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Exercise 50

The equation of motion of a particle is s = t* — 2¢3 +t2 —t, where s is in meters and ¢ is in seconds.
(a) Find the velocity and acceleration as functions of ¢.
(b) Find the acceleration after 1 s.

(c) Graph the position, velocity, and acceleration functions on the same screen.

Solution

The velocity is the derivative of position.

ds
)= —
v(t) = -
d
:a(t4—2t3+t2—t)
d d d d
= —(thY — (2t + —(1?) — —(t
() = 2 (20) + - (£) = (1)
d d d, o d
— (Y — 2= () - =t
(1) =25 () + = (87) = (1)
= (4¢%) — 2(3t%) + (2t) — (1)
=43 —6t* + 2t — 1
The acceleration is the derivative of velocity.
dv
t) = —
a(t) = —
:i(4t3—6t2+2t—1)
dt
d d d d
= —(4t%) — —(6t%) + —(2t) — —(1
g A7) = 2 (687) + - (2t) — — (1)
d d d d
=4—(t%) — 6—(t?) +2— —(1
() =6 () + 2. () — —.(1)

= 4(3t%) — 6(2t) +2(1) — (0)
=12t — 12t + 2

The acceleration after 1 second is
a(l) = 2.
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Below is a graph of s(t) versus ¢, v(t) versus t, and a(t) versus ¢.
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