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Question s JeSt 2022

Consider a spin-1 system whose S. eigenstates are given by |—1),]0), |+1) corresponding to
the eigenvalues —h, 0, ii. The normalized general state |¢) of the system can be expressed as

|U> — i I |—1) + Co ‘(]) -+ Gy H—l) s

and c¢_, cg, 41 are complex numbers. Subjected to the condition (1| A |10) = 0, which of the
following statements is true?

(a) |(’+1|2 = 2|(.‘-()|2 =1 (c) 21(’—l|2 3 |(?+1|:2 =1
(b) |(_‘_1|2 + 2|(.‘-UI2 =] (d) 21(-1'—l|2 P |(-1'0|2 =1
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QuesStion s Jest 2023

3 3
Consider a spin-1/2 particle in the quantum state |¢)(3,a)) = cos ( ) 1) + sin ( ) ol

where 0 < 8 < mand 0 < a < 27. For which values of (4, v) is the state [¢’(4,)) orthogonal
to |v(53,a))?

@ (r+ 8,7 —a) (b) (# — B, 71— a) () (m+ 8,7+ a) d) (r— 8,71+ a)
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Con;rmuioctors wit~ oYwey GuontitieX —>
- Spin does not dePenJ. on spatiaf DoF, SO
Spin commute woith all Shakial opevators

&;.0=0 [& Rd=0 [5.K1-0
% [S?Lr]—?-—_l =0 [S\a / '2_1 =0 [S;(,PY-J =0

Spin OFqu’rOYS in terms of paul maXvices
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Sx=Th O HTRO Sk
2 3 -
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T -klg— _“\'_'k/)_ -'3'-'\7\/9_
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E%jénvafc’rom of S, as basic vectors 3
. S'\z hasS & e_ﬁenvec’roys 1'T>2_‘= (2))
W7 = (V)

° In aene'ﬂtﬂ State of ngk,m cav, be

wyiHen as 3

v= A0, + BN

Probability to Cje:r Y, (Spin up) = = +}5

‘ “ooom ]472_ (Spin c’ow@ = ’}3_.

A2 +B*
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= (D Bt 51
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we need to write |1, , Wy 0 tevyms
of M) and N

Let , ll[\)z_ = Q—M7,L + b |J’>9c_

OL-‘-‘—<-’F[’T7.—_-..I_1\(‘ o1
= = \[5_K ) °> =
_ _ i _ \ =
b-— 7<(_\L \TZ>L = \E_ (\ \) (0) =

oo M)Z = \I_D_-L,Dx la%)

llﬂd. Aot N) = 0 [T + bNx

0
b <\]1 1‘1’72_ = L 1 -\) (?) = =l

| Wy = J—U’D + N2
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d(jeh\zecbws 2
\ >y, = [ CosOfx
e ?sing/,

\ X r_ = [ =Sin8/y
eﬁ‘i’Cos%_
Emmk;ﬂe s Jest 203

Consider the operator S -n with eigenkets |+); and
eigenvalues :I:% where n is a unit vector and S is
the spin operator. A partially polarized beam of
spin-% particles contains a 25-75 mixture of two pure
ensembles, one with |+); and the other with |+);
respectively. What is the ensemble average of

S-z

sl
h

—~ —

—_
o)

S— S— S— S

p— W= 00| Qo=

Sl
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