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A small projectile is fired vertically downward into a fluid medium with
an initial velocity of 60 m/s. Due to the drag resistance of the fluid the
projectile experiences a deceleration of a = (—0.4v°) m/s, where v is in
m/s. Determine the projectile’s velocity and position 4 s after it is fired.

SOLUTION

Coordinate System. Since the motion is downward, the position
coordinate is positive downward, with origin located at O, Fig. 12-3.

Velocity. Here a = f(v) and so we must determine the velocity as a
function of time using a = dv/dt, since this equation relates v, @, and .
(Why not use v = vy + a.t?) Separating the variables and integrating,
with vy = 60 m/s when ¢ = 0, yields

o) 5] o)

_Ccl,z("v _C L m/s -0.40° 0

= &> 1 ( 1 ) 1]
-04\ -2/

60
LlL_ ! ]_,
0.8[v*  (60)?

1 -1/2
v = {{(60)2 + U.SI} tm/s

Here the positive root is taken, since the projectile will continue to
move downward. Whenr = 45,

—

S [v=0559m/sl Ans.

Position. Knowing v = f(¢), we can obtain the projectile’s position
from v = ds/dt, since this equation relates s, v, and ¢. Using the initial
condition s = 0, when ¢t = 0, we have

(+1) [(61])2 + 0.8:]41’{2 2
fds = /[ 60? + 08:] 1ﬁ.sar'r

1/2|1
5§ = —2— [—— + 0.8!‘}

=t—0

0

Whent = 4s,
—_—L\J Ans.
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Rigid body kinematics - 9

I{ the gear rotates with an angular velocity of v =10 rad/s and
the gearrackmovesiatva=:>5my/s, determine the veloci of
theslider block# at the instant shown.
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Planar rigid body kinetics-16

and 7. respectively.
Sl =5, The plane has
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