Chapter 9 Homework Problems

P71 A 45.0-kg girl is standing on a 150-kg plank. Both are
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24,

originally at rest on a frozen lake that constitutes a friction-
less, flat surface. The girl begins to walk along the plank ata
constant velocity of 1.50i m/s relative to the plank. (a) What
is the velocity of the plank relative to the ice surface?
(b) What is the girl’s velocity relative to the ice surface?

A tennis player receives a shot with the ball (0.060 0 kg)
traveling horizontally at 50.0 m/s and returns the shot with
the ball traveling horizontally at 40.0 m/s in the opposite
direction. (a) What is the impulse delivered to the ball by
the tennis racquet? (b) What work does the racquet do on
the ball?

. The magnitude of the net F(N)

force exerted in the x direc- 4
tion on a 2.50-kg particle var-
ies in time as shown in Figure
P9.15. Find (a) the impulse of
the force over the 5.00-s time
interval, (b) the final veloc- N R E— t(s)
ity the particle attains if it is ~ © 1 2 3 45
originally at rest, (c) its final
velocity if its original veloc-
ity is —2.00i m/s, and (d) the average force exerted on the
particle for the time interval between 0 and 5.00 s.

Figure P9.15

IE] A wad of sticky clay of mass m is hurled horizontally
at a wooden block of mass M initially at rest on a horizon-
tal surface. The clay sticks to the block. After impact, the
block slides a distance d before coming to rest. If the coef-
ficient of friction between the block and the surface is pu,
what was the speed of the clay immediately before impact?

An object of mass 3.00 kg, moving with an initial velocity

of 5.00i m/s, collides with and sticks to an object of mass
2.00 kg with an initial velocity of —3.00j m/s. Find the final
velocity of the composite object.

34. The mass of the blue puck in 4

Figure P9.34 is 20.0% greater /3/

than the mass of the green - __-N\30.0°
puck. Before colliding, the
pucks approach each other with
momenta of equal magnitudes
and opposite directions, and the
green puck has an inital speed
of 10.0 m/s. Find the speeds the
pucks have after the collision if half the kinetic energy of
the system becomes internal energy during the collision.
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Figure P9.34

37. Four objects are situated along the y axis as follows: a

2.00-kg object is at +3.00 m, a 3.00-kg object is at +2.50 m,
a 2.50-kg object is at the origin, and a 4.00-kg object is at
—0.500 m. Where is the center of mass of these objects?

A uniform piece of sheet metal  y (¢cm)

is shaped as shown in Figure
P9.38. Compute the x and y
coordinates of the center of 9g
mass of the piece.
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40. Arod of length 30.0 cm has linear density (mass per length)

given by
A =50.0 + 20.0x

where xis the distance from one end, measured in meters,
and A is in grams/meter. (a) What is the mass of the rod?
(b) How far from the x = 0 end is its center of mass?

L2 Romeo (77.0 kg) entertains Juliet (55.0 kg) by playing

his guitar from the rear of their boat at rest in still water,
2.70 m away from Juliet, who is in the front of the boat.
After the serenade, Juliet carefully moves to the rear of the
boat (away from shore) to plant a kiss on Romeo’s cheek.
How far does the 80.0-kg boat move toward the shore it is
facing?

[55] A 3.00-kg steel ball strikes y
a wall with a speed of \
10.0 m/s at an angle of O\\
6 = 60.0° with the sur- S }
face. It bounces off with RN x
the same speed and angle el
(Fig. P9.55). If the ball is e
in contact with the wall /

for 0.200 s, what 1s the O
average force exerted by .
the wall on the ball? Figure P9.55

63. A 0.400-kg blue bead

slides on a frictuonless,
curved wire, starting
from rest at point ® in
Figure P9.63, where h =
1.50 m. At point ®, the
blue bead collides elas-
tically with a 0.600-kg
green bead at rest. Find
the maximum height the green bead rises as it moves up
the wire.

Figure P9.63

65. JE] Review. A bullet of mass m is fired into a block of mass

M initially at rest at the edge of a frictionless table of height
h (Fig. P9.65). The bullet remains in the block, and after
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impact the block lands a distance d from the bottom of the
table. Determine the initial speed of the bullet.

75. Two particles with masses m and 3m are moving toward

each other along the xaxis with the same initial speeds v,
Particle m is traveling to the left, and particle 3m is travel-
ing to the right. They undergo an elastic glancing collision
such that particle m is moving in the negative y direction
after the collision at a right angle from its initial direc-
tion. (a) Find the final speeds of the two particles in terms
of v;. (b) What is the angle 6 at which the particle 3m is
scattered?



