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Ouestion 1(10 degrees): Put (r/) in front ofthe correct sentence and (x) in front ofthe wrong sentences.

l) Frenkel exciton has higher binding energy inffi
2) A free exciton is always observed in th" op

high temperatures.

3) The hole's mobility and concentration ha"

conductivity

4) The increase of radiative lifetime (r*) res

emission efficiency (4)

5) The direct interband transition frorn th.
excitation with wavevector (q) to the final state at wavenumber (kr) must satisff the
momentum conservation law according to the following relation: k7 = ki ! q

6) The conduction band occupancy of
follows the Boltzman distribution.

7) The interband luminescence peak width (A

(ksT)

8)Inn-typesemiconductorstheFermi-energylevelfollowsthe'ec@
(Er - E,).

9)Theopticalabsorptioncoefficient(cr)inthepointofvieworq*u,tw
on two main factors the matrix element (M) and the density of states g(hv)

l0)The interband luminescence could result f.
an energy higher than the optical band gap with holes at the top of the valence band.

Ouestion 2(15 degrees): Select the correct answer.

1. The intrinsic carrier concentration (ni) of ttre @
a) n, = z lWu)"' " exp(E 

n / ksT b) n1 = zffi'/' exp(En/zksT c) n, = zff)'/' exp(En/2ksT

2. The position of the Fermi-energy level o

relation:

a) Er ='+* FHI hW) b) Er ='#.[+]^Wl c) Er='#*Fy] 
^Wl

3.Thedistributionofopticallyexcitedelectronsa

represented by:

a) Boltzmann statistics 6,) Fermi-Dirac statistics c) Poisson statistics
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4. If an electron is excited to energy levels higher than the bottom of the conduction band in a direct

band semiconductor. Then, the interband luminescence will result from:

a/ Recombination of electrons at energy

levels higher than the bottom of the

conduction band to holes on the top of
the valence band.

D/ Recombination of electrons at the bottom of the

conduction band to holes on the top of the

valence band.

Semiconductors with high carrier concentration will be in the quasi-equilibrium state, which

means that the position of Fermi levels of electrons and holes are different. The position of the

Fermi level is strongly dependent on the free carrier concentration that can be represented by:

l.

a) Ei'u =ftGorN",n1'/, b) Ei'u = ftGorw,,)'/, c) Ei'u = fiGorw,,i'/t
6. In the light emiuing diode construction by epitaxial layer technique, the p-type layer will be

a,) Below n-type layer D/ Above n-type layer

7, GaAs with a direct band gap of 1.98 eV will emit an interband luminescence band with an

emission center of

a) 62604 b) 66204 c) s26oA

8. If an electric field is applied to the semiconductor material. Hence, the exciton absorption will

be shifted to

a) Higher energy side b) Lower energy side c) Not affected

9. The conduction band in semiconductor materials has a bonding nature of

a/ p-bonding b) p-antibonding c) s-antibonding

10. The split-off sub-band in the valence band has an energy level

a,) Below light hole level 6) Above the heavy hole level
c) In the middle between the light

hole level and heavy hole level

Ouestion 3: (5 degrees): The band gap of semiconductor alloy Al*Gar-*As at k:0 is changed with

composition (x) according to the following equation: f n@) = 1.42 * 1..087x * 0.438x2,the material

is a direct band gap at x ( 0.43 and an indirect at a higher value of x. The emission wavelength (2) of

the LED can be tuned by changing the compositions. Calculate the following;

The composition of the alloy could emit light at 800 nm.

The range of wavelengths that can be obtained from AlGaAs as LED.

Ouestion 4: (5 degrees): Draw a schematic diagram representing the allowed optical transitions in

direct and indirect transition. Then, briefly explain which is better for luminescence emission.

a)

b)



Ouestion 5: (5 degrees): Calculate the electrical conductivity of intrinsic germanium semiconductor

with intrinsic carrier concentration (nl =24x1918*-3), lre=0.39m2.y-r.s-1 , and p1 =
0.19 m2 ' y-r ' s-1 at a temperature of 300 K

Ouestion 6: (5 degrees): Semiconductor material with an active absorption in the infrared region has

the complex dielectric constant defined by e, = -16.8 +i97.4. Hence, calculate the optical

absorption coeffrcient (a), Reflectivity (R) of the given material at Q. = 60 pm).

ouestion7:(5degrees):Basedonthefollowingdiagramdiscussthe@todeterminethe

choice of material and substrate that can be used for LED fabrication.

Best Regards

Dr Ahmed Galal
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3. In a zero-level detector, the output changes state when the input

QUESTION 1: [10 POINTS] - [1 POINT EACHI

Choose the correct answer:

1. For an operational amplifier, the purpose of offset nulling is to
(a) reduce the gain

(c) zero the output error voltage

2. A voltage-follower
(a) ) has a gain of 1

(c) has no feedback resistor

(a) is positive

(c) crosses zero

(a) has more gain
(c) requires no dc suPPlY

7. One condition for oscillation is

(a) a gain around the feedback loop of one-third

(c) a gain around the feedback loop ofless than

Course: Electronic Circuits (2)
Course Code: EB422r4th Year

Date : Juner 2023
Time:3 Hours, Marks: 50

(b) equalize the input signals

(d) answers (b) and (c)

(b) is non-inverting

(d) has all ofthese

(b) is negative

(d) has azero rate of change

(b) requires no input signal
(d) always has the same outPut

(b) a phase shift around the feedback loop of'1 80o

(d) a phase shift around the feedback loop ofOo

Assiut UniversitY
Faculty of Science

Physics Department
Physics ani Electronic'b Prograrm
2o,9 Semester, Final Exam, 202212023

4. The low-frequency response of an amplifier is determined in part by ....
(a) the voltage gain @) the type of transistor

(c) the supply voltage (d) the coupling capacitors

5. The high-frequency response of an amplifier is determined in part by . . ..

(ai ttre gain-bandwidth product (b) the bypass capacitor

(c) the internal transistor capacitances (d) the roll-off

6. An oscillator differs from an amplifier because the oscillator

S.Inacertainoscillator,Au=SO,Theattenuationofthefeedbackcircuitmustbe
(a) I (b) 0.01 (c) 10 (d) 0'02

9. The Wien-bridge oscillator's positive feedback circuit is

(a) an RL circuit (b) an LC circuit (c) a voltage divider (d) a lead-lag circuit

10. In a Wien-bridge oscillator, if the resistances in the positive feedback circuit are decreased, the

frequency
(a) remains the same (b) increases (c) decreases
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QUESTION 2: [10 POINTS]

For the oscillator circuit shown in Figure (1):

a) State type of the oscillator [2 pointsl

b) Determine the value necessary for the circuit to

operate as an oscillator I4@L
c) Determine the frequency of oscillation [4 pointsl.

Figure (1)

QUESTION 3: [15 POINTS]

For the amplifier circuit shown in Figure (2),

determine

a) Critical frequencies associated with the low-

frequency response [3 Pointsl

b) Dominant critical low frequency [3 Pointsl.

c) Critical frequencies associated with the high-

' frequency response [3 Pointsl.

Ycc
+9V P*=Bo.=l?5

car-25 pF
Ca-= l0 PF

lpF
Er
680 fl&

500
! ttF

R2

4.? kf,l
fiE
r00 [t

f
lO,trF

d)

e)

Dominant critical high frequency [3 Pointsl.

The bandwidth of the amplifier t3 Pointsl.

Figure (2)

QUESTION 4: [10 POINTS]

Using operational amplifier(s) and resistor(s), design and draw your design connections ofan electronic circuit

that takes an input V1,Vz and produces an output 7, given by the following equation.

Vr= -5V1-ZVz

QUESTION 5: [5 POINTS]

If a sinusoidal signal voltage of l0 mV rms is applied to each of the

following amplifiers, what are the output voltages and what is their

phase relationship (In phase or Out of phase) with inputs?

F*
ff{ru
R;
4? rdr

33Hi

* x * *,k * * * * ** * * * * * * * {.,1.,1 :* * * * * * * * * * * * * *

4TFa-

End, BeSt WiShgS ****************r!*!*******r.*******{.,r.**
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Answer ALL questions in section AandB.

A. MC Questions, Answer 50 Questions OnIy. (25 Marlrs)

Select the best a.flswor:

1,. A subshell of an atom contains a maximum of electrons.

al al-2 bl4l + 2 dl 2n2

al tln b) n c) Lln' d) n2

4. Photoelectric emission occurs only when the incident light has more than a certain

mtntmum

a) power

c)21+1

2, When electrons move from the higher energy level to a lower energy level, energy is

a) absorbed b) emitted c) both a) & b) d) none ofthese

3" The radius of the Bohr orbit depends on which of the following?

b) wavelength c) intensity d) frequency



5, The work-function of a metal is

a) The minimum current required to take out electron from the metal surface.

b) The maximum frequency required to take out electron from the metal

surface.

c) The minimum amount of energy required to take out the electron from the

metal surface.

d) None ofthese.

6. What will be the longest wavelength in the Balmer series of hydrogen spectrum?

a) 6557x10-10 m b) 5557x10-10 m c) 9557x10-10 m d) 1557x10'10 m

7, A hydrogen atom in its ground state absorbs 10.2 eV of energy. What is the orbital

angular momentum is increased by?

al4.22 x 10-3 Js b) 2.11x10-34Js c) 3.16x10-34Js d) 1.05x10-34Js

8, Which of the following is true regarding the Bohr model of atoms?

a) Assumes that the angular momentum of electrons is quantized.

bl Uses Faraday's laws.

c) Predicts continuous emission spectra for atoms.

d) Predicts the same emission spectra for all types of atoms.

I, Hydrqgen atoms are excited from ground state to the state of principal quantum

number 4. Then, what will be the number of spectral lines observed?

a)3 b) 6 c) s d) 2
10:. When a hydrogen atom is in its first excited level, what is the relation of radius and

Bohr radius?

a) Twice b) 4 times c) Same d) Half

t 1-, What is the wavelength of electromagnetic radiation which has a frequency of
4.464xLO14 s-1?

a) 1.338x1023 m b) 1.489 nm c) 1.489x10-6 m d) 6.716x10'7 m

tr 2, What is the wavelength of electromagnetic radiation which has a frequency of
5.732x 16ra r-r7

a) 1.718x1023 m b) 1.912x 106 rir c) 5.230x10-7 m d) 523.0 m

n 3, What is the electronic spectra in the visible range span?

a) 12500-25000 cm'1

c) 2500A-72000 cm-1

b) 25000-50000 cm-l

d) 15000-30000 cm-1

XZL, According to the uncertainty principle for an electron, time measurement will
become uncertain if which of the following is measured with high certainty?

a) Energy b) Momentum c) Location d) Velocity



il

15.Which atomic orbital is spherical in shape?

a) 2s b) 3p

b) 2

c) 3d d) 4f

t6.A neutratatom of an element has 2 electrons in the first energy level,8 in the second

energy level and 8 in the 3'd energy level. This information does not necessarily tell

us:

alThe atomic number of the element.

b)The total number of electrons in s orbitals.

c) The total number of electrons in p orbitals.

dlThe number of neutrons in the nucleus of an atom of the element.

tr?. Which statement about the four quantum numbers which describe electrons in

atoms is incorrect?

a) n = principal quantum number, n = 1, 2,3, ...,..

b) I = subsidiary (or azimuthal) quantum number, I = t,2, 3, ... , (n+1)

c) ffir= trt?Ehetic quantum number, mr= (-U, ....,A,...., (+l)

d) m, = spin quantum nurnber, nl.'= +L!2 or 'L12.

lE. fhe maximum number of electrons with I = 3 is

al t4 c) 10 d)6

a binding energy of 2.3eV, with1.9. lf 5eV of energy is supplied to an electron with

what kinetic energy will the electron be launched?

a)4.2.3eV b) 4.7.3eV c) 4.11.5eV d) 2.7eV

20. A 500 nm photon of light strikes a semi-conductive surface with a binding energy

of 2eV. With what velocity will an electron be emitted from the semi-conductive

surface?

a) 8.38x105

m/s

b) 9.33x10s m/s c) 3 x 108 m/s d) 4.11x10s m/s

?-1, The quantum mechanical model describes electrons as:

a) Particles b) Waves

c) Particles with wave-like d) Small, hard spheres

properties

2p,, Heisenberg's Uncertainty Principle states that the 

- 
and 

- 
of an electron

cannot be known simultaneously.

a) Position, mass b) Position, charge

c) Momentum, speed d) Position, momentum

23,. There are 

- 
types of quantum numbers.

a)2 b) 7 c)4 d) s



2^4" The principle quantum number is related to:
a) The shape of the orbital.

b) The spatial orientation of the orbital.

c) The average distance of the most electron-dense regions from the nucleus.

d) The number of electrons.

2]5.The spin quantum number (m') can have a value of:

26.According to Heisenberg's uncertainty principle, the more accurately we know

about a subatomic particle's momentum, the less we know about its precise:

a) mass b) speed c) location d)energy

27, A sodium surface is illuminated with light of wavelength 300 nm. The work

function for sodium metal is2.46 eV. Find the maximum kinetic energy of the ejected

photoelectrons.

a) 4.13 eV. b) 2.45 eV. c) 1.57 eV. d) 6.59 eV.

z-&, what is the Pauli Exclusion Principle?

a) An atomic orbital can only hold a maximum of 2 electrons, each with opposite

spins.

b) An atomic orbital can hold a minimum of 6 electrons, each with opposite spins.

c) An atomic orbital can hold a maximum of 6 electrons, each with the same spin.

d) An atomic orbital can hold a minimum of 2 electrons, each with opposite spins.

29. Which of the following set of quantum numbers is not valid?

al -t12, +Ll2

c) +1, -1

a) n=5, l=2,m=O,s=tll
c) n=5, l=3rm=2,s=t/2

bl tlz, -312

d) 0, +1

b) n=L,l=2,m=0rs=tlT
d) n=5, l=2,m=Ors=-LfZ

8CI. What is the ratio of minimum to maximum wavelength in the Balmer series?

a) 5:9 b) 5:35 c) L:4 dl 3:47

31. Find out the minimum energy required to take out the only one electron from the

ground state of Li*?

a) 13.5 eV bl L22.4 eY c) 25.3 eV d) 67.9 eV

32, What is the energy required to ionize an H-atom from the third excited state, if
ground state ionization energy of H-atom is 13.5 eV?

a) 1.5 eV b) 3.4 eV c) 13.5 eV d) 12.1 eV

3,3.The work function of lithium is 2.5 eV. The maximum wavelength of light that can

cause the photoelectric effect in lithium is

a) 3ss0A b) 4esoA c) se80A d) 6e8oA



S4. The Kinetic energy of a photoelectron emitted on shining a light of wavelength

6.2X10-6 m on a metal surface of work function 0.1 eV is:

a) 0.01eV b) 0.02 eV c) 0.1eV d) 1eV

35.The different types of energies associated with a molecule are

a) Electronic energy

c) Rotational energy

36, Spectrum applies specifically to a

a) range of energy.

c) range of

3',?.The correct order of different types of energies is

b) Vibrational energy

d) All of the mentioned

b) range of speed

d) range of wavelengths or

frequencies.

b) ) E"r >) Erot )) Evib )) Et,

d) Etr >) Evib )) Erot )) Eet

3&. Light of wavelength 4000 A is incident on a sodium surface for which the threshold

wavelength of photo-electrons is 5420 A. ftre work function of sodium is

a) 5eV b) 5.29 eV c) 2.29 eV d) 2eV

39" Photoelectrons stopping potential depends on Photoelectrons stopping potential

depends on

a) Frequency of incident light and nature of the cathode material.

b) The intensity of the incident light.

c) The frequency of the incident light.

d) Nature of cathode material.

40,r. A proton has four times the momentum of an electron. lf the electron has a .de

Broglie wavelength ?\e, what is the de Broglie wavelength of the proton?

a) le b) 1"/4 c) 41" d) 161"

zrtr.What is the wave number of an radiation moving with the speed of light, with a

frequency of 5x1014 Hz.?

a)1.2x106m-1 b)2.0x106m-1" c)0.5x106m-1 d)4.6x106m-1

42"The region of electromagnetic spectrum for nuclear magnetic resonance is

a) Microwave b) UV-rays c) lnfrared d) RF

!+3. The minimum energy required to remove an electron is called

a) E"r )) Evib )) Erot >> E tr

C) Eet )) Evib )) Etr )) E rot

a) Stopping potential

c) Work function

a) Electric Field

c) lnert Environmen

b) Kinetic energy

d) None ofthese

b) Magnetic Field

d) Vacuum

t+4, Zeeman effect is the splitting of spectral line in the presence of



,4

45. The splitting of spectral lines because of electric effect is known as

z[6. As per Bohr model, the minimum energy tin eV) required to remove an electron

from the ground state of doubly ionized Li atom {Z = 3} is:

al L22.4 eY b) 40.8 eV c) 1.52 eV dl13.5 eV

47. Raman effect is scattering of
a) Atoms b) Molecules e) Protons d) Photons

+8. fhe elastic scattering of photons is called as

a) Zeeman effect
c) Stark effect

a) Atmospheric scattering

c) Conserved Scattering

t+9,. ln Raman spectroscopy, the radiation lies in the
a) Microwave Region

c) UV Region

b) electromagnetic effect
d) None of these

b) Rayleigh Scattering

d) Raman Scattering

b) Visible Region

d) X-ray Region

50:, The ratio of wavelengths of the last line of Balmer series and the last line of Lyman

serres rs

a) 0.s b) 2

5i. According to Bohr model, the orbital angular momentum of electron in the orbit
n=2 !s

a) h b) h/2r c) h/n d) h/4tr

52". lf -I be the angular momentum of an electron in an Bohr orbit then orbit radius is

equal to :

a) Jmv b) J/2mv c) J/2rm

c)3

d) mJ/2rv

d) n2h/2tr

d)4

53. fhe angular momentum of electron in nt'orbit is given by

a) nh b) h/2rn c) nh/2tr

54. Bohr's atom model assumes

al The nucleus is of infinite mass and is at rest.

b) Electrons in a quantised orbit will not radiate energy.

c) mass of the electron remains constant.

d) Allthe above conditions

5r5,, The electron in a hydrogen atom first jumps from the third excited state to the
second excited state and subsequently to the first excited state. The ratio of the
respective wavelengths, lt1/tr2, of the photons emitted in this process is:

a) 2al7 b) 27ls c) 7ls d) el7



B. Problefi& Answer the foilou&g $rcstions. (25 Marts)

t 
" 
fui elec'trron a prcfuL and a pho'ton eaah hava a wavolengfh of O.24 tnlr. For each

one, find fhe momenfirm" tlre energy, and, where reWant, the awbra$ttgvoltage

needred b achieve that wavelength.

Solution



2. Whaf is tlpdenryIiewavoh*rgth of an eleoturr firathas 2.0 keV of Hne,fio energ/?

What atniuf an ok'trron wilh 2OO k eV of kinefic enory/? The second omo requires

", relativity-why?

Solution



S., Given thatfueforce constant for the IH 35CI molecule is 515.7 N mr , fi:rd friai

m( tH) - I.OozE u and *( tucl - 34.969 a, sbilab, in ffIe halrrrcntc oscillator

approxilarrallilotl,fhe vibration warrprumber of this molemlo.

Solutiom,
t



4. Tlre Bohr flrdet of fte hydiqgBn afuifiL proeosed tha6 tlre ehclnon ot;bitr anrolard tlnra

proton in aoircle of rudius 5.3 x IO-tr m. Ilre eleo'Irie force is rresponsible forthemdial

arrrlemrtwnof ltrre ebo'trron. Wlratis i[re @of tlre ebctrron in this modal?

Solutiom,

,1

1.0



5. A pterr. of lalrafal has a catffi wavelerglh of 1",*r r 450 nrn Consider

iflumin*kg this pieoe of metal with two different wavolongths of fuhf &]t1 - 5OO nm

trcafi and a?nz - 4OO twtbealrr- For each of the two beams , find,

a) Tlrcmaximumkineticenerry of q@d,eleo'trons. 
1

b) Wharis their @?
c) Whaf is tlreir do Brcglie wavalangfh?

Solution

END OF' EXAM....GOOD LUCK
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First Ouestion: True or False (37 Marks, Each 1 Mark)
values given by the shown clock.L As an example of the analogue readings, the

2. The readings given by the clock shown is a digital value.

The expression "Hot or cold .r,lter" is a digital expression'

Nurnbering of w.eekdays (Sat. 'iun. Vlon ... etc.) is an octal system.

For the decompositionof the .I,.:cimal number 315 rve need at least -l powers of 10.

The radix of the decimal nunri:,.r is 10. rvhile the radixes of the octal and hexadecimal are

8 and 15, respectivelY.

7. In the binary system we can r.'present any decimal

s-vmbols.
8. One bit in the octal numberini s)'stem is replaced b,v

number and vice versa.

9. One bit in the hexadecimal s\ .ielrl is represented b,v

to.t223 - 1014 -32s
ll.LlLz+1002 =Cro
12.The fractional part oia number is represented as the sum of the positive powers of the radix

of the numeration sYstem.

13.In the Sign-magnitude representation the sign bit is the number at the left and is set to 0 if
the number is negative.

14.101sna - -1ro while LDlz - -5ro .

15.When the binary representation corresponds to an intinite sequence and if the absolute error

(in decimal) is t5 , 10-', the expansion in powers ot2-n will then stop at the (n + 1)rh

term according to 2-n < 5 x 10-3.

i6.For any bivalent variable A. (NOT NOT A - A),i'e'(V - A)'

17.For an.v-. bivalent variable A. (4. L = A)

18.For anv bivalent variable A. (A + 0 = A)

number by a combination of 0 and 1

three bits r,vhile conversion to a binary

four bits in the binary sYstem.
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l9.For any bivalent variable A, (A +A = l)
20.For any bivalent variable A, (A.Z = 0)
21.For the AND logic function, the output variable takes the high logic level (or the value l)

if and only if the input variables arc'atthe high logic level 1oi tfreiatue l).
22.Fot the OR logic function, the output takes the logic level 1 if at least one of the inputs is

at the logic level 1.

23.The XOR logic function is represented by a plus within a circle (@) and the output takes
logic level 1, when only inputs are at different values

24.The shown figure represents the NAND function.

25.The shown figure represents the XOR function.r\*\4L-.r-
26.The shown figure represents the XNOR function.

27.The next logic _eate represents F - A. B + C

28.The next logic gate represents (4. B) + G.e)

29.The next logic gate represents X - A + B. C

A

B

30.For any bivalent variables A and B. .4 + (B . C) = (A.B ) + (A. C) .

31.De Morgan's theorem informs that for any bivalent variables A and B,
this results in (.4 .B) + (A .B) _ I

32.For the following truth;table. the function F can be assumed to be given by
F -ABe +ABc+ABe +ABe

TW - A.B and
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A B C Output

o o o o

0 o t o

0 t o o

0 I t L

t 0 0 0

I o I t
I I o t
I I I I

33.Assuming the negative logic, the next vol table represents the AND function

o.v

ov
0r,
+6V

34.Assuming the positive logic, the next circuit represents the NAND function

OY

ov
ov
+6V

+6V 0V
+6V +6V

.6V

A

6

35.Assuming the positive logic, the next circuit represents the NAND function
.6'r'

iulout

A

s

36.Assuming the positive logic, the next circuit represents the NOR function
,6v

3T.Assuming the positive logic, the next circuit represents the NAND function
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38.The number 86ro can b. *rittr, ^

c

(13 Marks, Each I Mark)

a) l0l0t l0z
b) 11101102
c) 0l l000tz
d) 011011lz

39.The number 247sis represented in the binary system as
a) 0l0l00l l tz
b) I I 10010102
c) 0011001l0z
d) 0101001002

40.The number lOFEir, is equivalent to
a) 4350
b) 32st
b1 +t+t
d) l0lss

41.ABCro = ....
a) 1010101111002
b) 1001101111002
c) 00010011011 tu
d) 111011001000:

42.The number of bits needed to represent 623rcin the binary system isa)8
b)e
c) 10

d) ll
43.In the binary system" the arithmetic operation I l00l0l+101 l0l:...

a) 010010l l l
b) 100101111
c) 0100100t0
d) t0l0t00l0

44.In the binary system. the arithmeric operarion 1i0010r-0000101:...
a) 1010000
b) I t0t 100
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c) 1100000
d) 1000000

45.The digit 1101l.ll0lz equals to the decimal...
a) 27.8125
b) 27.13
c) 13.27
d) 44s

46.The decimal l7ll44 represents the digit ...
a) 5748n
b) AF88rz
c) BL25y
d) Fl48:z

4T.Karnaugh map for 3 variables consists of ... cells.
a) 3.
b)6
c)8
d)e

48.The next Karnaugh map can be minimized in the form of . ...
{.'l t

1i"
i li: {rl il lii

iti

!i

l

ti

I I 111

I I I I

a) AB
b)AB+CD
c)B
d) ,4

49.The adjacent cells of cell

{:l)
,{l}

il{

i) l

no. 16 are ....

{n 0r ll 10

0

1

{)

I 3 4

c I

I l( ll l2

13 I l5 l6

a) 4.12"13.15
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E,
i
r
i
ri

I

r
I
;

i
I
I

i

I
r
i

b) 1 l,l2,l5
c) t2,15
d) 1,15

50.which logic is represented by the following combination of logic gates?
"i

a) AND
b) oR
c) NAND
d) NOR

END OF OUESTIONS
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a

12345678910rrueoooooooooo
Farseoooooooooo

21 22 23 24 25 26 27 28 29 30rrueoooooooooo
Farseoooooooooo

38 39 40 4t 42 43 44 4s 46 47 48 49 50aooooooooooooobooooooooooooo
.QCOOOOOOOOOOOdooooooooooooo

Answer Sheet

11 t2 13 t4 15 t6 t7 l8 1.9 20rrueoooooooooo
Farseoooooooooo

31 32 33 34 35 36 37rrueoooooco
Farseooooooo

aa

U/ith my Best Wishds
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(a) solar cell

el+Jrsll f* - fJhll 4$ - !*r,."i ;r.5
. . Y. AAYf t YV. A; cJ*sG . . Y. AAYf Yf A!'V ; dr - !.**i-4#jll -*i;134*1

Final Exam - Second Term: 202212023 - Course Title: Physics of low temperature
Code P- 422- Time: 3 h - Teachine Staff: Prof. Dr. Ahmed Sedkv

QL(35 marks): Choose the correct answer MCO):
1- Onset of diamagnetism of a superconductor occurs when;

@) { is maximum (b) / is zero @ I is maximum

2-If Hcz(0): 20T, pn:5* 10-5 (f).-), theny forHg:1223wderpressure equals;

(a) 0.088 (JiKg.K) (b) 0.07e (J/Kg.K) (c) 0.06e (J/Kg.K)

3- When 6:0 for R:123 system, the Cu of CuO-chains are formed in;

(a) S-fold @) a-fold (c) 6-fold

4- If E.: 0.1 12 J andf,(T) : 0.958 J , then/'(T) equals;

(a) 1.061 J (c) 1.081 J(b) 1.07 J
5- If T.: 150 K, )" (0) : 0.51 p*, then l" (100 K) equals;

(a) 0.549 pm (b) 0.569 pm (c) 0.579 pm

6- Ifn(0) : 12.16 x 1 O" lcm',T. : 150 K, then n (100 K) equals;

(a) 9.758x 1021/cm3 (b) 9.558x 1021/cm3 (c) 9.798x 1021/cm3

7- When 6 :0 for R:123 system, the fold of Cu in CuOz planes are formed in;

(a) S-fold (b) 8-fold (c) 4-fotd

8- In R:123 system, the O(1) and O(5) are formed in

(a) CuO chains (b) CuO2 planes (c) Ba-O layer

9- The crystal structure ofBi:2223 system is;

(a) tetragonal (b) hexagonal (c) monoclinic

10- Between Bi-O ofBt,2212 system, there are

(a) two CuOz planes (b) two CuO chains (c) one plane and one chain

11- If €(0): 2.1 pm, then H.z equals;

(a) 7.407 ,,10-s T (b) 7.474,10-s T (c) 7.496x10-s T

12-If(: 0.81 pm and 1": 0.6 pm, then 5n, equals;

(a) 8.06x 10-e H. @) 8.36x 10-e H. (c) 8.96x LO-e H.

13- If G-L param eter rcsy: 0.5 1 1 and H. : 0.21 T, then Hc2 equals;

(a) 0.149 T (b) 0.1s2 T (c) 0.137 T

(c) gas sensor

(c) 3.01* tO-8 (L;

14- One of superconducting applications is;

15- If r :0.45 pm and FI : 0.125 T, then I. equal;

(a) 2.5x 10-8 (A) (b) 2.8rx10-8 (A)

16- Electron pairs occurs as a result of interaction between;

(a) electron-lattice (b) electron- phonon (c) electron-electron

L7- Arapid change of C.n at T. is ascribed to;

(b) power cable

(a) energy gap (b) electron pairs (c) both of them
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18- The activation energy Eu of flux bundles can be obtained from the relation between;
(a) Inland T, (b)/and 1/To (c) Inland l/Tp

19- If T.: 110 K for a superconductor, y :0.0125 (JAQ.K), then H.(0) of BCS equals;

(a) 14.56e T (b) 14.780 T (c) 14.699 T
20- The T. of HgBa2Can-1CunO2n+z is 134 K when

(a) n=2 (b) n=l (c) n:3
2l-The energy gap at 0 K for a superconductor of 40 K T, equals;

(a) 1.916 , t0-23 J (b) 1.943 n 10-21 J (c) 1.966 * 10-20 J
22-The surface sheath oftype (I) superconductor occurs when;

(u) ,"r < 0.419 (b) rc" > 0.419 (c) Kcr) 0.319
23- The G-L parameter of type (II) superconductors is

(u) ,"" < 0.707 (b) ,"" > 0.707 (c) r"" = 0.607
24-The G-L parameter of type (I) superconductors is

(u) *"" > A.707 (b) Kcr ( 0.707 (.) *." = 0.757
25-If H"2: 4.1T, then Hca equals;

(a) 6.937 T (b) 6.e4e r (c) 6.967 T
26- The specific heat of a superconductor at T" equals ;

(u) = 3Cen (b) Zero (c) << 3Cen
27 - The condensation energy at H. : 12 T equals;

(a) 5.732 J (b) s.742 J (c) 5.712 J
28- If H. (0):5 T, T": 150 K, then H. (100 K ) equals;

(a) 2.778 T (b) 2.877 T (c) 2.768 T
29- According to London equation, the field at London depth equals;

(a) (l/e)B(a) (b) B(a) (c) Zero
30- If [(O; : 5.1 nm, then H.1 equals;

(a) 12.67 T (b) 11.6s T (c) 13.67 T
3I- The folds of La and Cu inLa:214 are respectively;

(a) 6 and 8 (b) 10 and 8 (c) 8 and 10

32- The critical field Hcz of Bi:2212 is about;

(a)7 T (b) 10 r (c)97
33- The H. (0) of a superconductor when Er: 14.56 x IO-22 J and n, (0) : l1zolm3l equals;

(a) 5.56 T (b) 3.6s T (c) 1.91 T
34-The T. of a superconductor is obtained when

(a)I-0 (b)T= 0 (c) v: o

35- The crystal structure of FeSeTe system is;

(a) orthorhombic (b) hexagonal (c) tetragonal
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Q2 - Choose True (T) or False (F) (15 marks):

36- The transport vehicles of super-train float on strong.supereoriducting to increase friction.

(a) F (b) r
37- The structure of FeSes.5Tee.5 coosiSts of tetrahedral Fe-ions

(a) F (b) r
38- The sign of thermoelectric power of a superconductor is usually negative.

(a) F (b) r
39- The Cooper pairs move as a supercuffent with highly dissipation.

(a) F (b) r
40- The electron pairs require energy less than their binding energy for their breaking.

(a) r (b) r
4L- The jump of speciflc heat at T" is due enhancing the order parameter.

(a) F (b) r
42- When I > I" , the voltage across superconductor appears and increases linearly with I.

(a) F (b) r
43- The slope (dV/dI) defines the flux flow resistance R7 of a superconductor.

(a) F (b) r
44-The entropy of the electrons in the normal state is higher than SS.

(a) F (b) r
45- In R:123 system, O(1) is occupied whereas O(5) is empty

(a) r (b) r
46- The T. of Bi: 2223 is about 89 K

(a) r (b) r
47- When Fl: Fp,the vortex lines will move as well as flux flow.

(a) r (b) r
48- When Fr- > Fp , the vortex will localized at the top of the well.

(a) F (b) r
49- Superconductivity is quenched when the flux creep occurs.

(a) F (b) r
50- The T. ofTi: 2223 is about ll7 K

(a) F (b) r
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Grade: Four

Course: 492 F

Time:3 hours

Second Term Exam 2023

Question 1:

Write a short account on:

a) The Specific heat of solids.

b) The lattice thermal conductivity.

Ouestion 2:

Discuss the following: 
i.-.

a) Heat Capacity of electrons in Metal.

b) The thermoelectric effects in Semiconductors.

Ouestion 3:

Write a short account of the plane- Temperature wave technique and

discuss how to measure the thermal properties of solids.

Ouestion 4:

Discuss how to measure and calculate the thermophysical properties of
insulators as syndiotactic polypropylene (SPP).

Question 5:

Explain the thermal analysis by figures for each: 'i'.

a) Thermo Gravimetric Analysis (TGA).

b) Differential Thermal Analysis (DTA).

c) Differential Scanning Calorimetry (DSC).

Good Luck

__ Examiner: P1of. Dr. Mostafa Saad Mostafa
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Ouestion (1):

1. Put I{l

Answer the following question
(30 Mark)

or [xlfor each of the statement. (15 Mark, 1.5 each question)

1) Compton scattering refers to the inelastic scattering of photons for bound electrons. ()

2) The radioactive equilibrium occurs when the half-life of the parent nucleus is more
short-lived than the daushter nucleus.

()

3) The condition for B* decay to be possible is M(44-M(42+ l) > 0, where M(42) and

M(42+ l) are the atomic masses of parent and product nuclei.
()

4) The annihilation radiation is defined the original positron and electron disappear and are

reolaced bv two oooositelv directed 0.51 lMev electromagnetic photons.
()

5) Condition for o-decay to be possible is: M(A, Z)>M(A-4,2-2) -M(4,2) . ()
6) Bremsstralung is defined when electron is decelerated by attractive Coulomb field when

electron Dass near nuclei oftareet.
()

7) p+ decay is radioactive parent nucleus transforms a neutron into a proton. ()

8) Radiation damage means the bonds between atoms get weakened and as a result new

chemicals are formed
()

9) Recombination occurs at high voltages. ()

l0) Binding energy for a particle is defined as the energy required to separate one particle

from the nucleus.

()

2. Choose the correct answer a" b or c (15 Marks. 1.5 Mark each)

l) Nucleus capture orbital electron (usually K shell) and neutrino is emitted.

a) Electron Canture decav b) Intemal conversion c) Proton Emission

When 'ct)^c2, both number of atoms of parent N1 and daughter N2 decrease exponentially
with time with the half-life of parent and the ratio N2f N1 remains constant.

Secular eouilibrium b) Transient equilibrium c) No equilibrium

2)

a)

3) 1Ci =...".

a) 3.70xl0ro

..Bq.

b) 3.07xl0ro c) 3.70x10e

4) ..... .decay is radioactive parent nucleus transforms a neutron into a proton.

a) B- b)6+ c)a
5) The original positron and electron disappear and are replaced by two oppositely directed

0.51 I MeV electromagnetic photons known as.

a) Annihilation b) Proton Emission c) Intemal conversion

6) The energy required to completely break up the nucleus into well separated Z protons

and N neutrons.

a) Bindine enersv b) Excitation c) Ionization

a) Neutrino b) Proton c) Electron
8) Average energy of positrons from B+ decay, is taken to be equal...
a) T B+ = T^or/ 4 b) Tp+ = T*o*/3 c)Tp* =T*or/5



9) The mass numbers of the nuclides inthezf;lU- series can be represented as....
a) 4n b) 4n+l c) 4n+2.
10) ..........are nuclides that have same A and different Z and N.
a) Isobars b) Isotones c

Answer Two questions from the following

Ouestion (2): (10 Mark)
l. Discuss in details the decay of radioactive element 9X AV the emissionof a-particles

and Find the kinetic energy ofa-particles, (6 Mark)
2. The element zllU decays by emitting d- particles with Q6= 4.27 MeY. After the

emission of a - particles each residual nucleus of zf,[f n is left in an excited state at
0.16 MeV above its ground state and emits 7-rays. Draw the energy level diagram for
this decay in both mass and energy scales. Consider that the atomic mass of 23r[f n is
234.043 u and u - particle is 4.0026 u. Find the kinetic energy of emitted a -particles

l. Consider n successive radioactive disintegration of the two radioactive elements P
and Qas P -+ Q + R, where Ris a stable element. lf )tand 12arc the decay
constants of P and Q respectively. Determine the number of Q atoms that present,at
instant time /. (7 Mark)

2. ConsiderradioactiveserieswhosefirsttwomembersPand Ohavehalf-lives of 5 hrs
and 12 irs, respectively, while the third member is stable. Assume that there are
initially 106 atoms of the first member and none of the second and third members,

and residual nucleus.

Ouestion (3):

Calculate the number of second member Q after 4hrs.

Ouestion (4):
2, Write on the following:

a) Interaction of photons with matter
b) Acute and chronic radiation exposure
c) PhotomultiplierTubes

(4 Mark)

(10 Mark)

(3 Mark)

(,10 Mark)

(6 Mark)
(2 Mark)
(2 Mark)
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