UNIT 1: SOLUTIONS | SECTION 1.6 ot
COLLIGATIVE PROPERTIES &

DETERMINATION OF MOLAR MASS

Understanding how solute particle count drives physical property changes in solutions.




Conceptual Definition

ldentity Doesn’t Matter. Quantity Does.

-

The Definition

Properties of solutions that depend ONLY on the number of
solute particles relative to the total number of particles,
regardless of their chemical nature.
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The Etymology

From Latin: “co” (together) + “ligare” (to bind).

1.0 mol Urea

1.0 mol Sucrose

AT = 0.51 °C |

M= 24.4 atm

Different molecules.

Same physical change.
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The Micro-Mechanism

The Vapour Pressure Cascade A

Pure Solvent Solution

Non-volatile solute Reduced vapour
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Concept Strip

Step 1 NSt il Step 3

. 4 Step 4
Adding a non- B > Reduces fraction of 00s’e® > Fewer solvent A t4 > Vapour pressure
volatile solute ggﬁzﬁ covered by e molecules escape PP R drops

Recap Badge

ALL colligative properties stem from this fundamental lowering of vapour pressure.
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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




The Core Framework

The Colligative Property Matrix A

Relative Lowering of Vapour Pressure Elevation of Boiling Point

p1° - P
f = X9 ATb Kb

Depression of Freezing Point Osmotic Pressure

ATf Kf m =G =R=1

Formula Strip

m = molality C = molarity X, = mole fraction of solute p,® = vapour pressure of pure solvent



Mathematical Application

Flowchart Narrative

Reverse-Engineering the Unknown (M,) A

Measure Isolate Moles Calculate M,
.ﬁ Observe the macroscopic % Use the colligative formulas Since the physical mass of
change in the laboratory to calculate the @ the solute (w5) is known,
(e.g., ATy, ATy, or IT). concentration (m or C), — - divide mass by moles to
which reveals the number of find Molar Mass:
moles of solute (n,). My = wy / no.

Key-Takeaway Box

The Biomolecule Advantage

Osmotic pressure (IT) is uniquely measured at room temperature using molarity (C). This
makes it the safest and most accurate method for determining the molar mass of fragile
proteins and polymers that would degrade at high boiling temperatures.




Section Synthesis

The Macro-Micro Connection

Independent of
Chemical Identity
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Particle Count
(Moles of non-volatile
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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




