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the particle during this 2.4 s interval? 'SSM. 

•20 The position of a particle moving along an x axis is 
given by x = 12t2 - 2t3

, where x is in meters and t is _in 
seconds. Determine (a) the position, (l?) the velocity, and 
(c) the acceleration of the particle at t .. 3.0 s. (d) What is the . 
maximum positive coordinate reached by the particle and 
(e) at what time is it reached? (f) What is the maximum posi­
tive velocity reached by the particle and (g) at what time is 
it reached? (h) What is the acceleration of the particle at the . 
instant the particle is not moving (other than at t = 0)? 
(i) Determine the average velocity of the particle between t = 
0 and t = 3 s. 

••21 The position of a particle moving along the x axis 
depends on the time according to the equation x = ct2 - bt3; · 

where xis in meters and tin seconds. What are the units of (a) 
constant c and (b) constant b? Let their numerical values be 
3.0 and 2.0, respectively. (c) At what time does the particle 
reach its maximum positive x position? From t = 0.0 s tot = 
4.0 s, (d) what distance does the particle move and (e) what is 
its displacement? Find its velocity at times (f) 1.0 s, (g) 2.0 s, 
(h) 3.0 s, and (i) 4.0 s. Find its acceleration at times G) 1.0 s, (k) 
2.0 s, (1) 3.0 s, and (m) 4.0 s. 

••22 From t = 0 tot= 5.00 min, a man stands still, and from 
t = 5.00 min to t = 10.0 min, he walks briskly in a straight line 
~t ~ ron~t::lnt ~n~P:rl of 2.20 m/s. What are (a) his average 



Chapter 2 example of x, v, and a.

Given the following function for x[t]:

�������� x[t_] := 12 t2 - 2 t3

For all that follows, it will be convenient to have a graph of x vs. t in mind.

�������� Plot[x[t], {t, 0, 7},
Frame → True, FrameLabel → {"t (s)", "x (m)"}, LabelStyle → Larger]

��������

0 1 2 3 4 5 6 7
-100

-50

0

50

t (s)

x
(m

)

a, b, and c.  Position, velocity, and acceleration at t = 3.0 s.

�������� v[t_] := x'[t]
v[t]

�������� 24 t - 6 t2

�������� a[t_] := v'[t]
a[t]

�������� 24 - 12 t

�������� x[3]
v[3]
a[3]

�������� 54

�������� 18

�������� -12

d and e:  Maximum x, and when is it reached?

Mathematica can do it directly:



�������� FindMaximum[x[t], t]

�������� {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 plug it in to 

x[t].

�������� Solve[v[t] ⩵ 0, t]

�������� {{t → 0}, {t → 4}}

�������� x[4]

�������� 64

f and g:  Maximum v and when is it reached?

Again, you can do it directly:

�������� FindMaximum[v[t], t]

�������� {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].

�������� Solve[a[t] ⩵ 0, t]

�������� {{t → 2}}

�������� v[2]

�������� 24

For reference, here is a plot of v[t].

�������� Plot[v[t], {t, 0, 5},
Frame → True, FrameLabel → {"t (s)", "v (m/s)"}, LabelStyle → Larger]
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h:  Acceleration when v[t] == 0?

�������� a[t]

�������� 24 - 12 t

�������� Solve[v[t] ⩵ 0, t]

�������� {{t → 0}, {t → 4}}

�������� a[4]

�������� -24

�������� Plota[t], {t, 0, 5},

Frame → True, FrameLabel → "t (s)", "a (m/s2)", LabelStyle → Larger
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i:  Average velocity from 0 to 3 s.

�������� vav = x[3] - x[0]  3 - 0

�������� 18

Ch02-position-solution.nb  ���3


