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Elecromative force ce.m.f) :

) Qém'f I mel afmount f chemica) enengy Converteol to eecivicol enengy per coulomb of charge CC) when drarge pasting fiiaugh &
owel Supply

energy fransformed fiom Chemial fo electica) K
- ———

-emf is measoredt 10 VOIS (v) i e

*e.m.f = Potentionl dlifference across the cel
whenno corent i Flowing

*e-M-f Con be measureat hy connecting o igh-resistance voltmeter ovounoh e ferminas of fhe cell in o open Circuit

energy manSformedt from electrical o therma) x
Charge

fhe difference between patential diffrence (p.d-) anot em.f IS p.a. =

“Internal Resistance .

* O power SUpPIES have Some resistance beleen their ferminals — this is called) internall resisance

" IS infernal reSistance causes The charge clculafing fo dissipare Some electvical energy fram the pover suppy itself
W3 fhi is why the cell becames wam affer & periodl of fine

— the internal resistance therefore cowuses Jose of votfage or energy loss in o pover upply

i *Vi = ferminol potential differences
~this is e voltage owoilole in the circuit itrele
: ~ferming) p-d. = IR
A °\/, = lost valie
| ~ S S fhe voltage lost inthe cell due fo Infermol resisromce , 30, from canservavion of energy
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ﬂﬁ- - 1081 VOl = @.m. £ - ferminal p-d.
v R e.mf (VI / cuyrent( A\

= losr volts = IR ( resistance of
1000\ (L)
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! - R.M.f = the tum of these p-d- 56 E = TR+ Tr = 1(Rmr) .

IV S mmi‘ﬂ(;” < ) N\ \nfernal resistance
p-a. (V) Sefor ell (V) ¢



1™ faw
2 law

Kirchhofts 1 Loaw

* Kirchhoff € 1™ law states that : the sum of the currents entering o junction olwoys equal fo the S af currens gur of The junction
- thig 1§ the conseguence of cowsevyation of charge - CUrrent Shavldnt increoge /decrepise Tn @ Circuit wiven it Spits

>IN O Circuil *
Junction = point where at least 3 Circoit pathe meet
branch = path wonnecting 2 yunctions
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1 1=11+12113
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Series circuit:
* current s fhe Same firough @ach compenent

* Te Sum of The vollage is equal o the fotal e.m £ of the power supp)
* the fotal resistance of te circuit 1s e Sum of individual resistors

Kirchhoffs 2" low:

Parallel Circyit s

* e fafoll corrent i olivide af the junctions  (each branch har o dif. value)
¢ The Sum af the volrages in each closed! Circuit loop i€ equal 1o e e.m.f of the

pw\’lv\ga
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* the totol resistance of the circulf 15 reduced] ors the corrent cow Todlow

molple pathe -, L
Ry R Ry

KIRCHHOFF’S FIRST LAW: 3=2+1
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“ Kirchhoff s 2" low stattes thor : e sum of fhe e.m.£7s in o closedt Circuit equals the sum of e p.d

= thit s The consequence of Conservation of gnergy
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Deriving e equation for resisiar in series 5 paralle)

CONSIDER TWO RESISTORS R, AND R, CONNECTED IN SERIES.

A SINGLE RESISTOR R IS EQUIVALENT TO THEM.

FROM KIRCHHOFF'S FIRST LAW: THE CURRENT | THROUGH EACH RESISTOR
IS THE SAME SINCE THEY’RE CONNECTED IN SERIES (NO JUNCTIONS)

FROM KIRCHHOFF’S SECOND LAW: THE TOTAL p.d OF BOTH RESISTORS IN
A CLOSED CIRCUIT LOOP MUST EQUAL THE SUM OF THE pds (THE pd
ACROSS THE SINGLE RESISTOR)

V=V, +Y,

FROM OHM'S LAW, POTENTIAL DIFFERENCE IS GIVEN BY THE PRODUCT OF
CURRENT AND RESISTANCE
IR =R, + IR,

SINCE CURRENT | IS THE SAME FOR ALL RESISTORS, DIVIDING BY |
R=R,+R,

THIS EQUATION CAN BE EXTENDE!
SEVERAL RESISTORS CONNECTED

FROM KIRCHHOFF’S SECOND LAW, THE P.D ACROSS EACH RESISTOR IN

DIFFERENT BRANCHES IS THE SAME.

THE RESISTOR R WILL HAVE THAT SAME p.d ACROSS IT TOO
V==

REARRANGING OHM’S LAW V=IR FOR CURRENT |
\

=5
VARV
R™R,R

Wity

SINCE POTENTIAL DIFFERENCE V IS THE SAME FOR ALL RESISTORS,

DIVIDING BY V \ | |
RTRTE,

THIS EQUATION CAN BE EXTENDED SO THE EQUIVALENT RESISTOR R OF
SEVERAL RESISTORS CONNECTED IN PARALLEL IS GIVEN BY
| | |

|
R-R,R," R,

{junction anly owpear
tn poolle) Circvit)
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Potentiall Divider:

\orlable Resistance Compgnents :

R
LDR POTENTIAL
DIVIDER CIRCUIT

Polentiometer:

S

[}‘J — poreniigmetr —————

* I1 15 recagniseo on o circuit dioeanm Wi 0
PESisvor fifteol with o slicling Confact

* R sliding contact has The effect of s*epem’rin%
potenhometer 10 2 paris (the upper ancl the

® When Two resistors are connecteol in serieg fvough Kirchhoffs 2% law , the p.d. across the pover Saurce is dividled hem
* pofentiat dlividers are circoits hich produce an oupur valtoge as a fiaction of s inpur valtage

patential dividlers howe 2 main purposes :

" to providle o variotole p-ol.

~ 10 enavole a1 specific p.dl. fo've chosen

=10 Split e p.d- OF & power cource Hefveen 2 0r more Componenis

potentio) divider equation '

R,

[ T

* e nput voltage, Vin it oppliedt to fhe fop anal loctiom of the series resistor
* the autpur volfage, Vou: 18 meassureol from e conie to the buttom of R,
*fhe p.d. V acrors eadh resistor dependc upon i resistance R

Ly the resistor with the Grgest resistance will have agreater p.ol. thon the oier ane from v=1R
L if the revisiance of ane of the resistor is increacedt it will et o grearter share of the p.d uilet e oliser resistor will ger o Saller shove

THERMISTOR POTENTIAL
DIVIDER CIRCUIT

COIL OF WIRE e

The

over
vart)
U bathof which hove

OKiferent resicrances

TERMINAL A

R,+22

* Voviolole andt sensory resisiors ave usedl in potentiol divioters fo vary the aulpur volfage
* Sengory resistore useol ave LDRs andl thermistors

M V=IR = the p.d. V,, from o resistor in @ posennial dlivider
clreuit is proportional fo itS vesisance

A ifan LOR /thermisjor resistance incrtqses)he p.0-Qita Inereases

SInce e fatol p.ol. of the companents must ve equal o Vi I
e p.. of fhe Sensory vesistor dlecreageS then e p.al. of the other
VESISTOr in fhe <ircyit must incremse: and vice Versa,

* 0L potentiomerer i€ Similow tg o varalole resitior connected ais o potentior Clivider 40 Qive o Conh'nuourlg variable output volrage
* {f con be useal s G means of compawing p-al. in difterent poyrts of e circuit

* TERMINAL B
SLIDING CONTACT

If the slider mowe upwarde, the resistance
of the over porf will increase and 5o the
P-dl. acrogs it will alsg Intremse



Oalvanomerer

COIL OF WIRE

IRON CORE

WRAPPED AROUND AN <

* @ galvanometer IS o ype of senvitive ammerer vSed o detecr electric curent
(1 is useol in pofentiometer fo measure e.m.f. befgen wo points i A Circur
> O Golvanometer iS madke fram ot cail of wive wrapped airound an ifon core Taf rofates inside o magnetic field

DIAL FOR READING
MEASUREMENTS

CURRENT |

RESTORING
SPRING

The galvanometer

Balvanometer

@_

*The arron representc o needle which dlefiects dependling on the
amoung of current poissing froughn

<uien the armw i facivgg directly Lpwards = no covent
L this 18 called null dlefiection

“from Ghm's (o - Current Thigugh o Wit Ccondluctor) i§ olivectly
proporticnol fo the .. fvough
G i-e. nap.d. = no curment fiows fhrough e current
=1 Q0 Qalvinomeler has p.d.=0 Whenthe potentio| on one Side is
eowals the potential on the other Side

NS iS ot the posiion ot which If IS connected on the wive (whith varies
with he Sliding confoct) Gives o -0 equal to the e.m.£ of the cell
connecteal o the yolvanomerer-

The cell shouldl be conneced such thot its patentio)
OPPOsES the porential ON the wire.
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NULL GALVANOMETER
Vi=V,
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