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Atomic Spectra of Hydrogen
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v =Ry (1/n—1/n,*) or
v=Ryc(1/n?-1n) ——> Ry=109678 cm™
n= energy level or number level

ML@.’A\)A&—\MAQM\LJAU&AJJJJ.@J\BJJSQ\-L\JY‘L)L&@L}AUMM}

1- Lyman Series Olad Al
n=1,m=2,3,4,... i) § 5 dikaial) (& Glad Aludidic L ghad ok
2- Balmer Series el dldisia
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Example / In the Lyman series , calculate the wave length , wave
number and frequency for the lines n,=4,6,8 .

v =Ry (1/n* -1/ n? ) —— 109678 (1/1 -1/16) = 109250.2558 cm™
v=1/h,L=1/v =1/109250.2558 ——> 1 =9115x10"cm
c=hAv ——> v=c/h——> 3x10%*/9115x 10° =

N <no Laila s 42adke

Example / In the emission line spectra of hydrogen atom, how many lines can be
accounted for by all possible electron transition between five lowest energy levels
within the atom ?

A-4 B-5 C-10 D- 20
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Example / Number of spectral lines in Balmer series when an electron return from
7" orbital to 1% orbital of hydrogen atom are :

A-5 B-6 C- 21 D- 15
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Solution / Balmer seriesn;=2and n, =7

Number of spectral lines=n,=n; =7-2=5
Homework

Q/ Use the following diagram to assist in answering ?

a) Which part of the electromagnetic spectrum (UV, visible or IR) is the Lyman
series found in?

b) Which of the lines in the Lyman series has the lowest energy of light? Explain
your answer.

Slilal = 381 9o g d8Ua S8l Lgy ladd Al 3 Ja shadll (4,

Use the following diagram to assist in answering
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Balmer g
E series =
= =
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series
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Q/ The Balmer series in the hydrogen emission spectrum is in the visible range and has four
distinct lines: red, green, blue, and violet. According to the Rydberg equation, the red line in the
Balmer series is predicted to have transition energy of : A) 182 kJ/mol B) 219 kJ/mol
C) 292 kJ/mol D) 1312 kJ/mol .
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Matter and Waves
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Q/ Calculate the wave length associated with an electron travelling at one tenth the
speed of light ?

Solution/ A=h/mec = 6.626x10%" /9.1x 103 x03x10%
A=2.42x10°cm
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A=h/p , ni=2nr=nh/p——>nh/p =nh/mv=2nr
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Q/ Calculate the wave length of an electron moving with a velocity 2.5 x 10 "m.s™?
m,c,h A0 Ladat o8
A=h/mc =6.63x10%*/9.11x10% x 2.5 x 10’
A= 0.2911x10"m
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1/A= R (1./n,2 — 1./n,2)
A= c/v ) C— AX Vv

1- What is the value of the wavelength and what is the name of the chain when the electron in the
hydrogen atom returns from the third to the second level ?
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2- What is the value of the frequency when electron return to the hydrogen atom from the third
level in the Lyman chain?
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