Hydrogen Spectrum

Objective:

· To view a hydrogen light source with a spectroscope.

· To identify and measure the bright lines in the hydrogen spectrum

· To calculate frequency and energy of each color.

· To calculate the energy of each color using Balmer’s equation.

Data:

View the Hydrogen light source with the spectroscope.  Record the wavelength in m x 10-7 on the chart below.

Color of bright line
wavelength of bright line

Red


​​​​___________ x 10-7_m____________ 
Blue


​​​​_______________________________
Violet


​​​​_______________________________

Analysis:  Show your work for 1-4 for all colors!!
1.  Calculate the frequency, v, in sec-1, using the equation  C = Frequency *wavelength, where

 C = 2.998 x 108m/sec and    = the wavelength from the data above.

Color of bright line
frequency in sec-1 or 1/sec
Red


​​​​_______________________________ 

Blue


​​​​_______________________________
Violet


​​​​_______________________________

2. Calculate the energy in Joules of one photon of light of each color using  E = h * v, where E is energy in Joules, h is 6.626 x 10 –34 (Planck’s constant) and  v is the frequency  calculated in #1.

Color of bright line
energy in joules

Red


​​​​_______________________________ 

Blue


​​​​_______________________________

Violet


​​​​_______________________________
3. A mathematician named Balmer proposed the equation E = 2.18 x 10 –18 (1/22-1/n2) , n = 1, 2, 3, 4, etc. to calculate the energies in Joules for the colors of hydrogen.  Make the calculations below for the three colors observed in the hydrogen spectrum.

Color of bright line
value of n
energy in joules using Balmer equation

Red


n = 3

​​​​_______________________________

Blue


n = 4

​​​​_______________________________

Violet


n = 5

​​​​_______________________________

4. How accurate is the Balmer equation in predicting energies?  Compare % agreement with Balmer and calculated energies form calculation 2 which was calculated from observations made in the data.      (#3 - #2) x 100 = % Error

    #3

Color of bright line
% Error

Red


​​​​_______________________________ 

Blue


​​​​_______________________________

Violet


​​​​_______________________________

