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The Engines of T‘%
Physical Properties

Dipole-Dipole Forces 5 Ve e m i 6-

The baseline attraction between polarized C-X bonds. N

van der Waals Forces = A =2
The secondary attraction scaling heavily with atomic WL s e WA
mass and molecular surface area. C e L 4

Crystal Lattice Packing . v —u | | |

The geometric lock. How spatial symmetry e |
dictates solid-state stability. | | =
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Boiling Point

Larger atomic radius = /

stronger van der Waals forces




TopAll
You’'ve Learned the Theory.

Let's Test Them Now.

Turn theory into marks with unlimited MCQs, smart analysis, and focused revision.

PracticeNow —) Atprep.topall.app

© Free Study Material, Videos & Infographics © Practice Unlimited MCQs for NEET & JEE

© Push Your Limits with Level-Based Challenges © Get Clear Explanations, Not Just Marks

© Climb the Leaderboard Among Fellow Aspirants © Track Your Performance Smarter




Shape dictates surface area interaction T‘%

Primary Isomer (High Surface Area) | Tertiary Isomer (Spherical Shape)
F H H F
H Br
| H H H |
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Stronger van der Waals forces — Higher Boiling Point Weaker van der Waals forces — Lower Boiling Point

Increased Branching — Spherical Shape — Lower Surface Area — Lower Boiling Point.
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 FEEN SR I= Liquid/Gas transitions depend
| . IIIII—IIIII on mass/polarity.
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The Tetris Model
para-isomer ortho/meta isomers

Melting Point

Solid transitions depend on symmetry. para-isomers
lock seamlessly into a dense crystal lattice.




Secondary Properties: Density & Solubility

Density scales strictly with Haloalkanes are heavier than water,
halogen atomic mass. but largely insoluble due to an
unfavorable energy balance.

Compound | Density (g/mL)

Energy
' Released
n'CgijBr 1 .335 Energy
Required
(Forming weak
n_CSH?| 1 .747 water-haloalkane bonds)

(Breaking strong
water-water H-bonds)

TopAll
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Watch for this trend overlap:

The para-isomer’s brilliant crystal packing symmetry |
ONLY affects the solid state (Melting Point). Exam HEE
questions often try to trick you into applying this &
symmetry logic to liquid-to-gas transitions.

Boiling points for ortho, meta, and para isomers are Sis
nearly identical. Do not apply solid-state packing logic ||
to boiling points.
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* Boiling Point increases with halogen mass and
decreases with carbon branching due to the
resulting changes in van der Waals surface area.

* Arene para-isomers exhibit exceptionally high
melting points due to highly symmetrical crystal
lattice packing, while their boiling points remain
largely identical to ortho and meta isomers.




What TopAll Pro Does Differently

You've Learned
the Theory.
Now Let s TestIt.

Reading notes gets you knowledge.
Practicing MCQs gets you marks.
That's exactly what TopAll Pro is built for.

Stuck? Snap it. Solve it. — Doubts Al
Photo — step-by-step solution in seconds, 24/7

Your Al Coach finds your blind spots
Concept-level weakness detection — not just chapter-level

4.5 Lakh+ questions. Never run out.
13x more content than any other prep app in India

Build your own test in 60 seconds
Pick a chapter, set difficulty — Al does the rest instantly.

Al Recommandation that helps you improve
Al Recommandation Analysis your Tests and tell you where
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Try TopAll Pro Now

you need to improve.

‘> Practice the moment you finish studying 4.5L+ 1.5L+ Al Powered

Jump in while the concept is still fresh in your head MCQs Students In-Depth Analysis




