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CIRCUITS AND RESISTORS
From Vernier Renewable Energy

LAB 5
INTRODUCTION

When electricity flows through an object or material, charged particles get a push from the potential difference, or voltage, applied to the material. In many cases, the more voltage there is, the more flow, or current, there is. 
The flow of charged particles is different from the flow of water in a river or pipe. Typically, all the material in a river or pipe moves together and only rubs against the riverbed or the walls of the pipe. But charged particles often move through solid materials, such as copper, carbon, and tungsten. While moving things through solids may seem impossible, electrons are extremely tiny and can move among the atoms that make up a solid. In fact, at the scale of an electron, an atom is mostly empty space. 
However, electrons moving through a solid material cannot move as swiftly as they would through a truly empty space, especially since the nuclei of the atoms stay still instead of going with the flow. The movement of electrons is so hampered by the structure of a solid material that they move at speeds on the order of mere centimeters per second. 
Sometimes it is useful to allow only small currents, and objects called resistors are used in circuits to decrease electron flow by specific amounts. In this experiment, you will investigate how different resistors in a circuit affect voltage and current. Resistance is measured in ohms (Ω).
objectives

· Measure current.
· Measure voltage.
· Explore the relationship between voltage, resistance, and current.
Materials

LabQuest
LabQuest App
Vernier Energy Sensor
Vernier Resistor Board or various resistors < 100 Ω
3 wires with clips
2 D-cell batteries and holder 
magnetic compass
Preliminary ACTIVITY

Observation 1
Connect three wires together to make one long wire. Connect the ends of the long wire to the two batteries in the holder to make a complete circuit. Break the circuit by disconnecting the wires at the clips. Place the magnetic compass under one of the wires in the circuit. Align that wire with the compass needle. Close the circuit by reconnecting the wires at the clips and observe the compass needle. Break the circuit again by disconnecting the wires and leave the circuit open. 
Observation 2
Connect three wires together to make one long wire. Connect the ends of the long wire to the two batteries in the holder and one of the resistors to make a complete circuit. Break the circuit by disconnecting the wires at the clips. Place the magnetic compass under one of the wires in the circuit. Align that wire with the compass needle. Close the circuit by reconnecting the wires at the clips and observe the compass needle. Break the circuit again by disconnecting the wires and leave the circuit open.
Putting a compass needle by a wire can indicate whether there is current present in the wire or not. Make a conjecture about the effect of resistance on the current in the wire.
Procedure

1. Connect the Vernier Energy Sensor Current and Voltage connectors to LabQuest. Choose New from the File menu.
2. Zero the Energy Sensor.
Connect the Energy Sensor Source terminals to each other with a wire in order to create a short circuit for zeroing the sensor. 
Choose Zero►All Sensors from the Sensors menu. The readings for both current and potential (voltage) should be close to zero. Note: The resistance value is not meaningful when the current and potential (voltage) values are near zero.
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Figure 1   

2. Set up the equipment.
Disconnect the wire that is creating the short circuit and connect the Energy Sensor Source terminals to the battery terminals. Connect the + side of the batteries to the red Source terminal on the Energy Sensor.
Connect two wires to the Energy Sensor Load terminals.
6. Set up the data collection mode.
a. On the Meter screen, tap Mode. Change the mode to Events with Entry.
b. Enter the Name (Resistance) and Units (Ω). Select OK.
8. You are now ready to collect current and voltage data.
a. Start data collection.
b. Connect the two Load wires to the resistor with the lowest value. 
c. Tap Keep and enter the value of the resistor on the screen. Select OK to store the resistance, current, and voltage data.
d. Disconnect the Load wires and re-connect them to the resistor with the next-lowest value.
e. Continue this procedure until you have used all your resistors once.
f. Stop data collection.
9. Record the potential, current, and resistance values in the data table (or, if directed by your instructor, print a copy of the table).
DATA 

	Resistor value
Ω)
	Potential
(V)
	Current
(mA)

	 
	 
	 

	 
	 
	 

	 
	 
	 

	 
	 
	 

	 
	 
	 

	 
	 
	 


ANALYSIS Questions

11. Display a graph of potential (V) vs. resistance (Ω). Sketch the graph.
12. Predict what the graph would look like for higher resistor values such as 200, 500, or 1000 Ω.
13. How does the resistor value affect the measured voltage of the circuit?
14. Display a graph of current (mA) vs. resistance (Ω). Sketch the graph.
15. Predict what the graph would look like for higher resistor values such as 200, 500, or 1000 Ω.
16. How does the resistor value affect the measured current of the circuit?
Extensions

1. Investigate why the measured potential does not remain constant for this experiment, despite the fact that the batteries you used were the same for the entire experiment. Report on your findings.
2. Look up Ohm’s law and apply it to your data to calculate experimental values for the resistors you used. Compare your calculated values to the given values for each resistor. Account for any differences you discover.
3. Investigate the voltage and current for a circuit in which you combine two or more resistors in series. Do the same for a circuit in which you combine two or more resistors in parallel. Are the results what you expected? Research how resistances combine in different types of circuits.
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