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Electric Potentlal due to a point charge In its surrounding :
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The potential at a point P at a distance 1 from the charge gV, = ;.Whmuisﬂwpolmhﬂwd

charge a, ot paint p, U = E-fl.mnmuiua:wmpu v, - ]‘T‘l
Electric Potential due to a charge Rod :

Figure shows a red of length L, urifosmly charged with a charge Q. Due to this we'll find electric potential at a
point P at a distance r from one end of the rod as shown in fiqure.
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Par this we consider an dement of width dx &l a distance x from the poin P.

Charge on this dement is dQ-%dx

The potential dV due to this clement at point P can be given by using the result of a poimt charge as

L o

ot .
Net electric patential at peint P -V = [dv = J E—@. %h [LE-]

Eleciric potentlal due to a charged ring

Case = | : At its centre

To find potential at the centre C of the ring, we first find potential dV atcentre due to an elemental charge

dqmnmum&wnuw-%Tmmuucuv- fav - I.“;ﬂ . LRE

As all do's of the ring ane sihsated of same distance B from the ring centre C, simply the potential due to all dg's

is added as being a scalar quantity, we can disecthy say that the total eleciric potential at ring centre is %

Hera we can also state tha! even if charge Q Is non-uniformly distributed on ring, the electric potential C will
ramain same.

Charged particle in an eectric fick] abvais experiences a force ether It i3 o8 rest of i motion.
1
hmﬂmda&dﬁﬁc,mﬂcﬂmﬂm: times of its value in free space.
v

g
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Test charge is abuays a unit {+ ve) charge. -lutch.nrge
If ideritical charges are placed on each vertices of a regular polygon, then E st centre = zero,
ELECTRIC FIELD INTENSITIES DUE TO VARIOUS CHARGE DISTRIBUTIONS

Due to discrete distribution of charge
Field produced by a charge distribution for discrete distribution:=

= _ka.
By de of sup on intensity of electric fiekd due to I charge Bo = 5% e

. Net dlectric field due to whale distribution of charge E, = ¥ E,
I=1

Continuous distribution of charge

Teeating a small clement as particle E= 1 [d—:f
r

dn ey
bl
n...mnmwdu:rMume-*fr—, [h = charge per unit length]
r
ads
mclomfmdumdlnﬁuumi-k!-r_t I = charge per unit areal
e
MelowumdwgeduhﬁuumE-kI"'T Ip = charge per unit volume]

Electric field strength at a general point due to a uniformly charged rod

As shoun in figure, if P 5 any genaral point in the sumounding of rod, By lg )
to find dectric field strength ot P we consider an element on rod of
lemgth dx at a distance x from point © as shown i figureBNow i dE be r

the ebectric fiekd at P due to the element, then
"L Q

ﬁ-{*rue} Here dg = s

Electric field strength in x-direction due 1o dg at P is

- i = [ o - 220

Here we hove x = r tan @ and dv = r sec’0dd)
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14,14, In a p-n junction daode, the current | can be expressed as
= J'.,-,ﬂp{:TrT- I]

where [ 15 called the reverse saturation current, ¥ s the voltage across the diode
and 15 positive for forwand bias and negative for reverse bias, and 1 is the current
through the diode, kB is the Boltzmann constant (B.6 x 10-% eV/K) and T is
the absolute temperature. If for a given diode [; = S X 102 A and T =
300 K, then

{a}  What will be the forward current ot a forward voltage of 0.6 V7

(b What wall be the increase m the curvent if the voltage aoross the dode 15
increased 1o 0.7 V7

(€} What is the dynamic resistance”

{d) What will be the currend if reverse bias voliage changes from 1 Vo 2
v?

Solutben:
Cilven:
The current / in a p-n junction diode, .= rgnh‘p[:&- 1)
lp =5 x 10"12 4
T = 300K
Ky = 8.6 x 107" eV/K
(8}  Forward voliage 006V

| = 5§ x 107" exp

861002300 l}
= /=5 x 107" exp(22.25) = 0.0231 A
The forward current in the diode is 0.0231 A.
ib} - Forward voltage 0.7 ¥

= =1z L1 -
fm5%10 ﬂp(urw‘:m I]
== 5x 107" exp(26.13) = L116 A
The forward current in the diode s 1.116 AL

(<) Dynamie Resistance s given as the rate of change in vollage and
change n current.

Dynamic Resistance =
0091 0

tululnwuim- 0 =0 - [+ § | -
change i= carrent LR EA—Oudal i
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Specific use of conducting materials

. The heating element of devices like heater, gevser, press eic are made of microhm because It has high
resistivity and high mefting point. b does not react with air and acquires steady state when red hot at 800 C

s Fuse wire is made of tin lead alloy because i has low melting point and low resistivitg. The fuse is used
in series, and malis to produce open circuit when current exceeds the safety Hmil

. Resistances of resistance box are made of manganin or constantan beécause they have moderate resistivity
andd very small temperature coefficient of resistance, The resistivity is nearly independent of temperature,

- The filament of bulb i made up of ungsten because it has low resistivity, high melting point of 3300
K and gives light at 2900 K. The bulb is filled with inert gas becamuse at high temperature it rescts with
air forming oxide

. The connection wires are made of copper because it has low resistance and resistivity
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Example

Draw & colour code lor 42 k €2 + 10% carbon rezisiance
Solution

According 1o colour code colour for digit 4 b yellow, for digit 2 it is red, lor 3 colour s orange and 10%
lerance is represended by sihver colour. So colour code should be vellow, red. orange and silves

Example

What iz resistance of following resistor "'f'-"‘j'-f f'jf-'l
Solution

Mumber for vellow is 4, MNumber ol violet s 7 "t'i.-tl!:u-.- :Elrrl..u1

Brown colour gives multiplier 100, Gold gives a tolerance of = 5%

So resistance of reslsior i 47 10° 1 = 5% = 470 = 5% {}
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