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UNIT 11

ELECTRICITY AND MAGNETISM

Units of Power

Electric power is the rate at which electric energy is transferred by an electric circuit. The unit of power is the watt, one joule per second.

 Power = Energy / Time
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Units of Energy:  Joule, Kw.h and Calorie /ˈkælərɪ/

Energy = Power x time 

1 joule = 1 watt x 1 second
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1 Kw.h = 1Kw x 1 hour   >>>>>>    
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Equations

P = V x I

P = V x I = V x 
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P= V x I = I x R x I = 
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The Kilowatt-hour: 

Explanation: http://www.gcse.com/energy/kWh.htm
Video: http://www.youtube.com/watch?v=OrMUIWcTeQ8
Electric Power and Energy:

Explanation, video and exercises: 

            http://www.petervaldivia.com/technology/electricity/electrical-power.php
Problems:

Sample Problem

An alarm clock uses 5.0 W of electric power. If the clock is plugged into a 120 V outlet.

What electric current is in the clock’s circuit?


a. List the given and unknown values.


Given: voltage, V = 120 V


Power, P = 5.0 W


Unknown: current, I = ? A


b. Write the equation for power, and rearrange it to put current by itself on the left side of


the equation.

[image: image9.png]~Iw



  


c. Insert the known values into the equation, and solve.
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1.- An engine is connected to a tension of 4,5 V. and a current of 0,2 A. Calculate the power it draws. 




P = 0,9 W

2.- An electric circuit is formed by a light bulb whose resistance is 3 Ohms connected to a power supply of 6 V. Calculate the power it draws.




P = 12 W

3.- Calculate the power dissipated in a resistor of 6 Ohms if the tension between its ends is 50 V.




P = 416,7 W

4.- We have designed a resistor for an electric heater of 0,5 KW to work at 220 V. 



What is the value of the resistor and what current will it draw?




R= 96,8 Ohms.




I= 2,27 A

5.- A fan is connected to a tension of 220V and draws an intensity of 0,52 A. 


Calculate: 
a) The value of the resistor.




b) The power used  in Kw.


R= 423 Ohms


P= 0,1144 KW

6.- Calculate the intensity drawn by an electric motor whose power is 1,2 Kw connected to a tension of 220V. If the motor would be connected to a tension of 380V, calculate the intensity of the current drawn in this case. 



I (220V) = 5,45A   /  I (380V)= 3,16A

7.-  a) Draw a circuit with a power supply of 9V, a motor whose resistance is 1 Ohm and a light bulb of 3 Ohms connected in series. Calculate the power in the motor, the bulb and the total.


b) Draw now the same circuit but with the bulb and motor in parallel. Calculate again the powers.


a) Pm = 5,06W  Pb = 15,19 W     P total = 20,25 W


b) Pm = 81 W      Pb = 27 W            P total = 108 W

8.- An spotlight of 75W and 120V is connected in parallel to another or 40W and 225V. Calculate the total resistance.




R = 166,7 Ohms

9.- Which one draws more intensity, a light-bulb of 100W or one of 75W if the tension is constant?

10.- 

[image: image11.png]The headlights of an automobile have two power ratings: 45 W for the low beam and
635 W for the high beam. How much is the current in the headlight filament of a
headlight bulb for both of these settings when 12 V is provided by the car battery?





I low beam = 3,75 A    I high beam = 5,42A

11.-

[image: image12.png]Sample Problem

A high-intensity portable lantern is powered by several batteries that are connected in
series. The lantern’s bulb uses 96 W of power, while the current in the lantern is 4.0 A.
Assuming that there is no power loss in the circuit, what is the total voltage of the batteries?

1. List the given and unknown values.
Given:  power, P=96 W
current, 1=4.0 A

Unknown: — voliage, V=2V
2. Wite the equation for power, and rearrange it to solve for voltage.
P=VI Vi=P v=L

1




[image: image13.png]3. Insert the known values into the equation and solve.
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12.-

[image: image14.png]A nightlight uses 4.00 W of power when plugged into an outlet. Assume that the only
resistance in the circuit is provided by the light bulb’s filament. The current in the
circuit is 3.40 X 10> A. What is the voltage across the filament?







V = 117 V

13.-



[image: image15.png]A portable power source is available for travelers who need electricity for appliances.
The power source provides 54 W of power to operate an air compressor for inflating
tires. This compressor draws 4.5 A of current when connected to the power supply.
What s the voltage across the compressor?







V = 12 V

14.-

[image: image16.png]Sample Problem

A generator at a power plant produces electricity with a voltage 0f 2.5 x 10* V and a
current of 20.0 A. How much power does the generator produce?

1. List the given and unknown values.
Given:  voliage, V=25x 10V
current, =200 A
Unknown:  power, P=?W
2. Write the equation for power.
P=vI
3. Insert the known values into the equation, and solve.

P=(25x10°V) x(20.0 A)
P=50x10°W




15.-

[image: image17.png]Sample Problem

A computer with a resistance of 57.5 © has a power input of 230.0 W. Calculate the
voltage across and current in the computer, using the formulas relating power to resistance
1. List the given and unknown values.

Given: power, P =230.0 W
resistance, R =575 Q

7V
current, 1= A

Unknown: ~ voltage,





[image: image18.png]2. Write the equations for power in terms of resistance, and rearrange them to solve for
voltage and current.
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3. Insert the known values into the equations, and solve.

V=4/(230.0 W)x(57.5 Q)

V=115V





16.-

[image: image19.png]A current of 5.83 A is used to produce the microwave radiation in a microwave oven. If
the voltage across the oven is 120 V, how much power does the oven use?






P = 699'6 W

17.- 

[image: image20.png]An electric sports car was developed several years ago at Texas A & M University, in
College Station, Texas. If the voltage required to operate the car was 720 V and the
resistance was 0.30 €, how much power was needed for the car to run? (Hint:
Express current in terms of voltage and resistance, and substitute this into the power
equation.)






P = 1.728 x 103   KW

18.-

[image: image21.png]Electric power is often produced by a gas-powered generator. Suppose one of these
‘generators has a power output of about 7.50 x 10*W. If the generator produces a
voltage of 114 V, how much current is in the generator?






I = 657' 89 A

19.-

[image: image22.png]Several appliances in a house contribute to the home’s overall energy consumption. If
atoaster (R = 18.0 Q), an air conditioner (R = 24.0 ©), and an electric lamp (R = 192
Q) are all plugged into 120.0 V outlets, what is the power use of each appliance? What
i the overall power use?




P toaster = 800 W  ;  P air conditioner = 600 W  ;  P lamp = 75 W ; P total = 1.475 W

20.- To heat up some food 1.000 Kcal. are needed. 


a) How many joules are necessary?


b) If we use electric energy, how many Kw.h do we need?


a) 4,166,666.7 joules     b) 1.16 Kw.h

21.- The characteristics of an electric heater are: V = 220V and P = 2.200 W. 


Calculate:


a) The intensity of the current that runs through it.


b) The value of the resistor.


c) The energy consumption in three hours expressed in joules, calories and Kw.h


d) The cost of the above consumption if the price of the Kw.h is 0,20 €


a) 10A;   b) 22 Ohms;  c) 23.760.000 joules, 5.702.400 cal,   6,6 Kw.h


d) 1,32 €

22.- A hot plate has a power rating of 1250 Watts. How much energy in Kilowatt-hours is used when this hot plate is used for 3.00 hours at a banquet?




Kw.h = 3,75 

23.- A heater has a power rating of 1000 W. It operates on 230 V mains. What current does it draw? How much energy in Kw.h will it consume in one hour? and how many joules and calories?



I = 4,35 A    /   E = 1 Kw.h  =  3,600,000 joules  =  864,000 calories

24.- A 2000 W appliance operates for 3 hours. How many kilowatts per hour of energy does it use?


E = 6 Kw.h

25.- A 75 W lamp is operating for 40 minutes. How many kilowatts per hour of energy does it use?. How much do you pay if 1kwh = 0,15 €


E = 0,05 Kw.h


Cost = 0,0075 €

26.- An electric cooker has two 500 W plates, a 1 kW grill and a 2 kW oven. It operates on 230 V mains. 


a) Is a 30 A fuse suitable for this cooker?. 


b) How much do you pay every day if the grill is on for 30 minutes every day and the oven for 60 minutes and 1Kwh = 0,15 €?



a) Yes



b) 0,375 €

27.- How much does it cost to run a 1.8 kW heater for 1 month if it is used 3 hour a day. Electricity costs 0.15 € per kWh. Assume the month has 30 days.




24.3 €

28.- You have a light on the ceiling of your room. It has three 60 watt bulbs. You leave home for the day and forget to turn your light off before departing., It electricity cost 15 cents per kilowatt-hour, how much does it cost to leave your light on for 12 hours?



0.324 €
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