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X-rem

A police officer on the side of the road sees my car moving at a steady speed of 55 mph, and another car ("#2") way ahead of me, traveling the same direction as I am. 

#2 was moving at 85 mph, but has jammed on  their brakes in order to slow down to 55. 

In my reference frame (the one where I am at rest!) car #2 is

A) moving towards me and speeding up

B) moving away from me and speeding up

C) moving towards me and slowing down

D) moving away from me and slowing down.

The acceleration vector of car #2 as measured by the police office, and by me is

A) the same.

B) same magnitude, opposite direction

C) same direction, different magnitude

D) just plain different.

ex3rev-a

You are driving North at a constant speed of 55 mph on the highway when you notice (at t=0) a motorcycle far ahead of you that was in the emergency lane starts to accelerate (with constant acceleration) to merge onto the highway.  At t=5 sec you pass her.  At this moment (t=5) what do you conclude about the velocity of the motorcyce as seen in your reference frame (NOT the reference frame of the road) 

A) 'Cycle is at rest

B) 'Cycle has v=55 mph Northward

C) v of 'Cycle is Northward, less than 55 mph 

D) v of 'Cycle is Southward, less than 55 mph

E) 'Cycle has v=55 mph Southward

ex3rev-b

A compact car and a large truck collide head on and stick together. Which undergoes the larger momentum change?

A: car

B: truck

C: The momentum change is the same for both vehicles.

D: Can’t tell without knowing the initial velocities.

What if the collision is elastic?
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ex3rev-c

A big ball, mass M=10m, speed v, strikes a small ball, mass m, at rest.  Could the following occur:  The big ball comes to a complete stop and the small ball takes off with speed 10v?
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A: Yes, this can occur.

B: No, it cannot occur because it would violate momentum conservation

C: No, it cannot occur because it would violate conservation of energy.


ex3rev-d
Suppose you drop a 1-kg rock from a height of 5 m above the ground.When it hits, how much force does the rock exert on the ground?

A: 0.2 N

B: 5 N

C: 50 N

D: 100 N

E: (need more information)
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ex3rev-e
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, E is the extreme, or "turnaround" point.
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A: Point O

B: Point M
      C: Point E

At which point is the net force on object a maximum

ex3rev-f

A mass slides down a ramp (height h, length L)

Its initial speed is v. 

There is friction along the ramp ( (K) 

When it reaches the bottom, what is the final kinetic energy of the object?


[image: image3.wmf]
A:  1/2 mv^2

B: 1/2 mv^2 + mgh

C:  1/2 mv^2  + mgh - (K mgL

D:  1/2 mv^2 + mgh - (K mg L cos(
E: Not enough information to decide.

What if the initial v was plenty big, so you know for sure it makes it to the bottom?

ex3rev-g

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. 
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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

SOLUTIONS:

A police officer on the side of the road sees my car moving at a steady speed of 55 mph, and another car ("#2") way ahead of me, traveling the same direction as I am. 

#2 was moving at 85 mph, but has jammed on  their brakes in order to slow down to 55. 

In my reference frame (the one where I am at rest!) car #2 is moving at +30 mph at first, and then slows to +0 mph. In other words, this whole time, he is ahead of me, and traveling with a positive speed AWAY from me. So I see him receding, although admittedly at a slower and slower rate. When HE is going 55 with respect to the road, I see him as FARTHER from me than when this all started, and now he's going my speed, I see him "stationary".  So he was going away, and slowing down, that whole time. 

If he continued to brake, I would perceive him as now begining to come towards me, with steadily increasing speed. (I would see his velocity go from 0 to negative, increasing in magnitude)

The acceleration vector of car #2 as measured by the police office, and by me is

A) the same.

B) same magnitude, opposite direction

C) same direction, different magnitude

D) just plain different.

Acceleration is dv/dt, we BOTH agree that his acceleration is negative. So the answer is A, the same. Same magnitude, same direction. Different observers will DISAGREE about the value of v, but we will AGREE on the value of Delta v!

 (It's rather like two observers at rest who each consider themselves to be the origin will disagree about the value of position, but will agree about the CHANGE of position, of some third object)
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