Lab #5 – Density Determination
Name: Philip Lee | Partners: Jacky Yeh, Kelvin Liu

Due: 9.25.06
Worked in class: 9. 21.06
Period: 7 & 8
Chem. H
Mr. Ciminiello

Pre-Lab Discussion – Matter is the main course of study in Chemistry. By definition, a subject of matter must have mass and volume. When these two are observed together, one can find that matter’s density. 

A liquid’s volume is measured in a graduated cylinder and expressed in milliliters (mL). Volumes of regularly shaped objects, such as rectangular solids, can be measured by multiplying its length, width, and height together, usually expressed in cm^3. 

Irregularly shaped objects have their volumes measured by means of water displacement. When immersed in a liquid, such as water, the solid will displace a volume of water equal to its own volume. 


Density is one of the most important properties of matter. It can determine many different properties of certain substances, and identify them. It is calculated by mass divided by volume. 

Purpose – Learn and practice techniques and calculation for determining volume and density of a substance. 

Equipment/Materials – Refer to page 23

Safety – Always wear safety goggles and a lab apron or coat when working in the lab. Handle glassware with care to avoid breakage and possible flying glass fragments.

Procedure – 

Part A – Solids

1. Measure and record the mass of the section of glass rod.

2. Fill a 10mL graduated cylinder with tap water to the 7.0mL mark

3. Tie a piece of thread around the section of glass rod as shown. Lower the glass into the water in the cylinder until it is completely submerged. Do not allow it to touch the sides or bottom of the cylinder. Read and record the new water level. 

4. Repeat steps 2 – 4 with two different, irregularly shaped objects

5. Obtain and describe a regularly shaped metal object. Measure and record its dimensions and its mass

6. Add exactly 25.0 mL of tap water to a 100mL graduated cylinder

7. Immerse the metal object in the water and record the new water level

8. Remove the metal object and refill the graduated cylinder to the 25mL mark with tap water

9. Measure and record the mass of a 50mL beaker

10. Add 50 metal pellets to the beaker. Measure and record the combined mass of the beaker and pellets
11. Carefully pour the pellets into the water in the graduated cylinder. Record the new water level. Remove the pellets and set them aside to dry.

Part B – Liquids at Room temperature

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

13. Add exactly 10.0mL of distilled water to the cylinder. Measure and record the combined mass of the cylinder and water. Dispose of the water. Clean and dry the cylinder. 

14. Repeat steps 13 and 14 for two unknown liquids.

Observations and Data

Part A

1. Mass and water displacement

	Sample
	Mass (g)
	Original water level (mL)
	Final water level (mL)

	a. glass rod
	.71
	7.00 
	7.20 

	b. zinc
	24.61
	25.0
	28.9

	c. copper
	4.50
	25.0
	25.5

	d. lead 
	2.40
	25.0
	25.2

	e. beaker
	68.58
	
	


Part B

1. Mass of 10mL graduated cylinder 


__________________
2. 
	Sample
	Mass (cylinder + 10mL sample)

	a. distilled water
	36.58 g

	b. unknown liquid - Ethanol
	34.65 g

	c. unknown liquid - B
	37.31 g


Calculations

1. Determine the volumes of the following solid objects by calculating how much water they displace (final water level – original water level).

a. glass rod 


_____________cm^3

b. zinc



_____________cm^3
c. copper



_____________cm^3

d. lead



_____________cm^3

4. Calculate the densities of the section of glass rod and the regularly shaped metal object, using their measured masses and the volumes calculated from their dimension. (remember: D = m/V)

	Sample
	Mass (g)
	Volume (cm^3)
	Density (g/cm^3)

	a. glass rod
	
	
	

	b. metal object
	
	
	


5. Using their measured masses and the volumes calculated from their water displacements, calculate the densities of the solid samples.

	Sample
	Mass
	Volume
	Density

	a. glass rod
	
	
	

	b. zinc
	
	
	

	c. copper
	
	
	

	d. lead
	
	
	


6. Using mass-by-difference, calculate the masses of the liquids.

	Sample
	Mass (cylinder + sample)
	 - Mass (cylinder)
	= Mass (sample)

	a. distilled water
	
	
	

	b. unknown liquid – ethanol
	
	
	

	c. unknown liquid - B
	
	
	


7. Using the calculated masses and the measured volumes, calculate the densities of the liquids. 

	Sample
	Mass (g)
	Volumes (mL)
	Density (g/mL)

	a. distilled water
	
	
	

	b. unknown liquid – ethanol
	
	
	

	c. unknown liquid - B
	
	
	


Conclusions and Questions
2. Of the two methods used to determine the volume of a solid, which is more accurate? Explain your answer.

Although, we did not use the first method of determining the volume (V= length x width x height), it is less accurate to measure the dimensions of the solid than using water displacement because it is easier to read a ruler than it is to read the graduated cylinder. Also, there are factors that can modify the results of water displacement, such as the object hitting the side of the cylinder or it not being fully submerged. 

3. From your observations and data, are the metal object and metal pellets composed of the same metal? Give evidence to support your answer. 

According to the version of our given lab, we used three metal substances and they were all different because they had varying densities of 6.31, 9, and 12 g/cm3.  These three metal objects observed were zinc, copper, and lead.
4. The density of glass ranges from 2.4 to 2.8 g/cm3. That of distilled water at 20 ◦C is approximately 1.0 g/mL. Compare your experimental results with these values. What errors might account for difference between your results and these accepted values?

Our density for the glass rod was 3.55 g/cm3 and the distilled water was 1.0 g/mL. The density of our distilled water was just on mark with the proximity given. Concerning the glass, one error that might account for the differences between results and the accepted values was that the volume might have been off slightly because when we were putting it in the water, the glass might have touched the sides of the cylinder or the glass might not have been fully submerged. 

5. Why is it necessary to indicate temperature when giving density values of liquids?

The density of a liquid is determined by the temperature. Liquids can have varying volumes when in different phases, and the temperature is the variable of that.
6. The table below lists the densities of several different substances. Using this table and your data, try to identify the following: 

a. 1st irregular object - Lead

b. 2nd irregular object - Copper

c. 3rd irregular object - Zinc

d. unknown liquid A - ethanol

e. unknown liquid B - ethylene glycol



















