8.3 -+ (a) Show that the kinetic energy K and the momezntum
magnitude p of a particle with mass m are relate.d by K = p*/2m.
(by A 0.040-kg cardinal (Richmondena cardinalis) and a 0.145-kg
baseball have the same kinetic energy. Which has the greater r‘nag-
nitude of momentum? What is the ratio of the cardinal’s magnitude
of momentum to the baseball’s? {¢) A 700-N man and a 4:50-_N
woman have the same momentum. Who has the greater kKinetic
energy? What is the ratio of the man’s kinetic energy to that of the

woman?

8.9 - A 0.160-kg hockey puck is moving on an icy, frictionless,i

horizontal surface. At r = 0, the puck is moving to the right at
3.00 m/s. (a) Caleculate the velocity of the puck (magnitude and
direction) after a force of 25.0 N directed to the right has been
applied for 0.050 s. (b) If, instead, a force of 12.0 N directed to the
left is applied from ¢ = O to r = 0.050 s, what is the final velocity

of the puck?

8.20 -+ You are standing on a sheet of ice that covers the footbail
stadium parking lot in Buffalo; there is negligible friction between

. your feet and the ice. A friend throws you a 0.400-kg ball that is
traveling horizontally at 10.0 m/s. Your mass is 70.0 kg. (a) If you
catch the ball, with what speed do you and the ball move after-
ward? (b) If the ball hits you and bounces off your chest, so after-
ward it is moving horizontally at 8.0 m/s in the opposite direction,
what is your speed after the collision?

8.23 == Two identical 1.50-kg masses are pressed against oppo-
site ends of a light spring of force constant 1.75 N/cm, compress-
ing the spring by 20.0 cm from its normal length. Find the speed of
each mass when it has moved free of the spring on a frictionless
horizontal table.

8.20 + Changing Mass. An open-topped freight car with mass

T T A LAUURRE BLALULL WAgUI IS THDVHIE dIONY & STTAlZil nignway
at 12.0 m/s. Another car, with mass 1800 kg and speed 20.0 m/s,
has its center of mass 40.0 m ahead of the center of mass of the sta-
tion wagon (Fig. E8.54). (a) Find the position of the center of mass of
the system consisting of the two automobiles. (b) Find the magnitude
of the total momentum of the system from the given data. (c) Find the
speed of the center of mass of the system. (d} Find the total momen-
tum of the system, using the speed of the center of mass. Compare
your result with that of part (b).

Figure ES.54
1200 kg

12.0 m/s

fe—nv 40.0m

N

8.86 ++ CP Two identical masses Figure P8.86
are released from rest in a smooth
hemispherical bowl of radius R {5

from the positions shown in %

Fig. P8.86. You can ignore friction \ //
between the masses and the sur- S S
face of the bowl. If they stick
together when they collide, how
high above the bottom of the bowl
will the masses go after colliding?
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8.108 ++ A 45.0-kg woman stands up in a 60.0-kg canoe 500 m
long. She walks from a point 1.00 m from one end to a point 1.00m

24,000 kg is coasting without friction along a fevel track. It is rzfix?-
ing very hard, and the rain is falling vertically downward. Origi-
nally, the car is empty and moving with a speed of 4.00 m/s. Fa)
What is the speed of the car after it has collected 3OOQ kg of rain-
water? (b) Since the rain is falling downward, how is 1t able to

from the other end (Fig. P8.106). If you ignore resistance 10
motion of the cance in the water, how far does the canoe move

during this process?

Figure P8.106

affect the horizontal motion of the car?
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8.37 +* On a very muddy football field, a 110-kg linebacker tack-
tes an 85-kg halfback. Immediately before the collision, the line-
backer is slipping with a velocity of 8.8 m/s north and the halfback
is sliding with a velocity of 7.2 m/s east. What is the velocity
{magnitude and direction) at which the two players move together
immediately after the collision?

8:111 « At the intersection of Figure E8.41
Texas Avenue and Universily
Drive, a yellow subcompact car
with mass 950 kg traveling east
on University collides with a red
pickup truck with mass 1900 kg
that is traveling north on Texas
and has run a red light (Fig.
E8.41). The two vehicles stick
together as a result of the colli-
sion, and the wreckage slides at
16.0 m/s in the direction 24.0°
east of north. Calculate the

y (north)

speed of each vehicle before the collision. The collision occurs
during a heavy rainstorm; you can ignore friction forces between

the vehicles and the wet road.

B.G!i ** A 0.150-kg glider is moving to the right on a frictionless,
horizontal air track with a speed of 0.80 m/s. It has a head-on col-
lision with a 0.300-kg glider that is moving to the left with a speed

of 2.20 m/s. Find the final velacity (magnitude and direction) of
each glider if the collision is elastic,

Start Finish

1.00m 3.00m 1.00m
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3/188 A 60-g bullet is fired horizontally with a velocity
v, = 600 m/s into the 3-kg block of soft wood initially ~
at rest on the horizontal surface. The bullet emerges
from the block with the velocity vy = 400 m/s, and
the block is observed to slide a distance of 2.70 m
before coming to rest. Determine the coefficient of
kinetic friction p; between the block and the sup-
porting surface.

400 m/s
——

Problem 3/188

3/189 Freight.car A with a gross weight of 150,000 Ib is
moving along the horizontal track in a switching
yard at 2 mi/hr. Freight car B with a gross weight
of 120,000 Ib and moving at 3 mi/hr overtakes car A
and is coupled to it. Determine (@) the common ve-
locity v of the two cars as they move together after
being coupled and (b) the loss of energy |AE] due to
the impact.

Ans. (@) v = 2.44 mi/hr, (b) |AE| = 2230 fi-Ib

3 mi/hr 2.mi/hr

Problem 3/189



