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NUCLEAR DECAY

12.9 What happens to radioactive substances

when they decay?

Using skills, knowledge and understanding of how science works:

•  to explain how the Rutherford and Marsden scattering experiment led to the plum pudding. model of the atom being replaced by the nuclear model.

Skills, knowledge and understanding of how science works set in the context of:

•  The relative masses and relative electric charges of protons, neutrons and electrons.

•  In an atom the number of electrons is equal to the number of protons in the nucleus. The atom has no net electrical charge.

•  Atoms may lose or gain electrons to form charged particles called ions.

•  All atoms of a particular element have the same number of protons.

•  Atoms of different elements have different numbers of protons.

•  Atoms of the same element which have different numbers of neutrons are called isotopes.
•  The total number of protons in an atom is called its atomic number.

•  The total number of protons and neutrons in an atom is called its mass number.

•  The effect of alpha and beta decay on radioactive nuclei.

•  The origins of background radiation.

NUCLEAR FISSION & FUSION
12.10 What are nuclear fission and nuclear fusion?

Using skills, knowledge and understanding of how science works:

•  to sketch a labelled diagram to illustrate how a chain reaction may occur.

Skills, knowledge and understanding of how science works set in the context of:

•  There are two fissionable substances in common use in nuclear reactors, uranium 235 and plutonium 239.

•  Nuclear fission is the splitting of an atomic nucleus.

•  For fission to occur the uranium 235 or plutonium 239 nucleus must first absorb a neutron.

•  The nucleus undergoing fission splits into two smaller nuclei and 2 or 3 neutrons and energy is released.

•  The neutrons may go on to start a chain reaction.

•  Nuclear fusion is the joining of two atomic nuclei to form a larger one.

•  Nuclear fusion is the process by which energy is released in stars.
1. Explain how Geiger and Marsden's experiments with gold foil and alpha particles confirm the theory that atom consists of a tiny charged nucleus surrounded by mostly empty space.

2. Why would neutrons have not been used in the above experiment?

3. Draw a labelled diagram of an atom that contains 3 electrons, 3 protons and 2 neutrons. Your diagram should show clearly which of these particles are in the nucleus of the atom.

4. Define what is meant by:

(a) atomic number; (b) mass number; (c) isotopes

5. A neon (Ne) nucleus contains 10 protons and 11 neutrons. What are its atomic and mass numbers?

6. (a) What are the atomic and mass numbers of the atom in Q3? (b) Draw another diagram showing an isotope of the atom in Q3.

7. State, in symbol form, another isotope of neon from that in Q5
8. Why is radioactivity described as a random process?

9. What do ionising radiations do to atoms?

10. What is: (a) an alpha particle; (b) a beta particle;(c) a gamma ray.

11. How does a nucleus change when it emits:

(a) an alpha particle; (b) a beta-minus particle;

(c) a gamma ray

12. Copy and complete the equation shown below for an isotope of Uranium emitting an alpha particle.


13. Write a balanced nuclear equation for carbon 14 decaying by beta-minus emission. (some atomic numbers & symbols you may need are: boron (B)-5; carbon (C)-6; nitrogen (N)-7)

14. List two natural and two man-made sources of background radiation.

15. Explain why background radiation varies throughout the United Kingdom.
16. What is meant by 'nuclear fission'?

17. Apart from neutrons and daughter nuclei, what else is produced by the fission of U-235? 

18. Draw a diagram to explain what a chain reaction is. 

19. How can electricity be obtained from the process of nuclear fission?

20. Outline some of the problems with generating electricity using nuclear fission.

21. How do stars produce energy?
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