7} we see that the net displacement from £ = 1 s to ¢ = 4 & is the positive area Asy_4
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Sample Problem 2/1

The position coordinate of a particle which is confined to move along a

straight line is given by & = 2* — 24¢ + 6, where s is measured in meters from a
convenient origin and { is in seconds. Determine (g} the time required for the 38
particle to reach a velocity of 72 m/s from its initial condition at ¢ = 0, (b) the ac- 5 m
celeration of the particle when v = 30 m/s, and (c) the net displacement of the
particle during the interval fromf = 1stof =4 s

Sofutfon. The velocity and acceleration are obtained by suceessive differentia-
tion of 2 with respect to the time. Thus,

v = 5] v==62—24mfs
[a =] a = 12 m/s?

(@) Substituting v = 72 m/s into the expression for v gives us 72 = 62 — 24, from
which ¢ = #4 5. The negative root describes a mathematical solution for ¢ before
the initiation of motion, so this root is of no physical interest. Thus, the desired
result is

t=4s Ans.
48
a, mfs? =" __lag
{B) Substituting v = 30 m/s into the expression for v gives 20 = 62 — 24, from [
which the positive root is { = 3 5, and the corresponding acceleration is I
|
a = 12(3) = 36 m/s? 4ns. 1 7 3 rath
() The net displacement during the specified interval is Helpful Hints
P (1) Be alert to the proper choice of sign
e, o when taking a square root. When
Az = [2(4%) — 24{4) + 6] — [2(1%) — 24{1) + 6] the situation ealls for only one an-
swer, the positive root is not always
=84 m Ans. the one you may nesd.
2) W]].i.l'J_l Depmaenta the net ﬂ.li\l'ED.EEI'I!.E:I.I.: 1_:|ft.he particle along the s-axis from the (@ Note carefully the distinction be-
position it nﬂ:upmd att=1s t-D its position at £ = 4 5. ; tween 1talic & for the position coordi-
To help visualize the motion, the values of 5, v, and o are plotted against the nate and the vertical s for seconds.

time f as shown. Because the area under the v-f curve represents displacement,

3} Note from the graphs that the val-

less the negative area Az . ues for v are the slopes (2) of the s-#
curve and that the values for a are
the slopes (v) of the v curve. Sug-
gestion: Integrate v di for each of the
two intervals and check the answer
for As. Show that the total distance
traveled during the interval § 1=

tof = 4=1s T4m.



