                            Homework 3 (due 2/12/08)
3.1.   Exercise on page 4.9 to page 4.10.   

3.2.  Exercise on page 4.8.

3.3. This is for a spin 1/2 system. The matrix representation of any operator that is defined with respect to the base states 
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which are eigenstates of 
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is called standard representation. All the matrice below will be referred to the standard representation.  Let 
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 be the polar angles.

(a) Write down 
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 in terms of x,y, z components of 
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 Write down the matrix representation of 
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 in the standard base.

(b) Show that 
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given on page 4.4 are indeed the eigenstates of 
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(c) If you measure Sz for a system of particles in the pure state 
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, what values will you get each time, and what is the average value you will get?

(d) Suppose that there are 106 particles in part (c) to start with, write down the matrix representation of the state operator (or density operator) before the measurement and after the measurement.
(e)  If 30% of the 106 particles are in the 
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 state, and 70% are in the 
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 state. What is the expectation value of Sz for such an ensemble. Use the intuitive approach.

 We will next solve the same problem in (e) using state operator below. 

(f) Write down the state operator 
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in the operator form.

(g) Express the same operator in matrix form.

(h) Calculate the expectation value of Sz and compare with your results from (e).

(i)  Calculate the expectation value of Sy.
3.4. The exercise on page 4.11.
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