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DEPARTMENT OF MATHEMATICS UNIVERSITY OF SARGODHA
MSc-IV(R+SS)+BS-VIII (Mid Te‘rm Examination), April 30, 2015

{Course Title: Special Relativity '\ Total Time: 60 min
yROLL NO:__ )77 ‘ Total Marks: 20

|

A Q 1. Show that the resultant of two velocntles which are less than c is less
|| than c

| (04)
Q 2. Define rapidity and show that the rapidities associated with the
collinear velocities are added algebraicatly. (05)

Q 3. An event was observed at x= 3.2><108Ln and t=1.5sin frame S.

| Find its respective coordinates in the frame 87 moving with

velocity _1\/___ C. | (04)

=2

-

Q 4. Derive the Lorentz transformation without rotation. (07)

' Good Lu.ck -
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DEPARTMENT OF MAT@MATICL UNIVERSITY OF SARGODHA

MSc-IV(R+SS)+BS-VIIl (Final Term Examination)

Course Title: Special Relativity _ Total Time: 2 hrs
ROLLNO:___/77] ' Total Marks: 60
L
SUBJECTIVE (15-06-2015)
Q1. Answer the following short quest|ons. (4+4+2=10)

i). Show ‘that p* + mic? = m*c* , where all terms have usual meanings.

ii). Show that the 4-velocity il = —¢2.

n

iii). Define binding energy with examgle.

Q 2. De:riveir_:homogeneous L.T and GIL.T with and without rotation. (10)

Qas. ;m\ Define proper time and derive ﬁs relation with-ordinary-time:—(05)—————————

\(b)ﬁ p=(0.5¢,0, 0) the 3-momentum of a particle whom mass in

frame 8 is 25 kg. Find its mass in frame S’, where S’ is moving
- with velocity 0.5¢ relative to the frame S. (05)
Q 4‘."{/;): Define 4-force and derive relativistic laws of motion. (05)

"(i)): Prove that if the vectors are perpendicular in a frame S may not

be perpendicular in frame S'. (05)
QSs. ‘(a’: Derive the energy mass relation. (07)
(b): Define time-like interval and its graphical representation. (03)

Q 6. (a}?(Show that the quantity ¢*VI-V?/¢ *dm, /dt may be regarded as

the energy taken from an external Source, were my is the variable

' proper mass of a particle moving with velocity V. (07)
(b“)/: Obtain transformation law of total €nergy by using £ = me?. (03)

o [ Lische )i= _ oeos -:( Dr. Jamil Amlr)?-

5
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