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10-30 A 10 g bullet moving directly 
upward at 1000 m/s strikes and passes  
through the center of mass of a 5.0 kg 
block initially at rest (Fig. 10-33 ).  The 
bullet emerges from the block moving 
directly upward at 400 m/s.  To what 
maximum height does the block then rise 
above its initial position?
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10-44 In Fig. 10-40 , block 1 of mass m1 
is at rest on a long frictionless table that 
is up against a wall.  Block 2 of mass m2 
is placed between block 1 and the wall 
and sent sliding to the left, toward block 
1, with constant speed v2i.  Assuming 
that all collisions are elastic, find the 
value of m2 (in terms of m1) for which 
both blocks move with the same velocity 
after block 2 has collided once with 
block 1 and once with the wall. Assume 
the wall to have infinite mass. 
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10-50 Two balls A and B, having different but unknown masses, collide. Initially, A is at 
rest and B has speed v.  After the collision, B has speed v/2 and moves perpendicularly to 
its original motion.  

(a) Find the direction in which ball A moves after the collision.  
(b) Show that you cannot determine the speed of A from the information given. 
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10-54 Two 30 kg children, each with a speed of 4.0 m/s, are sliding on a frictionless 
frozen pond when they collide and stick together because they have Velcro straps on their 
jackets.  The two children then collide and stick to a 75 kg man who was sliding at 2.0 
m/s.  After this collision, the three-person composite is stationary.  What is the angle 
between the initial velocity vectors of the two children? 
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11- 7 A diver makes 2.5 revolutions on the way from a 10-m-high platform to the water. 
Assuming zero initial vertical velocity, find the diver's average angular velocity during a 
dive. 
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11-32 A record turntable is rotating at 33 1/3 rev/min. A watermelon seed is on the 
turntable 6.0 cm from the axis of rotation.  

(a) Calculate the acceleration of the seed, assuming that it does not slip.  
(b) What is the minimum value of the coefficient of static friction between the seed 

and the turntable if the seed is not to slip?  
(c) Suppose that the turntable achieves its angular speed by starting from rest and 

undergoing a constant angular acceleration for 0.25 s. Calculate the minimum 
coefficient of static friction required for the seed not to slip during the 
acceleration period. 
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11-44 Delivery trucks that operate by making use of energy stored in a rotating flywheel 
have been used in Europe. The trucks are charged by using an electric motor to get the 
flywheel up to its top speed of 200π rad/s. One such flywheel is a solid, uniform cylinder 
with a mass of 500 kg and a radius of 1.0 m.  

(a) What is the kinetic energy of the flywheel after charging?  
(b) If the truck operates with an average power requirement of 8.0 kW, for how many 

minutes can it operate between chargings? 
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11-57 Figure 11-43 shows two blocks, 
each of mass m, suspended from the 
ends of a rigid massless rod of length L1 
+ L2, with L1 = 20 cm and L2 = 80 cm. 
The rod is held horizontally on the 
fulcrum and then released.  What are the 
magnitudes of the initial accelerations of  

(a) the block closer to the fulcrum 
and  

(b) the other block? 
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11-64 A uniform cylinder of radius 10 cm and mass 20 kg is mounted so as to rotate 
freely about a horizontal axis that is parallel to and 5.0 cm from the central longitudinal 
axis of the cylinder.  

(a) What is the rotational inertia of the cylinder about the axis of rotation?  
(b) If the cylinder is released from rest with its central longitudinal axis at the same 

height as the axis about which the cylinder rotates, what is the angular speed of 
the cylinder as it passes through its lowest position? 

 

 


