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rent Electricity.....

his chapter the students will be able to
cept of steady current,

and explain its dependence upon temperature.
nce and conductivity of conductor.
stics of a thermistor and its use to measure low

een e.m.fand p.d. using the energy considerations.
I resistance of sources and its consequences for external

urces of e.m. [,
conditions for maximum power transfer
mocouple and its function.
tion of thermoelectric ¢.m.f. with temperature.
Fs first law as conservation of charge to solve problem.
second law as conservation of energy to solve problem.
king of rheostat in the potential divider circuit.
Wheatstone bridge and how it is used to find unknown

of potentiomeer to measure and compare potentia
rent from the circuit, <




4 benefits of using electricity. Eleg
s it uniquely appropriate for powering ap

— . ; p
For Your Information ﬁ’ee
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The electric el is an electric fish which is capable af
generating powerful electric shocks of up 10 600 vols I
uses eleetric shoek for hunting and self-defense. This di;
o
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A Em erm electrostatics to mo ving charges, we have to stidf
€ field produced duc 1o the motion of charges, resistai
o the moving charges througli them and lastly
Mthe charges move through the condurtors. In this chil
Evarious features asociated with the moying charges

o
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s through an area in a time £, the current [is

(12.1)

e =ImA=1x10"A

e=1pA= 1x10°A




vith which free electrons get drifed in ¢




I@-g‘rﬂurheadand oked by s
ns resulting from ionic ct it
's electrical charge is maint;
. clnba.’ll}' charged ( or "polari
s (hat gump fons across their membranes.
y of Na+, K+, Ca++, and Cl- ions that are p
m_e;mbranes, The computer records yaur ;
n or on paper as wavy lines. Thus lhe DO ..=.|
' activity of the brain is used for diagnos
etrodes are not harmful to your body.

EEG normal alpha rythem

EEG abnermal







. &g‘&m{smnce of the conducting m
re, dimension and physical state
; Ohm’s law, a graph of current.

L

{line passing through the origin Fig. (123(a),"

Jine is tan 0=— =~
: V R .

| for ohmic conductors. The Ohm's law is no




temperature rises. The I-V graph of a semic _
o non-linear graph. The current passes when the voltage

a TV receiver is 17 kV. The maximum Mﬂ%l
Tﬂa !ﬂast permissible value of load resistance?




substance, each collision resulting in
The SI unit of resistance is the ohm

Fwire is to be | ohm if a potential difference of
s § ampere current to flow through it

RESISTANCE DEPENDS_I :

“’"ﬁimigh_a wire they experience resistance and lose
s flow on longer path they lose more energy. It is
¢ that the total resistance of a wire




mngan area ) of cross-secunn uf lm 'I’he Hﬂﬂ
,{iim}' The resistivity of a substance varies over a wide




5 Ties hetween conductors and insulators,

ance of a conductor is called conductance (G

ivity of a conductor is called its conductivity. It
onductor has resistivity g, then its conducti
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e @ may be defined as ine

) _Epﬁﬂi-ﬁc resistance of most materials increases
rature, The equation, (12.7) also apply to p . At te

of a material is given by

(+aT) .(12.9)







Figure 12.5 :  Wire wound yag

resistor
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e it of a thermistor is very high.
ot of a thermistor can be both pos
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| '_-iil-.ﬂm form of discs or rods. Pair of pla
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h the mm@h Whr.n me. temp

hhunmsmr is hot and its resi e

jw_as_térs, thermostats, air conditioners ;
'Cs for lemperature control :
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12.10:Electromotive force: |

al at the ends of terminals of  battery when circuit is open is also

Joule/coulomb, which is the volt (abbreviation V):
1 volt = | joule/coulomb

10 sustain a steady current. In an electronic circuit there must be a
in the loop that acts
by in @ water fountain.

a charge travels uphill's
fo higher potential energy

m higher to lower

ection of current
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ical energy into electrical energy.

anical cnergy into electrical energy

at energy into electrical energy.
onverts sunlight directly into electrical energy.

Supply N |

~.§s_w.same internal resistance, however small. Wi

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

tarts flowing in the circuit as shown in F
across internal resistance r of the cell

ill be less than £. The relationship between € and
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be useddepends simply on the knnwn qua

% .'Ibc unit of power in SI is watt . A4 pamg- ';i'- L

cuit if a potential difference of 1 volt caus -
rough it.

1 Watt =1Vx1A

 kilowatt (kW) and mega watt (MW)
_mm watts = 10° warts




- W= (11A) (20Q)(105)
pl= 242001

the details of load and a circuit connected
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4460 watl hours
= 4.46 Kwh
ed in the month of June
= 4.46x30=133.8kwh
= Tx1338

visior which must be placed in series v
‘order 1o limit the power dissipation in
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Figure 12.13: internal resistance of 3 batl

 oulpul power is

two wires of two dissimilar metals to
 junction is heated (o a high temperature

n. This is known as Seebeck Effect. The &l
thermoeleciric e.m.f. The resulting curre
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dat 0°C. Iis mmpcmumdepenMis divenby
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are constants (called thermoelectric coefficients) which
e nature of the metals.
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Flgure 12.15 (b): variation of thermo emf
temperature T for copper-iron thermoc
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m}_ E]l'CLﬂtq where smlphhﬂﬂﬁﬂn E}}F Smes aﬂd

S impo s,srhlc consequently. Ohm’s law cannot be appli
‘happens when there is more than one emf in the circu:




Henct
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algeh

Kirciy
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Accore
is base

| Gircait where two or more components are con
-'Hﬂﬁ'ch’lhe sign of the quantity is taken into accoun




. : tansewauun of ¢harg¢: Hunm: Il:lmlioﬂ‘*s mmm,ﬁ#
law of conservation of charge.




is taken positive.
Lial ;s takm nugatm.

 from high [!'Jiﬂl‘llllll o ﬂm low ]munlm]
etion of current either clock wise or counter clockwise.

rise of pnu:mm] as + EJ thr uubh R,. the voltage (
i &, from the +ve to =ve side there 1s a fall of pntm.

2. there is a voltage drop of —IR,  apply KVL, we get

.lﬁ-fﬂt-—fﬂz—fﬂ: =()




cted Iﬂop I{uchhui‘f‘s vnllage law can be: applie
desired equations.




E=LRy+ (It D) R

5 are known, we can find the value of 7, and & frog
e currents in all branches can be determined.

two batteries are 6V and 2V and internal resistanees
ich are connected in paralle] across a 56 re
:h battery and (b) terminal voltage.










I'.I'le current in Q and X m 3130_ ;f ﬁﬂ
'reads zero, points B-and B
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Hocity with which free electrons get drifted in a merallic
the influence of electric field is called drifi velocity (V)

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

opposition offered by the substance to the flow of free

a conductor is directly proportional to its length and
il to its area of cross=section and is given by




/ mﬂr mmfrﬂv per ﬁ.fhrm

: curd - resistors arc wire-wound. mep
| ' i) Rheostats i)

'f,g changes very rapidly with
Eilﬂ:ﬂﬂm non-electrical energy into u*{ﬂ'frfmf—-_: ey
electromotive force (enif).
Electrical generators, Thermocouples ete, are il

t Work is done in an eleciric circait is called electn

e delivered to a lﬂad R when the internial res :'~

..-N ﬁﬁlvn such complex cii
ff‘* algebraic sum of the
W iszero. S 1=0
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i and p2 which are connected in s
en the equivalent resistivity of the cor

1 1
()
2 P

(d) £
£

tric bulbs are 100w and 200 w. Which are ¢t
20 V. The ratio of resistance of their filament \
ihy2:1. - (c) 1:3 (d) 4:3

men t of two different metals
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ariation in-th

ircuit problems solution. Exp
proper exaimple. -
‘to measure brain electrical actiy




m:i_'cuit? How many coulombs leave the b
(4 Q,

A e has a resistance of 0.125 £ at 20 C°. The tempe
n is -0.0005 at 20C°. What will be the resistane

e of wire 10 m long that has a diameter
Q. e
bile battery has a resistance of 0.012 Q. W







