srewiea (Automotive)

v 1.4.40 & gt R

#*tw+ it (Mechanic Diesel) - @R v ot

w®<t (Fuse)

IR ;T IS & 9 § o ol w6 aw At g

o qRUY H WS A ATTAFAT F TR A QT

o TS H HIAAT Ft THAET

o WS F THER FF FIAT T

o WAL F FET F TR A THATT

o W F AT AR o wwr F afkwy w7 aviw ww=w
o gy AFA F TR FHIATAT

gf¥= (Introduction)

RS UF TS 2arzy 2 | a8 fagga aRwy # uF aa@ A7
fewm 21

UF R 9T AR F q9 TH FAT 8, TG IqF G {Serelt
TqTE Bt & | wHT A AT, A% A g g @R afawy &
IR 9T Ft 2

ArerAETEa |, ey, I AR A9y A1 § I8 THT 7 7909
SUART faFaT ST €| RS 3/ TH & T9E WA FLar 2 |
e g A fa 7 fFar s a9 SeEreEt & 9RaT stafiEw
AIRA & & FO AT THAA BT |

W F1 32 (Purpose of fuse) (Fig 1)

Fig 1
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S @fthe ® oMRT YaTRd ST €, a9 AT #F Afq w qa &
fore, wro Iga afde # @tedr €,

uF Afhe # AfART 9T F qaTe & FO A T9 8T THAT 2 |
#¥== (Construction)

T 9 & HAT-EA AR EA-atar o aw o 7 few e
TF qRay § 3 iR

T AT AfeE AR & TS FRAT § RS F AGA (AT 2 |

AT AXHE AT & WS FRAT A TS F AGaA
o 21

W Sd § WA TAHE F AToEA sEad A @ © o
FEISH FEd &, I ATSHATET A ITANT X & |

Fig 2

MDN140412

WEﬂHﬁ@ﬂT%M)&'@ﬁT—FW(EﬁTM)

TF AR a1 AT F (3) FAga @ & 0F #9 § gAY a9
(4) F F Tk FLaT 2|

Heae (3) # ffde wfee fovge wate aika &3 & forg s
frar &)

BRI

HeFeT IR fasTell ware F¥AT & a7 a1 #7 (2) & (4) & fi=
ITF 15 TeH | |

W § 99 T o & SAmET G g 8, a9 /o e (3)
TAAT &, AT a8 TRIT F GAaT & AT ITHLT F THA &
AT 2|

IS S N TEAAT

AT AT AT T & 3@ aAl AaLAIST & HIO Yo g8
STAT & AT RS S A 2|

5T ¢ AfHE FRT TS IS AT & a9 a8 @ e a6 a1
FTel T & B

WA & gRT geida afde (Circuits protected with fuse)
- foRe amex
- Rt oo
- dEY we aRkey
- 99 St ey
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- AR duw afay

- HIEE gEheY TRaY

- & aRay

- A R

- SWEIE/AFA ST TRy
- BT AR aTAggAd

- =feRr afaer

R

- =T afay

- Zafawa gfoy

- W T

- W9 - Arge Ty

- A gaTd o RO

WA 3¢ HX T (Fuse rating and colour)

Ly T
3Amp T
5Amp &

10 Amp KN

20 Amp frerr
25Amp e
30Amp gl LT

A Hae e qiay fa=39® (Fusible link and circuit

breakers):

T &t (Fusible link) (Fig 3)

A HATeE A WS F1 U w6 © | S f{Ei an
*F B & ghe 4 fFar omar 8| (WA T 98 wEE e i
ATHY AR qred &1 goeT 7 St gl © | o @xfara fran
ST ¥ET 2

Fig 3 @
a\=
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MDN140413

I WY Ui, Aea¥dey Tl T ¥ &€ & a1y aedT ¢ |
TG TH THR F TAAT GAF GG & A & df ared g
TE BN, Al T F faw quRa & o 2|

Aiew arew akay fa=e= (Circuit Breakers - Automotive)

Hiex ared aRay fa=ses afiay deaw & fog wms w&o #it
I w1 UF ITAN 2F AF e FEAT € R R e &
srfermtor ITETO R AR Fforad forw Fr afeetod wear
gl

afRuy fede® & = yw Eia & (Circuit breakers come
in 3 types):
g% (Type 1)

I TEHX & 9 fa=sa® (circuit breaker) ® @a: R¥e #3
FT U BT € A TF X G g ) ey & e &
FT I FT, T d% % IR F FAiaf¥® aa a7 &t
ST |

Fig 4

WIRING
DIAGRAM
LABEL

BALLAST

MDN 140414

7= 2 (Type 2) 2w wog &= (trip and hold)

T &t 8 F8d € 9 a% TEY IRYY & g1 A8l &
ST a9 a6 39 g TE0 AT ST Jar|

7w 3 (Type 3) Afke S%T (circuit breakers)

7€ gEEfod ST & T TR & REe w3 & forg g ar
T F g A ATEHEFAT TAT 2

JoTe (91%) (Ballast (Choke)): 3o I &7 & TF el
(coil) | forraT fAmfor sraewr Io6 ERa FIX § #3 awl &
AU F FATAT AT & | T8 FARE S FT HATA & FIA &
forg Tqfl ateest it agTaT € | UF AT S & qATAT FEA &
AT qE T & FAGH F YaTe § qeY @A & oIy &R &
yaTE F FEfa Fwar 21 (Fig 4)

aRay ™ (Circuit diagram): ®TEX dame =T oga
TAFgre wt Sred @t fafer Fig 5 7 gurfar i 2|

e ST TRy & fafew wn & #we

g o @At 7 ITAT AT JoA AT areAt §
fFar st 2| fIga T H@9eE F a # T SATERT 3=
AT e ST | R Tede S & e #w SrEs
= AT AR SfagE SYAI/Aae® | a9 gidr @
STtfe TREH/@a<r & F7 FAT & S d =T dATIH & BT
T & AT € AT 3GV /AT H FHTH HIA HT AT T81 Bt |
AT HITSToR 6T FTAN 5 THIY % H1E UF gohl § da@e ferar &
AT AT ST ITIRT I TR SUEON | 34T SArar &1

Fig 5 STARTER

[

Cho

L TUBE i

P.F. CAPACITOR

|1
LAl

([/ BALLAST
NO 240V, 50Hz L

CIRCUIT DIAGRAM

MDN140415
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srewiea (Automotive)

T 1.4.41 & gty feaa

#*tw+ it (Mechanic Diesel) - @R v ot

o ® W Fwe AW Aagw (Cable colour codes and size)

SEW ¢ 3 U & o # o fmfafad # Fwe av g

o ATTHIATEA Heel T AU HLAT
o AR ® W FRET T FTELal wt S w20
o fafrr oot & 41 & SoEin & S | s

Faet 1 quie (Description of cables)

FA TF TG-FL1S ATAT & HSFET FT a1 BXcl & AT TS I[Oraey
PVC gao & |1 Ha< goil &iar 1

3w fafsmr faga Sueor &t fastelt Faer & Ares & st St
gl

art # fafsrr Faer s G s 2|
- AT JOAT Hae

- AW A Had

- I a9 FaA

et 1 fAfAde & #t e F 5T A IHF AW T 2
ITTEX 25/012 Tohet FaAT &, Fael § 25 T A &Y TH &S
& A5 =ma 0.012” &1

Fae F1 AHR AT FTar & 37 affe § 2 gf ool &
SuFETU H fastelt a¥ & Aier Faq =T fAselt & 9 a%war €
AT I/ AT TOMeAT H T F Tt © |

Fat § 41 Fg (Colour code in cables)
el § #% e 7 faga aRkeet de i F avr 92 g
g S wrr stfeer 21

Afer T Faedl Ft Thel SRAT TR § BIAT @T=ET T=2T
gl

ATSTATTES SaTes AfT T & Faed ITANT Fd & AT T
THTE T FHIS TUTCAT T AT Fd © | 76 q TN (T T0)
Ae T #w Faer gt & e fAftre aRei # g
ST &iar | (Refer of Fig 1)

TF HYE ¥ A & o9 A4S Ted® d & §gaed A I T )
T T 98T F ITAAT & g = S 2|

3T FT F T2W (Purpose of colour code)
g a9y F AAE & BT H|

U fagT Affc & S & S FT 9q7 WA § AW TR &
37 & wea & fem)

Ateifed : Axfawd S (NSQF TR- 4) - 31w 1.4.40 | wwita R 199



Fig 1

NO, INDEX NO, INDEX COLOUR CODE

1 BATTERY 18 | IGNITION COIL B BROWN GK| GREEN BLACK
2 STARTER MOTOR 19 | INDICATOR WARNING LAMP Y YELLOW GP| GREEN PURPLE
3 SOLENOID SWITCH 20 | OIL PRESSURE WARNING LAMP | W WHITE LR | BLUE RED

4 AMMETER 21 HEAD LIGHT WARNING LAMP G GREEN LW | BLUE WHITE

5 FUEL GUAGE 22 | OIL PRESSURE SWITCH L BLUE RG| RED GREEN

6 IGNITION SWITCH 23 | DISTRIBUTOR R RED RW/| RED WHITE

7 HEADLIGHT SWITCH 24 | DYNAMO K BLACK RY | RED YELLOW
8 WIPER SWITCH 25 | SPARK PLUG BL | BROWN BLUE KG | BLACK GREEN
9 DIM-DIP SWITCH 26 | HORN SWITCH BK | BROWN BLACK

10 | STOP LIGHT SWITCH 27 | HORN RELAY BY | BROWN YELLOW

11 | STOP CUM INDICATOR LAMP| 28 | WIPER UNIT BG | BROWN GREEN

12 | NUMBER-PLATE LAMP 29 | HEAD LIGHT YG | YELLOW GREEN

13 | STOP CUM INDICATOR LAMP| 30 | FRONT PARKING CUM I-LAMP WR| WHITE RED

14 | FUEL TANK UNIT 31 HORN WK| WHITE BLACK

15 | FLASHER UNIT 32 | DIM SOCKET GB | GREEN BROWN

16 | INDICATOR SWITCH 33 | DIP SOCKET GW | GREEN WHITE

17 | CONTROL BOX 34 | TAIL-LAMP GR | GREEN RED
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srewiea (Automotive)

v 1.4.42 & 1.4.43 & wwitta R

#*tw+ it (Mechanic Diesel) - @R v ot

wfetar #1 fow (Law of Resistances)

IqAW @ T S F A # A FAwAfcrfad w1 FA A 2

o gfedie F frat F gamn aur fafie ger & afetet @ gasn s

o gfaRtel & fra T W FIA T A FT TF qTE H e & TR A A
o JfARIY IX ATT FT AW TATAT qAT AL F a9 O FT G0 HLAT

o R T st & sruta et zeniy & aew & gieRty @ o FRAr

wfater % f7#= (Laws of resistance) (Fig 1) : T% =Ta®

g7 Jeae wfaery R e st o v #ear 2|

— Aaw & gy § g Ia% q@E F GHgIT J el

— ATAH HT AT IHSH A TR=DT &THA HT FHATIATAT
gar

— =Tk &7 Sfaiy 3a% qard 0¥ AR war 2|

— I% TEF & a7 9 o [ A g1

7o I FRE & SFIET Fh =¥ FE Thd ¢

R= A
a

EEL

p TF forRi® & ot we® & TR/ F [ Fwr € qY I\wH

fafere afate srrar wfawta®ar & ST ST €

Fig 1

\
\
\
—_— ‘ -

/

afe TwE 1 fex i &% a= 1m2 & ar

R=p
gaferdr felt gared %1 fafors afoiy 9 gerd & 1 99 dfiex %
AT gt & fi afoy & w0 F ok e S awar
g\ (st T uwE W B 39 g9 & ue o § ad 1)
& & &%
aR
L
A=t & S| ysfa &
gaferdr fafirs gfa=ty &1 7% Ohm meter (Qm) # &iar 21

= warat & wfeiet &t gam 9Yd F Ao & w9 A

stfer Aeeyel weTat & ford (Fig 2) & gaTens gaeTr Yae
FAT T | A TEfa adE S AT TRT AT ad

/
/

MDN 140611

AT Sfate % €| (ST FT AR qau qfdw qafs ae &1 Fo
FH AT THAAET F AR A FH 2| & ae & ga |

AT T AT T T & e v 2|
Fig 2
I |
SILVER
I |
COPPER
ALUMINUM
] o
©

STEEL g

THE CONDUCTANCE OF DIFFERENT MATERIALS é

4 fafer arga s Trasar frafo F eid € 99+ afawy
frafror o firm gt =R fafsmr arged & sl feteor,
TT TRIT H I0F a1 F TF TG ghe & TANT FHH A1
3 o #wa €| AR o qfiE arawer arget & uF aea
ATHR & THS & FIC FL I© UF el § TH UF HLh S ar
AR a2 fF I fAfs A7 @ gy yErea ent|
(Fig 3)

Fig 3

|
way,

1o

THE MORE RESISTANCE A MATERIAL HAS, THE LESS CURRENT THE
MATERIAL WILL CONDUCT. GOOD INSULATORS, SUCH AS GLASS,
RUBBER, MICA, POLYSTYRENE, ETC., HAVE CONSIDERABLY MORE THAN
A MILLION TIMES THE RESISTANCE OF ANY GOOD CONDUCTOR

MDN 140613

AT & T § T AT a1get & gfaty Fig 4 § 3% 9%
T YR o T 2| =i e & gar § IO 9 s 2
FAAF AR I F7 Sar & | AHH F Afrg ad v
T § 60 AT & | gEfert AfT g7H UF & de & UF TF Fh
SIST ST Al ATEHA I gaqr | arar 60 I[AT AE gy
saTfed FMI
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Fig 4
9 60
THE RELATIVE RESISTANCES OF DIFFERENT 12.76 546 203
METALS AS COMPARED TO COPPER "
82 8.62
7.73
6.67
58
44
32 3.62
1.69
| <
T T T T T T T T z
SILVER GOLD TUNGSTEN BRASS IRON TIN LEAD NICHROME g
COPPER  ALUMINUM ZINC PLATINUM NICKEL STEEL MERCURY  CARBON %
=
afeier® (Resistors ):

TAFLIAH IROT § T FHATA (U A9 1T ATHA AfoeT
e g | gfaetas & eftar afawry fafire qer & fafmtor fmn
T @ | gfaiys & U 7Ry § ST w3 w1 W @ F uw
faftre qer & forg a7 & @ifa w3 an aifeq ates g
(IR) ST 2T | Sfares 1 3t 37 O.1.W. & 100W & &t
T 2 |

IR AIST wiawias (Wire - wound resistors)

A aTSe Tfate® &t uE Sfaery araw (e - &0 frsr arg
fora ftw #=d €) T sie foraer gon o9 ax¥fas, Tefeom
Fhele THE FEIS FEAATT F¥h fafAtor w3 21 (Fig. 4) 0
STArer ®t JIAT & §H1E | AT 79 AT AT FLd & AHAIL
U e AT § dor € | 3= A gy g # any
I3 IfaTer H TAHT X € | T2 1 watt & 100 watts e
IT TET dleesl 3¢ R Iqare & | ufawry 1 siew & off &7 &t
THAT & AT T8 F3 e ohm & FIX AT TFaT & | T8 &l &hF
St qe & A § a8 ST Fed 2|

TF YEE F AET A8 WA & wEad gfawrgs o
qafe 0 | @ ¢ | gfaty wRay @ie % forg fesmea
foerm T 2, 99 7 wrew & faga uw Afvaa @i § afas
gl

I THE & gowe, Ty ATSHIaEd a8 e 3HE A
ST Hed & | o aste § fese o e wear € 70-
100 times / min fA=w )

wfata® v deniva (Resistors and Capacitors)

IR ;. 3H S & A A A Efotad F FA a9 e
o gfeias AT el F g F AW |

o giARta® N F 9 AHE AT T AT FIA F] 97 ARewt F A F4arn

o wietes | afwqEr 1 3 & s
o FiARtU® U F FHA AT T ALYV FRU foeg F@E

R\ afa@ias (Fixed value resistors)

T Mo 7 (AT giar @ | a8 /1 SS9 S AT &
af¥afda 7&r T S awar €| i T AT & T &
oz ffvaa 7 & afadus a7 @ s 21

T TeTd & T @Y Sared Ay # sgaw fftew aw
gt 1 afteer s o s awar €1

39 STEATT & A # ({99 AT TATEH & TS T 6 AT
ArFfa =1E 1 & R wf 2

FIXED VALUE RESISTORS

l 1

Carbon composition Wire-wound resistors
resistors

. l

Film resistors Printed resistors

! . l

Carbon - film Metal film resistors

resistors resistors

Metal oxide film

l l

Cermet film Integrated resistors
resistors
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Fra (e wfawtea® (Carbon Composition Resistors)
AT

% 9 gAY T & Wfaerad & g § ¥y q4q7 garees
il & | A THTE & HIEA AT TITLTEHT FY CAATHE &
frawzor (Fig 1) # femmar mar €| 5= |rem=oras #re gia<er
o e 2|

Fig 1

MDN 140621

GeH FHTET TS AT IR (A) & e = o1 ooy & o
SToaT FifSd I ATHN H FAMET AT & | FAS A A A H
ST (B) T ATEA STIAT 31w ®ITIR &7 (C) F17 § e feaw
ST € | 58 G & fohatforss etuat deherTse & UF e 9ed/
=9 (D) §T=T =T 1Y & = f&ar Srar €1 =7 # 37’ F1h W
gas gfaty AT it sifea w2 far sar €1

witte ferfzor (Power rating)

St o e aareT 1 g © 9 Sfetd® § 9w yarted st
& AT a7 IWT A gidr & | wfatys § St 3w & A
AT Fteear (V) T Tfa<res / qarfed Tt g (1) &
U & FATGATAT BT € | VI % % #1371 Fe & | 7w
AT H ATAF aTe & & |

fafeaa wm & gRys Bfas gerd @ e f@fieT g
Setfad fFd ST 2 | Sgeh ST Y 3% Ieared fafey/wfwer &
AT T Sfareat it fAfre 7w 3@ sma € | sfRa swr & faer
% forar wiarrers &1 witfaes s o gt gt =i | wfoies
T wtfere AT ST a2t S ST & i 3wt 3ue faeRka
gt | g ofte frarfees am afaius #t s #wea €1 s
ot I &1 @w "E A wlawes e 5 smEr €
(Fig 2) % fafsrer are & wfa<iei & gomres sifas smam sefea
@ 2l afy VR | & e wfaetes g e
ST T ATl TesT & 3ffers & at Jfarersd 5o ST HiY 39
HF IO FATA BT AT | S AT vF are g F 9w
A ateear 10 i sEa wfa<ies & ey 0.5 ufEra & at
aferte g frafa wfte (V1) 5 ate anft | @fd (W sftes
gt faa e wifts aga # € gaford gfaas stfa Sfoa et st
So® a8 oo S|

gHferd afaRies® & g A & T 39 it 7 & srfafkew
TEY AT T &1 A AT Y {Ta9aek & | daw g I 5= 91
&t IFATersh T FX cfohed W HHT & AT A | Tfaerers &Y
w1 9T g I sifda wedt 21

Q:@m: 172W

) 118w

wfa<te® @ - FfET Fwn (Resistor values - coding

schemes)

afRwer & Sfa<rers® H TR w2 & fordr 37 afRwy &7 yh ™ Saw
Tfote® T 8 & & AgET UF AU TH, A AW qres
&1 sfaeras =wafaa fFar stmar 2| gafert aw i sraves & &
et oy & gfays s F39 & Ted 3% T A Y
oifvp fRerf=or &t ST & o |

sfetes #t Wifas sngfa & ogar uF @9y g & gfatas
& FAF T ¢ | T A & 9w | fIar @ =7 1 sifersway
s e e wfoeret #t gwiar 8 | wfatgs &1 gfa<ry 7
ST wfates & F1 9 4fed st & 7 (Fig 3a) F Sgar @ar
A | 374t (Fig 3b) &t #ifa s eguinfes #ie & srar
(Fig 3c) = wify &7 A & wefiia fm=r smar 21

Fig 3
(a) ={ iszl%%/ug }=»

| e—

MDN140622

3K3Q

(b)) ——— Y 10%

ORANGE ORANGE RED SILVER

(c)

MDN140623

o
Y

gfadia®t #t T 9T FMET (Colour band coding

resistors)

el frfia sfeters aas stferes s & o1 arer gfa<ry &, e
¥ g% FST (Fig 3c) # feamg w8 & g% Frew e sfowtas
T ATHTT IT: SIT ST & A Sfaies % w7 a2 @ gfay
A & Glad FLAT HiST ST 2 |

afewat (Tolernance) Sfaxiest & 2 fewtor/Seares &
sty omef @ & wfaetest &t a9 T Y 7E &dr
gaferd fawtar sa ams w8 s fod sa e G
g saa awE Afsmar & ffra s 3a 2 | ga fAfvsar s afawa
afewar § =k A €| afewgEr 98 s (iftwaw &
gaw) & ek srfa wfotys & sfaety o smem|

AR : AFfawa S (NSQF ®2- 4) - 3091 1.4.42 - 43 & gwifaa Reia 203



Ffatert #1 Tt ATk Hie (Typo graphical coding

ofresistors)

TR FRRE BT ATSTAT FT TANT F3H T(AGHT & AT B
TEIATCHFHA FIST AT & T AT H & 9 Gad 7 &
STAT € | F© AT T ETATHFA HE & IIEI IT6
o % 1Y daw ger 10 | a7 W@ 2|

3 wleie fwfar s @ % Fie = § @ 2 | o
frfa & fstar e & qEman |9 smavas g

T (Applications)

TS oot & o Ieay, TuReey, Sftfae sanfe &
Fraq fafia ffvaa @ % wfatas =mowar & g g 2|
Tl FTaaTa § 50% & sfer s Sfaiers wraa sfata®
ga &l

1 1,2and 3: 1st, 2nd and 3rd significant figures;
M : Multiplier; T: Tolerance ; T.: Temperature co-efficient
wfaier forel & w1 (Types of resistor leads)

(Fig 4) & srgame sfazras fafis T & ner qafat & amr
I & | gEE ITHIHT Sfaiew &t @ 9€ PCBs stiX w1+
TR & TRTT FE I GIAAT & A Rd FE THqAT & |

et (Capacitors)

Fig 4 i)})}:

AXIAL LEAD

R

RADIAL LEAD TERMINAL LUGS

MDN 140624

TABLE 1

Resistor Colour Code

Colour Significant Multiplier | Tolerance
figures
Silver - 10 £ 10%
Gold - 10" +5%
Black 0 1 -
Brown 1 10 1%
Red 2 10° 2%
Orange 3 108 + 3%
Yellow 4 104 4%
Green 5 10° £ 0.5%
Blue 6 100 -
Violet 7 - -
Grey 8 - -
White 9 - -
(None) - - +20%

IR : 3H NS & o A o ffortaa & A ate g

o WHTRS FT IO HIAT AUT I Ak HLAT
o WHTRE F ATATA HT WEHIIT HIAT T A<H HIAT
o YTIRAT FHT AT FIAT qTAT IqF ATHH Hl A HIAT

o TIAT F AT FLA AT FILH HT T FLAT AT I ek HLAT

o faftrs o & HETiREn #T 9ol ST WY S A wIAT
o HETIAT % STOT T TR HIOT FIAT
o TS & TIRTIT HT TOMA HIAT T =<k HIAT |

#@af= (Capacitors) : &TRaT e+ & ford fewmew &7 € gt
& HETRA Fed &1

"E=AT (Construction): @81 U A=A Ifth & St 37 gAY
AT qfceat & A etet €, U e verd & o arrae Fud
& ITH JIF TET ATAT & | Fraeeyah Sy qHTe qfeeat & S w&d
e |

&t (Function): U @emiR= & a1 Srerat sram afeeat & €=
g o1t #t uF R 99 & & =7 | wesTRa far s 1
Ffeh ATIIT & A ORI TaTH F FoAt (At A wosTRa
FEA AAT I ATAT &l AT THI 7k AT TS A TS T AL reH
aT A & fAeaferE 7€ tar @i wam # JivEar g 2|
SATAT FT ATAF FATH AT FHAHT T 37 C 2|

204 AR : Akfawa S5 (NSQF ®2- 4) - 319 1.4.42 - 43 & geitia feia



Fig 1

~=+————CONNECTING LEAD

CONDUCTOR (PLATE)
CONDUCTOR (PLATE

[~+—— CONNECTING LEAD

SIMPLE CAPACITOR. THE PLATES OF A CAPACITOR ARE ALWAYS
INSULATED FROM EACH OTHER

TF SRS J@Aw & F gww woeta #¥ar € (How a
capacitor stores charge?) : Fig 2a & sIaTe Iei ferfa
# gerfe &7 gt gfdeat § W @@ § @de sadg e
2| St& "@urfer & Sfads geT us aieedr & & sie 3o
STAT & a7 SoiFera (0 raw) 9edr A g faent & 9 @ iR
AT H@T § Tedt B ¥ Ul & Sa &1 qedt AB & A
T & ST @ ST % Fig 2b § femmar @ 2|

LT TR & Ta9T Heal & Y aTe Ty & Afhe Geriesr
afeeat & &= &1 T aT HBHART F T F o Tehar 2|

9% |ETRE AT HOT TeET | TATRA SAFET A gaAr €T AT
FXA ATl Fedt &Y gaar F fAadm it & #enfia Rl # Aeear
et ateear &1 fatey FYAT & | ghierd gt TR Freear, 3t Svft
forters ateearet & ffia =t &1

qETRT & =T o¥ aieear # gfe 89 & TwrEr 99y qteear
St & Fieedr MY GETRA Fieedr 7 A< aidl & Tedr 2|
FoREET IROY gRT § FHT AT 2| AT g F { w
FleadT FeIT FieedT & aaay & ATdl & TRaT & THEr qieedr
I B AT & ST 9T TaATE wF qram € g6 ffq § g
qof AT BTaT & ST TR F FE g TAE T 8 qFHhav |
Fig 2

MDN 140631

Fig 2

/ DIELECTRIC

|~ PLATES

LEADS \_

A

[CCHOReN0l

O OO O OO

B

© ELECTRONS

(a) NEUTRAL (UNCHARGED) CAPACITOR (SAME CHARGE ON BOTH PLATES)

N

(b) CAPACITOR CHARGED TOV g NO MORE ELECTRONS FLOW

w<

> | GOSDBDSOODD | +
o | OCOOODDOOOO® | |

H
u’<
u

” / POSITIVELY CHARGED PLATE

DIELECTRIC

” \ NEGATIVELY CHARGED PLATE

MDN 140632

{c) ELECTRIC FIELD OF A CHARGED CAPACITOR

aTian (Capacitance): 3T #t fa[d smaw & &9 & woeTlRa
FCA A TIAT GTRAT FEAT 2 | kAT # FIE wA F o
TIF Tt C &t |

arf¥e #1 @ (Unit of capacitance) : et &1 #ifos
A BT 2| iz &7 749 F 8| U e arfkar #t a8 aran
€ S FARA A/ AV F A@RE FA I 1 FAW AT H
AUSTRA FLAT €| 9 MR & TF B TF Faw ofq aree (C/
V)31

FE GTRAT (C) FT ATAF & AT FAH ATa9 (Q) FT ATAF & |
#Y Fiee Tteedr (V) &1 4= 2|

"qate #1 g (Grouping of Capacitors)

I : 3 TS & o H o fmfafad & wew av
o HUTRAT F IR & T g AT
« HUTRAT WA | A W w@t H gl Fqww

© RAA (AAETER) AT I HATRA FT FA GTRAT GAT SHEK AR HP AT FIAT

« e F ARt # oited # wwet A A AW

+ it (Series) ATw TR FTRA F Fo LTRAT AT e A FIAT

"R % A0 A e (Necessity of grouping
of capacitors) : #= @R I T FATRT & ATa9IF GTRAT
AT Fieest I | st gid & vt forfa & s o S9aer
HATRA F1 FHEIHLOT FLh 7 IJAH! ATTIF GTRAT TAT Ateest
a7 e § GRS S & 30 ford W FATRA Ht SFeT-3TeT dh

# FYEHI FXA © HART FT QAT EEHII Ggd AE 2 |

FATR GErweer &t sravaswar (Necessity of parallel
grouping): HATATY AHEIHIOT & TROMH &TRAT S-St
Hafa &Y arfRar s#rE gits & eao sifers Sidt & at sifes erfRar
T FTA & ford BHAT AT FHEHIO FT TINT FH3 |
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AT ST # Srear (Connection of parallel
grouping): WY FHE&W (Fig 1) # e i 8, 7=
STts ar wEEw gfay (Resistance) & THTAY 8 & S
F¥ ave g 2|

Fig 1

R

Vs Cq Cy Cs
~ — — — _

CAPACITORS IN PARALLEL

MDN 140641

F aivar (Total capacitance) : 5@ GeTR= &t FHMT &
SSA &, qF IHHT Fol HTRAT AT HLTRA T &TRAT &
SIS & FTEY BT & FAT(H THT ©ie &6t a€ SITaT & et &riar
&1 gformy ST Soft & gfa=ier &1 &tar 2, a9 € ear &

7fe &7 (Fig 2a) 4T (Fig 2b) it gaT &< a1 &8 THE § AT
F AU FHEIHL § W F TAET ST 98 ST 2 |

Fig2
/ CONNECTING CONDUCTOR

A ) a

- PLaTe

—=— DIELECTRIC

~~ PLATE

\ CONNECTING CONDUCTOR

CAPACITORS IN PARALLEL. THE EQUIVALENT CAPACITANCE IN (b) IS
EQUAL TO THE SUM OF THE CAPACITANCES IN (a).

MDN 140642

AT ST 1 A Gl G GUTRAT # Feof eriar
C I oTfRar & |iS FT & A4 & T o & 71 o € -
CT = C1+C2+C3+ - +Cn

7'l C, = Fa@ amiar 21 @4 C,, C,, C,- -C_ &AW | I g4
g €1

FATATAL FHEIHOT § AT Aleast o7 AT 2, T8 fohelt s
T FH T BT 5 ST aleest & e (Exceed) T AT AT |
Ferever: afe i dafa awre § g% €, SRt &t # swersd
ieest 250V AT TF FT 200V & A9 ATUHAR aleee A1 36 GYE
I AT AT qFHAT & a8 200 qiee & AfAF AL ST AR |

= qRferfaet & asft d=is & <fiqer o2 o @ ateest
TIEY BRI

FAMTAR THEFIO § WLk smaw (Charge stored in
parallel grouping): % awTTT GYEHT § G Famfea
% e 9 U diee T @, 3Aferd aad T2T rfRar arr
TR a8 FfF a9 AUSTRA F4M | Fo WOSTRA a9
M- ATAT % INT & I¥ra &iar & |

Q, = Q1+Q,+Q,+ —+Q
7=l Q1+Q,+Q,HET-3eT HeTRA & A& & 741 Q. FA
A 2|
afe 87 Q= CV ¥ & T ¢ aq
g @m@w Q. =CV, V, qwmE dww §
fe C Vg = CV+ CV + C.V,
FifE a9 V, 9% @9 €, a8 I e o1 awd |
@@, C,= C,+C,+C,
Suft THEFI (Series grouping)

TR * Soft TErwTor #Y srawaswar (Necessity of group-
ing of capacitors in series): HFR= & Hoft FEHT &
qfRe # T ATRAT F & AT & A For A € fob &F A arfe
FATRA T AT/ & TS AT AT-FAT HATRA 6 o1 & Af®
Teew (Potential) Ft @& #X A% & | AfF ¥ us g &
e X atew # fiRmae (Voltage drop) STeT-3tenT damf=
F orfRar o T wear & Afe dfat & arRar serr-srenr
&, a9 ATTH! ST SAT AT o rra e Fteest foedy oft e
F FFITIA dteest A AfF TE 24T AR |

Uit FILFW F 7 (Conditions for series grouping)

- AfE sre At I F A Soft § g2 @ q9 q® o
AT AR 3 &Y U SR u¥ Fieder ST IHF dieasT I
o &9 gET A |

- gfe qieivEe duTRe =@ = o1 @ e, d9 guRkaT &
AR (+ve & -ve fHae) FT & AT =1fed |

Suft FHEHTT A FAtgAT (Connection in series grouping):

FaTfe w1 #oft aEiE (Fig 3) # fewmar mo & a8 augiae

sfaeter & Soft agEiweor s & 2|
Fig 3

R | I L

1l 1l 1l 1

1 2 Cs 4

Vs

S .
il g
3
SERIES CONNECTION OF CAPACITORS é

o et (Total capacitance): St& &=miR= &t sivff # stteT
AT & d9 aRTT & For GTRAT qAE B FART # evlar &
FH AT & ghfed SiaT & FifF : -
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— #RT & wie & = & g9ret T (Thickness) 5@ STt
gl

— AT AR & ST A THATT &6t qa8 7 TRAT 9Tl ©ie
qT%eT & HH & AT 2

39 THE IS gF GATRA &1 Fol TROMH &TRaAT =t # I g
wferter % Fer afRorm wfater Sar & gtar 21

afs & (Fig 4 (a), (b), (C)) #T GoaT F¥ At TaT =rerar & fo Soft
H HomRT & Sied & GuTRA & e &I qieg 96 A6l & a9
ITH e T TATT &TTHel T ST GATRA & e ATHA o6 TLAL
& <& Srar 2|

__—PLATE

~+——DIELECTRIC

Fig 4

(b)

THE EQUIVALENT CAPACITANCE IN (b) IS LESS THAN THE LOWER
OF THE TWO CAPACITANCES IN (a).

MDN140644

Crea—7 7
—t—t+—+ . +—
C1 CZ C3 Cn

T

1 1 1 1

— et ——F——F iirinnn +—

Cr C1 C2 C2 Cn
_ CC,

T C,+C,

afe Soft § fi dgarf € at -

) C,C,Cs
(C1C2)+(C,C35)+(C5Cy)

gfe n gum alRkar arer gl 8, a9 -

Cr

Cr==
T n

e F =ffFa ¥ sfirew aiwest (Maximum voltage
across each capacitor): =vft FEFI H T T ateest
FT foro TSI STeT-37eRT @eTRa 9¢ ITa 9TRar & AT aidr
€ 3% ford o9 S A JAN FA qE: -

V=—
c

3% FFATL AT GTRAT aTer FLTRT qad FH dices T |
FHY T & AT GTRAT AT FETRT TG SF(AF Tieest T@ |
faft ff e % efimer e ates faforfaa g & farar s
AT & -

Vy =——xVg

X

Tl V = 8T TF HUTRA T dtees
C, = #urR= #t a1l fom 9 dtees e 2|
V_ = TR T qteds

af2 Furfs At arRar IO 72 & q9 2% uE 9% i atees
ff FHT TE S| FET AT AT e 9, aRkay '
TOTTAT AT Alcest (AT ST HATRT & AHSTIA dleest & FeF qet
g =R |

Ferevor: o ™ afRuy # &¥ us gl ' ates Ao |

DC sioft afRuy ® qwi@e 9ot i @gw aiay # g9 ((DC series) - parallel - series and

parallel combination circuits)

IqAW @ T S F A # A FAwAfcrfad & FA A 2

® SOt Haer F TSATEAT AT A iRy v Ffemer FLAT

* % it a9y | Tewt & Rl 9¥ Siegar 1 TOET FIAT
* it H AieedT Hid TAET AT dieear SAta Ao J &
* it TR & IUINT qarET |

AR : AFfawa S (NSQF ®2- 4) - 3091 1.4.42 - 43 & gwifaa Reia 207



soft 9av (The series circuit)

(Fig 1) & o oA &1 amodifia o &1 qwfea H3r
e g | 7€ gre it g FeT 9T 8, e gt awt §
U E€RT JaTfed et 21

Fig 1

AN /

INCANDESCENT LAMPS

-0 v o—

+ -

(Fig 2) & 3t =t wferrert & wferenfia B e 21 (Fig 2A)
farg A o= farg B & = sioft & swarfRra ot sfaiest =t wefia
Fear e | (Fig 2B) &T oft & wefifa #¥ar e | areaa & Soft arawem
H 3 Ifa<iers &f @d €| 30 THE & g g7 F a8 &
ot Faer o 9nf g @ 2|

DN 140651

M

Fig 2
R4 R2
A O o B
Q 9
(@)
R4 Ry Rg R4 A
A O 0 B8
+ -3
(b) P
s

st HeuAt 3 gg== (Identifying series connections)

U JIEATE TR ARG § | Hfy He FiT JST To=T a1 AT
w8 & % ezt 7 | sarewmd Fig 3(a), 3(b), 3 (c), ¥ 3(d)
# faferer adiet & =ioft wfoter® e mu €| godes 7 afewet
o gx 3Ed ¢ & o & yae & o Faa uF 9w 2|

+
A
| ——
|
ONE PATH,
ATOB
1
I
B o jtj

ONE PATH, AtoB

Fig 3

Ao—

4
ONE PATH,
ATOB

Bo—{

| S

ONE

PATH,
ATOB

+

s
e
MDN 140653

soft af¥qert & &= (Current in series circuits)

Soff aRoer # faeft «ff famg 9 amer qane enht | oy @ Gt
Y famg o% g7 g et | o oy § 6 ot farmgett av g
HTT T FEHT ST &1 ST q@helt & 4T (Fig 4(a), 4 (b)) # femmar
T & | OHtex aE Af i |

gofy gy & gmRT Hey &

=1 =

o = o, = 1. (Fig 4 3%)

& 39 fed ) 9gad @ % uw Soft aRwy § yafed e &
forw amer & forw us &Y wr gtar @ | gafore aw afvay § gy awe
e

Fig 4

T -
V=12V

(@

DN140654

M

Suit aRay ® F@ wfeiwr (Total resistance in series

circuit)

AT e @ f afe sfawter s ateear s &t at o+ e gy
afaer & T & TREwfora A St € | &7 afetest R, TR,
aret TR § &7 9 & & afadty R, e A § 3o ey
S et & | 4 Aot T A & @ e s enf e of
R, 81T Seae faier a¥ g T 2h |
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Ffe Soft & %2 gfare @, F 9 IT9 & 9T F I9TE FT A0
F4T|

St =ioft oy &t gadt fastwar fFeargam fordt s asdr 2|
#oft aRay & For wfaery Soft wRuw & 34-Ffid =rfe sfaet

F AT & aEY BT 8 | 3/ FA A vAga forar S aewdr
g

R=R, +R,+R * .o, R,
STel & For Ufaery &
R, R, Ry e, R, =it & Fifora sfote € s/ =oft

F G AT % U TR0 % U § FA1eT Gty € at For Sfawy
R =rx NS&T'r' 7o Sforterd &1 71 € e N it & sferterat
# e 2|

soft aRkaat # Fiwar (Voltage in series circuit): e
sfereret & Rl o€ &t teedr fsfor eidt @ 7 a3e 5@ T e
e gt & & arftmra w1 ateedrstt #1 ai &t ateedr &
&Y & | st

goft qfRaer # Fo dtcear @ dteedT 9T AT AT ST
Fig 5 ® fa@mar mar 21

Fig5
R4=36 Q

— S~
h

I’_.\,1

—_—

+

—_
| 100V (V)

R,=24 Q IR,

R,=40 Q
1
I

I’_.\,3

———————

MDN 140655

MEASURIING THE TOTAL VOLTAGE OF SERIES CIRCUIT

faferr feaforr ow o atcesfie &7 ot #ed gu =it afa<tast
9¥ dicedTd ATt ST @t & star (Fig 6) # e = €

Fig 6 VR

VOLTAGE DROP IN A SERIES CIRCUIT

MDN 140656

S I dteedT ¥ A Fa Tfaere Rarer ¥ af¥wer o ot A
AT T ST 2, 39 ORY # gRT T #ed © o

<

F H qRUA W R fREw @ s (Application of

Ohm’s law to DC series circuit)

ot afaer | st o fae & s fafer grvstt & = & srgama
# i wifa =76 F¢ 7w

[: IRIZIRZ:IIG
g e & wifa o @ 2

- - _ VR
R R 4 R, R,

V. _ Vg1 _ VR

Soft qfRoer § ey & 7T F ford o Iud FHRor § Rt
TF FT AT FT 8 © | B FoA AT dteedr d 2 |

V = VR1 + VR2 + VRS
aft IR=R, I +R, |l +R, I,
A Fa g R=R+R+R,

IR atwar e # frwar=e v gt (Potential difference and polarity of IR voltage

drops)

IEA: T TS F o § A Al F F A g
e emf, fsET=R AT FEer Tieear F aRWRE w0

* DC #vft afRux & 1. R. 7a+ (Voltage Drops) # af¥wiitea et

* FicTdT qaAt N gaar F1 AfAfeieor FEA
* AT AT FWNHAF JR F Afrierizor wan

* FRATH & T Ft AW FA & ford Y 3 =T A Aieear waw & gaan wit FfRa w=w=m)
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g™ (Definitions)
o are® a@ (Fuwuw) (Electromotive force (emf))

g v 1.07 F "&fd faid | @ @ & d fagaaes
A (STHUE) FAT TRIT Aleedl € A e =T &9 F A
IR FieedT & STe T U 8T ST H3 & | fFsta sree e Suaes
q & gar &

v =
PD = emf - & & T ateesy

o se & uF ST A efiaer ateear & o g Sar &
o e ee famr )

Zhe aieean (Terminal Voltage) o8 s &d & efime
UX ITAT Alcedl & SHEHT Sl Va0t ATk ot atee € | gqat
emfﬁm@ﬁaﬁﬁmqﬁ%wmmﬁmmél
st V. = emf—IR /T | 91R7 A R & #1 gfwer 2

Jieed qa+ (Voltage Drop) (IR drop) faft afRwer # sfaier
FIRT & FieadT Ht dtead qa= @7 IR Drop #&d € |

3e1Ever 1

wferter ¥ ateear sa € (Fig 1) @ ateear Taw & &1
(Fig 1) & aftwer %7 g Sfa<ter a<&< 8o,

R, =100 + 100 + 100 + 100 = 400 ohms.

Fig 1
A R,=100Q R,=100Q
—o—1 ] —
I
c
N
—_
| V=100V D
PR
E
| — b
| S| Q
- - <
B R,=100 Q R5=100Q s
[a)
=

gay F @ ff W § garfed g g
I =100/400 = 0.25 amps.

afe fag A% fasa 100 ateew =fie fag B #1 =1 €| afvoy
7 fog AR B @9 § &21 100 dtced &7 g9 & 7 2|

Teish IfAeterss 9¥ aieadT Td ST AT a3t & | I9H &1 %t
T w2 S et @ | 0.25Amps # & | et

\Y =0.25x 100 = 25V
VR1 =0.25x 100 = 25V
VR2 =0.25x 100 = 25V
VR3 =0.25x 100 = 25V

R4

39 |9 dqledl 9aql & A6 FA 9 FA 100 qee W A
afgy 9% sfia ateear 2|

25+ 25+ 25+ 25 =100

qfRTr ® dieedr 9at &7 TN A dleedT % a¥ra T
e |

V. =V +V

Fieean ga=t A gaard (Polarity of Voltage drops): 5i& U&
sforeter % =T 9% aieear qaw @ dt uF farT ifere gy faw &
AT H AEA OIS AAAT AT HOTHE ST AT |
FleedT Ta+ #1 gadT GaTE & (F HOMHS Sl AT Bfearar
ﬁmﬁmﬁaﬁ%lﬁgAﬁBwRﬁgﬁg&wﬁm
gt

zaferd fag BaT gavr # R &7 a8 A ot fag A& e @
WWWW%I%H?{L%#%%R & fadt ™
AreerT o A A & B g AT g § e e 21
3t g# e fawg B & Amer fag C &1 ateear sifera amenas 21 3t
famgett & = gaar d@ &1 uF = fafy & & aeear @ #
YATHF AT & 918 ATl [y Af9F g T €, 39%
sfafih SR ateedr & Fonws e & stfee & arer
farg stfers ome etar ¢ | g@fod fag AfRg Bt gamr &
qfIF gT® € Jafd C #F gaqr B # stfes womers 2|
(Fig 2)

V. +V
R3 R4

Fig 2

A

C

MDN 140662

JTETT 2

qfr & @ faget a, b, ¢ T d W dteear s #7 | (Fig 3
&)

af¥wer & (Fig 3) ateear qaat &t fafea #¥ #iw gff F ame
famgett A, B, C #fi¥ D % dteedT @Il &1 A1d &< |

e & (+) efiAe & gy & o # q¥ aftwy #1 An A, A
@B, B& C,C#& D ¥ =HF et D & &¥| TA=®
gfaiy & STef & 9T Y49 Fdt & 99 & e (+) | e
% Tfary § Sel g7 Stedl & 8 9% K & o (o)
T |

(Fig 3) # ateedr gat &0 gurar v g ff¥a dicear &t
g fee & fag A stfieaw @ity €1 A 9 ateear 2|
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Fig 3 oV
o
| |
N Sy
" —
S
+ T
osv | R @25v
_ Rj3 - ___!
+
D P —"1 c
(5]
— | | &
- Lo s
60V é
V =+95V (I™)

A

Rﬁﬁﬁwa‘rmeV%lWBwaﬁww%

V_=(95-10) = +85V (I)
RZ%WWWWZSV%W C 9 dteedr
V_=(85-25)=+60V (I)

R3 % f&<i 9¥ dieed 9a= 60V & gafed D 9 dieed €,
VD=(60—60)=0V

qf% D X aftoy Ft sEetha &= m@r &1 VD & 9 0V
g =Tfed |

o g4 WlaRrEl g & RO G €9 F o 7RI e
gl
sroft afvoer & get gfeaer #1 g9r

(5¥)

Fig 4

TRay FE e ¥ 97 = W =R JW #w awd § (How
could be determine where a break in the circuit has
occured) ?

T QAT FieeATdl SANT ¢ FSrast @ i ateedt H T80
T TqF | TAF TrEE al & O 9 ay ey & s | afe
(Fig 4) % o1gae a1 ® & UF gaT & at F AT ateedr
Atceiey & Y o¥ weffia &t €| grer v srguterfa &
ff afodest & Rl W™ dteear 9aq 8t sar g@fed gu
aftwer & ey ov ateenrdt quf smfd ateedr wefia o)
st

FreeqTdY TS

18V -V, V., Vg,

18V -0V -0V -0V = 18V.

(Fig 5) ((WAR ¥ A9 Gad & 9a § Jad )& Jga afg
aftay Ffeget sfowry & FRw € at alesder R2 afodg &
ot o¥ sttew & 18V wefia Ham|

AT TF AW AT & AT & A g aRka #t Jq A o
FEHAT & | AleedT Ft 8T FT AW AT F3 AfAfwwdr T fia
TR HUM (A TiALY) T IH g AT 3FaT G T 6
ot ax siter s 2 (Fig 6)

Figb
& - /\ R4
+
A
[N
OPEN Ry
RESISTOR LJ
+
OHMMETER
INDICATES
INFINITE

R3

RESISTANCE.

— [
| 18Y OPEN —— ' g,
- RESISTOR LJ

MDN 140665

eI oA (Practical Application):

+
VOLTMETER

[} Imorcatesisv.
Rs
OPEN CIRCUIT DUE TO OPEN RESISTORR ,

a TRYY § YT Y47E 78T BT §
b afvra & #% s gfe w1 wr FA |

c Fo ATYRA AteedT/ Hiq ateedr ot fagert & et o gidr
2l

MDN 140664

T A9 § 9T T &
o U Aot aRT § g =% @y afi| aRkey & J1a #
o il TEfRT ToTEe god fAieT &0 qed F1|
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DC wsmw=w aiRwx (DC Parallel circuit)

IEA: T IS F A § A1 fAwAforfad w6 F A g
* AR HA N T HIAT

* AT TRIY | Fieear fHaifa wwn

o FHTR Ty # g fuifRa s

* FHMT=R auy # For wfety fFaiRa ww=n

* FHTATY TR FT AFIANT TATT |

THTY a9y (Parallel circuit)

e arodifer dwt w5t sofy & S #waT gwa @ S (Fig 1)
H femmar mar €| @99 Ft qNETEY G9SE (connection)
Fed ¢ | a9 i o § uF & & dtees @] AT S 2|

Fig 1 100 W

60 W

40W

e VyouTs SUPPLY .|

MDN140671

FHAETR 99y | diwear (Voltage in parallel circuit)

(Fig 1) ® =t &7 (Fig 2) & facra®i & agar Srar 8 | 1
SfaTel % MY 9TY U aleedl THE Srdl & AT TS
aleedr & a¥raY st 8 |

B I A 9 TgAd ¢ fh qHER TR0 9% ateear
TS qteedl & a9 Sl €|

(Fig 3) & fe@ry wrgam (Fig 2) &t ST &t &1
T &7 & g8 = A o @war € V=V, =V, =V,

Fig 2 |

e SIS

14

\z
Rz

L

Iy

Va
R3

L

I3

V3

1
~———  VyoLTs SUPPLY ——=—

MDN 140672

Fig 3 R,

VyoLTs SUPPLY

MDN 140673

TAMTAY 9T § 9T (Current in parallel circuit)

T (Fig 2) & 3@+ A AW 771 F7 =07 F31 9¢ qHEa
e | T SET # 9TU T # ST qhdl @

. V, Vv
afais (R,) & %l'l'{T:|1=R—1=R—1
afa<ty (R,) & amar

afa<tes® (R,) & a1 =

q.%v1=v2=v3

(Fig 4) 39 ford wmar o [, 1, 91X 1, g € & s
Fer: gfory orraren R, R, X R, & yarfed gt &1
FUATAY TRTT § F &7 [, TAT T@T ST H1 AT St
gl

il ©7 & 39 =< AT ST gehar @

g aR iy # sfawta (Resistance in parallel circuit)

THTY TRIT & 91 ATETeT & T Y dleedl Ta Ehft,
AT IR & T AT Tfare &Ry gqre &1 S
FA &l

a9 o fF gAmTR 9oy #§ Fo wfoy R oW @
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Fig 4 R,

le—— VyoLTs SUPPLY — =

MDN 140674

i few & sty & W forw @@ -
=T— T ar I=% T

EEL

R #HMTY TR #1 0 § Fo qfag &

V ateel # SgugTh |l dteedT § AT

[ #ATAE 9RO # Fa@ g TR | © g g€ o g
e

I=1+1,+]1,

v Vv
Ri Rz

4
0| <
?l<

FV #HE & AR I FHIH FV ERT

e & wfwTr
9T 3 oY =9 forg @@ 21

ST AHIHTT FATaT € fF uw sHmY ke §, g gfay
HT FHH TAF ITET TTALTE F FohAl & TR & a¥rae & 2 |
g desl: awTR § 7w gfawty (Special case: Equal
resistances in parallel)

AT § JO&a gfaetgast &1 Fo gfae R (Fig 5) &
vfates 'r' & oty & wfacgst N &7 @1 & A9 3
FRTEY EhaT &

R

M
FAMTAR qR9at 1 sgwan (Applications of parallel
circuits)

farga sromet foras uF W @ &t Sar @ aq | gEer s
AT TEAT & ITH AR IRIT g & | AT T'ed Jaqrar
T €, WY W A worelt § #E aueae oy g €

U Aterw A faga faswelt ol 9% &=, ', e, et
afe & forg gumT=AY aRaal &1 990 &3 €| 5 gheat &
B UF A1 § @ €7 § Fodr g |

TAF TAIAST TRIT qgd Jfee B ¢ | qurfy stfeer afwert
F AT qME TR § GHEAL TRIT F AT AT &1
Feor, difeat (feeR) & 7 9o ox o defifasa deftae &1
afeat dar fhe off Fm @ear € |

Fig 5

l:ls r

i
N
|
&
I
i
4
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st waTae @ (Series parallel combination)

IGAT: IH TS F I A o Frfori wrF Fe avww g

* Ul qUT AR TAAT & AAVN T JAAT HEAT
* Ul FHTY T F EA FLAT
* stofy TRTR ARt ® Ry Y o w2 |
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DC afaut 7 Soft THRaT A= * AT FT qeAq

soft gy (Series circuit)

TR afay (Parallel circuit)

1 FieedT 9at &1 T ATUT FieadT F aLa
ghar 2|

TS AT & R 9¥ i ateedr q9 8t 2|

2 s gfawry g ooy ffia sar @
IAHT AW Fo T & JLET ST 8
R=R,+ R, + R +..... g1

T Tl & A & b TGl & THH & 0T
% aaE? gidr & | R gfody aeia @9t &
e gfaty & off &7 gar 2|

3 aftuy & aeft 9T & aRT |
gt 1 (Fig 1)

TE T H IS Sfaeret & Sgare g Ao
gt 2|

4 gaF Ffa<ret & & itk & AT FoA 0w
& FLEY gar 2|

S® Sfoet § T 9ith 1 AN Fof ek & GLqa
gar 2| (oft afwer % &we)

it guT=e gt w1 fA@ier (Formation of series parallel
circuit)

Ay g &7 aRkay e St qarae 9Ray @ gq ke
" 0 & F9 uF gfaere 9oy § ¥ & a6y § S | 2
Aol gt afay & JF wifors =raed gwt sefia & =t
oF & gfaety R, &Y R, gfoera aumme § aafaa € 9 98
AT @A a8 | UF gfoag R, & At & sfter @ €|
(Fig 1)

Fig 1

| PARALLEL BRANCHES OF CIRCUIT |

R{=10Q

50 100
= | —{/—F—
EQUIVALENT CIRCUIT
| SERIES BRANCH OF CIRCUIT |
_ (R1x Ry . s
RS ————— + Ry — 5+10=15Q <
Ry + Ry s
Zz
[=)
=

39 THE R1 ¥ R2 FATTY "gea fAmfor &3 € v R3 =oft
AT TRTT & UF HUT wew sar o | Rt Sy s
ey &7 Fo gfaerd FATAT Aot 7o # 0F awd aRIy 7
FT FF Fa AT A1 qFar 21 39w F o R %R R
H’HﬁTﬁTWﬁTSQHﬁﬁHUOQHﬁﬁWWﬁ)%@W&
Ffa e 1 aFar & 37 gw 10Q wfadey (R ) % @ %
SQWH%WWQ%W@mlwsﬁvﬁW
FAAET | F gfarg 15 o7 srm|

TF gEel Aifors Avil aHTAY Faer (Fig 2) # wefia & 1€ &
STeT Aifers &7 & THTE TRy #¥ &7 e € | dfdh wrersi
ﬁﬁ@ﬁﬁgﬁﬁaﬁvﬁmﬁ%mzaﬂ? R3)|

ol FHEIAY TRTT F F TfAU A F & o 78 R
9 R #t auEfm FF 0F 20 S SR % ger fran
7| 79 T TR A 20 W F 0 AW F AT AW F
Se, ST a€ 6.67 AH e

Fig 2
| PARALLEL BRANCHES OF CIRCUIT
R1=10Q EQUIVALENT CIRCUIT
— 100
—
— 200
Rp=10Q R3=10Q H—
| SERIES BRANCH OF CIRCUIT |
Ry X (Rp + R
= # — ﬂ =6.67Q o
Rt 30 ©
R or(lip > He) ]
3
z
[=)
=

gf¥wai #1 @9 (Combination circuits)

ST AATAY HAIAT AT FfET Telier Bher 2 | AfheT g7t a2t
& 7% & & afRuy # Soft st st aure gt # e
F 3| TAF TAAT F 8@ FLd TAT TAF H JI9%F €9 & 8
FX| TAF GUE FT T T FRT 987 3 & et 71 asft
gfa=Te &1 TR G0 "9 & geEy &7 U favw e &
aferfora wfaers oF afay 79 % g0 & 98 4 2| g
aRaat g dteedr R gfay T wwE & o g
afay g9 |

SgrEeer: (Fig 3) & A atefod gfawy sma &<

Fig 3

A D
L+ { f { I J_ J_
Ry=30Q R,=10
R,=3Q Rg=20
Rg=3Q R,=4Q
Rg=50
L_
| I

n +—]
m
MDN140683
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I E (PROCEDURE)
1 R6 MY R7 T AT HY

Ra=R +R
6 7
Ra=2+4
Ra = 6 =it
2 u& g 9fkuy sfad (Draw) #X (Fig 4)
Fig 4
A R(=3Q o Ry=1Q D
L+ T -
56V R3=2Q Rp=6Q a=8.
R
H Rg=5Q G F E
2
EQUIVALENT CIRCUIT TOFIG3. R;AND Ry 2
ARE REPLACED WITH ONE RESISTOR (R )OF 6 Q E
=
3 R, &¥ R,.. % #@ate ¢ (Fig 4)
Rb=R +R
4 5
R,=3+3
R, = 6 s
4 uF g TRy sfad w1 (Fig 5)
i
'9 5 B (03 D
L+ { f {
Ry=3Q Ry=1Q
56V |:|R3=2Q
Ra=6Q
Rg=50Q
L= L T
H G F E ]
©O
EQUIVALENT CIRCUITOFFIG3. R ANDR 7 g
ARE REPLACED WITH ONE RESISTOR (R }OF6 Q %
=

5 R, ¥R, & #4e F¥ | X g TR F AT T0MET HF
RCEIT&'W% | (Fig 5)

R xR, 6X6
Rc™ R+R, 6+6
36
= 42 =3ohms.

6 o TRay sefad #2 (Fig 6)
7 R aﬁIRCmﬁWaﬁaﬁ‘(@WﬁwﬁRdaﬁm
e |
R =R +R
2 C

d

R =1+3 R =4Q

d d

Fig 6
A R1=SQ B R2=1Q c
L+
( O | |
56V |::| Ry=2Q R,=3Q
[ J—C
| |
H Rg=50 G F g
g
EQUIVALENT CIRCUIT TO FIG 3, R4 R5 RG R., 3
ARE REPLACED WITH ONE RESISTANCE (R.)OF3Q. é
8 uF g TRuy sfad X (Fig 7)
9 R iR R #vft ww 7 erat R =4Q
2 c D
10 R it R T @39 & T g4 R_F2
3 D
R, xR 2x4
R = ~aX M _ 8 -% 443 ohms.
e~ R, +R, 2+4 6
Fig7
R =3Q
A 1 B (o}
L+ T 3
L
56V R3=ZQ Rd=4(2
L- J—C
| I -
H R8=SQ G F -
EQUIVALENT CIRCUIT TOFIG 3,R 2, R“‘R‘,)‘R‘S‘R7 %
ARE REPLACED WITH ONE RESISTANCE (Rd) OF 4Q. 5
=
11 & g afioy st %< (Fig 8)
Fig 8 R =30
A B
L+
56V Re=3 0
-
H = G
Rg=5Q g
EQUIVALENT CIRCUIT IN FIG 3, sz R3‘ R4‘ R5‘ RB. ANDR7ARE REPLACED §
WITH ONE RESISTANCE (Re) EQUAL TO %Q. é
12R R ¥ R T @ateie ¥ |
1, e 8
R =R+R +R
t 1 e 8
R =3+ : 1+5
: 3,
3
R =9 1 ohms
: i
3
a1 #Aifera gfeaxier 9 1 ohms 21
3
215
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st (Application)

s faferee gfare A a9 & forg Soft gt af ot &1 9=
T ST @ohaT @ ST AT § U T @ Y aieedT faTSTE
aftoet & g o 9T @Far 1

Fieean fasr® (Voltage divider) :

gfy felt aftayr & fafeer st ae fofse atees &t strawarssar
& at U ateear fawors ffia % | amaa § uF ateear faws
TF St FHTEY IR 2|

TF dleedT fawrsrsd e afaery 9¥ ere @3 fomr e a8t
far ST @=war| (Fig 9) # & 3 & u& ateear fasmsrs arfs
vaF B 9% 10V &t frae &t @& | 15Q & fiv wfa<tast &
fafia 21

Fig 9 L

O
J_D
R,=15Q
c
I—O +20v
R,=15Q
B
+10V
REFERENCE POINT

R,=15Q

O +30V

E=30V

O TA O o0V
L—

VOLTAGE VALUES ARE GIVEN FOR VOLTAGE DROP TESTS
TAKEN ACROSS RESISTORS FROMA TO B ( 10V),

B TO C (+10V) AND B TO D (+20V). NOTE THAT

THE CIRCUIT IS GROUNDED AT REFERENCE POINT B.

MDN 140689

R
Ra; =— oh
eq =7 Ohms

15
R.,=—=T750oh
== ohms

15 S/ & g7 &1 Tfargsi &1 ged T qieedl [@Hr=® &
= & wnr § 7.5 ohms 2| g gfawrer akada & & @wq
gftay & g T af¥adT =T g ?

arer ¥ {5 wfaty &7 e o g § gfe et € At e
gfaeta® & affad &3 & 9oy § awr ghe snft | ateedr
o TRy & AT F JwWT oy 9 A @ B gl A
FT &9 TEAT Arawad & | (Fig 10) &7 eteras &3 gfafeaa
FX & o dteear fawmsrs 1wt guer o 21

Fig 10
L+
— O O 30V
l lD
15Q
[} FO 18V
é 16Q LOAD RESISTOR
DROPS RESISTANCE
TO75Q
BJ_ O 6V
150 15Q
LOAD
T
A Bvet O oV
v 5
THREE 15 OHMS RESISTORS AND ONE 15 OHM LOAD 8
RESISTOR SERVE AS A VOLTAGE DIVIDER THAT ROUTES 3
DIFFERENT VOLTAGES TO DIFFERENT PARTS OF THE CIRCUIT. %
=

afe s| & s wfary (eie) afwfaa G star @ &t
TfRada AT 2| (Fig 10) ate St 7 g8are aiest {3
& fr=et W #1 o ity fee % o #3d €1 37 37 &0
AT e F gAge Ay 9 #w F fow w21
(T 9w #) |
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