PART A (Unitz 3 awd 4)

Q1 to {)§ mainly concern L 2

Q1 concerns  solutions ta the oppdimensonal
Sehrddinger couation.

1 Lot vo{x) bean acceptalle solition o the timwe
independent Schriidinger equation with a prdential
energy Minction Vix) that = finite aeal continoons
everywhere, The key containg precisely fue stabe-
ments that are not mecessarily troe for such & solo-
tiom, Select the fwo options (lat are net necessarily
L.

KEY for Q1

A ale) b eontimons evervwher, v
B i) is ronlinious ceerywhere.

0 " (p) i continuous everywhere. A
D Jux i an even function of & l‘,:{‘

i
v
o i Ir = = a . . x
G ") is finite everywhere. v

H |yx)| vanishes as || = 20. m/
-

Foogele) s Anite everywhere,

F oo is finite everywhire.

Q2 tip (d concern a partich of mass m confined
within an infinite sguare well with potential energy
funpcbion Eiven by

= ! {n
EI:."_|=
e

Q7 anid Q3 share the same key.

fori= x5 L
for & == Loand > < 0,

02  Suppese that the particle is in the groond state.
Select the option that gives the probability for find-
inp the particle in the interval [L/3, 25."3].

Q3  Suppese that the particle is in the first escited
state. Select the option that gives the probability for
finieling the particle in the interval [L76, 57./6].

KEY For 02 aml Q3

A} B4+ 3)(2r)
B § Foob—5/x)
¢ g G 243 4R
DL 2 — 3/ (4m)

04 Let ha = :~_=.1u_|"_.=.--l,l'f.|_ Select the option that s
thee wavelengih of the photon emitted when the par-
ticle makes o trangition from the third excited state
ts the fipst fxcited state of the infinite square well,

EY for £

A 2y E Ad

b Aafd F oo
C 3y G Sag

| H  Apfi2

(25 and (4 meinly coneern Unit J.

5 and Q6 concern a particle of mass m inoa har-
monie oscillator potential well with potential energy
Function Viz) = toufz®.

€5 Sebect the fuo options that are Jalze stalements.
KEEY for (6

A& If the particle is in a stalionary state, bheas Bl
acdnls of its wave Funetion is time-independent,

B If the particle is in & non-stationary state, then

the modulus of its wave funetion is time- dependend.

€ 10 the particle is in a stationary state, then every

T

messurement of energy will vield an add multi- o

ple of the pround-stabe energy.
D I the particle i= in a nop-stationary state, then

not every measurement of cnergy will yield an 'L',\\

ol multiple of the ground-stake energy.
E  If the particle is in a stationary state, then tle

probability of finding it at pegative values of x %/

at i given time is equal to that for finding it at
positive valiues af & at thal tims.

F A particle in o stationary stale, represenbed [y
), is mare likely to be foumed in the region
x 2 0 when n is large than when n = 1. :

I the particle is in a stationary state, then the
first derivative of ks wave function with respect
tey r necessnrily vanishes for af least ome il
of # in the range e = x 2 0

I I the particle is in a stationary state, then the
second derivative of its wave function with re-

L

spect Lo ¥ necessardy vanishes for at least rn:r:"-/

value of & in the range oo > o = (L

Q6 It is found that a certain stationary state at bhee
necillator has a probability density with precisely T
Ioeal maxima, Sefect the option that gives the energy
of this state,

KEY for 06

A 3hf2 E 112
B Shw2 T 132
O Thaf2 G162
D Ofef2 H 172

PART B (1nits 5 &)

Q7 to Q10 nininly coneern Uil 5.

07 amed QR voncern & particke of mass m in a har-
rnonic oscillator potential well with podential energy
Puneiion Viz) = %'r.ra;aj:.rj_

Q7 Congider a wave packet ¥(x, t) formed from thee
first excited-state wave function oy () and the sec-
and exeited-state wave fnction ¥y (r). At time =
00, the wave funclion is

Pz, 0] = L84 () + Oy ()

o



