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F'inal Exam: Inorganic Chcmistrl'4rr' levcl (C-422)
Answer the following questiops: dlts,i,.o &:U g" gLr.:"oYl

Ouestion Number One: ( 30 marks )
Put right ( V ) or wrong ( X ) in lront of the fbllowing:

1- Organometallic corlpounds are those in which the carbon atom of organic group is bound
indirectly to metal atorn ( )

2- ( C3H7O)4Ti is considered to be an organornctallic cornpound and Cr;l Isf i(C3FITO)3 is not
considered to be an organomctallic compound ( )

3- 'fhe organo compounds of lorv electro positive metais are usually ionic and those of high
electro positivity form o bonded organometallic cornpor"rnds ( )

4- Oxidative addition reactions anc'l inseriion reaotions are utilized to generate metal --

carbon bond ( )

5- Cr(CO)6 and Ni(PF'3)a are cornplex ions ( )

6- [Mn(CNR)6]* and lFe(CN)5COl-3 are binary niolecular compounds ( )

7-The r acid ligands can stabilize metais in low oxidation state and fbrm stable complex ( )

8-'ftre effective atomic number rule is appliecl to all complcxes without exccptiol-rs ( ).

9*Fe(CO)r and Ni(CO)4 are poly nuclear n.retal czirbonyls ( )

1O-Fer(CO)12 is heteronuclear compound whrle N4nRe(CO)16 is homonuclear carbonyl
compound ( )

11- The double bridging types occur fairly frequentl,v arrd alrvays in conjunction with
an M-M bond ( )

l2- stability of'bridged structure increased as the nretal atom size increased ( )

l3- (OC)5Mn-Mn(CO),5 have two bridged CO's while: Fe3(CO)y2 has no CO's bridges ( )

l4- Co2(CO)s exists as an equilibriunr mixture of brirlged and non-bridged structure ( )

l5*'fhe effects of o- bond formation strengthcn thc n-borrcl and vice versa and known as

synergic leactiorr ( ). 
JJyIL:lJt
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Ouestion Nunrber'l'rvo (30 marks)

Cornplete the {bllowing sentences with the correct choice (between brackets ).

l- Thc successivc Kr( . ..) ciucto decreasccl numbcL ol'1120 available lbr
replacement ( increases- decreases ).

2- For determination ol-stability constants in solution. .. i rrdcpcndcrrt crtrrccntr.aliorr
nteasLlrefitents are needed. ( n, 2n, n-i_2 )

3- If Kf,,+t< Ks some clrarrge ltas occur.red in .

4- Chelate cornplex formation results in (.......

...( ionic size .-coordination No.)

) ol'tlre number of indepenclent

6-

a

molecules. ( increase - decrease )

5- Chelate complexes are alu,ays more stable dLre to (
( increase * decrease )

Metal complexes rvithout extra stability are (.

very smalI ions are less labile, because ol(... .) ]\j-1, bo,d and steric effe*s.
(r.veak * strong)

8- 4d,5d metal complexes are usually non_labile, because ol.(... ..." )LFSE.
(small * large )

9- In (' '......) reactions the ratc shows a depcndence r:n the entering group.
(d issociative- associative)

10-'fhe rate constant of square planar sr-rbstitr_rlion reaction ( .... ) as the
,ucleopholicity of the e,tering group i,creases. (decreascs * increases).

I 1- complexes of dr0 ions (2,2n, cd2*, Hg2) are normally ( .. ...). (inert _ labile)
12- Across d series M3*are distinctly ( .. .. ..) labile than M2*. (less -- rnore)
13- Associative mechanism has a step wliere an intermccJiatc is forrned with a (... . ....)

coordination number than the originar cornprex.( rrighcr lower ).
l4- Rate deternri,ing step is ( , ........)if rale strongly depends orr the incoming

ligand.( associative -dissociative ).

l5-softLewisbaseligandsrrave.. ...,....protonaffinity.(veryrrigh-verysrnail)

/.nl!ll4-iJl



Question Number Three

Put rieht ( V ) or wrons ( X ) in front of the followine:

( 30 marks)

1- A reaction may be thermodynamically possible, yet kinetically it is not reactive( )

2- If Kr is large, incoming L binds weaker than HzO (solvent), ( )

3- Irving-Wiliams order of stability constants depends on the type of ligand.( ).

4- In ligand substitution reactions: one Lewis base displaces another. ( )

5- [Fe(bipy)r] '* is much more stable than fFe(OHr)r(bipy)rlt 
t.( 

)

6- Metal complexes that react with t1p<l min are kineticalty inerl. ( )

7- No relationship between thermodynamic stability and lability towards substitution.( ).

8- [Cr(H2O;613*1d3;undergoes substitution slowly, whileFc(l120)6]3+(ds[ast. ( ).

9- Cornplexes of M(lll) f-block are all very labile. ( )

10- Nuclephilicity is rate of attack on a cornplex by a Lewis base relative to tlie rate of

attack by a reference Lewis base. ( )

1l- An interchange mechanism is a process in which there is no intermediate species

with a coordination number different frorn that of the starting complex. ( ).

I2- both krand kz terms are dissociative in square planar srrbstitution reactions.(-. ).

13- The choice of the leaving group in a square planar complex is determined by the

nature of the ligand trans to it. ( ).

14- Intermediates can be isolated or cletected while transition states cannot be isolated.(

15-. The greater the overlap between metal and ligand orbitals the stronger is the trans effect.(

Good Luck

Prof. Sahar El-Gyar, Prof. Said Ibrahim
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Please give only onp cle?r mark in the table in respqnse to each queltioJ

Section (A): Final Examination (50 Marks. Tirrle altowed: 75 rniq)

A{swer the Followins Oue,stions;

Mark ($ for the gorrect statement and (X) for the wrons statement:

1. Supporting electrolyte is a reactive electrolyte used in electrochemical cetls

2. The principle function of a potentiostat is to control potential and measure current

3. Hg forms soluble amalgam with many metals hence lowers their reduction potentials

4;,Microelectrodes reach the state of polarization very rapidly

5. The presence of Ozoften interferes with the accurate determination of other species

6. Polarizable electrode such as DME can take up any potential applied to it

7. Hg is oxidized; it restricts the use of electrode as cathode

8. Auxiliary etectrode does not enter in the redox reaction while it is so important

in keeping a constant. working electrode potential

9. The half wave potential (Ey,) can be used to identity the analge concentration

10. Faradaic processes are those which invotve the transfer of electrons across the

electrode-solution.interface and do not obey Faraday's Law

11. Heyrovsky-llkovic equation determines the number of electrons from the intercept

12. Working electrodes should possess a high signal-to-noise ratio characteristic

13. Eelectrochemical cell is made up of three electrodes immersed in a solution

containing the analyte and also an excess of a nonreactive electrolyte

14. The potential of the working electrode versus a reference electrode is varied linearty

with time
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15. Carbon working electrodes have faster electron transfer rates than metal electrodes

)

16. Solvents used in vottammetry should not'undergo elgglpchp.ryical reactions over a

wide rangeof potential , :

17, Supporting electrolyte should be in large excessof analyte concentration 
' ii 

'

,rl

18. The potentiostat's internal feedbackcircuits prevent current from flowing between

the WE and RE

19. Surface area of polarizable electrode is very small

20. For reversible systems Epa and Epc 0I0 independent of the scan rate

21. Normal pulse is about 5.10 times more sensitive than differential pulse polarography

22. Gurrent is sampled twice in normal pulse polarography

23. Current of polarizabte electrode remains unchanged with changes in the electrode potential

24. Diffusion is the movement of ions from region of higher concentration to region of

lower concentration

25.

28.

29.

30.

31,

ln polarography, a plot of current as a function of applied potential is called a

voltammograms

ln absorption spectroscopy, reflection is maintained minimum

ln the visible absorbance spectrum, the vertical axis represents the absorbance

values and the horizontal axis represents the electromagnetic radiation wavelength

A shift to lower wavenumberfor certain absorption corresponds to a shift to lower

energy

lnfrared radiation has a longer wavenumber than visible light

The wavelength of a 20000 cm{ photon is 500 nm

A plot of absorbance against concentration of KMnO+ is linear with a negative

gradient

At doubled concentrdtion, the wavelength of the maximum absorption is different

Beer Lambeft's law gives the relation between energy absorption and reflected

radiation

The quantum transition that takes place in ultra-violet and visible spectroscopy is

spin of nuclei in a magnetic field

35. X-ray is a type of spectroscopy

32.

33.

34.
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36.Emissionspectro$copyo@nfromananalytemoVeStoahigher.

energy state

37. ultraviolet-visible spectroscopy is an example of absorption spectroscopy

38. The absorbance of a sample that has a percent transmittance of 40 % is 0.3gg

39' Classical methods for anatysis require more amount of sampte than spectroscopic
methods

40. Ftuorescence spectroscopy is'a type of absorption spectroscopy

41. The motar absorptivity of a compound equals to the compound's absorptivity
{(g/ml}1cm.r} x M.wt,

42. sample recovery is possible after spectroscopic anarysis

43, Molar absorptivity is the measure of the amount of light absorbed per unit volume

44. Deuterium and tungsten lamps are used as a light source in UV/r/isible
spectrophotometers

45' lf both the product and titrant absorb at certain wavelength in a spectrophotometric
titration, the end point at this wavetength is placed corresponding to the minimum
absorbance

46. Emission following the absorption of a photon is called photoluminescence

47. The absorptivity of a sample is the same at all wavelengths

48' A precise analytical measurement will always have a smatl retative standard deviation

49. The frequency of a transition (speed of light = ! x {Qe m/s) is 1.1x lgts Hz. The
corresponding wavelength is 200 nm

50. Colored samples absorb within the visible region
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Section (B):

for the correc for the wron

i. Normal pulse polarography, consists of a series of pulses of increasing amplitude

applied to successive droPs

2; ln anodic stripping methods, the WE behaves as a cathode during the deposition step

3. One important application of amperpmetry is in the construction of electrochemical

biosensors

4. Various functional groups' such as C=0, N=N' and NOz are otidized

in the polarograPhic range

5. Peak current for a reversible couple is given by the Randles'sevcik equation:

lo = 708 n C Dt/z 6?3 [1/6

6. Electromagnetic radiation cannot travelthrough a vacuum

7. lf the concentration of an unknown sample is higher than the highest concentration in

thecalibrationrange,thesampleshouldbediluted,

S.Theultraviolet,visiblespectroscopymakesthelightvisible

9. Frequency of electromagnetic radiation is the number of waves per unit time

10. pathlength in uvivis. spectroscopy is defined as the distance that the light travels

through a sample in an analyticalcell

Mark (",h for the correct statement and (X) for the wJ'ong statement:

1. Mass transport defined as the rate at which the reactants and products are transported

to and from the surface of the electrode

2. ln sampled current PolarograPhY, current measurement only over the last few ms of

the droP life

3. Diffusion, migration and convection are three modes of mass transport to and from

the electrode surface.

4; Supporting electrol$e is used in polarography to minimize convection current

s. Reference erectrodes shourd possess a high signar-to-noise ratio characteristic

6. When an emission results from an enzymatic reaction, this emission is called

chemiluminescence
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7. Transmittance is the ratio of the source radiation's power reflected from the sample to

that incident on the sarnple

8. Absorption spectroscopy measures the attenuation of light when a molecule moves to
the ground state

9. tf only the titrant absorbs in a spectrophotometrlc titration, significant absorbance is
not detected before reaching the end point

10. The spectrophotometric titration curve represents a relationship between the
corrected absorbance and the volume of the analyte

section (D): oral Exam (10 Marks. Time allowed: 15 min)

Choose, the Correct Aqswer:

I. The diffusion current in polarography is expressed by...........

(a) Randles-Sevcik equation (b) llkovic equation (c) Boltazmann equation

2. The potential of the working electrode versus a reference electrode is varied linearly

with ...............

(a) Time (b)Current (c)Scan rate

3. Current is sampled twice in ............

(a) Normal pulse - (b) Cyclic voltammetry (c) Differential pulse potarography

4. Gonvection current in polarography is eliminated by...

(a) Addition of KC! (b) Unstirred solution (c) Supporting electrolyte

5. ln polarography, the electroactive species will undergo ......

(a) Always oxidation (b) Always reduction (c) Either oxidation or reduction

6. One part per million is the same as...............

(a) 1 mg/s (b) 1 ng/ks (c) 1 ps/g (d) 1 pg/ks

7. An important advantage of a double-beam spectrophotometer over a single-beam

spectrophotometer is that

(a) it permits cancellation of slow variations of the source power

(b)it requires same light source for UV, vis and lnfra-red radiation

(c) it can be used in conjunction with rapid response detection systems

(dla greater range of wavelengths can be used

8. An aqueous solution of a Ni(ll)salt (0.050 mol/L)shows three absorbance values, one

of which has a value of a = 2,95 M'tcm-1. What is the corresponding absorbance, if the

pathlength of the solution cell used for the measurement is 2.00 cm?

(a\0,221 (b) 148 (c)0.2e5 (d)0.02e5
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g.rh,,.coloredglassplitesoffireplacedinalightbeam.Eachsheet

absorbs one quarter of the right incident upon it. The intensity of the fight transmitted

by the third glass Plate is

(a) 1.56 (b)42.1e (c)56'25 (d)75.00

10. A solution containing 10.00 ppm of "8" had an absorbance of 0'154 in a 1'00 cm cell

at6g0nm.lfS.00mLofthissolutionwasdilutedwithwaterto50.0mL,the

absorbance of the new solution at 690 nm is"""'

(a) 0.077 (b) 0.0385 (c)0.0154 (d) 0.0077
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Good Luck

Exuminers: Dr. Hossieny lbrahim & Ahmed Baume

ANSWER SHEET

Answerfor Section (A): Final Examination (50 Marks)

I 2 3 4 5 6 7 8 9 10 11 t2 13 14 15

t6 t7 18 t9 2A 2t )7 23 24 25 Marks (25)

26 27 28 29 30 31 32 33 34 35 36 37 38 39 40

4t 42 43 44 45 46 47 48 49 50 Marks (25)

Answer for Section (B): Quiz (10 Murks)

I 2 3 4 5 6 1 B 9 10

Answerfor Section (C): Midterm Exam (10 Murks)

I ) 3 4 3 6 7 8 9 10

Answer for Section (D): Oral Exam (10 Marks)

I 2 3 4 5 6 7 I 9 10



Assiut university
Faculty of science

Chemistry department

Final exam

Time:2 hours
Unit process in fertilizer industry

Industrial chemistry
Fourth level

(400 Fng)

First question (30 degrees)

- True or false:
1- The chemical reaction possible goes, when AG is +ve.

2- The main factor, which control thermodynamically the chemical
reaction, is temperature.

3- The main factor, which control the chemical reaction kinetically, is
pressure.

4- The equilibrium constant changes with changing concentration.
5- The pressure of production SOz is one atmosphere.

6- Oxidation of S to SOz to SO: is an exothermic reaction, but oxidation
of SOz to SOI is an endothermic reaction.

7- Controlling the temperature for production SOz done by excess air.
8- Energy, which generated by exothermic reaction decreases the moisture

of the products.

9- Heat exchangers are saving the operation cost of producing So2.
10- Air is better than water in heat transfer.

Second question (30 degrees)

Choice the correct answer

1- The chemical reaction goes spontaneously, when AGo is (*ve, -ve, 0)
2- The chemical reaction equilibrium done, when AG is (*ve, -ve, 0)
3- The best shape for heat transfer is (cylinder, flat, sphere)
4- The equilibrium constant changes with changing

(concentration, temperature,

pressure)

5- Excess air which needed for production SOz (<1, >1, :1)
6- Turbulence efficiency of heat transfer. (decreases, increases)

7- Activity of pure substances equal (<1, >1, 1)

8- Enthalpy of elements equal (0, 1, <0, >0)
9- The most factor consumes energy in industrial chemistry is

(heating, freezing, lighting)



10- Recycling energy of gases done by (boilers, condensers, evaporators)

Third question (30 degrees)

Complete the following

1-Temperatureofchemicalreactiondeterminedby

2- Reynold's number limit in heat transfer equal in flat and

. in cylindrical transfer.

3- Decreasing of moisture done by ... ... or .

4- Recycling of wastes is useful for .. .... and

5- In industrial chemistry must control ... and

(10 desrees)
\d/

Fourth question

- Write the steps to design a chemical reactor to produce MAP.

Good Luck

Dr. Eng.\ Ahmed Dawood
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Ansrver the follorvins questions:
( I ) Put (1) or (x) for the followine:

1- Solvent extraction is one of separation techniques.
2- Solvent extraction involves the distribution of a

Final Examination for 4th Level Students of
"Selected Topics in Analytical Chemistrv" (C-444)

(90 Marks)
(74 Marks)

(
solute between

immiscible liquid phases. (
3- For aqueous dilute solutions the ppm and mg/L units are the same. (
4- Successive extraction is better than single extraction. (
5- For the extraction of benzoic acid from aqueous solution into ether,

relation between D and Kp is (

D= KD

l+ Ko/[H+]oq.
In acid solution D is maximum.
In alkaline solution D is minimum.
The fraction of solute extracted is equal to the
solute in the organic phase divided by the total

)
two
)

)
)
the

)

6-
7-
8-

I)()
number of millimoles of
number of millimoles ofsolute. ( )9- The number of millimoles of solute in each phase is v*r, x Molarity. i )l0- The percent extracted of a solute is the fraction of solute extracted divided

by 100. ( )
11- The amount extracted of a solute after n extractions is given by ( )

X _Xno

12- Surface water is more contaminated than ground water. ( )
13- Cl2possesses a residual disinfecting activity ( )
14- UV disinfection has no toxic residuals. ( )
15- uv disinfection is affected by pH and temperature changes. ( )
16- Condensation reaction is used for the determination of aromatic amine

compounds. ()
17- Condensation reaction is not used for the determination of hydrazine

i.Li*,yt jti dili JLli
(l-3) dr c,lit btf .,.i cEjl JLfii.y!

(4) #t aSrr duiiltjl rt:i..Yt-s

-1-

derivatives. ()
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lB- zinc dust is used as a reducing agent during determination of secnidazole

drug. ( )

rq- CJ? is used as a reducing agent for natulan ( )

20- The condensating agent +,s-aimethyl -o-phenylenediamine is used during

the detection of ascorbic acid. ( )

2l-HgCl2 is used as an oxidizing agent of vitamin c. ( )

22-Flumecinol can be determinJd by elimination and cleavage reaction' ( )

23- Glycine can not be formed by cleavage reaction of nitrazepam' ( )

24-The compoun d 2-amino-5-nitro beniophenone can not be prepared from

nitrazepam. . --.+2 
( )

25- Dopamine can be determined using complexation with Ni*2 ions' ( )

26-Bromothl,rnol blue is detected by ion pair formation. ( )

27-The compound 4-amino antipyiine can not be detected using enzymatrc

reaction. ( )

28- The n electrons form carbon-carbon and carbon-hetero atom double and

triplebonds. A , ( )

29- Norfloxacin drug can not be determined using ion pair formation

reaction. 
e ( )

30- Arbutin can be detected by complexation with AlCl3' ( )

31- The term ,'quenching" refers to many factors that increase fluorescence'( )

32-Inner filter .ff..t o"",16 in samples with very high absorbance' ( )

33- Fluorescence is not affected by changes in temperature' ( )

34- The conductance of the solution is a reciprocal of its resistance' ( )

35- Emitted light is always a shorter wavelength than the absorbed light' ( )

36- Equivaleni conductance is the conductance of one gram of solute

contained between electrodes spaced one centim eter apart' ( )

37-Yeryhigh concentrations can have very low fluorescence' ( )

( il ) Choose the correct answer: (16 Marks)

i- St"ti. quenching is an interaction of:

a) fluoroPhore with fluoroPhore'

b) fluoroPhore with quencher'

c) quencher with quencher

2- The linearity of a sample is related to:

a) chemical composition of the sample'

b) pathlength of the light.
c) concentration of the samPle.

d) all of them.
3- The spectrofluorimetric method for the determination of paroxetine

hydrochloride is based on:

a) oxidation bY cerium (IV).
b) change-transfer reaction.
c) formation of fluorescent complex'

i.ti*Yt Cq 4iti JEii
-2-



4- In titration of strong acid with strong base, initial conductivity will be

...... upon addition of strong base.

a) low and increase.
b) high and decrease.
c) high and increase.
d) not be affected.

5- Collisional quenching resulting in:
a) increase of emission energy.
b) increase of excitation energy.
c) loss of excitation energy.

d) none of them.
If the interfering substance is reflective, the fluorescence intensity will:
a) decrease.

b) increase.
c) not be affected
The luminescence intensity of the Eu-L1-3 complexes was enhanced by the
addition of:
a) carbonate ions.
b) nitrate ions.
c) citrate ions.
d) chloride ions.
Conductometric titrations are not suitable for .. reactions:
a) neutralization.
b) complexation.
c) precipitation.
d) redox.

tt Good Luck tt

7-

8-

ilj-,Yl spti 4ilr JEji
-3-



Assiut University
Faculty of Science July, 2020

Marks: 10

"Selected Topics in Analvtical Chemistrv" (C-444)

(10 Marks)
1- Disinfection makes water safe to drink.
2- Coagulation gives water a sparkling appearence.

3- Potassium periodate cannot be used for the detection of arbutin.

4- The shift of 1..u, for bathochromic shift occurs to longer wavelength.

5- Static quenching involving collisions with other molecules that result in

the loss of excitation energy.

tGood Luck"

Examiners:
Prof. Dr. Hassan Sedaira

Dr. Ahmed Mohamed Kamal Dr. Doaa Abdel-Rahman

the followins ouestion:
r (x) for the followins:

-4-
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Examination of Surface Chemistry & Electrochemistry for 4th Level Students (Chem.432)

Chemistry Major
,t.:rfu-".
i. ,ffi \,
i r lrl-TlE. r !
i I.: 1"1;l !i l8dr{,I t-q#tr

Assiut University

Time:3 h

Date: t3 17 /2O2O

Answer the Following Questions:

Section (1) Surface Chemistry

l- Choose the correct answer

1.To get a n-type semiconductor, the impurity to be added

following number of valence electrons?

(i) 1

Chemist

(38 Marks)

to silicon should have which of the

(ivl s

{iii) lnterstitial defect

. *l*a.
i

_v

Faculty of Science

2. Doping of silicon with boron leads to .........."

{i) n-type semiconductor (ii} p-type semiconductor (iii} Metal (iv) Insulator

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

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

4.What type of crystal defect is indicated in the diagram below?

(ii) 2 (iii) 3

Na*Cl- Na*Cl- Na*Cl-

Cl- Cl- Na* Na*

Na* Cl- Cl- Na* Cl-

Cl- Na* Cl- Na* Na*

{i) Frenkel defect (ii) Schottky defect

(iv) Frenkel and Schottky defects

5. In the Bragg's equation for diffraction of X-rays, n represents ...........

(i) Quantum number (ii)An integer (iii) Avogadro's numbers (iv) Moles

5. The existence of a substance in more than one solid modifications is known as ...........

{i} Polymorphisrn {ii} lsomorphism (iii} Anisotropy (iv} Enantiornorphism

7. Point defects are present in ...".......

(i) lonic solids (ii) Molecular solids (iiilAnrorphous solids (iv) !-iquids

8. The materials which are weakly repelled by the rnagnetic field are known as ...........

(i) Diamagnetic materials (ii) Paramagnetic materia!s (iii) Ferromagnetic rnaterials

(iv) Ferrimagnetic materials



9. Whic$r of the folloinring statements is true?

{i} Fararmagnetie substances are attracted by tlre rnagnetic fierd.

{!E} Paramagnetic substances are strongNy repelled by the magnetic field"

(iii) Panamagnetie suibstances are neither attracted nor reBeiled by the magnetic field.

{iv} Faramagr,letie substances are eBther attracted on repetled by the nnagnetic field.

l0'TEte space between the outernnost filled energy hand and the next enlpty band is

ca11ed.".......".. 
"

{i} Valence band {i!} Conduction band {ii!} Forbidden zone {!v} I{one of these

1t. With increase in tenrperature, tlte electrica! conductivlty of semlconductors

(6) Decreases {ii} Rennains saime {iii} rncreases {iv} None of these

12. ?'he n-type semiconductor is

{r} [D]=[A] {i!} [A] > [D] {iii} [D] > [A] {iv} none

3"3" Schottky defect is sirswn by...."......

{i}Strengfly ionic cornpounds {ii} eonrpounds havrng high eoordinatioR number

{!il} eormpounds eontaiming cations and anions of almost sinrilar size {iv} Ali of these

1"4. A solid having inregurlar. shape is ealled so!!d.

{i} Arnorphous {li) cnystailine {iii} Anisotropic (iv} Isomorphous

15) Extent of physlsorption of a gas increases with ...."......"".

(i) Emcrease im temperature {ii} Deerease in termperature

{iii} Decrease ia'l sa-lrfaee a!'ea {iv} Eecnease in streslgtlr of Vander Waals forces

16) What wili be the intercept in graph Freundlielr isotherm

{i} K {ii} Iog k {ifi} 1 (ir} ;
3"7) On whrich factor adsorption of gas on solid adsorption depend

{r} on temperaturre {ii} CIm pressure of gas {!!i} CIn natune of adsorbent

{iv} A!l the given

3"8) The industrial catalyst should be characterized by

(i) Hlgh surface area (ii) Mechanical properties {iii} Stabilit}, {iv} Atl of then!

3.9) Selective catalyst should

{i} lnerease the neaction rate {ii} ehange the reaction products
{iEi} lncrease the number of molecules adsorbed on the catalyst surface

{iv} Proceed ttre reaetion to deslred product



- F
ll- Put (V ) or (x) for following sentences (22 Marks)

1- lsomorphism is a compound with two different rystal forms ( )

2- The repeated motion many times in the crystals responsible for the plasticity of crystals ( )

3- The freedom of the valance electrons to move through a metal give rise to low electrical

conductivity ( )

4- lf the reflections of a!l lattice positions through a point brings a coincidence of point there is a

center of symmetry { }

5- Chemical imperfections results frorn doping by foreign cations { }

6- The position in energy of the absorption peaks associated with defect centers provides a

direct measure of the ionization energy of an eleetron attracted to the center t )

7- Paramagnetic nesults from the presence of a permanent dipole rnoment ( )

8- The doping of NiO with Li* decreases of its electrical conductivity ( )

9- The doping of ZnO with Al3" increases of its electrieal conductivity { }

10- A catalyst may lose its activity or its selectivity by reduction of active area bV

sintering ( )

11- A catalyst support is unstable under reaction and regeneration ( )

Section (2) Electrochemistrv Chemistrv

Choose the correct answer -, (30 Marks)

F = 96500 c, R=8.3x.4 JK-1 mol-l, 0.082 L atm K-lmol-l, A= 0.509 / (mol kg-t1ttz, cu = G3.5s, Cl =
35.45

1- The standard cell potential of the reaction: Mg {s} + HzO {ll + % O, (e} = lvlg(OFi)z {s)
AG"= - 420.6 kcal

(i)-e.12 v (ii) e.12 v (iii) 2.18 v (iv) -2.18 v

2- The electrolyte is an "........ . conductor.

{i}ionic (ii) electronic (iii)electronic and ionic (iv)atomic

3- Methanol solution is ...............

(i) Strong electrolyte (ii) weak electrolyte {iii} non-electrolyte {iv} norma! electrolyte



4- The salt aetivity nnatlrematEcal forrn of Alz{SCIe}a is

{i} 27 e3st5 {ii} 27e5St5 tiii} 27 C6Y.6 (iv} 108 etY=t

5- What is the ionic stnength of S.3 Ml tvtrgCtrz?

{i} 1"2 ivl {ii} 0'3 M {ii'}s.4M {Ev}G'6nm

6- Acccnding to tl.te Behye-l-{ulee[ lirmitirng law, the value of y r for 1x3.0-3 rn solution of Ke I is

ti) 0.s5 {Ei} 0.e4 {iii} s.e6 {Ev} CI's8

7- T'he salt effect on the reaction: [eo{NH:}sBr} -* + eH- + [Co{l\lFl:}sOH] 
nn + Br-

{l} Zero {iE} Fositive (iei} Negatlve

8- The salt effeet om t!'re reaction: ei4aECOOFl + Clr!$- + CE-N2(ChI5)COOH + !-

{i} Eero {!r} FositEve {iii} Nilegative

g- ,'The eleetnne doubie layer consists of a compact layer and followed by a diffuse layer of

counter ions", this theory ns ealled:

{i} Ftelnrholtz (!E} Stenn {iii} Gouy and ehapman {iv} none of these

10- The po!arizab!e electrode is cheracterlstic by:

{i}$matl surfaee area (li} E-ange surface anea {iii} Over cr.Irrent {iv} Over potentia!

13.- By electnlca! analysis of CuCiz molten salt, 1"5 A were passed for X".5 houn, the deposited

eCIpper was:

{i} 3""?s e {ii} 3".52 s {!ii} 0's28 e (itr} 3's e

x?.- T!.le yolunre of chfronine gas, in the ahove probtrern, collected at one atn: and 273 K was:

{ii1.7sL(ii}0.028t{iii}3.5!-(iv}0.53!-

1B- [f over potentlal {eT} of an electrode as posEtive, the electrode neactiorl is

{i}ReductEon reaetioyr {ii} Sxidatisn reaction {lii} Redox reactlom {iv} non

3.q- lf over potential {q} of an eleetrode is negative, the eleetnode reaction is

{i}Reduction reaction {Ei) Oxidation reaction {iii} Redsx reaction {iv} non

tS- The exchange current density for tlre evoiution of hydrogen at platinum Is 4"0 A rn-z. What

is the current density at 298 K for an oven potentla! 5 mV?

(i)0"623 Am"z {ii}0.55 A gm-z {iii} 0.78 A rn-2 {iv} 0.78 mA rn-2



Answer the Following Questions:

Oral Exam

{L0 Marks)

I. The nurnher of charge carriers that ean result from ordinary donor or acceptor iomieatiott is

IDI +[A] ( ]

The volume of gas adsorbed to fornr nnonolayer V* is equal to slope x intereept { }

An adsonption isothernr !s the relationshlp between the volulme adsorbed arld pressulre at
2-

3-

4-

constant temPeratulre. { }

The polarizatEon eell consists of two eEeetrodes, eathode and anode" {

The Tafetr's equation is applied to study the kinetic of ceil neaction" {

)

)

Good Luek

Frof. Dr" Abd Et-Aziz A" Said, Prof. Dr. Abo Et-Hagag Abd El-Aziz
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Chemistrv Departrnent Time : 2 hrs

Petrochemicals(409C)
Final Erarn. for the -{th level StLrdents ( lndustrial Chemistry)

Put right (r ) or Wrong (X) on the following statements, and Justifv

youranswer : (50x2=100=70 Marks)

1-Coal is a natural source for renewable energy

2- Natural gas was formed via solar energy storage

3-Oil, Natural gas and Atomic Energy are fossil fuels

4- Nuclearfuel is an alternative for natural gas in petrochemical industries

5- Naturalgas and coal gasification products are feed stocks in petrochemistry.

6-Butane, Acetylene, ....etc. are used as feed stocks in petrochem. lndust.

7- Coal is not used as raw material for benzene and naphthalene production

8-Brown coal contains higher amount of water and carbon

9-Gasoline, crack gas and synthesis gas have the same chemical composition

10-Natural gas and heavy oil fractions are not suited for synthesis gas

11'The production of synthesis gas from natural gas and steam involves only

endothermic process

12-The production of synthesis gas from oil and steam involves only

Exothermic process.

13- Allothermal and autothemal processes are not involved in synthesis gas

Production from oil and stea m

14- Methyl alcohol is used in purification processes of synthesis gas

1s--(CHz)- +H2O2 --+CO+Hz IAH=-36K.Cal.] "

16- Hydrocarbons can be produced by Fischer -Troposch synthesis

17- Synthesis gas is a source for H2, CO and methanol

18- CO can be applied with H2 for production of methanol and hydrocarbons

19- CO can be applied with nucleophiles (HzO & CH30H ) to form carboxylic acids

2O-Phosgene (COC|2) can be formed from CO and bromine

21- Synthesis gas can be obtained from light hydrocarbons through allothermal

Catalytic reforming process

22- Synthesis gas can be formed from heavier petroleum fractions by

autothermal partial oxidation

23-Production of hydrogen during aromatization and desulfurization

Processes is possible

24- Hydrogen gas can be used in hydrocracking and hydrotreating processes

25- Most of methanol is consumed in chemical industries , only

lO% ls used in energy production .

26- Methanol is used to improve knocking, it has medium Octane Number

27- Yeast and Bacteria can synthesize protein from methanol and ethanol

()
()
()
()
()
()
()
()
()
()

)

)

(

(

(

)

)

)

()
()
()
()
()
()
()
()

\ Cl-4? t r:C -.8- jlt
-l



2B- Formaldehydes is available in only two commercial forms.

29- Ag catalysts are preferred for oxidative dehydrogenation of methanol

to formaldehyde

30- Formic acid can be synthesized (irectlyfrom CO hydrolysis with water

31- Methylformate is a prospective synthetic unit in C1 chemistry for

synthesis of ethylene glycol, CH3CHO, CH3COOH

32- HCOOCH3 + CH2=ff{2 + catalyst ---+ CHgCHzCOOCH2CH3 (

33- HCOOCH3 + H2NCH2CH3 + catalyst ---) HCONHCH3 + CH3OH (

34- Cyanogen chloride can be obtained via the reaction:

HCN CLz CICN

35-- Cyanuric chloride is a trimer of cyanogen chloride
36- Melamine can be synthesized by reaction of NH3 with cyanuric chloride
37- Freon is a dichlorodibromethane, can be used as a refrigerant
38-Acrylonitrile can be prepared from Acetylene by reaction with HCl.

39- Alkylation of benzene with propylene tetramer gives Toluene
40-Styrene, the monomer of polystyrene polymer can be obtained from the
reaction of benzene and ethyl alcohol in one step.
41- lsoprene is 3-methyl-1,3-pentadiene and represents the building unit
of natural rubber.
42- Glycerol can be obtained from propylene in many steps.
43 - Viscose can be prepared from COz & cellulose in basic medium
44- Plastics are soft and easy to turn into many different forms during
manufacture.
45- Colorants, plastlcizers, stabilizers and fillers are normal ingredients in

polymers industry.
46-Oxidation of n-propane gives Acetaldehyde
47- Nitration of ethane gives Nitroethane
48- Oxidation of Propylene gives Acrolein'
49- X- Ray Scattering is used to investigate the crystal structure of
the polymer
50- Recycling of polymers is not necessary in our life

)

)

)

)

)
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For Oral Examination: ( Answer on 5 o4ly) (5x2 =10 Marks)

1-Fossilfuelsareuffialsinpetrochemicalindustries ()

2- Fischer- Troposch method gives synthesis.gas from coal gasification

:- genzene and benzine have the same molecular structure.

4- Synthetic fibers have less melting temperature, poorinsulation; burn

more rapidly, and not skin friendly. 
r

5- Hair, silk, Dacron and Terylene are polyamides

6- Plastic recycling and production of biodegradable plastics are needed for

solving environmental pollution problems'



Assiut University

Faculty of Science

Chemistry Department

July:202A

Answer the following:

Final Examination

Fiber and Textiles c- 404 Fourth year; lndustria! chemistry

Time:2 hrs

1) Discuss the physical properties of fiber related to durability.

2) Tabulate the morphology and chemical structure of both cotton and

wool fiber.

3) Discuss the relation between the following:

a) Luster and contour of fiber.

b) Electrical conductivity and Absorption in fibers,

c) Burning and chemical composition of fibers

Good Luck

Examiner: Prof.Dr.Saoud.A. Metwplly
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Date: Saturday, Afi lA7 12A20

Answer the following questions in the same p?pers:

A) Complete the followinq tahle:

Polymethylmetha
-acrylate

Polyvinyl
chloride

Polypropylene

Polyethylene

Time: 2 hou

Structural formula ofStructural formula of
monomer

Page I of8



Polyrathylene
terpltthalate

Polystyrene

B) Complete the follo:winq table:

Structural formul;r of
lTrrOllOffleI

Nylon-
6,6

Page 2 of8



Urea-
methanal

C) Choose The Corr,er;t- answ'g[

1, The possibility to prepare polyethylene from :

i) Cyclohexane ii) E:thy'lene gas iii ) rr-propane

Page 3 of8



Z, Condens ation polymerizaticn go through :

i) Do uble bond ii) Tr iple Bond iii) Difunctional groups

Addition polr,rmerizatiart go through :

Double l:onC ii) Cyclic Ring iii) Difunctional groups

-Ihe 
word "[)olyme;r" came from :

i) Muaatraba, ii) Translated iii) Both

5. An example fr-:r lnitiator to anigniq polvmerizatlon:

i) Buty! chlorid e ii) Butyt lithium iii) Butyl fluoride iv) Butyl sulPhide

5. Nylqn 60_ggrn be prepared frqm:

i) Hexamettrylr:nediamines with sebacoyl chloride ii)Hexamethylenediamines

with adiproy I chloride iii) Hexamethylene-diamines with terephthaloyl chloride"

7 " Starch and, Celiulose come from:

i) o -.r;lucose and p -glucose

iii) F, -maltose and u *ntaltose

aJ.

i)

4.

ii) o -glucose and B -sucrose

iv) o -glucose and B - fructose.

9.

ti. " Carbon Fibers...the woncler polymer... strongerthan the steel"' lt prepared fro

i) F,olyacrylamide ii) Polymetlrylacrylate iii) Polyacrylonitrile

ii) rv) Polyacrylic acid"

Polyr,:ropvlgne,. as e

i) Branchred polymer ii) star polyrner iii) linear polymer

ii) iv) Dr.rndrimers

Free rardical polymerization consist from:

lnitiation sf.ep ii) propagation steps iii) termination step iv) All the previous steps'

Tlne exceptir.ln for the pre;laration of polyurethane :

Carme from difunctional monomer$
previr:usly.

ii) No byproduct both the

12)The main difference l:etween step-growth and chain growth polymerization is'

i) The unsaturated certter ii) Difunctional groups iii) Byproduct iv all of them

10.

i)

11)

i)

Page 4 of ll
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,)Wni.f, one of these monomers needed the

polymerization:

i) Vinyl Chloride, ii) StYrene 
'

smallest time (E0entiqn it) in

iii) MMA)

14)which of these polymers are : branched, linear or cross linked:

Potyethylene,Polypropylene,Polyisoprene,Polyester,Polystyrene,

PolYbutadiene , NYlon'

1 5)Coordination polymerizatlon using Zigler-Natta catalyst use:

i) Titanium Monochroride ii) Titanium dichroride iii) Titanium Tetrachloride

iv) Titanium oxYchloride

16) coordination polymerization using Zigler-Natta catalyst use:

ii) Trialkyt Aruminum ii) Mono-arkyr Aruminum iii) Di-arkyr Arurminum iv)

All of them.

17)NaYlon 6 came from Monomer

CaProlactine iv) CaProlactYne

called: i) Caprolacton il) Caprolactame iil)

Both of
1B)The Paradoxical Role of OxYgen means ' i) lnhibition ii) lnitiation iii)

them.

19)ln the thermal imitators , which compounds are used:

i)Hydrazo.compoundsii)Azo-compoundsiii)Azomethincompounds

20)Anexampleforlnitiatortocationicvinylpolymerization:

i)Sodiumhybochloriteii)Aluminumchloride
iii) Sodium chloride iv) Potassium chlcride

21)The carbon fiber named this its name because:

i) lt contain Hydrogen onry ii) rt contain carbon onry iii) it contain both H and c'

22)The main difference between Kevlar and Nyron is : i) the two monomers are

aromatic ii) one aromatic and another aliphatic iii) Both of them'

23)The difference between Dacron and Teryrene : i) Due to its chemical structure

ii)Duetooriginalcountryii)Duetoitsmechanicalproperties.

Z,)lnurea-Methanal polymer, it came from : i) urea and methanol ii) urea and

ethanoliii)Ureaandformaldehyde'iv)Ureaandacetaldehyde

Page ! of tt



D) Complete the followlnq sentences:

1 )Three things make the polymers are different:

i) . ii) iii).

2)Polymers Like ,, both have lots and lots of

3)The best advantage of polymeric materials are:

i)..... ...,ii). ....iii).

iv) ... .v). vi).

4)The main classification for the polymers are: ... and

5)HIPS copolymer came from the copolymerization of .... and

6) Bubble gum came from . ... .. and

7)Cotton is a . ..polymer and its monomer named

B)Types of copolymers:

i)

ii)

ii)

.iv) ,...

9)Backbitting means.

10) Dianion means.

Page 6 of8'



Self initiator means: ,.. , ..

12) Types of lnitiators with examples.

13) ln the living PolYmerization,

(Carbanion) bY :

i) ....

we put an ending for the living chain

ii) . ..

iii). . . .

14) The classification and the chemical structures for the synthetic Dyes

according to the type of chromophores present ?

1 S)The Advantages, Disadvantages, for:

i) Cotton

ii) Wool

iii) silk

Page 7 of8



iv) Polyesters

16)The significance of fiber evidence and using the fibers to reconstruct crime scenes :

17)The main tests for the identification of Fibers?

18)The hole appear when a dilute alkali is spilt on a fabric made of polyester because:

Good Luck

Examiner:

Prof. Dr. Kamal lbrahim Aly

Page tl of it



/ rrriut University
Faculty of Science
Chemistry Department

Date: July 2020
Time allowed:2 Hours

Final exam of Chemistry of biomolecules (413c) for double major-chemistry students(Chemistry of carbohyclrates, amino acids & proteins, Lipids and nucleic acids)

Answer the following questions:

t 
(45 Marks)1) Sugars that differ only in tt "i*t"r*.t .*Gy at a single carbon are termed:

a) Epimers. b) Anomers. c) Monomers
2) Sugars formed because of formation of cyciic structures. The s- and B- forms r.vhich differ inconfiguration at c1 only in ardoses or at c2 in ketoses:

a) Monomers. b) Epimers . c) Anomers.
3) Acetylation of glucose gives:

a) penta acetate derivative b)two different penta acetates c) two different tetra- acetates4) Oxidation of glucose with nitric acid gives:
a) saccharic acid b) Gluconic acid c) Glucuronic acid d) Glycolic acid5) Lactose is a reducing sugar and consists of:

a) Glucose * fructose, linked 1_2,. b) Two glucose units linked 1_4,.
c) Galactoss + glucose linked 1_4,. d) Two !1.r"o." units linked 1_5,.

6) Maltose is a reducing sugar and consists of:
a) Glucose r fructose, linked. 1_2,. b) Two glucbse units linked 1_4,.
c) Galactose * glucose linked 1_4,. d) Tr,vo-glucose units linked 1_5,.

7) which one of the following acids give the furfural ierivative when react with glucose?
a) conc. HzSO+. b) Conc. nitric acid. c) conc. HCl.

8) cellulose is a polysaccharide composed of several thousand of D-glucose units jointed by:al Q-(1,4') glycosidic linkage. b) B-(1,2,) glycosidic linkage.
*c) P-(1, 5') glycosidic linkage. d) F.(2,5,) glycosidic linkage.

9) Rayon (or viscose) is a: \ ) - / ,rure.v'

a) cellulose acetate' b) cellulose nitrate c) Regenerated cellulose d) ceilllose xanthate10) Reaction of glucose with excess phenyl hydrazine followed by hydrolysis with conc. HCI gives:
a) Glucosone ._ b) phenylgluc ourir". c) fructose.

11) Which one of the following acidsionverts glucose io S-hydroxymethyl furfural aldehyde?
a) conc. H2SO4 b) conc. HCI c) conc. HNO3

12) which one of the following acids converts glucose to,elemental carbon?
a) conc. HzSO+ b) conc. HNO3 c) conc. HCI

13) Which one of the following is not reducing sugar?
a) Maltose. b) Lactose. c) Suirose. d) Glucose

14) Osazones are not formed with:
a) Glucose. b) Maltose. c) Lactose. d) Sucrose

15) D and L forms are_ determined by the orientation of the hydroxyl group (-oH) around:
a) The pre-last carbon atom b) Last carbon atom c) First carbon

16) The gradually change of rotation of s and B anomers of glucose to equilibrium value is called:
a) Epimerization b) Mutar.otation. c) Condensation.

17) Which pair of the following sugars give the ,u** orurorr",
a) Glucose, manno:: b) glucose, galactose c) mannose, galactose

18) Which one of the following amino acids has no stereocenter (has no chiral carbon atom)?
a) Glycine. b) Alanine. c) Aspartic acid d) Ttryptophan.

19) ca*ying out the strecker amino acid synthesis on acetaldehyde gives: 
' ^

a) Glycine b) Alanine c) Aspartic acid d) glutamic acid
20) The sequence of amino acids in a polypeptide-chair is called:

a) Primary structure b) Secondary structure c) Tertiary structure d) euaternary structure

- (P.T.O) ;.r*Yt os! aui:.8:t-



-

II.

21) Which one of these amino acids is not optically active?
a) Cysteine b) Lysine c) Arginine d) Glycine

22) Proteins are made up of u-amino acids units, linked together by:
a) Peptide linkage. b) Glycosidic linkage. c) Phosphodiester linkage d) Ester linkage.

23) The amino acid has equal tendencies to folm either of positively or negatively charged molecules at:
a) The isoelectric point. b) The melting point.

24) Rancidity increases as:

c) The boiling point. d) End point.

a) The molecular weight increase. b) The molecular weight decrease.
c) The number of double bouds increases. d) The number of doubie bonds decreases.

25) The number of milliglarns of KOH required to completely saponify one gram of fat is termed:
a) Saponification number. b) Iodine vaiue. ' c) Acid value.

26) Alkaline hydrolysis of oils leads to the formation of:
a) Metallic salt of fatty acids and glycerol b) Fatty acids and metaliic salt of glycerol
c) Metallic sait of fatty acids and metallic salt of glycerol d) Soap only

27) Separation of arnino acid mixture by Electrophoresis depends on:
a) Solubility. b) Isoelectric point. c) Melting point. d) Boiling point.

28) The amino group of amino acids reacts u,ith nitrous apid and converted to hydroxyl group:
a) With liberation of N2 gas. b) With liberation of CO2 gas. c) With liberation of CO gas

29) The main deference between fats and oils is that oils have:
a) Large percent of unsaturated fatty acids. b) low percent of unsaturated fatty acids. c) None of them

30) In nucleic acids, the nucleotide monomers linked together via a:

a) Phosphodiester linhage b) Peptide linkage c) Glycosidic linkage
in the front of the correct Statement and (X) in the front of the rvron (25 Marks)

1- D-glucose and D-galactose are epimers and give the same osazone.
2- Glycyl-L-alanyl glycine is tripeptide.
3- Reduction of fructose gives sorbitol and marutitol.
4- Acetylation of glucose gives two different penta- acetate derivatives.
5- Glucose can be converted to mannose by heating with organic base.

6-Glucose gives the characteristic reactions of aldehydes as the color with Schiff reagent
7- Reduction of glucosone gives fructose.
8- All sugars are carbohydrates but not all carbohydrates are sugars.

9- The sign (+ or -) of rotation is experimentally value and not depends on the D or L configuratiorr
10- The presence of solid o-amino acid as Zwitter ion explains its high melting points.
1 1- In proteins, the amino acids joined by glycoside linkage.
12- All protein-derived amino acids except glycine have at least one stereocenter and are chiral.
13- Dialysis is a property, which used to separate proteins from small molecular weigirt compounds.
14- Glycyl alanine and alanyl glycine are the same dipeptide.
i 5-Ali amino acids containing one amino group and one carboxylic group
16) Arnino acids can't be directly titrated against alkalis,,because of the interference of the amino group
17) Esterification of glycine with ethanol in presence of hydrogen chloride gives Ethyl glycinate-HCl.
18) Glycine reacts with nitrous acid to give glycolic acid u,ith liberation of CO2 gas.

19) Proteins are amphoteric depending on the pH of the solution
20) In Gabriel's synthesis, potassium phthalimide is used with halo acid to give the amino acid.
21-The triesters of fatty acids u,ith glycerol compose the class of lipids known as fats and oils.
22- The iodine value for triolein is equal to zero.
23- Soap is the sodium salt of fatty acids.
Z|-Nllldhydrolysis of nucleic acids yield their monomeric units, compounds called nucleotides
25-Unlike proteins, nucleic acids contained no sulfur.

- g';li.-ill piJl AJ.i-.,i i"lr:^tt a+uttAl-;Jl -'Iiil-



Oral exomination port (10 marks)

Choose the right onswer for the following:

1) which one of the foilowing monosocchorides is D-ordopentose?

2) Which one of the foltowing corbohydrotes is 0_ form?

3) Which one

H
IE-c-cooH
I*NH"

A

BC
of the following

H
IE-C-coo-
I

NHz

B

is the zwitter ion?
HHt-IR-e-coo- R-q-COoH
I --- 

_l__*NHs NHz

cD
4) Which nome represents the following tripepfide?

a) Glycyl gtycyt olonine H ? ?Hu
b) Glycyl olonyl glycine H,N-YN\-)"'NAyOH
c) Alonyl glycyl glycine O H o

5) Which of the following is the sucrose sugor?

Y cn.on
no-f-\'-;o,

irr\
tiod_9=-\--l_-n

i oHl
Hl

Ilocir, ,o.. ?
t;' trl
K)
i,trt '?/"*,o*

I-_--lOHH

OH
II cu.os

-l - --(\H. ,, _. 
1_ 

_"il "l

HO-, !----'1.--'',,--j- osl

fl ^cH.oH
ii--.', - ---o_O.-\.-l-.-H,\- Ho -,. U- --nr - \r, oH:i- -oHY

HH

c
A q

Good luck
Prof. Dr. Mohamed S. Abbaclv
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Examination of lndustrial Catalvsis for 4th Level Students {Chem.401l

Applied lndustrial chemistrv
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Faculty of Science

Chemistry Department

Answer the Following Questions:

l- Choose the correct answer (30 Marks)

1.The industrial catalyst should be characterized by

(i) HiSh surface area (ii) Mechanical properties (iii) Stability tiv) All of them

2. Selective catalyst should

(i) lncrease the neaction rate (ii) Change the reaction products

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

(iv) Proceed the reaction to desired product

3. 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 eonstant

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

4. What is the features of catalytic processes for manufactunes of organic conrpound

(i)They are highly exothermic (ii) Certain compound may beexplosive

{i;i} The desired product must be stable (iv} AII of thenn

5. Effective catalysts for oxidation reactions are

(i) Transition metal oxides (ii) Metal halides {iii} lvletal with physisorbed oxygen

(iv) None

6. Preparation of CulZnA/AlzAs as an active catalyst fon synthesis of methanol

proceeds as.

{i} The original catalyst was obtained by Co-Precipitation

(ii) Calcination to decomposition of the primary phases

(iii) Reductisn of the calcined precursor (iv) All of them



,i

f

.

i Z.A basie concept of catalyzed reactisns explained by

{i} The geometrieal theo*"ies {ii} Eleetronic theories (iii} ChenrEcal approaeh

{iv} AEI of them

8. Aeeonding the chemica8 appnoach the desirahle €nergy for decomposition the

Enterrned iate cornplex is:

{E} FilgB? energy {ii} I-our energy {!Ei} lntermediate energy {iv} None

$. What is not true fqr a good catalyst.

(i! Seleetive (ii) Active {iil} Stahle {iv} Expensive

i fO" g Cataiyst rnay lose its activity or its selectlvity hy

{i} Foisonimg {ii} Bloek of sorme pores {iii} cneation of aetive site (iv} All of them

11" Ti'le disadvantage of a hornogeneous catalyst is"

{i} eonrosion pnoblenrs {ii} Poisonous {frii} Expensive (iv} All of thenn

3.2. What is not tnue fon desirable eharacteristie of support

{E} ffiesirable nreehanica! properties {Ei} F{igh surfaee anea {Eii} Low eoat

{iv} Unstable unrder reactiom amd negeneratiom eonditions.

13" What is not true fon y-alumima support"

{i} [-{as hlgh surface area {!i} ls relatively stab!e over the temperature !'arhge

{iii} !t ean be used as catalyst (iv} lt converts to s,-alumina at 5CI0'C

14. The possibie cmechanEsm of structural promoter is

(i) tt has a dual-furretion action

{!i} T*re prornoter may ulnchanged the electroRic structune of a eatalyst

{liE} The prornoten has no effeet on t}re stnucture of a cata[yst

(iw) the pnomoter has no effeet on tlre effeetive activation energy

trS. Seleetivity of a eataHyst wi!$ vary with

{i} Fressure {ii} temperatura'e {iii} Composition {iv} All of them



ll- Put (V l or (xl for followine sentences (40 Marks)

1. The turnover number is the number of molecules that react per site per unit time ( )

2. The maximum rate of reaction is obtained when the bond between the adsorbed

complex and the catalyst surface is two weak ( )

3. A catalyst may lose its activity or its selectivity by reduction of active area by

slntering { }

4. A catalyst support is stable under reaction and generation conditions ( )

5. Structure prornoter changes the chennical composition of the catalyst ( l

6. Negative catalyst is a substanee which decreases the rate of reaction ( )

7 " The activity of a catalyst refers to the rate at which it causes the reaction to proceed

to chemical equilibriurn ( )

8. A number of acidic solids can catalyze a wide variety of reactions similar to those

catalyzed by strong rnineral acids ( )

9. ln Wacker process ethylene is oxidized to acetaldehyde { )

10. In impregnation method for synthesis of a eatalyst requires more equiprnent { }

11. Extrusion proceed as a solution is extruded through a die with multiple holes and cut

off to form short cylinders { }

L2. A support was that of an active substance that provided a means of spreading out of

an expensive catalyst { }

13" The hydrolysis of sodium aluminate as the following equation

2NaAlO2*NaOH+Alz0g ( )

14. A texture promoter is an inert substance which enhance the sinterung of

microcrystals ( )

15. Acrylonitrile was rnanufaetured accordlng to the following equation

l\lH3+C:Hs )CH2=CHCN ( )

16. Acrolein was manufaetured by the equation

C!{3CH = C!'lz + Oz * Cl'{2 = C!{C!{O + FlzO t }

17. The conversion of acrolein to acrylic aeld can be written :

2Cl-12= CHCHO + HzO + 2 CH2 = CHCOoH ( )



/

18. Ethylene can be oxidized to ethylene oxide with low selectivity over supported silven

catalyst t )

39. lron nnolybdate catalyst Fez{MoOa}E used fon converrion of methanoi eHa0l-l to

formaldehyde at a reaction ternperature of 200'C { }

20. The usual eatalyst used for oxidation of SOz to SOs is vanadia and potassium suifate
supported on alunrina { }

OIai Hxam

Amswer theJollowine Questionpj

St_ate {/} or-lI} and eive the right ansygen if qnv tor the followine (10 lVlarks}

L. The use of two absorhers decrease the overal! eonversEon and mininrizes 5Oz

discharge to atnnosphene { }

2. For the oxidation of SOz lnto SOs over the commercial catalyst depends on V4fV5*

ratio { }

3. t"Epon lreating y-alunnina at 50G'e eoRverts to o-alulmina ( ]

4. Eismuth nnolybdate and other rnolyhdate catalysts are cornm'lereially u.rsed for

rnanufacture of aerylonitrile { }

5. The activity of the most active catalyst used for synthesis sf methanol independent

on the prepanation procedures ( )

- Good Ltlck -------

Frof. Dr. Abd El-Aziz A. Said
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Answer the followine questionsr (70 marks)_

A. Choose the correct answer: (2 marks for eaeh point)

1- End point colour in Mohr method is

A) Red colour B) Blue Coloun C) Yellow Colour D) Black eolour

2- 0. 1M HCI solution is titrated against an unknown [\aOH solution. 10ml- of the 0 "1M FiCl

is required to reach the equivalency point of 10 mL of NaOl-|. What is the concentration

of the NaOH

A)0.0sM B)0.1M c)0.1sM D) 0.2Mt-

e) Salt bridge

3- ln an electrolytic cell , metal passes in two ions at

A) Cathode B) Anode

4- The sum of oxidation number of all atoms in a neutral molecule

A)0 B) +5 c) -1 D) +3

5- lons having negative charge

A)Anion B) Cation C) Neutral D) +7

6- Find the oxidation state of Cr in Cr2O-27

A)+7 C) +5B) +5

7- lf a solution has a pOH = 1 , it is also considered
A)Acidic B) Basic C) Neutnal

8- The auxiliary electrode in polarography
A) Dropping mercury electrode

C) Graphite electrode

D) -r

D) Cannot be deternrined

B) Mercury pool
D) Rotating platinurn electrode

9- Precipitetion titration are classified by which mechanism

A) Adsorption B) Color at End Polnt C) Ion Exchange D) All of The Ahorve

10- What are the products of the neurtralization reaetion hetween Hel and LiOH

A) H2O B) Liel e) H3CI* & oH'

e) +a

e) -x

D) HzCI & Liel

D) +7

E )-2

11- Oxidation nunnber of hydrogen iorn (H.)
A)-1 B) +1

12- Oxidation nurnben of flurorine in NaF

A) +1 B) CI



I3 - Find the oxidation statc of tu{n in ftvtrr'rCIa

A) +7 B) -2 e) +5 D) +3

Phenolphtha[ein is atrl eif the foliowing EXCEPT

A) Neutral B) etrennieal indieator e) Pink in hases D) Greenish/Vetiow irr aeids

15 - ln polarography usurally

A) Voltage eonstantly nreasured in negative dinection B) Voltage is [<ept eonstant

C)Voltage constantly measured in positive dineetion

D) Current either increase or deerease

16 - Which Titration is known as the Argintometrie titration?
AlAcid base Titration
C) Gravirnetry

20- Ions having positive charge

A) Cation B) Neutral

B) Diazotization Titration

D) Pree ipitation tltratfon

17- Find the oxidation state of V in VO-3

A) +3 B) +A C) +s

18- Supporting electrolyte is is used to suppress

A) Diffusion B) Migration e) eonvection

19- Which sentence is false about precipitation titration?
A) lt must be rapid and quantitative
B) It must give insoluble precipitates at end point.
C) lt must not affecting by co-precipitation or post preeipitatlon

D) lt must be slow and quantitative

D) +6

D) Residual

D) Nitrogen dioxide aeid

e) 0hnn law

C)Anion D) +7

21- The diffusion current in polarography is expressed by tlre equation

A) Beer-Lambert law B) llkovic equation C) Boltzmann equation D) Bragg equation

22- When titrating a strong acid with a strong base, tftre equivalence point

A) Will be below a pH of 7.0 E) Will be above a pH of 7.0

C) Will be at a pFl ot 7.0 D) Will be either at above or below a pH of 7.0

23- lf acidic solution are used in Mohr rnethod
A) Chromates ion are decreased B) Chronrates ion are increased
C)AandB D) None of the above

24- Hl\O2(aq) is an oxy-ae id" Which sf the followir-rg would hest describe its marne?

A) Nitric acid B) Hydno nitrle e) Nitrous acid

25- The eleetrode potentials are ealeutrated by:

A) llkovie equation E) Nennst equation



26- tvhich among tlre foilor,ving is tl'ie strorigest oxidisirr4 :rger,t,

A) I{202 B)0, ei Kzerz{.lz D) i'(Mn.r

E) H20
27- All things that are basie will eventua[[Y produee

A) OH' B) H3O* c) Hel

28- An acid base titration involves a

A ) Composition reaction
C) Single rePlacement reaetion

29- lf the solutionr is Basic in nature ih nnohr rnethod what happened?

A) Silver hydroxide precipitation formation is increased

B) Silver hydroxide precipitation formation is decreased

C) None of the above D)AandE

30- A sample eontains two different ionic species at different concesrtration" The two ions

can be distinguished in polarography by:

A) Half wave potentials B) Diffusion currents

C) polarography is confined to solutions containing single type of ions only

B. Put V or X:- ( 1 mark for each Point)

1- Mixed indicators are used in the titration of week acid with week base. ( )

2- Volhard method potassium chromate used as indicator" ( )

3- The equation which give the re!ation between difftlsion current and the coneentration

of the analyte in polarographic teehnique given by l[eovlc equation' { }

4- The acid used in Volhard method is sulphuric acid' ( )

5- Limitation of argentemetric titration are 5oz must be renroved. { )

6- Specific conductivity is a conductivity of a solution eontaining equivalent weight of a

solute between electrodes 1cm2 surface area' ( )

7-The acid- base indicators are substanee presence dulring the titration renders ttre end

point visible at certain pH very near the end point'( )

8- Mohr method is applicable in basic solution. ( )

9- The working electrode used in potrarographic eell is dropping mercurV eleetrode" ( )

10- Molar conductivity is a conduetivity of a sslurtion containing equivalerrt weight of a

solute between electrodes 1e n'lzsurfaee area" ( )

,;;;^?I',-tH'^T;

B) Neutralization reaetion
D) Deeomposition reaetion'

UFllr+4r s-rq+!@
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Oral Exam: ( 10 Marks )

Answef the following questions:

A. Choose The correct answer: (1.5 marks fon each point )

1- lf a solution has a pH of 1 then the pOH

A) o B) 1 e) 13

2- Which of the following are used to suppress the maxima in polarography

A) Starch B) Gelatin C)Triton X-100

3- Find the oxidation state of Fe in FeF-35

D) Potassiunr chloride

A) +5 B) +3 C) +7 D) -1

C)Yellow Colour
4- End point colour in Mohr method is

A) Red colour B) Blue Colour

B. Put V or X:- (1 mark for each Point)

1- ln the titration of strong acid with strong base the indicator are phenol phtlralene and

methyl orange. ( )

2- Reducing agents are substance gains electrons and is reduced to a lower valancy

state.( )

3' Lingane equation is id = 607 n D1/' {16 m,3 c' ( )

l--tl t::l::: :::::::-*;:[:l-:I.::]::::l"hv 'ranse 
( ]

Prof. Dr.Azza M.M.Ali

D) 14

D) Black colour
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A) Ansu'er all the lbllowing cnrestions using the checli marks (/) or (X) to intlicatc whether
the following phrascs arc riqlrt or lvrong:
l-The sl<in ancl the acicl of the stonrach is among the dcl'enses oIthe bocly against baclcrial

invasiorr ( ).
2- Certain bacterial strains can penetrate the intestinal wall to errter the bocly pt'oper.
3- Macrophages errgr"rlf bacteria ( ).
3- Phenol, fbnraldehyde, iodine, rlercuric chloride, are excellerrt antiseptics ( ).
4- The White Cells (leucocytes) of tlre blood have a function sirnilar to the macrophages ( ).
5- The chenrotherapeutic agent lxust be organotropic and not parasitotropic ( )
6- Cherlotherapeutic index - (MCD) / (MTD) ( ).
7- Protozoa are vegetable parasites ( ).
8- Streptocoecus llyogenes. or B-hernolytic streptococcus causes pneunronia ( ).
9- Neisseria gorrorrhoeae ol qonococcus, gives rise to tubercLrlosis ( )
l0- -fhep-anrirrobenzoic 

acid (PAIIA) was is essential rnetabolile of virLrs ( ).

ll- bacteriostatrc ell-ect of sulfanilarlidc was cluc to clrug's blocltirrg o['sonrc cnzynrc
svslcrnr involvecl rn the Lrtilization o['anothr:r drLrg ( )

l2- Diclrlororiboflavirr is a potcrrt antagonist of vitarrirr B2 ( ).
I 3- Pyrid ine-3 -su lfonam icle antagorrizes p-Am inobenzoic acid (PABA) ( )
l4- Disir-rfectants kill bacteria ( ).

15- Disinfectants are bacteriostatic ( ).
l6- Seventy percent ethanol and 50% n-propanol have been ttsed as disinfec-tants ( ).
17- Xylenols are urore activc and more soluble than cresols ( ).

18- 'fhe introdr-rction of chlorine or brorline into phenol or B-naphthol decreases thcir antiseptic
potency considerably ( ).

l9- l-he irrtroducticin of oue hydroxyl- or one rnethyl groLrp irrto phenol itrcrcases thc antiseptic
potency considerably ( ).

20- The antibacterial effect of sulfanilamide is a result of a structural rcsemblauce
between sulfanilamide and (PABA) ( ).

21- Pyrithiamine is a metabolite antagonist of sulfathiazole ( )

22-'fl-te disinlectant activity of 50u1, n-propanol I'or inlact skin (e.g., hancls) is higher tharl

that o['clcsol ( ).

23- Sulfa cirugs are easily estimatccl in bloocl aucl urinc 1 ).

24- Alkylation of Nl ol'sulfa drugs t'educes thc activitr'( ).

2,5- Sullbxazole is rvatcr solublc, thus i1 is usecl irr cyc in1'ectiolrs ( )

IJ) Answei' only hvo of thc fbllowinq qucstions:

a) - What is thc triple remedy for the helicobacter pylori?
b) - What is histarrine anclwhat does histarnine do?

c) - What is the antiseptic agent?

-L-



Scclion IJ & C (60 marl<s)

put ({) lbr- the correct st.rtcrncnt -nd (x) for the u'rong onc'

A retrovi*rs is a substance that prevents the synthesis of viral protciils'

A tI{NA attaches to its specil-tc antino acid during the activatiott stcll'

A coclon is a protei, tl-rai begi,s transcription by breaking apart FI bo,cis

A IRNA bincls to tlie AUG codon of the rIRNA on the ribosotne durir"rg

thc initiation step. ( )

5.Wherlc),tidirle((.)entcr.stlreDNAScquellce.itcausessubstittrttotirrrr"rtatiot-t.()
(r. A protcasc inhibitoI is a sr-rbstatlcc thiit prcvents 1[re synthesis o{'viral protcirls' ( )

7. whcn ii basc scquencc o1-.lcA in DNA changes 1o'i-AA iL cituses li'anrc

slrili nrutatiorr. ( )

[i. A carcinogen is a substarice that induces turregr'rlated growth processcs in cells

or tissues of rnulticellular animals" ( )

9. The genetic code is a sequence of arnino acids in a tRNA that determiue the arnino acid

order for the Protein' ( )

10. For tire initiation of protein synthesis a mRNA attaches to a ribosome' ( )

1I. Frame shifi mutation - An extra base aclds to or is deleted from the noffral DNA

isremovedfromtlreDNAsetlr-rence.tlrisiscallcclstrbstitution

13. A Iteverse transcrtPttotl ts process in which using viral RNA to synthesize

()
()

()

sequence. ( )

12. Whcrr otlc adctrosittc

n-rutation. ( )

viral DNA. ( )

14. DNA a,d RNA have a sr-rgar-phosphate bond, made by phosphocliester linkages' and

ast:c1llcllccol'anylo"t'''it'ugenollsbascstiratextcndJlornit.)
i5'-lhci-Ilv.loi,.,.i,aretrovirustlratinfectsT4lllnrplrocytecells.()
l6.Durirrglranscriptiorr,RNApolynlerase[lovesalongtl-remRNAtemplateto

syntl.resize the corresponding DNA' ( )

i7. During tire protein synthesis, each ml{NA bonds to a specific amiuo acicl at the

acceptor stem. ( )

1g. The transfer RNA makes up 2/3 of ribosomes where plotein synthesis takes place' ( )

19'Tilesr'tgat-phospiratebackboneofanucleicacidisdirectiorral'()
20. l-he seclLrcllce of bases ol'RNA and DNA isnt always written in 5'-->3'' ( )

21. The role of tl{NA dr,rring trauslation isto carry ribosonres to the sitc o1'protein

svnthcsis l I , -. .r.. r.- {-..",." k, ; ancl
22. I)r-rrinc-l-l),ruricline pairs allorv hyclrogcn boucls lo [0rm bctrvectr sonlc ptll'lllc:

pyrin'riclirics. 1 )

23. DNA carrys the inforuratiori required for aLr olganism's growth and reproduotion' ( )

24.TheDNA molecule is dor-rble stranded ancl the RNA n-rolecLrle is single strar-icled' ( )

25.-lhc.iob ol ml{NA is Lt) llick ltp aurino acicls ancl trausport them to the ribosomes' ( )

26- l-ranscription must ocoLlr before translation llay occLlr' ( )



27- lt a portion ol'a messenger IINA molecuie contains thc basc sequerlcc A-A-U, the
corresponding transfer RNA base sequence is A-A-U ( )

28- The process of h'anslation occLrls at the ribosome. ( )
29-'fhe actual site of protein synthe sis is the nucleus. ( )
30- A rnutagen a substance or agent that indr-rces lreritable change in cclls

or organisurs. ( )

B- Choose thc correct answcr for the following sentenccs:

1. Whelc is the (-OII) bonded to:

ar- J' c:rrilon. b- I' carbon c-4' cau'bon d- 5' carbon

2. Which o1'the next are the pr-rrines?

a- adenine aud guanine, b- adenine and pyrimidine- c- cytosine, r.rracil, and thymine.

3. Ribonr"rcleotidcs are closely rclatcd to wl-Licl-r alorn?

a- Lrracil. b- cytosine c- thyniine d- aclenine

4. What are the pyrirnidines?

a- cytosine, uracil, and thyrnine. b- adenine and pyrimidine. c- adenine and guanine.

5. Deoxyribonucleotides are closely reiated to which atom?

a- uracil. b- cytosine c- thymine d- aclenine.

b. The genetic code consists of sets of.........,.,.. bases (triplet) along the mRNA called

codons: a- One. b- Two. c- Three. d- Four.

7. tl-re start codon (AUG) binds to a IRNA with . .,......

a- Melhionine. b- Glycine. c- Leucine. cl- Alanine.

8. Ribosonres nrove along mINA adding amino acids to a growing peptide chain, this
process is called: a- Activation. b- Termination. c- Initiation. d-'l-ranslocation.

9. The sLlgar component is rnadc r-tp ol'what functional gror-rp'i

a- NHz b- C:O. c- OIl. d- COOFI.

10. fhe phosphate is attached to which carbon: a- 5'. b- 1'. c-4'. d- 3'.

1 1. One similarity betwcen DNA and lresse ngei' RNA molecules is that thcy both cor-rtain

a. I.he same sugar b, genetic codes based on seqllences of bases

c. a nitrogenous base known as uracil d. double-stranded polymers

12. Adenosine is type of .."..........
a. Codor.rs b. Nucleosides c. Nucleotides.

1 3. Nucleosides is........

a. IRNA and mRNA b. Carbohydrate and base c. Phosphate and base

14. Gr-reutosinc is type of ..............
a. N itxrgcnous basc b. Nuclcosiclcs c. Nuclcoticlcs

15. carrics gcnctic inlolrratron [iom I)NA to thc ribosomc.

a. tl{NA b. nrl{NA c. rl{NA.
16. brings arnino acids to lire r:ibosonre to tnake thc protein.

a. rl(NA b. mRNA c. ll(NA.
17. Dr-rring et sectior-r o1'DNA contaiuing thc genc unwinds.

-3*
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\a. 

-lranslocatiou.

The genetic code is a

orulcr lirt' tltc plotein.

a. Amino acids

b. l rar-rscription

scquence of .......... in a mRNA

b. bases.

is to:

c. l'lanslatiorr.

that dctcn-nine thc arnino acid

c. NLrclcic acirls

19. The effect of caffeine on braiu

a- decreases dopamine level

a. femrination.

2l . Whicli of the following
a lcplication

b. Transcription

not part of prote in synthesis?

b. translation

b- increases dopamirie

d- None of them.

c. Activation.

c. lranscriptiou

level

c- keeps dopamine level to be constant d- None of them.

20. A IRNA attaches to its specific amino acid, the process is called............

22. 'I'he coclon is located on the

a. mRNA. b. IRNA. c. rRNA. d.

23. ln the RNA molecr.rle, which nitrogen base is lourLd in place of thymine'/

c. thymine

27. Amino acids are held together by ........... bonds.

a. hydrogen b. Peptide c, Iouic

DNA,

d. r-u'acila. guanine b. cytosine

24. During the process of transcriptiorr, which of the following is ploduced?

a. LIzO b. ATP c. mRNA d DNA
-l'he actual site of protein synthesis is the

a. nucleus. b. rnitochondrion. c. chloroplast. d. ribosorne.

26.If the DNA template reads "ATA", then which of the following would be the

' corresponding sequence on tl-re rnRNA?

a. UAU b. ATA c. TUT d. UCU

d. FIigh energy

28. How rnany codons are needed to specify three antino acids?

a.i b9 c.6 d. 12

29. 'l hc chenrical name o{'calfeitie is:

a- 1.3.7-trirnethyixanthine b- 1.2.7-trrmetliylxanthine

30. For the initiation of protein synthesis, rnRNA attaches to

c- 1,3,6-trimethylxanthine

a. Termination. b. Transcription c. Initiation.

-4-
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'I'he oral Exam (10 marks)

A) Answer the lbllowing questions: (4marks)
a) Synthesis of sulFathiazole.
b) What are the principles which shoLrld guide the chetnist in his search fbr new

cherno{ Ircrapetrtic agcrrts

B- Choose the correct answer for the following sentences: (3marks)
1. What charge do phosphates have?

a- Positive. b- Negative c- Neither negative nor positive.
2. Who discover the complementary base paring?

a. Watson. b- Watson and Crick. c- Neither (a) nor (b).

3. How many hydrogen bonds form when A and T pair?
a.2" b- 4. c- 3. d- None of the above

4. Which one of the following nucieotide bases is not found in RNA?
a. Adeniue b. Tl-rymine c. Guanine d. Cytosine

C- Put ({) lbr the correct statement and (x) for the wrong one: (3marks)
i. RNA rnolecule contains firyrnine base.

2. Adenosine is type of nucleotides.
3. Ader-rir-re is linked with thymir-re.

4. Retrovirus is a virus containing RNA.

Good Luck ./1 _p ), ?C/-&,t--
G7;'"-r'Xtl:


