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Final Exam - Second Term: 202312024 'Course Title: Physics of low temperature

Code P- 422- Time: 3 h - Teaching Staff: Prof. Dr, Ahmgd Qgll<y

L- Superconductors can be used to increase the friction'of the superconducting trains.

(a) F (b) r
2- Superconductors can be used inradar apparatuqdue to their fertomagnetic behaviors.

(a) F (b) r
3- The sign of the thermoelectric power of a superconductor is usually negative.

(a) F (b) r
4- The Cooper pairs move as a super-current with high power dissipation.

(a) F (b) r
5- The electron pairs require less energy than bindin$ energy'for breaking.

(a) F (b) r
6- The jump in specific heat at T" is due to enhancing thq order parameter.

(a) F (b) r
7- When I > I. , the voltage appears to linearly increases with increasing I.

(a) F (b) r
8- The slope (dV/dD defines the flux flow resistance R7.

(a) r (b) r
9- The entropy of the electrons in the NS is higher than that in the SS.

(u) F (b) r
10- In the mixed state, y(r) increases over a length,equal to (.

(a) F (b) r
11- The T. of La: 214 is about 68 K-

(a) F, (b) r
12- The T. of Y :123 is about 38 K.

(a) F (b) r
13- The T" of Bi: 2223 is about 89 K.

(a) F (b) r
14- Flux quantum in superconductor equals 4.14 x

(a) F (b) r
15- In R:123 systems, R : Bi, Ti, and Hg.

grfrlll fi*r-6
rrf,Urrl;i.:n$f+

(a) F (b) r

to-141web;.
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16- The temperature of liquid nitrogen is - 196oC

(a) F (b) r
17-WhenFl>Fo,thevortex1ineswillmove(fl.uxflow).

(a) F (b) r
18- When Fr: F, , the vortex lines will be localized at.,the top of the well'

(a) F (b) r
19- Superconductivrty is quenched when the flux flow occurs.

(a) F (b) r
20- The T" of Ti: 2223 is about 127 K.

(a) F (b) r

2 rks): Choose thQ rq
21- The T. (288 K) of HzS superconductors occurs 4t a pressure of:

(a) 300 GPa (b) 180 GPa (c) 200 GPa

22-Thecritical field Hc2 of the Bi:22t2 is about;

(a)77 (b) 10 T (c)97

23- The highest Hc2 obtained for high T. superconductors is about;

(a) 100 T (b) e2 r (c) 120 T

Z4-TheT. of a superconductor is obtained when

(a)I=zero (b)T=zero (c) V = zero

25- The crystal structure of the FeSeTe system is;

(a) Orthorhombic (b) Hexagonal (c) Tetragonal

Zl-Thespecific heat of a superconductor at T. equals;

(a) Zero (b) = 3Cen (c) << 3Cen

27- Thecondensation energy at a critical field of 12 T equals;

(a) 5.762 J (b) s.732 J (c) 5.702 J

28- If H. (0): 5 T and T.: 150 K, then tt (100 K ) equals;

(a) 2.817 T (b) 2.778'T (c) 2.718 T
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29-The field at London depth equals;

(a) B (a) (b) (l/e)B(a) (c) Zero

30- If I(0): 5.1 pm, then FIol equals;

(a) 1.207 x10-s T 1b) 1.267 x10-s T @) l.Z46xl0-s T

31- The energy gap atO K for a 40 K Tc of a superconductor equals;

@)L9a3 * 10-21 J (b) t.gt6 * t0-23'J (c) 1.966 , 10'0J

32- The surface sheath of type (I) superconductors occurs when:

33- The G-L parameter of type (II) superconductors ir 
,

(a) r., > 0.707 (b) r"r. < 0.707 (c) rcr. = 0.607 l

34-TheG-Lparameteroftype(I)superconductorsisl.

(a) xr, <0.707 (b) Kcr ) 0.707 (c) KGL = 0.757

35- If H.2 : 4.1T, then Hca equals;

@) 6.eae T (b) 6.937 T (c) 6.967 T

36- Copper pairs occur as a result of interaction between;

(a) ElectronJattice (b) Electron- phonon (c) Etectron-electron

(a) Energy gap (b) Electron pairs , :1c) Both of theml '

38- The activation energy Euof flux bundles can be obtained from;

(a) In/and To (b)/and 1/T, (c) ln/and l/Tp

39- If T.: 110 K for a superconductor, y:0.0125, then It(0) of BCS equals;

(a) 14.569 T (b) 14.780 T (c) 1a.699 T

40- The temperature of liquid helium equals

@) a.2K (b) - 268.8 "C

4l-Tf E(0): 2.1 pm,then H.z equals;

(a) 7.407 
" 

lo-s T (b) 7.474* lo-s T

(c) both of them

(c) 7.496x10-s T
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42-If t: 0.81 pm and ),: 0.f pm, then 6n, equals;

(a) 8.06x10-e H. (b) 8.36x 10-e H. (c) 8,96x10-e H.,

43- If G-L parametet Kct-: 0.511 and H.: 0.21 T, then Hc2 equalsl

(a) 0.1ae T (b) 0.152 T (c) 0.137 T

44-lf G-L parametet Kcr: 0.511 and H.: 0.21 T, then 'Hca eeuals;

@) 0.2a7 T (b) 0.257 T (c) 0.237 T

45- If r: 0.45 pm and Ft: 0.t25 T,then I. equal;

(a) 2.5x 10* (A) (b) 2.8I x 10-t (A) (c) 3,01*tO-8 (A)

a6-If n(0) :12.16 x 102rcffi-3, T,: 150 K , then n (100 K) equals;

(a) 9.758 , 1021/cm-3 (b) 9.ss8 * I02r lcma (c) 9.79g * l02r /cm-3

47.|fT":150K,},(0):0.51p-,then}"(100K)equa1s;

(a) 0.569 pm (b) 0.549 pm (c) 0.579 pm

48- If E.:0.1121 andf,(T):0.958 J ,then{n(T) equals;

(a) 1.07 J (b) 1.061 J (c) 1.081 J

49- rf Hcz : 20 r, pn : 5 x 1 0-5 (cl.m), then y for Hg: lz23 under pressure equals;

(a) 0.079 (J/Kg.K) (b) 0.088 (J/IQ.S (c) 0.069 (J/IQ.K)

50- Onset of diamagnetism occurs when;

@) I equals zero (b) /' is the maximum, (") / is the maximum

Good, Luck
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(ChnicalYlasmaMedicine)

TI{IS TEST HAS FIFIEEN PAGES

DURATION OF TEST, ]HREE HOURS

Answer All Questions from Partl,ll& m.

Part L True or False questions! ,

Tick the coruect atuwer,

Statement

l"Physical plasma is a special excitea gas state, sometimes rrarned,,the
fonrth state of mahte,f following solid, hqtnd, andgasenus states.

Z"lt cannotbe generuteAby a continuous supply of energy to the atomls

or molecules of a neutrul,gas until an excite$state is achiwd-

8,T1re most importarrt basic pla.sttra etre.r.t is relevant for meAical
apphcatrorts is inactivation of abroad qpecfrum of microorganisms,

ncfudngmultrdrwgresistalrtpathogens

4" The electron impact ior'ilzanon is not the most n#ust prccenwb
generafing aplasma for biomedical purposes.

5. Ptasma medicine canbeconsiderrcd a field of apphed,redox biolory.

6. One of the most impor{alrt results of basic research tnpla^stnamdicine
is tlre insight that biologic al plasma effecjs arc nairly meiliatefl wa
reac'tive oxygen and nitugen qpecies influencing celTulru redoir
rcgalated prc,cesses.

v.YlasmameAicine is a new field of research combrnirgplasmaphysics,

Iife scienc e and clinrcal meAicrne.

(10 Points)

Tnre FaIse



Statement

S.Tlrermal plasmas have long beenused in various medical fields (for
instance for caateriz.alton and stedlu;atron of. medical instnrments).

S,F,:rperiments show ttwt e,ld atnrospheric plasmas (CAPs) allow

efficient, contact-frree and patnless disinfection, even in microscopic

openilrgs, without dafiflg@healthytissue. !

1O. Plasma is mafter (gulhatd,byondits gaseous state, heatedto a

temperature so high that atolrls are strtpped of atleast one electron in
ther oatr'r shelIs, so f,hat what remains are positive ions in a seaof free

electrons.

11. Ttre enet3y is not transferued by inelastic and elastic collisions of
high-eneryy electrons generaled by a strong elffic field \Mith the

atoms ormolecules in thegas resulting in its partial ionizatton

12. the te,mperufireof such pafi*ally ioniz.d, gasis always substantially

lowerthanthecharactenstrcionaationtsmperature

18" kr aglasma,the different species-ions, electrons, andneutrals- maj'

have different temperaffires, fi, Tg andTn These threr- (or more, if
there are differwfi ldnds of ions or atoms) rntetpenefrafingfluids can

move tfuoughone another,butthey may not collide often enough to

epalizn the temperafirres,b*aurr, ttre densities are usually much

lower thanfor agas at atmosphericpl€ssure. .,

lar, During an elastic collision the parfrcles only excha4ge kinetic

enelry.

f 5" One of the most tnpotartt basic pbsma effects is relevant for
modical apphcatiotrs is stinurlation of ceII pruliferation arld

angiogenesis with lower plasmatreatment, intemsity. .r

16. Physical plasrna can not be generutdby a corftnaous supply of

enerry to the atoms or molecules of a neufial gas vnttl anexcited state

is achieved.

ftue False



Statement

tr?. The energy rqrireata generate physical plasrnarnaytr'prwided
separutelyby therrlrlr"l, chemical', eleffical andradiatreresoux€es or a

cornUul.B;tronot all.

f 8, TIre electron impact ionulahon is not fhe most robust prcctdirtre

generafing a plasmn for btomdical puaposes.

t 9. h physical plasrta, the energr is transfened by inelastic and elastic

collisions of high-enerry electrons genexatefi,by a stncrrg elwffic field
with the afoms or molesules in the gas resulting in its pafial
ionlcatton.

20. Medicaltreatmertt techniques using such plasmas havehanfimly
established for a long time in the field of electro surgery even if they

were not explicitly refemt.d to as plasma medicine al the time. such

teclrniqrcs, Iike atp:on plasma coagulatron (APC), rely on precisely

targeted thermal nwrct:zafton of tissue to achieve hemostasis

(cautenzation), or to sut or remove tissue

21. Electrons moving in a gasunder the aatron of amagnetic field are

boundto make numerous collisions with the gas molecules . ,
?,2. When an elwtrcn travels a drstance qural to its free path )"e rn the

direction of the fieldH,itgains anenergt of eEle.

28. Electrical breakdown occurs in Townsend regime with ttre additton

of secondary elecfr,ons emittedfrom the cathode dueto ion or photon
irrrqlact.

24. GIow dix,hargemeans that the plasmais in contact with only a small
partof the cathode sxface at low currents.

25. DurfuB wt elastic collision the pafiicles only does not exchange

kinetic enelgr.

26. Low-temperutare plasma (tTE afficattons in biomedical qystems

arethematnelement of plasma mediciiie . t

27. Ylasmas produoe, radiattwt, including ultra-violet

(W) radiation andhght in the visible specfrum, and involves excited

gas particles, charged ions, fire electrons, frtr radtcals, neuttal
reactive oxygen and nrtrcgenspecies, alnd molecule fragments

True FaIse



(zoPoints!Part IL Multiple Choice'

Circle the one best answer to eachquestion,

1. What isaPlasn:u.,?

a) Ivli:rture of atoms and molecules in gaseous state'

b) Soup of electrons and ions.

cl lonizndgaseous state.

d) A gas with equal rutntbrul*of electrons and ions with no wwhargelparticles.

l.Wha+is ttre frqaerwyusually used fw plasrtaapplicatioms andwhf?

al 2.54 Gllz , CheaP source.

b) 13.56 GYlz,Wegetgood propefiy plasmas atthis treqmcy.

c) 13.56 MHz ,EderuTgovennment nandatedtrquency' t

d) 13.56 GHz , Federal govenrment nandatdfirequency

3" Is plasma foqutencya good patametstfor measurement (Yes/No), Why?

a)Yes, We can measure it easilY-

b) No, It's hard to measure ttrcplasrta@vency'

c) Yes, Plasma @uency is same as the electron fioequency in plasma

d) No, Other waves too canexist in the same firequency'

4.What is a DebYe Lengffi

a) It is the lledistance for rrcducing the momentum

b) Ar, effective length over which aplasnawitl shield anagnetrc fKeld.

c) It is the length an elechon canfravelwithout collision. i

d) I"ergt.h over which sheafh exist in aplasma'

5. What happens to sheath poterffnTas we go into the sheath (ft* plasmal?

a) Potential decreases.

b) Potential increases.

c) Potential remains a constant. '

d)Potential cha4ges as a sinusoidal funotion'

6.Ylasrnawith smalI Debye length shields out

,) Both al andbl

,;

,l AC field b) D.C fie1d c) Nothittg



7. In the phenomenon of electric aisalaryethrough gases at low prrespure, the coloured

glow in the hfue appears as a result of,

a) F.:rcitation of electnons in the atoms

b) The collision bety,reenthe atoms of thegas.

c) The collisions betvreenthe charyd,parficles enrtttedfrcm the cathode andthe

atoms of thegas. 
.1

d) Tlre collision futwexdrtrererrtelechons of ttreatoms of thegas.

8"The transition of non-sustaining discharge into self-sustaining discha4ge is called

9. frlrrctuical oondadionin gases was first sfirdied in 1905 by, t

al l.e,b b) tvtaxnrell c) Townsend dl Hefiz

110. According to Tournsend otnt;rtt Sfourlh plocess the canrent (I) i" a unifottrt
elfficfreldgapis,
al loexp(- qd)
c') Io exp(yd)

al ionizatron

c) sVarkfueakdown

b) collision

dl vacaunbreakdorvn

bl Io exp(ud)
dl I, exp(- yd) ,

n I "In a self-sustained discharge the andre a;r,rent.r, is given in flre forrn,

al I": Irexp(- ad)

c) I" = ylrexp(- ad)

bl tr: Io exp(- yd)

dl ru: I"exp(ad)
l+T-yexp(ad)

1t2. A plasmais a" 'i

a) Gas heateAbeyond its gaseous state, to a tstrperutarc so high tlwt atorus are
stripped of at leasf ome electnon in their outer shells, so that ,'vhatremains arre

positive ions in awaof fiee electnons.

b)Quasineatral gas of charged and neafral particles which exhibits collecfive

behawor. 
.,

c) Fourth state of malten

d) AIl of fhe abve.

l8.T1re breakdownvoltageof gas or urwith increase in pressure wt&runiform field

has relaltonwith pr.essure

d)
.i

a\ Iine,ar b) Square c) non-linear rr-ctprocat



14. Ilre collisional closs section is defined as

a) An neffestive area' that quarfifiesfhe likelihood of a *altruingevent when an

nciderfi,species strikes a target species.

b) The area arcund aparfrcle in which the ennter of another pafiacle must b in
order for a collision to occur.

c) Quantiff the prcbabtlity of a collision faldflg plac,e betweert two or mol€

particles.

d) AIlof fhe above.

n 5. Ttte maximum ener5r d transferred to the intenml energy of the target particle is

gverrw,

a) d - (mz/(mr*mz)) cosz 0
b) 0 - (mz/(mr* mz)) cos20
c) d - (mr/(mt * mz)) cos 20
d) A - (mz/(mt * mz)) sin20

'fu':.--*
(V*=, '

-;\

16. Ionization coeffrcients s,y urefunctions of

a\ apphed,voltage

cl elootnc freld

al Particleexcharlge

cl Clampformation

Q,
b) prassure andtemperafiire

dl rafio of electric fie1d to pres$ure

b) Fieldemission

d) AIlof the above.

17. Time lagforbreakdown is i

a) Time difference be,tvtenn instant of apphd voltage and oestxrenoe of

breakdown.

b) Time taken for the voltage to rise beforc breakdown o@urs.

c) Time rcWircdfor gas to breakdown undqpulse appthcatton

d) Noneofthe above.

16. Streamer mechanism of breal<down e:rplains the phenomena of elec'lrical

breakdown of

a) Very short sparkgaps.

b) When frisless ttran 1O0O torr.cm.

c) Very lorrg gaps where field is non-uniform. ,
d) Spark gaps sttbJwtedto impulse voltages.

llg.Tte mechanism of breakdown invacaunis due to



20. SF6 has the following pror,f,fiy which is not favorublefor use in elechical

apparufiisr .,

a) rfigh dtelwfic strerrgth.

b) High are qrcnehing Lbrltty.

c) It is not environmental friendly alrd causes Slabalwarmirg.

d) Noneof the above.

21" The most conunon method to invert population is?

^l Quantumeffects bl Gasdischarge

c) Temperatureeffect d) Allofthese

22" Whrchis aphcahon of Plasmatnndu l

a) Pulsedlaser

c) tight laser

2ts. lffry/hpre.sslrre glow discharge is apphcahle fot'l.

a) IMagnetrons

c) tYeglasses

28. Iow plessure 81ow discha.rge is apphcable fo{?

b) Arcs

d) Allofthese

b) DC Iaser

d) Ultraviolet laser

b) DC laser

d) Ultraviolet laser t

bl Earrdl.claffLp

d) Gascylinder

b) pressure and temPrafirc

d) ratio of electric field to prcssune

bl t 
" 

exp(ad)

d\ Io exp(yd)

gB" hr the non-tra^nsferred plusrna arcweldtnglrlCIcess, af,L arc is struck between the

tungsten ekeleffieand btwwnthetungsten eleffieafld

a) Pulsedlaser

c) Light laser

a)Workpiece

c) Insulated coper nozzle

al aryphdvoltage

c) electric field

26. Tlrebrealcdown criterion in auniform fieldelecJfrodegap is 
j

a'S yexp(ad) - -1 bl a exP(Yd) = L

cl yexv(ad) - 1 dl YexP(ad) = -o
Z'tr,lonizaltoncoefficients s, y are fiinctions of

28. Accordirrg to Townsend qtrentgrowth prooess the cument ('/) i" a uniform

electric fieldgaPis

al Ioexp(-dd)

cl Ioexp(-yd)



2g.Townsendrs first ionization coefficients A depends upon (7,lS*lenperufiire , p

gas pilessune, E-vollageacrcss gfls mediurt)

alr b\P cl E/P dl Pand E/P

3O. Ttre secondary ionaationcoefficient I is define as the net number of secondary

electrroru Wtdittced-per incident of

a) Positive ion

c) Photon

E n " Tlre tatal, outrer* as WtTownsenrcls theory is (if Io- initial curretfi ille to cathcde'

s - First ionization coefficient, 7 - Secondary ionization coetricienQ

al I o exp(ad) /lL - v(exp(ad) - 1)l b'1 I oexp(ad) llL - v(exp(ad)l

c) (I oexp(ad) / lexp(ad) - v - rl d) I o exp(ad) llt - vl

32"...................ulf,ecollisionsurhichwhenctrr,ltr'noclra4getakesplacninthe

tnteffial,enelryof theparticlesbtrtonlytheirkineticenerrygets trdlstrtbuted"

a) Inelastio collision

c) Aircollision

al T1re sun and stars

c) Eamh's aulCIras

a) Nuclear fusion

c) Chemical reactioru

a) Powergeneration

c) Medicaltreqtmenb

al lotriz.atron

c) Fissiort

b) fxcitedParticles

d) AIIoff above

b) Elechic collision

d) Elastic collisions

b) I.ightrdng

d) AIlof the above

h) Nuclear fission.,
d) Noneof the above

SS.Wrioh of the following pamnreterc is rlsed

particles rnaPlasnw?

to describe the ave,rage sPeed of

a) Pressure b\ Temperafidrc c) DensitY d) Vo1ume

84"Whaf are some coillmon examples of plasmas lrr.nafirc?

35. What brye of reaction occurs when aplasnwis crcaleA?

86" What is tlre pifilaty use of plasmas in inetff?

8?.Wtlat is tlre name of the process ln urhich a S,ul is heated to the point that its

electnons are *,paraldfnrm its atoms?

b) Weldtutg andcutfrng

d) A1lof the above

b) H.tsion

d) lloneof the above,



al ur/a bl ur. a
4o.Charged particleshows . . . motion with latmour radius

a) Lurrear bl Ofuitrary ) )wbratory
41. TDis defining by using the

a) Electron spin
c) Elecfron te,rnperatwre

42. The cyclofron freqaency an, is,

al lql/mB bl (lqlg/m

4E.We define thelannorradhrc 11 tobe
al lql/mB
c) mur/lqlB

38. f,asma have collisions
a) Continous

c) In freqaerfi

89. Iannour rudiusis equal to

a) Ithas adefuiteshape
c) It can oond,uclrelecfficity

mB/lqlE
Uqlil/m

b) lt has a defrnitevolume
d) It is agood,insulator

b) I\t4trent
d) Both a andb

cl vr/Za

b) Electron flux
d) Ivlagnetrcthtx

c) mB/lqlr

d) a/v,

dl ciranlar

d) lqlnz /m
.t

b,)

dl
t*4"1he solar coronais Ienuous prasmawith temp erutareap to?

a) ZKeY b) gooKev c) 2ooKev
45, Which of the fo[owing is a charucte,nstic of a plasma?

dl 2o0ey
.L

46" which of the folrowing is arrey pwanetruused to describe a prasma?
a) Pressure

c) Densify 
b) TemPeratnre'

d) AIt of the above
47 'whtchof the fouowing devices is used to confine and, conful aplasnrausi,rg

a) Tokamak q vandeGraaff gerrerator
c) Particle aceeletator d) Cathoderaytube

q8' whatis ttre term for the state of aplasrnawhen itbecomes self,sustaining and
does not rcqutreexternal hea$ng?

al Fqurhbnurn b) lorizahon c) Ignifion d) Neufrality



49'Which of the following devices is used to gwrcrate and"arcnlerateplawra
particles to@hspeeds?

al Parfrcle acoolerutor

c) Tokamak

50' wrat is the term for fhe device used to measuxte fhe density of aplasna?
a) Spectrometer

cl Pafiicle detector

al Aurcraborealis

c) tightudng

a) Bremsstra&lurg;

cl rudiative dooay.

bl Van de Graaff generutor

d, Cathoderuytube

b) Ivlass spectrrometer

d) l^axgruttrprcbe

b) Solffflares

d) Alloftlre above

b) Density

d) Allof fhe above

bl reconbfuntron i
d) AIl offhe above

51. Which of the following phenornenais associated with plasma physics?

52'which of fhe following parumetercis used to describe the averagekinetic erleq,,-
of particles in a plasn:rf

a) Pressure

cl Temperutr*e

58" Tlre plasmadiagnostic t*,hntryas canbeused fo measurer
al theelestron and ion temperafures, ,
bl eledrcndensf and the thermar,stnrcture of fhe gilasrna,

c) its ehexricalcomposition and ionaafronstate,

d) AII of the above

54. TIreprocessthatgivesrisetotheemission of radiartortfhom theprasnanamely

55.How does a plasrnadisplay createimages?

a) By marliflalaflr8electric currents to contnol the brfhtuiess of pixels.
b) fy using a backJtglrt to rlhminate hqndcrystals.
c) By exciting phosphors with ultraviolet light to emit visible, :tryi11t.

d) ny modula$ngthe intensity of organic light-emitting diodes (OIIDT)
56" In a gflasma, vthat tlappnsto the eleshons?

a) Theygain energr andmove freely

b) Tlrey lose energy wdbenorne trsrtly baard
c) They rennimstatronary 

,
d) They combine with pnrtons to form neutrons

10



5?. Tlre nufifut of electnons in a Debye sphere for n - lO17 nrs, Kt. -10 eV is

approximately

al 135 b) o.t4 Q 7.4 x 103 dl 1.7 x 1o5

58, Ttre Townsend mechanism orplains fhe phenomenon of breakdown

59" Whichtheory explans the mechanism forbreakdown vnder differentanditions?

6CI" tight is prcduced rn elesfic discharge lwrrpsby

al Cathoderayemission

o) Heating effeot of current

61. F.:rperiments on electrical discharge

discoveryof

a) nucleus

62,Corona is -

b) electnrns c) protons

al Pafialbreakdown of wr.

c) Sparlcing befween lines.

a) Onlyatlowpressure

c) OnIy atvety high pressure

a) Townsendtheory

c) Clump theory

a) increasing the length

c) splitfing the arc

b) OnIy athighpresnlre

dl Otrly batvery low pressurt

b) Sfi'eamertheory

d) only (al and(b) '

b) Ionisafion inagas orYapoar

d) Heating etre*tof qrrent

tfuoagh gases ulfrn:.a,|'rl1l lead, to the

d) neuflons

b) Complete breal<clown of air.

d) None of these.

b) r*frrrg the arc

d) All of the above

63"Which of the following statements is frue regardingconona-

al brcnatakes place at avoltage lower than breakdown voltage.

bl brcnatakes place at avoltage higher than breakdown voltage.

cl Corona is a surrent phenomenon

dl C-orannincrcases the fra,nsmission line efficiency. i
64. Coron a is acoorcryarjed W -

,l Violet visible discharge in darkness.

bl Hissing sound andYbralron

c) Power loss, Radio intsrference andOrone.

d) AII of the above 
,

65. TIre resista:rce of the axc may be rncrca^sodby

LL

.



Part IU, Ans$rer thefolloruirg clffilolrs,
1' Describe infuief amethod for generating mdlicar prasma^
41.

(z0Poinb)

t2



2. Discuss in brief hotv we calr ule physical plasnain medicine.

13



s.' write tl,uee eff€c.rs most important furamedieal awlleaaorn

43,



I-

What is tlre medical apphaalronof physical plasma?

1.4,

END OF EXAM
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I The truth table shown is for
a. a NAND gate b. a NOR gate

c. an exclusive-OR gate d. an exclusive-NOR gate

2 The fractional binary number 0.11 has a decimal value of
a. t/+ b. % c.3/q d. none of the above

Ĵ The truth table for a 2-input AND gate is

t).

e"
00
01
10
1l

0
0

r)

I

d.

Inputs l Output

A B.I X

Iuputs I Output Iapufs [ &rtptd
A 8l X

4

b
is for a(n)

AND sate c. XNOR eate d. xoR
5 The express;on X:J@8 means

a. AORB b.AANDB o.AXORB d.AXNORB
6 If the period of a clock signal is 500 ps, the frequency is

*Z}MHz, b.200MHz c.ZGHz d.Z}GHz
7 The decimal number 2l is equivalent to the binary number

a.10101 b.10001 c.10000 d.1lll1



8 The circuit shown is equivalent to an

a. AND gate b. XOR gate

c. NOR gates d. none of the above :ffi
9 The hexadecimal number 2C has a decimal equivalent value of

a. 14 b.44 c.64 d. none ofthe above

10 The 2's complement of 1000 is
a. 0111 b,1000 c. 1001 d' l0l0

l1 e togi. gite that produces a HIGH output only when all of its inputs are HIGH is a(n)

a. OR sate b. AND eate c. NOR gate d. NAND gate

t2 The Boolean equation AB + AC: A(B+ C) illustrates
a. the distribution law b. the commutative law c, the associative law d. DeMorgan's theqle4q

13 The associative law for addition is normally written as

a.A+B=B+A b.(A+B)+C=A+G+C) c.AB:BA d.A+AB:A
14 The truth table for a 2-input NOR gate is

Iqpts I Output

T-B f- x
---.1--"--o ol 0
o ll r
I ol rl ll r

b.

dc;

**,1 I *,0*
A Bl x
, --tI a
o ll o

Iotnlt$
A.B r
0 0l

_;*
..t'l

l5 The circuit shown is equivalent to
a. an NAND gate b. an XOR gate

c. an OR gates d. none ofthe above

O2: Conveft the followine
a) into their equivalent binary numbers

(D (336)ro (ii) (67e)ro

b) into their equivalent decimal numbers

[15 Degree]

(D (10101l1)z
c) to binary and then to.octal

(i) (2BAFC)ro (iD (67DEF)ro

d) into their decimal equivalent

(ii) (1110101)z (iii) (10001001l)z

(i) (26775)t (ii) (67344)r



\

(i) (7e8562)rc (ii) (179856)ro

I Answer the Following Ouestions: [ 20 Degreesl

t- Determine which of the logic circuits in Figure are equivalent (b &d) [6 Degrees]

C

fr

E

A t)

E

(b)
(a)

C

fr

E

A

6

*

(c)

2- Write the Boolean expression for each of the

Cfr-
(d)

logic circuits in Figure [4 Degrees]

(8)

3- convert the following expressions to sum-of-product (soP)& product-of-sum (POS)

forms: ' -'-r- 
---- 

t6 Degrees]

.*Ec+I'ff+AECD
(A+E+ryfr+c+fiU+E+f+nl

4- Using Boolean algebra techniques, simplify the following expressions as much as

possible, with Dr;w circuit beiore and aftei simplify: [4 Degrees]

I AB+AF+C)+B{B+C)
Best wishes,,,,,,

Dr. Chada Salaheldin



Assiut University
Faculty of Science
Physics Department

Final Exam: 2023-2024
Exam Date: J:ur;,e6h,2024

Time: 3 hours

Course Name: Nanomaterials Science and its Applications 458P (50%) Coordinator: Dr. Alaa Abd-Elnaiem

Part I: Answer the following questions
Question (I): Chose the correct answer for the following questions: (20 Marks)
1. The creation of nanoscale materials by chemically or physically breaking down the

larger materials is known as .................. approach in nanotechnology.
a. Top-down b. Bottom-up c. Bottom-down d. None of them

2. Which one of the following is an example of a top-down approach?
a. Sol-gel b. Ball milling c. Chemical precipitation d. Hydrothermal

3. Carbon nanotubes are made up of sheets with nanosized diameter.
a. Silver b. Graphite c. Silicon d. Fumed silica

4. The size of nanoparticles is between ........... nm.

^. 100 to 1000 b. 0.1 to 10 c. 1 to 100 d. 0.01 to 1

5. .... is a nanostructured material that is used in tyers of cars to increase the
life of tyers.

L. Carbon black b. Gold c. Graphite d. Fumed silica
6. Nanorod is an example of nanostructures.

L. 0D b. lD c. 2D d. 3D
7. time Which ratio decides the efficiency of nanosubstances?

a. WeighWolume b. Surface area"/volume c. Volume/weight d. Pressure/volume
8. Why is the conductivity of a nanewire much less than that of the corresponding bulk

material?
a. Due to precise control of the heating mechanism.
b. Due to a greater mean free path.
c. Due to scattering from wire boundaries.
d. Due to the response of nanowires to an applied load.

g. Which of the following is not a requirement for an ideal semiconductor nanostructure?
L. Density b. Uniformity c. Confinement potential d. Low melting point

10. The coagulation phenomenon of nanoparticles results in ...........
il. a reduction in surface energy b. a reduction in surface area c. a and b d. None

11. The greater the surface tension of a liquid, the worse the wetting would be of a solid
surface.
L. True b. False

12. The smaller the particles, the longer the mean free path.
a. True b. False

13. When semiconductors are reduced to nanomiiers they become pure conductors.
a. True b. F'alse

14. Which Nobel laureate in Physics invented the transmission electron microscope?
L. Ernst Ruska b. Richard Feynmann c. Gerhard Binnig d. No one of them

15. Why is the melting point of nanoparticles lower than the corresponding bulk?
a. The chemical bonds in the bulk of nanoparticles are weakened in proportion to the

nanoparticle volume.
b. Large surface relative to bulk leads to less bonds to be broken by thermal energy.
c. Surface plasmons provide additional kinetic energy which leads to less thermal energy is

required.

Page I of 2



16. plasmon resonance is:
a. a resonant light emission from quantized states in semiconductors.
b. a resonance between the surface charge and the electric field of light on metallic

nanoparticles.
c. a resonance between a plasma and a surface

17. The energy levels in a quantum structure become closer to each other:
a. when the structure size decreases.
b. when the strucfure size increases.
c. when the band-gap difference between the two materials increases.

18.The particles in nanopowder are ...,...... the wavelength of visible light.
L. smaller than b. greater than c. equal d. very large

19. In an Electron microscope, the light source is replaced by a beam of very fast-moving:
l. Electron b. Neukon c. Photon d. Proton

20......... types of waves have the shortest wavelength.
a. Radio waves b. X-ray c. Microwave d. UV

Part II: answer three questions only fror4 the following:
Question (II): Write short notes on the following: (10 Marks)

1. Nanoparticle synthesis by spray pyrolysis method.
2. The novel properties of carbon nanotubes (CNTs).
3. The size-dependent properties of nanomaterials.
4. Gleiter's classification of nanostructured materials.

Question (III): Answer in detail the following: (10 Marks)

1. Discuss in detail the influence of size reduction on the properties (StructuraL,
Mechanical, Thermal, Thermodynamic, Kinetic, Electrical, Electronic,
Magnetic, Optical, and Chemical) of the nanoparticle.

2. Describe the principles andprocesses in chemical andphysical vapordeposition
(CVD and PVD) methods for the synthesis of nanomaterials.

Question (I9: Compare hetween the following couples: (10 Marks)

1. Physical self-assembly and Chemical self-assembly.
' 2. Bottom-up and top-down approaches.

3. Nanocomposite and Nanoparticles.
4. Nanophysics and Nanoelectronics.
5. The principles of scanning probe microscope and atomic force microscope.

Question (V): Answer briefly the following: (10 Marks)

1. Outline the significance of impedance measurements on the characterization of
nanomaterials.

2.What are the concepts of "surface form engineering" in nanomaterial science?
3. Draw a flow chart for the sol-gel method of nanoparticle synthesis.
4. Give in detail the structural behavior of core-shell nanocomposites.
5. Describe by plots the change of magnetization energy with decreasing particle

size and related phase transitions from ferromagnetic to parurflagnetic state.

Good luck,,,

Pase 2 of 2
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1. Choose the correct answer (20 degrees)

A radioactive element has a half-life of 2 days. Which fraction represents the

amount of an original sample of this element remaining after 6 days?

A. l/8
B. 112

c. U3
D. ll4

what form of radioactive decay is shown in the following reaction?

lae +'!n -,lrN + "'
A. Beta negative.

B. Beta positive.

C. Alpha decay.

D. Gamma decaY

As the temperature of a sample of a radioactive element decreases' the half-

life of the element will.

A. Decrease.

B. lncrease.

C. Rernain the same.

Characteristic x-ray photons produced during the photoelectric eff-ect can

contribute to increasing patient dose'

A. True

B. false

5-Theenergylossesbyanelectronmovingthroughamediumwithdensity
are described by the total mass energy

A. Stopping Power

B. Specific ionization

C. The range
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6. An 80 milligram sample of a radioactive isotope decays to 5 milligram in 32
days. What is the half-life of this element?

A. 8 days.

B. 2 days.

C. l6 days.

D. 4 days.

7. A bone sample contains only l12 of its original radioactive Cla content. How
old is the bone sample?

A. I Cr4 half-life
B. 2 Cr4 half-lives
C. 9 C14 half-lives
D. 4 Cra half-lives

8. An original sample of a radioisotope has a mass of l0 grams. After 2 days, 5

grams of the radioisotope remains unchanged. What is the half-life of this
radioisotope?

A. I day

B. 2 days

C. 5 days

D. 4 days

(). The number of ion pairs produced per unit track length is
A. Specific ionization

B. Stopping power

C. The range

I{}. Radium -221 has a half-life of 30 sec. How long will it take for 95o/o of a
sample to decay?

A. 60 sec.

B. 2.16 min.

C. 3.285 min.

D. 180 sec.

Answer the followine questions: (30 degrees)

l. The half-life of raC 
is 5568 years. How long will it take a 20 mgsample to

decay to a mass of 5 mg?

eage Z of S



z. In a radioactive transformation, the parent element has a half-life Ir' whicl il

verymuchgreaterthanthehalf-lifeloofthedaughterelement.Findoutthe
tim! requirea, in terms of rp,to have transient equilibrium between the parent

and daughter, and calculate it within 75%'

3. What are the different sources of radiation exposures to man?

Page 3 of 5



,nanarchaeo,:r:I;r:*-"":;1ry::l,lTI"?iT;'il:IIJI'Jf 
l"''"

.;;;;;r. tn'..iill;r,oc 
is r 5.3 counts ;:' ;- f., *in' Estimate the age

The absolute activtry

"iin. 
charcoal samPle'

5. Find the *:o*:fi,1,:l:jlil;: 
for protons with enereY 10 Mev' Knowing

that the volume o

k-

i

\

\

1

t
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6. What is the difference between external and internal radiation exposures?

With my best regards
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Assiut University
Faculty ol'Science

Physics Deptrrtnrent
Physics and Electronics Program

2"'r Semester, Final Exam, 2A24

Course: Electronic Circuits (2)
Course Code: EIj422

Tirne: 3 flours, Marks: 50

. No. of Pages: 3Important
_-^:!-::-r_^ !' No,of Questions : 5

'. iremarKs . Answer All the Questions

QUBSTION 1: [10 POINTSI - [1 POINT EACH

C)ltoose the correcl answer:

L ldeally, the midrange gain of an amplifier...

2. When the voltage gain o1'arr arnpliflel is increased. tlre banclwidth

,,.(u) 
iq not aflectecl

(c) clecreases

3; The low-frequency response of arr arnplifier is determirred in part by ....
(a) the voltage gain (b) the type of transistor

(c) tlre supply voltage (cl) the coupling capacitors

4. The high-frequency response of arr amplifier is detennined in part by ....
(b) the bypass capacitor(a) the gain-bandwidth prodLrct

(c) the itrtemal transistor capacitances (d) the roll-off

5. An oscillator differs from an amplifier because the oscillator

(a) increases with freqLrency

(c) decrcases rvith fieqirerrcy

(a) has more gain
(c) requires rio dc supply

6. Orre condition tbr oscillation is
(a) a gairr around the leedbacl< loop of'one-thilci (b)

(c) a gain errourrd the t'eedbacl< loop ol less tlran (d)

(a) an RL circLrit (b) an LC circurit (c) a

9. In a Wien-bridge oscillator, if the resistances irr the
frequency
(a) remains the same (b) ir-rcreases

10. For conversion to a fbLrr digits binary number
........comparators are recluired.

(a) 5

(c) l5

(b) remains constant with frequency

(d) depends on the coupling capacitors

(b) irrcreases

(d) beconres distorted

(b) reqLrires no input signal
(d) always has the same output

a phase shifi arourrd tlie f-eedback loop of 180"

a phase shifi aroirrrd the f-eedback loop of 0o

voltage divider (d) a lead-lag circuit

positive feedback circuit are decreased, the

(c) decreases

by analog to digital converter.

(b) r0

(d) 20

7, ln a certain oscillator, Au : 50, TIie attenuation ot'the leedbacl< circr-rit mr"rst be
(a) I (b) 0.01 (c) l0 (d) 0.02

8. The Wien-bridge oscillator's positive fbedbacl< cirouit is

Page I of3
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p,.n=$,,=t25
Cbe=25 PF
C5"= l0pF

determine

a) Critical frequencies associated with the low-

freqr,rencY response [3 Pointsl

b) Dominant critical low fi'eqr'rency [3 Pointsl'

c) Critical frequencies associated with the high-

frequencY resPonse [3 Pointsl'

d) Dominant critical high freqr-rency [3 Points]'

e) The banclwidth of the arnplifier l3 Pointsl'

Rr
l2kll

8"
47 k{\

Figure (1)

Ry
580fit

cf
lolrF"r

QUESTION 3: [10 POINTS]

For the.oscillator circuit shown in FigLrre (2), assr-rme Q>>10:

a) State type of the oscillator [2 pointsl

b) Determine the frequrency of oscillation [4 pointsl'

c) If the oscillator is loaded to a point where the Q drops to 8'

determine the new value of the oscillation frequerrcy l!

rrointsl.

1tF

Figurre (2)

QUESTION a: [5 POINTSI

A negative-feedback an-rplifier has acrosecr-roop gai. Ar: r00 a.d an open-loop gain A = l0a' what is

the feedback factor B? If a manuf.acturing error results i'a redr-rction of A to 103, what closed-loop gain

results? What is the percelrtage clrattee itr Ar'cot'resporrcling to this factor of 10 redLrction in A?

Page 2 of3



QUESTION 5: [10 POINTS

Figure (3) shows the schematic diagrarn of a tlrree-cligit analog-to-digital convefter (ADC), if the analog
input signal arrd the sarrrplirrg pulses as shou,n are applied to the ADC circuit, write irr the table the binarv
number sequence of the three.digit orrtpr.lt. assutre Vnr,r, : gV. 

J

.{nalog inpur

vi,,
Analog
input

vt,,

8

1

6

5

4

l
'l

;
0

Encoder Euable

Pulses

Figure (3)

Binary Output

xxi'***:!**'r***'r'<*':k*'k'k'i***{'*'l'*'r'****!** 
End, Best Wishes *************,r*********,n,r*****4.{<*rr{.>r.*

o"

o

la

Conrparators
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Assiut University
!-aculty of Science
I)cpartm ent of Physics-
Sccond semester 2024

Course: Atomic und
Molec ular SPectroscoPY

Code: P432
I'ime:3 Hour
l'inal Exam (50%)

tlohr modcl, thc ortrital angular momentum of electron in the orbit

'h c)-
'Ztr

1

Answcr the following questions

Oucstion (1): (1.5 mark for each tlne,24 Marks)

Choose the correct answer
l. When electrons move from the higher energy level to a lower energy level, cnergy

is
a" absorbed
b. emitttd
c. hoth a) & b)
d. none of thesc

2. The different types of encrgies associatcd with a molecule are "'
a. electronic energy
b. vibrational energy
c. rotational energY
d. atl the mentioned

2- The corrcct ordcr of different types of molecular energics is

a. E rot.) Er7i6.) E ebct.
b. E aib.) Erot.) E elect.

c. E etect.) Erot.) E urn.

d. E 6y.ct.) Evin.) E ror.

3-The splitting of spectral lines because of in the presencc of electric field is known

as

L. Zeeman effect
b. Paschen back effcct
c. Stark eff'ect

d. Doppler effect
4. Which one of the following exhibits rotation spectra:

a. CO
b. Nz
c. COz
d. FIz

5. According to
n:2 is...

a)Zrch b)1,z d)!'fi



6. The region of electromagnetic spectrum for rotational spectra is...
a. Uv-visible region
b. x-ray
c. microwave
d. visible light

7. The number of normal Zeemtn splitting components of P + D transition is
a.3
b.4
c.8
d.9

8. The rotational (microwave) spectrum of a rigid diatomic rotor consists of
equallyspaced lines with spacing equal to:

a.B
b. 2B
c. 3Blz
a. Bn

9. The rotational absorption spectrum of HCI shows thc following lines
Neglecting the centrifugal distortion, Calculate the value of rotational constant B in

cm-l

a)
b)
c)
d)

:ri ,:5 . i"}j:r

3
5
10
20

10. If n = Srwhich one of the following is not an allowed orbital quantum number I
a.5
b.2
c. 4
d.0

11. In a rotational spectrum, transitions are only observed between rotational levels
of AJ:...

a. +1
b. +2
c.5
d. +3

12. The expression for the second overtone frequency in the vibrational absorption
spectra of a diatomic molecule in terms of the harmonic frequency w, and
anharmonicity constant ?Ce is
a. 2w" (l - Xe)
b. 2w" (1 - 3X,)
c. w)g*zx)
d. 3w, (l - 4X,)



In rotational -vibrational spectrum the frequency of lt- branch lines is .... the
fundamental frequency.
a. smaller than
b. equal to
c. higher than
d. botha&b

74.What is fhe cause of the R branch lines movingcloser together as encrgy
increase in a real spectrum of molecule?

a. Rotational -vibrational coupling
b. Indcpendcnt Rotation and vibration
c. Rigid rotor only
d. Harmonic oscillation only

I5.l'or P branch A.I should bc....
a. AJ=0
b. AJ:-l
c. AJ=*l
d. AJ:*2

l6.The energy separation in the normal Zcemar. effect is
a. AE=mtpBB
b. [[=gm;pBB
c. [f, = grnrpB B
d. A.L- = (2m, * m) pB B

Question (26 marks)

Answer the following:
i. Stern*Gerlach experiment clearly showed evidencc for

demonstrated the existence of a spin magnctic moment
space quantization and
for thc clectron, discuss

that. (4 marks)



ll. I)escribe diatomic molecule as a rigid- rotator and explain rotational
energ:F level, wavenumber, selection rules, spectre and the information o

from spectra. (5 marks)

iii. Describe Bohrrs assumptions for atomic model and write down the success of

Bohr's model. (6 marks)



cribe the differences between two fypes af symmetric top molecule and then
rite the energy level equation, selection rules and its spectra. (Smarks)



v. From the vibration spectra of NO molecule it is found that the fuat 1876.00 .*-i und the first overtone at r72d-2 em-r (rorn,,r-*^ 
ndamental IinP

tone at 3724r.i.*-r. C;i;il;A. the oscillation frcquen cV w"
B. the anharmonicify constant 7u. (6 marks)

Electron chnege e l.6x1g-tu 
"

PIank's constnnt /r 6,626 r 10".tr Joul.sec
Electron mass rne Kg Light veloci{y c 3xl0x m.sec-l
Proton qass rnP .o /l x IU-., kg Coulomb constrnt l. 9xl0'J,m.C2
Bohr rndius a,, 0.529x10-ro m Rydbog constant f 1.097 x10, m-r

Bohr mrgneton pp 9.2tlxlfi-utr,yr I0nizntion cnergy of thc

hydrogen ntom [. 13.6 eV

mass of Nitrogen atom 2.32x [0-16 kg mass ofnn oxygcn atom 2.6567x lo-'z6kg

WTTII ilTY BES? trzrS}IES
Dr. Azza M, Hassan
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Final Exam
The exam is equivalent to 50 marks

Examiner Dr. Mohamed Sabet Semiconductors,
Code:451P

First'Qupstio[iTrue (T] or F4lse (F)

1. A, ttttt-on is a negatively charged particie'
(20 Marks, 1 Mark for Each)

2. Electrons are part of the nucleus of an atom'

3. Mexirnurn number of electrons in any shell are given by Nr:2n2 where n is the shell

number.
4. Valence eleckons exist in the inner shells of an atom'

5. The value of the band gap has no effect on the number of carriers present at room

temperafure
6, The donor and acceptor binding energies are relatively smaller than the band gap

energy' 
'+inn aitrcq rhc nrrrnhe r nf svailnhle star vhile the density

7 " the Fermi function gives the number of available states at an energy E v

of states gives the piobability that these states are occupied at a temperature T'

g. At higher tr*p"rutures, the ixtrinsic semiconductor then looks like an intrinsic one'

g. As a result of the spin r:f the electrons and Pauli Exclusion Principle, each state

occupied by two electrons.

10. If theFermi-DiracFunctionis/(E),ttren L- f(E) is*reprobabilitythata state at

given energy E is occupied by an electron.

11. For T> 0 K the Fermi function at Fermi energy f (gf ) - r/z'

12. If the Ferhi ensrgy is Ey,the absolute temperature is T,Boltzmann's constant is k, the

Fermi-Dirac function at energy E is given by
L

1q stn-eilkr
13. For non-degenerate semiconductoi, ihi Frr*i level at El ispositioned such that for all

energies in the conduction band Er, (n, - E) > 3kI (where k is Boltzmann's

constant andT is the absolute temperature'

14. In any given material at fixed temperature the product of the electron and hole and

concentrations depends on the doping.

15. In an indirect band gap semiconductor, the minimum energy

tina an4 the maximr* rnrrgy level in the valence band

momentum (k-vectors).
16. For a given temperature, the mobility increases with increasing irnpurity concentration

because of enhanced impurity sc'atterings then saturates.

i7. The mobility decreases witir increasing temperature because of increasing lattice

vibration with increasing temperature.

1g. Mathiessen,s rule states that each scattering mechanism is associated with a specific

rnobility and the lowest mobility is the dominating one.

level in the conduction
have the same crYstal
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19. The carrier rnobility varies directly with the amount of scattering taking place within

the semiconductor,
20. The Einstein relations show that mobility and the difhrsion constant are proportional ttr

each other at fixed temPerature.

(30 Marks, I Mark for Each)

(a) one nucleus and only one electron
(b) one nucleus and one or more electrons

(c) protons, elecffons, and neutrons

(d) ntswers (b) and (c)

2. Valence electrons are "..
(a) , in the closest orbit to the nucleus

(b) in the most distant orbit from the nucleus

(c) in various orbits around the nucleus

(d) not associated with a particular atom

3.' The difference betu,een an insulator and a semiconductor is " '
(a) a wider energy gap between the valence band and the conduction band

(b) the number of free electrons
(c) the atomic structure
(d) answers (a), (b), and (c)

4.' The energy band in rvhich free electrons exist is the " '

(a) first band
(b) second band
(c) conduction band
(d) valence band

S.' iqr a semiconductor crys(al, the atoms are held together by . ..

(a) the interaction of valence electrons

(b) forces of attraction
(c) covalent bonds
(d) answcrs (a), (b), and (c)

6. Electron-hole pairs are produced by ...
(a) recombination
(b) thermal energy
(c) ionization
(d) doping

7. Recombination is when ...
(a) an electron falls into a hole
(b) a positive and a negative ion bond together

G) a valence electron becomes a conduction electron

(d) a crystal is formed
8. The curtent in a semiconductor is produced by "'

(a) electrons onlY

Page 2 ol 7
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(b) holes onlY

(c) negative ions

i;i uoitr.t.toons and n:f:
g.t*in an intrinsic semiconductor' " '

n -l ^^a-^6d

iaj' there are no free electrons

8l i[:ff:"il;;;' 1i: :1*r:Ti:'#J:"']Ti
8] lil:'[:#ffi;;r;;"*s as'there are hores

, 
ji+r:l;Xfrl?rffrf} an impurity to an intrinsic semiconductor is called

(a) doPing
iui recombination

i;i atomic modification

, f:l i:#fi:llihpurltv is added to silicon to create

(a) germanium

ibi i P-tYPt semiconductor

iti an n-type semiconductor

,jil,:ffiTllilJl3fl"n * n-tvpe semiconductor are "

(a) holes
fu) valence electrotts

i.i conduction electrons

(d) Protons
ri. h"r.* in an n-type semicon*::t are "'

(a) rninority '#it" 
that are thermally produced

(b) rninoritv t#il ffi;; produced bv doping

(c) majoritv '#i;;;;h;i;' 
ihermallv produced

(d) maioritv t#il; ffi;t produced bv doping

1;, i PN junction is formed bY "'
(a) tho recombili'; of elictrons and holes

[] ffiffiHl ary ora p-rype anf an n-tvpe material

);i ,h; ."[iti"" of a proton *d l neutron

r i. ffr. depletion region.consists 
-.or 

" '
^ 
tri ""rt'tng 

but minoritY carners

[i Positive and negative ions

(c) no majoritY carrlers

(;i unr**tt (b) and (c)

16. In a silicon ti;; iiJu uo'ot are "' coordinated

(a) tetrahedral
(b) hexagonal
(c) tetragonal
(d) triclinic
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17.In intrinsic semiconductors the number of electrons
(a) equai to
(b) larger than
(c) less than
(d) not related to

the number of holes.

18. All electrons in the conduction band have the same ..., while all the holes in the valence
band have the same ...

(a) Kinetic energy, kinetic energy
(b) Potential energy, kinetic energy
(c)' Kinetic energy, potential energy
(d) Potential snergy, potential energy

19. Increasing the temperature of the semicondugtor results in ...
(a) increase the intrinsic carrier concentration
(b) decrease the intrinsic carrier concentration
(c) increase then decrease the intrinsic carrier concentration
(d) decrease then increase the intrinsic carrier concentration

20.Inereasing the temperature of the serniconductor results in .,.
(a) increase the energy of the band gap
(b) decrease the energy of the band gap
(c) increase then decrease the energy of the band gap
(d) decrease then increase the energy of the band gap

21. The effect of increasing the semiconductor temperature on the intrinsic carrier
concentration is ... than the effect on the energy of band gap.

(a) . larger than
(b) equal all time
(c) smaller than
(d) tirstly equal then unpredictable with

22. In doped semiconductor, the donor level is ...
(a) closer to the conduction band
(b) closer to the valence band
(c) in the mid-range between the valence band and conduction band
(d) higher than the minimum of the conduction band or lower than the maximum of the

valence band
23,\n doped semiconductor, the acceptor level is ...

(a) closer to the conduction band
(b) closer to the valence band
(c) in the mid-range between the r.,alence band and conduction band
(d), higher than the minimum of the conduction band or lower than the maximum of the

valence band
24. Which of the following represents an-type semiconductor at high temperatures? (Black

dots represent the electrons, white dots represent the holes)

Page 4ol7



Ec

-.-*o-o-O"'O-,.-

. atala
EC

---o-o-'o"o".*-

Ev

o

-**o-]*}-o*-'

**'o-o*o'"0**-

2 x 1015

t x lo15

offi 5oo soo ?oo

n'Kl 'ils l and Z'The
25. Previous figure depicts the electron concentration for two n-type materia

donorconr.nt uiion for material 1 is " ' cm'r

(a) o

(b) 0.8x1016

(c) 1.2x10r6
(d) 2.0x1016 - ^r+L^ L^-,1 can.,f marerial 1 is ... the energy of

26. From the previous figure, the energy of the band gap of material 1 is '

the band gaP of materialZ'
(a) largerthan
(b) equal all time
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-Ev

smaller than
firstly equal then unpredictable with

27. The previous figure represent the energy band structure of ...
(a) N-Epesemiconductor
(b) P-typesemiconductor

(d) Unknown
28. 'l he number of electrons per cubic centimeter in the entire conduction band is . .. (8, is

onse.t energy of the conduction band, k is Boltzmann's constant and in is the absolute
temperature, E7 is Fermi level energy, /V"is the effective density of states)

(a) NreG,-ri/xr
fb) , r',

"\Ec'8fl/kr
"(u,-uy)tu,(c) 

N"

(d) Nre(rr'ed/xr
29.If an electric field is applied to semiconductor and increased, the carrier velocity
(a) increases
(b) decreases
(c) increases then saturate
(d) decreases then saturate

30. The free electrons thermal velocity can be obtained by (assume that
Boltzrnann's constant and 7' is the absolute temperature, m is electron mass)

(a)

(b)

(c)

(d)
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