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ANSWER QUESTIONS ONE AND ANY FOUR OTHER QUESTIONS

Necessary constants and Hints

Some Partides and Their Properties
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Properties of Quarks and Antiquarks

Quarks
0T
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1. a. Why are some particles termed elementary particles? [1 mark]

b. What are elementary particles? [1 mark]

C. What are fermions? [1 mark]

d. List 6 elementary particle’s detectors that you know [3 marks]

e. Name families and sub-families of elementary particles.  [4 marks]

f. Name 2 classes of hadrons. [2 marks]

g. List 4 exact conservation laws. [4 marks]

h. Why are some particles termed strange? [1 marks]

i. What is parity? [1 marks]

J. List 4 types of particle interactions [4 marks]
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2. Use the law of conservation of lepton number to determine whether each of the following
decay schemes can occur
a. U —oe +v.+v, [4 marks]
b. mt st +v.t+yy, [4 marks]
What conservation law is obeyed or violated by the decay process below
C. n-op+e- [4 marks]
3. A stationary positive pion can decay according to

nt->pt+v

What is the kinetic energy of the (i) anti-neutrino p* (ii) neutrino. (m, = 139.6 MeV/c?,
my = 105.7 MeV/c?) [12 marks]

4. Use the law of strangeness conservation to determine whether these reactions can occur

a. ' +n->Kt+32- [3 marks]

b. T +pon +2It [3 marks]

C. T +p->A +K° [3 marks)

d. p+p—>A°+A° [3 marks]

5. a. The wavelength shift in the light from a particular quasar indicates that the quasar
has a recessional speed of 2.8 x 108 m/s. Approximately how far from us is the quasar?
[3 marks]

b. A particular emission line detected in the light from a galaxy has a detected
wavelength Aget = 1.1 A, where A is the proper wavelength of the line. What is the galaxy
distance from us? (Hubble constant, H = 21.8 mm/s. ly) [9 marks]

6. Identify the particle corresponding to the following quark states
a. suu [6 marks]

b. dss [6 marks]
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