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FEDERAL UNIVERSITY OF PETROLEUM RESOURSES |
EFFURUN, NIGERIA |
COLLEGE OF SCIENCE : '
DEPARTMENT OF PHYSICS
FIRST SEMESTER EXAMINATION

Academic Session:  2017/2018

Course Code: PHY 311 |
Course Title: Quantum Mechanies .
s oy i 0 .
Couwrse Unit; 3 DA FU F t’_,]'.'J L“Tj Qum
Time Allowed: 248 30mins ‘
Instruction: Answer any Four Questions |
¥ |
la}  Obtain the Schrodinger wave equation for a charped particle in an electromagnetic ficld
Nt characierized by the vector potental A and the sealar potential ¢ whose classical
) Hamiltonian is given by |
; e
H= h(P—qA) +g@
2m |
iby  The Hamiltonian of an electron situated in a magnetic field of induction B = (0, 0. B), is
; e = : ; ST g
given by H =—B . Obtain the equatios of motion for (8.0,48 Damd (S} and comment on
s i i 3
your results, |
le)  Show that [Ly, L) = R L, -
1d)  If the energy differcnce in an infinitely deep potential well iz £ = 5.7 and Ly = 127 /lind
the width of the potential well,
2y Hor a particle scaltered from & potential step, obiain the relations for the reflection) and
tramsmission coefficients when £ = |
3a) ' A'particle moving along the x-axis withir the limits (0, a) is deseribed hy the wavefungtion
|
, X |
i Ww=8m—" |
il a [ H )
L) - Determine the nommalizing factor and mean position of the partizle. '
i) Determine the uneertainty Ax in the position of the particle, |
|
3b) A particle trapped in a region may be described by the wavelunction W = Ax(a + x)
within the interval; 0S¥ <a'=0 "Where A is the normal izing factor. Determine 4. snd
the probability of finding the nsrticle within the interval 0, 3 ‘
& |
{ - St )
3¢} Showthat I = | wif | satisfies the Schrodinger wave equation with & = WS

L e |

List and describe the three (3) pictuzes of quantum mechanics, : ‘
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4b)

4c)

Sa)
i)
i)
5h)
i}
i)
5c)

Ba)
I

ii)

ab)y

66)

1ii)

www.fupreblog.com

2
For w (x)=.] ?S‘r‘

1

; A 3 ¥ .
Fvaluate (L’/ fH' i ; for a simple harmonic oseillator, whers w

and ' =ve’ o

A system is in a state described by the wave function y =

ok
the probability that a measurement of its energy will give a result corresponding tq the

4

5 e Rt 1 )
energy Eigenfunction ¢ =—L exp - " K5
i r}{ L2

A particle confined (o & eubical box of volume I is found to be in a state given by

wavelunction | ¥ = Axyz
Obtain the normalizing constant,
Determine the probability of finding the particle in the ground state of the box.

y{ﬂfﬂ] ; with 0<x< L find the average value of P-X. Thatis {P|- x)

d mw]‘”: e).p( P |
= | - ——x
\ mh 2R

. |
expl- }é Kt ) Determine

the

For a particle scattered from a potential step at E > ¥, find the percentage transmission and

réflection if
E=dgel ¥=2elV
E=324eV, V = 2e¥
Determine x = “':;?r for T =75%

Lww- f U‘LPrQ L:Lt

iy
Normalize the wavetunction |y) = _3
\2+3
The transmission coefficient in the scattering from a potential barrier is given as

¥esinkia| 2_2m
T:[E—:- L2 P where K =——(E-V
AE(E- V_)J oo Tair )

ﬁyL&

If the width of the potential barrier is a = ().280nm, the energy and potential are ]
and [Ze¥ respectively, determine T

JeV

If the energy and potential are I4e¥ and ] el respectively for a reflection coeflicient

of = 00%, find kand g

s -

I =) q g
= g 1 |
Ad=|=13 0 3| gim—|i]u, ==

- = | V3 V2|

| & L 1) Lo

Determine the expectarion value of 4 in each of the state w, and .

Determine the average of x° for a simple harmonic oscillator which is in & state defined by

- . " —a
the wavetonction g is € :

88

WWW. fu_preblbé}:_c;;n

[

by Renance
renance.app ¢ Download Renance on Google Play



PHY 311 | FUPRE Renanced

Paper 3 of 15 — PHY 311 - 2017/2018 - First Semester - Physics

Level 300 ¢ First Semester ¢ PastQuestion

This source paper is a scanned document; its pages are reproduced below.

by Renance 8
renance.app * Download Renance on Google Play



PHY 311 | FUPRE Renanced

www.fupreblog.com

RN U

AN, YT Sk

Pk M
P R - b e
R i L ‘.\c.-_.J e \'(_‘:-_-
e i
IR = N,

"

g e B A e :
a N:l\ LR R TR

www.fupreblog.com

by Renance 9
renance.app ¢ Download Renance on Google Play



PHY 311 | FUPRE

Renanced

Paper 4 of 15 — PHY 311 - 2016/2017 - First Semester - Quantum

Mechanics

Level 300 ¢ First Semester ¢ PastQuestion

Qe
| FEDERAL UNIVERS?1'Y OF PETROLEUM RESOURSES
; EFFUKUN, NIGERIA

COLLEGE OF SCIENCE

H DEPARTMENT OF PHYSICS
1 FIRST SEMESTER EXAMINATION
: Academic Session: 2016/2017 -

Course Code: PHY 311
Course Title: Quantum Mechanics

Course Unit: < le F
1 Time Allowed: 3 Hrs

=at- Instruction;7 Answer any Four Questions
Q) ) Explain the Heisenberg uncertainty relation and Fourier decomposition

) If Jy(x)f deis the probability to find the particle within x, x+dx], obtain the
i relation for the uncertainty in the particles position and the uncertainty in the

| | + Momentum if the probability density for the momentum js 6 (xP

i (©) Prove that for any fanctiony (x) , we have the inequality Axdk>

| @ What does Compton scattering show

3 (2) {@) Enumerate the five rules on iow photon sattering changes the electron's wave

(b) Explain the following
| i (1) Thompson model

j (2) Rutherford scattering

. (3) Franck- Hertz experiment

i; (4) The Bohr atoms

| arn Roa
(b) List 3 postulates of quantum mechanics “

. (c) Show the continuity equation classically. Hence show that the wave function is

normalized.

(@) Write out the operators for the following physical quantitites (1) KE (2) Total
energy (3) momentum (4) potential energy (4) <p> (5) Velocity <¥>

@1} Gy Obtain the lowest energy for a particle in an infinitely deep rectangular wel,
where O<x<a .

Eis 15 joules and E; is 27 joules, what is the width of the well.

tiie teeter meer oe
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} (@)List five axioms that defines a vector space
j | (S) For @ simple Harmonic oscillator, show that the ground state energy is B =™*@2N+1)

‘ (O)pf2f List and explain the three pictures of quantum mechanics
| <W) Solve the Schrodinger wave equation for a hydrogen atom in a spherical coordinate.
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A 5 —— % | ] = . - ==
W ww-F“PrﬁbLﬁ%? Cofe iﬁg
FEDERAL UNIVERSITY OF PETROLEUM RBS(‘.‘)UESBQ
“EFFURUN, NIGERIA
- A 3 f.:'.('«, & ()
T W
H 7
- + . X \/ i
COLLEGE OF SCIZNCE i
-DEPARTMENT OF PAYBICS i,
. FIRST SEMESTER EXAMINATION E 231 2f2n13 ACADEM'C SBSSION -
/ COURSE CODE: PHY 311 TIME ALLOWED: 3 1IRS R
i COURSE TITLE: QUANTUM MECHANICST G YURSE UNIT: 3 Y i
INSTRUCTION: ANSWER ANY FOUR QUESTION:! | i £ e -
la.y Witgdown the thres postulates of Quantum meckics | Ll i o o |
Iy Haxpl } %‘ i ErﬁJ""% ¥ :k‘_," :
; plain I for BTy I e g
O e eepastemmngriopte Tz oS a2 P
3 2 The Heisenberg uncertainty principle - % - ) Q:,-} N e \l:‘i s
5% +3.The complementarity principle st g A
u} _ What is the De Broglie wavealength of an electron whose lar2 eua:gy is 100ev (ﬁ =2 k“'?
fazsxm"Js me = Mogxm'“f.g) : ;
Ua Us'ng e uneestainty pcru:u'.:lple, estiniale the gnms.d smuc energy - om eidenun in ¢h
agen atom R
s ‘_n*me'g‘a‘ﬁ‘im sumﬁ'ﬁf'&".'. pE:u:u.»: SCETIIIm ﬂmy ur».-.p pmm_
.a'. = l
pl'ﬂ\ﬁ that lLl LZ 1?12123 that is I~L1 LZ Ith '
A par nclc trapped i & region may be deseribed hy {he wa‘ue funet
= dx(a-x) for0=x<s . _ Sy
Netermine 4 and the pl‘obablllty of :Endmg {hapm'l,mla ‘mﬁm:l the mtﬁr al % Bl fl"—-
"\
i \ 2
Rtartipg froin the time dependent Schmdmgar wave .ﬂquatmn, obtain the exam P o
splutipn for a free particle. : e
= L 2w e ..'*.'I. Ry 5
b, HwF.0=9¢7e ", prove thal il safisfies (he mass conservation eqmmicm"v : j-= B
5a. fora pﬂtcﬂ"p‘l barrier of infinite awidth, obtain the gummﬂ aal‘utmn fcuz scattmng fmm )
e a poteatial step of height Vj in the leg.ums 5<0 andiz>0 - G A
9(\\(\‘.2/ Ify() = AVX W{EJ intheregion 0 < X <b fug the ccmstnm 0{ mrmahzahon i
Ga. a parficle o an infinite potential well 0 <x <318 described by thé. Waveﬁmcuon
= W= /3% . Determine the pmb&mhty that itis in ﬂp:_ti_uﬂ excited state,
. d ;a‘a E
(&) Dierive tha retstion — (;{- J-F )95 0 for the w{ﬁmmlwnl siunple harmoanic uu:i!!alw
b ™
Ty n
d}‘ i i
- (s £ ‘33 Q—%r ot
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U Pr@%bﬁﬁ C 8 i .

' »n/m“i"» PSR F Al
A i
o F}?DERAL UNIVERSITY OF PEFROLEUM RESOURSES
: ﬁ - EFFURUN, NIGERIA
s COLLEGE OF SCIENCE
DEPARTMENT OF PHYSICS
FIRST SEMESTER EXANINATION 2015/2016 ACADEMIC SESSION
COURSE CODE: PHY 311 TIME ALLOWED: 2:30 Hrs

COURSE TITLE: QUANTUM MECHANICSI  COURSE UNIT: 3
INSTRUCTION: ANSWER ANY FOUR QUESTIONS

ia.  1isi five characteristics of a wavefunction
1b.  For » particle in the state given by u = dx?, < x < g, determine the normalization -
constant 4 and the probability that the measwement will yield an eigenvalue

\'“’.’h"*‘"“

corresponding to the normalized eigenfimction, w—JEmn—-Z—QE
-3 a .-
fk {c)  What is the De Broglie wavelength of an electron whose kinetic energy is lOl]ev (b=
6.626 x 16* Js, m. = 9.109 x 107'Kg). —

2a.  Using the uncertainty pnnc:plc estimate the ground state energy of an electron in the
hydrogen atom
()  Obtain the general solution for a pamole in an infinitely deep potential well.

TN P s ey

2 ()  Explain; i P | ;
1. The correspondence principle :

R 2. The Heisenberg uncertainty principle

3. The complementarity principle ;
]

f da/ Using the time dependent Schrodinger wave equation, show that w(F,)=g{F)e. * |

{ .
4b.  If w(F,f)=g(F)e " prove that it satisfies the mass conservation equation

Ja- A system is in a staie described by the wave function w=%m[—%fﬁ],
Deterniine the probability that a measurement of its energy will give a_result
' corresponding to the energy eigenfunction ¢, = 5:—ﬁexp[7%cr"‘xz) s
% 5b.  Anelectron situated in a magnetic field nf induction B =(0.0,8) have a Hamiltonian
given by H = ;%E.S" Obtain the equation of motion for {&x),(S,)and(S,)

5¢.  List and describe adequately, the three pictures of quanrﬁmmechanics,
63/  Given that A= (jﬂa—iﬂu:)L and ..{*=(P+Mx)—1— where A, y are constants and all
3 7 e
other quantities have their usual mesning Calculate y in terms of Aso that
[4.47]=1
%

- 3\ ’ e d
{b)  Evaluate <l.u!H||,a.') where‘w;[_%'l Wl—;—:x‘] and H'=ve P ; o
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Paper 7 of 15 — Phy 311 Exam PQ and Ans

Level 300 ¢ First Semester ¢ PastQuestion
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Paper 8 of 15 — Phy 311 Test Qst and Ans

Level 300 ¢ First Semester ¢ PastQuestion

FURUN
FEDERAL UNIVERSITY OF PETROLEUM RESOURCES, EF

COLLEGE OF SCIENCE
DEPARTMENT OF PHYSICS >
SECOND SEMESTER EXAMINATION. *

Course Code: PHY 311

Course Title: Quantum Mechanics

Course Unit: 3 Units

Session: 2019/2020

Time Allowed: 45 Minutes Date: 04-02-2021
Instruction: Answer al

e and in linear algebra. (3 m

fe 1. (a) Define an operator of quantum theory in the Hilbert spact

\ atrix. (3 marks)
arks)

(b) Write a short note on Hermitian operator and Hermitian Mm
| Write a short note on expectation values. (4 marks) 2
(3) Yr@) = § sin ma 0 <x <L findth x) (6 marks) 4
Normalize the wavefunction

< a/3(4 marks)

ue(c)

e average value of (Px.

= Ax(a-%) considering the conditions << = ee

ve (b)

gand0 <¥*

200-.Ail;

Ete Qos eros

Plonecten, ry

ih

x A Sk. Se

bien

S\=a

ee

Saas

\e = — Se Sess > Ane
4 aN
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Paper 10 of 15 — Phy 311 Test PQ

Level 300 ¢ First Semester ¢ PastQuestion

FEDERAL UNIVERSITY OF PETROLEUM RESOURCES, EFFURUN
COLLEGE OF SCIENCE

DEPARTMENT OF PHYSICS

SECOND SEMESTER EXAMINATION.

Course Code: PHY 311

Course Title: Quantum Mechanics

Course Unit: 3 Units

Session: 2019/2020

Time Allowed: 45 Minutes Date: 04-02-2024

Instruction: Answer all questions
ear algebra. (3 marks)
he Hilbert space and in lin

ae 1. (a) Define an operator of quantum theory in tl

(b) Write a short note on Hermitian operator and Hermitian matrix. (3 marks)
<eh

lues. (4 marks) Cc

Os

u(c) Write a short note on expectation va
X) (6 marks) @

oe 2. (a) For W,() = a sin eG mO0 x F find the averag!

ve (b) Normalize the wavefunction p = AX (a- x) considering the ¢
gand0 < *¥ < a/3 (4marks)
e value of (Px.

onditions 0 < * <

uw
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FEDERAL UNIVERSHY OF PETROLEDM RESOURSES
EFFUKUN, NIGERIA

COLLEGE OF SCIENCE
DEPARTMENT OF PHYSICS
FIRST SEMESTER EXAMINATION
Academic Scszion: 20162017 =
Course Code: PHY 311
Course Title: Quantim Mechanics
Course Unit: 3c -
Time Allowed: 3Hs
- Instrugtion;” Answer any Four Questions

(1) f2) Explain the Heisenberg uncesainty relation and Fourier decompasition

(0) I | (x) dicis the probability to fin the particle within fx, x+dx], obtain the
telaticn for the uncertainty in the perticles position and the uncertsinty in the
«  momenium if the probability density for the momenm s i'g.\ {:}F

(<) Prove that for any function () . we have the inequality AvAk }é
(d) What does Compton mringlshuw

4] (‘a) Enwmegate the five rules on how photon seattedng changes the electron’s wave
function.
(b) Explain the following
(1) Thompson model
(2) Rutherford scattering
(3) Franck- Hertz experiment

(4} The Bohr atoms
{/SA) Obtzin the lowest Bobr energy Ievel for cireular orbirs

(b} List 3 postulates of quantin mechanics *

(¢} Show the comtimuity equation classically. Hence show that the wave function is
normalized.

(d) Write out the operators for the following physical quentitites (1) K.E (2) Total
energy (3) momentum (4) potential energy (4) <p> (3) Velosity <F=

(4{9)’61:&.{1\ the lowest energy for a particle in an infinitely deep rectangular well,
where <y =<g )
E,is 15 joules and E, is 27 joules, what is the width of the well,
- (st the 2™ interface, normelize the wave function g
Ud)-Eist five axioms that defines a vector space

(5) For a simple Harmonic oseillator, show that the ground state energy isE = I"'T"(zh}i-l)
(604 List and explain the three pictures of quantumn mechenics
<) Solve the Schrodinger wave squation for a hydrogen atom in a spherical coordinate.

W, ‘T_U\Fr'(ﬂokoﬁg - CAEre

ey
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Paper 12 of 15 — PHY 311 2017 2018

Level 300 ¢ First Semester ¢ PastQuestion

FEDERAL UNIVERSITY OF PETROLEUM RESOURSES |
EFFURUN, NIGERIA |

COLLEGE OF SCIENCE :

DEPARTMENT OF PHYSICS |

FIRST SEMESTER EXAMINATION |
Academic Session: 2017/2018

Course Code: PHY 317 |

Course Title: Quantum Mechanics ee |
Course Unit: 3 LWW. pupreblag Con
Time Allowed: 2hrs 30mins

Instruction: Answer any Four Questions
la)

1b)

1c)

1d)

2)

4
3a)
i)

i)
3b)
a
36)"
oe

Obtain the Schrodinger wave equation for a charged particle in an electromagnetic ee

characterized by the vector potential A and the scalar potential ¢ whose clas

sical

Hamiltonian is given by

Dale a |
H=—(P-gA) +9¢ |
2m |

The Hamiltonian of an electron situated in a magnetic field of induction & = (0, 0, B), is
given by H = DRS Obtain the equation of motion for (S,.),(5', and(S_) and comment on
m: |

your results.

Show that [Lx, Ly] = 74 L, CF
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If the energy difference in an infinitely deep potential well is Zp = 5) and E;=1 ree
the width of the potential well.

For a particle scattered from a potential step, obtain the relations for the reflection, and

transmission coefficients when E > 0 |

A’particle moving along thé x-axis within the limits (0, a) is describes by the wavefungtion
‘yw = Sin — i

Determine the normalizing factor and mean position of the particle.

Determine the uncertainty Ax in the position of the particle. |

A particle trapped in a region may be described by the wavefunction y = Ax(a- x)
within the interval; O< x <a@=0 > Where A is

the normalizing factor. Determine A| and

the probability of finding the particle within the interval Chis
2

e

Show that. ¥ = [ wwf, | Satisfies the Schrodinger wave equation with H = wS - |
:eh):

» 5

List and describe the three (3) pictures of quantum mechanics. _,
4b)

4c)

4d)

5a)

i)

ii)

5b)

i)
iii)
_5e)
6a)
a

i)

i) ©
6b)
6¢)
5 |
Fory, (x)= f2s0(22)} with O0<x < L, find the average value of P.-X. That is (P, - x)
Ya
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Evaluate (w/H'/y) for a simple harmonic oscillator, where y -(=) ‘exp 2)

7a 2h

and H' =ve*™

A system is in a state described by the wave function y=

= exp- Ve Ken A Determine

nit =

the probability that a measurement of its energy will give a result corresponding to the
YY,

energy Eigenfunction , = As oxp(-f.x?a" ; |

74

a

A particle confined to a cubical box of volume V is found to be in a state given by the

wavefunction |v} = Axyz
Obtain the normalizing constant.
Determine the probability of finding the particle in the ground state of the box.

For a particle scattered from a potential step at E> V, find the percentage transmission and
réflection if

E = 6eV, V=2eV

E=3.24eV, V=2eV

Determine x = yy for T= 75% Ww uobo- pupre ble
Lr

yy « CBM
d

Normalize the wavefunction lwy=| -3
243i

The transmission coefficient in the scattering from a potential barrier is given as

V Sink? 2m

Si OE | core ==" (-V)

AE(E-V) ole) ;

If the width of the potential barrier is a = 0.280nm, the energy and potential are j5eV

and /2eV respectively, determine T

If the energy and potential are /4eV and ]6eV respectively for a reflection coefficient
of R = 90%, find k and a

113-) A\

li

2W2 ==) 7-1

A=|—WE 0 18 |pyqge |?
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:|NO |2
10
Determine the expectation value of A in each of the state y, and vy,.

Determine the average of x’ for a simple harmonic oscillator which is in a state define by
the wavefunction y/ is @

2

i31)

“37 %
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Paper 13 of 15 — PHY 311 2015 2016

Level 300 ¢ First Semester ¢ PastQuestion

by a
cA

ee
ae
co
prebleg.c Cowie - ay
; Zea ; LOUD « Fa s a

— UNIVERSITY OF PETROLEUM RESOURSES
- EFFURUN, NIGERIA.

COLLEGE OF SCIENCE

DEPARTMENT OF PHYSICS

FIRST SEMESTER EXAMINATION 2015/2016 ACADEMIC SESSION
COURSE CODE: PHY 311 TIME ALLOWED: 2:30 Hrs

COURSE TITLE: QUANTUM MECHANICS | COURSE UNIT: 3
INSTRUCTION: ANSWER ANY FOUR QUESTIONS

la.
i
2a.
(b)
Say
jw
asS

Fi 4af
4b.

23-
¥ Sb.
Ses
1)

List five characteristics of a wavefunction
For 2 particle in the state given by u = Ax’, 0 < X < a, determine the normalization

constant A and the probability that the measurement will yield an eigenvalue
corresponding to the normalized eigenfunction, y= 2 sin

a-A~—— ~

What is the De Broglie wavelength of an electron whose kinetic enérgy is 100ev ha

by Renance 33
renance.app * Download Renance on Google Play



PHY 311 | FUPRE Renanced

6.626.x 10 Js, me = 9.109 x 10°*Kg). ‘, caval

Using the uncertainty principle, estimate the ground state energy of an electron in the
hydrogen atom ?

Obtain the general solution for a patticle i in an infinitely deep potential well.
Prove that[2 Bs[= 2 aatiii]e

Explain; poe ee ed

1, The correspondence principle

2. The Heisenberg uncertainty principle

3. The complementarity principle

Using the time dependent Schrodinger wave equation, show that y(7,)=¢(7)e." | -
_iét

If w(7,t)=¢(F)e * prove that it satisfies the mass conservation equation

A system is in a state described by the wave function pa om(-jo*.

ei

Detemiine the probability that a measurement of its energy will give a_result

22

ra?l

corresponding to the energy eigenfunction ¢, = a ZeO(—te x } =

2
An-electron situated in a magnetic field of induction B= (9, 0, B) have a Hamiltonian

“given by H = 8.5. Obtain the equation of motion for (.),(S,)and(S.)
m

List and describe aoe the three pictures of nae mechanics.

Given that A=(P-iAx)—= ¥ and At = =(Psiaj i where 2,7 are constants and all
other quantities have their usual meaning. vase y iu terms “of Aso. that
[44']=1

Evaluate (w|H|y:) where y= Se =(-2e] and H'=ve?*i =e
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Level 300 ¢ First Semester ¢ PastQuestion
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Level 300 ¢ First Semester ¢ PastQuestion

a ; Uo vdeo. pupreblag: Corn seks oN

FEDERAL UNIVERSITY OF PETROLEUM RESOURSES.
EFFURUN, NIGERIA e ee

A ] Hates%e)

lei ee

won vere MGs tay. p

s wee

COLLEGE OF SCIENCE
DEPARTMENT OF PAYSICS

FIRST SEMESTER EXAMINATION » 2012/2913 ACADEMIC SESSION
COURSE CODE: PHY 311 TYME ALLOWED: 3 LIRS

COURSE TITLE: QUANTUM MECHANICSI. CURSE UNIT: 3 Y
INSTRUCTION: ANSWER ANY FOUR QUESTION? i if :

on Explain ;
an ve 2 Qe |. The correspondence principle

I< “ee 2. The Heisenberg uncertainty principle: ~
Ye ? 4 3. The complementarity principle

CE2b1S
©, What is the De Broglie wavelength of an electron wi,ose kire + energy is 100ev Ge a
:4.626 x 10%" Js, Ce meena : iv

A ae ee ina rogion: auto ra - ty wave functioy
y = Ax(a—x) forO<x<a. a

Determine 4 and the probability of. finding the particle within theinter:al(. -'3). (se
N! 4

Starting from the time dependent Schrodinger wave equation, obtain the exact a
solution for a free particle. : 5

iE:ar

am. if wie O=¢9)e ", prove that it satisfies the mass conservation equation V spat
5a. for a potential barrier of infinite-width, obtain the pened solution for scattering from |
lo a potential step of height Vo in the regions x<0 andia>0 8

Kee If y= = AVX cos =) in the region 0< x <b, Aiud the constant of sormAlizaton |
wa 2b a,

Ga. a ee ‘x an infinite potential well 0 <x <q is described bythe: sbavefantion 4

ae = 3x. Determine the = ‘obability that it is in the,third: excited) state,

d*¢
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~©) Derive the retation +(a- ype 0 forthe one fimeasionsl sep rman esae a
dy i“is

; (asthe 4 de i
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