Answer on Question #68091 Physics / Mechanics | Relativity

The space time equation for S.H.M is x(t) = x,ax Sin(wt + ¢). Prove that the velocity v and the
acceleration a at any instant are connected by the relationw?v? + a? = w*x2 4.

Solution:
Let us consider the space time equation
x(t) = xpax Sin(wt + @).
The velocity
v(t) = x'(t) = wxpay cos(wt + @).
The acceleration
a(t) =v'® = x"®O = —w2x, .. sin(wt + @).
So
w?v? + a? = wlw?x? g cos?(wt + @) + wtxZ,, sin?(wt + @) =
= w*xZ . (cos?(wt + @) + sin?(wt + @) = w*x2 4

. 12,2 2 _ 4,2
Answer: w“v° + a® = W X ax-
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