













































































































































Current Electricity Current
Current Rateof flow of charges

ThomasEdison Nikolatesla

charge Direct Current AlternatingCurren

car time Current flows in Direction of curre
one direction changes many tim

Current depends on 2 things Battery ill in a second

quantity of charge Cell 11 AC supply
speed of flow DCsupply

1

Current
I

Connectionof
battery is

Conventional Electronflow reversed

Current

Voltage Strength of Electricity
Fill it

r n

g
Energy that a coulomb charge
has in a circuit

Conventional current Electrons flowfrom

s considered to ve terminal to
move from tue to tue terminal

ve
















































































































































OHM's law Va I

Voltage is directly proportional to Non Ohmic conductor

current provided that Area 1 Thermistor as temperature

and temperature remains constant increases Resistance decreases

Resistance Ratio of Voltage Current B

R

Ohmic conductor

R constant Since Ratio of decreases

Resistance decreases
Ratioof

Never use term gradientdecreasesV I remains
constant In

c
I

1 Fixed resistor

2 Allmetals
AConstant temperature

ySince Ratio of IN increases

therefore ratio of decreases

hence resistance decreases

R
R
















































































































































2 Filament lamp As temperature 3 Diode
I increases Resistance increases yrs

cathode

Y n Sanode

pl
b Forward biased

If offers a very low
Resistance

I

A

current flowsAs ratio of increases hence

resistance increases

In pl
t

c Reverse biased

B It offers infinite Resistance

No current flows

y

Po

is increases
Since ratio of Ig decreases hence

ratio of increase hence
decreases

resistance increases

I I
ÉÉÉ Forward biased

RE
ze
















































































































































En I pmin 5 Conductivity It is

the inverse of ResistivityB

RMax
t

0 1 m hm

IN resistance Minimum A wire offers a resistanceof
101 calculate the resistanceof

Resistance Maximum the wire when the length
is doubled and volume remains

Factors Affecting Resistance unchanged R

EftsV lxBxW
4 timesR e Ratp Ralf cottant 2 R

R 122 f Resistivity

or

SI unit 1m 7m
Resistivity of the material is Ea2 P d R

said to be equal to its resistance
2L

provided that material is of
aunit length and offers a unit

cross sectional area
Bothmadeof 2d

lL R A
samematerial

e calculate a II
















































































































































RP

If
Current Rate of flowof
charge

Rq 4 I a It

unit A or 4s

b In Parallel voltage remain some It This can only be
1 I used when current remains

3 Copper Steel constant

2L L If current is not constant

3R R
I 21 A Ing t
Calculate the diameter of

copper diameter of steel 2 A current of 200mA flows
for 8s calculate charge

3R R
a 200 8

1600mC3

1 a A current uniformely increases

from 200mA to 1000mA in

12s

fi I
2

202
1000 12

600 12

IT 7200mL
















































































































































Voltage Amountof workdone in Concept of Drift velocity
moving a unit charge through
the external circuit

me
A se jetV

Y W gu v

e

Volts V or Jk When no potential difference
Power Electrical

in the conductor moves completely

e

d

P VI P I R P randomly Such that the net
generated Powelos current flowing through the conductor

developed Powedecriapated is zero Amperes

produced
When the ends of the conductor

Electrical Energy are connected to the power supply
Battery creates a electricfield

this electric field causes electrons

E 11 It E I'Rt E It to start moving in one direction

generated Powelos as a result flow of current
developed Powedecriapated occurs the speed with which

produced the electron now move through the

conductor is referred to as

the drift velocity of electrons

v mean driftvelocity the average speed of
the charged particles when there is a

current inthe conductor
















































































































Concept of Drift velocity
Length L

e i t Area A
I
current

e
I charge on electron e

n drift velocity x
A m3 n no of electrons

Show that current I in this present in Ims of
conductor can be given by this conductor
this equation I n Ave number of electronsper

unit volume
l Im in electrons
All n Al electrons I I Ave

2 I electron charge s e u

nAl electrons s n Ale no ofelectrons depends on the

conductor if good conductor n is

3 Current Total charge high and bad conductor

time n is low

I
nagle x

Ift

I n Ave

v velocity Il capital thats
Voltage



I 2 How to compare driftvelocity
in a series circuit

I
2d T

p p

Same material

driftvelocity n Same

V Lid 21,21

ammonia
t

I nie Calculate ratio of

y I
Ae1 in this

constant

case

a

Faexp

Yap

www.y.m

If diameter is doubled A is I
increased by a factor of 4

The drift velocity of electronwill

be four times greater as they

Yao travel through D

0.55

255
go
0.2511

X distance
y



Compare Drift velocity in a compare drift velocity in

parallel combination series and parallel circuits

p

a P

BP 25 d 3L n A A
D 35 3d 21,2 A 9A a

Resistor length diameter Area
i RI it If ii II P L d

Rg v2

I 21
2d

3d

is 25,1 I P Q and R made of same

371 20 materials

9A

prat IIii Ip IIq

II
iii up n IA e

Vq 9 I iii Va
2n 9A e Yr

I
2g

Answer

I



Case 5 Compare drift velocity Compare drift velocity in 2 with

in a series circuit whose drift velocity in a

resistance is changed v nip
l

OJI
Ya Xo 5AX Y X Vn II

21 gu ta
MAX

Both Resistors U are replaced with
two identical Resistors 2 madeof KI

A
same material as a but having
half the diameter calculate

new value of current
Area I f

2 2

Resistance 4 Explain how drift velocity in

2 compares with drift velocity
1 of se

I half Area quoteX Y X
1 I We can say that changein
81 gu gli

Area outweighs the changein

Current current

V as area Z

decreases drift velocity increases



How to calculate efficiency in Efficiency of Circuit
in Electrical Circuits

Usefulvoltage
heater

Totalvoltage

100

P 1200W

V 24011
240
2g

100
P VI41 each

I
N how to increase efficiency

i Calculate the current supplied to
the heater 1 By using wires with more

P VI diameter

120
I I 5A 2 Use wire of good conductor

Ii Calculate the voltage across

both the connecting wires
V IR
V 5A 41 7

20
Each wire utilizes 204 hence

404 voltage is wasted
ii Calculate the voltage supplied

by the power supply for the
heater to operate at its normal

capacity

240 20 20 28011



Comparing bw a variable resistor 2 Potential divider circuit
circuit and a potential divider 61

circuit

I
Variable Resistor Circuit

A B

0 181 61
11
124

124 i Calculate the current when

i Calculate minimum current in sliding contact is placed at
the bulb IR I B Bulb get 124 R 61

I 0.5A
B V 12

A B
i Calculate maximum current in

the bulb I 2A

I 2A ii Calculate the current in the

6 bulb when sliding contact
is at A

0.5 I 2A A V O

A B I I A
6

Both circuit can be used to adjust it
brightness but Potentialdivider gives I 2A

widerange and youcan switchit off



F I i v2Conceptof External Resistor R
I I Lostinternal resistor r
I 1 Volt

Voltage V l

pit
Y

potential drop y
x Ir

Electromotive fora E
21

External Resistor R Resistance y ERR 411 Terminal potent

of any component appliance connected Difference 11
in the circuit OR Voltage OR

PD

Internal Resistance r Resistance 1 Calculate Current Supplied

offered by the chemicals inside

the battery to the flow V IR

of current GV I

OLD Exams Vs New Exams 31

I 2A
i i g1

it
p

i Voltage PD Termind Potential difference

Amount of Electrical Energy
converted into other forms whenR
a unit charge flows through the
external circuit

ost volts u The
energy dissapated

or lost inthe form of heat
when a unit charge flows through
the internal resistance internal circuit
also known as Potential Drop



EMF Electromotive force

Sum of terminal potential Terminal Potential Difference
difference v and lost volts v
is EMF IR

EMF I Lost Volts Potential Drop
Defination It is defined as

the amount of chemical energy Ir
converted into Electrical forms
when a unit charge flows EMF
through a complete circuit

EMF V
Plot graph of V against

L
I

V EMF IR Ir EMF I Rtr

e EMF
E x

E Vt Ir
E Ir V

r

I E Vt V

E Y Straight line graph E V Ir
E V Ir with negative gradient V E Ir
V E Ir and a positive

V I E y intercept rI E
Y ma C Y mn c



Worked Example 1

i i

i
g
1

2 I
1 Calculate E Variable Resistor
ii r

iii Sketch a new graph y
where E halved r doubled

2 When V R is set at R
i E 44 Voltmeter reads I and
ii r 21 Ammeter reads 025A

When VR is set at R2
iii
y voltmeter reads 0.9 and

Ammeter reads 0.3A
2

1 Calculate R Rr E r

0.5 2 i V IR iii E V Ir

R 41 2 1 0.25 R E 1 10.25 r 0
I 41 R

0.5A E 0.9 103 r 20
ii V IR
0.9 R r 21
0.3 E 1.511

31 R2



How to charge an uncharged
How can we determine weather battery using a power source

or not a battery had internal 1 20 primary Powersource

ÉResistance and how to calculate 1
its value É I

Effecting
7 EMF 1

IV 5.55_ wires

57 Edie
Battery thatneedslostvolts 14
to be charged

T
i calculate charging current

V IR

Termind potential 20 12 I 0.5 0.1 3.4
81 difference

I 2A

For Ideal battery lost volts ON

ii Calculate Power suppliedby
Primary cell
P VI

P 2012
40Watt

iii Calculate Power dissipated in

the circuit
P I R
P 2 0.1 3.4 0.5

414
16 W



in Calculate the efficiency
Resistors in Parallel

E
3,1 100

Gr

Eyse

E 60 f efficient it ftp.ttr
I I

Properties of Resistors in Series

and Parallel Ri 21

If you have 2 resistors
41 Gr 81

use POR
R R2 R3 SOR

1 21

i Rt R Ra R

ii In Series current remains constant If you add more Resistors

at every point in Parallel combined resistance

iii Voltage is divided asper resistance would decrease

V R
N Y K

Ya RA x VT I s

Rt III Eli an

iv If resistanceof Any resistor
increase its corresponding voltage 2 Suggest what happens to 11

will increase and voltage across andV2 when extra Resistor

other resistors will decrease Z is added in combination



How to calculate Voltage
same Resistance in parallel Potential at any point

iidentical in an Electrical circuit

A 61181110111211151
10211

OV

I

If two resistors have Significant 102

difference b w them 1000 times A 10211

or more total resistance will
be resistanceof lesser due B 102

E x 102 9011

3 Voltage in Parallel remains constant
C 74

Current in parallel gets divided

such that the branch containing D 54

higher resistance gets lesser current

E 30
I I

F OX

Whilemoving from a higher potential

towards lower potential calculate

voltage drop accross each resistor

and keep on subtracting from
previous value



I n 39 29 9 a
as
nut

less BR IR R

Resistor

drop
ignored

ist
steepestit

more
drop

A B C D E F
Shallowest

I 9 29 39 on How to calculate the Potential
R IR 3R difference b w 2 points

Suggest graph to show how

voltage varies as it moves from

911

9 ay

P to a

15
339 y

RY n shallowest

2B 34
2 61

y

8Rsteepest 9 1.5 3 p
p4.5

zp
p a

OV OV

Vin R R
op

X 9

Voltmeter measures potential difference

bw 2 points 6 4.5 1.54



R P ZR Hp
ZR ZR I

I 3R
UR

11 ZR

Combined Resistance is ZR Rtotal
R B ZR

124 YY
OV

w it sp

2fpx12

P 84 8 72 0.811

2 7.24

44 1211

g

5h

154 y

211,41
107

5311

12 10.7 1.311



DC Circuit Kirkhoof KCL

Kirchoff's law Gy
IPurpose to help us determine 1

the value of current inElectrical
circuit involving multiple battries 31 11

21
3

O Kcl This law states that
24 31

current arriving at a node or I
a junction must be equal to the
node or junction leaving the 1 Label the circuit Kw or Acw
node or Junction 2 Identify the nodes

Node Junction refers to any
3 Randomly mark direction in

point of a circuit where all the branches and based on

multiple wires meet or that form an equation for current
intersect I Is I3

E Note Every current is Limited to

I its respective branch extanding
Is from one node to the other

node

Form an equation for a current

based on KCL
Current arriving Current Leaving

I Iz Is In
This Law of Kcl is based on
law of conservationofcharge which
states that charge cannot be
created nor it can be destroyed



GY
B It i A Kirchoff's Voltage law KYL

31 21 Consider any
closed loop andIn

C F imagine that you are moving2 31 in that loop
D C l d E

1 If you see a battery such

that you observe the negative
terminal first and then

the positive terminal assume
that the voltage is getting
raised and write down this

voltage as a positive value
2 If insted you observe the
positive terminal of the battery
first and then the negative terminal

while
moving in the circuit you assume that the voltage is getting

came across a Resistor then use
dropped and write down the

rule 3 and 4
Voltage as a negativevalue

3 If your direction of movement When you return back to youris the same as the direction
starting pt equate your equationof current in that branch then to zero This law is based on

write down voltage of the resistor

with a negative sign ie IR
law of conservation of energy
which states that voltageprovided

4 If your direction ofmovement is by the battery is consumedby
opposite to the direction of current

the resistor
in that branch then write down the Sumof voltage in a closedloop
voltagewithfuelsign ie IR

is equal to zero



Note Solve Simultaneously to
obtain current in each branch

Note If Incase you get a negative
answer for current then this will
indicate that the flowof current
is opposite to thedirectionmarked
on the diagram

DC circuit

Kcl KYL
2 Potentiometer

Potentiometer



Potentiometer A potentiometer
Figs Primarycellcircuit is used to calculate

voltage Unknown of power supply Ein
A

How is the circuit constructed a
C B

and how does it work x h
1011

Figs
20

Primarycell Secondary cell

A
100cm

B Q How much voltage is avalible

for the wire AC

Fig 1 shows a resistance wire

AB connected to a 2011 primary Voltage across AC 54

cell length of the wire AB

is 100cm connecting wire have Q For the shaded portion

Zero resistance of the diagram suggest with
a reason should the

how much voltage will be available current flow from A tox

for this resistance wire AB or X toA

ns 2011 Entire Amount Ans Current flows from a

No other component with Resistance higherpotential to a lower

potential
It flows from K toA



How much voltage is audible
1 across wive of length AC

AC 3 AB i Voltage across

A n

my
B

AC 154

Ian Hence determine the current
in the branch Ax

x 11
Current flows from A to X

lov

204

1 what voltage is available for
length AC of the wire AC IAB

p
them hence voltage across AC 10

B

Hence determine the directionof
a 1 current in the branch AX

104
Ans Null deflection Zero deflection

Why Voltage across AC

is equal to the voltageof204

11 secondary cell

p
c am D Given that a null deflection

6811C
B Zerocurrent Balacept is achieved

for length AC 68cm Usethis

a 11 info to calculate the unknown
UnknownVoltage

voltageof secondary cell



pg x 20 13 64

y lac
em

X Pc PC Pimary
cell

Y Rac X Vic
RAB

R F R L

61 2 what is the length of
1 Ac to achive Null point

A C
B 180cm 121 660ohm

II
24

6
or Calculate the new length ofACI

now required if an additional

61 resistor is placed withA

y
12 B ur

the primary cell
24

Step't Findthevoltagenow audible forthelength
ABusingratiomethord Conclusion If an extra resistor is placed in the
VA Rtx t

primary circuit it causes the lengthof balance

Step2 Find length point to increase



Q Give an Explanation as to why the lengthof
balance pt has increased i e from boom 90cm

Ans If an additional resistor is placed in the

primary circuit thevoltage now audible forthe resistance

wire reduces for same voltage of secondarycell

a much longer length is now required to achive

a balance point

What happens if 61 resistor is replaced by
81 Resistor

Step't Calculate Voltageacross AB

In It x t g x 6 3611

Step2 1807 3 or

l s 24 lace 100cm
What happens if 6h resistor is replaced by
30 A resistor

wire X G 1 71

d

for a potentiometer circuit to work properly

Rules toe terminal of the primarycellmustbe

No possibility of achiving balancing point connected to the ve terminal of thesecondary cell

Ruled Voltageof secondary cell has to lobe less

then orequalto the voltage avalible for thewire



211
0.51

too I

4.11 90cm A

Extra resistor b

I A

i In case Ammeter reads zero amperes nulldeflection

calculate the unknown voltage V

Ans Ving 4
4 0.5

2 1.78

Steph 100 1.78

90 x

x 1GV

ii Suggest why placing an extra resistor in

the secondary circuit as shown will not

have any effect on the balancepoint

The term balancing pt indicates that thereis zero
current in the secondary circuit Hence even if you

place a resistor based on V IR thevoltage across

this resistor will be V loR ie ox it willnot

consume developer any voltage across it self hence

its presence or absence doesnotaffect the length

of the balance point














































