CURRENT ELECTRICITY

CHAPTER -3 ﬁﬂﬂ EITRT

a8 |

1 Ohm'’s law is followed by
(@ Conductor (b) Semiconductor
(@ Insulator (d) Both (a) &(b) Ans-
518 g1 37 & Fraw &1 uTe fopan straT 81 6.
@ dTed (b) FATHD
© PAAD @ eHf @ 3R b

Ans-  (a)

2. Drift velocity V4 varies with the intensity of
electric field as per the relation
(@  Vyis directly proportional to E2
(b)  Vyisinversely proportional to E i
() Vq4 is constant
(d)  Vqis directly proportional toE 7.
3{9dTe AT V, fagrd &7 B diaar & @1y fea Jaa &
IHTHR q&odT 76T §
@ Vg, E2P HIBHMUTA &
(b) Ve E & HBHFYITAT &
© V,Hgdaie?
(d Ve, E P IIPHMU &

Ans-  (d)

3. Kirchhoff’s junction rule is based on conservation
of Ans-
(@ Mass (b) Charge 8.
(©)  Energy (d) None of these
feprats o1 Afer fFran fead GreroT w snenfya 2
@ ToaHE (b)  3TaRA
©  FH3 ) A PIEAE

Ans- (b)

4. Kirchhoff’s loop rule is based on conservation of Ans-
(@) Mass (b) Charge
(0 Energy (d) None of these S
tﬁﬂm” &1 o9 (1R fran feads FReor wr sneanfya
@ TogHH (b)  3TaRn
© 3ol ) FTH A DIETE

Ans-  (c)

5. The resistivity of material of a conductor depends
on
(@) Length
(b)  Area of cross section
(©) Temperature

PefT-12 (ifadn

(d) None of these

fore aTeie & Uty HY ufaRrearddr frufy st &
@ ©ETg (b)  IUK Bl

(© drgq = (d TTHIBETE
(c)

If n cells each of emf E and internal resistance r
are connected in parallel then the total emf and
internal resistance will be

gfE faega e a@ E 31k 3Hafie ufaa r $ o
mmﬂmﬁﬁnmfﬁwﬁqammaﬂ?
3imafvs ufesia

(@ Er/n (b) Enr

(© nEr/n (d nEn

(@)

The resistivity of alloy manganin is

(@ Nearly independent of temperature

(b)  Increases rapidly with increase in temperature
() Increasesrapidly with decrease intemperature
(d) decreasesrapidly with increase in temperature

iy e M= &1 ufarasarn
@  droaH d R T8 B g
(b)  ATOH ¥ J&fer &b A1 I A g1 &
© AEHE Y SH S ATY ST A gl s
(d  ATYEE ¥ g&fa & 1Y I3 ucdl g

(@)

The equivalent resistance of resistors in parallel
combination

(@ Increases (b) Decreases

() Remains same (d None of these
FAFTR T & ufaal &1 o afase

@ dedid (b) TEATATE

(© dEEdATe @ A JHISTE
(b)

In a Wheatstone bridge if the battery and
galvanometer are interchanged then deflection
in galvanometer will

(@) Change in previous direction
(b)  Change in opposite direction

(c) Notchange
(d None of these

sEle¥e Ag A aft det 3R fmarier & smow A
e fegr 1Ty aY fteaaer o fadgor s

@ o« e d (b) faudrafesmd

(© Yfdad T8t g d) STH AP TE
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Ans- (0 Ans- (a)
10.  Acell having an emf E and internal resistanceris 13.  Which of the following is correct for V-I graph of
connected across a variable external resistance R. a good conductor?
As the resistance Ris increased, the plot of potential Erafafag i
difference V across Ris given by g?ﬁ Tetes & V-1 7T & fee F A ot
faera aress & E 3R 31afe ufoRier R @ U Aa v
@Y Ueb aTedt gfarer R A st 7ran 81 5 @ afada R
FGTIT AT &, R ® FuIfad 377 31 V &) 30w gRY ()
o sman 21
|
& I ————————— v v
®) V|
! © (€]
]
H
+ > | - I
5|
. Ans-
@ ) .‘ ns- (a)
il 14. In the series combination of two or more than
R two resistances
Ans-  (b) (@)  the current through each resistance is same.
(b)  the voltage through each resistance is same.
11.  ABis awire of p?tent|ometer WIFh lihe increase in (© neither current nor voltage through each
thg \::allue'lrz resistance R, the shift in the balance b e is same.
point 1 wifl be a A (d)  both current and voltage through each resistance
L e are same.
8 T h : : N :
B @t o < a1 21 A 31fares ufaial o1 das= o
(@) towards B @ A ufaRTe ¥ {HM faed eaRT uRaTied il
(b) towards A b TS UfaR1e R favaiaR F91= gl
(d) first towards B then back towards A. @  TID afs Jel & HTeT ¥ faerd em 3R favrareR
HEIREIER]
AB U& UrRramey favanrdl) &1 ar @ Bt o ()
gfaR1el R & AT & qgfer & A19 A=< fa=g ) foed 317
5 - 15.  The resistivity of alloy manganin is
. T B T (@) Nearly independent of temperature
'B
e (b) Increases rapidly with increase in temperature
@ B IR (c) Decreases with increase in temperature
(b) AR (d Increases rapidly with decrease in temperature
© fRRwEas .
firy e Amfa= & ufcaasar &
(d) U B I 3R A aruH A BT 3R e
Ans- (2 (b)  ATIHE ¥ g&fa & HTY 511 J gl &
12. Which of the following I-V graph represents (© dr9AH™ #W$mﬂa€3”i“ g
ohmic conductors? (d) Wﬁﬁﬂimﬁﬁﬁm?
FrfafEa & A o9 31 v ure 30fie gme &1 Ans @
ear &
I I
(a) I i () i
0. v o v
I 1
o v O v
BefT-12 (ifdedn FWEATA. — To -5 Teaw oneed Rewwr ¥ (2024)
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Subjective Question (fawafas wsn

Q.1.  The plot of the variation of potential difference across
a combination of three identical cells in series, versus
current is as shown in the figure. What is the emf of
each cell?

6V
(o] 1A > i

Ans:  Total emf of three cells in series = P.D corresponding
to zero current = 6V
.. The emf of each cell = 6/3 =2V

g1 F@ ¥ 9 76 E A9 & T ¥ favaiar a9
faga e foa ¥ i war #1 9 A@ ST UA U
(E M F) @4 82

6V
o] > i
1A

IR 4@l | I Ao BT ol fagld a8 dof = favaicaR A
fagd aRTIR = 6 Vb 3FT
- I A T fag]d gHTa a1 = 6/3 = 2V

Q.2. A wire of resistance 8R is bent in the form of a
circle. What is the effective resistance between
the ends of a diameter AB?

4R
NI,
=
A—3 £—8
p F
T
4R

Ans:  The effective resistance between A and B

4R x4R _ 16R?
R e = = = ZR
eff ” 4R+4R ~ S8R

Us.2. 8R UFRIY &1 U dR U gd & ¥4 3 31§31 81 oA
AB & fERY & dra g ufcve aam &2

4R
NNy
Sy
=
A—s £—8
-
T
4R
PefT-12 (ifadn
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IR A 3R B & gyt wfarer
4R x4R _ 16R?
R f S e—— = 2R
ef © 4R+4R B8R
Q.3. Two conducting wires X and Y of same diameter
across a battery. If the number density of
electrons in X is twice that in Y, find the ratio of
drift velocity of electrons in the two wires.
Ans:
v n
I = neA v, .
Udy H,
v
d 1
Asn_=2n X =
A y vd 2

UH.3. Ub dedl A A9 ATH & &l Jdred ar X 3R vl gfe
X ¥ faga &1 FEaT g@ Y A QAT §, O S ar) A

Soiarei-1 & 379dTe AT BT 3UTd AT HIFATI
3R
v
I = neA v, G My
vdy L
Ya, 1
As n, = 2n, p =5
y
Q.4. A resistance R is connected across a cell of emf
€ and internal resistance r. A potentiometer now
measures the potential difference between the
terminals of the cell as V. write the expression for
‘“ interms of £,V and R.
€
¥ (— - I)R
Ans: N
UH.4. P YRR (R), emf (¢) 3R 3TTafve uferier () & 0
Ad ¥ 331 8 U favandt @@ & efifaal & g
fAvarR B v Fa A agar 2l v & f@ge, ViR RS
gel ¥ 3rstes fAfaEul
€
r = (— - I)R
3R v
Q5.  Show on a graph the variation of resistivity with
temperature for a typical semiconductor.
Ans: \
T\
CH I
\
\.H e
T—

Resistivity of a semiconductor decreases rapidly
with temperature.
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w5, 3TefITeTe & fly aTqaT= & |1y wfaeresar i firmar
B U6 UTH R eyl
3<% \
T I\.
CH AN
\\.
T— e
Q.6. Two wires of equal length, one of copper and
the other of manganin have the same resistance.
Which wire is thicker?
Ans:
B R s il
A R
For both wires R and | are the same and p copper<p
manganin.
.. A copper < A manganin
i.e. Manganin wire is thicker than copper wire.
6. AU HETE & &l AR, U did &I 3R TET A= &1
U & ufcRre 81 S A1 ar "ieT e
3R
AsR = 2 A=
A R
ST aRY & fAT R 37R 1 797 & 31 p HIIR < p H T
LABIRAAMAT
31yt HTH & AR dfd & dR A Alel 81T 8l
Q.7. A 10V battery of negligible internal resistance is
connected across a200 V battery and a resistance
of 380 as shown in the figure. Find the value of
the current in the circuit.
10V
S
L jt
38 2 200 V
Ans:  Applying Kirchhof s rule, we get 200 -10 = 190
V190
and I = =38 5A
WH 7 UG RS FAfaRie HY 10 v B deh B 200 VA
dedt 31k 380 F ufcYer # sist sran & sty fos o &
fezarar war 21 ufvay § amT &1 A 9 ST
10V o
L i
38 ©2 200 V
IR foars & a9 @ WR 200 -10 = 190 V UTH 8IdT &
Vo190
and I = =38 5A
Q.8. A 5V battery of negligible internal resistance is
connected across a 200 V battery and a resistance
of 39 O as shown in the figure. Find the value of
the current
PefT-12 (ifadn

Ans:

u3.8.

Qo.

Ans:

U#.9.

Q.10.

Ans:

93.10.

Q.11.

Ans:

5V

S —
{1 k-{r ]
39 200 V
- N
Value of current, | = 20-5 =5A
. 39
TITUY 3T a1 & gab 5 V 200 V& 317

39 0 & ufaRrer A 5721 & staT o o o foeamar mar 21
&IRT BT 9T 31T

5V

Lo

|
39 0 200 Vv

= 200 -5 =5A
39

The emf of a cell is always greater than its
terminal voltage during discharging of cell. Why?

Give a reason.

Emfis the p.d. when no current is drawn. When current
is drawn, there will be potential drop across the internal
resistance of the cell. So, terminal voltage will be

less than the emf.

A & AdeT &
39%6 cfiam

G 7R
e e T e
garsal

qTeeh 1 f[a9aiar (p.d) & 519 P
T ST 21 31 s o T & B A
aqTeh 91 I HH BT

9@ ah

ERT T8l
CIEEAGER]

A cell of emf ‘E’ and internal resistance ‘¥ draws
a current ‘I. Write the relation between terminal
voltage ‘V’in terms of E,l and r.

V=E-I

faea ares a1 °E 34T 3Tafves afara v B us A
U arT ‘| @iad! 81 efifae a1 v & FEa PIE, |
3R r & Faof ¥ A

V=E-I

Define the term ‘Mobility’ of charge carriers in a
conductor. Write its S.I. unit.

Mobility of charge carriers is defined as the
fagnitude of the drift velocity per unit electric field

UNIT m?/Vs

V.,
E

313

u:
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UH.11.

Eisks

Q.12

Ans:

U312,

Qi13.

Ans:

UH.13.

fopt I A 371A3A aTedl DY Mfaiedar A< B
gfyuifia &3 3Tt .1 7 fafEyl

3TART aTEehT ol MR 1 Ufd Uehich fag[d & £
379418 97T &b UTRHTOT & F9 & g1y fasar mar &l

HED m?/Vs

V,
E

et
m

Fj_:

Define the term ‘electrical conductivity’ of a metallic
wire. Write its S.I. unit.

The reciprocal of the resistivity of the material of a
conductor is called its conductivity ‘0’

i 1
P
The Sl unit of conductivity is Q*m™.

enfeass dR 61 fagla arerepar e oY aflRvTfid &2
U1 S °TEe fAfEml

fopeft TTeTeh o UeTd ol UfdRIEhdT & FhH BT 3HD!
ATeAhdl 'c’ BEd &l

oo ]
P
ITeAdsd] I U 3178 AT Q' m* &l

Define the term ‘drift velocity’ of charge carriers
in a conductor and write its relationship with the
current flowing through it.

Drift velocity. It is the velocity with which a free
electron in the conductor gets drifted under the
influence of the applied external electric field

T is average relaxation time.
n is number of free electrons per unit volume in

...where the conductor.

m is mass of an electron and F is electric field.

frd T | 3TA qTEHI & 'HUATE AT U Bl
gfyurfa SIS0 aar 39 yaifea 81 aret arT |
&1 ad fafaEul

31Y4TE AT- U8 98 a1 & f51h A1y dhsaex ¥ U Jad
ST Ty 1T 9163 fae[a & & gTa & yarfad ardm
gl

1 is average relaxation time.
n is number of free electrons per unit volume in

...where the conductor.

m is mass of an electron and F is electric field.

HeT-12 (ifahn
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Q.14.
Ans:

UH.14.

Q.15.

Ans:

UH.15.

Q.16.

Ans:

U3H.16.

Q.17.

Ans:

State the underlying principle of a potentiometer.

When a constant current flows through a wire of
uniform cross-section and of uniform composition,
the potential difference across any length of wire is
directly proportional to its length, i.e,
Va |

g (favanmdY ) & srafifea fAgaia &1
qargl

5d UhaHM HEGHT JRM ) 3R THIAH
o aTel dR H [RR gR1 yarfed erdl 8, a1 aR & fat
ﬁﬁmﬁwmﬁa@%ﬂwma
37914,

Val
Explain Why there is increase in resistivity of a
metal with increase of temperature?

With increase in temperature, the relaxation time
(average time between successive collisions)
decreases and hence resistivity increases. Also,

m

p = mczt
resistivity increases, as relaxation time decreases
with increase in temperature.

ARAT B b a19 7671 = foseY e Y wfeRierssar
T4 9¢ ST 82

I § i & ATY fGY4TT BIeT (chiHh cFpl &
g 3itad I H1 8 ATaT § 37k safeu ufaradar
6 STl &1 oft,

m
me? T

P =

UfRIErddT g & Fifcs aTaHT= & g e & ATy fasm=it
T gl &l

Why is a potentiometer preferred over a voltmeter
for determining the emf of a cell?

Potentiometer does not draw any (net) current from
the cell; while Voltmeter draws some current from
cell, when connected across it, hence it measures
terminal voltage. It is why a potentiometer is preferred
over a voltmeter to measure emf.

fapit A 1 faegd aress a1 311a B4 & fAfg aleerier
Y 31047 favaaTdY 1 aTar 4 &) ST #2

TIefRiEHTex ([GyaaTd) A A P13 @) HIe Tal Jiddr
& STafdp dTeeHe’ A A DY Hic Giddl 8,579 g8 A
A SNST 1T 8, 3T T T8 efHiTat aleest &l ATudT &l g&t
BRT & b qIEd g1 A9 & oy dleeHIeR &l
T Ui (farvamTd) ST uTg A < S1Te 8

Derive an expression for drift velocity of free
electrons in a conductor in terms of relaxation
time.

In the absence of an electric field the electrons
motion is random and the net velocity is zero. In the
presence of electric fields, they tend to flow opposite
to that of the electric field in the conduction. If
an electric field ‘E" is applied across a length | of

FWMEIRA. — N IF-Te-3R T e RAawor ¥ (2024)
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UH.17.

the conductor, the electrons will experience an

. eE
acceleration,a= —
m

If the average time for the acceleration is T, the
velocity required is
vd=utat=art .. Va :_%‘E,
fasm=it &1 & Feof F U dsder § gad soiae-l &
3qare a7 & fAU U st T &l

fagra & &1 quiRfd d geacHl B 1fd dgfes
211 # 31k e 3 3 g 8 &5 &Y 3ufafa o,
CICIER:] & P faudid g1 8l afe faera
&3 F ITeich ol IdTS | IR &I ST &, a1 Seiag -1 ol
IROT BT 37]Hd 81T, a = eE/ml

ﬁw?ﬂ 37ra 7y (= &1 18, A 379arE 9

|3d|=@r
m

>
vd=u+tat=art .. A2 :_i‘t, vd | = i’t
m m
Q18. In the meter bridge experiment, balance point
was observed at J with Al =1.
R X,
1 ‘r—g
A ) e ; B
(i) The values of R and X were doubled and then
interchanged. What would be the new position of
balance point?
(i) If the galvanometer and battery are interchanged
at the balance position, how will the balance point
get affected?
Ans: (i) Balance point will change from | to (100 - 1),
R ! 2X X _100-1
X=107 " W R TT
(ii) From the principle of Wheatstone bridge
R__1 =>sz(100—.']
X 100-1 [
R X
i
——100 - j——
A J
i
Hence, the galvanometer and cell are interchanged,
the condition for a balance bridge is still satisfied.
Therefore, the galvanometer will not show any
deflection.
PeT-12 (difaedn

U#.18. TR fist AT 8, Al = | &6 119 ) R I fag S mar
-R

Q.19.

Ans:

~ XA

1 ‘r_g
i
J

() R 37 X & 7 EnpA 37 R 3110 & aea fag ol
(i) afE AeaArier 31k et @ @ &I feafa &
& wwrfaa

39w § gew faar sy, o e
e
(i) g fdg | ¥ (100 - ) H §&e SITQ,

2X _ X _100-1

L and sp=g=——

=100-1

x| =

(ii) o8Te¥eH fois1 & fAqerid &

R__°
X

(—IDO—!——)B

A J
i

gAfA, TeaATHieR 37k e &1 3md § aae fear AT
%, Soid fos SR @qe ufagen &1 Rfd snft f
Hqe 8l sufeiy, TedArHier ig fador et eyl

State the principle of a potentiometer. Describe
briefly, with the help of a circuit diagram, how this
device is used to compare the emf’s of two cells.

Potentiometer : A potentiometer is a device used to
measure potential difference.

A B

* =  Bh

Principle : The basic principle of a potentiometer is
that when a constant current flows through a wire
of uniform cross-sectional area and composition,
the potential drop across any length of the wire is

directly proportional to that length.
Vol V=KI

where [K is called potential gradient
=R —) A
Battery K Rh
1J
<—ll—>J1 J2 B

When the key K is closed, a constant current
flows through the potentiometer wire. By closing

>

FHMEIRA. — e IF-He-3R T e RFaRor ¥ (2024)
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key K, the null point can be obtained by cell E.
The jockey is moved along the wire and adjusted
till galvanometer shows no deflection. Suppose,
A) =1 is the balancing length for cell E. Then E =kl
where k—Potential gradient Now, let the null point
of cell E, be obtained by closing key K, Let Al, = |,
Then, E =K,

“E/E, = 1/1,

W19, ﬁmﬁmﬁzaﬁaﬂﬁul U dAfdbe ARG H
HETdT & G99 ¥ quiq & fob $9 3UEI0T T 3997
3 Al & g ares a0 D AT B F AU A
ferar sTar 21

fgauTdt U 3uawuT & SdT 3ua fGya=R &
a9 & oy foear siTar

A B

| oy T

* = Bh

Rqeria : favwamTdt &1 4o fAgerd g8 & fos 5ig yhaaT
YR I AAB IR Feed aTe dR F FReR e
Uqifed il & dl dr &I ot +ft erars R Fefad
fiRTae 39 @18 & HHATUT et 8l

val V=Ki

.5T&T [K &1 fa3d yqurdr sed &
HHil——=(A ) M
\Fattery K Rh
I8
A <—I%>Jl J2 B

KT ¢ I ST &, a1 fayanmdt @yefares)
ar mmﬁwﬁ?mmuaﬁaaﬁ?ﬁ%lqr:ﬁK
P ¢ PP, A E, m?ﬂﬁgwmrﬂmél
ST BT AR & AT 37k 99 g% AT
ERIEIGIECGE gﬁﬁﬂtﬁaﬁéﬁaﬂqml
A W10, Al = |, A6 £, & fU Ao oams 8, o e, =
kI, Eﬂkaﬂmﬁﬁﬂﬁﬂ‘c’}l’q"@lﬂE &I guﬁgrrr—rﬁ
W@RWW%&TETW
Al =l E =K

SUEJ/E, =1/,

Q.20. Describe briefly, with the help of a circuit diagram,
how a potentiometer is used to determine the

internal resistance of a cell.

Ans:  The apparatus is set up as per circuit diagram drawn

here.

The cell (emf €), whose internal resistance (r) is to

HeT-12 (ifahn
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be determined, is connected across a resistance box
through a key K, as shown in the figure. With key K-
is open, balance is obtained at length 11 (AN, then

e:¢h

When key K: is closed, the cell sends a current ()
through the resistance box (R). If V is the terminal
potential difference of the cell and balance is
obtained at length I, (AN,)

v=ol, ..(iD)
h ...(iii)
2

But e= I(r + R) and V =

€

So, we have

IR, this gives

e _(r+R .
i ( = ) ...(1v)
From (iii) and (iv), we have
Rerh =R[LE
R L =r R[[2 1) ()

Using equation (v) we can find internal resistance of
the cell.

UH.20. Uh UfTUY 3G b1 HETadT W, Ub A &b HTAD
yfeRig a1 Faffia a3 & Ay s ieflRmmeR
(fyraaTdY ) &1 39gT HA f6aT s1TdT &, 0T 949 3
quig &I
Ww&%wﬂﬁo—dmaimﬂwﬁﬁm
T 8l

Ao ( faga aresd g1 o), GrAwT 3aie gfae o
Faffya foar 51 8, Ues Pt & arend A ufaRie aiad
 STST 31T 2, 31T b fort 3 feraama T 21 7t Ke 3 e
B A, 7778 |+ (ANy) TR oI UT BIll 8, dd

e=¢, . Q)

T4 11 Ke 1§ R T STTdT &, oY el UicRTer dierd (R)
S HTEHH A HC (1) WA 8l Ffe v e ol el Fammfaa
3R & 3R T1ETE 12 (AN2) TR I UTed fomaT ST 8

v=ol, )
So, we have < =:—; ...ii)
But e= I(r + R) and V = IR, this gives

%:(’;R) ..(iv)
From (iii) and (iv), we have

R+r _l]_ I

L & RIS

R I =7 [‘2 ) (U)

THIHIT (v) BT TANT HRb &7 Tl BT AT TfaRied
3ITd &R Thd Bl
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Use Kirchhoff’s rules to determine the value of
the current 11 flowing in the circuit shown in the
figure.

Q.21

30 Q I,
A A e
I; 4 20 Q 20 V 3
e RN [ S——
Y 13 A
ey

80V

20Q I

Ans:  Using Kirchoff’s first law at junction E, we get

D 30 Q C

......
------

11“ 200

E——-M‘ww—]q—Il——-—F

Y

A—{'—mww—lp—B
20Q "2

i=1+1,
In loop ABCDA, using Kirchoff’s second law, we get
80-201,+301,=0

= 2L-3L=8

In loop ABFEA, we get
80-201,+20-201, =

= [+L=5 [+ by 20] ... (i)

Putting the value of 1, into (i), we have
L+, +)=5=22L+]=5

Solving equations (ii) and (iv), we get

_3A=-075A
4

[+ by 10] ... (1)

...(iv)
I =

So (-) sign of current indicates that the direction of
current is opposite to that as shown in the circuit
diagram.

w21, 3 o feamy g afde A varfeéa oy 11 o1 e Feaifa
H & fA0 forrars & fFraat &1 3ggim &1

30 Q I,

I; 4 20 Q 20 V v

A

Y 13 A

e
80V

IR e TR E R foai® & UH 99 &1 3090 a3
TR, &9 T R &

lE.‘
200 I

p _S0Q C

14 200

E——-M‘ww—]q—Il——-—F

i
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Q.22.

Ans:

U3.22.

3R

=1+ 1,

9 ABCDA H, foseaTth & g 19 &1 3ugNT e IR,
BH UTG Bl &

80-201,+30,=0

= 2L-3L=8

In loop ABFEA, we get
80-20,+20-201,=0

= L+1,=5 [+ by 201 ...(ifi)

Putting the value of I, into (i), we have
L+, +)=5=2L+]=5

Solving equations (ii) and (iv), we get

_3A=-075A
4

[+ by 101 ...(i1)

...{iv)
I =

37d: () gRT T e g1fdar & o arr 1 feem afuy
371G o g2r1is 178 fEem & faudid 21

State Kirchhoff’s rules. Explain briefly how these
rules are justified.

Kirchhoff’s rules.

1. Kirchhoff’s junction rule : At any junction, the sum
of the currents entering the junction is equal to the
sum of currents leaving the junction.

2. Kirchhoff's loop rule : The algebraic sum of
changes in potential in any closed loop involving
resistors and cells is zero.

These two laws are justified on the basis of law of
conservation of charge and the law of conservation
of energy respectively.
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Q.23. Estimate the average drift speed of conduction
electrons in a copper wire of cross-sectional area
2.5 x 107 m? carrying a current of 1.8 A. Assume
the density of conduction electrons to be 9 x 10

m=,
Ans:  Given: A =25 x 107 m?, 1=18A,
m =9 x 10% m=3, vy =7

We know | = neAv,

~ 1.8

T (9x10%)x(1.6x1077)(25x107)
=005x102m=05x%x102m
= 0.5 mm

I’d =

L

WH.23. 2.5 x 107 m? 3[YRY BIC AAB T dld & TR J 1.8
A gRT YdIféd B dIa IIeid seidel=l & 3Htad
mnﬁrmma’ﬁﬁul AT eIl BT
g 9 x 107 m® HIH ®Ii1g1

TR Given:A=25x107m2 1=18A,
m =9 x 10% m=3, vy =7
We know | = neAv,
5 = _ 1.8
47 A (9x10%)x(1.6x107)(2.5%107)
=005x102m=05%x10"m
= 0.5 mm
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