Warm-up problems to be done BEFORE recitation #5
Physics 271, October 5 and 6, 2017

=5 @ What are (a) the x coordinate and (b) the y coordinate of the
center of mass for the uniform plate shown in Fig. 9-38 if L = 5.0 cm?

¥

2L 4L
|

1 [

3L

4L
IE
. Fl
2L I

Fig. 9-38 Problem 5.

*11 A big olive (m =050kg) lies at the origin of an xy
coordinate system, and a big Brazil nut (M = 1.5 kg) lies at the
point (1.0,2.0) m. At t = 0, a force F, = (2.0i + 3.0) N begins to
act on the olive, and a force F, = (—3.0i — 2.0j) N begins to act on
the nut. In unit-vector notation, what is the displacement of the
center of mass of the olive—nut system at ¢ = 4.0 s, with respect to
its position att = 0?

*25 A 12kg ball drops vertically onto a floor, hitting with a
speed of 25 m/s. It rebounds with an initial speed of 10 m/s. (a)
What impulse acts on the ball during the contact? (b) If the ball is
in contact with the floor for 0.020 s, what is the magnitude of the
average force on the floor from the ball?



*39 ssm A 91 kg man lying on a surface of negligible friction
shoves a 68 g stone away from himself, giving it a speed of 4.0 m/s.
What speed does the man acquire as a result?

*77 ssm In Fig. 9-70, two long barges are moving in the same
direction in still water, one with a speed of 10 km/h and the other
with a speed of 20 km/h. While they are passing each other, coal is
shoveled from the slower to the faster one at a rate of 1000 kg/min.
How much additional force must be provided by the driving en-
gines of (a) the faster barge and (b) the slower barge if neither is to
change speed? Assume that the shoveling is always perfectly side-
ways and that the frictional forces between the barges and the water
do not depend on the mass of the barges.

*79 ssm 1w A rocket that is in deep space and initially at rest
relative to an inertial reference frame has a mass of 2.55 x 10° kg,

of which 1.81 x 10° kg is fuel. The rocket engine is then fired for
250 s while fuel is consumed at the rate of 480 kg/s. The speed of
the exhaust products relative to the rocket is 3.27 km/s. (a) What is
the rocket’s thrust? After the 250 s firing, what are (b) the mass
and (c) the speed of the rocket?



