GRAUNS

VOLTAGE AND CURRENT
-\JOLTAGE (PSTENTIAL DIFFERENCE) IS

THE CHANGE N POSTENTIAL ENERGY
PER UNIT CHARGE

- CURRENT [S THE RATE oF FlLow oF
CHARGE "THROUGH THE CRoSsS-SECTIONAL
AREA oF A CoNDUCTOR.
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RESISTANCE AND OHM'S LAW
-OHM'S AW : THE RATIO RETWEEN
THE VOLTAGE AND THE CURRENT
THROUGH A CONDucToR (LoAD,
RESISToR) IS A CONSTANT AND
REPRESENTS THE RESISTANCE.
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EXAMPLE

THE PoTENTIAL DIFFERENCE ACROSS A
SofL ResISToR 1S |5 V. DETERMINE
THE CUFRENT ACRoSS THE TRESISTOR.
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- REQISTANCE DEPENDS onN  RESISTIVITY

(A PROPERTY oF THE MATERIAL) AND
GEOMETRY.

R: RESISTANCE (1)
: RESISTVITY (SLm)
LENGTH (m)
. CROSS-SECTIONAL
AREA (mY)
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POWER
- ELECTRIC PoWEeR 1S THE RATE AT
WHICH ENERG®Y S TRANSFEPRED.

- ~ | P: PoweER (W)
P-IV-I'R-% | I: currenT(A)
V: VOLTAGE (V)
R: RESISTANCE ()

CIRCUITS
CIRCUIT SYmMBoLS
RATTERY WIRE JUNCTION RESISToR
—i|— —_— T W
BULR SWITCH  voLTMETER AMMETER
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- THE DIRECTION OF r—<—9]L <
CURRENT IS THE | |[ eeereon ,w) A
DIRECTION THAT A PoSITIVE M\

— )
CHARGE CARRIER WouLp CU;;E;T
FLow.



* CURRENT FLOWS [N DIRECTION
OPPosITE To THE FlLow oF ELECTRONS.

SERIES AND PARALLLEL CIRCUITS
-SERIES: ONE PATH FoR THE
ELECTRONS
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'PARALLEL: MORE THAN ONE PATH
FoR THE ELECTRONS
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ADDING MoRE PATHS ALwWAYS DECREASES ToTAL
RESISTANCE AND INCREASES CURRENT.




SOLVING CIRCUIT PROBLEMS
(D DRAW A CIRCUIT DIAGRAM IF NOT PROVIDED.

@ NEXT TO EACH RESISTOR, INDICATE V,I AND R.
NEXT TO THE BATTERY, INDICATE V;, I; AND R;.

Q@ APPLY SERIES AND PARALLEL RULES
APPROPRIATELY.
FOR EACH RESISTOR/BATTERY, WHEN TWO OF
V.I ANDR ARE KNOWN, USE OHM'S LAW TO
DETERMINE THE THIRD.

FOR CIRCUITS WITH RESISTORS CONNECTED IN
BOTH SERIES AND PARALLEL, YOU MAY NEED TO
TRANSFORM THE COMBINATION CIRCUIT INTO A
SERIES CIRCUIT BY DETERMINING THE
EQUIVALENT RESISTANCE OF THE PARALLEL
BRANCHES,
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EXAMALE
DETERMINE THE CURRENT THROUGH
THE 5Q RESISTOR.
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DETEMINE THE RESISTANCE OF R,
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EXA/NALE
DETERMINE THE CURRENT THROUGH

EACH RESISTOR.
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KIRCHHDFF‘S LA\/\’S AKA JUNCTIoN RuLE
-CUPPENT LAW:THE SUM oF
CURRENTS GOING INTOo A JUNCTION

IS EQUAL To THE Sum ofF CurRenTS
LEAVING THE JUNCTION.

I, ., _ L
21 - gl L.J li\l.).n
CHARGE IS CONSERVED 1,1, -‘1;

AKXA LooP RVULE

-VOLTAGE LAW: FoR ANY ClLoSEDd
Loo®  THE SuM oF THE VOUTAGE
GAINS 1S EquaL To THE Sum
oFE THE TPoTeENTIAL DRePS.

i’ VGAIN = s-' \ILOSS
ENERGY IS CONSERVED




SOLVING CIRCUITS WITH KIIBCHOFFS
LAWS  MORE COMPLIGATED CIRCUTTS
(D DRAW A CIRCUIT DIAGRAM IF NOT PROVIDED.

@ NEXT TO EACH RESISTOR, INDICATE V,I AND R.
NEXT TO THE BATTERY, INDICATE V;, I; AND R;.

(@ INDICATE THE DIRECTION OF THE CURRENT FOR
EACH PART OF THE CIRCUIT.

(® APPLY THE CURRENT LAW TO WRITE AN
EQUATION FOR EACH JUNCTION.
APPLY THE VOLTAGE LAW TO WRITE AN
EQUATION FOR EACH LOOP.

® SOLVE A SYSTEM OF EQUATIONS.

EXAWVALE
DETERMINE THE CURRENT THROUGH
EACH RESISTOR.

20V CURRENT LAW: VOLTAGE LAW:
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TERMINAL \VVOLTAGE

- A BATTERY GETS HoT WHEN [N
USE. WoRk MUST RE DoNE [N
THE RATTERY MEANING THE RATTERY
HAS INTERNAL RESISTANCE.

- A RATTERY PRODUCES MORE VOUTAGE
THAN You GET AT THE TERMINAL .
THIS VoLTAGE (8 cAUED THE

ELECTROMGTIVE  ForcE (EMF).
NOT ACTUALLY A ForcE!

VTEgMNA\." TER MINAL

Vrgemmar &-10 VOLTAGE (V)

€ : ELECTROMOTIVE
ForcE (V)

1 : CORRENT THRoOUGH
RatTERY (A)

JU: INTERNAL
RESISTANCE (£)




EXAWVALE

WHAT IS THE TERMINAL VOLTAGE
OF THE BATTERY IN THIS CIRCUIT?

}uo.SoS}_ g€=C.oV
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V‘l‘emnmmL= €- Iin
= (.0- (1.23)(0.50)
= 5%V




INSTRUMENTS

* GALVANOMETER: DETECTS Smarl

CURRENTS
" CURPENT PASSES THRoOUGH A Coll
WHICH RECoMES AN ELECTROMAGNET
-CotiL IS IN A MAGNETIC FIELD
WITH WHICH [T INTERACTS

- AN INDICATOR IS CONNECTED
To THE CollL WHIcH MoveEs ON
A SCALE CALIBRATEN To SHow
AMPS (oR VOLTS)

®)

- AMMETER : MEASURES CURRENT
- AN AMMETER IS CONNECTED IN
SERIES (CURRENT IS SAME FoRr ALL
[oARS IN SERIES).
A VERY Low RESISTANCE (SHONT)
IS CONNECTED IN PARALLEL WITH
A GALVANOMETER.



- MoST OF THE CUBRENT PASSES
THRoUGH THE SHUNT ALLOWING
THE AMMETER To MEASURE HeEAW

CURRENTS WITHouT THE INDICTOR
BEING FuLlY DEFLECTED.

I a | AMMETER
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I THE CURRENT @ I
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- VOLTMETER: MEASURES PoTENTIAL

DIFFEPENCE BETWEEN Two PoINTS

- CONNECTED IN  PAraLLE( (VOLTAGE
IS SAME TForR ALl LoaDds IN
PARALLEL) .

A VERY HIGH RESISTANCE 1S
CONNECTED IN SERES WITH A
GALVANO METER |

- MoST of THE CURRENT PASSES
THRoUGH THE cReulT WITH ONLY A
SMALL PeRCENTAGE PASSING THROULGH
THE VOLTMETER.

VOLTMETER




