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Concept tests used Fall 2007 for PHYS 1110. Originals were inherited from Mike Dubson. Some are new. Some are modified.

CTR

CT6-1.  A mass is oscillating back and forth on a spring as shown.  At which position is the magnitude of the acceleration of the mass a maximum? Position 0 is the relaxed (unstretched) position of the mass.  
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CT6-2. A rider in a "Barrel O’ Fun" finds herself stuck with her back to the wall.  Which diagram correctly shows the forces acting on her?
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CT6-3. A mass m is pulled along a frictionless table by constant force external force Fext at some angle above the horizontal.  The magnitudes of the forces on the free-body [image: image30.wmf]Pink
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diagram have not been drawn carefully, but the directions of the forces are correct.   

Which  statement below must be true?

A:   
mg > N 

B: 
N > mg 
C:  
N=mg
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CT6-4. A mass m is accelerates downward along a frictionless inclined plane. The magnitudes of the forces on the free-body diagram have not been drawn carefully, but the directions of the forces are correct.   

Which  statement must be true?

A:   
mg > N 

B: 
N > mg 
C:  
N=mg

CT6-5. A mass m is pulled along a rough table at constant velocity with an external force Fext at some angle above the horizontal.  The magnitudes of the forces on the free-body [image: image32.wmf]mg
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diagram have not been drawn carefully, but the directions of the forces are correct.   

Which  statement below must be true?

A:   
Ffric  >  Fext ,    N  >  mg.

B: 
Ffric  <  Fext ,    N  <  mg.

C:  
Ffric  >  Fext ,    N  <  mg.

D:   
Ffric  <  Fext ,    N  >  mg.

E: 
None of these.

CT6-R  (Vector review)

The vector 
[image: image2.wmf]A
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 is shown.  What is Ax?

[image: image33.wmf]
A: A​x = A cos(
B: A​x = A sin(
C: Neither of these.

CTN- AUTONUM   A mass m is accelerates downward along a frictionless inclined plane. The magnitudes of the forces on the free-body diagram have not been drawn carefully, but the directions of the forces are correct.   
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Which  statement below must be true?

A)   
N < mg 

B) 
N > mg 
C)  
N = mg

A student chooses a tilted coordinate system as shown, and then proceeds to write down Newton's 2nd Law in the form 
[image: image3.wmf].  What is the correct equation for the y-direction 
[image: image4.wmf]?
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D) 
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E) 
[image: image10.wmf]
CT6-6  A mass slides down a rough inclined plane with some non-zero acceleration of magnitude a1.  The same mass is shoved up the same incline with a large, brief initial push.  As the mass moves up the incline, its acceleration is of magnitude a2.  How do a1 and a2 compare?


[image: image11.wmf]
A:  a1 > a2

B: a1 = a2

C: a1 < a2
CT6-10a  A stationary block sits on an inclined plane. The coefficient of static friction is (S = 0.2. The normal, gravity, and static friction force are shown. Which set of relations applies to this situation?


[image: image12.wmf]
A:
N = mg Sin(
B:
N = mg Cos(
C:
N = mg tan(
FF = mg Cos(

FF = mg Sin(

FF = (SN

CT 6-10b  A stationary block sits on an inclined plane. The coefficient of static friction is (S = 0.2. If you increase the angle of the plane, eventually the block begins to slide. Sliding will begin when…

[image: image13.wmf]
A:  Sin( = 0.2

B:  Cos( = 0.2

C:  tan( = 0.2

D:  None of these.

CT6-11  A mass is hanging from a rope and swinging around a circular path at constant speed. The situation is shown in the figure. Which of the pictures show the forces on the mass (neglect air resistance)?


[image: image14.wmf]
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CT6-2. A rider in a "Barrel O’ Fun" finds herself stuck with her back to the wall.  Which diagram correctly shows the forces acting on her?
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CT5-11 A bucket containing a brick is swung in a circle at constant speed in a vertical plane as shown.  The bucket is swung fast enough that the brick does not fall out.
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The net force on the brick as it is swung has maximum magnitude at the...
A):  Top.


B):  Bottom.

C):  Right

D):  The net force has the same magnitude at all positions.

Consider the normal force exerted on the brick by the bucket when the bucket is at the three positions, R, T, or B.  The normal force magnitude is a minimum at the…
A): Top.
B): Bottom.
C): Right

D): The normal force has the same magnitude at all positions.

CT6-8.

A car rounds a banked curve at some speed without skidding.   The radius of curvature of the curve is R.  A possible free-body diagram (which may or may not be correct) is shown.

What can you say[image: image37.wmf]mg
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 about Ffric, the magnitude of the force of friction?

A:
[image: image18.wmf]

B: 
[image: image19.wmf]



C: Neither.

What can you say about the direction of Ffric?

A: It is in the direction shown in the free-body diagram.

B: It is in the direction opposite shown in the diagram.

C: The direction depends on the speed of the car.

CTN- AUTONUM   

A moving van collides with a sports car in a high-speed head-on collision.  Crash!
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During the impact, the truck exerts a force Ftruck on the car and the car exerts a force Fcar  on the truck. Which of the following statements about these forces is true)

A) The force exerted by the truck on the car is the same size as the force exerted by the car on the truck)  Ftruck = Fcar

B)   Ftruck > Fcar

C)  Ftruck < Fcar

CT6-12  Two blocks, one of mass mA and a larger block of mass mB, are connected by a rope and are being dragged by an external force at constant velocity across a rough surface. 


[image: image20]
True(A) or False (B):
For each block, the normal force is equal but opposite to the gravity force by Newton’s 3rd Law.
True(A) or False (B)::
For block A, the normal force is equal but opposite to the gravity force by Newton’s 3rd Law, 

True(A) or False (B)::
The tension, TA, block A feels from the rope is equal but opposite to the force the rope feels from block A by Newton’s 3rd Law.

True(A) or False (B):
FFB = FFA by Newton’s 3rd Law.

True(A) or False (B)::
FFA is equal but opposite to the tension in the rope by Newton’s 3rd Law.

True(A) or False (B)::
The gravity force block A feels from the Earth is equal but opposite to the gravity force the Earth feels from block A by Newton’s 3rd Law.

CT5-8.
Skinny and Fatty are having a tug-of-war.  So far, no one is winning.  
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Q1: What is the direction of the force of friction on Skinny's feet 
[image: image21.wmf]?  

A: Right
[image: image22.wmf]

B: Left
[image: image23.wmf]
Q2: How large is the force of friction on Skinny's feet 
[image: image24.wmf] compared to the force of friction 
[image: image25.wmf]on Fatty's feet?

A: 
[image: image26.wmf]

B: 
[image: image27.wmf]

C: 
[image: image28.wmf]
Think:  The free-body diagrams for Skinny and Fatty:
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CT5-10. 

An Atwood's machine is a pulley with two masses connected by a string as shown.  The mass of object A, mA , is twice the mass of object B, mB.    The tension T in the string on the left, above mass A, is...
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A:  T = mA g

B: 
T = mB g

C: Neither of these.

CT5-11[image: image43.wmf]N
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 A bucket containing a brick is swung in a circle at constant speed in a vertical plane as shown.  The bucket is swung fast enough that the brick does not fall out.

The net force on the brick as it is swung has maximum magnitude at position.

A: Top.


B:Bottom.

C: Right

D: The net force has the same magnitude at all positions.

Consider the normal force exerted on the brick by the bucket when the bucket is at the three positions shown: R, T, B.  The magnitude of the normal force is a minimum at position...

A: Top.
B: Bottom.
C: Right

D: The normal force has the same magnitude at all positions.
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