


1. Given two fiames S aod S , where fiame S is moving at uniform veiocity tr/ in

the posrhve X_X duectiol relative to frame S. A paficle in frame S has velocity

U =p,,U,,U,I. Using appropriate Lorentz tansfotmat;ons. show that the

velocity componcnts olrhe particle in lrame .S are gi\en by.
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Then showthat. U = "'''( wJx \ll+-t "' ,l
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u hcre rhe symbols ha\ e tl)eir usual mealrjngs.

A space ship is launched lrom earth and maintains a uniform veLociry of 0.9cin

the hoflzo[tai d[ection where c is the velocity of the light wllich equals to

3x'l0sn.rl.The space ship subsequently launches a smajl roct<et in the forw? d

direction with the speed of 0.9c relative to the space ship. What is the speed of the

small rocket relative to the Eafth?

L Wnte down the expression lbr the relativistic mass and relativistic momentum of
a particle r ith clear s)mbolic definirion.

i. Show that the Energy-Momenlum equation ofa particle is given by,
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ii. Show that the quantity Ez , p)c2 is inva ant.

iij. A parlicle of rest mass ,xo is tra!eling. so thar jrs tolal energy is jusr

twice of its rest nass energy. It collides with a new particle. Show that

lhe rcst mass olrhe new panicle is .v6ar. .
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