Student Responses to Reading Quiz #6, due Friday February 6
Question 1:  Compare and contrast the relationship between gravitational force and gravitational field to the relationship between

electric force and electric field.

1. Both of the forces and fields share the fact that they are related to the inverse square of the distance. Gravity forces and fields always attract other masses whereas Electric field and forces can attract or repel depending on their signs. 

2. Both Fg and Fe are forces that act at a distance. The g is always an attractive force, while E can attract or repel, depending on the charges. 

3. Fe and E are the electrical analogs to Fg and g. Both forces are proportional to some constant ( a charge or mass, respectively) and the fields. However, the electric force can be attractive or repulsive.

4. Both gravitational force and electric force are exerted by their respective fields. Both types of fields help conceptually explain force at a distance, but also have their own physical properties. However gravitational force is always attractive, while electric force can be attractive or repulsive (because their are two different charges, therefore electric force acts parallel or antiparallel to the field).

5. In both gravity and electricity, the fields represent the force of attraction due to an the closeness of two objects, or charges in the case of electricity. However there is a difference in that an electric field can be either attractive or repulsive, but the forces in a gravitational field are always attractive.

6. Fg is equal to mass times the gravitational field. Fe is equal to a charge times the electric field. They are similar equations that depend on a charge or mass in a field. The force from a gravational field and mass is always in the same direction while the electric force depends on the type of charge and direction of the electric field.

7. In the relationship between gravitational force and gravitational field, a particle will accelerate in the same direction as the force and the field. The same holds true for electric force and electric field. The only difference is that a negatively charged particle will move in the opposite direction of the force.

8. The relationships are similar in that in response to a charge or a mass, an electric field or a gravitational field, illustrates the concept of an action at a distance force. However, they are different in that an electric force can be either repulsive or attractive, whereas the gravitational force is only attractive. 

9. Fg varies within a gravitational field g with distance from the source of the field, as does Fe with the source of the electric field E. Both Fg and Fe depend on the strength of the source, the distance from it, and the strength of the object it is acting on. However, Fg is always in the direction of g while Fe is sometime the opposite of E. While g and Fg depend on mass, Fe and E depend on charge.

10. A charge moves from higher to lower potential, just like mass

11. Both gravitational force and electric force are inverse square laws. Both the gravitational field and the gravitational force always point radially inward towards the source of the force/field, but both electric fields and the electric forces they produce can point either radially inward or radially outward, and a given field that points in one direction can produce a force on a test charge that points in the antiparallel direction, depending on the sign of the charge.

12. The two fields act at a distance on another object, the g field acts on masses, and the e field acts upon charges. The magnitude of the fields are directly related to the 'size' of the mass or charge and inversly related to the distance from the point being measured. Electric force can be either attractive or repulsive, where gravity is only attractive.

13. magnetic forces act on moving charged particles. Also, this force is orthogonal to the magnetic field lines and the particle's velocity instead of parrallel to them.

14. Both forces are dependent upon the mass or charge of the objects involved, and are inversely proportional to the square of the distance between the objects. But, gravitational force can only attract, whereas electric force can attract or repel, depending on the sign of the charges involved.

Question 2:  Compare and contrast the relationship between electric force and electric field to the relationship between magnetic force and magnetic field.  Specifically comment on two things that are unique to the relationship between magnetic forces and magnetic fields.

1. The motion of a charged particle differs in an electric field and in a magnetic field. In an electric field, the motion is in the direction (or opposite direction) of the electric field. In a Magnetic field, the force on a charged particles is perpendicular to both the electric field and its initial velocity. Also when drawing magnetic fields, they start at a north pole and head to a south pole. The magnetic force on a moving charge is perpendicular to the field. In electric fields, the force always points in the direction of the electric field. 

2. Magnetic fields lines move perpendicular to the force placed on a charge, while electric fields move parallel or antiparallel to the force. Electric fields can go on forever if not influenced by a 2nd charge, while magnetic fields will always form loops.

3. In both cases, a particle moving through a each field can be acted apon by a force. In an electric field, the particle must have a charge and the force is proportional to the charge and electric field . The force on a particle in a magnetic field is also proportional to its charge. However, the force on the particle in B depends on the particles speed. Also, the force is perpendicular to both the velocity and the magnetic field. The force on the particle in an electric field is parrallel to the field.

4. Electric field lines are in the direction of the electric force that would be exerted on a positive charge in the field. Electric field strength is determined by density of lines, and direction by the direction of the field lines. Electric field lines go from positive to negative charges. Magnetic force, however, is perpendicular to the magnetic field lines (as opposed to in the same direction). Magnetic field strength and direction is represented the same way as electric field strength, although since magnetic poles always come in pairs, magnetic field lines form closed loops, and there is never a beginning or end to any magnetic field line.

5. An electric field and a magnetic field are similar in that they are both reperesented by field lines (either electric or magnetic) and in both, the field lines indicated the direction and the density of the field. There are two major differences: magnetic field lines are perpendicular to the magnetic force on a moving charge, while the electric field is in the direction of the force. Also magnetic field lines form loops since isolated magnetic poles do not exist.

6. Fb depends on charge and magnetic field. This part is similar to electric force. However, the magnetic force also depends on the velocity(both its magnitude and direction). The greater the velocity, the greater the magnetic force. Also, the component of the velocity perpindicular to the magnetic field will cause it to be deflected either into or out of the plane. The magnetic force are perpendicular to the magnetic field lines while the electric force is either in the same or opposite direction. Another difference is that because isolated magnetic poles do not exist magnetic fields have no real ending or beginning. Electric field lines begin or end on a charge. 

7. In the relationship between electric force and electric field, positively charged particles will accelerate in the same direction as the force. In the relationship between magnetic force and magnetic field, however, the particle will move in a direction perpendicular to both the field and the force. Another difference is that electric field lines move from positive to negative charges, while magnetic fields form closed loops.

8. There are some differences in the field lines that can be drawn to represent both magnetic fields and electric fields. One is that electric field lines are drawn in the direction of the electric force on a positive charge but magnetic field lines are perpendicular to the magnetic force. Also magnetic field lines form closed loops so there is no beginning or end, while electric field lines begin are defined to begin on positive charges and end on negative charges. 

9. There aren't really too many ways to compare Fe and E with Fb and B except that the force comes from the interaction of the field and the charge. However, in E the charge does not have to be moving to have a force at on it and the force is directly with or against E. In B the charge only has a force act on it if it is moving at some angle with the field and the force is perpendicular to both the motion and B.

10. the electric field and the force travel in the parallel, but the magnetic field and force are perpendicular, also Electric fields begin from the positive and move to the negative, but Magnetic fields travel in circles that have no beginings or ends.

11. Both electric fields and magnetic fields can be represented by field lines. However, electric field lines point in the direction of the electric force exerted on a positive charge, while magnetic field lines are perpendicular to the magnetic force acting on a moving charge. Also, electric field lines have beginnings and ends: they start on positive charges and end on negative charges. Magnetic fields form closed loops because since isolated magnetic poles do not appear to exist, there is no point at which a magnetic field line can begin or end.

12. In magnetic fields only does the force act perpindicular to the direction of the field lines and they form closed loops. Electric field lines begin and end at singular charges. Singular magnetic poles don't exist. Again, both are forces that act at a distance, and I believe, are porportional to the strength of the poles/charge over the distance.

13. i. there is no net force and the particle moves unhindered. ii. the particle expreriences circu;ar motion iii. the particle experiences circular motion but the center of rotation shifts over time

14. They both facilitate the force-at-a-distance concept. Electric field points in the same direction as the eletric force, but magnetic field points perpendicular to the force. Also, magnetic poles cannot exist alone, always in pairs, so no magnetic field lines have a beginning or end. Lastly, to experience a force from a magnetic field, a charge must be moving through it, instead of experiencing a force no matter what in an electric field.

Question 3:  A charged particle traveling at velocity venters a region of space with uniform magnetic field B.  Describe the motion of the charged particle if:

(a)  The velocity is parallel to the magnetic field.

(b)  The velocity is perpendicular to the magnetic field.
(c)  The velocity is at some angle (neither parallel nor perpendicular) to the field.

1. a) There is no magnetic force because the velocity is parallel to the magnetic field. b) There will be a force perpendicular to both the velocity and magnetic field. c) The magnetic force on the particle will only take into effect the perpendicular parts of the velocity and field. The Force is the cross product of the velocity and the magnetic field. 

2. a. Continue to move in the same direction since F=0 b. will move perpendicularly away from both v and B, this is the situation where the most force will be exerted c. The particle will move in a direction that is perpendicular to v and B with magnitude |q||v||b|*sin theta

3. a. Velocity remains constant. b. The particle moves in a circle due to the centripetal acceleration caused by the field. c. The velocity undergoes an acceleration that is a component of the acceleration in (b).

4. a) When the velocity is parallel to the magnetic field, it is not affected by the field-- motion continues the same. b) When the velocity is perpendicular to the uniform magnetic field, a charged particle moves in a circular orbit, because the force due to the field creates a centripetal force. c) When the velocity is neither parallel nor perpendicular to the field, a charged particle's path takes the form of a helix, because the velocity can be resolved into a perpendicular component and a parallel component, and the parallel component is not affected, but the perpendicular component causes an orbital pattern. So it kind of spirals and moves foward.

5. a)the velocity is not affected by the magnetic field and the motion remains constant b) the particle would move in a circular orbit because the magnetic force provides a centripetal force. c) the velocity is broken into its perpindicular part, which is affected like part b, and its parallel part, which is affected like part a. Therefore the path of the particle is a helix.

6. (a) There is no change in its motion if the velocity is parallel. (b) It will be deflected either into or out of plane of the magnetic field. (c) The component perpendicular to the field will cause it to be deflected into or out of the plane. 

7. If the charged particle is moving parallel to the magnetic field, then nothing will happen. If the velocity of the charged particle is moving perpendicular to the magnetic field, it will move into a circular orbit. If the velocity of the particle is at some angle to the field, the particle will move in a helix. The component of the velocity parallel to the field will be unaffected and the component perpendicular to the field will begind to orbit.

8. (a) The motion would be unchanged. (b) The motion would be circular. (c) The motion would be in a helical path. 

9. A) Nothing B) The charge will begin to move in a circle perpendicular to the magnetic field. C) The charge will begin to move in a spiral around the magnetic field lines.

10. A)not effective B)circular motion C)helical 

11. (a) The velocity is not affected. The particle continues to move in the same direction at the same speed. (b) The particle moves in a circular orbit with period 2(pi)m/qB. (c) The particle moves in a helix because the component of velocity parallel to the field is unaffected while the component perpendicular to the field results in circular motion.

12. a)Nothing? The particle will maintain constant velocity. b)There will be a force that will cause the particle to arc without changing speed. c)Same as b.

13. 

14. (a) The particle continues at velocity v unaffected. (b) The particle experiences a force perpendicular to the plane of the velocity and the magnetic field, and accelerates in the direction of the force. (c) The particle experiences a force perpendicular to the plane of the velocity and the magnetic field, and that force is proportional to the sine of the included angle, and accelerates in the direction of the force. 

Question 4:  What (if any) are the conceptual and mathematical issues you are having difficulty with from the reading?

1. In the euqation F = IlxB (current*length x Magnetic field) how can there be a single force for a length of wire that is perpendicular and has a length. 

2. I think I understand this for the most part, I will have a better picture of it with more exposure

3. None

4. Crossed fields

5. I'm kind of unsure about where magnetism comes from, like how it comes about. How does something become magnetized.

6. none

7. 

8. None 

9. I don't really understand the Cyclotron.

10. 

11. None

12. Nothing off hand that I think won't be covered in lecture.

13. 

14. none

Question 5:  What concerns or issues do you still have with material from previous classes?

1. 

2. Sign conventions for Potentials (Quiz done as of Feb 3, so this may be brought up before friday)

3. No

4. 

5. none

6. none

7. 

8. None 

9. none

10. 

11. None

12. I think I'm still okay

13. 

14. none

