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Assiut University Date: January 2016
Faculty of Science Time: 2 h.

Chemistry Department
Final Examination of Organic Chemistry (211C) for 2™ level Students

(Petroleum Geology Section) .

Answer the following questions: (50 Marks)
1- Draw the chemical structure of the following compounds: (4x2 Marks)

a) p-Methyl acetanilide b) Methyl vinyl ketone
¢) N, N-Dimethylaniline d) Sulfanilic acid

2-By equations, how can you carry out FOUR ONLY of the following transformations,
using any organic or in-organic reagents? (4x3 Marks)
a) Allyl alcohol to acrylic acid. b) Aniline to o-dinitrobenzene.
¢) Benzene to phenol d) Malonic acid to succinic acid.

¢) Benzene to picric acid
3- Predict the major products would be obtained when the following compounds are mono-

nitrated: (4 Marks)
a) p- Methyl acetanilide b) p-Methyl phenol ¢) m- Nitrobenzene sulfonic acid
4- Complete the following equation: (16 Marks)
0
4+2¢ cloaddiliun]
o
NH,
| H,S0, H,50, NaOH
b) e § Rl B eee——
: HNO,
NaOH -H,0
¢) HCHO + CH,COCH, 3 1
NO,
@) Sn/HCI NaNO,/ HCI i
? ? ?
Br

) ARG e g 4y

5- Acetoacetic ester plays an important role for synthesis of heterocyclic compounds. Explain

this statement giving only one example. (5 Marks)
6- Why the electrophilic substitution reactions of toluene (e.g. nitration) afforded o- and p-
nitrotoluene. Illustrate your answer by drawing the resonating structures. (5 Marks)

GOOD LUCK Examiner Dr/ Remon M. Zaki
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Assiut University
Faculty of Science
Chemistry Department

Final Examination of Introductory Quantitative Analysis (C-240)
Subject: Introductory Quantitative Analysis (C-240)
Students: Second Level "Credit Hours System'

Answer the following questions: (50 Marks)
First Question: (13 Marks)
a) Define each of the following terms: (9 Marks)

Peptization — The buffer capacity — The precision.
b) Calculate the pH of the solution during the titration of 50 mL of 0.1 M CH;COOH
with 0.1 M NaOH after addition of 0, 10 ,25 , 50 and 60 mL of NaOH.

(K, of CH;COOH=1.75 x107 ) , (k=1 x 107" ). (4 Marks)

Second Question: (12 Marks)
a) Calculate the pCl of the solution during the titration of 25 mL of 0.025 M KCI with
0.05M AgNO; after addition of the following volumes of AgNOs:  zero, 10, 12.5

and 15 mL of AgNO; . (K, of AgCI=1.82x10™7) ( 6 Marks)

b) An EDTA solution is standardized against pure CaCO; by dissolving 0.3982 g
CaCO; in HCl,adjusting pH to 10 with ammoniacal buffer, and then titrated. If
38 mL was required for the titration.Calculate the molarity of EDTA. (6 Marks)

Third Question: (13 Marks)
a) Give reason for each of the following: (7 Marks)

i) Addition of dextrin during application of Fajans method.
ii) HCI cannot be used as an acidic medium in KMnO, titrations.
iii) Iodimetric titrations cannot be carried out in strong alkaline medium.
b) Sketch only three of the following curves: (6 Marks)
i) The titration curve of NaOH with HCI.
ii) The titration curve of Na,COj; with HCI .
iii) The titration curve of Mg solution with EDTA solution.
iv) The titration curve of AgNO; solution with NaCl solution.

Fourth Question: (12 Marks)
a) Write the relations to express two only of the following:
The standard deviation — The Nernst equation — Beer's law. (4 Marks)

b) Explain briefly with equations the differences between Mohr and Volhard
methods for the titration of chloride ions with silver nitrate solution.
(4 Marks)
c) Complete and balance the following reactions: (4 Marks)
i) H,0,+MnOy +..... — Oy + Mn"™*..... (acidic solution)
ii) MnOy4 + Mn® +...... = MOy +i e (slightly alkaline solution).

"Good Luck"
Examiner: Dr.Ahmed Mohamed Kamal




image9.jpeg
/

Assiut University
Faculty of Science
Chemistry Department

Date: 02/01/2016
Time : 03 Hours
Course No.: 210C

Final Exam. for Second Level Chemistry Sfudents (Reaction mechanism & Carbonyl compounds)
(210 C) First term (2015/2016)

Answer the Following Questions (50 Marks)
Part I (Reaction mechanism) (25 Marks)
Question No. One: (13 Marks)

(a) Mark Five Only () or (X) for the following statements and then correct the wrong one: (SMarks)

1- Mesomeric effect is the delocalization of electron density via overlap of a bonding orbital with an
empty p orbital on an adjacent atom.

2- The same factors that make the carbocation more stable also make the transition state leading to it
more stable.

3- 1-Bromo-1-phenylethane reacts with 6M NaOEt giving 1-phenylethene via E1 mechanism

4- Structural factors pushing electron density towards the key atom decrease nucleophilicity and
basicity .

5- 2-chloro-2-methylbutane react with ethanol at 25°C giving 2-ethoxy-2-methylbutane as major
product via Sx2 mechanism.

6- Addition of Osmium tetraoxide to cis-but-2-ene is stereospecific syn addition.
(b) Choose the correct answer from the followingsentences (5 Marks)

1- Which of the following mechanism feature carbocation intermediate ?

a. Sn1 only b. Sx2 only c. E1 only

d. E2 only e. both SN2 and E2 f. both Sy1 and El1

2- Which compound produces only one alkene when treated with sodium methoxide ?
a. 2-chloro-2-methylpentane ¢. 3-chloro-2-methylpentane

b. 3-chloro-3-methylpentane d. 2-chloro-4-methylpentane

3- Diethyl ether is classified as :

a. neutral electrophile c. polar protic solvent

b. neutral nucleophile d. nonpolar solvent

4- Which of the following statements apply to Sx2 reaction of alkylhalides ?
a. Rate =k [base] 3 b. Rate =k [RX] s c. Rate =k [base][RX]

5-  1-butene reacts with HCl in the presence of sunlight and H,0, via :
a. carbocation intermediate ¢. free radical intermediate
b. carbanion intermediate d. carbene intermediate .

3
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(¢) Propose by equations the mechanism for the following reaction , then name the product and

show the reaction type . (3 Marks)
Ct H,S0, 5
OH b Q\
Question No. Two: (12 Marks)

(a)-1- Draw and name the product which result when 1-bromo-3-phenylpropane react with sodium
acetate in DMF.Give a detailed mechanism, name of this reaction and types of selectivity for the
production of the product. (3 Marks)

2- Explain the mechanism ( step-by-step ) of the hydrolysis of each 1-chloro-3-methyl-2-butene and
3-chloro-3-methyl-1-butene and write your comment about these reactions (3 Marks)

3- Which product would predict to obtain in the following reaction ? Give the mechanism
( Sx1,5x2,E1,E2 ) by which the product is formed. Also predict the relative amounts of products
( major, minor). (2 Marks)

(CH3);CCl  + CH3CH,ONa /50°C /CH;CH,OH — ?
(b) Give the reasone for Two Only for the foilowing : (2Marks)
1- Benzylic carbocation is stable intermediate.
2- Addition of HBr to propene is regioselective reaction
3- Vinyl choloride can not be react with NaCN via Sy2 reaction

(¢) Arrange of the followibg in order of increasing stabilities : (2 Marks)

/\vﬁ /X\/ j\<

2. a b ¢
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Part 2 (Carbonyl Compounds) (25 Mark)

Question No. Three (12 Mark)
(a) Complete Five Only for the following equations :- (5 Marks)

Ether 9 ())HCHO/ (ii) H,O

1- PhCH,1 + Mg KMnO, 9

K,Cr,0 B
2 cigcho 2%, o PCs, o CHNH,
3- 1,3-Butadiene +2- Butenal —————> ?

o ) CH;OHMH"
4- Cyclopentanol+ KMnO4 4 ?
5- CH;COCH,CHj +excess C,HsOH /H" 2
o

OH |

e ([ i, mo,
H
o}

(b)Arrange the following in order of :- (3 Marks)

1-Decreasing reactivity towards hydrolysis using aqueous NaOI .
CH;COOCH; ,CH;COCl , (CH3CO),0 ,CH3;CONH; .

2-Increasing reactivity
RCOOH ,RCOCI , RCOOR’, RCONH; , (RCO)0

3-Increasing acidity
FCH,CO,H ,CICH,COH ,ICH,CO,H ,BrCH,COH

(¢)Explain by equation the following reaction and then discuss the mechanism, name the products
,give the name of reaction . (4 Marks)

1-2 CH;COOCHs + CH;CH,ONa ——> 7

2-PhCOCH;  + HCNH® ——— 7

3- PhyP=CHCH,CH3; + (CH3»CO —> ?

Qustion No. Four: (13 Mark)

(a) Mark Five Only (\/)for the right statements and (X) for wrong one:- (5 Marks)
1-The major product from the heating of CH;CH,CHO in NaOH is CH;CH=CHCH,CHO)
2-Dimethyl ketone reacts with LiAH4 forming propanol . °

3-The addition of methyl magnisum bromide to 2-butanone followed by hydrolysis give
ter.butyl alcohol.
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4-Under appropriate condutions, primary amines react with ketones or aldehydes to generate
imines.

5-In the Claisen reaction, two molecules of an ester react with each other in the presence of an
alkoxide base to form a p-Kketo ester .

6-All RCHO & R;CO react with base to give o, p-unsaturated ketones via aldol condensation .

(b)Write the IUPAC name for the following:- ( 5 Marks)

Q

o o o
(1)/‘\/‘1\/, & NO", @ MO/\
| /\/H\
(4)/\/IK/\ 5) \

(c) Show reagents and conductions to bring about each reaction. (3 Marks)

[o]

""\)J\u 4
1
[o] / \
Ay oy
_
Ph\)I\OMe NH,

Good Luck

dane o dagal 2 O Beall ae Qi) Giatiad)

(OB Yeladua 4 ) (B ¢ LatiaY)
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Assiut University Jan,2,2016
Faculty of Science Time: 2 hrs.
Chemistry Department Marks: 50

Subject : Course CH-250 (Physical and Inorganic Chemistry)
Students : Microbiology
Final-Term Examination (Acad. Year 2015/2016)

Section I
(inorganic Chemistry Marks:25

1-a) Explain the reasons for Five only from the following:
i)Concentrated solution of HF acid is not kept in glass bottle.
ii)CO, is an acidic Oxide

iii)Cesium ions conduct electricity more than lithium ions.

iv)A mixture of (O,+He) is used for respiration in deep sea diving in preference to air

V)H,O liquid and H,S gas.  vi) NHj; is quite poisonous.
b) How you can prepare (three) only from the following: H,, NH;, HI, Na.

¢) In each pairs of acids, state which is stronger and why?

HCland HI, H,SO, and H,S03, H;PO; and H3PO,.

2-a) Choose the correct answer and comment:

1)Which solution of the following reagents gives a precipitate when CO, is bubbled
into it (KOH, NaOH, Ba(OH),).

ii)Which one of the following species contains an odd number of electrons:

(CO, NH,', NO)

iii)The compound which contains hydrogen bond (CH,, H,S, H,0).

iv)The species which contains paramagnetic properties is (NO, O,, N»)

b) How does diborane react with ammonia

¢) Give three examples of Freon’s and how do they damage the environment?

See Next Page
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Answer

D

TR

i)

the following questions
Section IT
(Physical Chemistry — Thermodynamics) (Marks:25)

Choose the correct answer: (Marks: 10)
1) AE=..—.. a) 0-H, b)0-w, ¢)nRT, d) nRdT

2) AH=AE+..... a) AF, b) AR, ©) AW, d) AC,

3) C;-C = a) AR, b) AF, ¢) R, d)AH

4) In carnot cycle, the maximum work done , =......
5) AS under isothermal expansicn of ideal gas is equal:

2) WRTIn’Z, b) ann%, o ChT, d)C P

1
6) Under adiabatic conditions: AQ = ... a) AH, b) AG",¢) AS*), d) Zero
7y AtconstantP:  AS* =..
8) AG" =AG” +......
9) Consider a hypothetical reaction between ideal gases:
ad+bB<«~E>cC+dD: at Equilibrium
-d(LnK,,)

..... 10) LK, =.
dT
Show that under adiabatic conditions for the expansion of an
ideal gas: PV* = Constant (Marks: 5)
Axrhenius and Eyring equations deduce the Thermodynamic
meters (AE",AG",AH*,..and..AS") (Marks: 5)
{V) The equilibrium constants (X)) for the reaction: (Miarks: 5

PELTIEN
2HI(§) Hl(g) + 12(2)

are: K. =2.18x107 at 7,=764K and K, =1.64x10" at T, = 667K

Find: 1) K,,,..and...K,,, 2) AH™,.AG..and..AG,” for the reaction

Good Luck

Examiners: Prof. Dr. Anana S A Zidan, . Prof. Dr. Seddique M Ahmed
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Assiut University Date: 17/1/2016
Faculty of Science Time: 3 hours
Chemistry Department

The Final Physical Chemistry-2 Examination (C-232) for 2" Level Students

Answer the following questions:

1- Colloids:

1- Explain what is meant by Only Three from the following terms (Give an example

for each term):
i) Associated Colloids. (1.5 Marks) i) Conversion of emulsions. (1.5 Marks)
iii) Electroosmosis. (1.5 Marks)  iv) Emulsifying agents. (1.5 Marks)
2- Describe a method for the preparation of Only Three from the following:
i) Sols of mineral dyes. (1.5 Marks) i) Colloidal platinum. (1.5 Marks)
iii) Water in oleic acid emulsion. (1.5 Marks) iv) Calcium acetate gel. (1.5 Marks)
3-a) Explain what is meant by Peptization by ions. 5 (2/3 Mark)
b) Write on Only Two from the following:
i) Demulsification of emulsions. (1.5 Marks)
i) Define: Electrophoresis - Isoelectric point of protein. (1.5 Marks)
iii) Dialysis as a method for purification of sols. (1.5 Marks)
4-a) Give reason: The amount of clectrolyte required to precipitate a given sol
depends on the nature of the electrolyte added. Give an example. (2 Marks)
b) Complete Only Two from the following: - (2 Marks)
i) -is a common thixotropic gel, and the dispersed phase in emulsions
are generall charged.
i) w sol can be obtained by change of solvent, whereas . can be
obtained by hydrolysis.
iii) Edible jelly can be obtained by - . whereas - can be obtained

by Bredig's arc method.

II-  Phase Rule

a) Predict the number of phases, components then the degree of freedom for each
of the following : ( 3 2/3 Marks)

i- Saturated solution of sugar.

ii- Transition point (at 95.6°C) in sulphur system.

iii-  Cryohydric point (at -55°C) in ferric chloride — water system.

b) Complete each of the following: (3 Marks)

i- In order to define a two component system completely ------- variable must

be specified namely................... 5
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ii-  Cooling of liquids below their freezing point is called -------------—-———- , while
heating of solids above their transition point is known as...............ooooou

ili-  The dome shaped areas represent the regions of , while any
point out side these areas represents the existence of ........ccoveeiiiniiin. .
¢) Explain briefly Only Two from the following: (10 Marks)

i- Sodium chloride — water system.

ii-  The main differences of phase diagram of Pb-Ag system with that of KI- water
system.

iii-  The ternary system NHsNO3-AgNOs . H,0 at 30°C, where the binary compound
NHiNO3-AgNOs is formed.

II-  Electrochemistry: (16 2/3 Marks)

Answer the following questions:

1- If Ecn=0.5164
Pt. H2.H™ (1M) 7 M7?(10%) /M
Calculate E°wm+2 . (3 Marks)

2- Give short account on_the following: (Five only) (13 2/3 Marks)
a. Quinonhydrone electrode.

b- Reversible and irreversible cell.

¢- Metal / Metal oxide electrode.

d- Calculate y of Zn*? ion in Zn/Zn™? acts as a cell with standard hydrogen
electrode (S.H.E), the cell potential equal 0.792 volt at 25°C. E°z,= 0.762 volt
and Zn"? =0.1 M.

i- Draw the cell.
ii- Calculate AG, AH, AS when (0E/0T),=0.
e- Prove that secondary electrode is its anion dependent.
f- From the following cell : Pt. H. H+ // H+. HaPt
P=1 M=1 M=1 P=1
i- Isita cell or not?
ii- Calculate AG, AH, AS.

Prof. Dr. Maher M. Girgis.
Prof. Dr. Maher M. A. Hamed.
Dr. Mustafa H. Wahdan.
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Assiut University Jan:2016
Faculty of Science Time allowed:3 hrs
Chemistry Department

Physical Chemistry Examination(230-C) for Second Level Students

Answer the following questions:

1) Answer Three Only from the following: (16.5 Marks)

a) Derive the kinetic equation to determine the specific rate constant for the

following reaction:
K2
A+B ——————products

b) Discuss the theory of absolute reaction rate.

c) Discuss the effect of temperature on the reaction velocits.

d) At 25°C the specific rate constant for the hydrolysis of ethyl acetate
by NaOH is 6.36 mol™ min™. Starting with concentrations of base and
ester of 0.02 mol liter™ at 25°C, what proportion of ester will be
hydrolyzed in 10 min?

2)Answer Seven Only from the following: (33.5Marks)

a) Calculate the heat of combustion of hydrogen gas at 1500°K, given
that AH® at 25°Ciis -115,6 Kcal for the reaction: 2Hyg+O5—2H,0
assuming that AC,=-3.67 cal.

b) Consides the electrochemical reaction:

M+2H*—M?" +H,

If all the reactants are in the standard state and AG°,5=-77.73
KJ/mol for M?* calculate the cell potential. Is the reaction
spontaneous as written?(F=96.48 KJ mol v

c) Given, for acetic acid that AHy,s =2600 cal mol™ at its melting point
17°C and AH,,,=6000 cal mol * at its boiling point 120°C. Calculate
the change in entropy that takes place when 2 moles 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™.

d) Device an exression for the efficiency of Carnot's engine working
between two temperatures T, andT,.

e) 4 moles of nitrogen gas at 27°C undergo an isothermal compression
from volume(v;)at 2 atm to final volume (v,)equal to 800 ml.Calculate
AE,q,w and AH for the process.

(R=0.0821 l.atm.mol™ K*,R=1.986cal molK?).

.

caldl) 8 ALuy) Ad,
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f) The equilibrium constant is 2.25x10° for the reaction:
SOy t1/20,)«>S0;3( at 600°C.Calculate AG® for the
reaction: 2803280, Oy » at 600°C.

g) The following reaction is performed at 25°C:
NO+1/ ZOZ(g)HNO%g), the standard free energy of formation of
NOy, is 86.6 KJ mol™ at 298°K, find the standard free energ?l of
formation of NOy at 298°K.(K,=9x10'" and R=8.31 J mol'K™")

h) A chemist expands an ideal gas against a constant external pressure of
700 mm/Hg ,the volume changes from 50 to 150 liters. Determine the
internal energy change that took place, knowing that 1.55 Kcal of heat
have been absorbed.

Good Lcuk,,,,

Examiner:Prof.Y.Temerk :Prof.A.El-Awad




image19.jpeg
Assiut University Jan:2016
Faculty of Science Time allowed:3 hrs
Chemistry Department

Physical Chemistry Examination(230-C) for Second Level Students

Answer the following questions:

1) Answer Three Only from the following: (16.5 Marks)

a) Derive the kinetic equation to determine the specific rate constant for the
following reaction:

K2
A+B ————products

b) Discuss the theory of absolute reaction rate.

c) Discuss the effect of temperature on the reaction velocits.

d) At 25°C the specific rate constant for the hydrolysis of ethyl acetate
by NaOH is 6.36 mol™ min™. Starting with concentrations of base and
ester of 0.02 mol liter™* at 25°C, what proportion of ester will be

hydrolyzed in 10 min?

2)Answer Seven Only from the following: (33.5Marks)

a) Calculate the heat of combustion of hydrogen gas at 1500°K , given
that AH® at 25°C is -115,6 Kcal for the reaction: 2H;g+05—2H,;0
assuming that AC,=-3.67 cal.

b) Consides the electrochemical reaction:

M+2H*—M?* +H,

If all the reactants are in the standard state and AG°®,5..=-77.73
KJ/mol for M** ,calculate the cell potential. Is the reaction
spontaneous as written?(F=96.48 KJ mol™v?)

c) Given , for acetic acid that AHg,, =2600 cal mol™ at its melting point
17°C and AH,,,=6000 cal mol " at its boiling point 120°C. Calculate
the change in entropy that takes place when 2 moles 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™.

d) Device an exression for the efficiency of Carnot's engine working
between two temperatures T, andT,.

e) 4 moles of nitrogen gas at 27°C undergo an isothermal compression
from volume(v;)at 2 atm to final volume (v,)equal to 800 ml.Calculate
AE,q,w and AH for the process.

(R=0.0821 l.atm.mol™ K™,R=1.986cal mol'K).

caldy b Al 4y
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f) The equilibrium constant is 2.25x10° for the reaction:
SOx(g+1/2054¢>SO;3() at 600°C.Calculate AG® for the
reaction:280;3(<>280,)+ 0 » at 600°C.

g) The following reaction is performed at 25°C:

NOg+1/. 202(g)<—>NOZ§g), the standard free energy of formation of
NO, is 86.6 KJ mol™ at 298°K, find the standard free energy of
formation of NOag at 298°K.(K,;=9x10"" and R=8.31 J mol "K'

h) A chemist expands an ideal gas against a constant external pressure of
700 mm/Hg ,the volume changes from 50 to 150 liters. Determine the
internal energy change that took place, knowing that 1.55 Kcal of heat
have been absorbed.

Good Lcuk,,,,

Examiner:Prof.Y.Temerk :Prof.A.El-Awad
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Assiut university January 2016
Faculty of science Time 2 hours
Chemistry Departement

Final examination in Organic chemisty 211C for non chemistry
students(the chemistry of aliphatic compounds and some selected aromatic
compounds)

Answer the following questions---------------o--veeoe-o—-- 50 marks
Questionl Answer five only of the following-----17.5 marks
a-Give the structure of the following compounds  i-Cis-2-butene ii-2-butanol
(R,S forms) iii-fumaric acid
b-Define the following terms i-Reaction mechanism ii-Electrophile
c-Rank the following halides in order of increasing reactivity towards
SN2 mechanism.Explain your answer
i-methyl bromide ii-n-propyl bromide iii-ethyl bromide
d-Complete the following reaction and suggest its mechanism
CH3CH2Br +alc. KOH/heat------------=---------~ »?
e-Provide the structure and name of the products of the following reaction
1,3-Butadine+Br2--------n=--r-meeuneen »?
f-Prepartion of succinic acd from diethyl malonate
Question 2 Answer five only of the following--------=-men-mux 17.5 marks
a-Synthesis of ethyl acetoacetate(claisen condensation)
b-Give the structure and name of the products of the following reaction
CH3CH2CH2CH(Br)CH3+EtONa/EtOH/heat------=----~ >?
c-Electrophilic addition of HBr to acrylic acid
d-Complete the following reaction
HCHO+ CH3COCH3+NaOH, ey
e-What is the product results from the following reaction
HOOC(CH2)2COOH+Ac20/heat---- e
f-Preparation of barbituric acid from urea
Question 3 Answer five only of the following----------------- 15 marks
a- Which of following groups activating and which deactivating
i-SO3H ii-CN iii-NO2 iv-CHO v-COCH3 vi- OCH3
b-Suggest a mechanism of the following reaction
Benzene+ConcHNO3/Conc. H2SO4------------ +Nitrobenzene
c-By means of equations convert nitrobenzene to chlorobenzene
d-Synthesis of phenol from benzene
e- Complete the following equation and give the type of the reaction
1,2-Dinitrobenzene +KOH/heat--------------- -7
f-Starting from benzene prepare the following
i- Benzaldehyde ii-Acetophenone
Good Luck
ProfDr.ShM.Radwan _six-M. ®ed="
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Chemistry Department
Final Examination in Organic Chemistry 1(210C) for 2" Jevel students
(Chemistry, Chemistry/physics, Chemistry/ microbiology) e
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Answer the following questions (50 Marks)

0I. 1. Chose the correct answer for the following questions: .(10 _marks).

g S
i. Which of the following statements regarding th¢ E2 mechanism is wrong?
a) Reactions by the E2 mechanism are always bimolecular.
b) Reactions by the E2 mechanism are generally second order
¢) Reactions by the E2 mechanism usually occur in one step
d) Reactions by the E2 mechanism usually occur in two steps.
ii. Which of the following statements regarding the E1 mechanism is wrong?
a) Reactions by the E1 mechanism are unimolecular in the rate-determining step
b) Reactions by the E1 mechanism are generally first order.
¢) Reactions by the E1 mechanism usually occur in one step.
d) Reactions by the E1 mechanism are multi-step reactions
iiii. Which of the following statements regarding mechanisms of elimination reaction is wrong?
a) The E1 mechanism does not require a base.
b) The E2 mechanism generally occurs under highly basic conditions
¢) The E2 mechanism is stereospecific.
d) The E1cB mechanism is usually unimolecular in the rate-determining step but leads to second order rate law.
iv. Which of the following statements regarding regioselectivity of elimination reactions is wrong?
a) More substituted, more stable alkenes are generally formed preferentially by both E1 and E2 mechanisms.
b) b) Substrates with a poorer nucleofuge tend to give the less substituted alkenes.
¢) Sterically hindered, bulky bases tend to give the less substituted alkenes.
d) Reactions by the E1 mechanism are generally less regioselective than those by the E2 mechanism.
v. The E1eB mechanism including:

a) Carbineum ion as intermediate. b) carboanion intermediate
¢) has multistep process ¢) has one step
d) 1" order law rate ¢) 2" order rate law

vi. The substance formed on addition of water to an aldehyde or ketone is called
a hydrate or a/an:  a. vicinal diol  b. geminaldiol . acetal  d. ketal
vii. Many nucleophilic addition reactions of aldehydes and ketones are catalyzed by acid or base. Bases
catalyze hydration by:
a. making the carbonyl group more electrophilic
b. shifting the equilibrium of the reaction
¢. making the carbonyl group less electrophilic
d. converting the water to hydroxide ion, a much better nucleophile

viii. The reaction of an aldehyde with hydrogen cyanide is an example of reaction.
a. a nucleophilic substitution b. an electrophilic addition
c. an electrophilic substitution d. a nucleophilic addition

ix. in acyl substitution reactions:
a. Protonation of the carbony! is followed immediately by loss of the leaving group.
b. Loss of the leaving group is followed by rearrangement of the carbocation.
¢. Addition to the carbonyl by a nucleophile is followed by loss of leaving group.
d. Ester hydrolysis is followed by deprotonation.
e. An Sy2 reaction occurs
x. The substance formed on addition of water to an aldehyde or ketone is called a hydrate or a/an:

a. vicinal diol b. geminaldiol ¢. acetal d. ketal
oo e e e o e o e e e e e s o e e e e e e T e e R R R Sk e ok





image2.jpeg
Q2.Describe the following reactions proceeded with which mechanism. ..o (10 marks)
(Sx1,Sx2, ELor E2) and draw the product:

KCN i
N . T S eAL A RO
DMSO H,0, heat '

5 LoBr PO o ~|'/\< Nasi

H M DMsO

oS

Br
5. />/\ NaSH_ . CH;COH
X‘Br DMSO -

7. Ch Nal (1 equiv.) Br CH;CH,OH
—_—? Z —7
acetone § 8. >\/ 25°C
Cl
OTs
KOC(Me)s OH
9. —> 9 10. 6MH;S0;
in (Me);COH * —_
120 °C, distill
Me
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Q3. Answer the following:

1) Look to the following equations and answer the followed qUeStIONS..cccerevvrvennrenans veveeeen(5 marks)
You are carrying the follow ng reaction in ethanol as a solvent and the products as shown in
equation
CH,Ph CH,Ph
H3C—(J‘——Br ON ., HyC—C—CN cquation!
H H
2 1 2
pure (5) 100% R (54%) and S(46 %)
CH,'h ~ CH,Ph
HyC—C—Ir N, H;C—C—OCH;  cquation?
uo" C,H:OH A
1 2. e
pure (8 100% R (50%) and S(50%)

a. In equation 1 calculate the percent of the proceeding of this reaction according (Sy1) and what is the
percent according (Sx2)

b. Inequation2 determine the erder of this reaction (Sx1 or Sx2).

¢. Inequation 2 if the concentrition of cyanide anion (CN') or ethanol(solvent) increased the rate of
reaction increased or decreases
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2) Identify the starting materials and reaction conditions to form these products.........ot (5 marks)

y CHy

(i) S (ii) Hﬁo-@——(

J oy
5 O ’

o o

(iii) \ @) ¢ "
COOEt

****k***«k*"(~kir4:n‘«***)‘c*kv‘t*»‘cJvks'cki:s'<)‘r)’(~kv‘<y‘<*Jokk)'r*****kk)ﬂ‘t~k~k~r‘<k"x~k~k*v‘e*y‘<~kk,‘rkk*»\*********’k*kv‘r*k’k**«**

Q4. Discuss(Qnly Four) the reaction mechanism of the following reactions.......coeereeees (10 marks)

a) Wolf Kischner reduction of Methyl isopropyl ketone.

b) AaL hydrolysis mechanism of -butyl methyl ester.

¢) Cross Cannizaro reaction of benzaldehyde and formaldehyde

d) Leuckart reaction of methyl ethyl ketone and methyl amine

¢) Haloform reaction of acetophenone
*‘k*k‘k*k**k*******************k**h************************k*k****y‘v*******k*;‘(kw‘c**k*****
Q3. By equations show how can you carry out the following transformations (Only Four)? (10 marks)

a) PACHO ———— PhCOCH;

o
y I—
o o

o
% AO/\ ———*%‘OH

1) CHOE) ——»> CHyCH,CHO
CHy
€)ph—C=CH —> Ph—CEC—-lC—OH
&,

*M**x***************w*w*mw****w**m*w*wwk*********»‘«*w****w*w**ww**w*wu

: GOOD LUCK
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‘ Assiut University
\\ % ) Faculty of Science — Physics Department
N Final Exam, Jan. 12, 2016
Course: Physical Optics & Optical Fibers (271P)
Programs: Physics, Physics/Electronic and Physics/Chemistry
Time: Three hours - Total mark: 50 marks

Note: Define all symbols used in your answer. (Questions are presented in two pages)

PART I: (14 marks)
Answer the following questions as shown between brackets:
1- The speed of the wave motion described by the equation y = (5.0 m) sin (2.5 x - 10 ¢),
where ¢ is time in sec and x is distance in m, equals:
a) 2 m/sec b) 1 m/sec ¢) 0.25 m/sec d) 4 m/sec e) 50 m/sec
(Choose the correct answer) (2 marks)
2-For the previous wave motion the maximum acceleration of the medium particle equals:
a) 3.5 m/sec’ b) 12 m/ sec’ ¢) 36 m/ sec’ d) 4.5 m/sec’ e) 50 m/ sec’
(Choose the correct answer) (2 marks)
3- For the previous wave motion if the density of the medium equals to 0.012 Kg/m® the
intensity of the wave equals to ...........cocvevvinniniiiinnn. . (Fill in spaces) (2 marks)
4-1In standing waves, if 1 is the wavelength, we get antinodes at distances
a) x=nA/2 b) x=2nt1)A  ¢) x=2n+1)A/2 d) x=2n+1)A/4 e) x=(2n+1)/3
(n=0,1,2,..) (Choose the correct answer) (2 marks)
5-The phasor addition can be used to obtain the resultant of combination of four
electromagnetic waves with constant path difference d.
(Draw this addition and extract the resultant wave when & = A/6) (2 marks)
6-In Newton's rings experiment if a light of wavelength 630 nm is used and the radius of
the lens is 30 cm, the radius of the tenth bright fringe equals ...................... i
(Fill in spaces) (2.5 marks)
7- The cut-off wavelength of a photodetector is related to the band gap energy as .............

(Fill in spaces) (1.5 marks)

Follow questions of part Il in the next page
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PART II: (36 marks, 9 marks for each question)
Answer only four questions from the following:

1-a) Describe how the Lloyed mirror is used as an interferometer to determine the
wavelength. (4 marks)

b) Prove why the Brewster (polarization) angle is always greater than 45°. (5 marks)

2- a) Show how the Nicol prism is used as a polarizer. (5 marks)
b) Explain the physical concept of the population inversion required to produce the laser

beam. (4 marks)

3- a) Determine the principal components of the communication system. Sketch a diagram
showing the main constituents of each component. (4 marks)
b) Deduce the characteristic curve of the electronic LED optical source. If the energy

gap is 1.8 eV Calculate the wavelength emitted light. (5 marks)

4- a) Draw the profile of a GRIN optical fiber. (5 marks)
b) A monochromatic light of wavelength equals to 632.8 nm is incident normally on a
diffraction grating containing 5000 grooves per centimeter. Find the angles at which

the first-, second- and third-order maxima are observed. (4 marks)

5- a) Light of wavelength 580 nm is incident on a slit having a width of 0.30 mm. The"
viewing screen is 2.0 m from the slit. Find the positions of the first dark fringes and
the width of the central bright fringe. What if the slit width is increased by an order
of magnitude to 3.0 mm? What happens to the diffraction pattern? (5 marks)

b) Derive an expression of the numerical aperture of an optical fiber in terms of the

refractive indices of the core and cladding. (4 marks)

Good Luck
Prof. Dr. Mohamed El-Azab Farid
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Chemistry Department /77 )\ /‘/\};";& . Jany 2016
Faculty of Science ﬂ:‘ \’ % Time: 3 hours
Assiut University & £ 50 Marks

ve O
Final Exam of Green Chemistry (214 C) for the 4™ Jevel students
(Credit hour system)

Answer all of the following questions: 50 Marks

1]- Answer two only of the following questions: (2%5 = 10 Marks)

a) Outline the mechanism of oxidation of RCH=CHR in smog?
b) Describe in details the origin and properties of Dioxins and Furans insecticides?
¢) Illustrate by equations the Draths-Frost classical synthesis of adipic acid?

2]-Provide a brief account for four only of the following: (4%2.5 =10 Marks)
a) Creation of ozone in stratosphere b) Organophosphate insecticides
¢) Reactions responsible for ozone hole d) Haze and particulate matter (PM)

e) Hydrogen abstraction reactions of (OH") radical

3]- Answer two only of the following questions: (2%5 = 10 Marks)
a) Calculate the atom economy for the following reaction?
OH COOH hydrogen | carbon oxygen
1 6 8
CO/Catalyst H C (o]
B 1.00794 12.0107 15.9994

b) Describe in details the distribution modes of aerosol particles in a typical urban area?
¢) Describe in details the troposphere oxidation of Methane CH, to CO,?

4]- Answer two only of the following questions: (2%5 =10 Marks)

a) What is the Dobson unit (DU)? Show by equations the role of NO', OH" and CI'
radicals in the catalytic ozone destruction?
b) Write the name and chemical structure for the following:
[ Paraquat — Parathion— DDT — Glyphosate —-Methoxychlor |
d) Write briefly on aerosol types? Discuss briefly the Aerosol Radiative Forcing Effect and
sulfate aerosols?

5]- Answer fwo only of the following questions: (2%5 =10 Marks)

a) List and discuss the disposal methods of PCBs insecticides?
b) Outline the classical synthesis of Ibuprofen?
¢) Discuss in details the microbial degradation of DDT insecticide?

Good Luck
Dr. Hassan Abdou Koth




