L3300 EE See Bection 3ol Unit 10, sspecially
the secomd row of Table 4 on .33,

LR Iﬂ@ Sew Section 3 af Uit 10, especially

the gceond row of Table 4 on o33

Q32 [E] See Section 1.4 of Unit 11,
Q33 See Section 2.3 of Unit 11,

34 H] There are twn parts to the spectrum.,
An o infioile pomber of  disercle  energes
(B = [—138/n eV forn = 1,2, 3.} and the con-
Ernvunsen o posibive energies. Thus the answer i ope

tion H. (0 15 usually taken to be )
Q35 S Seetion 3 of Unit 11,

Q6 |£} The given wavefunction 5 o lmear su-
perposition of Yo mlm= =10,411 It i there-
foaes am edgenfinction. of LEwith { = 1 aml wagemvalun
(4 100 = 282, (See FT p 483 to end of Section
11.2.)

Q3T |F| The spherical harmonics ¥, and ¥4
ara eigenfunctions of l with sgensalues hoand 0
pesprectively, Hence

i ;f].,;[m'.,. 0, T

[ T
= _‘-j“].l 0]

3E r| F.G | Chptions A, E oand H o wvialaes
L= n— 1; optiong B, O violade fm] < 1

gst  [DEF]

The emerpy is —Ey ) only op-
ticns THLELF share o valoe of n,

Lan l-ﬂ%'_] The @ dependences of ¥) 5 and ¥y
are the same, but that of 15 o B different. [The Rt
that ¥y _; = =¥y does nod-amount o different #
dlependence, )

Cpal L H The pumber of radial nodes iz

R A Y
a4z |r},:;|

For the same @ and o dependencs,
by = Esoey = T,

43 | 11"| For example, to show 1, weite down
Her = o and the terms which are first order in & Eive
HYg L gl o gt

Taking the inner product, of this equation with 6!
Hives

{‘ﬁuu_H(n;#n} 4 {1&“”11:]':”13'?“”) = {"J"‘:w.-"'[":”j )

Sinee H™ is hermitian this is squivalent to
[:H[“Jq'.t":':',.-p“?'} 4 {:*iﬂml.H“:'q'!m':l - {;Jh'i'-‘:',ﬂ_-':”) )
Wee now use HM ! = 4" o pive

[¢|UJI¢|1J} + [I.i.i:I:-LIH-:nq.,UH) £ {¢Llr|1¢Lll} :

ar

oy T} 0] oE o) oy _ _,l:'JJ 111
(6 HNG) = (o 1) - (9,901}

— (ater oy i iy’
(@@t = (811 5)",

which is option I, Opion H ean amalarly be ob-
tained by considering the terms in He = a4 which are
=econd arder in & and again eaking the inner prodaes
of the veaulting equation with ',

au
(Tifz (#42 + i) "ﬂ:',;ig (e~ -ﬁ-':“})

= Hiwn AL ) — (wh, SHw
i dHp ) = [l )
= §{—064 — 084 + 084 +064) = 0,

as vegquired by Eo, 53 of Uit 14, No other two op-
tions satisfy this condition.

045 The fivast-oeder corrections for the
energy are given by Fa. 14 of Tleit 14, e

E((of + 0] 080 (wi! + "))

. %{-—H.E.rl —0GA + 084 + (L84 =24,
anil

3w - ) g0 (0l — i)

= 1{-0.64 - 064 - 084 —08A) = —144,
Q46 ANl Tour pacticles can have s = =m =
1-
Qa7 El Twao particles haven = [=m = 1, two
an havwrn=1lamd I =Zm=1 wil=lm=2
(Omly tive Fecmions can have same 1, L.

Q48 [A]

mie]

All four particles may have 5 = | =

(W ELH El Three have 5 = =1 = 1, ooe had Tor
coamplen=m=1,1 =24

050 @ To obtamn the first excited states of
the system we could cxeite one fermion Drom the
mo= omoan o= 1 state to one of the et simgle par-
ticle frst excited stabss n=§ = I.m = 2 and n =
mo= 1= 2 50 the enerpy of the Grst excitod state
of the system is By + 3 § By = 1 Alternatively we
comlid exeite one af the fermions from the single par-
Hebe first excited states to the stngle particle semond
excited state n = 1,0 = m = 2, This also has energy



