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Measurements and their errors — A2 Physics P1

1. No.l
II' State the names of the four fundamental interactions.
[1 mark]
1
2
3
4
n @ State the products of the decay of a free neutron.
[1 mark]

. Explain which of the fundamental interactions is responsible for the decay of the
neutron.
[2 marks]

E The forces between two moving electrons cause their paths to change.

Explain, using the concept of exchange particles, why the electron paths change.
[3 marks]
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2. No.2

n A positive pion collides with a neutron and the following interaction is observed:
T+n— K +2°
¥ is a neutral sigma particle with a strangeness of —1

The interaction can be used to deduce the classifications of the Z°.

m Identify the classifications of each particle in Table 1.

Tick (v') the appropriate boxes for each particle.

[2 marks)]
Table 1
Particle Baryon Hadron Lepton Meson
-
n
K+
EO
El A conservation rule predicts that the following interaction cannot occur:
T+n— K +2°
State the conservation rule.
Go on to explain your answer.
[3 marks]
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One way in which neutral pions decay is
e ety

. Compare the rest energies of the particles involved in this decay.
[2 marks]

. The decay of the neutral pion leads to the production of further gamma photons.

Explain why. ’ q
mar|

El The Standard Model is a theory that classifies elementary particles.
Evidence for the theory has heen collected since about 1950. However, the term
Standard Model has only been used since 1973.

Suggest why progress in particle physics is slow.
[1 mark]
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The deuterium-—tritium (D-T) reaction is a nuclear reaction between two isotopes
of hydrogen.
The D-T reaction is

4

2HJer B ;,He+11

1 |

The energy from this reaction is transferred to the kinetic energy of the helium nucleus
and the kinetic energy of the neutron.

Assume that the kinetic energies of the hydrogen nuclei are zero just before the
reaction occurs.

Show that the kinetic energy of the neutron represents approximately 80% of the
total energy transferred.
[2 marks]

El The combined kinetic energy of the helium nucleus and the neutron is 2.82 = 10712 J.

Calculate the initial speed of the neutron.
[2 marks]

initial speed = ms~
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No.8
Which nuclear change results in the nucleus with the greatest specific charge?
[1 mark]

209 -
A the alpha decay of a “¢5 Po nucleus

. 28 —
B the beta-minus decay of a 12 Mg nucleus

39 —
C the beta-plus decay of a 57 Ca nucleus
D electron capture by a 105 Ag nucleus
478 -
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No.9

In two separate experiments, electromagnetic radiation of variable frequency fis incident
on the surfaces of plates made from metals X and Y.
The work function of X is greater than the work function of Y.

Which graph shows how the maximum kinetic energy Exmax) of photoelectrons emitted
from the surfaces of the plates varies with 7

[1 mark]
A B
E k(max) E k(max)
Y X Y X
0 - 0
0 f 0 /
c D
E ki(max) E kimax)
X Y X Y
0 - 0
0 / 0 f

w
"E"

O
0
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No.10
Monochromatic light is incident on a metal surface in a vacuum and photoelectrons are
emitted from the surface. The photoelectric current I is the rate of flow of charge from the
surface.
The maximum kinetic energy of the photoelectrons is Ekmax).
FEymax) and ] are measured.

The frequency of the light is then increased. There is no change to the rate at which
energy is incident on the surface.

What happens to Exmax) and / when the frequency is increased?

[1 mark]
Ek{mnxj I
A increases decreases
B increases no change
C no change no change =
D no change decreases =




7.
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No.11

Three energy levels for an atom are shown.

—1.0eV

E

—6.0eV

—21.0eV

Energy change E, leads to the emission of a photon of wavelength ;.
Energy change E, leads to the emission of a photon of wavelength A,.

;l'h
What is —-7?
3

9

[1 mark]
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No.12
An electron and a proton move with the same speed.

de Broglie wavelength of electron

What is - ?
de Broglie wavelength of proton
[1 mark]
A 55x107
B 2.3~ 107
C 42
D 1800



