
Part I: Circle the correct answer for the following questions: 
- 

(15 Marks)
1. The "magic numberstt for atoms are

a) numbers of electrons that confer atomic stability
&/ numbers of protons and/or neutrons that confer nuclear stability
c) nlp ratios that confer nuclear stability d) atomic masses that confer nuclear stability.

2. The difference between the sum of the components of ]He and the mass of the total nucleus

is 0.030375 u, then the binding energy of the nucleus is equal to:
a) l.zax10-5 Mev b) l.t vtev c) zt.zowtev d) 931.5 Mev

3. Which of them are atomic models?
i- Thomson's plum pudding model ii- Rutherford's nuclear model
iii- Bohr's model iv- Sommerfeld's model
a)i&ii b)i&ii&iii c)ii&iii&iv d)Allofthese

4. Emission of which one of the following leaves both atomic number and mass number
unchanged?

a) positron b) neutron c) alphaparticle d) gammaradiation

5. A radioisotope of argon, "A., lies below the "band of stability: (r/p ratio to6 low). One would
predict that it decays via

a) neutron emission b) beta emission c) positron emission d) alpha emission

6. A Geiger-Muller tube is a
a) gas ionization detector b) cloud chamber
c) fluorescence detector d) photographic detector

7. When 5eCu undergoes positron emission, what is the immediate nuclear product?

a7 5eNi ry 58Ni c) sscu d) sezn

8. As a result of the process of electron capture (K-capture) by 'ilat , the new isotope formed is:

@'ztrllit Q '?lldt ,) 'J:R" 0 'zl;Po

9. When 235U is bombarded with one neutron, fission occurs and the products are three neutrons,
e4Kr, and ...........

a) t3eBa b) t3eCe c) t3eXe d) t4tBa

10. Which of the following nuclides has the greatest binding energy per nucleon?

a) "rrJ b) 'H c) oHe d) 'uFe 
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11. What is the force that holds protons and neutrons together in the nucleus of an atom?

a) gravity b) electric force c) friction d) strong nuclear force
12. Consider a nuclear reaction 'ooX -+110A+'oB* Q. If the binding energy per nucleon for X,

A and B is7.4 MeV, 8.2 MeV and8.2 MeV respectively, what is the energy released:

a) 90 MeV b) 160 MeV c) ll0 MeV d) 200 MeV
13. If you know that the radius of the nucleus of an unknown element is equal 2.977 fm, the mass

number is equal to:
a) 1,6 b) 12 c) 14 d) 9

14. In the uranium radioactive series, the initial nucleus is 'zflU and that the final nucleus is '!!fU.
When uranium nucleus decays to lead, the number of u particles and B particles

a) 8a,68 b) 6u,78 c) 6u,8p d) 4a,3p
15. The electrons cannot exist inside the nucleus because:

a) de-Broglie wavelength associated with electron decay is much less than the size of nucleus
b) de-Broglie wavelength associated with electron decay is much greater than the size of nucleus

c) de-Broglie wavelength associated with electron decay is equal to the size of nucleus
d) negative charge cannot exist in the nucleus.

Part [I : Answer the following questions (35 Marks)
1. Alpha particles with kinetic energy 6.8 MeV are coulomb scattered by a gold foil.

u) What is the impact parameter for particles which are scattered through eo'?
b) LYhut is the distance of closest approach of the alpha particle to the gold nucleus in this

case of 90o scattering?.
2. a. In a scattering experiment it was found that 12C has a nuclear radius of 2.7 fm. The

experiment is then repeated with another, unknown element and it is found the nuclear
radius is twice as big. What is the mass number of this unknown element?

b. What is meant by: Mass spectrometer - Magnetic dipole moment.

3. The following are atomic masses in units of umu:
Electron 0.000549 "JS* 151.9\9756

Neutron 1.008665 'llEu 151.921749

lH t.00782s ':Gd 15r.919794

&. ,I/hat is the Q-value of the reaction "'Eu(n,p)?
b. Whcrt types of weak-interaction decay can occur for "'Eu ?

c. Whst is the maximum energy of the particles emitted in each of the processes given in (b)?.
4. s. Show that the nucleons are not elementary particles but have an internal structure.

b. " Siis a positron emitter with an end point energy of 1.35 MeV. Determine the threshold E,

of the reaction: p+27 Al -) "Si + jn, if the difference M,n -Mr: 0.78 MeV.

5. a. Show thal the electric quadrupole moment of a nucleus vanishes for spherically symmetric
charge distribution.

b. Prove that the number of energy levels produced from two nucleons (1,=(r=l) does not

depend on whether the type of bonding (Z - S or J - -rcoupling).

******** * Good Luck *****?t** Dr. Ahmed A. ,i
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Answer four questions only:
Question 1:

(a) Define the following expression
1- Primitive unit cell .

2- Bravais lattice.
3- Atomic packing fraction

(b) Iron crystallizes as body centered cubic (bCC) and the unite cell constant a=
2.68 A calculate

1. The inter-planar distance for ( I 1 0) planes .

2. Wavelength of X-ray that diffract from the (1 1 0) plane at Bragg angle equal55"
3. packing fraction for the bcc unite cell for iron.

Question 2:
Choose the correct answer:

a) the atomic radius in bcc structure is.........
l- ,=ofi 2- r:ofr 3-r=? 4- r:2442V3^12
b) The number of atoms present in the unit cell of the simple cubic

1- Two atoms 2- four atoms 3- one atom 4-three atoms
c) A plane intercept at arbl2r3c in a simple cubic unit cell . The miller indices of

the plane are .

r-(132) 2-(26t) 3-(361) 4-(L23)
d) Classify the following unit cell : a=b:c and u=F=T:90

1- Hexagonal 2- Cubic 3- Trigonal 4- triclinic
e) The variation of the intensify (I) of x-ray with the thickness (x) of the absorbing

materials is given by:
1- I-IosGt'*) 2) I=Ioe(p*) 3- I=IoeG4) 4- I-Ios(F/*)

Question 3:
If the potential energy (E) of system is given by:

E :N4 - Nae,
R" 4reoR

Where N is the number of ion-pairs u is constant and A, n is determined experimentally
. prove that

1- &d:a"'#.n Lq:@.]r-L)
deL 4reoRo' n

Question 4:
a) prove that the spacing between consecutive parallel planes of the miller indices

(h k l) is given by

dnta: rpfuV
b) Copper has Fcc structure and the atomic radius is 0.127nm calculate the

interplanar spacing for (1 1 1) and (3 2 l) planes

Question 5:
a) Prove the volume of the unit cell of the reciprocal lattice is inversely

proportional to the volume of unit cell of the crystal lattice
b) Obtain an expression for the specific heat capacity at constant volume of solids

on the basis of Einstein model

e-Jt.+t J_9*s.o e)c /.: 3+Jl+t e-,lt.+" "it - /l.l
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Answer All the Following Questions:

Question 1

Choose the correct answer to each of the following statements: ( 1 Mark for Each Point)
(Note: multiple choices are not allowed)

l. InL642, Pascal invented a calculator which its principle of work was based on..........

@ strings of beads lB l motor-driven adding machines

[El g.urr and wheels lDl rro, of the previous

2. The bus selects the memory or I/O device and causes them to perform a read or write operation,

I autu lBl control lCl address l5l ,,o, of the previous

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

[! r iue @ o+Nn p + t'na @ zso Ne

4. Tlie main processing unit in Intel 8086 which is responsible for updating control flags is

@ nru EBU

t

[! aru

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

lTl culo*rt Ezs @ nNrac l5l Abu.,r'

6. The first microprocessor in Intel which has 32-bit address bus and 64-bit data bus is

@ trt.t 80280 @ tnt.t 80386 @ l"t.t 80480 @ tntut Pentium

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

@ cs,st @ ns,nx p ns'er l5l non of the previous

8. Assume that the machine code of MOV AL,06H is 8406 H. The value 8406 H is stored in the

@ autu segment lB extra segment @ code segment l5l stack segment

9. 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: POP AX

@ sazo u @ sazc u @ saze H @ ssza H

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

l5l ,ron of the previous

E ar,:01000111 B E Al,: 11101000 B E At,: 10001110 B E m: 10001111 B
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Question 2

i) Consider the following assembly lines, the part of data segment, and the values of some registers:

C6H
3BH
7AH
2DH
F4H
5EH

a) Multiply AL by 4

c) Set the bits No. 0, 3 and 5 in AL
b) Divide AL by 8

d) Toggle the bits No. 2, 4 and 7 in AL

t/
tJ

1
/

25779 H
25778 H
25777 H
25776 H
25775 H
25774H

Mov Ax, [3778H]
MOV CX, [BX+DI]
MoV DX, [SI+100H]

BX:2764H, DI:1010 H, SI:3076 H, DS: 2200H,and SS:2000 H.
a) Compute the starting and ending addresses of the stack segment. (Z Marks)
b) Show the physipal memory locations and the contents of the registers Ax, CX, and DX after the

execution of the above assembly lines. 
@ Marks)

ii) Suppose that AL : 00011000 B. Using only the logical instructions, write the assembly lines topreform the following operations, and then show the contents of AL: (g Marks)

Question 3

i) check if the j,-rpp to Next will occur or not in the following cases:
(Note: answe, with occur oI not occur, and also write the reason)

a,) Mov Ax ,3287H
CMP AX,9A2DH
JG NEXI'

(6 Marks)

b) xoR AX,AX
cMP AX,o
JNZ NEXT

c) Mov AL,oFsH
ADD AL,41H
JC }IEXT.

ii) Show the contents of BX and the flag bits (CF, zF, SF, oF, PF and AF) after the execution of the
following assembly lines: (g Marks)

BH,23H
BH,ggH

BL, OCSH

BL,47H

MOV

ADD

CMC

MOV

SBB

Question 4

Write the assembly code that:

o adds and counts the even and odd numbers in the following series of byte size data:
46,74,72, tll 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.

(8 Marks)

37, 62,29, 51,

(2 Marks)

Best Wishes Dr. Abdelrahrnan Morsi
a
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Answer only five (5) from the followins questions:

Ouestion (l): (10 Marksl

i- State phenomena that classical physics failed to explain and led the rise of old

quantum mechanics.

ii- Proove that: "Any two eigenfunctions of a Hermitian operator, belonging to

different eigenvalues are orthogonal."

iii- Is the operatorA = d./dx a Hermitian or non-Hermitian operato?

Ouestion(2\: (10 Mqrksl

i- State the phenomena that old quantum mechanics failed to explain.

ii- The wave function $*(x) : frsin (re) describes the motion of a free

particle of mass m moving in an infinite potential well, where 0 < x < a is the

position of the particle. Calculate the energy of the particle E,r.

iii-Prove that the function $"(x) - cos(n.r) is an eigen function of the operator

A - - Az / Axz and then derive its eigen value.

Ouestion (31:

i- What is meant by the stationary states?

ii- A particle is known to be in the ground state of an infinite square well with

Iength a. Calculate the probability that this particle will be found in the

middle half of the well, that is, between x - a/4 and x - 3a/4.

iii-Calculateli ,?y\

turn the page(-
v2

. (10 Marksl
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Ouestion (4): (10 Morks)

i- Using the classical relationship px : m * - ntyat lind the Schriidinger

representation for the velocity operator.

ii- Prove that: 66If the operators .fr and B have a complete set of simultaneous

eigen functions then the operators commute."

iii-Consider the diatomic nitrogen molecule N2 as a rigid

rotator, with an equilibrium separation "bond length"

R = 0.LLnm between atomic centers. Estimate the

value of Ero, for the lowest rotational energy state of

Nz. Hint: the mass of a nitrogen atom is 2.33 x

constant h equal 6.626 x 10-34 foul. sec

Ouestion (5):

L0-26 kg and Plank's

(10 Morksl

The time-dependent Schriidinger equation can be solved by the method of

separation of variables, if the potential V(x) is time-independent. The solutions

are of the form:

Yr(x,t) - rPn(x) s*iE"t/n

i- Is the function rb"@) a stationary state? Why?

ii- Is the function Vr(x,t) a stationary state? Prove your answer?

iii- Construct the much more general solution. Is that an eigen function of the

Hamiltonian? Prove your answer?

Ouestion (0: (10 Marksl

To solve the time-independent Schriidinger equation of the Harmonic Oscillator

we use the ladder operators which:

-!- 
^lTnma

i- Calculate ld-, d* ]
ii- Deduce the normalized ground state $o@) of the quantum Harmonic

oscillator.

iii-Determine the ground state energy Es of the Harmonic Oscillator.

Nitrogcn atom

Nitrogen atonr

WITII YIY BEST IZTSHTS
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l) The Bragg's angle of the l't order reflection (equal - higher - Iower) than of the znd reflection.
2) For the 2e order reflections the wavelength of the incident X-ray (equal - higher - Iower) the d- spacing.
3) The XRD of the polycrystalline material is characterized by (broadening peaks - sharp peak - both of them)
4) Polycrystalline material includes grains with (different- semi - same) atomic orientation.
5) The unit cell in reciprocal lattice equal (a /a-r / 2a- 2r/ a)and a is the lattice const. of the direct lattice.
6) The packing factor of simple cubic (lower- higher - equal) value of FCC structure.
7) If d-spacing have the same order of magnitude of lattice parameter the crystal plane is (010, 0tt,l01),
8) The energy of the incident neutron beam at room temp.(lower-higher * equal) to that for atomic oscillator.

nces atter Dutti

l) 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) xRD through single crystal used to study the symmetry of the unit cell of the crystal
4) X-ray is totally absorbed through materiar medium of certain width.
5) Monochromatic X-ray beam used to study the XRD through polycrystalline material.
6) The path difference of the incident X-ray beam on parallel crystal planes is 2d sin7
7) The diameter of the BCC contains the diameter of the center atom and two radii of the corner atoms.
8) The reflected Bragg,s angre satisfy the condition that 0> sin0 < r
9) The correction factor of the Bragg's low for the higher reflections includes the refractive index of the crystal.

;Ct-. lil i.Li,,*t ij>ti ,te r++i

(L..,,r ll) :crtiJt tJ!_*Jt

2' a) Illustrate with the eqns. that the lattice constant of cirbic system is related to d-spacing of the set parallel

crystalline planes having the same Miller indices (hkt )as: a = d( h, + k2 + t2 1,/ 
2 

.

b) X-ray beam with energy 2.7 KeY incident on BCC crystal with angle 300, determine the crystalline plane
reflected the 1$ the order spectrum (given: atomic radius of 0,2 nm, and h : 6.62x10-27 erg.sec)

c) Describe The experimental method used to study the crystal structure of polycrystalline material by applying
the xRD data.
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3. a) Compare between the atomic radius dependence on the lattice const. for the simple and FCC structures.

b) Aluminum has FCC structure with the atomic radius 1.43 A0, If energetic X-ray beam of 7.38 KeV

incident on (100) plane, calculate the Bragg's angle considering thels order reflection (h = 6.62x10-34 J.sec;.

c) Use the simple reflection circle to explain the condition of using reciprocal lattice to study the XRI)

(i-. .1l 11) ;&l;lirJls-Jl

4. a) Prove that the Bragg's low for n-order reflections is expressed as: nl" = 2cl sinB, explain in details the

necessary conditions required for applying this low.

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

Miller indices satisfy that: hz + k2 + (.2 =5,7, and 15, determine the different crystalline planes.

Draw the crystal plane corresponding to the value of 5

c) Determine thti energy of X-ray beam when Bragg's angle of 19.210 is observed during in (111) plane of

FCC structure ( given: w:27,p:2.7 gm/cm3, Na,=6.023 x1023).

(4+l 11) :cl",ctijl dls-Jl

5. a) Provethat thequantity: 7l-(1: !'-) l"'represents the modification of Bragg'slow forthehigher' sin'0 '

reflections of X-ray beam , where p is the refractive index of the crystal.

b) A certain crystal reflect monochromatic X-rays strongly when the Bragg's angle of the 2d order is 310,

satisfy the Bragg's reflection for the l'/ and 3d order spectrum.

c) Deduce by the eqns. the necessary conditions required to study the crystal structure by neutron diffraction.

i3."y1 ,",grl1

gtLl* Oi.l1 3-
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1) The Bragg's angle of the l't order reflection (equal - higher - lower) than of the 2nd reflection.
2) For the 2a order reflections the wavelength of the incident X-ray (equal - higher - lower) the d- spacing.
3) The XRD of the polycrystalline material is characterized by (broadening peaks - sharp peak - both of them)
4) Polycrystalline material includes grains with (different- semi - same) atomic orientation.
5) The unit cell in reciprocal lattice equal (a / a-r / 2a- 2r /a)and a is the tatticeconst. of the direct lattice.

6) The packing factor of simple cubic (lower- higher * equal) value of FCC structure.
7)Ifd-spacinghavethesameorderof magnitudeoflatticeparameterthecrystatplane is(010,Lil,101).
8) The energy of the incident neutron beam at room temp.(lower-higher - equal) to that for atomic oscillator.

1) Space Iattice represents an infinite arrangement of array points in one dimension

2) one can not prepare the perfect crystal due to surface effects.

3) XRD through single crystal used to study the symmetry of the unit cell of the crysfal
4) X-ray is totally absorbed through materiar medium of certain width.

5) Monochromatic X-ray beam used to study the XRD through polycrystalline material.
6) The path difference of the incident X-ray beam on parallel crystal planes is 2d sin7
7) The diameter of the BCC contains the diameter of the center atom and two radii of thi corner atoms.

8) The reflected Bragg,s angle satisfy the condition that 0> sine < I
9) The correction factor of the Bragg's low for the higher reflections includes the refractive index of the crystal.

,4t". lii &-,t ii)ti Oe rr+i

(L.-,,1 U) :crtill cjts-Jl

2. a) Illustrate with the eqns. that the lattice constant of cubic system is related to d-spacing of the set parallel

crystalline planes having the same Miller indices (hkt) as: a = d( h2 + k' + (' 1"' .

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

reflected the 1$ the order spectrum (given: atomic radius of 0.2 nm, and h:6.62x10-27erg.sec)

c) Describe The experimental method used to study the crystal structure of polycrystalline material by applying

the XRD data.

+-ig_tJt e15 , iti a+iJ ilj*yl
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3' a) Compare between the atomic radius dependence on the lattice const. for the simple and FCC structures.

b) Aluminum has FCC structure with the atomic radius 1.43 A0,If energetic X-ray beam of 7.3g KeV
incident on (100) plane, calculate the Bragg's angle considering thels order refleetion (h = 6.62x10-34 J.sec).

c) Use the simple reflection circle to explain the condition of using reciprocal lattice to study the XRI)

(b+ tt) ;a+l-/l dl.rpJl
4' a) Prove that the Bragg's low for n-order reflections is expressed as: nX, = 24 sind, explain in details the

necessary conditions required for applying this low.

b) Show with the eqn. a theoretical method used for identification of the crystallographic ptanes. If the
Miller indices satisfy that: h2 + k2 + {.2 =5,7,and 15, determine the different crystalline planes.

Draw the crystal ptane corresponding to the value of 5

c) Determine thti energy of X-ray beam when Bragg's angle of lg.zf is observed during in (lll) plane of
FCC structure ( given: w =2'lro=),,7 gmlcms,,Na:6.023 xI023).

(a+l 11) :o"^t3ll dl.dl

5. a) Prove that the quantitv: I I - 
( t - l'' '. ,fnr|/"'represents the modification of Bragg's low for the higher

reflections of X-ray beam, where p is the refractive index of the crystal.

b) A certain crystal reflect monochromatic X-rays strongly when the Bragg's angle of the 2d order is 310,

satisfy the Bragg's reflection for the l', and 3d order spectrum.

c) Deduce by the eqns. the necessary conditions required to study the crystal structure by neutron diffraction.
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Assiut Universit_v
Date: 816/2024

Time allowed: 3 hours

Ffual Exam
The exarn is equivalent to

50 marks
Exarniner:

Dr. Mohamed A. Sabet

Faculty of Science
Biophysics
Code: 323P

First Question: True or False (25 marks, I mark each)
L Acceleration is assumed to be a basic quantity in physics.
2. The second as a standard of time, is obtained from the speed of light.
3. For any material, higher the atomic mass, higher its density.
4. The dimensions of energy is ML2T'2.
5. t hecto meter equals to 100 meter,
6" A scalar quantity is completely described by a number and appropriate units plus a

direction.
7. Force and torque are both vectors.
8. A body is said to be static if its linear and angular velocities are zero.
9. Smaller optical density for any medium means, smaller the refractive index of this

medium
l0.Total internal reflection occurs only when light attempts to pass from a less optically

dense mediurn to a more optically dense medium with an angle greater than the
critical angle.

i l,The hyperrnetropia is treated with a diverging lens.
12.If the far point of a myopic eye is 100 cm, the power of the lens needed to enable the

eye to see far objects distinctly is -1 diopter.
l3.Density is defined as the mass per unit volume while the specific density of any

material is defined as the ratio of its density to the density of wdter at 4"C.
14.For incompressible fluids, pressure increases with depth.
15.For incompressible ideal fluid, and according to the continuity equation, the velocity

of the fluid is inversely proportional to the cross-sectional area of the pipe if the flow
rate is kept constant.

l6.If wateringnozzle with a radius of 0.1 m andthe water flow rate is 5x l0-3 m3/s, the
speed of the water is 0.159 m/s.

lT.Turbulent flow is characterued by the smooth flow of fluid layers that do not mix.
l8.While monitoring the blood pressure, and when the cuff pressure just gets below the

diastolic pressure the sounds in the stethoscope disappear, then the pressure that is
noted on the manometer, is the diastolic pressure,

19.The relation between the Celsius and the Kelvin scales is given by T (oC) : f (K) -
273.15.

20,One joule is the amount of energy ittakes to increase the temperature of I g of water
from 14.5oC to 15.5'C at I atmosphere of pressure.

21 .Basal metabolic rate (BMR) is the highest energy rate consumed, and it is the amount
of energy needed to perform the maximum body functions.
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22.The itypothalamus controls the bddy temperature. If t|r9 b:ry hmperature is
irrcreis"d, it initiates the vasoconstriction to decrease the blood supply to the skin

for more loss of heat and increases the sweating and breathing rates.

23.Cryotherapy increases circulation, bringing more blood to the area, this provides

more oxygen and nutrients, giving muscles more energy'

Z4.lcepu.(Jor cold comprr.*i, should not be placed where large blood vessels lie

close to the skin surface.

25.Cryosurgery is a fast cooling process of the

fueeze and is used to kill cells, whereas the

done by using cryoprotectants, which are

formation of ice crystals.

Second Question: Choose the most accurate answer

26.lnthe MKS system of units, mass is measured in

cells, causes the water inside cells to

slow cooling as in cryopreservation is

chemicals that helP to Prevent the

. .?t 
marks, I mark each)

a) Meter
b) Ke
c) Second
d) Pound

27 .Becquerel is the unit used in the measurement of " '
a) Luminous intensitY
b) Amount of substance

c) Solid angie
d) Radioactivity

28.Mass of any atom can be obtained from . ..

a) The atomic mass/Avogardo's number

bj Avogardo's number/ the atomic mass

,j Auoigadro's number x the atomic mass

d) avogadro's number x the atomic mass x density

zg.ihe SI unit of the torque is ...
a) J.m

b) N.m
c) J/m
d) Degree/sec

30.I'he direction of the torque is given by . '.
a) The left-hand rule.
b) The right-hand rule.
.j rn.left-foot rule.
a) rne right-foot rule.

3l.What happens to a rigid body in static equilibrium that experiences a small

displacement angle, i.e.Ismatl rotation (its center of mass is above its original base)

from its original position'i
a) Nothinglupprnr because no forces or torques are acting on it.

b) It retums to'its original position due to restoring forces that bring it back into

balance.
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It oscillates about its new positiffi rmtil it comes back to rest at that position again.

It moves farther away from its original position and continues moving
indefinitely.

32.The height of a person whose center of gravity is at 95 cm, measured from the soles

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

33.Carrying a back bug, ...
a) lowers the center of gravity
b) increases the stabiliry
c) makes the body tends to bend forward
d) makes the body tends to bend backward

34.The applied force is located between the load and the fulcrum in ...
a) Class I lever
b) Class Zlever
c) Class 3 lever
d) Class 4 lever

35.If the elbow contraction is assumed to be a lever, its mechanical advantage M is ...
a) -l
b) Less than I
c)1
d) Larger than I

35.In the right figure, the restoring torque Tn, due
to the person's weight, against toppling, is ...
N.m if the mass of this person shown in the
figure is 100 kg (assume the gravity g=10 m/r')
a) 1500
b) 4es
c) 100

d) 68.6
37.Inthe right figure, Spreading the legs makes the

base of support wider which ...
a) makes the center of gravity moves right
b) urakes the center of gravity moves left
c) increases the stability against a toppling

force
d) decreases the stability against a toppling

force

Page 3 of 5
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38.In the previous figure, if the applied force Fo, needed to make this person on the
verge of toppling, is 80 N and the gravity g=10 mls2,then this person's mass is ...
a) 70 kg
b) 7s kg
c) 100 kg
d) 120kg

39.which of the following is gg! from the gegeral properties of light?
a) It obeys the coruervation of energy laws
b) It is an electromagnetic radiation
c) It can be interfered, diffracted and polarized
d) It needs a medium to travel through.

40.1f the light velocities in the l't medium and the 2'd medium are vpnd Tz,
respectively, then the ratio of the sine of the incident angle in the 1st medium to the
sine of the refracted angle in the 2nd medium equals ...
a) v1v2

1.

D) _' vlvz

c)2
'vl

d)3
' 1)2

4l "Lidtfipasses from a material with an index of refraction of 1.3 into one with an index
of refraction of 1.5. Compared to the incidentray, the refracted ray....
a) bends away from the normal
b) bends toward the normal
c) is un-deflected.
d) (not enough information to know)

42.The critical angle for the glass-air boundary is ... (nghrr=1.49, na.:l)
a) 24.40
b) 42.2.
c) 73.6o
d) 0.73"

43.4 converging lens of focal
from the lens.
a) 5cm
b) 7.5 cm
c) 10 cm
d) t5 cm

lenglh 10 cm forms real images of objects placed at ., .

44.An object 50 cm high is placed
is 1.5 m. The image height is
a) 1s0
b) 77
c) 52
d) t7

I m in front of a converging lens whose focal length
... cm.
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45.What is the difference between the pressure at the bottom of a pool with a depth of
2.5 m and the atmospheric pressure (water density is g*oru, = 1000 kg/m3, the

acceleration of gravity is g = 10 m/sz)?
a) 4000 Pa
b) 25000 Pa
c) 40000 Pa
d) 50000 Pa

46.The term that represents the potential energy of the fluid in Bernoulli's equation is

a) pgh

b) 1p"'
c)P
d)A

47.Pressure applied 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) Ilernoulli's principle
b) Flow rate
c) Pascal's law
d) Archimedes' principle

48.if the measured blood pressure is70140 mmHg, the patient is advised to ...
a) Take a hot water bath
b) Drink less water
c) Lay down flat with raised legs
d) Stand straight'

49.If the resistances of a platinum resistance thermometet at lower and upper fixed
points (0 "C-100 oC) are Ro:3.50 Cl and Rroo=3.65 Q, respectively, the resistance of
platinum wire at 60"C is ... O
a) 3.55
b) 3.se
c) 3.41
d) 3.0e

50.The heat stroke temperature (41"C) on the Fahrenheit scale is around ...
a) 3r4
b) 106

c) 73

d) s8

End of questions
With my Best Wishes
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Assiat University
Faculty of science

Radiution Physics

P 344

A\il ,$',)) Level: III
8/6/2024

Phvsics department 2023-2024 Time: 3 hours

Question No.1: (8 deerees) (Total 50 degrees)
write in the attached table the svmbol (T'l for true answer or (Fl for fulse answer:

l.Nature is a science that studies the universe

2.The stars are not eternal because its transformations from energy to mass

3.The method of vision according to the latest theories are vibrations and transtations

4. A mass of one kilogram contains energy equivalent to C2

5. Energy has no priority over mass nor mass over energy

6.Anucleonis: p+e

7. Radioactive decay leads to: instabil@

8. Radiation can be defined as the emission of: excess mass or excess energy

9. Gamma radiation originates in the electronic shells

10. The isotope has the same number of: protons

1L. Alpha decay occurs when the atom ejects.' 2 neutrons & 2 electrons

12. Gamma decay affects the mass of the atom

13. Gamma rays are produced by the combination of: e+ * e-
14. Most of the background radiation comes from: Radon gas

15. The conventional unit of the "radiation absorbed dose" is: Joule

15. Exposure doses to terrestrial radiation vary depending on.. location& geology

L 2 3 4 5 5 7 8

9 10 LL L2 13 L4 15 16

(1)
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Question No.3: (14 deH.l

cho"r. ,nd dfcuss the correct answer- (or answersl:

1. Radiation is one of the elements of : (A) light (B) material (C) energy

i.' *""i"",rir, *r;il;;; ;;;;i;;;; ;; :' @; ;;;;;;;;;; i;; -;;;; i;; -:;;:;;

3. lonizing radiation can be considere d asz (A1 particles (B) waves (c) energy

""""'t"t"

4. Electrons move around the nucleus according to: (A) Newton's laws (B) Einsteints laws

5. Radioactive decay leads loi (A) instabilitv (B) stabilitY

6. Radiation can be defined as the emission of : @) excess m&ss (B) excess energ/

7. The radioactive decay occurs when the atom eiects:

(A) electrons (B) protons G) neutrons

g. Beta decay occurs when ........ ls emitted from the nucleus :

(A) an electton (B) proton (C) neutron

9. Gamma radiation can be considered as:'
(A )an energy (B)waves (C)particles

;;: ilil-ii; i;iil ti,"; it ;;k;; ;;; ;;;i;;i;il; ;;;;;;; ;;ilffi;;ili;*
(A) mass @) activitY (C) volume

(3)



11- The deep penetrating type of radiation is:

@)q
(A) Mass

OF
(B) charge

(c)Y Because of its:
(C) velocity

t2. t l0yl ol a rq.d.
(A) more

......,,.. Harmful to tissue than 1' lGyl of P rad z

(B) less (C) less or equal

13. Regions at higher altitudes receive ............ cosmic radiation:
(A) more (B) less (C) less or equal

14. DNA contains information and predictions about genetic:

(A) disease (B) mutation (C) disorders

(4)



No.4:
Al Find & correct the mistake in the following sentences

1. Matter and energy interact to give natural phenomena

2. The human used his mind, so he was able to harness and adapt the aniverse

3. The progress in using behuviors &anderstanding is enormous

4. The ubsolute beginning of the universe is an energy

Bl. Comment shortlv on the following images

,*'** flJ -rd'+fl'
--€8$=# ffi-el

o

ryL.*lI$*{f,E

Cl. Sueeest a title for the following

HtL + Hl - H?(D) + elr* v * energY

ut+H?-Hr|*energy
Hr?. + Hel - Hel + H| + ttl + h. energy

...*/\-fll6,iLv1..4il-t+'* 
et***

Best wishes

(s)
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Assiut University
Faculty of Science
Department of Physics
Second Semester 2023-ZW 4
Date:2310512024

Physics Program (Level 3)
Course: Plasma Physics
Code: P332
Final Exam (50 points)
Time:3 hours

The final exam is in 3 oases (50 ooints)

First question: Choose the correct answer (20 points: I point each)

1) The definition "charged particles interact simultaneously with many other charged
Darticles" is nresent ....

A. Plasma B. Quasineutrat gas b.coti".u"u,;h;;i;; I D:- s;il;q#;,
2) The Temperature of 2 eV plasma is ... K

ll

A. 5800 | n. 11600 i c. 23200 D. 4.6 x 104

3) For ordinary air at room temperature and U6 = 14.5 eV ,The fractional ionization (ni/n")
.*-.-"II9qLqF{ b.y $-aha equation is ...
A. tozz i n. ro-22 j c. 16-122 i t. lfiia
4)'oThe radius of circular motion of charged particle in presence of uniform magnetic field.",

is the delinition of ...
ls

4. Debye shield i B. Larmor radius ] c. cyclotron i D. circular motion

5) In presence of B and absence of E fields, plasma particles tend to ... the magnetic field, and
olasmas are ....

D. enlarge-
naramasnetic

A. reduce-
diamaqnetic

B. reduce-
Daramagnetic

C. enlarge- 
i

diamasnetic i

-r
i

6) The magnitude of gravitational velocity is usually negligibte but when the lines of force are
curved, there is an effective gravitational force due to ...

A. Debye shield i g. Larmor radius j C. centrifugal force . O. circular motion

7) Compute ry for solar wind proton with streaming velocity 300 km/s,B = 5 x 10-e T, while
vrr is negligible.

A.1.3 xLOT m i s.2.19 x los m la;3;-i3;;
8) In the gravitational field, the net current density in the plasma given by ...

B. (p"* p)ve C. Both A&B D. None
mentioned

A. n(M+d# 
i

of

9) An ion engine has a 3T magnetic field, a hydrogen plasma is to be shot out at an E 1 B

10) A typical plasma density might be ... ion- electron pairs per m3

D. 1018A. 10-3s j n. tO3s i C. 10-18

11) Perhaps 80 7o of plasma phenomena observed can be explained by .

D. None
mentioned

A. Debyc model B. crude model C. waves model of

12) Equation of ... means that the incoming fluid equals the outcoming fluid.

A. continuity B. statc C. motion D. Saha
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Second question: Put T for true and F for false statem
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Third question: Answer the following (20 points: 5 points for each)

1- (a) Plasma could shield out electric potentials that are applied to it. Prove
from the electron distribution function that Debye length has value [2.5p1:m7"'= | -=u 

4""n
(b) In the TFTR (Tokamak Fusion Test Reactor) at Princeton, the plasma was
heated by injection of 200keV neutral deuterium atoms, which, after entering
the magnetic field, are converted to ZOOkeV D ions (A - 2) by charge
exchange. These ions are confined only if 1111c, where a=0.6m is the
minor radius of the toroidal plasma. Compute the maximum Larmor radius
in a 5 T field to see if this is satisfied [2.5p1.

Two waves El and E2 differ in frequency by ZAa and differ wave number
zAk in propagation constant. Each wave has the phase velocity crrflr

appropriate to the medium in which they propagate. What is the amplitude of
resultant wave and draw it? (plot the wave shape)

(a) From the Navier-Stokes equation of motion, find the expression for the
velocity C5 of sound waves in a neutral gas [2.5p1.
(b) Find the frequency of plasma ion waves relation and plot the dispersion
relation, in the plot show sound speed in plasma 12.51.

Find the frequency of electron plasmas wave relation and plot the
dispersion relation, in the plot show the plasma frequency, the group
velocity, the phase velocity and the thermal velocity (one-dimensional
problem).

End of Questions
Good Luck

Dr. Hadeer El-Hawary
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2-

3-

4-

Electron charse (e) 1.6 x 10-reC Boltzmann's constant (kn) 1.39 x [O-zs IK-r
Electron mass (mJ 9.1x L0-3rks Universal sas constant ( R) 8.3L41lmol. K
Avosadrons number 6.022 x lo23 Proton mass (mo) 1.67 x li-z7ko
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Answer ONLY 40 question from Part l.
Answer ALL questions in Part ll&lll.
Part I: Multiple Choice (Circle the one best answer to each qaestion)

1. Electric field intensity (E) at any point in an electric field is equal to

(20Points).

a.E=-VV b.E--VVz c.E=-vVt/z d.E_,VVr/,
2. lf magnetic fietd in region is given by B' - 4r + Bk , then flux passing

through a 5 m2 area loop will be

a.20t * 4oE wb b.20 wb c. 40 wb
3. value of magnetic field that will cause a max force of z x 7t3N on a 20 cm

wire carrying current of 70 A will be

a. 3.5 x 1"0-3 r b. 1.5 x 1.0-3 T c. 4.5 x t0-3 T d. z.S x\O-3 T
4. The Fundamental Theorem for Gradients is

eb-
a.l,Ff).dt=f(a)-f(b)

eb-
c. l,(vf).dt = f (b) t f (a)

5. Poisson's equation is

a.Y.D=pu

ob-
b. -J,ryr.at =f(a)-f(b)

eb-
d. l"(vf).dt = f(ab)

.t

c, Y.E = €opu d, y2y =0

d.30 wb

.t

d. llra'

d. V.E: p,l e o

which one of the

.i
.E=0.

.E *0

b. v?v -* p
€o

6. what is the value of total electric flux coming out of a closed surface?
a. Zero.

b. Equalto volume charge density.

c. Equal to the total charge enclosed by the surface.

d. Equal to the surface charge density.

7. Consider the right diagram. Which of the following
statements is correct? The electric field E at a point P

due to the presence of dipole as shown in the above

diagram (considering distance r>> distance d ) is

proportionalto

a.1lr b.1lr2

B. Gauss's law in differentialform'js
a.Y.D=p" b.y.E=p"

9. For electrostatic fields in charge
following is correct?

a.VxE=0 and V.E=0
c. Vx E =0 and Y.E +0

c. 1l r3

c. Y.E = €opu

free atmosphere,

b. VxE *0 and V

d. VxE*0 and V



10. ln free space, if p = 0, the Poisson's equation becomes

a. Maxwell's divergence equation V.B = 0 .

b. Laplace's equation VzV =0

c. Kirchhoffs voltage equation 2V:0. 
..

d. None ofthe above.

L1. What is the force on a unit charge moving with vetocity rTin presenceof electric field

E and magnetic field B ?
a.E -v.E b. E +v.E
c. E+ixE d. E+Exn

12. Equation Y-B =0 is based on

13. Differential form of Gauss's law in magneto statics is

a.Gauss's Law

c. Ampere's Law

a) dtvB = p/to
cl dtv9 - -dBldT

a) Planck's law

c) Faraday's law

a) Gauss's Law

c) Ohm's Law

b. Lenz's Law i

d. Continuity Equation.

bl div B = 0

dl divB = pJ

b) Gauss's Law .'

d) Ampere's Law

b) Faraday's Law

d) Ampere's Law

L4. Which of the following laws do not form a Maxwell equation?

15. lnduced electric currents can be explained using which of the following laws?

16. Given that f (x,!,2) = sin(xyz)what is del/?
al xz stn (xyz) i + xz sin (xyz) j * xz stn (xyz) k
bl xy cos (xyz) i * yz cos (xyz) j * xz cos (xyz) k
cl yz cos (xyz) i * xz cos (xyz) j + xy cos (xyz) k
dl yz cos (xyz) i * xz stn (xyz) j + xz cos (xyz) k

17. Given thatf (x,!,2) = xyz * xy + zwhatisdel/?
a) (yz+ y)i + (xy+ 1)i + (xz + y)k
b) (yz+y)i+(xz*7)i+@y+z)k '
c) (xy + z)i + xyz j * xyk
dlUz + y)i *(xz + x) j +(xy + 1)Ic

L8. Whatisthe divergenceof thevectorfield Fwhere F: x i + y i * zk7
a)x b)v c) z d)3

19. The electric field intensity at a point situated 4 meters from a point charge is

200 N/C. tf 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

T



20. The electric field at a
conductor is

a) proportionalto d

point situated at a distance d from straight charged

c)inversely proportional to d2

b) inversely proportionalto d

d) none ofthe above ,

21. "The total electric flux through any closed surface surrounding charges is
equal to the amount of the charge enclosed". The above statement is

associated with
a) Coulomb's square law

c) Maxwell's first law

22.rhefour underlying equations in electromagnetic theory are call'ed:

23. Gauss' law of electricity, Gauss' law of magnetism, Faraday's law of
induction, and Amperes' law form the basic equations of electroinagnetism.
This combination is collectively known as:

a) Einstein's Equations

c) Newton's Equations

a) Coulomb's equations

c) Fermi's equations

b) Gauss's law

d) Maxwell's second law

b) Maxwell's Equations

d) Faraday's Law

b) Maxwell's equations

d) Fermi's equations

b) sfnx * siny * sinz
dl sinx f cos y * cos z

F=xi +yzj? 
.,

d)'vi

24. The electric field associated with an electromagnetic wave in vacuum is

given by E =40 cos (kz - 6x1dt)i where E, z and t are in voltfm, meter and

seconds respectively. The value of wave vector K is

al 2m1 bl 0.5m'1 cl 6m-1 dl 3m-t

25. What isthe divergence ofavectorfield Fwhere F = sln x i * siny j *
sin z k?
a) cosx * cosy + cosz
c) cos x * siny * sinz

26. What is the curl of the vector field F where

a)-xi b) -yi c) -xi

b) False

use the curl operation? .i

b) Gauss Divergence theorem

d) Maxwell equation

4

27. Curl is defined as the angular velocity at every point of the vector field. State

True/False.

a) True

28. Which of the following theorem
a) Green's theorem

c) Stoke's theorem



w
l' -\

29. Find the curl of A = (1t cos ax)i * bl + ex)k
al?i- exi - cos ax k b) i- exj - cos ax k
c) 2i- exj * cos axk d) i- exj * cos ax k

30. The curl of a curl of a vector gives a '

b) Vector

d) Non zero value

31. Given the potential v= 25 sin fl in free space, determine whether: v
satisfies Laplace's equation

b)No,
d) Potential is not defined

32. Find the Laplace equation value of the following potential field:Y: f-)/+22

a) 0 b) 2 c) 4 d) 6

a) Scalar

c) Zero value

a) Yes

c) Data sufficient

distance Lm in air.

al 78x1d N/C

cl 36 X ld N/C

33. Find the electric field intensity of two charges 2C and -IC separated by a

distance 7m in air. .,

alLsxld N/C b) exLd N/c c) 36x1d N/C dl -18xld N/C

34. The electric field intensity of two charges 2c and -1c separated by a

35. The Stoke's theorem uses which of the following operation?

b) exld N/c
dl -1sxld N/c

.t

b) Force on a test charge

d) Product of for:ce and charge

a) 0 b) 2 c) 4 d) 6

36. The Laplace equation value of the following potential V = f - t' * ,,
a) 0 b) 2 c) 4 d) 6

37. The electric field intensity is defined as

a) Force per unit charge

c) Force per unit charge on a test charge

38. The force on a charg e 2Cina field lV/m
a) 0N b) 1N c) 2N d) 3N

39. Find the Gauss value for a position vector in Cartesian system frgm the origin
to one unit in three dimensions

c) -3

5

a) 0 b) 3 d) r



40. The divergence theorem value for the function given by @, sin x, f)
all b)o c)-t dl2

4L. A point charge 2nc is located at origin. what is the potential at(7,0,0)?

a) 72 b) 74 c) 16 d),8 
i

42. A point charge 0.4nC is located at (2, 3, 3). Find the potential differences
between (2, 3, 3)m and (-2,3,3)m due to the charge

a) 2.5 b) 2.6 c) 2.7 dl 2.8

43. ln a magnetic field of 2.50 x 10-3 T, if magnetic force is equal to proton's
weight, then the proton moves with the speed of

a) 9.4 x 7A2m b) 9 x 102m c) 5.4 x 7t2m dl 1,4 x lt2m



2.

8.

Part (II): True or False questions

STATMENT

1. The electric field E of a single point charge q at a distance

.1qf lSl 

--
4fieo rz

The number of electric field lines crossing a closed surface

is proportional to the charge enclosed.

Maxwell's equations yield two separate equations for the

electric and magnetic fields E and B. How fast are the E

waves moving in comparison to the B waves?

Current density is defined as: Electric charge over time

per area.

Electromagnets attract objects like pins and needles like a

real magnet.

O. The magnetic field lines, resulting from moving charges

are always closed, inde-pendent of the trajectories of the

charges.

7. The acceleration of electrons is more effective using an

electric field in comparison to using a magnetic field.

0. The net magnetic flux of a static magnetic field through a

closed surface depends on the net current on that

surface.

9. The principle of superposition states that the interaction

between any two charges is completely unaffected by the

presence of others.

1O.The flux of E through a surface S is :

f
QE = | E.da,'

Js

4.

5.

i
I

li
.i

i

(5 Points)

TRUE FALSE

,

.t
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Part lll: Work Problems (25 points)

show oll your work ond explain each mojor step to receive full credit.
.t

1) Consider a one-dimensional world with two point conductors located at x = 0
m and at x = 70 m.The conductor at x = 0m is grounded (z = 0 vland the
conductor at x = 70 m iskept at a constant potentiat ot 200 V. Determ ine lt'j

Solution



2) Check that the fields:

E(r't) = Eo eW(-kz) cos(kx - l.elt)I

E(r, t) ='; exp(-tz1 lk sin(kx - ,;lt)t * k cos(kx - at)jl
satisfy all of Maxwell's equations

Solution



3) For an electric field E - Eo sin(arf), what is the phase difference between

the conduction current and the displacement current ? '

Solution

10



4l Starting with Maxwell's equations in vacuum (no materials, no currents, no

charges) derive the wave equation for the H fietd. !

Solution

11



5) The vectorA:3xr+ yj +22h, and f= x2 + tf + 72.
i) showthat v . (fA) at the point (2,2,2)is 120, byfirst cabutating

fA and then calculating its divergence.
ii) Calcutate V x (f A). ,:,::

I

Solution

[t{D 0I xmil

72
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Answer the following questions

Question (1) True or False (6 points)

1) Currently, BzlBe diode rectifiers are the most commonly used rectifiers in
industry. ( )

2) In order to get a smooth cuffent from rectifier circuits, alarge capacitor should be
connected in parallel with the resistive load. ()

3) In diode rectifiers, it is possible to control the value of the output DC voltage by
adjusting the firing angle. ( )

4) In switching power supply circuits, the efficiency is higher than that of linear
power supplies. ( )

5) In the boost DC-DC power converter, the output voltage is lower than the input
voltage.

6) The Cuk DC-DC converter is preferred than the buck-boost one.

Question (2) Cross the correct answers (one or more selections ard possible).
(7 points)

1) For diode rectifiers, a one-way circuit
] A. needs less switching components than a two-way circuit.
] B. needs a more complex transformer than a two-way circuit.
] C. has higher energy efficiency than a two-way circuit.
] D. generates less electromagnetic interftrences than a two-way circuit.

2) Compared with aBz rectifier circuit using diodes, an|y'1z rectifier circuit under the
same condition will output (ignoring the diode voltage drop)
t I A. more stable voltage.

t ] B. the same voltage.

t I C. a higher voltage.

t ] D. a lower voltage.

Page 1 of8

()
()

t
t
t
t



3) In Bz thyristor rectifier circuit, in order to get the same output voltage like Bz diod
rectifier, the firing angle should adjust to

t I A. 30 degree.

t I B. 60 degree.

t I C. 90 degree.

t I D. zero degree.

4) Compared to linear power supplies, switching power supplies usually have the
following characteristics :

t I A. Higher efficiency.

t I B. Lower efficiency.

t I C. Lower ripple.

tl D. Higher ripple.

5) In a linear power supply as shown in the following figure, the keys to keep the output

/ll I "I
i11 V

,N
:l u 

I

ll.

J,,, I 
,u

voltage, Vn, stable are that

t I A. the input voltage Vo is stable.

t ] B. the zener diode V, provides a stable voltage.

t ] C. the transistor operates in ampli$ing region.

t I D. the switching frequency is very high.

6) A buck convefter can

t ] A. convert a DC voltage to a lower DC voltage.

t I B. generate a higher voltage than the input voltage.

t ] C. generate a sinusoidal voltage without DC component.

t ] D. operate without switching components.

7) The following current and voltage curves are measured at the load of a rectifier
circuit. The following conclusions are true:

50

40

30

20

10

0

-10

Time (s)

t I A. This is an M1 circuit.

I I B. This is a 82 circuit.

t I C. The load is capacitive (RC load).

t I D. The load is inductive (RL load).
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F
Question (3) (8 points)

a) A buck converter is shown in the following figure with Vo: 150 V, L: 100 mH,
C: 200 uF, and R : 20 O. The switching sequence is given on the right side of
the circuit with Ton : 1 ms and Ton: 2 ms. The system already operates in stable
state.

1- Calculate the average output voltage Va.

2- Calctlate the average inductor current L.

3- Calculate the maximum and minimum values of the inductor current Ir. Suppose
the change of the inductor current is approximately linear.

Page 3 of8
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b) The op-amp in the circuit is ideal.

Calculate lt,Iz,lt,I+, and Vo.

3 KO .3KQ

,,1?, *o

Question (4) (10 points)

For M: circuit with Thyristors, draw the load voltage trajectory uo(t), the voltage drop urr(t)

across thyristor 1 and the semicondutor curre.nt trajectories i1i(t)for o: 30o and ct: 150'. In

this case the load current i6(t) can be assumed to be constant, i- e. io(t) : Io : const.

Commutation losses can also be neglected.

P;*. 4 of 8





^) 
F * tlr" 2"".. dioa. regulator, for Rl:3 kO vi

determine Vr , V* , IR, IL, Iz andPz

b) An inverter with a three-phase symmetric load is shown below. The switching

status of the three inverter arms based on time are also illustrated below. Please

calculate the voltage values in different switching status and draw the curves of

the following voltages :

l. uuo(between winding u inputpoint and DC middle point 0)

2.u,0(betweenwindingvinputpointandDCmiddlepoint0)
3. u,o(between winding w input point and DC middle point 0)

4. ttuu(between winding input points u andv, line voltage)

5.uuN(between winding z input point and neutral point, phase voltage of winding r'l)

6. uur,t (between winding v input point and neutral point, phase voltage of winding v)

'7. u*u(between winding w input point and neutral.point, phase voltage of winding w)

8. uyo(tetween neutral point N and DC middle point 0)
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Question (5)
(t 1 points)



ul
Ann status:

0 30"' 90' 150" 2 0'' 270' 330"

uu

UuN

UwN

uuo

uuo

uwo

uuu

uivo



trajectory ua(t)' the voltage droP

urr(t) across thyristor i and the semicondutor current trajectort":::!?*i T:X 111urr r\L,,, 4vrvuu errJ

cr: 150.. In this case the load current io(t) can be assumed to be constant, i' e' io(t) : Ia

: const. Commutation losses can also be neglected'

rt : 30o B2 cr - 150o

Lls - 115

Ufith my best wishes
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Dr. Mohawed Abdelsater Swifg

Question (6)
(8 points)


