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Chapter 4 (Relativistic Electrodynamics)

Solution of Worksheet

Ans. 1: (b)

Solution: £, =0,E, =0,E, =— and B, =0,B, =0,B, =0
)

’ ! ! ! ’ (%
E,=E,=0, E,=y(E,+vB,)=0, E, zy(EZ—vBy):y?
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Ans. 2: (d)

Solution: Let A is point in space whose co-ordinate is (xo,yo,zo,icto) from S’ frame charge ¢ is put

at the origin of S .

E; is component at electric field from S’ frame and E, is electric field from § frame.
Ey:}/(E;JrvB_f),where B/ =0 §'=38, S, =S

Do 79

! p— p—
Ey - 5 5 2\3/2 7 Ey - ) ) 21\3/2
4re, (xo + ¥, +ZO) 4re, (x0 + Y, +ZO)

Now, x =y (x'+vt') or x'=y(x—wr)

X, = ;/(x—(—v)t) :;/(x+vt)

Y =Yo=Y
_ rqy
Ey_ 5 ) 5 5 3/2
47[50(7 (x+vt) +)y 4z )
Ans. 3: (b)
Solution: v:E u. _<
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Therefore, A = 4?2 :%
A
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Ans. 4: (c)
Solution: v =< u, =<
2 4
c. ¢
" _u;+v_ 4 2 _g
'y ce 1 3
1+-2 l+—— —
c? 42 ¢?
5 3
Therefore, A = &l :ﬁ:}t: al = al :ﬂo
23 \/ 2 \/l 4 5
1——= 1—=x N
c? c? 9
Ans. 5: (d)

Solution: £, =0 FE = A + A = A E, =0
2nega 2meja  mELQ

B.=0 B,=0 B,=0
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B.=B. =0 B =——2"=0 B, = € —_ put ¢ =
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Ans. 6: (b)
Solution: £ = 4 where A= A
&, v
==
c
Ans. 7: (d)
Ans. 8: (b)
Ans. 9: (c)
Solution: A = A = 0

Ans. 10: (c)
Solution: *.+ E* — B* = E" — B" = constant = (9+16)-9=16-B" = B'=0
Ans. 11: (d)

Solution: £, =E, E, :y(E}', +vB_f) and E. :y(E_f —vB;)
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B.=B.B :y(B’ —%E_{j and B. :y(B_iJrle'j
C C

y

E,=0,E,=y(0-vx0)=0, E.=y(0+va)=yva

(replace v by —v) = E =vyaz

v v
B =0, B, = y(a+c—2x0j =ya, B, :y(O—C—ZXOJ =0
= B=ya]
Ans. 12: (b)
Solution: Charge of g, seen by rest frame of ¢, = yq,; F :L&%
Are, [
Ans. 13: (c)

solution: ExB=0=V.(ExB)=0
Ans. 14: (a)
Solution: |E[" ~|B[ =29
In another Frame |E7 ~|B] =29
B =25k = |B] =4x5=20 = |E] =49

i)

ltis given £ L B so E' =

51
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