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Electricity & Magnetism 18K5P07
Unit-I Electrostatics

Fundamental Electrostatic Phenomena

51 [ntroduction
] "If‘was discovered as early as 600 B.C., that when two bodies
abbed with one another, they acquire the property of attracting
&0 biects, like paper, pith etc. The two bodies are said to be elec-
light O JFor ’examp]e, if a rod of ebonite is rubbed with fur, both get
t“ﬁcd.'ﬁ d. Similarly, glass and silk also get electrified when rub--
elethlbf ther it is found that two rods of ebonite rubbed with fur,
bed. -uranother and a rod of ehonite rubbed with fur attracts a
repel On?i ruthslsrt with silk. This means the electrification of the
glass 10 d is different from the electrification of the glass rod. Glass
§b0n_l(tie{1‘0a caiTe pOSiti‘VG electricity and ebonite negative electricity.
gl h?lr e acquired by ebonite is equal. to the -+ve charge
The — @(’flf fugr_ Thus, when two bodies are rubbed they acquire
:;%gllrzmoﬂnts ';)f positive and negative charges. The Greek work for

-t ber is electron and the branch of electricity that deals with  the

production of charges by friction.is called electrostatics,

53 Electric Figlé.gnnd' ;_I}_lg_c_t.ricqjlntgns._i!;y_
- g.d  The space surroundi charged conductor
i d. The spacc sqrroundmg a char
with*i’nE:vilcif:?ftsf-ii;lﬁuence can be felt is called tl:u: electric field.

Force between two +q, +q,

charged conductors.

Let 4 and B be two A~ S | @
charged bodies and + ¢, | i

and +¢y the charges on | |
them respectively, sepa- ig, 5°1
rated by a distance of r. Fig.

is directly
Then the force of repulsion F between ghe charges IS .
Proportional to the product I())f the charges and inversely proportional

o the square of the distance between the charges.
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astant. ek
e ;;:’ZO; MKS unlts or Sl units ¥
In rat ek

A - 41'::,:“ .\

is the relative permnttmty of the mgdmm "

Here ¢r pef " : "
i °fﬁ°e g f A in equfttlon 0} h ‘

ing thi in equation (i
Substituting thlslva_h.;e 0 1 ‘
F . 47:5:-30}‘ E _ . ;

In ranonahsed MKS umts or SI umts, F is m “°Wtong *

metres and 5 | :
| 1 - newton-metre~ ,

4':6,,,:' X10¢ coulomb® |

- 85><10—12 C2 [N-m?

and
When the two charges are in free space relatwe Pel'mlthm
free space . &=1 and '

RUPIN NN ¢
F_ 4neor- f - / "

- o Electric mtensxty ata point in an electric ﬁeld Eb
intensity at a point in an electric field is defined as the for
perienced by a unit +ve charge placed at that pomt

Unit Charge : ]
In rationalised MKS um'ts or ST um:ts

F= 42:32 ; in free space

% ?1—-%-—1 coulomb

r=1] mctre
and Ao
| 4rme, _9>< 10°
Then, 1x1 B |

Fh X -] 09 =0 x 10° newtons
Hence ong rasiomat o
"alised MKS unit or $1unit of charg® B



y ’
Gauss’s Th@o,. ,
Qw

‘g Theorem
s m states that the total normal e]c‘:tr.

qual to Xq the total charge Pregf:l g,

‘ inll
"’%:ﬁ_ i

61 Geuss
STULE theorem !
. closed surface 1§

[
H

over
curiace.

Fig. 6.1

Proof. Consider a closed surface with a charge g at the Doy
O and a small element of thg-surfa_cc AB of area ds (Fig, 61). l

Electric intensity at a point on the surface AB=F =94 _
" ‘ Rege, 2

Component of the intensity perpendicular to the surface

q —cos 0 |
4re e, 1 - n

T N E I over this elementary surface

= Dielectric constant X componeat of the intensity perpend:
cular to the surface X area of the surface

98

= Ecos § =



99
TAPPLICA TTONS

AS g \ABcos® _ gduw
= g€, x4neot,-r2 cos 0 xig = (“j;;)“’““}‘z‘"“ T am
cos 9 : ded b
—,2 —=dw, the solid angle subten y
r “ ) the surface 4B at O,

d __ g4~w
T' N E I over the whole surface — I q%w- 4“; dw -
(The solid angle subtended at

a Roint inside a closed surfacq =4
Case (i). If there are a a
number of charges g1, g2 etc. - D
present inside the surface, the

TJ%EI =q + gz + as + ...
= q.

Case (i), If the charge ¢
g is outside the surface, the
total - normaj electrical jp-
duction over the closed surface
IS zero. (i) At ‘A4, TNEJ in,

wgrds = ~ &4 dw., (i) 1At B, Fig. 6°2
T N E I outwards — + 4 99w, -

(i) At C. TNES inwards = -‘Tll?c_q dw. (iv) At D, TNEJ outwards

= 1
1 -
6.2 Appligg;iong of Gaunsg’s
(1) Electric jnte '
CFqnsx T a poj,:

intensity 5 5 Point due to
P at a distan

a charged sphere,
Ce r from th

© Centre of a sphere

Let the electric iatensity 5
( t Pbe E, -
TN E b ding to Gauss’z theoree E Charge on the Sphere=g,
",-'-"'"'- - n,“\ | = q ...(i)
P - .1q N E’ TNET is also = ¢, EA
7 ! . 508 X EX 4rp2 «.(ii)
] (Surface areq of the Sphere of radius »
1 :' A= )
\ ! From (j) and (ify ,
A |
H \\\ ;/ q= eoerE41ﬂ'=
N ¢ '



102 ¢ - wess

}J 55;5;' sto " point due to 3 %
\ Electr'c ;nth charged Cylmd? h3-"1!1 if%
(e, 1 ol 38, e (e mi

“eteee T ‘S ?1 adius Of then(c;ly lkenor h (1 1rg ; 8 o

g;l:ndﬂ and |Rn:iscr of I dnlslls st P. Then ound the Synffrm

,magmaryhyci ctric mtﬁurv d surface of the cylinge, |
Let E;c}le over k} adlu g r = Egfr E 2 r.l

o fi e ; ;
. for the curved surface area of thig Cy“nder ‘

But T.{V-E ' =
Gausshs ?;;rre:inslde the 1magmary cylinder r]
- the

- t‘)
1ng ﬂ[q: 18 electricC lines of force perpr ndlcula”
(There afethe imaginary cylinder). t f
e arcd 0 L
surfac ()0 (H)’ ql T E2xr.l & A
In rarxanahsed MKS units or SI | QP g
, {9
units 'lﬁﬁ' fe
. vkl .
E=ome R i i
(where R is the radius of the == 1 | il
charged cylinder) i = -:,.
63 Coulomb's Law. ]
It states that the electric intensity E- chi
at any point near a charged L] B
: G : : res
surface of any shape is equal to —— { | [the
EOEf :
where s is the surface density of |
charge and ¢, is the dielectric 4 s
of the medlun; Sanst Béﬁ i
Proof. Let ABC b , IR g
e the ck thepa
ity of charge. charged surface ‘and ¢ Fon
Consider two points P ﬂﬂi
outside and the other insid
and close to the surface. Cth i

imaginary cylinder, as shown i
of cross sectional area ds (Fig: 9

P =¢p, E. ds where E is the elec!

at P ;
T.N.E.I. over the sur ac d
becausg the electric mtensny
; Charged s;.‘lrface is zero. g il 40
. l O.o .N.E.I_ = En€
Fig. 619 Z G

<
=
e

T.N.E.I. over the pI8% o

=
!

&




A

charge a\t{&’ due to the +ve charge on 4B and i
- £ is the o i i

MECHANICAL FORCE =

: 103
\ But according to Gauss’s theorem
P T.N.E.I. = ous s
(ds is the area of the charged surfaca enclosed ingjde the
cylinder) A -
From (i) and (ii), €¢e, E. ds = o, g,
= o By

«..Giii)

Area of ' .. 5

.//

4 Mechanical Force Experienced by Uait
" Charged Surface FRy =

Let ¢ be the surface density of charge.
ABis a surface of unit area on the charged E, E,
surface. Consider two points P and Q, one ,

| outside and the other inside the charged sur- I -
. face (Fig. 6‘-1().). . Kt \ ? -
’ Electric intensity at P, . : |

E= E]+E2 == =

— ' we(i)
o=r
(according to Coylomb’s law)
E, is the force experienced by a unit —i—ve

Electric intensity at Q = E\—E, =0
[Because electric intensity in

side a closed charged surface = 0}
Eyis the force

is the force due'to the +ve charge
o, € rest of the surf‘aé‘e-.-[hese two forces are in opposite direc-

From (u.), El o Eg
“F ; €« o
*+ From (j), E1+Ez=2E1_—_252 T Y

¥4 €ofr

A Or 5
Ea - 2503,-

That IS, a unit +ve charg
a

e on 4B experiences an upward force
23(1;? due to the

Charge present on the rest of the surface.
Chal‘ge pr

. €Sent on the surfac: AB of area 1 sq metre =o
ree

“Xpetienced by unit area of the charged surface,

-



104 o
F= 7~ o newtons/m?
25750
(o] . _
- — e ooa_SOErE
Eoer

But .
f o in (ifi), mechanical force eXper,

Substituting Ct
by unit arca of th
= "

it Volume in an Electric Fielq |
ienced by unit area of a chargeq g, " |
o™ eger E? | "_I
= Jeer 2 |
d through a distance of 1 metre A,

—E—“giq x1J/m¥~

65 Energy stored per Un
Mechanical force eXper

If this charge o is move

the electric force, work done per m =

1 . €)Er E;.‘.
This work done per unit volume= —

J/mPis stored i

energy in the medium.
Hence energy stored per unit volume,

7
- fo

= §%€ joules/m?



Capacity and Condensers

w%.} Capacity of a Conductor
If the charge on a conductor is gradually increased, its potential

increases _and_ at any imtan} the charge given to a conductor is
proportional to its potential.

.« V,orq= CV, or C = % where C is called the capacity

i
-

-

als®

directly

of the conductor.

The capacity of a conductor is defined as the amount of charge |
(rat has to be given to it to raise its potential by unity. -

Units. A conductor has a capacity of one farad if a charge of
one coulomb raises its potential by one volt. The practical
rationalised MKS unit or ST) unit of capacity is Farad.

(i) Capacity of g spherical conductor. A sphere of radius
ris given a charge ¢. Let the potenitial of the sphere be V.

4reyr

L = = 4reyr farad ...(0)

vlﬁ

({'u)) Energy of a charged condutor
Let 2 conductor of capacity C - be given |
4 charge (. The potential of the conductor
= V. During the process of charging, let the
charge on th, ““nductor be q and the corres- Fig. 7'1
- Ponding po ?tt‘f be V. : '

Frop | -t | i harge to the
e tion work done to give a unit +ve charge to
e s) " ar a chargé dg, the work'done = v. dq

1177



s , and PrO°_ 4 <+ Work qop, .

g, U o= C
ut, ar .i
1o give 8 charge @ to the conductor _fg | «
work don® v
) (1
0 1€ _ _Qi But, ¢ = VC -

. Work done = “aC
MKS units or ST units
=} CV* joules

g = 3 CV*joules

farads and V is in voltss

Hm cem tored
riss as
Work done in charging a conducto Potensy, ]

in the tonductor.
(iv) Sharing of charge between two charged co, dug \»{

% X

In ra{ionalfsed

Work done

G
\[
(]

Fig. 7°2

Let 4 and B be the conductors of capacities C; and C,, chary
potentials ¥; and V, respectively (Fig. 7°2).

Energy of the conductor 4 before contact = 3 C,Vy*

Energy of the conductor B before contact = 4 C,V.2
Total energy before contact, E;, = 1 C,V,2+3 CVy?
When the two conductors are joined by a wire;

the common potentia] 7 — .1otal charge
Total capacity

C VI+C0V2
C+4-C, A eal
Total energy of the conductors after contact tial &
E; = %(C1+‘C§ [Lfelhl
= 4 (Cl'* C) ( 1V1+C2 ?)2 (C » - JOStatics.




CONDENSERS 119
Loss of energy due to contact,

(CV1+C,V. )?"
El "'"'E. = % C1V12+]a- CﬁVzﬂ 2(C1+ _@;
g KCI+C=HCIV1*+C.V,2) (AR AAY

~ (G +Cy)
1 Crz 1 +C1Cs V,”+C1C,V12+£3*V, ]
_.2(C1+% /Qx”*V’E—,Ga’Va '7"'2C1C2V1V3

_ GG, 2 1 12
__ GG
2(C,+Cp =2y

This isa +ve quantity irrespective of the values of ¥, and V,.
Thus, whenever -two charged conductors are connected by a wi
spark is produced.

F'ﬂm“IA " - i - Yy oot r . R o .-!-__rah_..ﬂ“ 3- AL
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W A CYLINDRICAL CONDENSER
y €
P!‘( IT

. Total capacity € = drege, [b g —*a]

ba!!_ b ’)
C = A4mees, ~ e =  4me,e, [b ” ]

7 | .

s Arce b? —a
for air mediom C = (_5:}“_)

7 ;xﬁnpﬂ?“" of a Cylindrical Condenser
,

4 and B are two cylinders of radii a and » respectively.
er cylinder has a charge q per unit length and the outer c_vyli The
is :,rfh connected (Fig. 7°6). nder

—
- -
-
-

@) Fig. 7°6

Consider a concentric cylindrical shell of radius r and radial
ckness dr.

Electric intensity at C = ereqe "
1l .
Work done in taking a unit +ve charge from C to D
_ 9 4.
-2meqe, 1

Hence the potent:al dnﬂ'erence between the points C and D

_ .9 .
v = - 2mepe, r‘d’

Potential difference between the cylinders A and B
¥ = (f I 2&‘:80&" r o

V=;g~—]agi= —9 1 1og r]'a

2nee, bir 2rege, b
_ _-q N o
271':05,. log, a—log, & _J
 ‘ = 21:305, log, b—log, a |

o v 9 1og, (L)



The capacity per-unit length of the condenser,
_g_ q . 2”808,
(= +=—

4 q | (_b_.. | ( ...4’..)
271'8.081- . ]080 g ) 08, a
= 2meoE,

LThlS/ is the capacity of the cylindrical condenser for 3,

Therefore, the capaclty of the condenser for a length /
27:505,- [

T 3026xlog,.( )

If the medium consists of a compound dielectric of rel

eTmittivity ¢,; and ¢,y,...., then the capacity of such a condense,
it length, |

é1']. € 2
Example 72, 4 cab

le of wire 3x jp-3 o
".“.'flff ed w"h Ix1 07* m of gutta-percha r.,f,.(.): . rP in d‘?mmrxﬁ



Unit-II Current Electricity
Biot-Savarts Law
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127 Moving Coil Ballistic Galvanometer

The construction’ of a moving cott ballistic
similar to that of a dead beat galvanometer, cxc;:;‘): fgal»wj
Or the

tions discussed 10 article 12°5.



LA 25 ~«15

n‘”NGJ i If a current I is passed through the C

" peoer-, Otadtn 5 and it the magneie o,
€0 Y, brea ricnced by the length side conductor

oil on pn
densit
; R.;rce CXPC Or the

sorce=B Inl

flows for a small interval of time dr,
impulse=Bnlidt then,

in momcntum o Bﬂ,]dt
InBI

. Chang®

Fig. 12'7

Change in momentum for a charge g that flows through the coil

_ l Balldt = Bnll Idt=Bnlq ( IId::Q )
" Moment of momentum=Bnlg x b=nABq
But moment of momentum=Angular momentum= Jw
Jw=ndBq ... (i) [where A=Ixb the face area of coil]

(i7) Work done in twisting the suspension fibre by an angle 4
=i("". This work done is equal to the K E of the oscillating
system § Jo?, when the angular displacement is 9.

3=} CH  or  gur=Cg (1)

i) The time period of oscillation of the oscillating system
“iecuting torsional oscillations is

_ g
Y

t2C |
g u -..({)

. ' 3::5;

“Miplying equations (i) and (iii), Jrw = "ftT

o
Jw:qj_f__ k%)
. 2n
Hating (i) and (iv) nABq= %_t_f

=L _C , =

2% ° nAB”



214

Here K
is the current reduction f
acCtor

nAB
ww

galy
”“m }

Ofth

!
and -
2= nAB

is the ballistic reduction f:ct
uctor (K)

q*—Kﬁ

In equati
galvanomgter ?ntl(lle’:)’ tq i the charge Et
couple per unit tw mp period of o lion of
of the coil, A the f; it A peneio o, o lt]gh !
the throw obsnr;egce area of the colil, nlii'ﬁbre A the nhe CO‘[
in the ballistic galvatlil - de‘;‘;?;ru
ometer. :

o —



T the case of an ordinary movifig coil 83Wan0metelr, ﬁfbul
tant current is passed through the coil and hence the deflecy,
constant. The pointer gives a constant reading. Ballistic Bl
reters measure charge in the form of sudden_discharge ang g,
the impulse, a sudden kick is given to the coil. - Hence it is o,
first throw thatis effective In measuring the charge thy
through the coil. After the first throw, the coil oscillates i
magnetic field with continuously decreasing amplitude. Dy
electromagnetic induction in the coil, air resistance etc, the
decrease in amplitude. Let € be the actual deflection in the aiy
of damping and 6,, 8,, 6; etc. be the successive observed throw
the right and left continuously (Fig. 12°8).
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Fig. 12:8

— Correc tion for Damping in Ballistic Galy_aq?geten}
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rioN 9, 6, 0
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g o .
o ound that g = 3= 3= d Whete d is calleg

il be i

eC to e* so that A = log, d. ' Here A is
3 4. . called
}D et fibe ‘%e ment. Each complete vibration comprises of tal:

o™ (1.0 £1C
g '35& iy t0 00 .
t
9 ___é_ ___2;.= d2 = 2 A i
-b-i—== A e’ (for two swings)
.8
similafly for four swings, 79:= d* = ¢** and so on.

" hrow in the absence of dampi i
¢ § be the true first t ce of damping which
| L:r than the observed first throw 6,. The motion ofgthe coil

ifs;;g the mean position to extreme right corresponds to half a swing,
[ _

0 _ pr=erlt = (1 + —;—) approx.

S\

. 81
gubstituting this value in equation (v) of article 12'7

_t ) .
0= 5 aip i 1 7] w0

where 0, is the observed first throw and A is the Iogarithmic decre-

ment.
Calcalation of A. The successive throws 6;, 0,, 0; etc. are
noted.

0,

Then, ;t— = d* = €
11

Taking logarithms on both sides

6

o, () = 108 ord = s (&)

1 . 8, .
A= L5 X 23026 X logio (‘——-911_) .

From equation (i),

€ T T 8]
9= 3z " ndB '91[ T g TR gy

t C . L
= 1B ,61[1 4+ 0°11513 log;, 911] ...(iii)
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Fig. 13-24

Let 1, 2,' etc. be .the.conductors
dectrical circuit and iy, i, etc, be the currents Passing though the

(Fig. 13'24). Taking the currents flowing towards the point as ﬁ- ve a::i

those flowing away from the_point as — ve, the algebraic sum of the

currents 1S i —i;+iy — 'y +i; which is equal to zero according to the

fitlaw. 1n general 2/ = 0. Taking the current as the rate of flow
of charge, the total inflow of charge towards a point must be the

ume as the total outflow of charge in the same time as there i no
acumulation of charge at any point in a circuit.

meeting at the point 0 of an

(ii) Second Law. In any closed mesh (or path) of an electrical
arcut, the algebraic sum of the products of the currents and resis-

taaczs of the various branches of the mesh is equal to the total emf
of the mesh (or path).

Consider the electrical circuit given in Fig. 13:25. The values
of the currents and resistances are indicated in the diagram.
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Fig. 1325
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: d law
Applying the sccon
(S to the mesh ABCDGHKA,

ir+i2r=+f3r3+f,f5==.£, orzirth
(Note. For any mesh, the product is taken as POSitive «
current in one direction and negative in the ~ODPDosite ¢ for |
Further if the direction of the current due to the cel} jg - ettioy
the assumed + ve direction, the e.af of the cell iy takene gy, |
otherwise —ve.) 35 4y,
(i) For the mesh AMLKA, ir + iyry = E
(i) For the mesh DEFGD, igrg—igry = 0
(es there is no source of emf in the mesh)
(The direction of current through r, is taken as POsitive ai|



Kirchho{f’s Laws to W)
Qatst
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Fig. 1326 hy,
w heatstonc’s bridg;eg{ﬁep .
p, 2 R and S aret“llt "y
to form & mesh. A Celf('-““e y
nected between the pointe
¢ and 2 galvanometer ts °:n
nected between the POintsls b,
p. The currents throy B a:'l
various br{:mches o Bh' Idel
in the figure. The lng‘“‘teq
¢through the  galvanomet Uttey
4 the resistance of the e b ]
] Zalyy, ‘

-

iyl = )
ig"""iﬂ"‘ﬂ B, e ; m 'I

he second law-t0 the meshes ABDA and ABCDA |

% i, P+iG—isR =9 i
11P+ ng""i4S""13R = 0 ’ (w]

shows zero Aeflection, the points B al

When the galvanometer

D are at the same potential and 7, = Y-
Substituting this value in (i), {i0)s and (iii), (]\
B el W
3 — 4 ol
and i,P = isR g
ation (")

Substituting the values of (v) and (vi) in eq¥
i P+i,0—iyS—isR = O
L(P+Q) = is(R+S)

_N(yni'
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CURRBNT
pot P07 (PQ) _ i(RYS)
_ﬂ—ilp iSR
P+Q _R+S Q _\S
P R .'P \ R.\
P_R
: °°- S -+-(ix)

oyus, if the values of the resistances-P, 0, R and S are

a0 deflection of the galvanomcter, then g = g This is the

sition for the Wheatstone’s brid ge circuit when the galvanometer
dection IS ZerO. . |
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are provided ass

Fos

e ;

§3:32 Car y oter Bmfﬁorc gaps r
to measure the d‘ﬁel‘tnc Sh“‘\',f‘?ﬁ

& Careyﬂf:f : sed
. L ' is u 1 h v ]
bridge excep s bridg nd knowing the value of 8, I

q

Fig. 13 48. dg
€ Il .
‘“og:zgi)éﬂl n an adva“t'age and hence it can Co;hm'na b
: n low resistance. veniQntt?L

glve

be used t0 —_ -

Fig. 13:48

P and Q are two resistance boxes connected in t
! and 2, R is the unknown low resistance and S

resistance box. Let the length of the bridge wire
z and B the end resistances on the sides of R and § Tespective)

IS a fIaCtion
i

The galvanometer G is connected between the points
cell is connected through a key between the POin]is da Iﬁi ag.d D. T

Keeping suitable values of P and QI, the resistance Ris placy
¢ right gap and the balance length i

a R and S are interchanged and
ol F-'gs‘. 1349 and 13'50 represert i
dge circuit in the two cases. Let kel
f the bridge wire.




osTER BRIDGE
f
y

R oro deflection of the 8alvanomye
Q S+B+(100“-fl)p

e second case
i
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T, In the firgt Cage

()
P_ _ Stayy

P AR
0~ Re(io,
ing the right hand sides of ()
Rtethe s
B+

| o (7))
gquet £

&+lo

SFBF(00—T)p — 7%1‘%._,2)9

\ding one to both sides
ALIIP_I_:S+I[3+IOOP—'11P _ S+a
LA

N S J};’&*"W”?Jrﬁ+1009.-2
M B (100—1)e +B+(I-00~12),_° |

IR_|_S+a-|—{3.+IOQg_“=__R+S+¢+B+100
“ TSTeH100—1)p R+B+(100=

Tje numerators of equation (ifi) are eq

>

gooninators are equal. | = Therefor‘e, the
S++1000—1p = R+-8+1000—p,
or S—hp = R—1p
o R—S = pol,—1) (i)
7 | L= St 1) | ()
Thus, knowing the valyeg of /; an,

. o L : R—§ ca
e caleulated, provided p'the fesistanee per ypjt length of the bridgg
e s kfown (eqUatson.zv.). Further, if the valye of § is known, p
e caleulated (equation V).

’;\?pper srip (e, "R = 0) and the balancing length 7, s 4
.aaw Ikﬂeipmg Sin the  Jeft 8ap and the Copper strip j
gPin:ji;') ba!ancmg length L' is determined with the same values of -

From “Quation (y)
0 = S+P(12’-—_11")
= S : (Vi)
]he N Ul ""12 )
L va,ufgpeﬂ.mnt is

epeated with different values of § and the
18 takep,

Or

1 of the bridge wire. [n equation (v), p(l,—4)
rff?»lswmze of the br?dge wire between the two balance
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Ny
Thus, R—S = Resistance of the bridge wire Detweey the 1,
balance points.

tially, using known values of R and S, the Tesistage
ndouin:)g?t:l'gns of t%e bridge wire is determined. The § ®for

", . . alance points
can be shifted to various positions of the wire by. suitaply alterin
the values of P and Q. -

A graph is drawn between the le
-axis and the resistance of the wire alo

ngth of the wire along the
tion is necessary whep the bridge wire is

ng the Y-axis. This calipra-
not uniform. /!




) iometel‘
. potent A potentiometer j -
13'35 inciple. g, 1S 2 device used
Pﬁl:clr ace. [t consists of ga lll]lfOl'IIl Wire A Bt((), ‘i€asure Poten-
al @ stretched on a wooden board by the side 0 p
0 etres of length one ‘metre each are joined in ser; 1

iIstance. A ste . tempera.
ficient of resis ady current jg pera
re 00° B with the help of a consta [ sed through
?:erc A Dt source of £, p. (Fig
" Let the resistance

per unit length ?f the " x AMMETER B

wtetiometer wire be At k.

eand the steady cur-
rat" passing through
the wire be / amperes.

AB=Lcm

AD = | em

PD across 4p — L -
PD across 4D = IPPII

FDacross AB fer L
Dacross AD = o7 =7

P 2
D aCross ApD — _l* X PD across AB
Wire AThu"s &

o 4
B hef o, Steady current passing through the potentiometer

fhe y ¢ : A
Pt of ﬁi’ﬁ’{jz’ difference across any length is propertional to



Cahhratmn of Ammeter and Voltmeter
Ammeter

Fl’ln
Wi

The prmcxp]e 1s the same as ihe method of

¢ current discussed in articic 13'38 The current through
sance 1 s gradually mcreach with the help of the rheostat

fg. 13°61). The ammeter readmg is noted and the corres-
e

dng value [ = = is calculated A cghbration graph 1s drawn

.ﬁhe observ\:d values_and.the calc_:u-l_atcd values

]
i
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