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Answer Four questions onlv

2) J =oE2

1) Vo: LT 2) olk= LT
C-If r is radius of the atom in a crystal
distance is
l)rl2 2) 4r
a-fhe nactdng Facto

3) J=o/E

3) Vo-L/T
in the simple cubic then the

!g+*i Ar.5
rJhJ 4$

el.r;xill

4)J-oE

4) o/k=TlL
nearest neighbor

3)2r

3) 92o/o

4) none ofthese

4) none ofthesel) 52 o/o 2) 680
e-x-rav consist of
1) negatively charged particles 2) a stream ofneutrons
3) electromagnetic radiation 4) positively charged particles
Ouestion .2 - 

i12.5 erads)
a- Derive Bragg's law of x-ray diffraction in crystals.
b- Copper crystallizes as face centered cubic (fcc) and the unit cell constant

a=2.684.o calculate
L- The inter- planar distance for (110) plan.
2- Wavelength of x-ray that diffract from (110) plane at Bragg's angle equal 55'
3- Packing factor for the fcc unit cell for copper.

Ctuestion -3 (12.5 erads)
Prove that the wave equation in one dimension for elastic wave is-give; by

02u p 02ufr-i u*-o
Where p is the density and y is the young's modules.

Ctuestion -4 (12.5 erads)
a- Derive an expression for the inter-planer spacing for planes of the (hkt) in the

cubic structure.
b- Fined the miller indices (hkt) for the crystal plane that makes an intercept for x,

y, z, are 3a, 3b, 4c respectively
Cluestion -5 02.5 srads)

a- Prove that the electrical conductivify (o) of a metal is given by o : NeZr

m*
Where N is the concentration of electrons e is the electron charge t is the
relaxation time and m* is the electron mass

b- Prove that phonons number for elastic waves depend on the temperature.

=:===:=====::==::=:=QOOd LUCk==::===-========:======:=

Ouestion . 1 Choose the correct answer: (12.5 grads)
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Assiut University
Faculty of Science
Physics Department @ffi

Final Exam: 2022-2023
Date: June 5tr, 2023 .

Allowed Time: 3 hours

course Name: Diffraction of waves and its Apprications (352p)
Coordinator: Dr. Aiaa Abd-Elnaiem

Answer aII the following questions

Ouestion (I): Put (r/; or (x) for aII the following sentences in the Table: (15 Marks)1. Crystal structure: base + lattice.
2' A crystalline material is one in which the atoms are randomly distributed relative to each

other.
3' The unit cell is the basic skuctural unit or building block of the crystal structure and
- defines the crystal structure by virtue of its geometry and the atom posltions within.4" The primitive unit cell contains the same kind of atoms, while the Bravais lattice contains

only one lattice point.
5' 

Y::T"lline or amorphous materials are not crystallized, or the atoms are randomly
aranged.
The primitive cell is a larger cell and contains more than one lattice point.
In Bravais lattice, all lattice points are equivalent and all atoms io tfr" .ryr tal arc of the
same kind.
In a simple cubic (SC) crystal struchre, the number of atoms per unit cell is 2.
The cubic system has the greatest degree of symmetry, but tlie orthorhombic system has
the least symmef,y.
In a simple cubic (SC) crystal structure, the atomic packing factor (ApF) for this
structure is 0.57.
The coordination number is the number of nearest-neighbor or touching atoms.
In a simple cubic (SC) crystal structure, the coordinati"on nurnber for this skucture is 6.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, *A Ur" three inter-
axial angles 0, F, and y.
In face-centered cubic (FCC) crystal structure, the relation between atomic radius, R, and.
unit cell lengttr, a, given by a=21l1F..

l" tft" cubic system a : b : c and o : F : y : 120".
In the triclinic system a*b *c and u * g * y.
In a simple cubic (SC) crystal structure, the relation between atomic radius, R, and gnit
cell length, a, is given by R:2a.
In face-centered cubic (FCC) crystal skucture, the number of atoms per unit cell is 6.In the hexagonal close-packed (HCP) crystal structure, the coordination number for this
structure is 8.

In face-centered cubic (FCC) crystal skucture, the atomic packing factor (ApF) for this
skucture is 0.74.

In hexagonal close-packed (HCP) crystal structure, the ratio between c and a is f,.In body-centered cubic (BCC) crystal structure, the number of atoms per unit cell is 4.
In face-centered cubic (FCC) crystal structure, the coordination number for this structure
is 10.

Exam Grade:50
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30.

In body-centered cubic (BCC) crystal structure, the atomic packing factor (APF) for this
structure is 0.54.
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 - @.
In the hexagonal close-packed (HCP) crystal structure, the number of atoms per unit cell
is 4.
In hexagonal close-packed (HCP) crystal structure, the relation between atomic radius, R,
and unit cell length, a, is given by a = 2R.
The atomic radius (R.) is defined as the distance between the atom's center and the atom's

surface.
The most efficient packing is present in BCC and SC cells.

Question I 2 3 4 5 6 7 I I 10 11 t2 13 t4 15

Sign

Question t6 t7 18 t9 20 2t 22 23 24 25 26 27 28 29 30

Sign

Question (II): (LL Marks)
Part I: In the following multiple-choice questions, circle the correct answer(s). You must

wriJe down the steps to eet the correct answer.

1. tridium has an FCC crystal structure, a density of 22.4 gtcm3, and an

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

a) 0.553 nm b) 0.439 nm c) 0.363 nm d) 0.211 nm

(8 Marks)

atomic weight

e) 0.136 nm

2. MiIIer indices for the indicated plane, below figure, is:

a) (001) b) (110) c) (101) d) (101) e) (011)
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3' Iron has a BCC crystal structure, an atomic radius of 0.124nm, and an atomic weight of
55.85 g/mol; its theoretical density is closest to ftIint: ]\a=f.(]!gxl023 atoms/moll:

a) 9.92 glems b) S.40 g/cm, c) 7.90 9cm3 d) 6.35 g/cm, e) 15.25 g/cm3

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

al*' 2l2R b)+' l2R
.1CI:' 2l6R 611,6R et*' 2{3R

Part II: Give reasons for the following

(a) X-rays can be used to detect the crystallioity of matefrals.

(3 Marks)

@) The atomic packing factor is always less than 1.

(c) The physical properties of single crystals of some substances depend on the
crystatlographic direction in which measurements are taken.
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Ouestion (III): Answer the following questions: (14 Marks)

1. For which set of crystallographic planes will a first-order diffraction peak occur at a

diffraction angle oi +O.Z* for BbC iron when monochromatic radiation having a

wavetengtn oiO.ozt 1 nm is used? (5 Marks)

2. The figure below shows an X-ray diffraction pattem for a-iron taken using a

diffractometer and monochromatic X-radiation having a wavqlength of 0.1542 nn]'

each diffraction peak on the pattem has been indexed. Compute the interplanar

spacing for each set of planes indexed; also determine the lattice parameter of Fe for

eacn oitne peals. (5 Marks)

c)

GI

$)

b
4
ql

ftttfretjffi r.gle 2*
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3. The metal rubidium has a BCC crystal structure. If the angle of diffraction for the

(321) set of planes occurs at20:27o (first-order reflection) when m,onochromatic X-

radiation having a wavelength of 0.71t A is used, compute:

(a) The inter-planar spacing for this set of planes.

(b) The atomic radius for the rubidium atom.

(4 Marks)

ouestion (Iv): write in detail about TWO of the following (10 Marks)

The principles, generation, properties, and interaction with matter of (1) X-ray' (2)

electron, and (3) neutron diffraction in the crystal.

Page 5 of6



..;..1. ..

FI
F
r
*

f,

i

1

i

;
*

I

I
I

i

:

i
;.
E

I

EEST WSH6.,
Page 6 of6

Constants: Ne: 6.022x1G1 atoms/mol ; kn: I . 3 8 x I t23 m2 kgs'z K' t



ASSIUT UNIVERSITY
Department of Physics

Final Exam 50%

Sunday OLl612023
Quantum Mechanics

Code P311

Part l: Circle the correct answer for the following questions: (20 Marks)

1- What is the momentump of a particle with a wavenumber k -2n I 1?.
(i) p=ttk lm" (ii) p=tr,kl2m, (iii) p - fils

(iii) E - til.
2- What is the energy E of a particle with a frequency u?

(i) E-hu (ii) E = ttu

3- What is the wavelength of electromagnetic radiation which has a frequency of 4.464x 10ras-r?

(,) 1.489 xlO-6 m (ir) 1.338 x1023 m (iii) 671.6x10-e m

4-What is the significance of (-13.6 eV)?
(i) It is the work function of hydrogen
(rr) It is the lowest energy state in a hydrogen atom
(iii)h is the highest energy state in a hydrogen atom

5- An electron in a 4p state has which of the two values?
(, ,(=4,n*t (ii) n-4,1-1 (iii) n=4, l -2

(iii) Physically Significant

(iii) Aprobability density

6- Which of the following is not a characteristic of wave function?
(i) Continuous (ii) Single valued

7- The square of the Schrodinger wave function is:
(r) Equal to one (ii) Not integrable

8- The kinetic energy of a particle of mass m moving in the y-direction with momentum py is
2/D/' 'A---. The kinetic energy operator for this model is:/zm

ffii
3 Hours

rf a2(i) __ :
2m Ay'

rf a2(i') z* qi
^)o-(iii) - ^ ,w'

9- A free electron has a wavefunction ry(x) where x is measured in meters:

w@) - A sin (s " 
to'0, )

(o) The electron's de Broglie wavelength, 2 equals ( where r -3 .15) :

(i) 0.79xl}to m (ii) 0.63x10-to m (iii) l.26xl}-to m

(b) The electron's momentum p equals (where h-6.626x 10-34 -rs),

pg. 1



(i) 5.26xlo-24 kg m I s (ii) 5.29x t02a kgm I s (iii) 8.35 x 10-35 Js .m

10- Which of the following is the correct expression for the Schrodinger wave function?

(iii\ -rf ty +vy=*roY
2m 0x' 0t

11- If Y(r) is a solution to the time-independent Schrodinger equation in one dimension with
energy E,what would be the colresponding solution to the time-dependent equation?

(i) Y(x) eiEt/tt (ii) Y(x) e*iEttt' QTD Y@) JE

(,) -ih' q:+ v Y -itoY2m 0x' 0t
(ii) !- ry+ v y =-*,ry2m 0x" 0t

12- For a particle in a one-dimensional box, the wave function is given by:

v(x)=N rin31' for o<x<L
L

The normalization constant N is given by:

@ /tz ot Fr (iii) /Ji
13- Given a particle of mass m in a box of length L having the wave function:

V(x)- N ,i, '*'
L

What is the energy of the level corresponding to n:4?
.., 8n2 h2
(l) -mL'

...- g h2
Itt) -mL'

(iii) None of the above

14- Suppose a particle is confined to the x-axis from x: 0 to x: 3, and that its wave funition
is given as y(x)- Ax . What is A?

(i) e

(i) e.40 J

(ii) U3 (iii) 3

15- Using the function from the previous part, and the probability of finding the particle between
x: I and x: 2.

(i) 3.86 (ii) 0.26. (iii) 4te

16- A proton is confined to moving in a one-dimensional box of wi dth 2xlO-10 m.

(a) The lowest possible energy of the proton (where * , =l .67 x 10-27 frg) equals:

(i) 8.22x10-22 J (ii) 2.1lx 1 O-22 J (iii) 5.13 x 10-3 -r

(b) The lowest possible energy of an electron confined to the same box?
(ii)L5x10-r8.I (iii) 3.15 x 10-18 -I
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17- Which device is shown in the following figure?
(i) Particle in a Box
(ii) Harmonic Oscillator
(iii) Atomic spectroscope

18- The momentum operator in one-dimension is:

(i) h /a* (u)+%. a/
/0x

i
Ittt) .

n

Part ll: Answer the followins questions: (30 Marks)

Question #1

Where A, a and b are constants.
a. Normalize ra (that is, find A in terms of a and b).

b, Sketch r/(x,0) as a function of x.

Question #2 I

An electron is in an equal superposition of the two eigenstates of the simple
harmonic oscillator potentia!. We can therefore write the initial wavefunction
as ry(x,0)-4[v,(r.) +Vr(x)] , where v(x) is normalized.

a. Determine the value of A.

b. Write down the wavefunctionV(x,t) for all t>0.

c. What is the probability density for this wavefunction for all t>0?

d. Write down the potential energy of that particle.

Question #3

a.

b.

Construct &o(r)

Constru ct ry roo(r,0,Q) . (""''*'=#)

At time t=0 a particle is represented by the wave function:

lAxla, olxla
I

r/(x,0): 1A(b-x)l(b-a) a<x<b
I

L 0 otherwise

')nu"

Prove that the radial wave function &o(r) is given by:

&, (,) = ?, (, 
_ ir*, . * r/,,

***,* Good Luck ****

Prof. Dr. A. A. Ebrahim
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Assiut University

Physics Department
Final Exam: Biophysics

Code: 323P
Teaching Staff: Dr. M. A. Sabet

Date: 151612023
Time:3 hours

Facu

-

Answer aII the following questions in the ans,Iver tablqs
Choosing more than one answer is not allowed

r General constants you may need:
(c = 3 x 108 m/s isthe speed of light in a vacuum)
(Po : 1.013 x 10s Pa is the atmospheric pressure)
(pwater - 1000 kg /*' is the average density of water)
(g = 10 m/ sz is the acceleration of gravity)
(e: 1.5 x 10-1eC is the magnitude of the electronic charge)
(k": 8,99 x L0e N.m2lC2 is Coulomb's constant)
(eo = B.B5 x 10-13 C2 A.l.m2 is the permittivity of air)

First Ouestio4: True o.r False (25 Marks, Each I Mark)
l. The direction of the torque can be obtained by the left-hand rule.
2. A body is said to be static if only its linear velocity is zero,
3, The muscles producing skeletal movements consist of thousands of parallel fibers. The

thousands of fibers in each muscle result in low variability of the muscle force,
4. The refractive index of a medium is the ratio of the speed of light in the medium to the

speed of light in the vacuum.
5. Light velocity in any medium is Iarger than in a vacuum.
6. The ratio ofthe sine of the incident angle in the I't medium to the sine of the refracted angle

in the 2nd medium equals the ratio of the light speed in the 2nd medium tc the light speed in
the I't medium.

7. The higher the refractive index of a material, the lower its optical density.
8. Total internal reflection occurs only when light attempts to pass from a less optically dense

medium to a more optically dense medium with an angle greater than the critical angle.
9. The principal axis of the lens is the line passing through the upper and lower edges of the

lens.
l0.The focal point ofthe lens is the center ofthe lens in which lightpasses without undergoing

any deviation (a ray of light passing through the focal point will not change its direction).
1 l.If a rcal object is placed, from a converging lens, at a distance equals to twice the focal

length, the image is real, inverted, and has the same size as the object.
12.If a 3 cm height object is placed in front of a converging lens, and arealinverted image is

formed with a height of -12 cm, then the magnification is -4.
l3.The hypermetropia is treated with a converging lens.

ffi
lfy of Science
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l4.Accommodation is the process by which the vertebrate eye changes optical power to

maintain a clear image oi forrr oran object as its distance varies by varying the power of

the eye lens.

l5.The specific gravity (relative density) of any material is defined as the ratio of its density

to the density of water.

l6.Knowing that diesel is not soluble in water and using the data in the upper table, the diesel

floats above water if mixed.
lT.Laminar flow is charactefized by the smooth flow of the fluid in layers that do not mix.

l g.The diastolic pressure is the resistance to the blood flow in the blood vessels when the heart

is relaxed. This is the lower number and is often considered the most important.

l9.While monitoring the blood pressure, there is a noticeable effect of varying the arm position

on the recorded blood pressure from the branchial xtery.
20,DC (Direct Current) is a unidirectional flow of electric charge with invariable magnitude.

21.For two inductors L1 andL2 connected in series, the equivalent inductance L is given by
L71
L- LL' L2'

22.Dueto the differences in the positive and negative ion concentrations inside and outside

the cell, a potential differenci is created across the cell membrane. The cell membrane

potential difference is about -20mV.
23.The nervous system fransmits messages in the form of mechanical pulses. 

-

Z1.Inthe vertebrates' nervous system, the nerve endings are not in contact with the cells. The

gap between the nerve ending and the next cell is called the synapse, Conduction in synapse

takes place in a bidirectional manner.

25.The sinoatrial node (SA) acts as the heart's natural pacemaker and is a bundle of neutons

in the upper part of tiie right atrium. If the SA node fails to initiate the stimulus, the heart

stops.
Second (iuestion: Choose the most accurats answef (25 Marks, Each 1 Mark)

'to'q,.,abodyissaidtobeinmechanicalequi1ibriumif...a) X F =Zi - 0

b) X F =lj
c) X F +Zi
d) Onlyf,F= 0

27 .The height of a person whose center of gravity

his feet is around ...
a) 170 cm
b) 56 cm
c) 150 cm
d) 200 cm

is at 95 cm, measured from the soles of
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28.What force should the woman in the figure exert

on the floor with each hand to do apush'up if her

mass is 60 kg? (Assume that she moves up at a

constant speed).

a) l80N
b) 294 N
c) 147 N
d) 36oN

Zg.fhe fulcrum is located between the load and the applied force in " '

a) Class 1 lever
b) Class Zlever
c) Class 3 lever
d) Class 4 lever

30.If the elbow contraction is assumed to be a lever, its mechanical advantage M is .,.

a) Less than 1

b)l
c) Larger than I
d) -l

3l.Light passes from a material with an index of refraction of 1.3 into one with an index of

refraction of 1.5. Compared to the incident ray, the refracted ray" "
a) is un-deflected.
b) bends away from the normal

c) skimmed boundarY of refraction
d) bends toward the normal

3z.Awhiteboard has an area of about 1500 cm2. What is the force on one side of this sheet of

paper due to the atmospheric pressure?

a) 6.75 x 10s N
b) 1.48 x 10-6 N
c) 6.58 x 10-s N
d) 1.52 x 104 N

33.Bernoulli's equation is a typical example of the en?rry conservation principle, the term

that represents the potentiai enerry of the fluid in this equation is " '
a)P
b)A

-1ac) ;Pv'
d) psh

3a.whalis the difference befween the pressure at the bottom of a water pool with a depth of

5 m and the atmosPheric Pressure?
a) 5xl05Pa
b) 15 x 104Pa
c) 15 x 105 Pa

d) S x 104Pa
Page 3 of 5
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35.Ideal fluid is characteristic with all the following properties, 9ag3! ...

a) Incompressible
b) No smoke rings
c) The flow is steady; the fluid velocity is independent of time.

d) High viscosity
36.Iiwater flows thiough a pipe at the rate of 20 crn3/s, and the pipe radius is 2.5 cm, the

a) 392.5 cmls
b) 1 cm/s
c) 3.2 cmls
d) 8 cmis

3T.According to Poiseuille's law, if pressure drop per length is kept constant, and the radius

of the pipe is r, the viscosity of the liquid is 4, the flow rate Q is directly proportional to

... and inversely proportional to ...
a) r1,ra
b) ra,q
c) r2,\
d) q,r'

3 8.If the measured blood pressure for a patien t is 7 AA0 mmHg, the patient is advised to . . '

a) Use less salt
b) Lay down flat with raised legs

c) Drink less water
d) Stand straight

3g.pressure appl[d to an enclosed fluid is transmitted undiminished to every portion of the

fluid and the walls of the containing vessel, this is known as ...

a) Bernoulli's princiPle
b) Pascal's law
c) Flow rate
d) Archimedes's principle

40.An attraction eleitrostatic force must occur between two charged objects under which

conditions?
a) Charges are like signs.

b) Charges are unlike signs.

c) Charges are of equal magnitude.
d) Charges are of unequal magnitude. .

4l.Ametallic object holds a charge of -L.2 x 10-eC. What total number of electrons does

this represent?
a) 7.92 x 1028

b) t92 x tA-28
c) 7.5 x 10e

d) 2.L3 x 10-2e

Page 4 of 5



 2.Twopoint-charges are 2 cm apatt They are moved to a new separation of 4 cm' By what

factoi does the risulting mutual force between them change?

a)4
b) U2
c) 114 ,'
d) 2 .i rt^---^:- ^ -^t^+ ^l^-n +Lo lino

43.Two charges, -Q and +Q, are located fwo meters apartand there is a point along the lint'

that is equidistairt from ihe two charges as indicated. Which vector best represents the

direction of the electric field at that point?

a) Vector Ea
b) Vector EB

c) Vector Es
d) The electric field at that point is zero'

44.Theunit of electrical potential is the volt and is dimensionally equivalent to:

a) N.m.C.
b) CA{.m.
c) N.m/C.
d) N/m.C

45.The unit of capacitance, the farad,is dimensionally equivalent to which of the following?

a) YIC
b) v.c
c) CA/
d) JA/

46.Assum ing o is the conductiv ity, E is the electric field, A0 is the total charges flowing in a

time Af, A is the conductor cross-sectional area,nis the number of charges per unit volume,

u is the charge drift velociqr ,, is the electron charge, and I is the current. Then the current

densitv can be obtarued-by-a$Lqf !ons. except ..,
.Ea)-,o

b)#
c) neu

d)l'A
4l,lfeach of the shown capacitors in the figure has a capacitance of 0'2

equivalent capacitance between points a and b?

F, what is the
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" -{l-l l-uHH

a) 0.12 F
b) 0.33 F
c) 0.8 F
d) 0.05 F

qg.The capacitance of an air-filled parallel plate capacitor with separation between the plates

of 0.1 mm and a plate area of 50 cm2 is . . .

a) 4.4 x 10-11 F
b) L.7 x 10-11 F
c) 4,4 x 10-10 F
d) 7.7 x 10-10 F

49.EachNa?K* pump mechanism results in the ejection of . . . [Na*] ions from the intracellular

fluid to the extracellular fluid and the withdrawal of ... tK*l ions from the extracellular

fluid to the intracellular fluid.
a) 3,2
b) 2,3
c) 2,2
d) 3,3

50.... is the record of electrical changes in the heart, ... is the measure of elechical signals

from the muscles, and finally ... is the elicitation of muscle contraction using electric

impulses.
a) ECG, EMG, EMS
b) ECG, EMS, EMG
c) EMG, EMS, ECG
d) EMS, EMG, ECG

END OF OUESTIONS

With my Best Wishes
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Assiut University
Faculty of Science
Physics Department

Final semester examination
plasma physics (P332)

Lu612023

Allowable time:3 hours
3'd level (physics) 202212023
Total marks: 50 degree

' Answer the flowing questions
I=a:i Prove that the particle mean free path depends on the gas pressure P and temperature T"

ii- Derive an expression for the total particle current and the diffusion coefficient in the case of
particles free diffraction in plasma. Write an expression for this current on the presence of a.

magnetic field and compare between these two expressions

b- Study with draw the motion of charged particles in

i- a nonunform magnetic field

II- a- Draw an illustrated figure for the magnetic mirror, Explain what dops mean these two
following equations in the magnetic mirror

stn 0 (0) < sin 0(0) >

b: Assume that the absolute value of the magnetic flux 0 is equal (16x10-awb.) through an

area A of (2x l}4mz)at each end of the magnetic mirror while this flux is (10x10-a) through
an area of (5x104 wb.) in the middle of this magnetic marrior. Calculate the angle (0) which
the particle orbit makes with the z-axis of the central plane of magnetic mirror

Ill=a=Deduce an expiration for the plasma dielectric constant "(" and the store energy"E" in
the plasma medium

b: For a plasma of density (N:5x1015 cm-3) in a container area (4:1000 .*'), if the
temperature required to reach (100 eV). Calculate the required current in Amp in this case

where (1 eV:l.6x10-re joule) and KT in joule.

Iy:a+ Write a short account on the types of oscillations in a fully ionized plasma. Put an

expression for the plasma angular and natural frequencies.

u- Use the ion wave dispersion relation to get an expression for the propagation constant
(K.). Show when this K, is real value, large and small values.
b:i: From the following equation

azE 1 02eE
t6*z-: * * '

Deduce an expression for the Alfuen waves phase velocity Vo
u= Calculate the approximate speed of Alfiren waves in plasma of mass density
p : lO-ukg m'3 and magnetic flux density 8:10-6 Tesla

=====:===::=::::::::GOOd LUCk=_:====:=:=:=:=::=========
Prof. Dr. Abdel-Haleem Turky
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Assiut UniversitY

Third Year (PltYsics )' 2"d Semester/MaY}0z3

Electrouegue,!!g-@

Irart ([) Choose the correct answer ch of

l-StightlY less tl-ran unttY

3-SlightlY more than unitY

1-) According to Lerrz's law of electromagnetic induction

l. fhe incluced emf is not opposing the change in magnetic flux

2. relative *;;;;i*..n i,",l"i magn.t it.utte"t magnetic flux

3. Only the magnet sirould be moved towards the coil

4. Only the coiishould be moved towards the magnet

'-) l'urunlugnetic rnaterials have reiative permeability :

FacuttY of Science

Time : 3 Hours

2-Equal to unitY

4-Equal to that ferromagnetic materials

3-)Whichofthi*lollowing.^materiaisnotimporlantinengineertng
applications : l)Diamagnetic Z)Patamagnetic

3)Ferromagnetic
4) None of them

4_)what will be the current passing through a ring-shaped air-cored coil

when the numb"' oi*"'s is tiOO unl u*ptre-turns are 6400

drule,theforefingeralwaysrepresents:5-) ln the letl-l"ran

l)Magnetic field 2) Current 3) Voltage

4)The direction of the foice on the conductor

6-)1.he Biotsavart,s law is a general rnodification of : 1)Kirchhof?s law

Z)Lenz' s law 3)AmPere's law 4) FaradaY's laws

7-)Materialssubjectedtorapidreversalofmagnetismshouldhave

l)LargeareaoIB-I{loop2)Highpernreability-lowhysteresisloss

3)6 4)8
t)2 2)4



3)Flighcoercivity-highretentivitya)Highcoercivity-lowdensity

8-) permeable substance is one a :

1)goodconductor2)badconductor3)strongmagnet
4)ThroughwhichthemagneticlinesofforceCanpassveryeasily

9-)I{ysteresisloopinthecaseofmagneticallyhardmaterialsismorein
shape as .o*puriJ to magneticalli soft materials : l)Triangular

2)Itectangular 3) CircJar 4) None of the above

l0-)fherelativepermeabilityofmaterialsisnotconstantfor:

1)Diamagnetic2)Parumagnetic3)Fenomagnetic4)Insulating

I l-) A magnet moving relative to a coil, induced emf does not depend on

I )Nurnber of turns of the ooil 2) Motion of the magnet

3)Pole strength of ttre magnet 4) Resistance of the coii

12-) when two enris of a circular uniforffr wire are joined to the terminals

oi u Uurr.ry, the field at the center of the circle will :

l) clepenci on radius of circle 2) depend o1 the value of e'm'f' applied
/ L 

3) be infinite 4) be zero

I3-)I.woiongparallelconductorscarlyl00.A.Theconductorsare
separated by 20mm, force per ** of length of each conductor will be

1) 100 N 2)0.1 N 3)i N 4)10 N

I 4-) The magnetic reluctance of a rnaterial

1 . Decreases with an increasing cross-sectional area of material

2. Increases with an increasing cross-sectional area of material

3.Doesnotvarywithanincreasingcross-sectionalareaofmaterial
4. AnY of the above

l5-) Gitbert is a unit of :

l)Magnetomotive force

3)Electromotive force

2)Conductance

4) PermittivitY
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the propertY of rnagnetization16-) The magnetic materials exhibit

because of :

1)OLbital motion of electrons

3)Spin of nucleus

2) Spin of electrons

4) None of the above

l7-) Most et-fective and quickest way to make a magnet of soft iron is by

1)Placing it inside a coil caruying current 2) Induction

3)The use of a permanent magnet 4)Rubbing with another magnet

3) B2Ll 4) BLt2
1) Zero

2 1-) Indicate which of the following material does not retain magnetism

permanently : l)Soft iron 2)Stainless steel

3)I-Iardened steel 4)None of the above

23-) or:e o1.the fbllowing is an electric condr-rctor: 1) plastic sheet

4) rvoodert thin sheet
2) Distillecl rvater 3) I-lr-rrnarr bodY

24-) Ci'e, rirrec copper wires o1'cliflerelt lelgths and cross-section areas,

one of them wourlci llave higirest resistivity :

1) w'ire oi 50 crl length and I mtn diameter

1S-)The pragnetic frelcl insicle a lopg cunent carrying straight solenoid is

l)More at the ends than at the center 2) Minimum in the middle

3) Same at all points 4) Found to increase fiom one end to other

19-)'fhe electromagnet has 50 tums and a current of 1A flows through

tire coi[. If the le.rgtl of the magnetic circuit is 200 mm, what is the

magnetio {ielcl strer-rgth?

l)2500 AT/m 2)2s0 AT/m 3)25 AT/m 4) 2.s AT/m

20-) A concluctor of length L has current I through it, is plaqed parallei

to a magr-retic field. The iorce experienced by the conductor will be :

2) BLI

22-) One r-rt' the lbllowing laws 'of elecfromagnetism does not give the

clirerction ol'rnagnetic treld : l) Right-hand thumb rule 2)Fleming's

left-hancl rr-rle 3) Fterning's right-hand 4) Faraday's law
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2) w'ire of 25 crn length and 0.5 mm diameter

3) wire I0 cm length, 2.0 rnrn diameter

4) AII rvires have sarne resistivity

25-)'l'he trragnet is strongest neal'tlre :

2) Ends 3 ) Centre

26-)"fhe device producing electric curent is called :

2) Gatlvarroureter 3)Arnmeter

3) Consenration of tnomentum 4) Conservation of energY

3) 30 4) 300

30-) Which one of the following material is most suitable for making core

ol'an electrotnagr-ret? A) Air B) Steel

C) Cu-Ni alloY D) Soft iron

*** Entl of the.firstpart *** Regartls *** Prof G. S. Hassun ****

G)

I ) Poles

4) equator Point fiom the Poles

l) Generator

4) Motor

27-) Sugr of emfs and potential clifferences around- a closed. loop equals

zero is a consequence of- , f I Ohm's law 2) Conservation of charge

18-) Irrcreasing speecl of a troving rnagnet inside a coil, the cutrent in the

ci,ii, I ) i.crea-ses 2) dec'eases 3) reverses 4) ren:ains same

29-) A 100 W electric bulb is used for 10 hours a day' How many units of

energy are conslrmed in 30 clays? 1) 1 2) 1 0
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Answer All the Following Questions:

Question 1

Choose the correct answer to each of the following statements:
(Note: multiple choices are not allowed)

(1 Mark for Each Poi,nt)

1. Babbage designed an analytical engine in 1830, which its input operation can be done using

[Al g.urr and wheels

lTl motor-driven adding machines

l5l ,,o., of the previous

@ strings of beads

l5l non of the previous

2. The maximum size of memory that can be accessed in the real mode operation is ..........

@tvre @oaxn paun @ zso Nn

3. .......... is the computing machine which can be considered the first electromechanical computer.

lTl cotorr* Ezs @ nNrac [5] Abu.,,t

4. The frrst microprocessor in Intel which has 32-bit address bus and 64-bit data bus is ,.........

@ tntut 80286 @ tnt.t 80386 @ tnt.t 80486 p lrrt.t Pentium

5. The main processing unit in Intel 8086 which is responsible for updatirg corrtrol flags is

EBu @ nru @ alu
6. Consider SS : 25ET H, the ending address of the stack segment in SS:1534, H is ..........

@ zzsee u @ zsnzo u E ssBoF H @ zssor u

7. .......... can be cousidered as a suitable combination of segment:offset registers.

@ cs,sI @ ss'nx @ os'ne l5i non of the previous

8. IF SP : 582C H, the offset address of the first location in the stack to pop data from is .......... after
the execution of the following assembly line: PUSH AX

@ sazn u @ sazc H @ ssze u @ saza u

9. Consider CF: 1 and AL: 10100011 B. After the execution of RCL AL,2

E m:01000111 B E AL:10001111 B E ar,:100011108 E ar,:111010008

10. Assume that the machine code of tlOV AL, O6H is 8406 H. The value 8406 H is stored in the

@ autu segment [B I extra segment @ code segment l5l stack segment
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Question 2

i) Check if the jump will occur or not in the following cases: (6 Marks)
(Note: ansryer with occur or not occur, and also write the reason)

a) Mov Ax,32BTH b) Mov AL,oF5H c) Mov cx,s
CMP AX,gA2DH ADD AL,41H DEC CX

JG NEXT JC NEXT JCXZ NEXT

ii) Show the contents of BX and the flag bits (CF, ZF, SF, OF, PP and AF) after the execution of the
following assembly lines: (8 Marks)

MOV BH,23H
ADD BH,BgH

CMC

MOV BL,OCBH

SBB BL,43H

Question 3 416 Mr"il
i) Suppose that AL : 00011000 B. Using only the logical instructions, write the assembly lines to

preform the following operations, and then show the contents of AL: (8 Marks)

a) Multiply AL by 4 b) Divide AL by 8

c) Set the bits No. 0, 3 and 5 in AL d) Toggle the bits No. 2, 4 and 7 in AL

ii) Consider the following assembly lines, the shown part of memory and the values of some registers:

69H
3CH

MOV [DI],DX

BX : 2846 H, DX : P3B4 H, SI : 5820 H, DI : 8658 H, and DS : 3200 H.

a) What is the addressing mode used in each line of the above assembly lines? (l Marks)

b) Show the contents of the missing locations in the shown part of memory after the execution of
the above assembly lines. (l Marks)

MOV AX,295AH
MOV CX,AX

3A659 H
3A658 H
34657 H

Mov [Bx+sr-12H],cx 34656 H I 3C H l-
3A655 H
3A654 H

Question 4 V0 Mrrkil

Write the assembly code that:

o adds and counts the even and odd numbers in the following series of byte size data: 37,62,28,51,
46,74,72, 771 and 0

o stores the sum and count of the even numbers in CL and CH, respectively

o stores the sum and count of the odd numbers in DL and DH, respectively

o stops when the number 0 is read

then show the contents of CX and DX after the execution of the assembly code.

Best Wishes

'2

Dr. Abdelro,hman Mors'i;
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Queptionl: Choose the correct answer A" B" or C:
1. The strength and ductility of metals are controlleO Uy ..._

14 Marks (0.5 Mark for each)

A. Surface

B. Dislocations

C. Defects
2. Ggenerally, rapid cooling produces whereas slow cooling result in larger grains

A. Smaller grains

B. Larger grains

C. Medium grains

3. In ............... all the atoms are of the same kind, all lattice points are eqevalent.
A. Crystal lattice

B. Bravais lattice

C. Space lattice
4, A change in the stacking sequence over a few atomic spacing's produces a stacking faults whereas a

change over many atomic spacing produces a

A. Crystal

B. Twin region

C. Grain boundaries
5. The term 'phase' refers to that region of space occupied by a physically homogeneous material. These

regions are often called
A. Dislocations
B. Precipitates

C. Faults
6, When a void occurs due to the shrinkage of a material as it solidifies, it is called

A. Porosity

B. Cavitation

C. Velocity
7. Grain boundaries are a kind of . . .. . .. . .. . ...defects.

A. Point
B. Volume
C. Surface

8. The combination of anion cation vacancies (in pairs) is called...... imperfections.
A. Columb

Year: Datel29l05l2023 TimeExam:3 h Tbtal Mark: 50 Mark
ill 4..t+l ("+tJ II""Y| LIJS,Jilt

i ,e rl+iAYl ,J,
No. I 2 3 4 5 6 7 8 9 10 1I t2 l3 14

Ans.

No. 15 t6 t7 18 19 20 21 22 23 24 25 26 27 28

Ans.



B. Schottkey

C. Frankel

9, The combination of a vacancy and interstitial is called a ........... imperfections.
A. Columb
B. Schottkey

C. Frankel

10. Neutron does not interact with electrons in the crystal. Thus, unlike the x-ray, which is scattered

entirely by ..............r.........., the neutron is scattered entirely by nuclei.

A. Electrons

B. Nuclei
C. Protons

lL.Neutron diffraction is an important tool in the investigation of ..........................ordering that occur in

some materials.

A. Electrical
B. Optical

C. Magnetic

12. Electron diffraction is a useful technique for .........................structure studies.

A. Surface

B. Body
C. internal

13. Electrons are scattered strongly in air, so diffraction experiment must be carried out in a .......vacuum.

A. Low
B. High
C. Medium

14. In crystals the typical interatomic spacing about .........................so the suitable radiation is X-rays.

A.t-z A'
8.2-3 A'
C. 2-3 nm

15. Neutrons are more useful than X-rays for determining the crystal

.... elements.

A.Heavy
B. Light
C. Small

16. The physical basis for the diffraction of electron and .................beams is the same as that for X- rays

diffraction.
A.Proton
B. Duhon
C. Neutron

17. Neutron radiations have an energy equal

but they have the same wavelength about

to 0.b8 ev but the X-rays have an energy equal to 10 Kev

A.1 A'
8,2 A"
C.3 A"

18. X-rays can be created by bombarding a metal target with high energy electrons.

A.< 104

B. > 104

structures of solids containing



C. = 104

19. ............ ..... are a group of atoms which describe crystal structure.
A. Unit cell
B. Space lattice
C. Basis

20. Neutron energy magnitude as the thermal energy KT for this reason we speak of ...............
A.Thermal electrons

B. Thermal neutrons

C. Thermal protons
21. The three general types of solids are....

A. Crystal, Lattice, Polycrystal
B. Polycrystal, Single Crystal, Precipitates

C. Single Crystal, Polycrystalline, Amorphous
22.The branch of science that deals with the geometric description of crystals and their internal

arrangement is .....
A.The polymorphism
B. The crystallography

C. The condensed matter
23. An imaginary network of lines, with atoms at intersection of lines, representing the arrangement of

atoms is called

A. Space lattice.

B. Space group

C. Twin regions
24, .....'............,..... is an extra atom that has crowded its way into an interstitial void in the crystal structure.

A. Substitutional impurity
B. Interstitial impurity
C. Self interstitial

25. . . .. . . .. is an atom of a different type than the bulk atoms, which has replaced one of the bulk atoms in
the lattice.

A. Substitutional impurity
B. Interstitial impurity
C. Self-interstitial

26. .. are regions where there are alarge number of atoms missing from the lattice.
A. Vacancies
B. Voids
C. Grains

27. Graphite is a metal, diamond is an insulator and buckminster-fullerene is a .... ..... they are all
just carbon.

A. Semiconductor

B. Superconductor

C. Conductor
28. ............. ...... have mobile molecules, but a type of long range order can exist.

A. Amorphous

B. Polycrystals

C. Liquid crystals
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@) classifr the types of crystalline solids on the basis of bonding rypes? (4 Marks)

With allmy hest wishes

t2
0r. Essam F. Aho leid


