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OBJECTIVES  

· To measure the mass and volume of a various samples

· To determine the density of copper

· To make inferences based on collected data

MATERIALS


Graduated cylinder


Triple-beam balance


Copper sample



Container of pennies


Calculator





PROCEDURE

1. Obtain a graduated cylinder, triple-beam balance and copper sample.  Find the volume and mass of the sample and determine its density.  Record your data in table 1

2. Obtain a container of pennies.  Arrange the pennies in order, starting with the oldest penny and ending with the youngest penny.

3. Determine the mass of each penny and record your results in table 2.

4. Examine your mass data.

What observation can you make about the relationship between mass and the year each penny was minted?

5. Using the density of copper you determined in step 1 and the mass you measured in step 4, determine the volume of each penny and record your results in table 2.  

What must you assume in order to calculate the density of these pennies?

6. Examine your calculations.    

Since each penny is the same size and shape, what should be true about the volume of each penny?

What is wrong with your volume data?

7. An inference is a conclusion based on an observation.  

Make an inference explaining why the pennies might show the pattern you have observed. This does NOT necessarily have to be RIGHT!!!

8. Your instructor will perform a series of demonstrations.  
Write an inference below after you observe the demonstrations explaining the pattern you saw in the penny data.

9.  For homework:

As a conclusion to this lab, you will need to do internet research.  To complete this lab, you will need to turn in 2 paragraphs.  The content of each paragraph should be:

1. Conduct a search to determine the cause of the pattern you observed in your mass measurements.

2. Pose a question that has arisen from your investigation of the pennies.  Research the answer and explain what information you have discovered about your question.  

List any websites used to gather this information.  If it doesn’t sound like your writing, I will be checking for plagiarism.  Please be sure everything is explained in YOUR WORDS, not just “reworded”.

TABLE 1.

	Mass of copper sample (g)
	

	Volume of copper sample (ml)
	

	Density of copper sample (g/ml)
	


TABLE 2.

	Year of Penny
	Mass (g)
	Density (g/cm3)
	Volume (cm3)

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


TEACHER’S NOTES

PURPOSE

Density can be a difficult concept for students to grasp.  Our students usually come to the high school with a basic understanding of density but many need to be reminded of the lab techniques they used to measure density.  

OVERVIEW OF CONTENT

This lab will help reorient students to making mass and volume measurements, calculating density, and making observations and inferences.

ESTIMATED TIME COMMITMENT

The lab should take one class period (40 minutes).  The homework (post-lab) should take approximately one-half hour and requires internet access.

ACTIVITIES AND PROCEDURES

1. Introduction

To introduce this lab, review the proper measuring techniques using a graduated cylinder and triple-beam balance.  Point out the density formula on the Earth Science Reference Tables.  Remind students of the proper units for each measurement being taken.

As an introduction to the penny lab, have students brainstorm about the similarities and differences between each penny.  The similarities may include: color, size, shape, volume, etc.  The differences may include: year the penny was minted, tarnish, color, etc.  We will be listing pennies based on the year they were minted.

2. Students will determine the density of copper using a copper sample.  This sample should be approximately 25 grams to have a measurable volume using our graduated cylinders.  Use plastic graduated cylinders to avoid breaking expensive glass cylinders.

3. Students should measure the mass of each penny and record their data.  They should see a change in their mass data starting in 1982.  

4. Using the mass and density data, they should determine the volume of each penny.  There should be a noticeable problem with these results that the students should discover and record their observations.  Students should try and draw an inference based on this observation.  Why are they seeing a change in the mass of the same size penny in 1982?

5. Teacher Demonstrations

In order to help students gain ideas as to why the pennies might change mass in 1982, do the following demonstrations discussing the outcome of the demonstration but not the reason why it happens.

· Sound:  drop a pre-1982 penny, listen to the sound; then drop a post-1982 penny and listen.  Students can write down their observations  The pre-1982 penny will have a ring to it.

· Core:  Use a metal file or metal cutters to slice through a pre and post - 1982 penny.  Put these in labeled bags and pass around.  The core of the post-1982 penny will look silver colored due to the zinc.

· Dissolution:  File down a second set of pre and post -1982 pennies.  Drop the pre and post- 1982 pennies into a beaker of hydrochloric acid.  The core of the post – 1982 pennies will dissolve. Pass around the pre and post -1982 pennies in labeled plastic bags

6. Closure

Students should hand in their labs before leaving so they cannot change their inferences after they do research.  For homework, students should do internet research as to why the pennies change mass in 1982.  Give credit for work in their own words that explain the change in the prices of copper and the addition of more zinc specifically.   Students should include their reference websites as directed in the lab.

MATERIALS


Students:  
Triple-beam balance


Graduated Cylinder




25gram sample of Copper

Container of pennies (pre and post 1982)




Graph paper



Calculators


Teacher:
Hydrochloric acid


Metal file or metal cutters




Beakers



Plastic bags and markers

NEW YORK STATE STANDARDS

· Standard 1: Analysis, Inquiry, and Design: Mathematical Analysis; Key Idea 1: Abstraction and symbolic representation are used to communicate mathematically (ex. Use density in context.)

· Standard 2: Information Systems; Key Idea 1: Information technology is used to retrieve, process and communicate information as a tool to enhance learning (ex. Use electronic references to obtain information to support a laboratory conclusion.)

· Standard 4; Key Idea 3; Performance Indicator 3.1: Explain the properties of materials in terms of the arrangement and properties of the atoms that compose them; Major Understandings 3.1a: Chemical composition and physical properties determine how minerals are used by humans. 
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