


Chapter 2 example of x, v, and a.
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Given the following function for x[t]:
x[t ] := 122 - 23
For all that follows, it will be convenient to have a graph of x vs. t in mind.

Plot[x[t], {t, @, 7},
Frame -» True, FramelLabel -» {"t (s)", "x (m)"}, LabelStyle - Larger]
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a, b, and c. Position, velocity, and acceleration att=3.0s.

vt ] := x'[t]
v[t]

24t-61t?
a[t_] := v'[t]
aft]
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d and e: Maximum x, and when is it reached?

Mathematica can do it directly:
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nizs= FindMaximum[x[t], t]

ouzgl= {64., {t>4.}}

Or, you could use the fact that v[t] == 0 when x[t] is a maximum, solve for that t, and then plugitin to
X[t].

nzor= Solve[v[t] == 0, t]

oupel= {{t -0}, {t=>4}}

in40:= X [4]

outj40]= 64

fand g: Maximum v and when is it reached?
Again, you can do it directly:
nia11= FindMaximum[v[t], t]
ouatl= {24., {t=>2.}}
Or you can use the face that a[t] == 0 when v[t] is a maximum, solve for that t, and then plug it in to v[t].
2= Solvel[a[t] = 0, t]
oua2)= {{t > 2}}
3= V[2]
out43j= 24
For reference, here is a plot of v[t].

n44= Plot[v[t], {t, @, 5},
Frame -» True, FramelLabel » {"t (s)", "v (m/s)"}, LabelStyle » Larger]
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h: Acceleration when v[t] ==07?

in45:= a[t]

outasl= 24 -12 t

6= Solve[v[t] = 0, t]
oupssl= {{t >0}, {t>4}}

in47]= a[4]

out[a7)= — 24

nse)- Plot[a[t], {t, ©, 5},
Frame - True, FrameLabel - {"t (s)", "a (m/s?)"}, LabelStyle -» Larger|
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ir Average velocity from0to 3s.

nuo- vav = (x[3] - x[0]) /(3 - 0)

out49= 18



