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Grade 11-12 (SCH3U / SCH4U Friday, March 27, 2026

Intermolecular Forces

Advanced Practice — IB / Enriched Level Worksheet

Part A — Conceptual Understanding

Explain how London dispersion forces arise in non-polar molecules. Your answer must include
instantaneous dipoles and polarizability.

. A molecule with a larger molar mass does not always have a higher boiling point than a smaller

one.
Explain why.

Explain why hydrogen bonding is considered a special type of dipole—dipole interaction, yet
significantly stronger.

Part B — Trends & Comparisons

. Consider the substances:

Hzo, st, ste

a) Arrange them in order of increasing boiling point.
b) Justify your answer.

Explain why boiling points increase down the noble gas group (He - Ne = Ar = Kr = Xe).
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6. Compare CO; and SO, in terms of intermolecular forces and explain the difference in their
physical properties.

Part C — Structure & Geometry

7. Explain how molecular geometry influences the strength of London dispersion forces.

8. Two isomers of CsHq; have different boiling points.
Explain why.

9. Predict which has the higher boiling point and justify:

n-pentane vs neopentane

Part D — Extension Application

10. A substance has a high boiling point but does not exhibit hydrogen bonding.
Suggest and explain the type of intermolecular forces responsible.

11. Explain why water has a higher surface tension than most small molecules.

12. Explain the trend:

HF > HCl < HBr < HI

Why does HF deviate from the general trend?
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Part E — Extended Response

13. Explain how intermolecular forces affect viscosity.

14. Explain how intermolecular forces determine whether a substance is a solid, liquid, or gas at
room temperature.

15. A molecule contains O—H bonds but exhibits weak hydrogen bonding.
Suggest a structural reason.

Part F — Challenge

16. Explain the statement: “Like dissolves like” using intermolecular forces.

17. Compare NHs and PHs in terms of intermolecular forces and boiling point.

18. Explain why increasing molecular surface area increases London dispersion forces.

19. Explain why a large non-polar molecule can have a higher boiling point than a smaller polar
molecule.

20. Design a molecule with very strong intermolecular forces and justify your answer.
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Success Criteria — Practice
| can:

Vv explain how intermolecular forces arise using particle-level reasoning (electron distribution,
polarity, polarizability)

v identify and justify the type of intermolecular forces present in different substances

v predict and justify trends in boiling point, viscosity, and state by integrating multiple factors
(molar mass, polarity, molecular geometry, surface area)

v analyze how molecular structure influences intermolecular forces and resulting physical
properties

Vv compare and evaluate substances by considering competing intermolecular effects
Vv apply my understanding to unfamiliar situations and explain anomalies in trends
v construct clear explanations using appropriate scientific terminology and logical reasoning

v integrate multiple concepts to justify well-supported conclusions
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Answer Keys

1. London dispersion forces arise from fluctuations in the electron cloud of atoms or molecules.
At any instant, electrons may be unevenly distributed, creating an instantaneous dipole. This
dipole can induce a dipole in a neighbouring molecule, resulting in an attractive force. Larger
molecules are more polarizable, so they experience stronger dispersion forces.

2. Boiling point depends not only on molar mass but also on the type of intermolecular forces.
A smaller molecule with hydrogen bonding can have a higher boiling point than a larger
molecule that only experiences London dispersion forces.

3. Hydrogen bonding is a type of dipole—dipole interaction, but it is stronger because hydrogen
is bonded to highly electronegative atoms (N, O, or F). This creates a strong partial positive
charge on the hydrogen and allows a strong attraction to lone pairs on neighbouring molecules.

4. a) H>S < H.Se < H20

b) H2O forms hydrogen bonds, making its intermolecular forces much stronger. H>S and H>Se
rely mainly on London dispersion forces, which increase with molar mass.

5. Boiling points increase down the noble gas group because the number of electrons increases.
This increases polarizability, strengthening London dispersion forces.

6. CO: is linear and non-polar, so it only has London dispersion forces.
SO: is bent and polar, so it has dipole—dipole forces in addition to dispersion forces.
Therefore, SO: has stronger intermolecular forces and different physical properties.

7. Molecular geometry affects surface area. Linear molecules allow more contact between
electron clouds, leading to stronger dispersion forces. Compact or branched molecules have less

contact and weaker forces.

8. Isomers differ in shape. Linear isomers have greater surface area and stronger dispersion
forces, resulting in higher boiling points than more compact isomers.

9. n-pentane has the higher boiling point. It is linear and has a greater surface area than
neopentane, which is more compact. This results in stronger dispersion forces.

10. The substance likely has strong London dispersion forces due to a large electron cloud or
significant dipole—dipole interactions if it is polar.
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11. Water forms strong hydrogen bonds, which create strong cohesion between molecules. This
leads to high surface tension.

12. HF has hydrogen bonding, which makes it much stronger than expected.
HCI, HBr, and HI follow the trend of increasing dispersion forces as molar mass increases.
HF deviates because hydrogen bonding dominates over dispersion forces.

13. Stronger intermolecular forces increase resistance to flow because molecules are held
together more strongly. This results in higher viscosity.

14. Strong intermolecular forces keep particles close together, resulting in solids or liquids.
Weak forces allow particles to move freely, resulting in gases.

15. Hydrogen bonding may be weak if the molecular structure makes the O—H group less
accessible, preventing molecules from approaching closely enough to form strong interactions.

16. “Like dissolves like” means substances dissolve when their intermolecular forces are similar.
Polar substances dissolve in polar solvents, and non-polar substances dissolve in non-polar
solvents.

17. NH; forms hydrogen bonds because nitrogen is highly electronegative. PHs does not form
hydrogen bonds because phosphorus is less electronegative. Therefore, NHs has stronger

intermolecular forces and a higher boiling point.

18. Greater surface area allows more contact between molecules, increasing the number of
interactions between electron clouds. This strengthens London dispersion forces.

19. A large non-polar molecule may have stronger dispersion forces due to its size and number
of electrons, which can outweigh the dipole—dipole forces in a smaller polar molecule.

20. Example: A large molecule with multiple O—H groups. This molecule would exhibit strong
hydrogen bonding and strong dispersion forces, resulting in very strong intermolecular forces.
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