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When a radioactive atom undergoes radioactive decay, its nucleus emits radiation (alpha particles, beta
particles, and/or gamma rays).

It would take 7 000 beta particles to equal the mass of one alpha particle.
Gamma rays are not particles because they do not have mass. They are waves of electromagnetic radiation
When a nucleus emits gamma rays, its mass does not change; it anly loses energy.

‘Sample response: In transmutation, an atom changes from one element to another.

During alpha decay, atomic number (Z) decreases by 2 and mass number (A) decreases by 4.

A helium atom has electrons, but an alpha particle does not. A helium atom is stable, but n alpha particle is
not.

(a) "Bw — Tut + fHe
(b) "gJsm — ENd + fHe
(0) BNa— T8¢ + fHe
‘Sample response: In beta decay, the nucleus emits an electron (2 beta particle)
The electron came from the decay of a neutron into a proton, an slectron, and a neutrino. Because the nucleus
gains 2 proton, it becomes a different slement
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Atormic number and mass number do not change s a result of gamma decay. An atom emits gamma radiation
10 retum to 2 ground state from an excited (high energy) state.
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In a cloud chamber, a radioactive source emits charged particles that cause the gas in the chamber to become
ionized. The ions cause vapor to condense and leave visible tracks. In a bubble chamber, a charged particle

passes through  superheated liquid, leaving tracks that show the direction of deflection of the particle. A
Geiger counter registers bursts of electric current created by radiation.

Gamma rays are not charged particles, 50 they cannot produce ions inside a gas chamber (which leads to the
formation of tracks).

Alph particles leave larger tracks than beta particles because they produce a great deal of ionization over a
shorter distance.

Both Geiger counters and cloud chambers detect radiation by uilizing the ability of some forms of radiation to
onize atoms.

Some Geiger counters cannot detect alpha radiation because alpha particles cannot penetrate the window at
the end of the cyiinder




