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Qucstion (1):

a) Put [{] o. [x]for each of the statement, then cliscuss your answer.

(30 Marh)

(10 Mark)

(10 Mark)

(3 Marh)

(10 Marl<)
clerncnts 1' and Q as

constanls of'1'} ancl p.
(7 Mark)

l) The decay constant rt is deflned as "the probability that a given
What are the properlies of the deoay constant?

nucleus will decay per unit tirne.

2) The radioactive equilibriurn occurs when the hall'-life of the parent nucleus is morc short-livecl than
the daughter nucleus.

3) Cornpton scattering rel'ers to the inelastic scallering o[-pl-rotons lbr boLrncl elcctrons.
4) 'l-he annihilation process is a source ol'photons with energy 0"51fi4e:t,
5) 'l'he electromagnetic waves (tr,41) incluclc the whole electromzigrrctic spectrLrm such as 7-rays. X-

rays,cx, particles, ultraviolet, visible, inlrared, rticrowave, radar arrcl raclio r,vave.
6) In transient equilibrium, both number of atoms of parent 1y'7 ancl dar-rgliter.A/2 clccreasc cxponenrially

with time with the half-life of parent and the ratio N2/lllremains constant".
7) The condition for B* decay ro be possibleis M(A,Z)-M(A,Z+l) ) 0, where M(A,Z) ancl ttl(A,Zt l) are

the atomic masses of parent and product nuclei.
8) The effects of chronic exposure become obvious after a short tinre.
9) Absorbed dose is measured in units ol'Siever1.

b) Write on the following: ( I 0 Mark)

Photoelectric effect-Photomultiplier tubes -Nuclear FissiorT -Absorbecl dose -lnterpal Conyersiorr

c) What about Exposure of Radiation, Effects of Exposure, Exposure Limits and llxpos-r-rrc I{e cJr-rction
of Radiation? (10 Marl<)

l. Discussindetailsthedecayofradioactiveelement )X AVthcemissior"rol-p -parriclcs. (7Marl<)
2. The element 1fllf decays by emitting p'- particles with rnaximum kinetic energy 0.608 MeV. Alicr

the emission of p -- particles,each residual nucleus of lf,\Xe is left in an excitec1 statc ancl ernirs 1-
rays with total energy 0.364 MeV. Draw the energy level diagram l'or this decay in both rnass ancl

Qucstion (2):

energy scales. consider that the aromic mass of stable ,Ttrx, is 130.g050g5 u.

Ouestion (3):
l. Consider n successive rac1ioactive disintcgration of 1he two raclioactive

P -> Q '+ 11, where 1t is a stable e lenrcnt. ll- )c1 and A2 ate thc clecay
respectiveiy. Determine the number o1 Q atoms thal present at inslant timc /.

2' Consider radioactive series whose first two rnembers P and Q have half-lives of 5 hrs and 12 hr'.
respectively, while the third member is stable. Assume that there are initially 106 atoms 6l'thc first
member and non of the second and third members. Calculate the number ol'scconcl rlember e alter
4hrs' (3Marl<)



1.

2.

Ouestion (4):
What is the ior, ization radiation and what are the different sources of it?
Discuss in details y sollrces of radiation.

(10 Mark)
(4Mark)
(6Marl<)

BEST WISIIES lnstructor: Dr. Ghada Salaheldin
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- Answer OI\LY FIM of the following questions: @
1) Write a short account on the followins:

a) Thermoelectric and thermomagnetic coefficients.

b) Energy band theory of solids.

2) Discuss in detail the lattice thermal conductivity at low and
high temperatures in solids.

3) Explain the heat capacity of the electrons in metals.

4) Write a short account on the following:

a) The thermoelectric effects in semiconductors.

b) Conduction of heat in semiconductors.

5) Discuss how to measure and calculate the thermal properties of
solids using the plane-temperature wave technique.

6) Explain the experimental method and the calculation of the

thermophysical properties of ternary alloys as Bi-Sb-Te system.

Good Luck

Examiner: Prof. Mostafa Saad Mostafa



1rb a+5 ,a;ratt

Otrel-, &)ii :;rJl

q$;t J.rL! .) :g:c..Jl

12019-20L8 gult dlt'tJt Jua,ilt ,ru.:.t

p 47$ te,$,Ls: -r;"Ut ,t;p :fJt

?2019161111*.!t glu

bJ*i l$V

e4,:t qlt

crrlt -o

(st+ll 5)

gtdYli.iljS,-u":,1 d .i,il,iiil cryih-. Cp i.*.ltt

(ehJl 3)

ll &Yl 19Ji-,^ll tl.rr5 gg i-..,,.ilt r.-rgs,l . 6lt-a rJo

(ctu+tr)

(obJJ 3)

(ctu+-r9

-:,;t+ L"..hii a}*i 4,..^.r ip !i+i

cjgYl cjl.l-Jl

oi'i.-tiil gr-.b-o ,1.r. i-!>bJl C!l-..| -i

c;-,,r| l,: 500 nm gUl tU A-. -r. qJSL OS ljl -r;

T:4500 oC itl> i+tr ris

v-5x101a fl2 La.r.r;i 4i-,iLtji.4J*S 4+,J" d,r.hi-, 'C

1027 'C 6tle i+tl & sitjJl dJi-*4ll ll.ui

(shrr5)

sitjll dllEJl

JjJll ;e,j,Y J*islll &t .S Jii-all ;Jl*iYl ,.+"4S &tt-a i# Edir*lt

!j" Jil eSi-,l 10 cm *l-9,L-, Rz:95o/o J R,-199, t-,tSr:t J3 cSJ;i^ 0" gJq ,rJ1;J ' i*Jri -r-r

dtiii)l g^Jr.1ill *Lll i-t**" Ol cr.ole lil 0.,r- . SJilill -,r*l i*"at ,1" S,rl e>tl .L;r.i,ll i# '+,.-l O,s" .:r:+Xl -,1;gl

-o=8x1o-1ecm2

[/[0: 50th gl O& t]t lgrn* '(t l,,* ilt"oJ grl'.ai.cYl &t . +*''l -6

,5lt^:ll dljr-Jl

fEll sirsJl Lll;iJl g,b3ilJii C.y, e,J#ailltr i+.aEll i.ta 6;d1 \l-ill eA Jilt 4r,g,t c.r.it oi 6.r:,1-l

(&hrr 5)

4JLII !+l &:Jsie eJr-'all c!,ill Ji 6.,.* L.r+s ),:600 nm eF.J"ll cj}rll oti gtrJ;Jr-a.n p.rii-,,| -r;

A,-ir*i]l g;.,,i.lt-Jl gl cr.cb lll CidsiSll O*+iLauUt i.lUt ,.,,./,rl .L^.f+"tt i-LUtt ir3cm lr+dei.$"ll

(st+tr 3) .C'IJUJI d,Ji+ll fJl-ill e,aJI -ra L"s R:1.3 p1 ci:iill3

0.02 mm IAJL! d,aj A-ri! ! ;BL' up )u:632 nm q+. Cl dJlll crlS He-Ne -,,*l L> '''Lt * -6

(ctU+.,rg iJ-1;Jl o.ll$l\lJill jJ gLJ,Jl Clrs'rt 
/"^lli s etjJl sits4Jl.h+lJiJl ji gtr,LJl Clrs.,t L;lj r;,":l

i;1;1 ,.,ri1



el;Jl rJl.lpJl

(shtr 6) JAll A+4Sll tJgjll llrii-,fJ ir+,. -l-,r+*gll ;-,,1 sP 4iJilll drY$ijYl .r.r-.! +t*.rr iF+ t+S C-r*"f -t

ll .gl;Jr ;.!rltt dji...."c cl. i*r,.:$#l elt1i dX'il 0" eU 1.:700 nm ,JJ;;l tU L13" cJsL Os 11! -+

(sbJl 4)

(&hr4)

(c,hJJ 3 )

.itdl ;l.uJl 4I-,r,,,, ,-l .&t {-it-U ot$,.,4

o,,.lAll dljpJl

loU tt o6#L:ll eP;1+!t tl.lri-,| ?JPJ dJlj*^ JSil -l

d.iul ul ,P dg4rll /:$Js ,J*'aill! C-*t p otl;sll gl3il ;rsll -e

cJSL Of drab lll 4.iJ,ill dLc-, l;.,,sl !u 100 ,tj* d.r.:.^,,i 4*"lS;r LJ*t+!41dr.alii-,| 4++hi ++.X,-e

4-i-1*ill oia OJqS-,t tit3 1.5 i+J.ill i.rla -11,*Sil &k : l,:400 nm elii,.,,,^Jl ,U!l tU {-. j,.

(,:l+tl 3) .pl.&ill lia Llg;r; ea-1 .i{Cl ir pS9 l.{ o;l*rS.il &t -S dl^-,ll Ll*il 4l c}*t eU..i+ 4++h}l

(ohJl 4)

clttJl cjl_ii-Jl

ist.i.,att ot++Ljjl ep J-HUI tlr.iisl rjo $Lol;n !i+i Cl JJ.oYl sA t- -l

-: u4 # ih*q 6y't -+

i-!t-htt U 6* - csi-*..11 &b+jYl - iiy.lt drLJL,4ll trJ ,(sbJl 3)

Ln^l+ij e#jt r.r;riJl i;t*":. CF+ .+S 6*.t d ,UUJI .-iJt+ll ep t^jl-f .i+r Cl!:-rill :Srl -C

(8hrr 3) -Fll .si"o 63i

c,+Cl dtrt3 ili*Yl ,"'(i'il

h=6.625x10-34 j.sec cUX+ +tj

e:1.6x10-1e 6 6jrslYl ijJ

k:l.38x10'3j/ko

C=3x108 m/sec

R:10.97x106 m-1

0Lll$'"'r'E

pJ*.hll Le)*

G**ll r+li



Assiut university Final Exam for ,.,,rrysics of Phys & phys/chem.
Faculty of science semiconductors & thirplilm and their 4th level
Physics department application o'Phys. 45i" Date:2110512019

May- 2019 Time allowed: 3hours

Answer five onlv from the iollowing questions: (50 marks)
-All questions are of equal marks ( 10 Marks)
- Question No.l must be answered
-Use the following physical constants if you need them:

e: 1 .6x 1 O-lec., m6 : 9. I x 1 o-" **, K: I .3 8x 1 0-23 J lk, h:6.625x1 0-343is

-For Si at 300k: n;:1.5x10'o/.rr', er1: 12x8.85x10-14 F/m,

Part.I: Answer this question I please put your answer in a table]

Q.1: (10 Marks)
Choose the correct answer for the foll'owing statements:

1- The density of states function inside the conduction band D.(E) increases

with:
a)- E b)- E' 

")- 
E''' d)-E'

2-For a p-type semiconductor sample, the acceptor ionization energy equals:

a)- Ea b)- EA-E" c)- E.-Ep d)-E.-E,

3-The probability of an energy state being occupied by an electron F(E) at E:Er
and at T:0K equals:
a)-one b)-Ilz c)- >ll2 d)jzero

4-The electron and hole mobility in semiconductors increases with:
a)- temperature b)- doping density c)- effective mass d)- None of these'

5-The d.c conductivity of n-type semiconductors increases with increasing:

a)-only T b)- only N6 c)-Na and T d)- None of these

6- During electronic devices fabrication using Si wafers technique, the most

easier step is :

a)-ion implementation b)- Si oxidation
c)- SiO2 lithography d)- Annealing& Diftusion

7- The Epitaxial growth technique can be used for growing thin films of
a)- amorphous structure b)- sigle crystalline

c)- ploy-crystalline d) all these

8- For a P-N diode at equilibrium, the built-in electric field E(x) equals zero at :

a)- x:xo b)--x>xn c)- x:0 d)-x:xn



9)- The breakdown potential due
a)- Nd b)-N,

to impact ionization (Vs) is proportional to:
c)-N.-i1r1o d)- INa+lAtra

10)- The ernitted photons from a LED is mainry due to:
a)- photo generation b)_radiative recombination
c) trapping Recombination d)_ b and c::::::=::::-::::::::::__::::::::::::::::::::::::::::::::::::

Part.II I Answer four questions only from the following]: (40 Marks)

(10 Marks)
a)- Define the following: (5 Marks)

-the Fermi function (E), the effective mass of charge carri"rs, the recombination
centers, the depletion layer in p-n diode, the ion implantation.

b)- Consider a si sample .qt 30^0K__ that is doped with donner impurity atoms to aconcentration of Nd:5x10l5lcm3 . The excess *oi.. life time i, ZriO r..' 
*--.rv vv i

i).- 
D-etermine the thermal equilibrium recombination rate of holes.ii)- If excess carriers are photo generated such that n':p'Li0'i'olcmr. what is the

excess hole recombination rate atthis condition. (5 Marks)

O.3: r, ., (l0Marks)
a-Discuss in details the factors play the domigant rule at the carrier -oUitity 1pnand pp) for doped semiconductor samples at equllibrium.[ express iising grupr6 una

m,rthematical expressions ]. (5 Marks)

b)- Consider a silicon sample at 300K.
the following geometry: d:5x10-3cm,
parameters measured are: I*:0.50mA,
field Es: - 16.5mvV lcm . Determine:
i)- The Hall voltage.
iii)- The majority carrier concentration.

0"4 : (10 marks)

a):State the reason(s) for the following: [using mathematical expressions whenpossiblel. (5 Marks)
i)- The decrease ofIM6", for a P-n diode with increasing the forwaid biased V1.
ii)- The decrease of solar cell efficiency with increasing the environment temperature.
iii)- We cannot use Si to fabricate IR photodiode.
iv)- In a p-n diode circuit under a constant forward biased the current decreases with
increasing its temperature
v)- Si material still a good candidate for solar cell fabrication.

A Hall effect device has been fabricated with
W: 5xl0-2cm, and I-: 0.5cm. The electrical
V*: I .25Y and B7:6.5x10-2 Tesla. The Hall

( 5 Marks)
ii)- The conductivity type
iv)- The majority carier mobility



b)- A silicon p-n Junction at 300k and zero bias, has impurity doping concentrationsof l''la : 1016/cm3 and Na:10 18/cm3.Iuse 
the corstants for si given above]

calculate : (5 Marks)

i)- The buiit in potential $ui .

ii)- The width of the depilation layer was, at equilibrium and at a reverse
biased Vp:5V.

iii)-The depilation capacitance for unite area of the junction c6eo_stequilibrium.

o.5:
a)- Compare between resistive heating and
deposition I the comparison includes : the
advantageous and disadvantageous ].

b)- prove thit the mobility(p)
semiconductors are related to
D: (KT/q)p

b)- Explain briefly the structure,
efficiency of Si solar cell.

(I0 Marks)
sputtering techniques for thin film
main idea, graphic representation,

(6 Marks)

o.6: (10 Marks)

a)- Using only graphic representation to express the following: (6 Marks)
i)- Direct and indirect band gap semiionductors.
ii)-The Bridgman method for growing single crystal from melt.
iii)-The chemical vapor deposition (CVDffor thin film cleposition.

and the diffusion coefficient (D) for charge carriers in
each others by the well known "Eientien ,,relation

(4 Marks)

main idea, different types , performance and
(4 Marks)

With my best wishes Prof. Dr. /A. Y. Abdel-Latif
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Notes: Exom consists of 6 poges, Solve allquestions

Question No. 1: Multiple Choice, choose the appropriate answer "Just write in the
answer paper the question's no. and the letter of the answer a, b, c, d (12 marks)

1. Concrete mainly consists of
A. cement

B. aggregates

C. admixture
D. water

E. all the above.

2. Proper proportioning of concrete, ensures

A. desired strength and workability
B. desired durability
C. resistance to water
D. allthe above.

E. none of these

3. Vicat's apparatus is used for
A. fineness test
B. consistency test
C. setting time test
D. soundness test
E. compressive strength test.

4. Concrete grade 350 Kg/cm2 includes around ..... of cement
A. 350 kg

B. 150 kg

C. 350 g

D. 3 bags

E. 450 kg

5. lnternal friction between the ingredients of concrete, is decreased by using

A. less water
B. fine aggregates

C. rich mix
D. more water and coarse aggregates
E. none ofthese.

6.Shrinkage in concrete can be reduced by using

A. low water cement ratio
B. less cement in the concrete

llPage
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C. proper concrete mix
D. presaturated aggregates
E. all the above.

7. HiSh strength concrete may has grade = kg/cm2

A.200
8.225
c.275
D.350

E.700

8. Water required per 7 bags of cement is

A. 1-75 liter
B. 100 liter
C. 350 liter
D.7kg
E. 25 kg

9. Pick up the correct statement from the following:
A. Segregation is necessary for a workable concrete
B. Consistency does not affect the workability of concrete
C. lf the slump increases, workability decreases

D. lf the concrete mix is dry, the slump is maximum
E. None of these.

10. Specified compressive strength of concrete is obtained from cube tests at the end of
A. 2 days

B. B days

C. 14 days

D. 28 hours
E. 28 days.

11. Pick up the incorrect statement from the following:
A. Water cement paste hardens due to hydration
B. During hardening cement binds the aggregates together
C. Cement provides strength, durability and water tightness to the concrete
D. Water cement ratio has no impact on concrete compressive strength
E. Allthe above.

12. Permissible compressive strength of M 300 concrete grade is

A. 100 kglcm2
B. 150 kglcm2

2lFage
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C. 200 kg/cm2
D. 250 kglcmz
E. 300 kglcmz

13. Water cement ratio is

A. volume of water to that of cement
B. volume of concrete to that of water
C. weight of concrete to that of water
D. weight of water to that of cement
E. both (a) and (d) ofthe above.

14. The factor which affects workability, is

A. water content and its temperature
B" shape and size of the aggregates
C. grading and surface textures of the aggregates
D. air entraining agents
E. all the above.

15. Pick up the correct statement from the following:
A. Water enables chemical reaction to take place with cement
B. Water lubricates the mixture of gravel, sand and cement
C. Water is not required for hydration of cement
D. Strength of concrete structure doesn't depend upon its workability
E. Both (a) and (b) of the above.

16. The grade of concrete M 700 means that compressive strength of a 15 cm cube after 28 days, is

A. 100 kg/cm2
B. 600 kg/cm2
C. 550 kglcm2
D. 700 kglcm2
E. 600 kg

17. Pick up the correct statement from the following:
A. An increase in watercontent must be accompanied by an increase in cement content
B. Angular and rough aggregates reduce the workability of the concrete
C. Large size aggregates increase the workability due to lesser surface area

D. The slump of the concrete mix decreases due to an increase in temperature
E, Allthe above.

18. Higher workability of concrete is required if the structure is

A. made wlth cement concrete
B. thick and reinforced

3lPage
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C" thin and heavily reinforced
D. thick and heavily reinforced.
E" None ofthese

19. Pick up the incorrect statement from the following:
A. Tricalcium silicate (CgS) hydrates rapidly
B. Tricalcium silicate (CsS) generates more heat of hydration
C. Tricalcium silicate (CgS) develops early strength
D. Tricalcium silicate (C:S) has more resistance to sulphate attack
E. None of these.

20. The heat of hydration of cement is dependent on:
A. Composition of cement
B. Fineness of cement
C" Temperature
D. All of the above
E. None of these

21. Which type of concrete can be ready mix concrete:
A. Prestressed Concrete
B. High strength Concrete
C. Self-Compacting Concrete
D. All of the above
E. None of these

22. Shrinkage:

A. Occurs in Concrete when it got hardened in air
B. lt causes problems in concrete in all causes

C, Drying shrinkage is not affected by concrete mix components
D. All of the above
E" None ofthese

23" Creep:

A. is a time dependent
B" value decreased as compressive strength increased
C. is affected by cement type
D. All of the above
E. None ofthese

24. Durability:

A. is concrete resistance against deterioration
B. includes concrete resistance for absorption and permeability

4lPage
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C. is affected by cement type
D. All of the above
E. None ofthese

Question No. 2: lndicate whether the sentence or statement is true or false (10 mark)

1. ln cement, the sum of C:S + CzA=75o/o

2, Concrete consists of = Cement past 64% + Aggregate 35% + Air voids 1%

3. When increasing water cement ratio, it has great negative impact on concrete's compressive

strength
4. Using clean aggregate is not an important factor while mixing concrete.
5. Concretestrengthusuallygivesanoverall pictureofthequalityof concretebecauseitisdirectly

related to the structure of cement paste.

6. Modulus of Rupture equal 1-2-20 % of tensile strength.
7. lf Cement/Aggregate ratio is 1:4 so it is rich concrete mix while if the ratio reached 1:8 the mix

become so poor

B. The quality control of steelstructures is more guaranteed than concrete structures.
9. C:A causes many problems in cement and it can be eliminated
10. ln traditional concrete, the failure occurred in the cement paste

11. The factor that increase permeability of concrete is mainly the aggregate not the cement past

L2. Both of steel reinforcement and effective curing have good impact on decreasing shrinkage

13. Plastic shrinkage occurs after 24 hours of concrete casting

14. Water cement ratio & weather has no impact on plastic shrinkage while it effects autogenous

shri nkage.

15. Creep is defined as the decrease in strain under a sustained constant stress after considering

other time-dependent deformations.
16, AroundT5%ofconcreteshrinkageoccurredduringthefirstyearofconcreteage.
17, The internal factors are only the factors that effect concrete's durability
18. Concrete is considered as a permeable material by nature.

19. Both of slump test & schmidt hammer are non-destructive testing of concrete
20" Consistency is one of the main properties for hardened concrete

Question no. 3: Essav (18 marls)

a. Write short notes about

1. Concrete durability (including definition, reasons and influencing factors)

2. Non-Destructive testing of concrete (including definition, Applications & state two examples),

3. The role of admixture in enhancing concrete properties (state three types of admixtures and their

f unctiona lities).

4. Concrete three main phases (indicates the time line for each phase)

5lPage
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5. Discuss the influence of water cement ratio (w/c) on concrete (lllustrative drawing is necessary) .

6. Creep (lllustrative drawings are necessary)

b. Differentiate between:

1. Architectural & decorative concrete
2. Permeability& Absorption
3. Concrete grades 800 Kg/cm2 & 300 Kglcmz

4. Bending & Shear Strength

Question No.4: Problems solving (10 marks)

a. lf w/c ratio is5Oo/o, cement content in 1 m3 =7 bd5, and admixtures ratio is2.5o/o, if the total

concrete volume is 20 m3 determine the total needed admixture (in G) for the whole concrete

volume.

b. Design the concrete mix by weight & volume using absolute volume method, considering the

below information:

o The fresh concrete consistency is Plastic

o Consider water cement ratio = 45%

o The needed compressive strength after 28 days = 300kg/cm2

o The passed percentage of aggregate through sieve 3/16 = 30%

o Specific weight of cement = 3.15

o Specific weight of aggregate (sand & gravel) = 2.65

o Volumetric weight of aggregate (sand & gravel) = 1700 Kglcm2

With my best wishes

6lPage
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Question No.1 (7.5 deg.),,r,

A- True phrase

A- are less prone to noise

A-(DAC) B-(ADC)

A-Rise time

A- multiplexer B-encoder

A- multiplexer B-encoder

A- counting

1. Groups of bits (combination of ls and
A-codes B-numbers C- letters

Physical Measurements using a computer &lJll :6Jn"'^ll

P 462 aglsla0,;g
Phvsics department 2018-?019 Time:3 hours

nswer
1-A quantity having continuous values is:

A-a digital quantity B-an analog quantity C- a binary quantity D'a natural quantity

2-A quantity having a discrete set of values:
A-a digital quantity B-an analog quantity C- a binary quantity D-a natural quantity

3- Temperature versus time can be drawn as a graph of:
A-a digital quantity B-an analog quantity C- a binary quantity D-both answers A and B

4- Digital has certain advantages over analog in electronic applications:
B- False phrase C- Dubious ferry D- I do not know

5- Compared to analog systems, digital systems:
B- can represent an infinite number of values

C- can handle much higher power D- all of the above

5- (CD) player is an example of a system using:
A-a digitat method B-an analog method C- a sound method D--both answers A and B

l-To change the digital data into an analog signal (Vice versa) we use:
c- (LBc) D-both answers a and b

8- The rate at which a periodic pulse waveform repeats itself:
B- frequency C- pulse width D- period

9- To transfer 8 bits in series, it takes ......... time interval
A-One B- 16 c- 8 D-both answers A and c

10- AND, OR and NOT gates can be used to form:
A- storage devices B- comparators C- data selectors D- all of the above

ll-The device used to convert a decimal number into some coded form (binary code) is:

C-decoder D-register

12 The device used to convert a binary number to a decimal form is:

C-decoder D-register

13. A function that required to retain binary data for a period of time:
B-printing C- Storage D-register

14- An example of a devices used for storing large n's of bits is:

A-semiconductor B-the flip flop C-ROM & RAM D'the register

15- An example of a device used LASER beams to store and retrieve data is:

A- semiconductor memories B-the flip flop C- magnetic memories D-the register

discuss the correct answer-tol t!!swel$
0s), called:
D- symbols

(1)

E- all the above



2. The time interval on the leading edge of a pulse between 10% and
90% of the amplitude is the:
A-rise time B-fall time C-pulse width D-period

3. The reciprocal of the frequency of a clock signal is the....... OR the fixed
interval that a pulse waveform repeats itself, is called:

A-rise time B-fall time C-pulse width D-period

4. The time measurement between the 50%point on the leading edge to the
50% point on the trailing edge of the pulse is called:

A-rise time B-fall time C-pulse width D-period

5. a pulse in a certain wave form occurs every 10ms.Thei frequency is:
A-1 kHz B-1Hz C-100 Hz D-10 Hz

6- lf the period of the clock signal is 500 ps, the frequency is:
A-20 MHz B- 200 MHz C-2 GHz D-20 GHz

7- tf binary data are transferred at the rate of 10 million bits per sec. (10Mbits/s)
how long it takes to parallel transfer 15 bits on 15 Lines? How long it takes to
serially transfer 16 bits?

A-10 ns - 16;rs 8-100 ns - 1.6;rs C-l ns - L61ts D- 100 ns - 16;rs

(21



t'-
8- to transfer 8 bits in parallel, it takes ......... time interval

A-one B- 54 c-8 D- 16

9- Using the operator AND to combine concept terms is a good way to
inrease the number of records retrieved in a search. (True OR False)

Question No.3 (24.5 deg.)
(Al. Comment shortlv on the following shapes :(18 dee.)

I

' ,. ' .,,- l

Input 1

(3)
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L
EIE}

(4)



(Bl Complete the followine tables:( G dee.l

A B 0

A B 0

F{AND gcfie

A B a
o o 1

]NPUT ot Tpul

A
B

JHqg 
fl,llr,-S

Best wishes ,if,\c,$llgnL\4*+b]-

(s)
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2L202.88
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2L2LL.12
212L3.58
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27L89.97
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21-182.66

2LL78.88
2t17L.82

.J=3 ,r,"(l LrrJt tn@,f) o-,,rrrlt crrf r .rz;i



Assiut University
Department of PhYsics

Quantum Mechanics 2 - code P4ll - Final Exam (50 pts.)

Answer the followine question: (sll auestions corrv the some weiqht t0 Ftsl

1- Given the wave function: Yroo lr,o.d)= -lu*'''
\fta

(a) What is the probability that an electron in the ground state of hydrogen will be found

inside the nucleus?

(b) Calculate the exact answer, assuming that the wave function is correct all the way

down to r: 0. Let b be the radius of the nucleus.

(c)_Expand your result as a power series in the small numbere - 2b I a, provided that b<<a.

2- Use the recursion fbrmula a.;+r
2(j+ t +I- n) a: to confirm that when .(. : n* 1 the

(j+lxj +2(+2)

radial wave function takes the form R*@-DU): Nr rn-t u-rtn' anddetermine

the normalization constant lt{,by direct integration'

3- Construct the matrix S,, r.p..renting the component of spin angular momentum along an

arbitrary direction r. Use spherical coordinates, so that

2 - (sin p cos Q? +(sin a sin a) i + ( cos a) f,

Find the eigenvalues and norm alizedeigenspinors of Sr.

4- Construct the spin matrices (S,, S, and S,) for a particle of spin 1. How many eigenstates

of ,S, are there? Determine the action of &, S*, and,S- on each of these states. tsollow the

procedure used in the lecture for spin ll2.

5- For indistinguishable particles we have V.(,i ,rr)= AIY ,(r,;Y6 Q.r) tY 6QilY ,(DJ
(a) If Y ,,Y b are orthogonal, and both normalized, what is the constant A?.

(b) If Yo =Yb (and it is normalized),what is A?. (This case, of course, occurs only

for bosons.)
*'k***Good Luck*,t *** Prof. Dr. A. A. Ebrahim
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Final Exam-Second Term: (201812019) - Course Title:

Physics of Low Temperature P- 422- Time: 3h - Prof. Dr. Ahme

Answer the following questions:

O1(10 marks):
(a) Explain by the equations and diagrams the

superconductors.

mechanism of BCS theory for electron pair in

(b) Calculate 6nr, Hr, H.,, H.z, H.: and I. atHc2. fOr cylindrical superconductor of radius 2

(G-L parameter: 0.801 and density of pairs :72-16 x 10"' lm')'
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O2 (10 marks):
(") C"1."1"1. th" specific heat coefficient of a superconductor if (T.: 150 K,
6000 A/m and p:oo:5 mf).cm).

(b) Derive an expression for London theory in superconductors.
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Q3(10 marks): '
(a) Calculate the size of electron pairs in high T. superconductors and compare it with the
normal state.

(b) Prove that the free energy of a superconductor in zero field is lower than that of normal
state.

(c) Calculate by nm the spacing of vortex lines of a superconductor if G-L parameter is

0.955, pinning radius is I .2 run and pr= ZPn
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Q4(10 marks):
(a) Prove that Er(0) :3.52KsT. , and then explain why it is only applicable for weakly
coupled supercon ductors.

(b) Explain with the diagram how you can determine the flux flow resistance along a flat strip

of type (fl) in mixed state.

(c) Clari$ in details how the flux flow occurs in a superconductor, and then expiain with the

diagrams how you can determine the activation energy of flux bundles.
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Q5(10 marks):
(a) Describe with the required diagrams the behavior of specific heat in superconductors.

(b) Write the type of crystal structure, T", J" (0) and H,2 for B:2223 and FeSeT systems.

(c) Define surface sheath in type (II) superconductor, and then prove that type (1) can carry

also surface sheath.


