
Weird Chemist DPP-9 Solutions

DPP–9 [Osmotic Pressure] – SOLUTIONS
Chapter: Solution

“Jab padhna mushkil lagta hai, tab yaad rakho — ghar par koi tum par bharosa karke baitha
hai”

TYPE–1 : Conceptual / Theory of Osmosis

Solution 1

Explanation

Colligative properties depend only on the number of solute particles, not on their na-
ture, mass, or structure. These include vapor pressure lowering, boiling point elevation,
freezing point depression, and osmotic pressure.

Approach

Like counting votes in an election: It doesn’t matter who the voters are (their
identity), what matters is how many voters show up. Similarly, colligative properties
only care about the count of particles.
Key principle: Colligative properties ∝ number of solute particles
The options breakdown:

• (A) Arrangement - doesn’t matter (non-colligative)

• (B) Total molecules of solute AND solvent - wrong, only solute matters

• (C) Number of solute molecules - CORRECT!

• (D) Mass of solute - doesn’t matter directly

Answer

(C) number of molecules of solute in solution

Solution 2

Explanation

When a plant cell (sugar beet) is placed in concentrated NaCl solution, the external
solution has higher solute concentration (hypertonic). Water moves from inside the
cell (lower concentration) to outside (higher concentration), causing the cell to shrink
(plasmolysis).
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Weird Chemist DPP-9 Solutions

Approach

Like a sponge in salt water: If you put a wet sponge in very salty water, the sponge
loses its water and shrinks. The salt ”pulls” water out.
Osmosis rule: Water flows from dilute solution (inside beet cell) to concentrated solu-
tion (NaCl solution outside).
Result: Sugar beet cells lose water → plasmolysis

Answer

(1) Sugar beet will lose water from its cells

Solution 3

Explanation

Osmosis is the movement of solvent molecules through a semipermeable membrane. The
direction is always from lower solute concentration (or higher solvent concentration) to
higher solute concentration (lower solvent concentration).

Approach

Think of it like people moving to less crowded areas... wait, OPPOSITE! In
osmosis, solvent moves to where there’s MORE solute (more crowded). It’s like water
trying to ”dilute” the concentrated side.
Key point:

• SOLVENT moves (not solute)

• From LOW solute concentration → HIGH solute concentration

• From HIGH solvent concentration → LOW solvent concentration

Answer

(2) Solvent molecules occurs from lower concentration to higher concentration
Note: This means lower solute concentration to higher solute concentration

Solution 4

Explanation

During osmosis, water molecules move in both directions across the semipermeable mem-
brane, but the net flow is from the dilute solution (lower solute concentration) to the
concentrated solution (higher solute concentration). The flow rates are unequal.
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Approach

Like a two-way street with unequal traffic: Cars go both ways, but more cars go
in one direction than the other, creating a net flow.

• From dilute side: many water molecules cross over

• From concentrated side: fewer water molecules cross back

• Net result: unequal flow rates, net movement toward concentrated side

Answer

(2) from both sides of semipermeable membrane with unequal flow rates

Solution 5

Explanation

Solvent molecules move from the region of higher vapor pressure (dilute solution or pure
solvent) to lower vapor pressure (concentrated solution). This is because adding solute
lowers vapor pressure (Raoult’s law).

Approach

Following the pressure gradient: Like air flowing from high pressure to low pressure
areas.
Connection to vapor pressure:

• Pure solvent: HIGH vapor pressure

• Concentrated solution: LOW vapor pressure (solute lowers it)

• Solvent flows: High VP → Low VP

This is the thermodynamic driving force for osmosis!

Answer

(1) Higher vapour pressure to lower vapour pressure

Solution 6

Explanation

Desalination removes salt from seawater. In reverse osmosis, we apply pressure greater
than the osmotic pressure on the seawater side, forcing pure water through the membrane
while leaving salts behind.

3



Weird Chemist DPP-9 Solutions

Approach

Like forcing water through a filter: Normally, water would flow into the salty sea
water (osmosis). But by applying HIGH pressure, we reverse this and force pure water
OUT, leaving salt behind.
Normal osmosis: Fresh water → Sea water
Reverse osmosis: Sea water

High Pressure−−−−−−−→ Fresh water

Answer

(D) Reverse osmosis

Solution 7

Explanation

Let’s evaluate both statements:

• Statement A: Osmosis requires a semipermeable membrane - TRUE

• Statement B: Desalination uses reverse osmosis - TRUE

Both statements are scientifically correct.

Approach

Two facts to verify:
Fact 1: Can osmosis happen without a semipermeable membrane? NO! The membrane
is essential - it selectively allows solvent but blocks solute. Statement A is correct.
Fact 2: Is reverse osmosis used for desalination? YES! This is the modern method to
get drinking water from seawater. Statement B is correct.

Answer

(C) Both are correct statements

Solution 8

Explanation

Colligative properties depend only on the number of solute particles: vapor pressure
lowering, boiling point elevation, freezing point depression, and osmotic pressure. Solu-
bility depends on the chemical nature of both solute and solvent, not just the number of
particles.
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Approach

Which one is the odd one out?
Check each property:

• Vapor pressure lowering: Depends on number of particles YES

• Boiling point elevation: Depends on number of particles YES

• Osmotic pressure: Depends on number of particles YES

• Solubility: Depends on CHEMICAL NATURE (like dissolves like) NO

Solubility is the misfit - it’s not colligative!

Answer

(A) solubility

Solution 9

Explanation

For polymers (very large molecules, molar mass > 104 g/mol), osmotic pressure is the
best choice because:

• It gives measurable values even for dilute solutions

• Other colligative properties give very small changes

• Measurements can be done at room temperature

Approach

Why osmotic pressure wins for polymers:
Imagine measuring the weight of an elephant vs a feather. Polymers are HUGE molecules,
so in solution:

• ∆Tb, ∆Tf : Extremely small (hard to measure accurately)

• VP lowering: Very tiny change

• Osmotic pressure (π): Easily measurable even for large molecules!

Plus, osmotic pressure measurements are done at room temperature, which doesn’t de-
grade the polymer.

Answer

(2) Osmotic pressure
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Solution 10

Explanation

For determining molar mass of polymers, osmotic pressure is the preferred colligative
property. Polymers have very high molar masses, which means very low concentrations
in solution. Osmotic pressure gives measurable values even at these low concentrations.

Approach

Same concept as Q9: For giant molecules like polymers:
Problem: Other colligative properties give changes too small to measure accurately.
Solution: Osmotic pressure! Even dilute polymer solutions show measurable osmotic
pressure that can be used to calculate molar mass using π = CRT .

Answer

(D) osmotic pressure

TYPE–2 : Basic π Calculation (π = CRT )

Solution 11

Explanation

The van’t Hoff equation for osmotic pressure is:

π = CRT

where π is osmotic pressure, C is molar concentration (mol/L), R is gas constant, and T
is temperature in Kelvin.

Approach

Like the ideal gas law: Remember PV = nRT? The osmotic pressure equation is
similar!

πV = nRT

π =
n

V
RT = CRT

This shows osmotic pressure behaves like gas pressure for dissolved particles!

Answer

(B) π = CRT (written as π
C
= RT )
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Solution 12

Explanation

From the van’t Hoff equation π = CRT , at constant temperature (T = constant), osmotic
pressure is directly proportional to concentration.

Approach

Simple proportionality:
At constant T : π = CRT where RT is constant

π ∝ C

Double the concentration → double the osmotic pressure!
Like more people in a room creating more pressure on the walls.

Answer

(1) Directly proportional to the concentration

Solution 13

Explanation

From π = CRT = n
V
RT , we see that osmotic pressure increases when:

• Temperature increases (T ↑)

• Number of moles increases (n ↑)

• Volume decreases (V ↓), which increases concentration

Approach

Check each option:

• Temperature lowered: T ↓ means π ↓ NO

• Volume increased: V ↑ means C ↓ means π ↓ NO

• Number of solute molecules increased: n ↑ means π ↑ YES

More solute particles = higher osmotic pressure!

Answer

(3) Number of solute molecules is increased

Solution 14

Explanation

For a 1M urea solution at 27°C (300 K), we apply the van’t Hoff equation directly.
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Approach

Plug and play:
Given:

• C = 1 M

• T = 27 + 273 = 300 K

• R = 0.0821 L atm K−1 mol−1

Calculate:
π = CRT = 1× 0.0821× 300 = 24.63 atm ≈ 24.6 atm

Answer

(2) 24.6 atm

Solution 15

Explanation

The total concentration of particles inside red blood cells is 0.3 M. We assume body
temperature of 37°C (310 K).

Approach

Blood cells at body temperature:
Given:

• C = 0.3 M

• T = 37 + 273 = 310 K (body temperature)

• R = 0.0821 L atm K−1 mol−1

Calculate:
π = 0.3× 0.0821× 310 = 7.63 atm ≈ 7.34 atm

Answer

(1) 7.34 atm

Solution 16

Explanation

Both urea and glucose are non-electrolytes. We need to find total moles of solute particles
and then calculate osmotic pressure.
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Approach

Adding particles from both solutes:
Step 1: Calculate moles

nurea =
0.6

60
= 0.01 mol

nglucose =
1.8

180
= 0.01 mol

ntotal = 0.01 + 0.01 = 0.02 mol

Step 2: Calculate concentration

C =
0.02

0.1
= 0.2 M

Step 3: Calculate osmotic pressure

π = 0.2× 0.08206× 300 = 4.92 atm

Answer

(4) 4.92 atm

Solution 17

Explanation

We have 3 g glucose in 60 g water. The density is 1 g/mL, so total solution mass = 63
g means volume = 63 mL.

Approach

Step-by-step calculation:
Step 1: Moles of glucose

n =
3

180
= 0.01667 mol

Step 2: Volume of solution
V = 63 mL = 0.063 L

Step 3: Concentration

C =
0.01667

0.063
= 0.2646 M

Step 4: Temperature
T = 15 + 273 = 288 K

Step 5: Osmotic pressure

π = 0.2646× 0.0821× 288 = 6.25 atm

Answer

(3) 6.25 atm
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Solution 18

Explanation

For polymer solutions, we use the osmotic pressure formula. Note that the answer should
be in pascals, so we use R = 8.314 J mol−1 K−1 (which gives Pa·L).

Approach

Working with polymers:
Step 1: Calculate moles

n =
1

16× 104
= 6.25× 10−6 mol

Step 2: Calculate concentration

C =
6.25× 10−6

0.8
= 7.8125× 10−6 mol/L

Step 3: Calculate osmotic pressure

π = CRT

= 7.8125× 10−6 × 8.314× 300

= 0.0195 kPa ≈ 0.02 kPa = 20 Pa

Wait, checking units: If we want Pa and use L, we get:

π = 7.8125× 10−6 × 8314× 300 = 19.5 Pa ≈ 0.02 kPa

Looking at options, answer should be 0.02.

Answer

(2) 0.02 (in kPa, which is 20 Pa)

Solution 19

Explanation

A 2 molal solution means 2 moles of sucrose per kg of solvent. Using density, we can find
molarity, then osmotic pressure.
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Approach

Converting molality to molarity:
Step 1: Consider 1 kg water + 2 mol sucrose

• Mass of sucrose = 2× 342 = 684 g

• Total mass = 1000 + 684 = 1684 g

• Volume = 1684
1.4

= 1203 mL = 1.203 L

Step 2: Calculate molarity

C =
2

1.203
= 1.66 M

Step 3: Calculate osmotic pressure

π = 1.66× 0.0821× 298 = 40.6 atm

Answer

(3) 40.6 atm

Solution 20

Explanation

NaCl is an electrolyte that dissociates into 2 ions: Na+ and Cl−. Sugar (sucrose) is a
non-electrolyte. We need to account for van’t Hoff factor.

Approach

Counting all particles:
Step 1: Moles of NaCl

nNaCl =
5.85

58.5
= 0.1 mol

Since NaCl → Na+ + Cl−, effective particles = 0.1× 2 = 0.2 mol
Step 2: Moles of sugar

nsugar =
3.42

342
= 0.01 mol

Step 3: Total effective moles

ntotal = 0.2 + 0.01 = 0.21 mol

Step 4: Concentration

C =
0.21

0.5
= 0.42 M

Step 5: Osmotic pressure

π = 0.42× 0.0821× 300 = 10.34 atm

Answer

(2) 10.34 atm
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TYPE–3 : Molar Mass from Osmotic Pressure (Numeri-

cal)

Solution 21

Explanation

To derive the formula for molar mass from osmotic pressure, we start with π = CRT
and express concentration in terms of mass and molar mass.

Approach

Deriving the formula:
Start with: π = CRT
Express concentration: C = n

V
= m2/M2

V

Substitute:
π =

m2

M2V
RT

Rearrange for M2:

M2 =
m2

V
× RT

π

This matches option (2)!

Answer

(2) M2 =
m2

V
× RT

π

Solution 22

Explanation

Given osmotic pressure in cm of Hg, we first convert to atm, then use the formula to find
molar mass.
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Approach

Unit conversion is key:
Step 1: Convert pressure to atm

π =
500

76
= 6.58 atm

Step 2: Convert volume to L

V = 100 mL = 0.1 L

Step 3: Use formula

M =
m

V
× RT

π
=

4

0.1
× 0.0821× 300

6.58

M = 40× 24.63

6.58
= 40× 3.74 = 149.6 ≈ 149.7

Answer

(2) 149.7

Solution 23

Explanation

Isotonic solutions have equal osmotic pressures. Therefore: πprotein = πsucrose

Approach

Using isotonicity:
For sucrose: 3.42 g/L, M = 342

Csucrose =
3.42

342
= 0.01 M

For protein: Same C means same π

Cprotein = 0.01 M

But we have 500 g/L of protein:

0.01 =
500

Mprotein

Mprotein =
500

0.01
= 50000

Answer

(4) 50000
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Solution 24

Explanation

We use the osmotic pressure formula rearranged to find molar mass of the protein.

Approach

Finding molar mass from osmotic pressure:
Given:

• Mass = 1.26 g

• Volume = 200 mL = 0.2 L

• π = 2.57× 10−3 bar

• T = 300 K

• R = 0.083 L bar K−1 mol−1

Using: π = n
V
RT = m

MV
RT

Rearrange:

M =
mRT

πV
=

1.26× 0.083× 300

2.57× 10−3 × 0.2

M =
31.374

5.14× 10−4
= 61, 038 g/mol

Answer

(1) 61038 g mol−1

Solution 25

Explanation

Calculate the molecular weight of protein using the given osmotic pressure data.
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Approach

Standard calculation:
Given:

• m = 1 g

• V = 100 mL = 0.1 L

• π = 1.66 bar

• T = 300 K

• R = 0.083 L bar K−1 mol−1

Calculate:

M =
mRT

πV
=

1× 0.083× 300

1.66× 0.1

M =
24.9

0.166
= 150 g/mol

Answer

(1) 150

Solution 26

Explanation

The slope of a plot of π vs C (concentration in g/cm³) gives us information about RT/M .
From π = CRT , if C is in g/cm³, we need to convert properly.
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Approach

Understanding the graph:
The equation is: π = C

M
×RT

where C is concentration in g/cm³ = g/mL
So: π = C × RT

M

The slope = RT
M

Given slope = 4.65× 10−3 (in appropriate units)
At 20°C = 293 K:

RT

M
= 4.65× 10−3

Using R = 0.0821 L atm K−1 mol−1 and converting units:

M =
RT

4.65× 10−3
=

0.0821× 293

4.65× 10−3

Actually, for proper unit conversion with C in g/cm³ and π in atm:

M =
RT × 1000

slope
=

82.1× 293

4.65× 10−3

M =
24055.3

4.65× 10−3
= 5.17× 106

Closest answer is 5.16× 106

Answer

(4) 5.16× 106

TYPE–4 : Isotonic Solutions / Molar Mass from Isotonic-

ity

Solution 27

Explanation

Osmosis is the net movement of solvent from lower solute concentration to higher solute
concentration. If A is isotonic (same concentration) or hypertonic (higher concentration)
than B, there will be no net osmosis of A into B.
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Approach

Understanding the conditions:

• If A is hypertonic: A has higher solute concentration, so water moves from B to
A (not A into B) YES

• If A is hypotonic: A has lower solute concentration, so water moves from A to B
NO

• If A is isotonic: Equal concentrations, no net movement YES

So both hypertonic and isotonic conditions prevent osmosis of A into B.

Answer

(4) Either 1 or 3 may correct

Solution 28

Explanation

Solutions with the same osmotic pressure are called isotonic solutions. ”Iso” means equal,
”tonic” refers to osmotic pressure.

Approach

Terminology check:

• Isotonic: Equal osmotic pressure YES

• Hypertonic: Higher osmotic pressure

• Hypotonic: Lower osmotic pressure

• Molar solutions: Same molarity (not necessarily same π)

• Ideal solutions: Follow Raoult’s law

Answer

(A) isotonic solutions

Solution 29

Explanation

Both glucose and urea are non-electrolytes. Equal molar concentrations (0.1 M each)
mean equal osmotic pressures. Therefore, these are isotonic solutions.
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Approach

Isotonic condition check:
For glucose: C = 0.1 M ⇒ π1 = 0.1RT
For urea: C = 0.1 M ⇒ π2 = 0.1RT
Since π1 = π2, they’re isotonic!
Result: No net movement of solvent across the membrane.

Answer

(1) There will be not net movement across the membrane

Solution 30

Explanation

When equal volumes of solutions with equal concentrations are mixed, the total volume
doubles but total moles also add up. We need to find the final osmotic pressure.

Approach

Like mixing two identical solutions:
Before mixing:

• Solution 1: 0.1 M urea, volume V

• Solution 2: 0.1 M glucose, volume V

After mixing:

• Total moles = 0.1V + 0.1V = 0.2V

• Total volume = V + V = 2V

• Final concentration = 0.2V
2V

= 0.1 M

Since concentration remains 0.1 M, osmotic pressure remains the same!

Answer

(2) Same osmotic pressure

Solution 31

Explanation

For isotonic solutions, we need equal molar concentrations (for non-electrolytes) or equal
effective particle concentrations (when electrolytes are involved).
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Approach

Check each option:
Option 1:

• Cane sugar: 3.42
342×1

= 0.01 M

• Glucose: 0.18
180×1

= 0.001 M

• NOT isotonic NO

Option 2:

• Cane sugar: 0.01 M

• Glucose: 0.18
180×0.1

= 0.01 M

• Isotonic YES

Option 3:

• Cane sugar: 0.01 M

• NaCl: 0.585
58.5×1

= 0.01 M, but i = 2, so effective = 0.02 M

• NOT isotonic NO

Option 4:

• Cane sugar: 0.01 M

• NaCl: 1.17
58.5

× 2 = 0.04 M

• NOT isotonic NO

Answer

(2) 3.42 g of cane sugar in one litre water and 0.18 g of glucose in 0.1 litre
water

Solution 32

Explanation

Isotonic solutions have equal osmotic pressures. A 5% solution means 5 g per 100 mL =
50 g per dm³ (1 L).
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Approach

Using isotonicity:
For urea solution:

Curea =
10

60
= 0.1667 M

For 5% solution of unknown:

Cunknown =
50

M

Since isotonic:
50

M
= 0.1667

M =
50

0.1667
= 300 g/mol

Answer

(2) 300 g mol−1

Solution 33

Explanation

Isotonic solutions have equal molar concentrations. A 0.5% (wt/vol) solution means 0.5
g per 100 mL = 5 g per litre.

Approach

Isotonic calculation:
For urea (8.6 g in 1 L):

Curea =
8.6

60
= 0.1433 M

For unknown organic solute (5 g in 1 L):

Cunknown =
5

M
= 0.1433

M =
5

0.1433
= 34.89

Answer

(2) 34.89

Solution 34

Explanation

6.84% (w/V) means 6.84 g per 100 mL. For isotonic solutions, molar concentrations must
be equal.
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Approach

Setting up isotonicity:
For cane sugar (6.84 g per 100 mL):

Csugar =
6.84

342× 0.1
=

6.84

34.2
= 0.2 M

For thiocarbamide (1.52 g per 100 mL):

Cthio =
1.52

M × 0.1
= 0.2

M =
1.52

0.2× 0.1
=

1.52

0.02
= 76

Answer

(2) 76

Solution 35

Explanation

5.25% solution means 5.25 g per 100 mL. Since density = 1 g/cm³, we can work with
mass and volume interchangeably.

Approach

Calculate molarity and equate:
For urea (1.5% = 1.5 g per 100 mL):

Curea =
1.5

60× 0.1
=

1.5

6
= 0.25 M

For unknown (5.25 g per 100 mL):

Cunknown =
5.25

M × 0.1
= 0.25

M =
5.25

0.25× 0.1
=

5.25

0.025
= 210

Answer

(3) 210.0 g mol−1

Solution 36

Explanation

5% cane sugar means 5 g per 100 mL, and 1% unknown means 1 g per 100 mL.
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Approach

Isotonic relationship:
For cane sugar:

C1 =
5

342× 0.1
=

5

34.2
= 0.1462 M

For unknown:

C2 =
1

M × 0.1
= 0.1462

M =
1

0.1462× 0.1
=

1

0.01462
= 68.4

Answer

(3) 68.4

Solution 37

Explanation

This is the same as Question 36. 5% (w/v) cane sugar is isotonic with 1% (w/v) substance
X.

Approach

Same calculation as Q36:

MX =
1× 342

5
= 68.4

Answer

(1) 68.4

Solution 38

Explanation

This is the same as Question 35. 5.25% solution isotonic with 1.5% urea solution.

Approach

Same as Q35:

M = 210 g/mol

Answer

(2) 210.0 g mol−1
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Solution 39

Explanation

2% w/v glucose is isotonic with 5% w/v unknown. Glucose has molar mass 180 g/mol.

Approach

Isotonic calculation:
For glucose (2 g per 100 mL):

Cglucose =
2

180× 0.1
=

2

18
= 0.111 M

For unknown (5 g per 100 mL):

Cunknown =
5

M × 0.1
= 0.111

M =
5

0.111× 0.1
=

5

0.0111
= 450

Answer

(B) 450

Solution 40

Explanation

Isotonic solutions have equal molar concentrations. If 0.15 mol urea is dissolved in V
mL, the salt XY must also have the same number of moles to be isotonic.

Approach

Equal moles for isotonicity:
Since both solutions are isotonic and have the same volume:

nurea = nsalt = 0.15 mol

Mass of salt:
m = n×M = 0.15× 74.6 = 11.19 ≈ 11.2 g

Answer

(C) 11.2 g
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TYPE–5 : Blood Osmotic Pressure / Applications

Solution 41

Explanation

Using the van’t Hoff equation, we can find the concentration from the given osmotic
pressure.

Approach

Reverse calculation:
Given:

• π = 2.5 atm

• T = 24 + 273 = 297 K

• R = 0.0821 L atm K−1 mol−1

Calculate:

C =
π

RT
=

2.5

0.0821× 297
=

2.5

24.38
= 0.1025 M

Answer

(4) 0.1025

Solution 42

Explanation

To be isotonic with blood, glucose solution must have the same osmotic pressure (7.65
atm at 310 K).

Approach

Finding w/V percentage:
Step 1: Find required concentration

C =
π

RT
=

7.65

0.0821× 310
=

7.65

25.45
= 0.3 M

Step 2: Find mass per liter

Mass = 0.3× 180 = 54 g/L

Step 3: Convert to w/V%

w/V% =
54 g

1000 mL
× 100 = 5.4%

Closest answer is 5.41%
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Answer

(1) 5.41%

Solution 43

Explanation

NaCl dissociates into 2 ions, so we need to account for the van’t Hoff factor i = 2.

Approach

Accounting for dissociation:
Given: π = 7.8 bar, T = 37 + 273 = 310 K
For NaCl: π = iCRT where i = 2

C =
π

iRT
=

7.8

2× 0.083× 310
=

7.8

51.46
= 0.1515 ≈ 0.15 mol/L

Answer

(1) 0.15 mol/L

Solution 44

Explanation

Solution B (0.1 M NaCl) has higher concentration than Solution A (0.01 M NaCl), so
B has higher osmotic pressure. Water will flow from A to B through the semipermeable
membrane.

Approach

Osmosis direction:

• Solution A: 0.01 M NaCl (dilute, low π)

• Solution B: 0.1 M NaCl (concentrated, high π)

The semipermeable membrane allows only solvent (water) to pass, not ions!
Water flows from low concentration (A) to high concentration (B).
Na+ and Cl− ions cannot cross the SPM!

Answer

(4) Solvent molecules moves from solution (A) to (B)
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TYPE–6 : Dilution & Miscellaneous Numerical

Solution 45

Explanation

Osmotic pressure depends on the number of moles. For equal masses of different sub-
stances, the one with lowest molar mass gives the most moles and highest osmotic pres-
sure.

Approach

Comparing moles from equal masses:
For 10 g of each in 250 mL:
Glucose: M = 180

n1 =
10

180
= 0.0556 mol

Urea: M = 60

n2 =
10

60
= 0.1667 mol

Sucrose: M = 342

n3 =
10

342
= 0.0292 mol

Order of moles: n2 > n1 > n3

Therefore: P2 > P1 > P3

Answer

(2) P2 > P1 > P3

Solution 46

Explanation

When a solution is diluted, concentration decreases. We use the relationship between
osmotic pressure, concentration, and temperature.
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Approach

Using the combined effect:
Initial state:

π1 = C1RT1

580 = C1 ×R× 290

Final state: (diluted to C1/x where x is dilution factor)

π2 =
C1

x
×R× T2

165 =
C1

x
×R× 330

Divide the equations:
580

165
=

C1 × 290

C1/x× 330
=

290x

330

3.515 =
290x

330

x =
3.515× 330

290
=

1160

290
= 4

Answer

(3) 4 times

Solution 47

Explanation

Camphor is preferred for molecular mass determination using freezing point depression
because it has a very high cryoscopic constant (Kf = 40 K kg mol−1), which gives large,
easily measurable depressions.

Approach

Why camphor is special:
For freezing point depression: ∆Tf = Kf ×m
Camphor’s advantages:

• Very HIGH Kf (about 40) compared to water (1.86)

• Same molality gives MUCH larger depression

• Easier to measure accurately

• Also a good organic solvent

Think of it like having a very sensitive thermometer!
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Answer

(1) It has a very high cryoscopic constant

Solution 48

Explanation

Copper ferrocyanide, Cu2[Fe(CN)6], forms a gelatinous precipitate that acts as a semiper-
meable membrane. It was historically used in osmotic pressure measurements.

Approach

Historical context:
In classical osmotic pressure experiments, copper ferrocyanide precipitate was formed in
the pores of a porous pot to create a semipermeable membrane.
This membrane allows water molecules to pass but blocks larger solute molecules.
Other inorganic precipitates listed don’t have this property.

Answer

(4) Copper ferrocyanide

Excellent work! You’ve mastered osmotic pressure concepts!

– Weird Chemist
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