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Objective 

· Following the guidelines of the project, students will construct a light-weight two-story electric house in which they will construct separate series, parallel, and complex circuits. 

· This project will be completed in groups with a maximum number of 4 students.
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Wiring Requirements for The Electric House 

· The house must have at least two series circuits consisting of a switch and at least two Christmas tree lights powered by a nine-volt battery. 

· The house must have at least two parallel circuits consisting of a switch and at least two Christmas tree lights powered by a second nine-volt battery. 

· The house must have at least two complex circuit consisting of a switch, at least three Christmas tree lights One complex circuit must have two lights and one "doorbell" (or buzzer) powered by a third nine-volt battery. 
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Description of The Electric House 

The house will consist of two stories. Each story will contain at least two rooms. Each individual room will be illuminated by its own light. There should be a front door, a porch, and a porch light. Your house circuits should be able to light the first floor lights and the porch light separately from the second floor lights and the doorbell. 
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Decorating
Your building is to be decorated neatly and:

· Should reflect the purpose of the room (i.e. a refrigerator should not be in the bathroom)

· All inside surfaces of your box (walls, floors etc) must be covered.

· Some kind of 3D objects (tables, chairs, beds) must be present in each room.  You may use premade toys, legos, people etc.

· All outside surfaces of your box must be covered; the outside should reflect the purpose of this building. 
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Materials for the Electric House 

A BIG BLACK TRASHBAG WITH A TWIST TIE

· Christmas tree light bulbs 

· Four nine volt batteries. 

· Seven switches. (or some combination) 

· Two average size rolls of insulated wire (it is helpful to have one red and one black roll). Suggestion: if you are using a strand of Christmas tree lights (the small ones), there is enough extra wire! It works perfectly. 

· Doorbell or buzzer. Suggestion: use a Piezo buzzer available at electronics stores. They cost approximately $3.00.   Less than 9V
· Foam-core paper sided project board. Suggestion: Recycle your science fair tripanel. 

· XACTO knife or single-edge razor blade. 
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The Circuit Diagram
You must provide one diagram for the complete circuit in the building.  It must:

· Be labeled and be completed including all electrical parts for each circuit

· Use accurate circuit symbols

· Be neat and drawn with a straight edge ruler

· Fill an entire piece of 8.5 x 11 paper
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Scoring Rubric 

See attached
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Each student will answer the following questions. You answers should not be a copy of the others in your group.  Each question is worth eight points. Four points will be awarded for a correct response. Four points will be awarded for the appropriate supporting statements. In each of the questions, assume that the light bulbs have the same resistance. In each of your responses, describe what percentage of the current each light bulb originally carries. In each of your responses, describe how the described action will affect the intensities of the remaining lit light bulbs. 

All answers must be typed or written neatly and in complete sentences. 

1. You have three light bulbs. All have the same intensity when lit. Explain how you can determine that they are connected in series by unscrewing one light bulb. Support your answer. 

2. You have three light bulbs. All have the same intensity when lit. Explain how you can determine that they are connected in parallel by unscrewing one light bulb. In your response, state the relationship between the current and resistors in parallel. 

3. You have three light bulbs. Two are connected in parallel. This parallel combination is connected in series with the third light bulb. Describe the relative intensity of each bulb. Support your answer. 

4. In question number three, describe the relative intensities of the two remaining lit bulbs if one of the bulbs in parallel was unscrewed. Support your answer. 

5. You have four light bulbs, light bulbs one, two, three, and four. All have the same intensity. Bulb one is unscrewed causing only bulb one to go out. Now, bulb two's intensity is 30% greater than it was originally. Bulbs three and four each have 2/3 of their original intensity. Based upon this information, how are the four bulbs wired? Support your answer. 
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Dates
This project will be completed in class the days of  March 31 – April 4, 2014.    All supplies will be needed starting on March 31st so be prepared.  The checklist below will be used to check your progress. It is important to work as a group throughout the project and to accomplish tasks each day.  You may work on questions and design outside of class, but all construction must be completed in class.

Electric House Project
Group Members Names:

Monday, March 31, 2014
	Activity
	Points
	Completed

	All group members contributed positively
	25
	

	Materials brought to complete house
	25
	

	House plans completed
	25
	

	Construction on house has begun
	25
	

	Total
	
	


Tuesday, April 1, 2014

	Activity
	Points
	Completed

	All group members contributed positively
	40
	

	House frame construction is completed
	40
	

	Circuit diagrams have been started
	20
	

	Total
	
	


Wednesday, April 2, 2014

	Activity
	Points
	Completed

	All group members contributed positively
	40
	

	Circuit diagrams are completed
	40
	

	Started Wiring House
	20
	

	Total
	
	


Thursday, April 3, 2014

	Activity
	Points
	Completed

	All group members contributed positively
	40
	

	House Wiring
	40
	

	House is being decorated
	20
	

	Total
	
	


Friday, April 4, 2014

	Activity
	Points
	Completed

	All group members contributed positively
	40
	

	House Wiring
	20
	

	House is being decorated
	20
	

	House is completed
	20
	

	Total
	
	


Grading Rubric for Electric House - 60% of grade                     Period ____
Team Members:

	Requirement
	Points
	Total

	Meeting minimum construction requirement of two stories
	10
	

	Meeting minimum construction requirement of four rooms
	10
	

	Meeting minimum construction requirement of porch
	5
	

	Successfully meeting series circuit requirement
	10
	

	Successfully meeting parallel circuit requirement
	10
	

	Successfully meeting complex circuit requirement
	15
	

	House decorated on inside
	10
	

	3D objects present in rooms
	10
	

	House decorated on outside
	10
	

	Circuit diagrams are completed and correct
	10
	

	Bonus for creativity and/or ingenuity
	Up to 5
	


The remaining 40% of your grade will be for the 5 questions which must be answered and submitted by each individual in the group.  The questions must be answered using your own words.  Any team members turning in questions with the same wording will be written up for honor code violations.  

