Current Electricity: The Village

Worksheet


Name
: _____________________________ (
)

Date:
_______________

Class
: _________________

WELCOME TO THE VILLAGE

Your group of three intrepid explorers has stumbled across a village in distress! The residents of Mandai Village have run into a village crisis, and need your help to get through the Dengue season. Talking to the mayor at the Town Hall, he tells you about the town’s many problems.
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Your group is to split up and explore the village independently. There are six locations in town to explore, and each of the six locations has an activity for you to complete on this worksheet. Each activity takes about five minutes, and you will need to come together at the end to solve the Final Problem of Rather Great Importance, so plan your time wisely!

The six locations are:

· Ivan's Cottage

· Rita's Poultry Farm - Fresh eggs and chicken pies

· The Village Turkish Café

· Dining Area

· Kitchen

· Lee's Nubian Goat Farm - Fine Cheese Connoisseurs

· Bob's Workshop Hut

Once you have completed the above tasks, you will have enough resources to tackle the Final Problem of Rather Great Importance at the Town Hall. Each worksheet has to be completed: Part A for those completing the task, and Part B for the other group members. 

Once you have completed your individual tasks, explain what you have learnt to your group members so they can complete Part B.

To begin, please write your group members’ names in the box below.


Name
: _____________________________ (
)

Date:
_______________

Class
: _________________

THE VILLAGE: IVAN’S COTTAGE

Part A (to be completed by the intrepid explorer)

1. How do you make Ivan’s circuit more reliable? Draw out your proposed circuit diagram.

2. Calculate the total resistance of Ivan’s old and new circuits.

3. What is the current through each bulb in the old and new circuits? Hence explain why the new circuit has brighter lightbulbs.

Part B (to be completed by group members)

1. Why are lightbulbs in parallel brighter than lightbulbs in series?

Name
: _____________________________ (
)

Date:
_______________
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: _________________

THE VILLAGE: RITA’S POULTRY FARM

Part A (to be completed by the intrepid explorer)

1. What kind of circuit has Rita constructed? 

2. What is the equivalent resistance if she connects 2 resistors in this arrangement? How about 3 resistors? 4 resistors? 

3. Can you generalise the equivalent resistance of N resistors in this arrangement, where N is a number greater than 1?

Part B (to be completed by group members)

1. Express the resistance of N resistors (each of resistance R ) in parallel.

Name
: _____________________________ (
)
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_______________
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: _________________

THE VILLAGE: TURKISH CAFÉ DINING AREA

Part A (to be completed by the intrepid explorer)

1. When Katrina plugs in Lamp A, the overall total resistance of the circuit becomes ____ . Can you conclude what the resistance of the first lamp is?

2. What is the overall resistance of the circuit when Katrina plugs in Lamp B of resistance _____ ? How about Lamp C of resistance ______ ?

3. Which lamp should Katrina use for greatest efficiency (most resistance)? Why?

Part B (to be completed by group members)

1. Given three lamps with the resistances of Lamp A, Lamp B and Lamp C, find the lowest overall resistance you can obtain by combining two resistors.

Name
: _____________________________ (
)

Date:
_______________
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: _________________

THE VILLAGE: TURKISH CAFÉ KITCHEN

Part A (to be completed by the intrepid explorer)

1. What kind of circuit is Dax creating with his mother's portable stoves based on his description of the cooking times.

2. What is current through the circuit when one stove is hooked up? What is the current through the circuit when two stoves are hooked up?

3. What should Dax do so that his stoves will not cook slower when more stoves are hooked up? Why does this work?

Part B (to be completed by group members)

1. What is the danger if Dax hooks up his stoves so that they'll still cook the food at the same rate? What are some of the measures found in most houses to prevent these dangers from happening?
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)
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THE VILLAGE: LEE’S NUBIAN GOAT FARM

Part A (to be completed by the intrepid explorer)

1. How much current will flow through the circuit if only Lot A and Lot B are electrified?

2. Why is the current flowing through the circuit still very small even though the power supply is 4000V?

3. In what amounts will current be harmful to human beings?

Part B (to be completed by group members)

1. Is it better for Lee to activate all his lots instead of selectively electrifying some of his fences? Why is this so? What are potential downsides to this?

Name
: _____________________________ (
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Date:
_______________
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THE VILLAGE: BOB’S WORKSHOP HUT

Part A (to be completed by the intrepid explorer)

1. Unscramble the circuit into series and parallel resistances. Find the total resistance of the circuit.

2. If the current required to drive the alarm system is ____ A, how many 1.5V batteries will his family need to buy to power the alarm system?

Part B (to be completed by group members)

1. Are there any resistors that have no current flowing through them? Why does this happen?
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THE VILLAGE: TOWN HALL

Part Ultimate: To be completed by the whole group

1. In the space given below, draw your resistor diagram. Verify that it works.
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