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QUESTIONS

14.1. A plane conducting loop is located in a uniform magnetic
filed that is directed along the x-axis. For what orientation
of the loop is the fiux a maximum? For what orientation is
the flux a minimum?

Ans. As magnetic field is directed along x-axis so plane of loop must lie iny z-
plane to become perpendicular to direction of magnetic field to [
maximun flux. T

14.2. A current in a conductor produces a magncllc field, which
can be calculated using Ampere's law. Since current is
defined as the rate of flow of charge, what can you
conclude about the magnetic field due to stationary
charges? What about moving charges?

Ans. The moving electric charge makes clectric cumreat which produces
magnetic field in a region around it. If electric charge moves in straight
line, then it produces magnetic field whose line are in the form of
concentric circles but the stationary clectric chares do not produce
magnetic field.

14.3. Why is B non-zero outside a solenoid?

Ans. The curent camying solenoid produces magnetic|field whose value is
considerably large inside the Solenoid. The lines of this magnetic field
pass through the salGHold from Gne end to the other. These lines of
ruagnetic, field complete their closed path and pass through the region

oliside the solenoid also. This s the reason why value of B is not zero
outside the solenoid.

14.4. Describe the change in the magnetic field inside a
solenoid carrying a steady current I, if (a) The length of
the solenoid is doubled, but the length remains the same.

Ass. (2) Keeping number of turns same and changing the length of solenoid, the
value of magnetic field inside a current carrying solenoid decreases. This
s due to the reason that value of ‘B* inside the solenoide depends upon the
sumber of turns per unit length, which decreases due to increase of length
of the solenoid. By doubling length, the magnetic field is halved.

(®  When number of wms on the same length of solenoid are doubled, then
number of turns per unit length is doubled. Due to which value of B is
also doubled according to following formula

B=wxnl
Here = number of tums per unit length
14.5. At a given instant, a proton moves in the positive x
direction in region where there is magnetic field in the
negative z direction. What is the direction of the magnetic
force? Will the proton continue to move in the positive X
direction? Explain.

Ans. The proton camics positive charge when it moves along positive x ~
direction and magnetic ficld is along negative z-direction. Then using
right-hand - rule, the direction of magnetic force is along positive Y-axis.
Duc to magnetic force the moving proton traces a curved path is x — ¥

plane.
146 Two charged particles are projected into a region vrere
there is a ic field p i to their

If the charges are dellacted in opposite directions, what
can you say about them?
Ans. When two charged particles are projestediri uniform riagnetic field, at
right angle o the directin of (their.velocity then their path becomes
rcular. due, 10) mignedic force zcting on then. The direction of the
magndif {oke-oh the two particles will be opposite when the two point
CHarges have opposite signs. So that these are deflected in opposite

direciion

14.7 Suppose that a charge q is moving in a uniform magnetic
field with a velocity v. Why is their no work done by the
magnetic force that acts on the charge?

Ans.  When a force acts at right angle to the direction of displacement of a
moving body then work done by that force is always equal to zero.

The magnetic force always acts at right angle to the velocity (or small
displacement). Therefore, the value of work done by the magnetic force is
also zero.

14.8 If a charge particle moves in a straight line through some
region of space, can you say that the magnetic field in the
region is zero.

Ans. A charge particle crosses a region and its direction of motion is un-
changed. Then there is possibility that magnetic field is present in that
region, but direction of motion of charge is either along or is opposite 10
the direction of magnetic field.

14.9 Why does the picture on a TV screen become distorted
when a magnet is brought near the screen?

Ans. The T.V. picture is formed by the help of beam of electrons fall on screen.
If magnetic is brought near the picture tube, the picture is deformed. It is
due 1o the reason that motion of charged particle (electrons) is effected by
the presence of magnetic field and their target on the screen of T.V. is
disturbed by the magnetic field of the magnet.

14.10. Is it possible to orient a current loop in a uniform
magnetic field such that the loop will not tend to rotate?
Explain?

Ans. A current carrying loop placed inside magnetic field experiences torque
which is give by
T=NIABcos=
When = 90° then | = o and the logp will notitéhd 1o rotate. And o = 90°
only when plane of loop isat fight'angle jo'the direction of magnetic field.
14.11. How can ‘@' curreat.loop be used to determine the
presencé of a magnetic field in a given region of space?
1§ suspended current loop can be used to detect magnetic field in 2
egion. If it experiences rotational effect, then it confirms the presence of

Ans.

magnetic field otherwise not.

14.12. How can you use a magnetic field to separate isotopes of
chemical element?

Ans. In a chemical reaction isotopes of an element are in ionic form. These
have clectric charge of equal amount on them, but these have different
masses. Magnetic field applied on the moving isotope, exert equal force
on them and their path becomes circular. The isotopes of small mass make
circular path of large radius as compared with heavy isotope. If their
circular path is interrupted then it becomes possible to separate these
isotopes.

14.13. What should be orientation of a current canymg coil in a
magnetic field so that torque acting upon the coil is (a)
maximum (b) minimum?

Ars.  The mathematical formula for the torque experienced by 2 current loop
inside a magnetic field is. .

T=NIABCosx
(i} ‘Thistorque is maximom when the plane of coil s pasaliet o the direction

of magnetic field (« = o)
(2) - This torque is minimum when w = 90° or the plane of coil is at 90° to the
direction of magnetic field.

12.10. Is it possible to orient a current loop in a uniform
magnetic field such that the loop will not tend to rotate?
Explain?

Ans. A cument carying loop placed inside magnetic field experiences (orque
which is give by £

T=NIABcosx
When o 90° then | = o and the loop will not tend to rotate. And e = 90°
only when planc of loop is at right angle fo the direction of fagnetic field.

14.11. How can a curremt loop be used to.determine the
presence of a magnetic field in'a given region of space?

Ans. A frecly suspended €ifrant loop can be used to detect magnetic field in a

es rotational effect, then it confirms the presence of

region, [ffftexperie:
alagrieiic field otherwise not.

14.12. How can you use a magnetic field to separate isotopes of
chemical element?

Ans. In a chemical reaction isotopes of an element are in ionic form. These
have electric charge of equal amount on them, but these have different
masses. Magnetic field applicd on the moving isotope, exert equal force
on them and their path becomes circular. The isotopes of small mass make
circular path of large radius as compared with heavy isotope. If their
circular path is interrupted then it becomes possible to separate these
isotopes.

14.13. What should be orientation of a current carrying coil in a
magnetic field so that torque acting upon the coil is (a)
maximum (b) minimum?

As. The mathematical formula for the torque experienced by a current loop
inside a magnetic field is. )

T=NIABCosx

(1) This torque is maximum when the plane of coil is parallel to the direction

of magnetic field (= = 0)

‘This torque s minimum when & = 90° or the plane of coil is at 90° to the

tic field.

direction of ma




