CHAPTER 4
MOVING CHARGES AND
MAGNETISM

1. Who discovered that a magnetic
field set up around a carrying
conductor?

Ans: Christian Oersted

2. Define electric Lorentz force.
Ans: It is the force experienced by a
charged particle at rest or moving in an
electric field.

— —

3. Define Magnetic Lorentz force.
Ans: ltisthe force acting on a charged
particle moving in a magnetic field.
Fz =q(v=B)
F;, =qvBsin®
Vv = velocity of the particle

4. Define Lorentz Force.
Ans: It is the total force acting on a
charged particle moving in the
combined effect of electric and
magnetic fields.

F=Fe+Fy

F=gE+q(vxB)

5. What is the work done by
magnetic field on a charged
particle?
Ans: The
Fs =q(vxB)
From the equation it is clear that the
magnetic force is perpendicular to
velocity (v). So it is perpendicular to
displacement (S ).Therefore the work
done,

magnetic force

W =FScos90°
=0
6. What is the change in Kinetic
energy of a charged particle, when it
moves in a magnetic field?
Ans: Since the magnetic force is
perpendicular to the velocity of the

charged particle, no work is done by it
on the charged particle. So there is no
change in the Kinetic energy of the
charged particle.

7. Can a magnetic field change the
velocity of a charged particle?

Ans: Yes, magnetic field can change
the direction of wvelocity but can’t
change its magnitude.

8. Can a charged particle move in a
magnetic field, without experiencing
any force?
Ans: Yes it can. But only when it
moves parallel or anti parallel to the
field.
When it moves parallel to the field,
0=0
F; =qvBsin0=0
When it moves antiparallel to the
magnetic field,

0 =180°

F; =qvBsin180° =0

9. What are the units of magnetic
induction (magnetic flux density)?
Ans: Sl unitis tesla (T)
Tesla is a rather large unit. A
smaller unit called gauss is also used.
1 gauss = 10 tesla.

10. Definition of 1 tesla.
Ans: We have

F=q (\7 =< §)
F=qvBsinO

If, g=1C, 6=90°
v=1m/sand F = 1N, then B =1 tesla

“The magnetic induction (B) in a
region is said to be one tesla if the
force acting on a unit charge (1C)
moving perpendicular to the
magnetic field (B) with a speed of
1m/s is one Newton’.
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11. Derive an expression for the
magnetic force acting on a current
carrying conductor placed in a
uniform magnetic field.

Ans:

<"

7% -

4

Consider a conductor of area of
cross section A and length I placed in a
uniform magnetic field. Let ‘n’ be the
no. of free electrons per unit volume of
the conductor.

Total number of electrons in
the conductor = Volume x n
= Aln
Total charge, g = Alne
Force on the conductor
F= q (T/d < E)

Vg — drift velocity
F = Alne (\ﬁleI xg)
= Anevy (IxB) [But neAvq = 1]
=| (Txg)
F=1 (Tx g)
The direction of this force is given by
Flemming’s left hand rule.

12. State Flemming’s left hand rule.
Ans: Stretch the three fingers in your
left hand in three  mutually

perpendicular directions. If the
forefinger gives the direction of
magnetic field and the wmiddle
finger gives the direction of
curvent, then the thumb will give
the direction of force on the

conductor.

13[P]. What is the magnetic force per
unit length of a wire carrying a
current of 8A and making an angle of
30° with the direction of a uniform
m.fof 0.15 T?

14[P]. A 3.0 cm wire carrying a
current of 10A is placed inside a
solenoid perpendicular to its axis. The
m.f inside the solenoid is given to be
0.27T. What is the magnetic force on
the wire?

15. What will be the path of a
charged particle, which enter the
magnetic field in a direction
perpendicular to it? Derive the
expression for the frequency of
revolution of the charged particle.
Ans: When V perpendicular to B
The perpendicular force, F= q((/xé)

=qvBsin90 = qvB acts as centripetal
force and produces a circular motion in
a plane perpendicular to the magnetic
field.

A\
r

N

-
v

Centripetal force = magnetic Lorentz
force

2
ﬂzqu
r

_mv
B

The above equation shows that the
velocity is proportional to the radius.
— gBr

=T

Velocity, v
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v 0B
But angular frequency o=—= %

© _ 98

Linear frequency v =
2n  27mm

gB
21tm
From the above equation it is very
clear that the frequency of revolution,
v is independent of velocity or energy.
This independence has important

application in the design of cyclotron.

L

16[Q]. You are sitting in a room in
which a uniform magnetic field B
exists. At the centre of the room a
charged particle is suddenly
projected horizontally and it starts
circular motion in the horizontal
plane. What should be the direction
of the magnetic field for this to
happen?

ANs:

17. If velocity of the charged particle
has a component along B, what is the
shape of the path? Derive an
expression for the pitch of the helix.

Ans: If velocity of the charged particle
has a component along B,

this component remains unchanged.
The motion in a plane perpendicular to
B is a circular one, there by producing
a helical motion.

The distance moved along the
magnetic field in one revolution is
called pitch ‘P’

2mmV,
P=yr-—"1

v, — Vvelocity parallel to magnetic
field.

CROSSED ELECTRIC AND
MAGNETIC FIELD - VELOCITY
SELECTOR.

18. Explain the motion of a charged
particle in a combined electric and
magnetic field.
Ans: A charged particle moving in the
combined effect of an electric field (E)
and a magnetic field (B), experiences a
force
F=Fe +IEB=qE+q(\7><§)

=q(E+\7><§)

Yy

b
<}
—
o)
Y
v

Consider the simple case in which
electric and magnetic fields are
perpendicular to each other and also
perpendicular to the velocity of the

particle.
E =Ej, B=BKk, v=vi
Fe = qE = qE]
Fe =q(vxB)
= q(vix BR)
= q(vfx BR)
= qu(ix R)
= qvB(-])
=—qVBj
The total Lorentz force, F=F +F;
F=q(E-VB)]

Here electric and magnetic forces are
in opposite directions.
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Suppose we adjust the value of E and
B such that the magnitudes of the two
forces are equal. Then total force on
the charged particle is zero and the
charge will move undeflected through
the fields.

This happens when,

gE =qvB
=E=VvB
E
=|V=—
B

19.  Why crossed electric and
magnetic field is called velocity
selector? Write some of its
applications.

Ans: Particles with speed E pass

undeflected through the region of
crossed electric and magnetic fields.
This condition is used to select charged
particles of a particular velocity out of
a beam containing charges moving
with different speeds. The crossed
(perpendicular) E and B fields,
therefore act as a velocity selector.
Applications

(1)  This method was employed by
J. J. Thomson in 1897 to measure the
charge to mass ratio (e/m) of electron.

(if) This principle is also employed
in Mass spectrometer — a device that
separates charged particles, usually
ions, according to their charge to mass
ratio.

CYCLOTRON

20. What is the use of a cyclotron?
Write  its  principle. Derive
expressions for maximum Kinetic
energy and cyclotron frequency.
Explain its  construction and
working.

Ans:

Use:- Cyclotron is a particle
accelerator used to accelerate charged
particles to very high energy.

Principle: -

The frequency of revolution
of the charged particle in a
magnetic field is independent of
its energy.

In a perpendicular
magnetic field, a charged particle
moves in a circular path. The
necessary centripetal force for
the revolution of the particle is
provided by the magnetic force
(F=QavB)

The charged particle gets
accelerated by the electric field.

Expression for KE:-
Centripetal force = Magnetic Lorentz

force

mv?

r

m:qu\/:q_Br
r

=qvB

From the above equation, it is clear that
r o v i.e.,, when velocity increases,
radius of the circular path also
increases.

KE of the particle,

KE = 1mv?
2 m
202,2
KE = 19B7
2 m

KE is maximum when r approaches R,
the radius of the dees.

1qusz
2 m

Cyclotron Frequency (uc):-

The angular frequency of the
charged particle m:%:%
Therefore, the time period of

revolution, of the particle

KEmax =
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T= E - 275_m
Q) gB
For resonance the time period of
the R.F oscillator must be same as the
time period of revolution of the
particle.
So the time period of the R.F. oscillator
should be T = 2™
qgqB
Frequency  of  the
1 qB
T 2mm
_ Q9B
21tm
This frequency is called cyclotron
frequency or resonance frequency.

Construction:-

cyclotron

V=

Ve

Magnetic field out

Deflection plate
of the paper

. Exit Port

. | Charged
- < particle

e

Cyclotron consist of (i) two
semicircular D-shaped chambers
called Dees (i) an R.F oscillator
to supply AC voltage (electric
field) of particular frequency (iir)
an ion source at the centre to
produce ions (iv) a deflector and
(v) a perpendicular magnetic

field.

The whole arrangement is
placed in an evacuated chamber to
minimize collisions between ions and
air molecules.

Working:-

Consider at any instant a positive
ion produced at the centre. Let at that
time D1 is positive and D is negative.
The positive ion enters D2, completes a
semi-circular path and reaches the gap.
When the particle reaches the gap, the
polarities of the Dees are reversed and
D1 becomes negative. The positive ion
enters D1 and it completes a circular
path. This process repeats. Inside the
Dees the particles travel in a region
free of electric field due to electrostatic
shielding. The increase in the KE each
time they cross from one Dee to
another is qV. Since the velocity of the
ion increases the radius of the circular
path also increases. Finally, when the
radius of the circular path becomes
nearly equal to the radius of the Dee,
the ion is deflected by the deflector and
it hits the target.

21.  Write the Applications of
cyclotron.

Ans: Cyclotron is used to bombard
nuclei with energetic particles, so
accelerated by it, and study the
resulting nuclear reactions.

It is also used to implant ions into
solids and modify their properties or
even synthesize new materials.

It is used in hospitals to produce
radioactive substances which can be
used in diagnosis and treatment.

22. Who invented cyclotron?

Ans: Cyclotron was invented by E.O.
Lawrence and M.S. Livingston in
1934,

23. What are the limitations of
cyclotron?
Ans: Following are the limitations of
cyclotron
(1) Cyclotron cannot be used to
accelerate uncharged particles.
Reason: - When g =0,

FE=qE=0 and Fs =q(VxB)=0
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So neither electric field nor magnetic
field can exert force on the particle.
(i)  Cyclotron cannot accelerate
charged particles to a speed near to the
speed of light (relativistic speed).
Reason: - If a particle is accelerated to
a speed near to the speed of light its
mass increases according to the

equation ., __ M,  .Therefore the
V2
=
f f lution V - B
requency of revolution Ve =5

will not be a constant.
(iti)  Electron cannot be
accelerated using a cyclotron.
Reason: - Since electron has very low
mass, its velocity increases to a very
high value even on the application of a
small e.f. Therefore, electron cannot be
in phase with the R.F. Oscillator.

24. What are the functions of
magnetic field and electric field in a
cyclotron?

Ans: Magnetic field produces circular
motion of the charged particle. Electric
field accelerates the charged particle.

25. A cyclotrons oscillator
frequency is 10 M Hz. What should
be the operating magnetic field for
accelerating protons?

e=1.6x10"1°C, mp=1.67x10?'Kg

26. Find the energy of emergent
protons (in MeV) coming from a
cyclotron having dees of radius 2
metres, when a magnetic field of
0.8T is applied. (Mass of proton
=1.67x10"?" Kg)

BIOT — SAVART LAW

27. State Biot — Savart Law.
Ans:

Current element

Biot-Savart law states that “the
magnetic field at a point due to
the small element of a current
carrying conductor is directly
proportional to
1. The current  flowing
through the conductor (I)
2. The length of the element
(d)
3. Sine of the angle between
rand (di)

And inversely proportional

to the square of the distance of

the point from di (r?)
., Jdlsino

r2

Ko Idlsin®
B= A1 2
In vector form,
dB:ﬂ IdIsinOxr

An  ?xr

_ Mo I(dlrsin®)
=2

dB

4n ra ~
—— 1(dixr)

47t r3
The direction of this field is given by
right hand rule.
wo is called the permeability of free

space (or vacuum)
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o= 4IT x 107" Tm/A

28. Derive the relation between g
and po.

ANS: gopto= (4 Teo) [Z—:J

— 1 -7
9x10° <10
-1 1 1
9x10'  (3x10%)? ¢?
2 1 1
c° = = C:

€oMo
or 1 v Eolg

VoMo

29. Using Biot-Savart law, find the
magnetic field on the axis of a
circular current loop (circular coil)
Ans:

dBepd o

desing
Baing

Magnetic field at ‘P’ due to the small
element ‘dl’at A,

_ g ldIsin90°

"~ 4n X2

_ po Udl

" arn x2

— Lo Idl

" 4nr?4a?

dB can be split into two components
dBcosd and dBsing. If we consider
another element B of the loop at
diametrically opposite end B, dBcos¢
components cancel each other.

So the total magnetic field at ‘P’,

B = [dBsin¢

dB

= j4—n 0 sing
But sing= 2

_ a
- (r2+a2)1/2
Substituting,
_ Ho a
A r? +a% (r* +a?)
Hola
=——— —|dl
47'c(l‘2 +a2)3/2 I
Hola
4an(r? +a%)*/
Hola®
- 2(r2+a2)3/2
For a coil of N turns,

1/2

x 2ma

uoNla?
- 2(r2 + a2)3/2

Magnetic field at the centre of the
circular coil:
It is obtained by puttingr=0

_ poNIa®  poNla®
B z(aZ)% y 2a3
i \ _ HoNI
2a
At the centre of a circular loop,
B — Hol
2a

The direction of this m.f. is
given by the right-hand thumb rule
Right-hand thumb rule states that

"Curl the palm of your right
hand around the circular wire
with the fingers pointing in the
direction of current. Then the
right hand thumb gives the
direction of m.f."

N/

=
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30[P]. A circular coil of wire
consisting of 100 turns, each of
radius 8.0 cm carries a current of
0.40 A. What is the magnitude of
magnetic field B at the centre of the
coil?

AMPERE’S LAW

31. State Ampere’s circuital law.
Ans:

S S

Ampere's circuital law states
that "the line integral of
magnetic field over a closed
path is equal to po times the
total current enclosed by the
path”

4‘>E§.cﬂ=u0|
¢

32. What are the applications of
Ampere’s law?

Ans: Amperes law can be applied to
find the magnetic field due to:

() a straight infinitely long
conducting wire.

(if) a solenoid

(iif) a toroid

33. Applying Amperes law, derive
an expression for the magnetic field
due to a straight infinite current
carrying wire.

Ans: To find the m.f. due to the
straight current carrying conductor at a
point P, distant ‘r’ from the conductor,
imagine an amperian loop of radius ‘r’.

dl

Over the amperian loop both B and di
are along the same direction Therefore
0=0

$,B.di

= ¢,Bdlcos0

= ¢, Bdl

= B¢$,dl [Since B is constant over the

amperian loop]
=B x 2nar
Substituting in Ampere’s theorem,
¢[§.a=uol
= Bx2nr =ppl

5 _ Mol

34. How can you find direction of
the magnetic field due to the straight
current carrying wire?

Ans: The direction of this magnetic
field is given by right hand grip rule.

Right hand arip rule
If we grasp the current

carrying conductor in the right
hand with the thumb giving the
direction of current, then the
curled fingers will give the
direction of magnetic field.

35[P]. A long straight wire carries a
current of 35A. What is the field B at

a point 20cm from the wire?

36[P]. A long straight wire in the

horizontal plane carries a current of
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50A in north to south direction. Give
the magnitude and direction of B at a
point 2.5 m east of the wire.

37[P]. A horizontal overhead power
line carries a current of 90A in east to
west direction. What is the magnitude
and direction of m.f due to the current
1.5cm below the line?

SOLENOID AND TOROID

38. What is a solenoid?
Ans:

Solenoid is a long insulated
wire wound in the form of a helix
where the neighbouring turns are
closely spaced.

When current flows through the
solenoid, it behaves as a bar magnet.
For a long solenoid, the field
outside is nearly zero. The field inside
Is everywhere parallel to the axis.

39. How will you find the polarity of
a current carrying solenoid?

Ans: If the current at one end of the
solenoid is in the anticlockwise
direction it will be the North Pole and
if the current is in the clockwise
direction it will be the South Pole.

= N

40. Derive expressions Application
Magnetic field due to a long
solenoid.

AnNS:

Ampqm'au\ loop-l

D

According to Ampere’s law
$, B.dl = NI

N is the total no of the turns of the
solenoid.

BS i Cs T D5 Si A
= [, B.dl+[;B.dI+ [ B.dl + [ 'B.dl = poNI
= [E BdlcosO+jBC Bdlcos90+
D= =i A
Jo 0.l + ] "Bdlcos90 = NI
= [, Bl=p,NI
= B[ dl=p,NI

NI
:Bx£=p0N|:>B=“°T

N .
But i n, no. of turns per unit length.

This is the expression for magnetic
field inside a long solenoid.

41. How can you increase the m.f. of
a solenoid?

Ans: The magnetic field due to a
solenoid can be increased by

)) Increasing the no. of turns
per unit length (n)

1)) Increasing the curvent (1)
iif)y Inserting a soft iron core

into the solenoid.

42[P]. A closely wound solenoid 80
cm long has 5 layers of windings of
400 turns each. The diameter of the
solenoid is 1.8 cm. If the current

carried is 8.0A, estimate the
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magnitude of B inside the solenoid

near its centre.

43. What is a toroid?
Ans: lItis along solenoid bent into the
form of a circle

44. Applying Ampere’s law derive
an expression for the magnetic field
due to a toroid.
Ans:  Consider a toroid of average
radius ‘r’

Case 1
Applying Ampere’s law over the
closed loop C;,
Cﬁcl B.di = Lo |
But current enclosed by the loop,

=0
BQur()=0=B=0
There is no m.f. at the centre of the
toroid

Case 2:-

Applying Ampere’s law over the
closed loop Co,

Ie, B.di = poNI

SBCZ Bdlcos0 = NI

=Bx2nr, =pyNI

NI
g HoN e N
27, 27,

= B = ponl

Case3 :-

Over the closed loop C3
g>03§a=poN|

Butl=0

$, Bl =0=>Bx2ms =0

=B=0

There is no m.f. outside the toroid.

=n

45. Derive an expression for the
force between two parallel straight
current carrying conductors.

Ans: Consider two straight parallel
conductors of lengths ¢1 , ¢ 2 and
carrying currents I1 and I placed at a
separation d

d

M.f. at a distance‘d’ due to the first
current carrying conductor
Bl = Mo_ll
2md
The second conductor is placed in the
m.f. of the first conductor. Then the
force on it
F= |2(?2 ><§1)
=12 (2 B1sin 90
= = 1,0, Mol
=10B1=12(> o
= Molilply
2nd
Force per unit length of the conductor
f= EI@
l, 2md
fo Mo 15
27td
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Nature (or type) of force
= If the currents are Iin the same
direction, the force is attractive

= If the currents are in the opposite
directions, the force is repulsive

46. Define 1 Ampere.
Ans: The force per unit length between
two current carrying  straight
conductors,
f— Holaly

27d
Putl;=1,=1Aandd =1m

Then f = Mox1x1_ 4nx1077
nxl 2n

=2x10"N/m
One ampere is the value of

that steady curvent which, when
maintained in each of the two
long, straight, parallel conductors
of negligible area of cross section,
placed 1m apart in vacuum,
would produce a force of 2x10-

N/m on each conductor.

47[P]. Two long and parallel straight
wires A and B carrying currents of
8.0A and 5.0A in the same direction
are separated by a distance of 4cm.
Estimate the force on a 10 cm section

of wire A.

48. Define magnetic dipole moment
due to a current.
Ans: Magnetic moment
m = Current x Area
m=1A
For a coil having n turns N turns
m = IAN

49. Derive an expression for the
torque on a rectangular current loop
ina m.f.
Ans:

Consider a rectangular loop of
wire, carrying current is placed in a
uniform magnetic field.

3ind=CD

3l

b
= ¢p=bsine
=1 dit.= beins

Forces on the sides BC and AD
are equal and are acting in
opposite directions. Also they are
collinear. So the cancel each
other without producing any
torque.

Force on the side AB (of length |)
F = IIB (directed inwards
the plane of the paper)
Force on the side CD
F = IIB (directed outwards
the plane of the paper)
The forces on sides AB and CD
are equal and opposite but they
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are not collinear. So they
constitute a torque.
t=Fx 1" distance
= IIB x bsin®
where '8’ is the angle made by the
area vector of the rectangular
loop with the m.f.
T=I (I x b) B sin®
= TAB sin6
If the loop has N turns,
Torque t= NIAB sin®

T = ABIN sin®

But TAN = m, magnetic dipole
moment

Therefore, T = mB sin®

In vector form.

T = EX_B

50. A square coil of side 10 cm
consists of 20 turns and carries a
current of 12A. The coil is suspended
vertically and the normal to the plane
of the coil makes an angle of 30° with
the direction of uniform horizontal
m.f of magnitude 0.80 T. What is the
magnitude of torque experienced by
the coil?

51. Derive an expression for the
magnetic moment of a revolving
electron. What is Bohr magneton?
Ans:

Current due to the revolution of
electron, | = 94-£

t T
Where T is the time period of
revolution of electron.

ButT= 2™
Vv

v — orbital speed

e ev

' —[2”) “om
\'

magnetic moment, 1, = 1A

Here U, is the orbital angular
moment

_ ev anz
He 2mr
= % (u, isdirected in to the plane of
the paper)
e(m,vr
_eman) el
2m, 2m,
B __€ —constant, called
¢ 2m,
gyromagnetic ratio.
Its value is 8.8 x 10'°C/kg
According to Bohr model of H atom, ¢
nh

= —, nisanatural number.
27

e This is the minimum value

e

of p,
(n,)min =
eh  1.6x107%9x6.626x10*
4mm,  4x3.14x9.1x107%
=9.27x102* Am?
Thus value is called Bohr magneton

eh

Bohr magneton = Am
e
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MOVING CoOIL GALVANOMETER

52. What is the use of a Moving coil
Galvanometer (MCG)?
Ans:

Use:- Moving coil galvanometer is
used to detect the presence of
small electric current and to give
its direction.

With simple modifications,
it can be used to measure current
and voltage.

Construction

MCG  consists of a
rectangular coil of several turns
wound on a soft iron cylinder. The
cylinder is free to rotate
between fwo concave shaped
magnetic poles, which produce
radial magnetic field. One end of
the cylinder is attached to a
spring, which  produces a
restoring couple. At the other
end a pointer is pivoted.

Scale

: Do - o P -
Pointer —» Permanent magnet

Soft-iron
core

Uniform radial
magnetic field

Principle
When current flows through
the coil, a torque acts on it. In the
radial magnetic field maximum
torque is experienced.
The torque, T = ABIN

Because of this torque, the coil
rotates, and then a restoring torque
is developed in the spring.
Restoring torque,

Trest = CO

where C is the couple per unit twist.
(C - restoring torque developed per
unit twist)
and 6 is the angle of twist
At equilibrium,

C 6 = ABIN

=0= (A;ZNJI

= 0=KI

= 0al
ie., deflection a current

k:% is called galvanometer

constant.

53. How can you convert a
galvanometer into an ammeter?
Ans: Galvanometer can be converted
into ammeter by connecting a very
small  resistance (called shunt
resistance) in parallel with it.

I Ig

©

[ AAAAA
S
We have,
IgG = (I — Ig)s
Ig G
-1,
54. What is the total resistance of an
ammeter?

— S =

Ans: Total Resistance =

G+S
55. Define current sensitivity of a
galvanometer?
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Ans: ?:@ is called current

sensitivity.

56. What is the Sl unit of current
sensitivity?
Ans: radian/ampere

57. How can you increase the
current sensitivity?
0 ABN

Ans: Current sensitivityTzT can

be increased by
)) Increasing the area of the

coil (A)

i)  Increasing the m.f strength
(B)

iif)y  Increasing the number of
turns (N)

iv)  Decreasing the couple per
unit twist (C)

58. What is an ideal ammeter?
Ans: An ideal ammeter is an ammeter
having zero resistance.

59. A galvanometer coil has a
resistance of 15Q and the meter
shows full scale deflection for a
current of 4mA. How will you
convert the meter into an ammeter
of range 0 to 6A? What is the total
resistance of the ammeter?

60. How can you convert a
galvanometer into voltmeter?

Ans: Galvanometer can be converted
into voltmeter by connecting a large

resistance in series with it.
E

E o AMAAL
WG

V = IgG + IgR

IgR:V' IgG

:R:X—G
Ig

R=Y_¢

61. What is the total resistance of a
voltmeter?
Ans: Total Resistance=G+R

62. Define voltage sensitivity voltage
sensitivity of a galvanometer.

Ans: 9, 1_ABN 1
R C R
9 _ABN s called voltage
V CR
sensitivity.

63. What is the Sl unit of voltage
sensitivity?
Ans: radian/volt

64. How can you increase the voltage

sensitivity of a galvanometer?
0 ABN

Ans: voltage sensitivity —==—""— can
V  CR

be increased by

)) Increasing the area of the

coil (A)

i)  Increasing the strength of
the m.f. (B)

iify  Decreasing the couple per
unit twist (C)

65. Increasing the no. of turns (N)
will not increase the voltage
sensitivity. Why?
Ans: We have voltage sensitivity,
6 ABN

V CR
When ‘N’ is increased, length of the
wire increases. So the resistance also

increases. And so %is a constant.
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66. Increasing the current sensitivity
may not increase voltage sensitivity.

Why?
Ans: We have voltage sensitivity,
0 ABN
V CR
When we increase N, current

sensitivity increases but since g IS

constant, voltage sensitivity does not
increase.

67. A galvanometer coil has a
resistance of 12Q and the meter
shows full scale deflection for a
current of 3mA. How will you
convert the meter into a voltmeter of
range 0 to 18V? What is the total
resistance of the voltmeter?

68. How ammeter and voltmeter are
connected in a circuit?

Ans: Ammeter is a low resistance
device. So it is connected in series with
a circuit. Voltmeter is a high resistance
device. So it is connected parallel with
a circuit.

69. What is the use of concave
shaped magnetic poles in a moving
coil galvanometer?

Ans: Concave shaped magnetic poles
produces radial magnetic field.

70. What is the use of radial
magnetic field in a MCG?

Ans: In radial magnetic field, the
magnetic field is always parallel to the
plane of the coil. So in radial magnetic
field, maximum torque is experienced
by the coil.

71. What is the use of soft iron core
ina MCG?

Ans: Soft iron core has high
permeability. So it increases the
strength of the magnetic field. Hence it
increases the sensitivity of the
galvanometer.
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