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	Acceleration
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	Kinematic Equations          
	v = v0 + at
	ω = ω0 + αt

	  
	v2 = v02 + 2a(x-x0)
	ω2 = ω02 + 2α(θ- θ0)

	  
	x-x0 = v0t + ½ at2
	θ- θ0= ω0t + ½ αt2

	  
	x-x0 = ½(v + v0)t
	θ- θ0 = ½(ω + ω0)t

	Inertia
	m = mass
	I = Rotational inertia;
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	Momentum
	p = mv
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	L = Iω

	Kinetic Energy
	Translational Kinetic Energy = K = ½ mv2
	Rotational Kinetic Energy = 
K = ½ Iω2

	To create
	force = F
	torque = 
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	Work
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	Power
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	Newton's second law of motion          
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Acceleration due to gravity = g = 9.8 m/s2
Parallel-axis theorem:        
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Gravitational Potential energy =  
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PHYS 211
Fall 2008
Test #3

Name:__________________________________
A. Select the correct answer for the following ten multiple choice questions and write your answer in the line next to the question number. 

___1. What is the angular speed in rad/s of the hour hand of an analog watch? 
a. 1.75 x 10-3 

b. 0.105 
c. 8.33 x 10-3
d. 8.73 x 10-3 
e. 1.45 x 10-4 

___2. A wheel, starting from rest, rotates with a constant angular acceleration of 2.00 rad/s2. During a certain 3.00 s interval, it turns through 90.0 rad. What is the angular velocity of the wheel at the start of the 3.00 s interval?
a. 0 rad/s
b. 6 rad/s
c. 18 rad/s
d. 19 rad/s
e. 27 rad/s
[image: image47.png]


___3.  A wrench is used to loosen a nut as shown below. What is the moment-arm?
[image: image26.png]028 m

50.0°




____4.  The figure below shows four overhead views of uniform disks that are sliding across a frictionless floor. Three forces, of magnitude F, 2F, or 3F, act on each disk, either at the rim, at the center, or halfway between rim and center. Which disk has a non-zero net torque?
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____5. A railroad car moves under a grain elevator at a constant speed of 3.20 m/s. Grain drops into the car at the rate of 540 kg/min. What is the magnitude of the force needed to keep the car moving at constant speed if friction is negligible?
a. 0.48 N
b. 1.73 N
c. 28.8 N
d. 169 N
e. 1728 N

____6. In an inelastic collision, 
a. The total kinetic energy and momentum are conserved
b. The total kinetic energy and momentum are not conserved
c. The total kinetic energy is not conserved but the momentum is conserved
d. The total kinetic energy is conserved but the momentum is not conserved

____7. The drawing shows a top view of a door that is free to rotate about an axis of rotation that is perpendicular to the plane of the paper. Find the net torque (magnitude and direction) produced by the forces F1 and F2 about the axis. 
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	a.

28.5 N·m, counterclockwise 

b.

23.3 N·m, counterclockwise 

c.

9.3 N·m, counterclockwise 

d.

23.3 N·m, clockwise 

e.

9.3 N·m, clockwise 
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____8. The rotational inertia of a solid sphere (mass = M and radius =R) about the diameter shown is, [image: image30.png]MR?,



  What is the rotational inertia of this sphere about the parallel axis shown, through the surface?  
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____9. Block 1 with mass m1 slides along an x axis across a frictionless 
floor and then undergoes an elastic collision with a stationary block 2 with 
mass m2. Figure shows a plot of position x versus time t of block 1 until the
collision occurs at position xc and time tc. Along which of the numbered 
dashed lines will the plot be continued if m1 = m2?
a. 1
b. 2
c. 3
d. 4
e. 5
___ 10.  Consider the following conditions:
I. The vector sum of all the external forces that act on the body must be zero.
II. The vector sum of all external torques that act on the body, measured about any possible point, must also be zero.
III. The linear momentum of the body must be zero.
Which of the above conditions must be met for equilibrium?
 a. I
    
b. II

c. I and II
d. II  and III
e. I, II, and III
Impulse: 
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 Impulse-Momentum Theorem:
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B 1.2 kg ball drops vertically onto a floor, hitting with a speed of 25 m/s. It rebounds with an initial speed of 10 m/s. (a) What impulse acts on the ball during the contact? (b) If the ball is in contact with the floor for 0.020 s, what is the magnitude of the average force on the floor from the ball?

C. In the figure below, two blocks, of masses m1 and m2, are connected by a massless cord that is wrapped around a uniform disk of rotational inertia, I and radius R. The disk can rotate without friction about a fixed horizontal axis through its center; the cord cannot slip on the disk. The system is released from rest. The magnitude of the acceleration, a of the blocks are shown. Write down the equations of motion for the mass m1, mass m2, and the disk in terms of the variables m1, m2, a, R, I, g, T1 and T2.
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D1. State the law of conservation of angular momentum. 
D2. A horizontal vinyl record of mass 0.15 kg and radius 0.12 m rotates freely about a vertical axis through its center with an angular speed of 4.7 rad/s. The rotational inertia of the record about its axis of rotation is 6.0 × 10−4 kg·m2. A wad of wet putty of mass 0.025 kg drops vertically onto the record from above and sticks to a point midway along the radius. What is the angular speed of the record immediately after the putty sticks to it?

E. A sphere of mass M is supported on a frictionless plane inclined at angle θ as shown below. The cable makes angle Φ. Draw a free-body diagram for the sphere and identify and name all the forces. 
 [image: image35.png]



F. At time t, [image: image37.png]r = 5t%i — (2t + 6t%)j



 gives the position of a 2.0 kg particle relative to the origin of an xy coordinate system ([image: image38.png]


 is in meters and t is in seconds). Find an expression as a function of time for the torque acting on the particle relative to the origin.
G. The thin uniform rod shown below has length 3.0 m and can pivot about a horizontal, frictionless pin through one end. It is released from rest at angle [image: image39.png]


above the horizontal. Use the principle of conservation of energy to determine the angular speed of the rod as it passes through the horizontal position. The moment of inertia, I of a thin rod (length =L, mass =M) about an axis through the edge and perpendicular to length is give by: [image: image41.png]
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