with g, sl it's the same for I". Finally L= -1
(s Q9 answer) and therefore commetes with any
sperator. Only V oand [ fail to commute with ..

Q11 [F] Forw < L, V{z) = 94%/32m L%, and 50
wsing the result of Unit 6 Exercize 4
Ea = (2m(E— V)" iR
= (2m{25 - 90 f32ml T2 i = L.
Thus ky = 2x/L. (Sec FT Seq.0-1.)
@iz [H] For |z} £ L V(z) =0, and s
ko= {2mEY* 1h
= (2 x 250 [32m L*) 2 10
= ohfdlh = 5z /2L
[See T Sec.0-4.)

Q13 Lﬂ For x > L V(z}is the same as in Q11.
Henee ks = by = 2x/L.

14 Uz cantanmity of 2 &t the two honnd-
aries using values of &y, ke and Ky from Q110013
(5o FT Ser, B4} Thus at ¥ = —L we have

_‘llp'i!:rl: = R + .-'h#_ii"i_"’]ﬂ’
== H“Li.'.:r{—f.]_.rﬁr + .U-lgf' ihwi - I.Ill'il'..
This gj"ﬂ.'ﬁ_‘h +.-1.: = —IH[ +i.ﬂ-_ﬂ- Qar B| T H] ='|'[.l‘1.'| =+

Ag).
Mow wse-continnity of veal x = L [See FT Ser 0.4, ]

ﬂﬁ.i;:-nr.;ir. ¥ Eﬂf—iﬂrf.-.llulf-
= ﬂ':l..i?-'r-[-_."l'. T I-_-'~"1L—|:!r| LI.'LI
This gives S+ Ba{=i) = O] + 0% o By — By =
—iy A+ O]
Q15 | BH ] Use continuity of o at the two hound-
firies. At 1= [
By (i57/2L)e™"? 4+ By(—ifm /2L e i00
= Cili2afL)e®® 4 Cuf=i2xfL)e™ 12",
Thiz pives
(521 {Byi + Bai} = 2{C) — )
or
By + By = —[A/50(C) - C3).
Al —
Ay (i2r fL)e= 1T 4 Aol —i2x/L)el2"
= By{ism/2L)e P72 4 By(—isn /2L el
This ziviss
2045 — Aa) = (5/2} (By (1) = I}
iy

H| + Bg ] [-'lllr."i:li I::.'i| - _.1'1_2] .

in

16 The probability curvent i (FT Eqg. 0.8k}
Jo= (iR 2m (" — ™)
= (il 2m)[(Hre 0= 4 prikary
(kg By "™ — iy By HE07)
ol I:'B_Ipl.'rn.!' 4 !;‘Hp iirn-r:l
{—iky BT 4 jkp Baettos )]
= (ke fm) (161" — 187

L The steady-stace probability clureent
must. be the same in all three regions because there
are oo sources of sinks of particles; Lo particles are
neither creabs] nor destroved, mevely reflected o
transmitted. The answer to Q17 is therefore equal
Lo the answer to Q16

Q18 [E] Use+ = gg/2M (Unit 8, page 8). Then
2ET XA I T = g 160210~ /2 x 1673 x
L% kg, which gives the gyromageetic ratio g = 5,58
0Q1n El The energy of the transition from pac-
allel, 1o antiparallel, is E = 2| - B = 2| | B where
g i85 the component of the proton's magnetic mo-
memt along the magnetic field direction and I7 is the
magnitude of the field. (See Unit 8 Sec 1.2 |p,| =
Gl 2 where i3 s the magnitude of (he s-component
of angular momentum (spin] associated with the pro-
ton. (See Exercise 15 of Unit &) Thus we hawe F =
(2B =267 % 108V T~ » 1.055 = 10~M J 5 x
IT =2817 x 10 ], The associated frequency is
f=E}h=425% 107 Hz.

hog i
Q20 [, = 19 operates on functions
Firid ). Por f =2 =rcosgh,

L.z = ?r[—m'.. B

Therefore # s not an eigenfunction. Similarly
fi

I . —_— = T ;
L.ry T (" sin ¢ cos )
Hioc
= -if1"‘1'c:¢52¢

and 5o ry is not an elgenfnetion. The other options
are all eigenfunctions:

foze it e

= - — =} i S —
= b [ {eigenvalee = 0),

- el ;
T o i | S pre .
t{J— +'I|I -1-_2:] ]I:_-.i-li':l[ + ::I

=1 (eigemvalee = 0],

. o :
g Rk ]
Llz + iy) = 3 (raf]
= firel® peigenvalue = f)
and similarly

L=I:.J:: = iyl = —fr =iy [eigenvalue = = k),



