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Metric Measurement
I. Pre-Lab
   Refer to the Lab handout

Materials
Refer to the Lab handout

Procedure
Refer to the Lab handout

Data and Observations (Results)

Part 1:
In part one of the metric measurements lab my partner and I filled a graduated cylinder with 10 mL of water. Then, we counted the number of drops it took to raise the water level one mL. First, 10 mL to 11, 11 mL to 12, and so on.  We recorded the numbers in a chart and then calculated the average of the drops.  Our data is shown in the table below.

	# of drops to 11 mL
	# of drops to 12 mL
	# of drops to 13 mL
	# of drops to 14 mL

	9 drops
	28 drops
	36 drops
	33 drops



The average of the drops of water was 26.5.

Part 2:
In part two of the metric measurements lab my partner and I used rulers and other measurement tools to record the length, width, and height of a desk. We recorded our data in meters, centimeters, millimeters, and kilometers and then found the volume. Our data is shown in the table below.

	Unit of Measurement
	Length of Desk
	Height of Desk
	Width of Desk

	Meters
	0.46
	0.72
	0.61

	Centimeters
	46
	72
	61

	Millimeters
	460
	720
	610

	Kilometers
	0.00046
	0.00072
	0.00061




The volume of the desk was 202,032 cm. 

Part 3:
In part three of the metric measurements lab my partner and I used the triple beam balance to find the mass in grams, centigrams, milligrams, and kilograms of a ruler, a penny (coin), a wood block, and a petri dish. Our data is shown in the table below.

	Unit of Measurement
	Mass of Ruler
	Mass of coin
	Mass of wood block
	Mass of petri dish

	Grams
	18.3
	2.6
	150
	27.7

	Centigrams
	1,830
	260
	15,000
	2,770

	Milligrams
	18,300
	2,600
	150,000
	27,700

	Kilograms
	0.0183
	0.0026
	0.150
	0.0277



Part 4:

In part four of the metric measurements lab my partner and I used the triple beam balance to measure the mass of two plastic cups.  Then we used a graduated cylinder and filled one plastic cup with 25 mL of corn oil and another plastic cup with 25 mL of water. We measured the mass of each cup after being filled with the designated liquid and subtracted the mass of the cup from the mass of each cup with the liquid. After we found the mass, we then found the density of each liquid. Our data is shown in the tables below. 


	Mass of plastic cup
	Mass of corn oil
	Mass of water

	4.5 grams
	22.8 grams
	26 grams



	Density of corn oil
	Density of water

	.912 g/mL
	1.04 g/mL



After my partner and I finished measuring the corn oil and water, we poured the two liquids together and observed the mixture. The first thing we noticed was that the two liquids were separated, the oil20on top, and the water on the bottom. The mixture appeared layered. There were also a few bubbles that came up when they were mixed together.

Conclusion

   The problem/purpose of this lab assignment was to review the metric system and practice manipulating units. We learned that the metric system is easy to change from one unit to another because the units skip by tens. We know that scientists and people in other countries use the metric system because of this. If our country were to convert to SI units everyday life would change in many ways.20People in America would no longer measure in miles for distance, or pounds when we weigh ourselves. Also, the way we use rulers would change because we wouldn’t be using inches, or feet. There were many steps to this lab, including measuring drops of water in milliliters, recording the length, width, and height of a desk in different units, measuring the mass of a coin, a ruler, a wood block, and a petri dish in different units, and finding the mass and the density of water and corn oil. We used rulers and meter sticks, the triple beam balance, and graduated cylinders to enhance our learning during the metric measurements lab. 
   In this lab, the results varied by each part of the experiment. In part one of the lab, I noticed that it took more and more drops of water in the graduated cylinder each time the number skipped. In part two of the lab, when we measured the desk, my partner and I learned how to skip through different units when measuring with grams, meters, or liters. In part three of the metric measurements lab when we used the triple beam balance, we also had to skip units by tens to find the mass in different units. Lastly, the results of part five of the lab was that the water contained more mass than the corn oil. Also, when we combined the two liquids together, they separated a nd the oil was on top. There was no actual hypothesis in this lab however we did for the first part of the lab have to estimate how many drops we thought it would take to equal one milliliter. I estimated 5 drops however the average of drops after four trials was 26.5. So in conclusion my hypothesis for part one was incorrect.
   I don’t believe that my partner and I made any lapses or mistakes in this experiment which makes me have a lot of confidence in my results. Some factors that would effect my results would be that we were sure to measure very carefully when using the triple beam balance to measure mass, we were precise with the height, length, and width when measuring the desk, and we were sure to look carefully when measuring liquids in the graduated cylinder. Answering the analysis questions, if I saw ice floating in water, I could infer that the ice cube has more density than the water it was floating in. Also, if I misread the volume measurement on a graduated cylinder, my calculated density values would be affected because it would make the density incorrect. This is because, to find the density of a liquid, you divide the mass by the volume, but if the volume is incorrect, then it would make the entire problem incorrect. Lastly, answering question number six, to prove the density of a p umice rock has less density than 1.00 g/cm3 without a balance, you could try putting the rock in water, with the density of 1.oo g/cm3 and if the rock sinks, you know it is less dense. 
   Two new concepts that I have learned after doing this lab would be you measure in grams when measuring mass, in meters when measuring length, and in liters when measuring liquids. The second concept I have learned would be that when your converting meters, liters, or grams in different units, you move the decimal to either the right or the left by however many places needed, using the metric staircase. Some related questions I am left with would be: Why is it that America chose not to use the metric system in the first place? and What is the difference between weight and mass? This experiment will definitely help me for the future because it helped me learn a lot about how things are measured in the metric units.
