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The period of rotationis T = 2mm = 2x314x167x10 =21.85x107% sec

qB 1.6x107° x0.3

Therefore, pitch of the helixis p =V x T = (2 x 10° m/s) (21.85 x 1078 S) =43.7 x 107 m=43.7mm

Example: In figure shown there exists a uniformmagnetic field B inthe region. Calculate net force on the wire
PQ due to the magnetic field.
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Soln. Force onthe wire is F :Ildrx B
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Example: In the figure shown there exists a non uniform magnetic field B = xk . claculate force on the circular

loop shown in figure.
Soln.  Magnetic force onthe loop is
givenas y
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ST o o3l o)

TR B . i el {2—i}i“
8J3 2 83 4 V3
Example: Find the value of the magnetic field required to maintain non-relativistic protons of energy 1 MeV n

a circular orbit of radius 100 mm.
(Given: m, =1.67x107*"kg, e =1.6x107C

Soln. %mv2=1x106x1.6x10—193
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Soln.

13 -13
_ V:\/3-2X10 :\/3-2”0 —\1.91677x10M =1.384474x107 m/sec

m 1.67x107%7
Now, for circular orbit

mv?

r

qVvB =

_mv_ 1.67x107*" x1.384474x10’
qr 1.6x10¥ %107

_ 1.67x1.384474
1.6

Example: Aparticle of mass 1 x 10-% kg and charge +1.6 x 10-%° C travelling with a velocity 1.28 x 10°m/
s in the +x-direction enters a region in which a uniform electric field E and a uniform magnetic field of induction

B are present such that E, =E, =0, E, =102.4 kV/imand B, =B, =0, B, —=8x102 Whm™. The

B

=1.4450 Tesla

particle enters this region at the origin at time t = 0. Determine the location x, y and z coordinates of the
particleat t =5x 107®s. Ifthe electric field is switched offat this instant (with magnetic field still present), what
will be the position of the particle at t =7.45x10%s ?

\elocity of particle in +x-direction =1.28 x 10° m/sec.
E,=E, =0, E, =102.4 kV/m

B, =B, =0, B, =8x107* Whm™
These are shown in figure ®B

z

Electric force Ife on the charge is given by

|F.| =0 E =(1.6x107"°) (102.4x10°)

'

=163.84 x 10720 along z-direction
Magnetic force F,, on the charge is given
‘Ifm‘ —qvB

= (1.6 x107%%) (1.28 x10°) (8 x107%)

=163.84 x10*° along +z-direction

Thus there are two equal, opposite and collinear forces acting on the particle along z-axis. Hence the resultant
force on particle is zero. The particle moves thus along the x-axis without deflection.

(a) Attime t=5x10"°s, the distance x travelled by the particle.

x=vt=(128x10%) (5x10°)=6.4m
Therefore, coordinates of the particle = (6.4, 0, 0).

(b) When the electric field is switched off, there will be a force 163.84 x 107 along +z-axis acting on the
particle moves in uniform magnetic field and describes a circular path in xz-plane as shown in figure. We
know that when a particle of mass m and charge q is subjected to a magnetic field B acting perpendicular
to it, the particle moves with velocity v in a circular trajectory whose radius r is given by

qu:mvzlr or r=2Y
Bq




