
AU-I59

R.Sc. (Part-II) Semester-Vl Examination

MATHEMATICS (New)
(Spccial Theory of Relativity)

Prper-XII
Time : Three Hours] [Maximum Marks : 60
Note :-(l) Question No. I is compulsory.

(2) Attempt ONE question from each unit.

1. Choosc the correct altcmative :

(i) If ds = 0, then the interval ds is said to be : 1

(a) light like (b) space like

(c) time like (d) None of these

(ii) Lorentz transformation reduces to Galilean transformation if: I

(a) V C (b) V>>C
(c) V<<C (d) None ofthese

(iii) Signature o[ the Minkowskian space-time dsz = -dx2 - dy'1 - 4.2 + c'dt] is : I

(a) 2 (b) 2

(c) 3 (d) I
(iv) The fansfomations i'=i--lt and t': t are known as : 1

(a) General Lorentz falsformation (b) Special Lorentz tiansformation

(c) Simple Galilear transfomation (d) Generat Galilean transformation

(v) The time recorded by a clock moving with a body is known as : I

(a) Time dilation (b) Proper time

(c) Fixed line (d) None of these

(vi) The simultancity in spccial relativity is : I

(a) relative (b) constant

(c) absolute (d) None of these
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(vii) The four vclocity ol a particle is a unit _ vcctor.

(a) spacc likc (b) light like

(c) time like (d) Nonc ol'these

(viii.) Mass cner[y cquivaicnce relatron is gilen by :

(a) E : mc (b) E: nvcl

(c) E - crlm (d) None of thcse

(ix) The scalar potcntial 0 and vector potcntial A of the electric field is

tat E-cradd IDA rbr e=e.ado- 164
e n - 'c6t

I

(c)

(b)

(c)

(p)

(,r)

(.)

;= o.r.16 1i4- cdt E=-*uao*14- c&(d)

(x) Iour forcc 1 =

(a) (b)

(c) (d) None of these

UNIT-I
Define inertial system. Prove lhat in an inertial frame a body, withor.rt influence of any

forces, moves in a straight linc with constant velocity. l+3

Discuss the Geometrical interpretation of Lorentz transformation. 4

Show that xr + yl + z) et is Lorentz invariant. 2

Provc that NeMon's I'undamental cquations of motion arc invariant under the Calilezn

transformation. 4

What are the postulatcs of spccial relativity ? 2

Show that the three dimensional volume element dxdydz is not Lorcntz invariant but

the four dimensional volume clements dxdydzdt is Lorcntz invariant. 4

dx'

ds

dui

ds

dp'

ds

(a)
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UNIT_II
4. (a) Derive the transformation for th€ acceloration of a particlc. Prcve that when u, v < < c,

thesc transfomation deduce to Galilean one. 6

(b) Obtain the rclativistic transformation formulae for the velocities of particle. 4

5. (p) Obtain the translormation of the lnrentz contraction factor

6. (a) Define four tcnsor.

Provc that :

I 6
c2

(q) An observer moving along the x-axis of S with velocity V observes a body of proper
volume V0 moving with velocity u along the x-axis of S. Show that the observer

mcasures thc volume ro be equal to v0
(c' v') (c" u')
- ,, l(c - uv)

UNIT-III

(0 'r' .,.rr Vrr_Vrlr

Tr2 _ V 
1.42

C

y2
'c2 T{4

4

l+2+2(ii) T'r2 = cr

7

(b) Define length of tbur radius vector. Show that xr : -xl, x2 = x2, xr : x3, xa - xa and

then deduce that xi = (-i, ct). l+3+l

(p) Define four vcclor A'. Show that the square of the lenglh of a four veclor is invariant

under l,orentz transfomation. l+4

(q) Prove that there exists an inertial system s'in which the two events occur at one and

the same time il the interval betweQn two events is space like. 5

UNIT-IV

8. (a) Prove that l= mos2 I :- for the relativistic Lagrangiatr
c-

5
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(b) Dcfine four vclocity. Prove that the lbur velociB', in component lorm can be exprcssed

-;
,j, !

tI: +eO

wherc u : (u.. u., u,) : ordinary z-dimensional velocity of the particle. 5

9. (p) Obtain Einstcin s mass cnergy equivalence relation. 5

(q) Delinc four velocity ard lbur acceleration. Show that four velocity and four acceleration

are mutuallt.' orlhogonal. 2+3

UNIT-V

10. (a) Definc elcctric and magnctic field strenlhs in terms of scalar 0 and vector poteltial A

and shorv that Ii and it remain illvariant under Gauge translbrmation. 2+3

(b) Provc that the Lagrangian for a charge particle in electromagnetic ficld is :

* 9,{ .t 
"oc

5

I 1 (p) Show that thc tlamiltonian for a chargcd particle moving in an electromagnetic field
ts

2 U?
t.t l

P 5

(q) State Maxwcll's cquations of electromagnetic theory in vacuum. Also find its equations
in componcnt lorm. 2+3
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