
AU-155

B.Sc. (Part-ID Semester-Vl Examination

MATHEMATICS (OLD) UPTO WTNTER-2or8

. 
(Special Theory of Relativity)

Paper-XII
'tlmc : l'fuee Hou$l [Maximum Marks : 60

Note :-(l) Question No. I is compulsory and attcmpt it once only.

(2) Attempt ONE question fiom each unit.

l. Choose the correct altemative :

(i) "All inenial frarnes are equivalent." This statement is called : I

(a) P nciple of relativity (b) Special relativity

(c) Galilean principle of relativity (d) None of these

(ii) In special rclativity, thc simultaneity is : I

(a) absolute O) rclative

(c). constant (d) None of lhcse

(iii) The relativistic addition law for velocity is : I

(a) u'= u - v (b) u'= s

(c)

l

(d) None of these

(iv) The conclusion 'rnoving clock go slow' is :

(a) Time dilation (b) Length co raction

(c) Lorentz contraction (d) None of these

(v) At each contraction, the order of the tensor is reduced by :

(a) One (b) Two

(c) Three (d) Four

I
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(vi) 6lAs =.......... I

(a) A O) A"

(c) A' (d) A,

(vii) The force ac(ing on the particle is parallel to the acceleration when the velocity of the

particle is : I

(a) Parallel to its acceleration

(b) Perpendicular to its acceleration

(c) Eithcr parallcl or perpendicular to its acceleration

(d) Ncither parallcl nor perpendicular to its acceleration

(viii) Thc four velocity ofthe particle is a unit : I

(a) Null like vector (b) Light like vector

(c) Space like vcctor (d) Time like vector

(ix) The gauge invariance implies that the scalar potential is defined to within the : I

(a) Time derivative of the fimction f (b) Oradient of an arbitrary function f
(c) Curl of the function f (d) Nonc of these

(x) The energy momentum tensor of electromagnetic field is : I

(a) Antisymmetric (b) Without Eace free

(c\ Zerc (d) Symmetric

UNIT-I

2. (a)
..2

Prove that v2 !!- is invarianl under Lorentz transfomation. 6
ct a.'

Show that Simultancity is relative but not absolute in special relativitl,. 4

Derive the Lorentz transformation equalions. 6

Prove that NeMon's l'undamental equations of motion are invariant under the Galilcan

transformations. 4

(b)

(p)

(q)
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UNIT_TI

4. (a) Explain a short note on Length contraction. 5

(b) If iandn' be the velocities of a particle ir two ircrtial system s and s' respectively

where s' is moving with v€locity v .el&tive to s along the xx' axis, then show that :

2

5

/2

tan 0'=

sin 0
c2

-ucosu--

2 t/2
5. (p) Derive the translbrmation of Lorcntz contraction factor u 6

c2

(q) An observer moving along the x-axis of s with veloaity v observes a body of proper

volume v. moving with velocity u along the x-axis ofs, Show that the observer measures

the volume to b€ cqual to :

(c2 v2) (c2 -u2)
(c2 - uv;2

UNIT_III
6- (a) Show that thc quantiry s'= -{x)'- (x')'- (x')'+ (x')'is invariant under the Lorentz

transformations. 4

(b) Deduce the transformations for atr anti symmetric four &nsor T'r2, T'r1 and Tt".
2+2+2

(p) Define :

(i) Covariant lensor of rank two
(ii) Contrdvariant tensor of rank two

(iii) Mixed tensor of mnk two

(iv) hoper timc

(v) Time like.

(q) Show that the metric ds'?= {dx)'- (dx)'! - (dx)'z + (dx)'?

4

7
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,,c 5

(q) Define four vclocity and four acceleration. Show that four velocity and four accelention

arc mutually orthogonal. 2+3

UNIT-V

10. (a) Prove that the Lagrangian for a chargcd particle in electromagnetic field is :

u_ e
, + A u-eQ

C-C
J

(b) Suppose that an clectromagnetic field is purely magnetic ir an inerlial frame S. Desc be

the tield in incrtial frame S'. 5

ll. (p) Prove that the I.orentz force actiDg on a chargc e is :

(q) State the Maxwell's cquations of clecromagnetic theory in vacuum and write its equations

in cohponent tbrm. 5

F. =91;191r 11

c
)

vox-35822 't75

UNIT_IV

8. (a) Derive mass cnerg-v cquivalencc relation E = mc2.

(b) Show fiat transformation equation of mass under Lorenlz [ansfo.malion is :

/ u: v)m=olt+r, lm'.\ c- ,
9. (p) Deduce thc transformations of lhe components of four force f in the form :

ti =l

r-=-m"c'?fr
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