CLASS 11 CHEMISTRY ¢ CHAPTER 2

2.1 Discovery
of Sub-atomic
Particles

llluminating the invisible
structure of matter.
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Why Dalton’s Atom Became Incomplete
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The Accepted Theory (1808)

Dalton’s Atomic Theory: The atom is the
ultimate, indivisible building block of matter.
It cannot be broken down further.
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 PARADOX

The Anomaly (1850s)

Static Electricity: Substances like glass or
ebonite rubbed with silk or fur generate
electrical charges.
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If atoms cannot be broken, where do the internal electrical charges in static
electricity come from? Matter must possess an internal structure.




Electrical Discharge Through Gases A
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Cathode (Negative Electrode) —
Origin of the stream.

—— Anode (Positive Electrode)

Perforated to allow rays to pass.
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Cathode (Negative Electrode)

Origin of the stream.
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Cathode Rays L
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Zinc Sulphide Screen

Phosphorescent coating glows
when struck by invisible rays.

When high voltage is applied to an evacuated tube, a stream of particles flows from the
negative cathode to the positive anode. These invisible streams are called cathode rays.
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How Scientists Inferred Smaller Particles Inside Atoms

Behavior Observed (Raw Data)

Scientific Inference (Conclusion)
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Deflects toward the positive pole
in the presence of an electrical or
magnetic field.

Consists of negatively charged
particles (named electrons).

Travels in perfectly straight lines
when electrical/magnetic fields
are absent.

The rays possess a particulate nature

and momentum.

Characteristics of the rays do NOT
depend on the electrode material
or the nature of the gas.
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Inference =
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These particles are a universal
constituent of all atoms.
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Electrons (e”) exist in all matter.



Final Recap: The Atom is Divisible TopAl

The Paradigm Shift:

Atoms are NOT the ultimate, indivisible building blocks of matter. They have an internal structure.

The Experiment:

Cathode ray discharge experiments proved the existence of sub-atomic, negatively charged
particles.

The Electron:
Electrons are a basic, universal constituent of all matter, regardless of the element.

[END OF SECTION 2.1]
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