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13-1

A bar has four forces, all of the same magnitude, exerted on it, as shown. What is the sign of the torque about the axis of rotation? Use the sign convention shown.


A) torque is zero
      B) positive (+)
   C)  negative (–)

13-2
A door is pushed on by two forces, a smaller force  at the door knob and a larger force nearer the hinge as shown.  The door does not move.

[image: image5.wmf]The force exerted on the door by the hinge....

A: is zero



B: points ( (along +y)

C: points ((along -y)
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D: points lower right, in diagram

E: points in some other direction

13-2b

A door is pushed on by two forces, a large force at the door knob and a smaller force nearer the hinge as shown.  The door does not move.

[image: image7.wmf]
Assuming the hinge is well-greased (little or no friction there) is this situation as shown physically possible?

A: Sure, why not? 

B: No.

If the small force is a distance "r" from the hinge, and the door knob is a distance "R" from the hinge, what can you conclude about Big F / small F?

A:   = r/R

B:   = R/r

C:  = r^2/R^2

D:  = R^2/r^2

E:   None of these/not sure/can't draw a conclusion.

13-2c

A door is pushed on by two forces, a large force tilted at an angle pushing at the door knob, and a smaller force nearer the hinge as shown.  The door does not move.

[image: image8.wmf]
Assuming the hinge is well-greased (little or no friction there)  Is this situation physically possible?

A: Sure, why not?

B: It's possible, but depends on the angle of the big F 

C: No, not possible

13-3

1-kg rock is suspended by a massless string from one end of a 1-m measuring stick. What is the weight of the measuring stick if it is balanced by a support force at the 0.25-m mark?


[image: image1.wmf]
A: 0.25 kg

B: 0.5 kg

C: 1 kg

D: 2 kg

E: impossible to determine
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13-4

You decide to make yourself a desk, by attaching a wide shelf to the top of two legs. (A side view is shown.) 


[image: image2.wmf]
When you put a book down on the end of the shelf, the force exerted ON the shelf at the attachment point labelled "A" is approximately 

A: Upwards

B: Downwards

C: Rightwards

D: Leftwards

E: Zero

(Same question for attachment point  "B")

13-5

 A box, with its center-of-mass off-center as indicated by the dot, is placed on an inclined plane. In which of the four orientations shown, if any, does the box tip over?



E All are stable.
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13-6

[image: image9.wmf]A mass M is placed on a very light board supported at the ends, as shown.  The free-body diagram shows directions of the forces, but not their correct relative sizes.

What is the ratio FR/FL?  

(Hint: consider the torque about the mass M).

A: 2/3

B: 1/3

C: 1/2

D: 2



E: some other answer

Suppose now the board has mass m, so the free-body diagram is now:
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Compared to when the board had no mass, the force FR is now ..

A: greater
B: less


C: the same.

13-7
A ladder of weight WL leans against a wall.  The ladder has rollers at the top so that the wall exerts a normal force only on the top of the ladder.  A person of weight WP slowly climbs the ladder.  A free-body diagram for the ladder is shown.

[image: image11.wmf]
As the person ascends the ladder, the force from the wall (Fwall) A: increases
 B: decreases
     C: stays the same.

(Hint: Consider ( about the point where the ladder touches the ground.)

As the person ascends the ladder the force of friction Fx, between the ladder and the ground...

The ladder is more likely to slip when the person is...

A: lower

B: higher 

C: doesn't matter.

13-8
A rock climber wants to set up a belay anchor to hang on. Compare the following two setups:


[image: image3.wmf]
(The top points are solid attachments to the rock, the loop at the bottom of the small slings is what the climber will hang off of. The slings are getting old, and could break if the tension in them is too large.)

A: Setup A is more likely to fail .

B: Setup B is more likely to fail.

C: The two setups are equivalent.

13-9
A mass m is hung from a clothesline stretched between two poles as shown. As a result, the clothesline sags slightly as shown.

[image: image12.wmf]The tension T in the clothesline has magnitude..

A:  mg

B: slightly greater than mg         C: mg/2

D: considerably greater than mg.

E: considerably less than mg.

13-10

A piano mover holds a 100-kg piano using the frictionless pulley system shown here. With how much force is she pulling on the rope? 

Ignore friction and assume g = 10 m/s^2.


[image: image4.wmf]
A: 2,000 N 

B: 1,000 N

C: 500 N 

D: none of the above 

E: impossible to determine
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13-11

A 50-kg person stands on a 25-kg platform.  The system as shown is stationary. 

With how much force is she pulling on the rope? 

Ignore friction and assume g = 10 m/s^2 .

[image: image13.wmf]
A: 750 N 

B: 500 N

C: 250 N 

D: not enough info

E: The situation as shown is physically impossible.
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13-x1

You hold a long, tall rod in one hand and balance it upright. Then, you release it (so it will fall straight down), except at that exact same moment, you give it a swift horizontal smack with your other hand, at the very base. 

Describe the resulting motion of the rod:

A) It starts rotating about the CM, and the CM falls esentially straight down.

B) It starts rotating about the CM, and the CM falls in a parabolic arc (with some significant sideways motion)

C) It doesn't rotate at all around its CM, but the whole rod falls in a parabolic arc (with significant sideways motion)

D) Something else happens
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