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The purpose of Lab 1: Introduction to Measurement, Errors, and Data Analysis was for the class to get used to performing measurements of length and mass in order to find the density while applying error and significant figure rules in order to obtain more accurate measurements. Also, we were to determine  by analyzing data using a linear regression analysis and an excel graph. All around this lab was very essential to future lab work. We both learned truly how important measurement accuracy can really be. Without accurate measurements, numbers were wrong all the way through the experiment, so the application of error and significant figure rules were key to the success of the lab.

First we measured each other’s height with a 2-meter stick and circumference using a tape measure, to the nearest millimeter. We then recorded those measurements in centimeters and meters to practice conversions and significant figure placement. Next, we calculated each other’s effective radius using C=2r. We then proceeded to calculate our cross sectional area (A=r2) and volume (V=Ah=r2h). Following these calculations we calculated our density (D=mass/volume) using a mass (kilograms) determined by stepping onto a metric bathroom scale. We then used the density of water                   (1.00 x 103 kg/m3) to determine the percent error of our calculations. Next, we were supposed to do several measurements on a cylinder made of Copper, Tin, or Zinc. We chose the Copper cylinder. We then determined the diameter and height (to the nearest millimeter) of the cylinder using a vernier caliper. Then calculated the volume and density of the cylinder using the same equations from before. We determined the mass of the cylinder using an electronic balance. We then compared our density to the actual density (8.96 x 103 kg/m3) and found our percent error. Questions asked in part one dealt with making sure we had proper significant figures.

Part two of Lab 1 dealt with an excel application. We were given a laptop with excel, five rings, various sized metric sticks, and our eyes as a judge. We had to use the equation =C/D to properly find the value of pi for ourselves. We measured the diameter of the smaller rings using the caliper and of the bigger rings using the meter stick. We were to measure the circumference by rolling the ring along the meter stick. We then recorded our data in an excel spreadsheet (See appendix 1). We were then to use our data to plot a C vs. D graph and fit a straight line to the data by linear regression analysis. We then added a trendline to D=0 and place the slope and intercept on an easy spot to see on the graph. The questions asked what the slope represented. Was the intercept close to the value you expected? Compute the percent error of your experimental value compared to the accepted value. Explain what a negative sign for percent error tells us about the result. Of course, the slope represented pi, the intercept was close to what we expected, our percent error was 0.92%, and a negative percent error denotes your value was less than the accepted value.

Results for Lab 1 were the following:

Exercise One:


Height: 1.76 m


Circumference: 1.04 m


Effective Radius: 0.166 m


Cross Sectional Area: 0.0866 m2

Volume: 0.152 m3
Exercise Two:


Mass: 102.4 kg


Density: 673.7 kg/m3

Percent Error (compared to water): 32.63%

Exercise Three:


Cylinder Diameter: 0.0191 m


Cylinder Height: 0.0323 m


Cylinder Volume: 9.25 x 10-6 m3
Exercise Four:


Cylinder Mass: 0.0633 kg


Cylinder Density: 6.84 x 103 kg/m3

Percent Error (compared to actual copper density): 23.7%

For Numerical Data on Part II of Lab 1, please see Appendix 1


Essentially, the idea proven by this laboratory exercise is measurement accuracy is key to understanding and creating accurate data analysis. Without the use of careful measurement and the devices provided, proper answers would have never been possible to achieve. Also we proved pi can be defined as the ratio of the circumference of a circle to its diameter.
