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DENSITY LAB INSTRUCTIONS





Introduction

In this lab, you will explore the concept of density by taking measurements of various regular and irregular objects. You will be using graduated cylinders to measure the change in volume (milliliters) that is caused by adding an object to a sample of water.

Density is “a ratio of the mass to volume of an object” and is expressed in the common unit of grams/cm3. Density values are specific to the material and do not vary (for that material) even if its mass or volume changes. The ratio will still be the same.
Materials

· 100 ml Graduated Cylinders (one per group) 

· 18 different objects
Procedure

Several objects are located at each station. It is your job to measure the mass of the each of the objects using the electronic balance, and to determine its volume by using the graduated cylinder. Before doing this, make sure the object you are measuring is COMPLETELY DRY! (Use paper towels to dry them off!).  So, at each station:
1. Dry the objects.

2. Find each object’s mass by using the electronic balance.

a. Place the object on the electronic balance.

b. Record the mass in the Data table.

3. Find each object’s volume by using the graduated cylinder.

a. Record the initial water level in the graduated cylinder; you should record three significant digits!
b. Hold the graduated cylinder at a slight angle so that the object slides down the side of the cylinder rather than just dropping to the bottom of it.  

c. Record the final water level in the graduated cylinder.

d. Determine the difference between the two water level values. This is the volume of the object.

e. Record the volume, again to three significant digits.
4. Compute the density of each object.
WARNING: There should be a small piece of sponge in the bottom of your cylinder.  Even so, slide the objects as slowly as possible down the side of the graduated cylinder.  If it hits the bottom too hard, it will crack the cylinder.  Slide pointy objects in with the point UP, not down.  Crack one cylinder, and your group’s lab is now for half credit.  Crack the replacement cylinder, and your group gets a zero on the lab.  
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DENSITY LAB DATA





	Station
	ID
	Description of Object
	Mass

(g)
	Initial Water Level

(mL)
	Final Water Level

(mL)
	Difference in Water Levels  = Volume (mL)
	Density (g/mL)

	1
	A
	Grey cylinder
	
	
	
	
	

	
	B
	Gold cylinder with hooks
	
	
	
	
	

	
	C
	Plastic pipe
	
	
	
	
	

	2
	D
	Grey cylinder
	
	
	
	
	

	
	E
	Brown cylinder
	
	
	
	
	

	
	F
	Long grey cylinder
	
	
	
	
	

	3
	G
	Plastic cylinder
	
	
	
	
	

	
	H
	Brown pipe
	
	
	
	
	

	
	I
	Threaded fastener
	
	
	
	
	

	4
	J
	Gold cylinder
	
	
	
	
	

	
	K
	Grey cylinder with hook
	
	
	
	
	

	
	L
	4 wood screws (use all 4 together)
	
	
	
	
	

	5
	M
	Large grey cylinder with hook
	
	
	
	
	

	
	N
	Small grey cylinder with hook
	
	
	
	
	

	
	O
	Hex-head bolt
	
	
	
	
	

	6
	P
	Plastic cylinder
	
	
	
	
	

	
	Q
	Brown cylinder
	
	
	
	
	

	
	R
	Grey cylinder with hook 
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Name:  ______________________________ Block: __
DENSITY LAB ANALYSIS





1. Assuming you did everything as carefully and correctly as possible, list three possible sources of error that could still have occurred in this lab.

a.
b.

c.
2. Does the water level change by a submerged object depend on its mass or its volume? Explain.
3.  Based on your density measurements, divide the objects into groups that you think could be made of the same material.  Use the letter code (A, B, … R) to identify each object and write its density next to the letter.  For example, if you think that Grey Cylinder (D) and the 4 Wood Screws (L) are made of the same material, list them with their densities in the same column.
	Material 1
	Material 2
	Material 3
	Material 4
	Material 5
	Material 6
	Material 7
	Material 8

	
	
	
	
	
	
	
	


4. Which two or three of your density measurements do you think had the most potential for error?  Why?
5. Pretend that you are living in ancient Greece during the time of Archimedes. The king has commissioned a new crown to be made of pure gold. The king is worried that the goldsmith may have cheated him by replacing some of the gold with less-precious metals. Describe a way to tell, without damaging the crown, whether the king was cheated. 
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