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Materials:

Balance



distilled water

Centimeter Ruler


metal cube

10 mL Graduated Cylinder

metal pellets

100 mL Graduated Cylinder

unknown liquids A & B

50 mL Beaker



irregularly shaped solids






section of glass rod


Procedure:

A. Glass Rod

1. Measure and record the length and diameter of the section of glass rod. Are you estimating the last digit?

2. Measure and record the mass of the glass rod.

3. Fill a 10 mL graduated cylinder to the 7.00 mL mark. Put the section of glass rod into the graduated cylinder. Read and record the new water level.

B. Irregularly Shaped Objects

4. Find the mass of each of two irregular objects (rock, marble, etc.). Fill a 100 mL graduated cylinder with about 50 mL of water. Record the exact measurement (are you estimating the last digit?). Find the volume of two irregularly shaped object using water displacement (NOTE: do not drop the object into the water. Slide it down the side of the graduated cylinder so as not to break the bottom of the cylinder). Record all measurements.

C. Metal Cube

5. Obtain and measure the dimensions and the mass of a metal cube. 

6. Using a 100 mL graduated cylinder find the volume of the metal cube by water displacement (see note above).

D. Metal Pellets

7. Measure and record the mass of a 50 mL beaker. Carefully pour a sample of metal pellets into the beaker. Measure and record the combined mass of the beaker and pellets.

8. Using a 100 mL graduated cylinder find the volume of the pellets using water displacement.

9. Remove the pellets from the water by placing a paper towel on the screen in the water trough and pouring the pellets on the paper towel to drain the water. Dry the pellets with a dry paper towel and return to the test tube.

E. Liquids

10. Measure and record the mass of a clean, dry 10 mL graduated cylinder.

11. Add exactly 10.00 mL of distilled water to the cylinder. Measure and record the combined mass of the cylinder and water. Clean and dry the cylinder.

12. Repeat step 11 for two unknown liquids.

Names:

Date:

Period: 

Report Sheet

Density Determination

Pre-lab Questions

1. State, in your own words, the purpose of the lab.

2. What safety considerations must be made?

3. Write the equation for density in words and units.

4. Rearrange the equation in number 3 above to solve for mass and for volume.

Solve the following problems. Show your work and use significant figures (no duh!)

5. What is the density of a piece of metal that has a mass of 25.0 g and a volume of 3.89 cm3?

6. What is the volume of a gas that has a mass of 12.560 g and a density of 0.0999 g/cm3?

7. Gasoline has a density of 0.67 g/cm3. What is the density of gasoline in lb/gal? If an automobile has a gas tank that holds 21.0 gallons, how many pounds does the gasoline weigh? Will gasoline float or sink in water? Why?


8. In the opening scenes of the movie, Raiders of the Lost Ark, Indiana Jones tries to remove a gold idol from a booby-trapped pedestal. He replaces the idol with a bag of sand. According to my top-secret scientific calculations the idol had a volume of about 1.0 L. If the density of gold is 19.32 g/cm3, what mass of sand should he have used (report your answer in grams and in pounds). Assuming the density of sand to be 3g/cm3, what volume of sand (in liters) should he have used?  Did he have a reasonable chance of not activating the mass sensitive booby trap? (Interesting side note: I was asked to play the part of Indiana Jones, but I said no due to inaccurate scientific information).

Data:

 Show all the variables you have measured in a neat and organized manner. Be sure to record units and use correct significant figures:

Glass Rod:

Irregularly Shaped Objects:

Metal Cube:

Metal Pellets:

Liquids:

Calculations: (show work along with ALL appropriate units)

Calculate the volume of the glass rod by water displacement and by direct measurements (Hint: the formula for the volume of a cylinder is in your planner).

Calculate the volume of the metal cube by water displacement and by direct measurements.

Calculate the density of each of the items and liquids you measured

	Item
	Mass (g)
	Volume

(mL or cm3)
	Density

(g/cm3 or g/mL)

	Glass Rod (water displacement
	
	
	

	Glass Rod (direct measurement)
	
	
	

	Metal Cube (water displacement)
	
	
	

	Metal Cube (direct measurement)
	
	
	

	Irregular Object (stone)
	
	
	

	Irregular Object (marble)
	
	
	

	Water
	
	
	

	Unknown Liquid A
	
	
	

	Unknown Liquid B
	
	
	


Synthesis

1. Of the two methods of finding the volume of the cube and glass rod, which is more accurate? Why?

2. Using a reference book, identify the  metal in the pellets and cube. Are they the same metals?

3. One of the unknown liquids is methanol (0.79 g/mL). The other unknown liquid is vegetable oil (0.92 g/mL. Calculate the percent error in your measurements.

4. Explain, in terms of density, why pouring water on a gasoline fire is usually considered a bad idea.

Lab 2-3 Density Determination





Introduction


Chemistry is the study of matter, which usually is defined as anything with mass and volume. You have already measured the mass and volume of various materials in previous labs. In this experiment you will measure the mass and volumes of different materials using direct and indirect methods. You will also use the mass and volume to find the density of substances.





 Volumes of liquids can be measured directly with a graduated cylinder. Volumes of liquids are usually expressed in mL. The volumes of regularly shaped objects, such as a cube, can be calculated by multiplying its length, width and height. Volumes of solids are usually expressed in cm3.





Many solids, such as rocks, do not lend themselves to direct measurement. Volumes of these solids can be measured by water displacement. If a solid is placed in water, the solid will push aside, or displace, a volume of water equal to its own volume. Thus, each milliliter of water displaced is equal to one cubic centimeter of solid volume. 





The purpose of this lab is to use your measuring skills and techniques learned in earlier labs to find the mass and volume of different substances. You will use this data to calculate the densities of these substances. It goes without saying that all measurements and calculations will be done using the rules of significant figures.





Safety Considerations:


Safety goggles and aprons must be worn. The liquids used may be flammable and/or poisonous.
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