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54. Consider a frictionless track as shown in Figure P6.54.
A block of mass m; = 5.00 kg is released from ®.

® "
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It makes a head-on elastic collision at ® with a block of
mass my = 10.0 kg that is initially at rest. Calculate the
maximum height to which m; rises after the collision.
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42. A 1200-kg car traveling initially with a speed of
25.0 m/s in an easterly direction crashes into the rear
end of a 9 000-kg truck moving in the same direction
at 20.0 m/s (Fig. P6.42). The velocity of the car right
after the collision is 18.0 m/s to the east. (a) What
is the velocity of the truck right after the collision?
(b) How much mechanical energy is lost in the colli-
sion? Account for this loss in energy.

+25.0 m/s +20.0 m/s
—_— —_—
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Figure P6.40

1. A 12.0-g bullet is fired horizontally into a 100-g
wooden block that is initially at rest on a frictionless
horizontal surface and connected to a spring having
spring constant 150 N/m. The bullet becomes embed-
ded in the block. If the bullet-block system compresses
the spring by a maximum of 80.0 cm, what was the
speed of the bullet at impact with the block?
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39. A 0.030-kg bullet is fired vertically at 200 m/s into a
0.15-kg baseball that is initially at rest. How high does
the combined bullet and baseball rise after the colli-
sion, assuming the bullet embeds itself in the ball?
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40. 74 An bullet of mass m = 8.00 g is fired into a block
of mass M = 250 g that is initially at rest at the edge of
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a table of height 2 = 1.00 m (Fig. P6.40). The bullet
remains in the block, and after the impact the block

lands d = 2.00 m from the bottom of the table. Deter-
mine the initial speed of the bullet.
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A block with mass m; = 0.500 kg is released from rest
on a frictionless track at a distance ; = 2.50 m above
the top of a table. It then collides elastically with an
object having mass my, = 1.00 kg that is initially at rest
on the table, as shown in Figure P6.63. (a) Determine
the velocities of the two objects just after the colli-
sion. (b) How high up the track does the 0.500-kg
object travel back after the collision? (c) How far away
from the bottom of the table does the 1.00-kg object
land, given that the height of the table is Ay = 2.00 m?
(d) How far away from the bottom of the table does the
0.500-kg object eventually land?
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58. A 0.400-kg blue bead
slides on a frictionless,
curved wire, starting
from rest at point @
in Figure P6.58, where
h = 1.50 m. At point
®, the bead collides Figure P6.58
elastically with a 0.600-
kg green bead at rest. Find the maximum height the
green bead rises as it moves up the wire.
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ETWO objects of masses k
my = 0.56 kg and my = M n
0.88 kg are placed on
a horizontal friction-
less surface and a com-
pressed spring of force v
constant k = 280 N/m -—
is placed between them l PN
as in Figure P6.57a. -
Neglect the mass of
the spring. The spring
is not attached to either object and is compressed a
distance of 9.8 cm. If the objects are released from
rest, find the final velocity of each object as shown in
Figure P6.57b.

Figure P6.57
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56. El A bullet of mass m and VTN

speed v passes completely \
through a pendulum bob of !

mass M as shown in Figure - ¢ //l
P6.56. The bullet emerges with 27~ i
a speed of v/2. The pendulum v v/2
bob is suspended by a stiff rod Figure P6.56

of length € and negligible mass.
What is the minimum value of v such that the bob will
barely swing through a complete vertical circle?
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55. 1 A 2.0-g particle moving at 8.0 m/s makes a perfectly
elastic head-on collision with a resting 1.0-g object.
(a) Find the speed of each particle after the collision.
(b) Find the speed of each particle after the collision if
the stationary particle has a mass of 10 g. (c) Find the
final kinetic energy of the incident 2.0-g particle in the
situations described in parts (a) and (b). In which case
does the incident particle lose more kinetic energy?
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