Assiut University Atomic and Molecular May 2017
Faculty of Science Spectroscopy B.Sc. Physics

Physics Department Time: 3 hrs.

Answer only four questions.

1)- Calculate the projection of total magnetic moment vector i on the total

2
angular momentum vector J.

2)- a- Draw an energy level diagram representing the anomalous Zeeman

Effect in a magnetic field for [3 ’p, /21/2 = 3 S, /2]

b- Calculate the number of components in the Stark effect of the hydrogen

line L,.

3)-a- Prove that the allowed rotational energies of linear molecule can be
written as:-

| E,=ByJ+1) ém ,B'=h/8m%lc cm™?

b- Draw the energy — levels pattern for non — rigid rotating linear
molecule.

4)- Considering the molecule HCI as a rigid rotating linear molecule,
calculate the separation of the lines in the spectrum of the molecule.

[Hint: mg =35my, my=1.68%x10"%*gm, r, = 129 A°]

5)- a- Prove that the frequencies of the normal Zeeman transitions between
two states are given by:-

w = w, + (MBH/h)(mLZ - le), [Hlnt UH = gMBM]H]

b- The red line of cadmium splits into three compbnents separated by 120
MHz when source is placed in magnetic field of flux density 8.6 mT.
Calculate the ratio of charge to mass (e/m) of the electron.

[Hint: Mg = eh/2m]

Good - Luck
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Question (1): FORTRAN Language: Circle the correct choice: (5 Marks)
1) In which column does the code start in standard FORTRAN 77?

a) 2-5 column b) 6 column ¢) 7 column

2) What signals a comment in FORTRAN 90?
a) ! anywhere on the line b) C in column one ¢) * in column six

3) How can we continue source code from one line to the next in FORTRAN 90?
a) by * in column 6 b) by & at the end of a line ¢) by using brackets

4) What is the purpose of a number in column 2 to 5 in standard Fortran 77?
a) jump label or format label b) jump label ¢) format label

5) What is the difference between a function and a subroutine?

a) there is no difference

b) subroutine returns a value, but a function returns many values
¢) subroutine returns many values, but a function returns a value

6) If we have a subroutine, how can we transfer a value calculated inside it out?
a) by using data block b) by having an argument which will retrieve the value
¢) we cannot transfer values from a subroutine

7) The FORTRAN program begin with:
a) open statement b) declaration as real var, etc. c) program name

8) What meaning has the first * in the WRITE(*,*) statement?
a) tells the system to use default formatting

b) tells the system not to use the default new-line

¢) tells the system to send the output to the screen

9) The common block is used to share between subroutines.
a) large data b) large variables ¢) large declaration types

10) In the common block:

a) all variables don’t have the same declaration type
b) all variables must have the same declaration type
c) all data must have the same declaration type
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Question (2): FORTRAN Language: Circle the correct answer: (5 Marks)

1) One of the following expressions does not evaluate to 2. Which one ?
b) 4**(.5

a) SQRT(4.)

¢) 4.0%*(1/2)

2) What does the following program print on the screen ?

program test

i=4
j = (i/2)**2
k = i/8
i=1i-2
write(*,*) 1,
stop
end

a)2 0 0 b) 2

J, k

4 0

)2 4 1

d) 4%*(1./2.)

411

3) If A =2.0, B =3.0, C = 4.0, what is the value of A**2*B-C/A ? (A, B, C are real variables)

a) 0.2

b) 4.0

¢) 10.0

4) What does the following program print on the screen ?

program loop

integer 1,
J=2
do 10 i =
J=2%]

10 continue

J

2, 1

write (*,*) j

stop
end

a)2

b) 32

0, 2

c) 64

d) non of them

d) 265

5) For the following segment of FORTRAN 77 code, what will be stored:

CHARACTER*8 SUBJ

SUBJ = 'P462programming’

a) P426programming

b) P462

c) P462prog
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2) The magnetic field B, produced by 2 circular current loop at a point on the axis of the
loop, where By is given by: B, = Z——;’tﬁ%ﬁ ’ |
where o = 41 X 1077 Tm A”', R is the radius of the loop, I is the current, and x is the
distance from the center of the loop.
Write FORTRAN 77 program “pbfield” to calculate a table of values of B, for Xx varying
from 0 to 5 cm by step of 1 mm, for I=0.1 A and R = 1.4 cm. Build the program as:

e in main program: [ig and 17 are REAL parameters.

e in main program: R and I are REAL and read from screen with free format.

e build a function to calculate B, .

e in main program: save the results to file “pfield.out” with By in exponent

notation with 10 field width and three decimal places. (6 points)

---------------------------------------




stion (4): Numerical Methods: Circle the correct choice: (5  Marks)

ton-Raphson s method of finding roots of nonlinear equatlons needs:
b) 2 initial guesses ¢) 3 initial guesses d) 4 initial guesses

0, there is (are): 7
e root b) at least one root ¢) two roots d) many roots

e dlfferentlal equation 2 + x*y = 2x+ 3 is called:

omogeneous first order second degree
homogeneous second order first degree
‘onhomogeneous second order first degree
nOnhomogeneous second order second degree

i;olving differential equation gives:
one solution b) two solutions c) three solutions d) none of them

Eitended Euler’s method of solving ordinary differential equation has the form:
2
Vi1 = Vi — f(xi, yowl b) Yiv1 = [}’i +f(x, yow+ (i, v *WZ—]
2
)J’i+1 =y + f(xi, yowl d) yiy1 = [)’i —f(xg, yow—f'(xi, ¥ W;]

sume you pass a function f(x) through all data points (xo, yo), (x1,¥1), 0, X, yn) . If
he value of the function f(x) is required to be found outside the range of the given x-
ata, the procedure is called:

)‘extrapolation b) interpolation ¢) guessing d) iteration

) Given n + 1 data pairs, a polynomial of degree passes through n + 1
lata points.
)n+1 b) n + 1 or less c)n d) n or less

E - 9) Polynomials are the most commonly used for interpolation because they are easy to:
: ’Va) evaluate b) differentiate c) integrate  d) evaluate, differentiate and integrate

'f10) Given the two points (a, f(a)), (b, f(b)), the linear Lagrange polynomial p;(x) that
. Passes through these two points is given by:

APy (x) == f (@) + 5 f(b) b) p1(x) = == f(@) + ;- f(b)
9 p1(x) = f(a) + LS f @ q) d) p1(x) =22 f(@) + 3= f(b)
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Question (5): Physical Measurements: Solve the following proplems: (5 Marks) ;

1) The data of the velocity of a body as a function of time is given as follows:
Time (s) 0 |15/18 22|24
Velocity (m/s) | 22 | 24 |37 | 25| 123

Find the velocity in m/s at 16 s using linear interpolation. (2 points)

Solution:

The linear interpolating function p(x) is:

----------------------------------------------------------------------------------------------------------------------

----------------------------------------------------------------------------------------------------------------------
----------------------------------------------------------------------------------------------------------------------
......................................................................................................................

----------------------------------------------------------------------------------------------------------------------

2) Find and calculate Lagrange polynomial equation that passes through the 3 data points:

x |15]/18|22 (3 points)
fix) |24 37|25

Solution:
The Lagrange interpolating polynomial function for the 3 data points has the form:

------------------------------------------------------------------------------------------------------------------
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on (6): Physical Measurements: Solve two only of following: (20 Marks)

er Waals equation for gases takes into account deviation of real gases. The equation

P+ %) (V—b) =RT, with P is pressure, T is absolute temperature, V' is volume
{ R is the universal gas constant. Parameters a and b are empirical constants depends
»p“ziirtikcular gas. Given R = 0.08 ,a = 3.598,b = 0.04267 ,P = 10 and T = 300.

l;r;.nge the equation to be cubic equation of V" and write FORTRAN program to find
_oiume V for the above values using Newton-Raphson’s method. (10 points)
0] ,
~’ngé‘ment of the equation:
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Cup of coffee is initially 170 degrees Fahrenheit and is left in a room with room

temperature 70 degrees Fahrenheit. Assuming Newton's law of cooling in the form:
’

%z k(T — A) , where T is temperature of object, 7 is time in minutes, 4 is room

temperature and k is constant.

Write FORTRAN program using extended Euler’s method to find what is the degree of

the cup after 7 min.?
To find the constant k, suppose that when the coffee is first placed in the room, it is

cooling at a rate of 20 degrees per minute. (Note, put £ with any value if you don’t be

able to calculate it) (10 points)

- Solution:

~ Werite the initial conditions and find the k:

----------------------------------------------------------------------------------------------------------------------

----------------------------------------------------------------------------------------------------------------------
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Write Lagrange interpolating polynomial function and the law of L’s in this case:

T AL I B R L LT R AR R I *ecccnne
teesseccencenna, ®rccccsans Sttt ctctrncesas A R L L T T, *ecccrencaan R A R
49800000 cc et nagas R e R TP *tecccccsaas ®ecreccctcnncna *reresssees Seercsrae
®eccecccccnns *ececccnns R R R T T, *etrecenenas **ccctncaas *erecccrcnnne R .
L ...--o-......-----o-..........-.-....... ............... R T T R ®tecccacans
R “ecoccen ttcrceccenians, tesense ®tececcans M T ®tccsscsenns ®ececccennas “rrececans
R *eccceces *ecscasa ®tcccctctcenas L teccnss *ecccrecne R cee
Sttt ettt .-..----...-.........-.-.. I ctccncns R T
teteenas R R T MR K L T B R LT TR R R R
A L B L E T T T .......-...-...-..-......... .......... B L
he P rogram:
'
' ' '
'
' '
Lee ! ee tes -o..-.-.---------..........- ......... ®ecrcscnnns B R T T cscees *ecesnccas coes
'
' '
' ‘
'
)
| e | e , .o LT e T T o..-.----.-..---.-.-.--.-.---------.-..-..-.--.
'
) ' '
'
'
'
' ' ' '
I R R I -......-...-............--... ..... cecenne *tececnces e L LT T T Y TS,
I ' '
' ' ' '
' ' '
' '
' ' '
' ' '
' ' ' '
e | e ! 4, R R R R NN, A RN T M R R X R T cescecne
' ' '
' ' ' '
' ' ' '
' ) '
i 1 t 1
' ' ) '
1 ' ' '
1% i ee | o4 ! ........-..-.---.-.-...-...- ........... I X PR L Y T TP
i ' ' 1
i ' ' '
' ' ' '
' ' '
' '
' ' '
' ' '
L “ecrececns R R, e R R R
' ' '
' ' '
' ' !
' ' .
)
' '
) ' )
oo ! ee I ee V.I.I..Il. lllllllllll .'.l.l.....-.t'..-c'-... -------------------------- *ssscevee ...I....l.-.ill
' ' '
' ) '
' '
. '
' '
) '
' '
A | *tecccecrcccas e .....-.-.--.....-.-- ----------- -o.--.-o----------..-----.-



'
'
'
v
i
'
i
'
'
‘
'
'
'
'
'

.o

.o

'
'
'
'
'
'
1
'
'
'
'
'
'
'
'
'
‘
'
'
i
:
)
'
'
'
'
'
'
'
'
'
'
'
1
'
'
i
1
'
'
'
'
'
1
i
'
'
'
I
'
'
‘
'
'
'
'
'
1
'
'
:
'
1
'
'
'
'
'
'
'
'
i
'
i
1
'
'
'
'
'
'
'
'
'
'
'
'
)
‘
'
‘
'
'
'
)
'
.
‘
'
'
'
i
'
'
'
i
.
'
1
1
1
i
1
'
1
i
1
i
1
'
'
'
'
1
'
'
'
'
'
]
i
'
'
'
i
'
‘
'
'
'
'
'
1
'

.o

.

.

.

sessscececsncesesnsen

teseessccscscsssssssne

eecesssesssscccssnsns

sssesesscssssscncccss

eescecrsscessscsscssos

ssesscsesssssssccsccss

escsesssevssssssssscce

sescesssesscrsssccses

sssssessesssvcscsncee

eseveccscccscvccenssce

esesee

L Y Y

®eecscccecccen

ecsvsvssssesen

ssscee

yeveee

Leosoe i

hheoeooe

TEE RN

esoce

oo ose

ves o0

X XN

XXX

ZEXX]

tsev e 1

seoee




<4

Draft Page

090 008 000000000000l EEs00s0E0sOOEIOOROLOIGOOROLIETBOOROIOOIOTOTOTE sesscssesesssscncne

0200008000 0000000000 sN00NsccNessssecPstOIEOOIRIIOEOIROIOTSIROICOCIROIOINOITRTS

eescessssssessssesscsscstanove D

sescesessscsesessssessesssese PR

P R R R R P R R TR NN R A NS N AR A AR R RN A AR A

PN T R R N R A N R AR R R N AR AR A

@00 600 0000000000000 00000E0000000C0CGRISIONOIOIOCOIOIOIOIGEOITOTDRITGTS

essseesscccesvsessssessssenss s

eecesesesessesesR et cesEnsRRssIPTEORRETOSIOELTSIRRIEL

.l..l.l...l.....'.'l....ll..'.ll..............o. see

eesessecsscssecrecsscssssssences o000,

0000800000 00000 0060000000008 00000000CGCOICOIOIGOIOIOIOIGGTIOIOIECRTS

e e N A R AR A RN

000 0800000000000 C00sccsstssssencsscsosescrssssscscsnons

eessssesesseeesseseLssOsRssINIROIRITITTOISROIOTS

eesss0esesesec0ens0eNsssssORORSISIIIRIIRTS

00680000 000000800000000c0esessOROEROIRTORIRIRIOIOOIIIOSICOSICOTTS

sece

008 500 600080000000 0s0s0000000sRN0CORNNOIOIOIROIOIOOIOIRICECLTS

esescsscnse

see sl

€5 2802000000080 s00eeresssesessncnsroeCetsRsRRRCIITOETS

oees eeso s .’..'..'-..l.lll...'vlﬂllitll...l.l.ll

End of Exam ... BEST WISHES ...  Instructor: Dr. Sherif Rashad MOK ' . |
Page 14 of 14




S—

Draft Page

oe

Page 13 of 14

oo




sl i — o glad) S - Ja gpea] daalas

Fmal Exam — S'econd Term: 201 6/2017 - Course Title: Physics of Low
Temperature P- 422- Time: 3h - Prof. Dr. Ahined Sedky

Answer the following_questions:

Q1(10 marks):
(a) Explain with the required diagram the mechamsm of BCS theory for electron pairs. -

-

-

(c) Write only London equation and éxplain the main difference between its physical
meaning and Meissner effect. |
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£ i) i —  glal) A8 - Ja gaad el

32 (10 marks): : . ' | ,
a) Writ short account about Pippard non local modification.

-

(¢) If Ginsburg landau parameter is 0.801 and density of carriers 12.16 x 102 Jem’
calculate the.surface energy and critical fields He, Ha, He, and Hes.

D)
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03(10 marks): v
(a) Calculate size of BCS electron pairs in both conventional and high T, superconductors,
and then compare them with similar values of the normal state. A '

(c) Calculate by nm the Spacin:g of vortex lines for a superconductor if Kgi = 0.955, pinning
radius = 1.2 nm and Pg=2pn.

-
- Q ’

-
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-

(b) Determine the flux flow resistance along a flat strip of type (IT) in mixed state.

-

(cy Clarify in details how the flux creep occurs in a superconductor and then explain how
you can determine the activation energy of flux bundles.

N
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Q5(10 marks):
(a) Prove that Ey(0) = 3.52KpT. is applicable only for weakly coupled superconductor.

(b) Write the type of crystal structure, T, J. (0) and ch valués for Ti: 2223 and Y:123 hj gh
T, systems. . ;

(¢) Consider a cylindrical superconducting wire of V=3.14 cm’, £=2 cm, R=10 mQ, T, =
30 K and ch(O) 6 T. Calculate the thermodynamlc critical ﬁeld and the number density of

electron pairs at 0 K .

-
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‘Assiut University 2" Semester
Faculty of Science Date: 28-5-2017
Physics Department Time allowed: 3 hours

4

Physics of Nano materials and its applications
' Cod :458 P

Answer the following questions:

1-Chose the correct answer in the following MSQ: (10 marks)
Nanomaterials may differ from micromaterials in the following aspects:-
1- Gravitational forces become (negligible, large, or intermediate) while
electromagnetic forces dominate. ~
2— The( classical , quantum mechanical, or both)models can be sufficient
to describe motion and energy.
3—( Greater, smaller, intermediate) surface to volume ratios.
- 4- Random molecular motion becomes ( more , less) important.
S- Gravitational forces are (negligible, weak, strong).
6— Electromagnetic force is ( strong ,weak, moderate) for nanosized
particlzs.
- T- Sur face atoms requlres ( less, high average) energy to move because
' they are in contact with fewer atoms of the substance.
8- Melting pomt (decreases ,increases, still as a constant) with partlcle
 size reduction.
~ 9- The mechanical strength of the materials becomes much larger than that
for the micro sized or bulk.
~ 10- The density of states for quantum wires, nanorods and nano tubes proportional to |
(E2 E1/2 OI'En) Hreh s
2- (a) Given the following data for GaAs : m, = 0.067 my , m, =0.45 m, , € = 12.4.
Calculate 1- The effective mass. 2- Exciton Bohr radius. (5 marks).
(b) Explain what the size of Exciton Bohr radius means for achieving strong
and weak quantum confinement. (5 marks)

3-— erte True (T) or False (F) in the followmg (10 marks)

(’d) (l)Tun} ing the size of the nanocrystal is a means to tune the optical band gap and
therefore the wavelength absorbed or emitted by the nanocrystal. ()
(2)- Quantum confinement effect causes the energy gap to increase, therefore
more energy must be absorbed for electronic transitions to the conduction band
gap of the material. ()

o (3)- High surface area to volume ratio provides strong drlvmg force to speed up

v thermodynamlc processes that mlmmlze free energy.

TR u

(4) At the earth's surface, the gravitational force scales to L’ ( L is the
dimention) .(" ) :




| (5) El

ectrical resistivity increases by about 3 times compared to bulk value ( ).

(b)Fromthe figure below which shows x-ray diffraction pattern for ZnS
- nanoparticles; calculate the particle size D( the wavelength of cu x- rays = 0.154

1

nm) (5 marks),  °%°7T— . T
500 n ; :

|
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S , 20,
4- Write about only two of the following:
1- Sol-Gel technique as a chemical bottom-up method.
2- Ultrasound method for nano-materials synthesis.

- 3- Electron beam lithography. (10 marks)

5. Explain the effects of nanoscale length on:

~ 1- Melting pointSystem total energy .
2-The mechanical strength. (10 marks)

Constants:
- Electronic charge =1.602 x107" Coul, € —gssx 10'12 ,

h/2r=1.054 x 10

" my best wishes| Prof .dr. Aly Othman

20 25 30 35 40 45 S0 55 60 65 70

(10 marks)




Assiut University — Semester: Spring 2017
Faculty of Science il Date: 3 June 2017

Physics Department ‘ PYY Time Allowed: 3 hours

Final Exam of Radiation Physics - Course Code: P444 - (50 Marks)

Answer the following questions:

Q1: (A) Define the binding energy, then Calculate the binding energy of deuterium, 2H. Give a
short comment on your result. Where the masses of 2H = 2.01410178 u, proton =
1.00727647 u, neutron = 1.00866491 u, and electron = 0.00054858 u. [4 Marks]

(B) Discuss the unstable nuclei that contains: [in short]

i) Neutron-rich, ii) Proton-rich [3 Marks]
(C) Give a short description about neutron sources? [3 Marks]
Q2: (A) distinguish between secular equilibrium and transient equilibrium in short? [4 Marks]

(B) An amount of 10 mCi of %°Sr (T1.= 28.78 y) is separated from a fission product mixture
and allowed to set for Y (Ty2= 2.67 d) to grow in. What is the activity of Y at (a) 20 h

and (b) 600 h? [2.5 Marks]

(C) What is the maximum activity of %°Y that will ever be present in the sample in previous
problem and at approximately what time after separation does it occur? [2.5 Marks]

Q3: (A) Define: Exposure, absorbed dose, and Equivalent dose [3 Marks]
(B) What is the photon/particle flux produced by a 1 mCi point source of ¥’Cs at 100 cm?
where the transformation of y-photons is 85% and g-particles is 5.6%. [3 Marks]

(C) If the "*"Cs source emits y-photons with energy 0.662 MeV and B-particles with energy
1.1756 MeV, calculate the energy flux of '*’Cs source for both emissions? [2 Marks]

Q4: (A) Write short note about FOUR ONLY [for heavy charged particles]: [6 Marks]

i. Stopping power
ii. Energy straggling
iii. Bragg curve

iv. RANGE
v.  Stopping time
vi.  Bragg-Kleeman rule (Scaling Laws)

(B) What is main difference between negatron and positron Interactions? in short! [3 Marks]

(C) Differentiate between good geometry and bad geometry in the transmission experiment?
[in short] [3 Marks]

Q5: (A) Write a short description about THREE ONLY from the following: [6 Marks]

i. Proportional counter
ii. Conductivity Detectors
iii.  Scintillation Detectors
iv. Thermoluminescence Detectors
v. Activation Effect

(B) What Follows Chromosome Damage by ionizing radiation? [3 Marks]

(C) What Follows DNA Damage by ionizing radiation? [2 Marks]

End of the Exam Good Luck Dr. Hani Negm



) Second semester 2016-2017  Final Exam (50%)
Date: 31/5/2017 Time: 3 hours

Fa l:‘“;’g Course Title: Selected Topics in Physics (IT)
aculty of Science . ”
Department of Physics Course Code: P 492 Assiut Umversnty

’
Constants: Magnetic permeability of air o = 47 x107 T.m/A, Boltzmann Constant kz= 1.38 x10™'6 erg /K,
Avogadio's number Na= 6.023 x10* molecule/mole, Proton Mass = 1.67x10? kg, Electron mass = 9.1x10 i
kg, Proton (electron) charge = + (=) 1.6 x10"°C and the Bohr magneton z = 0.927 x10% erg/Oe.

Part I: Choose the correct one for the following statements: - (1S Marks)

1- A positively charged particle has a velocity in the negative z direction at point P. The magnetic force on
the particle at this point is in the negative y direction. From this data the direction of magnetic field at
point F is:

a. - x direction. b. + x direction c. -zdirection d. +zdirection

2- A charged particle (mass = M, charge = Q > 0) moves in a region of space where the magnetic field
has a constant magnitude of B and a downward direction. What is the magnetic force on the particle at
an instant when it is moving horizontally toward the north with speed V?

a. QVB ioward the east. b. Zero c. QVBtoward the west d. QVBtoward the south.

3- The susceptibility of a ferromagnet in its paramagnetic state diverges wnth decreasmg temperature at
Weiss temperature, 6, which is :

a. Higher than O K. b. Lowerthan0 K c. Exactly O K. d. Not identified.

4- A straight wire is bent into the shape shown. Determine the net magnetic force on the wire when the
current I travels in the direction shown in the magnetic field B.

2L >
""" I “Too 90° I
L L
_____ L o L
i
a. 2/BLin-zdirection b. 2/BLin+zdirection ¢. 4/BL in +z direction d. 4/BL in =z direction

5- You stand near the earth’s equator. If you know there are no electric fields in the vicinity, a positively
charged particle that starts moving parallel to the surface of the earth in a straight line directed east is
deflectad:

a. upward b. downward c. tothe east d. tothe west

6- On the average, the permanent atomic magnetic moments inside a ferromagnetic domain are aligned
to one another.

a. antiparallel b. parallel c. perpendicular d. randomly relative

7- An equivalent expression of the cgs unit of the magnetic field strength, 1 Oe, is:

a. 1 line of force/cm? b. 1 maxwell/cm? c. 10°y d. anyofa,bandc

Page 1



8- When applying a magnetic field H to a piece of paramagnetic materlal the ratio of the measured
magnetization M to the applied field, M/H, is: -

a. small and negative c. Zero d. small and positive |

9- Which diagram correctly shows the magnetic field lines created by a circular current loop in which
current flows in the direction shown? -

I

[ B

. B /7 .\ B B ‘
[\ [ N\
i = ] 1
7,
\/ \/

—eeeeeeee

@) (b) © @ ©

10- Equal currents of magnitude 7 travel into the page in wire M and out of the page in wire N. Elght
directions are indicated by letters A through H.

p c The direction of the mag/nhetic field at point P is:
* a. C.
b. E.
¢ F
M) d G.
| e. H.
Part |l:_Solve the following problems then choose the correct answer:- (20 Marks)

1- A particle (mass = 2.0 mg, charge = —6.0 yC) moves in the positive direction along the x axis with a
velocity of 3.0 km/s. It enters a magnetic field of (2.0i + 3.0j + 4.0k) T. What is the acceleration of the
particle?

A. (36 — 27k) m/s? B. (—36j + 27k) m/s? C. (—24j + 18k) m/s? D. (24j - 18k) m/s®

2- A straight wire carries a current of 40 A in a uniform magnetic field (magnitude = 80 mT). If the force
per unit length on this wire is 2.0 N/m, determine the angle between the wire and the magnetic field.

A. either 39° or 141° B. either 25° or 155° C. either 70° or 110° D. either 42° or 138°

Page 2




3- A uniform magnetic field of 0.50 T is directed along the positive x
axis. A proton moving with a speed of 60 km/s enters this field. The
helical path followed by the proton shown has a pitch of 5.0 mm.

Determine the angle between the magnetic field and the velogity of
the proton.

>

A. 39° B. 51° C. 44° D. 34°

4- A wire (mass = 50 g, length = 40 cm) is suspended AT A e T AT T A
horizontally by two vertical wires which conduct a current |
= 8.0 A, as shown in the figure. The magnetic field in the
region is into the paper and has a magnitude of 60 mT.
What is the tension in either wire?

A. 015N B. 0.68 N C. 0.10N D. 0.34N

5- Each of two parallel wires separated by 8.0 mm carries a 20-A current. These two currents |
are oppositely directed. Determine the magnitude of the magnetic field at a point that is 5.0
mm from each of the wires.

A 20mT B. 1.6mT C. 1.3 mT D. 1.8 mT

Page 3



6- A solenoid 4.0 cm in radius and 4.0 m in length has 8000 uniformly spaced turns and carries a
current of 5.0 A. Consider a plane circular surface (radius = 2.0 cm) located at the center of
the solenoid with its axis coincident with the axis of the solenoid. What is the magnetic flux
through this surface? (1 Wb =1 T - m?) ‘

A. 63 Wb B. 16 Wb . 0.25mWb D. 10 /Wb

7- A cylinder of paramagnetic material is 6.0 cm IonQ and 1.25 cm in diameter, has a volume
susceptibility zv of 2.0 x 10 (SI). What are its magnetization and magnetic moment in an
applied field of 1.2 T?

A. 2.4 yAm and 7.36 yAm? B. 2.4 emu/Oe and 7.3emu  C. 2.4 pA/mand 0.33 pA m? D. 1.5 pA/m and 6 pA m?

8- What is the magnetic susceptibility per gram of the diamagnetic carbon 6Cy2.01 (atomic radius =0.7A, e
= 4.8x 10" esu, me= 9.11 x 102 g, ¢ = 3 x 10" cm/s, density = 2.22 g/ cm?).

A. -1.53x10°emu/g B. 1.53x10®emu/g C. - 6.9x107 emu/g D. 6.9x107 emulg

Page 4



Part lll: Solve only 3 of following 4 Problems:- (15 Marks)

1- singly charged positive ion has a mass of 3.20 x 10% kg. After being accelerated from rest
through a potential difference of 833 V, the ion enters a magnetic field of 0.920 T along a
direction perpendicular to the direction of the field. Calculate the radius of the path of the ion in
the field.

-

2- The susceptibility of FeCl, obeys the Curie-Weiss law over the temperature range 90 K to
room temperature (300 K), with 8 = 48 K. Its molecular susceptlblhty at 300 K is 1.475 x 10
emu/Qe/ mole.

a. What is the effective magnetic moment in Bohr magnetons? ‘
b. At an applied field of 8000 Oe, what is the value of the molecular field at 300 K?

Page 5
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3- The figure below shows the experimental 800 ; 800
data of the inverse susceptibility versus
temperature for a crystal of mass = 63 mg
of Co3Sn2S; (¥Cossss , *°Snyss71 and 1*S32.07)
which is ferromagnetic below 173 K. The
solid line indicates a linear fit to data in the
paramagnetic state of Co3Sn,S,. Using
Curie-Weiss law and the figure, determine:

600

-2}
=3
S
1
sisalss

EE 8

400

1/ ( mole Oe/emu)
i
=4

g

200

a. Weiss temperature, 6. ' - EREENSE

b. The effective magnetic moment of

W3EsaRsatieeats : :
C03Sn,S; in Bohr magneton. § % ‘5"1_(2]‘(’;’ 250 300 350

4- The planetary model of the hydrogen atom consists of an electron in a circular orbit about a
proton. The motion of the electron of charge 1.6 x 107" C creates an electric current. The
radius of the electron orbit is 5.3 x 10~ m and the electron’s velocity is 2.2 x 10° m/s. What is
the magnetic field strength at the location of the proton? '

With best wishes.............. Dr. Mohamed Abdelkareem Kassem -
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