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SUMMARY OF THE VIDEO

[bookmark: _GoBack]This video is an explanation of the Electromagnetic Spectrum. There are different electromagnetic waves with different wavelengths, λ. 
These waves are summarize in the table with their respective wavelengths;
	Electromagnetic wave
	Wavelength,λ (nm)

	Radio waves
	>1+108

	Macrowaves
	3*10 6 – 1*108

	Infrared waves
	7*10 2 – 3*10 6

	Visible Light
	4*10 2 - 7*10 2

	Ultraviolet
	1*10 1 – 4*10 2

	X-rays
	1*10 -3 -1*101

	Gamma rays
	1*10-3



Visible light which is the wave that human can see is a part of the electromagnetic spectrum with wavelength ranging between 4*10 2 nm and 7*10 2 nm. Visible light when passed through a prism it splits into different colours with red at one end about 620nm-750nm and violet at the other end at 380nm-450nm.  
These colours of visible light are show in the spectrum below;
[image: Full Visible Spectrum]


The video also reminds of the plack’s theory of quantum physics which states that the energy emitted/ absorbed by an electron is inversely proportional to the wavelength
That is 
Thus  or  where h is the plack’s constant, v is the frequency and c is the critical speed of light
In the experiment to show the visible light spectrum a white light beam is made to pass through a small slit before passing through a prism into a display object/ screen. When this is done different colors will be displayed in the screen according to their wavelengths.
The light bulb is replaced with an evacuated tube containing atoms of an element this is called atomic spectroscopy. In this experiment Na atoms were used and two yellow lines were observed in the display. This is the line spectrum. This is because when atoms are excited they will radiate some energy at a certain wavelength. This shows that energy is emitted in small discrete quantities and not over continuous range. These are called photons. 
Two types of spectra are known;
Absorption spectrum where a given wavelength of light is absorbed by the atom and only that wavelength is absorbed.
 Emission spectrum when an excited atom releases light of a given wavelength as they are relaxing.

YOU MUST SHOW ALL CALCULATIONS TO RECEIVE CREDIT FOR THEM! 
	GAS
	COLOR
	ENERGY
(E, eV)
	WAVELENGHT
(, nm)
	1/  (1/nm)

	

H2
	
Blue-green
Blue-green
Orange
Red

	
2.30
2.10
2.00

	
540
          580
          620
	
0.00185
0.00172
0.00161

	

Ne

	
Green
Yellow
Orange 
Red
	
2.25
2.14
2.04
1.90
	
550
580
605
650

	
0.00181
0.00172
0.00165
0.00154

	

Hg

	
Purple
Blue-Green
Yellow
Red
	
2.85
2.52
2.14
2.04
	
435 
490.
579
607
	
0.00300
0.00204
0.00173
0.00165



Calculations:

· Prepare a plot of energy vs. (1/wavelength) for Hg, H2 and Ne graph by using excel. 
· Calculate slope of the best fit line for each gas, show your calculations in your lab report sheet, computer calculated answer will not be accepted.
· Calculate the Planck’s constant for each gas by using the slope from each graph and following the example shown in the lab manual. 




Example calculation of slope from Hg graph:
X1 = 1.83 x 10-3  y1= 2.30 eV
X2 = 2.20 x 10-3  y2= 2.70 eV
Y2-Y1   =         2.70 eV– 2.30 eV                         =  1066.7eV nm
X2-X1     (2.20 x 10-3 nm-1) – (1.83 x 10-3 nm-1)

Unit conversions:
1067 eV nm  x  1.00 x 10-9 m  x  1.602 x 10-19 J  = 1.71 x 10-25 Jm
		       1nm		1 eV
h = slope/c = 1.71 x 10-25 Jm    = 5.70 x 10-34 Js
	           2.998 x 108 ms-1

Calculations and Excel Graphs (you can use as much space as needed):













For Neon
Gradient= change in Y- Change in X
Y2=2.11, X2=0.00170
Y1=1.98, X1=0.00160






						=1300eV nm-1
Conversion of units
1300 eV nm  x  1.00 x 10-9 m  x  1.602 x 10-19 J  = 2.0826 x 10-25 Jm
		       1nm		1 eV
h = slope/c = 2.0826 x 10-25 Jm    = 6.946631 x 10-34 Js
	           2.998 x 108 ms-1

For Hydrogen


=900 eV nm-1
900eV nm  x  1.00 x 10-9 m  x  1.602 x 10-19 J  = 1.4418 x 10-25 Jm
		       1nm		1 eV
h = slope/c = 1.4418 x 10-25 Jm    = 4.809206 x 10-34 J s
	           2.998 x 108 ms-1

For Mercury


=960eV nm-1
960 eV nm  x  1.00 x 10-9 m  x  1.602 x 10-19 J  = 1.53792 x 10-25 Jm
		       1nm		1 eV
h = slope/c = 1.53792 x 10-25 Jm    = 5.160805 x 10-34 J s
	           2.998 x 108 ms-1

DISCUSSION QUESTIONS

1. Show the calculation of Planck’s constant, mentioned in calculations #3 (in your book, page #61, printed version), including the unit conversion for mercury, hydrogen and neon. 
The equation states that “The energy of a photon, a massless particle of radiation, is proportional to its frequency (v)”. The proportionality constant, h, is the Plack’s constant.
E=hv
h=E/v
For neon
h = slope/c = 2.0826 x 10-25 Jm    = 6.946631 x 10-34 J.s
	           2.998 x 108 ms-1

For hydrogen
h = slope/c = 1.4418 x 10-25 Jm    = 4.809206 x 10-34 J.s
	           2.998 x 108 ms-1
For mercury
h = slope/c = 1.53792 x 10-25 Jm    = 5.160805 x 10-34 J.s
	           2.998 x 108 ms-1

2. Using Equations 1 and 2 from the introduction (page 57 in lab manual, printed version), derive the equation that will allow you to find Planck’s constant from your graph.
 
[image: «math xmlns=¨http://www.w3.org/1998/Math/MathML¨»«mi»E«/mi»«mo»=«/mo»«mfrac»«mrow»«mi»h«/mi»«mi»c«/mi»«/mrow»«mi»§#955;«/mi»«/mfrac»«/math»]                                          (1)
Where
c = velocity of light.
h = Planck’s constant.
λ = wavelength of light.
 
If V is the voltage applied across the bulb to begin to emit light (the knee voltage), then energy given to electrons crossing the junction is,
 
                                                           (2)
 
 
Equating (1) and (2), we get
           
                                                                        (3)
The knee voltage V can be measured with different values of wavelength of light (λ).
                                
                                                                          (4)
Now from equation (4), we see that the slope s of a graph of V on the vertical axis vs. 1/λ on the horizontal axis is
                                                                (5)
To determine Planck’s constant h, we take the slope s from our graph and calculate
 


3. Average all of the calculated values of Planck’s constants you obtained.  Calculate the percent error of this value compared to the accepted value of Planck’s constant. 

                   5.160805 x 10-34 J.s+4.809206 x 10-34 J.s+6.946631 x 10-34 J.s
3

1.691664*10-33   = 5.63888*10-34
          3






4. Compare the averaged value of Planck’s constant determined in discussion questions 3 to the accepted value of Plank’s constant. Did you obtain a value of Planck’s constant that was within 10% of the literature value? If not, explain why. Does averaging many experimental observations create a more accurate constant? Explain. 
No, the value is less than the actual value by more than 10%.
This is due to the environmental interference during the experiment thus some energy may be lost to the environment giving a different value
Averaging the values from different experiment increases the accuracy, when we use individual values varied which may be much higher or lower than the accepted value.
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