C. Y. Yeung (AL Chemistry)


F6 AL Chemistry (Tutorial 3)

Name: _________________
Class: ________ (   )

Date: __________

1.
Given that the wavelength of violet light is 450 nm, calculate:


(i)
its frequency,


(ii)
its energy per photon,


(iii)
its energy per mole of photons.

[ Given: c = 2.998 ( 1010 cm s-1, h = 6.626 ( 10-34 J s, Avogadro’s no. = 6.022 ( 1023 mol-1]

2.
The following frequencies (in 1014 s-1) are some of the lowest energy emission spectral 
lines of the Lyman series of the hydrogen atom:

2.466, 2.923, 3.083, 3.157, 3.197, 3.221, 3.237, 3.248


(Given: c = 2.998(1010 cm s-1, h = 6.626(10-34 J s, Avogadro’s no. = 6.022(1023 mol-1, 
convergence limit of the Lyman series = 3.29(1015 s-1)


(a)
Write the equation relating the wavelength and the frequency of a photon.


(b)
Write the equation that relates the wavelength of these spectral lines.


(c)
Calculate the ionization enthalpy of the hydrogen atom.

3.




(a)
Which of the transition gives a radiation of the shortest wavelength?


(b)
Which set of the transitions corresponds to the ultraviolet region of the line spectrum of atomic hydrogen?


(c)
Draw an arrow on the diagram clearly to show the transition corresponding to the ionization energy of atomic hydrogen in its most stable state.


(d)
If an electronic transitions of hydrogen atom have been observed between energy level n = 99 and n = 100, would you predict this transition to be of low energy or high energy? In which part of the electromagnetic spectrum would you observe this transition?

4.
The following frequencies (in 1014 s-1) are some of the lowest energy 
emission spectral 
lines of the Balmer series of the hydrogen atom:

4.568, 6.167, 6.907, 6.907, 7.309, 7.551, 7.709, 7.817, 7.894

(Given: c = 2.998 ( 1010 cm s-1, h = 6.626 ( 10-34 J s)


(a)
Calculate the wavelength and energy per photon of each of the above 
spectral lines.

	
	1
	2
	3
	4
	5
	6
	7
	8

	frequencies

(1014 s-1)
	4.568
	6.167
	6.907
	7.309
	7.551
	7.709
	7.817
	7.894

	wavelength

(nm)
	
	
	
	
	
	
	
	

	energy

(10-19 J)
	
	
	
	
	
	
	
	



(b)
Draw an energy level diagram to show how these spectral lines arise.


(c)
Based on the energies for the electronic transitions of the Balmer series, calculate the frequencies and wavelengths for the two lowest energy transitions of the Paschen series.

5.
Write a short essay to explain the origin of the atomic emission spectrum of hydrogen and state the special features of this emission spectrum.
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