AP Physics – Electro/Magnetic - 10
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Gondor __________________________________________________________________Per___

One day Alice came to a fork in the road and saw a Cheshire cat in a tree. 'Which road do I take?' she asked. 

'Where do you want to go?' was his response. 'I don't know,' Alice answered. 'Then,' said the cat, 'it doesn't matter.' 

--Lewis Carroll
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Three charges are arranged as shown.  What is the magnitude and direction of the force acting on 
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 the –39.5 (C charge, by the other two charges?

2. The potential difference between two points is 15.0 V.  What amount of work is needed to move a 25.0 mC charge within the field?

3. Two charged plates are 5.20 mm apart.  The electric field between them is 485 N/C.  (a) What is potential difference between plates and (b) what work is done moving an electron from one plate to another?

4. A proton is released from rest in a uniform electric field,  E = 7.25 x 105 V/m.  It’s displacement is 0.420 m in the direction of the field.  (a) What is the change in electrical potential?  (b) What is the change in electrical potential energy?  (c) What is its velocity after it traveled the 0.420 m?

5. 7.45 x 1018 electrons take 0.52 seconds to flow through a 75 ( resistor in a circuit.  (a) What is the current?  (b)  What is the voltage drop across the resistor?  (c)  What is the power consumed by the resistor?
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Two charges are arranged as shown.  (a)  find the electric potential at P. (b)  how much work would it take to bring in a charge of 48.0 (C from infinity to point P?

7. Two wires run parallel to each other.  They are both 12.0 cm in length.  They are separated by 3.65 cm.   The wire on the left is carrying a current of 2.50 A and the wire on the right is carrying a current of 1.85 A.  The currents have opposite directions.   What is the force that is acting between them?
8. A hot plate is in a parallel circuit with a voltage drop of 120 V (household AC electricity).  The current in the circuit is 5.8 A (a)  What is the resistance of the hot plate?  (b)  How much power did it develop?   (c)  If it operated for 18 minutes, how much heat did it develop?  (d) If a kWh costs 5.6 cents, how much did it cost to run the thing for the 18 minutes?
9. Examine this useless circuit.  What is:  (a) the total resistance, ( b) the total current,  (c) the terminal voltage of the battery?   The voltage drop across R1 is 9.00 V.
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10. What is the magnetic field 2.50 cm from a straight wire carrying a current of 0.858 A?  If the current is from left to right, what is the direction of the magnetic field?

11. An electron enters a magnetic field (2.35 x 103 T) as shown.  The electron’s kinetic energy is 2.56 x 10-15 J.  (a)  draw in a likely path for the electron to follow when it enters the magnetic field.  (b) What is the magnetic force acting on the electron in the field?  (c) What is the radius of the electron’s path in the magnetic field?
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12. A rectangular loop enters a magnetic field of 1.25 x 102 T.  It is moving at a constant speed.  The induced emf when it enters the field is 24.5 V.  What is the velocity of the cart?
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A metal rod is pulled into a magnetic field, B = 60.6 T, at a constant velocity of 12.5 m/s while it is in contact with two conducting rails.  The rails are separated by a distance of 7.50 cm.  A resistor has been placed between the rails at the edge of the field as shown.  The current through the resistor is 1.25 A.  Find (a) the emf induced into the rod by its motion through the field.  (b) The resistance of R, the resistor between the rails.  (c) The direction of the current through R.  (d) The Force, Fa, applied to the rod to make it move through the magnetic field.
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