SNC 1DI


Power and Energy Problems

Whenever you have an equation with three variables, you can set up a triangle that will help you to solve problems.  Notice the patterns correlating the equations and the triangles.  
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Rewrite the 5th equation so that it has the same form as the other four equations.

When you are solving a problem, you have to identify the variables that are in the problem, and which relationship that you will use. (Which triangle will you use?)

Example  #1:

Calculate the power rating of an electric toaster that uses 210 000 J while toasting bread for 140s. 

In this question you are given energy in joules (that means you need to use seconds) and time in seconds.  You are asked to find the power.  You have to use the second triangle.

From the triangle,  P= E  = 210 000 J  = 1500 W = 1.5 kW




Δt        140 s

UNITS

Current - (I) 
Amperes (A)

Potential Difference - (V) 
Volts (V)

Power  - (P)  
Joules per second, (J/s), Watts (W);  kilowatts (kW)

1 watt = 1 volt-ampere;
1 watt = 1 joule/second; 
1 watt = 1 ampere2-ohm
1 watt = 1 volt2/ohm     1 MJ = 1 x106 W-s

Energy - (E) 
joules (J), watt-hour (W·h), kilowatt-hour (kW·h) 

*Remember, whenever you are using joules, you need time to be in seconds.  Whenever you are using watt-hours you need time to be in hours.

Example #2
Calculate the power rating of an electric kettle if the heating element has a resistance of 9.5 Ω and the operating voltage is 120V.

In this problem, you are given the voltage and the resistance, and are asked to find P.  Use triangle number 5 

P= V2  = 120x120 V2   = 14 400V2 =  15 16  volts 2 /ohm = 1516 watts

      R          9.5 Ω       9.5 Ω 
Use the format taught to you, and the triangles above to solve the following problems

1. An Eveready flashlight is powered by a 1.5 V battery that delivers a power of  3.0 W.; 

a)    
What is the current produced? (use triangle 3) 

b)
If the energy produced is 6.0 W-h, how long will the flashlight stay lit? 

      (Use triangle 2)

2. If there is a current of 10 amperes in a 120 V circuit for 10 minutes, what quantity of 

electric energy flows through the circuit?  ( From triangle #2 E=PΔt which is the 

same as E=VIΔt (triangle #3) (Remember to convert the time.)

3. How many 100 W light bulbs can be turned on in a household circuit (120 V) before tripping a circuit breaker of 15 A? (Calculate the power in watts available and divide by 100 W to get the number of light bulbs.)

4.   A transistor radio operates by means of a 9.0 V battery that supplies it with 0.050 A 

      of current. The battery has a life of 300 hours and costs $1.79. 

a) what is the energy produced in watt-hours?

b) what is the energy produced in kilowatt-hours?

c) what is the price per kilowatt-hour? (price divided by kilowatt-hours)

d) if Niagara Mohawk charges $0.10 per kW-h, how much does it cost to operate the 

      radio using household current? 

e)   compare the costs in a ratio of  battery: household current. 

5. How much time is required for a 10 V battery in a circuit that is measuring 2 A of current to produce 20 watt-hours of energy?

6.   If 100 volts causes a current of 5 amperes in a lamp for 20 seconds, 

a)   How much energy is used? 

b)  What power is developed? 

7. The potential difference between two points is 100 volts.  If the resistance measures 10Ω  in the circuit, 

a)  What current would exist in the circuit? 

b)  What power would be developed in the circuit? 

8. One hundred joules is used to transfer 40 A. from points A to B in 5 seconds. 

a) What power is needed for this transfer?                                Answers:

b) What is the potential difference between the two points?     1.a) 2A   b) 2 h.  2.  200 W-h  3. 18 









    4. 135 W-h   b) 0.135 kW-h  Problems in Conversions 




   c)  $13.76 /kW-h  d) $0.0135 = 1.35 









      cents 

1. How many kilowatts is 250 watts? 


   e)  household current is 1000 x

2. How many kilowatts is 1.0 x 105 watts? 


      cheaper  5. 1 hour  6. a) 10 000 J  

3. How many joules are in 746 watt-seconds?                           b) 500 J/s  7.  10 A b)  1000 W

4. How many joules are in one kilowatt-hour? 

    8. a) 20 J/s  b) 0.5 V

