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B.5c. Part-111 (Semester-VI) Examination
MATHEMATICS
(Special Theory of Relativity)
Paper—XII

Time : Three Hours) [Maximum Marks : 60

Note :— (1) Question No. 1 is compulsory, altempt once.

1.

e

(2] Attempt ONE gquestion from each unit.

Choose the correct allernative

(i} The interval ds® = —<{dx")* = (dx*)* = (dx*)* + (dx*)® is said o be space like if ;|

(a) ds*=>0 (b) ds* <@
c) ds'=10 (d) None of these

{ii) The electric and magnetic field strengths E and H are invariant under : 1
{a) Galilegn Transformations (b} Laplace Transformatigns
ic) Fouriey Transformations {d) Guage Transformations

(iii) A'=(A.$) (A% Ay, Az ) is a four potential then |
(@) A =(A4) (b) A, =(A.-9)
() A =(-A.$) (d) A, =(-A,-¢)

(iv) A" = {A', A%, A%, A"} is a four vector or four dimensional vector where A? < 0 then A’

15 : 1

{a) Time like (b} Null or light like
{c) Space like (d) None of thesc
(v) Covariant tensor of rank one 1" is defined as : 1
" "
T=—7T by T = T
(a) r a‘{ﬁ ] (b) i {I:'.'-'ij i
én’ o’
N T = " @ T =7
fL} i ﬁ,ﬂ.r 8 I L
(vi) The special Lorentz transformations will reduce to simple Galilean transformations
when : 1
(a) V=0C b) C<=<V
(¢) V<=<C (d) None of these
pp bl 1 R ELR
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{viii) The transformations 1 =1
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as ; |
n rstRanker.com
_ BA.  OA, - .1.-1L ,:_: :L
(a) F.: - — (b) F.=— -~
') o Yo' 8
2A. OA
{e) F,=—0p+— idy Wonc of thess
11} h r-‘:l.

vi and € =t are ; |

(a) Laplace fransformations ib) Lorentz transformations
{¢) Galilean translorinations {d) Wone of thes:
(ix) If A is a vector potential then the magnetic field is : 1
(8) H=div.A (b)Y H=Curl A
(¢) H=div.(Curl A) (d) Mone of thes:
(x) Four velocity of a particle is : |
{a) a upit space-like vector {b) a unit time-lice vegtor
(e} a upit light-like vector {d) Mone of thes:
UNIT=-I
2, {a) Obtain Galilean transformation cguations for two inernial frames in relative
mation 3
{b) Show that simultaneity is relative in special relativiny L]
() Show that the électromagnetic wave eguation :
Fr % T 1 &Y
——— —=1)
5 -, S - S A &
is nol invariant under the Galilean transformations 4
1. (p) Discuss the geometrical intcrpretation of Lorentz transformat ons. 4
=2
ig) Prove that v l 15 invariant under special Larentz transformations. 4
)
(r) Show that x* + ¥ + # — ¢'1? is Lorenlz invariant. 2
UNIT—II
4. {a) Obtain the transformarions for the velocity of a particle under special Lorentz
transformations. 5
g i - T T T

www.FirstRanker.com



FirstRanker.com
https://firstranker.com/
https://firstranker.com/

:l » FirstRanker.com

i Firstranker's choice ]
(b) If U and @' be the velocitics MWW-FIERANKRT-ERMal systenWW RIS IBaRkSE SOm

where §' is moving with velocity v relative to s along the XX' axis then show that :

( 3112
sin@ 1~ ]
L

and

2 1

3 2
uzll—zfcmﬂ+y——x sinlﬂ]
u (1] [

e =

r 2
uv
| I——z n:mﬂ]
-

where O and 0" are the angles made by u and u' with the X-axis respectively. 5
5. (p) If U and u' be the velocities of a particle in two inertial systems s and s' respectively

then prove that :

\“——1! Fa i »
C 11-u1'|'!

1
L

where s' is moving with velocity v relative to s along XX' axis. 5
{q) Show that in nature no signal can move with a velocity greater than the velocity of
light relative to any inertial system. 3
UNIT—III
6. (a) Define time-like, space-like and light-like intervals for the space time geometry of
special relativity. 3

(b) Define a four tensor of the second order. Prove that ;

: . i
M T'=a T --l'r"+”_T“L and
L ':' {: l:l .I'
.
(i) '|‘“—-u={—f-T”+‘["*+"'_'|'“_3'[‘“ el
| ¢ ¢’ ¢

7. {p) Define a four vector A'. Show that :
A=A A=A A=A A=A, 143

YBC —15330 (Cond. )
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the same time if the interval between two cvents 15 space-like 4

(ry Write the Lorentz transformations in index form. .
UNIT—IV

8. (a} Deduce Emnstein’s mass energy equivalence relation. 5

(b} Define : Four velocity. Prove that the four velocity in comporent form can be expressed

ds
' n 1
bewl—u-fegm u-g* J
where 0 = (u, u, u) = velocity of the panticle I +4

9. (p} Defire : Four momentum vector p'. Prove that the square of the magnitude of the four

& o]

momenium vector p'1s m* = ¢” | +4

{q) A particle is given a kinetic energy egual to n tmes ils rest znergy mo ¢X. Find speed

and mpmentum of the particle. | Kineticenergy =T =m=oc” __I= -1!; 5
T i a
RIE ve el |}
UNIT—V
10, {a) Show e T L 1 g electromagnetic field
15 :
. 31V2
s %
H=+m%* +1:"|p “j + o 5
[

(b) Defire : Current four vector. Show that e’p* — J¢ is invariart and its value is ptec”.
1+4

—— : . 4|kt = 18H _
11. {p) Prove that the set of Maxwell's equations div.H=0 and 1= o o be written

¢ 0
aF, El—'ﬁ eF,
as ———+——+-—"={ where F _is the electro-magnetic field tensor 5
x| | i

{(q) Defire electromagnetic ficld tensor F . Express the components of F in terms of the
electric and magnetic field strengths 1 44
S 3 325
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