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CURRENT ELECTRICITY

ELECTRIC CURRENT FACTORS AFFECTING CURRENT DENSITY
DRIFT VELOCITY
currentI= 3 n
T AqQ - Dependence on shape V=IxR
Average current I, = 1) Uniform shape -~ V= N
L | e ¥ DEPENDANCE OF R
Instantaneous current L = —- DRIFT VELOCITY @ of ohms(2) hﬁ_m T J= =, JeE ON DIMENSION
Vg= =—1 g
Average current I om - T,>T,Slope = tanf =R Uniform cross section
av . . Depends on
Free Electron Here E s uniform so, R= ;ILHi.Malerval (n & T changes) Ei1=E2=E3
area under It graph FleIecIrml —E '—J Va=Va=Va; E, =E, =E, 2 Temperare (1.7 chorges) o TaeTs 1]
S kot il | ) - o_oa
total time taken S’g")d},—\ R 2) Non Uniform shape Depends on Non-Uniform cross-section R=P_ A
O 0= 0= O — 1.Material (n & 7 changes) I A bh
KE> = 3 . .ﬁ. E>E > Es 2.Temperature (n & 7 changes) EsEsEs Jo b
2 E accelerates — Non-Ohmic Conductor RGN A
T 2 XY <% mv>= 102 the electrons VgaE Vo > Vg > Vs V-1 graph is not linear v, - — R= o
Concave area = 5- ° e cclation & & Drft veloc 9 Slope of tangent %‘.’r =R But current is same ﬁ 9 Ib
Avg. Speed = 105 m/s I3)= : Aa\;:t;n /w Current rift velocity Resistance is not constant - .
_ 1 XY Electrons are in Vg=at ~ § ; 1)Slope=-+ve —\
Convex area = 3 A n= no. of e's per unit volume
) random motion £ \ J Resistance = +ve : \ y, _pb
. V&< m T Vtthen It 2) Slope=0 Ih
Avg. velocity = . |
O v Resistance=0 ;
ViHVy VY, =3
Dt o) Be 9 3)Slope=-ve Q (maxtength)? 9
n eV Resistance = -ve mox =
Ly=0 Vo= T Vtthenl| J R (min length)?

CUTTING & STRETCHING GROUPING OF COLOUR CODING
OF WIRE RESISTANCE
RioLly Cutting of wire TEMPERATURE Series Combination —{ ‘—
Ry Ol DEPENDANCE OF RESISTANCE CUrrEntis constant . GEOMETRICAL
R Ol voltage is divided CURRENT & VOLTAGE Ist Digit —! —Tolerance DIAGRAM
3 R=Ri+Ry+R3+..R, ;i
Stretching of wire " DIVIDER RULE 2na Plglt
] 9 ) Metals, 0L =+Ve “If resistors are Multiplier : .
/ Alloy et . Circle formed by wire
é\) 0 6) ( ) ETERE denticak R, =nk Current Divider Rule Resistor color code having uniform resistance per
y 5 + g
R _ . I R Color | Digit | Multiplier | Tolerance (%) unit length (r)
Before stretching After stretching " Parallel Combination Vv =Constant I0lz- I S Black | © 10°
4 4 For semiconductor o= -ye voltage is constant Brown 1 10t 1
Ry (1o A2 n\_(d If TTRL current is divided I, R, e | 2 o 2 =ra 57T,
R, \L 7\ 3,7\ /)74, T SRR xRy ,; — IxR, il B B
If 1 become nl then R become n? R ::e:n:g?hny increasing with e Rp Ry Rz 1= m 2 -— W Yellow | 4 10*
If r become r/n then R become n*R Resistance slightly increases R i 1mT2 Gron' | i Ll When resistance of wire forming
ifchangein g g with T If resistors are identical: Rp= 7 Voltage Divider Rule Bl M S = circle is given
length>10% —2°Lx100= 2 x 100 variation of T shortcut for two resistors in parallel NV Violt | 7 | 0 s
R, 1,2 ! ) f B R, P o
resistance with AR R R, VxR
If change in length <10% temperature 0 = Vy = i White | 9 10°
1)% change in R=2x% change ) RAT Ri+ Ry L= -
K Equivalent temp. Ri+Ry+R3 Gold 10 s
inlength Coefficient R, Bigger than largest value of b » 10
2)% change in R=2x% change R, resistance VxR, el i Reff 0,6
in area SERIES: PARALLEL: AN I Vpym— 2 none 2 ) e K. (
3)% change in R=4x% change _ 0L RytaRy / *” R_Lower than smallest value of Ry+R2+R3 "
in radius Ry 2 s
k J Ri+Ry resistance )
IfR=R, L% Vs = VxR3 \
\ Ry+Ry+R3 )
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KIRCHHOFF’S LAW
COMBINATION OF CELLS
i I CELL & INTERNAL
1. Junction Rule L | 5/ls CELL & INTERNAL B NCE
RESISTANCE CELL & INTERNAL 1) Series Combination
RESISTANCE e . e
_ E r 3) When cell is in open circuit " [ FIEDUN  T Tl T
DDV Al(—||—w~w—s V,-V,=E-Ir o It It
L+ L+ 4 =1 +] E r Slope of graph =-r g
1T Tl s Tl T A—"—m—g Here, I=0 )
2. Open Circuit Terminal potential difference (TPD) y intercept=E R
[ONS ._||_.E 1)When current is drawn from cell TPD=E (@) Epps =6+ B+ E, # ot
o

@A Il °B 5 N V=ViVy=E-Ir ®)r, ST b T,

| R TPD< EMF oquivaiont = 1 ¥ T2+ T n
(@a>—\/ =B V=E - Ir =R == - 3
(4)A '_/WT<_' B A R I8 TR+T 3) When cell is in short circuit Internal Resistance r:[E - VJR (c) Current, i = 5t +.R

Closed Circuit So, V=p7R W E . . Vv i
N (1) abcdea 2) When currentis given to cell Power delivered by cell during (d) If all cells have equal emf E and equal
oy 401;+1,-45+301, =0 . - withdrawl of current internal resistance r theni= __NE
: v L, () aediga § - V=V oV=Etlr I 5 ) Vitnrs>R =5 i= % nr+R
e one20n 41,4 80=0 T : TPD> EMF . E _E -
sov 9 ! L ) I:Imnx:£ P=I*R= Rir R Pmax—E'thnRr 2itnrecr => i= D8 X
r (e) Power dissipated in circuit P=FR = _ne R
TPD=0 ° P R 9
k J k J Maximum power FI Conditions for maximum power: R=nr
transfered Prngy = NE?/ 41

\. J

COMBINATION

OF CELLS

WHEATSTONE BRIDGE

POTENTIOMETER
Infinite resistors

A R
’agw@m:%:currenui RW:M 1+ 1+4i [
nR . 2 d R+ Ry R if ﬁ > &

ICOMBINATION OF CELLS 3D CIRCUIT 1) Balanced WSB
POTENTIAL
R, R, R R e
oA D R N Balanced Condition —- = — METER BRIDGE Vy=|——|R
2) Parallel Combination J_ e b b R " V =V R, r+R,+R
P P P. & =
QE s - Frefufen. SR :E R, SR R cu"enfmmfgh =0 where, R= Resistance of potentiometer wire
P T AMA A AMA AMA— - 22 7R R R Unknown resistance
AN % VW W V "y
D) e = 1 R, R, R, R, Edge R{7 A R 2) Unbalanced WSB Resistance box POTENTIAL GRADIENT
TIi IEVI B ‘ _ I, Vu_ R [ e R
(6) fallcolls have equal emi. £ & internal resistance rthen £ .. = £ s il 2 Galvanometer L r+R+R |r+R +RIL
L

9_fo 20 30 40/% e 70 80 % 100

T s G
e e . A N 1. COMPARISON OF CELL
ower dissipated i the circuit 7 = 1 Rr—(’+"R)R X R, R, E |
Conditons Iuvmuxluvmum power 1= 3R I B . = _ 1
3) Mixed Comblna'::g:: If all resistors are equal Req =R(1+ \/5) Face Req =— 3 R A E, I,
R
< then V,, >V, P_R__ ¢
X 100-¢ 2. BOTH BATTERIES ARE
A R Q - CONNECTED TOGETHER
(once with same polarity
Y \ ) POTENTIOMETER then with opposite polariy)

R
k J : v—(‘ 5 -
o
1ot = Toulem - B 15 Body R = SR ® R E_L+bh
Fu nE “ 6 R E. 1 -1
1 9 R » B \ > h—h

p_E,_mnE? [ R=DC]

"TAR T Tar m \ A R )
J

n cells connected in series and there are m such branches
in the circuit.
Internal resistance of cells connected in a row =nr
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HEATING EFFECT OF

ELECTRIC CURRENT

POTENTIOMETER vy HEATING EFFECT OF
VRV a% ELECTRIC CURRENT
7 S rated
3.CALCULATION OF INTERNAL RESISTANCE FUSED BULB
e . R Pa( brighness) 0‘},7
"2 : ! HEATING EFFECT OF rated HEATING EFFECT OF
ELECTRIC CURRENT DA A A ELECTRIC CURRENT
A B 1f (P)2(P).. thenPy <P
P] T POWER ww smw  sw Brightness 1 B,> B, > B,
I S dH V2 ; (ONNECTED IN PARALLEL
[E 1) h P~ VIE g IR LA B2 T IFbulb 2 fused then, CONVERSION OF
r=R|—-1[=R|—+- e R for bulb 3 for bulb 1
4 L ELECTRIC KETTLE p-Y pel R1 vl GALVANOMETER
: - R R
E=VP when key is open Time taken for first coll- t,, time taken for second coil-t, N COMBINATION OF BULBS V1 Pl Current sensitivity
° ] S SN SERIES Pl Bl G-
V=V, when key is close > L=t 41, ; _ b (Vo) (Ve ) P TOTAL POWER 1 L
R P 1 2 PP, 6= angle of deflection in galvanometer
Po( orighness) © Pratea O N p=—L2 1fbulb is added in paralel-- Where, | corresponding current in galvanometer
J BULB M PI + p2 for example if bulb 3 is added in purul]elllto 2then Nt avisions o _rad
Vi v if (P,).> (P, ampere A
P = 5= R= == ) (Po), PARALLEL Voltage sensitivity
e :Brigh(ness(Pd)1) (Pd)2 9 S = o
v
CONNECTED IN SERIES % for bulb | where, 0= angle of deflection in galvanometer
" V=C g
vl vt o
VP, VP, P=P +P, : N " e on g
AT Pagalt R 81 81 GALVANOMETER TO AMMETER
J - —/ e
BrightnessocR ! £ © —S=—t-—
I-I, n H
g
\_ J ; !
Where n=—
Ig
Am ter GS
RESISTANCE OF AMMETER R = ———
G+S

RESISTANCE OF IDEAL AMMETER = 0

GALVANOMETER TO VOLTMETER
Vot
B R"’" V=1G +R
" oy
R=—-GV-1\G

- =(n-e

where,n=y_
V.

RESISTANCE OF VOLTMETER = G + R 9
RESISTANCE OF IDEAL VOLTMETER = C2O ‘
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