AS interim test module 1 part A (Particle Physics)
Name ____________________________________________

1  (a) An ion of  uranium
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 has an overall charge of +1.6 x 10-19 C.

For this ion state the number of 

i. Protons …………………………………..

ii. Neutrons …………………………………

iii. Electrons …………………………………

(b) Uranium has several isotopes. Explain the meaning of the word isotopes.

…………………………………………………………………………………………………………………..

…………………………………………………………………………………………………………………..

…………………………………………………………………………………………………………………..

2 a), Calculate the specific charge of the nucleus of an atom of  
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……………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………

b)     Calculate the specific charge of the 
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 nuclide.
…………………………………………………………………………………………………………………..

…………………………………………………………………………………………………………………..

…………………………………………………………………………………………………………………..

2.
(i) A photon has a frequency of 3.0 x 1014Hz. Calculate its energy

…………………………………………………………………………………………………………………..

…………………………………………………………………………………………………………………..

…………………………………………………………………………………………………………………..

 Under certain conditions a γ photon may be converted into an electron and a positron 

(a) What is this process called?

…………………………………………………………………………………………………………………..

b) The rest energy of the electron is 0.51MeV. What is the minimum energy of a photon that can undergo this process?
…………………………………………………………………………………………………………………..

c) (i)  Explain why there is a minimum energy of the γ photon for this conversion to take place and what happens if the γ photon has slightly more energy than this value.

……………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………

(b) Under suitable conditions a γ photon may be converted into two other particles rather than an electron and positron 
Give an example of two other particles it could create.

……………………………………………………………………………………………………………………

3 Complete the following equations which all represent kinds of beta decay
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c)  (i) Which fundamental force is responsible for electron capture?

……………………………………………………………………………………………………………………


(ii) What type of partice is an electron?

………………………………………………………………………………………………………


(iii) State the other fundamental forces that electrons may experience



       ………………………………………………………………………………………………………

d)   During normal negative beta decay a down quark is changed into an up quark. In the box below draw a labelled feynman diagram to represent this process:


5 From the following list of particles,
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Identify all the examples of

leptons…………………………………………………………

baryons ……………………………………………………….

antiparticles ………………………………………………….

charged particles …………………………………………….

6. a)  What is the quark structure of a meson? …………………………………………….

b) Which of these is a possible quark structure for the  Δ++ baryon  
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…………………………………………….

7. Using conservation rules for charge lepton number and baryon number state which of these processes is possible and which is not..
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8) “Strangeness is a conserved quantity in the strong interaction but not in the weak interaction”. 
a) Write a possibe quark structure for a baryon with strangeness +2  _____________________

b) Which of these processes is not possible: 
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9) a) The  diagram below shows a possible decay mode for the decay of a strange quark. Identify the two missing particles in the diagram
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10) Below are the characteristic times of three of the four fundemental forces. Identify the force by its characteristic time:
	Characteristic Time
	Fundemental Force

	10-24s


	

	<10-21s


	

	10-8s


	


e





u





s














_1253946726.unknown

_1350992730.unknown

_1350994783.unknown

_1350995943.unknown

_1350993601.unknown

_1253947511.unknown

_1253945421.unknown

