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Show all work to receive credit, and circle your final answers. This exam 1s closed book, but you can use the index card with
reference information that you have prepared.
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Problem 2 (20 points)
! [
A quantum state of an electron spin in : bases at / = 0 can be written as: [o) \( /i

(@) Determine A by normalizing this state.
() If you measured . of this electron, what possible values cou
(©) f the component of spin is measured, what is the probability to get the » alue -h/2

(d) What ix the expectation value of 8, + S,,?

Id you get, and with w h it probahilities?
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(€) A a part of the quantum circuit, the electron is sent through the phase gates s ( 01 followed by

Hadamar gate H,, = |V~ /‘ \/— . Calculate the output state.
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Show all work to receive credit, and circle your final answers. This exam is closed book, but you can use the index card with
reference information that you have prepared.
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P
roblem 3 (2 points)
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h ate 1) 2v2
(a)Is lh'h quantum numbers n. /. m e state ) = 2[300) - 22 [121) (here we use the nomenclatare [nfm)
S this a statjon: A
(b) Whay Soil'l_g?”“r.\' state? Explain your answer
W ssible values of . 1.2 and I.. could o
(¢) What are the ek pectati f f". L al‘\d L. could arise from a measurcment of this atom?
(d) Write the time-evoly on values for measurements of each of 72, L* and 1.
(©) Atwhat evolved expression for this state [a (1))
‘hat time this st; T - 2
state becomes orthogonal to |4) - %[3(}{]) f "-\2[ 121). You can assume that {[nfm)}

for a quantum

basis 1s orthonormal.
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Problem 4 (20 poing)
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Probl i
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A particle of mass 1y
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Problem ¢ (10 points)
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