
PHY203F08  Exam 3   Name: __________________________ 

	1.
	A bullet with a mass of 20.0 g and a speed of 960 m/s strikes a block of wood of mass 4.50 kg resting on a horizontal surface.  The bullet gets embedded in the block.  The speed of the block immediately after the collision

	A)
	cannot be found because we don't know whether the surface is frictionless.

	B)
	is 0.21 km/s.

	C)
	is 65 m/s.

	D)
	is 9.3 m/s.

	E)
	None of these is correct.


	2.
	Two equal masses travel in opposite directions with equal speed.  If they collide in a perfectly elastic collision, then, just after the collision, their velocities will be

	A)
	zero.

	B)
	equal to their original velocities.

	C)
	equal in magnitude but opposite in direction to their original velocities.

	D)
	less in magnitude and in the same direction as their original velocities.

	E)
	less in magnitude and opposite in direction to their original velocities.


	3.
	A pitcher throws a baseball with a speed of 27 m/s.  After being struck by a bat the ball travels in the opposite direction with a speed of 40 m/s.  If the ball has a mass of 0.11 kg and is in contact with the bat for 3.0 ms, the average force exerted by the bat on the ball is

	
	A)  0.99 kN    B)  4.8 kN    C)  1.5 kN    D)  7.4 kN    E)  2.5 kN


	4.
	A particle moves uniformly around the circumference of a circle whose radius is 8.0 cm with a period of /20 s.  The angular speed  of the particle is

	
	A)  2.5 rad/s    B)  3.2  102 rad/s    C)  40 rad/s    D)  7.9 rad/s    E)  0.96 rad/s


	5.
	You are whirling a stone on the end of a string in a horizontal circle of radius R = 0.65m with angular speed 4 rev/s when the string breaks.  Just after the string breaks, the velocity of the stone is

	A)
	straight down.

	B)
	32 m/s along a tangent to the circle.

	C)
	16 m/s along the radius away from the center.

	D)
	1.0 m/s along the radius toward the center.

	E)
	none of these


	6.
	A cylinder (I = 
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mR2) rolls along a level floor with a speed v.  The work required to stop this cylinder is

	
	A)  
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 mv2    D)  mv2    E)  1.25mv2


	7.
	The moment of inertia of a slim rod about a transverse axis through one end is mL2/3, where m is the mass of the rod and L is its length.  The moment of inertia of a 0.24-kg meter stick about a transverse axis through its center is

	A)
	0.14 kg · m2
	D)
	80 kg · m2

	B)
	20 kg · m2
	E)
	4.5 kg · m2

	C)
	0.020 kg · m2
	
	


	8.
	Let us compare the angular momentum of Mars (LM) in its orbit around the Sun to that of Earth (LE). The mean orbital speed of Mars is 24 km/s, whereas that of Earth is 30 km/s. The mean orbital radius of Mars is 228  106 km, whereas that of Earth is 150  106 km. If the mass of Mars is 11% that of Earth, calculate the ratio LM / LE.

	
	A)  0.21    B)  0.090    C)  7.7    D)  11    E)  0.13


	9.
	A woman sits on a spinning piano stool with her arms folded.  When she extends her arms, which of the following occurs?
	
	

	
	A)  She increases her moment of inertia, thereby increasing her angular speed.
	
	

	
	B)  She increases her moment of inertia, thereby decreasing her angular speed.
	
	

	
	C)  She decreases her moment of inertia, thereby increasing her angular speed.
	
	

	
	D)  She decreases her moment of inertia, thereby decreasing her angular speed.
	
	

	
	E)  Both her moment of inertia and her angular speed remain constant.
	
	


	10.
	A disc rotates clockwise in the plane of the page.  What is the direction of the angular momentum vector?

	A)
	clockwise
	D)
	out of the page

	B)
	counterclockwise
	E)
	angular momentum has no direction

	C)
	into the page
	
	


	11.
	Two wheels with moments of inertia I1 = 40 kgm2 and I2 = 60 kgm2 are rotating about the same axle.  The first is rotating clockwise at 2.0 rad/s, and the second is rotating counterclockwise at 6.0 rad/s. With clockwise being negative,  

a) angular momentum of the first wheel is

b) angular momentum of the second wheel is

c) The two wheels are brought into contact so that they rotate together: their final angular velocity is

d) How much rotational kinetic energy is lost?



	
	
	
	

	
	
	
	

	
	
	
	


	
	

	
	


	12.
	For this question, assume that all velocities are horizontal and that there is no friction.  Two skaters A and B are on an ice surface.  A and B have the same mass M = 90.5 kg.  A throws a ball with mass m = 200 g toward B (the positive x-direction) with a speed v = 21.5 m/s relative to the ice.  Using three significant figures and vector notation:

a) After the throw, what is A’s velocity relative to the ice?

b) After B catches the ball, what is B’s velocity relative to the ice?

c) B throws it back to A with the same speed, 21.5 m/s, relative to the ice. What is B’s velocity then?

      d) After A catches the ball, his velocity with respect to the ice is

________________________
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