Physics 126  Fall 2008 Exam 2



Name:

Time Allowed: 2 hours

Total points: 105
Some Physics Constants:   
electronic charge 

e = 1.6×10-19 C





Coulomb constant 

k = 9.0×109 Nm2/C2




Permittivity of free space 
ε0 = 8.85×10-12 C2/Nm2




Mass of electron 

me = 9.11×10-31 kg





Mass of proton 

mp = 1.67×10-27 kg

A   Yes/No questions   (Total points=10. Points per question=2)

1. Under the influence of electrostatic force alone, an electron tends to move from a location of low to one of high electric potential. 
Yes


 No

2. The capacitance of a capacitor depends on the electric charge stored in it.
Yes


No

3. The electrical resistance of a metallic wire increases with its thickness 
Yes


No

4. When a potential difference of 4.0V is applied to a circuit element, it draws a current of 5.0A. When the potential difference is increased to 6.0V, the current is 7.0A. Is Ohm’s law satisfied? 
Yes 


No

5. Electric field lines are perpendicular to the surface of a conductor when there is no current
Yes


No

B  Qualitative Multiple Choice Questions (Total points =15 points. Points per question = 3)
6. The diagram shows a uniform electric field between two parallel plates and two locations A and B between the plates. Which of the following statements regarding the electric potentials 
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(d) No statement can be made because the points lie on different field lines
7. The kWh is a unit of 

(a) cost of electricity

(b) power

(c) energy

(d) heat

8. A positively charged rod is brought near an isolated conductor as shown. As a result of polarization, the point A carries negative charge, while the point B carries positive charge. Which of the following statements regarding the electric potentials 
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(d) None of the above, because it depends on the shape of the conductor

9. Two resistors with resistances 
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 are connected in parallel. Let 
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 denote the potential differences across each, and 
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 the current passing through each. Which of the following statements is correct if 
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10. A parallel plate capacitor with plates of area A and plate separation d is charged so that the potential difference between its plates is V.  If the capacitor is then isolated and its plate separation is increased to 2d, what happens to the potential difference between the plates?



(A)
 The potential difference is twice it original value. 



(B)
 The potential difference is one half of its original value. 
(C)       The potential difference is one fourth of its original value.

(D)
The potential difference is unchanged

C  Quantitative Multiple Choice Questions (Total points =15 points. Points per question = 5)

11. The emf of an ideal battery is 1
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. When it is connected to a load, it delivers 4.0 J of energy over a certain period of time. How much charge has flown through the circuit during this period of time? 
(a) 
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12. A bare Beryllium nucleus is made up of 4 protons and 3 neutrons. At what distance from it is the electric potential equal to 3.0V? 
(a) 
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The next two questions refer to the diagram below, which shows a positive point charge A of 2nC and a negative point charge B of -2nC at a distance of 3.0 m apart. The point P is directly above the charge B and is 4.0 m away from it. The point Q is midway between the charges.
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13. What is the electric potential at P?

(a) 
[image: image30.wmf]V

8

.

1


(b) 
[image: image31.wmf]V

9

.

0


(c) 
[image: image32.wmf]V

8

.

1

-


(d) 
[image: image33.wmf]V

9

.

0

-


14. What is the work done by the electric force when an electron moves from P to Q?

(a) 
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15. Find the increase in kinetic energy of a bare carbon nucleus 
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 that is accelerated by a potential difference of 500V. 

(a) 3000 eV

(b) 6000 eV

(c) 12000 eV

(d) 50000 eV

16. Find the speed of an alpha particle ( bare nucleus of 
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17. The maximum voltage that can be applied to a sparkplug is 35 kV. What must be the size of the gap given that the minimum electric field to make a spark is 4.7×107 N/C?

(a) more than 0.33 mm

(b) less than 0.33 mm

(c) more than 0.74 mm

(d) less than 0.74 mm

18. The points A and B in the diagram are in a region where the electric field is uniform and is equal to 8.0V/m. The distance between the points is 2.0m, and the angle between the line segment AB and the electric field is 45º. The electric potential at the point A is 10V. What is the electric potential at B?
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19. The energy stored in a certain capacitor is 8.0 J. The capacitance is 5.0µF. What are the values of the voltage and charge on the capacitor?

(a) 1.8×103 V and 9×10-3 C

(b) 1.8×103 V and 3.6×108C

(c) 3.2×106 V and 16 C
(d) 3.2×106 V and 6.4×105 C

20. A 5.0Ω and an 8.0Ω resistors are connected in series. The voltage across the 5.0Ω resistor is 3.0V. What is the voltage across the 8.0Ω resistor?

(a) 3.2 V

(b) 4.8 V

(c) 5.2 V

(d) 6.0 V

21. An electrical appliance consumes 300W of power when connected to an electrical outlet delivering 120V. What is the resistance of the appliance?

(a) 24Ω

(b) 36Ω

(c) 48Ω

(d) 50Ω

22. The diagram below shows a number of 60W light bulbs connected in parallel to a 120V main via a circuit breaker. In order that 8 light bulbs can be connected without tripping, what is the maximum current that the circuit breaker is designed for?
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(a) 2A

(b) 4A

(c) 5A

(d) 10A

Use the following to answer question 23 and 24:
Five resistors are connected as shown in the diagram. The potential difference between points A and B is 12 V.
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23. The equivalent resistance is
(a) 2.9Ω

(b) 5.3Ω

(c) 7.5Ω

(d) 8.7Ω

24. The potential difference across the 2.4Ω resistor is
(a) 8.2V

(b) 6.9V

(c) 4.1V

(d) 3.8V

25. The emf of a battery is 12V. When it is connected to a load resistance of 35Ω, the current is 0.3A. Find the internal resistance of the battery. 

(a) 3 Ω

(b) 4 Ω

(c) 5 Ω

(d) 6 Ω
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