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In an a-particle scattering experiment, a student set up the apparatus below to
determine the numbern of a-particle incident per unit time on a detector held at
various angles 6.
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following graphs best represents the variation of n with 6 from O to 90°?
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6 (a) One of the results of the a-particle scattering experiment is that a very small minority of the

a-particles are scattered through angles greater than 90°.

State what may be inferred about the structure of the atom from this result.

Which statement about the alpha-particle scattering experiment provides evidence for the
existence of the nucleus?

A A tiny proportion of the alpha-particles are deflected through large angles.
B Slower alpha-particles are deflected through larger angles.

C The kinetic energies of the deflected alpha-particles are unchanged.
D The number of alpha-particles deflected depends on the thickness of the foil.

4 The table gives some data relating to four neutral (uncharged) atoms W, X, Y and Z.

w| X Y| Z
nucleon (mass) number 16 | 17 | 17 | 18

total number of particles (protons,
neutrons and electrons) in the atom 24'\2 |25 &8

Two of the atoms are isotopes of the same element.
What is the proton number of this element?

A 7 B 8 c 9 D 10

12 Anucleus Q has the notation }Q.
Which of the following is an isotope of Q?
A YlQ B ., lQ c jiQ D ’lQ

X

29 Two a-particles with equal energies are fired towards the nucleus of a gold atom.
Which diagram best represents their paths?
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(c) A radioactive source produces a beam of a-particles in a vacuum. The average current
produced by the beam is 6.9 x 10-°A.

Calculate the average number of a-particles passing a fixed point in the beam in a time of
1.0 minute.

46 A nickel nucleus gg Ni can be transformed by a process termed K-capture. In this process the

nucleus absorbs an orbital electron.
If no other process is involved, what is the resulting nucleus?

A N B 55Co c 3‘7’00 D 33Cu
22¢ 2T
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Mass
Type Composition (ka)
Alpha ( 2 protons + 2 6.64 x
«) neutrons (Helium 10°%

nucleus)

Beta Electron (e ) 9.11 x
minus ( 103
B7)
Beta Positron (e*) 9.11 x
plus ( 103
B8
Gamma Photon (high-energy 0
) EM radiation)
Key Notes:

Charge
(€)

+3.20 x
10 19

—1.60 x
10 19

+1.60 x
10 19

Relative

lonization
Very high
ionization

Moderate
ionization

Moderate
ionization

Very low
ionization

Relative Penetration

Very low penetration
(stopped by paper)

Moderate penetration
(stopped by aluminum)

Moderate penetration
(stopped by aluminum)

Very high penetration
(stopped by thick lead or
concrete)

* Alpha particle («) consists of 2 protons and 2 neutrons, making it a Helium nucleus. It has a

relatively large mass compared to beta particles and a positive charge.

« Betaminus (37) is an electron emitted during beta decay.

« Betaplus (3") is a positron, the electron's antiparticle.

» Gamma radiation (7) is high-energy electromagnetic radiation, with no mass or charge.

+» lonization refers to how easily the particle can ionize atoms it passes through. Alpha particles

have very high ionization power, while gamma rays have very low ionization power.

+ Penetration refers to how far the radiation can penetrate materials. Alpha particles are

stopped by paper or skin, beta particles can be stopped by a few millimeters of aluminum,

and gamma rays require thick lead or concrete to be stopped.
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