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MSc ChemistrY

631 ch

Molecu la r SpectroscoPY

ANSWERTHE FOLLOWING PARTS A&B

PART A (MARKS s0)

L- How can you differentiate between the following molecules from the

lnfrared sPectra?

P-dichlorobenzene O-dichlorobenzene m-dichlorobenzene

How can you differentiate between the cis and trans- conformers of L,2-

dichloro-ethylene using the Raman and the lnfrared spectra?

Derive the nuclear magnetone of a proton in an external magnetic field'

Discuss the interaction of external magnetic field with an electron and a

proton together (H) or separately'

5- Derive the Raman Effect from classical point of view.

6- State the differences between NMR and ESR'

7- Discuss the transition moment for the vibration spectra.

8- Discuss the temperature effect on the electromagnetic waves'

9- The average wavelength emitted from the sun surface is equal to 500 nm,

calculate the temperature of the sun surface'

10-What is the importance of the depolarization ration in the Raman spectra?

** * * * * ** * *x rr* * * * * * * * ** * * * * {' * * ** * * x * * * * ** *'k * * * ** ** * * *

Prof Dr Anwar El-ShahawY
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Time: 1.5 hour
Faculty of Science

ChemistrY DePartment

Molecular Spectroscopy Exam' (C-631)

For M.Sc. Students

Assiut UniversitY SePtembet 2Ot5

{50 rma nksiAnswerthe fol lowing:

1- From the procedures used to calcutate and assess data quality,

discuss and exPlain the following:

Accuracy,Repeatability,Completeness,andDetectionlimits
(LOD,LOq). {xo marks}

2- Briefly write the different kinds of complexes and discuss the

spectrophotometric determination of the stoichiometry of

ternary comPlexes.{3S marks}

3- What are the main principle of Good Laboratory Practice (GLP) ?

i5 marks!

4- Discuss the characterization and analytical application of

the lon-Association complex for (crystal violet- cd (ll)-

Bromopyrogallolred). {5 manks}

5- Discuss the lnternal and External benefits of the Quality

Assurance, and briefly write about the Responsibilities

of the Quality Assurance Personnel' (3.CI marks)

6.Writeabriefaccountontheuseof(Fe(ll)-PV-CTAB)
ternary complex for the spectrophotometric

determination of iron in Portland cement. {10 marks}

ffiood Luek

?,u1, Do, Ahrroq,, ?*4hrro



Assiut University
Faculty of Science

Chemistry Department

September 2015
Time 1.5 hourc*- ,

Electrochemistry and Corrosion (C 6L6) Exam for M,Sc. Chemistry students

Answer the following questions: (20 marks for each)

1) Write on the possible galvanic and concentration cells'which cause corrosion..

2l Explain the factors affecting on the activation polarization.

3) Wlrat is the genera! characterization of the pitting corrosion?

4) Explain the types and the use of coatings against corrosion.

5) Exptain the use of inhibitors as a good defense against corrosion.

End

Prof. Abou-Elhagag A. Hermas
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Assiut University
Faculfy of Science

Chemistry Department

Sept.2015
Time allowed: 1:30 hours.

Organic Chemistry MSc. Examination
Chromatography

questions:

(l) Give an account on Four only of the following:

a) Ion exchange resins used in deionization of water.

b) Use of the following derivatives in chromatographyrDansyl amino acids, phenyl

urethanes.

c) Visualization of the following classes of organic compounds in T.L.C. ; pAH,

monosaccharides.

d) Difference between capillary columns and packed columns.

e) Factors affecting separation in G.L.C.

(2) Describe an H.PLC. experiment suitable for analysis of a mixture thatmay contain:

Diphenyl arnine, aniline, acetanilide and p-toluidine.

Good Lr,tck,,,
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Department of Chemistry

C-638: Special Course o6Analytical Chemistry" Final Exam

For M. Sc Student: Hanun Husssn Mohammed

L2th Sep 2015 Time allowed: 3 hours

Answer the following questions: (too n*arks)

1) Complete the following sentences:

a) :T:y:::::I:::'Jl;*:::llll:-. - ..__-;;;;;;;
stationary phase is founded.

b) Stationary phase or packing materials for HPLC columns can be based on

either ---- or

c) inorganic ceramics used are predominantly

lnorganic packing has a high rigidity and do not swell in any solvent.

d) The term "Reversed-Phase" chromatography refers to -----------

while adsorption "Normal Phase" chromatography is --

e) The normal operating back pressure of a column varies considerably and

L, Define the following terms:

a) HPLC-peak tailing

c) Column Efficiency

e) Column conditioning

b) Embedded polar grouP

technology
d) Peak asymmetry (As)

f) Equilibrating the Column

2.

3.

Write short note on the HPLC - packing specifications.

Discuss how you can test the column efficiency and calculate the column

back pressure.

Good Luck

T.xaminer: ?rof Stagwa Abo EL'1vlaafr



Assiut University

Faculty of Science

Chemistry Department

Sept. 2015.

Time: 3 hours

Examination of Physical Chemistry (Special course C- 625)

for M. Sc. Student

Answer the following questions:

l) a- Write an account on the theory of charge transfer complexes.

b- Explain briefly the various methods applied for determination of the

formation constants and molar extinction coefficients of the formed

CT complex.

c- Discuss briefly the different factors affecting the stability of the CT

complexes.

d- How can you elucidate the structure of the CT complexes ?

ll) Discuss briefly Only Two from the following:

a- lon - solvent interactions.
b- Acid - base interactions in amphiprotic media.
c- The electrostatic free energy.

Good Luck

Prof. Dr. Moher M. A. Homed



1-Assiut University

Faculty of Science

MSc Physics Sept 2015

AZ e ph{*---**Time : 3 hrs

Chemistry Department Molecular Spectroscopy Marks: 100

The hundred marks are equalb) divided between the-following questions.

l-Derive the symmetry species of vibrational normal modes of ethylene

molecule in the Infrared and Raman Spectra individually. State its point group.

2-What are the differences of the transition moment between Infrared and Raman

spectra ?

3- Derive Raman Effect from classical point of view.

4- Derive the symmetry species of bonding Eigenfunction pr and the anti-bonding

Eigenfunction pz of ethylene molecule and derive the symmetry species of the

electronic excited state.

5- Determine the following properties of the two possible conformers of 1,2-

Dichloroethylene:

a)- The symmetry point group to which they are belonged.

b)- The symmetry species of the vibrational spectra.

c)- The symmetry elements of the two conformers.

6- Calculate the reduced mass of NlaO16 molecule and its moment of inertia if its

bond length being equal to 1.151 A0. Find out the radar wave length )' required to

promote the molecule from J :0 to J: 1.(h:6.626xl0-3a Js, c: 3x 108 ms-l)

7- Discuss the planar normal coordinate analyses of H2S molecule.

8- Discuss the symmetry elements multiplication table of the C3y point group.

Good Luck

Prof Dr Anwar El-ShahawY



Chemistry Department
Faculty of $cience
Assiut University

September 2015
Time: t hour

Organic Chemistry Examination for Fostgraduate Students
(Advanced synthetic organic chemistry 643C)

Answer the {gllowing questions

1- Write on the following cross'coupling reactions, give examples.

i- Buchwald- Harwig reaction "

ii- Heck reaction .

iii- Sonogashira reaction
iv- Ullmann Reaction .

2- a- Fill- in the missing structures;

lBtrOzQ

I

OMe

What function does the base provide?

fAuOrCJ
0Me
,1-

oi ll
/--ri-" \r
t{/-'''

MeO-,,-.1,--l

,"Uoru

,-NMe
rvreorct-.(Fo* 
,no,,*A'(or"

Pd(Ph3)4
K2C03, Eenzene

5 eq.

4^on
Pd(Ph3)2C12 (3tttol%)

Cul (20mol%)
EI2NH 7 eq.

benzene rt, 20 h
quant.

What function does the Cul salt provide?



Assiut University
Faculty of Science

Chemistry Department

Date: Sept. 2015

Time allowed: Three hours.

Natural Products Exam. Of M.Sc. Students of
Organic Chemistry 644-C

Answer the following questions:

I- a) Give short notes on the stereochemistry of the following compounds: (10 Marks)

1) Riboflavin (vitamin 82)

3) Folic acid

5) Pantothenic acid (vitamin 85)

2) Adrenaline

4) Progesterone

6) Oestriol

b) Illustrate a method of preparation of 3,5,6 (10 Marks)

II- a) Starting with naphthalene show how can you use Haworth method for preparing

(10 Marks)

III- a) Write short notes on glycosides, classify it according the type of aglycone, give an

example of each. (10 Marks)

b) Write on Ruberythric acid, give one method for its synthesize. (10 Marks)

IV- Shikimates are group of natural products the majority of which are aromatic

a) ClassiS the different groups of Shikimates, give an example of each. (10 Marks)

b) Formulate one method for preparing lignans. (10 Marks)

V- Isoflavones occur naturally, but are not wide-spread as the flavones, they occur either

In the free state or as glycosides.

a) Discuss the effect of potassium hydroxide on daidzein.

b) Explain one method for preparing daidzein.

1 -methyl and 3 -methyl phenanthrene.

b) Give an example for using internal and external

polynuclear hydrocarbons.

( 10 Marks)

friedel-craft's reactions to synthesize

(10 Marks)

(10 Marks)

Examiner: Prof. Dr. Ferial M. Atta
Good lLrck,,,



Assiut University
Faculty of Science

Chemistry Department

M.Sc. Final Examination September 2015

./ Advanced Organic Synthesis
L/ c643

9t9t20ts Time: 1.5 hour

Answer the followins questions: (50 point)
1- Protection for the hydroxyl group, including 1,2- and 1,3- diols is highly essential

in organic synthesis: Give examples for protection and deprotection of these

hydroxyl organic derivatives.

2- Phenylalanine is highly important u-amino acid for protein synthesis

(cf. molecular structure)

NH,

1r '\-cu,-Jn-.oo"\_:,2
a) Point out reactive groups in this molecule.

b) Write on the protection and deprotection of these reactive groups.

c) Acyclic and cyclic acetals or ketals are the most useful protective groups for the

carbonyl group: Give exarnples for protection and deprotection.

Good Luck,,,

El* l{r. /,i.Jl ,lro $tt*t.J.l ;afuJl



Assiut University September 20L5
Faculty of Science Time 3 hrs
Chemistry Department

Adva nced Ana l.Chem. Exa m. (636-C) For M.Sc.Students

Answer the Following Questions:
1) Write on the followine: : (25 Marks)

a-i- Explain the use of cyclic voltammetry for estimating the values of E0

and n (number of electrons) for a reversible system.

ii-What is the relation between Epp and Etlz

b-Discuss the dependence of io on scan rate and concentration and of E, on

scan rate for the following electrode processes in linear

sweep and cyclic voltammetry (reduction assumed):

i- reversible

ii- irreversible

c-i-llkovic equation and its applications in chemical analysis.

ii-Calculate the limiting current that would be expected from the
reduction of 2x!0-a M Pb2* using the D.M.E. Characteristics:

m=8mg/drop, t=4sec and D=L.0LxL0-s cm s-1

2) Write brieflv on onlv Two of the followins: : (25 Marks)

a-Differe ntia I pu lse volta m metry

b- Square - wave voltammetry
c- Adsorptive stripping voltammetry

 lj*Yl 
"Pt+ 

dili Jgli
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3l Answer the followine: (25 Marks)

a- Give the theoretical bases of zero-crossing technique.
b-Fe(l I l)ca n be determ ined spectrophotometrica lly th rough its com plex

with KCNS,(FeSCN2* complex, has a motar absorptivity of 7xL03lmol-1cm-1 at
580nm ). A 2.5m1 aliquot of a solution containing 3.8ppm iron (lll)
is treated with an appropriate excess of KCNS and diluted to 50 ml.

what is the absorbance of the resulting solution in a 2.5 cm cell ?

(Atomic weight of iron = 55.84 )

c- lnfrared spectroscopy can be used as a tool for quantification of air
polluta nts. Give exa mples.

4l Answer onlv Three of the followins: : (25 Marks)

a- Write briefly on:

i- Wavelength accuracy.

ii- Spectrophotometric determination of fl uoride.

b-For environmental analysis , special methods must be used to concentrate
the materials. Explain.

c- What are the mechanisms by which a metal-complex can absorb radiation.
d- 0.1 mg of anthracene (C1aH1s,RMM=178)dissolved in 100 cm3 of dry
cyclohexane and placed in L-cm cell, gave an absorbance maximum at
256 nm with A=1.01. lf 19 of dry soil was extracted with a totat 100 cm3

of dry cyclohexane and gave an absorbance of 0.32 under the same conditions ,

what was the concentration of anthracene in the soil in mg/kg?

Good luck

Examiners : Prof.Dr. M.A.Ghandour

Prof. Dr. H. Sedaira



Assiut Univeisty

Faculty of Science

Chemistry Department 20ts

Electrochemistry Examination for M.Sc.Students

Answer the following Questions

r) (a) Discuss the reduction to the metallic state of a complex ion of a metal

that is soluble in Mercury.

(b) Discuss thermodynamic interpretation of the half wave potential of simple

metal ions.

2) (a) Discuss the reduction and oxidation of metal ions from one oxidation state

to another at the dropping Mercury electrode.

(b) Discuss the theory of pulse and differential pulse polarography.



Chcmistry Dcpartnrcnt
Masterdcgrcecxamry*.Iil,Tll,I.]s{ahraI<Ilrl.alrilrrIlltsstlilt,

Assiut Univcrsit.v' fm .,-,i1, 
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Facutty of Scienc- I.L+lll &_ l-i,r.,*, ur r* trou r"s
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Answcr thc follorving qucstions:

t. lYrllsi!:
A' writc on thc chemicar cornp,sirirrr .r'rrarcs,
Il. Chcmical composition of datcs scrcd"^.
C. Nutritional value of clatc.
D. Sugar content of dates.
E. Fatty acitls composition of datcs.

2. 
dgg1q.il. Datc syrup.

b. Production of'high-fructosc sJ,nrp (l l F-S).
c. Ilioactivc compouncls and lrigh signiflcancc.
d. Ilthanol protluction.

(iootl luclr

Prof. Dr. Adet Mohamed l(umo! lil_Dr:rut

"/d\JN
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r- Writc on Five only of the following (50 marks; 10 marks each)

1- Hyaluronic acid

2- Biological significance of PLIFAs

3- Cytol<ines

4- Gene regulatory protein

5- Bonds responsible for protein structure

6- Folic acid

II- Ily labeled diagram show the route of absorption, distribution, and

excretion of potentially toxic substances (I5 marks)

III- Discuss the following (35 marks)

1- Nomenclature and classification of enzymes. (15 marks)

2- Metabolic activation of amino acids. (10 rnarks)

3- Biochemical rnarkers of eukaryotic cell organelles. (10 marks)

Good Luck!

Dr. Hossam El-Din M Ontar, Prof. of Physiology

Pre- Master Exam
Marlis: 100
Time: 3 Hours
Date: 51912015

in Biochmistry ( 651C)

Ft:{
r&;srrCu



2Assiut University MSc Physics Sept 2015

Faculty of Science ' 639 ph Time 3 hrs

chemistry Department Special course Marks 100

The hundred marks divided equallv between the followinq questions:

t- Derive the vibrational thermal energy of diatomic molecule using

vibrational partition function.

2- Derive the rotational partition function of diatomic molecules hence the

characteristic rotational tem perature.

3- Calculate the collision density of O2 molecules under pressure Lbar at27 oC

, calculate its viscosity and its thermal conductivity if you are informed that

C, = 1R for ideal gas. (R= 8.31 J mol-1, o= 0.36i- rrr1 , N= 6'023x1023mo1 
1)

2

4- Derive the concentration of the reactants activated complex at the top of

the energy barrier along the reaction coordinate'

5- Using simple collision theory for the reaction between one mole of Hz (e)

and one mole of Oz{e) to produce two moles of Hl1g1, derive the rate

constant of the reaction and the frequency factor.

G- Derive the maximum concentration of the intermediate substance of the

following consecutive reaction: A-+ B --+C

7- Derive the rate constant of the successive reaction between one mole of Hz

and one mole of Brz. The reaction was initiated by uv photon.

8- A) Derive the relative mean velocity of two different molecules.

B) Calculate the relative mean velocity of Hz (e) and Oz (s) molecules at 270C

and Pressure 2 bars' (H= 1, O= 16)

Good Luck

Pro Dr Anwar El-ShahawY
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3Assiut University

Faculty of Science

Chemistry Department

MSc Chemistry

639 ch

Special Course

Sept 2015

Itme J nrs

Marks 100

ANSWER THE FOLLOWING PARTS A&B.

PART A (Moleculor Spectroscopil MARKS 50

L- Derive the symmetry species of the bonding Eigenfunction l.pland the anti-

bonding r.p2 of ethylene and derive the symmetry species of the electronic

excited state of the same molecule.

Z- A- Calculate the reduced mass and moment of inertia of HCl3s molecule of bond

length being equal 1.283 Ao.

B- Calculate the frequency in cm-1in the microwave spectrum between the

energy levelsJ = 0andJ = 1. (h = 6.626x10-3aJs, c= 3xL08 ms-1)

C- Calculate the separation in cm-l between the energy levels J=l- and ) = 2for

C12O15 molecule of bond length being equal 1'131A0'

3- Discuss the electric quadripole moment for anisotropic and isotropic molecules.

4- Give short note about the experimental technique of the nuclear quadripole

resonance and the contribution of the s-electron and p,d-electrons in the EFG'

5- Forthe cl1g1, the first excited state of g=2 is 875 cm-1 higherthan the ground state

Of g=4 at temperature 270C, what is the ratio between the number of atoms in

the excited state with respect to the number of atoms in the ground state'

( k= 1.38x10-23 JK')

t * * * * r( * * r( * * * * * * * * * * * * * * * X * * * * * *('( i( * *( *( * *'k'tr *'l' *r,l( t( * * * X

Prof Dr Anwar El-ShahawY



Assiut University
Faculty of Science
Chemistry Department

Time: 3 Hours

Final Examination For M.Sc. Student (special course) in Free
Radicals Reactions (65a C)

Answer the n'oilowing Questions

1. Write by details in the followine:

a) Spin trapping technique and disproptionation process.

b) Suggest the suitable mechanism in the neat thermolysis of
benzophenone hydrazone at250oC and lor isoquinoline as trapping
agent.

c) Explain the photocata)yzed rearrangement of addition hydrogen
bromide to trichloropropene.

d) Flash photolysis and ESR technique.
e) Discuss the using of Fenton's reagent as catalyst on tertiary

butanol.

2. Explain bv details the followins:

a) 'l'he fate of the following radicals:
p-Tolyl, Phenylsulfonyl, Phenylthiyl, Desy1, Phenoxymethyl.

b) The persistent of oxygen radicals and give an example.
c) Suggest the suitable mechanism in the thermolysis of neat N-p-

tolylbenzarnidoxime at 25OoC andior tetralin as solvent.
d) Synthesis of N-bromosuccinimide through bromination of

cyclohexane.
e) The reaction of HCI on propylene at 400"C.

Good Luck

thtb..:*J\.rtr e
.L ,lU\.r.s .:.1



Chemistry Department
Faculty of Science
Assiut University

Sept 2015
Time: 3h

Final examination of advanced inorganic chemistry for master degree students(C-615)

Answer the following questions

Section I (5.0 Marks)

l.a)Which of the following has a 4-fold rotation axis of symmetry arid which has a 2-foldaxis?.
Hexagonal system, rhombohedral system, tetragonalsystem, [Co(HzO)012*,ptclo12-(square
planar), [CoCla]2- (tetrahedral).

b) Define each of the following
Space lattice-unit cell-polymorphous metals-tetrahedral and octahedral sites in close packed
laffices.

2.a) Prove that 74o/o of the space in face-centered cubic structure is actually occupied by the
atoms using the Pythagoras Theorem.

b) Write a comparison between metallic and covalent crystalline solids taking into account
the structural units, type of bonding and conductivity. Give two examples ior each.

Section II (50 Marks) :

3.a) "n-n Stacking iq a type of non-covalent bonding occurring in some supramolecular
compounds". Suggest a mechanism to indicate its operation in these compounds.

b) Write on two methods for the preparation of the carborane derivatives B1eH16C2RR'.
c) !' Reaction of 2-formylphenoxyacetate and 3-aminobenzamidinium produces an interesting

self replicated compound". Give the different steps leading to formaiior, of this compound.

4. a)Draw the hydrogen bonded structure arising from mixing melamine and cyanuric
acid.
b) Give a reaction producing the ion BeC2H112- from BeC2Hrz- ion . Show the symmetrical

structur.e of the complex (BeH11)2M'-.

Good Luck
t.

ilxarninars: Prof. Dr. Aref A. M. Aly
Prof. Dr. Said A. Ibrahim
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Tirne: 3 Hours
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{ien eti cs f} ep nrhrient

Examiuer : Prcf " Dr. Fath-v saleh

ANSWER THE FOLLOWING OUESTIONS :

The first question : ( 18 Marks - 3 Mks for each )

Give reasons for each following statement:

a . Using of Taq- polymerase in PCR technique.

b . Sterilization by UV-light must be conducted in a dark room.

c . Areas of DNA that are rich in guanine and cytosine need high energy

separate from each other.
d . Studying of the microorganisms in genetics .

e Formation of Okazaki fragments .

f . Genetic code is triple ( each one has three bases) .

The second question : ( 24 Marks- 3 Mks for each )

Briefly, what is the difference between each two terms of the following ?? :

a. B- galactosidase

b . Spontaneous mutation

c . Primary mRNA
d . Positive selection

e. DNA- polymerase
^-+t. t -strarn

g . Transduction

h . trp* leu* his- str'

&, Permease

& Induced mutation
&. Mature mRNA
& Negative selection

& RNA- polymerase

&, Hfr - strain

& Transition

& Arg*, Ade -, Met*, Pen'

The third question : ( 18 Marks )

b . A gene contains 141 codons. How many nucleotides are present in the

gene's coding sequence? How many amino acids are expected to be

present in the polypeptide encoded by this gene? ( 12 Mks)

c . If the A-T content of a double stranded DNA molecule is 28 o/o,what are

the percentages of all four bases (A, C, G, T)? ( 6 Mks)



The fourth question :

Re-write after filling the first following table with helping of the 2nd one : ( 15 Mks )

{: {:l G A {: T
DNA cl*uble helk

{j t:} T ,1

r {l G fT i!. nrRNA trau**t'ibed

Li u C A f,j Apprrmpria te tT..l-IA tnti* r> r{*u

Tq:
Arniuo aciel*
furc*rporated irrt* protefut

AUU: lie fiCA: Ala

LI-L7fi: Trp UCL| : SEf

CLI.{: Leu flCA: Frs

AC,U: Thr GGLI: Gly

CGLI:Af,g

t",LU: His

The fifth question : ( 25 Mks)

A cloned fragment of DNA was sequenced by using the dideoxy method. A
part of the autoradiogram of the sequencing gel is represented here.

ddA ddc ddr ddc:

a.Deduce the nucleotide sequence of the DNA nucleotide chain synthesized from the

primer - and Determine the polarity of the ends ?? ( 10 Mks)
b.Deduce the nucleotide sequence of the DNA nucleotide chain used as the template

strand - and Determine the polarity of the ends ?? ( 10 Mks)
c.Write out the nucleotide sequence of the DNA double helix and their polarities .

( s Mks)

70ilh nn+ Itul. ufiilnpt
?"a1.D2.7ff*
gfri\w '



Assiut University
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Time allowed: 3 hours.

Examination of Biochemistry (651 Chem.) for students

Preparing for M.Sc. degree in chemistry

Answer the following Three questions:

Q.1. Draw the biochemical reactions involved in the transformation of glucose into

Iactic acid in humans giving the names of enrymes and coenzymes used.

Q.2. Write on uronic acid pathway and its biochemical importance.

Q.3.a) Show by chemical formulae how is acefyl coenzyme A is transformed into

mevalonic acid.

b) Write on transamination enzymes and their clinical importance,

Good Luck,,,
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