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PURPOSE To provide students with an understanding of the basic concepts involved in IR 

       spectrophotometry.

MATERIALS
2 tuning forks of the same frequency

1 tuning fork of a different frequency

1 ball and stick model of H20 using springs

INTRODUCTION
IR spectrophotometry is based on the principle that bonds between atoms absorb energy, and that different types of bonds absorb different amounts of energy.

The idea of objects absorbing energy is fairly easy for students to handle.  If you add heat to water the water absorbs the energy.  It gets hot.

We have to go beyond this simplistic notion and look at what happens to molecules when energy is added to them.  This activity will use real world examples to explain how bonds absorb energy and, more importantly, why they absorb only certain amounts of energy.


Amounts of Energy
This activity is divided into three discussion topics.  Each topic outlines a common way in which objects absorb energy.  By understanding the concept of Resonance, IR will be more easily explained.

DISCUSSION TOPIC #1 -  Resonance in Cars

At some point in time, everyone has either owned or ridden in an old "rattle trap" of a car. These cars have personalities all their own.  For example, you are sitting at a red light.  The light turns green.  You start to accelerate.   At  20 mph  the  dash  starts  to  vibrate and stops when you reach 25 mph.   At  35 mph  the tail pipe begins to vibrate and stops when you reach 40 mph.  At 55 mph the steering wheel begins to shudder and stops at 57 mph.

DISCUSSION TOPIC #2 -  Is it live or is it Memorex®?

Everyone has probably seen the singer on the Memorex® commercial shatter a glass with her voice.

Questions
 1.What is the singer doing to break the glass? 

 2.Why does the glass break at only a specific note?

DISCUSSION TOPIC #3 -  Tuning Forks

NOTE:  This can be done as a demo or a student activity.  The kids love playing with tuning forks.

Set up two tuning forks of the same frequency.  For best results, attach them to sounding boxes.  (You can ask your physics teacher for help).  Strike one of the tuning forks.  After a short time the other one should start to vibrate.  Replace one of the tuning forks with one of a different frequency.  Strike one of the tuning forks.  Nothing should happen.  To show students that the tuning fork is actually vibrating, strike it and touch it to the surface of a beaker of water.

Questions
1.What is causing the second tuning fork to vibrate? 

2.How is the energy transferred from one tuning fork to the other? 

3.Why didn't the third tuning fork vibrate? 

4.What is Resonance?

DISCUSSION TOPIC #4 -  Resonance in Water

Molecules can also resonate.  They absorb specific amount of energy and vibrate.  The vibration, however, is not as easily detected as it is with tuning forks.  The resonance vibrations of molecules are on an atomic level.  The added energy causes the atoms in the molecules to vibrate.

Example, water molecules:

In the spring model, as energy is added the atoms can be made to vibrate.

*You can talk about the different types of vibration if you wish.
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The bonds in the molecules determine the resonance vibration of a molecule.  Different types of bonds will absorb different amounts of energy.  Therefore, each bond will resonate when the correct energy is applied.

DISCUSSION TOPIC #5 - Spectrophotometers

There are four basic parts to spectrophotometer.

Energy Source
Produces different amounts of energy.  Usually in the form of light (visible, IR, uv)     E = hv.

Sample
The energy is passed through a sample of material.  Most types of energy pass through the sample.  Specific energies are absorbed by the sample and cause it to resonate (vibrate).

Detector
Measures which types of energies pass through the sample and which are absorbed.

Recorder

Makes a record of the absorbed energies that is called a spectrum.
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