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Cynthia Jameson
Rectangle

Cynthia Jameson
Note
This is an acceptable wavefunction. Ignore the incorrect statement within the box.


2.

function finite? continu | first single- | quadratically
ous? derivative valued? | integrable?
continuous?
u=x, x>0, and | not for yes not at x=0 yes no
u = 0 otherwise | x=+w
u=x not for yes yes yes no
X=%00
u=ge™ yes yes notatx=0  |yes yes
u=e”™ not for yes yes yes no
X=-00
u = cos(X) yes yes yes yes yes
u=sin( x|) yes yes not at x=0 yes yes
u = exp[-x] yes yes yes yes yes
u=1-x, yes yes notat x=+1 | yes yes
-1 <x<+]

u = 0 otherwise
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4. ¥(r) = N expl[-r/ag], find N

Normalization: [¥*¥dt = 1

[ [ ] N? exp[-2r/ag] r’dr sined6 do

Integrating over d¢ gives ¢ |°* gives 2x.

Integrating over sin6d6 gives -coso |o" gives 2.

Finally integrating over r: 4 [o* N? exp[-2r/ag] r*dr =1

Given Jo"x"exp[-ax]dx = n!/a™with n=2, a= 2/a, gives 4n N* 2! (2/ag)®=1
N’=1/na,> N=[rna’] *

Therefore the normalized function is ¥ = [ ay°] ~ * exp[-r/ag]

The probability of finding the electron within a volume of magnitude dt is
Y*¥ dt. The probability of finding the electron inside a small volume of
magnitude 1.0 pm® located at the nucleus is [r ag’] ~“exp[-0/ay] 1.0 pm?®
1pm=10"°cm

[ (0.529x10®)° ** 10 =z ** 108/0.529%* = 1.466 x 10™*®

The probability of finding the electron inside a small volume of magnitude 1.0 pm?®
located at a distance a, from the nucleus is
[1 (0.529x10°%)°] ** exp[-2] 10°°=0.20 x 10*®

5. (@) V = -Ze?/r, + -Ze%Ir, + €°Iry,
(b) L, = xpy - ypx = X (Ali)oloy -y (Ali)olox
(c)V=-qreE=-qz £,
(d) T = -(1%2me) {6%10x:% + 10y + 8°10z2,% + 6%10%,° + 1oy, + 6°10z2,%}
(e) Be™ ion has Z=4 and one electron.
= -(h°12me) {0°10xs° + &°1oye” + 1027} -(H212M,) {0°10%.° + 8°10y,”
+ %102, } -2€%Iren

6. () -(H*12M) {6%10x,% + 0210y + &%1021° + °1ox,” + 8°1dy,” + 6%10z,°+ &P1oxs”
+ P10ys” + 010257+ 0%10X4” + 0710y ° + 210247} W (X, Y1,21, X2,Y2,Z2,
X3,Y3,Z3, Xa,¥4,24) = E W(X1,Y1,Z1, X2,¥2,Z2, X3,Y3,Z3, X4,Y4,Z4)
(b) He atom has a nucleus of charge 2e and two electrons
{-(h?12m) [6%10x:,% + 0%10y1% + 6102, +0°10%,% + %10y.* + 6%10z2,° ]
-(H212M,,) [6%10%:7 + 8°10yn° + 0°10zZ,7] -2€°Ir1n -2€%Iron Y (X1,Y1,Z1,
X2,¥2,22, Xn,Yn,Zn) = E W(X1,Y1,21, X2,Y2,Z2, Xn,Yn,Zn)
(€) { -(7?12me) [%10xe% + 0210ye” + 8%10Z:7 ] -(HP12My) [%1oxa? + 8218Y? + 0°1024° ]
- €%Iren € Zn E, +€ Ze E } Y(Xe,YerZe, XnYmZn) = E Y (Xe,YerZey Xn,YniZn)



(d) { -(A12mg) [6%10%:° + O°1dy1° + &°10z2,% +&°10x,° + 8°10y,” + 6718257
-(FP12MW)[0%0x? + 1oy? + &10z? ] -(h12Mp) [6%10xp? + &1dyp° + 8%10zp° ]
- %Ity - €%y - €%Irip - €°/rap } W(X1,Y1,21, X2,Y2,Z2, Xu,Y:ZH, X0,YDZD)
= E W(X1,Y1,21, X2,¥2,Z2, XH,;YH:ZH, XD,YD,ZD)





