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Assignment #13 Electricity  Note: use factor-label for unit conversions!
1. For each diagram, identify each circuit if it is series or parallel. 
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	What is the difference between series and parallel circuits?????
______________________

______________________

______________________


2. A) What are the two types of charges?
b) What happens if you have a positively charged body and a negatively charged body close to one another?

c) What happens if you have two positively charged bodies (or two negatively charged bodies) close to one another?

d) Since the value of the elementary charge is roughly 1.602 x 10-19 coulombs (C), then the charge of the electron is -1.602 x 10-19 C. The charge of a proton is +1.602 x 10-19C. 

Use factor-label method to show the charge on 8 protons.

e) Use factor-label method to show the charge on 15 electrons.

3. Read the following: 
Rub a wool cap on your hair. This removes some of the electrons from your hair, giving each hair a slight positive electrical charge. 

Why are only electrons removed from your hair?

What would your hair look like after, why? 

4. For a given amount of water pressure, which will flow a greater rate of water: a small (restrictive) nozzle or a large (unrestrictive) nozzle? Explain how this relates to the study of voltage, current, and resistance in a simple electric circuit. 
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5. Suppose you were to build this circuit and take measurements of current through the resistor and voltage across the resistor: 
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Plot these figures for current intensity and potential difference (voltage) on the following graph: 
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What mathematical relationship do you see between                                                        voltage and current in this simple circuit?
6. Find the value of the resistor from the previous question using the graph.

7. If a toaster produces 12 ohms of resistance in a 120 V circuit, what is the amount of current in the circuit?
8. A light bulb has a resistance of 4 ohms and a current of 2 amps. What is the voltage across the bulb?
9. Find the applied voltage of a telephone circuit that draws 0.000017 milliamperes through a resistance of 15,000 ohms.

10. A transformer is connected to 120 volts. Find the current if the resistance is 480-ohms?
11. Distinguish between the terms: insulator and conductors. 
12. If a small appliance is rated at a current of 10 amps and a voltage of 120 volts, what would be the power rating? 
13. If a blender is plugged into a 110 V outlet that supplies 2.7 A of current, what amount of power is used by the blender?

14. If a clock expends 2 W of power from a 1.5 V battery, what amount of current is supplying the clock?

15. Tommy runs his juicer every morning. The juicer uses 90 W of Power and the current supplied is 4.5 A. How many volts are necessary to run the juicer?

16. Amanda’s hair dryer requires 11A of current from a 110 V outlet. How much power does it use?

17. A DC electric motor transforms 1.50 kW of electrical power into mechanical form. If the motor's operating voltage is 300 volts, how much current does it "draw" when operating at full load (full power output)?

18. Calculate the amount of power dissipated by this electric heating element, if the generator's output voltage is 110 volts and the heater's resistance is 2.5 ohms.

19. Now, calculate the power dissipated by the same heater if the generator's output voltage is doubled.

20. Albert has a 15 A saw that he runs for 2 minutes on a voltage of 120 V. Calculate the amount of energy used.
21. What is the power of the saw in the previous question?
22. A music device draws 200 mA of current while operating on 3 volts. 
a) What is the power of this device?

b) If this was used for 3 hours, how much energy would it consume?

23. An outdoor floodlight has a power rating of 150 W. Calculate the current if the voltage is 120 V.
24. If the floodlight above was left on for 10 hours overnight, calculate the energy used.
25. A projector has a 500 W bulb in it. How much energy does it use when it runs for a 2 hour science block? Express your answer in kw•h. 
26. A 12 V, 6 A motor takes 180 minutes to do a job. A 120 V, 10 A motor takes 5 minutes to do the same job. Which motor uses the least energy and by how much?

…..you are finally done!
Assignment #13 Electricity  Note: use factor-label for unit conversions!

1. For each diagram, identify each circuit if it is series or parallel. 
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 Series
	What is the difference between series and parallel circuits?????

Series – only one path for current to flow. 

Parallel – more than one path for current to flow


2. A) What are the two types of charges? + and -
b) What happens if you have a positively charged body and a negatively charged body close to one another? attract
c) What happens if you have two positively charged bodies (or two negatively charged bodies) close to one another? repel
d) Since the value of the elementary charge is roughly 1.602 x 10-19 coulombs (C), then the charge of the electron is -1.602 x 10-19 C. The charge of a proton is +1.602 x 10-19C. 

Use factor-label method to show the charge on 8 protons.
8 protons x (+1.602 x 10-19C)   = +1.28 x 10-18C 

                     1 proton
e) Use factor-label method to show the charge on 15 electrons.

15 electrons x (-1.602 x 10-19C)   = -2.403 x 10-18C = -2.4 x 10-18C
                     1 proton
3. Read the following: 

Rub a wool cap on your hair. This removes some of the electrons from your hair, giving each hair a slight positive electrical charge. 

Why are only electrons removed from your hair? Because only e- are on the outside of the atom so they can be pulled.
What would your hair look like after, why? Your hair would be all sticking up because all the charge would all be +.
4. For a given amount of water pressure, which will flow a greater rate of water: a small (restrictive) nozzle or a large (unrestrictive) nozzle? Explain how this relates to the study of voltage, current, and resistance in a simple electric circuit. 
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An unrestricted nozzle flows a greater rate b/c more room for water to flow. A large voltage allows a large amount of electrons per second.
5. Suppose you were to build this circuit and take measurements of current through the resistor and voltage across the resistor: 
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Plot these figures for current intensity and potential difference (voltage) on the following graph: 
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What mathematical relationship do you see between                                                        voltage and current in this simple circuit? It makes a straight line when plotted. 
6. Find the value of the resistor from the previous question using the graph.

3 Ω
7. If a toaster produces 12 ohms of resistance in a 120 V circuit, what is the amount of current in the circuit? 10 A or 1.0 x 101 A
8. A light bulb has a resistance of 4 ohms and a current of 2 amps. What is the voltage across the bulb? 8 V
9. Find the applied voltage of a telephone circuit that draws 0.000017 milliamperes through a resistance of 15,000 ohms. 2.55 x 10-4 V    or 2.6 x 10-4 V    
10. A transformer is connected to 120 volts. Find the current if the resistance is 480-ohms? 0.25 A
11. Distinguish between the terms: insulator and conductors. Prevent electric charges from moving. 
12. If a small appliance is rated at a current of 10 amps and a voltage of 120 volts, what would be the power rating? 1200 W 1000 W s.f.
13. If a blender is plugged into a 110 V outlet that supplies 2.7 A of current, what amount of power is used by the blender? 297 W or 3.0 x 10-2 W    
14. If a clock expends 2 W of power from a 1.5 V battery, what amount of current is supplying the clock? 1.33 A or 1 A
15. Tommy runs his juicer every morning. The juicer uses 90 W of Power and the current supplied is 4.5 A. How many volts are necessary to run the juicer? 20 V
16. Amanda’s hair dryer requires 11A of current from a 110 V outlet. How much power does it use? 1210 W or 1200 W
17. A DC electric motor transforms 1.50 kW of electrical power into mechanical form. If the motor's operating voltage is 300 volts, how much current does it "draw" when operating at full load (full power output)? 5 A
18. Calculate the amount of power dissipated by this electric heating element, if the generator's output voltage is 110 volts and the heater's resistance is 2.5 ohms. 4840 W or 4400 W
19. Now, calculate the power dissipated by the same heater if the generator's output voltage is doubled. 19 360 W or 19 000 W
20. Albert has a 15 A saw that he runs for 2 minutes on a voltage of 120 V. Calculate the amount of energy used. 216 000 J or 200 000 J
21. What is the power of the saw in the previous question? 2000 W
22. A music device draws 200 mA of current while operating on 3 volts. 

a) What is the power of this device? 0.6 W
b) If this was used for 3 hours, how much energy would it consume? 6480 J or 6000 J
23. An outdoor floodlight has a power rating of 150 W. Calculate the current if the voltage is 120 V. 1.20 A
24. If the floodlight above was left on for 10 hours overnight, calculate the energy used. 518 4000 J or 520 0000 J 
25. A projector has a 500 W bulb in it. How much energy does it use when it runs for a 2 hour science block? Express your answer in kw•h.  1 kWh
26. A 12 V, 6 A motor takes 180 minutes to do a job. A 120 V, 10 A motor takes 5 minutes to do the same job. Which motor uses the least energy and by how much?

777 600 J or 360 000 J   the second one is more energy efficient and uses more then half as much energy.
…..you are finally done!
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