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	CHAPTER 1

Developing Ideas

ACTIVITY 6 HW: Rate of Energy Transfer and Bulb Wattage


Chapter 1

Activity 6 Homework


Name:_________________________________   Date:_______________  Group: ______

Purpose

In Activity 6 you analyzed the simple one-battery and one-bulb circuit in terms of energy.  In the first part of this homework we want to explore the relationship between the rate at which electrical energy is transferred from the electrical energy source to the bulb and the brightness of the bulb.  In the second part we want to continue to explore some properties of series and parallel circuits.

Initial Ideas

Generators, like batteries, are sources of electrical energy.   Large ones provide sufficient power for parts of an entire city.  A small, hand-cranked generator provides sufficient power to light a flashlight bulb. 
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 Draw an I/O energy diagram for the generator.  

Collecting and Interpreting Evidence

Simulator Exploration #1:  What happens when you connect a generator to a bulb?

	The simulator has a generator tool, which allows you to explore its use and check your I/O energy diagram.
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	STEP 1. From the PSET Simulator Index Page, open Cycle 1 Act 6 Homework Setup 1, and then construct the generator-bulb circuit shown here.  (The simulator image does not show a hand turning the handle, but you can assume it’s there.)
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STEP 2. RUN the simulator and observe what happens, then stop it. 

STEP 3. To add an energy bar graph, click the generator to select it.  Then click the energy bar tool in the palette, drag the rectangle to beneath the generator, and click it in place.  Repeat this procedure to add an energy bar graph for the bulb.  Your setup window should look similar to the following picture. 
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STEP 4.  RUN the simulator for ten seconds, and then PAUSE it.  
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 Copy the types and values of the energies from the Generator and Bulb energy bar graphs into the tables below.

	Generator (10 seconds)

	ENERGY INPUT

	Type of Energy = 
	Amount = 

	ENERGY OUTPUT

	Type of Energy = 
	Amount = 

	Type of Energy = 
	Amount = 

	ENERGY CHANGES IN SYSTEM

	Type of Energy = 
	Amount = 


	Bulb (10 seconds)

	ENERGY INPUT

	Type of Energy = 
	Amount = 

	ENERGY OUTPUT

	Type of Energy =
	Amount =

	Type of Energy =
	Amount =

	ENERGY CHANGES IN SYSTEM

	Type of Energy =
	Amount =
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 How does the electrical energy output from the generator compare to the electrical energy input to the bulb?  Does this make sense?
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 How do the energy types displayed in the tables compare with the I/O energy diagrams you drew above?  If different, re-draw the I/O energy diagram(s) below.  

The rate of energy transfer is the amount of energy transferred from the generator to the bulb in one second.  
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Calculate the rate of electrical energy transfer from the generator to the bulb by dividing the electrical energy transferred during 10 seconds by 10.  

The rate of electrical energy transfer is measured in energy units divided by time units, in this case joules/sec.  By definition, a joule/sec is also called a watt.  A 100-watt bulb has 100 joules of electrical energy transferred into it each second.  Saying it another way, the 100-watt bulb consumes 100 joules of electrical energy each second.  A 60-watt bulb consumes 60 joules of electrical energy each second.
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 Consider a bulb that consumes 40 joules of electrical energy each second.  What is its wattage?
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 Consider a 150-watt bulb.  When it is plugged in, how much electrical energy does it consume each second?

[image: image12.jpg]


  What is the wattage of the small bulb in the simulator?

Simulator Exploration  #2:  What happens if you connect a burned out bulb in a series or parallel circuit?
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 Below are two circuits, each containing a battery, a regular bulb and a “burned out” bulb (the darker shaded one).  Below each circuit indicate whether the other bulb in each circuit would light (assuming the simulator is turned on).  Briefly explain your reasoning.
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STEP 1.  From the Simulator Index Page, open Cycle 1 Act 6 Homework Setup 2.   In addition to the regular tools palette on the right side of the setup window, there are a couple of “burned out bulbs” at the bottom.  

Construct a series circuit with a battery, one regular bulb, and one of the “burned out” bulbs (similar to the above circuit on the left).  Turn on the simulator.
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 What happens to the regular bulb?

STEP 2.  Construct a parallel circuit, similar to the above circuit on the right.  Turn on the simulator.
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 What happens to the regular bulb?
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 How do the results compare with your predictions?
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 Consider a bedroom that has four 60-watt light bulbs (perhaps a ceiling bulb, one floor lamp and two table lamps).  Assume all four bulbs are connected in the same circuit to a 110-volt power source.  Draw a circuit diagram for how you think the four lamps are connected to the voltage source.  Are they are connected together in series or in parallel?  Why do you think so? 
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 For the circuit you drew above, what is the total amount of electrical energy consumed by the four lamps each second?  (In this case you can add together the electrical energy consumed by each of the lamps.)
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