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Solutions to

1.1 Problems in Quantum Mechanics E1-E16

Last corrections 29/11 2010
. 12
E1l \/g et g
E2 QM: F = %, CF: gives the same.

E3 |R? = (\/E—i-Vo—\/E)z’ T2 = 4/ E(E+ W)

VE+Vo+VE - (VEFTVHVE)?
Bt R = el
E5 -.
E6 |T? ~ exp(—2m, /" (—E)/h)
E7 proof.
E8 proof.

3/4
E9 u(x,y,z2) = (%) / e—(2? + y* + 22)/2b%, where b = /-1~ and u(r, 0, ¢) =
E10 %cosgp
E1l Use Y;—m = (—1)" Yim

E12 a) Pf(r,0,¢) = f(r,m—0,p+7) b) PY;; = (=1)" Y;; ¢) proof

6
E13 a) <U100|Z|U200> =0 b) <U100|Z|U210> = % (%) 24‘170

E14 Eigenstates are

Xo+ = (1.1)




2 1. SOLUTIONS TO
and ,
e—ip/2
V2
Xo— = ‘ (1.2)
_ete/2
V2
E15 3
E16 Eigenenergys are £, = —3.53-107%0J and F_ = +3.53 - 10726,
X(t) = A 1 et 3341078 L p 0 i 3:34:10%8 ¢ (1.3)
0 1
and subject to |A|* 4+ |B|? = 1.
E17 17.6 MeV
E18 proof
E19 result for ¥(x) = Nge_"‘“’"‘, use it to make your estimates.
EQO ¢(p) = \/%“22_;'}_22
E21 A= Qi
E22 proof
E23 AE =1.14 eV, 1.085 - 10~%m.
E24 n=4-107, 7.6-107%V
E25 No,Plzﬁandsz;%.
E26 a) U(x,t) = A, /2L (ug,(yc)e_"'EWﬁ — Bug(z)e P 4 10w, (x)e‘iElt/h) b) A? = 25,
c) 25/126 .
E27 Width ~ 1/\/a, gives E ~ (Ap)2/2m = &

2m



