Electric Power & Energy

1. Draw a diagram to show a circuit that indicates a 90-V battery, an ammeter, and a resistance of 60 (. 

What does the ammeter read? 








(1.5 A)

2. Draw a circuit diagram to include a 60-V battery, an ammeter, and a resistance of 12.5 (. Indicate the ammeter reading. 










(4.8 A)

3. Draw a circuit diagram to include a 16-( resistor, a battery, and an ammeter that reads 1.75 A. Indicate the voltage of the battery. 









(28 V)

4. A 15-( electric heater operates on a 120-V outlet.

a. What current flows through the heater? 






(8 A
)

b. How much energy is used by the heater in 30 seconds? 




(2.9 x 104 J)

c. How much heat is liberated by the heater in this time? 




(2.9 x 104 J)

5. A 30-( resistor is connected to a 60-V battery.

a. What is the current in the circuit? 







(2 A)
b. How much energy is used by the resistor in 5 minutes? 




(36000 J)

6. The resistance of an electric stove element at operating temperature is 11 (.

a. 220 V are applied to it. What current flows through the element? 



(20 A)

b. How much energy does the element use in 30 s? 





(1.3 x 105 J)

c. The element is being used to heat a kettle containing 1.20 kg of water. Assume that 70 % of the heat 

is absorbed by the water. What is its increase in temperature during the 30 s? 

(18 C()
7. An electric heater is rated at 500 W.

a. How much energy does the heater use in half an hour? 




(9.0 x 105 J)

b. The heater is being used to heat a room containing 50.0 kg of air. If the specific heat of air is 1.1 kJ/kg(C( (1100 J/kg(C() and 50% of the heat effectively heats the air in the room, what is its change in temperature? 









(8.2 C()

8. A 100 W light bulb is 20% efficient

a. How many joules does the light bulb convert into light each minute it is in operation? 
(1.2 x 103 J)

b. How many joules of heat does the light bulb produce each minute? 


(4.8 x 103 J)

9. How much energy does a 60 W light bulb use in half an hour?  If the light bulb is 25% efficient, how much heat does it generate during the half hour?  




(108,000 J ; 8.1 x 104 J)

10. An electric space heater draws 15.0 A on a 120 V line.  If is operated, on the average, for 5.0 hours each day.

a. How much power does the heater use? 






(1.8 kW)
b. How much energy in kWh does it consume per month(30 days)? 



(270 kWh)

c. At $0.08 per kWh, what does it cost to operate the heater per month? 


($21.60)

11. A digital clock has an operating resistance of 4600 ( and is plugged into a 115 V outlet.

a. How much current does it draw? 







(0.025A)
b. How much power does it use? 







(2.9 W)

c. If the owner of the clock pays $0.07 per kWh, what does it cost to operate the clock for a month (30 days)?  










(15 cents)
