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CURRENT ELECTRICITY

—— Electric Current |
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In case of an electron revolving in a circle of radius r with

. C o 2TF
speed v, period of revolution is T' = —
] v L
Frequency of revolution 1 = —
2nr

eV

e
T 2ur

Currentatany point of the orbitis I =

A\ 4
—| Ohm'’s Law, Resistance and Resistivity Ii

e V=IR

® Resistance of uniform conductor oflength /and cross sectional
area A, R= %I

® Resistivity or specific resistance, P = -R!i

Effective specific resistance in series combination is

Mﬁ (Aissame).
L+l

Effective specific resistance in parallel combination is

______ - (lissame).

Electric Power

VE

P=VI=1*R=—
R

4| Kirchhoff’s Laws |7

e Law of conservation of charge applied at a
junction, i.e., 2I=0

e Law of conservation of energy applied in
closedloop,

——| Variation of Resistance with Temperature —

e Temperature coefficient of resistance, ¢ =

v

IfT,=0°Cand T,=T°C then o= AL 10 o Rp=Ry (1+0aT)
RyxT

Ry —Ry
R(T,-T;)
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Combination of Resistances

In series, equivalent resistance, Rg=R1 + Ry + R3 + .....

In parallel, equivalent resistance, LIS 2 X + sl G

For two resistances in parallel current through the two
R,I Ryl
A ; 12 —

Ri+R, Ry +Ry

When resistances are connected in series, the current

through each resistance is same. In parallel combination voltage
issame.

resistances will be, L=

ie,2e=2IR
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Current Density, Conductance

and Conductivity

o Conductance, (; = ,I_
R

e Conductivity, g =

= |~
2|~

o

o Currentdensity, | = ;_i. oL =nev,

£l
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e Driftspeed, v; = =1
m

ll
e Mobility, M, =%

e Current in terms of drift velocity,
ne* AtE

I=neAv;=
n

Vv
= neAu{,E = neAl, T

e Interms ofrelaxationtimeT,
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R= and p=

2 2
ne TtA ne-t

v

Emf, Internal Resistance, Current in case

Drift Velocity and Mobility of Charge |

of Grouping of Cells

4%
Emfofacell, £ =—

/|
Terminal potential difference where current is being drawn
from the cell, V=¢-Ir

Terminal potential difference when the cell is being
charged V=¢+1Ir

N
Internal resistance ofacell, r = R[ 5 }

Grouping ofidentical cells:

O Cellsinseries, [ =% (n cells)
R+-nr
. MmE
O Cellsin parallel, I = (m cells)
mR+1
O Cellsin mixed grouping, | = s
mR+nr
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