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 AUTONUM  \* Arabic  An elevator is going up at a constant speed. Near the top floor, it

starts to slow to a stop. During the period that it is slowing down,

its acceleration is

A) downward

B) upward. 

C) in some other direction.

Answer: downward (Can you draw the v1 – v2 – v diagram?)
 AUTONUM  \* Arabic  Consider the vectors V1 and V2 shown.  

What is the direction of V = V2 - V1  

V1 + V = V2
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Answer: B) down

 AUTONUM  \* Arabic  Consider the vector 
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Which equation is correct? 

A) Ax = +A cos 

B) Ax = –A cos 

C) Ax = +A sin 

D) Ax = –A sin 

Answer: Ax = –A sin
 AUTONUM  \* Arabic  A projectile is fired at an initial speed of vo at an angle of ( above the horizontal. Which of the following expressions could possibly be the correct expression for the range of the projectile? (Hint) check the units).
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Answer: C) only this expression has the units of distance
 AUTONUM  \* Arabic  A plane in horizontal flight moving at constant velocity drops a heavy package while approaching the border of a kingdom.  Which crosses the border first?  (As usual, assume that air resistance is negligible.)
A) the plane
B) the package

C) both cross at the same instant

[image: image3]
Answer: Both cross at the same instant.  
 AUTONUM  \* Arabic  A boy of mass M = 50 kg  pushes on a baby carriage of mass M/5 = 10 kg.  The magnitude of the force on the carriage from the boy is FonCarriage.  The magnitude of the force on the boy from the carriage handle is FonBoy.  How do the magnitudes of the forces compare?
A) FonCarriage = 5 FonBoy 
B) FonCarriage = 0.2 FonBoy
C) FonCarriage = FonBoy
Answer:  By Newton's third law, the forces must be the same magnitude (and opposite in the direction).
 AUTONUM  \* Arabic  A heavy–duty truck pulling a light trailer is accelerating forward.  How does the force on the truck FonTruck from the trailer compare to the force on the trailer FonTrailer from the truck?


[image: image4]
A) FonTruck > FonTrailer 

B) FonTrailer > FonTruck 

C) FonTrailer = FonTruck
Answer: By Newton's 3rd Law, FonTrailerfromTruck = FonTruckfromTrailer
 AUTONUM  \* Arabic  In the 1600's, Otto Van Güricke, a physicist in Magdeburg, fitted two hollow bronze hemispheres together and removed the air from the resulting sphere with a pump. Two eight-horse teams could not pull the spheres apart, even though the hemispheres fell apart when air was re-admitted. Suppose von Güricke had tied both teams of horses to one side and bolted the other side to a heavy tree trunk. In this case the tension in the rope would be...

A) twice 

B) exactly the same as 

C) half what it was before.
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Answer: Twice. This is not a Newton's 3rd law situation.  The force from 16 horses is twice the force from 8 horses.  [Putting 8 horses on each side was silly (or entertaining). He could have gotten the same tension with 8 horses on one side only and the other side tied to a tree trunk.]
 AUTONUM  \* Arabic  A box of mass m is sitting at rest on a horizontal table.  The magnitudes of the normal force N and the weight mg are equal: 

N = mg.


[image: image5]
True(A) or false(B): The forces N and mg are a Newton's Third Law action–reaction pair.

Answer: False.  Newton's III law force pairs always involve a pair of forces acting on different objects.  Here, the forces N and mg both act on the same object (the box).
 AUTONUM  \* Arabic  A crate of mass m rests on a rough surface with coefficient of kinetic friction (K.  A horizontal force F is applied which maintains a constant acceleration a.  What is the size of that force?
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A) F = ma + mg

B) F = ma – mg

C)  ma



D)  (ma + mg)/

E) None of these.

Answer:  F = ma + mg,  since  Fnet = +F – Kmg = ma
 AUTONUM  \* Arabic A crate of mass m is accelerated to the left with a string at an angle  above the horizontal.  The coefficient of kinetic friction is K.  The coordinate system shown has been chosen.  What is the correct y–equation 
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C) 
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D) 
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E) None of these
Answer: 
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(X–equation would be 
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 AUTONUM  \* Arabic  A stationary crate is pulled to the left with a horizontal cord.  The tension in the cord is T and the crate is not moving.  The coefficient of state friction is S. Which of the following statements must be true?


[image: image15]
I. The magnitude of the force of friction is T.

II. The magnitude of the force of friction is SN.

III.The magnitude of the force of friction is Smg.

A) All 3 statements must be true.


B) All 3 statements are not necessarily true.

C) Only 1 of the 3 statements must be true. \
D) Only 2 of the 3 statements must be true.

Answer: Only 1 statement (Ffric = T) must be true.  Since the crate is stationary, the force to the left (T) must be exactly cancelled by the force to the right (Ffric).

[image: image16]
Neither statements II or III must be true.  SN=Smg is the maximum possible force of static friction.  The force of friction can be less than this maximum.
 AUTONUM  \* Arabic  Consider the two equations in two unknowns x and y)
3x – y = 0

x + y =  2

What is x?  

A)  2  B)  3   C)  1/4    D) 4   E) None of these

Answer: None of these: x = 1/2
 AUTONUM  \* Arabic What is the torque about the origin?
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A) rF sin(
B) rF cos(
Answer: rF( = r F cos 
 AUTONUM  \* Arabic Try again. What is the torque about the origin?

A) rF sin(
B) rF cos(
Answer: rF( = rF sin( 
 AUTONUM  \* Arabic  Two forces are applied to a bar as shown in the diagram.  Force F is applied at a 45o angle at the center of the bar; force 4F is applied at a 90o angle at the right end of the bar.  Is it possible to maintain the bar in static equilibrium by applying an appropriate third force at the left end of the bar?
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A) No

B) Yes

Answer: No.  Think of the bar as a door with a hinge at the left end. The door will swing CCW regardless of the forces exerted by the hinge.  The net torque on the door about a pivot at the left end is non–zero. Exerting forces on the left end cannot change this fact because forces on the left end produce no torque, if I choose the left end as the axis.
 AUTONUM  \* Arabic  Two people pull on a door which is in static equilibrium.  Seen from above the people pulls are ....
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The force on the door from the hinge can be completely determined by using only the equation(s)..

A)  (Fx = 0 ,  (Fy = 0

B) (( = 0  with origin about right end

C) (( = 0  with origin about center of door

D) All three equations [ (Fx = 0 ,  (Fy = 0, (( = 0 ]are needed to completely determine the force from the hinge on the door.

Answer: (Fx = 0 ,  (Fy = 0 In this particular problem,  these two equations are all you need to compute the x– and y–components of the force on the door from the hinge.
v = constant
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