Chapter 14 (Z‘d Year Physics) Electromagnetism

ELECTROMAGNETISM

Q # 1. Describe the properties of magnetic field duto current in a long straight conductor.
Ans. When the heavy current is passed through a straatductor:

it e >
s ' SIS 5
(<o iiles) g el /\/\

i. A magnetic field is set up in the region surrougdincurrent car (r;b)\\ﬁ'r)e.
ii. The lines of force are circular and their directd®pends upon édirection of current.
iii. The magnetic field lasts only as long as the cmriﬂaﬁovyi%tmugh the wire.
iv. The direction of magnetic lines of force can beifdmtxxght hand rule described below:
“If thewireisgrasped in fist of right hand with the thumb 'r%g in the direction of current, the finger of the
hand will circlethe wire iqth‘e“&ivon of magnetic field.”
Q # 2. Derive the expression of force on a cur ying conductor in a uniform magnetic force.
Ans. If a current carrying conductor is place reexxtl magnetic field, the magnetic field of conduatill
interact with the external magnetic field,/as theuit of which the conductor may experience a force
Consider a rod of copper g @gﬁ‘.hthat is capable of moving on the pair of coppdsrdhe whole
arrangement is placed between poles pieceshofseshoe magnet so that the copper rod is sedjécta

magnetic fieldB directed verti upward.

When a C§Er Qpassed through the copper rod fro™

Switch :
battery, the c t'earrying conductor will expade magnetic Eonductmg
— ar
force andmoves on the rails. The magnitude of retgifiorce l
. _ X X|[X X X X
depend the following factors: : ]
i '& e magnetic force is directly proportional to th _1__ /’(. x ”x I_"'.x XE’(
a' current flowing through conductor. J— il X §< - X X
Fal \x x| X X x X
. The force is directly proportional to the lengthtbg —1 1 ]
conductor inside the magnetic field. |>< N N & & N
FalL

iii. The force is directly proportional to the strengftapplied magnetic field.
FaB
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Chapter 14 (Z‘d Year Physics) Electromagnetism

iv. The magnetic force on current carrying conductor digectly

proportional tosin 6, where@ is the angle between conductor an B out of page:

the field.

F asin @
Combining all these factors,

F a ILBsinf

F = kKILBsin@ ®)
Where k is the constant of proportionality. If walédw Sl units, the value of B into page:
kis 1. Thus in Sl units

F = ILBsin@

If L vector is in the direction f current flow, then vector form:
F= I(LxB)

This is expression of magnetic force on a currantying conductor (b)

Figure 29.6 (a) Magnetic field
lines coming out of the paper are

Q # 3. Define the term Magnetic Field Strength. (") indicated by dots, representing the
tips of arrows coming outward.

Ans. The force acting on one meter length of conductaced at right a%‘ (b) Magnetic field lines going into
Lo . . the paper are indicated by crosses,
to the magnetic field when 1 A current is passimpugh it. In.&\gl}te} the representing the feathers of arrows
. . L . d.
unit of magnetic field strength is teslaT = 1 NA™'m™?). ‘\\ going towar

Q # 4. What do you know about magnetic flux?

in a uniform magnetic field.

Ans. The number of magnetic lines of force passi certain area element is called magnetic fluxe Th
magnetic flux®y through the plane element of Nc‘hr afem the uniform magnetic fiel® is given by the dot

product ofB andA. ?7

®; =B.A 6’
&y = BAcos#6 @

Whered is the angle between tha@netic field strelyémd vector areA. Magnetic

flux is a scalar quantity and i#S*$l unitNsnA~* which is called weber (Wb).

Special cases

Case 1 When the ie@&rected along the normal todhea, s@ is zero and the flux

is maximum: —
D = B.

= BAcos0 = BA +B

Case%d@ n the field is parallel t the plane of the atba angle between the

dA
Lg normal to the area99°, i.e.,0 = 90°, so the flux through the arez '
in this position is zero

@ =B.A=BAcos90° =0
Case 3For the case of curved surface placed in a noretmifnagnetic field, the curved surface is dividet i
small surface elements. Each element being assphlaed and the flux through the whole curved surface
calculated by the sum of the contributions frontladl elements of the surface.
Q # 5. Define the term flux density.
Ans. The magnetic induction B is the flux per unit acda surface perpendicular to B, hence it is aldted as

flux density. Its unit iS#b m™2.
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Q # 6. State the Ampere’s Law. Apply it to find outthe magnetic field strength

inside a current carrying solenoid. Exterior

Ans. Consider a close circular path enclosing a curoamtying conductor. This
closed path is referred as Amperean path. Diviée path into small elements of
length likeAL. Let B be the value of flux density at the siteAdf. If 6 is the angle
betweenB and AL, then B cos 6 represents the component Bfalong AL. Thus

B. AL represents product of length of elemahtand the component dB alongAL.

Ampere’s law states that

Interior

“

b

|
|
|
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|
|
|
|

The sum of the quantities B.AL for all path elements into which the complete
has been divided equals u, times the total current enclosed by the logp”
The Ampere’s law can be described mathematically as /\
(B.AL){ + (B.AL) + (B.AL)3 + ...... + (B.AL), + ...... (B.AL)y = ol b

Or \’
. Q
;(B.AL)r = ol be

Where(B.AL), is the value oB.AL along ther th elemé&p@

N is the total number of elements into which lo@s been divj

<---
L

Magnetic Field Strength Due To Current Carrying Sok

AL

When current passes through a solenoid, ‘it behikesbar

magnet. Suppose that the magnetic field insidewlenoid is uniform

e

)C

X

and much strong whereas outside the solenoid.

X

We want to find out the mag field strength riBide the

~
/
X | X

solenoid by applying Ampere w law. For thige consider a

rectangular Amperean loop. ide the loop ifdar elements of
lengthsab = 11, bc = 1,, cd ndda = 1,.
Applying Am s+law, we have:

4
Z(B. L), %= u, X current enclosed

r=1

(B¢AL), + (B.AL), + (B.AL)3 + (B.AL)4 = uo X current enclosed ------- Q)

DG
1
—_
|
|
|
L
|

O e The length elemenib = [, lies inside the solenoid, where the field is unifcand is parallel
Q& tol;:
(B.AL); =B l;cos0°= B,
e For the elementd = 5, that lies outside the solenoid, the fi@ds zero, so
(B.AL); =0
e For elementdc = [, andda = l,, B is perpendicular to length elements, so
(B.AL), = (B.AL), = 0
The equation (1) becomes:

B l; = uy X current enclosed
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If n is the number of turns per unit length of the sold, the rectangular surface will intercegy
turns, each carrying currehtSo the current enclosed by the looplg. Thus Ampere’s law gives
Bly = py Xnlyl
B = pgnl
Direction of Magnetic field strength inside Solenal
The direction of magnetic field strength B can inel fout by right hand rule which states:
Hold the solenoid in the right hand with figures curling in the direction of current,

the thumb will point in the direction of the field.

Q # 7. Find out the expression of magnetic force ammoving charge in a magnetic field. \\
Ans. Consider the portion of wire, carrying currdntis placed in an P
external magnetic field of strengBh The magnetic force on the currer F,

carrying conductor is given by the expression:
FL= [ (LXB) - 1) B,

mn

n = Number of free electrons per unit ‘ Va
q( !)—»

A

Let

AL = Volume of the conductor

nAL = Number of free electrons in the conductor .»\é ¢
v = Speed of the charge carrier ‘\\
Then the carrier entering the left face of the segnakes the

At =L/, to reach the right face. If .
q = Charge on a charge carrier ‘\\

Then nALq = AQ = Total charge rowiEg in‘tonductor in tindg = L/v

So, the current through conductor is:@
_ g _ nAlq __
I=-= 7 = nAqu '&
The equation (1) becomes: &
F, = nAqv (L X
= ndqu ( “Qﬂ) ---------- @

of the chaivca iess If L is a unit vector along the direction of segmiersind? is along the velocity, then

* g the value in equation (2), we have:
F, = ndqv (LD X B)

= nAqL (vD X B)
= nALq (v X B)

As nAL is the total number of charge carriers in the sagm, so the forceF experienced by a single charge

carrier is:

.
F = m =q (V X B)
Thus the force experience by a single charge cam@wing with velocityv in the magnetic field strengiis:

F=q(vxB)
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Chapter 14 (Z‘d Year Physics) Electromagnetism
Q # 8. What do you know about the Lorentz force?

When a charge particlgis moving with velocity in a region where there is electric fidddand magnetic field
B, then the vector sum of electric forg& and magnetic force (v X B) is called the Lorentz forcé.
Mathematically, it is described as:

F=F, +F,

F=qE+q (vxB)
It is important to note that only the electric ferdoes work, while no work is done by the magrietice which

is simply a deflecting force. \

Q # 9. Derive the expression to find ouf/,, of an electron. ¢?
Ans. Let a narrow beam of electrons moving with a camsgpeed v be projected & gles to a known

magnetic fieldB. The magnetic force experienced by the beam cfrele will be:

F=—-e(vxB) \
Q

The direction of the force will be perpendicular t
bothv andB. As the electron is experiencing a force th % X x W in
acts at right angle to velocity, so it will charthe direction
of velocity. Thus the electrons are subjected mwpastant
force F = evB at the right angle to the direction of moti
Under the action of this force, the electrons witive in t
circle as shown in the figure. \

As the electron moves in the circle, the necgy gaEgnetic

force— is provided by the magnetlc@ evB. Thus

we have: &
mv?
evB = - (}'&«

e 14
m B A )
This equation sh at if the values of v arelkriown,€/,;; of the electron is determined.

o find out the value of r, a glass tube is filleih a gas such as hydrogen at low pressure.
¢ The glass tube is placed in a region of uniform nedig field of known value. As the
,g electrons are shot into this tube, they begin tovanalong a circle under the action of
Q magnetic force. As the electron move, they collidéh the atoms of gas. This excites the
atoms due to which they emit light and their pagicdmes visible as a circular ring of light.
The diameter of ring can be easily measured.

« In order to measure the velocity v of electrons, sheuld know the potential difference
through which the electrons are accelerated befotering into magnetic field. If V is this
potential difference, the energy gained by thetedas during their acceleration is Ve. This
appears as kinetic energy of electrons:

1

_ 2=V
va e
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2Ve
v = ’—
m

Substituting the value of v in equation (1), we: get

Squaring both sides:

e 2V \\

ol e s
This is the required expression to find fifg, of electron. 6
Q # 10. What do you know about cathode ray oscilloepe (CRO)? Also de ﬁe the construction,
working and applications of CRO. 6
Ans. Cathode ray oscilloscope is a high speed graptiimgjodevice. It is Xcathode ray oscilloscope
because it traces the desired waveform with a hefaetectrons which arg@caﬂed cathode rays.
Principle

Vertical Horizontal

Its works by deflecting the beam o Electron deflection  deflection

electrons as they pass through uniform electrid fie gun plates plates

Electron
bean

between the two sets of parallel plates. The digftec <=
beam then falls on fluorescent screen where it Ega\ :
a visible spot. It can display the graphs of fun% ‘Z

which rapidly vary with time. YY
Construction Vertical Horizontal
. : input input Fluorescent

The beam of electrons is ided by & screen
electron gun which consists of an indirectly heatathode, a grid and anode. The filament heatsatteode C
which emits electrons. The e A which is at hpglsitive potential with respect to cathode, acetéeas
well as focus the elec @eam to the fixed spothe screen.

The two se efecting plates are usually reteras horizontal and vertical deflection plates. A

voltage appli een the horizontal plates defléhe beam horizontally on the screen and théagel

applied aﬁs vertical deflects the beam vertiaail the screen.

Workin
‘Qe voltage that is provided across horizontalgslas usually provided by a circuit that is builtthe

CR®: It is known as sweep or time base generatosebutput waveform is a saw tooth voltage of pefio

If a sinusoidal voltage is applied across the ytgslawhen, simultaneously, time base voltage is
impressed across horizontal plates, will now spaadnd appear as sinusoidal trace on the screen.
Uses of CRO

The CRO is used for displaying the waveform of\egivoltage. Once the waveform is displayed, we
can measure the voltage, its frequency and phafenation about the phase difference between taltages
can be obtained by simultaneously displaying theiveforms.

Q # 11. Find out expression of torque on a currentarrying coil.
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Chapter 14 (2qd Year Physics) Electromagnetism
Ans. Consider a rectangular coil carrying current |. Tobé is capable of rotation about an axis XX". poge it

is placed in uniform magnetic fieBl with its plane along the field.
The force on current carrying conductor placed mgnetic field is describe by the expression-
ILB sin 6, wheref is the angle between conductor and the field.
* In case of the sides AB and CD of the coil, thel@afgs zero or180°, so the force on these sides
will be zero.
» In case of sides DA and BC, the anglis 90° and the force on these sides will be:

Fl :FZ ZILB

Where L is the length of these sidé$,is the force on the Q
)
side DA andF, on BC. X
Therefore, the forceB, and F, being equal and opposite form a couple whic C)

tends to rotate it about an axis.
The torquer of the couple is given by the expression:
T = (Force)( Moment Arm)
7= (ILB)(a) = IBLa --------- 1) "b
wherea is the moment arm of the couple and is equal ¢dehgth of suQ«
or CD. La is the area of the coil. The equation (1) becomes: ,\é,
T=IBA - (2)
The equation (2) gives the value of torque whenfi ﬁ the plane of
the coil. However, if the field makes an anglevith thesplane of the coil, the
moment arm will become cos a. So,

T=1IBLacosa ‘\E )

T=1I1BAcosa 6
>

Q # 12. What do you know ab vanometer? Alsoescribe its construction and working.

Yv \ 4

2

e
ol >
Yy

Ans. A galvanometer is an electrical instrument usedetiect the passage of current.

Principle
Its working dep;d@ the fact that when a atroarrying coil is placed in a M

magnetic fields eriences a torque which camléscribed by the formula:

%ﬁ. T = NIAB cos a C
Where @ e number of turns in the coil, A gsarea, | is the current passing throuc —I D
it e magnetic field in which the coil isapked andr is the angle which the plane
% coil makes with B.

Due to action of the torque, the coil rotates dng it detects the current.
Construction
A rectangular coil C is suspended between concateped N and S poles of —

horseshoe magnet with the help of a fine metaligpension wire. The suspension wir

F is also used as one current lead to the coil.ofher terminal of the coil is connectec

<o,

to a loosely wound spiral E which serve as the sg@aurrent lead. The pole pieces ¢
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Chapter 14 (2qd Year Physics) Electromagnetism
the magnet are made concave to make the fieldlradlibstronger.

Scale

Working S
When the current is passed through the coil, &d®ed upon by a ' \

couple which tends to rotate the coil. This couiglkknown as deflecting

couple and is given byIAB cos a. As the coil is placed in radial magnetic
field in which the plane of the coil is always péglato the firld , soa is
always zero. This makess a = 1 and thus,

Deflecting Couple = NIAB
As the coil turns under the action of deflectingigle, the suspension wire is

Splling C‘oil
twisted which gives rise to a torsional coupldehds to untwist the 4
suspension and restore the coil to its originaltfwss This couple is known as restoring
The restoring couple of the suspension wire is priignal to the angle of deflectlcmas ”gs the suspension
wire obeys Hook’s law. Thus

Restoring Torque = c6
Where constant c is called torsional couple anttbfned as the couple of lmys

Under the effect of these two couples, coil comest when

Deflecting Torque = Restoring Torque A % )
NIAB = c6 ‘\/\
[=——0 - 1) >
NAB
Thus! a 6 since— = constant. "
NAB
Thus the current passing through the coil is i portional to the angle of deflection.

Sensitivity of Galvanometer

Sensitivity of the galvanomet éne measurthefability of galvanometer to detect small amoaft

current. It is obvious from equati that avgalometer can be made more sensitiv}tva%g is made small.

Thus, to increase the sensitivi
Dead Beat Galvanometer(b;

galvanometenay be decreased or B, A and N may be increased.

The galvan in which the coil comes to restldy after current passed through it or the cutren
is stopped from flowi hrough it, is called sk a dead beat galvanometer.
Q#13. Descr|b e working of an ammeter.

Ans. An a eter is an electrical instrument which isdusemeasure the current in amperes. An ammeter can
be co cted by connecting a low value bypasstaese (called shunt) to a galvanometer.
Consider a galvanometer of resistamigewhich gives full scale deflection when currédpis passed

through it. The potential differendg that causes the curreff to

pass through galvanometer is given by R,
Vg = 1Ry I,
We want to find out the expression of shunt (bgpa: S I,
resistantR that is needed to convert the galvanometer to derm 5 = I:‘/IV\'
which can measure maximum currént I I
(o] (]
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The shunt resistance is of such a value so thatcthrent/; pass through galvanometer and the
remaining currenf/ — I,) passes through shunt.

As the shunt resistance is parallel to the galwater, the potential difference across the galvatem
is equal to the potential difference across thenshu

Vy =V,

Ry = (I—1,)R;

I
R; =—%R
Sooa-1g09

This is the expression to find out the shunt rasis¢, that is connected in parall \eonvert
galvanometer into ammeter.

Q # 14. Find out expression of resistance that ioonected in series with galvanomet @onvert into
voltmeter. ?\

Ans. A voltmeter is an electrical device which measuhespotential difference in \@ between two piimt
an electric circuit.

To construct a voltmeter, a very high resistanceoisnected in ith galvanometer. Consider a
galvanometer of resistan@g which gives full scale deflection when ué?? assed through it.

In order to make a voltmeter of the range of V:v,oth’e\vglie} of high should be such that full scale
deflection is obtained when it is connected acismlts. If tH\N entl; passes through the circuit, then by
applying Ohm’s law: ‘b‘

V=V +V .

=V =I,R, + I,Ry, \\ Ry R,
?,, —AW
=V =1,(R; + Rp)
Vop e O ' '
= — =
P o

v &
=>Rh=__Rg

Iy

This is the expre to find out the resistahe iis connected in series to convert galvanonieter
ammeter. %

Q # 15. Describe construction and working of Ommeter.

Ans. It is a useful device for rapid measurement ofstesice. It consists of a galvanometer, and adjlestab

resistan known value and a cell connecteéries as shown on the figure.

%dure

The series resistanc®; is so adjusted that when the /\
terminals ¢ and d are short circuitedR £ 0), the \‘/

galvanometer gives full scale deflection. So théreswe T

convert a galvanometer into ohmmeter, the soffglvanometer is calibrated using the following

graduation of the usual scale of the galvanomstenarked

0 for resistance measurement.
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*  When the terminals ¢ and d are not joined, no otipasses through galvanometer and its deflecsion i

zero. Thus zero of the scale is marked as infiolityns.
« When R is not infinite, the galvanometer deflectsame intermediate point depending on the value of
R and hence the galvanometer scale can he catii@atead the resistance directly.
Q # 16. Write down the working of AVO meter in detal.

It is an instrument which can measure the current| X

amperes, potential difference in volts and reststaim ohms. It .1_-—
actually employs a single galvanometer which by hieép of a Fy X
7
xR
ohmmeter according to the requirement of the user. X
Here X and Y are the main terminals of AVO mett .’_

which is connected with the circuit in which the asarement is
R

switch is converted into multi-ranged ammeter, meiter and

g

required. FS is the function selector switch whadnnects the vy o

galvanometer with relevant measuring circuit. X,

Voltage Measuring Part of AVO Meter o
The voltage measuring part of AVO Meter is actually FS
multi-ranged voltmeter. It consist of a number efsistance{ X o6 2

each of which can be connected in series with tbei 06@ o - o
galvanometer with the help of a switch called the itth. | Y o 5V 15\"\50‘ 150V

. ° Range Switch
The value of each resistance depends upoL\thg rahdfee o

voltmeter which it controls. Yv

Current Measuring Part of AVO M X

meter is actuillg multi- e ’

a number of low tasis ly

the galvanometer. Théuam to X9 50mA

The current measuring part of

ranged ammeter. It consi
connected in parall
these resistance d upon the range of thetamme Y ©¢ 500mA

The circuit al a range selection switch SRwls used

to select %r.ticular range of current.

R%&?a Measuring Part of AVO Meter X,
The'resistance measuring part of AVO meter is at éamulti-

range ohmmeter. Circuit for each range of this metasist of a ly R
battery of emf/, and a variable resistan®e connected in series X ©

with galvanometer of resistangg. y ©

Before measuring an unknown resistance by an ohemmiétis éR

first zeroed which means that we short circuittédreninals X, Y |

and adjust to r, to produce full scale deflection.
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Digital Multimeter

Another useful device to measure resistance, cumad voltage is an electronic instrument callegditdi
multimeter. It is a digital version of an AVO metét has become very popular testing device bec#use
digital values are displayed automatically withidead point, polarity and the unit fof, A or Q.

These meters are generally easier to use becaggeltminate the human error that often occur admeg the

dial of an ordinary AVO meter.

EXERCISE SHORT QUESTIONS N
Q # 1. A plane conducting loop is located in a urofm magnetic field that is directed along% . For
um’~

what orientations of the loop, is the flux maximum@7or what orientation, is the flux mi?ﬁ\
Ans. The magnetic flux through a conducting loop caffife out by the expression: /\

Ap =B.A =BAcos0 b

HereB is the magnetic field strength and A is vector avbase direct@%erpendicular to the plane
of the loop. fb
Case 1When vector area of the conducting loop is in tineation of ma@ic field strength i.@.,= 0°, then
the magnetic flux: ,\é,‘}

Ap =B.A=BAcos0°=BA asosO":\x
Thus the magnetic flux through the coil is maximwvhen ector area of the conducting loop iglperto
magnetic field strength. .
Case 2When vector area of the conducting IooN%erpmidi to magnetic field strength i.6.= 90°, then
the magnetic flux:

Ap = B.A =BAcos90° = BA 6, asos90° =0
Thus the magnetic flux through the 6@5 minimumien the vector area of the conducting loop is
Q # 2. A current in a condu roduce a magnetidield, which can be calculated using Ampere’s Law.
Since current is de:x%e rate of flow of clrge. What can you conclude about the magnetic fieldue

perpendicular to magnetic field

to stationary char at about moving charges?
Ans. A statio rges cannot produce any magnedfid.fin case of stationary charges, the rate of 6
charges is*zero(4.e. current = 0), so therelélho magnetic field.

Ké moving charges produce current, so the migfiedd produced around the path of its motion
s@o the magnetic field produced around aemircarrying conductor.
Q #38. Describe the charge in the magnetic field $ide a solenoid carrying steady current |, if (a)le
length of the solenoid is doubled but the number dlurns remains the same and (b) the number of turns
are doubled, but the length remains the same.
Ans. The magnetic field streng inside a current carrying conductor can be fintdlyuthe expression:

B =pgnl = ------m-m-- 1)

Where | is the current flowing through conductod anis the number of turns per unit length ie= % Thus

NI
B = #o™
L

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



Chapter 14 (2 Year Physics) Electromagnetism

(&) When Length of solenoid is doubled by keeping thmlper of turns constant, then magnetic field stiieng

g =tN _p_8
2L

Thus on doubling the length of solenoid by keephegturns constant, the magnetic field strengtlobess one
half of its original value.
(b) When number of turns of solenoid is doubled by kagthe length of solenoid constant, then magnetic

field strength:
B" = MMl _ pr _ Hp
L
Thus on doubling the number of turns of solenoikégping its length constant, the magnetic fiedelng)\
becomes doubled of its original value.
Q # 4. At a given instant, a proton moves in the pitive x-direction in the region where th c'ﬁ%agetic
field in the negative z-direction. What is the diretion of the magnetic force? Will the gproten contiue to
move in the positive x-direction? Explain. (\
Ans. As the proton is moving in the positive x-directiand magnetic field is direﬁ@ into the plane aer,
then the magnetic force on proton can be find sirigiexpression:
F=q(vxB) an
According to right hand rule, the magnetic forcéirected along y-axis.

at the right angle to motion of conductor, therefibmwill mov g a circular path in xy-plane.

No, the proton will not continue to move in the iﬁu:§" |3n. Since the magnetic force is agti
Q # 5. Two charged particles are projected into aggi re there is a magnetic field perpendiculaio
their velocities. If the charge are deflected in ite difections, what can you say about them?
Ans. When a charge particle is projected in agneid,fit will experience the magnetic force given b
F=q(vxB)
The magnetic force is a deflecting for aud;lda‘ tharged particles are deflected in oppositectiing, then

e partgpositively charged and the other is negaticbrged.

particles are oppositely charged. i
Q # 6. Suppose that a charge gtis’moving in a unifm magnetic field with a velocity v. Why is there o
work done by the magneti e that acts on the enge?

Ans. The magnetic fo@@m a charge particle will achma to the direction of motion of the particle, the

work done by the ?Q‘ls given by:
W =F. Fdcos 8

Where# isithesangle between the magnetic force and dispiant of charge particle. For present case:
0 = 90, Therefore:

W = Fdcos90° =0
Thus we can say that magnetic force is a defledtnge and it cannot do any work.
Q # 7. If a charge particle moves in a straight lia through some region of space, can you say thakth
magnetic field in the region is zero.
Ans. The magnitude of magnetic force on a charge partiah be expressed as:

F = quBsin0

£
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Whered is the angle betwed® andv. So if the particle moves in a straight line ttgbisome region of space

then it means that the charge particle is not égpeing magnetic force which might be due to on¢hef
following reasons:

i. Magnetic field strength B in the region is zero

ii. Magnetic field is parallel or anti-parallel to t&ection of motion.
Q # 8. Why does the picture on a TV screen becoméstbrted when a magnet is brought near the screen?
Ans. The picture on a TV is formed when moving electretrike the florescent screen. As magnet is brought
close to the TV screen, the path of electronsstodied due to the magnetic force on them. So rltterp on the
screen of TV is distorted.
Q # 9. Is it possible to orient a current loop in ainiform magnetic field such that the loop wH%t}'d to
rotate? Explain. 6
Ans. A current carrying loop when placed in magnetitdfi@ill experience a torque glv{\by

T =BINAcosa
Where B is the magnetic field strength, | is cutrfiswing through coil, N is n@}of turns in ailg A is the
area of the coil and is the angle between plane of the coil and magfietd.
It is clear from expression that when plane ofdbi makes ano% e 60° with magnetic field, the

torque on the coil will be zero. In this conditidhe coil will not te &@tate.

Q # 10. How can a current loop be used to determirtae pre f a magnetic field in a given regiaf

space?
Ans. When a current carrying loop is placed in a u etic f|eId, a torque is produced in the laop i

given by: \\

T = BINAcosa g

If the loop is deflected in a given regionitlieconfirms the presence of magnetic field, otheennot.

Q # 11. How can you use a magnetid&o sepaeaisotopes of chemical element?

Ans. If the ions of isotopes of an ent are projeateal magnetic field of known strength B, the ionsve

in circular path of radius r. T@‘n of the iorgigen by the expression:

(b; e v v m
— == r=—=X—
m Br B e

If v, B and e of the.i are constant, then
rom
So the m&f different mass will have differeadir of curvature and hence they can be separatetgnetic
field.
Q% hat should be the orientation of a currentarrying coil in a magnetic field so that torque ating
upoh the coil is (a2) maximum (b) minimum?
Ans. A current carrying loop when placed in magnetitdfiill experience a torque given by:
T=BINAcosa
Where B is the magnetic field strength, | is cutféswing through coil, N is number of turns in ailc A is the
area of the coil and is the angle between plane of the coil and magfietd.
(&) When plane of the coil is parallel to magneticdijet = 0 and the torque acting on the coil will be

maximum given byr = BINA cos 0° = BINA
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(b) When plane of the coil is perpendicular to magniid, « = 90° and the torque acting on the coll
will be minimum, given byr = BINA cos 90° = 0.
Q # 13. A loop of wire is suspended between the peo@f a magnet with its plane parallel to the poléaces.
What happens if a direct current is put through thecoil? What happens if an alternating current is usd
instead?
Ans. When direct current is passed through he coil oéya torque acts on the coil which rotates the coi
However, when alternating current is passed thrdahgtcoil, the direction of current is reversecataft
every half cycle of the coil. So the coil oscillsie the magnetic field instead of rotating.
Q # 14. Why the resistance of an ammeter should lvery low? \
Ans. An ammeter is connected in series with a circuingasure the current. It is connected i %}ao
total current passing through the circuit shouldsgrough it. If the resistance of the ampvi rellarge, it
will alter the current of the circuit to great exteand the measurement of current will be*ateur
Q # 15. Why the voltmeter should have a very highesistance?
Ans. A voltmeter is connected in parallel to the resistomeasure potential di %ze across it. lusthdave
very high resistance so that practically, a vettielcurrent should pass thr% and the curoétie circuit

should almost remain constant, so that it mightsueathe potential diff@ce across a resistasrately.

District [<hushab
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