ELEMENTS OF QUANTUM MECHANICS - EXAMPLES CLASS 2
QL (w,t =0) = Ay + 3thy + 3]

(a) Jo(z,t =0)¢(z,t = 0)dz =1
= A2 [(thy + Bty + bs)* (V1 + Bia + ¥5)dar
= A% [ (4} + 35 + 15) (1 + 3t + h3)da

= A / VT + 0130 + T3 + 3Y5ehn + 95eh + 305005 + Y5 + Y530 + Y3yadal]

= A%(11) hence A = 1/4/11

(b) prob measure F; is |¢;|* ie 1/11 = 0.0909

(c) zero! the system is now in a pure state ¢; which has energy F; so there is no
probability to measure energy FE,

= (1/11+9/11 x 4+ 1/11 x 9)E, = 46/11F, = 4.18E,

can’t get this from a single measurement as only energies which you can get are
El, 4E1 and 9E1

Q2. zero! 1), is antisymmetric about the midpoint! so no wavefunction which is overall
symmetic about the midpoint can have any contribution from this component. see
sketch.

Q3. see sketch

(a) finite number of bound states

(d) infinite number of bound states

Q4

—h*ou?  2m
= T Vo~ EYp =

general solution ¢ = C'eP* + De™P*

boundary condition at x — oo is C' =0 so ¢» = De "

p x /(Vo — E) so gets SMALLER as E gets bigger, approaching V;. so the expo-
nential tail gets LONGER. The particle can penetrate further into the forbidden region
when the potential barrier is smaller. so n = 3 has the longest tail into the classically
forbidden region, and n = 1 has the smallest - see my sketch answer to 3a.



