7.

Exer emobei 6n n evépyewa mc Bepshiddone kard-
OTa0T)G OTO GTOUO LAPOYOVOL umopel va eivat akpr-
Baix; yvooti, ahlhd 6Tt o1 kataotdoels Sityeponc Exouvv
Karow afefardmra o TipES oV (v «EvEPYEIKD
nAGrogy). Zuvader avtd pe mv apyf me afefardmrog
omv wopen mg evépyeag; Ednyiore.

Nat. XTnVv evepyelakn pop®n, n apxn tng afepatotntog sivat AEAt > h/2 . o TNV BepeAlwdn kataotaon, To At
glval TIOAU HeYANO, KBWCE TA NAEKTPOVLO TIXPARLEVOUV OE QUTA TNV KATAOTOON YLX TIOAD HEYAAO XPOVIKO
daotnue, otote N AE givail TTOAU pIKPN KOL N EVEPYELD TOU KPATOLG PTIOPEL va yivel akplfwg yvwaoTtn. Na ta
OULYKIVNUEVA KPATN, TA OTIOLO TIOPOUVV VO ATOOUVTEBOUV OTO £TtiyEl0 KPATOG, At gival TIOAU HikpoTEPO, Kot AE
QVTLOTOLXEL PEYOAUTEPO. QG €K TOUTOV, N EVEPYELX TOU KPATOUG ival AlyOTEPO YVWOTH.

10. Av éép:f:re ™ Béom evdg obpatog pe axpifel, yopic
aPepardtnra, moco kakd o yvopilate v oppr tov;

10. Av &€pate tn Beon akplPwg, TOTE dev Ba EEpaTe TITOTA YL TNV OPUN.

12.

Mirwe n apyn ™ apefadmrag Béter gvg 6po
OG0 Kokl PIOPEITE VA KAVETE OO0 moTe EViaig ¢
tpnomn Béomg; HE-

12.'0Oxt. QoTt600, 600 peyaAUTEPN €ival N akpifela TNG pETPNONG TNG B€ong, 1600
peyoAUTEPN Ba gival n afefatdTNTa OTN HETPNON TNG OPUNG TOU OVTIKELUEVOU.

H xupatoouvapmon yia £va 6mpatidio ot évg KoVt g

vai undév o€ onpEia EVIOS TOV KOVTION (EKThc ang ”
aepintwon nov n = 1). MArOG avtd onuaive, bty m"
Bavomta evpeong ToV cwpaTdiov o avtd 1q Oﬂuai(;
givar undév; Minmg avtd onuaiver 6T 1o COUATIS,
dev pmopel va TePacet and avtd Ta onpeia; E€nyfore

14. Nay, n mBavotnTa eVPecNng TOV CWHATISOL 08 VTA Ta onpeia eivat pndevikn. To cwpatidio duvatal va
TIEPATEL ATIO QUTA TA ONUEia. AeSOpEVOU OTL TO CWHATIOW0 EVeEPYEL OOV VA KOO, OUTA T ONUELQt AVTLOTOLXOUV

OTOVG KOUPOLG TWV OTACLHUWY KUUATWY ECA OTO KOUTL.

16. Ia éva cwpartido oe éva myadt anepoy Suvapus

0 SLaxwPopds PETAED TOV EVEPYEIOKDY KATAoTAoEmy
avgaver kabag avgaver to n (PA. EE. 39.13). Opag
apym me avriotouyiag Sev amattei oTEVOTEPN andotaon
}}St(lél') TV KOTacTacenv, kabdg avkivetal to n, £&to1
bote va TPOGEYYIOEL i KAAGIKT (un) KPavtiopévn) ke-
taoctaomn; EEnynote.

16. KaBwg av&aveTal To n, n eVEPYELX TNG AVTIOTOLXNG KATAOTAONG au&aveTal, 0AAG To AE/E pooeyyilel TO pndev.
o TO HeYAAO N, N TTUKVOTNTA TIOVOTNTOG TIOLKIAAEL Ypryopa HeTA&L TOL PNOEVOG KAL TNG HEYLOTNG TLUNG KAl Elvat
EVUKOAQL LECQL OTO KAQOOLIKO OTIOTEAETHQ, TO OTIOLO (VAL L OUOLOMOPPN TTVKVOTNTA TIOAVOTNTAG YLo OAQ Tl onpeial

OTO TINYAdL.



17. "Eva copatidio nayidevetar oe éva Ty ad amepov du- , , : . 4 { 3 ]
voyukob. Tleptypéyre T copbaives oY evépyeia e 17. Kaew'c HELLVETOL TO SUVaLKO HEWVETO, N KUPATOOUVOPTNON EMEKTENVETAL OTNY OMTAYOPEVREVT TEEPLOXT WG
Bepehiddoug KGTAOTAOTG TOL CORATIBIOL Ky ot aKo)\ouefuvrac cpletvouoo,( EK@ETl’KI’] ouvapTNoN. (?Tav T0 SUVOULKO TIEQTEL KATW OO TNV EVEPYELD TWV owlpom&wlv, n
HaTOoLVAPTNOT| TOL KaBdG Tar ToryduaTa Suvapkod vi ?\gtroupyla TOU KUUOTOG s,Ew amo To nnch‘S’L oAAGeL amd pot EKleF_TlKr] oclnoc;Bsolr] o€ 'FO(?\O(VTU)OI’] pe psya?\urepo MNKOG
VOVION TENEPAGUEVA ] bbb xce L KUPATOG OO OTL £XE EVTOG TOU TtnyadLov. Orocv, TO éuvapu«? evau Mun&ev, O UAKN KOROTOG Ba sival Ta l&g Tavtov. H
PACHEVA KO HEWDVOVTAL OAOEVE péxpL va EVEPYELA TNG OgPEALWSOUE KATATTAONG TOU HOPLoV 0TO TINYASL YIVETAL N EVEPYELA TOL EAsVBEPOL CwWHATISIOL.

PTACOLY TEMKE 6T0 PNdév (ravton [ = 0).

A ) h h :
I (ll) Ta vcrpo'wa O Juo ropaAinin 8€oun éyov 1o ke A=—= ﬂ cdsm@=mA.m=12,... ; yv=1I|tan@
eva. kmrikny 0,030eV, katevBivovra uéow dvo oy- P <
UGV andotaonc () : ‘ ) Ly L
peppoinc ba [?;]lixoig::m !]6"0' HOKPLd O aypég ma- sinf=tanf — mh_y —> y= m/l .m=L2,.. —
[ Yrboedn: Ayt Bostes mo e oHe 1,0 m paxpid; d | d ,
vion. - Apyua Bpeite To prkog KUHATOC TOV VETpo- A al il [553 107 J-s][l Om)
® V= = =
d d2mK (60107 m) \/2[1.57@ 107"kg)(0.030eV)(1.60x1071/eV)
=12.8%10"m
o o ' _h R Iy = he
() H Siaprea CONS EVOG TUTIKTIC 01syspp8vn; KaTaoTa- AE _E o DAt J 7
0. o0 OF £V aropo eivar mepimov 10 ns. YrnobBéote or1 i } )
ek g ) 5 OLEYEDUEVT arTer
gy ATOO para'Bal\ €L a0 pua TETOW O1EYEPUEV KO, AE 1 500%10~°
graon Kal amﬁ}lﬂﬁ‘ eva CP('?TOWO HTKOUS KOpaTog me- = Eff =3 = =T, ;{ m e 26510 =|3x107"
ooV 500nm. Bpeite 10 KAaopa evepyeiaxnc aPePuid- E e 2geAt 2z [3 00x10 m,ﬁs] [lﬂ x10 s]
mrag A/ Kot 10 uiKog Kopatog afefadtnrac A/ A
quTov T0U QUTOVIOD. ) J J E AE A4
E=" 5 &E-""a1 5> AE~-Zar=-""a1 » =22
A A° A A E A

3% 107"

The wavelength uncertainty 1s the absolute value of this expression, and so T =




v oTV KaTdoTeo
6po mepimov 10
ExTIpNoTe

3. (11) "Evoc phextpovio Tov vdpoyovo
n = 2 napapével exel katl pECOV

— B ooy KaTioTa0T 7 = 1) (@) The minimum uncertainty in the energy 1s found from Eq. 38-2.
pw va petafei o e

-34
: : : v kardotaon n = 2. po (1.055x107 I.s) . leV ) —
v afefondmra oy evépyela oTIY civan auI%; AE> — = ( — =1.055x107%]] ————— |=6.59x107cV~ 107V
B) Moto khiopa g evépretag perdpooms G i) At (1x107s) 1.60%107°7
: : . c Aatog (o€ ’ "
S;)t:]] e ?op?:z’uic:gp’:n’évz?’; (b) The transition energy can be found from Eq. 37-14b. Z=1 for hydrogen.
S TG Ypapprig 670 QAo . 2 I

E, =—(13.6eV)%

2
Iy

— E,-E = {—[13.6&V]j—:|—{—[13.6e15’]1_;:|= 10.2eV
AE  6.59x107eV

= =646x107 ~[10°
E,—E  102eV 10°]

(¢) The wavelength is given by Eq. 37-3.

E=hv= he

L

6.63x10*Jeg)(3.0010%°m/s )
g’*":( ) ”=1.22><1:]'-'m=122mm 100nm

—s

T -19

E [mjﬁ][l.ﬁﬂxm J]

eV
Take the derivative of the above relationship to find AA.

PRy R SN SNy L RN

E B N E

AE -0 _7 5

|AA|= }LE = [122m11](6.46>< 10 ] =7.88x10" nm ~ 10" nm




16. (1) Acite 6T n apym mg vaépbBeong loyveL Yia Ty
ypovikd eEapmuévn ekiowor tov Schrodinger Anhadn
deilte om edv Wy (x, 1) xar Wa(x, t) eivar MGELE, TOTE
U, (z,t) + W x.t) eivar exiong pa Adom 6mov 10 Kat
10 eivar avbBaipete otabepéc.

16. We are given that ¥ (x.7) and ¥, (x.t) are solutions to the Schrédinger equation. Substitute the
function AY¥, (x.t)+BY,(x.t) into the Schrodinger equation.

P C Ly B+ U () av, + By, =L C ¥ E(BY)
2m cx* 2m  ox® 2m  ox”

T oY g Y, qu(x)e,+BU(x)Y,
2m ox” 2m ox” )

+U(x)4Y, +U(x)BY,

=—4

—4 - p(a)e, ]+B oY vy, ]
2m e’ 2m ex” -
=A[f?z o, ]+B[fﬁ oY, ]= fﬁi[ﬂl +B"F1]
ot cit cit -
So, since — 2 6‘”1 [A"Fl +B‘P1] +U[_‘.~:][A"P1 +B‘P1] =iEE[A‘P1 +B‘P,] , the combination
2m ex” - - cit -

AY (x.t)+BY,(x.t)is also a solution to the time-dependent Schrédinger equation.



17. (1) @) Asitre ém n ¥(z,t) = Ae ' gl
var pia ADom TG POVIKG EEOPTNHEVIS gEiowong oV
Schrodinger yia éva eledepo cwparido [U(z) =
Uy =constand]

B) Acgifte 6T N
eyxqu ADOT TOV WEPOUS @) IKEVOTOIEL T Sratmpnom
e evépyewag eav ot oyEceis de Broglie oypbouv A =
h/p,w = E/h Ankadn Seilte 6T N (pECT) QVTIKATA-

otaon omv EE.. 39.7 diver

17. (a) Substitute ¥ (x,r)= 4¢"" " into both sides of the time-dependent Schrédinger equation, Eq.
38-7. and compare the functional form of the results.

2 2 2 il bx—ax) . 27112 .
_E_az_lf_k Uﬂl}f =— W™ o Ae ; +Uﬂderm_ﬁr] _ 'k +Uﬂ. A
2m cx 2m  ox 2m
il B —aa) .
in X if cde = hwde'™ ™
ot
(b) Conservation of energy gives the following result.
2 172
E-k+U=2 U p="_P_w 101K .y
2Zm A 2 2m
We equate the two results from the valid solution.
hzkz - i k- ax) i -t hlkl -
+U, (Ae =hwAe — +U, =he
2m 2m

The expressions are the same.



18. f]) ‘Eva hevBepo nlzmpémo EYEL KUP(IIOO‘IS)’VC'IPTT]O'T] 18. The wave function is given in the form v [I} - Asinkx.
‘. . » 8
W(z,t) = Asin(2,0 x 10 r), 6mov T0 T divetal ©

3 . 27 27 . .
pétpa. Kabopiote 100 NAEKTpOViOV @) TO HAKOG KOUA- (a) 7= =T _ - Tm —=3.142x10"m ~[3.1x10°m
toc, B) TV opyi, ¥ YTV TadTITA, Kat )TV KWnTIK) ko 20x107m
= h  6.63x107 Jes = =
Evepyeld.. G aR (b) P:F:_j 147'><1t]‘1':'111=2'1mxm *kgem s ~(2.1x10 Akg-m‘/s|
2.110x10 ¥ kgem/s | :
(e) v=P_ “ 1'1% mfs _ 2.3x10° m/s
m 0.11x10 ke :
2 (2110x10% kgem/s)
(d) K=p=( gm/s) . = [15ev

2m 2(9.11x107"kg)  (1.60x 107 IfeV

19. (I) Tpéyte ™ Kvparocvipron yia o) éva eAz08cpo
nhextpovio kat f) éva £A£00EpO TPWTOVIO, 6mov to kabe
éva £yl o otabepn TadmTA U = 3.0 x 10° m/s.
The general expression for the wave function of a free particle 1s given by Eq. 38-3a. The particles
are not relativistic.
2 2zp _mv  (911x107kg)(3.0x10° m/s)

al k="_="+¢f__" - _ =26x10°m™
@ A h h (1.055 107 J.s)

W= Asin[(lﬁ x«10°m™ ) .1}+ Bcos[(lﬁ x10°m™ )1]

b)) k=== =T = _ =4.7x10%m™
® A h Ok (1.055 x 107 J.s)

W= Asin[(zl.T «10%m™ ) .1::|+Bcos|:(4.T %10 m™ )'.s,:|




22. (1) AgiZre 61 yia éva SoPATidI0 08 £va TEAEW AKAPTTO 22. We assume the particle 1s not relativistic. The energy levels are given by Eq. 38-13, and the wave

KOUTI, TO HINOG KURATOG TG GUVAPTIONG KORETOG Yidt functions are given by Eq. 38-14.
) MTOTE KATO v qKo¢ Kbpatog tov de 13 2
OMOLOSNTOTE KATAGTAON EiVaL TO PIIKOG KOHATOS Wt P hn T nax - I
Broglie. E = —==— = p=— v =, |-l —| &> —=k=— —
8ml~  2m 21 | | | A
do=21 =" hich is the de Broglie wavel
ﬁ—?—p—.m 15 the roglie wavelength
n

26. The longest wavelength photon will be the photon with the lowest frequency, and thus the
lowest energy. The difference between energy levels increases with high states, so the lowest energy
transition 1s from n =2 to n = 1. The energy levels are given by Eq. 38-13.

hC:E1—E1: 31”1
A - Sml -

_[E_ 3[5.53xlnfj-s][ﬁlaxu:lﬂn] _Faioo
8me  \8(9.11x107kg )(3.00x10° m/s )

26. (II) H paxpitepn ypopun HAKOVG KOMATOG OTO EKTE-
UmopEVo and éva NAEKTPOVIO QAo OV TayISEvETOL
oe éva aneipag Pabd terpaymvikd mnyadt eivar 610 nm.
[Toto &ivat To TAATOG TOL NYadL00; AE =hv =

(2-1) -

28. The wave functions for an infinite square well are given by Eq. 38-14.

. (nx ; 2 . 2 AT
28. (I) Ipayre évav tomo ya Tig Béoeg a) Tav peyiotov W, = AS‘“{I—-"] i [ =4 sin [l_‘]
kot B) Tov ehayiotav péoa ot [)? ya éva copotidio . _ .
otV n-100T o€ éva aneipmg Babd TeTpayovik myddL. (a) The maxima occur at locations where |, [ = 4".

. o nT ni .
mn‘[l—_::]:l — I—_'.s:=[m+%]fr~m=ﬂ.1.2."'ﬁ—1 —

5
Y= [-m_kl}L m=0.12---n-1

TMEX
2n

The values of m are limited because x < 1.

(b) The minima occur at locations where |l;f”|l =0.

. 2| BT niw m
3111”['—_1;}::] — l—_r:m;?r:mzt];l;z;---n - |x,.. =—I|.,m=012---n




29,

36.

(IT) Zyedrdote T1g CLUVAPTHOELS KOPATOV KoL TIG d0vO-
uég mbavoTTag yia Tig n = 4 Ko n = 5 KATaoTACEK
Y1a éva 0TS0 TOV Toy1devETaL O £V TEMEPAGHEVO
TETPAYWOVIKO TN yadt.

(I) Yrobéote 6T1 éva copatidio g palog p eivar moyt
devpévo o Eva tenepacpévo duvapikd myadt mov EXE
éva. aropnto toiywpaoe z = 0 (U = ooy z < 0) ket
évag menepacpévo toiyopa dyoug U = Up oe = = b
Zy. 38.20. o) Zyed140TE TIG CUVAPTHOEL KVPATOV YA TS
TPEIS YopnAdTEpES Kataotdoeig. B) Iowa givar 1 popeTl
™G SLVapTONG Kupdtev oty Bepeliddn katdoTaoT
oTig Tpeg mepoyéc z < 0,0 < z < £, = > L.

o[

T %=0 x=1

X HMA 39.20. [popinpa 36.

P aula iy AVAVAVA

NN

yaNANAN AVAVAVAVA
VAR,

36. (a)

(b)

We assume that the lowest three states are bound 1n the well. so that
E <U,. See the diagrams for the proposed wave functions. Note

that, m the well, the wave functions are stmilar to those for the Vs

mnfinite well. Outside the well, for x = |, the wave functions are
drawn with an exponential decay, similar to the right side of Figure

38-13. vs | /7N

In the region x < 0, [ur = 0]

In the well, wath 0 < x <, the wave function 1s sumilar to that of a
free particle or a particle in an infinite potential well, since I'=10. ¥

J2mE

f x=0

. ; Jem|\U, —E
In the region x > |, |y = De”® |, where G = (Yo ]

fi

Thus | = Asinkx+ Bsinkx|. where k=




8.

(I1) Eva @paypa duvapikov £xel Eva f)\poq’ Up = 14 eV
xat naoc = 0.85 nm. Edv 0 cuvtereoTig psra&ocn'g
¢ £V TPOOTHITOV AEKTPOVIO givan 0,00050, mowx £1-
vat n EVEpYELQ TOV NAEKTPOVIOL;

T _ g2l G=—ln—T o Em[Lf::—E] :_lnT R
2l h 2l
. rﬁ[ M]; ey (1055 X107 3:5)"( In(0.00050) | 1
=) —— —— = e — - -
° 2m\ 2l 2(9.11><l[l'311-g] 2(:].35><1:]‘9m] 1.60x107 JfeV

=14eV-0.76eV=13.24eV = |13eV

41,

(1) "Eva nhextpovio pe puo eVEPYELL 8.0 eV ot &vu
Qpeypa Suvagikon hyovg 9,2 €V Kat TAGTOVS 0.‘.'_’.5‘ nm.
) How eivar 1) mbavémta 0 NAeKTpovVIo ve di1EADE
pésm tou ppaypatog; ) Mow eivar mOavoTnTe TOL
10 NAEKTPOVIO VL avaKAUOTEL

41

. (a) The probability of the electron passing through the barrier is given by Egs. 38-17a and 38-17b.
L )
T=e g
2m(U, —E 2(9.11x107 kg )(1.2eV ){1.60x 107" IfeV
pl [;' ) _ E(G_Eixlﬂ'gm]\/ ( I ( ) - 2.803
i

(1.055% 107 Jes)
T=e"*=6063x107" ~
(b) The probability of reflecting is the probability of NOT tunneling, and so 15 [93.9%|.



50. ‘Eva NAKTpOVIO Kat éva npmt(m'o, emta)’(ﬁvovrfu 10
6e fva apyikd and npepia, dia péoov g idag Taong.
YroBétovrag 0T 1 afefordmra ot Qécm ‘t?\)g SIVS'T(II
o TO KOG KOPATOG TOVS de Broglie, ppeite To Adyo

mg afepardmrag Tpog oY OpMT TOVG.

50. We assume that the particles are not relativistic. Conservation of energy is used to find the speed of
cach particle. That speed then can be used to find the momentum and finally the de Brogle

wavelength. We let the magnitude of the accelerating potential difference be V.

56. Aeilte 6T n ouvdpmon ¥(z) = Ae™** émov 10 &i-
vai otabepd xon to k Siverar and mv EE. 38.11, &i-
vat pua Aon mg aveEdpmme an’ 1o XP6vo egicmong
Schrodinger yio. v nepintmon nov U = (),

S
Upin =Koy — eV =1’ — v= 2V ; }L=£= ho__h = Ax
m p m 'EeV 2mel
m
AxAp h S oap 2mh
Y = — = —_
2 Ax
2rh h
Ap e A A .JEmahmmeV Cotm 11.67x107 ke _
ﬂ'_pelecﬁm z?rh Ax oo h n'iei-xum 9 11 x lt]—ﬂkg
AX, 2oV
. . ) . ) ) h* dli;;
56. The time independent Schrédinger equation with /=0 1 o T Ey.
2m dx”
- 2
% 3} 3} ’. % % % ﬁl L};-?E }
heody i i fi~ 2 e FE ¥ n
— = J(“IE ]=_ﬂ(_k ]“IE =¥W=TW=EW

2m d  2mdk
We see that the function solves the Schrodinger equation.



I
o

ATAOS Appovikig Taravromig. Yrobéote 6T éva ow-
Hatido palag m eival taydevpivo ot oe Eva TETPa-
YOVO myadt, aAAd oe éva TOL Omoiov 1) SuVeIKN
EVEPYELR EIVAL QVTY) EVOS ATAOD QPHOVIKOD TRAVTOT:
U(r) = Ca°. Anhadi eav 10 copatidio petatomile-
ta anod » = 0 wa Svvaun anoxardctaong F = —Cx
EvepyEl o€ auto, omov 1o ' eivan otabepo.

a) Zyedaote o Sidypappa ) duvapkr evépyeia. )
Agigte onn v = Ae~ B givan a hon oty eéicwon
Schrodinger xat 0t1 1| EVEpPYEIX QUTAC TG KOTAGTAGTG
givar £ = 1hw, 6nov w = /C/m (6neg xhaowd,
ES. 14.5) xaw B = mw/2h [Znueiowon: Avm) eivan 1
Bepeidng kardotaon kar auth 1 evépyeia :lfzw eivat
1 TO OTUEIO UNOEVIKTC EVEPYELAG VIO £V APUOVIKS TO-
Aavtotn. Ot eVEPYEIES TV VYNAOTEPWV KATUOTACEWY
givat £, = (n + 1 )hw émov 10 n givan évag aképarog
apBuoc. |

52. (a) See the diagram.
(b) We use the solution y (x) = 4e™* "in the
Schridinger equation.
W= Ae™™ ; d_;;r = _24Bxe™® E
- dx L/ ]
2
Y o ) ABe™ —24Bx (-2Bve™)
dx
=2(2Bx* -1)4Be™ N
2 2 2
_nd Y U= —H_[z(zﬂ_ﬁ ~1)4Be™™ ]ﬁ{:ﬁ@ﬂ' =Ede’™ —
2m dx 2m
2 2
[H_EH%C_% 5 ] _0
m m
2 112
This 1s a solution 1f "5 _ E and 1C= 2B . Solve these two equations for E in terms of C,
m m
and let @ = ,/C/m_
2 2 2
1B g ImC g WB_WAMC e =1ho
m 2h m m 2h
pomMC _m e om
2n 2h 2h




i & Asiétf: 611 M péon T Tov TETPaYGVOL mg Béomng
z Evég copatidion omy Katdotaon n péoa o éva
amepo myadt duvapikon mhatovg ¢ siva 72 =

[ a? |y P dar = [ — §(nm) 2], Yrohoyiote 1 1.
pég Tov 2 Y n = 1oe 20 kou KAVETE pua YPapik
taphotacy Tov 12 cuvapToeL ToL 1. [ Yrddeln: Mno.
peite va Oehijoete va ovpfovievdeite Evay M‘Jttouspf]
[Mivaka tov ohokAnpopdtov. |

57. The wave functions for the particle in the infinite well are v, = \E sin[ﬁl—ﬂx).as derived in Section

38-8. A table of integrals was consulted to find j X [Siﬂl clt]dl:.

X

1_

e

F=J_rz|wn|1drzjf

Note that J x* (sin2 m:]

I -
Igjfsinl[ﬂ_r]dt:—w .
[i]

BESICoN

ni
—x
I

20, .
) {it:—jfsmz{ﬂx)dt
| : |
- x* 1 . xcos2ax
- ——— smzm:——z.
4a 8a’ d4a




58. E&etaote éva oOUOTIONn IOV UTOPEL Vi VAPEEL Omony-
imote 610 YOPO pE T KUpATooLvVapmon ¥(z) —
b4z /bl e~ (/P2 dmouv b = 1,0 nm. @) EAéyEre 6ny
1) CLVAPTNOT) TOV KVPATOV EIVAL KAVOVIKOTOMuévn, B)
Mo givat 1) mBavoTeEPN BEOT Y10 TO CWUATISIO Pésy 1
neproy) > 0; y) Mow eivon n mbavota mg edpeon
tov copandiov petatd x = 0 nm kot z = 0,50 nm ;

58. (a) To check that the wave function i1s normalized, we calculate J |g.ff [':t]lJ dh.

-

| = 2w = o p =T
[ 1@‘*"{3’_1::—,]_1:@ Fay=— —b—e ¥l=—(0-1)=1
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We see that the function 1s normalized.
(b) The most probable position is that for which |!)s;l'{_':;:]|J 1s maximized. That point can be found by

) dlw (x)[ ) D,
solving M =0 forx. Since we are only considering x > 0, we need not use the absolute
he
value signs in the function.
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This value for x maximizes the function. because the function must be positive, and the function
1§ 0at x =0 and x ==¢. Thus this single local extreme point must be a maximum.

(¢) To find the probability, we inte g;rate the probability density function between the given limits.
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