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[1] Spin wave function of a spin 1

2
particle is given to be

|φ〉 =
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(a) Find the ratio of probabilities that Sz has values ±~/2.

(b) Find the probabilities that Sx has values ±~/2.

(c) Compute the average value of spin projection along the direction (1,1,1).

[Remember to get unit vector first]

(d) When do need to use normalized state vector? For probabilities? For ratio of

probabilities? For average values?

[2] Given that an electron has spin wave function

(

2
1

)

compute the probability that a

measurement of Sy gives a value (i) 1

2
, (ii) −1

2
.

[3] For a spin half particle in a magnetic field the Hamiltonian is given to be

H = γ(3Sx + 4Sz).

If the particle is known to have spin along the z- axis at time t = 0, compute the

average value of Sz at time t.

[4] In the basis in which Sz is taken to be diagonal, show that the spin matrices for a

spin one particle are given by

Sx = ~
√

2





0 1 0
1 0 1
0 1 0



 ; Sy = ~
√

2





0 −i 0
i 0 −i
0 i 0



 ; Sz = ~





1 0 0
0 0 0
0 0 −1



 .

[5] For a spin one particle find the spin wave function given to be
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(a) Find the probabilities that the spin a measurement of Sz will give value

(i) ~;
(ii) 0; (iii) −~.

(a) Find the probability that the spin a measurement of Sx will give value ~.

(b) Find the average value of spin along direction (2, 2, 1).

Assistance

For assistance and a similar solved example(s), click on the links given below

(a) Making Q[1] Matrix Represention of Operators

(b) Computation of Probability
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http://0space.org/node/3067
http://0space.org/node/3068

