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Name: _____________

Power

1. A Scottish inventor James Watt who invented the steam engine did a tremendous amount of work with energy studies.  Since his time we have defined the word power to be the rate at which a device converts energy into useful energy.  The unit of power is the __________ (___).

2. What is the relationship between power, current and voltage in an electric circuit?

	


Power Practice Problems

Answer each of the following questions, showing the formula, substitution and correct answer (including units).  Don’t forget to include a sentence with your answer.

3. If you wanted to cook your pizza pop in a microwave oven that had a power rating of 750 W and it is plugged into the wall socket beside your bed, how much current is flowing through the microwave? (Hint:  How can you figure out voltage . . . how many volts come out of the wall socket?)

4. What is the power (in watts and kilowatts) of a hair dryer that requires 10 A of current to operate on a 120 V circuit?

5. The maximum current that a 68.5 cm television can withstand is 2 A.  If the television is connected to a 120 V circuit, how much power is the television using?

6. A 900 W microwave oven requires 7.5 A of current to run.  What is the voltage of the circuit to which the microwave is connected?

7. A flashlight using two 1.5 V D-cells contains a bulb that can withstand up to 0.5 A of current.  What would be the maximum power of the bulb?

8. A colour TV draws 1.5 A when connected to a 120 V outlet.  What is the power rating of the TV set?

Energy

9. The energy consumption of an electrical device is its input power multiplied by the amount of time the device is in use (time measure in seconds).  Rewrite this as a mathematical relationship.

	


10. Using the scenario in question #3 calculate the energy consumed if you used the microwave for 2 minutes instead of 30 minutes.  Show your work below.

11. Why are joules not a practical way of expressing energy consumption with electrical devices?  How then is electrical consumption measured?
12. How many kilowatt hours (kWh) of energy did the microwave in the scenario from question #3 use?  Show your calculation below.

Answer each of the following questions, showing the formula, substitution and correct answer (including units).  Don’t forget to include a sentence with your answer.

13. a.  If a refrigerator requires 700 W of power to function, how much kilowatt-hours of power will it require in a 30-day period?

b. If electricity costs 11 cents per kilowatt-hour, how much would the refrigerator cost to operate in that period?

14. A homeowner finds that she has a total of 42 light bulbs (100 W) in use in her home.

a. If all the bulbs are on for an average of 5 hours per day, how many kilowatt-hours of electricity will be consumed in a 30-day period?

b. At 11 cents per kilowatt-hour, how much will operating these lights cost the homeowner during that period?

c. How much money would the homeowner save if she switched all of the bulbs to energy-saving 52 W light bulbs?

15. Bob has a stereo that operates a 120 V, using 2.5 A of current.

a. How much power does Bob’s stereo need to operate?

b. If Bob plays his stereo for an average of 5 hours each day, how much electricity will he use in a 30-day period?

16. You bake a potato in a 1200 W toaster oven for 25 minutes.  How many joules of electricity did the toaster oven use?  How many kilowatt-hours did it use?

17. What is the difference between energy and power?

Reading Your Meter

Every home has an electric meter which measures the amount of electricity brought into the house.  People working for the electric company visit each home and read the meter to determine how much energy your family uses.  There are five dials on the electricity meter.  They rotate in different directions.
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	What Each Dial Measures
	Direction of the Dial’s Rotation

	First Dial – 10 000’s
	Clockwise

	Second Dial – 1 000’s
	Counterclockwise

	Third Dial – 100’s
	Clockwise

	Fourth Dial – 10’s
	Counterclockwise

	Fifth Dial – 1’s
	Clockwise


18. Write down the reading on each of the following dials.  When the number is between two numbers, write down the smaller number.
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19. Draw the pointer to the correct number on each of the following dials.
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20. Find the electric meter at your house and record the number in each dial.  Look at the example above to determine what you do if the arrow is between two numbers.  Read your household meter for 24 hours to determine how much electricity your family uses in one day.  Write the start and end date and time of your reading on each of the meters below.  Will it matter what time you take your second reading??
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21. Now calculate the difference between the two-meter readings below.  This is the amount of kilowatt-hours your family has consumed in one day.

22. Calculate the cost of energy your family used in one day.  Enmax charges $0.09 per kilowatt-hour.

23. If your family continues its daily usage at this rate, what would be the yearly electricity cost that your family would pay to Enmax?

Energy Dissipation

24. How does the Law of Conservation of Energy pertain to the lights inside your house (in the wintertime when daylight hours are less in number)?

25. How do we account for “missing” energy in a mechanical system that uses an electric motor to help do work?

Understanding Efficiency

26. Efficiency is a ratio between the input energy and output energy working on a device.  It is expressed as a percentage based on 100% (nothing is operating at 100% efficiency).  Write the formula for calculating efficiency.

	


27. What is the efficiency in this scenario?  The large element on your stove uses 1000 W to heat a pot of water.  After 15 minutes the water has gained 450 kJ of energy.  Show your calculations below.


Efficiency = ___________________________

28. In the table below calculate the efficiency of each device. (Show your work in the space provided.)  Round all answers to the nearest percent.
	Device
	Input Energy
	Useful Output Energy
	Efficiency

	Gasoline-powered sport utility vehicle
	675 kJ
	81 kJ
	

	Gasoline-electric hybrid vehicle
	675 kJ
	195 kJ
	

	Mid-efficiency natural-gas furnace
	110 MJ
	85 MJ
	

	Electric baseboard heater
	9.5 kJ
	9.5 kJ
	

	Alkaline

dry cell


	84.52 kJ
	74.38 kJ
	

	Fluorescent light


	12.5 kJ
	2.75 kJ
	

	Incandescent light


	780 J
	21 J
	


a.  Which device is most efficient?
____________________

b.  Which device is least efficient?
____________________

c.  What do you think causes the differences between the most and the least efficient?

29. A diesel truck produces 47.5 kJ of useful output energy from 125 kJ of diesel fuel.  What is the truck’s efficiency?

30. A small tractor is 12% efficient at producing useful output from input fuel.  How many joules of input fuel energy will this tractor need to produce 1000 J of useful output?

31. A vehicle is only 15% efficient.  What happened to the other 85%?

32. Explain the advantage of operating a motor vehicle that is 20% efficient instead of one that is 10% efficient.

