NAME:  _______________________________________


DUE DATE:  _________________
UTILIZING A QUANTITATIVE ANALYSIS SPECTROSCOPE TO COMPARE 
CHEMICAL COMPOSITION AND THE SPECTRUM
BACKGROUND INFORMATION:  


Scientists can learn about stars and other bodies in space by studying the spectrum, or component colors, of the light the objects give off.  When substances (gases) are heated, they give off light of different colors.  A spectroscope is a device that breaks light into component colors. By using a spectroscope to examine the light an object gives off, the chemical composition of the substance can be determined.

MATERIALS:

Spectroscopes

various gas tubes

power source
OBJECTIVES & HYPOTHESIS:
OBJECTIVES - 

1.) In this investigation, you will use a spectroscope to compare and contrast the spectra of several different substances.

2.) Students will then determine the chemical composition of an unknown sample based on the spectra it emits.

3.) 

HYPOTHESIS – 

After completing Procedure 1-2, create an IF, THEN, BECAUSE hypothesis about how astronomers learn about distant stars using a spectroscope. 

PROCEDURE:

1.) Using your spectroscope and guidance from your teacher, look at the fluorescent light bulb in the classroom.
2.) Using colored pencils, draw the spectral lines produced in the spectroscope in the space below.  Be sure to have correct spacing.
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INFORMATION:
1.) Repeating the procedures from above, draw the spectral lines produced using different gas filled tubes in the spaces below.
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Spectrum of __________________________________
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Spectrum of __________________________________
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Spectrum of __________________________________
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Spectrum of Unknown Sample   -    Sample is ____________________________________
2.) Compare and contrast two different spectral samples.

__________________________________________________________________________________________
__________________________________________________________________________________________
3.) In the spaces provided, draw what you see when wattages are changed.





25-watt






60-watt





40-watt






100-watt

4.) Using the 100-watt bulb, draw what you see when the bulb is close to you versus farther away.




CLOSE







FAR

CONCLUSION:
1.) How do the light samples resemble stars?

__________________________________________________________________________________________
__________________________________________________________________________________________
2.) Spectral lines are often called the “fingerprints” of the elements.  Why do you think this is so?

__________________________________________________________________________________________
__________________________________________________________________________________________
3.) Observing the spectra of light from 25-watt, 40-watt, 60-watt, and 100-watt bulbs.  How do the spectra differ?  How can scientists determine the temperature of a distant star by using a spectroscope?

__________________________________________________________________________________________
__________________________________________________________________________________________
4.) What changes did you notice when the light was moved closer, then farther away?  
__________________________________________________________________________________________
__________________________________________________________________________________________

5.) How can scientists determine if a distant star is coming toward earth or going away from it?

__________________________________________________________________________________________
__________________________________________________________________________________________

6.) In the diagram below, the spectral lines of hydrogen gas from three galaxies, A, B,and C,are compared to the spectral lines of hydrogen gas observed in a laboratory.


What is the best inference that can be made concerning the movement of galaxies A, B, and C?

A. Galaxy A is moving away from Earth, but galaxies B and C are moving toward Earth. 

B. Galaxy B is moving away from Earth, but galaxies A and C are moving toward Earth. 

C. Galaxies A, B, and C are all moving toward Earth. 

D. Galaxies A, B,and C are all moving away from Earth. 

