9-1

Four floor tiles are laid out in an L-pattern as shown.  The origin of the x-y axes is at the center of the lower left tile. 


[image: image10..pict]
What is the x-coordinate of the center of mass?

A: a


B: (1/2)a

C: (1/3)a
D: (1/4)a

E: none of these

What is the y-coordinate of the center of mass?

A: a


B: 2a

C: (3/4)a
 
D: (5/4)a

E: none of these

9-2

[image: image1.wmf]Four masses are laid out in a square pattern as shown.  

The origin of the x-y axes is at the center of the lower left mass.  

Three of the masses are "m", the one in the lower left is "2m" 

What is the x-coordinate of the center of mass?

A: a


B: (1/2)a

C: (1/5)a
D: (2/5)a

E: none of these

If the 4 masses were not attached to one another, and are flying apart (e.g. after an explosion), but are located at the points shown at some instant in time, is the CM location the same as what we just found?

A: Yes, the same                 B:  No, not the same

9-3

Where is the CM (center of mass) of a half-hoop?

[image: image3.wmf]
A. In the center/middle of the metal.

B. In the air, below the center/middle.

C. In the center of the circle.

D. None of these/not defined.

9-4

Two masses, of size m and 3m, are at rest on a frictionless surface. A compressed, massless spring between the masses is suddenly allowed to uncompress, pushing the masses apart. 


[image: image2.wmf]
After the spring losses contact with both masses, the speed of m is ____ the speed of 3m.

A: the same as

B: twice

C: three times

D: 4 times

E: none of these

(Hint: If Ptot = 0, then m1v1 + m2v2  = 0. )

ii) The kinetic energy of m is ____ the kinetic energy of 3m.

A: the same as

B: greater than

C: less than 

iii) While the spring is in contact with both masses, the magnitude of the acceleration of 3m is _____  that of m.

A: the same as

B:greater than

C: less than 

iv) What is the direction of the acceleration of the center-of-mass of the 2-mass system?  

A: to the right  
B: to the left
  C: a=0. 

9-5

You are sitting at the left end of a canoe in the middle of a lake. You carefully begin to walk towards the right end of the canoe.  

As viewed from the edge of the lake, as you walk, the CM of the  person-canoe system...

A) moves to the right

B) moves to the left

C) stays in the same spot

D) It depends on how fast you move. 

(Neglect friction between water and canoe)

9-6

A car is sitting on the surface of the Earth and both the car and the Earth are at rest.  (Pretend the Earth is not rotating or revolving around the Sun.)  The car accelerates to a final velocity.  

After the car reaches its final velocity, the magnitude of the Earth's momentum is __________ the magnitude of the car's momentum.

A: more than

B: the same as
      C: less than

D:  Cannot answer the question because the answer depends on the interaction between the Earth and the car. 

 9-7

Suppose the entire population of Earth gathers in one location and, at a pre-arranged signal, everyone jumps up.  About a second later, 6 billion people land back on the ground.  After the people have landed, the Earth's momentum is..

A:  the same as it was before the people jumped.

B: different than it was before the people jumped.

C: impossible to know whether the Earth's momentum changed/don't know.

© From E. Mazur, "Peer Instruction"

After the people have passed the apex of their jump and are on the way down, the velocity of the Earth is..

A: away from the people
 B: toward the people



C: zero

At this moment (with everyone still in the air, and on their way down), what is the earth's momentum?

A:  zero



B:  Opposite the people's, but much smaller in magnitude

C: Opposite the people's, but much larger in magnitude

D: Opposite the people's, equal in magnitude. 

9-8
A projectile is fired with initial speed vo at an angle of 45o above the horizontal.  Assume no air resistance.

[image: image4.wmf]
i:  During the flight, the x-component of the projectile's momentum remains constant.

ii:  During the flight, the y-component of the projectile's momentum remains constant.

A)  i is True   and ii is True

B)  i is True  and ii is False

C)  i is False and ii is True

D)  i is False and ii is False

9-9

[image: image5.wmf]An Atwood's machine is a pulley with two masses connected by a string as shown. 

HERE, the mass of A is twice the mass of B.  

The system is released. There is no friction. 

What happens to the y-component of the CM of the system?

A) Stays fixed

B) Moves up with constant velocity.

C) Moves down with constant velocity.

D) Accelerates up

E) Accelerates down

9-10 A firework shell is launched at 45 degrees, and just as it reaches the top, with speed V it explodes into two pieces of equal mass. 

One fragment is observed to fall vertically down from the point of explosion.

What does the other piece do?

A) Also falls vertically down

B) Recoils backwards from the explosion

C) Continues forward with the same speed (V) it had just before.

D) Continues forward with twice the speed (2V)

E) There can't possibly be enough information to decide.
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