For a plane electromagnetic wave, the magnetic field ata
point x and time 7 1s

_) ~

B(x,7)=[1.2x107" sin(0.5x10°y +1.5x 10" kT _,

The instantaneous electric field E corresponding to B
1s:  (speedof lightc=3 x 10°ms™) [Sep. 06,2020 (II)]

= 3 11,5,V
@ E(x,1)=[-36sin(0.5x10°x+1.5x10""1)j]—
m
= : 3 TP
(b) E(x,7)=[36sin(Ix10"x+0.5x10 t)j];
= 3 11,3,V
(¢) E(x,t)=[36sin(0.5x10"x+1.5x10" "#)k]—
m

o 3 1.5,V
d) E(x,1)=[36sin(1x10°x+1.5x 10" 1)i]—
m

(@) Relation between electric field £, and magnetic field
B, of an electromagnetic wave is given by

_Ey

C=
BO

(Here, ¢ = Speed of light)

= Ey=Byxc=12x10" x3x10% =36

As the wave 1s propagating along x-direction, magnetic
field is along z-direction

and (ExB)| C
~. E should be along y-direction.

So, electric field £ = Esin E. (x, 1)

—[-36sin(0.5x10*x +1.5x10'1) 71 -
m



(a) Electromagnetic wave will propagate perpendicular to
the direction of Electric and Magnetic fields

C=ExB
Here unit vector € is perpendicular toboth £ and B

In a plane electromagnetic wave, the directions of electric

field and magnetic field are represented by k and 2i — Zj
respectively. What is the unit vector along direction of

propagation of the wave. [Sep. 02, 2020 (I1)] Given, E =k, B=2i-2j
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An electron is constrained to move along the y-axis with a
speed of 0.1 ¢ (c 1s the speed of light) in the presgnce of
electromagnetic wave, whose electric field 1s E = 30] ]
sin(1.5 x 10725 x 10~%x) V/m. The maximum magnetic force
experienced by the electron will be :

(given ¢ =3 x 108 ms™' & electron charge = 1.6 x 107'°C)

[Sep. 05, 2020 (T)]
(@) 3.2x 108N (b) 2.4x 108N
(c) 48x10"N (d) 1.6x10"N

E

(¢) Inelectromagnetic wave, BO =C
0

. Maximum value of magnetic field, B, = %

Vo E
Foo. = qVByy, sin90° = 17070

(Given V= 0.1 Cand E=30)

C1.6x107"7 x0.1x3x10° x30

- =48x107"°N
3x10




The electric field of a plane electromagnetic wave
propagating along the x direction in vacuum 1is

E:E(,}cos(mt—kx)_ The magnetic field B, at the
moment 1=01s: |Sep. 03, 2020 (1))

(@ B= =) cos(kx)lE

VHoEg
(b) B = Eg\Juge, cos(kx) j

B = EO,/poeo cos(kx)k

(d) B= icos(kx)]‘
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(¢) Relation between electric field and magnetic field for

. . . E
an electromagnetic wave in vacuum is B, = — .
c

: 1
In free space, its speed ¢ =
VHoEg
Here, p, = absolute permeability, &, = absolute permittivity
E, E
o By === —=="= Eg\[leEy
¢ ynggg

As the electromagnetic wave is propagating along x
direction and electric field is along y direction.

~ExB |l C (Here, C = direction of propagation of wave)
~. B shouldbein k direction.

- B= Eg4/uggy cos (ot—kx) k
Att=0

B= Eg\/lggy cos (kx) k



