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iA clrarge distribution with spherical symmetry has crensity I p, = {(0
Determine the electric intensity E and potential electric v everyrvhere ?

Q,^il Determine electric flux D at ( 4 , 0,3) if there is a point charge ( -5 zr )mC at ( 4,0,0) and a

charge ( 3z ) ,rcim along the y-axis, then find the electrical intensify ?

Q3ii rrre point charges ( -l nc) , (4 nc),and (3 nc) are rocated at (0,0,0) , (0,0-,1) , ancr (1,0,0),

respectively find thc energy in the iystem?

Let a vector field A = Ax a, * Ara, * A, a, ,thatisV.VxA=0??

S y 
= 

t on the Z=0 ,plane has
Q4ll The finite sheet 0(r (1, 0 a charge density :

x7, (xz + yz + zs)3/2 nc/rn2 , lind :

The total charge on the sheet ?

'fhe electric field at ( 0 ,.0 ,.5 )?

The force experienced b),a (-1 mC) charge Iocatecl at ( 0 , 0 , 5 X ( 10'inar.l<)

If vectorfield F = Zpzao* 3zsing a* - 4 pcosgaz, verify stokes,s theorem forthe

opensurfacedefinedbT, /=1,0( p<Z , 0< qa;?

Q6 /l Ansrver only onc br.anch:

1- Letavcctorfield A = Axar* Ara, * Ara- th:rtis V.V x A _ 0?2- Shorv that (ire vector.fickls

zpi
R , 0sr(R

r)R

(10 marl<)

Ps:

1-

2-

J-

Qs/l

A - e: sinq qp + plcosq a* + pz a,

Are perpendicurar * -fl;fi:';W;{,:;", a* -.pz a',

- -- --.;. '5r+\-ci].r..,
,-"':',,rt';,*,Jft'l'"*t.

,"',," p g$,to of4ltblitt o you
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0f llffi oosertbiiettatS*,eiifdiiiirrUfOitblWinffi iffi i',-",:{ffi ;fi 6 ffi,69
t) ffre masses of a proton urra neutron are nearly Jqual, and the mass of each is about

times arc'greaterthanelectron. (a) 1a90 
- 

(b) 1480 (c) 18a0 (d) 1940

Zy ff tt e cfrarge is distribution over a surface, we define the surface charge density

(a) I (b) o (c) P (d) s

3) The flux has a maximum value *h.t the surface is -- 
to the field'

(a) opposite (b) equal (c) parallel (d) perpendicular

al if tfri electric field iines associated with a positive charge +2qand a negative charge':q

in this case, the number of lines leaving is the number of tine terminating.

(a) half of (b) equal to (c) twice of (d) triple of
sy irtne voltage to a ijrrt bulb is 120 Vrand the resistance of the filament is 240 f), how

much cument does the bulb use? (a) 0.5 A (b) 2 A (c) 360 A (d) 28800 A

6) Determine the electric flux for a Gaussian surface that contains 100 million electrons.-'(rrigg 
N mrTc (b) 18 N mzlC (c) 1.08 N mzlC (d) 1.8 N m-'zlc

Z) iind the eieciric field ai a distance 1cm fiom a positive p9Tl..l?rge of magrutude q =
--: 1s.ro 6. (a) 90 N/C (b)'e00 N/C - -(c1:'9000 N/C' (d) 90000 N/C

t1 One gram-mole of monat.gmic hydr',ic hydrogen consists of 6,A2x1023 particles and that it mass

is t.ObSgm, lhe mass of proions and neutrons are equal.

Z) A Uoay"huring not .quut ardourits of positiv. und negative charges (i.el non zero net

charge) is called electrically neutral.

3) The force on a negative test charge iq in the same direction as the electric field at the

_ point.
4) 1.ne flux is positive if more lines are leaving than entering the surface.

Si fne electriC potential V is positive or negative depend on the sign of the distance r.

Oi 1.ne Gaussian surface should have the same symmetry as that of the charge distribution

Zi nor resistances connected in parallel, the Voltage in each branch is the same as the supply

vo1tagethereforethemorebuIbsaddedthedimmereachoneis.

b// An infinitely long line of charge carries 0.4 C along each meter of length. Find the E-

fie.ld 0 3 nr frorn the line of charse. '

& Scientific
Al-Muthanna

Department of PhYsics r-.r-'il j_:. _.r-'.

a// Coulomb's law for two point charges. A point charge, ql :2 pC is placed 0.5[r fi'om

another point charge qZ: -5pC. Calculatg the magnitude and direction of the forie on each
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el / A steady beanr of particles rvith energy E > l/, is incideni on a potential step of height tr/, ' The rvave functions in the

trvo regions are given bY

V,G) J A, exP(ik ,x) + B' exP( -ilr,'r)

Vrlr) = A=exq(ilt.x)+ B. exP(-rk,x)
5 *r,^ rnnanrinn orrrr rrq.crrrission coefficients. (15 IVIarks)ll E = I (,, evaluate the reflection and tralrsnrission coefficients'
3

Q2 t Evnluate the normalization factor D of the follorving rvave functiol , VQ) = 7#
(10 Mark)

Q3.Provethat exp(ip'alh)iexp(-ip,altt)=i-a ; rvhere v(x't)=Aexpi(p'x-Et)lh
(10 Mark)

QJ / Ansit cr olt tlte follorl ittg:
l. Obtain t5e .n..gy Eigen r,:llue for ptrrticle in a box describing by the rvave I'unctiolt

4nx
VG)=lcos-'

a

2' If tlre lvave function is writt en as v/(x't) - 1"i{kr-wt ) 
' 
evaluate < E > ' (15 Marks)

1. The full Schrtidinger equation in compact form is I HV = if'+'0x
Z, The time-independent Schrddinger equation is obtained from the full Schr0dinger equation by

separation of the x and y variables'

3. The rvave function of a particle in a box is given by: V@) = Asin(kx)+ Bcos(/rx)

4.Schriidinger lvave equation can be derivecl frem "Principles of Quantum Mechanics".

5. Thc three-dimensional time-inclependent Schrddinger equation of a pafticle moving in a cubic box is

, Y'V * lc:y = g.
(10 Marks)

Asst. Prof.Dr. Murvafaq Fadhil

rtl

\

Pro\dey K. Mohahad
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a) f(x)

(ii)Find

Then

(i) Find the Domain and Range of the given functibns : [ L5 Marks]

)b) f(x)= *r'-lo

follorving function: f:lz,crc)- [0, co); f(x):xz - 4x + 4 ,the inverse of the

Sketch its.

(iii)Given thatf (x) = (5 - a)xz + (b+ 2)x- 3 isaconstantfunction.Find a&b.

Q2: (i) Let f :R + R such that f(x) is continuous for all real values of x

(zax+4 if x>3
f (x)={ x-5 if x-3 . Find thevalueof a andb.

Irx+ a if x<3

(ii) Calculate the given limits : [choose 2 only]

1i- ("*"). ; lim { ; liru xz cos ! . ll0 Marksl
i-0 sinZx ' x--+a xs ' x-+0 x

Q3: (i) If sinh * = -i. Calculate the other five hyperbolic functions.

(ii) Let f (x) - xz,Find two function g(x) suchthat

(f ' g)(x) - f(s(*)) = x2 - Lox * 25 .

(iii) Let I : cotx. Find D1 , R1 ;thenskect its.

[ 15 Marks]

Q4: Find fi tthe following :

(i) xzy-sin-l x+coslx; (ii) y=xz cos'1(1 - x) +cosh(rz) ;

[ 10 Marks]

(iii) y= (sinr)1-+ e" + 5 . :(iv) xzcosy*Tyzx=7.

M'
ist prof. Mousa M. Krady

Head oraeoartffiisiW
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? l Jil:! 2ui

3i ff1,.J,il,-.,,Tffiffdil[ii*" primitive unit cerr and non - primitive unit cer? 
1; il::B(b): Determine the type of unit cells and their properties'

e2. (a): Find the angle betrveen any trvo adjacent eclges of the rhombohedral primitive'cell of the

F-ace- centet'ed cubic(FCC) lattice. (5 Marks)

(b): slrol, thnt the reciprocal lattice vector G(hkl)is normal to cr1'stal plane (hkl) ' (s Marks)

Q3. (a): Write diffraction condition in reciprocal lattice, and prove it is.just the Bragg diffraction

low' (5 Marks):

(b): prove that the equation of motion (clispersion relation) in cliatomic linear series is reduced to

propagation relation of an elastic sound wave travel in continuous media, at the value of the wave

vector (k) is very small.

Q4:- I31,using the general reciltrocal lattice vector G(hkl),clrive a rclationship behveen d lrpy at'tr)

direct primitive translation vectors of the (BCC) lattice. (10 Marks)

Q5. (a): Find the phase velocity- anil the group velocity at very small and large values of the wave

vector (k) for monatomic linear sdries (8 Marks)

(b): X-ray radiation is incident in fhe cubic crystal lattice plan(242), if the distance between two

adjacent parallel planes dltt = 3 x 10 -10 *, and the energy of the incident radiation is 4OKeV ,

fincl the angle of the second order scattering. (4Marks)

(5 Marks)

Q6: from sturlying the clispersion relation of diatomic linear series Answer the following questions

(8 Marks)

We get curve with two branches, what are ttrese t no branches?

What we called the region that separate these two branches?

The width of the region that separate these two branches depends on what?

When these two branches are contact?

1-

,|

3-

4-

Best of luck

loof rr rpr

Not: l.t :6.626 x 1O-34-/.sec , tev :r.6o22"to 
1+
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(i) Find the Domain and Range of the given functions : [ 15 Marks]

a) f(x) -.lWiR, b) f(x): h
(ii)Find the inverse of the following function: f: [2, my - [0, oo); f(x)= xz - 4x * 4 ,

Then Sketch its.

(iii) Given that f(x)- (5 - a)xz+ (b + 2)x- 3 is a constant function. Find a & b.

Q2: (i) Let f : R + R such that f(x) is continuous for all real values of x

(zax+4 i.f x>3
f(x)={ x-S if x-3 . Find thevalueof a andb.

(fr+aif x1Z

(ii) Calculate the given limit! : [choose 2 only]

'ix *@ ' Ill*5 ; lg5 x'cos!. [15 Marks]

Q3: (i) If sinh * - +, calcurate the other five hyperbolic functions.

(ii) Let f (x) - x2.Find two function g(x) suchthat

(f ' s)(x) - f(s(*)) : xz - tox * zs,

[ 15 Marl<s]

(iii) Let ! = cotx. Find D f ,, Rf ;then skect its.

Q4: Find I
dx

of the following : [choose 3 only] [ 15 Marks]

(i) xzy - sin-1 x * cos Zx ; (ii) y:xz cos-1 (L - x) +cosh(xz) ;

1':'). y= 91R6\ v) x'c,sy * zyzx = 7. rtT -
^.[Y,1[!F]-6iffi,r" Heador**ffip
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(a+-l: 10 )
.;1 L& Weizcher formula t'-xl-r il:Ll fat lHeUl''€Jl ;Ji;l-,l +L,S '.'.'-1 \2cr

6!-1 LriiL" g.,r, 1.65* j:,- ,r A-.i- a."Ll t-; i0l(ll,'.Sr.-r Sl+Yl l+-:- \*\S L^11 ,iJl+ -lr,: \lg*
! x,i, = 3.'771 ;:r^ll.j.ill eL-;\S3j ri.ri\-Jla"i'Yl

f,B e,Lf,F , t3Ca :++tUl 4i_e.,}] .Jit^,Jl_r rf :lil ,-;Jl $= f :dt ; "iill e fj^il lrii3 \4cl

\_l!l 63ill rl.r\.:s.lrc \5cl

:r.6;*,Q Lq U.. till citilll 'Xl \6cr

,-.,1;lri.l,1Y1 l-l .....,.,...,.+ iU-]l .1

'1 , Jltq .t-r$l \-l Ji^lI .J. ........... Jrt i ,"r^Jdl .2

.,ri ;;,[ffi;ilff::flffi5;;s,s, ,j,If i
....... *-cr., 4*1^e ,js \-\S a-,jl e F ct,l;rl-lj-l*-l rJJirsll r\-il rig .5

Note: N,t = 6.022x 10" cttomirnol , e = 4.8x l0-''ri,tr.l, R,, =1,2F
M ,, = i '008665 Lt, M ,, = I '007286 Lt,M,, = 0'0005486 u

(a+;l 10 )

(a+l 10 )

(a+rr l0)

(L:r 10)

&,r 6 T.t,

0.6 19 34lA'n
.1

J

->
*n- '-

cbl! s.-q;

4+Ul : iLyJl
1 !::Jl PlSl : irL--.ll

d:\rel.-,3 : ,"' iJl
Z Z l1/z-,r: 6;ult

; t j;jri 2llr

' '., ' ri-P'3!'J1 A-;E
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I Q l: l1l q0'li
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.. Note: Answer onlyfive questions(

Q I: Iixplain the concept of surface tensiorr (7 Mark)

Q2: Placing oil above water irl a

side. as in the li_eure belou,. Find

the left tube. u,ltat is its velocity,

and the densitl, o['the oil is po =
PY"------Par,r,

lJ-shaped tube leads to ihe displacement o1.air 1o the other

the lreight of the air colu,rn. h. and il'the air passes over

krrorving tlrat the density of the air is po - 1,.29 kg /m3
750 kg /nf ?

(7 Marh)

Q3: Deri'e a mathe*atical expressio, lbr the Na'ier and stokes ecluatiorl (7 Mark)

Q4: I1' the velociry of
(physical)? Explain rhar

an incornpressible llLrid isil _ Zxyt - xzyi ts this flou, rcai

(7 Mark)

Q5: Derive a mathematical expressio, for Ber.oulli's equatio, (7 Marh)

Assist. Prol'.Dr. i\{urvt{irq Itad(. L
I{ead of Departrnen t
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Q6: A flLrid o1'viscosiry (ry) and derisiry (p) flow-s berrveen

betr.r,een thenr (2h) under the influence of gravity, downrvarcl.

by the'elocit1, (u, : vr(x)). Use the Na,ier-Stol<es ecluatiorr

tvvo parallel plates, the distance

I l'thc fluid is entircly detemrined

tc i-rnd this velociry? (7 lvlark)

Assisl. Prof.Dr. NIun,alaq t.-ad\ .(
I{ead ofl)epartnrenta r.l Iarvi.
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:; :{" [',il'li'" :3i,:x,, ", Subject: English t ungurffi
Stage: Fourtir Staye
Date: / /2023
Tirne: 3 hours

(Final Exam for tI
__ rorlrdris 

t s em es rer) f, I JL," :fli f 
^Ljr

(12 marks)
carefull;,onA

r l-

)_

3-

4-

(rz marks)
Peop'e have arwavs been invorvel?11;:,:;H:x:frf 

i#,11r. .o,n,ourion or technorory to the
nodern rvorrd is undeniabre. rt is obvious ,r", ,n.ir"rl;;;::Jeropmenr 

has been jn co
ff T:.,, .:::il JffiT ;ff ,,r;:Tr;:ff:,;::Ti.Til .- b e c, ea r rv 0." 0,.,. Iffi ;;:;
others' Although sonre roors orco,ve:sarion;;:;;:':,":: l'l:'* 

more opportunities to communicate wirh
the Intemet and honie-terephones rvil be *r.no 

mobile phones and iaptops will keep rheir popurarity in daily rife,
one obvious siinirariry in cornmunic#;:iff;;Tj:

Todav thev are very popurar and widery ur.o o"*,,"":i_:::']1:' 
the popularirv of mobite-phones and raptops.

using them in dairy rife as they wiil be "r*r* ,,T;;:H:::;"i::Ti , 
'1, 

n t,,,, peopre wir stirr be

,;iiT*::;:T;H*:ffIjffi*',,,",n J;;il.- *,, l. ;iT.I, ;';;;T"ff i;

*,.,,,, 
ot.l; 

;:ff1*Jiffi:ffi1$_i:T:Hffi*{ln" .,: ;,,,".0 use .f ,he
Internet. Even though it is used *o.io*'-'"' 

urrrtrrence m conmunication will be the advanced use of the
considerabry. o". .-*r0,., ; ;; 

"rJ-dwide 

norv' technological changes wiil make rhe Lnternet deverop
planets by vinuar ..u,ln'o't' 

it rvill enable people to go on auy-oip, 
". nou"r"rr," ,","r-lr'r,aces even ro other

and cheaper, srudenrs 

Iry' Today the lnternet is still popular in educatic

and shrdents a, over rr*,,,, 
*., nrore benefiI from the Internet in crass 

rn. However, as it is going Io be much faster

The second ,,r't 
*'ot'o by video-conferencing. envrorunent and com,unicate with teachers

rrr ey are m o s rry,,. o, 
"'n. ".' 

.ffiff;_ ::ffi :;# _,1 l,,,iT;:,ffiT: ffi:1,:T::[ :]] 
" 
#?;ffi [1::'f 

,.ll';:'::j:['tr;,'L''fouses 
using rheir home terephones As an exampre, a businessman

u'ithoul having ro go to his office. 
:als with other cotnpanies using his audio-visuar home rerephone

To summarize, it seems thar communication in 2050 will bephones and laptops. Unrike rhis, rhere wlr be;;;":,:::l: 
wtll b: similar to that of today in terms of mobi.re

thanks to developing tecrurorogy. To me, *nemarkable 

differences in the use of the Internet ,ra ror" terephones
depending on,."trnolg, is inevitabre. 

ile mankind keeps improving himseld crranges in communication
Paraphrase the foliowing sentence

lffI"TJ:'ilil,i';"'icteo 
ttrai there rvirr be a rot of ner' in'enrions in 2050 and r

_e",,u"irrr"'.;;;;,;;t" 
rlore opportunities to communi.ri"'r"i,o others.,, with the help of

Fino the cor;##i,:: 1d!o'contracting expressions. -tn orners"'

rrind the ;;il;ffi|oY:,lti this passage 
-,s.***rc*-.-o-flts from this Passage (*Assistpror.t?]iri;haA.Hussein 

^-_M- Instructor Assist. Prof. Dr. Mr;;;;ffihirJaddoa
Head of oupuri*.ni
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Q2: Filt,;

^!, AT 
cold ou6ide, rhe -r'6ung5rers conrinued ro pray, in the park. They *,oregloves t of &e cord. Because they didn,t *,ant a chiry neck, one wore a ,u.r. ,.tlr'f.o ."ff,

;ff 6Y::#:::jH,T:: :,:,,:I:::::1t*.:,hev 
re,umed h.me @ .r,heirpray. .\?.. earlier exerrions- $rel,rvere srill full of energ,! *;;";r;;;;;ryr;;::J,:go ice skating. They had ro .uke hr.o buses to get to the ice rink. 

r B.,L tuge(ner agarn li

Q3: Reprace ihe underrined rvords rvith the compound adjectives:l. She is a_farnpul poet.

2. My sister, who is two )rears old, is very naughty.
3. A walk of about five kilometers may be very exhausting.
4. ]}e Brcii.p5 hai,e {loughi a used car.
5. My dress costs fift), dollars.

Q4: Ansrver the follorving

I' check the right expranatiol for the forowing statements.l- A- I used the carne 
{

B- rt rnusr nr". .r, "rjHl|i:But 
vesterdav it didn't work.

(15 i\{arks)

(I3 Marks)

a' I aln almost certain that it has run out of charge. b. It's possibre that the camera has run out of charge.2- The book ryas here a minute ago. Someone might have taken it.a' I am saying that it is possibre that someone took it. b. It can't be true that someone took it.c. I am sure that some has come and taken it.3- oh my godl rhe car is crushed. A terribrc accident must have happened.a' I am guessing that the accident happened' b. It's a possibre expranation why the car is crushedc. It,s for sure the car had an accident.4- You harl just travered when you cared me .),ou coulcln,t har,e been there.Where were you calling from?
a'It's possibl"'nffi1b' 

No way he was there it is not possibre c. I am sure he was there.lTAl.-"----\ 
-F.,,*bq 

c' I am sure

Assistor"Srydtjt)rA.Hussein orrfu:f. Diffif5{ radhit Jaddoa
Head of DeDartment

I nstructor
Department

despite their even though
(I0 Martrs)

aS a result_ tiespite the due
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1. Scheme a. Factories

2. Population b. Business

3. Agriculture c. City planning

4. Commerce d. Farming

5. Employment e. Jobs

6, Household waste f. Inhabitants

7, Industry g. Plan

8. Urban design h. rubbish

5- The ground is still wet. It could have rained here a couple of hours ago.
- 

,. 
^ 
l;; ;; d;ii; rained. b. No way harl it raineI. 'c. It's possible that it rained'

II. Match the words to their (near Synonyms)

Q5: Do as required
1. We werelate. However, we decided to walk. (Despite)

Z. The_in weather between my country and that in the United Kingdom is very noticeable'

a. Compare b. contrast c' comparison

3. She said she didn't wan! to change her job. She may change her mind. (In spite of)

4. in my country, people eat to live, in the United Kingdom people live to eat.

a, Whereas b. where q. therefore

(10 Marks)

5. I find it difficuit to

a. distinctive

between British English and American English

c- distinctionb- distinguish

tr--_.---_- 1#
Assist prof. Or.hasha A. Hussein Assist. Prof. Dr. Muwafaq Fadhil Jaddoa

Head of Departmentlnstructor



(-) I - Arrsrvcr tltc lirllol'irrg tytrcsli<ttt

(l): What is tlrc glh-vsical lttcattittg ol'llrillouin zttncs'l

(lr): r\ cortvcrttiottitl ultit ccll nr:t1'ltr: cltttstll usuitlll', u'hy, givc itn
rcll

(5 Marks)

cx:tmplc ol' thc collvcllliollaI unil

(5 Mttrlis)

Q2. (:r): liiltl tlre tlis(:grcc Irt,ttrct,rr {rro :rrlj:re crt{ lrir;rilt'l 1tl:tttcs ol'(lre Or'(horltorttbit: P|itrli{ivc ci:ll

(t! =2tl',lr =lll",t,=3,,1" ) rvlriclr lr:rvc tlrc vcctors ['' li l:rrrrl [Z f O] rrol'rn:rl (rl (lrc lll:rrrc (/r/r q.6 N'l:rI'l<s)

(b): Il'iltl tlrtr:rlglc l;c(u,ccn:ur1'(w'o adj:rccrtt cdgcs ol'thc I'horttbohctlt'ort llrilttitivc ccll of (llCC)
l:rtticc' (5 Marks)

().1. l'r'ove (h:t( (ltc t'cciltt'ut':tl ol' l lre t't't'i;tl'oc:tl Ilrlticc to lhc

i:r t( icc.

Jirnple ltcxagottal I:rtticc is direct

(I(l N'!lllisI

(]4. Ity trsiirg tlrc gerro'ul rcciproclrl llrl(icr: \'cc(or'(.r'(hkl),tl rive rt rcllttionsltip bctl'ccrr tl 1,p1' ttntl tlirt'cl

lrri rrritivr:tr':ursla(itin\'(fc(orsol'LhcN'lorroclirric (Ct+b*C, A=y=rl2+p)latticc (l0Marks)

Q5. I)cl'inc thc lirlknvirrg:

( I ). d i:; lr crs io n re lu t io n. (2). p lut se vcluc itl .

\i;
(3). group vclocity.

(8 Marks)

(4). cutoff frcqucncl'.

lr (... '.

Q6. (a): liincl thc ph:usc vclocity (V1,t,) and thc group vclocity (Vr)at very small attd large valucs

ol'rvirvc vcctor (k) tbr acoustical lrmnch of diatomic lincar scrics. r (8 Marks)
I

(b): Monatornic lincar scrics rvitlt intcr':ttotrtic spacc cr=3x,1 0-l0rr ilnd thc tnass ol'atont is

-l.lix lg 2lgpr, il'thc sound vclocitl,cc;ual to t;=lxlQr0al/5cc.Calculatc thc cutoff I'r'equcncy (at,.,,,o )

and lbrcc constant ( l./ ). I (4 Marl<^s)

Lcct
S:rl:rh. A. II. r\lnrursltitlte

Best of luck

Head of Departrncnt



Q I . Ansn't:r tltc lirllorving tltlcs(iort

(a): Wtrat is thc physical tncaning oflllrillouin zoncs? (5 Marks)

(lr): r\ curr,r,cutiorial unit ccll nr:ry bc clroscn usually, rvhy, givc an cxamplc of thc convctttioltal unit

.r:ll 
(5 Marlis)

e2. (u): Iiirrtl llc tlisl:urcc lre(rvcr,rr !rvo:rtljitccrrt piu'lllc[ 1tl:rttcs ol'(hc Ot'tltor.ltorttbic Pl'irtrilivc ccll

(tr =2il".l) =l/",t,=321" ,;rvlriclr h:rvc thc veclors l2li l:rutl [Z f tl] ttorttt:tl(o tlrc plal.a (h/c( )' (5 Marks)

(b): I,'i1tl t5c anglc lrctlvecn:rny tlvo arljaccnt cdgcs r-rl'(ht'r'honrboltcdrolt prirttitivc ccll 0f (l]CC)

latticc. (5 Marks)

Q3. l)rot'c that tlrc

i:ri( ict'.

rcciprgc:rl ol'thc rcciprrocal lat(icc to thc sinrplc ltcxagonal latticc is dircct

(l(i i\'llr irr)

{]4. l}v lsi1g llrc gcrreral rcciproc:rl latticc vcctor (i(ttlil),tlrivc a rclatiottsltilt bctrvcct, dlrktl :trrtl tlircc(

lrrirrritive trattsl:rtiorr vcrctgrsof tlrcMortsclirric (A+b+C- LY=y =1T12*p )tattice (10 Marks)

Q5. I)cl'inc thc lbllorving:

(1). dispcrsion rclation. (2). pltase vclocity. (3). group vclocity.

(8 Marls)

(4). cutoff frcquclrcY.

Q6. (a): I.incl the phase vclocitl, (V,,n ) and thc group velocity (Vr) at very sntall and largc values

of lvzrve vector (l<) fbr acoustical brnnch of diatonric lincar scries. (8 Marks)

(b): Monatonric lincar scries rvitlt inlcl'utontic spilcc u=3xl0-l"nl antl thc mass ol'at<lttr is

3.lix l0 13 gnt, if'thc sountl vclocity cqual to Lir.,3rl()rorrilsec.Calculatc the cut<lff frcquctlcr'(d),.,.,,o)

antl lbrcc constant ( l.l ). (4 Marl<s)

Lect
Salah. A. ll. Alrrrursltidce

Best of luck

Hcad of Degrarttrtcttt
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QI/l Fill the cmpt)/ spaces for the follorving:
1. The term l-lealth Physics is used for
2. I, the anator,ical coordi,ate system..proximal,, rreans
3. The weak nuclear lbrce is involved with
4. Platelets are involveci in the
5. ht sLrrsery, for iltdicating tlte anesthesia level of the patient

(12 Marks)

fi'om the nucleus.

is used.

is used.
to reduce the dose to the patient in the x-ray rnachine

QzllWrite TRUE or FALSE for the following statements: (12 Marks)
1' Growth of science is depend on growth of ability to rneasure the quantity.
2' An overweight condition can shift the center of gravity backward so that the vertical

projection of it passes underneath tire balls of the feet.
3' A small percentage (-5%) of the food is excreted in the feces and urine.
4' If fluid is flowing through the fi ictionless tube, the velocity clecrease in the narow section.
5. Disc electrodes can be used to rneasure individual muscie fibers.
6. Electronic heari,g aid possible to obtain amplification of 60 dB.

Q3ll Choose correct answer for the following: (12 Marks)
1. Body ene:gv used bv brain is (a) 19% (b) 27% (c) r0% (d) 25%2. when a person_drinks through a straw the pi.rrur. in his mouth must be:(a) Positive (b) negative (c) both positive and negarive (d) non of them3. The left atrioventricular.valve controls flow betrveen
(a) the left ve,tricle to the aorta (b) the i.t utriu-lo tn. t.rt ventricle(c) Ieft ventricle to pulmonary arterier ioi the left atrium and right ventricle.4. The time scale of the action pote,tial d"p"iri, o,
(a) type of cell (b) Frequency (c) Ampritude (d) phase

5' x-ray rnachine used for an examination of circulatory system is called:(a) still picture x-ray (b) Fiuoroscopy (c) Angiography (d) Tornography6. Pressure in normal eye is about
(zr) 12-23 rnm of Hg -- (b) ,3;3 mm of Hg
(c) less than 12 mm of Hg (d) More tltan 23 mm of Hg

,, t,,,',r,',,".,"."--#' 
.,,

. :ri.:i.:lrll ,t."':'i"'1 ,<:'i'r'r.'ii l



Q4ll Answer the following:

A// Suinma.rize the hazards (Precaution) of uses x-ray.

B// Plot and discuss the pressure generated on the spir-ral column.

(12 Marks)

N{inistry of Higher Education
& Scientific Research

Al-Mutha nlta Universitl'
Collcge of Sciencc

Department of PJrysics

Subject: Medical PhYsics

Stage: Fourth
Drte: ttl t 6' I zoz
Timc: 3 Hours

((Assessment of the final exam for the lirst senrester))

Academic Yea r 2023-2024

Q5/ Solve the follorving:

All Calculate the systolic blood pressul'e ,"#andin\?

(12 Marks)

Head of Department
Prof. Dr. Muwafaq Fadhil Jaddoa

Bll lt aman found to consuming energy at 82.1 W, and surface area of 1.92 m2. What is his

BMR expressed in KJ h'r tn-2.

'1 ,?k*?k GooD LUCK *,k*

ATffi
Lecturer

Dr. Ahmed Almurshedi Asst.
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(10 Mark)QL/ Evaluate the integrals

1- t fa(xz +y\dyax
z- t: t f:,rydxdydz

Q2i Answer the following: (10 Mark)

1- Find the volume of region D enclosed by the surfac e z = xz + 3yz and

z-B-x'-y'
2- Find tl-re center of rlass of constant density d bounded below by clisk R: xz + y' < 4 i

the plane z - }and above by the paraboloi d z - 4 - xz - yz

3- A thin plate covers the triangular region bounded by the x-axis and the line x = 1

! : 2x in the first quadrant .The plate's density at the point (x, y) is

6(x,y) = 6x + 6y + 6. Find the plate's moments of inertia about coordinate axes an

the origin

Q3/ Solve as required:

1- Prove thew*, = Wy*if w = ln(/x + 3Y)

2- Findthederivativeof w = x,y withrespecttotalongthepath.tr = cost ,y = sintw
is the derivative's value dt t.-T

2

(10 Mark)

Q4/ Answer Two only: (10 Mark)

1- Prove V(f ,g) - fVg + gVf if f (x,t) = )c-y,g(x,y) =3y
2- Find the linearization of f (x,l) = xz - xy +ir' * 3 at the point (3,2)

3- Estimate how much the value of f (x,!,2) = ysin x*Zyz will change

ps (0,1,0) straight toward p1(2,2, -2)
if the poin

Qs/

1- Evaluate lirnr-,, u# (use pov,er series)

(20 Mark)

Prove eio + t = 0 (use power series)

Find the Taylor series and Taylor polynomials generated by f (x) = cos x

Best of luck
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Q1-A/ Ansrver by write true or false ouly (6 marks)
1) \Aziren light falls otr the surface of rnetals like cesium, potassium etc., electrons are giverr
out. These electt'ons al'e called 'photo-electrons' and pl-renomenon is called 'photo-electric
eI'fect'.
2) Focal point is any point where light rays parallel to the main axis converge after reflecting
off the urirror.
3) The plane mirror has finite radius of curvature, this mear"rs the focal point is at infinity.
4) fotal internal reflectiou occurs when the inciclent angle is less than tire critical angle.
5) The letina of the eye is able to detect the light and its colour because of the presence o1'
senses known as rods and cones.
6) Rainbows are the result of-the refi'action and reflection of liglrt.

Ql- B/ Derive the lens maker formula. (10 marks)

Q2- A/ An astronomical telescope has an objective of focal length (40 cm) and an eyepiece
o1'focal length (4 cm). To view an object which is at (200 cm) away fi'orn the objective, the
length of telescope must be? (10 marl<s)

*'
Q2- Bl Wliat is the meaniug bf Astigmatism? The causes? The correction? (5 rnarks)

Q3- A/ What are the characteristics of images forrned by
only)

Q3- B/ What are the advantages of optical fibers?

concave mirror (cases 4, 5 and 6
(12 marks)

(6 marks)

Q4- A/Derive the combined focal length of two thin lenses in contact? (6 marks)

Q4- B/ wliat is the radir-rs of curvature of a concave rlirror that
factor of (+3.2) when the object is placed (20) cm fi.om the mirror?

Best of luck

rnagnifies an object by a
(5 marks)

_;o ai;t r:"*i'. -+ t *r t...

,, 
,*j."0...-.rott ;*o41=t ".f 

"rr..

ja lt,ri-irr9t :<. 
:ttittt;'^.r1u.y,

i,',...=**'r'l'1""'"i+l"u{.*1{ *rF)
ead of Departrnent

i' ;: l'l
L. v',r.,


