Answer the following questions completely but briefly.

Part 1:

A. Determine the equation used to calculate the magnitude of the following quantities.
______1. mass defect

______2. nuclear binding energy
______3. absorbed dose

______4. biological equivalent dose

______5. activity of a radioactive sample

______6. half-life of radioactive sample

______7.electric force
______8. electric field as electric force per unit charge

______9. electric field of a point charge

______10. electric potential energy of two point charges

______11. electric potential due to a point charge

______12. electric potential due to a collection of charge

______13. current

______14. resistance

______15. Voltage
B. Answer the following;

1.  Write the reaction that occurs when [image: image2.png]8|5



Ra ?
2. Write the complete chemical reaction that occurs in the decay of [image: image4.png]


 U to the stable isotope [image: image6.png]B8



 Pb.
3. Thorium-232 undergoes radioactive decay until a stable isotope is reached. Write thereactions for the decay of Th-238. There are eleven steps beginning with Alpha decay witheach product becoming the reactant of the next decay. Circle the final Stable isotope.

• Alpha:

• Beta:

• Beta:

• Alpha:

• Alpha:

• Alpha:

• Alpha:

• Beta:

• Beta:

• Alpha:

• Beta: 
Part 2: Solve for the following. Show your complete solution and box your final answer.
 Mass Defect and Binding Energy

      1. Calculate the binding energy for tritium ( [image: image8.png]


H). How much energy in joules is required to tear the nucleus apart into its constituent nucleons?
2. What are the mass defect and the biding energy for a gold atom ([image: image10.png]3|5



Au)?

Radioactive Decay

3. The worst by-product of nuclear reactors is the radioactive isotope plutonium 239, which has a half-life of 24, 000 yr. Suppose the initial activity of sample containing 1.64 x 1020   ( [image: image12.png]


 Pu) is 4 mCi. How many of these nuclei remain after 73, 200 yr? (b) What will be the activity at that time?
    4.The initial activity of a sample containing 7.7 x 1011 bismuth-212 nuclei is 4.0 mCi. The half-life of this isotope is 60 min. How many bismuth-212 nuclei remain after 30-min? What is the activity at the enf of that time?
Coulomb’s Law
5. Two point charges are located on the y-axis as follows: Charge q1 = -1.5 nC at y = -6.0 m, and charge q2 = +3.20 nC at the origin ( y=0). What is the total force exerted by these two charges on a negative point charge q3 = +5.00 nC that is placed at y= -4.00m?

6. Four small spheres are each given charges of q= +20 nC and placed at the corners of a square with a sides of length 6 cm. Show that the resultant force on each charge has a magnitude equal to 1914 n. What is the direction of the force?
Electric Field
7. What are the magnitude and direction of the electric field intensity at the center of the square in the figure below. Assume that q= 1 micro coulomb and that d= 4cm.

                                               d
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         -q                                                -q

                     -2q
                                                +2q
8. In a rectangular coordinate system a positive point charge  q= 6.0 nC is placed at x= 0.15 m, y = 0, and identical point charge is placed at x = - 0.15 m, y = 0. Find the x and y components, the magnitude, and direction of the electric field at the following points: (a) the origin; (b) x = 0.300 m, y = 0; (c) x = 0.15 m, y = -0.400 m.  

Electric Potential
[image: image22.png]


9. An electric dipole consist of two point charges, q1 = +15nC and q2 = -15 nC, placed 12 cm apart. Compute the potentials at point a, b, and c.                                                C
    B                                                A


Q1

              Q2
                5.0 cm           7.0 cm            5.0 cm
10. A proton moves in a straight line from point a to point b inside a linear accelerator , a total distance of 0.75 m. The electric field is uniform along this line with magnitude 2.5 x 107 N/C in the direction from a to b. Determine (a) the force on the proton; (b) the work done on it by the field? (c) the potential difference Va – Vb.

Electrical Quantities

11. An X-ray tube accelerates electrons across a 50 000 V potential difference. The current of the electron beam is 5.0mA. Calculate the (a) number of electrons passing a cross section of the  electron beam per second, and (b) the electrical energy dissipated in 0.40 s the beam is on.

12. The resistance of a coil of copper wire is 3.35Ὡ at 00C. What is its resistance at 900C? The resistivity of copper is 4.3 x 10-3 /0C.

13. The resistivity of aluminum is 2.8 x 10-8Ὡ.m. How long should a piece of aluminum wire 2mm in diameter be to give a resistance of 5Ὡ?

14. An electric motor takes 12 A at 220V. Determine (a) the power input and (b) the cost of operating the motor at 8 hrs. at P 8/kWh.

15. An ammeter connected in series with an unknown resistance reads 1.5A and a voltmeter connected in parallel with it reads 20V. Compute the resistance.

16. What resistance must be placed in parallel with 15Ὡ to obtain a combined resistance of 5Ὡ? 

17. A 220-V house circuit ( each device is connected in parallel with the others) has the following appliances turned on: air conditioner--- 1 500 W water motor--- 1 000 W, flat iron --- 1 000 W. Fnd the equivalent resistance of these lights.

18. A combination circuit is shown in the diagram at the right. Use the diagram to answer the following questions.
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a. The current at location A is _____ (greater than, equal to, less than) the current at location B.

b. The current at location B is _____ (greater than, equal to, less than) the current at location E.

c. The current at location G is _____ (greater than, equal to, less than) the current at location F.

d. The current at location E is _____ (greater than, equal to, less than) the current at location G.

e. The current at location B is _____ (greater than, equal to, less than) the current at location F.

f. The current at location A is _____ (greater than, equal to, less than) the current at location L.

f. The current at location H is _____ (greater than, equal to, less than) the current at location I.

19. Determine the current in and the voltage drop across each resistor.
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20. Complete the table of values for this circuit.

. 
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Note:
·  Part of this will be given in your 2nd Quarterly Test.
· Strictly NO copy-cut of one’s work.
· Submission will be on October 10, 2012 @ exactly 7:30 AM. Failure to submit on time will be given deduction of points.
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A. Matching Type: Match each term in column B with its correct definition or description in Column A. (R x 1)
____1. Current through each device is the same
     a. Parallel circuit
____2. Voltage is the same across each device
     b. ampere

____3. Sample circuit diagram


     c. dry cell

____4. Particle flowing in a circuit

     d. electron

____5. Current exists….

       
     e. electron

____6. A break in the path results to…
                  f. schematic 






                     diagram

____7. Unit equivalent to joule/second

     g. open circuit

____8. Provides potential difference

     h. closed circuit

____9. Converts mechanical energy

     i. generator 

to electrical energy                                                     j. Ohm’s law

____10. A relationship that most metals obey
     k. Current

over a wide range of values of V and I                      l. Voltage

____11. Rate of flow of net charge

     m. Resistivity

_____12. Quantity in which the amount of
     n. Ohm’s meter 

Current in a circuit depends


     o. Connecting 







          Wire

_____13. Atomic property of conductor in
     p. Open switch
which determines its resistance


    q. Resistance
_____14. Unit of resistivity

_____15. ________  _______
B. Problem Solving. Solve each of the following problems. Show your complete solutions and box your final answer. ( R x3)
1. An X-ray tube accelerates electrons across a 50 000 V potential difference. The current of the electron beam is 5.0mA. Calculate the (a) number of electrons passing a cross section of the  electron beam per second, and (b) the electrical energy dissipated in 0.40 s the beam is on.

2. The resistance of a coil of copper wire is 3.35Ὡ at 00C. What is its resistance at 900C? The resistivity of copper is 4.3 x 10-3 /0C.

3. The resistivity of aluminum is 2.8 x 10-8Ὡ.m. How long should a piece of aluminum wire 2mm in diameter be to give a resistance of 5Ὡ?

4. An electric motor takes 12 A at 220V. Determine (a) the power input and (b) the cost of operating the motor at 8 hrs. at P 8/kWh.
5. An ammeter connected in series with an unknown resistance reads 1.5A and a voltmeter connected in parallel with it reads 20V. Compute the resistance.

6. What resistance must be placed in parallel with 15Ὡ to obtain a combined resistance of 5Ὡ? 

7. A 220-V house circuit ( each device is connected in parallel with the others) has the following appliances turned on: air conditioner--- 1 500 W water motor--- 1 000 W, flat iron --- 1 000 W. find the equivalent resistance of these lights.

8. A combination circuit is shown in the diagram at the right. Use the diagram to answer the following questions.
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a. The current at location A is _____ (greater than, equal to, less than) the current at location B.

b. The current at location B is _____ (greater than, equal to, less than) the current at location E.

c. The current at location G is _____ (greater than, equal to, less than) the current at location F.

d. The current at location E is _____ (greater than, equal to, less than) the current at location G.

e. The current at location B is _____ (greater than, equal to, less than) the current at location F.

f. The current at location A is _____ (greater than, equal to, less than) the current at location L.

f. The current at location H is _____ (greater than, equal to, less than) the current at location I.

9. Determine the current in and the voltage drop across each resistor.
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10. Complete the table of values for this circuit.

. 
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C. Answer the following: ( R x 3)
1. What is the difference between AC and DC current?

2 .Why do insulators prevent electric shock?

3. If the voltage in a circuit doubled, what would happen to the current in the circuit?

4. If you double the radius of the metal wire, what happens to its cross sectional area? if you double its diameter? Does the resistance of the wire increase or decrease?
5. Suppose in a circuit with two bulbs, the resistance of bulb 1 is greater than that of bulb 2, how will the voltage across the two bulbs compare?

6. In the house, if more and more appliances will be connected in parallel, what do you think will happen? Explain. 
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