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Explanation of the electromagnetic spectrum and the atomic spectrum of hydrogen
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ILafn electron jumps from higher energy level to a lower energy level, then it radiates energy. According to the Bohr
atomic model, this radiated energy Is AE = hf. Trlig radiation is atomic spectrum.

It can be seen from experimentation that different elements have different spectral energy, i.e. as the wavelength
and frequency of the spectra are different; $c
orbital destination of electron.
LymeyBaIme?d other scientists discovered different se at different times and expressed them using
different formulds. But at present, a single easy equation is used to express the wave number or wavelength of
different atomic spectrum. It is to be noted that, if for a Balmer series the valuegﬁb&lre 3,4,5 6t the

This differ mainly depends upon the change of

ectgum are respectively expressed by Hg Mg, , Hs ’ <

S—1_nR (L _ L) 2 “*
V=37~ an n%lz @"

Here, v = the number of waves per unit length; A =\wavelength of’speg
atom, Ry = 109678cm™1, z = Atomic number of elemeg

—

; Ry = Rydberg constggt for Hydrogen
erfergy shell; ng = higher energy shell.
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Explanation of the electromagnetic spectrum and the atomic spectrum of hydrogen
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Explanation of the electromagnetic spectrum and the atomic spectrum of hydrogen
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Explanation of the electromagnetic spectrum and the atomic spectrum of hydrogen
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Explanation of the electromagnetic spectrum and the atomic spectrum of hydrogen
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Poll Question-1
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‘@ then what is the number of wave?
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» If the wavelength of the w
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Spectral regions

* 0 o
Name of series n. n, Region of radiation
Lymen Series \/A/ 1 2,3,4, ... —> Ultraviolet region
Balmer Series\/ @ 3,4, 5, .... ——p- y Nisible region
Paschen Series \/’ 3 4,5,6, ... <> Infrared region
Brackett Series / ; 4 56,7, ... —> Infrared region
|Pfund Series / 5 6,7,8,.... | —*Infrared region
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Visible light and spectrum
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Wavelength of different types of electromagnetic | The wavelength of different colors in the

radiation visible light are as follows

Cosmic ray: < 0.0005 A yf0|et<- 380 — 424 )m —
4

Gamma ray ( y-ray) : < 0.005- 1.5 A /m/digo 425 — 450 nm =~

X-ray : < 0.1 - 100 A e 451 - 500 nm =

Ultraviolet ray (UV) : < 3800 A feer,: 501~ 575nm  —
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Visible light : 3800 A - 7000 A ~)eKI9y 576 — 590 nm  —
Infrared (IR) > 7000 A \C{zyge ‘591 — 647 nm =~
Radio and television wave length: > 2.2 x 108 A \u(ed - 648 — 700 nm e
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Poll Question- 2

> If electron jumps from Lymen series to 5™ shell which of the following are the values
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of nL and nH? “J L
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(b)nL = 2andnH = 5 \B\S<

¢ \X\W
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(c)nL = 5andnH = 1 SL\D

(d)nL = 2and nH = 2 \,J%TSS\'
<
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Mathematical problem
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d What would be the wavelength and color of the spectral line created when electron goes

fro heII to 2" shell of a hydrogen atom’? [BUET 06-07, 14-15]
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Mathematical problem
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@What is theﬁam mum wave humbebfoém7
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D, x> Emox 5 M= 2%
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Concept




\/\A\(/\/"“’“’“"/ _
Z:ﬂ_ ﬂ)_:% %ma?bagm?ﬂ
Y\H:?f‘f\ = \
Y) ::YIL-\-\
S\ — oL -
7= = Ra (35 - n)?
1 .
V- \Q%¥X\§3 («g&—“}_ﬁ/ () _ 53> %%S’%QP
-~ 7\--%’ = |° @}S'xlvdc’w
R






~ W %/
(Y <) ng =)

= DYOTFIERY T

A Loy SE AL \ N

=

L€, NP
< éEw\a\*
N~ 6’“\*9
~\ B__ 2
* - Z
5;3{ :‘?\«&Y\f Y\Q\/X__ )u
7))\ — \
_‘_/&m’fx \b) L - X
=4 9 GIP »rm



Element identification using line spectra
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Use of UVzRay detection in counterfeit money / passport
4\ e . e

. Special chemical substance nanied Joptical sensor phosphor is used as

s

excited state and the absorbed energy is radiated ‘aS visible light of definite frequency.

As the radiation is with color so it is calledﬁ“luorescencg) Depending on this principle

UV ray is used to detect fake note/passport. - L‘\gﬁyw’uyj absavb b2
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Poll question -3
e @ o

» What is used for detection in counterfeit money / passport:
(a) Phosphor

(b) IR
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Medical use of IR rays & Principles of MRI examination in diagnosis
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Metal ion detection with the help of flame test
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Flame Test Identification Kev

Metal Atom Flame Color

Lithium —> Red (deep)
o Strontium — Red/Orange
A alcium — Orange

: ium Yellow (bright)
eﬁ

\/Ruri/llm ’P Yellow/Green
v Copper —2 Green/Blue
v~ Lead ——>  Blue (light)

v Potassium —  Violet (light)
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Use of acid in metal ion detection with flame test
ll o0 o
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Poll Question -4

» Which acid is used in flame test?
(a) HCI
(b) HNO3

(c) H2CO3
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