Accuracy and Precision Lab
Purpose:  The purpose of this lab is to measure the accuracy and precision of two weighing devices, a triple beam balance and a digital scale.  
Background:  Recording and interpreting quantitative measurements in the laboratory requires an understanding of how close the measurements are to actual or real values (accuracy) and how close a series of measurements are to each other (precision).  Accuracy can be expressed in terms of a percent error, or absolute value of measurement error divided by the actual value being measured.  Measurement error is the difference between an experimental (measured) value and an accepted (actual) value and can be positive or negative.  Percent error is then calculated by dividing the absolute value of measurement error by the actual value and multiplying by a hundred percent.  This ensures that the percent error is positive:

  % error =  measured value (g)  - actual value (g)   x 100%




   actual value (g)
In this experiment, you will determine the accuracy and precision of a digital scale and a triple beam balance. You will use your data as compared to known weight values to calculate a percent error as a measure of accuracy.  You will repeat measurements using the same standard several times to determine the precision of your measurements.
Materials:
Digital scale                           Triple beam balance                           Metric standard weights
Procedure:
Triple Beam Balance

1. Read the “How to Find Weight on a Triple Beam Balance” handout.

2. Starting with an empty balance, make sure all of the riders are at zero.  Adjust the zeroing weight until the balancing needle reads zero.
3. Using the metric standard weights, place a known weight on the platform.  Adjust the riders in the correct order and record the final measurement to 0.01g.  Remove the standard weight(s).

4. Repeat #2-3 AT LEAST 15 times using different known weights.  You may use single or combinations of the metric weight standards.  Be sure that your standard values range from 100 mg (0.1 g) to 400-500 g.   
5. Using single or combinations of the metric standards, choose five values of known weight between 0.1 – 500 g.  Repeat each measurement three times and record.  Be sure to recheck zero between each measurement by ensuring that the riders are at zero and the balancing needle reads zero.
Digital Scale
1. Be certain that the digital scale is set to read grams.

2. If the scale does not read zero, press “Tare.”  Using the metric weight standards, place a known weight on the scale.  Record the weight to 0.01 g.  Remove the standard weight(s).
3. Repeat #2 AT LEAST 15 times using different known weights.  You may use single or combinations of the metric weight standards.  Be sure that your standard values range from 100 mg (0.1 g) to 200 g.   
4. Using single or combinations of the metric standards, choose five values of known weight between 0.1 – 200 g.  Repeat each measurement three times and record.  Be sure that the scale reads zero between measurements. 
Sample Data Tables:
          Triple Beam Balance                                                       Digital Scale

Post Lab Questions:
1. Graph measured weight (y) versus standard weight (x) for each of your triple beam balance measurements in #2-4 above.  Draw a “best-fit” line through your data and determine its slope and y-intercept.  Write the equation of this line (y = mx + b) on your graph.  This is the calibration curve for your balance.
2. Knowing that the slope of this line should be one, calculate the percent error for your calibration curve:


% error =  measured slope  - 1.00   x 100%



          1.00
3. What should the ideal value of “b” be?  If the value of “b” for your best-fit line is different, why?
4. How precise are your measurements using the triple beam balance?

5. Repeat #1 using your data for the digital scale.

6. Repeat #2 using your data for the digital scale.

7. Repeat #3 using your data for the digital scale.

8. Repeat #4 using your data for the digital scale.

9. Which instrument is more accurate, the triple beam balance or the digital scale?  Why?
10. Which instrument is more precise, the triple beam balance or the digital scale?  Why?
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