
Ohm’s Law Lab – Instructor Notes
This is an exploration lab in which students take electrical measurements using the Vernier LabPro, TI graphing calculator, and Vernier voltage and current probes.  The students then perform mathematical analysis of the data using the calculator’s regression capabilities and determine a relationship between voltage and current for a given resistance.  At the end of the lab students are challenged to examine their data and determine not only the relationship between voltage and current (linear), but to find the exact relationship (V=IR).
Equipment Set-up:

See Figure 1 in the lab handout.  The variable resistor could be a large coiled wire with sliding contact, a standard potentiometer, any kind of DC dimmer switch, or a constant resistor that is changed for each reading.

Important Notes:

· The use of the LabPro equipment in this lab is fairly straightforward.  Simply plug in the sensors as indicated and start the DataMate application.  The two sensors should appear at the top of the screen with the values in the upper right-hand corner.

· This handout assumes a working knowledge of the regression capabilities of TI graphing calculators.

· Be sure to check the maximum ratings of the current and voltage probes so they are not exceeded.  For the Vernier sensors, the maximum current is 600mA and the maximum voltage is 30V.  If using a 1.5 V battery, be sure the single resistors are each at least 


2.5 Ω.  (1.5V/0.6A = 2.5 Ω)

· The data sheet referred to in the lab handout is the generic lab worksheet included with this activity.  Not all spaces in the lab sheet will be used.

This activity was developed by Curtis Voss, GraSUS Undergraduate fellow, and Jerry Christiansen, West Fargo High School Physics instructor.  The Graduate Student-University-School (GraSUS) Collaborative for Science, Engineering, and Technology is funded by National Science Foundation GK-12 Program Grant DGE-0338128 to North Dakota State University.


Lab Activity:  Ohm’s Law

Purpose

The purpose of this lab is to search for a relationship between voltage and current in a device that has electrical resistance.

Required Equipment/Supplies

LabPro w/current and voltage probes

graphing calculator

battery

variable resistor

standard resistor

4 wires


Discussion

Working with electricity can sometimes seem to be a daunting task to new learners.  There are many new terms, concepts, and devices that seem unfamiliar and foreign.  However, electricity is just like mechanical physics in that much of the theory stems from a few basic relationships.  In the mechanics sections you learned the basics ideas of conservation of energy, conservation of momentum, and force/acceleration relationships.  Starting with this lab, you will begin to learn the basic equations that govern electricity.

If you have ever looked at an electrical meter before you may have noticed there are three primary electrical properties that can be measured:  voltage (volts, or V), current (amps, or A) and resistances (ohms, or ().  In this lab you are going to search for a relationship between voltage and current through a device whose resistance is constant.

Hypothesis

Write a hypothesis for this lab on the lab sheet.  Your hypothesis should predict an explicit mathematical relationship between voltage and current.  Words like “bigger” and “smaller” are not appropriate.  Words like “linear”, “exponential”, and “logarithmic” are.

Procedure

1. Connect the graphing calculator and the LabPro and turn them both on.

2. Plug the voltage probe into “CH1” on the LabPro and the current probe into “CH2”

3. Start the “DataGate” program and make sure two sensors appear at the top of the screen.

4. Set up the circuit shown in Figure 1.
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Figure 1.

5. Move the slider on the variable resistor so that it is at the end closest to the input wire and record the voltage and current on your datasheet.

6. Move the variable resistor slider to 4 other locations and record the voltage and current on your datasheet.  Make sure the last position is at the end of the resistor opposite the inlet wire.

7. Somewhere on your datasheet make a note of the colored bands on your standard resistor.  Read the colors in order from left to right with the gold or silver bar on the right.  Look carefully, the possible colors are:  Black, Brown, Red, Orange, Yellow, Green, Blue, Magenta, Gray, White, Gold, and Silver.  

8. Using your calculator (or Excel), plot the voltage versus the current and determine the relationship.  Sketch (or print) your data and the regression curve.  Record the equation and the diagnostic on your data sheet.

9. Write your conclusion on the data sheet.

Discussion
Your discussion will address two parts:

1. Explain why you chose the relationship you did and any sources of error or discrepancy.

2. Using the chart provided, find the value of your standard resistor.  Compare this value to your regression equation; are there any similarities?  At this point, you should be able to hypothesize an exact mathematical formula (not just a type of curve or regression) relating the electrical properties involved in this lab.  Include your hypothesis at the end of your discussion.
Resistance Color Code

Color          1.       2.       3.         4.

---------------------------------------------------

Black      |     0 |      0 |        - |

Brown      |     1 |      1 |        0 |

Red        |     2 |      2 |       00 |

Orange     |     3 |      3 |      000 |

Yellow     |     4 |      4 |    0 000 |

Green      |     5 |      5 |   00 000 |

Blue       |     6 |      6 |  000 000 |

Magenta    |     7 |      7 |          |

Gray       |     8 |      8 |          |

White      |     9 |      9 |          |

Gold       |       |        |    x 0.1 |     5 %

Silver     |       |        |   x 0.01 |    10 %

---------------------------------------------------

Reading Instructions:

With the silver or gold color bar to the right, read the 1st three bars from left to right.  The 4th bar is simply the tolerance of the resistor.

Example:


Yellow
Red
Green
Gold


4
2
105
5% 
=
42 x 105Ω
=
420kΩ  5% tolerance
* Taken from www.epanorama.net/documents/markings/resistor_colorcodes.html












