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Problem 1

Part a.

niil= w[t_] := dCos[omegat] {0, 1, 0O}

{d/100, -d/10, 0};
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nE= t = 03

in[4]:- omega = 10000;
d = 20000;
c = 3210783

ni7l= F[p_1 2= ¢ (t - p) - Sqrt[(r - w[p]).(r - w[p])]

inigl= Plot[F[p], {p, -10" (-4), 0}]

10000 -
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Out[g]- -0.00010 -0.00008 -0.0

mel= tr = p /. FindRoot[F[p]l, {p, 0.3}]1[1]
outio]l= -0.0000612268

Attime t_r, the particle is at location:

nf1ol:= W[tr]

Oout[10]=
(0., 16366.9, 0.}
Very far from where it is at time 0:
nf11:= w[0O]
Oout[11]=
{0, 20000, 0}
Part b.

infi2l- w[t_] := dCos[omegat] {0, 1, O}
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In[23]:=

out[23]=

r

{d /100, -d/10, 0};
t = 03

omega = 30000;

d = 40000;
c = 3.10A8;
FIp_] := c(t - p) - Sqrt[(r - w[p]).(r - w[p])]
Plot[F[p]l, {p, -.0002, 0}]
40000 -
20000 -
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
~0.00020 ~0.00015 \wgm/ ~0.0000
~20000|-
—40000)

The plot above has two roots, indicating that the particle achieves a speed greater than c:

omegad - c

900 000 000

Indeed, the maximum speed of the particle is significantly greater than c. The three roots are

FindRoot[F[p], {p, - -00015}]
{p—-0.000117294}
FindRoot [F[p], {p, - .0003}]
{p—->-0.0000740259}
FindRoot [F[p], {p, - .00005}]

(p—> -0.0000431282}




