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1. 	A factory worker moves a 30.0 kg crate a distance of 4.5 m along a level floor at constant velocity by pushing horizontally on it. The coefficient of kinetic friction between the crate and the floor is 0.25. A) What magnitude of force must the worker apply? B) How much work is done on the crate by the worker’s push? C) How much work is done on the crate by friction? D) How much work is done by the normal force and gravity?        
	a) 	74 N, 3.3 x 102 J, -3.3 x 102 J, 0 J  
b) 74 N, -3.3 x 102 J, 3.3 x 102 J, 5 J  
c) 84 N, 3.3 x 102 J, -3.3 x 102 J, 3 J  
2. Calculate the total work done on a 1250 kg car as it coasts 17.4 m down a hill with Φ = 5.00o. Let the force due to air resistance be 15.0 N.    
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a) 2.67 x 104 J         b) 	4.23 x 108 J 	    c) 	1.83 x 104 J  
3. A small car of mass 1.2 x 103 kg traveling east at 60 km/hr collides at an intersection with a truck of mass 3 x 103 kg traveling north at 40 km/hr. The car and the truck stick together. Find the velocity of the wreckage just after the collision, and the direction they moved after the collision.  
a) 7.25 m/s, 69.1o  	 b)  	16.25 m/s, 26.1o     c)  9.25 m/s 59.1o   
4. The angular velocity of the rear wheel of a stationary exercise bike is 6.00 rad/s at time t = 0, and its angular acceleration is constant and equal to 2.00 rad/s2. A particular spoke coincides with the +x axis at time t = 0. What angle does this spoke make with the +x axis at time t = 2.00 s? What is the wheel’s angular velocity at this time?  
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a) 199o, 1.59 rev/s  	 	b)    213o, 1.59 rev/s    	c)  123o, 1.59 rev/s  
5. A light, flexible, non-stretching cable is wrapped several times around a winch drum – a solid cylinder with mass 100 kg and diameter 12 cm that rotates about a stationary horizontal axis turning on frictionless bearings. The free end of the cable is pulled with a constant force of magnitude 11 N for a distance of 2 m. It unwinds without slipping, turning the cylinder as it does so. If the cylinder is initially at rest, find its final angular velocity, ω, and the final speed, υ, of the cable.  
a) 20 rad/s, 1.2 m/s  	b)    15.6 rad/s, 0.94 m/s     c)   14 rad/s, 0.90 m/s     
6. An athlete performing the Fosbury flop has a body consisting of three different linear mass segments. Mass A represents head, neck, arms and trunk at 39 kg. Mass B represents upper and lower legs at 20 kg. Mass C represents the feet at 1.9 kg. Find the center of masses for x and y when the position coordinates are:  
	Mass A - (99 cm, 36 cm)  	Mass B – (37 cm, 37 cm)  	Mass C – (0 cm, 0 cm) 
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a) 76 cm, 35 cm  		b)  	69 cm, 42 cm  	c)  	56 cm, 27 cm 
7. A 7.8 kg solid cylinder with a radius of 10.0 cm rolls without slipping. If the linear speed of the disk is 1.4 m/s, find    a) Translational K,  b) Rotational K,   c) Total K.
          a)         8.64 J, 6.82 J, 15.5 J       
	b) 	7.64 J, 3.82 J, 11.5 J   
	c) 	5.64 J, 4.82 J, 10.5 J  
8. 	Energy is neither ___________ nor __________ only __________. In an isolated system, total energy is _______________.  
          a)         created, destroyed, transmitted, zero  
          b)         created, destroyed, transferred, constant  
           c)         created, destroyed, removed, constant  	  
9. 	___________ is stored energy. Energy associated with a/an ___________. Forces associated with potential energy are _____________ forces.  
a) Potential energy, position, conservative  
           b)    Potential energy, angle, friction  
           c)    Work, plane, static  
10.	Force that either elongates or compresses a spring some distance.  
	a) 	Compressed potential energy  
	b) 	Hooke’s Law  
	c) 	Elastic potential energy  
11.	Which kinematic equation is used to derive the work-energy theorem?  
a) x = xo + vot + ½ at2        b)  	v = vo + at        	c)  	v2 = vo2 + 2a(x-xo)  
12.	The ________ or ___________ gained by a moving body is __________.  
          a)         momentum, energy, force  
	b) 	force, energy, momentum  
	c) 	friction, force, work  
13. 	Collisions are classified based on what happens to the __________ of the colliding objects. ____________ collisions have a total __________ that is the same before and after the collision. _____________ collisions have a total _________ that is ________ than the initial K.  
          a)  	kinetic energy, Elastic, K, Inelastic, K, less  
          b)	kinetic energy, Elastic, U, Inelastic, U, less  
          c)	kinetic energy, Inelastic, K, Inelastic, U, less  
14. 	Which list has the correct rotational motion variables?  
	a) 	ω, α, ϴ  
b) ω, a, t  
c) ϴ, a, ω  
15. 	A rigid body is an object with ___________ and ___________ size and shape. Reducing the __________ between the axis of rotation and mass ________________ the ___________. Therefore, ____________ increases. 
	a) 	definite, unchanging, radius, increases, moment of inertia, Ө 
b)       definite, unchanging, radius, decreases, moment of inertia, ω         
c)       infinite, permanent, radius, increases, moment of inertia, α  
16. 	Consider a rigid bodied disk rotating around a fixed axis which is orthogonal and through the center of the disk. When a point near the rim moves through a complete circle, so does any other _________ on the disk. As a disk rotates through a given __________, all points on the disk rotate through the same _________. The ____________ between the particles remains the same.  
a) point, radius, distance, point  
b) angle, point, angle, radius  
point, angle, angle, distance 
17. 	A solid cylinder, thin-walled hollow cylinder (I = MR2), and a solid sphere are rolling down a frictionless hill. They all have the same mass and diameter. Which reaches the bottom of the hill first? 
            a)     solid cylinder 
            b)     solid sphere  
            c)     thin-walled hollow cylinder 
18.	Work is the __________ of the component of the _______ in the direction of __________ and the __________ of the _____________. 
a. sum, kinetic energy, force, magnitude, displacement 
b. ratio, potential energy, force, direction, displacement  
c. product, force, displacement, magnitude, displacement 
19.	½ Iω2 + p + W = Rotational Kinetic Energy 
	a) 	True  	b)  	False 
20. 	Translational Kinetic Energy is associated with rotation about an axis through the center of mass.   
	a)  	True     	b)  	False  
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