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[1] Compute the spin wave function for a spin half particle in the following special

cases when the value of projection, in the direction specified, is as given below.

Direction Spin Projection Direction Spin Projection

(1,0,0) +
~

2
(1,0,0) −

~

2

(0,1,0) +
~

2
(0,1,0) +

~

2

(1,-1,0) +
~

2
(1,1,0) −

~

2

(1,1,1) +
~

2
(1,1,1) −

~

2

[2] (a) Compute the (unnormalized) spin wave functions for a spin 1

2
particle having

spin projection ±
~

2
along the direction given by the unit vector n̂ = (n1, n2, n3).

(b) For each of the following six vectors determine if it represents one of the two

state found by you.

χ1 =

(

1 + n3

n1 − in2

)

, χ2 =

(

1− n3

n1 + in2

)

, χ3 =

(

n1 + in2

1− n3

)

,

χ4 =

(

n1 − in2

1 + n3

)

, χ5 =

(

1− n3

n1 − in2

)

, χ6 =

(

n1 + in2

1 + n3

)

Click for Assistance

⊘ Use answers for [2] to solve the following problems.

[3] (a) Find the spin wave functions for a spin 1/2 particle with spin projections ±1/2

along (2, 2, 1). Verify that the two wave functions are orthogonal.

1

http://0space.org/node/3063
http://0space.org/node/3062


(b) If a spin 1/2 particle has spin pointing along the direction (2,2,1), compute

the average values of Sx, Sy, and Sz. Do you expect to get real values? Why?

[4] Find the direction along which the spin projection is 1/2 for a spin half particle if

the spin wave function the particle is given to be

χ =

(

3

5

−
4

5

)
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