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Answer the following questions:

1) Answer Onlv Five from the following:
a) Discuss the temperature dependence of entropy.

( 33 Marks)

b) The density of ice at OoC is 0.9g cm-3 and has entropy of 38 cal mol'1 deg-'. The density

of liquid water at this temperature is 1 g cm-3 and has entropy of 60 cal mol-1 deg-'.

Given the date, calculate AS, AH and AE for the conversion of 36 gm of ice to liquid

water at the normal melting point. (M.wt. of HzO=18 g mole-1)

c) Calculate the enthalpy change when 540 g of water freezes at constant pressure and a

temperature of -30'C. At 0'C, AH is -L435 cal mole-l, and Co is 18 and 8.8 cal mol-1 deg-'

for water and ice , respectively.
d) Given , for acetic acid that AE1,r=2690 cal mol-1at its melting point 17'C and

AH,ro-6000 cal mol-1at its boiling point LzO"C. Calculate the change in entropy that
takes place when 120 gm of solid acetic acid is melted at its melting point and

vaporized at its boiling point, all under constant pressure taken as 1 atm. Assume that
molar heat capacity of acetic acid is 27.6 cal deg-' mol-l.(M.wt of acetic acid=609/mole)

e) Derive an expression for the efficiency of Carnot's engine working between two
temperature Tr and Tz.

f) Prove that under adiabatic conditions for the expansion of an ideal gas: PVY = constant

2)Answer Onlv Two from the following:

a) Discuss the kinetics for the following:
l)First order reaction.
ll)Opposing reaction.
I ll )Consecutive reaction.
b) Derive the relation between reaction rate and temperature.
c)Discuss the half-life method for determination of reaction order'

(17Marks)

Examiners: Prof. Dr. R.M Gabr and Prof. Dr A. El-Awad



Assiut University 28th August2023
Facultv of Science Time: 3 h

Department of Chemistry Summer Semester

Physical Chemistry II Examination (C-232) For 2"d Level S

The exam in 4 Qase$

Answer ALL the following questions: (50 Marks)

Ql: Shade (T) for True or (F) for False statements. (25 Marks; I Murk each)

1. Eutectic rnixture increases the strength of alloy"

2. Sulphur phase diagram at rnetastahle condition is identical to that of water at normal

conditior,

3. The sotubility of KI increases with an increasing temperature.

4. There are two solid phas es {Zn and MgZn2) in equilibrium with liquid melt at eutectic

point E (345 oC) in Zn-Mg phase diagram system.

5. The dorne shaped areas represent the regions of two phases. The system therefore is

bivariant.

6, The transition temperature is below the hypothetical congruent melting point.

7, A solution of KI is in equilibrium with solid phase along curves AC and BC, in Kl-water

phase diagram system.

8. At metastable peritectic point H Q4.2 oC) in NazSoa-waler phase diagram systern, the

heptahydrate NazSO*7IIzA decornposes into anhydrous monoclinic form. 
"

9. NazSorNaCl-wuter phase diagram system at 25 oC has only one isothermal invariant

triple point.

10. According to ltrardy-Schulze Law, the higher the valency of the active ion, the greater is

its precipitating action,

1I" The number of milligrams of protective colloitl which prevents the coagulation of

100 c.c. of a given gold sol is known as gold number.

l1.The standard calomel electrode is used as primary reference electrode for the

measurement of the single electrode potential'

13. The precipitating action of the cations Na* , Mg* , Al** on AszSr sol has been found to

be in the order: AI3* > Mg*'* > Na*.

14.It has been found that hydrophilic sols are less stable than hydrophobic sols towards

coagulation.

15. The concentration of iVI2+ in the following cell (Co I Coz+ (O.LM) ll Niz+ 6ru) | rui) is

5.5 x LO-3M (Ecey= A.69V; Eyp*,,ti = -0.25V andEior*1co=- 0.28 y).



t6. The following reaction is spontaneous:

zAt{s) + Sznl[q - zAl?lq] + szn(s); (fsp+1et= -1. Gz6v,Ernz+1zn: -0.76v)
17. The technique of separating colloidal particles from the solvent and soluble solutes

presents in the colloidal solution using specially constructed filters that are permeable
to all substances save the colloittal particles is known as ultrafiltration.

18. Adsorption of certain ions from solution results in the charges on colloidal particles.

19. Multimolecular cotrloids include starch, portions, and gelatin.

20. The process of breaking up of colloidal solution resulting in the precipitation of the
particles of a dispersecl phase is known as stabilization.

21. Alkaline fuel cells are powered by pure hydrogen and employ an alkaline electrolyte
such as KOII in Hz0.

22' When a powerful light hearn is focused on a colloidal solution, the path of the beam is
illuminated by bluish light and becomes apparent when viewed from the side.

23. Emulsion is a fype of solidJiquid dispersion consisting of tiny drops of one liquid
spread in another.

24. Electrons are supplied to the electrolytic cells from an external battery.

25. Cataphoresis is the movement of the dispersion medium caused by an electrical field.

Q2: Shude the coirect answer A, B, C or D.

26. Curve CF in sulphur system is known as .............
A) Fusion curve of S,r
C) Both A and B

(25 Mark; I ltlark each)

B) Melting curve 6f Snr

D) None of these
27. Which of the following points are invariant as two phases can co-exist in equilibrium?

A) Melting B) Cryohydric C) Transition D) All of these
28. The process in which ,4g content in argentiferrous lead is raised, is called

process.

A) Gihbs B) Pattinson's D) None of these

D) None of these

C) Roozeboom's

C) Freezing

29. The term eutectic means easy............
A) Transition B) Cooling

30. The maximum number of degree of freedom for a three component system is ......,......
A) Two B) Three C) Four D) None of these

the trvo solid phases31. At cryohydric point D in FeClj-water phase diagram system,
co-exist in equilibrium with solution are .............
A) Fe2Cl6,5H2O and FezCla4IIzO
C) FezCla.lzH2o and Fe2Cl6.7HzO

B) Fe2Cl6,7IIzO and FezClaSH2O
D) Fe2Cl6.4H2O and FezCla

32. Liquidus curve corresponds to the beginning of ............ on cooling the system,
A) Freezing B) Melting C) Both A and B D) None of these



33, Which of the following systems form one pair of partially miscible liquid?
A) Aceto ne-p he no l-w ater
C) S uccinic nitrile-ethanol-w ater

B) Aniline-p heno l-w ater
D) All of these

34. In some types of cells, the chemical reaction can be reversed by applying an external
current, which type of cell can this occur in?
A.) Reehargeable batteries B) Alkaline batteries
C) Fuel cells D) All of the previous

35. What is the rnolar mass nf a substanee that plates 5 g of itself in L0 minutes with a

current of I0 A and requires 2 electrons per mole of that substance?

A.) 80.4 g/mol B) 321.6 g/mol C) 32.2 g/mol D) 160.8 g/mol

36. Which of the following properties of colloids doesn't depend on the charge on articles?
(A) Coagulation (B) Electro-osmosis (C) Electrophoresis (D) Tyndall effect

37. The dianreter of particles in colloidal system is
(A) 104 rn to 10'6 m (B) 10-10 m to IOa m (C) 10-12 m to l0-e m (D) 10-'m to 10's m

38. A gel is a colloidal system in which a ..........".. is dispersed in a medium.
A) solid, gas B) liquid , solid C) Iiquid,liquid D) Iiquid, gas

39" The balanced chemical equation for the following reaction:

Mnof,1.on1 + C l(aq1 - tr{n2dq1 + C lz@)

A) 6MnO41o4 * ZCl(oq) + ToWt*,t) ) 6Wn?:s) + Ctz@) + LaFzo(s1* 7O2@1

B\ Mn?nloql * 6Cl1oil + gfl[aqr - Mnlle) + 2. 5Cl2@1+ hHzO@) + HCI@)

c) LMnor1aq1* LOCI(oq) * ,.6rtaq) -+ LMnliq) + 5Ct20) + 8H2O@)

D) MnArqaq.s * ,0Clr.,ql + BHt r> - Mntlq) + SClz@) + LH|A@) * 5e-
40. The pH of electrolyte of a hydrogen electrode with potential *0, 5 V is ........., ".

A) -4.24 B) -8.48 c) +8.48 " D) ++.24

4I. Consider the following: Sn + NO3 -+ SnZ+ * NO; the balanced reaction is:

.A) Sn + lVOt -+ Sn2+ + NO + Oz + 2e-
B) Sn + NOt + 2H+ + Snz+ + NO + TOH-
C) aSn+ LNoi + Bfl+ a ?Sna+ + zNo * 4II2o + 2e-
D) 3Sn + zNO; + 8II+ .., 3Sn2+ + LNO + +Hzo

42,|t you have 375 mL of a 0.35 M solution of Crflql, how long would it take to reduce

the Cr3+ to Cr using a 0.67 A current? (Cr = 52 g/mol)?

A) 15.75 hour B) 5.25 hour C) 10.5 hour D) 3.94 hour
43. What species must chrome metal be oxidizbd to if the cell potential for one of its redox

reactions is 0.744 V and the free energy of the reaction is -215.35 kJ/mole?
A) Cr+ B) Cr2+ C) C.t 6+ D) Cr3+

44. Which of the following preparation method does not belong to the condensation

methods of colloids preparation?
A) Reduction method (B) Ionic equilibrium method (C) Hydrolysis method
(D) Peptization method



q
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45. Fog is an example of which Epe of colloidal system?

A) Solid in liquid B) Gas in gas C) Liquid in gas D) None of these

46. The term used to determine the protecting power of a lyophilic colloid is.........
(A) Oxidation number (B) Coagulation value (C) Gold number (D) Iodine value

47. Which of the following is an associated colloid?
(A) Soap (B) Sol of gold (C) Proteins (D) Starch

48. Which of the following expressions correctly shows the calculation of AGo in kJ/mol for
a Voltaic cell with the half reactions shown below?

Ag*(aq)*e- + Ag(s),E = *0.BOV Znz+(cq)+ 2e- +Zn(s),E": -0.76V
A) 2.69 x 10-4 B) -Z32.ZL C) -301.03 D) 3.86

49. When a high number of atoms or smaller molecules of a substance collect together, they

form species with colloidal sizes of nm known as multimolecular colloids.

4 5A-100 B) 1-1000 C) 200-500 D) Nonofthese
50. ..... of colloidal solution refers to the process of lowering the amount of

contaminants to a required minimum.
A) Purification B) Coagulation C) Stabilization D) None of these

Good Luck

Prof, Maher M. A. Hamed and Dr. Mohamed Nady Abd El-Harneed
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Question L: Give reasons for THREE Only from the followine: (15 Marks)

1. Nickel(Il) prefer to exhibit the square planar geometry in its compounds.

2. Titanium occurs naturally in oxide ores, but copper occurs in sulfide ores.

3. Silver chloride is white, but silver iodide is yellow.

4. Across the 3d elements, the change in atomic size from chromium to iron is
practically insignifi cant.

Question 2: Answer SEVEN Only from the followins: (35 Marks)
1. Explain valence bond description for the bonding in the complex [Mn(CN)6]3-.

Tell what type of ligand is in this complex and calculate the complex magnetic

moment.

2. Explain the meaning of alloys and the composition of white gold, brass and

bronze.

3. What is meant by the metallic bond? Explain the relationship between this bond

strength and the melting temperature of 3d-elements.

4. What is EDTA? What are its structure and denticity? Explain w"hy EDTA is an

important food additive.

5. Show detailed procedures to balance the following equation.

sroS- + cr2ol- s+oZ- + cr3+ (H*)
6. Name the coordination compounds [Cr(NH3)3(H2O)3]C13,

[Co(NHzCH2CH2CH2NH2)3 ] C 13 and [Ag(NH3)z] [Ag(CN)z].
7. Write the formula for the coordination compounds ammonium

tetrahydroxozincate, diamminechloronitritoplatinum(Il) and potassium

trioxalatoaluminate(III).

8. Predict the oxidation state range for chromium.

Good Luck

Examiner: Ahmed B.M. Ibrahim

Associate professor of Inorganic Chemistry, Assiut University



Assiut University
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Chemistry Department' Final Examination of Physical Chemistry III
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Time allowed: 3 hours
Summer Semester

(C-332) for Third Level Students

Section I- Ouantum Chemistrv Section:

Answer Onlv One from the following question:

(17 Marks)

l- A) Drive Schriidinger equation from the simple harmonic motion of a microscopic

particle revolving around center in a circle with a radius r using ideal gas equation

and de Broglie relation.

B) If the wavefunction V = A sin kx + B cos kr, where A, B and k are constants, is

a solution for the Schriidinger equation for a microscopic particle moving into a one

dimensional box between x = 0 and x = a. Confirm that the energy is quantized

and equals to

nzhzE_
8ma2

Answer the following two questions:

2- Using de Broglie relation, confirm that the energy for a rotating microscopic particle in a

circle is quantized and equals to E =+where m is a quantum number.

3- ii) Calculate the wavelength for each of the following;

1- Tennis ball has weight 65.0 g moving with velocify 45.0 ,ns-'.

2- Electron with kinetic energy 205 eV.

What do you deduce from solution of this problem?

Section II- Molecular Soectroscoov Section:

Answer Onlv Five of the following questions:

(17 Marks)

L- 3eK has spin, l=312 and nuclear g-factor 0.2606.

a) Draw a diagram to show all possible orientations of magnetic momentum of 3eK

nucleus in magnetic field.

b) Calculate the transition frequency from one of these orientations to an adjacent one in

a field of 0.1 T (pr,{ = 5.0504 x 10-27 JT'l and h= 6.626 x 10-34 Js).

Turn Over +



2- Explain, how the electron charge cloud around an atom or molecule is distorted, when

UV-Vis light is absorbed or emitted by the atom or molecule.

3- The ESR frequency for a free electron is 9000 MHz. Calculate the magnetic field at

which the ESR spectrometer is working, (Bohr magneton F = 9.273 x 10-24 JT-I, g value

= 2),

4- Write the rule of mutual exclusion, and show when ZnClz in alcoholic solution will be

infrared active and Raman active.

5- The absorption of 5.4 x 10'4 M solution of Fe3* at 530 nm was 0.540 when measured in a

cell with I cm path length. Calculate molar absorption coefficient.

6 - The equilibrium frequency of 12C16O corresponds to 2143 c--1. Cal.ulate the frequency

of l3cl6o using integer mass numbers.

(16 Marks)

Answer Onlv Five of the following questions:

I - Calculate the probability density for u* of Oz molecules at 300 K at 600 ms*I.

2 - For molecular oxygen at25'C, calculate the collision density Z11at a pressure of 1

bar. The collision diameter of oxygen is 0.361 nm.

3- Drive the probability density equation (f(e)de) and plot F(e) for the molecular

translational energy of an ideal gas molecular at 300 K versus the energy (e).

4- Calculate the viscosity of molecular oxygen *273.2 K and I bar. The molecular

diameter is 0.36 nm. (where, the mass weight of Oz = 32),

5- Draw the Maxwell-Boltzmann distribution curve of molecular speeds at two

temperatures (300 and 1200 K) and mention the important features of the distribution'

curve.

6- Calculate the most probably speed, the mean speed and the root-mean-square speed for

hydrogen molecules at 0 oC.

(Constantszh=6.626 x 10-34 Js, m. = 9.11 x 10-31 kg, e = 1,602 x 10-teC)

(R = 0.082 L atm K-l mol-I,8.314 J K-l mol-r, 1.987 cal K-l mol-l, Avogadro's

6,022 x 1023, h=6.626 x 10-34 Jr-r, K= 1.381 x 10-23 JK-r, speed of light 3.0 x

number =

1o1o cm s-1, ).

With Our Best Wishes

Examiners:- 1- Prof. Dr. AbdelRahman A. Dahy 2-Dr. Mostafa Farrag



Assiut University
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Final Examination for 3'd (lndustrial Program )
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lndustrial Polymer Chemistry

)ate: August, 2023 Time: 2 hours

(50 points)

What is a peptide linkage? lllustrate your answer with 2-amino-ethanoic acid ?
How does urea-methanal differ from nylon, Kevlar and Dacron, even though all of them are
condensation polymers?

3) Explain the term "vulcanization of rubber". What are the differences between natural rubber
and vulcanized rubber?

Why is the structure of DNA called a double helix? Name its component structure?
Why would a hole appear when a dilute alkali is spilt on a fabric made of Kevlar, discuss by
mechanism equations ?

Compare between Thermosets and Thermoplastics Materials, showing examples of
thermoplastics?

What are the three main types of degradable plastics? Why are they degradable?
Write short note about the Bakelite, its properties, and uses?

What are the two types of polyethene? What is the structural difference between them?

Good Luck

Examiner:

Prof. Dr. Kamal lAly

1)

2)

4)

5)

7)

8)

e)

6)



Assiut Universify

Chemistry Department lFaculty of science
Final exam in the Biochemistry and Natural Products (312C)

Date: August 2023

Time allowed: 3 hours
for 3'd year Chemistry students

ffi)bul;sb

Answer the following questions: ............. .(50 marks)
Part I (Biochemistrv)

Question No. 1: What is you conclude from the following statement: .......................(10 marks).
1. Mannose and Glucosg gave the same product in the oz zone reaction.
2. Reduction of Glucose with III gave n-hexane as a product.
3. Reduction of Glucose with NaBH4 gave sorbitol which is a primary alcohol.
4. Reaction of glucose with mild oxidizing agent to give mono carboxylic aid.
5. Acylation of glucose with excess acetic anhydride produce glucose penta acetate.
6. Oxidative cleavage reaction of glucose with I{IOI gave 5 formic acid and I formaldehyde

molecules.
7. Maltose can be found in two anomers.
8. Sucrose doesn't oxidized by Fehling or Bendict's reagents.
9. Glucose has L6 stereo isomers.
10. The OH group attached with highest chiral carbon in any sugar directed to left.

Question No.2: Choose the correct answer.........................................(10 marks).
1. Which reagents could be used to convert mannose to mannitol?

a NaBIIa /H.zO b) Tollen's solution c) Benedict's solution
2. Which of the following sugars can't be existing in two anomers:

d) Ni / Ir2

a. Maltose b. Celluobiose c. Lactose d. Sucrose
3. Which of the following sugars presented in the germinated seeds:

a. Galactose b. Mannose c. Lactulose d. Maltose
4. Which of the following sugars presented in milk:

a. Galactose b. Mannose c. Lactulose d. Lactose
5. Which of the following sugargpresented as stored sugar in mussels and liver.

t, Hyaluronic acid b. Starch c. Glycogen d. Lactose
6. Celluobiose: a. considered as oligosaccharide, b. it can be found in two anomers.

c. Can be hydrolyzed with !-glycosidase enzyme
7. Amylase is: a. enzyme used in hydrolysis of starch. b. is a part of starch

c.Isadisaccharide d. Is an oligosaccharide
8. NaBH+ converting fructose into: a. Glucose b. Sorbitol c. Manitol d. mixture of b and c.
9. Which of the following disaccharides non reducing sugar: a. Trehalose, b. Maltose c. Cellobiose
10. Which reagents could be used to convert glucose to glucaric acid?

a. Bromine water b. Tollen's solution c. nitric acid
Ouestion No. 3: Put ({) in the front of correct statement and OO in the front of wroqg one:(S marks)

1. All disaccharides are reduced Tollen's reagent.
2. Oxidation of glucose using AgzO gave the dicarboxylic acid (glucaric acid)
3. Fructose containing four chiral centers
4. Tollens' reagent is very useful for distinguishing aldoses from ketoses.
5. The o and p-isomers are called anomers.
6. In isomaltose the linkage befween anomeric carbon atoms is 1,4.
7. Lactose consists of.molecule glucose and molecule galactose
8. The Ruff procedure lengthens an aldose chain and gives a single product
9, The Kiliani-Fischer procedure shortens an aldose chain and gives a single product
10. The glycosidic bond can be formed befween any hydroxyl group on the component

monosaccharide.

(4iJi -8t )
Page I of2
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Part ll (Natural Products)

Answer the foltowinq questions :-

1) a) Starting with cholesterol how can you prepare SB-cholanic acid and progesterone?

b) Differentiate between q-Farnesene and B- Farnesene ?

2) a) Starting from Acetone how can you prepare the Citral ?

b) Describe by chemical reactions, How can you convert Camphor to Bornane?

3) Discuss by chemical equations the synthesis of the following:

i) Adrenalin ii) Nicotine

4) a) Discuss by equation the Diel's Alder reaction of Myrcene?

b) Proof the function group in o-Terpinol ?

5) a) Mention the different types of alkaloids ?

b) Explain by equation the elucidation of ring system and function group in

Cholesterol ?

Good Luck
Prof, Dr. A. M Kumal & Prof. Dr. Kamal L Aly

Page 2 of2



Assiut University
Faculty of Science
Chemistry Department

Sep.2A23
Time : 2 hours

Write the name of all comoounds.

l\ A- What miningbtt ( give examples):- (6 onlD-- ( ! Marks):

1- Hydrazone 2-Pry. (l') alchol 3- euinone. 4- Amide / Emide
5- DMF 6- Elecrophilic addition / Elecrophilic Sub. 7- DMSO

,B- compound (A) its molecular formula (CoHs ). Draw the All structural
isomers of this compound.

2)4
2- Carrizzaro's reaction.
4- Nuclophilic Sub. reaction (SN').

-B- write one method to prepare the following compounds (T@lD:
Saccharin. * Formic anhydride * Iodoform * gerrzarilide

3) A- How do you convert: (T&e og!y)----------- - e Marks)
l- Acetaldhyde --+ Sec.( 2") alchol by Grinuard reagent.

1- Re- arrangement reaction.
3- Fridel - Crafts acylation.

2- Methanol --) Formic acid.

4- Acetylene -+ Di- vinyl acetylene.

B-Write on Three onlv:
1- Toutomerism
3- Gabrile reaction.

3- Aniline --+ Phenol.

2-Ald-ol Condencation
4- Resonance.

{' {< * * * * ir * {< * * * * * * * {< * * * * >k {< 4ili }rji * * * * * * :fi * * * {< * * * *< * * r< * * * * {<



wi.'

q- @Iy)---------- (2QMarks)

l)- CH:-C = CH + NaNHz -+ a + CH3CH2I -+ b + c
2)- Z-Methyl propene 1 O: -+ a + I{2O --+ b * c
3)-Aceticacid+PCls--+ a +b *c
4)- Benzen + 3. Ct2 / light(hu, o; -+ a
5)-Aniline+ HNO2(NaNO2/HC|) -> a + I{2O (A)* b + c +d

B

1)Cl-CH2-COOH DCruCH2_C-C_C6H5

H,

O

+
2,6 dichloro-cyclohexanone * Acet;ilide * G4,1-B.rtyl ,ffi

Ammonium salcylate* g- Xylene* 2,5-dihydro furane* 
' 

Ethilo;alate

the lowi

**********i*in***n

Good Luk e
Prof, Dr Osama Shehata Moustafa

Sep 2023

3) CLr-CO-CO -CI{3 4) CIt2: C (OH) - C (Cl) : g

s) (cHz-cu-cl), 6) O 7)

,l rl .@rro,



Assiut University
Faculty of Science

Ghemistry Department

Final Examination in Petroleum & Petrochemicals (451C) for the 4th Level
(Summer Term)

Date: August, 2023 Time: 2 hours.

Answer the followinq questions:

Question 1.

a) Explain the Doctor's sweetening process ?
b) Discuss the lsomerization mechanism (n-Alkanes into isoparaffins).
c) Write short notes on :-Non- Hydrocarbons in crude Petroleum.

Question 2.

a) What you mean by Octane number & Oxygenate additives.
b) Explain the Propane deasphalting.
c) Discuss the Catalytic hydrodesulfurization process.

Question 3.

a) Discuss the effect of sulfur compounds upon the Gasoline Product?
b) Describe the Solvent Extraction methods for Sulphur reaction. 

"

c) Explain the Carbide Theory for origin of the Petroleum and its defects.

Question 4 ( Answer Two onlv):

a) Discuss the following terms:

(50 Mark)

Aniline Point Additives Freezing Point of Aviation Fuels
b) Describe in details the thermal conversion processes (Visbreaking & Delayed

coking) ?
c) Starting from the following building blocks , discuss what are the petrochemicals

can be produced from it :

a) Methane
b) Propene.
c) Butadiene

Good Luck
. Examiner

Prof. Dr. Kamal lbrahim AIy
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Assiut University
Faculty of Science
Chemistry Department

Summer Semester Examination for Biological Students
Subject: Analytical Chemistry (C- a60)

...i*,tii$..
i ry:,li.',
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:lcnii;

June: 2023
Time: 2 hours

Answer Four onlv from the following questions: .. .... (50 Marks)

Q1) Answer the followine: ............. (12.5 Marks)

a) Write on the following:
i. Polargraphic cell. ii. Mohr method iii. Half wave potential and factors affected on it.

b) Give the reason for the following:
The equivalent weight for KMnOI in basic medium is 1/3 its molecular weight while the

equivalent weight for tr(zCrzOT in acidic medium is 1/6 its molecular weight
ii. Mohr method is not applicable in basic solution.

Q2) Answer the following: ........... . (12,5 Marks)

a) If you are provided with 0.LM CH3COOH (10 ml) and titrated with 0.1M NaOH.
calculate the pH value: (ku=5 x 10-t)
i. at the beginning of the titration, ii. Addition of 5 ml of NaOH.. iii. at the end point.

b) Define the Ilkovic equation. Calculate the diffusion current (i6) for the reduction of 2x10-sM
Pb '*, which has diffusion coefficient (D) = 0.25x10-5c*-2 sec. m =l5mg/sec. and t = 4 sec/drop.
ii. Molar conductivify and equivalent conductivity.

Q3) Answer the followine: ............. (12.5 Marks)

a) Write on the following:
i. Two methods for the determination of equivalent point in potentiometric titration.
ii. Methyl orangeis suitable for titration of NHaOH solution with HCI solution.

b) Show how you can use polarographic technique in qualitative and quantitative analysis..

Qr) Answer the followins: ............. (12.5 Marks)

a) During the titration of 25 ml0f NaCl (0.1N) using AgNO3 (0.1N), Calculate the pCl
i. before the titration.
iii. at the end point.

Ksp (AgCl) = 10-ro

b) Write on the following :

i. Buffer solutions. ii. Nernst equation

Q5) Answer the followine: .............. (12.5 Marks)

a) Define the following :

i. Acid-base indicators. ii. Oxidizing agent and reducing agent iii. Glass electrode

b) Explain the Volhard method for the titration of chloride ions. This method must he used
in acid solution. Why?

Examiner: Dr. GamalAbdel Wahab Ahmed

ii. Addition of 10 ml of AgNO3.
iv. Addition of 30 ml of AgNO3.
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Section (I) Surface chemistry & Electrochemistrv
Answer the Follow'ing Ouestions:
B-(A)Put ( v ) or ( x ) for the followins sentences: (10 Marks)

1. At low temperature, the carrier concentration is essentially constant and equal to [D] + tA]. ( )

2. The electrical conductivity of molecular crystal is generally very low. ( )
3. At very low temperature the electronic specific heat C,a, T. ( )
4. Sintering is an reversible process leading to a reduction of active area. ( )
5. For the industrial catalyst, a physical properties are not usually of major importance. ( )

6. The most important alumina for use as carrier is q- AlzO:. ( )
7. In the catalytic reaction the adsorption must be chemical in nature. ( )
8. The heat of adsorption may vary considerably with surface coverage in both types of

adsorption.( )

9. with chemisorption a long time may be required for equilibrium. ( )
10. Physical adsorption monolayer atP/P" values above 0.3. ( )

A) Choose the correct answer of the following " (10 Marks)

l. A semiconductor of Ge can be made -p-type by adding .. impurity.

(i) Trivalent (ii) Pentavalent (iii) Divalent (iv) Monovalent

2. The materials which are weakly repelled by the magnetic field are known as . . . . . ...

(i) Diamagnetic materials (ii) Paramagnetic materials (iii) Ferromagnetic materials

3. The n-type semiconductor is

(i) tDl : [A] (ii) tAl > [D] (iii) tDl > [A] (iv) none

6. on which factor adsorption of gas on solid adsorption depend

(i) On temperature (ii) On pressure of gas (iii) On nature of adsorbent (iv) All the given

7. According to Freunclich adsorption isotherm.

e) 
L ap" 0n * dpt ei\ * dp )4 (iv) Au orthe above



r

8. Due to adsorption.

(i) Surface energy increases

(iii) Surface energy decreases

9.Selective catalyst should

(i) Increase the reaction rate (ii) Change the reaction products

(iii) Increase the number of molecules adsorbed on the catalyst surface

(iv) Proceed the reaction to desired product

10.What is true for catalytic reaction

(i) Catalyst increases equally both the rate of forward and reverse reactions

(ii) Catalyst does not effect to equilibrium constant

(iii) Catalyst decreases activation energy (iv) Catalyst increases activation energy

I 1. According to the chemical approach, the desirable energy for decomposition the intermediate

complex is:

(i) High energy (ii) Low energy (iii) Intermediate energy (iv) None

12. The disadvantage of a homogeneous catalysis is.

(i) Corrosion problems (ii) Poisonous (iii) Expensive (iv) A11 of them

Write short notes on three only of the following:

a) The factors are responsible for deactivation of a catalyst.

b) The important characteristic properties of catalyst supports.

c) The factors are influence in the amount of gas adsorbed on solid materials.

d) Synthesis of r-alumina from bauxite.

4-Answer two onlv from the following

(12 Marks)

(12 Marks)

a- Mention the factors affecting thermal conductivity of solids and derive an equation that be used for

calculation of specific heat of solids

b-From adsorption isotherm data, apply the BE'i equation for calculation of specific surface area of a

catalyst.

c- Explain the precipitation method for manufacture of industrial catalyst and mention the forming

operations.

5- Define the followins terms (6 Marks)

(i) Turnover number (ii) Center of symmetry (iii) Schottky defect

" (iv) Non-stoichiometric compound (v) Iohization energy of F-Center (vi) Catalyst selectivity

(ii) Surface energy becomes zero

(iv) No change occurs in surface energy



Section (II) Electrochemical
(17 marks)

-The solid electrolyte is . conductor.

2-The Saline water is ....

(i) Strong electrolyte

(iii) non-electrolyte

(i) ionic

(iii) electronic and ionic

(ii) electronic

(iv) non

(ii) weak electrolyte

(iv) normal electrolyte

3-The salt activity mathematical form of Alz(SOo), it
(i)27 C4Yt4 (ii) 27CsY+s (iii) 27 C6Y+6 (iv) 108 CsY+s

4-The ionic strength of 0.01 M MgCl2* 0.02 M sucrose is

(i)0.04M (ii) 0.02 M (iii) 0.06M (iv) none of these

S-The salt effect on the reaction: [Co(NH3)5Br]** + OH- + [Co(NH3)5OH]** + Br-

(i) zero (ii) positive (iii) negative

6- "The electric double layer consists of a compact or a diffused layer of counter ions", this

theory is called:

(i)Helmholtz (ii) Stem (iii) Gouy and Chapman (iv) none of these

7-The polarizable electrode is characteristic by:

(i) over surface area

(iv) Over potential

(ii) lower surface area (iii) Over current

8-When an electrode has positive over potential (r1), then the electrode reaction is

(i) reduction (ii) oxidation (iii) redox (iv) equilibrium

9- The over potential (q) of an electrode is may be related to

(i)activation polarization (ii) concentration polarization (iii) resistance

, polarization (iv) all correct

10- The Tafel's equation is applied to study the kinetic of

reaction (iii) redox reaction

O2 Answer onlv three from the following (4 marks for each one):

I ) Explain the ele ctrochemical polarization c e 1 l.

2) Indicate the steps of electrode reaction and how the potential of electrode (AQ) does affect the

rate constant of the electrode reaction.

(i) cell reaction (ii) electrode

(iv) all
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3) Using Debye - Huckel Limiting Law calculate the value of y + in 0.02 m solutior oFECG 25 .-

oC, where A:0.509 / (mol kg-r;rn for an aqueous solution at25 oC.

4) From the current vs. potential for reduction of Fe3* to Fe2*, determine Tafel constants (a and

b), B coefficient and exchange current (Io). Where; T :293 K , Erest :0.75 V, R 
-: 

8.314JK-t

mol'r,F:96485 Cmol-r.

E lV : 0.7 0.65 0.6 0.55 0.5

I / mA: 4.3 12.2 27.0 64.2 144

Use Tafel equation: q = rylogrs -'Wlogr

'i::.+a*.

Prof. Dr. Abd frl-Aziz A. Said, Abu El-HagagA. Hermas
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uontum Mechanics

;. i- iroos* {he correcl answer: Which lield considers the dual behaviour of matter.

'r. C$ussl';*I pir.vsics b. Quantum physics

..'l'iri: rxi{}!}}rlt.lfum of a ptrticle is equal to tlre prodrrct of and

ii" Vi:l:;s., rt *iglrt

i:" ilti.a:;s. *c{eleration

b. Mass, velocity'

d. Mass,, force

-lec*:.rii:rg to the qurntum mechanics, the photoelectric equation is given by

?t, i<;,,,,,, = hi'+ S) I). K,rr,,*: hf - O

d. Kn,r* = htTiDc, [\,.,.,,,, : 51 x t]l

r i,irs*;:iq;r;: i\,lltrtlh*E's are snluticns of

: : iir:irr*tiing*r's {ittruati*nb) Hamiltonian Operator

.: il*ris*r;ir,;r'g's [Jncertailttv Principlecl) Einsteinos Energy Relation

r r 
'i'ii* si;*iinaiunL'rer to lvhich tire electron trelongs is given by which quantum numlier?

:ijrix l:)s c)n d)l

i'i'l* ii':*riixluffr sumber of electrons in a shell is?

*) ?r: b) 2n2 c) 3n2 ,l) n'

i'!r* sir::;ril u{:fh* xrt:n:ic arbitrri of the subshell is given by:

,, i rrl i:) s c)n

l,'ui liillr ,::1lt)Ilg the tbllorving is the rarge of Azimuthal Quantum Numtrer, l?

r") t). trl n d) $ to s-l

the rnagnetic quantum number?

dll

bi{ircs

,or'li*i' :r s",: titc ttltitl vaiiles of



P
ii b,l 3i c)3n+l

i):"il:ti1ll*s oi Q*ilnfu*-i i!,trechanies

iiir::i" alT'ruc
to derive the Schrodinger lVa

according to quantum mechanics:

{l)21 +l

cnn be used

b) False

i,i li:r Xu'incipni cyuailtum number describe?

b) Spatial orientation of the orbital

cl) [nergy and size of the orbit

irr i;;;irl r;f"tl:r ci*e {l"cl:

i{:';i -i;i;.!l;* tl tile rlrbit;rtr

: l;',rlr"iirt JirillxlitrE se{ of'quanfum numbers, r.vhich one is not r,:llid?

i:::),..-J!-.,-l- *, !i! -ii.S:,/'1 h)n:5rl:3r11l: 2rS:/z

1 = ?, x* : {}, s:,/t el) n = 5, I : Zr y"t:g, s: _l/Z
"-r

;'i {- l:.i.t;"q ire i l}:r rticir cl) Qua*tum Partiele

: iii;!' j';!r' ih* r+,r*lig st:ltement of spin of electrons,

:l i i !r :'rri:ri*ti {u inirinsic angrilar momentum,

, n'ii* :;:i:{icllr t}{,it

t i i)Irlir;x:s

. i :'r*il iJi:llr-

: i:,-: :, ili,.t}**gilt *"

ii j iii:iS$

'::rli1 {itC

,.'i::lrJi !'iii]

lvitvc tr)acl{et is analagons to

h) iilcctrons

:; l:i:ii:; is lli* r'uf*ri** of a, elecfron about its own axis.

i:i \j;:ii:* ir{'ihe strlin qusnrum number nrust not be I.

jii -i i;'i n':Iluc *f's;r!* * trilntunr nun"lber represents rrp spin.

r i:'.r i.;;i:'i*ii{ur h'irciranicril iviodel of the atom }yas proposecl by:

:li :.or:is cle trSroglie b) Brwin Schrodinger

d; We rner l-leisenberg

tile nriittcr \vayes is independent ot':

b) r,*!ocitl, c) charge d) momentunr

i'*li;riiy *{i bc the s:tme, which particle is lraving longest lvlvelength

iri x pr-*ton c) a neutron d) an cr_pnrticle



ii) ;,: i\, ;lrincigrle states

ri:iuI te t{' pi: rticlcs

Irr";;c sir-c t{' ;:articles

i:;irerf:tiniv in vclocity

:ris :t 1; gtr"lrr ill:xtel'y ecJ iral

ili*: total nurnbcr

stir tc i

b)7

'r xt rI'! b) lithiunr c) electron cl) heliurn

ol'rntition o{'lrratter-}vaye was derived by:

r*"f h) I*rirr e) cle-Eroglie d) Schrodinger

i:l{}ll'ritttln} o{':l p*rticie is increased to four times, then the de-Broglie

i: r.r'iii becl;lilt::

i; {il!}{jS b) f*ur tin"res c) Iral{'times d) one-fburth times

th:rt the et'ror in measurement is due to-

b) due to fhe small size of particles

il) due to error in measuring instl.ument

of a moving object is I.0xI0{ ms-r ancl in its positions

to that of:

of energy levels used by an atom of aluminum ( AI" ) in

'i:t i 3i,'.'

::.:lull:rl,

, ; \i { { - '
: L 

' 
tr !tall t.)

. ., -:'J ) ) I 1l r I\rtr 5!\/rr:tr'

'r\ X c) 13 d)0
.L-i)'i'tris "r"ule" of Quanturn Chemistry states that it is impossible to know both the

:;i;:;liitn trtd yelocity o{'an clectron at the same time.

:;,; 1-lil*ii's l{.ule

.:; .,\ l: i'brllr Ill'inciplc

i.-r; iilrrr{il'r, {he lbllo*,ing element:

b) copper c) zinc

b)l{eisenberg Uncertainty Principle

cl) Pauli Exclusion Principle

r sz zsz z p63 s23 p64s23 d' o

cl) gallium

:5)'i'i;E: -ureoncl energy level (n:2) conta,ins a total of 5 electrons...how

,.,irr{:'ii*s can l'it in tlie 2ntl energy lcvel?

many nlore

d)

'i'r'i;ici: rtf'tlie foiloll,ing statements is true

;,i '!'iri':* sublevcls h;t.,,e the same encrgy

:iiis,: subl*ve ls iire the sante distance from the

r; 'fliese sublcvl: l.s Iio!cl cliff'cre nt amounts

ii) 'i'irosc sublevcis Itavc the same sl'rape

7

about the 3s ancl the 4s sublevels?

n ucleus

of electrons

lr) 3 c)5



":7i'l'l:i.! "i'*lc" ol'Quantum Clremistry states that no 2 electrons in an atom can

:::,...ri".ii,i i:.-rrr:,' g{i1[g...eaCh eleCtrOn in an atgm Can be deSCribed by a Unique Setr;i! .s-aattr J<llttl I

.r ri;i rl {u rtr *u nr[rers.

b) Heisenberg Uncertainty Principle

d) Pauli Exclusion Principle

.rrtii-iiit'lrliiny valence electrons are in an atom of sullur?

:i) iiir*tl's Itule

. i .1r: I'bri lr Prirtciple

d)8

t;'rii;i\ iiiitii'1;r.,r,paircd clcctrons are in an atom of strontium? (atomic nurnber3S)

..\ f.. ) , b)4 c)6

iii j\.i/iir:i *icctron conligrlration matches an oxygen atom?

i; I I s22.-rzp63s' 31164s23r]'o4pt b) 1s22s22p4

.. \ iitlJ tl

,, ; ,1r,.1-',..6
-; i--r.i"3:i;

i i1i{r:ri' ailiiny clcctrons

:i) i-{ b) ztl

', 
jl':'i'',t ir:i I is fltc-r n tt nt ber

ri.) ii []) 6

lr) t c)z

c)24

c)2

d)3

cl)16

d) t6

rl; 1s22s22pu3.' 3p6.[s23d I

cloes a neutral atom of Si contain?

of valencc electrons for Oxygen?

d)1

vitlcrrco electrons when lorrning an ionic bond.

ri) griin I b) lose 1 c) gain 3 d) lose3

';;)'i'irc n,,-:lvis dot sy,111bol {br the noble gases will contain 8 dots except:

...: .i-J,r
ii,; i f,L [r) Nc c) Ar d) Rn

i51t-ir;rr' i:irli:11 electi'oil can be found in a s orbital?

b)3 c)4 ci) I

c) 26 '' d) tt

/'iitr',) iri:iill'CicctroI.!S Cl-tIl thC p SUbleVel hOld?

.i*iiiori, irl;lrly eloctrons can the cl sublevel hold?

., i i;r) 1i I)) l0

-r i i b) 10 c) 26

.iii; iillr:it i:i tilo rloble gas configuration ltrr Neon?

ri li'iili lsr b) [Nel 1s22s22p6 c) [F]2p6

',,.,.' i:llr-'.;;"{;lilr:'l' 1:r-il:*ig;ie glrOpOSef! by:

l;) [ir"rvin Sch rrriinger

d) IFI 2s22p6



:i i"i:: 11:ti,*lefigth of light

tl) \Yer*er Fleisenberg

with nn ene!'gy al 5.22 x 10-re J where h = 6.626 x 10-sajoulls

,r,-ar,t!a'.iLsrli!lJ r

r),r-iil:; .i i ill's*a-' tr)7.878 r tr0r*sec-r c)7.878 x l0r6sec-r

."i::il'!'i- i-i

.. :ri;rii ti;i: *lltertilintt'in the position of an electron when the mass of an electron is
'.i' ,1, 's g:llrd the uncertainty in vetocity is equal to 2x10-3 cm/sec.

,:,' ' ' -is*ril;r:rg's unr:e*'tai*ty glr-inciglle. Cive its mathematical expression.

:,i i:; ilrr: rvaltk*gth *ssoci:rted rvith a photon of a light with the energy is 7.2
,, ',i !ii::'* h :6.526 x 1O-Ja.ioul/s
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A) $rnole 
P"ocl'DIvB I

r{zo
L Reaction A is calledi A- paal-Knorr.

B) Aniline 

=ffiffi. 
2

2. Reaction A is type of: A- Electrophilic substitution. B-Nucleophilic substitution.
3. compoundl is: A- 3-Acetyl pyrore. B- 2-Formyl pyrrole.
4. The reaction of compound 2 to give compound 3 is called: .-*

B- Mannish.

CuBr -__-___-_.> J
neat

Vilsmeier.
C-Anion chemistry.

C- 3-Forrnyl pyruole.

C.

A- Cannizaro.

5. Compound 2 is:
B- Wurtiz Reaction. C- SandMayer reaction.

A- 2,4,6-Tribromobenzene. B-o-Bromoaniline. C-rz-Bromoaniline.

Assiut University
Faculty of Science
Chemistry Department

Summer 2023
Time: 3 hours

/m\
Ifl'IHhrtrrrL

-qTJ C.

H:
6. The IUPAC name of compound A is:

A) Thieno[2,3-bffuran B) Thieno[3,2-]lturan. c) Furo[2,3-Dphiophene.

7. The IUPAC name of compound B is:

A) lH-Pyrazolo[3,4-{oxazole. B) lE-Pyrazolof4,3-d]oxazale. C) l.F/-Oxazalo[4,5-c]pyrazole.

8. The IUPAC name of compound C is:

A) Pyrido[4,5'bl'o-oxazine. B) Pyrido[2 ,3-b!-o-oxazine. C) SH-Pyri dol2,3-d)-o,oxazine.

9. Reaction of bromine with toluene in the presence of AlBr3 gave:

A- Bromobenzene. B- o- and p-Bromotoluene. C- m-Bromotoluene.

1 0.. . . . . ' . . . is the activating group and directin g o-p in the monosub$tituted benz.ene reactions:

A- Br B- NHz. C- NOz

I l. Nomenclature of heterocyclic compounds having five membered ring suffixes is:

A- -ine B- -ole C- -oiidin.

12.1,4-Dicarbonyl compounds can be reacted with pzSs to give:

C-Thiophene.

1

A- Pyridine B- Indole



l3.The electrophilic substitution reactions of indole occur mainly at: A-C2,

14. The Numbering of heterocyclicoompounds generally start at:

A- Heteroatom. B- Carbon atom C- Fused face.

IS.Which of the following wouldnot be expected an aromatic coniBound:

A- Indole B- 1;3,5-Hextriei-re C- Cyclohexene 
.

16. Reaction of haloketone with thioamide gives: A-Thiazole. B-Thiophene. C-Pyrrole.

lT.Pyridine is: A-Moderately acidic B-Moderately basic C-Acidic

l8.The correct order of aromaticity (most aromatic first) of pyrrole, furan and thiophene is:

A- Pymol* furan >thiophene. B- Thiophene>pyrrole> furan. C- Furan >pymole>thiophene.

19. Reaction of aromatic amine with 1,3-dicarbonyl compound give:

A) Isoquinoline. B) Indole. C) Quinoline.

20. Quinoxaline and isoquinoxaline are two isomeric heterocyclic Systerns which have ------- pi eleitrons.

A) Twelve. B) Eight. C) Ten.

02: Choose (T) for grqe. sentence or (F) for false sentence: (1 Mark,/each)

2l. Oxidation of methyl benzene or ethyl benzene gave the same product. (T / F )

ZZ.Benzene oxidized by ozone to give maleic anhydride. (T / F )

23. Peroxymonosulfuric acid HzSOs is called Caros acid. (T / F )

24. Reduction of acetophenone using Zn(HgyHCl gave ethylbenzoate. (T / F )

25.The deactivating group is groups that decreases electron densiS in the aromatic ring. (T ,r F )

26. TNT can be oxidized by Na2Cr2Oz/[IzSO* to give trinitrobenzoic acid. (T / F )

27 . Pioric acid can be reacted with PCl5 to give picryl chloride. (T / F )

28. Catalytic hydrogenation of nitrobenzene gives aniline. (T / F )

29.l/-Dimethyl arnine is type of secondary amines. (T / F )

30. Nitrosation of tertiary aromatic amine gave electrophilic substitution atparaposition of

aromatic ring. (T / F )

31. Bromination of aniline givesp-bromoaniline. (T / F )

32. Reaction of aniline with benzaldehyde to give Schifs base is c -iied addition reaction. (T / F )

33. Decarboxylation of salicylicacid gives phenol. (7"/ F )

34. Acetyl nitrate can't be used for the nitration of pyrole. (T / F )

35. The compound to be aromatic must apply 4n+4 rule. (T / F )

36. Ortho dirritrobenzene can be prepared by nitration of nitroben zene. (T / F )

37. Pyrrole is one of |,2-diazole compounds. (1' / F )

B- NH.



system produces from fusion of benzene with furan. (T / F )

f:*:* 
is 1,2-oxazole type where thiazole is 1,3-thiazolrryrgl,,,,/T / F )

Quinoline comes from fusion of pyridine with benzene ring at #. G / F )

l. The nitrogen atom of isoquinoline can be protonated and does not disturb aromaticity . (T / F )

42. axadiazole is a six membered ring bearing three heteroatoms (o, N, and N). (T / F )
43. TNT is the product of oxidation of trinitrobenzoic acid. (T / F )

44. Nitrosation of phenol gives phenyl diazonium salt. (T / F )

45. Halogenation of nitrobenzene gives ortho and para products. (T / F )

46.2,4,6-Trinitrophenol is the producl of nitration of phenol. g / F )

47. Saccharin is prepared from o-toluenesulfonic acid. (r /F)
 S.Hydrazobenzene under basic condition rearranged to give benA"dine. (T ,z F )
49. Nitration of benzenesulfonic acid yields the 3-nitrobenzenesulfonic acid. (T / F )

50. Ammonolysis of activated halobenzene give chloroaniline. (T / F )

O3. Orpl exam:Shooge (T) for t{ue sentence orJF') for false sentence: (L Mark,/eaclr)

51.2,4,6-Trinitrophenol reacted with PCls to give picryl chloride. (T / F )
52. Oxidation of phenylhydroxyl amine gave nitrozobenzene.(T ,/ F )
53.1{, N-dimethylaniline is an example of tertiary amine. (T / F )
54. Hydrolysis of the benzenesulfonic acids with dilute HCI gives phenol. (T / F )

55. The sulfonic acid with PCls affords the sulfonyl chlorides.(T / F )
56. Bromination of aniline gives 2,4,6-tnbromoaniline. (T / F )

57. Chloramine T is prepared fromp-toluenesulfonic acid. (T / F )

58. Reduction of nitrobenzene by ZnA.IHaCl gives aniline. (T / F )

59. Sulfonation of phenoi using sulfuric acid gives ortho and para products. (T / F )
60. 1,3-Dicarbonyl compound reacts with urea to give pyrimidine-2-thione. (T / F )

Good Luck

Dr. Ahmed Abdou Ornar
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A) fornole 
Poclr DML

B)Anitine ffi r CuBrr -.-----> 3neatII2O
l*Reaction A is called: A- paal_Knorr. B_ Mannish. C- Vilsmeier.
2' Reaction A is type of: A- Electrophilic substitution. B-Nucleophilic sutlstitution. C-Anion chemistry.
3. Compoundl is: A- 3-Acetyl pyrrole. B- 2-Fonnyl pyrole. C- 3_Forrnyl pyrrok.
4. The reaction of compound 2 to give compound 3 is called: .'-'"'

A- Cannizaro.
5. Compound 2 is:

B' Wurtiz Reaction. C- SandMayer reaction.
A- 2,4,6-Tribromobenzene. B-o-Bromoaniline. C-z-Bromoaniline.

W
H

6. The IUPAC name of compound A is:

A) Thieno[2,3-6]furan. B) Thieno[3,2-6]furan. c) Furo[2,3-]ythiophene.
7. The IUPAC name of compound B is:

A) lll-Pyrazolof3,4-dloxazole. B) r.F/-pyrazor.ol4,3-dloxazore.

8. The IUFAC name of,compound C is:

C) I fI-Oxazolo[4, 5-c] pyrazo I e.

A) Pyrido[4,5-bf'o-oxazine. B) Pyrido[2,3-&]-o-oxazine. C) S]I-pyri dof1,3-dl-o-oxazine.

9. Reaction of bromine with toluene in the presence of AlBr3 gave:

A.
C.

A- Bromobenzene. B- o- and p-Bromotoluene. C- n-Bromotoluene.
10"'''''"' istheactivatinggroupanddirectingo-pin'themonosubstitutedbenzrnereactions:

A- Br B- NHz. C- NOz
I I ' Nomenclature of heterocyclic compounds having five membered. ring suffixes is:
A- -ine B- -ole C- -oiidin.
12.1,4-Dicarbonyl compounds can be reacted with pzSs to give:

C-Thiophene.

7

A- Pyridine 'B- Indole



7-

l3.The electrophilic substitution reactions of indole occur mainly at: A- Cz.

14. The Numbering of heterocyclicoompounds generally start at:

at

B- NH.

A'Heteroatom. B- Carbon atom C- Fused face.

lS.Which of the following wouldnot be expected an aromatic comBound: '
.. ,:,:,| :.

A- Indole B- 1;3,5-Hextriehe C- Cyclohexene , ' : ":

16. Reaction of haloketone with thioamide gives: A-Thiazole. B-Thiopheire. C-Pyrrole.

lT.Pyridine is: A-Moderatelyacidic B-Moderately basic C-Acidic

l8.The correct order of aromaticity (most aromatic first) of pyrrole, furan and thiophene is:

A- Pyrole> furan >thiophene. B-Thiophene>pyrrole> furan. C-Furan>pyrrol*thiophene.

l9*Reaction of aromatic amine with 1,3-dicarbonyl compound give:

A) Isoquinoline. B) Indole. C) Quinoline.

20, Quinoxaline and isoquinoxaline are two isomerio heterocyclic Syst"rns which have ------- pi eleitrons.

A) Twelve. B) Eight. C)'Ien.

021Choose,{T) for.grue,S.g$tence gr (F) for false sentence: (1 Marky'each)

21. Oxidation of methyl benzene or ethyl benzene gave the same product. (T / F )

2?.Benzene oxidized by ozone to give maleic anhydride. (T / F )

23. Peroxymonosulfuric acid HzSOs is called Caros acid. (T / F )

24. Reduction of acetophenone using Zn(F{gyHCl gave ethylbenzoate. (T / F )

25. The deactivating group is groups that decreases electron densif in the aromatic ring. (T / F )

26. TNT can be oxidized by Na2Cr2Oz/FIzSOa to give trinitrobenzoic acid. (T / F ) "

27 . Picric acid can be reacted with FC15 to give picryl chloride. (T / F )

28. Catalytic hydrogenation of nitrobenzene gives aniline. (T / F )

29. N-Dimethyl amine is type of secondary amines. (T / F )

30. Nitrosation of tertiary aromatic amine gave electrophilic substitution atparaposition of

arornatic ring. (T / F )

31. Bromination of aniline gives p-bronroaniline. (T / F )

32. Reaction of aniline with benzaldehyde to give Schifs base is c,-iied addition reaction . (T / F )

33. Decarboxylation of salicylioacid gives phenol. (T / F )

34. Acetvl nitrate can't be used for the nitration of pyrrole. (f / F )

35. The compound to be aromatic must apply 4n+4 rule. (T / F )

36. Ortho dinitrobenzene can be prepared by nitration of nitrobenzene. (T / F )

37. Pyrrole is one e$ |,2-diazole compounds. (T' / F )



i'

,e dystem produces from fusion of benzene with furan. (T / F )

,-lsoxazole is l,Z-oxazole type where thiazole is.l,3-ttriazoletYPfulC,l$ / F )

40. Quinoline comes from fusion of pyridine with benzene ring at <i&S4 . (T / F )

41. The nitrogen atom of isoquinoline can be protonated and does not disturb aromaticity. (T / F )

42. Oxadiazole is a six membered ring bearing three heteroatoms (O, N, and N). (T / F )

43. TNT is the product of oxidation of trinitrobenzoic acid. (T / F )

44. Nitrosation of phenol gives phenyl diazonium salt. (r / F)

45. Halogenation of nitrobenzene gives ortho and para products. (T / F )

46.2,4,6-Trinitrophenol is the product of nitration of phenol. (T / F )

47* Saccharin is prepared from o-toluenesulfonic acid, (r/F)
4.8. Hydrazobenzene under basic condition reaganged to give benFrUine. (T / F )

49. Nitration of benzenesulfonic acid yields the 3-nitrobenzenesulfonic acid. (T / F )

50. Ammonolysis of activated halobenzene give chloroaniline. (T / F )

51.2.4,6-Trinitrophenol reacted with PCls to give picryl chloride. (T / F )

52. Oxidation of phenylhydroxyl amine gave nitrozobenzene.(T / F )

53..M N-dimethylaniline is an example of tertiary amine. (T / F )

54. Hydrolysis of the benzenesulfonic acids with dilute HCI gives phenol. $ / F )

55. The sulfonis acid with FCls affords the sulfonyl chlorides.(T / F )

56. Bromination of aniline gives 2,4,6-tibromoaniline. (T / F )

57. Chloramine T is prepared from p-toluenesulfonic acid. (T / F )

58. Reduction of nitrobenzene by ZnAtHaCl gives aniline. (T / F )

59. Sulfonation of phenoi using sulfuric acid gives ortho and para products. (T / f )
60. 1,3-Dicarbonyl compound reacts with urea to give pyrimidine-2-thione. (T / F )

Good Luck

Dr. Ahmed Abdou Ornar
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Final Exam of Green Chemist for the Znd Levelstudents

1- Choose the correct answer for all of the following? (35 Marks)
Final answe$ must be depicted in the TABLES below

1- Which is the type of aerosol distribution
modes whose particles serve as nuclei and
undergo coagulation followed by deposition
of gas molecules?

a) Nuclei mode
b) Particle mode
c) Accumulation mode
d) Coarse particles

3- Which of the following is believed to be
responsible for the hole in the ozone layer
over Antarctic?

a) Compounds containing chlorine
b) Carbon dioxide
c) Compounds containing sulfur
d) Radioactivecompounds

5- The chlorines of cyanuric chloride are
very readily replaced by the alkyl amino-
group to form

a) Atrazine and Simazine
b) Tebuthiuron and Prochloraz
c) Fluometuron and Ethirimol
d) MCPA and MCPB

7- Which of the following species can initiate
an aerobic troposphere CHI-oxidation
process?

a) CO'
b) Ho'
c) NO'
d) clo'

9- Which of the following reactions represent
the hydrogen removal by the hydroxyl
radical from the troposphere layer?

a) NHs + HO'-+ HzN'+ HzO

b) CO + HO'+ COz + H
c) CHa + HO'-+ HsC'+ HzO
d) a&c

2- Select the name
structure?

a) Oxicarboxin
b) Dimethomorph
c) Triadimefon
d) Difolpet

4- Choose the contamination type that
created when chemicals are released by spill
or underground storage tank leakage?

a) Water pollution
b) Thermal pollution
c) Radioactivecontamination
d) Soil contamination

6- Dimethirimol and Ethirimol appear to act
by enryme inhibition and belong to
heterocyclic fungicides of

a) benzimidazoles,
b) py,rimidines

") morpholines
d) imidazoles and triazoles

8- When tralfic dies dowgr, the nitrogen
oxides and VOCs begin to react to form ------.

a) NO
b) og
c) NOz
d) Aldehydes

10- Ozone in the upper atmosphere is
produced from:

a) Photochemicalreactions
b) Electrical appliances on Earth
c) Model fractals
d) Lightning

the following fungicide

#;
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11- The ----- gas is responsible for filtering
most of the UV light U"^*120 - 220 nm) from
sunlight radiation.

a) Oz

b) os
c) COz
d) co

13- If the temperature in the synthesis
reaction of 2,4,5-T, rises above ------, a side
reaction between two molecules of sodium
2,4,5-trichlorophenate occurs to form ------.

a) 135'C & 1,3,6,8-tetrachlorodibenzo-p-
dioxin

b) 140"C & 2,3,5,6-tetrachloro-1,4-dioxin
c) 160"C & 2,3,7,8-tetrachlorodibenzo-p-

dioxin
d) 150"C & 1,2,3,4-tetrachlorodibenzo-p-

dioxin

15- Which of the following herbicides is
widely used as total herbicides to clear land
prior to planting of crops?

a) Rimsulfuron
b) Diquat
c) glyphosate
d) Benomyl

17- Consider the following reactions, which
type of reaction best explains what has
occurred?

{l*eHn*?'{Cl+{t{j
etro + fi10**"elftruoi

a) Inactivation of chlorine atom
b) Chlorine reacts directly with ozone
c) Synthesis ofcarbon dioxide
d) Revolution of Chlorine

19- Which of the following fungicides made
by condensation reaction of Et-guanidine
with ethyl n-butf acetoacetate?

a) Acylalanines
b) Ethirimol
c) Dimethirimol
d) Triadimenol

12- Dobson unit is the number of ozone
molecules that would be required to create a
pure O3layer with ------.

a) 0.01 mm thickness at 10 oC /1 atm

b) 0.01 mm thickness at 0 oC /10 atm
c) 0.10 mm thickness at 0 oC /1 atm

d) 0.01 mm thickness at 0 oC /1 atm

14- In the following equations, which of the
fotlowing statements most accurately
describe the process?

$o, +.9p1 + M ) Hoso2 + I\,'l

HOSO,.+ O, ) HOr + SO,

$0r*HrO+M)HzSO,r+M

a) Oxidation of SOz in coal-fired power
plants

b) Injected into the atmosphere
c) Oxidation of SOz in gas and aqueous

phase

d) Oxidation of SOz in rich fossil fuels
16- Which of the following is incorrect to
systemic fungicides?

a) Enter the plant and are translocated
throughout it

b) They will be more effective against spores

which have already entered the plant.
c) Examples are Carboxin and Dimethirimol
d) Are applied prior to fungal attack

18- Choose the best reagents used in the
synthesis of Ibuprofen?

goH

f-O -*;Q^-- -t-j)')- rbuproren

a: AczO/HF, b: CO/Pd-Cat., c"HzlCat.
a:HzlCat., b: CO/?d-Cat., c: AczO/HF
a: AczO/HF, b: HzlCat., c: CO/Pd-Cat.
a:COlPd-Cat., b: AczOiHF, c: HzlCat

20- Which one of the followlng is not amongst
the components of photochemical smog?

a) Os

b) RCHO
c) NO
d) SOz

a)
b)
c)
d)

11 L2 13 t4 r5 t6 t7 18 l9 20
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21- What is the definition of aerosol radiative
forcing effect?

a) Dark particles tend to scatter light led to
warming earth s atmosphere.

b) Dark particles tend to react with light led

to warming earth s atmosphere.
c) Dark particles tend to absorb light led to

warming earth s atmosphere.
d) None of these

23- Effective atrazine herbicide is produced
when the Z-chlorine atom of an intermediate
cyanuric chloride is replaced by ------.

a) methoxy-or thiomethyl-group
b) amino-ormethyl-group
c) methyl-or phenyl-group
d) none ofthese

25- Amongst the given set of solvents, the
most preferred solvent in synthesis of
pharmaceutical drugs industry is -----.

a) Benzene
b) Ethanol
c) Cyclohexane
d) Dichloromethane

27-The revolutions of inactive HCI&CIONOz
to active chlorine occur at the surface of
particles composed of ------.

a) HzO, HzSOn & HNO3
b) HzO, SOs & NOz
c) HzO, COz & NO
d) None of these

29- The cloud condensation nuclei (CCN)
represents are -----.

a) Particles that can become deactivated to fog
or cloud droplets in the presence of a

supersaturating of water vapor
b) Particles that can become activated to grow

to fog or cloud droplets in the presence of a
supersaturating of sulphur dioxide gas

Particles that can become activated to grow
to fog or cloud droplets in the presence of a

supersaturating of nitrogen dioxide gas

Particles that can become activated to grow
to fog or cloud droplets in the presence of a ''

supersaturating of water vapor

22- Which of the following is the correct
name?

eli*,**, q;*rd)
ool{HcrHr A

AB

a) A. Thiabendazole; B. Dimethirimol
b) A. Benomyl; B. Thiabendazole
c) A. Dimethirimol; B. Thiabendazole
d) A. Thiabendazole; B. Benomyl

24- Which of the following is the source of
secondary organic aerosols?

a) Volatile organic compounds

b) Sea spray & bubble bursting
c) Fuel combustion
d) Microbialactivities

26- CNSL is obtained from roasting of
cashew nuts which is riches source with ------
and ------.

a) carboxylic acids & glycines
b) amines & carbohydrates
c) phenolics & cardinols
d) unsaturatedhydrocarbons & amides

28- Hydroxyl radical is the prominent
oxidizing species in the atmosphere it can not
be added to ------.

a) O-O bonds
b) O=S=O bonds
c) O=C=Obonds
d) a&c _.

30- The following mechanism represents the
catalytic processes contributing to ozone

destruction by -----.

Mechanism I

X+t}3**PXCI +O2

x(}+O*x+(}2
Or*O"-'*2O,

Hydroxyl Free Radical as a Catalyst
Nitric Oxide as a Catalyst
Inactive form of chlorine
Free radicals are readily converted into
stable forms

a)
b)
c)

d)

d)

zt 22 23 24 25 26 27 28 29 30
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a) a: oxidation, b: CSz

b) a: reduction, b: CSz

c) a: CSz, b: oxidation

d) None ofthe above

3l- Which is the correct reaction sequence 32- Whtch ls the final product in Pathway D

applied for synthesis of Dithiocarbamates? for the microblal DDT degradation

mechanism?

a) 4-Chlorophenyl acetate

b) 4-Chloroacetophenone

c) 4-ChlorobenzaldehYde

d) 4-Chlorobenzylacetate

33- Benomyl can prepare from the reaction 34-Whatisthedefinitionofnucleimode?

of-----with-----followedbyadditionof-----. a) Small particles (0.02 pm) are formed by

a) cyanamide & o-CoHt(NHz)z & methyl thecondensationof liquidsofpollutants

chloroformate & b) Small particles (0'01 pm) are formed by

b) cyanamide & methyl chloroformate & o- thecycloadditionof vaporsof pollutants

coHa(NHz)z c) Small particles (0.01 pm) are formed by

c) methyl chloroformate & o-CoH4 (NHr z & the condensation of vapors of pollutants

cyanamide d) Small particles (0.01 pm) are formed by

d) o-CoHaNHz)z & cyanamide & methyl theprecipitationofvaporsofpollutants

chloroformate

35- What is meant byHaz€?
a) Are the particles whose diameter is higher than that of wavelength of visible light which are

responsible for scattering light and increasing the visibility
b) Are the particles whose diameter is lower than that of wavelength of visible light which are

responsible for scattering light and reducing the visibility

c) Are the particles whose diameter is about that of wavelength of infra red region which are

responsible for scattering light and reducing the visibility

d) Are the particles whose diameter is about that of wavelength of visible light which are

responsible for scattering light and reducing the visibility

31 32 33 34 35

2- Answer all of the followine with eitheilI)-or-(EP (15 MqEq)

36.Inactive chlorine compounds are responsible for 75o/o of the ozone depletion (

over antartic.

37. Selective herbicides tend to be used immediately after a crop has been (

harvested.

38. Particulate matter (PM) described a very small diameter solids or liquids that (

remain suspended in the atmosphere.

39. Elemental sulfur is the oldest effective fungicides to control mildew of fruit (

trees.

40. The addition of CSz to ethylene diamine in the presence of NaOH gave Nabam. ( )

41. Ultraviolet light at the wavelength 220-320 nm range is filtered from sunlight ( )

4 d'Lri..a i*".i iJ. 0SS. JSYI :;..Bg'.L
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mainly by Oe molecules.

42. Parasitic fungi live on decaying matter and largely responsible for the (

breakdown of animal and plant remains in soil.

43. Thiram is used to control grey mould on lettuce and strawberies.

44. Nitrogen oxides could be obtained when the temperature is sufficiently low.

45. Bordeaux fungicide is a mixture contains copper, sulfur and lime mixture.

46. Synthesis of Z,4-dichlorophenoxyacetic acid is carried out by following the

Dow process.

47. The biochemical B-oxidation process can be degraded MCPB into 2,4,5-T.

48. Mushrooms and truffles are belonging to saprophytic fungi.

49. Glyphosate is the trade name of N-(phosphonomethyl) glycine.

50. Saprophytic fungi are responsible for the breakdown of animal and plant in

soil.

()

()

()

()

()

()

()

()

Page 5/5 Good Luck Prof, Drl Hassan Abdou Kotb
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Summer Semester Final Examination

Instrumental Analysis (C-445)

Credit Hours System

Assiut University

Faculty of Science

Chemistry Department

Section (A) (25 Marks)

Answer Onlv Four From the Following Questions:

Q.l: Write oq the following:

(a) Advantages of solid electrodes based on carbon (Give examples) :

3t-8-2023

Time:2 hour

I

l
t
I

'
!
I

(b) Ilkovic equation:
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Q.2: Mark ({ for the correct statement and (X) for the wrong statement

a) lt is desirable to make electrochemicat measurements without current flowing through the RE

b) Normal putse is about 5-10 times more sensitive than differential pulse polarography

c) The half wave potential (Ez) can be used to identify the analyte concentration.

d) Current of polarizable electrode remains unchanged with changes in the electrode potential

e) Hg forms solubte amatgam with many metals hence lowers their reduction potentials

f) Non'faradaic currents exist in an electro- chemicat cellare related to any redox reaction

g) ln anodic stripping methods, the WE behaves as a cathode during the deposition step

Q.3: (a) A Pb2* solution of unknown concentration yields a diffusion current of

1.00 pA. Then, to 10.00 mL of the unknown solution is added 0.50 mL of a

standard solution of Pb2* whose concentration is 0.04 M. The diffusion

current with the spiked solution is 1.50 pA. Calculate the Pb2+ concentration

of the unknown solution.

(b) Write on limitations of dropping mercury electrode:

a b c d e f (t
b
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Q.4: (a) Sketch the relation between current and time for differential pulse

voltammetry.

(b) Write on the principle of electrochemical biosensor (Give an example).
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Q.5:(a) The oxidation of rutin (RtI) is a 2e- process. A cyclic voltammetric anodic
peak current (Ip) of 2.2 pA is observed for 0.4 mM solution of RU in acetate

buffer at glassy carbon electrode of 2.6 mm2 with a scan rate (v) af 25 mV/s.

What will Ip be for v =100 mV/s and 1,2 mM RU?

(b) Write on amperometry:

....;'r.,

(c) Write on supporting electrolyte (Give examples):
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Section (B) (25 Marks)

Answer the Following Questions:

Q.1: Choose the correct answer from a, b, c and d (6 Marks)

a)
b)
c)
d)

is false about electromagnetic radiation.
Radiation with short wavelengths have high energies
Energy does not depend on wavelength
Radiation with long wavenumbers have high energies
Radiation with high frequencies have high energies

is the absorbance if the percent transmittance is l0 Vo.

1.0

0.1

0.05
2.0
The molar absorptivity values for compounds A and B are 1200 and 15,000

M-Icm-l, respectivety. Wtrictr of the following statements is correct regarding
them?
Compound A can be detected at very low concentrations than compound B.
Compound B can be detected at very 1ow concentrations than compound A.
Both compounds can be detected at very dilute concentrations.
Molar absorptivity does not influence the detection of compounds.

1.

a)
b)
c)
d)
)
a)
b)
c)
d)
3.

Q.2: Question 2: What are meant by chemiluminescence and biolumineseence (4
Marks)

Q.3: Answer THREE ONLY from the following (15 Marks)

(A) EDTA forms colored complexes with a variety of metal ions that may serve as the
basis for a quantitative spectrophotometric method of analysis. The molar
absorptivities of the EDTA complexes of Cu(II) and Co(II) at two wavelengths are
summarized in the following table (all values of e are in M-1cm-1)

Metal e462.9 4732.0

Co(II) 15.8 2.tt
Cu(II) 2.32 95.2

Using this information, determine the concentrations of Cu(II) and Co(II) in a solution

that has an absorbance of 0.453 at a wivelength of 732.0 nm and 0.107 at a wavelength

of 462.9 nm. The pathlength, b, is 1.00 cm.
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@) Derive the relationship between the concentration of an analyte and the measured
absorbance.



Pase 7 of 7

(C) Show;Ld rrc neant by absorption spectroscopy and emission spectroscopy, and
give en*rrrph for 6ach.

@) The molar absorptivity is 8760 M-rcm-l (L = 238 nm) for a given substance in
acetonitrile. What would be the absorbance if a l-ml aliquot of this substance (2
M) was diluted to I liter?

Good Luck
Examiners: Prof. Dr. Hossieny lbrahim & Dr. Ahmed Bayoumi
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Final examination for third level students in Inorganic Chemistry C-324
(Summer semester)

2-

Sec-ti.pp,I .(39 Mqrks)

Answer the fo,llowine,ouestio, ng

1- Give the reason for the following: (10 Marks)

a) The decrease in basic strength of the oxides and hydroxides of lanthanides with
the increase in the atomic number.

b) The extra stability shown by Cea*, Gdtt, and Ybz* ions. (Ces', Gduo and Yb70;

c) The anhydrous chlorides of lanthanides are not easily obtained by heating.

fl) Te{rahedral crystal field splitting energy is about half that of octahedral ones.

e) Splitting of d-orbitals in tetrahedral field is inverse that in octahedral field.

Catculate the spin only magnetic mornent value for [Mn(Br)dl'. Atso predict the

geometry of the complex ion. (5 Marks)
,'l'

Calculate the crystal field stabilization energy for the high spin da octahedral
complexes, (4 Marks)

4- Explain the nature of bonding in [Ni(CN)ol?- on the basis of valence bond theory,
take in consideration that CN- is a strong field ligand, (4 Marks)

5- Show the resemblances and dilTeretrces between Sc and Ln elements. (5 Marks)

6- What are the rnain points of differences betweon the lanthanide and actinide
(5 Marks)elements? 

(At no, of Mn = 25 and Ni =2g)

Section II (17 Mqfk$

BJrt (T) foJ. thp ,cqrrpct, p+swqf gr (F) f,pr the wrone statement

1. Compression Jahn-Teller distortions occur when the degeneracy is broken by the

stabilization of the d orbitals with a z component.
2. The Jahn-Teller effect predicts which structures will distort, and the nature or

extent of the distortion.
3. d7 and dB octahedral complexes usualty have 3 absorptions peaks in their spectra.

4. The UV/Vis spectra are used to determine the value of Ao for the eomplex.

5. According to Laporte selection rule, d-d transitions of octahedral complexes are

forbidden, when the molecule does not have a center of symmetry.



6. The orbitals which are left unchanged by the operation of inversion (are

syrnmetric) are labelled with a subscript (u".

7, For any transition to take place, change in the value of total orbital angular
momentum (AL) between the final and initial stage = 0.

8. MLCT transitions are common for coordination compounds having zr-donor

ligands.
9. LMCT transitions result in intense bands.

10.A charge transfer transition can be regarded as an internal oxidation-reduction
process.

11.d-d transitions can occur only in the UV region.
L2.In a tetrahedral crystal field, the electrons in dx.Z-yzand dr2 orbitals are less repelled

by the ligands.
13. Oh and T6 complexes have the same amount of d orbital splitting with different

types of ligands.
14.r-bonding is the main determinant of Ao and the spectrochemical series for TM

complexes.

15. Cyanide complel tFe(CN)ul'- i. so much more stable than the water complex

lFe(Hzo)ol.
16.The value of the pairing energy increases as volume of the orbitals decreases.

ll ill llll::: ::::lllll IlTS-l::: :::: :: :::: :::::: :T :::::lll
Best Wishes

ramed Abd El-Aal
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Assiut University
Faculty of Science
Chemistry Department

Final Exam. of Genqral chemsitrv(lOs c ) for 1 't Level student
(Summery Term)

Section A :Orpanic Chemistrv ( 25 Marks)
Answer thefollowing questions : write the'name o.f all compounds

A- Write Mark d) "fo, the right statement and(x)for the wrong statement
( 8 Marks)'-rtL:\rl *p *
1- The molecular weight of alkane less than the same cycloalkane. (....)

2- Trans compounds more active than Cis compounds. (. . ..)
3- Convert cyclohexane to benzene through addition of 2Hz. (....)

4- NH2- (CH, - CHr)3 - NH2 - called 1,5 - hexane-di amine. (. . ..)
5- Addition of (2H2) to furane give 2,5 dihydrofurane.
6- The CH3-CI bond is apolar covalent pond.
7- Homolytic bond fission of a covalent bonds gave carbocatins and

carboanions. (....)
8- Addition of (FI2O) to propene gave ethyl alchol. (....)

2.1- A- Write the name or drow qf the.followine compounds (8 Markst:-
1- CH3- CH: C: CHz
2-- (CHr)z CH - CH : CH2

3- CH3 - C ( Cl2)- CH2-C (Br2)-CH3

B - Draw the structural-formula qf (Three onlv.lfrom the.followiFtg
compounds
1, 1 -Dimethyl-2-cyclohexenex
I - Ethyl-3,5-dimethyl-cyclopentene*

5ep.2023
Time": 2 hours

(....)
(.. . .)

4-

5-

Neo-pentylbromide*
Mezo-tartaric acid*

* :f * * * :f {€ * :f * * *.*.rF {< lk * 4ili Jiil * * *< * * * d< * {< * * {< * * * * * * * *



4- t.- uurrtytete tnelottowlng equcl
1- CH2: CH-CH: CH2 + gBi---+ ? +?
2-(CW)zC=CFIz aO: +'J +H2lZn *+ ? + ?
3- Crol{zz (Thermat cracking/Flomolytic fission) -+ ? -+ ? + ?
4- CH3-CI{2-CH: CHz + trI2SO4 (conc.) -+ ? + H-OH + ? + FIzSO+

B-Write on two only: -
Toutamerism* Anti Markownikoffs rule* Resonance of l,3butadiene.

C)- Write the type of hybrization and number of(o; r) in thefoilowing
compounds.)Two onlv
CH3 - C = N ; CI{3-CH : CFIz ; Clf,z: CH - C = CH:&*t*:&*{<*:&**********!r*:F*****{.:1.*rl{{({<*********(*rl.*********{<{.x***

Prof,Dr Osama Shehata Moustafa
2023



Assiut University ll August 2023

Faculty of Science ll Time allowed: 2 hours.
Chemistrv Denartment

Summer Semester Final Examination (Inorganic part)
Subject: General Chemistry II (105C)

First Level "Facultv of Science"

Answer the following questions:

Question L: Put (T) for the correct answer or (F) for the wrong statement (Answer only 5

points) (5 Marks).

1. When a solute is dissolved in a pure solvent, the vapour pressure will lower'

2. The ion is completely precipitated if 99.8% of it is precipitated and only about 0.2'/,
is left in solution

3. For complete precipitation, the concentration of the common ion should he lower than

that of the ion to be precipitated.

4. If Qip ( Kro, the precipitation occurs.

5. The solubility of a slightly soluble ionic compound is lowered in the presence of a

second solute that gives a common ion.

6. Buffer solutions can resist changes in pH when an acid or a base is added to them.

7, The resulting solution form the hydrolysis of the salt derived from weak acid and

weak base is neutral.

8. The interaction of ion of a salt and the ion of water is called oxidation.

Question 2: Answer only 5 points from the following (20 Marks).

1. What is the molarity of NH4OH solution has a pH = 4? (K6NHTOH = 1.8x10-s)

2. What is the pH value of a solution prepared by dissolving 0.0155 mole Ba(OH)2 in
water to give 900 ml aqueous solution? Assume that Ba(OIfz is completely dissociated.

3. What is the solubility of AgzSOr in 2 M aqueous NazSOr solution? (K,p = 1.4x10-s).

4. What is the molar solubility of Mg(OH)z in a solution containing lM NHr and 2 M

NHaCI? (Ksp =1".8x10'r1' Kb= 1.8x10's).

5. A solution of 0.8 g of urea in 50 g of water gave a boiling point elevation of 0.17oC.

What is the molal elevation constant of water. (M. Wt. of urea = 60 g/mol).

6. An aqueous solution containing 3 g of sorbitol in 300 g of water is found to have a

freezing point of - 0.102 oC. What is the molar mass (molecular weight) of sorbitol

(Kr = 1.86 oC /mol).
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Assiut University
Faculty of Science
Chemistry Department

Section A: Fhotoche.mistry

QI: ebgosgthe cor{ect answerA,B-9, rr D:

ffifi
Date: W-09-2423
Time:3 h

Fi$al Exam in Photochemistrv and Reactive fntermediates for 3rd Level Students
(c-313)

The qlrestions on five oases

(25 Marks)

(1Mark,/each)

I

1. /-,.oH + HzN-GsHrs
II
o

r u r "sHts-*'..

" 1rfr-Ge* B) .*Arrot ", )y'*
o Grlir, I 6

o, )rr"
*-".rr.

2. Ph,.H +

o
H3c\-JPh

A) J+,
cFts

MwI Al2O3.............,*
NH4OAc

o

,r"\"*'
o

B)

Ph

/-\ c}
Ny'N-cHs

I

cHs

HrG. .GHsH
NvNH

I

Ph

Ph\--lcH3

D) ,J-.)u,
\t/

I
cHs

_ _Ph hv
3. phr.- ---

A, P B) ffi c)ff D,eo
4.h'*

VAJ O2 / sensitizer

#o
\,4.^o B)

r'fo(A-oo c)
.a'--.,--*A
(JL,o" D)A) oa,

MW
+

xylene

oo
t.-,^-.r\ --.-^-.A

A) 
)-) 

B) 
\)

c) )J^ D)reA
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F5 xt*

6-Theirradiationofbenzeneitselfbringsaboutalowconversioninto:..'...-.

A) fulvene and toluene.
C) fulvene and benzvalene.

7- 4,4'-bis(N-dimethylamino)benzophenone under hv "and in'the,presence of isopropylalssttql'gives:

A) Dimer. B) diol. c)A&B D) No reaction.

8- Dimerization of butadiene at (> 400 nm) in the presence of acetophenone gives the major product . '.....

B),Dibenzyl and benzvalene.
D) flrlvalene and benzvalene.

A) 3-Vinylcyclohexene.
C) 3 -Vinylcyclohexane.

A) Benzhydrol. B) Benzyldiphenyl carbinol. C) Dibenzyl,

l0- In sorne reactions, O is more than 1 which indicates to .... '...

B) Trans- 1,2-divinyl cyclobutane'
D) Cis- 1,2-divinyl cyclobutane.

D) All ofthem

B) Our materials have a higher quantum yield
D) Our materials haven't fluorescenoe

I 1- By increasing the solvent polarity, the .... shift in n -+ ?tr* excitation was observed.

A) Chain product reaction
C) Our materials have lower quantum yield

A) Rotation motion of aromatic rings.

C) Vibrational motion of aromatic rings.

14-

A) Blue. B) bathochromic.

12- Ozone layer is existing in . . . . . ..

A) Thermosphere. B) Mesosphere.

13- In the AIE materials, the main reason why the fluorescein color does not appear in the solution is

B) n- n interactions of aromatic rings.

D) No rotation of aromatic rings.

Lioht+HGI : >
sensitizer

C) Hypochromic.

C) Stratosphere

D) Red.

D) Troposphere,

#'
*

IA)

(''
B)Oc) D) El

I 5- .. . ... . .. . .. . . Compounds are considered a"s AIE material.

A) Pyrene. B) HPS. C) Fluorescein D) A&C.

l6- According to Beer's Lambert's law, the absorbance is directly proportional to

A) The concentration B) the solvent C) the length ofthe light path D) A & C

17- Photoisomerization reactionsmay exist in ....

B) Aromatic compounds. C) Cycloalkanes. D) A & C.A) Alkenes.

lPage2



Usually, the maximum concentration used in the water fraction experimental is . -......

A) 500 ttM B) 50 pM C) 50 mM D)s0M

19- Ths four types of excitations are arranged according to the energy as the following:

B) zr --+ n * > o-+ o * > n"+ o'r ; 1-+ fi *

D) o--+ o * > n-> o * > zt-- n * >n- rr t

20- The microwave wavelength range between ........ and

A)lcm/30mm B)lmm/30mm C)lmm/30cm D)lcm/30cm

A) o-- o * >rt-, fi * ]n-+ o * >n-> ?t *

C) o--* o * > n- r * > n--+ n't' > n---r G *

21. )"y

A) --$'n

MW+ Ph-NH2 #

c)B) --(}
I

Ph

D) ph
I
Ph

22- Conversion of carbonyl compounds into l,2-diols is an example of

A) Photooxidation. B) Photoisomerization. C) Photoreduction. D) Sigmatropic Shift.

23- Why T + T transfer is important? Because

A) Easy to obtain triplet state by direct irradiation

C) Have a shorter lifetime.

24- The fluorescence spectrum can be represented graphically by ..... '...

A) Intensity on Y-a:iis and Wavelength on X-axis B) Wavelength on Y-aris and Absorbance on X-aris

C) Absorbance on Y-axis and Wavelength on X-axis D) Wavelength on Y-axis and Intensity on X-axis

25-lnmost cases, the Fluorescence light has a ........ wavelength, and therefore ......... photon energy than the

absorbed radiation.

A) Longer/Lower. B) LongerlLonger C) Lower/Longer. D) Lowerllower.

With best wishes

Dr. Abdelreheem A. Saddik

B) Have a longer lifetime.

D)A&8.
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6- An example for active intermediates is the free radidil and carboanion. (r/F)

(r/F)
(r/F)

27- Carbacations are not electron efficient.

28- Wagner-Meerwein Rearrangement is migration of alkyl group.

29-Due to short lifetirnes, radicals cannot be observed directly by spectroscopic

techniques (r /F)
30- Pinacol Rearrangernent is an acidcatalyzed 1,2-migration of a diol compound. (T/F)

31- The divalent carbocations rake SP3 and sP2 hybri dizlldforms. (T / F )

32- Transformation of camphenilol to santene is type of Wanger-Meerwein

, Rearrangement i't , t I
33- Molecule-molecul" reJctions is type of Radical Reacrions. (r/F)
34- Disproportionation reaction is type of radical-molecule reactions. ( T / F )

35- Olefin polymerization is one of the reactions of carbanions. (T/F)
36- Wanger-Meerwein rearrangement involves four membered ring intermediates. (7F)
37- Carbenes are defined as divalent carbon intermediatas. (VF)
38- Photolysis of epoxides gives stable carbocation. (7F)
39- The ethyl cation is more stable than methyl cation. (T/F)

40- Oxidation of phenol gives peroxide compound. (T/F)

41- The aarboanions are electron rich. (7F)
42-Frugmentation reaction is type of unimolecular radical reactions. (T/F)

43- Coupling process is type of electron transfer reactions. (T F)

44- AIBN is called azo bis isobutyryl nitroabenzene. (?-fl)

45- The propagation step is the first step in free radical reactions.

46- Photolysis of diazaalkanes gives carbene species. (T/F)

47- Photolysis of epoxide gives oxonium ion. (7F)
, 48' Thermal decomposition of benzaldehyde tosyl hydrazone afforded the carbocation. {T/F)

49- The field effect in carbocation is observed in l-adamantyl cation relative to the 3-cyano

derivative.(TJzF)

50- Photolysis of azide compound give carbine species. (7F)
' t i.dl,=rtil

.1
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O9. Oral: Choose (T) for true sentence or (F) for false sentence: (1 Mark/e3ch) - -

5l.The ozone layer exists in the Mesosphere layer. (TlF)

52. The photochemical reaction of benzophenone in the presence of isopropanol is an

example of Dimerization and Hydrogen Abstraction. (T/F)

53" In the solvent fraction test to i<lentiff the ACQ and AIE materials, the two solvents

should be immiscible together. (T /F)

54. ACQ materials showed fluorescein color in the solid state. (T /F)

55. Conventional Prism or Grating monochromator systems cannot provide sufficiently

high-intensity monochromatic beams. (T/F)

56. Pinacol reamangement proceeds in an acid or basic catalyzed. (T/F)

57. Carbanion can be generated as a group attached to a carbon leaves taking its electron
pair. (T/F)

58. Carbenes can abstract hydrogen or other atoms to giVe free radicals. (1/F)

59. Nitrogen atom in nitrene species has six electrons. (77F)

60. Decomposition of diazomethane in benezene leads to tropilidene and toluene. (7F)

,".€rtl
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