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“The atom is mostly

empty space with a tiny,
positively charged nucleus

at the centre.”

1. ALPHA SCATTERING EXPERIMENT
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OBSERVATIONS

* Most of the a-particles passed straight.
% Some were deflected through small angles.

% Very few were deflected through large
angles.

* Very few rebounded back.

2 CONCLUSION

v/ Atom is mostly empty space.

v" Positive charge and mass are concentrated
in a very small volume called nucleus.

v/ Electrons revolve around the nucleus.

ATOMS

STRUCTURE, MODELS & SPECTRA
3.

BOHR'S MODEL

2. RUTHERFORD MODEL
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\\ P the angular momentum of electron is 27

N P uantized. ) )
T q Where,
FEATURES muor = Zl_{l (n=1,238,...) m = mass of electron
/4 v

v/ Atom has a small, dense, positively
charged nucleus.

v/ Electrons revolve around it in

circular paths. another.
v Size of nucleus is ~10 " mand  ______ o E
~2
atom is ~107" m
N> hv
¥ LIMITATION } —
As per classical physics, revolving |+ T S E
electron (accelerated charge) should _
radiate energy and spiral into nucleus. | hv=E, — E, = AE
’ —_— o — -

Hence atom should be unstable.

But in reality, atom is stable. (Photon energy =

Energy gap)

2
_ n’a, ey 13.6Z v e AE = E, — E, = hv
Iy — B ’_2_8' ln—_vl
Z n n
Where,

Where, Where,

. here, . F, = energy of higher orbit
a, = 0.529 A= n = orbit number ™" = 2.18 x 10" ms" 3

Bohr radius o IX, = energy of lower orbit
Z = atomic number (velocity in first orbit

Z = atomic number hv = energy of photon emitted

For Hydrogen (Z = 1) :
r. = niag

1

(r x n?) n

F |
Series Name o Region Color Formula Energy (E)
(ny) = 1 .
1 ) P 1 - = T 10 T E= ( o i >V
Lyman Series 1 Ultraviolet - X e (_l T onl ) A n.f n% n= 4) = — 085,
(ng = 2,3,4,...) n=3 —1.51 eV
1 _porf} = Where, - ¢ -3.40 eV
Balmer Series 2 vsle M > - 5% (% - ) - 2 RN
3 (n, =3,4,85,...) A = wavelength of spectral line
1 _ 1 - ’ nt — E approaches 0
Paschen Series 3 Infrared -I aecr 4 (3"7 = ng) < ¥momic b nl — FE becomes
(ny =4,6,.6....) n, = lower energy level more negative
1 R s | 1 O
Brackett Series -4 Infrared -l A _ (-a-‘ = n;) Ny = higher energy level (n3i> ;)
{gs 5, Crilgn = Rydberg constant = 1.097 x V" m* Energy "ulred 0 tahe
1 _ p2? ( ] 1 1 electron from n = 1
Pfund Series 5 Infrared -I A ’ 5 nd ) (for hydrogen) ton=o (E=0)is
(ny =6,7,8,...) ¢ Yy 13.6 eV,
: This formula is valid for all spectral lines n=1 - v
ne=n; +1, ny +2, n; +3,... (Higher level), n,; > n, of hydrogen and hydrogen-like atoms.

14. IMPORTANT GRAPHS

e Negative sign shows that electron
is in a bound state,

E ox — —

2

of hydrogen atom)
( or absorbed)

Z
(v x —
n

e F, > E, — absorption

e I, < E, = emission

~ 15. KEY FORMULAS SUMMARY

(i) Energy vs Orbit Number (n) (ii) Hydrogen Line Spectrum B i T nh *
E (eV) Wavelength (nm) —» n‘azn
4 n e Radiusof nthorbit : 7, = —. >
L iy —— 2
I Ll e Energy of nth orbit : F, = 13'6-.;1: eV
-3.4 _— n* *
Balmer L . . '
1 o | 1
* Rydberg formula : = RZ* ( = - 1)
(IR) * lonisation energy (H) : 13.6 eV w
* As n increases, energy increases 100 400 700 1200 2000 s Veloahy TR @, - Z i *
» . JEeay

(becomes less negative).

e Asn — oo, £ — (.

n

Bohr radius : ag = 0.529 A

|

17. KEY POINTS (REMEMBER)

0 Electrons revolve around nucleus in certain
permitted circular orbits (stationary states)

e Radiation is emitted or absorbed only
when electron jumps from one orbit to

"Energy is quantized.

> '}

i s</\>

Radiation s emitted or
absorbed only durmg
transitions.”

4. ANGULAR MOMENTUM

QUANTIZATION

Electrons can exist only in those
orbits for which

velocity of electron

r = radius of orbit
n = orbit number (1, 2,3, ...)
h = Planck's constant
(higher)
IMPORTANT :
* n=1 — K shell
Sower) * n=2 — L shell
\ * n=3 — M shell
| * n=4 — N shell
. | ... and so on

Minimum energy required to
remove electron from ground

state (n = 1) to infinity (n = co).

Energy required to take
electron from lower level
(n,) to higher level (n,).

E =136 Z° eV
AE=E,, - E,,

For Hydrogen (Z = 1):
E =13.6 eV
AE > 0 (energy absorbed)
IE decreases as n increases.

16. EXAM FOCUS (HIGH WEIGHTAGE)

Rutherford's scattering experiment (observations

+ conclusions)

Bohr model postulates & quantization condition
Radius, energy, velocity of electron (formulas)
Energy transition & spectral series

Rydberg formula (most important for numericals)
lonisation energy & excitation energy

Energy level diagram & graphs

v/ Atom is mostly empty space.
v Positive charge is concentrated in nucleus.

v/ Electrons exist in fixed energy levels.

v/ Electron does not radiate energy in these levels.
v/ Radiation is emitted/absorbed only during transitions.
v’ Energy levels are quantized (not continuous).

v/ Bohr model applies only to hydrogen and hydrogen-like atoms.

v’ Spectral lines are discrete due to quantized energy levels.

Keep
Learning!




