Chapter 13 (Z‘d Year Physics) Current Electricity

CURRENT ELECTRICITY

Q # 1. What do you know about electric current?
Ans. Electric Current
The amount of electric charge that fladlw®ugh a cross section of a conductor per uni tisrknown as
electric current.
If AQ is the amount of charge flow through a cross-eadin timeAt , then the electric curreiitis
described mathematically as: \
_AQ \
=i %
It is a base quantity and its unit is ampere. /\6
Ampere /\
If one coulomb charge flows through assrsection of a conductor in o @)nd thenuhemt will
be one ampere. x’

1 Ampere :1 Coulomb Qﬁj

1 second

Q # 2. Write down a note on the direction of flow bcurrent thr%qhhrapy conductor.
Ans. Current direction

Earlier, it was thought that the currenwflthro h‘@eonductor due to positive charges frogher
potential to lower potential in any external citc@ut , it was found that the flow of cemt in metallic
conductor is due to the flow of electrons from of lower potential to the point of higher potial.

But still we also take the direction ?of cent
along the flow of positive charges. T@mhm it has
been found experimentally that pos% harge mg\n one

direction is equivalent in all al effects @&onegative

charge moving in opposite

I
Conventional current @ 5
The curre due to positive charges from anpo| # eonventional current is treated as a flow of
P 9 P positive charges, regardless of whether the free
at higher poten 0 a point at lower potential dalled | chargesinthe conductor are positive, negative,
or both.
convent|onal

Q#3.D rlbe the effect of electric field on thmotion of free electrons.

Ans. oms contain free electrons. In the absencarnf
external electric field, the free electrons are random /[ = A\

. . . . . adﬂ ﬂd a(l E"
motion just like the molecules of gas in a contriaed the | =

o - Y B
net current through wire is zero. —d 0 -
If the ends of the wire are connected to a battemny, %y Y% %
electric field €) will setup at every point with in the wire -
Due to electric effect of the battery the electrondl In a metallic conductor, the moving charges are
. . . . . electrons — but the current still points in the

experience a force in the direction opposit&to direction positive charges would flow.

Written and composed by: Prof. Muhammad Ali Malik. (Phil. Physics), Govt. Degree College, Naushera



Chapter 13 (Z‘d Year Physics) Current Electricity

Drift velocity
When electric field is establidh&cross the ends of a conductor, the free elestmoodify their
random motion and drift slowly with a constant \@ip in the direction opposite to E. This constaelocity

is known as drift velocity.

Q # 4. Write down a note on the sources of current?
Ans. Sources of current

A source which maintains constpatential difference
between the ends of the conductor is called souofesurrent.

Source of current converts some non electrical @gnéchemical,

mechanical, heat or solar energy) to electricatgyne

Examples Headlight
i) Cells which convert chemical energy into electrieaérgy. b

i) Electric generators convert mechanical energyefotrical energ;%
iii)  Thermo couples convert heat energy into electeoakgy. Q
iv)  Solar cells convert light energy into electricaéggy.
Q # 5. Describe the effects of current? Q
Ans. Effects of Current. . #
The presence of current produ@®us effects th?b@h which it can be detectexisttme effects

are given below ‘bﬁ
i) Heating effect. .

i) Magnetic effect. ‘\

i)  Chemical effect. YV

i)  Heating Effect

Current flow through a mgé& conductor due te thotion

of free electrons. During their mgtion they freqgtiercollide with one

another. On each collision ransfer some eif tkinetic energy to
the atom with which @llide. And these cotliss produce heating

effect in the wire 0,

It is at the heat H produced by the curieint the

wire of reﬁtan e R during time interval y is givgy the expression:
L 4
I?RT I
'Q‘f;gating effect of the current is utilized ieatic heaters, kettle,
toa

er and electric iron etc.

i)  Magnetic Effect \

The flow of current always casi magnetic field ¢ : \
surrounding it in space. The strength of magneéid fdepends upon \"‘
the value of current and the distance from the eténiThe pattern of P e =
the field produced by a current carrying straightrey a coil and a {\._ «HJJF - /l;:]

solenoid is shown in the figure.

Written and composed by: Prof. Muhammad Ali Malik. (Phil. Physics), Govt. Degree College, Naushera
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Magnetic effect is used to detect the presenceioént.

Moreover, all the machines involving electric mstatso use the magnetic effect of current.

The flat coil
é Cisrant Solenoid
Mag netic field pattern Magnetic field generated by a solenoid. The field pattern
. is resemble a long bar magnet.
generated by a flat coil

iii) Chemical Effect

Certain liquids (such as copper sulphate solutamduct electri€i Qe to some chemical reaction
takes place within them. The study of this prodedsnown as electro . The chemical reactiordpoed
during electrolysis of a liquid are due to chemietiects of curniub)depends upon the naturthefliquid
and quantity of electricity passed through theitiqu ‘\\
Example ‘b‘

When CuS0, dissolved in water it disso infu*t and SO;~. On passing the current the
following reaction takes place due to chemicalif&;electric current.
At cathode YV

b Cut™ +2e 1> Cu

The copper atoms thus forn@ are deposited atathede plate. While copper is being deposited at

the cathode, th80,~ ions movi rds the anode. Copper atoms frasdego into the solution as copper
atoms combine with sulpn@bns to form copper
sulphate: @ {l |

Cutt + SO'QIMSOAL

As the lotr(olysis proceeds, copper
continuously osited on the cathode, while
equal it of copper dissolved into the soluti l l Copper plate
aﬁ:@ ensity of copper sulphate solution rema| S— &
u ered. pper plate Copper

sulphate

Electroplating solution
A process of coating a thin layer of some expenstve

metal (gold, silver etc) on an article of some gheeetal is called electroplating.
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Q # 6. Define Ohm'’s law.
Ans. Ohm'’s law

It states that “the current flowing through a coctdu is directly proportional to the applied potaht

difference if all physical states remain same.”

Mathematically it is expressed as |

l >

Val
[ / N 7Y
V=RI A L) L)
WhereR (resistance) is the constant of proportionality. B l\ 4 ;l Y ] !
Vi\LJ . ) Va
Resistance B -

The opposition against the flow of current is kno

as resistance. The Sl unit of resistance is Ohnthémaatically, it is described as:

R == ;
Q # 7. What do you know about the Non-Ohmic devic@s
Ans. Those devices which don’t the Ohm’s law are catled Ohmic devic ‘
The current-voltage graph of non-ohmic devicesas a straight lin e’

example of non ohmic devices are filament bulb semi-conductor diodes.

Q # 8. Write down a short note on series and parall cg\)rh&m;}n of

resistances? @

AV

Series combination of resistances

If the resistances are conrtkcte *

R, Ry Rs-

end to end this kind of combinationﬁ
0

R Rs Rg-

resistances is known as series combizati

resistances.

In this type of combj

n the

voltage divides itself but curr rough eag
resistance remain same.

Battery

And the equivalent r&@smce is given by

*R

Parallel Combination of Resistances
Ii@gistances are connected in such a way t| &

their r@are joined at two points this kind afnbination

is wn as parallel combination of resistances.

In this type of combination the voltage acro

each resistance remain same but current dividedfit AV, =AV= AV

And the equivalent resistand€, can be find out

by using expression:

1 1
= +

R, R,

e

1
R2

Battery )
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Q # 9. Define resistivity and derive its expressiéh Also describe the effect of temperature on the
resistivity of conductor.
Ans. Resistivity
The resistance of a meter cubmaterial is called its resistivity.
Expression
The resistance of the wire is dise proportional to the length of the wird)(and inversely

proportional to the cross sectional argdj (

Mathematically, it is described as: l< I 5
ROL  -eeoeee- (1)
-3 — ) % S ,
A \ / \ f \
Combining (1) & (2), we get: A ! | Vo
\ \V4
R |:| Z ‘! ‘\ | \ I .'-. ‘,
R L b \4/ \\,// J la
=P7 E
And the value ofp is

Wherep is constant of proportionality known as Resistivit Q

A
p=R—

0}
PRy N
Its unit is Ohm meter. ‘\,

Effect of temperature on resistivity of conductor
The resistance offered by a conductor to th wlectric current is due to collisions which thed

electrons encounter with atoms of the Iatticewtemperature of the conductor rises, the amgitof
vibration of atoms increases and hence t rabaloif their collision with free electrons also neases
which result increase of resistance of ¢ ctor.

Q # 10. Write a note on ‘b‘

i) Temperature Coeffici esistance

i) Temperature Coeffigi
Ans. Temperature Coe?g nt of Resistance
n

The fractional ¢

of Resistivity

resistance per Kelvin iewn as the temperature coefficient of resistatices
denoted by nd is described mathematically as:
R, =R,
T_T'
v@n is the resistance of the conductof%f andR, is the resistance afcC.
Qperature Coefficient of Resistivity.
The fractional change in resistivity per Kelvin keown as the temperature coefficient of
resistivity.

Pt—Po

Temperature coefficient of resistivity= oot
0

P, = resistance of conductor &0

P, = resistance of conductor &t
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Q # 11. Write a note on carbon resistor?
Ans.
Carbon resistors
Carbons resistors consist of high grade cerami¢ oodwhich a thin resistive film of carbon is

deposited. The numerical value of their resistascimdicated by the color code which consist of dsmof

different colors printed on the body of the conduct

This resistor has a resistance of
5.7 k) with a precision (tolerance) of

« The first band indicates the first digit in the renal value | +10%.

of the resistance. Second digit Multiplier
Tolerance

-

Usually, the code consist of four bands, whichiarerpreted as:

* The second band gives the second digit of numevaak. First digit
e The third band is decimal multiplier i.e., it givik® number

of zeros after the first two digits.

e The fourth band gives resistance tolerance.

Q # 12. What do you know about rheostat. Also desite its construction.
Ans. It is wire wounded variable resistor. It is congi$tan insulating %der on which a manganin wge
wounded over an insulating cylinder. The ends eflire are co%qu to two fixed terminals ( A &dA

@

third terminal is attached to a sliding contacteth¢an Which‘b@ moved over the wire.

Q # 13. Describe the working of a Rheostat as ‘b‘
i) Variable Resistor

ii) Potential Divider A

Ans. YV

Rheostat as variable resistor
Rheostat can be used as aﬁémable resistor. or

C
purpose, one of its fixed termir@md the slidierminal l
C isinserted in the circuZ@ng contactn@ve towards

terminal A then th% ance involved in the wirc A VVVVVVVV B

decreases, if it mov ards B then the resistanmlved in the circuit increases.
Rheostat as @I divider

To use rheostat as potential divider, potentidbdéncel is applied across the fixed ends A and B of

rheost ‘the help of a battery.Rfis the resistance of the wire AB, the currentdgiag through is given
by & A
QY
=%
The potential difference between the portion BGhefwire AB is given by: R
Vgec = current X resistance + 2_

v v r |4
= — X = —
“TRTTTR d Ve
Wherer is the resistance of the portion BC of wire. Tly@aion shows that this

circuit can provide potential difference at outprminal varying from zero to the
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full potential difference of the battery dependiog the position of sliding contact. As the slidingntact

moves towards the end B, the resistana# portion of the wire decreases which result écréase of output

voltage V.. On the other hand if the sliding contact C is eob¥owards the end A, the output voltdge

increases.
Q # 14. Write a note on thermistors.

Ans. Thermistors

Thermistors are heat sensitive reistbhese are made up by heating under high pesssuamic,

from mixture of metallic oxides of nickel, cobathpper, iron etc. These are pressed into desiWnd

then baked at high temperature.

Termisters with positive temperature coefficientrefistance as well as negat%

resistance are available. The thermistors havigh hegative coefficient of temperatur

measuring of temperature up to 10K.

Q # 15. Define electrical power and derive its expission?

Ans. Electrical power

“The rate at which battery is supplying electrieakrgy is called its ele

Consider a circuit consisting of a battétyonnected in series with re

S
Q\'

tﬁ?@omm

perature of
ecabmurate

as shown in the figure:

Battery

Resistor

A

13,

O

A steady @ flows through the circuit and steady potentiaffetiénce V exist between the

terminals A

AQ up threugh the potential difference V is:

@
=V X AQ

the resistor R. Using the niegof potential difference, the work doA&’ in moving

%& his is the energy supplied by the battery. The attwhich the battery is supplying electrical gyer

led the electrical power of the battery.

Electrical Power =

Electrical Power =

Energy Supplied

Time Taken

Vi

AQ

At
Singe= 22
At

By the principal of conservation of energy, thectieal power of the battery is dissipated in the

resistor R. Therefore,

Power Dissipated (P) = VI
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From Ohm’s law, substitutingg = IR andl =£

Power Dissipated (P) = VI = IR 1 = IR
VZ

|4
Power Dissipated (P) = VI =V * R=R

Q # 16. differentiate between emf of a battery angdotential difference?

Ans.

Electromotive Force Potential Difference

i. Energy supplied by a battery to the chargei. Work done per unit charge in moving itAfrom

carriers to move in circuit is called one point to another is called, petential
electromotive force (emf). difference. c
i. emfisthe cause ii. Potential difference is the efonf mf

iii. the emf is always present even when |niii. The potential differencegﬁss the conductor

current is drawn through battery. is zero when no curre\ti s through it.

Q # 17. Describe the relationship between the emf a battery and te@otential difference. Exphin
this relationship on the basis of energy consideran.
Ans. Consider a battery of emf E having internal resictar. The’\é:.eﬁt | flowing through the circuigisen

by: \‘\
P >
I= R+r @
or '&\,
E=IR+1Ir -—-—----mmmmme (1)
HerelR =V is the terminal po tiyt;ference of the battar the presence of current | ahdis
the voltage drop on internal resistané@o thechwptt

Explanation

The left side of e n (1) is the emf of th e R :
battery, which is equal (@ energy gained by cimrge - :_ E + 4 : B
(electron) to move fi its negative to positiventaal. _'_f_l |
The right siq@we equation gives an accounthef S i
utilization.of this energy. It states that, as at wharge IT l[
passes '{:]h a circuit, a part of its energy lefguar is d R .

(§§ into the cell and the rest of the enegy
e

issipated into the external resistance R. itvgigiby the potential drofR.
Q # 18. Derive the expression for maximum power optit?
Ans. Maximum power output.

As the current is flows through the of resistan®e the charges flow from a point of higher potential
to a point of lower potential and as such, theyséopotential energy. Then power delivered by theebaof
resistance R will be:

Power delivered toR = P,,; = VI

Poue = I’R
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¥V = IR

As the current flowing through the circuitlis=

E 2
P = (2= R

E
—, therefore
R+1

R+r
E?R E?R
- (R +1)? T RZ+12+2Rr
E?R

Pour =

R%2 4+ 12 —2Rr + 2Rr + 2Rr \

E2R
Pour = (R-1)2+4Rr @) )\,

WhenR = r, the denominator of the expressionPgf; is least and s8,,; is then maximum. %’S
e of the source

Thus the maximum power is delivered to the restgfoad), when internal resi

equals the load resistance. Roe r, the equation (1) becomes: b
E’R E’R E?
P .= =— _—_
out " R_R)Z+4R*R 4R? 4R Q\
Q # 19. Explain the Kirchhoff's Rules. an
Ans. Kirchhoff's 1* Rule
It states that . f,,“}

“The sum of all the current flowing to %s point is equal to
sum of all the currents flowin %y from the point”
. Or
The sum of all the currents m‘N}ig at a point in the circuit is zero.

It is described mathematically as:

oo A
Explanation
Consider a secti here faines meet at a point A, nd }
are flowing towards the pﬁ@.t hergdnd |, flowing away from the point A.
Mathematically repr %d as
L+ I+ §+ (-1) =0,
>hL+ =L+ I,

Kirchhoff’$2 ™ Rule
It st at /

"The algebraic sum of all the potential changes in |

closed circuit is zero".

Explanation R.
Consider a closed circuit shown in the figure below

Supposé€r, is greater thai, .

« When a positive chargaQ passes through the cdl| from low

(—ve) to high potential €ve), it gained energy because the wo E,

is done on it. The energy gained by charge, 5.

Written and composed by: Prof. Muhammad Ali Malik. (Phil. Physics), Govt. Degree College, Naushera



Chapter 13 (Z‘d Year Physics) Current Electricity

« When the current passes through the Egllit loses energy equal teE,AQ because here the charge
passes from high to low potential.
* In going through the resist&;, the chargAQ loses energy equal telR;AQ wherelR, is potential
difference acrosg,.
« Similarly the loss of energy while passing throtigé resistorR, is —IR,AQ.
Finally, the charge reaches the negative termihtéencellE; from where we started.

According to the law of conservation of energy, thial change in energy is zero. Therefore, we can

write: ‘\
E,AQ — IR,AQ — E,AQ — IR,AQ = 0 \
(,Joo

Or

E,—IR, —E,— IR, =0 /\
This is mathematical form of Kirchhoff's rule. b/\
Q # 20. Write a note on Wheatstone Bridge.
Ans. Wheatstone Bridge

Wheatstone Bridge is the combination of four resises, arrﬁ%n the form of mesh, used to find

out unknown resistance.
Explanation %V

Consider four resistancey, R,, R3;, R, connected x&h a way so as to form a mesh ABCDA
battery of emf is connected between points A and\ Gertsitive galvanometer of resistarigis connected
between points B and D. "\
N
Let the currenty, I,, I; flows thrgh%oops ABDA, BCDB, ADCA respedly.

The Kirchhoff's 2 Rule as a% to loop ABDA gives:

— LRy — (I, — )R ~I3)R3 =0 ---eeeee- Q)
Similarly by applying the Kir s Rule to the loop BCDB, we have:
— LR, — (Iz(bzg Ry— (I, —L)R; =0 -—-m-nmv

2

The cur through the galvanometer will be zefro

I, — I, = Q or I;*= I,. With this condition, the equation (1) and (4
reduceso

Q»{, — Ry = (I = I;)Rg -r-seeee- (3)

~ LRy = (- Ig)Ry e ©)
Dividing equation (3) and (4), we get:

—hRy (11-13)R3
—I1R; (11 - 13)Ry
B_Rs

O 5)

Ry Ry

If we connect three resistan®g, R,,R; of known

adjustable values and unknown resistaRgén such a way that no
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current pass through galvanometer, then the unkmesigtance can be find out easily by equation (5).
Q # 21. What do you know about potentiometer? Alsaescribe the advantage of potentiometer over
voltmeter.
Ans.
Potentiometer
It is a device that is used to nueaspotential
difference between two points without drawing amyrent E

from original circuit. +|

Advantage of Potentiometer over Voltmeter

Potential difference is usually measured by ¢
instrument called voltmeter. The voltmeter is caried
across the two points in a circuit between whicle tip
potential difference is to be measured. It is neagsthat
the resistance of the voltmeter be large compaoethé

circuit resistance across which the voltmeter isnected.

Otherwise an appreciable current will flow througe +I

E;

voltmeter which will alter the circuit current anthe
potential difference measured. Thus the voltmeger ead

the correct potential difference only when it doed dr @‘ny current from the circuit across whitcls

connected. .
On the other hand, potentiometer is & instrument which can measure and competenfial
difference accurately without drawing any ci rent.
Q # 22. Explain the construction a rking of Pantiometer?
Construction

It is consist ob@we whitlas resistanc& between its two fixed terminals A and B while a
sliding terminal C wover the wire. Theistsicer between A & C can be varies from 0 to R by

moving sliding ¢ from A to B.

C

&.
A—"\NWWVWWW— B

If a:fJattery of emE is connected acro$s.Then current flowing through it is

=%
R

If we represent the resistance between A and € Bfen potential drop acrosswill be:

V= E
_‘rR

Thus the potential drop can be varied from 0O tockbss A & C terminals by sliding the terminal C

from A to B.
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A source of potential difference whose emfEis is to be measured is connected A and sliding
contact C through a galvanometer G. The potentiddier is connected at point A. After adjusting ttiecuit
the sliding contact is so adjusted that galvanonsiew no deflection. At this condition the eByfis equal to

potential difference across A and C, whose valladvn, i.e.,

In case of a wire if uniform cross sectional atba,resistance is proportional to length.
So rUi & RUL
Therefore, unknown endf,, is given by : \

E \
Ex =T E 6%
Comparison of different emfs

We can compare different enfis & E, of two cells easily by fmdmgt ﬁalancmg cdrah.
If 1, is the balancing length corresponding Eaethen:

Ey=E2 e 2)
Similarly, if [, is the balancing length corresponding Eyethen: Qﬁj

[
E2 -_ E LT (3) . '}
Dividing equation (2) and (3), we get: \‘\E
B, L (b'
EZ l2
This expression tells that the ratio of two emfe@o ratio of their balancing lengths.

v
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EXERCISE SHORT QUESTIONS

Q # 1. A potential difference is applied across thends of a copper wire. What is the effect on therid
velocity of free electrons by
i. Increasing the potential difference
ii. Decreasing the length and the temperature of the wa.
Ans. The drift velocityV,; of electrons in a conductor is described by thientda:
AV

d —
neplL \
WhereAV is the potential difference between the ends afloetor,L is the length of uctor and
p is the resistivity of wire. From equation, it igar that /\
i.  Drift velocity of electron increases with increaseotential difference

ii. Drift velocity of electron also increases by desirg the length and te@rature of wire.

Q # 2. Do bends in a wire affect its electrical réstance? Explain. Q
Ans. The resistance of the conductor is described byotimeula: ﬂj
R = p£ Q
A

Where L is the length and A is the cross-secti@a af condupw electrical resistivity of the material
which depends upon the nature of conductor.

Hence the resistance of conductor depends dbmetry and nature of conductor. Hence the
bends in conducting wires don’t affect its eleearltes&
Q # 3. What are the resistances of the ress&%n in the figure A and B. What is the tolerance of
each? Explain what is meant by the toliran%y

Green Red
Gold White  Orange

wn o
Bro / . ““0“\ / s/nl\ er
\ \ &7\
a v
) Fig. A Fig. B
For figure A¢ The color codes for figure A are alidws:|For figure B. The color codes for figure B are alfofvs:
QWn” 1 (First Digit) Yellow 4 (First Digit)
Q;ze 5 (Second Digit) White 9 (Second Digit)
2 (Number of Zero) Orange 3 (Number of Zero)
Therefore Therefore
Resistance = 15@D Resistance = 4900D
And And
Tolerance = T = 5% Tolerance = T = 10%
Tolerance

Tolerance means the possible variation in the vafuesistance from the marked value. For exanmgE)00

Q resistance with a tolerance of 10% can have arabsistance between 900and 110Q@2.
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Q # 4. Why does the resistance of conductor rise thitemperature?

Ans. The resistance offered by a conductor to the fléwlectric current is due to collisions which thed

electrons encounter with atoms of the lattice. As temperature of the conductor rises, the amgitof
vibration of atoms increases and hence the prabaloif their collision with free electrons also heases
which result increase of resistance of conductor.

Q # 5. What are the difficulties in testing whetheithe filament of a lighted bulb obeys ohm'’s law?

Ans. Ohm’s law states that the current flowing througé tonductor is directly proportional to the poiaint
difference applied across its ends provided thateimperature of the conductor remains constardaéxlf a

lighted bulb, the temperature of the filament ims®s with the passage of current through it. H

law can’t be applied to filament bulb C
Thus the main difficulty in testing whether theafitent of a lighted bulb ob 's law is the

change in temperature with the flow of currenttin i
Q # 6. Is the filament resistance lower or highemia 500 W, 220 V bulb than i Q& W, 220 V bulb?
Ans. We know that Q

2

P = LN rR=L 0)
R Q
The resistance of filament of 500 W, 220 V bulb is: f,«
0}
vz (220)2 \\

=5 ="y = 9860 \

The resistance of filament of 100 W, 220 V bulb is:
R_VZ_(220)2_484Q s
TP 100 AN

It is clear that the filament resistance is |OW%&500 W, 220 V bulb than 100 W, 220 V bulb.

Q # 7. Describe a circuit which will S@a continausly varying potential.

Ans. To use rheostat as pote divider, potentiafed#éinceV is applied -
across the fixed ends A an rheostat withhiblp of a battery. IR is the
resistance of the wir@é current | passinguigh is given by: R
%4 C
I = R 0’ + i
= N,
The potential ence between the portion B&hefwire AB is given by:
7
‘&? current X resistance Vac
&C == = _V
% B

rer is the resistance of the portion BC of wire. Tlygiaion shows that
this circuit can provide potential difference atmu terminal varying from zero to the full poteaitdifference
of the battery depending on the position of slidiogtact. As the sliding contact moves towardsetie B, the
resistance of portion of the wire decreases which result@éer@ase of output voltagé;.. On the other hand

if the sliding contact C is moved towards the endh®& output voltag;. increases.
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Q # 8. Explain why the terminal potential differene of a battery decreases when current drawn from it
is increases.
Ans. The terminal potential differendg of the battery of emf is described by the formula:
Vi=¢e—1Ir
Wherer is the internal resistance of the battery andhéscurrent flowing through outer circuit.

Itis clear from equation that when | is large, taetorIr becomes large arig becomes small. Hence terminal

N

Q # 9. What is Wheatstone bridge? How can it be uddo determine an unknown resistance? \

potential difference of a battery decreases wherentidrawn from it is increased.

Ans. It is an electrical circuit which can be used todfithe unknown resistance of a wij e%e circuit of
Wheatstone bridge is shown in the figure. /\

It consist of four resistance connected in the farfma mesh, galvanomz r, ‘battery and a switch.

When the bridge is balanced, it satisfies the Yoty relation: \
R, R, R, X Ry Q
_——= 4 =
Ry Ry R,
If the values oR,, R,, R; are known, the®, can be calculated, provid@he bridge is balanced
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