Momentum Conservation Problems
1. A 730 N man is stranded in the center of a frozen pond because of a lack of friction between his shoes and the ice.  The pond is 5.0 m in radius.  He decides to throw his 1.2 kg physics book horizontally at 5.0 m/s due north. How long will it take him to get to the south shore of the pond?  
2. A rifle of weight 30 N fires a 5.00 g bullet with a speed of 300 m/s. Find the recoil velocity of the rifle.  If a 700 N man holds the rifle firmly against his shoulder, determine the recoil velocity of the man and rifle.
3. A 1200 kg car is initially traveling at 25.0 m/s east and collides with a 9000 kg truck traveling at 20 m/s east.  After the collision, the car is traveling 18.0 m/s east. What is the speed of the truck right after the collision? How much energy is lost in the collision? 
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5. Velocity of block 2 after collision is + 6.6 m/s. 
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A small block of mass m; = 0.500 kg is released from rest
at the top of a curved wedge of mass my = 3.00 kg, which
sits on a frictionless horizontal surface as in Figure P6.51a.
When the block leaves the wedge, its velocity is measured
t0 be 4.00 m/s o the right, as in Figure P651b. (a) What
the velocity of the wedge after the block reaches the
horizontal surface? (b) What is the height & of the wedge?
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Consider a frictionless track as shown in Figure P6.46. A
block of mass m = 5.00 kg is released from ®. It makes a
head-on elastic collision at ® with a block of mass
my = 10.0 kg that is initially at rest. Calculate the maxi-
‘mun height 1o which m rises aier the collision.
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A 1200kg car wraveling initially with a speed of 25.0 m/s
in an easterly direction crashes into the rear end of a
9.000kg truck moving in the same direction at 20.0 m/s
(Fig P6.30). 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
s lostin the collision? Account for this loss in energy.
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A railroad car of mass 2.00 X 10* kg moving at 3.00 m/s
collides and couples with two coupled railroad cars, each
of the same mass as the single car and moving in the same
direction at 1.20 m/s. (a) What is the speed of the three
coupled cars after the collision? (b) How much kinetic en-
ergy is lost in the collision?
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An archer shoots an arrow toward a 300g target that is
sliding in her direction at a speed of 250 m/s on a
smooth, slippery surface. The 22.5-g arrow is shot with a
speed of 35.0 m/s and passes through the target, which is
stopped by the impact. What is the speed of the arrow af-
ter passing through the target?





