circuit)

Fig 1 # 391 SIAT 7 S AWl i SiieaT &Wa & | T8
SIS AT SIS FEa T orad it ot § T & & aieast
AT fhar Srar € |

IR [ T IS F A | o fwaforfad w1 FA AT 2

* AHTATY TGE H1 T2 HIAT

* TR TRy | Fieear FuiRa s

* FAMTY TRy # g fHuifa s

* FHMTR qRUT H T Wlawty Feifa swan
* FHMTRY qRTT FT ATIAET T |

TR a9y § diwear (Voltage in parallel circuit)

(Fig 1) ® aferat &1 (Fig 2) ® sfa<test & ager ST &1 g
STt & ST qT¢ AgIYTH dleedT G SldT & T arg
AleedT & a¥TaY gt 2 |

Fig 1 100 W

60 W

40W

e VyoLts SUPPLY — ]

ELN143431

PARALLEL CIRCUIT

Fig 2

Fe—— VyoLTs SUPPLY ———=

VOLTAGE IN PARALLEL CIRCUIT

ELN143432

T 39 A 9¥ UgAd © {6 AR IRIY 9 qiceedT s
AteedT % TA gidr |

(Fig 3) ® fammy srgam™ (Fig 2) awmY ST dadl & |

Tt &7 # g8 = R S awkar € V=V, =V, =V,

Fig 3 R

Ry

R3

e B S

VyoLTs SUPPLY

ELN143433

PARALLEL CIRCUIT

A=Y IRy & o« (Current in parallel circuit)

q: (Fig 2) & 3@+ ¥ oW ffaw &7 s & 9% qred
afoyr § =yfer o e et & i a=dt @determined.

" Vl V

gfotg® # gRT Ry =1 = — = —
R Ry

. V, Vv
gfote® # gr R, =1, =—%=—
R, R,

. VgV
gfote® # gRrRy =1y =—~=—
R; Rj3

% v, =V, =V,

(Fig 4) 3@ fora# wmar g 1, 1) o I g g € o
FAer: gfaery araret R R, #T R, # satfed et 2|

FAMTR TRIT § Fo g7 | Al o gyt F1 JT Star
2|

it ©7 & 59 =< 4T ST ghar ©

=1+, +, + ]
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Fig 4 R,

1

e VyoLTs SUPPLY — =

ELN143434

qaT=Y Ry # sfa<ia (Resistance in parallel circuit)

AT IRIT § AT AT % 3 I FieedT q9T9 SFT,
TR 9Ruy # =fe gmar gfqdy awr g9 &1 Ay
w4 2|

A o o AT TR9y § g gfady R 3w &

A o & st & 'w fora awd &-

V
R=7

W T I:% Ty

STet

R #HMTE TRT9 #7 7 § o Ifag &
V el # AT Ad ateedl & A

I goTT=a 9w § o g ufied # € g9 98 W dwr §

e @ & A V G © AT ITGE qHEG F V FRT
AT 3 9% & forg &% 2 |

ST T aqTar € % uw s ey §, $o gfawy
FT FhA AT T (AN & FEHAl & A0 & TLE BN € |

o AT aWETT & swEe Gfady (Special case:
Equal resistances in parallel)

N.P. &MY # a¥@¥ SfogHt &1 Fa Jfaae R (Fig 5) T&
gfadtes v & gfady ® wfagest N & @ & s 3+
G AT 2|

Fig 5

r
3 — 3 ry

ELN143435

FAMTAE IRt &1 gt (Applications of parallel
circuits)

fagga et e oF @ve @ 8 9T @ i gEeT v
THTfoId BT T&dT & SHH auHaY 9RId &d & | S 98
FATAT AT &, T § Y fSTelt T H FE qHEATA TRIT
gl €1

UF AevHY fasrel goumelt afean, e, #tee, fear onfe &
fore wTATAY aRet #1 TR St €1 39 gheat @ e uw
T | @A © & J=Terd st 2 |

Ffe fifasm ooy aga sifewr gia €1 aenfa sfee oot
&1 B qTAY TS & qTvdas A At €| gdt wreor, Sifeay
(=) & statfora g9 9X ot Sefifas dedta &1 smfear
T fhe oft 7 Fear & |
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zafewa (Electrical)

v 1.4.38 & 1.4.39 & gwfaq R

gawEA (Electrician) - qava gfesa st

AT § gar JR W qtde aur guwr "eaw (Open and short circuit in series and

parallel network)

IqA 1 3 U & A A oA faforfaa wRF w A e

o T8 Affe § e @fhe w1 3 qamET AT A afhe § IqF 9 Ft WL FIAT

» O AfFe A g afhe FT THE@ AT HR ITH FROT QT

+ E AR GA AT qfhel HT THEG T@T0 |

wrgata g (Short circuits)

T TRIY TfAg & a1 § UF UAT 77 foraet gy g
ST AfY oY FHAT & UF oY I TRee FEaArar |

TF Aot qROT H A TAT ATNE AAAT QO (A AF TAT) &Y
TqHdT & AT (Fig 1) @ (Fig 2) & ®Her: gefeta = mr 2 |

Fig 1
SHORT CIRCUIT
AMMETER INDICATES iig%ﬁgi'sm'\‘c'z
240 mA WHEN R {SHORT 1
CIRCUITED.
4 /\ - R=10Q
s !
4
R, =20Q
—
I 12V
—
]
L 1
R3=30Q %
PARTIAL SHORT ATR 4 =
o
Fig 2
HUGE CURRENT FLOW
THROUGH AMMETER.
N /\ - R4=10Q
— A |
l — v L T
s
+
R,=20Q
—
I 12V
R
|
L T
/j R3=30Q
DEAD SHORT S
3
2
DEAD SHORT ACROSS CIRCUIT =
i}

g fid ot & Fwreer o 7 g St & fee soft ko
&Tfaued &t gshar & ot 72 o & awar 2|

g af¥e afayr & wwr Ffeat (Efects due to short circuit)

Y afd TfRoer & FRO Ioqw AfYF =T IR9T gewt qfw
At F1 Afd quf FX FET €| STqaT FEeE ATl & AT w0

STOIT @l & | STeleht H ST T F AT vl SI & shILuT (T
oft o7 Ghelt & |

g af¥e afay & S @®et & T (Protection against

dangers of short circuit)

Y afdd TfRaT & IoTw dhel F1 TS FRT AR TRaT 7 Fofr
# 2 oy weiwt §RT AFT A1 qFAT 2 |

g ata a9y #1 &= (Detecting short circuit)

S gEER AT 9ROy § SQ@ftE g™ S| Sear @ at
aRoe # &g 9 afoy $ef| sar 8| aRoy 'id T@w
Hew & Ol ¢ TF dlee ATHT & IS X o Td & f&rfa &t
s fa S Fwar 81 afe dteeArdt g ate e #ar @
st ot wew & Rl T &% 8f AT € At S« geF § g
7T 2 st fF (Fig 3) & fe@mar mam 2|

Fig 3

VOLTMETER
INDICATES ZERO

SHORT CIRCUIT
{ZERO RESISTANCE)
AROUNDR ¢

+
1 Ry=200Q

R
1
L
R3=30Q

ELN143613

SHORT CIRCUIT IN ONE RESISTANCE

@y oy A fRafe & aay & s=ma A fltmi (Methods used

to protect the circuit in case of a short circuit)

% oy T §, TR0 H & W 4R s gt €, a€y st
& TfRae HFAT HF T=ET AT AR | AT TYTT &R H TRIT
" & Te e star &, sfeer, st aar=r ooy g & fog fFaiRka
g, TXH & At ST favwa emr Sifew aw S|
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aygay & fBrfa & aRuy & @@ gaw & fog ®&ge a1 aRkay
fartsTt &1 s far strar €| aftoy § sewe feforfaa &
# faelt us & fmaw el o iy #=a gu ooy faerset
# stfaetts R & &fT a1 == &1 fFgie ga7 smo |

i IRTT # e g

i TR @7 Hfee frute

i TR #7 Soft e (WHiex of?) fuix
gar ava (Open circuit in series circuit)

o FT OF kT ge ST € s et © e ooy §
sfafeeaar a2t & av 3@ % gar 9w gar |

goft ol § get aRTy 1 of 9% gar € & o F o i
77 T8 & Y IRTy § FE o vared A€ & @ 2|
(Fig 4) @t wify ooy & g vfeer ardt g sefia 7=
F

Fig 4
AMMETER INDICATES
ZERO
_ R; =33k Q
A /‘\ + 1 B
7 oY - ?
- ov @
——
18V ov @ |:|R2=1ks)
-1 ov
4
— BROKEN
WIRE

VOLTMETER INDICATES —/

THE SUPPLY VOLTAGE 18 V.

ELN143614

OPEN CIRCUIT IN SERIES CIRCUIT

stoft afyayr & gat af¥ayr & w1 (Causes for open circuit

in series circuit)

S oAl % q9F oo g4 TS g¢ g qIEEF e A
Sl g FfAerEt 3e % FRO W w9 8 g aR9d 8

el

soft aay & ga afay #1 awE

a R § g YaTE T8 & @

b ufRwr & i +ff gfte e 7 FGf|

C F ATIRA dteedr/ A ateedr ot fagett & &=t 9% gidr
gl

Ry et geT ¥ gASt FW@ w0 (Determination the
location of break in the circuit has occurred)

TF GAT TACATH SANT F< (ST T AT ateeal &1 380

F qF | TAF TEF T & @A 9 ay any § S| afw
(Fig 4) & IgA aRI § & UF T & al o AT areedr
Ficesier & Al IX TS Bidl & | 9=y & srguteata # e
ft wfoetest & Rl 9% dieear w9 7€ g@r @l go
afRay ¥ B o ateeardt qof smafd ateear weffa #am)
srafa

FiHTIT TS

=18V -V, -V, - V,,
=18Vv-0O0V-0O0V-0V=18V.
(Fig 5) (sfaies et 9 9% g &t &) % Srgame afe afkwer

Ffeget afa<ry & #Fwr & atr dicedter R2 wfawry & foef ©
e & 18V =i wam |

Fig5
| 18V OPEN ——-I_—| R,
— RESISTOR LJ
—
.
VOLTMETER
—o

S — INDICATES 18 V.
R3
OPEN CIRCUIT DUE TO OPEN RESISTORR ,

ELN143815

AT UF AW AT & T & oft got 9oy &t sa e e
T & | FieedT Ft 8T HT A AT #ig AAswTar wwia
TR HUM (A T T IH & AR AT Gof T GF &
fort a¥ SfreT ST # (Fig 6)

Fig 6
_ /D N R4
OPEN o
R2
RESISTOR LJ
+
OHMMETER
INDICATES -
1 g
INFINITE 2
R RESISTANCE. I
3 3
w

TR AFIART (Practical Application)

® IH AT F UTH A &4

o uF AU aRuY # gor AT g T TR F AT FL
o Uit g ASEe go AAiSHT # aXEdT #2 |
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FAMTR TRy # qgqd W gaqd (Shorts and opens in parallel circuits)

forge afRoat & &t gty gwad: wfeq & a%a €

o AYTY

[ ) @Tw

FAETR Gy | qyga (Shorts in parallel circuit)
(Fig 1) & us g 7oy e @ & fed fag fa st
'b' & = ey T T 2|

. =\
b e [

Fig 1

SUPPLY
1

SHORT IN PARALLEL

g TRTY qfAey qe FT WA I 8 A |

ELN143621

o 'ab’ F ARAR dqleedl I OWT I 00 (3w faw
&)

o gfoe® R, R, R, § & oTRT (9% T T It a9
TR AR BT |
TS FOIEET, I T % €17 HT O THT J0T T &
yarfed ghm|

UF YT A ST € S 9T 9aY #A & gAeHS A
q AT AT | & v g3 famr fadt At # & eredt g8 waw
T F FOMAS HFa & arg Jarfed & 9 (Fig 2)

THIS CIRCUIT

——

WOULD BECOME
LIKE THIS.

ELN143622

Yy oy & oy same A Ffhw Rm el sw

Fig3
'9 FUSE a
o]
)8 e [Jre [Jms
@

<] a
L
MCB
o]
0§ [ [

MCB - MINIATURE CIRCUIT BREAKER

ELN143623

qEtE TR F B & 9 & oY 37 9RI § @ ARy
STET Fo 9T TATRd Bidl © AT J&® Gl & T ST AT

Fig 4

SYMBOL FOR

* LAMP
SYMBOL FOR
RESISTIVE LOAD

SUPPLY

(Figs4a&b)
i

J

FUSE FOR TOTAL CURRENT

[][|][|]/
m 1

—E—l

i

FUSE IN EACH BRANCH

1Y
-~

SYMBOL FOR
HEATER

SYMBOL FOR
FUSE

SUPPLY

ELN143624

TEAE |

afRwer wewt & Sow & a9 & fou d@ver gt S e
aftqy faess enfe &1 g aRay & g@ew & fog G
smaT 2 (Figs 3a & 3b)

uTed qiRwat # gar 99 (Opens in parallel circuit)

fag A X amsft arew § us gar o7, s« (Fig 5) # fewmr
T €, 39 TRYY # Y B €T 4ATE Iadw Nt | (Fig 6)

Ty orEr R, X R, # 417 yaTfed gl @Al Fq a7
FteedT |l & @ At & |

i T U7 Sieedt GaAr 9o ARt 97 Iueer gnd |
St oy ot ¥ ST VTV GARATE FAl 2 |
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Fig 5

SUPPLY

OPEN

Fig 6 s

| S|
SUPPLY
1
| |
1
| |
1

{0

ELN143625
|

o

FraETvE AFIART (Practical application)

OPEN IN PARALLEL

R3

ELN143626

T AWTE H O S AT GANT AT Eeren d ge
qfwert a1 aget i Tew & fog e S awar 21
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zafewa (Electrical)

v aE 1.4.40 & gwiEa e

gawEA (Electrician) - qava gfesa st

wfadiy % R v afeuwt F www (Laws of resistance and various types of

resistors)

IqA 1 3 U & A A oA faforfaa wRF w A e

o yfeier % et &t qam | qur Rt aert & afetet @ gomn s
o yfaient & g T AH FIA qOTR GT AR TF ATAF H AR T@w=w
o gfaiy U A7 FT IWE qq § A7 Gl F a1 [OIE T JUE HAT
o R T sriwel & sruta Tt genfy & werw & wfeie & o w2

wfeety & fw=r (Laws of resistance):
UF ATeE G Ioaw Ay R A Fat ax s #ear 2|
o TTa% & wfawry ¥ gfe IuE owTE & gAY § Sl §

*  IToE & T IHE AT T8 HTAHA I [AAATATAT
gar &

* Ttk &1 IfaOy % 95 9 AT wear &) o & e
g e |

* IT ATH & d1T ¢ AT T wear g1

¥ T T Al FeET ¥ &9 & dahd & & sef

R:&
a
& ‘p’ (rho - i #71 avf) - R 8 it Fewex & ey & O
T fsfr & v sus fafe R (resistance) swrat
TR (resistivity) & 7 & ST SA1AT @ |

gfe o 1 feT A @Fawa 'a' = 1m2 e at R=r
gaferd forelt qeret 1 faftre gfay S werf & 1 o= diee &

T ameat & e wfoy & w0 § aRkwrfa B s Jar
g1 (srar Y uswid g & 39 96t & g cm # od €)

(Fig1)

Fig 1

ELN143811

_ametre® x Rohm

oE A Sluafd & p =
L metre

= %ohm — metre

gaferar fafers gfaxrer &1 7= Ohm meter (Qm) & &tar 21

faf= werat & afe=te & ge=r (Comparison of the
resistance of different materials) : 33d & =TT F T
# 9feF AUt qaraHt & ot (Fig 2) #F® goTons gaer
Yo FAT 8| @t g =rers que agwer =T e
T T gfary & €| A 1 A qa qfvw qatE ae
TS FA AT THAAIH 7 A 70 2| e A A g §
JET H AT T I & AfAF T 2|

4% faferer argd fAfSm stear fafeor F & & s gfagy
freafeor off fom gtar 2R ffve arget & afaty fateor,
T aRTT H 98T O1g F UF A ghS & YA HH A

Fig 2

SILVER

COPPER

ALUMINUM

L]

STEEL
THE CONDUCTANCE OF DIFFERENT MATERIALS

ELN144012

o @wa €1 Al o iy argRw aget & s 4w
ATH & THS T FE FT I UF dedl § UF UF FF AS ar
AT T erm fh IAE fafdm amn @ gy warfed @il
(Fig3)

aTd & godT § F© AT giget & gfady (Fig 4) § 8%
I T W& 6 T € | &Y afe &1 goT § IoH =1 & |

Fig 3

2

I
S

ELN143813

SPECIFIC RESISTANCE CIRCUIT
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Fifh a9 gfady #7 gar & | s F1 gfady ae it
qeT § 60 AT & | gAfCH AT TAH TF B ded & TF TF FH
SIST A a7 AEHH F g | dEr 60 JAT AfE T
TaTed |

Fig4 "

THE RELATIVE RESISTANCES OF DIFFERENT 1276 90 23

METALS AS COMPARED TO COPPER
8.62
7.73
6.67
3.62
3.2
138 1 59
0. 92 1 0 38

COPPER TUN

NICHROME

SILVER

ELN143814

GOLD ALUMINUM zING PLATINUM NICKEL STEEL

wfa<tyr 3T =terw &t fomr & §i @w (Relationship

between the resistance and the dimensions of a
conductor) : & T 9ef & & gWET A F fHEr qF
fagett & i fawarae &t 3% a9 & 97 & WRT P.D. &%
I¥ T W 39 3t faegent & dir = &1 wfawiy gt 8| 9 3%

&= A7 g F AHIGATT st

Ty & 7f2 &t afadtas B & 98% #1 gfady R € qumae
# A A € @ 796 g R & ur gar €,

MERCURY ~ CARBON

1. 1.1 2
Rf R R R
et RT:%

zaferd FfT U aETs, 9o Y ™ F & aK qure &
S ST & dY &F AT aTel 7 A< Toh 7 ATeT tar 2|

At AT F g7 AT & STted HT THIT St IET THE ST &
ST AT & TR=9E % B &t AT L o & ST &, S I
Y AT & S U § 90 a2 S7did a1 & &% &
qi= AT FIA & AT UF a1 & Ty & 1/5 F a1 & giar
gl

ATIRI TT: 9 F€ TFd © (% TF & T8 q=E F e H
wfate Iu% Agwer 7R=T dawa F1 AT gt €1

A FeE St wfaery i wwifad wwar @ gerd & wHfa @
gaferd 19 &7 &% G%d & & a1 gfawe, (Fig 5 & Fig 6)

Iength
area

* T [gEwa x P (RE T 9are)

Fig 5
©
RESISTANCE IS INVERSELY PROPORTIONAL TO THE ?;
CROSS-SECTIONAL AREA OF THE CONDUCTOR. %
w
Fig6

w

(&}

z

= k

2]

%]

w

[1e
CROSS-SECTIONAL AREA OF WIRE ©
INCREASING THE CROSS-SECTIONAL AREA OF AWIRE :O;
DECREASES ITS RESISTANCE %
w

L (metres)
R(ohms)=————=x

ametre?

789 p = Ra + L Ohm - meter

et p (AT TR I=RT W), TF BRF =h Far ¢ |

LA & #eT § ow=ts &

a i MY § &heT ©

IIEIO: 1.5mm T aTet dTd ) aT< ) 1S @t 0T 6l

et wfa=ier 0.30hm &t ara &t sfaetesar 0.017 Jrgswiey
Hex 2|

e

AT T AT TR=3T &=her
=(n/4) x (1.5)?>= 1.766mm?
=1.766 x 10°°m?

R PL
a

0.017x107 8 xL

=0.3 :—6
1.766 x10~

I aws = 31.2 m.

AT o 7 qY Y S0 U G 9T F FE G & | A Y et
37ferss eaTE ST & Tfere Sfaiy, A &Y et 9 awrs aqr
& w7 gfaay

178 TofRrRd : TAR AT (NSQF @R 5) - 3| 1.4.40 & "witaa feia



IAF &0 AratAE W § Hafid #¥ awd ©: Ot aref arers
FT YA T I SAFIET TR=DT FAFS FT [AATHIATAT ST
gl

a9 eH falt off o & aga et & 6 A & o uw
Heaqul e I &t © | Rt =rer it a3a gfate ares
TS FT FATATAT 1T & AT qRT ATk qA 26 ATE THAT
aqred & 97 © (Fig 7 & 8)

T THY AT H AT IS AYA qTe H1 TITEr B IS
T FAT € | fraar stfdrs awar aw v oy F o sad
vaTfed ST IaAT &1 HST ST | 317 eal & o= srferes st
AT Iaar & srfers wfaiy |

Fig 7

ONE UNIT OF RESISTANCE

TWICE AS MUCH RESISTANCE

L]

HALF AS MUCH RESISTANCE

RESISTANCE IS DIRECTLY PROPORTIONAL TO THE
LENGTH OF THE CONDUCTOR.

ELN144017

Fig 8

RESISTANCE

LENGTH OF WIRE
INCREASING THE LENGTH OF A WIRE INCREASES ITS RESISTANCE

ELN144018

wfater 3 worET (Calculation of resistance)

IFEO 1: Al 15m TF 0.14 = & JILHT dX F1 Afa<ie
3.750hm  at ga% Terd &1 fafers wfoery sma w1

A
AR # a@g L = 15m =15 x 100 = 1500 cm
dre &1 A = 0.14cm
gfa<re = 3.750hm
AR & AT TR=08 dT%d
a:TEFZ:_ndZ
4
2
_22 (0.14)
7 4

a

e <Rreer = p:R:a

_3.75%x22x(0.14)?
15x100x7x 4

ohm/cm

_3.75x22x(0.14)% x10°
15x100x7x 4

micro ohm/cm

= 38.5 micro ohm cm

=38.5 y ohm cm.

IR 2 : 2 fFaiiey @ ar & gfawg &t ToET F2| aw
ATd & =TerE & 19 &1 & [ 2, w&dw For # & 1.32mm
| ata &t gfate®ar 1.72 x 108 siw-#t off 0 | qof Fhaa
¥ 9% HOT | Ued & ford 5% 3fE A ge 2|

g

g & AT HOT B TS

= 2000 + 5% of 2000 metre
=2100m

FHTIT ATAH & 19 HO F7 T8 ST%T

:19x=ﬁ

4

(1.32x1073)?m?
X T 4

=19

1.72x1078 x 2100 x 4% 7
19x 22 x(1.32)% x107°
=1.388 ohms.

IIETO 3 i & Tk dT¢ AT 31 T0T e | foraeer gfady
14.4 ohms #¥ ow&Tg 3km @ are &t fafdre gfazer 1.7mi-
cro ohm ofa == cmo foraT ST &haT 2|

g

FwrE = 3km = 3 x 1000 x 100
=300 000 cm
gfazrer = 14.4 ohms
p = 1.7uQ/cm
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pL
a=—
R

_ 1.7x300 000
10 % x14.4

17x3 51 ,
= =——cm
144 144

:i =cm?=0.035 cm?
1440
2
Now a =79 orge _ax4
4 T

gfetaw  (Resistors)

ax4

T

3 0.035x4x7
22

=+/0.0445

=0.21cm

=2.1mm.

SEAW [ T IS F A § A fAfertad w1 FA AT S0
« faftrs gor & gfetast i =1 qur JAfHRT 1 aoi w40

o TAFEIE RIS H ACRITEHT F TGO a1 ATIAEN 1 Jo FeAw |

gfatee (Resistors) : & goaer<a TRTT & ITANT & aret
Ta " fAfSrT (Passive) Te® | gfawies i siier (Ffa<)
& fafore w & @ g st &1 afRuy 7 sfadus s
FIA T I AT A7 GRT & [Afdre a9 & Hfifvd w1 ar
Fifesd dieear 9a9 (IR) ITerer &¥ET & | Sfaiyus &1 afea
fAefor (rating) 0.1W & &&et afe a% &f ashdl & |

gfa<iee 91 T & g © ¢

1 ar-gsfoa gfatgs (Wire-wound resistors)

2 e @ Sfaiee (Carbon composition resistors)
3 grg few wfaig® (Metal film resistors)

4 =an foeew swfaiys (Carbon film resistors)

5 fawtw gfa<tas (Special resistors)

1 ar-Fetew gfaeta® (Wire-wound resistors)

ar-gefoa afacest #t fRfas TEa, d%amEe, a9 9
e S Ot FIX FIRE aw® IOy aR (AR s
fraer-wrm fivsron) #t gefod FT ITIRT Fd §T a9 A 2
Fig 1 ® g0 Y1 &7 Yfa<ies qomar @y &1 g6 & o
foram e smafofa (bare) A wwTE: fagardt qaTd &
TfRae Tedr € | a-geford Sftesd 3=9 9T & SATTATT &

forg Iu=iT fhg o €| 3 T ate & 100 e AT AfE a% &
atear frufo # faea &1 9fady 1 sfer & &7 a1 sms &)
ATeT aF & @Fd ¢ | T a8l 7 W ST B ©, Sel TRyE
Sfaiy & AT & TavEshar €

Fig 1

WIRE-WOUND FIXED RESISTOR

ELN143821

TF T & A-Hefod Ifaes &t T gfadys F&d €,
ST T & AERe # 9Raw g © | gfawry & 9 fewEe
far stmar & forme i saw ffvaa diar & sifts o s &
ar aRuy ga S|

2 HTEA G gfaRtes (Carbon composition resistors)

¥ Fifea fawry & A9 & forg Sawas SguTd § gad Fred av
du% & €T § U At aun # @y W gwes |
FATT AT & | FTEA-TALTE Tt & 7o § gaied & aiee<d
A & forg afar & a #F TR A F qTT G F AL
(cap) % @ X ga ¥ Fig 2 & e g4 sfares &
TEAT qT g |
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Fig 2

MOULDED
RESISTANCE ELEMENT

TINNED LEADS
CARBON COMPOSITION RESISTOR

Frad Ifaererss 1 fel & 22 ARl & AT § aA7 g
0.1,0.125, 0.25, 0.5 @ 2 ate % fafes wfF faie (Power
rating) & forera 21

ELN143822

3 g fhew # wfata® (Metal film resistors) (Fig 3)

—)))

METAL FILM RESISTOR

Fig 3

ELN144023

og forewt faters, a7 wont & a9 ST @ | 7T fohe wfaters,
a1g 7 @ar Iof F=9 & a0 aftd @y o @ o et
ATYTY TelT Y ThE S 2 |

et e & gfadgs &t R smae 9 a1g % a7 #it
THT FX & a1 A1 © | g e wferes 1 stter & 10MQ
k1 W # fied &1 o1g feew wfates 120°C & 175°C %
FF FT TFd 2|

4 Fe= fhew wieter® (Carbon film resistors) (Fig 4)

Fig 4
GROOVED CARBON FILM

V0 W ——
A
AN
W  —
1 ----- W

LEADS

END CAP CERAMIC CORE

{a) CONSTRUCTION {b) A CARBON-FILM RESISTOR

CARBON — FILM RESISTOR

3 TR #, Rfud e/ og ™ e # addr 97d w0
fafara famm ST €1 o=t Y Tvarg & gem & forg T e
fafere wformar gr v affer @i ey ST 2|

ELN144024

Hae fhew Tfa<ras 1 el & 10 #reieT aur 1W a«% e
&, @91 85°C & 155°C a% #1d F¥ TFd & |

TS FHT TR THR & gfargs Ft JiE dfq a9qr soaryg
& I & AT98T S8 9919 & ford v F I & ofva o
gid ¢, 3l 3= qTeT & @A U THT FYAT & g 2|

wtaierent & fafqawr (Specification of resistors): sfa=ierst
F TR T Aeaqer gt (Rfer) & ffde e s
gl

1 wfagiys &1 I/

2 wfaeres &1 sifsfea am sier (am) et siier (am) Freis
7

3 yfaera ® gfa<iys @ &t d&T (erey) dar

4 TIH B WO &TAAT qiedr §
ISR

100 + 10%, 1W STt sfa=ier &1 stf¥fed (nominal) w1 100Q
gl

gfa<rer &1 areatas g 90Q & 110Q % &= q€T W &Har
srferehay 1 aie &F aal 2|

SfoRTet FF I F14 & araet W afiga AT 91 aFdr & A9

1 fe ufavas
2 ufadty gfaas

R afaia= (Fixed resistors): fRr sfadys 7 & e+,
wfaas &1 sfwfed am B gar €1 37 gfagyst & o
SrET o # FaeT Tt &1 (Fig 1 4)

ufRadta afawias (Variable resistors) (Fig 5): afRadta
gfates & €, 5= a9 & afRafda = s gwar g | afkadt
gfadas & § gea afrfd gid & fSmd adl awd &t aererar
T wfagter 7= #t [Afts @3t o a2 B o awar 21 5=
AT gfotys ar ave w7 & fswaurd w=a 2|

Fig 5
FLAT KEYWAY

SHAFT

(a) Y TERMINALS

CARBON
COMPOSITION
RESISTOR ELEMENT

SPRING WIPER

(b) CONTACT

ROTATING ARM

SHAFT

VARIABLE CARBON-RESISTANCE  (a) EXTERNAL VIEW
(b) INTERNAL VIEW OF CIRCULAR RESISTANCE ELEMENT

ELN144025

3R Fig 5 @ 6 # 3114 T AR, §99 3 A g ST
2| & #1dw ¢e (Fig 5) a9m a Fefora (Fig 6) Y& # faea
g | Faer (Timmer) frsaamdt ar sfa<tst #t o e d=w
# FEEar & gamEisa S "@war €1 (Fig?)
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Fig 6

ELN144026

TRIMMER RESISTOR

ELN144027

5 fasiw TR (Special resistors)
gfaeie g, dieedr, Twm 97 T At @ (Resistance

depends upon temperature, voltage light): fase
gfaters ot a=Te S @, RSt gfa<ier arw, ateedr aur g
& ATy IRad-T giar &1

PTC wfaier (ar aes aivte) PTC resistors (Sensistors):
it faferr et 1 Rl G dw=aT e &, zafa
wfa<ry &t a¥ 5 & 98 a7 & Ay ggar €, a8 fafss qerat
# qfRadHr &iar & | PTC Sfa=iee (ST 17 uris Sfa<ier)
H S AT Tgar @ af gfaery YT €9 & F@dr | e &
ferg PTC #r sfater 8% % a9 9¢ 100Q & sif¥f@a (nomi-
nal) T T & ThaT & | ST a7 AT 10°C agdT & af a8 150

Q % 9€ THaT &, aAqT a1 & A A 10°C F8+ X 98
500Q A% 5§ TaT 2 |

NTC TR (it sfaies) NTC Resistors (Thermistors):
NTC wfaeras® (Fomers arg quris Sfaeres) & f@afa § s«
ATT TEaT & at T FT T W ©T & FedT & | IS0 &
g NTC wfaxrers, et 0% & @19 9¢ STarerss &1 aremor
A 500 Q &, F a0 % 10 °C &= ¥ 400Q &< Tqohd & d9T,
A AT 150 Q % =€ @& &, 5 arT &t §1: 10 °C Fgrn
ST |

PTC @t NTC ufa<ies faftre aw o fa=w y=e &1 &1
FT TFd | F FOF qoT a9 gfawRa (compensators) &
fora oft ST B 2

VDR (Varistors)@fRv&wz/=¥ Ttu=k): VDR (Voltage
Depeneded Resistor) Sfa<ter, aieedr dg+ 0¥ & &7 &
FH &I &, IITEXW & forg wsw VDR T 10V 9¥ 100 Q wfaie
g THAT € q9T 98 5V g 9 a8 90 Q dF FH & aFdr 2|
ateedT Ft 5V IA: ge™ a¥ Sfawty 50 Q a% & & gEdT |
VDR & 3991 ateedr R, sk s (fFaf=em) qur sifa
FleadT T & ITANT AT SArar 2|

weRTar 3Tt sfater (LDR) (Light Dependent Resistor)
(LDR): LDR & warer =rers ot #2d €1 LDR & difer =
et T & T Ifay F9 eaT € | FeAT F 9u, 39 a¥e &
o ST &, & webrer St sfakias & ward & & 35 gewg
T FAT & S e srfaRam daret saege &t ave fae €|
LDR T ST &1 &g 3 % forg gefl ace et @t & | I Ret
(relays) & &1 HF | Tb197 & sraxre o w5 o 2 )
T JHTI AT Alerdr H AT & forg off IwAmT G o @1

wiateswt & foro Freeiws g (Marking codes for resistors)

I3V | TH IS & = W a0 Frmfoiae st e O g o

« gfatasl W T F R F wi S S w3
o gty & A F {0 rew uT =0 S I AT HFIAT
o glaetast & forg adear A= &t g a e |

1 e A gu afaetust & afaRty qun aReET (Tee) FTAE
(Resistance and tolerance value of colour coded
resistors)

MRS &7 & TfAel # AT J97 AW (STXd) FT 74,
T & IS AT AAT qAT FAE Fie § Tfargst = sifea
Tear 21

AT & Hha FA F 7 GO F FIS F a1 AT H q«r
(A i IS 8186 F AGAR ¢aa 1 # fad 1w 2|
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a1
T & I FY ATIHAT AHT TUT TG HT ATH

[T TIH e Fa ot
qug/ qug/ Fug/ Fug/
S 10 10 10
TR fadm T TARH
SEd qH
TTd — — 102 +10%
&t — — 10! +5%
HTAT — 0 1 —
qT 1 1 10 +1%
ATl 2 2 107 +2 %
A 3 3 10° —
e 4 4 10* —
BT 5 5 10° —
et 6 6 10° —
T 7 7 107 —
PR 8 8 10° —
ThE 9 9 10° —
FIg TEX — — — +20 %

3T AT 31 qAT TTed T Fig Afa<iygst § Fig 1 § g9ria 4
FIAR FF (AL T T #T q9 77 g 4 90 8 &

g g8 gfaeiy® TeE & UF R F e & awar g | &,
g T wgd T & dve Fig 1 § gurt g 2|

Fig 1

|
% |
|
|
1ST BAND J

2ND BAND

L 4TH BAND

3RD BAND

ELN143831

TUH F O & qvg, Ay & STifehd A9 A TAT I AT HY
Hhd FXA & | A\ TN, A9 UE F1 A FEAT © | AT
SfRTe AT & @ FeA & oI g9 a¥ S/ Ft Qo & o1
3ar AT @ | T T AT v TRy & GfA9d F b At
gl

SELA

wiater &1 79 (Resistance value) : a3 sfaiys & @ &1
U, 5 FH § & al T, ST, AT a9T @f & av

AT ERE ATty =t
2 7 1000(10°) +5%

gfeete® &1 79 27,1000 & €, + 5% ARWAT (Ta¥®) F
T

TeRd (AfewET) &1 AW (Tolerance value): =ar Jve
(eTeR®), I & TR F Hohd FEAT &, A IR ARAAE
A 2| STRE IIEI | @ (Fe) + 5% | 27000 F
+5% 1350 sTiaT & | gafery sfawtes &1 71 25650 e a4
28350 sfar & a7 faeft st AT #1 e | aRwEr (ereeE)
e 7 & gfatyas (o) Ao 7 & gfagst & det
g &1

g WY 7o ety & Aew (Methods of measuring low and medium resistance)

IqA 1 3 U & A« A oA faforfaa wRF w A e

o gfadty " i fafve= Rtet & am s@mEr
» iR ATt iR Fiee A et # avie ww |

wfater %1 aetteeor (Classification of resistance) : sfa=ier
& fa® 79 X ATITRA $9% W AY HAH A I g
@ T gl

TF T FT 60 IJqF AAHEF AW T TF TAT AT 3=
T@r T 2|

™ (Ranges)

@y wfare TF AW AT UF AH G FH

ey gfaty - U oW & Sfgs 100,000 3T (100k Ohms)
(100 kQ)

I=T gfaere 100k Ohms & s1fers

SIS ATheor g3 &l 2|
IT=IT (Uses)

g wfeier (Low resistance) : A=Y 3934, TffE™ AT oI,
FIA A, AHH Tia<re

Te® wiaty (Medium resistance) : @M ®9 & TIT &
AT aTer A YA IJTHLO 3H I F T H A S| A
o, 3%, et wiex wydaw |

== afate (High resistance) : e sfa<rer 100k & sifars
ooy & #1de fafya gfaeias
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e mve & adam & gw = fafet q @ifha @ o ey
A e gfaty wma & ford €1

799 (Question)

1 1.5 dice & THTierd T ST e & ford oiey &7 Ifaaier &1
CRiETL SRR gyfaay &

g wfere wa= A fafet (Methods of measuring low
resistance) : @Y SfA<rer w1 AT § S 7 o= farfer amf
ST 21

* FieqTdr A ufeEy Ay fafr

o fawa wTH §RT AWE & AATT H goeT Ay

* Fofad &g

o T THN FT AHAARCT

iR AT 3T St fafer (Ammeter and voltmeter
method) : 7% fafy asft & awar fafyr &1 e @y wlowe &
A % o st s § arft s 21

(Figl) ¥ R ¥ AW aTaT Ifa<iy @ 3 R sfa<iy &1 V us
I AT & | wE R Ry AR & 0 AT R & e
g5 At § UF Iug iR ATl | St €| od " % s
ferter & 9 gy & o % ufeew arft A% grer ardt g 2|
# e g g

s #/ew (Ohmmeter)

_ Voltmeter reading
Ammeter reading

m

R_=Measuredvalue

Fig 1 Ry

n ;
+ \fi/ {1
J

B o

SUPPLY

ELN143841

afe ateewrdt wfaty st AT e gfawre & gaar §
AATF LT & af ATeTATIT FT =T | FT UF a7 WHT &ffy, S
& uffrr arft & ardt 7€ @ =T | w1 uw i gfe v
el 2|

Ao wfeRty & 71w & o fe i faftet s & &1

o W T FT MHATEY

o alcenTdl Y ufeER ardt f&fy
o gfaem fafe

» eww ag fafy

s fafer o oy it wrow @ve # few e & g9 2|
gfaeamw fafer &1 e eem ag by &1 e
faFam @ 2

S [ T IS F A § A fAAfertad w1 FA AT S0

o qRATOT & gt ® faten &1 aiiwIor HT

* SOt TRTY & I AT & R AT, HT I ®E q@qTE
* IR THY & AW AT * Rygr =T, MY I9=@T # g« |

gfaiet &7 1% T § Lo IT6 A & T § & Fohar
2l

@y wfeaty (Low resistance)

TF AW A I 9 'Y & a¥ft g afawy § awftea e
ST T 2|

IIELIT: IETeX & ford g€f DC weii= uffEe ATl o i
gfary g Ifaety 3Te & e A St & gfaay

wey wiata (Medium resistances)

T ¥ & afere 100000 i\ dF & Sfa<re T avfi oy 7y
gfaay & giar 21

IO FWE qfaWg, A &7 gy, R Foea qfaqg
EOIIES

3= ufeiw (High resistances)

100000 i/ % wfaigt &7 avfiweor 3= gfa<ry # giar 2|
IITETT: IUE, Hideqd TS FT LT Tfarer

wfater &1 A= (Measurement of resistances)

Her Tfate &7 9T, ST A Hfead 8, Tl =i 4g,
YT AT Y, T ST aTa, 31X 3w Ardy & &7 d%dr &
T & ITE & Aoy Retge & oy wfaerat &1 wraw aRyear
q & ahdr &1

184 Toifrrnd : TAR AT (NSQF @R 5) - 3| 1.4.40 & "eitaa fia



AfeT S=v wfawret & A & o A ey #iey rEr W
S ITEHT T H A 2

FwHET (Ohmmeter)

ATHIET TF TAT ITET & S I A7 FXar €| | Ay
a1 I & & Aot ey, werw gfaiy & am F o, oY
I THTT & ATH AT ST g TIAre Ht 779 § T B 2 |
qR Hiferd T H 7 AT F AT UF ARE Y 97 © TF
PMMC &« HteT 3T U &=y f|= sfa<ter giar 2|

TF IRIT H UF T ATHY HT JfALrer 799 & ford ST HA
q e TR #W g g F AT A@ned o R e
sToeresT HETRA it faafta w2 39T Anfed Fifs e Ay shw
# ST S AT ST 2 |

Foft FFR FHIER : =T (Series type ohmmeter:
construction)

TEAT: TF A THR & A7 AT A (Fig 1) F JgaR §F =7
Tt PMMC (STemeaaTer) ot M & sfadyg R1 U st
E X AT B % fordt v e efiimer fomea srsma wfaers RX
FT F AT 2 | AR ATt R, & @6 UF v M sfaete
gtar & o ddas @t g frfy aeem & fo Soeriw & @
STt 2|

Flg 1 LIMITING RESISTOR

| —
| S|

R1 A

ZERO OHM UNKNOWN
Rm M Ry ADJUSTMENT Rx| | RESISTOR
RESISTOR

|E B
L

SERIES TYPE OHMMETER

ELN144051

FAt== (Working)

S A SR B 2fime #t @ afEa (s=m gfadg R = 0) #%
faar strar @ aRwy § sfwaw gy yared st 8 | Wiew qur
Tl YT W AT T @ | 9 qfeie R, % &t gIer Ay
ot FHTET 9T (Ifsd) AT % ford & St € | #6a® & g
FaTT ARy R & S ) g st it o st 21

S AH AT & S0 (A Y B efiFer) gor € av e /vl &
FE gRT YaTed &0 eidt| 39 &R 7Ty faeifea /€y tar
A Tohad S & aET 3T TEdr g gaferd e &1 arr
T s (o) wfeter femeifra o sar & G of o=
giar & & wdeor sy & = s wfaery (gar gfawr) 21

A ¥ B i & sta afagter RX & fafser amt & sfe &%
T 7 wreafisw fretwa (GamT) = S awar 1

A ATt &Y aRgEar stftwaT dedt @t fRafy av fie
€| WISRA &9 AT ITAN & dedl F AT Ifarg X
¥ & &7 gFAT | 37 FROT Qf HET 4T FH & A @
AR AT A ST B & g ToF &1 ¢ AT g =1 qear |

(Fig 1) & aRad! ore sfadter R, RT T @¥e 9T &iar &
ST A dedt aleedr I9TE & AT UF d90 & AR #
FHaT & | Afe qedt ateedr Uk dAT & oft F4 & Jdr & R, ®
AT & P A Habad H g Rrfa 9¥ 98 amn «
FqHAT S| AT e & AT TF IAH de<t & A7 A1y |

(Fig 2) & srgame ATdY GAmT arfedt fY a¥ =1 o arft oie
A T | S

Fig 2

0 OHMS

ELN144052

SERIES TYPE OHMMETER SCALE

A\ wrft § UF s GWET ST & | F#¥ife gty Y awr
# FHA T3 AT © FAEET I & qHIT Jrad THAT A
s R wx wfie dwET gtar 21

Tg 3\ #{ew v\ R (Multiple ohmmeter range)

STAHIE oA AT § &9% 96 & W & 100000 R
| & wiaty " giaer F o uw v et g 2
TR Pt AT T & ford o aefF qoren A wifer wwr wet
| W9 #T Adfa® AT AT F 3 % ford $HE AT % 9w
FI F R, O & OM FIA & ATEIHAT el 2 |

TETY gt @awT 1.5V & UF G 79T 9 o1ar 22.5V dedt &
arfeh Sfatet & @=re & Saw FYET Sat & | (Fig 3) # a1 &t
=rae e T 2| R, &1 gfadty A g7 swR @i
ST € & wrd § et dwer g Avft gfea e ateedr 9w
gt 2|

Fig 3

SWITCH  v,=15V
Rx1 | B
[

Rx1000 '
Rs
F

V=9V

MULTI-RANGE SERIES TYPE OHMMETER

ELN144053
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ITIT (Use)

T T T AT ATIT el THATT TfARTe & AT & forzr giar
& sfe srfay &g o stfa 3= wfeery v & o afegear &0
gt |

7= THR AW H{eX (Shunt type ohmmeter)

(Fig 4) ¥ U 9 Y&IX I8 ATIT &7 9R99 sE feamr
£ g ATt § et E, PMMC ATt Tifey 1= 971 & & fordr
Ao gfady R &% Ay iy & St At | o1 wfaeer R
St affiver A S B ¥ afifen % Rt 9% siter AT & Ad %
AT FATE TR AT AT & | 9oerRa a5 38 & fAewmas
F gT FA & ford Foir S BT Wik o ae w=he A gt

! 1? :

1
<
)
>
3

SHUNT TYPE OHMMETER

ELN144054

Frr=a (Working)

S A ¥ B & fiieq @g af¥a 8 & (3| Sfag R =0
ohms ) Tt =T = &tdt 2| gﬂﬁaﬁzﬁmsﬁ%ﬁa
R =o = (AR Bgd) at 9=7 e ATH & FaTfed sl &
e R A & I F99 & s B Q0 G0 O Tg=qET T
e 21

ZAfC 9T THIE & A AT &7 A e ard erd it 31 (977
) AR oad o GwTe & arfet g ST gtar € | dwmT
(Freaor em=) &taT €| star % (Fig 5) # fRwmar w81 wew
A & Ffd AT q9 g7 YaTe AT gfawry S S
sfaery & =g ST | fawifor gtar € i dwhas wer 7
ferfey dar @

Fig 5

N 2
0 OHMS CcC OHMS

SHUNT TYPE OHMMETER SCALE

ELN144055

ITIT (Use)

3 T & W AT oY AT Tt & 71 & fordt fawae
T B |
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