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B.Sc. (Part-IIl) Semcster-Vl ExamiDation

6S.MATHEMATICS

Special Theory of Rclativity

Psper-Xll
'l'imc : I hrcc Ilours] [Maximum Marks : 60

Note :-(l) Question No. I is corDpulsory and attempt it at oIlce only.

(2) Solve ONE question from each l)nit.

l. Choosc the coftect altemalives :

(l) ll'ds')= 0, lhen lhe intcrval 'ds'is said to bc : I

(a) Light like (b) Space Iike

(c) 'limc likc (d) None ofthese

(2) If an electromagnetic field is purcly elccl c in an inertial frames, thcn $e field in s'

is: I

(a) Only clectric (b) Only magnelic

(c) Electric as wcll as magnetic (d) None of these

(1) t1'0 is a scalar poteotial and A is the vector potentiat, then the clectric ficld is given

by: I

taA
(a) F=a-.1,h l1'

cdt
(b) E=$adS +_-c&

(c) (d)

(4) 'lhe elcctric field strength E and the magnetic field strengrh ii arc invariant undcr

1, = ,,u65 1:'4
" c rll

: taAF= orad6+--- cDt

(a)

(c)

Galilean'l'ransformations

Cudge Translbrmalions

(b)

(d)

Lorentz Translbrmations

Nonc ol- these

(Contd )

I
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(5) lhe timc recordcd by a clock moving with a body is called as : I

(a) Absolut. time (b) Propcr time

(c) lmproper limc (d) Nonc of these

(6) l,englh conlraction means : I

(a) Moving rod mcasures longer (b) Resl rod measures longer

(c) Moving rod measures shorter (d) Rost rod measures shorter

(7) lnertial svstem nleans the relerence system where : I

(a) Ne$1on's first law ol motion is valid

(b) Newton's second law ol molion is valid

(c) Newlon's third la\a of molion is valid

(d) None of thcse

(8) Irour velocitl'ol a particlc is a : I

(a) t.-nil space likc veclor (b) Unit time likc vector

(c) tjnit light likc vector (d) Nonc ol these

(9) Ihc simullaneity in speoial relativity is : I

(a) Constant (b) Rclative

(c) Absolutc (d) None of rhese

(10) fhc interval ds is said to be spacc-like il r I

(a) ds: - 0 (b) ds? > 0

(c) dsr < 0 (d) None of these

UNIT_I

(a) Pro\e rhat in an inertial liame a body *'ithout influence of an1 lorces morcs in a

straight line with conslant velocily. l
(b) Show that Nc\fion s kinematical equations of motion are invariant under Calilean

lransfomalions. 4

(c) Shou that xr t )r ! 7.1 c)f is l.orentz invariant. 3

L_\\\ t.l;16 {Conrd.)
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(p) Show thal Lorenlz tmnsformalion forms a group with respect to multiplication. 4

'')(q) Prole ttr"r V'? ] 1; is invariant under special Lorcntz lransformalions. 4
c'd'

(r) What ar(j the postulales of special relativity "l 2

UNIT-II

+ (a) Show that in nature no signal can move with a velocily greatcr than the velocity of light
relalive to any ingnial syslem. 5

(b) Show that thc velocities u and ui measured in two inertial systems and s'are rclated

bv:

l l

l+ c

I

('t*u")

where s' is moving with velocity v relative to s along XX' axis. 5

(p) Obtain the transformations lbr the acceleration of a particle under special Lorentz
lransformations. 4

(q) Lxplain :

(i) Time Dilation
(ii) I-ength contraction. 3I3

UNIT_III

6. (a) I)eline lour vector. Show lhat :

Ar = _Ar. Ar - _A,, A, = _A,, Aa = An. 4

(b) Prove that lhere exists an inertial system s' in which the two events occurs at onc and

lhe same timc ifthe interval betreen two cvents is time like. 4

(c) What do you mean by covarianl and contravariant lerlsor of rank t\io ? 2

7. (p) I)eline : Proper timc. Shou' that the ploper time of a moving object is always less than

the corrcsponding intcrval in the rest system. 4

(q) Obtain the translbrmation of thc components lrrr and'Itr'. 4

(r) What arc world points and world line 'l 2

i jNw 2,1776 3 (Conrd.)
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8

UNIT-IV
(a) Delinc four velocity. Prove that lhe four velocily in componcnt form can be expresscd

as:

u
lu

j,:5u

c_

tb)

whcrc u=(u..u\.uz)= velocit) oflhe particlc. l+3

Show that the quantity p' la is an invariant whose numcrical value is mjc2. 3
c-

Provc thal four velocity and four acceleration arc mutually orthogonal. 3

Obtain the niass energy equivalence relation E = mc'], where m is the relativistic mass

of the particlc. 4

(c)

(p)

un,t {ll : u
dp

(q) Pro\c that Il = c p2 + rnl"2

t,4

(r) Define lbur lbrce. Show that thc four force and lhe lbur velocity arc orthogonal to cach

othcr I t2

U\IT-V

10. (a) Deline current fbr.rr vector. Show that c:p2 Jr is invariant and its value is pj.c2

(h) l'rove that the sct of Maxwell's equat ions rlir H=U andcurl F= 1{] 
"rnt.*,iu"n

aF ,tr, .aL

as -,r + l^ +:!- I=0, 
ryhere l-ris the eiectromagnctic field tensor 5lx' &j

ll. (p) I)eline elcclromiignetic licld lensor F. Express the components ofFu in lerms ofthc
elect c and magnetic field strenglhs. l+,1

(q) Obtain thc translbrmations for electric and magnctic lield strengths. 5

.lt,Nw 21776 lt5
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