A Resictonce
N

R1
The opposing effect to the flow of current
is known as Resistance of the conductor.
+ It is denoted by "R".
— Battery R> P = Resistivity
- | = Length
A = Area

@ The current passing through the individual
resistance is same and its equal to magnitude of
current that comes from the battery.

@ The sum of the voltage across the individual
resistance is equal to the voltage of the battery.

V=Vi+ Va+ V3

(] Req = R1 + Rz + R3

@ The equivalent resistance of the circuit is always
greater than the value of resistance in the circuit.
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E:GROUPING OF CELLS®

m CELLS IN SERIES

Equivalent EMF
Eeq = E1 + E2 + ..... + En
Equivalent internal resistance

feg =M F RT3 TF T+ cones n

In n cells each of emf E are arranged in
: 1 ] : series and if r is internal resistance of
A® 1t 1t 1 f =208 each cell, then the total emf is equal to

Eeq,req e nE

= A® {4 *B and, current in the circuit, S

Ei,r1 Ez,r2 E3,r3. En,tn

R + nr

[2] CELLS IN PARALLEL
O

If m cells, each of emf E and internal
resistance r be connected in parallel
and if this combination is connected
to an external resistance (R) then the
emf of the circuit = E.

r

internal resistance of the circuit = —

E1/r1 ES E2/E2 4 “...En,rn
T 1/ + 1/r2 +

n = number of rows
m = number of cells in each row

Current BB

for maximum current
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2
Heat, H = I? Rt Joule =% calorie
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COMBINATIONS OF CELLS

CELL IN SERIES

CELLS AND
ELECTRIC

P&WER

=» Net EMF of the cells = nE,
=+ Total internal resistance = nr,

=» Hence total resistance of the circuit =nr + R,

Ifnr<<R,thenl= nE/Ri.e. current obtained from the cells is approximately
equal to n fimes the curent obtained from a single cell.

ifnr>>R,thenl| = nE/nr=E/r i.e. current obtained from the combination
of n cells is nearly the same as obtained from a single cell.

net EMF nE
=

Total Resistance nr+R
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2  CELL IN PARALLEL
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When E.M.F's and internal resistance of all the cells are equal

=» E.M.F of battery = E.

=b Total internal resistance of the combination , net E.M.F
of ncells =r/n Total Resistance (r/n)*R  r+nR

=» Total resistance of the circuit = (r/n) + R

Case | Ifr <<R, the | = nE/nR = E/R ; then total current obtained from combination is

approximately equal to current given by one cells only.

(o(s11-BI8 !fr>>R, thenl = nE/r; then total current is approximately equal to n fimes the
cumrent given by one cell.
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3  CELL IN MIXED GROUPING
m M (2) (n)
FWWA— F-WWA—---—]
(2) Total resistance of the circuit = (-rf-) +R
FWWA—=---—] m
; { | jo__netEMF _ nE _ _nmE
LI FVWWA— I—MM/‘—----’ I—WW—l " Total Resistance (nr/m)+R " nr+mR
R
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ELECTRICAL POWER

The energy liberated per second in a device is called its power. The electrical power P delivered
by an elecfrical device is given by

dq

P=—YV P=VI P=PR P= waft
dt

il
R
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INSTRUMENTS MEASURING
VARIOUS ELECTRICAL QUANTITIES

A shunt (small resistance) is connected
is parallel with galvanometer to convert it ww
into ammeter. external

.

resistance'
lc= Current through G e e ) B
galvanometer l
Rc = Resistance of Ammeter
galvanometer
02 VOLTMETER oliracter
A high resistance is put in series with [Entestannansantas -./
galvanometer. It is used to measure —L@-MNVV\M/—E—
potential difference across a resistor in FaaoRii e SNS
a circuit.
V Alg
lg= —— I I
Rc+ R > AMAN———>——
Resistance box (S)

S= R(1 (;0 - n lﬁismnt
(P) (Q)

) : : < = 100 — f———] |
R = Resistance taken in the resistance box [ i & l_lﬁ K §
L Wy S Freep—
Rh Key

! = Length measured
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[ = Length

A = Area of cross-section

p = Resistivity of material

| = Current

APPLICATION OF POTENTIOMETER

APPLICATION-01 ot 2R b

To find EMF of an unknown cell and B%
compare EMF of two cells 00 300'
I200
100 I

To find the internal resistance of a cell

APPLICATION-03

To find current if resistance is known
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