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First: The Final Exam t90 Marks)
Choose the correct statement: (Every quesJion 2 Marks)
Please write your selections (a or b or ...) in the blank column to the right of the table.

.tb+lt O+^l ii_,;r-iJtfutil i ry,at.e.Li; (... .ei n 3i 1) e!$_1!:i!lrs pr+_t

1- lf I = 4, which one of the following is a possible quantum nurntrer far n ?

a-0 b-I

c-2 d-4

e-8

2- If n = 5, lvhich one of the following is not an allowed rnagnetic quantum
number tn7 ?

a-0 b-1

c-2 d-4

e-5

t If n = 5, which one of the following is not an allowed orbital qualrtum number
ot,a,:

a-0 b-1

c-2 d-4

e-5

4- Il8 = 5,lvhich one of the following is not an allowed magnetic quantum nulnber
Itl,t?

a-0 b-2

c-4 d-6

e* -5

5- In the Bohr model of the hydrogen atom, by incrr:asing the quantum number,
the energy difference between any two successive levels in the atom .....

a- rncreaslng b- be equal

c- decreasing d- all of the a'fuove

e- none of the above
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the elistances between successive energy levels "the'lifference between the radius

of the successive orbitals" in the atom ""'
b- be equal

c*

e-

is an integer.

f,ur ."r, ofr*t"t" value that is either equal to or less than n'

a- is equal to or Iess than n.

c- can be any integer.

o t *n absolute value either equal to or less than n?

a- increasing

d- all of the alrove

e- none ofthe above

c- decreasing

tom, ny increasing the quanturn number'

the notential energY ofthe electron ...-

b- be equala- increasing

d- all of the aliovec- decreasing

e- none of the above

n atom, by increasing the quantum number'

the velocitv of the electron .....

b- be equala- increasing

cl- all of the ahove

e- none ofthe above

has solutions only if the three quamtum

numbers n,l, and ms meet certain conditions. One of these conditions specifies

c- decreasing

b- is either equal to or less than m - L .a- is either zero or *1 .

d- is a positive integer.

The wave equation for hYdrogen

numbers tt, 8, and rng meet certain
has solutions only if the three quantum

conditions. One of these conditions specifies

that m
b- is equal to or greater than /.

d- can be any positive integer,

According to the selection rule, when a
occur between state with

photom is emitted or absorbed.

transitions can on values of / that differ

b- three units,a- four units.

d- one unit.c- two units.

e- zero unit.
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t2- Which of the following is required by the Pauli exclusion principle?

a- No electron in an atom can have the same set of quantum numbers as anv
other electron in that atom.

b- Each electron in an atom must have the same n value.

c- Each electron in an atom must have different ?rr, values.

d- Only two electrons can be in any particular sheli of an atom.

e- No two electrons in a collection of atoms can have the exact same set of
quantum numbers.

13- ln terms of an atom's electron configuration, the letters K,L,M, and N refer to:

a- different shells with n equal ta 1,2,3, or 4 respectively.

b- different sub shells with f equal to 1,2,,3, or 4 respectively.

c- different sub shells with ms equal ta 1,2,3, or 4 respectively.

d- the four possible levels for the magnetic quanturm number.

e- the four possible quantum numbers.

t4- what is the maximum number of electrons that can occupy the g sub shell?

n-6 b- 10

c- 14 d- 18

e- 22

15- A hydrogen atom is in the 6h sub shell. How man)r different quantum states are
allowed in this sub shell?

a-22 b- 18

c- 14 d- 10

e-6

16- A neutral atom has an electron configuration of Lsz zsz 2p6 ssz 3p2. What is
its atomic number?

a-5 h- 11

c- 14 d- 18

e- 25
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L7- A neutral atom has an electron configuration of X.sz Lsz 2p6 3s2 3p2. If a,

neutral atom holds one additional electron, lvhat is the ground state
confisuration?

a- 1s2 'zsz 2p6 3sz 3p6 [r- 1s2 Zsz 2yt6 ssz 3p3

c- 1s2 zsz zp6 3sz sp7 d- 1s2 zsz z7t6 ss2 Bpz 4st

e- 1s2 zsz zp6 3s2 sp6 4st

18- What is the shortest-wavelength X-ray photon emitted in an X-ray tube subject
to SO kV?

a- O.O25 nm b- O.25 nm

c- 2.5 nrn d- 25 nm

e- none of the given auswers

l9- The magnitude of the orbital angu
rvhat multiple of fL ? @ is a nositive

ar momentum of an electron in an atom is
nteser.)

a-l b-t/2

c- c(t + t) d-Z.e + 1

e* 12

2$- The magnetic quantum number rftt is most cXosely assoeiated with whni
Dropertv of an electron in an atom?
a- Magnitude of the orbital angular

momentum b- Energy

c- z component of the spin angular
mornentum

d- Radius of the onbif

e- z component of the orbital angular momentum

2t- An electron is in a quantum state forwhich the magnitude of the ortrital angular
momentum is 6r,E fr. The value of the orbital ouantum numher f is:

n-4 b-5

c- l7 d-8

e-9

't't
LL- An electron is in a

z component of
momentum is:

qu:rntum state for which there are seven allowed values of the
the angular momentum. The magnitude of the angular

a-tEn b- 2.'13 11

c- ..,11 n d- \tr6'fr

e- ^[tq tt
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23- Space quantization means that:

a- space is quantized

b- f,, can have only certain discrete values

c- i and E are in the same direction

d- Z and fi are in opposite directions

e- an electron has a magnetic dipole moment

24- An electron in an atom is in a state with I = 3 etnd ms = 2. The angle between Z

and the z axis is:

a- 48.2' b- 60"

c- 30' d- 35.3"

e- 54.7"

25- The electron states that constitute a single shell for an atom all have:

a- the same value of n and the same value of /

b- the same value of n

c- the same value of / and the same value of mg

d- the same value of /
e- the same set of all four quantum numbers

26- The electron states that constitute a single subshell for an atom all have:

a- the same value of n and the same value of /

b- the same value of n

c- tlre same value of / and the same value of mg

d- the same value of /
e- the same set of all four quantum numbers

27- The total number of electron states with n = 2 and { = L for an atom is:

z-2 b-4

c-6 d-B

e- 10
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28- The magnetic field B is along the z axis in a Stcrn-Gerlach experiment. The
force it exerts on a masnetic dinole with dinole momremt fr is nronortional to:

a- pz b- 82

c- dB/d"z d- d"2B/dzz

e-i.naz

,o_ A magnetic dipole f is placed in a strong uniform magnetic field E The
associated force exerted on the dinole is:

a- along p b- along - I
c- along B d- along rtxfr
e- Zero

30- A magnetic dipole is placed between the poles of a rnagnet as
shorvn. The direction of the associated force exerted on the
dipole is:

a- positive x b- positive y

c- negative x d- negative y

e- into or out of the page

31- To observe the Zeeman effect one uses:

a- a strong uniform magnetic {ield b- a strong non-uniform magnetic field

c- a strong uniform electric field d- a strong non-uniforrn electric field

e- strong perpendicular electric and magnetic fields

32- Give the possible values of the total-angular-momentum quantum number ,I
that result from the addition of angular momenta "orbital angular momentum
and snin ansular momentum" with ouantum numbers 312 and 4 :

r- L1/2 b- LL/2,9/2,7 /2,5/2

c- Sl2 d- 5,4,3,2,1

e- 3 /2, l/2,O, - 7/2, - 3 /2

33- Suppose a hydrogen atom in a 3d5p state is placed in an external magnetic
field. Into how many sub states will it snlit?

a-3 b-4

c-5 d-6

e- None ofthe above
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34- Why is it easier to analyze a mixture of gaseousi *rtomic species try absorption
spectroscopy than it is to analyze a mixture of molecular snecies?

a- atomic species do not have side reactions.

b- molecula.r,".r".ffi
c- atomic spectra have simpler narrower lines that are easier to r.e.olve tt *,

molecular spectra.

d- atomic species have a continuous spectrum.

e- atomic species have a discrete spectrum.

35- The probability of
aloportional to its:

finding an electron in a hydrogen atom is directty

a- energy. b- momenturn.

c- potential energy. d- wave function.

e- square of the wave function.

36- The most energetic photon
approximately equal to:

in a continuous x-ray spectrurn has an enerEy

a- the energy ofall the electrons in a target atom

b- the kinetic energy of an incident-beam electron

c- the kinetic energy of a K-electron in the target atom

d- the total energy of a K-electron in the target atonl

e- the rest energy , mcz , of an electron

37- Two different electron beams are incident on two different targets and both
produce x rays. The cutoff wavelength for target I is shorter than the cutolf
wavelength for target 2. We can conclude that:

a- target 2 has a higher atomic number than target I

b- target 2 has a lower atomic number than target I

c- the electrons in beam I have greater kinetic energly than those in beam 2

d- the electrons in beam t have less kinetic energy ttrran those in beam 2

e- target I is thicker than target 2

38- ln connection with x-ray emission the symbol K,, refers to:

a- an alpha particle radiation

b- x-ray radiation from potassium

c- x-ray radiation associated with an electron going from n - co to rt = l

d- an effect ofthe dielectric constant on energy levels

e- x-ray radiation associated with an electron going from n = Z to tt = L
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39- The transition shorvn gives rise to an x-ray. The c*rrect laLrel for
this is:

a- Ko b- KB

c- Lo d- Lp

e- KL

40- The Pauli exclusion principle is obeyed by:

a- all particles h- all charged particles

c- all particles with spin quantum numbers of
U2

rl- all particles with mass

e- all particles with spin quantum numbers of I

41- Which of the following
allowed for the hydroEen

transitions
atom:

for quantum numbers (n,e ,mt,ms) are

t (2,A,0,t/2) - (3,1,1,L/2) b- (2,0,O,1/2) - (3, O,A,1/2)

c-
2)

(3,2, -2, -L/2) -, (3, L,1,lf
d- (3, L,-2,1/2) -+ (3,L,-L,L/2)

e- (1, 0, 0, -L/2) - (3, 2,L,1/2)

42- A metastable state is important for the generation of a laser beam because it
assures that:

a- spontaneous emission does not occur more often fhan stimulated emission

b- photons do not split too rapidly

c- more photons are emitted than are absorbed

d- photons do not collide with each other

e- photons do not make upward transitions

43- In a helium-neon laser, the laser light arises from a transition from a state to a
state.

a- He, He b- Ne, Ne

c- He, Ne d- Ne, He

e- N, He

44- A laser must be pumped to achieve:

a- a metastable state b- fast response

c- stimulated emission d- population inversion

e- the same wavelength for ali photons
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45- Photons in a laser beam are produced by:

a- transitions from a metastable
state b- transitions to a metastable state

c- splitting of other photons d- pumping

e- transitions from a state that decays rapidly



Second: The Oral Exam
Choose the correct statement:

Page l0 of12

(10 Mark)
(Everv question 1 Mark)

Please write your selections (a or b or ...) in the blank column to the right of the table.
.cj_l+llO*"+ {c_;tillfuB,lld C-tg!+ (...1i U 3i a) dlil.lrltllEs pt._r

l- In the Bohr model of the hydrogen atom, by incr.easing the quantum numne[
the angular momentum of the electron .....

a- rncreastng tr- be equal

c- decreasing d- all of the atrove

e- none ofthe above

1 In the Bohr model of the hydrogen atom, by increasing the quantum numbero
the total energy of the electron .....

a- increasing b- be equal

c- decreasing d- all of the ahove

e- none ofthe above

3- In the Bohr model of the hydrogen atom,
the kinetic energy of the electron .....

by increasing the quantum number,

a- lncreasrng b- be equal

c- decreasing d- all of the above

e- none of the above

4- The wave equation for hydrogen has solutions only if the three quantum
numbers n,l,and.mx meet certain conditions. One of these conditions specifies
that n

a- can be any real number. b- can be any integer.

c- can be any non-negative integer. d- can be any negative integer.

e- can be any positive integer.
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5- The Pauli exclusion principle:

a- Any two electrons in an atom can occupy the sante quantum state.

b- All electrons in an atom can occupy the same quantum state.

c- No two electrons in an atom can occupy the same quantum state.

d- The position and momentum of a particle can both be measured precisely at
the same time.

e- The position and momentum of a particle cannot both be measured precisely
at the same time.

6- The quantum number m" is most closely associated with what property of the
electron in an atom?

^- Magnitude of the orbital angular
momentum

b- Energy

c- z component of the spin angular
momentum

d- Radius of the orbit

e- z component of the orbital angular momentum

7- An electron is in a quantum state for which the magnitude of the orbital angular
momentum is 6rE fr. How many allowed values of the z component of the
ansular momentum are there?

a-4 h-5

c- l'7 d-8

e-9

8- An electron in an atom is in a state with I = S. The minimum angle between Z
and the z axis is:

a- 0" b- 155.9'

c- 24.1" d- 36" 7'

e- 90,0'

9- In the relation lrz = -ntt 1ts ,the quantity ps is:

a- the component of the dipole moment along
the magnetic field

b- the Bohr magneton

c- the permeability of the material d- a friction coefficient

e- none ofthe above



Page 12 of 12

l0- How many electrons can be put in a subshell with quantum number n and I :

a- 2nz b- 2n

c- 2(21 + 1) d-Zn*1

e-20*1

Electron charge e 1.6x10-te C Plank's constant i 6.626 x 10-3{ Joul.sec

Electron lnass n 
"

9.1x10-3r kg Light velocity c 3x108 m.sec-l

Proton nlass try, 1.672x10-27 kg Coulomb constant k 9xl0e J.m.c'2

Bohr radius o,, 0.529x10-ro nr Rydberg constant rt 1.097 xl07 m-r

Bohr magneton ;rg g .27 4xl0-24 J.T-'| magnetic permeability Fo 4ttxl0'7 T.m/A (H/m)

mass ofa carbon atom 1.994x 10-26kg mass ofan oxygen atom 2.6567x10'26kg

mass of a floor atom 31.55x 1o-27 kg mass ofa hydrogen atom 1.672x10-11 kg

The bond length of CO 1.3 x10-ro m
Ionization energy of the
hvdrosen atom E^

13.6 eV

WITH MY BEST T&TSffES Hesham Al-Attar



Assuit University

Faculty of Science

Physics Department

Second Term Exam 2020

Answer only five of the following questions:

(50 Marks: l0Each)

Question 1:

Write a short account on the following:

a) The specific heat of solids.
b) The thermal conductivity of solids.

Ouestion 2:

Explain in detail the measurements of the thermal expansion of solids.

Question 3:

Discuss in detail the thermoelectric and thermomagnetic coefficients.

Question 4:

Write a short account on the following:

a) The conduction of heat in semiconductors.
b) Interatomic bonds and the crystal lattice.

Ouestion 5:

Discuss in detail the free electron therapy of metal.

Question 6:

Explain in detail the vibration spectra and the specific heat of materials.

Grade: Four

' Course:492 f
Time: 3 Hours
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1- Inseots that pass through the egg, larva,pup&, and adult stages in their

life cycle have .

A. lncomplete metamorphosis

B. No metamorphosis

C. Complete metamorphosis

D. Gradual metamorphosis

2- What order contains butterflies and moths?

A. Lepidoptera C. Hymenoptera

B. Homoptera D. Isoptera

3- Which insect order is most closely related to Diptera?

A, Hymenoptera C. Plecoptera

B. Orthoptera D. Zygentoma

4- The order Hemiptera contains:

A. Bed bugs and stink bugs C. Chewing and sucking lice

B. Roaches and mantids D. Crickets and grasshoppers

5- Which order is NOT holometabolous?

A. Siphonaptera C. Thysanoptera

B. Hymenoptera D. Neuroptera

6- What does the word "bug" refer to:

A. An insect in the Homoptera or Hemiptera order.

B. An insect in the Coleoptera order.

C. An insect in the Diptera order.

D. A creepy crawly thing.



7- which cr<ler is exclusively herbivorous'/

A T,-: --1^ ^ --L ^ ,- -fr, t llwirUillUiii

B. Odcnata

8- Which order is exclusively parasitic?

A. Diplura

B. Zoraptera

9- Sucking mouthparts are NOT found

A. Fleas

B. Fties

C. Fhasmaii;dea

:D,. Thysanoptera

C. Siphonaptera

D. Diptera

in:

C. Lice

D. Ants

AlPiedatory -

B. Endognathous

11- Immatures of the

A. Scavengers

B. Herbivores

13- Chewing mouthparts

A. Fleas

B. Beetles

14- Which order is exclusively

A. Siphonaptera

B, Neuroptera

"0,,,,u..*,."-,,".rr**ja*i,llr*' n., -.,r,. .,,rri*

*--C. 
W-ingless

D. All of these

Neuroptera would be classified as:

C. Parasites

D. Predators

12- What do the orders Dermaptera and Isoptera have in common?

A. Winglessness C. Chewing mouthparts

B. Herbivory D. All of these

NE\IER occur in:

C. Earwigs

D. Bees

hematophagous (b lood feeders)?

C. Thysanoptera

D. Hymenoptera

"!.

.. ., . . . -,+4',Ili;riit" .'. . '.'r ':''., ,-]:
,.-- "'lrqi d&l#.lr,. - ". ...r'..;:.
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16- Where does a baby dragon

A. In the ground

B. In water

/': -1-t^- ,-, "- ^ - ^4^*-i-.. i iiJ i)6ituP l"rl d

TJ Sinhnnantera

fly grow up?

C. In trees

D. On the ground

17- Hemiptera and Hymenoptera are similar because both have:

A. Holometabolous development

B. Piercing-sucking mouthparts

C. Neopterous Wings

D. All of thESe

l8- Which compound would be found in the exocuticle but NOT in the

endocuticle?

A. Chitin

B. Quinone

19- To which body segment are the elytra attached?

C. Prothorax

D. Metathorax

C. Cuticulin layer

D. Endocuticle

insect's egg is called the:

C. Chorion

D. Periplasm

20- Which part of the exoskeleton lies between the exocuticle and the wax

Iayer?

A. Procuticle

B. Cement layer

21- The shell of an

A. Serosa

B. Amnion

A. Mesothorax

B. First abdominal

C. Protein

D. Wax

.ns,i.rcir.{j,il;i,. !;tiH,.{i,(di:.1r1/r,,. .. ;,r,iju,+:iiiiiialxi,,,...... ., -, ,,lcr*;ratii'i.;,;,..., .,,



22- Wntcn stftIcture wouici

A -T'--- ^1- .,.rl--
,i. i i uiitdiiliii

B, Arc!i,:m ' ,

23- Which structures of insects

A. Paraprocts

B. Cerci

NC!'E, be tbund on an insect's 1eg?

C. Coxa

D. Tarsomere

are partof the ovipositor?

C. Aedeagus

D. Valvulae

24- Which part of an insect's antenna articulates with its head capsule?

A. Arista C. Flagellum

B. Pedicel D. ScaPe

Zl=lDhe eyes of eaterpillars are-ealled---:,

A. Tegmina

B. Ocelli

26- Which structure is unicellular?

A. Spine

B. Seta

C. Hamuli

D. Stemmata

C. Gland

D. Pile

27- Which mouthparts lie between the labrum and the maxillae?

A. Hypopharynx C' Labium

B. Mandibles D. PalPs

28- A line of weakness between adjacent sclerites that breaks during

molting is called a(n):

A. Apodeme C. EcdYsial suture

29- Chitin is most abundant in which part of the exoskeleton?

"{,.,;. .. .. ,. . ;,



A. Water balance

B. Nutrition

3 1- What is the maximum

insect?

A. Zero

B. Three

A. Trochanter

B. Furca

34- Alan

C. Clypeus

D. Gena

is used by female insects to lay eggs.

H PTNT'IIT!/-iP D. Epiciern'ris

What is the f*nction of the micropyle in an insect's egg?

C. Respiration-

D. Sperm entrance

number of ocelli that may be found in an adult

C. Five

D. Twenty

.,.. ., 3z:.Chitin is a very-important part of ttr-e insectis exoskeleton be,caus-e:

A. It is impermeable to-rvater.

B. It is rigid and inflexible.

C. It is not digested by common enzymes.

D. It is flexible and elastic.

33- Which structure lies below the frons and above the labrum?

A. Spermatheca

B. Ovum

A. Grasshoppers and crickets

B. Beetles and weevils

C. Wasps and ants

D. Flies and mosquitos

C. Cerci

D. Ovipositor

belong to the order Hymenoptera.

&-

-.,.



-/ ml1n- I nts nl lrrPrTil/

A /a^+^*,:11^-: a. L.sl,ui1-,rij.{.ii

B- Chrysalis

37- Which part of

cement layefl

A. Exocuticle

B. Endocuticle

38- Which suture is NOT found on the

A. Pleural suture

=" B.'Epistomal sutrirE "- -

pupa ls Known as a

L,.'L,UUUUIi

T-l l\Ioio.lLJ. ti{alrlLt

the exoskeleton lies between the wax layer and the

C. Cuticulin layer

D. None of these

head capsule?

C. Subgenal suture

D. Frontal suture

39- In insects with chewing mouthparts, which structure lies between the

mandibles and the maxillae?

A. Clypeus

B. Hypopharynx

40- Which mouthparts bear palps?

A. Labrum and labium

B. Labium and maxillae

C. Labium

D. Labrum

C. Maxillae and mandibles

D. Mandibles and labrum

.,*+iliai'll,,dr,..'!i'..-,,..iN;,',,. .- ",r**;,,limi.i;l*" ..,.", .,,;

41- The cibarium is best described as:

A. Thoracic muscles that move the wings.

B. A structure on the pretarsus.

C. The innermost layer of the epicuticle.

D. A muscular pump that sucks food into the mouth.

42- Which layer(s) of the exoskeleton is (are) secreted by the epidermis?

A. Endocuticle C. Epicuticle

.,.,,... ...,-.,ro#iliiill#ilidr;*;, ".,,.-,.'',..',



B. Exocutluie

43- Fiastic regions ofthe exoskeleton:

D. All of these

A. Are generally known as sclerites.

B. Are found only at the joints.

C. Lack a well-defined exocuticle.

D. Contain high concentrations of quinones.

44- The pedicel is the name for the:

A. 1't leg segment

B. 2nd leg segment

ltt antennal segment

2nd antennal segment

,,,.,,,--.".,r*'*;ia$r4'+r.".....,,.,..sr;;.. . ,.-n.,---".,**l*,*';sdiiii0C"-,. *.

45-Aquatic jmmatures ofall holometabolo'us-inseets-are-kn

A. Nymphs C .Lawae

B. Naiads D. Young

46- Inan abdominal segment, the ventral sclerite is known as

A. Epimeron C. Epiproct

B. Notum D. Sternum

47-In an obtect pupa:

A. The insect is surrounded by a silken cocoon.

B. The larval exoskeleton becomes a puparium.

C. The insect's body forms a chrysalis.

D. All of these.

48- In insect, the first pair of post-oral appendages is called:

C. MandiblesA. Maxillae

B. Antennae D. Labrum

,.,," .r*i;$rilririi*;,' -. " . . ",rr**'*t*,t1,it," ". , xitr-i,



49- Whicn of these characteristics do insects anci

vulllttrura I

crustaceans havg tn

A, N{an dibul ate :rnouthparts

B. Open circulatory system

50- A caterpillar does not have

A. Mandibles

B. Compound eyes

C.:,Jointed legs

D. Al1of these

C. Prolegs

D. Claws

Tfup/False (Indicate "T" for true; "F" for false):

5 1- For insects, locomotory appen{ages are found on the thorax. (. . . .. ..)

52- Insects in the Order Odonata (dragonflies) have aquatic larvae and

undergo complete metamoqphosis.

53- Beetle lawae are often called Grubs.

(........)

(........)

54- Honey bees are more closely related to ants than to butterflies and

moths.

55- Diptera is the only orders with'a single pair of membraneous wings.

(. . ...' .)

56- Cerci are commonly found in ametabolous insects but NOT in

holometabolous insects. (........)

57- Aquatic immatures of holometabolous insects are known as larvas.

(.... ..)

58- All hemipteroids have piercing-sucking mouthparts. (........)

59- The exocuticle is the outermost layer of the exoskeleton. (. ..... ..)

60- Insects never have more than twelve abdominal segments. (........)

r,r.:ii $iritt;iil:;ti. ". " .,,;,.i : . -..,, .'rd:::;&jiqiiiiI*riir;i,; ".'.,,,. . :n.*ihi,&,il"-'-," ...- -...-". -.,,r,,;d;i,rlij#i ji;,:; ,,',+ilrila*i:,r,:m,..,..',. ...r,r,;r



Short answer; Give the connect Entomological terrn flon: .

6l- The "shell" of an insect's egg. .

63- The "egg case" ofa cockroach.

64-Thehardened "plate" of the exoskeleton

66- The "fiont wings" of the Orthoptera

67-The "first thoracic segment".

List ONE function for each of the followins:

68- Halteres

69- Epicuticle

70- Micropyle

u"r,rqr*" ;C"",.". "- .**i;;*tfr;,illnlrr, . q*j:ai;ilt*f.r,,. ^..,-...,".,,.;,



lVlatchring:

Which part of the exoskeleton

7 i- Resistance to abrasion

72- Armor and strength

73- Sensory perception

74- Muscle attachment

75- Flexibiliry

is responsible for each of these functionsl]

A. Sclerites

B. Apodemes

'C. Membranes

D. Epidermis

E. Cuticulin layer

F. Wax layer

G. Setae

H. Sutures

left column with its correct location in the right

Right column

A. Antenna

B. Leg

C. Ovipositor

D. Mouthparts

E. Wing

,,rt",#iifujjii,1 ,, "..-.

Match the structure in the

column.

Left column

67- Labrum

77- Scape

78- Coxa

79- Valvifer

80- Tegmina



trhe diagram below illustrates an aduit head capsrile. write the label

tiom (A-J) of'rhe fbllowing parts.

With best wishes,,,o,

Prof. Dr\ Amer Tawfik prof. Dr\ AzzaAwad
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resr-rlt of the (

and negativc

Question (1): r .,, - L^.^*^-1 (60 Mark)
prt f^if or lxlfor each of the statement'

1) The decay constant fu is ctefrned as "the probability tl"rat a given nucleus will ( )

,r i?,?lrl?l#ll;T;;"ibrium :ccL:rs 
wl-ren the harr-rire or the parent nucleus ( )

is more short-lived than the dar-rghter nucleus'

3) Antineutrin" l, u '*'t'al 
particlJwith zero rest mass' ( )

4) The annihilation prooess is a source of photons with er-rergy 0'511Mev' ( )

5)Theelectromagneticwaves(EM)includethewholeelectt.olrragnetic()
spectrumsuchasY-rays,X-rays'crparticles'ultraviolet'visible'infrared'
microwave, radar and radio wave'

6) In transi"nt.qriiiirir., uo,t number of atoms of parent Nr and dar-rghter ( )

N2 decrease exponentially with tirne with the half-life of parent and the

ratio Nr/Nz remains constant'

7) Ilcccl,rerel is clefined as one clisintegration per seconcl' ( )

8) pr- decay is raclioactive parent nucleus transforms a neutror-l into a proton' ( )

9) Absorbed close is measured in units of Sievert' ( )

10)'fhe atomio number identifies the chemical element ( )

1 1) tsotopes are nuclides that have same Z andcliflerent A and N' ( )

12) Bohr Theory works very well lor one-electron struotures' ( )

i3)The co'rdition ror B'decay. to be possible is M(A,z)-M(A,zt l) ' 0, where ( )

MCI,Z) una llii,'z* i are theatomic ffrasses of parent and product nuolei.

l4) I, seculu. .quiiibrir*, th. number ol parent ,r,rojei remains utrchangecl' ( )

15) IC is a competing process of y-rays' ( )

16) Radioactivity is the artificial disintegration of nuclei' ( )

17)The fission process is used as a souroe olneutrons ( )

18) Condition 1br cr-decay to be possibte is: M(A' Z)> M(A'ZFI) r'M(4'2) ' ( )

Date: Jtrly-2020

numbers of the r-u_rclides in the zfllNp- series oan be rcprcsentecl ( )
i 9)'f he mass

as 4nt-i.
20)'l'he atom is neutral,

nucleus is equal the
thus the number of positive charges (prolons) in tlre ( )

nr*U.. of negative thu'gt' (electrons) revolve around

the nucleus.
21)Negatively charged electrons revolve around the nucleus as a

attractive "t."t.o,iuti" 
Coulomb force between the positive

,rrtT?irlir,.,l pho,on rras energy eqr-rals the difference in encrgy between tl,e (

two atomic orbits'

BEST WISI.IES Instructor: Dr. Ghada Salaheldin



23)Electrons ocoupy allolved shells, the number of electrons per shell is lirnited ( )
to 2n-.

24)Nuclei consist of neutrons and protons, which are known as nucleons,

25)Mean life is defined as the time interval ovcr which the number N6
radioactive atoms initially present in sampre is recrucecl to N6/c.

26)a- particle consists ol'two neutrons anrJ two protons.

27)The mass numbers of the nuclides in the 2fl!tI- series can be representecl
4n+3.

()
o1'()

()
as ()

28) Isorners are nuclides that have same Z. N ancl A but nucleons existing at ( )
different energy levels.

29) Nr-rolear force is mutual attraotive I'orce between nuoleons.

30)Radioactivity is a statistical event, in that we cannot preclict il or w6e1 a
certain atorn will decay but can predict how many events oan ocour in
period of tin-re.

Multiple Choice Questions (MCe) (30 Marl<)

I) The pl,enorrlenon which abound atomic elcclron may rcoeive energy ancl movc
lrom a state of energy Erto another.of highcr energy 82.

a) Excitation b) Ionization c) tlinding energy

2) Nr"rcleus spontaneously splits into two nearly equal fission fiagmerits with
emission of 2 to 4 neutrons.

a) Spontaneous fission b) Proton Emissio, c) lonization

,?,) u-particle consists of... . .. 
"

a) 2 neutrons and 2 protons b) 4 ner,rtrons ancl 2 protons
c) 2 neutrons a'd 4 protons d) 4 r-rer-rtro,s a,cJ 4 protons

4) The energy required to con-rpletely break up the nucleus into well separatccl Z
protons and N neutrons.

a) Binding energy b) Excitation c) Ionization

5) The average energy of the beta particles whicl, is given practically in the l'orrn
a) Tg- :T*or/4. b):'g- :'l',ro*/3 c).1.8- =7,*n*/5

6) Nuclear clecay in which an unstable isotopc nr-rclidc (pare n1 prrclcrrs)
spontaneously release excess energy with emission of parlicles ancl/or gan.]l"na-
ray and that parent nucleus willtranslorm into a new isotopc nr-rclicle (daLrghter
nucleus) that n-ray be stable or unstable.

a) Radioactivity c) Ionization

()
()

I}EST WISI,IES

b) Excitation
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7) Nucler-rs capture orbitalelectron (r-rsuatly K shell) and neutrino is emittecl.

a) Electron Capture decay b) lnternal conversion c) Proton Ernissiolt

8) T'he original positron and electron ciisappear and are repiaced by tr'vo

oppositely directed 0.511 MeV electromagnetic photons l<nown as.

a) Annihilation b; Plolon Ernission c) Internal conversiot-t

The energy that comes from a source and propagate through space or mattcr in

the form of particles or electromagnetic waves'
Radiation b) lnternal conversion c) Proton Emission

) Neutrons are emitted during spontaneous fission or are arlificially produced

by bombarding nucleus with high energy radiation (particles or photons).

a) Neulron dccay b) I{adiation c) Internal conversion

I I)'l'he number of radioactive atoms is recluced to half in the tirne l(nown as ..

a) I-{all'-tife time of decay b) Mean Lil'e

12)When ri,x2, both number of atoms of parent 1V1 and daughter N2 ciccreasc

exponentialiy with time with the half-lif'e of parent and the ratio Nz/ N,
remains constant.

a) Secular equilibrium b) Transient equilibrir-rm c) No ecir-rilibrir"rm

l3) ......decay is radioactive parent nucleus transforn-ts a neLtlron into a proton.

a) {l- b) P* c) a

14)... ..is a nuclear transformation in which unstable high atomic lrass

nucleus splits into two lighter nuclides and emits from two to four neutrorrs

a) Nuclear fission b) Proton Ernission c) Internal convcrsion-

15) lCi ........8q.

a) 3.70x10r0 b) 3.07x10r0 c) 3.70x10e

Ouestion (3) [OLall:

put t{] or [x]for each of the statement. (10 Marl<)

1) Cosmic ray is highly energetic sub-aton,ic particles, mostly protons and ( )
helium nuclei, which travel across space at close to the speed of light
cofiles from sun and supernova stars

2) 'l'he number ol radioactive atoms is reducecl to half in the time I(nown ( )
as the half-lilc tirTrc of decay

3) '1'he mass numbers of the nuclides in the 23r1,(l - series can be represented ( )

as 4n4"2.

4) Isobars are nuclides that have same A and different Z and N. ( )

5) o-decay is the nuclear transformation in which an energetic o,- particle ( )
(helium-4 nucleus) is emitted.

e)

a)

10
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Group I (42 deErees)
Put [TI or [Fl in front of each statement (1.5 degrees for each statement):

t-d*ltLts
sU+lt ri

2020-2019 sjlSlci.ill
(,s gir.if O+o*>:70) A+$l Is. JJI

r-.r..,,lsll rtJii,.,,,l+ 4jt+i+ C,rt*,,r$.l

J 462
27 t712020

d,r!el*.t &>ti gp;Il

1. We find the roots of any polynomial with the roots(p) function where p is a row vector

containing the polynomial coefficients in descending order.
tl

Z W. g"on Compute the coefficients of a polynomial from a given set of roots with the

poly(r) function where r is a row vector containing the roots.
tl

i. The polyconv(p,x) function evaluates a polynomial at some specified value of the

independent variable .
tl

4. The deconv(a,b) function multiplies the polynomials a and b.

5. The [q,r]:diconv(c,d) function divides polynomial c by polynomial d and displays the

quotient q and remainder r.
tl

6. The polyde (p) function produces the coefficients of the derivative of a polynomial p.

7. We can write MATLAB statements in one line if we separate them by commas or

semicolons. Commas will display the results whereas semicolons will suppress the

display.

tl
8. W. use the MATLAB command plot(x,y) to make two-dimensional plots. This

command plots versus where x is the horizontal axis (abscissa), and y is the vertical

axis (ordinate).
I]

9. m ultat...nt, or a row vector is too long to fit in one line, it can be continued to the

next line by typing three or more periods, then pressing <enter> to start a new line, and

continue to enter data.

tl
10" We can make a two-dimensional plot more presentable with the commands grid, box,

title((string'), xlabel('string'), and ylabel('string'). For a three-dimensional plof, we

can also use the zlabel('string') command.

tl
t1. Tt" co1n*""d linspace(first_value, Iast_value, number-of-values) specifies the

number of data points but not the increments between data points. An alternate

command uses the colon notation and has the format x:first: increment: last. This

format specifies the increments between points but not the number of data points.

I]

l2. N.*t*h (* N.*ton-Raphson) method can be used to approximate the roots of any

linear only of any degree.
tl

13. We can't use a spreadsheet to approximate the real roots of linear and non-linear

equations but to approximate all roots (real and complex conjugates) it is advisable to

use MATLAB.
I]

14. Tt* angular velocityo-r is commonly known as angular or radian frequency and aT =
4n

tl
t S . 1.o appty Newton's method, we must begin with a reasonable approximation of the root

value. In all cases. this can best be done bv plotting f(x) versus x' tl
t6 Th. ft.qr*"y is denoted by the letter f and in terms of the period T, f = 1,/T . The

frequency / is often referred to as the cyclic frequency to distinguish it from the radian

frequency ro.

tl
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17" The cosine function leads (is ahead of) the sine functionby n/2 radians or 900, and

the sine function lags (is behind) the cosine function by r/2 radians or900"

Alternately, we say that the cosine and sine functions are out-of-phase by 900 , or there

is a phase angle of g00between the cosine and sine functions.

I]

18" When we say that one sinusoid leads or lags another sinusoid, these are of the same

frequency since two sinusoids of different frequencies can be in the phase. tl
19" It is customary to express the phase angle in degrees rather than in radians in a

sinusoidal function. For example, we write

v(t) = 100 sin (zoooot -T) *v(t) : 100 sin(200 }ttt - 60)
tl

20. When two sinusoids are to be compared in terms of their phase difference, these must

first be written either both as cosine functions, or both as sine functions, and should

also be written with negative amplitudes.
tl

21. TwophasorsAandBwhere A: a* jb andA = c + jd, areequal if andonlyiftheir
real parts are equal and also their imaginary parts are equal. Thus A : B if and only if
a=candb=d

tl
22.If the dependent variable y is a function of only a single variable x,that is, if y =

f (x), the differential equation which relates y and x is said to be an ordinary

differential equation and it is abbreviated as ODE.
tl

23" Generally, in engineering the solution of the homogeneous ODE, also known as the

complementary solution, is referred to as the natural response, and is denoted as

yly(t) or simply y7y.

tl
24"The particular solution of a non-homogeneous ODE is be referred to as the forced

response, and is denoted as yp(t) or simply yp. tl
25. The total solution of the non-homogeneous ODE is the summation of the natural and

forces responses, that is y(t) : lNatural Response - lForced Response = lN - lp tl
26.The most general solution of homogeneous ODE is the linear combination

yuG) = ky:(t) + kryr(t) + "' + k"y"(t)
where If is used to denote homogeneous and k1,kz, ... .,.,kn are arbitrary constants.

tl
27.For nth order homogeneous differential equation, the solutions are

lt : kteslt ,!2 = k2eszt, .,,,!n = knesnt

where s1, s2, ... . ., sn are the solutions of the characteristic equation

onsn + an-tsn-t + "'+ arsl + ao: !u(t)
and an, an-7, ... , a1, as are constant coefficients of the ODE

tl

28" The ODE
d"y dn-Ly d.y d*x d^-Lx dx

""ffi*an-t ,rn-r-+"'+ "r-fr*ao!=b^ar-Ib^-t dt^i +"'+ b1 **box
is non-homogeneous differential equation if the right side, known as forcing function,
is zero

tl
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Group II (28 desrees)
Put [T] or [Fl in front of each statement to complete the task:
Tf the statement is incorrect. modifv it and write the full scrip

A" ln the electric circuit below, the applied voltage Vs was kept constant and the voltage V.

across the capacitor was measured and recorded at several frequencies as shown on the table

below

To answer the question: Plot Vc (in dB scale) versus r.r (in common log scale) and label the axes

appropriately and the resulting graph is shown as.

40.5

4A

.E
6

,OE

39

\0, 1o'
w in rads/sec

problem.

Capacitor voltage versus radian frequency

(r) 500 600 700 800 900 1000

VC 88.9 98"5 103.0 104.9 105.3 r04.8

(1) r 100 1 200 1 300 1,100 r 500 r600

VC r01.8 r02.4 100.7 98.9 96.5 94.9

Magnitude of Vc vs. w

p heelr fhe follow 8d rees

1. w:|5 6 7 8 9 10 ll 1213 14 15 161*10;

2j/c:f8&9 985 103 104.9 105.3 104.8 103.8102.4100'7 98'9 96'5 94'91;

1 69=26{'los10(Vc); semilogx(w,dB); grid; title(Vc vs. w');

4. xlabel('w in radslsec'); ylabel('lVcl in volts')

B. To find the total solution of ODE

subject to the initial conditions y(0)
The resulting graph is shown as

3

2.5

2

1

05

dzv dv-4+4++3y=0
dtz dt

= 3 and y'(0) = 4 where y' = dYldt

13/2 expttfT/2 oxPC3 t)

\.\ \,
\;\

l, '\

\r r-a.--*
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Please check the followin ints (12 d
I This is a non-homogeneous ODE and the total solution is just the natural response

found from the characteristic equation sz + 4s * 3 = 0 whose roots are st = -1 and

- -_2
tl

2. The total response is: y(t) = !ru : k.,e-t * k7,e-3t

3" The constant krand k2are evaluated from the given initial conditions.

So. in that case v(0) = 3 : k.,eo + krel Ot k', + kr, = 5
tl

4.Andy'(0)-Q-9dt

I

lr=o = -kf-t - 3kre-3t or -kt - 3k, = 4
kt = 6.5 and k, = -3'5

[]

5. y(t) = !r,r = 6.5e't + 3.5k're-3t
6" With MATLAB

v=solve fyly+4*Dv+3xy=0','y[0J=3','Dy[O)={'')' ezplot[y,[0 5]) tl

y using MA'ILAts to sketch the graph y:I(x), ano v rom the gra at f(a) and f(b),

where a and b defined below, have opposite signs. Then, use Newton's method to estimate the

root of f(x) :0 that lies between a and b.

f(x)=.,12x+1-lT+4 a=2andb =4 Hint: Startwithrs = (a+b)/2
The resulting graph is shown as

Ple ,heck the follnwin 8dllts

l" x:-5:0.05:5; fx:sqrt (2. *x+l)-sqrt(x+4); plot(x,flx); grid
Warnins: lmasinarv narts of complex X andlor Y arguments ignored. tl

,. From the plot above we see that the positive root is very close to x : 3 so we take

xn = -3 as our first approximation
I]

3. The next value x., is -3
Checking by MATLAB:
syms x; fx:sqrt(2. * x+ 1 )- sqrt(x+4) ; dsolve(fx)
ans :
-)

4.

tl
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Oral part (10 desrees)
Choose the Correct answer (1 degree for each statement)
l. The statementz:3-4j displays in MATLAB as,z:
3.0000 - 4.0000i 3.0000 - 4.0000*i both of them

2. The statementz:3- cos(x)j displays in MATLAB as,z=

row, row

none ofthem

none ofthem3"0000- cos(x)j 3.0000 - cos(x)*j both of them

3. MATLAB displays the polynomial coefficients as a..... ... vector, and the roots as a

..... veQtor.
row, column

4. The polynomial

column, column column, row

P=xs-7xa*76x2*25x*52
the polynomial coefficients display in MATLAB as

p: [1 -7 0 162s s2]
p: [1; -7;0;16;25;52]

5. The polynomial roots of polynomialp display as

roots_ p:root(p)
roots_ p:roots(p)

6. MATLAB functions used with polynomials are the following: multiplies two polynomials a

and b

conv(a,b) der(a,b) deconv(a,b) none ofthem

divides polynomial c by7. MATLAB functions used with polynomials are the following:
polynomial d and displays the quotient q and remainder r.

[q,r]:conv(c,d) [q,r]:deconv(c,d) [q,r]:der(c,d) none ofthem

I . . . . produces the coefficients of the derivative of a polynomial p

deconv(p) conv(p) polyder(p) de(p)

9. Newton's (or Newton-Raphson) method uses the formula

p: lr -7 16 2s 521

p: [1; -7; 16;25;52]

root_ p:roots(p)
root_ p:root(p)

f(x")xn-t=x"- 
f\xr)
f (x")

xn = xn-L - f, (x")

10. If the dependent variable y is a function of two or more variables such as y = f (x, t), where x

and t are independent variables, the differential equation that relates y,x and t is said to be

Ordinary Differential Equation
Simple Differential Equation

f(x")
Xn = Xn+! - f, (X")

f(x")Xn+t: *" - f,(r*)

Partial Di fferential Equation
None of them

fuit10i6fre6
fiu. Saqrcd. Salirrran
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Answer the followins questions:

Section (A): Choose the correct answer from the following:

1- Temperature
(a) p o73t2

dependence of mobility incharge carrier
(b) p o 1/T

semiconductor
(r) fr o7-3t2

relation between diffusion coefficient (D) and

mobility (p) of the charge carriers (holes) can be expressed as:

(u)Dp = w"+ (b)Dp = prry
ffiemiconductorwithenergyEdP,Ee:0.7eV,ffi*p:6m*.
at 300 oK and C:4.83x1021 the position of Fermi level is equal to:

a) Et: 0.385 eV b) Er:0.185 eV

+ tf tfr. conductivity of intrinsic Ge at 300 K is 2.12 O-1m-1, electronic charge e

: 1.6 x 10-1e C and electron and hole mobility Vn=0.36 m2V-rS-1 and Wp0'17

*2y-tg-l.espectively.Thus the intrinsic concentration (nr) 9f charge carriers is:

(a) ,,:2.i x 10re/m3 (b) ni: 5.2 * ,O"rt r'
energy level in an intrinsic semiconductor is

(u)Er -- ".:'.*r"l#l (b) Er = *r *Yr"fTf
x of a semiconductor is given by a relation

.n* = n * tk at a iertain wavelength )., hence the absorption coefficient cr is:
4tt| ,r \ 2nk 41t

(a)a-T (b)a-; (c) a:a
i. constant of nano-semiconductor compound

particle size 3 nm is given by e* = tr * ie2 , thenreal refractive index n is:

index of a semiconductor is given by the

relation n* = n * i.k it a certain wavelength )., hence the reflectivity (R) is given

(n-t)2+(k+t)z (b)R=ffi
n+t\2+(k+L)z

@ expression for the density _electrons in

semiconductor with an energy BaP Ee and C :4.83x1021 is:

(a)ni= CT2/3 exp[- *S (b)ni - ,r'u "*I ?.1

an intrinsic

semiconductor, they diffuse away from

the ooint of iniection (i.e., at x : 0) and recombine at a rate described by their



i, 
""porr.ntially 

with a distance by the equation:

(a) (An), = (An),0 exp[- ffil @) (An), = (An),0 exp[- Pl
Where, Ln = [Op* is the electron di@49!-l9"gth.

f an alloy semiconductor GaAs is1'98eV' a

wavelength (i) of the .*itt.a photons due to the direct recombination process of

electron f.o- the conduction band with hole in the valence is:

a) 7 - 526nm b) .1 = 256 nm c) .l = 625 nm

1 2- The diffusion current in
proportional to:

**i.""d"ctor at constant temperature is directly

a) Souare of the electric field b) The electric field intensi

13- Donor impurities in n-tYPe

within the energy band gaP:

semiconductor introduce localized defect states

a) Near the conduction band ed At the midpoint of the band

t+- tn n-type r.-i.ord*tor the optical absorption process is ascribed to:

(a) Optical excitation of electron from a donor level to the conduction band.

bi O-ptical excitation of electron from the valence band to a cqqdugllon band.

15- Illumination of CdS nanosemiconductor with photons of energy hv 2 Eg,

results in:
(a) Generation of free electron-hole pairs via optical excitation process.

Recombination of electron-hole pairs via optical excitation

16- Direct inter-band optical transition occurs:

(a).When minimum of the conduction band and maximum of valence band exist

at different points in k-space (i.e., ki # kr ).
(b) When minimum of the conduction band and maximum of the valence band

exist at the same points in k-space (i.e., ki: kr)'

u.tor via incorporation of some impurities into

the crystal lattice sites results in:
(a) A decrease in electrical conductivity due to the decrease in the concentration

offree charge carrier.
(b) An inc.Jas. in electrical conductivity due to the increase in the concentration

offree charge carrier.
c) No change in electrical conductivi

18- The .nhur..**t of th. opti*l, electronic and photoelectric properties in the

nanosemiconductor is attributed to:
(a) The decrease in the nanoparticle size (D) accompanied by an increase in the

surface to volume ratio (S/V) of atoms at the nanoparticle surface.

(b) The increase in the nanoparticle size (D) accompanied by a decrease in the

surface to volume ratio (sA/) of atoms at the nanoparticle
ut'a red shift of the exciton absorption

with increasin in GaAs can be attributed to:



(a) Exciton-phonon scattering. (b) Exciton - electron scattering.
c) Exciton - exciton interaction. d) both (a) and (b

20- Increase in the nanoparticle size due to improvement in the degree of
crystallization via thermal annealing process of the polycrystalline ZnS

nanosemiconductor results in:
(a) A.r increase in the optical band gap and enhancement in the PL intensity.
(b) A decrease (i.e., red shift) in the optical band gap associated with a decrease

in the PL intensity.
21- Metal resistance increases with increasing temperature due to:
(a) A decrease in the concentration of free charge carriers.
(b) The different types of scattering process of charge carriers.

22-Free Exciton (Van-Mott Exciton) is characterized by:
(a) Large radius and weak binding energy.
(b) Small radius and strong binding energy.
(c) It usually occurs at room t
23- One of the most important properties of semiconducting material is:

(a) The negative temperature coefficient of its resistivity (i.e., p cr1/T).
(b) The positive temperature coefficient of its resistivity (i.e., p oT).

SECTION B: Put a sing (r/)in thefront of the right sentence and a

sign (*) fo, the wrong sentence:

24- Electrical conductivity of semiconductor increases exponentially with

temperature according to the Arrhenius equation: oi - os.*p [- *-;
25- To have high performance efficiency for the photovoltaic cells and

photodiodes, it is preferable to use direct band gap semiconductor materials like
GaAs, ZnO,ZnS and CdS etc..

26-Increasing in the degree of crystallization and a nanoparticle size as a result

of thermal annealing process leads to increase in the optical energy gap and the

uminescence of (PL) intensi
27- Photovoltaic energy conversion depends on the number of photons striking
earth surface which have energy larger than the band gap of the semiconductor.

Such photons are absorbed and promote an electron from the valence band to the

conduction band.

28- The enhancement and spectral Blue shift of PL emission spectrum towards
the short wavelength region is attributed to the reduction in a semiconductor
nanoparticle size (quantum size effect).
29- The mobility of charge carriers in semiconductors is slightly increases with
increasins temoerature as a result of scatterin



30- Intrinsic photoconductivity can be occurred due to optical absorption by the
host atoms accompanied by photo-generation of a free electron-hole pair for each
absorbed photon.

31- Impurity photoconductivity occurs in n-type semiconductor as a result of the
optical absorption by localized donor atom, accompanied by the creation of a

free electron in the valence band and positive ion bounded to the donor atom for
each absorbed photon.

32- Presence of non radiative surface defect states in CdS nanostructure results in
enhancement and blue shift of both the forbidden energy gap and the PL
emission spectrum.

33- The efficiency of amorphous silicon solar cell is higher than that of defect
free mono-crystalline silicon cell.
34- Increase in the temperature of GaAS semiconductor leads to broadenin*s.
reduction in the intensity and red shift of the Exciton absorption peak towards the
long wavelength side of the optical absorption spectrum.
35-The optical band gap of pure semiconductor increases with increasing
temperature due to electron-electron and electron -phonon interaction (scatterins

rocess ).

36- Under the forward-biased of n-p light-emitting diode (LED), the electrons
from conduction band of n-region recombine with the holes exist in the valence
band of p-region.

37- Alocalize center is assigned as trapping center, if the captured carriers has
high probability of thermal re-excitation to the free state at a near allowed band
than its recombination with a carrier of opposite si
38- Free carrier life time can be defined as the time that an excited electron or
hole spends in the conduction or the valence band respectively before its
recombination with a carrier of opposite sisn..
39- The gain of photoconductive can be defined as the ratio of the minoritl'
carrier life time (r.y and the transit time (t).
40- When CdS semiconductor absorbed light with photons energy hv 2 E* at the
absence of the external electric field, then the photo-generated electrons and
holes will contribute to the lectric conduction.
41- In the manufacture of photo-detectors and photodiodes, it is preferable to use
semiconductors with high photosensitive and have a high photoelectric gain and

42- Photodiods can't be used in street light control, optically activated switches
and information storase.
43- At steady state value of a photo-conductivity (where nst= Gr), the rise curye

t is described bv: A,o = Ao.,[-exo(-t/r1. whereas the



decav curve is siven bv: Ao = Ao"*lL - exp Gthl .

44- When an electron is captured by an excited center in the band gap containing
a hole, or a hole being captured by an excited center containing electron. Then
PL emission can be assisned as defect related- PL emission.

45- The optical and optoelectronic properties of the semiconductors are not

affected by the structural native defects such as vacancies and interstitial in the

crystal lattice.
46- In direct band gap semiconducting such as CdS and GaAs, the optical band

gap can be determined by the extrapolation of straight line portion of Tauc's plots

l(altv)zus hvlto (ahv)z = 0, and the intercept with hv-axis gives 4y :-!"-
47- In direct band gap semiconductor after optical excitation with photon

energyh v) Es, PL emission occurs after relaxation process of both the photo

generated electrons to the bottom of the conduction and holes to the top of
valence band before recombination process.

48- The light-emitting diode (LED), is a p-n junction diode, which emits light,

since electrons recombine with holes within the energy gap of the device under

the influence of an external electric field.
49- Incorporation of impurities in photoconductor leads to reduction in its
photosensitivity and speed of photo-response, along with extend of the photo-

conductivity spectral curve to a long wavelength side of the absorption edge due

to impurity absorption process.

50- The LEDs can have a relatively long useful lifetime, however its efficiency

decreases due to heating effect with the increase in the electric current,

associated with reduction in the lifetime of a LEDs.

With best regards

Pr of, Dr.Mo h amed Ab d-elh amed O sman
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Q1(16 marks): Put line under the correct answer :

1- The critical masnetic field is the field required for:

Quenching slrperconductivify - Irnproving magnetization - zera resistance

2-Thickness of superconductor for optimum order parameter is defined as;

Coherence length - London depth - G-L parameter

3- Meissner effect occurs u'hen the rnaterial becomes;

Su perconductor - Diamagnetic - Paramagnetic

4- The surface sheath of type (I) superconductor occurs when:

h'Gr ) 0.419 - t€Gy< A.419 - KGt> 0.419

5- The G-L pararneter of type (II) superconductors is;

t(ct> 0.707 - tiGL< A.7A7 - Icct-: A.747

6- 'fhe sign of TEP for a superconductor is usuallv

Positive - Negative - Neither negative nor positive

7- Onset of diamagnetism occurs when;

x' is ,ero - x" i, maximrtm - x'it maximurn

8- The value of specific heat of a superconductor at T. is;

=3Cen -Zero - <3Cen

9- According to London equation, the field at )' equal;

(l/e)ts(a) -B(a) -Zero
10- The specific heat coetficient B is inversely proportional with;

Debye temperature - Gas constant - London depth

l1- Condensation energy of each flux line is given by;

,, t:'

b

12- Eiectron pairs formation occurs as a result of ;

Electron-lattice interaction - Electron-Electron interaction - Both of them

13- A rapid change of C.n at T. is ascribed to;

Electron energy - Energy gap - Phonon energ.v

14- The activation energy Eu due to flux creep can be obtained by plot the reiation betrveen;

In/and To - ln/ancl liTn -/and lnl/T,
15- Superconductivity can be consider as ;

Good conductor - Perfect conductor- Both of them

16- Nb:Ge superconductor can be considered as;

Non-superconductor * Conventional superconductor - high T. superconductor

t_

H.
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ioz(44 ma-rks): Put line under the eorrect ansrver :

l-Tlie energy gap at 0 K for T.: 100 K superconductor equals:

4.86x 10-21 J - 4.16 * 10-23 J-l?.16 * 10-?0J

2-If n(0) : t2.16 x l02r/cm3, T.: 150 K, then n (100) equals:

9.758 * 1021/cm3- 9.558 * 1021/cm3 - 9.798, 102r /cm3

3-if l'. : i 50 K, i (0.1 : 0.-s 1 pun, then )" (100) equais;

0.559 pnr - 0.5.{9 pm - 0.559 F*
4- If E. : Ali2 J andf(l):0.958 J, thenfr(T) equals;

1.081 J-1.061 J -1.07J-1.081 J

5- If Hcz:20 T, p,:5* 10-'(O.-), thenl forHg:1211

I.011 , 10-3(J/Kg.I<) - 0.988 , 10-3(J/Kg.K) -1.211
6- The condensation energy at a critical field of 12 T equals;

5.732J-5.732J- 5.732J
7- If FI. (0): 5 T, T" = 150 K, then H" (100 K ) equals;

2.778 T - 2.,877 T - 2"768 T
S- ll i(0): 5.1 ptn, {.hen FI.1 equals;

1.26,7x 10-sT - 1..2a7 r 10-s 'f - 1.246x 10-s T
9- If E(0): 2.1 pm, then H"2 equals;

7 .4i 4x 10-sT - 7.407 x 10's - 7 .496x 10-s

10- If E 
: 0.81 pm and ). : 0.6 pm, then 5n, equals;

8.36H.-8.66H.-8.96H.
l1- IfG-L parameter 16;: 0.511 and H.: 0.21 T, thenHc2 equals; "

0.149T- 0.137T-0.1527
12-1fG-L parameter r6p : 0.511 and H": A.2l T, then Hc3 equais;

a.247T -0.237 T-0.2s77
tr3- If r: 0.45 pm and H. : 0. 125 T,then I. equals;

0.02s ' t0-6 (A) - 0.031 " 10-6 (A) - 0.028 x 10-6 (e)
14- If t;: lOo rrtr;r,;= 10'2 eV; theriBCS cooper size equals;

638.4s ix - SZ,g.+Z d - 634.38 A
15- if the electron radius :2.82A. then the inter-pair distance equals;

s.61 A-s.66 A-5.64 A
16- If the atomic rveight of Pb superconductors is 2Al, then T" equals;

0.065 K - 0.712K- 0.059 K
tr7- If T.: 110 K for a superconducror, T:0.0i25, then H.(0) of BCS equals;

I4.569 T - 14.780 T - 14.69q T
18- if a:3.883 A and b:3.891 for Y:l23,the orlhorhombic distortion OD equals;

0.0020-0.0023-0.0021
19- if n (0) : l2.l$ x 1021 /cm3, condensation energy - 331 T, then Ao equals;

1.366, 10-20J-1.406 x 1g-z0J-1.386 * 10-20J

l'agc 1
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(, 2tf- l-iie vaiue of t-lux qualltum in SS as compared to NS is:

Tw'ice its value - similar value - half its value

21- IiH"2 : 4.1 T, then Hc3 equals;

6.937 T - 6.s67 T- 6.949 T

22- If tIq: 7 T and Hc - 4 T, then K61 equais;

0.756 -0.7115-0.732
Q3(30 nrarksi: Put ! oLX :

1- Surface enelg./ is the difference of free energies befiveen NS and SS'

2- Condensation energ)' is the energ)/ required to break the Cooper pairs'

3- The formula ofiBCS energy gap invalid when T. goes above 40 K.

4- When I ) I. , a voltage appears and iinearly increases with the passing i.

5- The siope (dV/dI) defines the flow of flux resistance R7 '

6-The entropy of electrons in the NS is higher than SS'

7- In normal core of mixecl state. r1r(r) increases over a iength equal [ '
8- In normal core, the field pafiialiy penetrates in the fonn of vortex line.

9- When F1 > Fo, the vortex lines will move as flux flolv'

10- S/hen Fr_ : Fp , the vortex will localized at the top of the well as flux free

11- Superconductivity is quenched when the flux is flow stafis.

12- London equation can be rvritten as; i, =i,*p( ; )

13- The peak of X\t is dr. to current penetration up to the center of the sample'

14- According to Messiner effect, M:-H andy: -l

15- Is the relation, correct

16- Type (I) has defects r.vhich tend to pin the bundles of vorlices iines

17. Type (II) has no defects and the flux can move easily at Hc1

lg-The supel-trail is madg tg enhance the friction between the train and iis tracks'

19-supercond. are ur.Jin ridar'to inCrease ihe noise of external electromagnetic field'

20- The sign of thermoelectric power (TEP) is usually negative for a superconductor'

21- Zero-{teld cooiing can be done by heating superconductor to T. at (H < H.)'

22- Field cooling can be done b)'applying field (H > H') on a superconductor'

Zi- ffr. current-of normal rnetai generates a voltage and causes no clissipation'

24- The Cooper pairs carries move as a -quper-current rvith highly dissipation'

25- Tire breaking of pairs requiles energy less than the binding energy of them'

26- In superconductors, the energy gap is caused by electron-lattice interaction'

27-lnan ilsulator, the energy gap is causecl by the electron-electron interaction'

28- The T. of Y : 123 is about 38 K

29- The T. of Bi:1213 is aboirt 89 K

30- Flux quantun-r in superco*ductor equal 14.14 * 10-14 (Web)
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O1(6 marks): Put line under the correct answer :

1- Flux flow resistance R, depends upon;

Applied fields - Current and temperature - Both of them
2- If (Aflr:o = 0-1 i J, then coefficient of specific heat y for Ti:2223 equais;

2.928 * r0{-1.nKg.Iq - z.szr x 10-s (J1Kg.Ig - z.7zg x 10-s (J/Kg.K)
3- If the applied field is inclined by 90" to the surface, then;

H.: H.z - Hr: H.l . H.: H"3

4- When Fr- :0, the fiux rro*"n will-iocali zed inthe well as;

Flux creep - Flux flow - F'lux pinning
5- MgB2 system can,be considered as;

Type I superconductor - Conventional superconductor - high T. superconductor
6- The pinning radius is usually in the order of;

Coherence length - Mean free path - London depth

Q2(4 marks): Put { or X :

1- The highest value,of T. for Hg:1223 is about 134 K
2- When Fr. < F, , the flux bundles will flow from their potential well.
3- The peak temperature is taken against the peak of /
4- The center of each bundle is called the creep center

()
()
()
()
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