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Answer all the following questions

Question (l): ln the following multiple-choice questions, please chose the correct answer
(45 Marks)

L. Two identical charges, 2.O m apart, exert forces of magnitude 4.0 N on each other. The value of
either charge in coulomb is:

4. 1.9x10-e B. 2.1xL0-s C. 4.ZxtO-s D. L.9x10s

2. Which of the following represents the electric field map due to a combination of one positive and
one negative charge?

fl{

The electric force on a proton placed in an electric field of 2xLOa N/C directed along the positive x-
direction is:

A. (3.2x101s) N i B. (3,2x101s) Ni C. (4.8x1011) N e D. (7.2x106) Ni
The equivalent capacitance of the circuit shown below is (C is an arbitrary unit):

A. 0.5 C c. 1,5 C D.2 C

5. The total negative charge on the electrons in 1 kg of helium (atomic number 2, molar mass 4) is:

A. 48C B. 2.4xlO7 C C. 4.9x107 C D. 9.6x108 C

6. A small object has charge Q. Charge q is removed from it and placed on a second small object. The

two objects are placed 1 m apart. For the force that each object exerts on the other to be a

maximum, q should be:

A. 2Q B.a c. a2 D. OJ4

7. Two small charged objects attract each other with a force F when separated by a distance d. lf the
charge on each object is reduced to one-fourth of its original value and the distance between

them is reduced to dlT the force becomes:
A. Flt6 B. r18 c. F/4 D. F/2

8. Particles 1, with charge gr, and 2, with charge gz, are on the x-axis, with particle 1 at x=a and

particle 2 atx=-Za. For the net force on a third charged particle, at the origin, to be zero, gr and

q2 must be related bY qz=:

sh
i&

3.

4.

rc

on

1,

A.2qr
9. The unit of the electric field is:

A. J/(c.m)

C. -2qt D. -4q,B. 4q,

B. JlC C. J.C D. J/m
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10. The diagram shows the
spheres (Y and Z). Then:

A. Y is negative andZ is positive

B. the magnitude of the electric field is the same everywhere

C. the electric field is strongest midway between Y and Z

D. the electric field is not zero anywhere (except infinitely far

from the spheres)

11. The electric field at a distance of 10 cm from an isolated point

particle with d charge of 2x10-e C is:

A. 1.8 N/C B. 180 N/C C. 18 N/C

electric field lines in a region of space containing two small charged

ffi.
12. The diagram shows

The electric field at
A. t B..t

D. 1800 N/C

a particle with a positive charge Q and a particle with a negative charge -Q.
point P on the perpendicular bisector of the line joining them is:

c.) D.e
-( )'(

| ()

13. Two point particles, one with charge +8x10-s C and the other with charge-2x10-e C, are

separated by 4 m. The electric field in N/C midway between them is:

A. 9x10e B. 13500 C. 36x10-e D. 22.5

14. Two identical conducting spheres A and B carry equal charge. They are separated by a distance

much larger than their diameters. A third identical conducting sphere C is uncharged. Sphere C is

first touched to A, then to B, and finally removed. As a result, the electrostaticforce between A

and B, which was originally F, becomes
A. r/2 B. Fl4 c. 3tl8 D. F/L6

15. Two thin spherical shells, one with radius R and the other with radius 2R, surround an isolated

charged point particle. The ratio of the number of field lines through the larger sphere to the

number through the smaller is:

A.1 8.2 c.3 D.4

16. Themagnitudeoftheforceofa400N/Celectricfieldona0.02Cpointchargeis:
A. 8x10s N B. 8x10-s N c. 8 N D. 0.8 N

17. The units of capacitance are equivalent to:
A. J/C B. v/c

19. lf both the plate area and the plate separation of a parallel-plate

capacitance is:

c. v2lc

Each plate of a capacitor stores a charge of magnitude 1 mC when a 100 V potential difference is

applied. The capacitance is:

A.5pF B. L0 pF C. 15 PtF D. 30 uF

D. C2lJ

capacitor are doubled, the

D. tripledA. doubled B. halved C. unchanged
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20. A parallel-plate capacitor has a plate area of 0.2 mz and a plate separation of 0.1 mm. To obtain
an electric field of 2.0x105 v/m between the plates, the magnitude of the charge on each plate
should be:

A. 8.9x10-7 C

21. Two identical capacitors,
is connected in series
arrangement't;. 

2c/3

22. Each of the two 25 pF capacitors shown is initially uncharged.
How many coulombs of charge pass through the ammeter A
after the switch S is closed?
A. 0.1 B. O.2 c. 0.3 D. 0.4

A 20 F capacitor is charged to 200 V. lts stored energy is:

A. 100J B. 50J C. 6J

A parallel-plate capacitor has a plate area of 0.3 mz and a

charge on each plate has a magnitude of 5x10-5C then the
other has a magnitude of about:

A. 1N B. 5N C. 9N

B. 1,8x10-6 C C. 3.5x10-6 C D. 7,1x10-6 C

each with capacitance C, are connected in parallel and the combination
to a third identical capacitor. The equivalent capacitance of this

B. C C. 3C/2 D. 3C

23.

24.

28. Four 20 O resistors are connected in parallel and

device. The current in any one of the resistors is:

A. 0.25 A B. 0.5 A

the combination is connected to a 20 V emf

c. 1A D. 2.3 A

yv' c. w
).tF Sfi

D. ryn
k.5 A

of 0.1 mm. lf the
one plate on the

29. A battery with an emf of 24 V is connected to a 6 O

resistor. As a result, current of 3 A exists in the resistor.
The terminal potential difference of the battery is:

A. 5V B. 9V c. LzV D. 18V

30. The current in the
A. 5-{ B.

o-rV

5 O resistor in the circuit shown is:

D. O,4 J

plate separation
force exerted by

D. 15N

25. The units of resistivity are:
A. ohm B. ohm/meter2 C. ohm/meter D. ohm'meter

with a uniform current26. A wire with a length of 150 m and a radius of 0.15 mm carries a current
density of 2.8xLO7 A/mz. The current is:

A. 2A B. 5A c. 10A D. 1_5 A

27. Copper contains 8.4x1028 free electrons/m3. A copper wire of cross-sectional area 7.4xLO-7 m2

carries a current of 1 A. The electron drift speed is approximately:
A. 3x108m/s B. 5x103m/s C. LO-am/s D. 3x10-am/s

(i.() f)
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Question (ll): Put (v) or (x) for all the following sentences: (15 Marks)

31. Electric charge is conserved and quantized ( ).

32. The electric field lines must begin on a negative charge and terminate on a positive charge ( ).

33. Coulomb'slawstatesthattheelectricforceisdirectlyproportionaltotheproductofthecharges

on each sphere and inversely proportional to the distance between the charges ( ).

34. The number of electric filed lines drawn is proportional to the magnitude of the charge that

created the'electric field ( )

35. A charged capacitor stores 10 C at 40 V. lts stored energy is 400 J ( ).

35. The equivalent capacitance for a parallel combination is always less than any individual

capacitance in the combination ( )

37. The capacitance of a single isolated spherical conductor with radius R is proportionalto R ( ),

38. Kirchoff's first law is based on the principle of law of conservation of charge ( ).

39. Ohm's law is applicable to all conductors of electricity ( ).

40. Electrons in a conductor have no motion in the absence of a potential difference across it ( ).

41. 50 electric bulbs are connected across supply of 22O volts. After one bulb is fused remaining4g

bulbs are again connected to same supply. The illumination will be more with 50 bulbs than with

a9 bulbs ( ).

42. Two bulbs one of 50 watt and the other is of 25 watts are connected in series, then current in

each is same ( ).

43. To find the total capacitance of capacitors in parallel, sum the values of the individual capacitors

().
44, ln a series capacitive circuit the smallest capacitor will have the largest voltage drop across it

()
45. The greater the distance between the plates of a capacitor, the smaller the capacitance value

().

Good Luck.
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l. The position, x, of an object is given by the equation x: A + Bt +Ct2, where t refers to time. Wtrat are
the dimensions of A" B. and C?
A. m,m,m
B. m, s, s2

C. m, rnls, mls2
D. m/s, m/s2, m./s3

2. Which of the following quantities has the same d.imensions as kinetic energy, ll2mv2?
A. ma
B. mvx
C. mvt
D. nrgh

3. A rock is thrown straight r-rp with an initial velocity af 24.5 rnis. What maximurn height will the rock reach
before starting to fall downward?
A. 9.80 rn
B" 19.6 m
C. 30,6 m
D. 24.5 m

4. The position of a oarticle moving along the x aris is given by x=(2 t-+z2t-6tz) m" where t is in s. what is
the average velocity during the time intervai t = 1.0 s to t:3.0 s?
A" -6.0 m/s
B" -4.0 m/s
C. -2.0 m/s
D. -8.0 m/s

5. An object rnoving in the *x axis experiences an acceleration of 2.0 m/s2. This means the object is.
A. traveling at2.A m in every second.
B, travelingat2.A m/s in every seccnd.
C. changing its velocity by 2.0 m/s.
I). increasing its velocity by 2.A m/s in every second.

6. If vectorA - (-3.0, -4.0) andvectorB = (+3.0, -8.0), what is the magnitude of vector C: A _ B?
A. 13.3

B. 16.6
c. 14.4

D, 7.2

7. When you sit on a chair, the resultant net fbrce on you is. " . . . .

A. zero.
ts. up,

C. down.
D. depending on your weight.

First, p4rt (h:(50 Marks)



9.

Ignoring air resistance, the horizontal component of a projectile's velocitv
A. is zero.
B. remains constant.
C. continlrously increases.
D. continuously decreases.

A ball is thro'nn with a velocity of 20 m/s at an angle of 60oabove the horizontal. What is the instantaneolls
velocity at the exact top of its trajectory?

A. l0 m/s
B. i7 m/s
C. 20 m/s
D. Zero

10. A projectile is launched with an initial velocity of 60.0 m/s at an algle of 30"00 above the horizontal. How
far does it travel?

A. i52 m
B. 160 m
C. 184 m
D. 318 m

11. An object of mass m is hanging by a string from the ceiling of an eievator. The elevaror is moving up at
, constant speed. What is the tension in the string?

A. less than mg.
B. exactly mg.
C. greater than mg,
D. cannot be determined without knowing the speed.

12. A person r:f weight 480 ).1 stands on a scale in an elevator. What rvill the scale be reading when the elevator
is accelerating downward at 4.00 m/s2?

A. 196 N
B. 284 N
c. 675 N
D. 480 N

13' The horizontal surface on which the block slicles is frictionless. lf F:20 N and M:5.0 kg, what is the
magnitude of the resulting acceleration of the block?

,aA. 5.J m/s'
B. 6.2mls2
C. 7.5 m/s2
D. 4"7 mls2

14" If the only forces acting on a 2.0 kg meiss are Fl = (3i - 8j) N and F2 = (5i + 3j) i{, what is rhe
magnitude of the acceleration of the particle?

A. L5 rn/s2

B. 5.5 rnls2
C.. 4,7 mls2
D. 9.4 m/s2



15. The horizontal surface on which the objects slicie is frictionless. If M:
force of the small block on the large block is 5.2I,i, determine F.

A. 6.0 hr
B. 9.0 N
c. 7.8 N
D. 4.8 N

1.0 kg and the magnitude of the

16' A stunt pilot weighing 0.70 kN performs a vertical circular dive of radius 0.80 km. At the bottom of thedive, the pilot has a speed of o.z0 krnis which at that instant is not changing. What force does the plane
exert 0n the pilot?

A. 3.67 kN up
B. 4.27 kN up
C. 2.92 kN down
D. 2.92 kN up

17' A 0'50 kg mass attached to tire end of_a string swings in a verlical circle (radius = 2.0 m). When the
mass is at tlie highest point of the circle the speed olth. mass is 8.0 mis. What is the magnitude of theforce of the string on the mass at this position?
A.2IN
B. 1I N
C. 16N
D. 26N

18' A 50 N object was lifted 2.0 m verlically ancl is being held there. How much work is being clone inholding the box in this position?
A, 107 dyne
B. 100 J
C. 10 erg
D. OJ

I9' A 2'5 kg object falls vertically doivnward in a viscous meciium at a constant speed of 2.5 rn/s. How
much work is done by the force the viscous medium exerts on the object as it falls g0 cm?A. +1.96 J

B. -19.6 J

c. -1.96 J
D, -t9.6 J

20'+ 5'0 kg object is pulled along a horizontal surface at a constant speed by a i5 N force acting 20o abovethe horizontal' FIow much work is done by this force as the otrject moves 6.0 m?A" 78J
B. 85J
C.74J
D.43J

2r. All of the following are base u*its of the sI systern except:
A. kilogram.
R. kelvin.
C. meter,
D. volt.

(1 Mark each)



22" Which expression is dirnensit'rnaliy consistent with an expression that would yieki a Value for t-l?
A. v/x
B. v2lx
C. x/t
D. v2"t

23. When is the average velocity of an object equai to the instantaneous velocity?
A. always
B. never'
C" only wherr the velocity is constant
D. only when the veiocity is increasing at a constant rate

24. An automobile traveling along a straight road increases its speed frorn 30.0 m/s to 50.0 m/s in a distance
of 180 rn. If the acceleration is constant, how much time elapses while the auto moves this distance?

A. 6"00 s

B. 4.50 s

C. 3.60 s

D. 4.0C s

25. When an object experienees unifonn circular motion, the direction of the acceleration is ..' A. in the same direction as the velocity vector.
B. in the opposite direction of the velocity vector.
C. is directed taward the center of the circular path.
D. is directed away from the center of the circular path.

26. The acceleration of an object is inversely proportional to....
A. the net force acting on it.
B. its positir:n.
C. its velocity.
D" its mass.

27. An object sits on a frictionless surface. A
rn/s2. V/hat is ihe mass of the object?

A.. 4.r) kg
B. 8.0 kg
C. 32 kg
D. 78N

16 N force is applied to the object, and it accelerates at2.0

28. An airplane travels 80 m/s as it makes a horizontal circular turn which has a 0.80 km radius. What is the

rnagnitude of the resultant force on the 75 kg pilot of this aiqolane?

A. 0.69 kN
ts. 0.63 kN
c. 0.66 kN
D. 0.60 kN



29' A constant force of i 2 N in the positive x direction acts on a 4.0 kg object as it moves from t6e origin to
the point (6i - 8j) rn' I{or'v rnuch rvork is done by the given frrrcc during this displacement?

A" +60 J

ts. +84 j
c" +72 J
D. +48 J

.10. The caftesian coordinates of a point in the X_y
A" (4.3,54,5.)
B" (4"3,3s.s)
c. {2.45,144.s.)
D. (2.45,35.5")

plane are (3.5. 2.--() rn. the polar coordinates (r, 0) are.

(tr Plark each)

False

The direction of f. is always parail*f'ffirrou,,n 
"rtni"b.i".L (1')

Ner,r,ton's first taw o@rr; both n

when no furce acts on on ouj"c[ tir* arceieratio, ortrre 
"bi"ct 

i. ,.r*
if the particle does not move ttre-torce,does rroak 

"" 
it

(2 Marks each)

If an object is at rest, the, thr*,* * f.*-r 
"rt*g 

,p", n. .0.,*a -1o)

38.

39.

40.

for True sen

4t" A scalar quantitl,has only magn

42. Speed of a particle is not equal

43. ion of an object in a circular pat

14. If the net force acting on a body

45. The direction of 1r is opposite to

itude and no direction.

to the magnitude of its instantaneous veloeit""

is zero, the body is said to be in equiiiLxium.

the direction of motion.

1,.7/itb oor frest wisbes to gou of eaecess.....,....
caarse paofeesars
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Question-[l][qoso thg sorrect ansv,rer of eaeh point [gspecliyely:
I) Arr O;:ereriiing r;ysten:r goal is tcr Llser pr,ograms.

fi.. I'zlask b. Alter c, Execute d. None, o,fthe previous terms
2) Sor6s conr putels have little or r1o user interface, such as

Assiu.t University
Facul Lty of Science

3)
a, PC

I/.orne svstems lrse

a. Guar:ds

b. Shared systems c. Embedde,J cohrputers d. Mobiles
to protect ct:mputr:ers frorrr Internet attacks,

b. Antivirus c. I'rirewalls, d. None of the previous terms
4)

s)

,o)

7)

8)

syster:ns are a collection of separate sys,tems netvrorked together,
a. Embedded b. PCI c. Hand-held d. Dir.;tributed

PC running Winclows host, can run Linut, as a guest r_rsir.rg

a. Cast-device b. 2 Keyboards c. 'y'irtualizatir:n

c. Digital-analog
Open-Source OS i:ode is

(1i0*)z + (100j):: i't0l 10)2" the rnissing digit (*) is:

^.0

a. Standard t'. Closed-source

h. 1 c, il
(701)s:(.-_)u
a. 1D0 b. IED c.

9) (701)ro:( _),r
a. 1D0 b.121 {:.

1,D) (521):( -*^"__)z

^. 0i i 10000000i b. i I 100100i
l1) (521)rr:(-*_-)z

a. 011i00000C01 b.111001001
12) (701)s + (70*)s= (1610)s. the rnissing digir (*) is:

a.0 b. I c.7
13) Which cf the tollowing is a hexa..decin,ai number?

a.A b"B C,C
L4) A programming task can be divide;d irto tvrzo phases: Problem solvin g phase, and

a. Execution b" Fixing
rs) A is a gnrphical represer.ttation oL the sequen(je ol operations of the program.

n. Flowchart b. A lgorithm c, ?seudocode
16) In the flowchart, a paralielogram diagre,rn C/ is used to repiese,t

a. Start / Stop [r. lnput / O'utput c. Process
L7) In the flowchart, a hexagoil onI} is used to represent

a" Start I Stop b. Inprut / t3utput c. Process
1S) In the flowchart. a rectanglem is use.d to repr.eseni

a" Decision 'ir. input i Output c. proces.r

1C1

a. Start / Stop tr" Input , Outpu,t c. Process

151

c. i1101101

c" 16

c. l6

c,16

20) One byte is group of 

---__ 
bits.

a. 4 h. ',q

21) The base of'Hexa-decimnl nuniber systern is
a.4 b. tl

22) The sum of 7 -t- 7 in the trctal number system result s

a. 14

7.3) The

b. 18

is conneciing the rnain I-rC compo,.rents.
Il. Commo n hus n, { -PT 

Ta. IL{lvI ,I FIT)D

:$+-rrKU iJ']l

d. network

d. Available

d.3

d.3401

d.3401

d. 101010c,01

c. 10100100001 d. Ii001101

d, Ai I previous terms

c. Implementation d. Working

d. Code

d. Decision

d. Loops

d" Decision

d. Decision

tL.32

d. 32

d. 13

d.5

# il"r-y #ti
.i;uUtl.ri^alt

TURNi
OVER the
paper 1r



25) f'he dr-rai-mode operation ili an os consists of user mode antj
a. Hardware h. Kernel c',, ROM

76\ To c,hange mode from use,r mode to kerne,i mode the OS use:
a. Keyboard h,. CPU c. ROM

27) Prol3ram is a/ar" entity.
a. Working

28) Prooess is a/ar.
a. Workins-a

h, Passive

entify.
tr. Passive

c.,{ctive

c. Active
29) An r:xample of a prinrary storage is

a. ROM b. HDD
30) One nf.the: main OS responsibilities is:

c. f:lSD

a. Build and maint",in Lr. Mark and match
Question 2: Cloose Truq"(I r_on Fqjgg_G).i

3U 0S is resources allocatc,r.

32)

33)

a f'ruc r Ferlse

shaled computer such a's mainframr: are genelarl propose machines.
+ True; a False

o Trtre o False

3s)

36)

37)

38)

o Trltt: o Faise
34) A pro(,)ess is a program i:,r executi,tn.

e True c Frrlse
Operatirrg system is res[,cnsinle fbr crr:ating rind deleting both user arid system processes,
I J'rue t trlalse

Tlre operating s1'stem (oS) ii; a limited wor,J processing application.
c True e False
OS is ir control prosraiu.
r True a l"'alse

oS De;cides betr,;een conflicting recluests fo'r efficient resouLce use:.
o True * lralse

39) Leadr:rs in stnirfiphont:s OS in tire 6rast decacle are Microsofl antl (joogle Android.
o Trrre c False

40) PC i:s a stand-alone gr3nslxl-purpose rnachine.
o lirLre si False

HandLreld computers are optimized for high-pertlorrnance ancl ignor.ing battery lii'e.

h,{obile carnputers cc.rulil interconnect via wireless networks.4l)

,12)

43)

44)

1s)

46t

4 9) An operating s1'str,rn is intermpt drivr:n.

I"Ietvrork Opera.tin5i System provides illusi,an of a single system across network.
o Trur: o laise
Virlr-iaiizaticn allrrws eu: operating system to run as an applicatiorr over another OS.

c True e Fa.lse

Real-time etlbeclcled s)lStems are special and limil.erd purpose OSi.
c True o F alse

Real-tirne OS has well "LiefineC fixed tinre const,ra.ints.
o True er F alse

ln open-Source os, -vc,u are free to use, inodifi r, at1{Sdistribute the os ctrde.
r True s False

4i') windows oss are free ani'l open-Souroc operating Slysterns.
t Trr;e e False

r'Irue c False

4li) Dual-modc r-rperati<xr ;tllo'tvs OS to prc-rtect itself a.nrJ other sy.stem components"

o'Irue e lialse

mode.

d. RAM

tL Systern call

tl. Marking

d. Markiug

d. Pen-drive

c" Protection and Secilrity d" Pen drive

G0 tlarkq}
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Ql: True or False Ouestions (20 Marks)
When two objects are in thermal equilibriurn with each other, they are at the same temperature-

The thermodynamic variables of the ideal gas are (p,V,T) only.

The real gas behaves as an ideal gas when its density is high.

In Joule's experiment, 4.186 J of the mechanical energy raises the temperature of I g of watcr
by I "C.

During the phase change of the substance from one state to another, its temperature ,changesalso' 
;, i

The work done by or on a system'in the thermodynamic processes does not depend on the path
taken by the system from the initial state to the final state.

The first law of thermodynamics states that the heat energy transferred to a system
change in the internal energy of the system plus the work done by the system.

8. Accolding to the kinetic theory of the gases, the pressure of the monatomic ideal gas is

1.

2.

3.

4,

5.

6.

by the equation P :Za(I) G*A)
9. The change in the internal energy for n

by A?" is AE;r, : nCpLT.
moles of any ideal gas when the temperature changes

10.

11.

12.

When the temperature of n moles from an ideal gas changes by AI, the amount of fhe heat
energy transferred to the gas at constant pressure is greater than the amount of the heat energy
transferred to the gas at constant volume.

When an ideal gas undergoes an adiabatic process from an initial state (l) to a final state (/),
the temperatures and the volumes of the gas are related by the expression Tr\"-' -|77V/-',
where y : Cp/Cv

When an ideal gas kansfers from an initial state t to a final state f during an adiabatic process,
the work done by or on the gas is W : ffilt - $,tVr)l,-']

13. The heat engine is a device operating in a cyclic process by using a working'substance that
absorbs heat energy from a hot reservoir, and converts part from that energy to mechanical
work, and expels the reiidual from that energy to a cold reservoir. 

r

14.-I1.s pilssitle to construct a heaf ehginE operates in a eyeleand-Eonvcfrs-allthe# eneryy
absorbed from the hot reservoir to an equal amount of the mechanical work.



15.'l'hc heat cnergy can be translerred spontaneously from a cold object ro a hot oblect r.vithoirt
' cloing worli.

16. (larntll's theorem statcs that no real heat engine operating between trvo ene.rg; rcservoirs car-i bc
more efficienl than a Carnot engine operating between the same trvo reservoirs.

17.'l'he change in entropy'of a systern during a reversible process is equal to 1he amount o1-hea1
cnergy translemed to the system multiplied by the absolute temperature of the system.

18, 'i'hc change in entropy of an ideal gas during a reversible process depends only on the inirial
and the final states of the system and does not depend on the path that the system takes between
[hcm.

19. The change in entropy of an ideal gas during a reversible process can be positive or negative
depending on values of the initial and the final temperatures and volumes.

20. 'i'he change in entropy fbr a system in the irreversible processes is always positive.

Constants

n :8"314 J/mol.K I atm: 1.013 x 10sl,a Nn : 6.1)22 x l0rr mo[.-r

ks : 1.38 x 10-23 yK cwater : 4186 J/kg.'C

Q2: Multiple Choice Questions (30 Marks)

21. Carbon dioxide forms into a solid (dry ice) at approximately (-157'F). What temperature in
cicgrees Cclsius does this correspond to?
(A) -157"C (B) *93.C (C) -121.C "(D) _105.C

22.'l'he isolatcd closed system
(A) allows by exchange both the matter and the energy with the surrounding mediLrm
(B) allows by cxchange the matter only with the surrounding medium
(C) allows by exchar-rge the energy only with the surrounding medium
(D) does not allow by exchange the matter nor the energy with the sunounding rncdium

23. Aroom has a volume of 60 m3 and is filled with air of an average molecular mass of 29 glmole.
Whal is the mass of the air in the room at the atmospheric pressure and temperatsre of 22C?
(A) 2.a kg @) 2a00 kg (C) 72kg (D) 700 kg

24. A pressure of 1 x i0-7 mrn of Hg is achieved in an air vacuum system. How many gas
molecules are present per liter volume if the temperature of the air ts293 K? (1 atm:760 mm Hg)
(A) 16 ,, 1018 (B) 4.7 x 1016 (c) 3.3 x 1012 (D) 3.4 x lOe

25. 'l'he intcrnal energy of the diatomic gases includes
(A) the translational kinetic energy of the molecules
(ll) the rotational and the vibrational kinetic energies of thc molecules
(C) the potential energy within and belween the molecules
(D) all typcs of the previous energies



26. Wl-icn a cold ob.ject is placed in thennal contact u'ith a hot object inside an isolated vessel, 1hc

iar,r, olthc conservatior-r of energy at the thermal equilibriurn is
(D) 9.nra(C) - Q",',n: Q:',ot(A) 0.nr,i "' Q,.,',,

o'59i,u,
(B) O.oro: - gno,

l,(watcr) : 540 callg).
(A) 620 cal (t)) 720 cal (C) 820 cal

29 . 'l'he mathematical exprission of the first law of thermodynamics is

(A) Q -- LE1L + W (B) 0 : LEnt- W (C)0:-LEnt*W

30. A l.O-mole of an ideal gas is kept at OoC during an expansion from
work is done by the gas during the expansion?

27. A 10-kg piece of aluminum (which has a specific heat of 900 J/kg'"C) is heated so thal its
tempcralure increases by 5"C. How, much heat energy was transfbrred into i1'l

(A) 4.5 x 10'1 J (lt) 9.0 x 104 J (cl r.4 x 105 J (D)2.0, 105 J

2ti. IIow much hcal encrgy is required to vaporize a 1.0-g ice cubc a1 0"C? [f7(ice) : tiO callg and

(l)) I hcal

(D)0 =-LEnt-W

3 L to 10 L. FIow much

(D) -709.1 J(A) 2733 J (B) -i733 J (c) 7oe.r J

31. In thc cyclic process, the first law of thermodynamics is in the form
(& 0 : LEr,t + PLV (B) Af,,,r - -W (c) 0 : nR't' tn(vr /vt) Q) Q : 17v

32. Lbottle contains an ideal gas of a volume 2.0 m3 and a pressure 1 x 105 Pa at a lemperatrtrc ol'
300 K. The bottle is placed on a metal block at a temperature 900 K, where the gas expands at

constant pressure until the temperature of the gas reaches 900 K. l'he change in the internal energy

of the gas is -1-6 x 10) J. FIow much heat energy did the gas absorb'?

(A) 0 (B) 4.0 x 10s J (c) 6.0 x 105 J (D) 10 x 10'.]

33. A tank is useil for filling heliurn balloons has a volume of 0.300 m3 and contains 2 moles of'

helium gas a1 20"C. What is the average translational kinetic energy per molecule?

(A)2.022 x10-21 J (B) 6.065 x10-2r J (C) 10.09 x 10-2r J (D) none of the previous

34. A tank has a volume of 0.300 m3 and contains 2 moles of helium gas at 20'C. What is the

internal energy.of the gas molecules?
(A) 2.436 x 103 J (B) 3.248 x103 J (C) 4.812 x103 J (D) 7.308 x 103 J

35. ltcliLrm gas at a lemperature of 0'C. I'he root-mean-square speed of the gas molecules is
(A) 1305 m/s (13) 1065 rn/s (C) 753.3 m/s (D) 532.6 m/s

36. A cylinder contains 3 moles of helium gas at a temperature of 300 K. IIow mr;ch thc heal

energy that transfers to thc gas when its temperature incrcases to 500 K at constant pressurc'/

(A) 200 J (B) 4.14 x l0-2r J (C) 7.5 x 10'J (D) 12.5 x tOr J

I ll Air at 20"C in the cylinder of a diesel engine is compressed during an adiabatic process fiom an

I i,.itirt pressure of 1 atm and volume of 800 om' to a volume of 60 cmr. Assume that thc air behavcs

] o, on ictcal gas with (y :1 .40), what is the final temperature of the air?

| (e) zo"c (B) 267"C (c) 553"C (D) 152'C
I

I
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3tl. Air at20"C in tl're cylinder of a diesel engine is compressed rluring an acliabatic prpccss ligni an
initial pressurc o1' 1 atm and volume of 800 cm' to a volume oi 60 crn3. Assume lhat thc air bchavcs
as an ideal gas u,ith (y :1.40), what is the value of.,the work done to compress the air?

\

(A) +368.4 J (B) -368.4 J

39. 'I'lrc ralio o1'21,,tttermatlo Tactiatat;. is equal 1o
(hj cP

(A) the isobaric process
(C) the acliabatic process

(C) Engine C: Ty: 600 K and 4 : 300 K
information

46.Inthe reversible process of an ideal gas,
(A) AS : nCvtn(r1/T',i) * nRtn(vf /vi)
(c) As : ncvtn('t'|/rt) * nRln(v,/vr)

4:/. One kilogram o1'water at I atm is heated
entropy? (For water, L, : 2.26 x 106 J/kg)

(c) +386.4 J

(c) cP/cv

(B) the irreversible process
(D) the revcrsible proccss

(D) -386.4 J

(D) R(ts) Cv

40. A gas contains ten molecules with speeds 6, g, 12,13, 13, 15. 17,19.20, anrl.22 m/s. \\'har r:
the root-mean-square speed of the gas molecules?
(A) 13 m/s (B) 14.6 m/s (C) 15.36 mis (D) 22 mls

41. 11 is impossible 1o construct a heat engine operating in a cycle and converts all the heat cncrgr
absorbed liom the hot reservc>ir to an equal amount of mechanical rvork. This senlelce is the text <.r1'

(A) Joulc's larv
tl"rcrmodynamics

(B) The firs1 law' o1-

(C) Kelvin--Pianck lonn of the second larv of thermodynamics (D) none of the pr-evior-is

42. 'I'he heat energy input to an engine is equal to 3 times the work that it produces, what is the
percent of the energy that is expelled to the cold reservoir?
(A) 66.6% (B) 33.3% (c) 100% (D) impossible to determine

43 - 11is impossible to construct a heat pump that transfers the heat continuously liom a cold objecl
to a hot objecl without input work to the pump. This sentence is the text of
(A) Jor-rle's law (B) The first law of thermodynamics
(C) Clausius form of the second law of thermodynamics (D) none of the previous 

l

44.'l'he system carurot be returned lrom its final state to its initial state along the palh of the pU
diagram in

45. Mich of the fullowing Carnot engines has the highest theoretical possible efticiency?
(A) Irngine A: Ty: 1000 K'and Tc:700 K (B) Engine B-.'fn:800 K and.T'r: 500 K

(D) cannot be determined from the stated

(B) AS - nCvtn(r,/r,) * nR tn(v./v)
(D) As : nCvtn(t',/r,) + nnh(v,/v,)

until all the water vaporizes. What is the change in

(A) 12100 iiK (B) 6059 JA( (c) 3030 J/K (D) 1220 JrK

48. When a hot objecl at a ternperature 7i, loses a heat energy Q to a cold object at a tcmperaturc 7".
thc changc in cntropy of the system is
(A)AS:0 (B) As : Q/r, (c) A.s : Q/rn (D) As : (Q/7',) - @/rn)



49.'fhe temperature oFthe surface of the Sun is approximately 5700 K andthe temperature of the
l:arth's strface is about 290 K. What is,the change in entropy when 1000 J of heat energy is
transl'erred from the Sun to the Earth?

(c) 3.62J/K',

is mixed with an equal mass of
a uniform temperature of 50'C.

(c) 101.5 3 I/K

(A) 2.8e J/K

50. Suppose that 1 kg
equilibrium is reached,
entropy of the system?
(A) -602.5 J/r(

(B) 3.27 J/K

of water at 0"C
the mixture has

(B) 0

(D)3.e7 JtK

water at 100'C. Afi.er
What is the change in

(D)704 r/K
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Ansrver the following:
Q 1: Choose True (T) or False (f) in the following: (I mark each)

1. The speed o1'light is not the seme in all reference fi.a.mes ( ).
2-Proper time is the longest time interval between two events ( ).
3. Newton's second law F: ffia, is variant under Galilean transformation. ( ).
4. The length contraction occurs only in the direction of relative motion ( ).
5. The relativistic r(gamma factor) can be any number equal to or larger than one. ( )
5' Suppose one twin travels in a space ship movin g at avery high speed to a distan[

lstar and back again, while the other twin remains on Earth .The twin that remained
on Earth predict that the astronaut twin is older,( )"

7' Relaiive to a stationary observer, a moving object A appears longer than normal ( ).
8' As the speed of a particle approaches the speed of light, the mass of the particle

decrease ( ).
9. Consider a rslativistic pariicle of mass m and rest mass mn. The correct expression

for kinetic energy of such a particle is equals to (mc2 - mnc2) ( )
10. iVloving cloek runs slower than a clock at rest by a factor r (gamma) ( ).
I 1,The position and momentum of a particie cannot both be measured precisetry

at the same time ( ).
12" If the accuracy in measuring the position of a particle increases, the accuracy

in measuring its velocity will Increase ( ).
13. The rnomentum of a moving particle with
14. The probability of finding an electron in a

to its wave function.( ).
15. If 11 is the smallest orbital radius around a single proton, then 16 is equal to 611( ).
16.In the particle in a bc,x rnodel, the energy E,, is inversely proportional to n2 4 )

17' In the particle in a box model, the quantization of energy becomes very clear
u.hen the particle rnass( m) and the box width L are small ( ).

18.'I"he contplementary principal states that: the wave rnodel and particle model
complement each other ( ).

19.Pair production process can occurs in ernpty space ( ),
20' Electron - positron annhillation results in the uearion of more than tu,o gamma photons ( ).

Q2ChgosS the correcl **swer ArB or C: ( 1 Mark pach)

2l.The Michelson-Moriey exBeriment was designed to measure:A) The relativistic rnass of the
electron. B) The relativistic energy r:f the electron. C) The velocity of the Earth relative to the ether.

22.Tbe theory of special relativity: A) is based on a. complex mathematical analysis.
B) has not been verified by experiment. C) does not agree with Newtonian mechanics.

23, One of Einstein's postulates in formulating the special theory of relativity was that, the laws of
pbysios are the same in reference frames that: A) accelerate .B) move ai constant veloeitl,with

respect to an inertial frame. C) oscillate .

24. Relative to a stationary observer, a rnoving clock A) Alwa.ys runs slower than normal.
B) Aiways nrns faster than normal. C) Keeps its normal time"

25. When the kinetic energy of relativistic particle is double its rest mass,
rgamma factor equals (A) i/3 (ts) 3 {C)413 .

26" According to Plansk theory, the biack body radiation spectrum depends on:
( A) wavelen{rfh (R-l fernner"ntrrrp /{^'\ hnthr' a\ a-.{ /tr \

relativistic speed v is given by P : rrbv ( ).
hydrogen atom is directly proportional



t-{

17. Whcn 1 kilograrn of matter tranf,orrns into energy, the amount of energy liberated is
(A) 9x 10 16 erg (B) 9x l0 'u joules (C) -9x 

ir) 16 *an.
2E. An object rnoves in a direction paraliel to its length v;ith a velocity that approaches the

velocil.y cl light. The length oI this object, as measured b,v a starionary observer,
(A). Approashes infinity. B) Contracted. C) Increases siightly.

29. What happens to the total relativistic energy of a speedy proton when its relativistic mass
Doubles ? A) lt doubles, B) It more than doubles. fi) It less than <ioubles.

3ll. Consider a particlc of rnass m and rest rrass m.,. Which of the follorving is the correct
expression for the kinetic energy of such a particle'/

z\) m,v2i2 B) nr r,2,r2 C; mc2 - ffi,c2 .

31 . Planck's constant
A) sets an upper iimit to the amount of energy tlrat can be absorbecl or ernitted.
B) sets a lower limit to the amcunt of energy that can be absorbed or emitted.
C) relates mass to energy.

i2.'The ratio of energy to frequency lor a given photon gives
A) its amplitude. B) its velocit3r. C) Planck's constant.

33. A photon is a particle that:
A) has zero mass B) has zero electric fleld associated with it. C) oannot travel in a vactiurn.

34. Which of the following is an accurate statement?
A) In vacuum, ultraviolet photons travel faster than infrared prhotons. B) Photr:ns can have positive

or negative charge. C) An ultraviolet photon has more energy than an infrared phc,ton.
35.The energy of a photon clepends on

A) its amplitude, B) its velocity. C) its fi.equency.
36. If the r,r.evelength of a photcn is hatrved, by what factor does its energy change'?

A)4 ,B)2 .C)ti4.
37. ln c'rder fbr a photon to eject an eiectron liom a rnstai's surface in the photoelectric effect, the photon's

A) freqluency must be greater than a certain minimum value. B) speed must be greater thar
a certain miriimum value.C) rvavelength nrust be greater than a certain rninimum value.

38. The kirretic energy of the photoeleoron depends on rvhich of the following ?
A) intensity of light
B) duration cf, illumination
C) wavelength of light.

39. A metal surface is llluminated r,vith blue iighi and electrons are ejected at a given rate each u,ith a certain
alnount oi'energy. If the intensity of the blue light is increased, electrons are ejected :

A) at the same rate, but u,itl:r more energy per electron.
B) at the same rate, but with iess energy per electron.
C) at an increased rate with no change in energy per electron.

40. A bearn of X-ra;is of frequency f is inc,ident uporl a substance thai scatters ths bearn in various
riirections. lf we measure the frequency of the scattered X-rays, we rvill find
A) X-ra;rs with fiecir.reiicy less than L
B) X-rays witlr frequency greater than f.
C) only X-rays rvith tiequeni:y f.

4i, When apl^roton is soattered from an eiectron, there l,r'illbe an increase in its A) energy. B) frequency.
C) wavclength.

42. In a Compton scattering experiment, what scattering angle prodrices the greatest change in wavelcngth?
A) zero ciegree

iJ) 90 degree
C) 180 degree



13' when a proton passes throrrgh matter, it is possibre tbr ir to
electron and a positron are prodirced; this interactio, is referred
Compton effect.C) pair production.

44. As a particle travels fasier, its c1e Broglie wavelength
.l\) increases.
B) decreases.
C) remains constant.

45. when an electron is aceelerated to a higher speed, there is a decrease in itsA) energy.
B) frequency,
C) rvaveiength.

46. what advantage might an electron microscope have over a right microscope?A) Electrons are more powerful.
IJ) Shorter lvavelengths are possible.
C) Longer wavelengths are possible.

47. when an eiectron jumps from an orbit where n: 4 toone rvhere n = 3A) a photon is emitted.
B) a pholon is absorbed.
L-') tlvo photons are emittecl.

48. Thc distance betrveen acrjacent orbit radii in a hydrogr:ri Brol,
A) increases with increasingvaiues of n.
B) decreases with increasing values of n.
C) remains consrant for all vaiues of n.

49' If ri is tire smallest orbitar radius avound a singre proton, then 16 is equal toA) 3611,
B) l2ri
C) 5ri.).

50' The binding energy of tlie hydrogen atonr in its grouncl state is -13,6 ev, what is the energy when it is inthen=5state7
A) 2,72 eY
B) -2.72 eY
C) -0.5-14 eV

+:f *+;k * * +I;i ,f,k* * ** *:F,j< *{< * + * *)h+i {< **
h:6.626 xl0-3a J.s, Rl,dberg constant R:i.097 x 107
" electronic charge == 1.6 x 10-1e C

* t * * *,1 + t {. + * & S.*,& * rt * * :F }i( * * * * + * r,<,ir *

interact u,ith the matter in such a way that an
to as A) pirotoelectric effect. B) the

m-1. nr.:9.1 x 10-31 kg, ffip = 1 .67 x 10-r, kg
With my be,st wisixesl>rof ,Dr. Ati A. Otkman
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Answer all the following questions
!n the following multiple-choice questions, please chose the correct answer (L%Markeach point)
L. ln the circuit shown, the capacitor is initially uncharged, At time t= 0, r+m.--r

switch S is closed. lf r denotes the time constant, the approximate .l 
('!l I

current through the 3 o resistor when t=r/10 is: \ - 
(irrl:

A. 0.38 A B. 0.75 A C. 1.0 A D. 1.5 A ,,,,.* *,,,,
2. Suppose the current charging a capacitor is kept L-----J

constant. Which graph below correctly gives the t | .- t I t'l
potential difference V across the capacito, ,, . I f I /
function of time? V I V

Allc'l/
L)

3. A certain capacitor, in series with a resistor, is being charged. At the end of 10 ms its charge is half
the final value. The time constant for the process is about:

A. 0.43 ms B. 2.3 ms C. 10 ms D. L4 ms

4. A Faraday's law states that an induced emf is proportional to:
A. the rate of change of the magnetic field
B. the rate of change of the electric field
C. the rate of change of the magnetic flux
D. the rate of change of the electric flux

5. certain capacitor, in series with a 72O A resistor, is being charged. At the end of 10 ms its charge is
half the final value. The capacitance is about:

A. 9.6 prF B. 20 pF C. 7.2 F D. L0 F

5. One hundred turns of insulated copper wire are wrapped around an iron core of cross-sectional
area 0.100 m2. The circuit is completed by connecting the coil to a 10 O resistor. As the magnetic
field along the coil axis changes from 1.00 T in one direction to 1.00 T in the other direction, the
total charge that flows through the resistor is:

A. 2C B. 0.02C C. 1C D.0.2C

7. A 10turn ideal solenoid has an inductance of 3.5 mH. When the solenoid carries a current of 2.0A
the magnetic flux through each turn is:

A. Zero B. 3.5x10-4wb C. 7.0x10-4wb D. 7.0x10-2wb
8. A 10 turn ideal solenoid has an inductance of 4.0 mH. To generate an emf of 2.0 V the current

should change at a rate of:
A.5.0 A/s B. 50 A/s C. 250 A/s D. 500 A/s
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9. An 8.0 mH inductor and a 2.0 O resistor are wired in series to an ideal battery. A switch in the
circuit is closed at time 0, at which time the current is zero. The current reaches half its finalvalue
at time:

A. 2.8 ms B. 3s C. l-70 s D. 250 s

10. An 8.0 mH inductor and a 2.0 O resistor are wired in series to a 20 V ideal battery. A switch in
the circuit is closed at time 0, at which time the current is zero. After a long time the current in
the resistor and the current in the inductor are:

A. 0,0 B. 10 A,10 A c. 2.5 A,2.5 A D. 10 A, 0

1L. A current of 10 A in a certain inductor results in a stored energy of 40 J. When the current is
changed to 5 A in the opposite direction, the stored energy changes by:

A. 20 J B.3OJ c. 40J D. 5OJ

t2. A 5.0 mH inductor is in a series circuit with a resistor and an ideal battery. At the instant the
current in the circuit is 5.0 A the energy stored in the inductor is:

A. 7.5xIO-2 J B.15xLO-2J C. 30x10-2J D. 30x102J

13. A charged capacitor and an inductor are connected in series. At time t= 0 the current is zero, but
the capacitor is charged. lf T is the period of the resulting oscillations, the next time after t= 0
that the current is a maximum is:

A.T B. T/4 C. r/2 D. 2T

14. A charged capacitor and an inductor are connected in series. At time t= 0 the current is zero, but
the capacitor is charged. lf T is the period of the resulting oscillations, the next time after t= 0
that the energy stored in the electric field of the capacitor is a maximum is:

A. T/4 B. r/2 c. 2T D. None ofthese

15. A capacitor in an LC oscillator has a maximum potential difference of 15 V and a maximum
energy of 350 FJ. At a certain instant the energy in the capacitor is 40 pJ. At that instant what is
the potential difference across the capacitor?

A. 5V B. 10V c. 15V D. 2OV

16. We desire to make an LC circuit that oscillates at 100 Hz using an inductance of 2.5 H. We also
need a capacitance of:

A. l- mF B. 1UF C. L00 ;rF D. 1pF

17. Radio receivers are usually tuned by adjusting the capacitor of an LC circuit. lf C=Cr for a

frequency of 600 kHz, then for a frequency of 1200 kHz one must adjust c to:
A. Cr/2 B. Ct/3 C. Ctl4 D. 4Cr

18. A capacitor in an LC oscillator has a maximum potential difference of 15 V and a maximum
energy of 360 FJ.At a certain instant the energy in the capacitor is 40 pJ. At that instant what is
the emf induced in the inductor?

A. 3OV B. 10V c. 5v D. 2V
19. An RLC circuit has a resistance of 200 O and an inductance of 15 mH. lts oscillation frequency is

7000 Hz. At time t= 0 the current is 25 mA and there is no charge on the capacitor. After five
complete cycles the current is:

A. l_.9x1_0-6A B. 2.Lx!O-4A C. 2.3x10-3 A D.3.5x10-2A

20. An RLC circuit has a capacitance of L2 pF, an inductance of 25 mH, and a resistance of 60 O, The
current oscillates with an angular frequency (in rad/s) of:

A. 1.2x103 B. l",BxL03 C. 2.2x103 D. 1.4x103
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24.

21. A coil has a resistance of 60 O and an impedance of 100 O. lts reactance, in ohms, is:

A. 60 B. 80 C. 100 D. I20

22. A 45 mH inductor is connected to a source of sinusoidal emf with a frequency of 400 Hz and a

maximum emf of 20 V. The maximum current is:

A. 0.18 A B. 1.1A c. 360 A D. zero

23. An RL series circuit is connected to an ac generator with a maximum emf of 20 V. lf the
maximum potential difference across the resistor is 16 V, then the maximum potential
difference across the inductor is:

A. 4V B. 6V c. rzv D. 16V

An RLC series circuit has L= 100 mH and C= lpF. lt is connected to a 1000 Hz source and the
source emf is found to lead the current by 75". The value of R is:

A. 1.2.6 0 B. 126 A C. 775 A D. 1750 0

An RLC series circuit is connected to an oscillator with a maximum emf of 100 V. lf the voltage
amplitudes VR, Vr, and Vc are all equal to each other, then Vn must be:

A. 33V B. 50V c. 67V D. 100 v

25. An ac generator producing 10 V (rms) at 2OOradls is connected in series with a 50 O resistor, a

400 mH inductor, and a 200 pF capacitor. The rms current in amperes is:

A. 0.135 B. 0.18 c. 0.20 D. 0.40

27. A series circuit consists of a 15 O resistor, a 25 mH inductor, and a 35 pF capacitor. lf the
frequency is 100 Hz the power factor is:

A.0 B. 0.45 c. 0.89 D. t

28. An ac generator producing 10 V (rms) at 200 rad/s is connected in series with a 50 O resistor, a

400 mH inductor, and a 200 ;rF capacitor. The rms voltage (in volts) across the capacitor is:

A. 2.5 B. 3.4 c. 6.7 D. 10-

25.

29.
A.

B.

c.
D.

30.

A.

B.

c.
D.

The main reason that alternating current replaced direct current for general use is:

ac generators do not need slip rings

electric clocks do not work on dc

ac voltages may be conveniently transformed
ac minimizes magnetic effects

An ac generator produces 10 V (rms) at 400 rad/s. lt is
L=0.025 H). The rms current is:

0.50 A and leads the emf by 30"
0.50 A and lags the emf by 30"
0.71 A and lags the emf by 30"
1.40 A and lags the emf by 60"

connected to a series RL circuit (R=17.3 O,

P

D. voi/2R

31. The magnitude of the magnetic field at point P, at the
center of the semicircle shown, is given by:

A. 2Voi/R B. 31oi/2R C. ttoi/ R

32. The magnetic field a distance 2 cm from a long straight current-carrying wire is 2.0x10-s T. The
current in the wire is:

A. 0.16 A B. 2A c. 6A D. 7,3 A
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33. Lines of the magnetic field produced by a long straight wire carrying a current are:

A. in the direction of the current
B. opposite to the direction of the current
C. circles that are concentric with the wire
D. radially outward from the wire

34. Two long straight wires are

and 12 A and the wires are

between the wires is:

A.0

parallel and carry current in the same direction. The currents are 8.0

separated by 0.a0 cm. The magnetic field in tesla at a point midway

B. 4x1O-+ C. 1.6x10-2 D. 6x10-3

35. Two long straight current-carrying parallel wires cross

the x-axis and carry currents I and 3l in the same

direction, as shown. At what value of x is the net

magnetic field zero?

A.0 B.7 C.2 D.3

36. Two long straight wires pierce the plane of the paper at vertices of
an equilateral triangle as shown below. They each carry 2 A, out of
the paper. The magnetic field at the third vertex (P) has magnitude
(in r):
A. L.7x1,0-s B. L.6xL0-2 C. l-.5x1-0-a D. 1.8x10-a

37. Solenoid 2 has twice the radius and six times the number of turns per unit length as solenoid

The ratio of the magnetic field in the interior of 2 to that in the interior of 1 is:

A.5 B. L/3 c. L/6 D.3

38. A 2-T uniform magnetic field makes an angle of 30" with the z-axis. The ihagnetic flux through a

3-m2 portion of the xy plane is:

A. 2.3 Wb B. 5.2 Wb c. 16 Wb D. 32.4 Wb

2A

39. The normal to a certain 1-m2 area makes an angle

magnetic flux through this area is the same as

perpendicular to the field if the second area is:

A. 0.5 m2 B. 3.1- m2 C.

of 50" with a uniform magnetic field, The

the flux through a second area that is

6.8 m2 D. 20 m2

40. Two long, parallel wires, each having a mass per unit length

of 40 g m-1, are supported in a horizontal plane by strings 5

cm long. When both wires carry the same current, l, the
wires repel each other so that the angle, 0, between the

supporting strings is 16", the magnitude of the current is:

Good Luck,,,
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Ilhysical Optics and Optical Fibers ZTlp
F'irst semester 2ll}ll -Z0lZL

Bxanr date:06/03lZDZt
Bxam Time: 3 hours

.1

'l

Ebal,Exam (50 Marks

@
l. NeWinn'q thr'.',r", nf li^L+ +-^^+^l Ii-Lr --Newton's theory of light treated light asrrwLU,r D rrrrrufy or ilgnt treated lrght as while young demonsLrated that light,ehaved as with - 

t.t uri* -
A. particle; *u"tt:tafructiu, -- R ncrrinrpa r'ol,^c :,.+^-€^-^...-^

behaved as

les, interference
ts. partiicles, waves, interference
D. wavgq, particles, refractive')

L. In a plane electrcimagnetic, wave in vacuum, tfr. ,utio Vn of tf,ffipf Sltwo fields is:
A. the speed of light

units of the

_, C. a decreasing function of frequency
3. ln a Young's double-slit experimert,

spacing on the screen, the screen-to-slit distancl D must be changed to:
- ---A'Dlz B.D|{Z- c. rfn 

a 
D.2D4. The resolving powcr R of t g*tirgffi

= 
* A$n-----_._ggwregeL---J. wau D. nm/nm5' In optical fiber wavcguide, th*or. section is srrro,rnArO t y tt..l*tO;,*trffiffiir---

made of glass or plastic with
A' a lower refractive index tltan the core B. equal refractive inclex of the core
C. a hisher refracrive index rhan rhe co_re D. loJglglbglgl*&p.nqgrllg uppllggJio,(i.Therelatio;aaaSarayofIightstrikesaninterfac,o,t.,,,*

two media, is known as:
A Gauss' law IJ. Snell's larv C. Iraradav's law$'Ct*q*i#'dffi#f,; '#ffi'ffi;,*
A. a reflecting plane of atoms B. thc scattered beam

-- -C. 
the4lqA D. the refract-ed bearn8'Foranelectromagneticwavethedircctionoftheu.ffi

A' the clirection ol the electric field B. the direction ot:the magnetic field
C. thg ClifeCtiO'h of wavc nr()neoqf inn n +t-,. ,ri-^^+i^.^ ^r: rr, ----- u' tle--gllgqllo ion of th" edlgdg".d !yl& wave9,oncethepowerofanopticutnurinlrvherethereceiu#

unable to detect the pulse, an errc,r occurs. Attenuation is mainly a result of light
-- 4 +uqp!t9!-- , - 9:-&!9Ip&!-- c. bend-lpg losses _ D. art r
_ _ i r..r(.L,vrr/,,v' rr. ausurpr.tun _ U.Dend-Inglosses D.qll of theml0' which propffiroir*tion l, tra..st'errecl. An error o..ffiffiffiil* *trnablc to distinguish betwccn input.pulses caused by rhc sprcacling ol,cac5 pulsc?

ll!,1"r' 
---c) --il;.^,i.ri

r r. rn ihe eo;;,* *+-t) *, -----*--_,," ryrrllll-q

A. the angle to ttre first minimum B. the angle to the second maximtrm
-_-- _g.l&lha;ffIglgjglryw, thr .*tr.r, ,uys _e.\4 wtiere N is aqL!,trggli2'Thecriticalangleofadiamo*d-ui'interfac"is25@atanangleof0withthe

norrnal. Total internal reflpction will occur if the incident medium is:

I'henumericaIapertureisanimporta,tquu',tiffi-
and dispcrsion characteristics of the fibei. The numerical aperture values are
A. Iess than one R crpqrar rh^- ^,.^

B. an increasing function of frequency
D. {Z

13

A. diarnond and 0 < 25"
C. diamond ancl 0 > 25"

B. air and 0 :25"

-___.-_. D. air and 0 > 25__



C erluq! one D. variable valuei
1q J'he rcason tt,.r. ,,re tr*i rLG..rh;i thf;ti, . yrrrgk *firn;rr G

A. to increase thc intensity B. one slit is for v, the other for ,1.

lr C._fqggate a path length dift'erence D. one slit is for E the other is for B
In the equation d sin 0 ,= mA for the lines of a diffraction grating m is:
A. the number of slits
C. lhe slit width

B. the slit separation

_=D._lbsprd9r{!U line _
7(t If light ray is transmittetl through an air-to-glass boundary, what happens to the wavelength?

A. increases B. decreases C. remains unchanged D. equal zero
11 [n the equation sitt 0 = 7/a for single-slit diffraction, 0 is:

A. the angle to the first minimurn B. the angle to the second maximum
_ C.Jp-pletq g!g& lelweg!_the exrr"me ray,s DNt_WlfglgIlg Ulntgggl_
18. Maxrvell's equations predict that the speed of electromagnetic waves in free space is given b[

A.[roeo n. ./[rs C. 1/p6e6 D. LIJ]to€o
l9' In a Young's double-slit,light of wavelength 500 nm illuminates two slits that are separatecl

l.ly1 rnm. 'Ihe separation between adjacent bright fringes on a screen 5 m from the slits is:
A. 0.10 cm B. 0.25 cm

D. 1.0 cmC, ().50 crn
20 'Ihe cliamond refraction index

A. (.sin a)/(sinb) = 2.5
I3. (sln b)/(sin d) = '2.5

C. (r-'os a)/(cos c) = 2.5
D. (sin c)/(sin a) = 2.5

is 2.5. Which of the following is correct for the situation shown?

2l' How many lines in a grating must he illuminated to obtain a resolving power of 300 in a third-
order spectrum?
A. e00
c. l0

22. A fiher has a core index of 1.499 and a cladding index of 1.479. When surrouncled by air the
nunrr:rical aperture is:
A. 14.1

8.28.2
c.0.244
D.q,5
A pllne wave with a wavelength of 500 nm is incident normally on a single slit with a width of
5'0 x 10-6 m. Consicler waves that reach a point on a lar-away with an angle of 1.0" with the
normal. The difference in phase for waves from the top and bottom of the slit is:
4.0
tl. 0.55 rad
C. 1.1 rad
D.Iq-teg__-

24. What is the minimum number of slits required in a diffraction grating to just resolve light with
wavclengths of 411.0 nm and 471.6 nm.
A. 9!)

B. 1e7

c.3e3
D.186

I].300
D. 100

2:3

.C,.\ An clectromagnetic wave carries magnetic field componenl with a peak of 1.5 x 1"0-77'. Thc
avctirge power per unit area is: ( /ro = 4n x 10-77.m/A andc = 3 x 108m/s)
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Phvsics Department

Principles of Solid-State Physics (350) X'inal Exam tr't sernester 2020nfl'21

Ql: Choose the correct answgr A. B._C or D: (1 Ma.rk each)
1. Any deviation from the perfect atomic arrangement in a crystal is saiclto Contain,

A. Defects

B. Effects

C. Dislocati,rns
2. So!ids have ......,..,,........,....bonds between molecuies and atoms than liquids.

A, Strong

B" Weak
C. High

3. Amorphous materials have crrder only within a ...........atomic ol" molecular dimension"
A. Many
B. Few

C. Some

4, Amorphous materiais do not have an,v but they have varying degrees of .......".........
A. long-range order, Sholt-range order
B. Short-range order, long-range order
C. long-range order, mediurn-range order

5. Atoms or ions of a solid are arranged in a nattern that repeats itself in three dimensions; they form a
solid that is said to have a ................,..,....structure,

A. Lattice
B. Cry"stal

C. Polycrystal
6. r,{aterials arranged in short range order are called ....."materials.

A. Crystal

B. Polycrystal

C. Amorpirous
7. I'he strergth and tluctilig, of metals are controiled by .

A. Surface

B. Disloaations
(_. Defects

8" r\ change in the stacking sequence over a few atomic spacing's produces a stacking faults whereas a

change over many atomic spacing produces a ......
A. Crystal

B. Twin region

C. Grain boundaries

9. Cenerally', rapid cooling produees whereas slow cooling result in iarger grains

A. Smaller grains

B. Larger grains

C. N{edium grains



[2. When

called.

10.The tenn 'phase'refers to that region of'space cccupied by a physically homogeneous material.'I'hese
regions are often called

A. Dislocations
B. Precipitates

C. Faults

tr1. When a voici occurs due to the shrinkage of a material as it solidifies, it is callecl
A. Porositv

B. Cavitation
C. Velocity

voids occur due to air bubbles becoming trappe<I when a material solidifies, it is corrunonly

A. Porosify

B. Car.itation

C. Velocittr
13" Grain bor-lndaries are a kind of,.... ....defects"

A. Point

B. Volume

C. Surfuce

14. Vacency is akind of .... ....ciefect,s.

A. Point

B. Vr:lurne

C. Surface

15. Voids are a kind of .... ....defects.
A. Point

B. Volume
C. [.ine

16.'lhe oombination r:1'anion cation vacancies (in pairs) is called.."... imperfbctions.
A. Columb
B. Schottkey

C. Frankel
17. The comLrinatiot of a vaeancy and interstitial is callerj a .... ". " .,... irnperl'ections.

A, Columb

B. Schottltey

C. Frankel
lS.lrieutron does not interact r,vith electrons in tire crystal. Thus, r-rnlike the x-ray, lvhich is scattered

entirely by .............. the neutrcn is scattered entirely by nuctei.
A. Electrons

B. Nuclei
C. Protons

19. Neutron diffraction is an important tooi in the investigation oJ'......."................".ordering that occur
in some materials.

A. Electrical

B. Optical

C. Magnetic
20" Electron diffraction is a useihl technique for ..".""...................stiucture studies.



A. Surface

B. Body
C. internal

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

A, Lorv
B. High
C. Medium

22.In crystals the typical interatomic spacing atrout ........".,...,...,......so the suitable radiation is X-ravs.
A.1-2 A'
B.2-3 A"
C.2-3 nrn

23. Neutrons are more useful than X-rays fbr deterrnining the crystal structures of solids containing
.... "............elements.

A. Heavy

B. Light
C. Small

24.The physical basis for ihe diffraction of electron and beams is the same as that ior X-
ray-R diffraction.

A. Proton

B. Dutl'on

C. Neutron
25. Neutron radiations have an energy equal 1o 0.08 ev but the X-rays have an energy equal to i0 Kev

btlt the5r have the same lvavelength about
4.1 A'
B.2 A'
C.3 A"

25" X-rays can be created by bomharding a metal target rvith high energy electrons.
A, < 104

B. > 104

C. = 104

27. Neutron energ)l magnitride as the thenrrai energy KT for this reason we speak of .....,.........
A. Thermal electrons

B. fhermal neutrons

C. Thermal protons
2E.'Ihe three generaitypes of solids are..".

A. Crystai, Lattice, Folycrystal
B. Polycrysta l, Single Cr.y'-sta l, Frecipitares
C. Single Cr1,stal, Polycrystalline, Amorphous

29. The branch of science that deals with the geometric
arrangement is . ..

A. The polylnorphism
B. The crystallography

C. The conciensed matter

description of mystals and their intemal



-

"'*:;T,T::i,?oll*"" of'lines, rvith aiorns ar inrersecrion or rines, represenring th. u,..ung.,n.)

A. Space lattice.
B. Space group
C. Trvin regions

is that block of atoms which repeats itserf to form space ratiice.
A, Crl,stal latlice
ts. Unir celi
C. Graine boundar,,

32' """""'""" """" is an extra atom that has crowcled its way into an interstitial void in the crystal structure.A. Subsritutional impurity
ll. Interstitial impurity
C. Self interstitial

33""""' is an atom of a diffbrent type than the bulk atoms, rvhioh has replaced one of the bulk atoms irithe lattice.

A. Substitutional impuritl,
B. Interstitiai impurity
C. Seif_interstitial

34' '" are regions r'vhere there are a large number of atoms missing tiom the lattice.A" Vacancies

B. Voids
C, Grains

35" "" ""' aphencnrenon that material has nrore than one crr,-stal structure.A. l'he polynorphism
B. The crystallography
C. The contlenseri matter

36' ''' ""''' hasan atomic structurethatrepeatsperiodicallyaaross itswholevolume.A. polycrysl6l

ts. Single crystal
C. Arnorphous

37' Poiycry'stals with grains that are <r0 nrn in criameter are cailed...A. Single crystals
B. Nanocrystailine

C. Folycrystailine
38' The t,"-pe of defbct that influences the nrechanical properties of a material is callecl.

A. Dislocations
B. precipitates

C. paults

'- ,::?::1ff.a 
metal' diamond is an insulator and buckminster-r'uilerene is a ... ,...... rhey are a,

A. Semicrrnductor
B. Superconductor

C. Conductor
40' """"""" '""" have rnobiie molecules. but a type of long range order can exist.A. Amorphor.is B. polycr,vstals 

C. Liquid crystals

4

31.



(2 Mark each)
41' Copper has an FCC crystal structure anO a uniicell with a lattice constant of 0.361 nm. What is its

interplanar spacing *ZZA?

A.0.128 nm
B.7.834 nm

C. 0. I 80 nnr

42'Iran at 20 0C is BCC with atoms of atomic radius 0.124 nm. Calculate the lattice
constant (a) for the cube edge of the iron unit cell.

A.0.350 nm
8.0"286 nm

C.0.859 nm

43.T'he position coordinates of the absent atoms with numbers (l), (2) and
(3) in the BL--C crystal structure are. . ..

A.(1,0,1), (1, l, 1), (1, 1, tl)
B. (0,0, l), (1, l, 1), (1, 1,0)
c. (1,0, l), (1, 1,0), (1. t,0)

44.T'hed-spacing'sforthesameplanesinacrystalwithunitcell a:b:7A,c=9A.Is.......
A.4.3 nm

8.2.3 nn"r

C.0.zl3 nm

45. A culrio crystal has a:5.2 A the d-spacing of the ( I 1 0) plane of this cubic erystal is. ...
4.2.7 nm

8.3.5 nm

C.0.36 nm

lilith allmy best wishes Br, Essam F, Abo leid
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1.1

True or false (1.2s Mark for each - 50 Marks)
1. Semiconductors are a special class of elements having conductivity between that of a

good conductor and that of an insulator.
2. The three semiconductors used most frequently in the construction ofelectronic devices

are Ge, Si, and GaAs.
3. This bonding of atoms, strengthened by the sharing of electrons, is called covalent

bonding.
Semiconductor materials have a negative temperature coefficient.
LeV - 1.6x l0-1eJ

There is always a wide energy gap between the valence band and the conduction band
in insulators.

7. A semiconductor material that has been subjected to the doping process is called an
extrinsic material.

8. A P-type semiconductor is created by doping Si, Ge, or GaAs with three valence-
impurities. " ,

9. In N-type material, the electron is the majority charge carrier and the hole is the minority
carrier.

10.The region of uncovered positive and negative ions is called the depletion region rdue to
the "depletion" of free carriers in the region.

1 1.The wide end of the arrow on a diode schematic indicates the p-type material.
l2.Under normal conditions, the PN-junction is conducting current when it is forward-

biased.

4.

5.

6.

Page 1 of 6



13.In the absence of an applied bias across a semiconductor diode, the net flow of charge
in one direction is zero.

l4.Forward bias is applying an external potential across the PN-junction such that the
positive terminal is connected to the P-type material and the negative terminal is
connected to the N-type material.

15.As the forward potential difference through a silicon diode increases, the internal
resistance decreases.

16.The maximum reverse-bias potential that can be applied before entering the breakdown
region is called the peak inverse voltage or the peak reverse voltage.

17.The thermal voltage Vr is around 40 mV if the temperature is 191 "C.
18.When the diode is used as a rectifier, the PIV must equal or exceed the peak value V**

of the applied voltage.
19.The Zener diode is conducting when it is forward or reversed biased with enough large

potential diffBrence.
20.For large values of a sinusoidal input wave u; , the output waveform y, is as shown for

this circuit.

21.For a forward-biased diode, the barrier potential remains constant as temperature
increases.

22.Diodes constructed of Si and Ge emit light in the infrared (invisible) zone during the
recombination process at the p-n junction.

23.The wavelength and frequency of light of a specific color are not related to the energy
bandgap of the material.

24.A short circuit can have any voltage across its terminals, but the current is always 0.
25.For the circuit shown in Fig. 2.28,Inr and loz zta not of the same magnitude.
26.For the circuit shown in Fig 2.35, the green diode is in the "off' state
27.For the circuit shown in Fig. 2.40, Vo:9.3 volts if the diodes are Silicone.

tr 'l i Li)

!_r ')l-t'
,:,,,va--?-___-T i "' 

oJ,*,,li)++," ,
nc. 3.55Fl*"}.;$ Fl{,. ?.4*
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2B.In the half-wave rectifier shown in Fig. 2.44, the output voltage uo eQuals (0.318 V*) for
an ideal diode.

li , r, 'r' .' .'rrr:

2g.Clippers are networks that employ diodes to clip away a portion of an input signal
without distorting the remaining part of the applied waveform.

30.The terminal with an arrow in the bipolar junction transistor represents the emitter of
this transistor.

31.The common base transistor configuration circuit is characteristic with no current gain
but has a voltage gain.

32.Thequantity alpha @ - ?)relates the collector and emitter currents and is always close
Is'

to one. . i

33.The quantity beta (p =?l provides an important relationship between the base and
tB

collector currents and is usually between 50 and 400.

34.The NOT function ( as B - A ) provides the complementary state to a given variable,
so if A:0, then B:1

35.The output of the AND function takes the high logic level (: 1), if and, only if, the input
variables are at the high logic level (: 1).

36.,{ simple representation for the OR function is this circuit, if the switches S 1 and 52 are

the inputs and the LED state (onioff) is the output.

37.For any logic variable A, (0 . A = A. 0 = 0).
38.For any logic variable A, (/ + A = l).
3g.InBooleanAlgebra, A+ (B,C) = (A+ B).(A+ C) = A+ B .A+ C.

40.De Morgan's Theorem states that for any two logic variables A and B, (T+ B - A . B).

Page 3 of 6



Second Ouestion (Oral) (1.25 Mark for each : 10 Marks)
l't part .g

choose the output waveform from Table II for each network in Table [ | 
u,

if the input is as shown

Table II

A B

C D

Page 4 of 6
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2nd part
Choose the outPut waveform

III if the input is as shown

from Table IV for each network i' @

7
I

I

I

I

Ta

45 46

4847

ble

1'', . i*l
-i * !?

BA

D

t r:.

1'

L"..', :-': t "r
i ,t 1.,-3. I

t-i 1 i r'
-y,$ :-***;

C

v

With my best wishes

Mohamed Sabet
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(1.25 Ma,rk for each : 50 Marks)
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Choose the correct answer A, B, C, or D : (One mark each)

I - When a neutral sodiurn atom loses one electron. it becomes
(A) Na- ion (B) Na-- ion (C) Na+ ion (D) Na++ ion

2- The maximum number of electrons for the energy level n: 3 are equal to
(A) 1,2 (B) e (c) 18 (D) 1s

3- The maximum number of electrons fill d-shell equals
(A) 10 (B) B (c) 6 (D) 2

4- In orthorhombic crystal structure, the primitive lattice vectors are
(A) a -b+c (B) a:b=c (C) a*b+c (D) a+b=c

5- In tetragonal crystal structure, the primitive lattice vectors are

(A) a=b+c (B) o=b:c (C) a*b+c (D) a*b-c

6- In a simple cubic structure, the relation between the cube edge (a) and the atomic radius (R) is
(A) a=R (B) a -2R (C) a = R/2 (D) o = trR

7- For a body centered cubic lattice, the nurnber of lattice points related to one unit cell is
(A) l point (B) 2 points (C) 3 points (D) 4 points

8- For a face centered cubic lattice, the number of lattice points related to one unit cell is
(A) l point (B) 2 points (C) 3 points (D) 4 points

9- For a simple cubic lattice, the number of lattice points related to one unit cell equals to
(A) l point (B) 2 points (C) 3 points (D) 4 points

10- For a simple cubic lattice, the nearest neighbors are equal to
(A) 4 point (B) 6 points (C) B poinrs

Solid State (Phys. 353) Exam

Final Exam : Feb. 28 .2021

Time of Exarn .9-12 an

(D) tZ points
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11- For a body centered cubic lattice, the nearest neighbors are equal

(A) 4 point (B) 6 points (C) B points
to

to12- For a face centered cubic lattice. the nearest

(A) 4 point (B) 6 points

(D) 1,2 points

(D) 12 points

called the . . ... energy.

(D) Cohesive

is called the ..... energ\'.

(D) Cohesive

13- The energy required

(A) Electron affinity

14- When a neutral atom

(A) Electron affinity

to remove one electron

(B) Ionization

neighbors are equal

(C) B points

lrom a neutral atom

(C) Themal

1S

gains one extra electron" the energy released

(B) Ionization (C) Thermal

15- Energy gained from

(A) Eiectron affinity

16- The chemical bonds

(A) Ionic bonds

17- The chemical bonds

(A) Ionic bonds

18- The chemical bonds

(A) Ionic bonds

19- The chemical bonds

(A) Ionic

20- The chemical

bonds.

(A) Ionic

21- When you have a

(A) 11

22- When you have a

(A) 11

between two silicon atoms inside silicon crystal

(B) Covalent bonds (C) Metallic bonds

between two copper atoms inside copper crystal

(B) Covalent bonds (C) Metallic bonds

between two water molecules inside ice crystal
(B) Covalent bonds (C) Metallic bonds

the chemical reaction Na+ + Cl- - NaCl is called the ..... energy.

(B) Ionization (C) Thermal (D) Cohesive

is called

(D) van der Waals

is called

(D) van der Waals

is called

(D) van der Waals

between two hydrogen atoms in a gas state is called the . . . . . .. Bonds.
(B) Covalent (C) Metallic (D) van der Waals

bonds between one hydrogen atom and carbon atom in CHa gas is the

(C) Metallic (D) van der Waals(B) Covalent

neutral sodium (N aLD atom, the neutral atom has .. electrons.
(B) 12 (C) 13 (D) 0

neutral sodium (tl qL]J atom, the neutral atom has . . neutrons.
(B) 12 (C) 13 (D) 0



23- when you have a neutral sodium (wa)D atom, its atomic weight
(A) 11

is equal to
(D) 0(B) 12 (c) 23

24-The electronic configuration of the neutral sodium atorn is
(A) 1s22s12p63s1 (B) 1s2 2s22ps3s1 (c) 1s2 2s22p63sl (D) 1s22s22p63s2

25- In the free electrons theory. the Fermi velocity of the electrons (vp) equals to
(A) hkF @)hko/m (C)hkF/2 (D) ZhkF

26-In the free electrons theory. the Fermi energy of the electrons (Ee) equals to
(A) hki (B) (hkp)z /m (c) (hkF), (D) (hkr)z /2m

27 - Elements which have a very large resistance to the electric currents are called
(A) conductors (B) diamagnetics (C) insulators (D) paramagnetics

28- Elements in which the electrons move as gas molecules are called
(A) metals (B) diamagnetics (C) insulators

29- when a free electron moves with velocity (v) into a rnagnetic field
will be zero if the angle (0) between v and .B equals .. ..

(A) r (B) n/2 (C) r/3

30- when a free electron moves with velocity (v) into a magnetic field
will have a maximum value if the angle (0) between v and.B equals

(A) z (B) rc/Z (C) n/3

31- The electrical conductivity (o) of the rnetal is given by
(A)o-nr/m (B)o-nr/ezm (C) o - ezn'r/m (D) o = ez /nrm

32- The relation between the current density (-f and the electric field (E) inside a metal is
(N1-d/E (B) / = o/E (C) / = o.Ez (D) / = o.E

33- The volume of atoms belong to one unit cell divided by volume of the cell means

(D) paramagnetics

(B), the magnetic force

@) r/a

(B), the magnetic force

@)r/a

(A) Fermi factor (B) Hall ratio (C) packing fraction (D) Avogadro number



34-The packing fraction of the face centered cubic lattice equals
(A) 26 o/o (B) 52 o/o (C) 68 o/o

35- The packing fraction of the simple cubic lattice equals
(,\) 26 o/o (B) 52 % (C) 68 o/o

36- The energy stored in a spring is called the ,. energy.
(A) kinetic (B) potential (C) chernical

43- To measure the Hall coefficient
applied magnetic field should be

37- When atoms stay at equilibrium position, the attractive force will equal to the ...... force.
(A) repulsive (B) spring (C) friction (D) chemical

38- Elements move away from regions of high magnetic fields are called
(A) conductors (B) diarragnetics (C) insulators (D) paramagnetics

39- Elements move towards regions of high magnetic fields are called
(A) conductors (B) diamagnetics (C) insulators (D) paramagnetics

40- Elements in which the electric currents can go through very easily are called
(A) conductors (B) diamagnetics (C) insulators (D) paramagnetics

41- When an electric charge (+ q) moves with velocity (v) into an electric field (E), the electric
force increases if

(A) v decreases (B) v increases (C) E increases (D) q decreases

42- When two resistors (3 & 6 ohm) are connected in parallel, the equivalent resistance equals
(A) 2 ohm (B) 3 ohm (C) 6 ohm (D) 9 ohm

(A) z (B) r/2

44- When a system looks the same

same if the change in k equals

(.D) 74 o/o

(D)74%

(D) nuclear

in the element, the angle between the electric current and the

(C) r/3 (D)r/a

when x + x * a, then in fr-space the dispersion looks the

(A) Zr/a (B) r/a (C) rc /2a (D) rc/aa



45- "Electrons try to maximi ze theirtotal orbital angular momentum". This rule is the .......
(A) lu Hunds (B) 2od Hunds (C) 3'd Hunds (D) Madelung

46- "Electrons try to align their spins". This rule is the

(A) lt! Hunds (B) 2od Hunds (C) 3td Hunds

(A) lt! Hunds

48- "The orbital

momentum is /
(A) lt! Hunds

47- "The energy ordering is from lowest values of (n + l) to the
have the same value of (n + l), fill the one with the smaller n first"

(B) 2od Hunds (C) 3td Hunds

and spin angular momentum either align or antialign

- [I + S]". This rule is the . . . .. ..

(B) 2'd Hunds (C) 3d Hunds

49- Given a direct lattice point R. a point G is a point in the reciprocal
(A; si(c+n; (B) s;(c-n; (C1 si(c'n;

50- In one-dimensional case, the compressibility (p) depends on the
the spacing between the atoms (a) as follows
(A) B = K.q (B) B - @.a1-' (C) p - K/a

(D) Madelung

largest, and when two shells

. This rule is the .......
(D) Madelung

, so that the total angular

(D) Madelung

lattice if and only if
(D) e 

(iG /R)

spring constant (rc) and on

(D) p -.,|K-q"
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(bible sheet)

4.1

(25 Marks)

l- The enthalpy (H) of the sorid materials reaches its maximum
melting temperature.

value at the ( )

2- The physical properties of amorphous Si is the same in all directions. ( )
3- rf rclra ratio for some oxides ries between (0.22-0.42) , then the ( )teterahedraly glass formation is possible.

4- The glass network modifiers usually enhance the chemical resistance of ( )the glass due to formation of NBO,s.
5- The glass transition temperature Tg of a glassy material is not heating ( )rate dependent.
6-The glass modifier cations for oxide glasses are generally of high valance ( )and form covalent bonds with oxygen.

7-Metallic glasses can be easily prepared using melt quench
8-chalcogenide glasses are generally brittle and have a
temperature.

technique. ( )
low softening ( )

9-The crystalline solids generaily have a definite heat of fusion. ( )
10-The enthalpy (H) of a supercooled melt of a crystalline material ( )decreases exponentially during cooling tell to solidification point.
L1"The degree of crystallization for a supercooled melt in equilibrium is ( )governed by the nucleation and growth rates.
l2-High vacuum is not necessary during thin film preparation by electron ( )beam technique.
l3-Urbach formula can be used
a semiconductor thin film.

to determine the band gap energy (Eg) for ( )

14- The constants A,B in Lasocka empirical formula for thermal analysis of ( )glass are heating rate dependent.
15- The optical loss in glasses used for fiber optics reaches its minimum at ( )wavelength in med IR range ( 1.5-1.6 Vm).
16-Raylegh scattering in a multi component glasses is mainly due to. ( )composition fluctuations only.
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17-The extended state conduction for arnorphous chalcogenirle glasses {generally takes place during measurement at higfu temperatures.
18-The band tail energy for amorphous s.-ico-nducting thin lilms can be (determined using the Tauce relation.
19-Thin films of high melting point materials can be easily preparecl using ( )plasma sputtering technique.
20-The phenomena of electrochromic can
transparent glasses.

be used to change the color of ( )

2l-Soda Ash and Lima stone are added to silicate glasses to increase the ( )netryork connectivity of this glass.
Z2'Flout processing technique is generally used to produce rvindow glasses. ( )23-Bzo; glasses are the most suitable glass types for glass recycring. ( )24- Normal dispersion (dn/d) .0) for glasses takes place generally at UV ( )range of the spectrum.
Zs-frand blown technique is generally used to prepare decorative glasses. ( )

O.2:Choose the correct answer for these statements and put your answer (A.B,C.D)
ln the bible sheet: 25 Marks
26- The volume of the solid materials when transforms from solid to liquid state
undergoes:

r','- strong decrease B)-strong increase C)- slight increase D)- remain constant

27- At the crystallization transition region of amorphous solids, the temperature of the
sample generally:

A)- decreases B)- increases c)-remain the same D) None of the above

28-Addition of Alkali oxides to silicate

A)-increase network connectivity

C)- decreases diffusion coeffi cient

glass resulted in:

29- The most easy and popular technique generally used to prepare amorphous thin
films is:

B)- CVD C)- Thermal evaporation

index of amorphous thin films depends on :

B) increases viscosity

D)- reducing chemical resistance

D) sputteringA)- melt quench

30- The refractive

A)-materials type B)-wavelength of incident photons

2



C)- Film thickness

A)- electronic absorption

C)- a and b

D) all the above

31f'or imorphous semiconducting materiar of band gap 3.5 e.v, bandelectronic absorption takes prace for waverengths lies in the

B)- decrease the surrounding temperature

D)- H< 0

B) vibrational absorption

D)- None of the above.

38- The coordination number for the tetrahedral structure of Sio2 glass is :

A)- 4 B)- between 2 and 3 C)- r+

\
\l

\
A)_ IR region B)- UV region C)- VIS region D)- FIR region
32- Glass former elements usually of high valance state and forms with oxygen
A)-convent bonds B)- ionic bonds C)- metallic boncls D)- a,b
33- Variable range hopping conduction takes place:

A)- befween nearest neighbor atoms B)- between dopant atoms at low temperature
c)-between localized states at fermi rever D)- inside conduction band
34- During DSC experiments, the chemical potentiar energy in the glassy samplechanges to heat during:

A)-glass transition region B)- crystallization region

c) melting region D)- AII the above

35- The x-ray diffraction technique can be used to charac terize the amorphous
materials to determine:

A)- its unit cell parameters B) the chemical composition

C)- the average coordination number D)-the bond energy

36-For endothermic process in the DSC thermograms, heat is converted into chemicalpotential energy and this resulted in :

A)- decrease sample temperature

C)- H:0

37-The optical absorption in glasses for the IR region of the spectrum is due to:

to trand

39-When l\BO,s forms in silicate glass, this leads to:

D)- 0.22-0.42



A)-increase network connectivity B)_-decrease chenlical resistance
4;.- increasing softening point D)_ AII of the abor.e

40- The addition of AlzO: to BzO: glass results to :

A)- it acts as glass modifier

C)- increase glass stability

41-The addition of alkaline earth

A)- creation of one NBO

C;. increasing softening point

42-The amorphous solids soften

A)- definite temperature B)- over a range of temperatures

D)- None of the above
C)- at the onset crystallization temperature

B)- it acts as glass former

D)- None of the above

oxide to silicate glass results to :

B)- poor chemical durability

D)- all of the above

at:

A)- electrically semiconducting materiar B)- very strength

C-'- soften at verv high temperature D)_ b and c

44-Tetrahedral glassy thin firms (u-si, o-Ge ) can be easily prepared by:

43- chalcogenide grasses have many properties such as:

A)_ melt quench technique

C)- sputtering

45-Free carrier absorption takes place in amorphous semiconducting thin films when
the incident photon energy hv is:

.4)- <<Eg B)-:Eg c) >Eg D)bandc

46-Si single crystal can be easily

A)- thermal evaporation

C)- The Czoachralski method

47- The Pauling,s rule for glass
formed when the r./r,r ratio is :

B)- splat cooling

D)-a and b

prepared using technique of :

B)- sputtering

D)- melt quench

formation states that the octahedrar grasses can be

A)- 0.115-0.22s B)- 0.414-0.732 c)-:1 D)- 0.732-7



A)-6 B)2 C)30r4 ' D)=l
49- The advantageous of sputtering deposition are those except:

4&'zachariasen theory for grass formation states that
surround the cations must be $mall, specifically:

the n-umber of oxygen atoms

for the same

A;-low substrate temperature

C)- low coast

B)- good adhesion

D)- uniform coating

50-Both the refractive index (n) and the absorption coefficient (o)
amorphous thin film are:

A)- dependent parameters B) independent parameters

c) constant for the same firm D) AIr of the above

:::::::::::=-==:==_L::::::____::__

With my best wishes Prof. Dr. Atta Yousef Abdel-latief

I
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Use the fgllolving phvsical conftants rvhen vou neecl:

Electron charge e : l,6xl0'1e-Coulontb, lfect1o.n 
mass me = ,''l':10.,i !f;

F.otor,lnus ir, = 1.673x10-",kg, Pl:rncli's constant h: 6'626 *iT-t' J't

;t'JHffiT r{:t;"iil'r{riu,, !': ,.ru, Bottzntann const*rtt k:1.38 x t0-23 rI{

Section (A): (26 rnarks)

A1. Mark (A tbr the correct sentence and (x) for the wrong one (6 marks)

1. The Larmor frequency of a magnetic rnoment around a magnetic fie1d is proporlional to the

applied n'ragnetic fi eld

2. When a magnetic fie1d is appliecl to electlons at room temperature' all the electron spins will

have direction parallel to the appLied magnetic field'

3. In a magrretic resonance experiment, a static mag,etic field is applied for the splitti,g of the

energy levels

4. The energy reqr,rired for the NMR olthe hydrogen nucleus in a magnetic field is usually in the

microrvave l ange.

5. Zeeman etfect states that electrons witl-r difi-erent values of / will experienoe a shift in their

energy levels in the presence of a static magnetic fielc1

6. The magnetic hyperfine cor.tpling lefers to the coupling between the orbitai magnetic moment

and the spin magnetic moment'

A2. Circle the c,orrect answer (10 points - 20 marks):

1. The li'ee precession of a magnetic momeut around a magnetic held is defined by

(a) The Bohr magneton iu)'rn. Larmor frequency (c) The angular momentum

2. The L-S coupling splits the d-electrons levels (:2)to
(a) six energy l"vel"s wrth i:5/2 (b) tr'vo groups :N\th i:5/2' i:3/2
(c) fonr energy levels with i:3/2

3. The number of resonance frequencies ir-r the ESR experiment in the case of l:2 and s: I /2 rs

(a) one transitron frequency (b) tu'o transition frequencies

(c) five transition frequencies



ry

J. 
The Larmor frequency of the electron spin in a magnetic

(a) 42.6MHz (b) 2.8 GHz

5. The magnetic moment of an electron spin p, is
(a) rl2 p, (b) Fn

6. For a magnetic field of 2.348 T, Hl resonates at:
(a) 100 GHz g) 6s.74aM*z

7. The raiio of the nuclear magneton to the Bohr magneton

(a) molm, (b) m, lmo

8' In an ESR experiment, the resonance transition between the energy levels is maintained by
(a) an applied magnetic field (b) exciting microwaves (c) exciting radiowaves

?'.ll.un ESR experiment under constant excitation energy, the resonant magnetic field is
(a) directly proportional to the g-factor (b) inversely proportional to ,rr. t+uo",(c) doesn't depend on the g-factor

l? Th.. total energy angular momentrm state (-f is lower i, energy due to
(a) spin-spin interactions (b) orbit-orbit irteractions
(c) spin-orbit interactions l

:

Qection B (24 marks):

1) Draw a diagram of the electron magnetic resonance setup showing its main components.

field of 0.1 Tesla

. (c) 100 MFIz

. (c) 3l2lts

(c) 100 MHz

ttu I /-t, is equal to
J

lq mp/me



2) Draw the energy level diagram

hyperfine couPling in a constant
of the deuterium atom

magnetic field and show

S(1/2) and I(1)
that the exPected

resr.rlting from the

spectrum is triPlet

3) The following figrue shows.the ESR spectrum of

hydrogen atoms in un *-tuyed hurnan tooth at toom

iJrnp.iurure, Calculate the hyperfine coupling of

the hydrogen atom and the exciting photon energy'

3105 Gauss 3602 Gauss



\
-

4) In an ESR spectrum of Fe* and Co**, The Fe" spectrum consists of a single intense line
while the Co** spectrum is a hyperfine octet due 5eCo with I = '/r.If the exciting photon

energy is 9.4175 GHzand forilie magnetic field atthe cehter of the intense line (Fe*)is
1629.06 G, calculate the g factor of Fen.

Best wishes
Exuminer: Prof. Dr. Mohamed Almoklttar
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Section (At: Choose the correct answer from the following:
showed that the relation between diffusion
of the charge carriers (holes) can be expressed

Ks
Ll, ---,P TIC

(B)Dp = VrY
dependence of

(B) p0
charge carrier
lrc2

Answer the following questions:

1- Einstein
mobility (p)

(A) Dp -
2- Temperature
(A) r-r a T-3t2

coefficient (D) and

(c)

mobility
(c)

AS:

D^:uy ,p
KsTz

in semiconductor
.'.-l'2

Lr0 r

3-The

(A) Er

4-
n

(u)

5- fhe general expression for
with an energy gap Ee and C :
(A) ni : CTz/z exp [- ;l

general expression for Irermi energy
_ Ec+Ev j 4 tntlg t2 3KBT '^'" t

level in an

(B) Er

the density electrons in an
4.83x102r is:

concentration (n1) is
0.026 eV and C:

intrinsic semiconductor is:

_ Ec+Ev _3Knr ln I tz I2 4 'mL r

When the

-n*tlt
2ttk

1

complex refractive index of a semiconductor is given by a relation
at a cefi"ain wavelength )", hence the absorption coefficient-u is:

4nk(b) a 41r(c) o: tu

6- When the intrinsic charge carrier
temperature 300oC, where KeT:
estimated forbidden energy gap is:
(A) E* : 1.44 eY

7 - If the complex dielectric constant
particle size 3 nm is given by e* : rr *
(a)n- #[ {rr+ (ul+ei)r/z}1r/z

(B) Es :0.72 e

of nano-semiconductor compound
i.e2,then real reliactive index n is:

(b)n - #[ {'r+ (ul-ellt/z}1rtz

intrinsic semiconductor

2.5 x 10 l:tn', at rooln
4.tl3x 1021 , hence the

(I3) n, - CT'z/z exp f+ ffi1

of



8- 3- When
relation n* =

the
n*

(n-t),+ 1r+r12

-

(n+1)z t(ki-1)2

conrplcx rcliactive indcx ol a sernlctncjuctoi is L,i

by'

(A) 1? - (B) 1? -
9- 'I'he injected- exc-es-s carrici, i,-,t,,
metal-semiconductor point contact
exponentially with a distance x by the

i.k at a certain wavelength ),, he,ce the."n.riiri,r"1ra; i,
grven by the

givcn

(c) (n+ t;2t-1*+t12
(n-t)z +1t<+t1z

a semiconductor,
alx:0and
ecluation:

diffr"rse away
their density

Iion-r the
dccreases

I
(t]) (An) * = (An)xo €Xp F Ayj

diffusion lcngth. -rnLhe lilctimc ancl /)ris thc

10-.If the band gap of cm-2/ev, hc-nc;;;;;;;r,/2\ ^iir-..cmitted photons clue to a dircct recombinati
wavelengrh (2) ol rhe

conduction bancr *"r, rr"r* ildi ;;iJ#:tatron 
process of ctecrrrns frorn rhe

(A) 7 - 526nm
5 ITnm $))1:625nm (c) 1-
I l- 'l'hc diffusion
proportional to:

current in semiconductor

(B)

(A) (Arz) * = (An)xo €Xp f- *l
Where, Ln: {D;'is thr, .,.1.;,,
electron diffu sion coelflcient

(A) Square of the elecrric fielci (E2).
(C) tlE ofrhe elecrric field.

at room tcrnpcrature is clircctlf

'l'he electric I.reld intensity (li).

12J*;a,"pr?i*--rtyp;"-."r,lr;tiii,rt.-o*a-r.G;irAa.r"cf ,iit.within the energy band gap:
(A) Near thc concluction band edge.

!I]lt the midpoint of the bancl g'ap
(C) Near the valence bancl ecJge

13- In n-type r"-i.,rna.*t- ur" ,,ptLrr ,ur-,rlrti; p.;a6, i-prr,,t rn cncryy< E* is ascribcd to:
(A) optical excitation of electron lrom a donor level to thc conduction bancl.(13) optical excitation of electron lrorn the valence banci to a clonor levels

14- Incorporation of impu.iti", in-t,, tfr;;ilrlrl
constanl temperature results in:

lattice sites of scmi.oniiu.J,,i-ut

(A) A dccrease in electrical concluctivi due to the decreasc in thc concentrationLty
of free charge carrier.
(Il) An increase in electrical concluctivity clue to the increase in the conccntrationof fi'ee charge carrier.
(C) No change in electrical conductivity.



(13) Decrease in the nanoparticle size
surface area (i.e., Surlace to volume
surface

I 5 -llnhanc emcnt iir-- ir* -;p,i arl--;,; -"ptii.r..iir-ii - 
n-r..,n;.;; i...propcrtios lnnanosemiconductor materials canbe attributecl to:(A) Increase in the nanoparlicle size and u .l..."ure in the surlace area of atornsat the nanoparliclc surface.

(i.e., quantum size cffect) ancl increase in
ratio (S/V) ol atorns at thc nanoparticlc

i 6 - Ind ire ct op t i c afiran*s-iii. n il 
", 

I 

"t 
;;.-.;;, --

(A)'when a minimu,r of the concluction bancr and amaxiluxum of thc valcncc
?f*:f:l at different points in k_space (i.e., k; ;r ki ).
'!1]]. YT, minimum ,,f th. conductior;r;;;;J ,luri.u,, of the valence banclcxist at thc same points in k_spacc (i.e., k; : kr).

17- Optical and
nanoparticles:

properries of Zn,Ccl,- . S;;mvi.f -..,"iCirrAr.t,r.

(A) Are dependent signilicantly on the morar ratio (x) of zinccontenl.(?+rygqqp9!49-!L9! 1bs -iu. rzrtio (x) of zinc content18- The broadening, ..,tri1io*rd 1;a ,i;nte;=;;t;*,;" *".p,i,_ ilrL ,
lr*:"dY.. 

to,increasing in the tcrnpcrarure can be arlributecl to:(A) lrxciton-lllccrron interaction. (t)) I,ixcit;jffi;,,l r.aue.ing.(C) both (A) ancl (B)

electrical

I 9- Increase thc nanopar-ticlc size .1u., r., i,,to improvemenl
process ol' the

crystallization via thermal annealing
nanosemiconductor results in:
(A) An increase in the optical
(l]).A dccreasc (i.e., rccl shifi)
in the PI- intensity.

(A) Small radius ancl strong binding energy.
(B) Large radius and weak bincling energy.
(C) ft is usually occur at roorn tcmperature.

band gap and enhanccment in the IrI_ inlc,nsity.
in thc optical bancl gap associateci with a ,l....ur.

in the degrce of
polycrystalline

ntcrccpt with hy_axis

I

2o*iGma Era*) i, .h**t..r.,r by,*

li;.15:11:i1,:::: **{$*,-r,,,a s"t .,.*i.una*G-il.h 
^ ea.s" z-idand GaAs can bc cJetcrminecl fiom th..xt.upolation of straisht liLrlL. L.\Lralrurallon or stratght Itne portion o{:(A) 1'auc's plot f(ahv)2us hvl to (ahv)2 =,0,ancl fhe intcrr:r:n1 rx,i1h h,,-,,gives hv = Es.

(B) 'I'he plot of (ahv),/z us hv , and.the intercept with hv _axisgives hv = E
2- One o1 the mosr impoitffi,iilrt*, ,; sernrconducting rnaterial is :

-i4-.-dril; (i e, o u.r,)



(B)'fhe negative temperature coefficient of its electrical concluctivity (i.e., o rx
1.
-). i

7',

23- Presence o1 non radiative structural clefect
materials results in:
(A) Improvement of the PI- emission intensity
energy gap.

states in nano semiconductor

and blue shift of thc firrbiddcn

(B) Quenching/reduction in the PL emission intensity ancl red shift oi'the
forbidden energy gap.
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photo-conductivity thc risc ourve of thc

(A) Lo

(B) Ao

25- I'he light-emitting diode (LIID), is a p-n jun.ti"", wh,.l, emrr^t lighl,-*li*
electrons from the conduction band of n-region recombine with holes in thc
valence band of p-region within the cnergy gap ancl operatc:
(A) tJnder the forward bias of an external clectric ficld.
(13) tJnder the reverse bias of an external clectric rreld.

SECTIOLT B: Put u sing d)tn the front of the right sentence
nnd u sing (x) for the wrong sentence:

26' ljlectrical c,r,-,c1rc',i",,v-,,f r.i"i.ona*i* Irrrr.-ur*t-rlrpdn-.rrtilF *,ih
temperature accorcling to the Arrhenius ecluation: o, - o'0 exp l- #1
27- To have high efficie,rt photovoltaic ..llr *d phot*l",iie; it i.t frcfcrable tir
use direct band gap semiconductor materials.

28' Increasing in the degree of ..yrtrliirrti@ si7-c of
polycrystalline semiconductor via therrnal annealing process leacls to incrcase in
the optical energy gap and enhancemcnt in photoluminesccnce (PI-) intcnsity.

29- Photovoltaic energy conversion depends on the number of phixonr-st.itling
earlh surface with energy larger than the bancl gap of the semiconcluctor, thesc
photons promote an electron from the valence band to the concluction band.

30- n-type semiconductor reveals extrinsiC phot *o.lwtiiily .fur. tu
absorption by localized donor atom, accompaniecl by the creation
clectrons in the valence band and positive ion bouncled to the clonor atom.

optical
of fice



3 l- l..Jndcr thc init*'nC. nf .tpiiA .r..:tii.--ii.'r.r, tG intrinsii [iror,,.u*iii.iivitl
in CdS is ascribed to the optical absorption by host atoms, acoompanied by photo
generation of a lree electrons and holes in concluction and valencc band
respcctively.

32-1'he optical band
temperature due to
scattering process).

gap of pure semiconductor
electron-electron and electron

increases with increasing
-phonon intcraction (i.c.,

33- 'fhe clliciency of amorphous silicon solar cell
liec (pure) single crystalline silicon cell.

i.s highcr tnun tt",ut ol c1c-fcit

34- llnder the forward-biased ol'light-emitling diodc (I-EI)), the light emission
takes place when electrons from the conduction band ol'n-rcgion recombine with
holes in the valence band of p-region.

35. Free carrier lile time can be del'rned as the time that an cxcited electron
hole spends in the conduction or thc valence band respectively, bclorc
rccombination with a carrier of opposite sign.

36- When an electron is captured by an excited center in the band
a hole, or a hole being captured by an excited center containing
PI- emission can be assigned as delbct related- PL emission

37- The optical and optoelectronic properties
affccted by the structural native clefects such as

crystal lattice.

ol the semiconductors arc

vacancies and intcrstitial in

gap containing
electron. 'l'hcn

not

the

3 8- Alier optical excitation of direct band

energyhv) En, the band edge PL emission

photo generated electrons to the bottom o1'the

valence band before recorrbination process.

gap semiconductor with photon

occurs after relaxation process of
conduction and holcs to thc top of

39- One cf the most .fctscinating and useful aspects of nanctmalerials is their
opplications such as optical deteclor, laser, sensor, imaging;, phosphor, display,
solar cell, photo catalys is, photo-electrochemistry and biomedicine.

40- In Group II-N nanosemiconductor such as Z.n*Cdy *S alloys, thc optical
absorption edge red shifted toward the long wavelength region, with incrcasing
zinc contcnt (rnolar ratio (x).

1l- According to lircrnck-Condon principle, PL etnis'sion spec'trum is usually
blue-shifted with respecl to the optical ahsrtrption spect,rum, i.e. appearing at

longer wavelength.



42- Presence of trapping centers in a photoconductor leads to decrease in the lifc
time of minority charge carriers, while prcSCrlCu- of a recornbination centers
result in increse in the minority carrier lile tirle.

43- llv irradiation of CdS nanostructure
the optical band gap and enhancement in

50- The
materials
lifetime
radiative

(quantun-i dots t rl'sults
PL intensitr ascriL.r-c

l11CIc-&S1119

r.'dLiction in
icle size via ohoto*corrosion

44- Presence of structural native defects and irnpuritic's
results in sharpness and symmetric profile and spectral
cmission spectrum

45- Impurity photoconductivity in p-type
absorption at localized acceptors in the crystal,
a valence band and an electron bounded at the
each absorbed photon.

46- If the eleotric field across the depletion-region in a photodiode is increas.-d
with increasing sufficiently large reverse bias across the junction, the pho:e-
generated electrons and holes may acquire sufficient energy to liberat,-' r:.,-.i
electrons and holes within this layer by u process of impact ionizatior: . ".
device in which this internal amplification process occurs is known as ar.s.'. , - -

hotodiodes (APDs)..

47-'lhe excess kinetic energy of trapped charge carriers can be released el::..: :
emission of photons via radiative recombination process or released this r'i-.:rr_
to another free carrier and host lattice as phonons via non radiative
recombination process (i.e., relaxation process).

4tl- 'frapping levels near conduction band act as clectron traps anc

levels near valence band act as hole traps, meanwhile trapping ler.els

center of the energy band gap have a high probability of capturin:
electron and a hole resulting in recombination of the trapped carriers

49- The semiconductor photodiode detector is a p-n junction structure b:s.'; " :
the internal photo eflfect. Since photons absorbed in the depletion la1'er *{.'r.3r-:-,
electrons and holes which are subjected to thc local electric field within tir::
layer. 'I'he two carriers transporl in opposite directions, induces an elcctri"-
current in the external circuit.

intensity of band edge emission in indirect band gap sr-:tt:;r'':tiuctor
is higher than that of direct band gap serniconductor. bl-.-f,use long

of radiative recombination in indirect sen-ricondLrctrrr allou s non-
recombination process to become more signilicant and .-tiectir e

With my best wisltes

in CdS n3rtrS
blu.- shiti ,--:-

semiconductor due to rrpi.;.:.
results in photo generated hol.- i::
neighborhood of the acceptors Ior
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Corrrse Name: Selected tol,ics in physics Course Code: P491 Coordinator: Dr. Ahmed AlMotasem

Q1. Choose the correct rnswers (select one or more): (25 Marks)

ln statistrcal rnecl ',inics, thermodynamical properties can be obtained via:
A. Time aver rge.

B. Partrfron frrrrctiorr Z

C. Bolt2manr distribution.
D. None of tl -: above

The ensemble av rrage of a physical quantity is equal of its time average. This is true for
A. A microcar onical ensemble
B Canonical :nsemble
C. Grand can,,nical ensemble
D None of th, above.

Molecular dvnanrir:s simulation method is a
A. Deterrninislrc
B Tinre deperrdent
C. Chaotic
D. None of thr, above.

One of the rrnport rnt applications of periodic boundary condition (PBC) in
A. Crystalline B. Amorphous. C. Polymers D. None of the above

the canonical r- rrsemble:

A. The energ\ and temperature are constanl
B. Temperatrrre is constant.
C. Densrty is , onstant.
D. Entropy is ;onstant.

ln the grand canr."rical ensemble, a system A fixed volume is in contact with large reservoir B
A A carr excl ange energy with B

B A can excl ange particle with B
C. A carrnot I xchange anything with B

D None of th above.

lp lire eqlrlrlirirrnt ,tate the thermodynamic probability of a systert is

"\ Zpro B MaxrnrLrnr C. Minimurm but not 1 D one

li

llr

t\

ln

Pase I 1



'/lll. For a microcartonical ensemble, the phase density inside a small energy interval remains
r;onstant and outside such a region, it is

A Accordrng to the representation of the system
B Wq carrnot infer about energy outside.
C. Zero

D Sanre as inside

rn lsing-Moclel and according to Boltsmann distribution, the mean spin of the atom depends
,)n

A Atonric sprns B Atomrrc crbital C.Magnetic moment

X. Temperature and entropy are examples of :

A Extensrve and intensive.
B. lntensrve and extensive.
C Extensive only.

D. lntensrve only.

IX

Q2. Iierive the Maxwell- Boltzmann Probability function for energy distribution (10 Marks)

P_
-F /

o /rt'
r -E /

* .'ti,,I,,

D. None of the above

(7 Marks)

(10 Marks)

,. '='
Q3. I' physical System is composed of N distinguishable spins assuming two possible values +1.
These two valtres"correspond to the energy levels +r, respectively. Compute the total energy E
usinct Boltzmann%rrlula and rricrocanonical ensemble. Finally, compare the results with those in
canorrical ensenrble (8 Marks)

Q4. A statrstical system is composed of N independent distinguishable particles Each one of these
particles has only two energy levels, Er and Ez, such that Ez-Er= e>0. Chose a suitable ground
state for the energy and write down the total energy as a function of the temperature T. Finally,
disctrss the linrrts T-- 0 and T++oo

Q5. \,Vrite briefly on the followrng topics
I M,rleculaI dyrr3rq165

ll lslrg rlodel
lll N,-.rghbor lrsi rnethod
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