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OUTLINES

+ Relativistic Velocity Transformation
+ Relativistic Mass Transformation




Relativistic Velocity Transformation:

1 _j;fh?caniﬂétfe set of relativistic Lorentz transformation is
x' =k(x-ut), vy =y, zZ=zand ¢ =k(t—ux/c?) (1)

Let vx, vy, and v are the velocity components of a particle with respect to
the S frame along X, y and z directions respectively, while v«’, vy’, and v.
are the velocity components of that particle with respect to S’ frame along
x’, y’, and z’ directions respectively.

By differentiating the Lorentz transformation equations for x’, y’, z’ and t,,

we get
dx’ = k(dx -udr) , dy’ = dy, dz’=dz and dt’ = k(dt -u/c.dx)
Therefore
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We may write the complete set of relativistic velocity transformation as
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The inverse velocity transformation equations are
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(1) If v and vyare verv small compared to c, the velocity transformations satisfy the classical results_|
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(i1) If a ray of light 1s emitted in the moving frame S in its direction of motion relative to S, then Vi=c,
and no matter what the value of u of the observer, an observer in frame S will measure

the speed v+ c+u
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Thus, the observers in the car and on the road both find the same value for the speed of light. as they must.




Relativistic Mass Transformation
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Let the collision be considered with reference to the frame S,
Let u; and u; be the velocities of the balls as observed from 5. Then
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Aller collision, velocity of the coalesced mass is v relative to
I‘J:r.ﬁ_lﬂcs. As observed from the frame S, let the mass of the ball
traveling with velocity u) be m; and that of B with velocity u; be m;.
Since the total momentum of the balls must be conserved, we have

. MUy 4+ Mgl = (m; + My ..ooeevevnencenense LHHI)
substituting the value of u, and u; as given by equations (i) and (ii)
in equation (iii), we get
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Dividing equation (vi) by (v)
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L =1
7.
or, m, l-tl =my I-:} ciepsnnrssasans (W)

Since the L.H.S. and R.H.S. of eqn. {viii) are independent of
one another, the above resull can be true oaly if each is a constant.

Therelore,
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The constant denoted by my, is called the rest mass of the bady
and corresponds to zero velocity.

Thus my= mlzi or my = -
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with a velocity v, then,
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