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Problem 1: Spin % particles (10 points)

Consider a system made up of spin 1/2 pérticles. If one measures the spin of the particles,
one can only measure spin up or spin down. The general spin state of a spin 1/2 particle
can be expressed as a two-element column matrix.

a
()
The spin matrices are:

h(o 1 h(0 —i A1 0
S””"i(l o)’ y”i(i 0>’SZ_§<0 —1)

a) Can one simultaneously measure Sy, S, and 5,7 Explain your answer. (1 pt)
b) Can one simultaneously measure S 2 and S,? Explain your answer. (1 pt)

¢) Show S, is Hermetian. (1 pt)

d) Calculate the normalized eigenvectors and eigenvalues of S,. (2 pts)

Suppose a spin 1/2 particle is in the state

= A ( 1";“i )
e) Normalize the state in order to determine A (1 pt)
£) If one measures S,, what is the probability of getting -h/2 7 (1 pt)
g) If one measures S, what is the probability of getting +4/2 7 (2 pts)

h) What is the expectation value of Sy (1 pt)
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