@ Merit Minds

www.merit-minds.com
Exam Preparation and Free Resources

Practice Question Set For A-Level
Subject : Physics
Paper-1 Topic: Particle And Radiation

Name of the Student:
Max. Marks : 20 Marks Time : 20 Minutes

Q1.

The diagram below shows the lowest three energy levels of a hydrogen atom.

energy/eV

n=3 -1.51
n=72 -3.41
n=1 -136

(@ An electron is incident on a hydrogen atom. As a result an electron in the ground state of the
hydrogen atom is excited to the n = 2 energy level. The atom then emits a photon of a

characteristic frequency.

(i)  Explain why the electron in the ground state becomes excited to the n = 2 energy level.

)

(i)  Calculate the frequency of the photon.

frequency = Hz

®3)
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(i) The initial kinetic energy of the incident electron is 1.70 x 107*¢ J.

Calculate its kinetic energy after the collision.

kinetic energy = J

)

(iv) Show that the incident electron cannot excite the electron in the ground state tothe n =3
energy level.

)

(b)  When electrons in the ground state of hydrogen atoms are excited to the n = 3 energy level,
photons of more than one frequency are subsequently released.

()  Explain why different frequencies are possible.

1)

(i)  State and explain how many possible frequencies could be produced.

(2)
(Total 12 marks)

Q2.

(@) State one similarity and one difference between an elastic collision and an inelastic collision.

similarity

difference

()
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(b)

An unstable isotope of neodymium, 4,4, decays into an isotope of cerium, Ce, by emitting
60

an a particle.

(i)  Complete the following decay equation.

144
(i)  The a particle is emitted from a stationary &0 nucleus at a speed of

9.3 x 10° m s™. Calculate the recoil speed of the daughter nucleus.

recoil speed

1)

ms~

144

2

(i)  Show that, when a stationary &t nucleus decays, the kinetic energy of the

recoiling cerium nucleus is only about 3% of the kinetic energy of the emitted a particle.

3)
(Total 8 marks)
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