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B.Sc, (Part-UI) Semester-VI Exrmin.tion
MATHEMATICS (New)

(Spcciel Theory of Relrtivity)
Paper-Xll

'finre : Throc Hours] fMa,rimum Marks : 60

Note :-(1) Question No. I is compulsory.

(2) At(empt ONE question from each unit.

l. Choose thc correct altemative :

(i) The order ofoutcr product is the _ ofthe order of the tensors.

(a) Product (b) Difference

(c) Sun (d) None ofthese I
(ii) The interval ds is said to be time like if:

(a) ds? = Q (b) dst < 0
(c) dsr > 0 (d) None ofthese I

(iii) In Newtonian Mechanics, an event is identificd by _ real numbers.

(a) I O)2
(c) 3 (d) 4 I

(iv) Principlc of Relativity' means :

(a) Some inertialfrarne are equivalent (b) All incrtialframe are not equivalenr

(c) All inenialliameare equivalent (d) None oflhese I

(v) l-ength contractiori mcans :

(a) Moving rod measures shofter (b) Moving rod measures larger

(c) Rest rod measures shorter (d) Rest rod measures longer I
(vi) In relativistic addition law for velocities, whelt c -, .o thc[ :

(a) u'= u +v (b) u'=u-v
(c) u'= v - u (d) None ofthese I

(vii) Four velocity of a particle is dcfined as :

(a) u
,= ds,

dx' o) u
dxi

d"

(c)
d\
ds'

(d)

(viii) F = mass X acccleration \,r'here mass : _ is the longitudinal mass of thc particlc.

(a)
mo

(t - u'? /cr)r/'?
(b)

mo

(1 - u, /cl)r/1

dxi

ds
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mot"l tr _ ,i rCL- (d) None ofthese

(Cotud.)

I

I

http://www.sgbauonline.com/

http://www.sgbauonline.com/

http://www.sgbauonline.com/
http://www.sgbauonline.com/


(ix)

(x)

2. (a)

(b)

(c)

3. (a)

(b)

4. (a)

Mass cnergy equivalence relation is givcn by :

(a) E-mcr (b) E-m/c'1

(c) E: cr/m (d) None ofthese I

lf Tiis a vector potenlial then magnetic lield is given by :

(a) H-div\ tbt H - curt A

(c) ll = ,\O x e (d) None ofthcse I

UNIT-I
Obtain Galilean translormation equalion lbr t$o inenial frames in n:lative motion 

4

Show that thc circle x '? + y'2 = ar in s' is measured to bc an ellipse in s if s' moves with
unifom velocity relative to s. 2

Shou,that thc Newtn Kinemaical equatiom ofmotion arE invuiant urder Calilezn tmnsfomdion.
4

What are L,orentz transformations ? Obtain an exprcssion for them. 6

Prol'e that in an incrtial frame a body \aithout inlluence ofany forces, moves in a straight

line with constant velocit]. 4

UNIT-II
Show that the velocities u and u'measured in two incrtial systems s and s' are related by

I
L

It
cu

c'

5. (a)

(b)

(b)

(b)

where s' is moving with velocity 'v' relative to s along xx'axis- 5

Show that in nature no signal can move rvith a velocity greater than the velocity oflight
relative to any inertial system. 5

Deduce the transfonnalion ofparticle velocities and hence obtain rclativistic additioo law for
velocitics. 6

Write a short note on "[ime dilation . 4

T]NIT-III

Show that the interval or mctric ds? between two evcnts is given b) :

ds: = _dxr _ dy? ._ dzr + crdt,

Prove that ds'? is invariant under Lorentz transformation. 6

Prove that there exists an inenial system s'in uhich the two events occur at one and the

same point ifthe interval between two events is time like. 4

6. (a)
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7. (a) Prove that

(D
v
c

T1,l1',n Iltt * 'r'tn *
c

u

4t''
c'

(ii) T'1r = T1r.

(b) Dcline :

(i) Contravariant tensor ofordcr one

(ii) Covariant tensor oforder one

(ii) Kronecker delta

(iv) Space like interval.

TNTI_IV
(a) Prove that E = mc'?, where E is the energy of the particle.

(b) Show that the four velocity, in component form can b€ expressed as

6

1

6I

4

H=

".,,/i-E
'"ll-;t.- , where u = (u, , uy, u,)

9 (a)

(b)

Show that the quantity p'? - E2lcr is an invariant \^'hose numerical !'alue is - ml c 
I . 4

De6ne four momentum vector. Obtain the transformation equations for four momcntum and
energy. 6

UNIT-V
Define current four vecior. Tmnsform its camponents under lnrEtttz transformation. Deduce

an expression ctp'-J' = plc' = invariant. 6

10. (a)

O) Obtain the wave cquation for the propagation ofelcctric E and magnetic H field strengrhs
in vacuum with velocity oflight. 4

I L (a) Show that the Hamiltonian for a charged paaicle moving in an electromagnctic field is :

mi .' *.'1, * so l'|'" *.0\ e / j 5

(b) Define clectromagnetic ficld tensor F,, and obtain the components Fr| F3r. Flr, also show
that F,r is antisymmetric. 5
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