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Assiut University
l'aculty of Sciencc

Quantum Mechanics P31I
Summcr 2019
Time allowed: 3hoursics I)epartment

Answer the following questionz (ull questions currv !!!e same weight l0 poi_nts\

Question #1

Consider a free particle clescribed by the wave funotion \r(x) * 4 
"'ikx.

u) Write the appropriate Sohrodinger equation for thii; particlc.

b) What is the kinetio energy of this particle?

c) What is the potential energy of this particle?.

Question #2

A particle

Normsliz.e

Question #3

x>0

in the infinite square well has the initial wave function:

v(x, 0): A I qr, (x) + vr, (x)]

\/(x,o) and find y(x,t).

A region of space has a potential step such that pafticles have a wavc function
given by

ry(x,t)=

i(kx-Er llt\ 3ae'"'- -' '' + r ei(-kx-Etlh), x<0
l-\Z

-i(ax- Er ltt)e,

incident particles will be reflected and transmitted?

ls,
lrD
lsot_to
of the

of%
u)Wltat ftaction
b) Give the value

Ouestion #4

A particle of mass rn is in the state v(x,t): A .-u[('n*2rt')+'tf , where A and aare
positive real constants.
For wltul potential energy function V(^) does y satisfy the Schrodinger equation?.

Qucstion # 5

a/ The time-independent Schrodinger equation, we have:

1 d' ( ,zdn(r)\ _ z*r2
/r(, ),t,.21' ; ) - ;lv t')-til-r(r+ r)

show that the above equation can be written as:

-h' d2uv) *l ,r,,.!qr| ,r,r: E u(r)2rtt dr2 L '' ' 2m ,2 -] 
"''' '

b) Workout the radial wave function fir,(r).
*?k****** Good Luck *?k*rr?k*rf ,r

Prof, Dr. A. A. Ebralrim



Assiut University
Faculty of Science
Physics Department

Summer 2019
Sep. 01, 2019
Timc: 3 hours

Nuclear Physics 1 - Code P342 - Final Exam (50 pts.)

aqlu*o. ft" f"ff;*i"s q;.il""t (ulo"t lrbrrt t ranLh-t r'r-t #;igfr 10 rrG.i

Question #1

A.The mass spectrometer is a very useful machine for measuring the masses of atoms
(ions) and their relative abundances. Exploin this very briefly?.

B. Nucleus of mass number A:235 was divided into two nuclei if their mass ratio (1:3)
Culculute the radii of the products?.

Question #2
242^ t'*'Cm decays via alpha emission to an

the ground state via gamma emission.
gamma ray energy is 2.1,MeV. Draw an

excited state of '38Pu, which further decays to
The Q value of alpha decay is 4.6MeV and the
energy level diagram of the decay processes.

Question #3

A.The various terms in the Semi-Empirical Mass Formula.

INB: Detoiled mathematical expressions and values of constants are not required].

B.By-product of some fission reactors is the isotope'3ePu which is an rz-emitter having
a half-life of 24t20 yrs. Consider 1.0 kg of "'Pu at t=0.

r. What is the number of '3ePu nuclei present at t=0?
rr. Whot is the initial activity?

Qucstion #4
The isotope 'oO is a positron emitter, decaying to an excited state of 'oN. The gamma rays

from this latter have an energy of 2.313 MeV and the maximum energy of the positrons is

1.835 MeV. The mass of 'oN is 14.003074u and that of the electron is 0.000549 u.

alWrite the equation for the decay of the oxygen isotope.
b)sketch an energy level diagram for the process.

cl Given that one atomic mass unit (u) is equal to 931.502 MeV/cz flnd the mass of 'oO.
d'lwhy 2 mu appear in this decay mode?.

Question #5

ln general only the heavier nuclei tend to show alpha decay.

B/A = 9,402 - 7.7 x L0-3 A. Given that the binding energy of
show that alpha decay is energetically possible for A > 151.

For large A it is found that
alpha particles is 28.3MeV,

onstants:
Ito = 1 .3 "fm, ez =l.44MeV - .fm, m" = 0.5 llMeV , c2 =93l.5MeV,Iy = 3.15 xl}7 sec,

N,, = 6.022 x1026 atom / kg,lCu = 3.7 xl0t0 deacy / sec
****Good Luck **{.*

Prof. Dr. A. A. Ebrahim
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Assiut Universitl, Solid State Final Exam (Sep.2019)
Faculty of Science Physics 353P
Department of Phl,sics Time Ailow: Three hours

Ansrvcr the follox,ins suestions [ 10 marks for each]

1-a) Cumetal has FCC crystal structure. Its density:8.93 g/cm3 and its atomic mass is 63 g/trole.

Calculate: i) the lattice constant ii) the atomic packing fi'action.

b) In x-ray reflection, if the Bragg angle is 7.8o and the interplanar spacing is 44. Find the energy in

(eV) of x-ray.L4 marksl /,,
::,:./:/

,4 a

2-a) Determine the Miller indices for the shaded piane.

b) Briefly cite the main differences between ionic, covalent and metallic bonding.

3-a) Determine the expected diffraction angle for the first-order (n:1) reflection from tire (113) set of

planes for FCC platinum when monochromatic radiation of wavelength 0.154 nm is used and the

vaiue of atornic radius is 1.38 mn.

b) Explain the ternperature dependence of thermal conductivity of insulators,

4-a) Discuss the quantum mechanics picture for the electronic energy levels at T:0 K and T > 0 K.

b) Cupper (2,:1) has a mass density :9 glcm3, electrical resistivity:1.55x10-8 Ohm.m, atornic

weight : 63.55, m* :1.06x10-3lkg and Ei:5 eV at room temperature, calculate

i) The concentration of the conduction electrons, (Avogadro's number :6.022x1023 mol-1;.

ii) The Fermi velocity.

5-a) Deduce an expression for the drift velocity of the electron in metals using tl-re microscopic model

of the conductivity. [4 marks]

b) Use expression fol the drift velocity to deduce the electrical conductivity and then deduce the

dependence of the drift veiocity on the mean free tirne (the relaxation process).

BestwLshes

Dr. McstafaeovtdL
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Assiut t{ni"*ersit!
F*cwtry^' o{ Sciewce

uestisn I{e t (20 deErees
chCI_pse tne eQrrect a05wer:
1- Naturre is ....".: (A) ntaterials {B) energ' (C) all *f the sbov€

. physics is the science which study the properties of ".. (A) materials . {B} soand (C) all ot'tke sbove

" Biophysics is the science which study ^,i (A) Eioinformatics (B) nanotechnologi- {C} bialogical s.}rsreltrs

Biophysics researches overlap with ..: (A) contputational biology {B) bioengineering (C) slltlte ubove

- Thermal transitions in the universe take place from: {A) ttot to cold (B) cold to hot (C} all the sbove

. The zeroth law of thermodynamics involves the concept, af A) pressure (B) temperatwre {C) ralkffie

" Turo bodies ar€ in thermal equilibrium if they have the same ". ".'

{,41 pressttre (B) volume (C) temperatare

. Organisms are,,......... systems that exchange nnatter & energy with thein surroundings
(A) Open (B) closed (C) isolated

" Hunnan rretabolism is the conversion of food intai Alheat tansfer & h,ork B) stored fat C) all o.{ rhe ahrx'e

0" When ice is applied to the body, there is a heat transfer from......""

{A) The ice to the body (B) the body to the ice (C) I do not kttow

S......,isasubstancethatischaracterizedbyitsabilitytoflowanddiffusez A1 solid Blliqui{t {)iTwirt

Z- A fluid that do not change in density by changing pr€ssure; A) solid B) liquid CJ gCIs

3" A statlc fluid is characterized by : .". @) EF = 0 $) F L/,4 (C) all tlte abote

4. According to Pascai's law: ."........ is transferable: (A) tbrce (B) pressure {C} v+'ork

LS. The maximum pressure driving the blood at the peak of the pulse duning the heart

beats is ealled,"... (A) systolic (B) diastolic (C) all of the above

16. Lanrinar flow occurs when a fluid flows in: .(A) parallel layers (81 regular velocities {t} *tt the *bove

tr ?. The eq" of continuity can be used to explain why a stream of fluld rnoves faster [n ."."'"

portions of the stream than in ..... Portions : (A) rpider & nsrrower {B) nawower & wider

18" The hlood in the eirculating system brings to the cells

{A) oxygen (B) lrydrogen {O Csz

19. ln Bernoulli', uq", the terms pgh + llzpr'represent the...... :

{& f{.8 (B) P.E (C) Mechanical E per unit volume

0" The electrocardiogram translates the heart's eiectrical aetivity into"."."

{A) current (B) wave palses (C) None o{tke ilbove

uestEon Nq 2 { 10 desrees
*to nd discuss the correct answer:
" Different colors, sounds and odons are: (A) Yibrations (B) Translattons (C) ll/aves

" The Celsigs temperature scale is based on defining ..."""fixed tennperatures

{A) one (B) Two (C) three

, The internal energy of a system of molecules is: (A) kinetic enerfri (E)potential energ)'{C) all of the abot'e

, Organisms are {A) apen (B) ctosed {C) isotated s}rsterns that exchange matter end

energy with their surroundings

hoose the eorrect answer:
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xplain shsrtlv the ph ical rneaning of the followin uatislLs:

a

(t) g = rnCZ (2)0'rtd= *Qnot

(a)Specif ic heat g *(3) iaewt cwpacity
(5iP=Fr+pgh

=a_AT n"r.AT

(7) trl =
?I cos rz

(6) .,4 tVL = Azvz= eonst-

(E) f = (i)=rYtpgr

uesffon Ne & 12 dearees
mment shortl on the followins imases :

f-i.*
E:;

HI

Image (3)

ffi_ lDrostotic

[mage (6) lmage (7)
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Image (1) Irnage (2)

s*"r'
p

tvf,clrrt
l.-. -*---*;- S

plp L-J-. {}-r{*s
tueage {E}trnage (5)



7

i--Li Jl:r;4-';+ iJ;G] d.r):L- 'i:LJl

)rlASiill /1-gjtJl
o!-,+ elLll lls ..:)'ll

d.:LcL- .:)U ' ,..; ;Jl
Y' 1 1/1/ V'"'i"'ll :g=ytJl

4+Jl o .' i-ll(ll a+-rJl

l( Zy cJSl -b-rr o ; cJl-i- JSI c-.,B-:r t , 1 :i'.,:- yt iLi-"yt ae q+i

., = -f (*- cy)+ g(x - cy) alL^ll f g, / .r*-'--,!:xYt CillJl dr=l (i -\

.(*' - y' - ,') p + 2xyq:2xz AiijJl arL;Gill al:\'^ll aul JCl 6r+3i (''=.,

a-.Hl qls !-n:-l 4*L
c-rl;;trjl -"s
./kll t!*Yl

Y.\1-\.\A r+11 fJlil
r--l1+;qjl .*,

r}Jl 4Js

.yp+ xq+ x+ y=0 {+iJl i-'L}ts.,ll aILJ rul Nl fr+:l (l -Y

.e*n! :2x(x+ y), z:0 csi=i^ll J)Li;+ g9:Jl gtJl J=ll fr+3i 1.l

.(D,. - D2rD, -3D1D; +12D;), __ 0 UjJl LL;uilll ilrL-ll rul JCI f-F:i (.:

.(/),' - 3D1D3. - 2D;)z = sin(x + 3y) a-Jl-hJl 4-'UGlll aIL^'U rul dsll f r+:l (i -r

y=0. d= :rin* a+yl !-,-dl ,jri-i.5llJ a2=- . 4A==.:0 iJ;GJl ilrl- ll *J=(.:
ov 

\ 7e -J-'/-- t-r \: - a-r= 
'o'r

..7 5 .: r
I(.,)t (:)+^'s#r+rl (l-f

)J

lt

! trr",;r, do = 
^ )^ I'' ( 1) ;Yl J^Eill Lt. -+i (':

; 4^l2r 4

Jr - *i u,,(x)=-y4r(-r) -7,,,r('r) ,-..ri cr'a-u ' o'"'rr'r''"'i r3:^: t-rllS Jr (i -o

.Jr+Y'r3,- nlJ+S L-r-'i,',o ./'(*) =n3 4llJl dJSi" .rr+Ji (?

, . '.ll^:.ll ,-it -^ . r /irLjl rtLl -LJl . ,'iri Jtr
L Jv..J


