Structure of Atom: one-page cheat sheet

NEET Chemistry - Unit 2 - Physical Chemistry
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1- Particles & rays

Cathode  electrons; e/m = 1.76 x 10" C kg~ ' — same for every

rays gas and electrode

Canalrays positive ions; e/m depends on the gas (highest for H+ =
proton)

Constants e = 1.602 x 107 C (Millikan); m. = 9.109 x 103! kg

Neutron Chadwick 1932: {Be + 3He — £>C + in
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2 - Radiation & Planck
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c=UA, U= -

> =

c

h
E—=hv="5_hes, h=6626x10%Js
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orderof E  Radio < Microwave < IR < Visible < UV < X-ray <7y

nphotons E = nhv; one mole of photons: N4 he/ A
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3 - Photoelectric effect

he

hv = hig + KBuax = Wo + me?, =5

Wo

KE of rises with frequency v (needs v > 14); not with intensity
electrons

Numberof proportional to intensity (brightness)

electrons

Trap - More intensity = more electrons per second, same KE and
stopping potential.
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4 -Bohr model (H, He ", Li?*, Be3" only)

_nh
mevT = o
2 2 2
e 220 By =136 v = _218x 1082 5
Z n? n?
1 1 1
~ —RyZ? (—2 — —2> , Ry =1.097x10"m™!
A ni ns
Series n1 Region
Lyman 1 uv
Balmer 2 Visible (n2 = 3 to 6)
Paschen 3 Near IR
Brackett 4 IR
Pfund 5 Far IR
. n(n —1)
Total lines T from level n
no —ny)(ng —ng +1
Lines ( )( ) between 19 and ny
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Hydrogen energy levels

-0.38
-0.54
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Lyman - UV

Energies in eV, levels not to scale. Arrows show emission.

Six traps to remember

1. Cathode-ray e/m is fixed; canal-ray e/m changes with the gas.

2. Intensity changes the number of photoelectrons, frequency
changes their KE.

3. Bohr formulas work only for one-electron species.

full notes, PYQs, flashcards, mock tests

ScoreChem

by CSJ Sir

Weightage: 1-2 questions - 4-8 marks

r
5 - Matter waves & uncertainty

h h h
mv vV2mKE N V2mqV
Am-ApZi, Aw~Av2L
4 4™m

T
Trap - “Velocity known to 2%" means Av = v X 100’ not v itself.
.
r

6 - Quantum numbers

Number Values Tells you
n 1,23.. shell, size, energy
l Oton —1 shape (0s,1p,2d,3f)
mi —1..0.. -+l orientation; 2! + 1 orbitals
mg —0—%, —% spin
capacity  subshell 2(2] + 1) electrons; shell 2n?
h
Orbital I(l+1) — (zerofors)
angular 27
momentum
spin-only = y/n(n + 2) BM, n = unpaired electrons
moment
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7 - Filling rules

Aufbau fill by increasing (n + 1); same (n + 1) > lower n first

Pauli no two electrons share all four quantum numbers; max
2 per orbital, opposite spins

Hund fill degenerate orbitals singly, parallel spins, before

pairing
Trap - One-electron species (H, He™): energy depends on n only, so

3s = 3p = 3d.In many-electron atoms it follows (n + 1).
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8 - Nodes

Total
n—1

Radial Angular

n—1-1 l

Example3p n = 3, [ = 1 - radial = 1, angular = 1, total = 2
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9 - Extra stability

cr(z=24) [Ar] 3d®4s! (not 3d* 4s2)

cu(z=29) [Ar] 3d'04s! (not 3d° 4s2)

Why symmetry and maximum exchange energy
-1 5 x4

Exchanges nin ) _ X2 10

ind® 2 2
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Seen in NEET 2025

Ratio of wavelengths absorbed by H for 2 — 3 and 4 — 6:

Mg 54 1
X2 -3 5/36 4

4. For “z% accuracy”, use Av = v z/100.
5.Radial nodes = n — [ — 1, angular = [, total = n — 1.
6. Cr and Cu are exceptions: half- or fully-filled d wins.
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