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IlarI (I) Complete the following. ( each of I efade)

I l'he atomic number is ecluivalent to ( )

Z- ( ) is an atomic particle has the srnallest mass

3 -( ) is the number of neutrons in the nucleus ,XA

4 - 'lhere are ( ) electrons are in sol6

5- Itutherford used ( ) law to estimate the nuclear size

6-'t'he nuclear energy levels more complex than electron energy levels

becar-rse (

7- ( ) force is responsible for radioactive decay of the nucleus

8- llinding energy is (

9- If mo is the proton rlass , rnn is the IIaSS of a neutron, And M is the

atomic mass of the atom, the mass deftct will take the fiorrn

An"r:

10- When nucleons lbpn a statrle nucleus, binding energy is

I l- A nuclear unit is the (

l2- lsobars are two nuclei )of the same number of (

) for length



l3- lsotones are two nucle--i of the salre nurmber of (

14- A, nuclear unit is the (

l5- tsotopes are two nuclei of'the

) fbr energy

same number of (

I'art(lI) Choose the ctlrrect ( each of I grade)

l-An unl<nou,n element is forllr-rla ,.XA What is thername of Z?

A. mass number Il. atornic number C, principle quantum number

2-Why are nuclear etlergy levels complex thnn electron energy levels?

a-Nuclear energy

b-Nr,rclear energy

c-Nr-rclear energy

energy levels.

only on attractive fbrces.

on attractive and

levels are one hundred times as

d-E,lectron energy levels dePend

neutrons anc'l electrons.

on the interaction between

levels depend

levels cleper-rd

e-Electron energy levels l"rave greater energy

energy levels.

repulsive forces.

great aI electron

than the nuclear

3-Wliat lorce is responsible for the radioactive decay of the nucleus?

a-Gr.arritational b-Weak Nuclcar c-Strong Nuclear cl-Electromagnetic



4-llinding energY is:

a-the energy required to break nucleus into protons and neutrons'

b-the cnergy reqr;irercl to break uuclelts into electrons ancl neutrons'

c-the energy released when neutrons change energy levels'

cl-the energy released when protons change energy levels'

5-When nLlcleons foln a stable nucleus, binding energy

A. created irom nothing.

13. clestroyed into nothing'

C. treurslbrmed into visible light'

b. -reo

D. absorbecl as high energy photons or particles'

il. releasecl as high energy photons or particles'

6-An isotope with a high Bincling llnergy per nuoleon:

A. will decery in a short period of time'

IJ. is verv unstat-rle.

C. is very stable

D. has vct'y f'eu'electrons.

L'1. has tnore pl'otons thern neurtrons'

7-Which of the fbllowing is the alpha parlicle?

ll.r- l C0 C. oll tl. *rl{r e.2He



tt-Which ot'the lbllowing is the B- particle'?

0
tl,1 1 C b. -rco C. sll cl. *rl{t c. ,He'

E. [Jltraviolet radiation

9-Whiclr type of radiation is stopped by a sheet ofpaper?

A. alpha B. beta C. (iermma D . X-raY

l0-Wlrat is the missir-rg element from the following equatir:n

,.1.1 d) r 0
r,(- -----)t I r--te

at.rNll t'.c'' ' *o'' *o't' " ,N''

I l-A reaction Lhat releases nlore energy thzrn is purt into it is called:

,A. cr-rclothermic B. [ixothermic C. Nuclear D. chernical

I2-'l'he nuclear reaction rl-I2 + ,FI'--------, ,H.o * onr is calle$ :

A. lhsiorr [3. llssion C. alpha decay D. beta decay E. garnrna decay

l4- I'lrc intcnsity ol' a radioactive racJiation shotrld be

clecrcarsccj by aur absorber to approx. t/1000 of the original

intensity, l-low many times wider layer thar-r the half'-value

layc'r rnusl. be uscd?

or gamma-rays with

a. 4 b.5 c.9 d.

l5 -'l'he range oIalpha radiation in air is abor;t :

a. I cm b. 10 cm c, 100 cm

16 - 'l'he photct cl'l'bct as the interaction of X-rays

l0



6- l'he halfiilb of a raclioactive material is always longer than the average

liletirrrc ol'the raclioactive nuclei ( ycs - No )

7- ll't6c Irall'-lilb ol'a t'adioactivc materiatl is I claty, thc nurnber r)1'

la<Jioactive nr-rclei becclnle zero alter l0 days ( yes - No )

tt- Alier.g (nile) hal{:lives the r-rumber oIraclioactive r-ruclei clecays to the

25(r'r' of the initial nutlber ( yes - No )

g- Alplia-rac{iarion is corrposeci o1' lrelium rruclei ( yes - No )

l0- Negative beta-racliation is cglrpclsecl of electrons ( yes - No )

I l- Alpha, bcta atnci gttrl'il'na-racliations

sl)ccl.r'r.ur ( ycs - No )

hetvc continltor"ts ellergy

l2- l'hc ntass nurnrber ol'the nucle,us clecreases by 4 in the case o['alpi-ra-

racliatiorr ( yes -, No )

l3- l)urilg the emission of ncgative beta-radiation the atomic number

ckres not change ( Yes -"No )

l4- [)r-r;ipg enrissiorl o1' positiyer beta-radiation the mass nutlrber

cloes not clrangc ( ycs -' No)

l-5- Durrigg electrotr capture (l(-capture) the ettorlic number decreases by

one (yes-No)

l6- Alpha 1-rirrticle is contposed ol' 4 identical uucletlns ( yes -No )

****'l'lrc ENI) ?k?k* [lcgards ?k** Prot' G, S. flassan ***



tlttltter results ill

?t. inli-arecl emission b. iopization of atom c. annihilatiol of atr electron

I7-DurrirrgtlrephotoelectriceI.[ectthegamrrra-photoninteraotswith:

a. tlrc nr"tcleus b. an outer-shell electron

c. an inner-shell electr.on d. an arbitrary electt'on

tB- Minin-tuttt cnergY ol'a photon lhat cetn cause pair proc'luction :

a.0.75 Mev b, 1.00 Mev c. 0.95Mev rJ.l.02 lr4ev e. l'32 MeV

l9- What type ol'raciiation is proclurced durring annihilation?

A . t-tcutron radiation b. electron arnd positron radiation

c. electrotnagrretic racliation cl. positive and negertive beta racliation

l'rrrr(li!) Chtcl<, ho\r'cver is it ( rrach o{' I grade)

I -rvifh increasing atomic rnass nunrber, the neutt'on/proton

(ycs-rro )

rati6 decreases

J- ';he 
't,org int.e,crction between nucleclns lbllows the llr' <iistance

clcpcnclcnce ( Yes - No )

3- 'l'he de{lpition of total bincling energy ol'er nucleus is the energy emitted

cluling trcgatirre bcta-c'lcca,v( yes - No )

4-'t'hc absolute (positive) valrtc ol'the bincling crnergY per puclcon l-ras its

maxirrutl in the casc, oIattr it'on nucleus ( yes - No )

5- A laclioactive sanrple lras l0 l]c1 (Bccquerel) activity, its ciecay rate is

' l0 clecays / sccond ( Yes - No )

i

I



l

charge. has a high range.

rna,v bc attriictive or

lepulsive,. [bllou,s the ]/r'2

cl i starnce clcpcnclctrce.

"tWltat is the dellnition o['total [rinciing energy o{'a ttucletts'.)

'l hu cnergy nccclcci to break thc rruclcrus clown into free pl'otons tud ncutrons.

'l'hc errergv calculatccl with the I::mc2 Ibrmula

'l'hc 
crnerg), crtrit(ecl clurring negativc beta-decay.

'l'hc errergy released durir-rg the emission ol'gamlna radiatiorr.

cloes rrot cleper-rd on lhe (clectric)

4'l'he absolute (positive) vailue of the birrcling energy per nucleon

has its rnaximLlnt in the case of'atn iron nucleus.

is clircctly proportional to thc mass number.

is ittt'ct'scly proportional to Ihe mass nltnrbct'.

is a pcrioclic lirrrctiorr ol'tl-re ntass nittnber.

ciilcs not clepcncl oti the ltlilss nutrrber.

i i rrrplrvsics tcst qucst r()r)s

Pa rt(l V)

'!
L

Choose the correct ( c*ch tlf I grade)

(o*r, i , LJ,,asJl LJL"pt+ uor-)

ratio change wilh increasingll loiv cl<res the neulron/prol<tn

atonric nrass nunr ber'/

It clecrurascs.

lt does not change.

ll inclcrases.

2'l'lrc .\trortg interacl ior betweetr nucleons



5A laclioarctivc sautrple has 10 tlq activity, its clecay ratte is

l0 clecavs / rnirr.

t0 clccays / sec,ond.

l0 clecays / l-rourr.

I clecay / l0 seconcls.

I clcc:ar' / l0 rnin.

6'[hc'r'atlioactive decay probability per urnit time

is grealet'tltan one.

is llositive, but suraller tlran one.

cart hitvc any value,

can orrly be zero or one,

is alu,ays an evell nutlber.

7'l'hc clcciiv probabi tity o{' raclioactive nr-tclci

is irrllucuccd by tttt extcrnal high-li'eclLlency magnetic fielcl'

is irrflucrrceci by extet'ual pressure.

is.i n ll uetrcecl try ternperatut'e'

is irrllr-rclccci by the oxygetr conLent oltho medir-ttn.

is not inlluerrcetl at all by extemal physical conclitions.

8.1'hc rttttrtbcr ol'ciccal'ecl nurclci pcr r-rniL tirnc in a radioactivc

stitttl:lc clcpcrtcls orr :

thc [c'tlpcratul'c.

thc cxtct'trill Pressitt'c.

tl-rc trutttber o{'ratclioactive nuclei in thc

siunplc. the cxtet'rratl magnetic tLeld'

il',. .*t.,''',al clectric lielcl.

I i itrl"rlrvsics tcst (lucitt(itI .



thc 6zlth.

thc 256tli.

thc 5l2th.

thc l024th.

rhc 2048ttr oi'the initial number'

l4\Vlricir (.)llcr ot'thc ttillor'i'ing statQrl"lents is true'i

A I pha- r'atl i ation is comptlsecl o l' hel ir"rm-atoms'

Ncgativc beta-racliartion is composecl ol' photons'

I 
)osi t i vc bct a- t'acl i ati o rr i s cotn posccl tl l' ptlsitt'tlus

( i rn r nta- r.ac1i art iorr is composccl o [' neLlll'ons'

X-r'al s al'e comp(tsetcl ol'electrt>us'

15\\rhich part ol'tl-rc atom Lhe

'l'ltc rtrtcIcr'ts'

'l'he innet' elcctron shells'

'['hc ourlct' electt'cln shclls'

llotlr irl the intter electron

ga m 111 ai-racl iation ori gi rrates lronr?

(arrti-clectrons)'

"i

shells arrcl the nttcleus'

I (r (i ltrtrtra-.r'acliatiorr

is gcncratccl r'r'hctr larst clc'ctr'o11s ?trc clccelereltecl'

is an clcctt'ot-uetgtretic wave of truclear origin'

ctrtlsistso['clcctricallyrrcirlralpar'ticlcsrvhiclrcanbccleilcctccl

bv rtragrretic ticlcl'

isgerreratecltrytrarrsitionsbetwoentrvoenergystal'esofirrternal

c'lccl"t'on orbits'

l7 \\hieh oi'tirc lirllorving statcments is trr'rc?

.1.[rcallll-rar.,beta.anclgatrrtrla-racliatitlrrsrillhavecotrtinuttiuts

lli.rlrltr sics lcst qllcstl(llis



!)What is the relationship between the ratc constant o1'the radioactive clecay

ancl hal l'-l i f'c (tinre)?

(ircattcr latc constant corresporrcls I"<l longer half:lilb.

( i rcatcr tlte cottsttt t-tt cot't'csp<lrrc.ls to shortet' lra l t'-l i l c.

'l hi:y alc troL rcli'rtcci to eatch other'.

l0Whar is thc rclationslrip of hall'-lil''e ancJ avcragc litbtimc ol'

radioactivc nttclci?

No rclatiern (they atre itrclepencient ol'each other).

't'hey are lineat'ly proportional to each other.

'l hcv arc itrversely proportional to each other.

'l'huy cicpend on each otlter accorcling to anolher {irnction.

I l'l'lrc halt'-lil'c ol'it t'aclioactivc ttraLcrial

is thc sut'l1c lls the avel'tige Iilbtimc o1''the raclioactive nuolei.

is allvays longer'than lhe avc'rage lifetiure ol'the radioactive nr-rclei.

i.,,l1f it1':i shtlrtct'tltan t.lrc averagc lilbtirlrc o1-the ratclioactive nuclei'

can be lrtugel or shurter"thiiti the averarge iiletime o['the radioactive rrltclei.

l2ll'thc l'rirlf -lil'c gl'1 raclioactive merterial is I clay, in what tilne will [lrc nutlber ol'

i'irtlitiirctir.'e ttutclci l-recotttc zct'o'l

0,5 tlav'.

t c[ir1,.

lt rllrt,s.

4 rllvs.

A vcry long tirtrc.

ljA[i,,.r'9 (nirrc.) lrall'-lives Lhe nurnibcr or laclitlautive nuclei clecerys to

i lrUlllr) stu. lcst \luL'\tt(rlt\ I ol t.r7



_--) l'

is

is

is

is

is

22 I )rrring, r:Icctt'tln captutt'c

ittcrclscs b-i' two.

irtcrcitscs by tlt'tc.

clocs nol clriingc.

(lccrciiscs b1, a'.'a.

dccrcascs by hryo.

( K-t:apttrrc ) thc atonric: trlttnbet'

i,-',,'i rrirt captLtt'o ( K -clrp{, trlc )

i1ctonr lliltl ictl by positron-ctlrission.

accon.lpon iecl by proton-etnission'

rrcrror)r l)itlr iccl bv ncLltron-crnission,

iii(:i)rripitrticd b1' crltission t>f' charactcristic X-rays'

rloI irccorlparriccl by any racliation.

l.l l;ut' isotrlpcs it i.s tl'uc that

tltc',' ilt'u t'ittlioirctivc vitriatrts tl['clctlcttts'

tltc lrrc lor,r, birrdill-q cnel'gy variatrls o{'elements'

Lircil nrrtss ([]cl'ctlscs cltiring rat{ittactivc 6'loca} '

thc\r cortlilin atl L]ven nLllrlber tll''nLtcleons'

titcr, cltnnot he distingrrishecl chemically.

2ti' l'hc ol'(lL't' o [' nragn iturle o l' the racl i us tl l' the atotl ic trucleus

lf\l iltl(5trt,il\
6 ol i;,'



i'ire specir-a ol'the trlpha arncl ganrtla-racliation elt'e continuours, while beta-

rrcliatiorr is a

'l he s;1:eutrltttr

lirrc:;1rcctra.

rrur-rtbct' ol' thc nltcleus

by' 4 itr thc citsc ot'alpha-rac'litition.

by I (orrc) irr the casc <>1'positivc bcta-radizttion'

by 1 (one) in the catsc tll'rrcgativc beta-radiation'

l)irr-ip!l rlic crrrissit>rr ol'ncgativc bctir-racliatio0 the atoulic putrrbet"

irtcrca:;c:; by trvo.

incrcascs by one.

tlues; tlot clii'rrrgc,

clue re ascs ht' tlttc.

(lrcrcrlscs by trvo.

20 l)rrr.ipg the cmission o1'riegative beta-racliartion the urass nttmber

i t-tct'Eltisr,s by tlt'o.

irte rt irscs [t\, one.

r,i0.,:; tttlL clrilttge.

clccrcases by otrc'.

cicct'eitstrs bv trvo.

I i l)irlirrg thc e rnissior-t of'positive bc'ta-racliation the atomic nuurber

I 3 rrrill r-r,sics tust qtlcst ioils

linc spectt'uttr.

ol'tl-rc bcra-r.acliariorr is corrtinuous, rvhile alpha- ancl gamtlra- radiatioll L'll'L:

cncl'g)'spectrlttrt.

'l'hc alpira-, beta- anci

cnrrrgY slpeclfLl111.

'l'lrc spcclra ol' alPlra

is a linc, sltectrutm,

ganrt'ta-radiations all htrve line type

anci beta-r'acJiatiorr arc conLinLloLls, while geilnma-Spectra

i ol'(rl
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i)r.rir' 1it'oiittctitltt catr tal<c place

arrcl its t'ncrgY is

arbitraly.

rrrinittrLtttt 1,02 McV.

rnirtiutrrrrt 0.9 \4e V.

nr;.t.ritt'tttttr l .-l McV.

nrnxilr.lLlllt I .02 McV.

il'a photon gcts closc to ittt itttltl

l'hr: i rl t cr t si t1' t 1- it t'itci i t>itcrt i vc racl i ati on slror'r lc'l

ll)l)r():i.. i/I000 ol'thc oliginal interrsity' I-low

lilll-t'itlrtc lltyct' tlrttst bc ttsccl'/

4.

5

(r

r0

'l'!re alrr:uuatign cfuics trgt clcpepcl on thc all:sorbcp thickless'

lltc t'ittiu,c ol'trlpiru lacliatitiri irr alir is al-routt

i etri

i0 ctit..

l()() cnt.

.i3 'l'lrc pliorr> ct'['cct as lhc intcractiorr ol'X-t'etys or ganll.na-falys

u'ith tuatl"ct' rcsttIts itt

utt-tiss;ion ol' in ll'at'ecl racliation'

1ir trtiiteriott tll'ttn clcctt'otl-positrot.r pair.'

ii;r tiz.itt iotr o I' lhc atottr.

iirrtrilri littitin o t' an electrotr.

bc clccreascd b,v-. arl absot'bcr to

rnernv Limes wicler laycr than the

,r; . :ir.:s tCsi (lll\.'Sl I(lllS
li rtl (r



lin ( l0-15 nr)

1:nr (10-12 ni).

A ( lo-lo ,r,).

nnt.

lirni.

n llll ,

27 'l'lre absorption ol'X-rays clepends on

thc irt()lrric rrrrrnbcr ol'tlrc alrsortrer.

thc rlcnsity ol'the abrsot'bcr.

thu wirvcl crrgt.l'r o f' X-ray racliatiorr.

ali thc irbuvc paranrelers.

l8 lhii irbsor'ption o['tlre X-r'ays does not dcpetrd on

tlre rr rlt.erial cll' thc absorber'

tlrc u,avclcngth oI' X-r'ays.

tlrc rlrrrltion ol' lhe racliatiorr.

tlti' Iliir:l<rtcss ill' the absorber.

f9 Ilorv clocs thc lirrc'ar ion cJcnsity of'alpha-racliatiorr depcrrds on tht:

tlricl<rrcss o l. the ebsortrcr''/

I rrcrcascs I irrcrarly.

I )ccre ir.i;cs lirrcally.

It is cilnstant ut lilst, tlrcn it increatses steeply and Iinally it

strrlci,;rrl,r' clccrcascs. It is ctlnstitnt at ['irst, rcachcs a rninil'ltult'1,

Ilnrii i.r' it irtcrcerscs.

I i . Itlrr ru-t.s pcritlilical lr,.

7 ol'(rl



Wlrlt is Llrr: tlittitnttn't ellet'gy of a

0 7.i l\4cv

l.()0 l\;le V.

0.95 lrilt'V.

L0l \'[u\/.

L.ll \lcV.

llhotott tltttt can caLlse pair proclrrction?

.19 Wl-rar 11,1-rc o[. racliation is proc'luoecl cluring annihilation?

N c:tttrott racl inttion.

i :lr:ctt'oll- illl(l positrotr lacJintion'

I : Iu,:t rutt ttrgl'lct ic racliation

l)os i t i vu br-rLtt- r'ati i atiou'

N cuirti i'c lrctat-l'ac1 i ation'

'lt) i'iru i;prrciilc ionizatiorr tlt'tltc gatutua-rac'liation in air

I 1.lirir oi'ions / ctrl'

It) llirit' u{'iotts / crtr'

l0i.i 1'xtir'ol'iotrs / ctr'

l()(10 lliril o{'itlns i ctll,

' 
i'h.:rt.rr rlr nril-r.ad iilli <ln r[()cs 11()1" cllt lsc ion izatiorr.

)F )ir :* 
'i. * :& ;i< * )F >ir )& ,< 'l'lf g l]ff Cl * 

'k 
* >F 'f 'f :F )it * )F *

;,i,r,.lii.'i lC\l !lilr"il itlll)
l() tri lr



f*
? .\,

. .i-l i )Lrriri5r rhc ;thotoclcrctric ct'lcct tltcr gatutna-photon

intcracts rvitlr thc nuclclts.

irricnrcl.s ta'ith att otttcrlshell c,lectron.

iltcrircl"s u,ith an itrncr-she,lI electron.

irl[el.i.rr:l.s u,i[]t un a|bit|u|y \:rlcclrtltr.

"i:r'l lic ('ritttpttln cl'tiert is

tlrc. itrt,,:r'itctitlrr ol"gell.lll"l'lil-photons with the attlmic nucleus'

i,i.\)(lsL'r.iiin ol'grnrnur-photons drrrirrg thc nnnihilation clf'an elcctron-positron pair'

:ir.:.tLtL,i'ing 0i'ltlrotons on thc outcr clcctt'onic shells ol''att atot'u'

r.'juctiorr ol'elcc[rons {i'tlm the sirr'Iace ot'an illuminated metal.

,;;1i1li-:i'irrg 1l'clcctrcllrs ori tl-rc otrtcr clcctrilnic shells ol'an atolrt.

itr I irr l)in ticlcs 1tt'urlutcecl titrring pair prodrtctiotr at'e

l I 1-rhit- itrrci bcta-partic lcr.

l)r'r)L()ri lttttl trclttt'on.

u ii.:r'ti i.rt t ltrtl positt't:rt.

I,r'ot()n Incl tlicclt'on.

-j7 \\/lrrcir r)nc ol'thc lilllorvirrg, ltrnlulas is r"rsecl to calculate tlie rnitritnttur photorr

cirulul ttr:erlccl lbr pair proclr-rctiorr

1
i;.i irre*

')
!i.5 rrtt,-

')
lllL *

'l

rlt \

.. ,)

-, ltiL

^).lill\/-

i,I

l,_ ,.

l\':;l iii,l\' iI l(,r l:i



Assiut University
Faculty of Science
Physics Department

Final Exam 2021
Date: J:uly 7h,2o2l
Allowed Time: 2 hours

Course Name: Solid Sab Physics (350P) Coordinator: Dr. Naa,Abd-Elnaiem

Answer all the following gueqtions
Ouestion (I): Put 1./1 o nces: (35 Marks/l each point)
Part I: for Midterm exam section (10 Marks)

1. Crystal structure : base + lattic ().
2. A crystalline material is one in which the atoms are randomly distributed relative to each

other ( ).
3. The unit cell is the basic structural unit or building block of the crystal structure and

defines the crystal structure by virtue of its geometry and the atom positions within
()

4. The primitive unit cell contains the same kind of atoms, while the Bravais lattice contains
only one lattice point ( ).

5. Non-crystalline or amorphous materials are not crystallized, or the atoms are randomly
arranged ( ).

6. The primitive cell is a large cell and contains more than one lattice point ( ).
7. In Bravais lattice, all lattice points are equivalent and all atoms in the crystal are of the

same kind ( ).
8. In a simple cubic (SC) crystal structure, the number of atoms per unit cell is 2 ( ).
9. The cubic system has the greatest degree of symmetry, but the orthorhombic system has

the least symmetry ( ).
10. In a simple cubic (SC) crystal structure, the Atomic packing factor (APF) for this

structure is 0.57 ( ).

Part II: for Oral e{am section (L0 Marks)

11. The coordination number is the number of nearest-neighbor or touching atoms ( ).
12. In a simple cubic (SC) crystal structure, the coordination number for this structure is 6

().
13. The unit cell geometry is completely defined in terms of six parameters (lattice

parameters of a crystal structure): the three edge lengths a, b, and c, and the three inter-
axial angles 0, F, and y ( ).

14. In Face-Centered Cubic (FCC) crystal structure, the relation between atomic radius, R,

and unit cell length, a, given by a:2{2R ( ).
15. In the cubic system a:b: c and o,: F: y: 120" ( ).
16. Inthetriclinic system a+b*c and a*9*y ( ).
17. In the simple cubic (SC) crystal structure, the relation between atomic radius, R, and unit

cell length, a, is given by R:2a ( ).
18. In Body-Centered Cubic (BCC) crystal structure, the coordination number for this

structureisS ( ).
19. In Face-Centered Cubic (FCC) crystal structure, the number of atoms per unit cell is 6

().
20. In the Hexagonal Close-Packed (HCP) crystal structure, the coordination number for this

structureis8 ( ).
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27.

28.

29.

30.

34.

35.

Part III: for Final exam section (15 Marks)

21. In Face-Centered Cubic (FCC) crystal structure, the Atomic packing factor (APF) for this
structure is 0.74 ( ).

22. In Hexagonal Close-Packed (HCP) crystal structure, the ratio between c and u ir f ( ).

23. In Body-Centered Cubic (BCC) crystal structure, the number of atoms per unit cell is.4
().

24. In Face-Centered Cubic (FCC) crystal structure, the coordination number for this
structure is l0 ( ).

25. In Body-Centered Cubic (BCC) crystal structure, the atomic packing factor (APF) for
this structure is 0.54 ( ).

26. In the Hexagonal Close-Packed (HCP) crystal structure, the atomic packing factor (APF)
for this structure is 0.74 ( ).
In Body-Centered Cubic (BCC) crystal structure, the relation between atomic radius, R,

and unit cell length, a, given by a - @ ( ).

The substance in which measured properties are independent of the direction of
measurement is isotropic material ( ).
In the Hexagonal Close-Packed (HCP) crystal structure, the number of atoms per unit
cellis4 ( ).
In Hexagonal Close-Packed (HCP) crystal structure, the relation between atomic radius,

R, and unit cell length, a, given by a = 2R ( ).
31. Planar density (PD): is taken as the number of atoms per unit arcathat are centered on a

particular crystallographic plane ( ).
32. The atomic radius (R) is defined as the distance between the atom centpr and the atom

surface. ( ).
33. Linear density (LD): is defined as the number of atoms per unit length whose centers

on the direction vector for a specific crystallographic direction ( ).
A single crystal is a crystalline solid, in which the atom's periodic and arrangement are

perfect or extends throughout the entirety of the specimen without intemrption ( ).
The most efficient packing is present in BCC and SC cells ( ).

Question (II): Chose the correct answer (26 Marks/2 each point)
1. Iridium has an FCC crystal structure, a density of 22.4 glcm3, and an atomic weight

of 192.2 g/mol, then the radius of an iridium atom equal:

A. 0.553nm B. 0.439nm C. 0.363nm D. 0.136nm
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6. Copper has a densitY

63.5 g/mol. Then its
A. 0.63

2. Miller indices for the indicated plane at the below figure is:

A. (001) B. (110) c. (101) D. (101)

3. Iron has a BCC crystal structure, an atomic radius of 0.124 nm, and an atomic weight

of 55.85 g/mol; its theoretical density closest to [Hint: Nr:6.025x1023 atoms/moll:

A. 9S2 glcms B. 8.40 g/".' C.7.90 g/cm3 D' 6'35 g/ctn'

4. The linear density expression for FCC [100] direction in terms of the atomic radius R

is:

^.# B.# c#

5. Which of the following is not a characteristic of a crystalline solid?

A. Definite and characteristic heat of fusion'

B. IsotroPic nature.

C. A regular periodically repeated pattern of arrangement of a constituent.

D. Particles in the entire crystal.

D. 1

6R

of 8.89 g/cm3, an FCC crystal structure, and an atomic weight of

atomic radius in nm [Hint: Na:6.023x1023 atoms/mol]:

Page 3 of6
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7. Aluminum has FCC cubic
planner spacing droo in A is:

A. 3.73

of lattice constant a:4.04 A, then the inter

c. 8.6 D. 4.04

structure

B. 8.18

n

I

F-

t'

8. For BCC iron, calculate the diffraction angle (20) for the (220) set of planes. If the

lattice parameter for iron is 0.2866 nm. Also, assume that monochromatic radiation
having a wavelength of 0.1790 nm is used, and the order of reflection is 1.

L. 124.26' B. 35.66' c. 88.42' D. 100.36"

9. In which pair of most efficient packing is present?

A. HCP and BCC.
B. IICP and FCC.
C. BCC and FCC.
D. BCC and SC.

l0.Which of the following statement is not true about the hexagonal close packing?

A. The coordination number is 12.

B. It has a 74Yo pacl<rng efficiency.
C. Tetrahedral voids of the second layer are covered by the spheres of the third

layer.
D. In this arrangement spheres of the fourth layer are exactly aligned with those of

the first layer.
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ll.For which
occur at a

set of crystallographic planes (hkl) will a first-order diffraction peak
diffraction angle of 46.21for BCC iron when monochromatic radiation

having a wavelength'of 0.0711 nm is used? (Hint: radius of the iron atom is 0.1241
nm)

A. (310) B. (r01) c. (002) D. (300)

12. Rhodium has an atomic radius of 0.1345 nm, its atomic weight is 102.91 g/mol, and a
density of 12.41glcm3. Then the crystal structure of Rhodium should be:

A. SC B. FCC C. BCC D. HCP

t3.If the atomic radius of aluminum is 0.143 nm and has an FCC crystal structure, then
the volume of its unit cell in cubic meters:

A. 1.3x10-2sm3 8.6.62x19'2r.3 C.7.2x10lam3 D.3.2x10-27m3
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28.

29.

30.

31.

32.

33.

Part III: for Final exam section (15 Marks)

21. In Face-Centered Cubic (FCC) crystal structure, the Atomic packing factor (ApF) for this
structure is 0.74 ( ).

22. In Hexagonal Close-Packed (HCP) crystal structure, the ratio between c and a ir f ( ).
23. In Body-Centered Cubic (BCC) crystal structure, the number of atoms per unit cell is'4

().
24. In Face-Centered Cubic (FCC) crystal structure, the coordination number for this

structure is l0 ( ).
25. In Body-Centered Cubic (BCC) crystal structure, the atomic packing factor (ApF) for

this structure is 0.54 ( ).
26, In the Hexagonal Close-Packed (HCP) crystal structure, the atomic packing factor (ApF)

for this structure is 0.74 ( ).
27. In Body-Centered Cubic (BCC) crystal structure, the relation between atomic radius, R,

and unit cell length, a, given by a - @ ( ).

The substance in which measured properties are independent of the direction of
measurement is isotropic material ( ).
In the Hexagonal Close-Packed (HCP) crystal structure, the number of atoms per unit
cellis4 ( ).
In Hexagonal Close-Packed (HCP) crystal structure, the relation between atomic radius,
R, and unit cell length, a, given by a = 2R ( ).
Planar density (PD): is taken as the number of atoms per unit area that are centered on a
particular crystallographic plane ( ).
The atomic radius (R) is defined as the distance between the atom center and the atom
surface. ( ).
Linear density (LD): is defined as the number of atoms per unit length whose centers lie
on the direction vector for a specific crystallographic direction ( ).
A single crystal is a crystalline solid, in which the atom's periodic and arrangement are
perfect or extends throughout the entirety of the specimen without intemrption ( ).
The most efficient packing is present in BCC and SC cells ( ).

Ouestion (II): Chose the correct answer (26 Marks/2 each point)
1. Iridium has an FCC crystal structure, a density of 22.4 gtcm3, and an atomic weight

of 192.2 g/mol, then the radius of an iridium atom equal:
A. 0.553nm B. 0.439nm C. 0.363nm D. 0.136nm

34.

35.
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Question (IV'):

(A) Give reasons for Two from the following

-X-rays can be used to detect the crystallinity of materials.

(9 Marks)

(4 Marks)

-The atomic packing factor always less than l.

-The physical properties of single crystals of some substances depend on the

crystallographic direction in which measurements are taken.

(B) Within the following cubic unit cell, determine Two only of the following,
directions A, B, C and D. Locate within a below cubic unit cell 11] noint and Sketch

(101) plane. (5 Marks)

OEST WSHES,,,
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FACULTY OF SCIENCE

DEPARTMENT OF PHYSICS
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i
Mathematical Phyiics - PHYS316 - Final Exam |une 25,?,AZL Time 3 Hours

Partil Written Exam ........+...........................r.........o......o..r.o..... (50 Marks)
Circle the correct answer for the following questions 

= 
(all questions carry the same weightT points)

1- which is the following is an "even" function of t?

aJ{ bl tz -4t c) sin3t+2t dl t3 +6

2- A "periodic function" is given by a function which:
aJ has a period T =2n bJ satisfies f(t+t;-111; cJ satisfies f(t+T;=- f(t) dl has a period T:zr

3'lf 2x-2y=lQ and x+y=5 then x equals
a)8 bl 6

0

I

a) r(n) =J
0

c)7

( h 1)'-r dy
v

dls
4- Which of the following is true

aJ f[n+1J = n f[n) for any real number
c)f[n+1)=nI[nJforn>1

5' f(n+1) = n! can be used when
aJ n is any integer
c) n is a negative integer

a) I(n)=7a1

c)l'(n+1)=nf(nl

7- What is the value of f (l/2)

,) J;

bl I[n] = n I(n+1) for any real number
d) I(n) = n f(n+U for n >L

b) n is a positive integer
d) n is any real number

6- \Mhich of the following is not a definition of Gamma function

b) f(n): J .-x *n-r dx

b) J/J, ,)J-t
@

8- What is the valueof L- e-*' d*
J

(s"tx5x3*r*.6)

,) J;
9- What is the value otl{9/a)

a) (s/a)x(1 t4)xr0/4) bl (e t4)x(st4)xQt$xr(1/a)

10- What is the value of f (5.5)

bl ,)J-il

(o*x5x3*r*J")

d) nn.

d) tt/Z

c) (e la) x f(5 / a) dl (1/ $xf Q t a)

(rr*e x7x5x3x1'..6)
clb)

32
dl

32

::

11- What is the value ot integrat/f Jt* e de

64 64



il Jlx q 2,{i

12- What is the value of intesral I x' dxrr=
a) zG rrl>f rrlt b) z n. ,<)t f ,rl>

cJ J; ,r]> f ,rlt il z Ji

13- f (m) . f(1-m) = /*n(mrc), Check if the statement is true or false

a) True
b) False

14- What is the value of intesral ? dx

I 0;;T
il Ji rcrq d Jl nre

15- Find an if the function f(x) - x-x'
a) finite value b) infinite value

16- B (m, n) = F (n, m) is the statement is true or false

a) True
bJ False

d J2 nt6

^ltcJ -:
TE

7T

lo
d)

rrltf rrlt

cl zero

il Ji n'rq

d) can't be found

17- \Mhich of the following function is not called the Beta function:
I

a) B(m,n)=f *'-' (1- x)'-' dx, (*r0,rrr0 )
0

n//2
b) B(m,n) = 2 

lrirr2m-r 
(e) cos2n-,(e) de

0

%

d) B(m,n) = J 
sin"-'(e) cos2n-l(e) de

0

18- What is the value ot B@,/r)
a)..fi f (m)/f( m+n) b) .6 f ( rn)/I( m +ll2) cl f( m)l2f (m+1/ 2) d) f ( m) l2t (rn+n)

le- what ir tEl4E ,l!!3,2) _ _

4 /tq br /ru d /rz dt /to
20- What is the value ot B1f, Z1

d +Jilrs b) 8/1s ,)J%, d) 4l1s

2t- \Mhatisthe value of integral ? dy -- {(;;I
,l%

c)B(m,n)=i u# dy

a)% br%

22- Whatis the value of inteeral ? d*

I r;;
d) /s

o) /oe p(yr,%)
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23- What is the value of integral i I' * ,i, o,
', (r+Y )'

aJ Xt, at %at
I

Z4-Whatis the value of integral J xt 1t- x;u
0

;

q /tqo

\

at /tat
dx

d)cJaJ b)

25- What is the Fourier series expansion of the function in the interval (c, c+Zn)

,l ?*-i, u, cos (nx)+"E, o, sin (nx) b) ao*_!, a, cos (nx)
Z n=l n=l n=l n

,?*,Eo u, cos (nx)*"Eob, sin (nx) d) ao*.io a" cos (nx) +

1lx9x8x7 l2xllx10x9x8 l2xllx l0x 9x 8 l2xl1x 10 x 9x9x7 x6

b, sin (nx)

b" sin (nx)

@

T
-l
@

T
-0

P3[t-d.Z Duties .o.........r........o..!..,........r...... ....... (10 Marks)

1- Laplace of function f(tJ is given by
?6@@

a) (s) = !"-" t(t) dt bl F(t) : t"-'t(t)dt c) f(s) - l"-" f(t)dt d) (0 - ["-'t(t)dt
0-o

2- Laplace transform if sin (at) is

aJ /, ) b) u/,-) / a'+s' -r / a'+sz
3- Laplace transform if cos(at) is

a) y', )/ a- +s- D fl,*,, ') 
t/i 

*,' d) a2/. r' / a'+s'
4- Laplace transform if et sin(at) is

5- Laplace transform if t2 pin(21) is

. l2s2 - 16 3s2 - 4 l2s2 - 76 l2s2 - t6a) (*ry b) (-.T cJ (fif d) 
G=T

-6

c) 
/* *,, dl */* 

*,,

Part#3 Oral Exam ,.r..............o,.,....................t.o....o........... (10 Marks)
1- Find the Laplace transform of tstz

.lsJ; lsJ-" sJ; .-lsJ;aJTJD b)T?r, cJ4{"- o)Tl"

2-lt f (t)-sinh(at), then its Laplace transform is
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br 
/g-u')

3- lt f (t): cosh (at), then its Laplace transform is

a) 
/b'-u')

d) exists only if 't' is complex

c) indeterminate a1 (sinh(at))'

I
eu'aJ 't /6'-u')

4- lt f (t):e"' sin (bt) , th.n its Laplace transform is given by

b) t* /,e) 

/(t-')

al t' - u'/q) 
/ G-u)'

bl '*flr*" 
)

blb/1' 
/ (' +a)" +b2

c) indeterminate

cJ indeterminate

o' 
/(, *u 

)' +a'

drs -/ur 
/F -u)'+b'

5'lf f (t):e^' cos(bt) , then its Laplace transform is given by

a) '/.'*u')

b) bn

Part$4- Midterm Exam .............eo...o...................................... (30 Marks)
f- if the function f[xJ is even, then which of the following is zero

a) ao b) bn

2- if the function f(xJ is odd, then which of the only coefficient is present

c) an

c) 4n

d) nothing is zero

d) everything is presenta) ao

a)s
4- lf f (t)=tn, where n is an integer greater than zero, then its Laplace transform is given by?

3- lf f (t)-1 , then its Laplace transform is given by

a) n!

b) I c) does notexist Ol t, /S

b) 1n+l c) does not exist dl "/r""
5- If /(f)-.[, rhun its Laplace transform is given by

a) t%* al /, c) doesnotexist d) flrr,,
o'tt f (t):t cos(at) , then the Laplace transform is

a) /- ^ ,ju'=u7 - 
c) s2 at d) indeterminate^' / t-u u) 

/ b, * ur),

7- What is the u"tr. or j e-*o dx
0

a) r(5) b) r(t ' % cl r(li a) d) r(li s)

Page 4 ofS



F
,

I

i

.
8-"What is the value of J .''*'

0

. r(1/3)
al_-_.--' 3v5

dl f0/3)
' 15

dJ can't be found

dl-fi

dx

,. f(3)
Ol 

-
J

, r(l/3)t'l...F

9- Find a6 if the function

a) finite value

10- What is the value of

I *2{;

f(x) = 5x-8xs
- b) infinite value

rt-lt2)

c] zero

c) -2tJ;

c) 5!

cJ 5nl8

c) nl2

c) does not exist

q J;/2
11- What is the value of J sins u du

0

a) lLn b).G

a) 15nl 8 b) fi/8
tcl2

13-Whatisthevalueof J cos'u sin5u du
0

a) 24 b)U24

l4-lf f (t)-e"', then its Laplace transform is given by

a) s-a b) /,-^
15- If f (D-q"-s', then its Laplace transform is given by

a) s+5 b) /r* t c) %*t dr %s

d) 15 nl48

d) 16|Ls

d) Utz

d) /,

Best wishes
Prof Dr A. A. Ebrahim
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pt+j1eJl e-" _ fJtr.Jl qE _ Lgl*l Ar.q
Final Exam - Second Term: 1ZOZL1* June lg,2Lhlof crystat growtrr and phy.i.uin.op".ti*s oi ifrrtur,

Methods

Exam in 6 pages

rect answer :

*i,H-#:T#::',"r1ff":?Hj::'i:l orthe sorid bv the contracting container duringrner during
dislocations;:il:Hllreadto*,ea"""iof-;;;;;;.,,.:::::::":ffi1",iTf J:lJ:lin the material.

(a) Averag _ (b) high (c) Low (d) very Low2' czochralski method it ' " "]'. used for g.o,,i)rg Jiri..onaucting materiar crystar(a) simple (b) compLx. (ci widely (d) distress3' In Pulling method r".t riqr.-iir. ,rrup. of the crystal is .. . .. . .....(a) fettered (b) free (c) complex (d) simple4. Czochralski method ,rlj .*i"nrively in the ........ iriurt,v(a) conductive (b) conductor (c) insulator (d) semiconductor5' In general ..... method is not suitable d;i;;;*ently melting compounds(a) Bridgmann G) Skur' (c) czociralski (d) vernuil6' There is no containtt *t'itt, 
"liminates 

the problem oiphysical-chemical interactionbetween the melt and the .ontuir.. materiai in ................. method.(a) vernu, .o) czochrarski -^'i.l griigrnunn (d) skull7' The ' ' ' degree of petfectio;;;i;rr number of o.r..i, have been "#;;; in ger growth(a) high (b) lessen (") small (d)Lange8' 
il;;;; ;;#:H,'j"T,:i' ""i'a bv merting';;;i;.ount ormateiia, i, a rerativery
(a) vernuil method @) Skull method(c) Bridgmann methocl iajZo""melting9' rn zone melting technique, i-p,i.Ii", tend to;e .... in the merted portion of the sampre(a) pure qy un prr" (c) concentrateJ- (d) pure10' vApouR GRowTH i;.h;i,il; r"r!i"*ire;;;rd, from vapour is divided into...(a) chemical transport methoJ. 

@) physicar transport method.(c) A and B 
(d) none ofabove

"' il11'Lrffi.r]fff';'rr,':J,.iffio*i'"-basei' ,,.rl,"u.., with new properties and
a) the degree of confinem"nt in.irairrg possible quantum confinementb) the large surface-to-volum" .utiJ'int.insic to nanowires

!),"l,fn'**th 
scale defined tv ti," nanowire diameter and the quarity of the nanowire

d) AII mentioned
12' Nanowire dimensions determine the degree of confinement, and consequentry affectsa) The behavior ofcharg.."t.i..r in quantum electronic devicesb) The number of chargJs i;;;;;r* etecrronic devices



13.

:l lnlbenlvior. of charge carriers in crassical erectronic devices

Phase purity is essential because it directly has effect on
3l l-he electronic properties of the nanowiresb) The band-structure and electronic prope.ties of the nanowic) The band-structure properties of the nanowiresd) None of the above

14. During ,*::f""i:l:1f,Ty,h pro:.".rr::, the Au nanoparricre auoys with specificelements to form a liquid oi solid alloy.

lres

a) group III and group IV
c) group III and group V

b) group III
15.

d) group IV

3,,.*:::1"fj:rll f!:se diagram, iiii.ut. *r,i"r, alroy phases are stable atduring annealing, and at ................

ll room temperature, the growth temperatureb] growth_temperature, the room temperaturec) zero kelvin temperature, the growti t"mperutrred) 380 oc, 273.C
16' According to the conventional vLS and vSS mechanisms, reaction species dissolve into

lflffifl?Xicle 
and are transported to the growth inr..a.. uiu ..........-.. tt'ougtr ttre

a) growth interface
17. There are two major

MOCVD:

b) bulk diffusion c) high solubility d) nucleationgrowth modes taking place during Au-assis,"a'"u**ir" gro*tr, uy

-a) axial growth and radial growth
b) Non-uniform lateral gro-*tr, and uniform normal growthc) Laser-heated pedestal growth and conformal g."rrif,

- ^ 
d) Low-tempeytyre.solutlon growth and Hydro-Thermat Growh18' """"""" morphologies, wherluy nanowires exhibit wider bases and taper to narrowerA,lcapped tips, are a consequence of radial gro*tfr.-- 

'

a) Condensed nanowire b) Electronic nanowire

,o 
.) Tapered nanowire d)None of the abover:'' """""' "' is used to identiSr general nanowire morphology, including A..iplanes, diameter, and height.
a) Cathodoluminescence microscope
b) Transmission electron microscopy

:l !39rgf-dispersive X-ray spectroscopy
d) Field emission scannin[ electron micioscopy

20' The X-ray radiation most c.immorly ur.d is ttrai emitted by ....a) Iron b) Aluminum c) Copper d) Sulfur21" " " " " "'is a non-destructive analytical technique which provides detailedinformation about the intemal rattice of crysta,ine substances.
-r) polycrystalline X-ray Diffraction
b) Single-crystal X_rayDiffraction

:l Single-crystal gamma-ray Diffraction
d) polycrystalline gamma_ray Diffraction



22. Specific applications of single_crystal diffraction:a) Variations in crystallattice with cil;;;.b) Characterization of cation_anion coordination.c) New rninerar identification, crvstai;;i;;;;; *cl refinement.d) AII of them.
23. Filter fluorometers often employ.

?) a high__presru.. ."r"rry vapor Iampb) a low Viscosity *.r.ury Iiquia hrn|c) a low-pressure mercuryvapor lamp

)a d) a high Viscosity *.r"r,y Iiquid lairp
'"' ii"r,,lii","r e;:i!:fl,1,,1i##;'"#i:: 

""*:n;::r," 
technique used to identiry

a) Therma_l analyses tJchnique.
b) power Compensation.
c) Infrared sp-ectroscopic technique.d) Micro hardness technique.

25. Thermo gravimet.i. urutyri, t]. *ia.fy been used in ....a) testingoflamnle gulitv u2itray #Jr*r,. compoundsc) oxide mixturei ana gtass technoiogy ti"rj ii,r,.rn.26. Hafiness tesrs ur" 
"o*.o"nfy."Li.O ";i" &;;,rirg 1ir. ....strength of materials.a) Mechanical " 

b) Electrical 
--^"^';l 

Opti."i 
" " "u!rw,l 

d) Magnetic.,r.n".or.r;;"fi::f*is the ,.riuur. *nJ.ort ,o,,,iion amons the various methods of
a) Micro hardness
b) Heat FIux Dsc b) vickers hardness'

,' *;;Eilft 
Ii', 

J. i[,. ctri c consta#ii:#ff :Tf,.'l';lf# ::.
c) Greater than2 b) Smaller than 1

ze.rheii.r".iri. ross is a measure orthe .?;Hi::Tiiro,r;".a) energy b) pressure c) power d) Iight30. In the equation, d. = 4, tan6 is referred to as the
a) dielectric emisjion L\ J.:^, , . ^' .

c) dierectric absorptio, :]jixi:|Iii: 
renection.

"'#;r#i.*::l::: .is 
a phenomenon that takes ;,"* in the dierectric materiars in an

a) Electric field
c) Electric and Magnetic fierds d) N"r.b]ffagnetic 

Field
32' "' ...' provid".'ruruuui"'lnror.rtiolTpri'irrrsicar 

properties of materials andoffers applications in photo a.t..tion and radiation measurements.a) X_ray Diffraction
c) Nonlinear optics b) Photoconductivity

33' ph;o a"b';;ry;o, una hence photo .",0,",11j1;fl;J[?#:tily .r,i"r, or the rorowing
a) Band-to-band transitions
c) Both (a) and(b)

b) Impurity levels to band edge transitions.
d) None of all.



r

a) Photo conduction
c) Both (a) and (b)

35. In the experiment of photoconductivity,
surfaces are cleaned with..

34' " ' ' " " is the amount of current that flows through the material or device when noradiation is incident on it.

b) Dark curent
d) Another

the crystal sample can be well-polished and

a) Acetone b) Ethanol c) Cyclohexane d) Water,U. 

^;.:-.;,;:.-,.r,:i :iry1*"nt that determines the amount or typically the weight percentof an element in a compound.
a) Elemental Analysis b) powder X_ray diffraction
c) Thermal Analysis ajOifferential Thermal Analysis.

37' The vario EL III Elementar Analyzer allows fully automatic individual or simultaneousquantitative determination of carbon, Hydrog.n, urd.
a) Nitrogen b) oxygen c) Sulfur d) All of them38' Elemental Analysis always iefers to CHNX analysis the determination of the massfractions of carbon, hydrogen, nitrogen, and heteroatoms (X) . of a sample.a) halogens, oxygen b) halogens, sulfur.
c) halogens, argon a)nAolens, helium.39' X-rays occur in that portion of the electromagnetif spectrum between gamma-rays andthe ...

a) visible light b) ultraviolet rays.
c) infrared rays d) radio waves.

40' x-ray crystallography may be used to determine the material structure such as . . . . ...a) how the atoms pack together. b) what the interatomic distance.
c) what is the angle. d) all of them.

41. In the equation, tan 6:l/rrlRC , tan6 is referrei to as the
(a) dielectric emission b) dielectric reflection.
c) dielectric absorption d) dielectric loss.

42.In equation, D : €"8 , €",is called
a) the absolute permittivity b) The magnetic permeability.
c) relative permeability d) Other

43.In equation, D = €"8 , D is called the....
a) Permittivity b) Charge density
c) Electric field d) Magnetic field

44. rn the diffraction of X-rays, the path difference between two waves is . . . . . ..a) l=dsin? b)A_Zd.stnl
c) nl - dsi.nO d) nl _ Zd.sinT

45' In the diffraction of X-rays, the constructive inteiference between two waves isa) nA=x b)7=2x
c) n7=2x _ d)A:x

46. The equation of Bragg,s law is
a) n7: Zdstn? b) nl = Zd.
c) nl = Zxsin? d) nl = Zx

47' when the incident beam strikes a powdercu-pl., diffraction occurs in every possibleorientation of an angle equals to........
a)e DZE c) 30 d) 40



48. X-ray diffractometers consist of...a) X_ray tube.
b) X-ruy dete6or !J Sgnle holdern',.'.X,1'il?.,i,iffi::l;:.,ffiy;:.;gfl;fiXi,1f"fr. 

or variety ora) absorption
c) reflectiviiy b) transmission

50. Spectrofluoromlters need a ..... .urrurrorlrrS[::,n",,450 whigh-pressure Xenon u.. iu*p. and are often equipped with a 75-
a) Continuous
c) Both (a) and (b) b) Hesitating

d) None of all.

Part II (30 marks)

ffi
ij: |'x*l T;:ffii.'.:.?:;:t xiir;::T, *": ff 

ct i ons em b e dde d wi thi n a nano wire54 To*-l^r^ -r:54. Temptate-directed method..ii;; ;o"':l_' :o'ar 
cells

55. m-V nano wire s ; ;; ; j:"-1'.',t^ * .?.n" 
otropy of gro wth rate s

- integrat"J**t,ff1.fiH::::?"Hl,JJ"ti'g'"In i"onductor technorogies can be readiry
56' crvstarographic defects ril;;;;king faurts and twin pranes

i; 3li Ji:f ffi?,tilh::#."T: T,1" ffi :iil[,*. s or i d phases invor ver,
*,iliHx:ffi'i,'.-;ffi 

",;fl ,";#*;.*Jfl.,x1;,1'$iiJi*i#l,T:l'#."i,"J1,,"*"",<o Dr.,^--_

:: [!:::r'.:::ce 
spectromeil;Jffile-beam 

optics to compensare for power fluctuarions in

iti[*:t1:[:T#Ttr*;1ffi Hll:T:,f,l,",ifr ::ffi ffi *H.:*::l]l::,.rma,eriar62. In Diflc"o-t;-t L^ ^--62' rn D i fferenti ar,r,"'a3 3ryffi ;:: [ :ffif:;, :T ffi"*il.- 
.,1T,::T, ul*, "-'-" "',

:' ffill"il.'" 
= !!# "Ks'/mm 

(or)pasca, , o ,, the diagonar rength of the indentation

f ;ii3ff 5::il:ffi"[",H;;:.,#l;",:T]#iffi'.f 
:f ilTililffiil"ticresponseorso,ids66' The complete combustioni' gr#"r, 

^t eiiv."r;;, with speciar or expensive catarysts.

:l i#HHf,l]l1?i{[ lLll;:fl:Tr characteristic X-ray powder p,i,.,, ir,ich may be used

: ilJ:l,i13-x# lJ*r:lr, *;i::9r T., ror ihe identincation or unkno wn crystarine

:: i['fli'*m:l#"ff#f:'ffi1*:l#JJ'i:;trometer mainry due to the use orthe

l: |}tii,:i::'ffi:flil':ffi*k.l#Jo various sampres such as riquid, gas and sorid-71' Fluorometers use nr,"r" ," ."roi.i"xcitation and emission beam waverengths.

l"



72. Elemental Analysis is the measurement of the difference in temperature (AT) between

'-' ;ili;-ura u ,"ft'"nt", as heat is apnlied to the system' 
tters while Spectro

73. Fluorom"r"r' .,r-" 
-.iihlr 

interfer"nJ"'.li 
"rur"rpii", 

firters wh,e Spectrofluorometers are

' -' 
;;;"ily fitted with grating monochromators'

74. Photomultiplier tub-es u'" in common use as detectors'

;iBtSr#ffiJJtr**;i,ffin'l,1,*"*l*xch has two tvpes: Heat Frux rvpb and

,r.li:,ff:fl?'#:i1"il3"u",0 brings the charges of the moreeures of the dielectric into a

,r.f *il:"T:"Tttnfi ?H:*Itf"'il;';undcurrento*,*,1T.f ll1:ffiTornoise
79.lna nonlinear process, the oscillati:;;ilitons will eventually become a harmonic'

g0. Nonrinear opticar phenomena nri *ia" upplications ;" ,h" area of raser technology' laser

- -- 

"o-*,rrrication, 
*i dutu storage technology
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Final m. trDi tion ra icat
June.202l time: 3 hours

Answer the following Question:

A) Choose the right answer betweeq brackets:
l) Crystallographic planes with different atomic arrangement are existing in(polycrystalline solids - unit cell - space lattice)
2) The value of the packing factor of simple cubic must be (lower- higher - equal ) than that of the FCC- cubic system.
3)lfd-spacinghavethesameorderof magnitudeof latticeparameterthecrystallineplane is(010,01,110,101),
4) The diameter of cubic face must includes two atoms in (s. cubic - FCC - BCC).
5) The highest intensity of the X-ray beam is produced when the etectron jumping from (M + L- M -+ K- L + K) level.
6) A monochromatic X-ray beam used to study the crystal structure of (single crystal-poly crystalline-crystalline) material.
7) The wavelength of the linear X-ray spectrum depends on the (accelerating voltage - type of the target - both of them).

I) Space lattice represents an infinite arrangement of array points in one dimension
2) one can not prepare the perfect crystar due to surface effects.

3) For the 2d order reflections the wavelength of the incident X-ray beam must be equal the d- spacing.
4) Packing atoms through simple cubic required that each face includes only one atom.
5) A continuous X-ray beam used to study the crystal structure of poly crystalline material.

6) The linear X-ray spectrum is characterized by two different peaks with different intensities.
7) All the grains of the poly crystalline material having the same atomic arrangement.

8) The energy of the incident neutron beam must be equal the vibration energy at high temperature.

Answer only three Questions:

2' a) Prove that the Bragg's low for n-ortler reflections is expressed as: n), = 2d sinQ, explain in details the necessary

conditions required for applying this low.

b) A certain crystal reflect monochromatic X-rays strongly when the Bragg's angle of the 3d order is 510, satisfy the

Bragg's reflection for the l'1 and 2d order spectrum.

c) Explain the steps involved in producing the linear spectrum of the X-ray.

3. a) Find the dependence of the atomic radius on the lattice constant for the simple and BCC structures.

b) Illustrate with the eqns. that the lattice parameter of cubic system is related to d-spacing of the set parallel crystaltine

. planeshavingthesameMillerindices (hkl)as: o= d(h2 +k2 +!,2 )"',Apply thiseqn.tofindthed-spacingratio

for (010 )-crystalline plane of the BCC and FCC cubic system.

c) Aluminum has FCC structure with the atomic radius 1.43 A0, lf energetic X-ray beam of 7.38 KeV incident on (100)

plane, calculate the Bragg's angle considering thels order reflection (h = 6.62x10-3aJ.sec).

A'

after nuttins a chec

e Ulilt iJ.ult rp 4,ri1 itl*,)r,J



4. a) prove that the quantity: f I - {!#} J'/' represeHts the modification of Bragg's low for the higher

of X-ray beam , where p is the rbfractive index of the crystal'

b) Show with the eqn. a theoretical method used for identification of the crystallographic planes' If the Miller

indices satisfy that: h2 + k2 + {.2 = 14,1, and 22 determine the different available crystelline planes'

c) Explain by the eqp. the necessary conditions for studying the crystal structure by neutron diffraction'

5. a) Explain an experimental method used to study the crystal structure by applying the XRD data'

b) X-ray beam with energy 2,7 KeY incident on BCC crystal with angle 300 , determine the crystalline plane

reflected the ls the order spectrum (given: atomic radius of 0.2 nm, and h = 6.62x10-27erg'sec)

c) Write short notes about: (i) Braggs reflections, (ii) diatomic crystal structure, and (iii) X-ray absorption'

i5*Y1 'rerr1

,ir.hL gi.tt r.re .r.1................... d$ilt, C\1't"5
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Second Term Final Ev,am 202012021

Electro magnetic Theory & Electro dynamics (Rhf 3 12),

Section A, (Final Term Exam), Identify the choice that best completes the

statement or answers the question, [50 marks]

1) When a particle of charge q andmass m errterc into a uniform magnetic field B moving with

a velocity v perpendicular to the direction for the field it describes a circular path of radius

a) R:qB/mV

c) R:qmV/B

2) Given thatf(x,y,z) : sin(xyz) what is del/?

a) xz sin (xyz) i* xz sin (xyz) j * xz sin (xyz) k

b) *y cos (xyz) i + yz cos (xyz) j + xz cos (xyz) k

c) yz cos (xyz) i * xz cos (xyz) i + xy cos (xyz) k

d) y, cos (xyz) i * xz sin (xyz) j + xz cos (xyz) k

3) Given thatf(x,y,z) : xyz * xy * z what is del/?

a) (yz + y) i+ (xy + 1) i* {xz + y) k

c) (xy + z) i* xyzj +xy k

a) cosx*cosy*cosz

c) sinx * siny * sinz

b) R:mV/qB

d) R:qmB/V

b) (y, + y) i+ (xy + 1) t+ (xz + y) k

d) (y, + y) i+ (xz + x) i+ (xy + 1) k

b) cosx*siny*sinz
d) sinx*cosy*cosz

4) What is the divergence ofthe vector field F where F : sin x i * sin y i + sin z lr'l

5) What is the divergence of the vector field F where F: xy i+ zk?

a) x* I b) y+ I c) z* l d)x+y+z



6) The electric field intensity at a point situated 4 metres from a poin charge is 200 N/C'

If the distance is reduced to 2 meters, the field intensity will be

a) 400 N/C b) 600 N/C c) -800 N/C d) 1200 N/c

7) The force between two charges is 120 N. If the distance between the charges is doubled,

the force will be

a) 60N b) 30N c) 40N d) 15N

8) What is the divergence of the vector field F where F : xyz i* xyz i + xyzk?

a) yz*xz*xy b) xyz+xy+x c) xyz+yz*z d) infi'nity

9) What is the curl of the vector field F where F : xi + yzi ?

a) -xi b) -vi c) -xj d) -vi

10) what is the curl of the vector field F where F : yz i+ xy i + xzk?

11) What is the curl of the vector field F where F : x i+ xyz i + zk?

a) -xz i+ xY i b) -xz i* yzk c) -xy i+ yzk d) -xy i+ yzk

12) Which of the following theorem use the curl operation?

a) (x+y)i+6+z)k
c) (y-4i+0-z)k

a) Green's theorem

c) Stoke's theorem

13) Find the curl of A: (y cos ax)i+ (y + d)k

a) 2i-e'i-cos axk

c) 2i-C i+ cos axk

b) 6-ili+(x-z)k
d) (x+z)i+(x+z)k

b) Gauss Divergence theorem

d) Maxwell equation

b) i-d i-cos oxk

d) i-di+cosaxk

b) No
d) Potential is not defined

14) Given the potentialV: 25 sing, in free space, determine whether Zsatisfies Laplace's

equation

a) Yes

c) Data sufficient

15) Find the Laplace equation value of the following potential field v -- f - f + *
c)4a)0 b)2 d)6



16) Calculate the Green's value for the firnctions F : I and G: x2 for the region x : 1

y:2 from origrn.

a)0 b) -2 d)/

17) Find the Laplace equation value of the following potential field

V:pcostP*z

c)2

c)2

c)4

c) -1

a)0

18) The Laplace equation value of the following potential Y 4f -y' + *
d)6

b)1

b)2

b)0

d)3

a)a
19) Find the electric field intensity of two charges 2C and -1C sepatated by a distance lm in

air.

a) t8 X t1s N/C b) g X 10e N/C c) 36 X 10e N/C d) -18 X tre N/C

20) Which of the following theorem convert line integral to surface integral?

a) Gauss divergence and Stoke's theorem b) Stoke's theorem only

c) Green' s theorem only d) Stoke's and Green's theorem

21) The electric field intensity of trvo charges 2c and-/c separated by a distance lm tn air'

a) 18 X ltr N/C

c) 36 X 10e N/c

22) The stoke's theorem uses which of the following operation?

a) Divergence b) Curl

23) The electric field intensity is defined as

a) Force per unit eharge

c) Gradient d) Laplacian,

b) Force on a test charge

c) Force per unit charge on a test charge d) Product of force and charge

24) Thedivergence theorem value for the function given by (e', sin x, y2)

d)2

b) 9 x loe N/c

d) -18 X lff N/C

a)l
25) The force on a charge 2C ina field lV/m

c) d)a) 0N b) tN 2N 3N



26) Find the Gauss value for a position vector in Cartesian system from the origin to one

in three dimensions

d)1

27) Apoint charge 2nC is located at origin. what is the potential at (1,0,0)?

a)0

a
a) ls

b)3 c) -3

c) 16a) 12 b) 14

28) Find the angle at which the potential due a dipole is measured, when the distance from

one charge is 12cm and that due to other is 1lcm, separated to each other by a distance of

2cm.

d) 18

a) f,: - Grad(Iz)

c) II-- Grad(V*)

a) 6.9 x 10-6 C/mj

c) 2.5 x 1A-4 C/m3

a) 5.3 x 10-s c/m2

c) 6.j x IT-s C/m2

c) 45o

b) B--Grad(D)

d) D--Grad(A)

b) 6.9 x 10-6 c/m2

d) 7.6 x t0-4 c/m3

b) 8.5 x 10-4 c/mi

d) 5.0 x tT-i c/mi

b) 30 d) 60"'

29) Apoint charge 0.4 nc is located at (2, 3, 3). Find the potential differences between

(2, 3, j)m and ('2, 3, 3)m due to the charge

b) 2.6 c) 2.7 d) 2.8

") 2.5

30) In a magnetic field of 2.50 x 103 T,if magytetic force is equal to proton's weight, then

the proton moves with the sPeed of

a)4.09x1tsm/s b) 9 x 10-2 m/s c) 5.4xlt2 m/s d) 1'4x10'2m/s

31) If I H.dL : 0, then which statement will be true?

32) Atotal charge of 6.3x10-8 c is distributed uniformly throughout a 2.7 cmradius sphere'

The volume charge densitY is:

33) A cylinder has a radius of 2.1cm and a length of 8.8 cm. Total charge 6' 1 x 10-7 c is

distributed uniformly throughout. The volume charge density is:

4



34) Find the potential due the dipole when the angle subtended by the two charges at the

P is perpendicular.

a) 0 b) UnrtY c) co d) -@

35) A point particle with charge q is at the center of a'Gaussian strrface in the form of a

cube. The electric flux through any one face of the cube is:

a) q/eo b) q/4neo c) q/3xeo d) q/6eo

36)4 particle with a charge of 5.5x10-8c is 3.5 cm fuom a particle with

_2,3x10-,CThepotentialenergyofthistwo-particlesystem,relativeto

energy at infinite seParation, is:

a) 3.2 x 10-4 J

c) 9.3 x 10-3 J

a charge of

the potential

b)

d)

-3.2 x 10-4 J

-9.3 x 10-3 J

37) rf 500J of work are required to carry a charged particle between two points wittr a

potential difference of 4\v,the magnitude of the charge on the particle is:

a)0.040C b) Lz.sc c) 20C d) 2o0c

38) A particle with mass m and charge -q is projected with speed v,

into the region between two parallel plates as shown' The potentia|

difference between the two plates is v andtheir separation is d' The

change in kinetic energy of the particle as it traverses this region is:

d) 6qv/m,2
a) -qV/d b) 2qv/mo2 c) qv

39) An electric dipole consists of a particle with a charge of +6 xt0-6c at the origin and a

particle with a charge of -6 x 10-6c on the x axis atx : 3x 10-im. Its dipole moment is:

a.) 1.8 x 10-s C'm, in the positive x direction

b.) /.S x l0-8 C'm, in the negative x direction

c.) 0 because the net charge is 0

d.) 1.S x 10-s C'm, in the positive y direction

40) The potential due to the dipole on the midpoint of the two charges will be

ffi" -{ 
-l 

I"
l-+f1 

[--J

a)0 b) Untty c)@ d) -*



41) Two protons are about 10-10 m apart. Their relative motion is chiefly determined by:

42) Anelectron is launched with verocity v in a uniform magnetic field B. The angle 0

between v and B is between 0 and 90.As a resulq the electron follows a helix, its velocity

vector v returning to its initial value in a time interval of:

a) gravitational forces

c) nuclear forces

a) Coulomb/metre3

c) Coulomb/metre

b) electrical forces

d) magnetrc torces

b) 2nnv/eB

d) 2rrnv cos 0/eB

b) Coulomb/met1e2

d) Coulomb2/metre

a) 2nrn/eB

c) 2mnv sin 0/eB

43) The potential due to a dipole at a point P from it is the

a) Sum of Potentials at the charges

b) Difference of potentials at the charges

c) Multiplication of potentials at the charges

d) Ratio of potentials at the charges

44) The units of volume charge density are

45) An electron enters a region of uniform perpendicular E and B fields' It is observed that

the velocity v of the electron is unaffected. A possible explanation is:

a) v is parallel to E and has magnitude EIB

b) v is parallel to B

c) v is perpendicular to both E and B and has magnitude BIE

d) v is perpendicular to both E and B and has magnitude EIB

46) An ion with a charge of +i.2x10-ls c is in a region where a uniform electric field of

5 xlya V/m is perpendicular to a uniform magnetic field of a.87. If its acceleration is zero

then its speed must be:

a) 0 b) 1.6 x lff m/s c) 4'0 x lU m/s d) 6.3 x lU m/s



47) Calculate the distance between two charges of 4C forming a dipole, with a di

moment of 6 units.

a) I b) t.s c)2
48) Electrons (mass m, charge -e) arc accelerated from rest through a potential difference V

and are then deflected by a magnetic field B that is perpendicular to their velocity. The

radius of the resulting electron trajectory is:

\ Blzev /m
g Blzmv /e

49) Gausso law for magnetism tells us that:

a) the net charge i, ary given volume

b) the line integral of a magnetic field around any closed loop must vanish

c) the magnetic field of a current element

d) magnetic monopoles do not exist

50) Calculate the dipole moment of a dipole with equal charges 2C and -2C separated by a

distance of 2cm.

a) o.o2 b) o.o4 c) 0.06

[50 marksl

Section BL ldentify the choice thatbest completes the statement or answers the

quesfion,

51) If V is an operator, then V7 means:

a) Gradient of a Scalar field

c) Divergence of a Vector field

52) Which of the following is a vector quantity?

a) Relative permeability

c) Flux density

53) The curl of F(x,y,z) = 3x2T + 221- xk is

a)-2r+1 b)x+Z

d) 2.s

d) 0.08

b) Curl of a vector field

d) None of these

b) Magnetic field intensity

d) Magnetic potential

a) (rlZeV /m) /B
c) (rlZmV le ) / B

il
I
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Section B, (Midternr Exam, OraI Exam & Semester Activities),

c)xly d) None of these
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54) The divergence of the vector y t + zi + xE

a)0 .b)-l c)2 d)3

55) Select the divergence of F (x,y) =;'+ (2x - 3y)I'

l,D4+z
.1 xc);- F

56) The mathematical perception of the gradient is said to be

a) Tangent b) Chord c) Slope

57) Divergence of gradient of a vector function is equivalent to

d) Noqe of these
a)r-3,y

53) In electromagnetic waves, the electric field will be perpendicular to which of the

following?

a) Laplacian oPeration

c) Double gradient oPeration

a) Magnetic field intensitY

c) Both H and wave direction

50) Find the curl of A: (y cos a>r) i + (y + ex) ft

a) 2i - e*/ - cos ax /r

c) 2i- e',1 + cos ax k

61) Find the curl of A : Yz i + 4xY i + Y k

a)xi+i + (4Y -z)k
c)i+i+(4Y-z)k

a) Directional couPler

c) Isolator and Terminator

d) Arc

b) Curl operation

d) Null vector

b) Wave proPagatton

d) It propagates indePendentlY

b) Magic Tee

d) Waveguides

59) Find the curl of the vector and state its nature at (1,1,-0'2) F : 30 i + }xy i + 5x* k

a;rl+.ot u;rl+.oz c;^/+.0: a;r/+.0+

b)r-e*/-cosaxft
d) i - e*,/ + cos ax /s

b) xi + yi + (z- 4Y)k

d)i+yj+(4Y-z)k

62) Curl cannot be employed in which one of the following?

63) Findthe value of divergence theorem for A:xy2 i + y3 i+t''k for a cuboid givenby

0<x<1,0<Y<1 and 0<z<1.

8

a)1 b) 4t3 c) 513 d)2



64) The ultimate result of the divergence theorem evaluates which one of the following?

") Field intensity b) Field density c) Potential d) Charge and flux

65) Findthevalueof divergencetheoremforthefield D:Zxy i+x2j fortherectangular

parallelepiped given by x: 0 and 1, Y: 0 and 2, z:0 and 3'

a) 10 b) t2 c) 14 d) 16

66) Calculate the electric field intensity of a line charge of length 2mand potential 24Y.

c) 0.083 d) t2.67a) 24

67) Calculate potential of a metal plate of charge 28C and capacitance 12 mF.

a) 3.33 kV b) 2.33 kV c) 3.33 MV d) 2.33 MV

68) The divergence theorern converts

a ) Line to surface integral

c) Volume to line integral

69) Find the charged enclosed by a sphere of charge density p and radius a'

a) p @n*) b) p(4na3l3) c) p(2n*) . d) p(2na3l3)

70) If a function is said to be harmonic, then

a) Curl(Grad V) : 0 b) Div (Curl V) : 0

c) Div(Grad V) : 0 d) Grad(Curl V) : 0

71) The Laplacian operator cannot be used in which one the following?

b) 12

a. Two dimensional heat equation

c. Poisson equation

b) Surface to volume integral

d) Surface to line integral

b. Two dimensional wave equation

d. Maxwell equation

72) When a potential satisfies Laplace equation, then it is said to be

a) Solenoidal b) Divergent c) Lamellar d) Harmonic

73) Find the value of Stoke's theorem for y i + zi * x k.

9

a. i+i b. j+k c. i+j+k d. -i-i-k



74) The magnitude of the conduction current density for a magnetic field intensity of a v

y\+ zj + xk will be

a) r.4t4 b) 1'732

75)TheStoke,stheoremcanbeusedtofindwhichofthefollowing?

a) Area enclosed by a function in the given region

b) Volume enclosed by a function inthe given region

c) Linear distance

d) Curl of the function

76) Differential form of Gauss's law in magneto statics is

a)divB=p/eo. b)divB=o

c) div B : -dB/dt d) div B : PJ

ll)iMragrretic field can be produced by

a) Conduction current

d) 0.94 T

c) -1.414

b) DisPlacement current

d) It is Produced naturallY

d) -1.732

c) Both a) and b)g'' -DUUU q) *"* "''t 
' t -'t:^1^:- ^o.^onr{ic' agnetic fie'disT '27

78)Ifthevelocityofachargedparticleinperpendicularelectricandm r--^ ^f *o-r..+ic. fiel{

106m/s and the Electric field is 6 x 106 N/c, what should be the value of magnetic

for velocitY sector?

a) A.4s T b) 0'78 T c) 0'8i T

79)WhichofthefollowinglawsdonotformaMaxwellequation?

a) Planckos law b) Gauss's Law

c) FaradaY's law d) AmPere's Law

g0) Find the Maxwe[ first law varue for the electric field intensity is given by A sin wt az

a)0 b)1 c)-1 d) A

Section 82, Read the statements carefurly and identify whether they arc tn'a

fatse.

81) The divergence concept can be itlustrated using Pascal',s law' state' Trueffalse'

a) True b) False



86)

87)

82) Curl is defined as the'angular velocity atevery point of the vector field. State

True/False.

a) True b) False

83) Ifpotential Y : 201(*+ y'). The electric field intensity for V is 40(x i + y j)/(x2 + t')'.

State True/False.

a) True b) False

84) Gradient of a function is a constant. State True/False.

a) True b) False

85) The divergence of a vector is a scalar. State True/False.

a) True b) False

Electromagnetic waves are longitudinal in nature. State True/False.

a) True b) False

The given equation satisfies the Laplace equation. V : x2 + f - 22.

a) True b) False

88) Gauss law for electric field uses surface integral. State TruelFalse

a) True b) False

89) Coulomb's law can be derived from Gauss law. State True/ False

a) True b) False

90) The fundamental theorem for divergences states that: {D'm = IV 'Da,
S vol

a) True b) False

91) The/tuxofE through asurfacesrs : Qn = Is E.da

a) True b) False

92) The Lorentz force law is F = QIE + (O x F)l

a) True b) False

93) The principle of superposition states that the interaction between any two charges is

completely unaffected by the presence of others

a) True

LI

b) False



94) An elecfomagnet can prcduce very strong magnetic force as compiled to permanent magnet'

b) Falsea) True

95) The/twof E through a surface s is a measrre of the "numbe,r of fierd linei'passing

through S.

a) True b) False

g6) The entire theory of electromagnetic waves is contained in Maxwell',s equations'

a) True b) False

97) Magnetic freld has magnitude as well as direction'

a) True

98) Magnetic Po1es exist in Pairs'

a) True

a) True

99) Magnetic field increases as we go away from a magnet'

a) True b) False

100) Magnetic lines of force always cross each other'

b) False

b) False

b) False

End of Exam....Best Wishes'

L2


