PraVegakl Education

CSIR NET-JRF, GATE, IIT-JAM, JEST, TIFR and GRE for Physics

Class Test Solution

(Relativistic Electrodynamics and Relativistic Quantum Mechanics)

Ans. 1: (a)
Ans. 2: (c)

Solution: *.+ E* — B* = E"> — B"* = constant = (9+16)-9=25-B" = |B'| =3
Ans. 3: (d)

Solution: £, =E, E, :7(E; +vB_f) and E. zy(E_f —vBL)

, , \% , ' 14 ’
Bx :Bx’By :y(By—c—zE:j and B: :7/(8:+C_2Eyj

E':_w'_%:o,é':@xg':a;

E, :O’Ey :7(O_VXO):O, E. 27(0+va):7/va

(replace v by —v) = E =vya?
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B =0, B, :7(a+c—2x0j:7a, B, zy(O—c—szj:O

=B=yaj
Ans. 4: (b)
Solution: v="< ul,zg
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Ans. 5: (d)

' J +vp' )
Solution: where p'=4,,J J =—% vp _ VY
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Ans. 6: (c)
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Ans. 7: (c)

62
Solution: The Klein Gordon equation is given by —#° 6712” ="’V +m§c4w

o’y

Multiply the equation with i~ we get -’y 0 =1y Vi + m§C4W*W ........... A
* azw* * *
The Klein Gordon equation for " —4’ p =W’V +mic'y
oy’

Multiply equation with i we get —hZW? =YWy + m§c4wl/ ...... B

oy’
or’
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Subtract equation A to B —7#* [1//* a—l//—l//

— j =1’ (y "V V")
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— B =V.| —(y Vy —yV
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* — * a —
(1// Vy—-yVy )j:O:a—f+V.J:O equivalent to

ot 2m,c’ ot ot 2im

0
continuity equation.
inh « Oy oy’
Where p= —_
P om Z[V/ ot V/atj

0

Ans. 8: (b)
Ans. 9: (b)

. L Oy o 5
Solution: ih——=| ca.7w + Pmc
> I Bme*

Where W(t) = |W> exp(—%) where |W> = Bﬂ , ¥ and ¢ are two component spinor .
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The matrix form of Dirac equation is given by
E-mc® —cax ||y o
—carx E+mc||l ¢

(E-mc®) y-c67p=0....(0) (E+mc*)p—cG7y =0....... (2)
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Ans. 10: (d)

Solution: Let us compute (ﬁxﬁ):[ﬁ—q—gjx[ﬁ—ﬁj:ﬁx[)+q—j(2xfi)—1([)xfi)—1(2xﬁ)
c

We know px p = 0, Ax A=0 now let us calculate

(5w A)-L(dx 5w =-L(-inv x 4w\ —( Ax—-inv \|lw) = —inL B
C(pr) C(Axp)|w> c( thxA)|w> (Ax th)|W> thB 0 we know

9 p

(x7)= .
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