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Superposition

GRCC Physics

1. A 200 g hockey puck on ice (which we can pretend is a horizontal frictionless surface) is simultaneously struck by two hockey sticks.  At the instant of contact, the forces the sticks exert on the puck are in the directions shown below. 




a) What will the hockey puck do?   

b) Does your answer to part a depend on what the hockey sticks do?  If so, how?

c) Do you really know the direction the hockey puck will go?  (What if the hockey puck was moving before it was hit?)

d) How can you make your answer quantitative?  What principle of physics can you use?

e) A student (not one of our students, but somebody’s student) says that this puck will have an acceleration of 1000 m/s2 since the force on the puck is 200 N and the mass is 0.2 kg.  What is this student forgetting?

2. A positively charged sphere with a mass of one quarter of a gram is 3 mm away from two other positively charged spheres.  Each sphere has a net charge of  half of a nano-Coulomb (0.5 ( 10-9 C).   The arrangement of the spheres is as shown in the diagram below.




a) What will the middle sphere (the gray one) do?   

b) Does your answer to part a depend on what the other spheres do?  If so, how?

c) Do you really know the direction the middle sphere will go?  (What if the sphere was moving before it was hit?)

d) How can you make your answer quantitative?  What principle(s) of physics can you use?

e) Try it!  Find the instantaneous acceleration of the middle sphere.

f) How would your answer to part e change if the charge on the middle sphere were reversed?  …if the charge on the other spheres was reversed?  

g) A student (one of those poor deprived students that goes to a major university and so only gets to talk to a teaching assistant in tutorial meetings once a week) says that the middle sphere won’t do anything since it has an equal charge on either side.  What is this student forgetting?

3. In each of the situations below, sketch a vector for the net force that a positively charged particle would experience if placed at each point marked by an “X”.  All charges marked “Q” are assumed to be equal in magnitude.  Q and q are both positive quantities, with |Q| > |q|.

a) 


b) 


c) 


d) 


4. A long plastic rod has a positive net charge uniformly distributed over its surface. In the diagram below, sketch a vector for the net force that a positively charged particle would experience if placed at each point marked by an “X”.




5. How would your answers above change if the rod were infinitely long?
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