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Exam of the Second Semester May2008

Assiut University 3" Class Special Physics

Faculty of Science

Electromagnetism (304 Phys.)

Department of Physics Time: 2 hours

Answer Only Four Questions of the Following:

Mark
I | a | State and prove Ampere’s law. 10
b | Calculate the magnetic flux density due to a current in a straight | 10
conductor using Biot-Savart law.
2 Find the magnetic flux density on the axis of circular conductor
using:-
a | The magnetic scalar potential. 10
b | The magnetic vector potential. 10
3 | a | Derive the Lorentz force equation. 10
b | Discuss the displacement current. 10
4 | a| Write Maxwell’s equations in the general case. 10
b | Write Maxwell’s equations in the special cases. 10
5 Explain the following:-
a | Propagation of the plane waves in isotropic insulating media. 10
b | Absorption of the plane waves in the conductors. 10

Good Luck
Dr. Ashraf Yelia




Physics department
Faculty of science
Assiut university

[

2™ term exam 2007/2008

3" year students: Physics Subject: electronic circuits

ANSWER THE FOLLOWING QUESTION

Question 1
(a) Determine V, for the negative logic AND gate of Fig.1.
5V
o=
Si
nwv
o H—-— ] tJ’u
3l
22 ki1
-5 ¥V

Figure |

(b) Determine V, and | for the networks of Fig.2.

Time : 2 hours

(38.5 degrees)
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ANSWER ONLY THREE QUESTIONS FROM THE FOLLOWING

Question2 (28 degrees)

(a) Sketch V, for each network of Fig.3 for the input shown.

O—AAN o ofh

+ LTED + Vi o—ANY ]

Y si 2.2 ki

= T Y

\/ ! 7 (5],
-3V T =

O
(a) (b)
Figure 3
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(b) Design a voltage regulator that will maintain an output voltage of 20 V across a |-
k€2 load with an input that will vary between 30 and 50 V. That is. determine the
proper value of R, and the maximum current Iy

Question3 (28 degrees)

(a) What names are applied to the two types of BJT transistor? Sketch the basic
construction of each and label the various minority and majority carriers in each.
Draw the graphic symbol next to each.

(b) Design the transistor inverter of Fig.4 to operate with a saturation current of 8 mA
using a transistor with a beta of 100. Use a level of I, equal to 120% of I, and
standard resistor values.

iV

Y ;“'r'

L

] 1‘

L)

5V
Ky
¥V, oA AN —— f=100

ny

Figure 4

Questiond (28 degrees)

(a) (1) Given an ag: 0 0.998, determine I¢if I;: =4 mA
(2) Determine ay. if Iz =2.8 mA and ly= 20 pA.
(3) Find 1 il 13 =40 pA and gy, is 0.98,

[




(b) Given V¢ = 8V for the network of Fig.5, determine:
I, ley Vg and

I8V
3.9 kil
ol kil
AN olp=8 Y
z
+
e I lr. !
'Fl'l ==

1

Figure 5

Questions

(a) Sketch V, for each network of Fig.6 for the input shown.

(28 degrees)

11RY o—]f— ] & ls

¢
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lleal
v ldeal . S R
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o o

20V

ik
Figure 6

(b) Calculate the voltage gain (A, = V/V) for the network of Fig.7 if the source has

an internal resistance of 100 Q in series with V, (the other circuit values remain
the same).

I pnp h

—_—— E T rl-‘[:' ——— e — i

i Ly e
no
V, = 200 v‘-'ﬁ“_}"i ey o Ve Sk W
Akt ‘ 20 100 k ©2 ; x
Figure 7
GOOD LUCK

Lad



Electron Optics Final Exam.

Physics Dept 3™ Year ( Phys. & chem.)
Faculty of science Date: 7/6/2008
Assiut University Time: 2hr.

Answer four only of the following questions only, 20 degree
for each:

1-(a)- Write on : 1-Electrostatic lens 2- Magnetic lenses
(b)-Discuss the advantages and disadvantages of electron
lenses.

2-(a)-Give a detail description of electron objective lens aberrations.
(b)-An electron passes through a potential difference of (V) volts. Find
the relation between the electron wavelength and the applied
potential.

3-(a)- Find an expression for the objective focal length and focal distance

of Bell-shaped field.
(b)- What are the kind of distortion in projector lens of electron
microscope, Explain in detail.

4- Write a short account on:
(a)- Electron emission  (b)- Magnification limits.
( ¢)- Field emission gun (d )- Scanning electron microscope.

5- (a)- Discuss the development of electron microscope.
(b)- What are the similarity and deference between light

and electron microscope.

(Good Luck)
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Assiut University Date: May 31", 2008
Faculty of Science
Department of Physics Time allowed: Two hours

Second Semester Final Examination
Subject course No. : Physics (352) (Use of Computer for Physical Measurements)

Student: Third Year

Instructions:

1. All work must be done in the exam booklet.

b

. This is a closed book exam.
3. BOOKS, NOTES, COMPUTERS and CELL PHONES are NOT ALLOWED.

4. Do only three problems from the following four problems.

L

. You have 120 minutes to solve the problems.

pmi:[nm Maximum [ Score
1 41
B | 41

3 41

Total 123

Name of Examiner: Dr. Salah Aldeen Galal Abdulrhmann
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Problem 1 (41 Degrees)

1. Define analog and digital quantity and explain the difference between them.

41

2. Give an example of a system that is analog and one that is a combination of both digital and

analog. Name a system that is entirely digital.

3. What function does a microprocessor perform in a computer?

4. What are the three basic operations that a microprocessor performs?

3. What is the fastest method of analog-to-digital conversion?

6. Name two types of output errors in an ADC.

7. What does quantization mean?

8. What determines the accuracy of the quantization process?



Problem 2 (41 Degrees)

1. What are the four basic elements in a microprocessor?

2. What are the three types of buses in a microprocessor?

3. Name the basic elements of a microprocessor.

4. Name two advantages of digital data as compared to anulog data.

5. Name an analog quantity other than temperature and sound.

6. What does ADC stand for?

7. What does DAC stand for?

8. Fill in the appropriate functional names for the digital signal processing system block diagram




Problem 3 (41 Degrees)

1. List three operations that a microprocessor performs. 41

2. List the three microprocessor buses.

3. What are the seven basic groups of the Pentium instruction set?

4. An analog signal is changed to a binary coded form by what circuit?

5. A binary coded signal is changed to analog form by what circuit?

6. What does sampling mean?

7. Why must you hold a sampled value?

8. If the highest frequency component in an analog signal is 20 klHz, what is the minimum sample

frequency?




Problem 4 (41 Degrees)
Circle the right answer.

1. A quantity having continuous values is 41
(a) a digital quantity (b) an analog quantity
(¢) a binary quantity (d) a natural quantity

2. The term bit means

(a) a small amount of data (byalora0 (c) binary digit (d) both (b)and (¢)

3. A basic computer does not include

(a) an arithmetic logic unit  (b) a control unit  (¢) peripheral units (d) a memory unit

4. A 20-bit address bus supports
(a) 100,000 memory addresses (b) 1,048,576 memory addresses
(c) 2.097.152 memory addresses (d) 20.000 memory addresses

5. The number of bits on the data bus in the Pentium processors is

(a) 16 (b) 24 (c) 32 (d) 64

6. An example of a peripheral unit is

(a) the address register (b) the MPU  (c) the video monitor  (d) the interface adapter

T.ADACIisa
(a) digital-to-analog computer (b) digital analysis calculator
(¢) data accumulation converter (d) digital-to-analog converter

8. A digital signal processing system usually operates in

(a) real time (b) imaginary time (¢) compressed time (d) computer time

9. According to the sampling theorem, the sampling frequency should be
(a) less than half the highest signal frequency
(b) greater than twice the highest signal frequency
(c) less than half the lowest signal frequency

(d) greater than the lowest signal frequency

10. Generally, an analog signal can be reconstructed more accurately with
(a) more quantization levels (b) fewer quantization levels

(¢) a higher sampling frequency (d) a lower sampling frequency (e} (a) or (c)

HRREIRR G'ﬂﬂ'd L“Ek ARXRARKR
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L. Solve the schrédinger equation for a particle moving in an infinite deep
linear potential well to obtain eigen values and eigen functions of the

particle .

2. Obtain the wave equation for a linear harmonic oscillator and solve it t3
find the eigen functions and eigen values .

3. Explain the properties of operators used in quantum mechanics and
show that the total energy operator is hermitian .

4. For two commuting operators show that they have the same wave
function and that their associated observables can be simultaneously

measured .

5. a) Find the expectation values of x , x* , D p2 , and E for a linear

harmonic oscillator in its ground state .
b) For the three operators A , B and C, Show that their commutators
satisfy the relation :

[AB,C]=A[B,C]+[A,C]B.

Al gl




Electron Optics Final Exam.

Physics Dept 3™ Year ( Phys. & chem.)
Faculty of science Date: 7/6/2008
Assiut University Time: 2hr.

Answer four only of the following questions only, 20 degree
for each:

1-(a)- Write on : 1-Electrostatic lens 2- Magnetic lenses
(b)-Discuss the advantages and disadvantages of electron
lenses.

2-(a)-Give a detail description of electron objective lens aberrations.
(b)-An electron passes through a potential difference of (V) volts. Find
the relation between the electron wavelength and the applied

potential.

3-(a)- Find an expression for the objective focal length and focal distance
of Bell-shaped field.
(b)- What are the kind of distortion in projector lens of electron
microscope, Explain in detail.

4- Write a short account on:
(a)- Electron emission  (b)- Magnification limits.
( ¢)- Field emission gun (d )- Scanning electron microscope.

5- (a)- Discuss the development of electron microscope.
(b)- What are the similarity and deference between light

and electron mieroscope.

(Good Luck)
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3- Write true or false then explain your answer :
(i) Any Boolean algebra is a chain. ( 8 marks)
(i) Any chain is a Boolean algebra . ( 8 marks )
(ili) If P is a finite poset and Oe P and xvyeP Vx,yeP
then P is a lattice contains the universal element. (8 marks)
(iv) In a Boolean algebra x'=y'e (x'vy)a(xvy')=1L
( 8 marks )

4- a) Prove that any metric lattice is distributive iff
v(Xvyvz) -v(XAyAaz) = v(x)+v(y)+v(z) - v( XAy )-V(xAZ)-V(VA
( 16 marks )
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et L bea modular lattice prove that:

i) [(xAy)v (xrz)] A [(x Ay)V (yaz)] = xay. ( 8 marks )

(i) xA(y vz )= (xay)v (xaz)and xv(y Az ) =(XVY)A (xvz)
Provided that (a) x<z . (b)ysz. ( 8 marks )

(i) How many cycles in Kj3.
(ii) Draw Kj;2 and find its diameter, its girth and 1its

circumference . Is it a regular graph?
(iii) If G;and G, are bipartite, is G;xGy is bipartite ? explain .

( 16 marks )
() If G(p,q) isatree, show that G is connected and p=q+1
(i) Is P§ = K, [K,]? explain. ( 16 marks )

) (i) Construct a connected graph with at least one cut point ,
then show that B(B (G)) = C (G).
(ii) Prove that if a graph G is not connected then G s
connected . ( 16 marks )
) (i) In a graph G(p,q) , if Gis not Kj uK; , Kz3UKk,,
p=q +1 and if any two nonadjacent points of G are joined
by a line x hen G +x has exactly one cycle . Show that G

iIs a tree. 47
(i) Find the Block graph and the clique graphof : oA\
LA, /‘i'l!‘- gy

Lt 3
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Answer Five Questions only from the following
1) Solve the following problem
Maximize Z=10x; + 11x,
Subjectto  x; +2x, <150 , 3x; +4x, <200, 6x;+x; <175

x; and x, non — negative variables

Using
a) Graphical method ' (16 marks)
b) Algebraic method (16 marks)

2) Use Branch and Bound method to solve the following problem
Maximize Z = 3xy + 4x,
Subject to 21 +x; <6 2x1+3x, =9 , x,<1

—

x; and x; non — negative and integer variables (32 marks)

3) Use the Simplex method to solve
Maximize Z = 10x, + 8x,
SuhjEl:t to 3xy + 5x, =108 , 4x, + 2x, = 80

xy=20,x,20 (32 marks)

P B Dl i s s (XY, Z) oz (906 pbe g (-8
J(x,,2)=kQ2x+y)e” 0<x<1,0<y<2,z20 , f(x,y,2)=0 elswhere.

QR)) P(X<05,1sY<2,Z22) Jus ool ¢k il
(%) A BB Ay A s gl -8y DA d (XL Y) S i) Lttt DI g o
() Ll e a,a,.a, S V(D a X)) sl XXX Ll o gzl )=
el g s wergl x=0,1, y=1,23 ool gt pbizs (X,V) Jmite JU3 Jgde pien ()
(1) Ve X oS N i 80 e pp E(Y]X = 0) ot ¢ P(X +Y < 3) Jbtidady

Ol ey UL Sl bl 3 tljfu &% (X, X X)) sdea Jigls Jﬂj‘:‘(‘f}"‘-
(Y1) PX, =X, =X,), P(X, = X,): 4 oM i) N=10,n=4,m =m, =3, m,=m, =2
DA A (S edall paedt B Ui O e 131 ¥ = X7 gkl gt BT s




Assiut University

Faculty of Science Date : may 2008 -
Dept . of Math. time: 3 hours

Second Semester Final Examination
Subject : Course No : 306 Numerical Analysis g
Students : 3 Year l

Answer five questions only : -
1—a) Obtain the following cstimate for the absolute error in the Lagrange

Interpolation formula :

My :
i) - Ly (X [ = {“:41;!] Ta+1 (x)| Where ]
M,.; = max f(".'ﬂ}{x}‘ and
as< x<b
Tt (X) =( X-Xo ) (X=X1) seeurer (x-xp) (20 Degree)-‘

b) To what degree of accuracy can we calculate 323 by means of

Lagrange's interpolation polynomial for the function y= Yx if we
choose: x,=1 , x; =8 and xp = 27 (12 Degree)

—

2 —a) Define a Fixed point for a given function g,if g £C [a ,b] for
all xe[a,b], provethat g has a Fixed point [a,b|. If g'(x)
exists on (a,b)and there exists a positive constant K <1 with
|g'(x}| < K forall xe (a,b) then prove that the Fixed Point
in [a,b] is unique. (20 Degree)

b) Find the root of f‘(m:j|=:ur.2 +2.1x -1 =0 lying between (0 ,1) using
Aitken's method taking x,=0.5 _ (12 Degree)

3- Solve the following system :
: 4 0.2 X9 T {}.113 =1.7

0.4 e Sl {}.213 =1.8
0.3x;-0.2 xg +x3 =2.9

by the method of iteration. Show that the process of iteration
converges for the above system. Whatis the maximum error after

applying 7 iterations ? (32 Degree )

g

B.T0




1
Romberg integration for approximating | f(x) dx gives
]

To (1)=4 and Ty (1) =5 find f{l} (16 Degree)
Solve the differential equation y = 31‘. +y , y(0)=1 from

x=o0 to x= 0.2 by using Runge - Kutta method of order 4
(h=0.1) (16 Degree)

1) Discuss the convergence of Simpson's method taking

f(x) =e* , x, =0 and x, =X (16 Degree)

e the value of n and h required to approximate
( 16 Degree)

h] Determin

L dx to within 10”7 by using Trapezoidal rule.
Xx+3

=|-_—h-

|
i-
l.
a

|
l)l“md the degree of the polynomial  interpolate the following data

% -2 -1 T 2 3
f(x) -3 2 1 0 myek il
find f( -1.5) i (16 Degrec)
) If o and P are the roots of 2+ ax+b=0, show that the
iteration  Xp41 = - axp + b Lol converge near x=o if la| > | B
Xn

( 16 Degree)

. Good Luck
cof Examiners : 1- Dr. Aballa El - Safty
2- Prof. Dr. Salah El - Gendi
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1. Prove the fulluwing relations (A28 Y1)
; L 1+ x
Il (=1 -—lu DT
(2 ok =) 2x g] -
2
- J (x)=_[— cosx
5ol
iii- L (x) = F(-ml;x)
2- Complete and Prove the following: (A2 Y1)
i- F(a,b;e;x)=(1-x)"...., when|x|<], ik <1
— %
d
- —(x/ =
o (x71,(x)
jii- H (x)=(-1)"exp(x*)D"..... D=—
X
3. Prove that (A4 Y1)
(=)
F(a;b; x) = (—x)"
; (b),n!
ii' EJ.::-{I} ¥ J::—I(I) I Jn+1 {I)
iii. P, (x) = (-1)" ,F,(-n,n+1Ll ;]%)
(B2 Y1)

4- Correct and Prove the following:
i... ILIJJ{I} = HLMH(I) + ”LH I{‘I)
| e
i B =2 FE )
2" (n!)? 3709 1P



n!

m- H, (0)= m,

HI:H—I {0) = l

5- Show that (a2 YY)
i- x(1=xWw" +[c—(a+b+Dx]w'—abw=0,w=F(a,b;c;x)

ii- ?e""i H (x)H, (x)dx=0, m#n
- T(2x) = 2 T(R)D(x+ )
N

M dens daal Jal€ o] 2 iaiall Aial

Ay Cagil




Assiut University Date: June, 14,2008
Facuity of Science Time: 3hours
Depantment of Botany Academic year :The third, Chemistry /Microbio

Second Semester Final Examination

Course: Enzymes and Virology (302B)

Section (B) :Virology

Please Answer the Following Questions :

I- (a) Are viral infections be resembled in animals and plants ?( 10 Marks).

(b) Is it necessary, members of a virus complex to be similar serologically and1
host range ?(6 Marhs) .

(¢) Is really ,symbols of cryptogram are useful with abbreviated names of
viruses?( 10 Marks).

2- (a) Define three only: Gibbs concept — Viroids —Poly A-Endocellular cordons
Plasmalemmasomes (3 Marks /each).

(b) Explain dependent transmission of either persistent or semipersistent aphid
— borne viruses(10 Marks).

(c) " Plant leaves are drastically and obviously affected by viral infections "
Discuss how in 10 points (15 Marks).

3- (a) Give reason for three items only (3 Marks/each).
- virus infected plants may produce nothing .
- variability of virus symptoms.
- plant conditions to success transmission by contact.
- Apical meristem and inhibitors in controlling virus infections.

(b) Are there at least 4 kinds of virus - like symptoms but with other causes ?
(6 Marks).

(¢) Mention other components rather than nucleic acid and protein may found-
in virus particle(7 Marks).

Good luck,

Examiner: Prof Dr. Sameh .k.Hemida



Assiut University Date: June, 14, 2008
Faculty of Science Course: Enzymes and Virology (302B)
Botany Department Time: 3 hours

Academic Year: 3" Chemistery/Microbiology

Second Semester Final Examination
Section (A) Enzymes

Answer three questions only out of the following;

I) Define six only from the following terms: (27.5 Mark)
The active site, Turnover number, Motif, Inducible enzymes, K.,
Operon, Cofactors, Isoelectric point, suicide inhibitors.

[I) Write briefly on three only out of the following: (27.5 Mark)

a) Competitive inhibition
b) Proenzyme and Bt
¢) I'emperature as a factor affecting enzymes

- d) The general principles of enzymes classification and the meaning of

1-:C four numbers

) Choose the correct answer: (27.5 Mark)

1) In the noncompetitive inhibition inhibitors 613 1Ta W0 N BTN S T
a) Enzyme b) Emzyme substrate complex c)aorb

2) Detection of protein by using antibodies is called ... ... blot.
a) Southern Blot b) Western Blot c¢) Northern Blot

3) Free nbosomes translate a group of proteins those get their destination
{he.
a) secretory pathway b) chloroplast c¢) mitochondria D) b and ¢

4) In the second step in two dimensional gel electrophoresis the detected
proteins appearasa ...........
a) Spots b) Bands ¢) Smear

S)..........1s a cluster of genes grouped together they all needed to

complete a task and controlled by single sequence of DNA.
a) Operator b) Operon ¢) Promoter

IV) Suppose that you are working in a medical diagnostic laboratory and
you have received a sample that might be infected with a specific
discase that results in the presence of a particular protein, now explain
how you can check this sample, (keep in your consideration that you
have the antibody for this protein). (27.5 Mark)

With best wishes Dr. Mostafa Kouth
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| Assiut University ' oL 1| June 2008
Lg_ultv of Science Quantum Mechanics | Third Year I‘ln-.
| Time: 2 hrs.

' Physics Department

ANSWER ONLY FOUR QUESTIONS.

| - Determine the energy levels and the corresponding eigenfunctions
of a particle of mass (m) in a one-dimensional potential well of the

s V(X)“[ﬂ gp - S e
co ﬁ” NE—4, X > &

2-Use the overlap intcgrnt to derive the uncertainty principle if

Wix)= EM? it [Hfﬁf’_f&_ 5'52:\:,2-517'—5’8]

3- Consider a potential step V(ﬂ) - [ﬂ Hj XL o
¥ o KXo

Show that for £ < 'V_the relative probability for finding the
pm ticle in classically for hld{lcn region, X >o is

f”wrkiﬁ/{”“’gﬁx)

4- I}Eime the nmum[l?ul annihilation and creation oper atmu -

=52 (41 25) » 4=/ (4 25

Use the creation operator to derive the eigenstate U; (y) for a

harmonic oscillator and show that [:""ﬂ y Ei _'] — "hw
: 2
[HJMZL: mE A 20 (- ”.5/2) —,]
5- Prove that if there are two aulutmm of HLII) E \]’/ for

different hl][lf..h uf energy E E then:

j WivE) Y E)d T =

Good Luck
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| ist«lut University _ JI L Junu ZHIH i
IFac ulh of Science ! Quantum :"‘u*hclmmu ' llnr{[ Year I’Iw
Physics Department | _Time : 2 hrs.

ANSWER ONLY FOUR QUESTIONS.

I - Determine the energy levels and the corresponding eigenfunctions
of a particle of mass (m) in a one-dimensional potential well of the

form:-
vl Dbl il A
V(K)”[m ﬁﬂr KL=, X3 &

2-Use the overlap integral to derive the uncertainty principle if

Yix)= Eﬁ/? A, [Hfﬁf?:/g*%jdj:,?-ﬂf‘fgj

3- Consider a potential step V.(K) - ." o al XL o
 a X o
Show that for £ < 'V_tlu relative probability for finding the
particle in classically for lmhlcn region, X >o is

E‘” . k]ffK" AP (— 2K X)

4 - Define the normalized annihilation and creation operators.:-
A w D i 7 s
2 oY o o

l'se the creation operator to derive the cigenstate Us (v) fora

harmonic oscillator and show that l:*“ﬁ . "5.' J — 'hg__}
, 2 e
[Hint: U= A 2P (- ¥/ ]
3- Prove that il there are two :mlullum ol HLV E LIV lor

different hl]uew -::ufcnu gy E - E then:

j VivE) Y(LEDd T = ©

{I'”ﬂ'{l L L k
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l. Solve the schrédinger equation for a particle moving in an infinite deep
linear potential well to obtain eigen values and eigen functions of the

particle .

2. Obtain the wave equation for a linear harmonic oscillator and solve it fo
find the eigen functions and eigen values .

3. Explain the properties of operators used in quantum mechanics and
show that the total energy operator is hermitian .

4. For two commuting operators show that they have the same wave
function and that their associated observables can be simultaneously

measured .

5. a) Find the expectation values of x , X, p, p2 , and E for a linear

harmonic oscillator in its ground state .

b) For the three operators A , B and C, Show that their commutators
satisfy the relation :
[AB,C]=A[B,C]+[A,C]B.

Al gl
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Part I: Cvtology and Histochemistry PC G

Answer two questions only:

1- Write short notes on: (45 marks)
a- Some applications of histochemistry and cytochemistry. (15 marks)

b- Smooth endoplasmic reticulum. (15 marks)

¢- Classification and identification of mucopolysaccharides. (15 marks)

2- Give an account on: (45 marks)

a- Requirements of chemical nature for a histochemical method. (15 marks)

b- Mitochondria. (15 marks)
¢- Physical methods for identification of lipid. (15 marks)

3- Write on: (45 marks)

a- Immunocytochemistry. (15 marks)

b- Golgi complex. (15 marks)
¢- Cytoplasmic pigments. (15 marks)

Part II: Microtechnique
[- Answer the following question:

A- Choose ONE correct answer for each question of the following: (20 marks)

1- To deal with extremely friable tissue, you must impregnate tissue in:
a- Paraffin wax b- Nitrocellulose.
¢- Gelatin. d- Water-solubie wax.

2- Formaldehyde and glutaraldhyde can be used alone as fixatives.
a- True. b- False.

3.. Osmium tetroxide as a fixative might be stored in cool and dark places.
a- True. b- False.

4- The excellent f(45 marks)ixative for mucin is:
a- Mercuric chloride b- Osmium tetroxide ¢- Cromium trioxide

5- You want to cut 4 pm histological sections thus you will choose [(60-68°C) - (50-52°C}
- (56-58°C)] paraffin wax for impregnation.



6- The best light microscope that has:

a- Higher magnification power with higher limit of resolution.
b- Higher magnification power with lower limit of resolution.
¢- Lower magnification power with higher limit of resolution.
d- Lower magnification power with lower limit of resolution.

7- When you are doing clearing an insect hind gut it is better to use:
a- Xylene. b- Benzene. ¢- Terpinol. d- Aniline.

8- In Electrophoretic sizing of proteins, p-mercaptoethanol is used to uniform the
polypeptide negative charge.

a- True b- False.
9- Transferring proteins from a polyacrylamide gel to a membrane is called:
a- Western Blotting b- Southern Blotting. c¢- Northern Blotting

10- For large whole mount preparations you can use cover slides with a thickness of:
a- About 0.15 mm. b- About 0.2 mm. c- About 0.30- 0.35 mm.

B- Choose TWO correct answers for each question of the following: (20 marks)

1- To separate macromolecules according to their charge you can use:
a- Ion exchange chromatography. b- SDS-PAGE.
c- Affinity chromatography. d- Isoelectric focusing.

2- Glacial acetic acid is an important component of many fixing solutions because:
a- It is the best choice in fixing Golgi complex and mitochondria.
b- It penetrates rapidly, thus has efficient fixing action on the nucleus.

¢- It does not harden the tissue.
d- It allows cell parts to be selectively and clearly visible.

3- While you do sectioning, sections fail to form ribbons, this is due to:

a- Decreasing tilt of the knife, so increase tilt of knife.
b- Increasing tilt of the knife, so decrease tilt of knife and clean the edge.

c- Paraffin is too soft, re-embed in harder paraffin,
d- You are using harder paraffin than you should use, so use softer paraffin.

4- In ion exchange chromatography, molecules are bound to ion exchange column at:
a- Low ionic strength.
b- Low pH of the mobile phase (pH 2.7).
c- pH that maximizes their charge.
d- High ionic strength.
5- Isopropyl alcohol is the best substitution for ethyl alcohol in dehydration, Except for:
a- Most dyes aren't soluble in it, thus can't be used during staining process.

b- It causes difficulties in subsequent impregnation in paraffin.
¢- It produces tissue shrinkage more than any other alcohol.
d- It can't be used with tissues that will be embedded in nitrocellulose.




[1- Answer TWO questions only of the following:

i- Explain with illustrative diagram the separation of polypeptides by gd
electrophoresis according to their molecular mass. (25 marks)

2- Explain with illustrative diagram the thin-layer chromatography as a method for
separation of biological molecules. (25 marks)

3.In a table, show the advantages and disadvantages of the following chemicals as

_fixatives: |

Mercuric chloride — Pieric acid — Potassium dichromate. (25 marks)

Best wishes, Good Luck ,,,,,,




Assiut University Faculty of Science
Department of Zoology Second semester - final exam
Course no. (304) Time: 3 h.

Economic insects and insects as transmitter of plant diseases

Economic insects

Answer the following questions:

1-Write short notes on 1 wo only of the following: ( 45 degrees)
a- Damage caused by the infestation with stored product insects.
b- Define five only: Economic threshold — Economic injury level-plant host
range — trapcrops — leafminers — insect pheromones — integrated control.
¢- Write on the relationship between insect mouthparts and their plant
damage.

2- Discuss two only of the following (45 degrees)
a- Healthy methods for the storage of grains and legumes.
b- Insect biochemical adaptation to plant chemical defense.
c- Methods for the assessment of the levels of infestation with stored product
insect.

3-Write on 1 wo only of the following: (45 degerrs)
a- Factors unllﬂncmg the spread of insects within stures products.

b-Applied control otherthan pestcides.
c¢-When a pest can be controlled.?
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Faculty of Science Fungi & Industrial Microbiology
Botany Department May 2008 - Three Hours
Chemistry & Botany Third Year

Section I : Fungi (82.5 marks)
Answer the following questions

1- Discuss three only of the following :- (41.25 marks).
a) Types of life cycle in yeasts.
b) The different genera of family Mucoraceae.
¢) Dimorphism and zoosporangial proliferation in Saprolegnia.
d) Types of mycelium in Basidiomycotina.
2- Explain three only of the following :- (41.25 marks).
a) Different types of oospores with regard to ooplast in
Saprolegniaceae.
b) Indirect development of ascus .
¢) The differentiation between the different genera causing
powdery mildew diseases.
d) Successive stages in the development of a holobasidium.
Prof. Dr.: M. M. K. Bagy

Section II : Industrial Microbiology (82.5 marks)
Answer the following questions

1- Give an account of THREE ONLY of the following: (41.25 marks)
a) The different types of baker's yeast with a description of the
production of fresh baker's yeast from molasses ?
b) Production of hormones (Steroid Transformation) on large
scale by submerged culture ; with explains the medicinal
importance of the formed products?
¢) Economic importance and uses of citric acid; equations which
showing the mechanism and metabolic pathway production
occurs by fermentation?
d) Give the advantages and disadvantage of the different type of
fermentation process ?
2- Write about THREE ONLY of the following: (41.25 marks
a) General methods for production of antibiotics and their
classification according to their mode of action .
b) Bio-production of ethanol .
¢) Factors affecting vinegar production and their quality?
d) Different kinds of bioreactors and their characters.

Good Luck
Assistant Prof. Dr: Eman M. M.
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3 rd year Chemist.Microbiol. -
Second Semester,June 2008 |
332 B Ecology of Algae & Physiology of Algae l

Time allowed 3 hours

Section A : Ecology of Algac¢

Answer TWO only of the following questions.
Give short notes on 7 only of the following terms

(41.25 marks)

7- Kryollora
8- Eutrophication
9- Parasitism in algac
(5.893 marks cach)

4- Secchi disk
5- Algal-animal symbiosis
6- Saprophytism in algae

1- Phytoplankton buoyancy
2- Estuarine
3- Neuston

11 Answer and comment on TWO only of the following: (41.25 marks)

{- Methods available to concentrate phytoplankton. (13.75 marks)
2- Algae clevate the +H of bathing solution during photosy nthesis accordingly

promote precipitation, explain this status giving a schematic representation.| 1.3, 75marks)
3. Productivity and diversity are affected by factors such as light,temperature and

prazing, (iscuss. ( 13.75 marks)
Section B : Physiology of Algae

Answer TWO only of the following questions :
hetween cach of the following:-
C(41.25 Marks)
a- Cyclic and non-cyclic |1hutu|llmzqu'.m‘}'I:ﬂiun. (20.625 marks)
h- Krebs evele and glyoxylate cyele (20.625 marks)

- Compare

2- Write on each of the following:-

(41.25 Marks)
a- Symbiotic mitrogen Fixation. ( 13.75 marks)
b- Respiratory chain. ( 13.75 marks)
( 13.75 marks)

¢- Nitrate reductase enzyme

3- Follow the biosynthesis of cach of the following
(41.25 Marks)
a- Fructose 1,6 diphosphatc ( 13.75 marks)
b- Butyryl Co A (13,75 marks)
c- Amino acid alanine ( 13.75 marks)
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)

Answer Four Questions from The Following:

Write SEVEN equations ONLY from the following with the
definitions of the content: (52.5 marks), each 7.5

a- Schridinger wave equation in the Cartesian coordinates. 7.5
b- Schridinger wave equation in the spherical coordinates. 7.5
¢- Schridinger wave equation of a rigid rotator. TiD

d- Angular momentum operator in the Cartesian coordinates.7.5
e- Translational Hamiltonian operator of tiny particles in 3-

dimensions. 7.5
f- Eigenvalue of rotational motion of a rigid rotator. 7.5
g- Radial Eigenfunction. 7.8
h- Associated Legender function. 1.5

i- Spherical Eigenfunction of 2p orbital. 7.5

*t***ﬁﬁ**#*##**#t#***i****ﬂ****t***i**#ﬁ****#t***i#*********ﬁ*ﬁ*i*

(I)

Answer THREE Only from the following: (52. 5 marks)

a- Derive the Hamiltonian operator of a vibrating diatomic
molecule in 3-dimensions. (17.5 marks)

b- Oxygen molecule absorbed 2 light quantum of wavelength 8
500 nm, calculate the De-Broglie associated wavelength with
oxygen molecule comparing this wavelength with the average
distance between the molecules at 27 °C.  (17.5 marks)

c- What is the bond length of NO molecule which absorbs radar
wave length 1.468 mm to be promoted between J=1 and J=2
rotational energy levels. (N=14,0=16) (1 7.5 marks)

d- Calculate the ionization potential energies of the 1s
and 4s electrons in K (Z=19) if the effective nuclear
charges of them are 18.7 and 2.2 respectively. - Derive
the spherical eigenfunction of 4s orbitals. (17.5 marks)

i***i****i*ﬂ*t#*##*************i*!***#**ii**********ﬁ*ii**

h=6.626x102Js N=6.02x10% mol! ¢=3x10° cms™

k=138 x 102 J K"
Prof Dr Anwar El-Shahawy
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3) Third Question: Answer Only Three from the following: (52.5 Marks)
a) Discuss briefly the theoretical principles of molecular electronic spectra.

(17.5 Marks)

b) Explain briefly the following: (17.5 Marks)

(i) The energy level of nuclei in magnetic field.
(ii) The rotation spectrum of linear molecule gives a set of absorption with
approximately a constant spacing.
c) (i) What are the various applications of vibration spectra? (7.5 Marks)
(ii) The force constant for the HI molecule is 290 N m™, calculate the frequency of
radiation for the transition from v =0to v =1 and zero point energy.
(10 Marks)
d) (i) Write short note on : Photoelectron spectroscopy. (7.5 Marks)
(i1) Taking HBr as an example where its bond length is 1.414 A°, prove that the
molecules will be distributed throughout many of the lower allowed
rotational level at 27°C . (10 Marks)

(h=6.62x 107 JS, k=138 x 10% J deg”, N=6.0 x 10, C=3.0x 10" cmS”,
atomic mass of hydrogen = 1.008, bromine = 79.909, iodine = 126.904).
4) Fourth Question : Answer the following: (52.5 Marks)

a) When a saturated calomel electrode is coupled with Pt sheet immersed in acid
solution of quinine (0.1 N) — hydroquinone (0.01 N) mixture, gives 0.02 V.

Calculate the pH value of the solution at 25°C. (17.5 Marks)
7o — o =L
E°omo = 0.699 V Bftls Sluaota GAAN
b) Discuss briefly Three Only from the following : (18 Marks)
(i) Glass electrode (ii) Origin of electrode potential

(ili) Chemical cells with transference .
(iv) The application of metal-metal oxide electrode for measurement of pH value.
¢) Consider the following redox couples and the corresponding standard reduction

potential : (17 Marks)
Fa'™ Pl anins oo g SR & E° =077V
Pb? + 2¢ ——» Pb °=_0.13V
Cd? + 2e— Cd E°=-031V

Explain which of the following statements is true and why?
(1) Pbis a stronger oxidizing agent than Cd.

(i) Fe™ is a stronger reducing agent than Cd'* .

(ili) Cd is a stronger reducing agent than Pb .

(iv) Pb*™* is a stronger oxidizing agent than Fe"’.

(v) Pb"? spontaneously reacts with Fe'? .

_
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Term : Second Term May 2008
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Subject: Introduction to Solid State
Physics (Phys 312)

Assiut University Date :11/6/2008
Faculty of Science Time : 2 Hours (911 am)
Physics Department Examiner : Prof. Dr. Amer El-Korashy

(Note: You have a Bonus questions in the end of Exam questions)

PART (I)
Answer the following questions

(i) Mark the following sentences with (\) or (%) and give a reason
why?_ (15 points)

1- A solid is said to be a crystal, if the atoms are arranged exactly periodic and

the distances between all atoms are the same. [.-4]

FEETRRRARNRERAER RN RE RN AR AR RN RN N R E R ERERE RS EEEREENEEEERERERLE RN E RN ERELS LR REERLERE R

2- At T > 0 K one can have perfect real crystal. [
3- In the Non Bravais lattice, lattice points are not equivalent. [ 1

W SRR R EEEEREEEEEE idaddss s dEsdsREEEEREER LE RN B RN ERNEREN]

4- The ::hmce uf unit -::el] is umque, while the chmce uf hams vecturs is nut umquﬂ

(T AR R RN R R AR R R RN R R R R RN R R R R E R AR RS REERERERLERERERERENERERLSERSERELEELENRE.RERESRELE-RERELSERZEEELELESEELESELELLEEN]

R [E R RN TN TN R EEEsdEREEEEEEERE (I E X R E R RS EEREEEEERENERERERERERRERL]]

5 We can nut cunstru{:t a two dlmensmna] lattice whuﬂe unite cell is a regular
pentagon. [ &

Tl N R R R R R R R R N T N R R R N R R R R R R R N N RN

T R R E N R N R R R E R R R R R R R R R R R R R R R R R R L ]

ﬁ The umt cell for al] s:mp!-:: and non sxmple Iatncﬂ is non primitive, Ll

(E RS R R R R R R LT RESERENERLEREEELERLERRESERERLLERLERERLERERLERESEELERLLELEERENERLERLSERERELELEEELELEREREELERLEZRELELEL]

T- There is no rutatmnal axis 1}1‘ rank greater than n = 6. [all

AR R LR R R R R R R R R E R R L R R R R R R R R R LR R R R R R R R R R R R L R R Y]

(P E SRR RN PR RS E R R R RSN R RN B R R R R R R R RN R LR AL EERLEEELEE LR RN YL




8- There are 32 different point groups and 72 different space groups. |

AR EL R E RN E RS R RN R R RN R R R R R N R R R LR R RS R R L R AL LN

P2 R R R AN ERERNERE R LN ERER]RNEERILETSERSRAERERLENERERIRELERLERLELRELESRLLERLENLERLELLLELELNLE.

LE RN NN E R R R R R RN N RN RN TR R RN NN NN L aEmE AEdEEEEEREw iadEaEEEe (B R R RS R EEENEREEE EERNLE;

9 In the cubic Cell the six nuuparallcl dlre::tmns dennted as [ll}ﬁ] ‘
ll]- f he metalhc bond is weaker than ionic and cmralent ones. |

LR R R LR R R R AR L R R R R R R R R R R LR R R L R L R R R R R R R R R R R

(ii) Chose the correct answer: (10 points)
1- In the body-centered cubic (bec) number of atoms per unit cell is:
(a)2 (b) 1 ()3 (d) 4

2- The Packing Fraction for simple cubic is:

(a) 4m° /34’ (b) 2’ 13a®  (¢) 27%r*/3a’  (d) 4m? /34’

3- X-rays are Electro magnetic waves with a wavelength A :

(a) Greater than 1 A°  (b) Equal to 10 A® (c) In the range of 100 - 200 A°
(d) Equal to 107" m.

4- According to Bragg's Law the diffraction is possible only for :
(a)h=2d (b) A,>2d (c)d=d (c)ir <2d
5- The rotating — crystal method is used to determine:

(a) Unit cell of the crystal. (b) The inter-planar spacing d of the crystal.
(¢) Only the morphology of the crystal. (d) None of these,

6- The wavelength ). of Elastic wave propagate inside the solid:
(a) less than the lattice parameters. (b) greater than the lattice parameters.
(¢) Much greater than the lattice parameters.

(d) Have no dependence on lattice parameters.

7- The classical model predicts a constant value of the specific heat for all solids
as:

(a) C,=KT (b) C, =3KT (¢) Gy =3RT (d) C, =3R




8- The dispersion relation is a sinusoid, in q space, with a period equal to:
(a)dn/a (bymx/a (c)2n/a (dyx=m/a
9- The forbidden gap is the space:

(a) Between the top of acoustic branch and the bottom of optical branch
(b) In the top of optical branch

(¢) In the bottom of acoustic branch

(d) Atq=2n

10- Physically Debye temperature Op could be defined as:
(a) Depends on the elastic constant Y and atomic mass M
(b) Depends on the lattice constants a, b and c.

(¢) Depends on the velocity of light c.
(d) Depends on the KT value only.

(iii) Give a physical expression of the following sentences: (10 points)

1-An atom near the surface of solid have less neighbors atoms than these
deep inside.

It e e e e R R R R R R R R R R R R RN AL L

2- The position vector R of any point in the lattice.

Yttt e e e R R N L R R R A R R R R R R L

3- All cubic faces
4- The fraction of the total volume of the unit cell that is occupied by atoms

saaimEREEEERRERERddEEERERBERARRERRRRdndREEdE

5- A method used to study polyerystalline materials

H




(iv) Defined and state formula for the following physical expressions
(10 points)
1- Density of states of a lattice g(©)

Definition:

-lIlII!-llIII!ilIlIi-illIi'illll!ilIllIliIll%lillIl!i*ll'l!‘lliI!i-llliiii'IIlii'."“ll""""lill'l

Formula:

il|r1'-llli"dlll|1'IIlll!illll!-llliriillli-iilllIf;illiiillil!lilllI.!tllliitllll!t!ll!l!-lllllntill

2- Elastic waves:

Definition:

Number of phonons of a nmde (7):
......

'-illl'|¢Ill|-|illl|1'hlll-'-illlr1'llIl!IqlllIlIiiillI.jllIl!tlllIIl!lilII!tIllf!i!llll!;illi.r.illir

3- Cutoff frequency @,, (in Debye model)

Definition:

".j|.|..ill"‘-ill.[-iilllynlliljjnilll|'iil|1'-‘Iilf"lll"-illl"iillll'ii.II!"*III"**IIII‘*IIIII

".i||.|‘-i||p.--.||";ilq.;--li..'-ilpq.'-ii.-1‘11141--il.ri-illi-'-llli'qilIl!Iiilll!ltnll!!!!i“lfﬂfﬂ

Formula:

|¢i|1'|till-r1tilli.-iiilr--lll|1'illl.!qtlllr1rrllllltllli!tllilrrillIIIl-iillI!tllliii# lllll FaEaEBEEE

ll[.'iiillilnlll'tt lllll R R illl!iillll.r.'IlllI!iilllitllIl!tillll.illlllltiilllI;rllllI{tilllIillﬂ

4- Inter-atomic force F(R)

Definition:

'-i|r1v'illiun-iil!.tlllrivllllI!Illill!tillll'iiilr!'llIII-lllllI!illiI!-llIlII!llIlrltilll!iailllrvmt

Formula:

‘ll'l"ill{‘iilll|.i‘l.l‘illl"'lill!'illl'!illIlll‘llllli.lIIIlill'l‘*l*lllI‘lllll--llllr-'illlﬂ-rilI
|!--Ilriyfiiirvtllllv-llll'liIiIIpnllllItillllr-iilllritil!Illlll!!llliI!-iillI!!llllriiiillrrtilll||i

i}i'--lllriiIli!rpilll.:illl|'iilIi!-llllrrillliI'-lllli!lllI!illll!--illII-ililIt-Illli'illlirvyillllt

5- Density fraction of unit cell

Definition:

i-r'ytlir|1-ll|-rtillrntlillq-llrr!-lllru-1illl|v-lllII'tlll-iilllvillll!IiliiivriIE+I|-llllI'-llll"

Formula:

-'-irlI.t-iil--illriv'Illl-rlllI'-ili!l+iilll!-liilru'Illi#*lllvrv-lllI!'*I!l!--llIiI—illIl!illlI!!iil




(17 points)

(vi) Calculate the diffraction angles (20)
for the reflections indicated in XRD
pattern of Aluminum shown in the Figure.
Al is an fee metal of lattice constant

a = 4.04 A° and CuK, radiation

wavelength A = 1.542 A”

oD

Farte ity Cir ksl rary tmisl

28 (devrees)




PART (II)

Answer the following questions
Q(1) Using Einstein model, found an expression for specific heat C, for solids at

low temperature. (20 points)



Q(2) For the one — dimensional diatomic lattice (with two atoms of mass M; and

M) and lattice constant 2a, calculate the two possible dispersion relations

and then draw and discuss the physical meaning? (22 points)



Bonus_questions: (Its extra general and basic questions you have
more points if you simply answer) (2 point each)

--lmnnll-iiiluiluctili-ql-l--l-l-.lnil-Iill-iil-.il-iillill!ilii!ili-l-llllllll-i-lll-lIllillilill-tlli

l--ili-ilmld-illill-li-lllI-il-lll!l--l-l'-ll-lliiil-|-||-l-|-|i-|-i-lu-tilIl.li.illrilillnil-illlilii-lll-lill-jl

2- If Debye's temperature of metal is 450 K , what is Debye's
frequency?

j‘l..‘l.“-li‘li.ll.tlli.-‘lI‘I-II'Ililililll‘l‘l'lil‘-l'ﬁ‘llIll'i‘lll“ll'ili!'l‘l.l‘l"ll‘l'l"

3- Compare between the time needed to heat a mass of Sand and the
same mass of water.

|'.1|-.-.‘.i;'-1lni]..-lq.--i'--t'iillltiplviillilwillill-ll-l-l-lllll-i‘lll-llnlI-I-III-II-llI-llll-ilnlli
||....'-.1.|||--¢-|--1-|-. TEIEE R LR T R TR E LR R R TETT AR R R AR TET IR E R AN T R ST LR R RN LR E R B

ililiiillliliiilil-'l-llllri-l-lIIll-lill!llli!lllﬂilll-l-lilllIIl'lliillll-lIl-lllliliillillltﬁlllllll

4- What simply the reasons which causes Ozone hole?

|l-ii-|--ll.i-l|lillIil-l-ln-l-l-ll-!-l-itllilililiuillii-'--!i--l-ll-l--l-llllll-lllinlllliil!illlilllﬂlli#ilrl#l

.l.lllii-lllillﬁll-l.-!lil!!i-l-l‘-llIll'til'.-llli‘!-ril"‘ll'i.lfili.ill'll‘l‘il'il'l‘l‘..ll‘i'.
lllill.ll-l.l-llllll i-l-lllnl!illl'tl R RN tiilrliliilttl EameEEE |l-lllllrll-li+1-l-l-ll- [EE R T A
-rr--tr--rn-;lilil-n--i-ll-ltl-lil-l- - sEsanERaRdEERES L] -li-iiliiliilllrii [ R R R TILEL R R L]

5- When does rainbow appear?

-.1--1-..1l.-.ilu-tl--i-llillvtlli'llIllii-ll-nl-l-l-ill.illii-l-'ltl-l-lltl'lill-lil-l-l'lrilll-l-llll'liil'lli
lnimmiiil-ll--llilllliilfil-l-l-l-i--q-l-il-llllilitlii#l-illill-il-lilllli-ll'l-!l-linlnilvll-ll-llll-ll
|;--|'--¢l;i'i-i-l'j lllll ilu--l-l-ll-lil-ll-'illilliill'lllitlill'l-itil'll-ili-ll-liill..lflr

n-l-lnlulnl-lllllll-l-lrlq-l'il--l-ll-l-lltllIil-ll-il-lt#l'!ilrilliililfiirlrlll-lillilllll'illli!llitllii

6- Which color of rainbow has the lowest frequency?

ll-lllllll-ill-ll--llilll-l-tlllIrl-llilll-llu|ll.-ll-lil-lli|lli-|l-l-|-|-llil-ll1llli-l'li-llil-lll-!ll-il-litll-ill
l---t-l-i-lllltlltlnlllll-l-ll!tl-ll-i-llill-lnl-lllm-l--Il-iil-l-llli#l-llll-ril--llill'i!-il'l-l-llllllll'li#lli
-i|-'i|-.||.|--i¢i-if--l-llill-llnlr-qtiiuiril‘iil'itlIq-l'r!i'l--lllll-llilllliliilfl!lli!liill

.l.‘.ilt-l-ll-ll'ill.'ll.‘llrl'l-llli--l-l-'l-'IIlIIIllf!'lllI‘l'iilli‘i"i‘-lill‘ll#lii‘l‘ll.‘ll‘ll



Assiut University May 2008

Faculty of Science Calalas
Chemistry Department Time : 3 hrs.

Physical Chemistry Examination for Third Year Students (Special Group C 322)

Answer the following questions:

1) First Question : (52.5 Marks)
a) Write the cell reaction and calculate the cell potential for the following cell at
2520 : (17.5 Marks)
= = +3 7 ‘4 2 »
Iz J'II | (0.1 N) I FE{".I” N) 5 I L{". [ N) i'r "t
Where
E° =0.533 V fooans - =077V
L/ Fe™ / Fe*

b) What is the concept of reversible cells? Give an example and write the cell
reaction. (17 Marks)
¢) Discuss briefly two only from the following: (18 Marks)

(1) Application of quinine-hydroquinone electrode for pH measurement,
(11) Origin of electrode potential .

(i1i) Concentration cells with junction potential .

2) Second Question : Answer Only Three from the following : (61.25 Marks)

a) Discuss briefly the theoretical principles of molecular electronic spectra.

(20.5 Marks)
b) Explain briefly the following: (20.5 Marks)

(1) The energy level of nuclei in magnetic field.
(i) The rotation spectrum of linear molecule gives a set of absorption with
approximately a constant spacing,
¢) (i) What are the various applications of vibration spectra? (8 Marks)
(if) The force constant for the HI molecule is 290 N m™, calculate the frequency of
radiation for the transition from v=0¢to v =1 and zero point energy.

(12.5 Marks)
d) (i) Write short note on : Photoelectron spectroscopy. (8 Marks)

|
(i) Taking HBr as an example where its bond length is 1.414 A°, prove that the

molecules will be distributed throughout many of the lower allowed

|
rotational level at 27°C , (12.5 Marks)

(h=6.62 x 10 JS , k= 1.38 x 10 J deg”’, N = 6.0 x 107, C=3.0 x 10" emS™,

atomic mass of hydrogen = 1.008, bromine = 79.909, iodine = 126.904).




Third question (61.25 Marks)

Answer only four from the following:

1) State the Bohr postulates and derive the total energy of an electron revolving around
the nucleus, (15.5 Marks)

1 d'(x*-1)
b) Derive Legendre polynomial if /=3, p,(x) = 7 o (15.25 Marks)
Rif ax
¢) The experimental ionization energies for Is and 3s electrons in sodium atom (Z = 11) is
known to be 1.39 x 10° kJmol ' and 4.95 x 10* kJmol ', respectively. Calculate the

effective nuclear charge for each electron and discuss the distribution probability of

them under the scope of the radial functions. (15.25 Marks)
d) What is the commutator factor for two operators A =xand B=0/0 x? Are the two

operators commutative or not? (15.25 Marks)
t) Calculate the work function in eV for electrons emitted from surface of metal using 200

nm photons with velocity equals to 7.42 x 10" ems ™', (15.25 Marks)

Fourth Question (61.25 Marks)

Answer only four from the following:

a) Derive the Schridinger equation from simple harmonic motion. (15.5 Marks)
b) Derive the radial function of 28 orbit.

- : W A e - P LI
_ Rﬂ.. = o u._-_[ E’-" |( e - {” L_l_}l_q ‘fi'{-,l} % fi'["['} == .ﬁlr .{ “r X {_ 4 I:{ — "-F-F‘ F — E 4+ I_
' 1” 2n{(n+ )1 )

i &
\ na,, na, dx”  dx

(15.25 Marks)
1 1 - - 1 -
t) In vibrational motion, confirm that K = 47° +* m, where K is force constant.

(15.25 Marks)
d) Calculate the degeneracy of the most probable energy level for a Helium atom at 350 K
and 1 bar pressure, assuming that the atom is a moving particle in a cube of side-length
1 m. (15.25 Marks)
t) Calculate the rotational energy required to promote the transition J =0 — 1 for one

mole of polar CO molecule of bond length 1.13 A and calculate the angular momenta L
and L, for the state J = 1. (15.25 Marks)

V=1.602x 10770, me=9.11 x 10" kg, ¢ =3 x 105 ms™, R = 0.083 bar L deg ",
N=602x 107 mol™,h =6.626 x 10 Js, ¢ = 1.602 x 107" C, k = 1.38 x 103 JK"'

Good Luck

Prof. Maher M. A. Hamed
Prof. Mohammed Th. Makhlouf
Dr. AbdelRaliman A. Dalty



Assiut University
Faculty of Science
Chemistry Department

Final Chem. 344 for Third Y

Section (A): Stereochemistry :

1) An optically pure compound (A) gave lat]p + 20° . A mixture of (A) and its
What is the ratio of (A) to (B) in the
(4 Marks)
following compounds as araphically
(36 Marks)

enantiomer (B) gave |alp * 10° 4

mixture ?

2) Indicate relationship between pairs of the

represented below: (shows 18 only )
% Constitutional isomers (CON);
#* Diastereomers (DIA) ;

F -
(A)  H—-c1 and  Cl—=H
Br Br
B) [—cror, s < >—chh
C) HC,_ G L
o=C. and C=C,
i HyC~  CI
(D) M, G0 7 €l o — 1
C=C, and L=C, s
- CH, H,C i
{E} C—H_'; I:H:I
F——H H=r=F
Cl——H and H——U
Br——H H Er
CH, CH;
(F) CH, CH;
F——H H——Cl
Cl——H and H=—F
Br ——H H——Br
CH; CHy
iG] EHE E:'Hﬁ
F——H H==F
H——-Cl and Cl—H
Br——H H——Br
CH, CH;

(H)

)

)

(K)

(L)

(M}

May

2008

Time : 3 hrs.

‘ear Chemistry Students

* Enpantiomers (ENT):
* Jdentical compounds (1D)

I
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H Cl

CH;

EH;CHE::E and L[EHIGHzgl
G ¢
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CH; H; € CH;
H,C
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Br H HsCqy Cl Cl CaHs
CHz CH;j () HsCp, CHj HaC _CHs
F) H-——F F——H chzc“"{: 0 and atl e 4
- 315
H——cl and’ gy H 53 3
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CHy CH; (¥) OH CHO
H"'-..C.--"'"CHG and H “I—‘:"H
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d
(R) HaC H H" an
S BEL H\,/ H CI\-/ Cl
and
H CHs HzC H
Br C5Hs
e OE e @a) I i, 7o
) Cais H “C"“Cﬂg HaC ;L‘”"‘I'.»r
,,l—H-' gyt~ HsC H
H &
CH; HsCy > CHs

Section (B): Alicyclic Compounds:
[}a) Draw the formula of the following compounds: (5 Marks)
(i) 2-Methyl spiro[3,3|hept-1-ene .
(it) 1-Chloroe-2,7,7-trimethylbicyclo|2.2.1]hept-2-ene.
b) Ignoring compounds with double bonds, write structural formula and give

names for all isomers with the formula CsHy, . (5 Marks)
!} Answer Only Six of the following : (30 Marks)

(i) What is the relationship between meso cis-1,2-cyclopentanediol and either of
the enantiomeric trans-1,2-cyclopentanediols.

(ii) Write two chair conformations of cis 1-t-butyl-3-methylcyclohexane and
designate which one would be more stable.

(iii) If large rings are stable why are they difficult to synthesize .

(iv) Why is cyclopropane capable of entering into electrophilic addition
reactions resembling compounds with double bonds.

(v) Synthesis of cyclopentanone using Zeigler-Thorpe reaction.

(vi) Effect of diazomethane on ketene .

(vii) Synthesis of 1-methyleyclopentanol from 6-iodo-2-hexanone.
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-Section (C ): Petroleum/Petrochemicals (40 Mark
Answer the following questions:

)

1) Determine the octane number of the tested gasoline component using the

following:

(i) On a test engine a gasoline component Knock's at compression ratio of 8.1.

(i) Two test blends are made up, one with 88% iso-octane (Knock's at
compression ratio 7.2), the other with 96% iso-octane (Knock's at
compression ratio 8.4).

(iii) Using the given chart below, determine the octane number of the tested
gasoline,

COMPRESSION
RATIO FOR
GASOLINE - -

COMPONENT B.

e
g B8 B89 90 91 92 93 94 95 968 97

Getane Number

-Plotting the Octane Number Test

2) Define four of the following:

a) Types of Asphalts and the tests used for there determination.

b) Using the polymerization reactions for the production of valuable products.
¢) Doctor sweetening operation method.

d) Types of octane numbers.

e) The meaning of Nylon 6.6 which produced by a poly-condensation reaction.

3) Fill in the space below with nomenclature from the following:

"increase, highest , intermediate , lowest and higher".

In a homologous series, the aniline point increases with molecular weight ...........
While paraffinic compounds have the ......... e iia aniline point. Naphthenes

and olefins have the ................ aniline point, however aromatic compounds have
the .......eoeevseee. aniline point.  On the other hand, aniline point of the iso-
paraffing may be .......oceovvenvenenne. than that of their normal homologous.




Section (D) : Polyeyclic Aromatic Hydrocarbons (40 Marks )

Answer the following guestions:-
1 — (a): Heating of o — tetralone with L:1 mixture of NaOH - KOH at

220°C gave naphthalene. Explain the mechanism of reaction.
(5 Marks)
(b): Explain by equations how vou can carry out the following
conversions ( answer only five ): ( 15 Marks )
| — Phenanthragquinone to diphenic acid.
ii — Benzaldehyde to triphenylecarbinol.
1ii — Stilben to tolan
iv — Benzen to naphthalene.
v — Triphenylcarbinol to tetraphenylmethane,
vi- 2 — Naphthylamine to 2 — chloronaphthalene.
2—(a): Show by equations the Haworth synthesis of 2 —methylphenanthrone
(3 Marks ).
(b):Complete ( only six ) of the following equations ( 17 Marks ):
iI- Diphenvimethane + Bromine—
ii- Benzil + o - phenylenediamine —
ii- Triphenylearbinol + aniline hydrochloride —
iv- Anthracene + maleic anhydride —
v- Phenanthraquinone + g-phenylenediamine —
vi- 2- Naphthol + nitrous acid —
vii- Naphthalene + oxalvichloride — .

Good Luck




Assiut University May , 2008
Faculty of Science Time: 3 hrs.
. Chemistry Department
Second semester Final Examination of Organic Chemistry for Third Year Scie
Y Students (Chem./Geology, Phys.,Microbiol , Bot.y
N.B I) Illustrate your answer by equations when ever possible
IT} Answer all the following Four sections
Section I : ( Heterocyclic chemistry ) ( 52.5 Mark:
a) Write by equation M only the following cases :
i) Method for preparation of y — benzo pyron & effect of the alkali on it .
if) Start with acetone to prepare indole & explain why its reaction with electrop
reagent at position -3 .
1i) Start with glyoxal to prepare imidazole (1,3 — diazol).
b) Discuss & write the electronic structure of the following :
i) Reaction of quinoline with nucleophilic & electrophlic reagent.
i) Super aromatic properties of thiophen.
ili) y — pyrone inactive towords sulphonation .
c) Hlustrate of the following:
i) Addition reaction of furan. give an example
ii) Start with 2- mercaptoethanol to prepare thiaran & effect H,0; on it
iii) Pyrrole react like phenol ( four reactions)
d) Write on the following :
1) Oxidation & reduction of : Xanthone - Furfural - Isoquinoline
1) Method for preparation of : benzo furan - pyridine ( Friedlander's)
iii} Drow the structural formula of the following compounds:
2 — methylphenothiazine , flavone , 4-ethylpicolinic acid
e) i) Arlic test for indole
ii) Synthesis of the following : Antipyrine — Nicotinic acid ( from pyridine)

e ——— e e

iii) Name the following compounds: B ity aoft
[
S s Gy
A N He zhﬁ""*"r’?" 7 ¢ios uh
| j 3 | ) | = ghixe -
s s b
S b, RIS g L h, : S
H 4
Section I, (Polycyclic Aromatic Hydrocarbons) (52.5 Marks)
1. a) Shaw by equations the Haworth synthesis of 2-Metylphenathrone. (5 Marks
b) Complete only Five of the following equations (22.5 Man
i. Diphenylmeythane + Bromine 7
ii. Benzil + o-phenylenediamine > 7
iti. Triphenycarbinol + Aniline . HCI —-/
iv. Anthracene + Maliec anhydride 7
v. Phenanthraguinone + o-phenylenediamine > 2
vi. 2-Naphthol + Nitrous acid > 7

ALY AL 4dls ki




2. Explain by equations how can you carry out QOnly Five on the following conversions:

(25 Marks)
i. Phenanthraquinone to Diphenic acid. it - Benzaldehyde to Triphenylcarbinole.
ili-2-Naphthylamine to 2-Chloronaphthalene iv- Benzene to Naphthalene.
v- Triphenylcarbinole to Tetraphenyl methane..  vi- Stilbene to Tolan.
Section III: (Biochemistry I) (52.5 Marks)
Answer five only from the following:
¢+ Write by equations on:
l.i. Conversion of glucose to glucose phenyl osotriazole . (5 .5 Marks)
1. Synthesis of L-Ascorbic from L-xylose (5 Marks)
2 i, Conversion of Glucose to Mannose. (5.5 Marks)
i. Dunn and Smart method for the preparation of Methionine. (5 Marks)
J.1. Erlenmeyer method for the preparation of Tryptophan. (5 .5 Marks)
ii. Conversion of D-glucose to D- arabinose using Whol method. (5 Marks)

4.1. Synthesis of glucuronic from Glucose illustrating its biological importance. (5.5 Marks)
ii. Draw the cyclic structure of Maltose illustrating the glycosidic linkage? (5 Marks)

5. i. Determination accurately the position of glycoside linkage and ring size in lactose?
i. Write on Zwitterions of amino acids? (10.5 Marks)

6. i, Draw the structure formula of the following:

a-D-Fructofuranose, Sucrose, a-D- Glucopyranose, L-Ribose and Amylose. (5 .5 Marks)
ii, Mark (V) or(X) to indicate whether the following sentences are correct or false.(5 Marks)
a. Reduction of fructose using Na amalgam/H,S0, afforded Sorbitol or Mannitol.
b. The full name of Lactose is B-D-galactopyranosyl-(1 > 4)-a-D-glucopyranose.
section IV : (Biochemistry 11) (52.5 Marks)
Answer only five questions from the following:
I- Define the following terms:
1) lodine number 2) Saponification value 3) Rancidity
4) Fats and oil 5) Acid value
' 1-Draw the structure of triolein
| 1) What is the type of this triglyceride?
2) Calculate the lodine number for triolein
3) Calculate the Saponification value for triolein
|[Mol. Wt of triglyceride = 884; A.Wt.of iodine =126.9; Mol. Wt. KOH =56
3= Show by equations the effect of the following reagents on oils:
a) Hot dilute hydrochloric acid. b) Hot dilute potassium hydroxide.

¢) Hydrogen gas at high pressure and in presence of Nickel as a catalyst.
d) Iedine solution.

4- Write the chemical structure of the following:

a) Palmitic acid. b) Stearic acid. ¢) Oleic acid.
d) Linoleic acid. e) 2 -Deoxy adenosine.
>- Compare between the following pairs:
1) DNA and RNA. 2) Waxes and Fats & oils.
6-Write short notes on:
a) Disadvantage of soap. b) Hazards of rancid fats.

¢) Disadvantage of hydrogenated oils.

Good Luck




Faculty of Science May 2008
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Chemistry Department
Organic Chemistry Examination For 3" Year Students(Chemistry Major)
( 342C : Spectroscopic Analysis and Heterocyclic Chemistry)

Answer the Following Questions of Sections A & B :

Section A : Spectroscopic Analysis: (122.5 Marks)
Answer on the following questions:

1] a- Calculate the Ay of only Two of the following

compounds: (2x7=14 Marks)
'__...-""
CH1 =3 C CHO e
| st 0
CH2CH3 =
(1) (2) (3)
b-Give an explanation for the following: (2x8=16 Marks)

i) Alkyl substitution on the benzene ring produces a Bathochromic shift of
the B band ( U.V.).
ii) Acetylene protons have ,unexpectedly, NMR absorption at 6 ~ 2.5 ppm while
Ethylene protons at 6 ~5 ppm.
¢ — Account briefly on only Two of the following: (2x7=14 Marks)
j) The possible Mac Lafferty rearrangements in the M.S. of Ethyl butyrate.
ii) Application of LR. and NMR spectroscopy in the determination
of the relative amounts of the Keto & Enol forms of Acetyl acetone.
iii) Isotope Labeling in the NMR spectrum of 2-hydroxypropionic acid.

2] a- Describe the main parts of the NMR Spectrometer. (10.5 Marks)
b- Using IR, '"H NMR & Mass spectra, discuss how can you differentiate
between only Two of the following pairs: (2x12=24 Marks)
i) Methyl benzoate and Methylbenzene
i) Malonic acid and Fumaric acid.
iii) Acetaldehyde and Ethanoic Acid
3] a- Write on only Two of the following: (2x7=14 Marks)

i) The possible molecular vibrations of Benzyl amine.
ii) The significance of the finger print region in IR spectra .
iii) The Mass and C NMR spectra of Methyl Phenyl sulfone.
b- Identify the organic compound |C;gH;20] whose spectra are available
in Fig.(1). Explain your answer in details. (30 Marks)
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Section B (Heterocvcelic Chemistry) (122.5 marks)
Answer the following questions
1] a- Draw the structural formulae of Three only of the following

heterocycles: (15 marks)

i- 3-Amino-2-benzoyl-6-5-methyl-4-phenylfuro[2,3-d|Pyrimidine.

ii- 1-Acetylamino-2-phenyl-2-azirine.

iii- 2,3-Dinitroquinoxaline.

iv- 2-Cyanomethyl-4-aminoindole.

h- erte the IUPAC name for each of the fullnwing h-eterm:}rl:lﬁs (15 marks)

NHCHO N 5 Ph CH,CI
ey (B
N—N ESeubace
NO ~COOCH,
¢- Deduce the structures of Three only the following heterocycles based on the
clues provided. (15 marks)

i-(CoH3NO;) Formed upon reaction of chloroacetone and ethyl acetoacetate
in aq. ammonia.
ii- (C12H3S;) Derived from the reaction of thiophene-3-boronic acid with
2,5-dibromothiophene in presence of Pd(PPh;),.
iti- (CsHsF30;) From the reaction of trifluoroacetone and ethoxyacetylene at
- 78 °C.
iv-(CoH13N03S) Derived from the reaction of methoxy acetone, ethyl
cyanoacetate and sulfur in presence of base.
2- a) Formulate the products from the Fischer indole syntheses starting from the
following reactants: (20 marks)
i- p-Methoxyphenylhydrazine and 1,3-cyclohexandione.
ii- o-Bromophenylhydrazine and phenyl acetaldehyde.
b) Write short notes on only Three of the following, give examples. (30 marks)

i) Suzuki coupling ii) Stille cross coupling
iii) Sonogashira coupling. iv) Guraeschi synthesis.
3- Suggest detailed mechanism for the following reactions:
a) (15Smarks)
Ha
o  Q
©\ J'I‘\./iL e @\j]\ andlor
NH; K
p-ketoester
b) (12.5 points)
Cl
e i) 1\ Me
T
—
NH i) NH ..&
S %
Good Luck ---- - =

Prof. Dr. A.Imel Magd A, Abdel-Wahab & Prof. Dr. Ahmed A. Geies
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@ Date: 26, May. 2008

Assiul University
Faculty of Science
Chemistry Department

Time allowed: 2 hours

Second _Semester Final _Exam of Oy anic  Chemistry  366c Petroleum

Petmclmmicals, Hiur:hcmish-x and_ Spectra) For 3 vear students Geology &
Geophysics

Answer four questions from the fp| lowing:
1*! question:- (30.5 Marks)

4. Write briefly on the carbide theory and discuss the objection against j1
b.  Explain in details the Doctor sweelening process?
. Draw only the cyclic structyre of Maltose and Sucrose?
2 o question:- (30.5 Mg rks)
a. Discuss the effect of sulphur compounds Upon petroleum products?
b. Describe the catalytic cracking in petroleum re finery?
¢. Show by equations the conversion of glucose to the mannose?
3™ question:- (30.5 Marks)
a. Explain the difference between naphthenic and paraffinic base oils?
b. Write on the types of non-hydrocarbons in crude petroleum?
¢. Write by equations on Kiliani cyanohydrin symhesis?
4'h question:- (30.5 Marks)
a. Show by equations the conversion of F ructose to Glucose?
b. Write on the H 250y extraction jn petroleum industry and jts problems?
¢. Show how the sulphur content could be reduced in the petroleum refinery?

St uestion:-

a. Calculate the v em™ of the absorption band for the carbony| groups of the
following compounds;- (20 Marks)
COOH

O odedoon & S A&
1] 1] 3
' CHy-C-CH,-C-0C,H; ! : .
O
[ 0
1] I o
@—c—cm -@'—CH?C'GC:Hs ~ @’L‘?”Eﬂ’ . CHy-C-CH,CJ

b. Mark (V) or (X) to indicate whether the following  sentences are correct or

false. (10.5 Marks)
I." The percentage of disulfides increases as the boiling point of the fraction
Increases,

2. The aniline point increases with the aromaticity decreases,

In catalytic cracking the elemental carbon produced is deposited at the surface

of catalyst,

4. The concentration 85-90 % of H80y could remove the compounds in which
sulfur is attached to two af iphatic carbon atoms.

5. The anomers are compounds differ in configuration and are mirror images to

each other.

The CI atom in the eyclic structure of glucose is called anomeric carbon,

Glucose & Fructose and Mannose gave the same OZazone,

fad

P

Examiners: . Prof. Dr.Kamal I. Aly, 2. Dr. Abdel-Rahman F, arghaly
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Assiut University
Faculty of Science
Chemistry Depariment

Time al lowed: 2 hours

Second _Semester Final Exam of Organic Chemistry  366¢ (Petroleum,

Petrochemicals Biochemistry and Spectra) For 3™ vear students Geology&
~clrochemicals, Biocher I ay&
Geuuhxsncs

Answer four questions Irom the following:
1* question:- (30.5 Marks)

: a.  Write briefly on the carbide theory and discuss the objection against it?
b. Explain in detaijls the Doctor SWeelening process?
. Draw only the cyelic structure of Maltose and Sucrose?

2" question:- (30.5 Marks)
4. Discuss the effect of sy Iphur compounds Upon petroleum products?
b. Describe the catalytic cracking in petroleum refinery?
¢. Show by equations the conversion of glucose to the mannose?

3™ question:- (30.5 Marks)
4. Explain the difference between naphthenic and paraffinic base ojls?
b.  Write on the t¥pes of non-hydrocarbons in crude petroleum?
¢. Write by equations on Kiliani cyanohydrin symhesjs?

4 question:- (30.5 Marks)
a.  Show by equations the conversion of Fructose o Glyc ose?
b. Write on the H>S0y extraction in petroleum industry and jts problems?
¢. Show how the sulphur content could be reduced in the petroleum refinery?

5'h question:-

a. Caleulate the v em™ of the absorption band for the carbony| groups of the
following compounds:- (20 Marks)

COOH 0 0 a O
dondoc, (3. (Y (Yt
11 T 8]
P EHI'E}'GHI-C'GC:HE, / ' 1
0
(0] 0 1L.._ 0
1] 1l
{}ﬂ—'CHz I@—cHI-G-GGIHg, ' @) CH,CI : EH:,-E-CH;CF
=

b. Mark (V) or (X) to indicate whether the following  sentences are correct or

false. (10.5 Marks)
. The percentage of disulfides increases as the boiling point of the fraction
Increases,

2. The aniline point increases with the aromaticity decreases,

In catalytic cracking the elemental carbon produced is deposited at the surface

of catalyst,

4. The concentration 83-90 % of H,50, could remove the compounds in which
sulfur is attached to two af iphatic carbon atoms,

3. The anomers are compounds differ in configuration and are mj ITor images to
each other,

6. The CI atom in the cyclic structure of glucose is called anomeric carbon.

7. Glucose & Fructose and Mannose gave the same ozazone,

sl

Examiners: |, Prof. Dr.Kamal [, Aly, 2. Dr. Abdel-Rahman Farghaly
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Answer Four Questions from The Following:

Write SEVEN equations ONLY from the following with the
definitions of the content: (61.25 marks), each 8.75

a- Schridinger wave equation in the Cartesian coordinates. 8.75
b- Schrédinger wave equation in the spherical coordinates. 8.75
¢- Schridinger wave equation of a rigid rotator. 1.5

d- Angular momentum operator in the Cartesian coordinates.8.75
- Translational Hamiltonian operator of tiny particles in 3-

dimensions. 8.75
f- Eigenvalue of rotational motion of a rigid rotator. 8.75
g- Radial Eigenfunction. 8.75
h- Associated Legender function. 8.75

i- Spherical Eigenfunction of 2p orbital. 8.75

ii**#*#ﬂ***i***t#*****************i**#ti****ik****#*******t*ﬁ***i*

(ID)

Answer THREE Only from the following: (61. 25 marks)

a- Derive the Hamiltonian operator of a vibrating diatomic
molecule in 3-dimensions. (20.4 marks)

b- Oxygen molecule absorbed a light quantum of wavelength A
500 nm, calculate the De-Broglie associated wavelength with
oxygen molecule comparing this wavelength with the average
distance between the molecules at 27 °C. (20.4 marks)

¢- What is the bond length of NO molecule which absorbs radar
wave length 1.468 mm to be promoted between J=1 and J=2
rotational energy levels. (N=14, 0=16) (20.4 marks)

d- Calculate the ionization potential energies of the 1s
and 4s electrons in K (Z=19) if the effective nuclear
charges of them are 18.7 and 2.2 respectively. - Derive
the spherical eigenfunction of 4s orbitals. (20.4 marks)

ﬁﬁ*****i*ﬁ******t*********ﬁ********ﬁ******ﬁ**********i****

h=6.626x10>*Js N=6.02x10" mol

-1 1

c=3x10° cms

k=138 x 102 J K’
Prof Dr Anwar El-Shahawy




(61.25 Marks)

3) Third Question: Answer Only Three from the following:

a) Discuss briefly the theoretical principles of molecular electronic spectra.
(20.5 Marks)

b) Explain briefly the following: (20.5 Marks)

(i) The energy level of nuclei in magnetic field.
(i) The rotation spectrum of linear molecule gives a set of absorption with

approximately a constant spacing.
¢) (i) What are the various applications of vibration spectra?
(ii) 'T'he force constant for the HI molecule is 290 N m’!, ealculate the frequency of

radiation for the transition from v =0to v =1 and zero point energy.
(12.5 Marks)

d) (i) Write short note on : Photoelectron spectroscopy. (8 Marks)
(ii) Taking HBr as an example where its bond length is 1.414 A°, prove that the

molecules will be distributed throughout many of the lower allowed
rotational level at 27°C . (12.5 Marks)
(h=6.62x 107 JS, k=138 x 102 J deg’,N=6.0x 107, C=3.0x 10" emS”,

(8 Marks)

atomic mass of hydrogen = 1.008, bromine = 79.909, iodine = 126.904),

1) Fourth Question : Answer the following: (61.25 Marks)

a) When a saturated calomel electrode is coupled with Pt sheet immersed in acid

solution of quinine (0.1 N) — hydroquinone (0.01 N) mixture, gives 0.02 V.

Calculate the pH value of the solution at 25°C. (20 Marks)

e - e = .
Eomo = 0.699 V PRl o L024'V

b) Discuss briefly Three Ouly from the following : (21 Marks)
(ii) Origin of electrode potential

(1) Glass electrode
(i1i) Chemical cells with transference .
(iv) The application of metal-metal oxide electrode for measurement of pll value.

¢) Consider the following redox couples and the corresponding standard reduction

potentinl : (20,25 Marks)

Fo T ERLCS E° =077V
Ph24+:2e 7T Pb E°=-0.13V
Calt. .28 A By F°=-031V

Explain which of the following statements is true and why?
(i) Phis a stronger oxidizing agent than Cd.

(ii) Fe' is a stronger reducing agent than Cd™.

(iii) Cd is a stronger reducing agent than Pb..

(iv) Pbh'?is a stronger oxidizing agent than Fe',

(v) rh'? spontaneously reacts with Fe'*.

r Good Luck “
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PART I: Diagenesis (52.5 Marks)
Answer the First Question and only ONE of the others:

I- The First Question (¢Jka)) (26 Marks)
Put (V) or (X) in front of the following sentences and correct the mistaken one:

1) Telogenesis stage comprises the diagenetic processes during deep burial ( ).

2) Im recrystallization diagenetic process the crystal fabric of unstable minerals
changes, but the mineralogy is unaltered ( ).

3) Quartz overgrowth cements precipitate from acid solutions when pH > 7( ).

4) Sutured contacts between grains occur if they are of a similar solubility /
hardness ().

5) Pressure dissolution at grain contacts is maximum if the sediment is cemented
early before deep burial ( ).

6) The early quartz cementation in sandstones are able to withstand better the
effects of compaction and pressure dissolution during later burial ( ).

7) Poikilotopic calcite erystals are small crystals filling the pore spaces between
grains ().

8) For authigenic feldspar precipitation, acidic pore waters are necessary ( ).

9) The precipitation of clay rims around the sand grains usually represents the first
diagenetic event, often pre-dating quartz overgrowths or calcite cementation ( ).

10) In reducing conditions the more soluble ferrous state iron will impart a red
colour to the sediments ( ).

11) At slightly higher temperatures and greater depths, illite is replaced by kaolinite
and chlorite ( ).

12) The somewhat more irregular pattern of smectite abundance in the geological
column may be related to the intermittent orogenic periods ().

13) In the dedolomitization process, the dolomitic rocks are changed to limestones ().

II- The Second Question (26.5 Marks)
Discuss the following:
a) The major diagnetic processes in carbonate rocks.
b) Clay mineral authigenesis in sandstones.

I1I- The First Question (26.5 Marks)
Write on the following:
a) Carbonate cementation in sandstones.
b) Hematite cementation and pigmentation in sandstones.
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PART: II

Special Course (Trace Fossils) (52.5 Marks)

:5-,9"3"! iy O r-,.q..’n

(1) Write on (& <SI: (10.5 Marks)
A- Prerequisites for trace fossil preservation. (3.5 Marks)

B- Activities traces. (3.5 Marks)

C- Synonames of ichnology. (3.5 Marks)
(2) What is the difference between: (10.5 Marks)

A- Burrows & Borings. (3.5 Marks)

B- Paleoichnology & Neoichnology. (3.5 Marks)

C- Coprolites & faecal pellets. (3.5 Marks)

(3) Write on the following: (10.5 Marks)
A- Morphological classification of trace fossils. (5.5 Marks)
B- Type of fossil occurrences in sediments. (5 Marks)

(4) Correct three only of the following sentences: (10.5 Marks)

A- A tunnel of traces is a print made by a foot.

B- Complete Lebensspuren become imprinted on the surface of the
sediment.

C- A track is a continuous groove or prints made during

locomotion.

D- Unfavorable consistency, slow solidification and nonburial of
the sediment are the main prerequisites for trace fossil
preservation.

(5) Define three only of the following scientific terms: (10.5 Marks)
A- Ichnofacies
B- Vestigiofossil.
C- Lebensspuren.

D- Ichnolites. _

Gl Al daaf /.3
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Answer the following questions

The first question: Choose the correct answer (10 marks)
1- The appearance of flowering plants (Angiosperms) was during .......- Period

(a) Cretaceous (b) Paleogene (c) Silurian (d) (arboniferous
2-The C hronostratigraphic Unit Series can be subdivided into:

(a) System (b) stage (c) Age (d) Period
3- The geologic age of Mesohippus is

(a) Pleistocene (b) Miocene (¢) Oligocene (d) Eocene
4- Mesozoic dominated By e e s inas climate

(a) cool (b) warm (c) temperate (d) dry
5. Plant associations mMean........--

(a) Fauna (b) biota (C) flora (d) Phyla
6- The age of the Ediacaran fossils 15 «ooeeeens

(a) late Archean (b) late Paleozoic (c) early Proterozoic (d) late Proterozoic
7. Paleozoic Era marked by ...ooooeenee glaciation episodes.

(a)ytwo  (b) three (c) four (d) five
g- Hadean rocks contain .....c..-

(a) some fossils (b) rare fossils  (d) abundant fossils (c¢) no fossils
Q- Fossils are remains of .........

(a)Plant (b) invertebrate (¢) vertebrate (d) all of the previous
{0- The geologic age of the eurypterids 18 .......

(a) Silurian  (b) Permian (c) Triassic (d) Jurassic

The second question: Complete the following sentences (15 mark)
- Archean atmosphere was Ach N cveeveenees and thus a greenhouse effect...
2. Extreme volcanism took place during the Precambrian help to form small ......... and aided

1 the out-gassing process 1o form the .....occee
2. The most commonly known supercontinent in the late Paleozoic was called.......coe -

4- During the Mesozoic South America separated 710} 11 R fOrming «.c..sr

5. During the Cretaceous .........-- separated from Gondwana forming the .......

6- Shocked quarlz grains and enrichment of iridium arc evidences of ........o at the K/T
boundary.

7. During the Paleogene .......o--- closes due to the ..........

The third question (20 marks)
- Tabulate the Geologic-Time Units of the Cenozoic Era, and discuss the derivation of each

unit.
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Assiut University
Faculty of Science Date: 16 June 2008
Dept. of Geology Time allowed: 2 hours

Second Semester Final Examination
Subject: Special Course -Geology of Africa (352 (3)
Student: Forth Year

Answer FOUR questions of the following:
1. Write about:
a. Cartons: Define and draw a map showing this distribution in
Africa. (10 degrees)
b. Greenstone belts and ophiolites. (10 degrees)

2. Write about:
a. Atlas and Antiatlas mountains. (10 degrees)
b. Paleothysis and Neothysis. How and when did the Neothysis
open? (10 degrees)

3 Write about the different formations of the Karoo series in South
Africa. (20 degrees)

4. Write About the different Phanerozoic rift systems in Africa, with
reference to trend and age. (20 degrees )

5. Write about the mechanism and age of opening the Atlantic Ocean
bordering Africa from the west. (20 degrees)

6. Write about:
a. The Paleozoic intercontinental marine basin in North Africa
and their economic importance. (10 degrees)
b. The migration of Africa past the South Pole during the
Paleozoic. (10 degrees)

BEST WISHS

Name of Examiner: Prof. Dr. / S. El-Gaby
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1- Describe a non-acid method used to extract palynomorphs from
consolidated sediments.

2- Write on paleoecologicl/paleoclimatic applications of dinoflagellates.

3- What are the main types of palynomorphs.

4- |llustrate with drawings the main types of ornamentation of spore and
pollen walls.

5. What is the influence of river transport on distribution of palynomorph
associations on the bottom sediments of Lake Maracaibo.

6- Write on morphology and structure of spores.

7- Describe the Kofoidian system of tabulation/paratabulation in
dinoflagellates.

8- Write on the influence of acid environments on palynomorph preservation.

9- What are the main morphological differences between spores and pollen
grains.

10- Write short notes on the life cycle of dinoflagellates.
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PART ONE: PETROLEUM GEOLOGY
(52.5 marks)

Answer the following question: (26.5 marks)
1. A) Write short notes ol seals and cap rocks in the Gulf of Suez and North Western
Desert” (13.5 marks)
B) Complete the following: - (13 marks)

a)The main causes of petroleum migration are:

o e T RS L) coeesnomneer VLY isinsinins ) v el s
b)The arguments against petroleum migration :
| 1) e amper o o T . | b WS RS N T

¢)The main characteristics of a petroleum reservoir:

AmE oF T ST ATy iy e S s

Answer only ONE of the following questions: (26 marks)
3 @) Discuss briefly the different LYpes of stratigraphic traps? (illustrating your

answer with drawings as possible). (16 marks)

b) Put true (V) or false (X)) with corrections: (10 marks)

1) The source bed always lies near the oil reservoir rock. ( )
i1) The source Organisms constitute mainly of continental fauna. (&, )
iii) Sealing materials are necessary for further petroleum migration. (%))
.v) Porosity of oil reservoir rock 15 an indication of oil potentiality. (2 )

v) The porphyrine «ubstances are evidence supporting the organic origin of
petroleum. (82)
3 a) Discuss briefly the different theories of inorganic origin of petroleum?

(16 marks)

— W il Ozl B\
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b. Put true (V) or false (X) with corrections: (10 marks)
1) The syngentic oil was formed after the deposition of source materials and before
the consolidation of source bed ¢ )

11) The geochemical exploration method is useful only for reconnaissance survey.

i =)

111) The natural gases are mainly consist of hydrocarbons. ( )
iv) The primary migration is the movement of oil through out the reservoir rock
until trapping. ( )

v) Presence of oil in nonorganic rocks is an evidence of petroleum migration. ( )

PART TWO: HYDROGEOLOGY

(32.5 marks)

Answer only TWO of the following questions.
/. Write short notes on: (26.5 marks)
a.Specific yield and retention.
b.Water-bearing formations.
c.Agricultural uses of groundwater,
2. Discuss briefly: (26.5 marks)
a.The differences between the saturated and unsaturated zones.
b. The different types of groundwater aquifers.
¢. The major and minor dissolved constituents in groundwater.
3. Write short notes on: (26 marks)
a.The hydraulic conductivity.
b.The hydrologic cycle.
c. The physical properties of groundwater,

Sl ol Lot a1 31 =¥ et ] A 05 50— 41 O gomaal
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Assiut University Date: 31 May, 2008
Faculty of Science Time allowed: 2 hours.
Geology Department

Second Semester Final Examination

Subject: Geophysics 2 (342G)
students: Third Year Geophysics Students

Answer the following question: (27 mark)

Answer ONLY TOW of the following questions:-
A-Write about velocity oradient and estimate its relation to the raypath parameter (P) in
vertically anisotropic medium. (13.5 mark)
B- Write about characteristics of the ray path in anisotropic media. (13.5 mark)
C-Explain the method for ellipses for constructing the reflection boundaries. (13.5 mark)

Answer ONLY THREE of the following questions:
1- Write briefly on the following: (26 mark)

A- Distortions of vertical electrical resistivity sounding field curves. (8 mark)
B- Gravitational field above V. cylinder and the solution of reverse problem. (9 mark)
C- Variation with time of the earth’s magnetic field. (9 mark)

2-Discuss briefly: (26 mark)
A- Four layer vertical electrical resistivity sounding curve types. (8 mark)

B- Gravitational field above H. cylinder and the solution of reverse problem. (9 mark)
C- Reduction of magnetic field measurements. (9 mark)

3- Write briefly on: (26 mark)
A- Qualitative interpretation of electrical resistivity data. (8 mark)

B- Ariy s theory of isostasy. (9 mark)
C- Magnetic effect of spherical causative bodies. (9 mark)
(26 mark)

4- Explain briefly:

A- Interpretation of multilayer vertical electrical resistivity sounding curves. (8 mark)

B- Qualitative interpretation of gravity data. (9 mark)
C- Peter’s slope method for causative body’s depth determination. (9 mark)
¥

Name of Examiners: 1- Prof. Dr. Abudeif A. Bakheit
9- Dr. Assem E. El Haddad

GOOD LUCK



Assiut University
Faculty of Science Date: May, 2008
Department of Geology Time allowed: 2 hours

Second Semester Final Examination

Subjeet: Course No. G 318 Metamorphic Rocks
Students: 3™ Year Geology

Answer THREE questions only from the following with drawing as much
as you can:

1. A- Write on the most important mineralogical changes occur when the
metamorphic conditions change from low to medium-grade of
metamorphism. (15 mark)

B- Write on the metamorphic facies of contact metamorphism and give
an informative example on contact metamorphism of pelitic rock.
(20 mark)

2. A- A granitic intrusion intruded into previously unmetamorphosed
calcareous and pelitic sediments. By drawing show the various
metamorphic zones. (20 mark)

B- Mark with (V) on the correct answer and with (X) on the false one,
and correct the false answer: (15 mark)

i- The upper greenschist facies limit is identified by the appearance
of actinolite instead of hornblende in basic rocks. ( )

11- The paragenesis clinopyroxene + garnet is characteristic of the
upper amphibolite facies. ( )

ii- Granulite facies is well developed in the Precambrian terrains. ( )

iv- In hydrothermal metamorphism the most important factor of
metamorphism is the hot ion rich fluids circulate through fissures
and cracks that develop in a rock. ( )

v- Several metamorphic environments exist at divergent plate
boundaries. ( )

vi- The greenschist facies is the most common facies in the regional
metamorphic belts; it covers a temperature range from 200 to 300°

C at intermediate pressure. ( )

3. A- Define the following: (15 mark)
Metamorphic facies, Metamorphic isograde, Metamorphic zone,
Phase rule, ACF diagram and Paired metamorphic belts.

B- Considering basic and acidic magma intruded at pressure 1500 bars,
where the temperature of the country rocks 150° C. At this depth
show the beginning of metamorphic grades at different distances.
(20 mark)

(Continue in the next page)



4. A- Explain the following sentence: Most metamorphism occurs along
subduction zones at convergent boundaries. (20 mark)

B- Write on the reasons that responsible for the variation of
metamorphic rocks — give examples. (15 mark)

Name of Examiners: 1- Prof. Dr. Hussien A. Hegazy
2- Dr. Hisham A. Gahlan

Ew:f Luck



Assiut University Date: 11 May 2008
Faculty of Science Time allowed: 3 hours
Department of Geology

21 Semester Final Examination
Subject : Sedimentary Petrology & Sedimentary Processes (316G)
Students: 3™ Year- Geology Department

The first part: Sedimentary Petrology (52.5 Marks)

1. On the light of your study, write on four of the following (40 Marks):

a- Mineralogy of iron-bearing sediments (10 Marks).

b- Depositional environments of evaporates (10 Marks).

¢- Origin of Egyptian phosphorites (10 Marks).

d- Classification of terrigenous sandstones (10 Marks).

e- Origin of cherts (10 Marks).
2- Write on the main differences between (12.5 Marks):

a- Petromict and oligomict conglomerates (2.5 Marks).

b- Siliceous phosphorudite and calcareous phosphoarenites (2.5 Marks).

c-Biomicrudite and intrasparite (2.5 Marks).

d- Lignite and anthracite (2.5 Marks).

e- Residual and transported soils (2.5 Marks).

The second part: Sedimentary Processes (52.5 Marks)

Answer only four questions:
1- Write short notes on the following (13.1 Marks):

a- Hjulstrom effect (6.6 marks).

b- Mechanism of particle movement through a fluid (6.5 Marks).
2- Trapping and baffling of sedimentary particles by organisms (13.1 Marks).
3- Write short notes on the following (13.1 Marks):

a- Pelletization (6.5 Marks).

b- Slide or slump (6.6 Marks).
4- Dissolution of CaCo3 as a function of pH (13.1 Marks).
5. Write short notes on the following (13.1 Marks):

a- Aeolian sedimentation from suspension (6.6 Marks).

b- Mechanism of glacial transport and decomposition (6.5 Marks).

T T e ettt —f—F— S s S T o s S s S O i e S S I
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Name of examiners:
1- Prof. Dr. Hassan H. Mansour.
2- Dr. Abdalla M. El Ayyat.
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Good luck
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