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"material such as germanium

partly by motion of vacancies

1s and act like positive charges we ¢
| area A to be the net charge flowing

A
ws through an area in a time 7, the current [is
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omb of charge flows across any cross section of
The submultiples of ampere are:

=IlmA=1x10"A
e=1pA= 1x10°A
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beys Ohm’s law, a graph of current :
passing through the origin Fig. (12.:
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stant for ohmic conductors. The Ohm’s law
al. ;I‘hose materials for which the slope of I verse
| non-Ohnmc materials. For examples Fig 12.3 ;_\
ic characteristics of the filament of an electric i:‘_.__.j

nductor diode respectively. The I-V graph for a

h bends over as V and / increases, indicating that 2

spondingly smaller change in / at larger val
increase of voltage.
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electric current. The moving electrg
e substance, each collision resulting in the
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ns flow on longer path they lose more energy. Itis
that the total resistance of a wire |
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1m’, then R = p

ce of a material is the resistance offered by lm
al having an area of cross-section of 1m?. The unit
). The resistivity of a substance varies over a
der, the following table may be referred.
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cific resistance of most materials increases linea
The equation, (12.7) also apply to p . At tem

‘material is given by
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) is a heat sensitive device v
tance changes very rapidly
lowing important properties.

nistor changes very rapidly with

e from semiconductor oxides of
in the form of discs or rods. Pair |







yurce is required by most electrical circuits
. The circuit' therefore must include a d

crence between two points in the circuit, ji
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12.10:Electromotive force: |
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| at the ends of terminals of a battery when circuit is open is also

- the joule/coulomb, which is the volt (abbreviation )

1 volt = 1 joule/coulomb

“Information '

untain requires a pump, an clectric circuit requires a source of

to sustain a steady current. In an electronic circuit there must be a ]
in the loop that acts
p in a water fountain.
‘charge travels uphill's
' potential energy
electrostatic force is
m higher to lower
e direction of current




at energy into electrical energy.

nverts sunlight directly into electrical ene
“ 3 . . g 1

e.no load, the P.D across the terminals will t

some load resistance 'R’ is connected 2

I starts flowing in the circuit as shown in Fig
drop across internal resistance r of the cell s

be less than €. The relationship between € an

i’

inal voltage of the cell







'ﬁliy valid for calculation of electric
sed depends simply on the known quant

- The unit of power in SI is watt . A power of

tﬁroug_h it.
1 Watt =1Vx1A

et are kilowatt (kW) and mega watt
‘W =1000 watts =10° watts :

10° watts
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the details of load and a circuit connected thrc

: each working for 4 imurs per day.

watts each working for 2 hours




4460 watt hours

4.46 Kwh

4.46x30=133.8kwh
7x133.8

936.6 Rs

__ istor which must be placed in series
order to limit the power dissipation in
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istance r.
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Figure 12.13: internal resistance of a batt
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eck searched experimentally for a relation b
two wires of two dissimilar metals to
one junction is heated to a high temperature, an
cooler temperature then the galvanometre co
n. This is known as Seebeck Effect.

thermoelectric e.m.f. The resulting

silver
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3 are constants (called thermoelectric coefficients) wh:c&_
nature of the metals.
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W ing away fram thar Junction.

s true because electric current is merely the flow of free
U accumulate at any point in the circuit. This is in
of consenratton of charge. Hence Kirchoff's current law
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uit shown in figure. The following convention is adog

is taken positive.
is taken negative. _

positive end is always at higher potential.

from high potential to the low potential.

ection of current either clock wise or counter cloch

+

Inter-clockwise round. Consider current from +ve termind
ke the rise of potential as + &), through R,, the voltag
5, from the +ve to —ve side there is a fall of potential =&
1ere is a voltage drop of —IR, , apply KVL, we get

&~IR ~€~IR, =0
L= E-6=R+IR

in a circuit is equal to the &
In fact, a statement of
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culated. This is the principle of d
s bridge.




wver length /; of the wire is then the same as the emf &,. Then
, thereby replacing the standard cell by another cell, the e.m.f

ured. Adjust the slider N again to give zero deﬂectlon on
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€ larger number of free electrons will
substances are called conductors, for
Iminum etc, ]
the cross-section area A is the net charge flo

- unit time. | = (%

city with which free electrons get drifted in a metallic
the influence of electric field is called drift velocity ( vy

that the magnitude of the current in metals is proportional
ltage as long as the temperature of the conductor is kept

conductor is directly proportional to its length and
to its area of cross-section and is given by




mtﬁfo ways. i) Rheostats ii)

sensitive device usually made of a semicon

tance changes very rapidly with chai ge ¢

L u g
converts non-elecirical energy into electrical e

lectromotive force (emf).
Electrical generators, Thermocouples etc, are th

ork is done in an electric circuit is called e

e delivered to a load R when the internal re
uals the load resistance.







(b) halved
(d) one fourth.

and p, which are connected in
hen the equivalent resistivity of the

1
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ment of two different metals
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rode has a resistance of 0.125 ) at 20 C°. The temp
carbon is -0.0005 at 20C°. What will be the resis!
85 C°. ' (©
istance of wire 10 m long that has a diameter of 2
63% 107> Q m. (0.08
itomobile battery has a resistance of 0.012 Q.
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120 Q.
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What is the rated cu



1a i:efibi‘al difference of each cell in circuit




