Problem Set 4 Answers
On Expectation Values

(z) = [ °¥* z Wdz
= fob [2/b] & sin[rz/b]z [2/b] & sin[rz/b]dz

2

Physical z z P Exin
quantity
Operator z 2° (nli) oloz | -(212m) &%z
Op¥ z[2/b] * sin[nz/b] | Z°[2/b] *sin[rz/b] | (afi) [2/b] % | (B*2m) [2/b]"
/b cos[nz/b] | m?/b’sin[rnz/b]
Y*Op¥ z[2/b] sin’[nz/b] | Z°[2/b] sin’[nz/b] | (afi) [2/b] ~/o | (H3/2m) [2/b]
sin[nz/b] m’/b%sin[nz/b]
cos[nz/b]
Integration [2/b]{ Yaz* [2/b1{(1/6)Z° (/i) (H/2m)
[xsinaxdx = |- (b/4n)zsin[2nz/b] - [(b/4m)Z* 2r/b?w[bin] | [2r2b%){z/2-
Yax? -(b*/8n®)cos[2nz/b]} | +(b/2m)’]sin[2nz/b | sin’[nz/b] | (n/4b)sin[2nz/b
- (Yaa)xsin2ax ]+(b/21)*zcos[2nz I}
-(1/8a°)cos2ax | taken between 0 /b]} taken taken
and b: taken between 0 | between 0 between 0
[X’sinaxdx = | [2/b]{b¥4-(b/4m)b and b: and b: and b:
(1/6)x° sin2r- [2/b]{b%/6- (B)[Lb] | (hZr2m) [2n2/b7]
- [(Vs2)%? - (b%/87%)(cos2r - [b%/4n+(b/27)%] [sin’n- {b/2-
(1/8a)]sin2ax cos0)} sin2m sin%0]=0 | (n/4b)[sin2n-
-(Yaa")xcos2ax =[2/b]{ b%4} +(b/27)?[b(cos2x - sin0]}
| sin®(ax)dx 0cos0)}] =(#*12m)
= o - =[2/b]{b’/6 + [27%/0%] {b/2}
(1/4a)sin(2ax) b%l4n’ }
Expectation (2) = b/2 (z% = (p,) =0 (Exin)
value b*{1/3+(2n*) "} =(h*/2m)n*/b?
=h?/8mb?

The classical average (z%) is (1/3)b? which is only the first term in the quantum
mechanical average.




