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Final Examination of Introductory Quantitative Analysis

For 2od Level Students (C - 240)

AJnswer the f-ollowine q uestions :

SectioES : I'inal Exanination ( 50 degree )
I - Write (lfFe )pr]Ealse}in :hOnllo:tjhe followins stateqgnts :

(20 degree, L degree for each )
i- EDTA is a tetraprctic acid
2- EDTA is a tetradentate ligand
3- The complexation equilibria with EDTA are a pH - dependent
4- uriochrome Black T is a metal ion sensitive indicator
5- Argentometric tihations are used universally for metal ions determination ......
6- The end point in Liebig method is detected by the appearance of a temporary turbidity.
7-LiebigmethodisusedforthedeterminationofC1"andBr-ions.........
8- Diphenyl amine is a redox indicator
9- Fluorescein is an adsorption indicator
10- Mohr method is carried out in strong alkaline media
1 1- Precision is defined as the closeness of the measured value to the true value.
12- Methyl orange is a precipitate indicator.
13- Q - test tells us whether two standard deviations are significant different frorn each

other.
14- tsuffer solutions resist the change in pH upon adding weak acid or u,eak base .. ....
15- Autoproteolysis is the self- ionization of a solvent to give cation and anion
16- Randor:r orror can be discovered and corrected ...... .

17- Standard deviation is a measure how closely the data are clusterecl about the mean ...
18- Post- precipitation is the impurities collected on the product while a precipitate is

sknding in mother liquor
19- Ionic strength is a measure of the concenhation of some ions in solution.
20- Bronsted- Lowry acid is a substance that donate protons.
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II- Choose the..correct :

21- Calculate the solubility of AgCl in g lt,,

( 30-degxeg;x degree for each.)

a) 1.6x10-? b) 1.6x10"3 c) 1.6xI0-a d) 1.6x10'5

Z}-Whatis the pAg in a solution obtained by mixing 45 ml of 0.1 M AgI\lO: and 55 ml 0.1 M
NaCl .

a) 5.92 b;) 6.92 c)7.92 d) 2.00

113-What is the potential of a solution obtained by adding 5.0 ml 0.1 M (lea* to 5.0 ml 0.3 M
Fe2* solution.

a) 0.732v b) 0.742v c) 0,752v d) 0.762 v

24-Giventhat, Krfor ML2* complex is 1xl08, what is the pM in a soluti on obtained by mixing

equal volumes of 0.2 M solution for each of \iI2* and L.
c) 5"5 d) 6.sa) 3.5

25- Calculate the molarity of a concentrated'HCLO+ acid solution that is i'A Yo (wt/wt ) and

specificgravrty 1.668.
a) 11.6 b) 10.6 d) 8.6

b) 4.5

b)8

26- What weight of KiCrzOz is required to prepare 1.0 L of 0.1 N so lution
(CrzOr'- + 14}f + 6e- = zcf+ +7H2O)

a) 4.9 e b) 4.8 g c) 4.7 s d}4.6 e

d) 10
27 - Calculate the titer of 0.1 M ED'IA in mg CaCOr I ml.

a)7

28-Calculate the potential of a solution obtained by reacting l0 ml ear:h of 0.2 M Fe2* and 0.2

c) 9.6

c)9

b) 1.49 v c) 4.77 v d)1.1e v

29' rna titration of strong acid with weak base, the pH at the er;ruivalent point is " " " " '
a) acidic b) neutral c) alkaljine d) non of these

M Cea*.

a) 0.83 v
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30- Find the pH of a solution prepared by dissolvinglp g of potassium hydrogen phthalate
(M,wt :2A4.22) and 12 g of dis,rdium phthalate (M. wt : :210.09 ) in 50 mL of water,
(pKaz:5.04 ).
a) s.26 b) s.47

31- Find the ionic strength of 0.01M IrlazSO+ .

a) 0.03 b) 0.01

c) 6.47

c) 0.05

d) 6.00

d) 0.00

32' An amine, RNHz, has a pKu of 4 ,20, what is the pH of a 0.20 M solution of the base!'

a) n.A0 b) l2.ss c) 1 1.00 d)11"5s

33- How many milliliters of 0.5 M l"iaol{ should be added to l0 g of tris-hydrochloride t,o gi.ve
a pH of 7.60 in a final volume of 250 ml? ( pKa: 8.075 , .M.ffi = 157,596) .

a) 21.6 ml b) I9.6 ml c) 31.6 ml d) 41.6 ml

34-The pH of 0,1 M CHTCOONa solution (Ku: 1.75x10-5 ) is .........
a) 8.89 b) 9.89 c) 10.89 d) 11.89

35-A buffer soh,rtion that is 0.2 M in acetic acid and 0.2 M in sodium acritate, calcuiate the
change in pH upon adding 1.0 rnl of 0.1 M HCL to 10 ml ofthe buffer solution (pKu: 4.76)
a) - 0.05 b).- 0.02 c) + 0.02 d) + 0.0s

Ksp (AgCl) = 1.2xil6'ro

Eo Fr3*, I'e2+ : 0.77 v

Eo cr4*, ce3+ = 1.61 ri

At.Wt I Ca: 40.0t1

O: 15. 999

K = 39.102

C: 12.011

Cr = 51.996

Cl:35.453

Ag : 107.1:i7g ,

H: 1 .04791
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Section B: Oral Examination

I - Write (true ) or (false ),in front of th :

36- Silver thiocyanate is less soluble then silver chloride
37- Volhard methocl can be used for Cl' determination without any precautions

38- The electrode potential is the rnea$re of the tendency of a half- retrction to

or gain proton
39- The molality is the number of gran:r molecular weights of a solute dissolved

solution
40-The concentration units mg lL and ppm are the same

associated measurement

(L-{egree for each )

gi""'"ff
(

1000 g of

()
()

()
()

41- Equivalent point is the point at which the reaction is observed to be complete

4}-Peptization is the reverse of coagulation

43- Arrhenius acid-base theory is applicable only in w'ater ()

()

()

44- Relative uncertainty compares the,size of the absolute uncertainfr with the size of its

45- 'l'he greater the standard deviation, l:he gOod in the
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Assiut [Iniversity
Faculty of Science
Chernistry Department

Final Exam for Computational Chernistry G234)

June 2422
'^'ime:3 hours

Ansrryer all the foilowing questions:

Question One: Choose the correct answer for each of the following:

1. ..... doesn't have electron correlation.

(The exam is in three pages)

(25 Marks)

a) CIS b) HF c) tlFT d)aandb

2. The basis set 5-31+"+G contains polarised functions on .....

a) hydrogen atoms only b) non-hydrogen atorns only

c) hydrogen and non-hydrogen atoms d) no atoms

3. The basis set ..... is triple zeta.

a) 3-2lG* b) 6-31lG c) 5-31+G(3df,3dp) d) b and c

4. The basis set . .... has diffirse functions for all atonns.

a) 6-31G(d) b) 6-31l+G(d) c) O-31l-t-G(d,p)

5. ..... is not based on the FIF method.

d) 6-3l++G(d)

a) DFT b) CISD c) CCSD(T) d) All the preceding

a) DFT b) CCSD(r) c) HF d) ccsDT

a) DFT b) ccsD c) MP2 d) PM6

a) no b) one c) two d) more than one

9. . .... cannot be used for modelling UV-Vis spectra.

a) HIi b) Molecular mechanics c) DFT d) a and b

10. ..... have no imaginary frequencies.

a) Reactants b) Products c) Transition states d)aandb

I 1. 'I'he ..... approximation states that the kinctic energy of nuclei is zero.

a) tsorn-Oppenheimcr b) Slater c) I{artree d) Fock

12. The Schrridinger equation can be solved exactly for .....

a)H b) He* c) [Iz* d) all the preceding
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Question Two: Put (T) for true and (F) for false for the following: (25 Marks)

1. A saddle point has no negative frequencies.

2. Dispersion corrected DFT methods are appropriate for modelling nc r-covalent

interactions.

3. CID has single and double excitatiorts .'i

4, Ab initio methods rely on parameters from experiment.

5. CCSD is faster than DFT methods.

6. CCSD has electron con*elation.

7. The force constant is the first energy derivative of the potential enerry.

8. The solution of the Schrodinger equation for the hydrogen atom is the atomic orbitals:

1S, 25, 2P, .....

9. I{F is a single reference method.

10. Individual electrons are represented by different columns in the Slater determinant.

I 1. HF is appropriate for simulating b,;nd dissociation'

12. Electron correlation is crucial for sirnulating chemical reactions.

13. Polarization functions improve thc flexibility of the basis set.

14. Diffuse functions have very srnall exponents.

15. Diffuse functions are needed fbr long range interactions.

16. CIS is more accurate than CISD j

li. DFT is more accuratc than CCSD.

18. MP2 is more accurate than ['IF.

19. 6-3lc(d) is tnore flexible than 6-3lG.

20. DF'T methods are not appropriate for aromatic molecules.

21. Molecular mechanics simulates each atom as one particle.

22. DFT is more acctuate than molecular mechanics.

23. Molecular mechanics relies on experimental paratneters.

24. Classical mechanics can simulate [fV spectra.

25. Molecular mechanics is faster than DFT.

Atomic nurnbers: H = ln He = 2rC = 6

Good Luck Dr. Ahmed A.I(. Mohammed



13. A wave function must .....

a) be antisymrnetric

c)aandb

15. Hartree's wave function .....

a) is antisymmetric

c)aandb

b) conform to Pauli exclusion principle

d) neither a or b

14. .,... suggested that the electron-electron repulsion in the Hamiltonian, which is the

problem, is replaced with an effective field.

a) Fock b) Hartree c) Slater d) a and b

b) conforms to Pauli exclusion principle

d) neither a or b

t 6. . . . .. proposed writing the wave function as a Slater determinant.

a) Fock b) Hartree c) Slater d) Max Born

17. In the Hartree-Fock method, the wave frrnction of benzene is described by ..... Slater

determinant(s).

d) 72b)6 c) 12a)l
18. The enerry of . .... will always be higher than the true enorgy.

a) FIF b) DFT c) CCSD(T) d) MP2

19. ..... is appropriate for modelling chemical reactions'

a) I{F b) crs c) CCSD d) b anrl o

a) I{}' b) DFT c) Molecular mechanics

i

d) All the preceding

Zl. ..... is widely used to study organic rea.ctious, biological processes, and solid-state

materials.

a) HF b) DFr c) CCSD d) F'ull-CI

a) S'[O-6G b) 6-311G(d) c) 6-31G(d) d) 6-31++G

23.Awavefunction of a molecule contains information about ......

a) position of nuclei b) momentum c) total e,nergy d) all the preceding

24. An important limitation to DFT is ..... .

a) high cost b) lack ofelectron correlation

c) poor treatment of long range interactions d) all the preceding

25. .....basis sets are recommended for modelling van der Waals interactions.

a) Polariz,ed b) Diftused c) Doubtre zeta d) Minimal



Assuit University
Faculty of Science
Chemistry Department ffi

Time:2 hrs
Course Code: C-210

Final Examination of Biochemistry (210 C)
X'or Second Year Industrial Students

Answer the followins questions: (50 Marks)

01: Write True (T) or False (E) in front of the followins statements in Table.
(15 marks, 1 Mark for each)

l- All carbohydrates are polyhydroxy aldehydes or ketones or compounds that
hydrolyze to produce them.

2- Glucose provides energy for the brain ardYz of energy for muscles and tissues.
3- Animals, plants and fungi axe examples of eukaryotic cells.
4- Diasteriomers are stereoisomers that are not enantiomers.
5- Epimers, two sugars that different only in the configuration around one carbon atom.
6- Chiral centers are carbon atoms rvhich have 5 different atoms bonded to it.
7- A reducing sugar is a sugar with an aldehyde group that reduces a metallic oxidizing

agent.
8- A strong oxidizing agent such as,HNO3 can oxidize the aldehyde and the alcohol

groups.

9- Cellulose is a polymer of glucose that forms plant cell walls.
lO-Maltose is a disaccharide with an a(1, 4) glycosidic link between (C1 , Ca) OH of 2

glucoses.
11-Amino acids bind with each other by glycosidic bond to produce proteins.
l2-Reduction of glucose by Tolen's reagent produces glyconic acid.
13-In fish protamine combined with DNA to form nucleoprotein.
I 4-Monosaccharide has 2"-l stereoisomers.
l5-The different in the rearrangement of the amino acid in any protein causes problems

in genetic formula and diseases.

Q2: Show in details the difference between the followins items (Only Four).
(12 Marks, 3 Mark for each)

A- Eukaryotic cells - Prokaryotic cells.
B- DNA_RNA.
C- Collagen - Elastin.
D- Globins - Protamine.

E- Triacylglycerols - Waxes.

I 3 I 7 9 1I 13 15

2 4 6 8 10 12 t4
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03: Choose the correct answer and write it in the table (Only eleven).
(11 Marks, t tvtarkior each)

l- is glycoprotein present in human red cell mernbrane.

a) Proteoglycans b) Plasma Proteins c) Enzymes d) Glycphorin

2- Glycine is a simple one of ... acids.

a) Halogen b)Carboxyl c) Amino d)Hydroxyl
3- are excreted extracellulary in some plants and animals.

a) Glycerol b) Phosophilipids c)Waxes d) Enzymes

4- After meal, HCI formation ........ leading to excess biocarbonate in blood.
a) increases b) decreases c ) reduces d) lowers

5- Alanine is an . .... amino acids.

a) Neutral b ) Acidic c) More acidic d) Basic

6- ... is a polysaccharide formed from poly glucose monomers in plants.

a) Ammonia b) Lactose c) Starch d) Fructose

7- Types of RNA are...

a) Messenger RNA b) Transfer RNA c) Ribosomal RNA d) All of above

8- Elastin have . .... directions due to presence of desmosine.

a) t b)2 c)3 d)4
9- Hydroxylation of xenobiotics .. their polarity and solubility.

a) increases b) decreases c ) reduces d) lowers

l0-... . are examples of eukaryotic cells.

a) Animals b) Plants c) Fungi d) All Of The Above

11-... ...... are combined with heme to form hemoglobin.

a) Lysine b) Arginine c) DNA d) Histones

l2-Amino acids have . as function groups.

a) Carboxylic, Amino b) Only Amino
b) Carboxylic, Amide d) Only Carboxylic

Q4: Write the mechanism of the following items (12 Marks, 3 Mark for each)

A- Xeniobiotics metabolism
B- HCl formation.
C- Enzyme action.
D- Ketosis 

.$s.,,.+..-............i'tt*yl'''c'ti1
glJe O.r-!l1p ."jLi ..r 7 Oqedl

I 3 f, 7 9 l1

2 4 6 8 10 t2
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- Department of chemistry
Inorganic chemistry O) Q20 Chem.)

Answer the lbllowing questions: (25 Marks) -A- Mark with (x) for the wrong statement or ( { ) for the correct
statements of the following :

jrli r,ittll dtll flri:st+ Ctlll r.J+g Cr iJtii^ll L.LrJl (ri-l*,.1)UE^L p.* : i}s.f"
l- Metallic character increases from Boron to Aluminium. ( )

2- HF Can be handled in glass vessels. ( )

3- Flourine is lower in reactivity than group (VII) elements. ( )

4- Lithium is higher in electronegativity than Flourine. ( )

5- Reactivity of HBr is lower than HI. ( )
6- The reaction of PCl5 +I{zO leads to the formation of H:PO+ + HCl. ( )

7- Potasssium salts conduct electricity more than Lithium salts. ( )

8- Solubilify of Lithium salts is higher than calcium salts. ( )

9- Fereons does not .cause any damage to ozone layer. ( )

l0- Helium is diatomic. ( )

11- In pure water beryllium salts are acidic. ( )

12- Carbon is limited to form a maximum of five covalent bonds. ( )

13- HOCI is less acidic than HCLOa. ( )

14-Pb(II) is less stable than Pb(IV).( ) -

l5-Graphite conducts electricity less thanDiamond. ( )

16-Boric acid acts as strong monobasic acid in presence of glycerol. ( )

l7-The reaction of HCOOH+HCI is the preparation reaction for CO.( )
18- Cesium salts conducts electricity more than Lithium salts. ( )

19- Ozone can act as both reducing and oxidizing agent. ( )

20- The Acidity of HCI is higher than HF. ( )
21- NH3 reacts with chlorine and the products are independent on the amount of chlorine.o

22- Reaction of CaF2* HCL is the preparation for HF. ( )

23-Permanent hardness due to the presence of Mg(HCOs)z or Ca(HCO:)2.( )

24- Potassium is harder than Cesium .( )

25-Oxygen is never more than divalent. ( )

Assiut University
Faculty of science

{- iili JEit



B- Choose the correct answers from the following: (25 Malks)
Lii;,*li dui;i..i,*,- *,ur ,J* cr sJLii^ll {.Jt (s1-e,1}o".b e+ : l}'nt..

26 -The presence of the following salts causes temporary hardness of water

(A) NazCOs ( B) NaHCO: (C) CaHCO:

27-The compound used in space capsules to remove CO2 and produce 02 is

(A)Ko2 (B) K2o (C) Kzoz

28- The following element belongs to the halogen groups

(A)Astatine @) Tellurium (C) Indium

29- The reaction of lithium nitride with water gives

(A)LiOH+NO2 (B) LiOH+NHr (C) LiOH + N2

30- The reaction of fluorine with water gives

(A) HF+ 02 (B) HF +HOF (C) HFoz

31- Xenon reacts direotly with fluorine (ratio of F2:Xe 5:1) gives

(A) Xe Fz @) Xe Fa (C) Xe Fo

32-Tin is an element belongs to

(A) Group ( IV) A (B) Grourp (V) A (C) Grourp (tll)

33- The following element does not forrn clathrate compounds

(A)Ne (B) Ar (C) Kr

34- The gas called laughing gas and used as a mild anaesthetic is

( A) N2O (B) NO (C) NOz

35- tn laboratory HzOz can be prepared by the action of the following acid on Baoz'

(A) HCI (B) H2So+ (C) HNot

36- The mixture of CO, Nz called

(A)Water gas (B) Producer gas (C) coal gas

37- The Diagonal relationship in periodic table exists between

(A) B and Si (B ) Be and Mg (C ) Li and Al

38- The hydration energy of the Group (llA) ions is greater than for Group [A due to the

(A) Increased charge ( B) Increased electro-affinity (c) Both of them

39- One factor of the following influences complex formation

(A)Low ionization energy ( B) Small highly charged ions (C) High electronegativity



40- The increasing tendency to form univalent compound of group (IIIA) on descending

the group is due to

(A) lncreased size (B) inert pair effect (C) both A and B

41- Oxidation of NH3 by NaOCI is the method of preparation of .i
(A)Nzlr+ (B) NH2OH (C) HNOr

42-The following gas is poisonous due to the formation of the cornplex with hemoglobin

in the blood

(A)H2S (B) NH3 (C) cO

43- Heating of BaO in excess of Oz at 400-500oC gives

(A)Ba +O3 (B) BaOz (C) BazO:

44-Heating of NH+NO3 gives

(A)N2O+H2O (B) N2+H2O (C) NHr + H2O

45- The oompound of fluorine and oxygen is called

(A)Oxide of fluorine (B) Fluoride of oxygen (C) Not Formed

46- Reaction of CaO t H2O gives +
(A)Ca(OH)2 only @) Ca(OH)2 +H2 (C) Not A or B

47- Reaction of PbS * 03 gives

(A)PbO + SOz (B) PbSO+ (C) PbSOa + 02

48- Rb is an element of the
L

(A)Alkaline earth elements (B) chalcogens (C) alkali metals

it turns paler on cooling and becomes a colourless solid49-The colour of NO: is brown

due to the formation of

(A)N2O+ (B)N2O: (C) not A or B

50- The thermite reaction is the reaction between

(A)Aluminuim and oxygen (B) Boron and oxygen (c) Nitrogen and oxygen

B
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Answer the following questions: (-oral eram) (10 Marks)
C- Mark with (x) for the wrong statement or ( { ) for the correct

statements of the following :

lri J,*t' ln' ,i*q J,ll .lr, c, i-,,1:s"dl i.1r.Jt (+rr.r:)urrlL * : a.Bc't"

Sl-Hzoz oan act as both reducing and oxidizing agent' ( )

52- HF has low melting Point. ( )

53- Melting point of diamond is high and the struoture is harder than graphite'( )

54- Iodine exhibits oxidation numbers of (+IQ, (+V) and (+vII). ( )

55- Compounds formed by halogens and metals are ionic' ( )

56- Oxygen is the highest electronegative element in the periodic table' ( )

57- Cs is more reactive than K. ( )

58- coal gas is made by blowing air through red hot coke' ( )

59- NHzCOONH+ is the structure of urea' ( )

60- The reaction of B2H6+ MglBz and I{:PO+ leads to the forrnation of H:BOI' ( )

rrGood Luck tt

Examiner

Prof. Dr. Dina M. Fouad
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(A) Cell Potential
(C) Liquid junction potential

(A) Reference
(C) Crystalline Membrane :

(A) The boundary potential
(C) Asymmetry Potentials

(A) The boundary potential (E6)

(C) The asymmetry potential (Eu*)

(B) Electrode potential
(D) None

@) None

(B) Non-crystalline membrane
(D)A&B

(B) Reference electrode potential

@) None

(B) Reference potential (E""r)
(D) None

Second Semester

June 2022

Time: 2 hour

Answer the Following.gugqti.ons: (60 Marks)

Q.lt Choose the Correcf Anqwer: (50 Marks)

1-Ion selective electrode are unaffected by .......... of the solution.
(A) colour (B) turbidity (C) color or turbidity (I)) None

2-Potentiometric methods of analysis are based on the measurement of the .....!..,....
of electrochemical cells.
(A) current (B) time (C) potential @) None

3- Which of the following is not a reference electrode?
(A) Standard Hydrogen Electrode (B) Silver /Silver chloride Electrode
(C) Saturated Calomel Electrode @) Electrode or Ion-Selective Electrode

4-...,....... arises from difference in rate of migration of anion and cations of the bridge
salt and the electrolytes in the electrodes solutions.

5- In which of the following systems inert metallic electrodes are. used?

(A) Fe3+/ Fe2+ (B) Hs* / Hgo (c)A&B
6- Glass ion selective electrode is a type of ...........,... electrode.

7- At...,.....e ., levels the glass rnembrane is more responsive to other cations, such as

Na* and K*
(A) more basic pH @) more acidic pH (C) Neutral pH (D) None

8- The first commercial glass electrodes were manufactured using Corning 015, a glass

with a composition that is approximately ,..........
(A) 18% NazO ,l0o/o CaO and 72o/o SiOz (B) 22% NazO , 6o/" CaO and 72Yo SiOz
(C) 24% NazO ,6o/" CaO and7Oa/o SiOz (D) None

9- The resulting difference in potential between the two surfaces of the glass is ...........

I0- To eliminate the bias caused b5r..............c., calibration of the glass electrode in
standard solutions covering the pH range in which measurements are desired.

11- Which of the following is the advantage of glass pH electrode?
(A) Potential affected by the presence of oxidizing or reducing agents

(B) Selective for polyvalent cations .
(C) Operates over a wide pII range

Final Examination
Industrial Methods of Analysis for

Znd Year Students (C-205)
(Ind ustrial Chemistry Programme)

(D) Slow response



12- Which of the following is (are) the advantage(s) of ion exchanger used liquid
membrane electrode?
(A) Low ion selectivity
(C) High solubility in sample solution

t3- Liquid-membrane electrode in which the .......o.... is held in a polyvinyl chloride
gel has been developed for Ca*z

(A) Tridodecylmethylammonium chloride
(C) Tetradodecyl ammonium nitrate

(A) Eira - E5 - Eref - Easy

(C) Eina = Eu * Erer - Ersy

(A) Gtass electrode
(C) Silver electrode

@) Low-ion exchanger capacity
(D) Availability in high purify

(B) Valinomycin
(D) di-(n-decyl) phosphate

(B) Eioa - E5 - Eref * Easy

(D) Ei"a - Eb * Erer * Easy

@) Europium(Il) fluoride (EuFz)

@) None

14-The potential of a glass indicator electrode ( Eina ) is given b/ ,..........

15- In fluoride ion selective electrode, the membrane consists of a slice of a single
crystal of .....r.,.......
(A) lanthanum fluoride (LaFs)
(C) LaFs doped with EuFz

16- A cell consisting of a saturated calomel electrode and a lead ion electrode developed
a potential of - 0.4706 V when immersed in 50.0 mL of a sample. A 5.0 mL addition of
standard 0.020 M lead solution caused the potential to shift to - 0.449V. Calculate the
molar concentration of lead in the sample.

(A)34.5 x 10-4M (B)3.4s x 10-4M (C) I.4s x 10-3 M (D)2.60 x 10-3 M
I 7- Potentiornetric titration is used when...... ,. . ... . . .

(A) Endpoints are very difficult to determine (B) Colored and turbid solution
(C) Absence of a suitable indicator (D) All of them

18- In which of the following systems inert mefallic electrodes are used?
(A) Fe3+lre2+ (B) Hg',*fiIgo (liquid) (C) Brz (tiquid)/2Br- (D) AII of them

19- Glass electrode is commonly used in ,.,....o.....r. reactions,
(A) Neutralization (B) Redox (C) Precipitation (D) AII of them

20- Pick out feasible indicator eleetrode for redox titration.

@) Calomel electrode
(D) Platinum electrode

21- The unit of specific conductance (k) is ..............
(A) Ohm (B) Siemen (C) Ohm-I. cm-r (D) Ohm/cm

22- Which of the given solutions have an equal value of molar conductivity and
eq uivalent conductivity?
(A) lM BaSOr (B) lM KCI (C) IM BCIs (D) lM CaSOr

23- Which of the following is (are) not strong electrolyte(s)?
(A) HNOs (B) HzCOr (C) NHIOH (D) B &C

24- A conductivity cell has two platinum electrodes separated by a distance 1.5 cm

and the cross sectional area of each electrode is 4.5 cmz. Using this cell, the
resistance of electrolytic solution was measured as 15 ,Cl. Find the specific
conductance of the solution.
(A) 2.22 o-1m-1 (B) z.2z S m'l (C) 2.22mho rn-1 (D) An of them
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2G Which of the following equations is (are) incorrect for cell constant (lGeu)

(A) Kceu = # (B) k - c. Kcerr (C) K."u = i @) None

27- Which of the following equations is (are) correct for limiting molar conductivity
of CHsCOOH ( A3*rrcoo, )?
(A) A\nrcoofl = A?ra * AocnrcooNa * Afuoct

(B) AtrurcooH = Aorrt * Aocnrcoopa * Aoruact

(C) tl"crurcoo1 = Ao*rt - At*rcooNa - Aoaoct

(D) Atnrcoor = Ao*ct - At*rroo*o
28- The conductance given by one cubic cm of electrolytic solution is known as .....

(A)d. = Ao + P{e
(C)/", = /lo + P /rl-e

(A) Conductivity (k)
(C) Equivalent conductance (^tluo)

(A) ^4o = nc Al + n" Ao,

(C) ,4o = nr/A? * n" /Afl

(B)/* = Ao * P\fe
(D) None

(B) /o = flc A? " no Aoo

(D) /o = nr/A? - n" /AZ

(B) Molar conductivity (/*)
(D) None of the them

29-ln the case of a weakelectrolyter,.......... the degree of dissociation, .......... is

the molar conductance.
(A) Lower, sxnaller (B) higher,larger (C) higher, smaller @) None

30- Which of the following equation(s) is (are) correct for Kohlrausch's law?

31- The equilibrium constant of acetic acid in an aqueous solution of concentration (C)

is given by .......or
n- t2(A)Ko=ffi, @)Ko=ffi

(D) None

In answering questions 32-35, consider the following o
conductometric titration curve for a mixture of I{Cl H

and CIITCOOH against NaOH. €
32- Before titration, which of the following statements is (are) E

correct?
(A) CH3COOH does not dissociate

(B) HCI dissociates and H+ with high ionic conductivity results in high conductance

of solution
(C) HCI does not dissociate (D)A&B

33- During titration till equivalence point of IICI, which of the following statement is

correct?
(A) H* with low ionic conductivity is replaced by Na+ with high ionic conductivity.
(B) H* with high ionic conductivity is replaced by Na+ with low ionic

conductivity results in decrease in conductance.
(C) OH- with high ionic conductivity is replaced by Na+ with low ionic conductivity
(I)) None of the above.

VdumedNaOH,mL
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!{- After complete neutralization of HCI, which of the following statements is

lare) correct for initial addition of NaOH?
(A) HCl, CILCOOH and small amount of CHsCOONa are present.
(B) CH3COOH does not dissociate easily due to common ion effect of CH3COO*

results in a slight decrease in conductance
(C) NaCI, CILCOOH and small amount of CHTCOONa are present
(D)B&C

35- After equivalence point of CIIICOOH, which of the following statement is correct?

(A) Excess NaOH will lead to increase in conductance due to increasing of Na+ and OH-
(B) Excess NaCI will lead to decrease in eonductance due to increasing of Na+ and CI-
(C) A & B (D) None of them

36- Select the corect statement(s) for the applications of conductometric titrations.
(A) It is used to check alkalinity of water.
(B) Salt content of water can be checked by this method (Satinity).
(C) It is also used to determine end point in case of precipitation titrations
(D) All of them

37- At25 oC, the molar conductance of 0.01 molar aqueous solution of NtItOH is
9.54 O-lcmzmol-l and at infinite dilution, its molar conductance is

238 Ohm-1cm2mol-1. The degree of ionization of NHrOH at the same

concentration and temperature is ..............
(A) 2.08% (B) 20.8% (c) 4.008% (D) 40.80%

38- In conductometric titration, the conductance of solution depends oll .......
(A) The number and charge of free ions (B) The concentration of ions

(C) Mobilify of the ions (D) Atl of them

39- Which of the following are the disadvantages of conductometric titrations?
(A) Colored or dilute solutions or turbid suspensions can be used for titrations
(B) Interference of high concentrations of other electrolytes
(C) Nonspecific (D) B & C

40- Which pairing of quantity and unit is incorrect?
(A) Equivalent conductance , S m2 equiv I (B) Specific conductance , S m-'
(C)Conductivity,sm-' (D) Molar conductivity, S *'mol't

4l- Which of the following is a light source of UV radiation?

(A) Tungsten lamp (B) Deuterium lamp
(C) Both (A) and (B) (D) None of the these.

42- According to Beer's law for a colored solution, which one of the following
I statements is correct?

(A) The absorbance does not change when the cell path length (cell thickness)

increases.

(B) The cell path length is directly proportional to the concentration.

(C) The absorbance is directly proportional to the concentration and path length.

(D) None of the these



TLc molar absorptivity is ..,..
(A) a universal constant.
(B) characteristic for each substance at a particular wavelength.
{C) equal to one. (D) None of the these.
The permanganate ion absorbs light of wavelength close to 550 nm. Based on this
information, what can you conclude?
(A) Solutions of the permanganate ion are colorless.

@) The permanganate ion absorhs within the visitrle region.
(C) The permanganate ion absorbs in the ultraviolet region.
(D) The permanganate ion absorbs outside the visible region

45- Chemical deviation of Beer's Law resulting from the presence of:
(A) Higher concentration of the analyte in the solution (>10 mM).
(B) Association, or dissociation, or interaction of the analyte with the solvent.
(C) Polychromatic radiation or stray radiation.
(D) None of these.

46- Which of the following methods is used for the determination of an analyte in a
complex matrix where interferences in the UVA/is for the analyte will occur: i.e.
blood, sediment, human serum, etc.
(A) Calibration curve method.
(C) Standard addition method.

(B) Signal Processor.
(D) Light Source.

(B) Gravimetric method.
(D) All the these.

4'l- A device that measures the difference between the transmitted light through the
sample (O vs. the incident light (/a) and sends this information to the recorder in a
UV/visible spectrophotom eter.
(A) Wavelength Selector.
(C) Photoelectric Transducer.

48- An important advantage of a double-beam UV-Vis spectrophotometer over a
single-beam UV-Vis spectrophotometer is that ....
(A) it requires same light source for tIV-Vis radiation.
(B) it splits the light source, after passing through the monochromator, into two

separate beams-one for the sample and the other for the reference.
(C) a greater range of wavelengths can be used.
(D) AII the these.

49- A sample has a transmittance 0.70 in UV-Visble spectroscopy, the absorbance will be
(A) 0.200

(B) 0.E00

(c) 0.155

(D) 0.551

50- A compound with a molar absorptivity of 5.0x104 mol-r L cm-l (at 700 nm) exhibits an
absorbance of 0.75 when placed within a 1 cm pathlength cuvette in a UV/visible
spectrophotomcter. Celculate the concentration of the compound.
(A) 5.00xlF mol L-r
(B) 1.50x10-s mol Lt
(C) 3.00x10-s mol L-t
(D) 7.50x10-3 mol Lr
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Q.2 t Oral f;rn (ll illrtr)
I Mark ({ for Lcd ilrrment and (X) for the wrone stateryent:

51-Thend'mryp|hationofion.selectiveglasselectrodesisforthe
measrffidpE-

52- The slffh of KCI in glass electrode is buffered to produce a constant pH 7
Solutir.

53- Glrs pE e{cctrode is only selective for monovalent and divalent cations.

54- In hrdc solutions, glass electrodes respond to the concentration of hydrogen ion

(E-) onl_r'.

5A An ionophore is a ligand whose exterior is hydrophilic and whose interior is
h1-drophobic.

56In a potentiometric titration the reference electrode potential does not need to be

known accurately.
57- For weak electrolyte molar conductivity at infinite dilution cannot be determined

experimentally and by extrapolation because graph is not linear.
58- Upon carrying out the conductometric titration; the titrant used must be at least

10 times concentrated as the solution to be determined.
59- Alternating current is used to prevent electrolysis of the electrolytic solution.

60- Electrolyte molar conductivity is unaffected by dilution.

Answer

I .,
3 4 5 6 7 8 9 t0 11 t2- 13 l4 l5

t6 t7 t8 l9 2A 2t 22 23 24 2S 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 51 52 53 54 55 56 )t 58 59 60

*i!i GOOD LUCK *&t
Examiner: Prof, Dr. Hossieny lbrahim
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Physical Chemistry Examination 230C

Final Examination (50 Marks)

Q.1: Shade the correct answer, A, B, C or D (1 Mark each).

1. The half life for the second order reactions is equal to ...,.....
A) 1/kza B) kz Cl tlkz D) 2kra

2. The half life for the third order reactions is equal to ............. :

A) 2Kra B) 3Kaa ' C) ?12Kfi2 D) KaC

3. The kinetic combination of hydrogen and bromine to form hydrogen bromide is an

example for .,........
A) chain reactions B) opposing reactions

C) hydrolysis reactions D) consecutive reactions

4. The K value for the first order is expressed in

A) sec-1 B) mol sec'1 C) gm sec'l D) mol-l/ liter
5. The half life for the first order is equal to ...,...,.......... :

A) l/kaa B) 0.694/kra C)0.592/kza D) 0.593/kr
6. For the following second order the reaction (2A---+products), the rate should be

proportional to
A) 2CA2 , B) 3CA3 C) CAz DI 2CA

7. For the first order reaction, n is equal to ...,.,.,........
Al 2.2 Br 2.t C) 1.4s D) 1.0

8. Plotting log k against 1lT gives a straight line of slope ...,............

A) AERT B) AE/R c) -AEa*/2.303R D) AFI2.3R

9. For the opposing reactions the rate constant is equal to .....,.......
A) 2;3log rnfmrx = (k1+'kr') t B) ln m/m = kr (t)

C) ln m/m-x D) ln mlm-l
10. For the third order reaction

A) n=3.5 '., , , B) n=3.0 C) n=2,33 D) n=2.45

11. Plotting U(a-x)2 versus t gives a straight line whose slope is.............

A) 2kr B) 2kz c) 2.3lkz ' D) 3ks

12. The temperature of the system increases in an..........."

A! Adiabatic compression B) isothermal expansion

C) Adiabatic expansion D) lsothermal cornpression

13. Which one of the following is falset

A) Work is a state function. . B) free energy is a state function.

C) free energy change = 0 at equilibnium D) Enthalpy is a state function



: Page Zof 4
14" One heat engine works between two temperatures Tr and Tz, its efficiency is .......

A) Tr-Tz I Tr BlTz:t{Tz C) Tz-Tr/Tr D) Tr-TzlTz

15. A mixture of two moles of carbon monoxide and one rnole of oxygen in closed system

are ignited to carbon dioxide the relation between AH and AE will be

AIAH<AE B)AH>AE C)AH=AE D) the relation depends on ACp

D)Ce+R=C,
16. The relation between Cp and Cv for a gas is ,.............

AlCe=Cv Blc,>cr ClCp-Cv=R

17. The latent heat of vaporization of a liquid at 500K and 1 atm is 1,0 Kcal/mole. What will
be AE of 3 moles of the liquid at the sarne temperature?
A) 13.0 Kcal B) -13.0 Kcal C) 27.0 Kcal D) -27.0 Kcal

18. The work done in liter. atm. for an expansion of one mole of an ideal gas from a volume

10 liters to 30 liters at27 "C is .......

A) 0.082 B) 15.4 c) 8.2 D) 1.64

L9. According to the above question the work in calories is ................

A) 7e.38 B) 16.4 c) 3e.58 D) 396.88

20. lf AGo for a reaction carried out in electrochemical cell,has a negative sign the cell

A) Positive B) negative C)Zero D) equal to K
21, The heats of formation of CO tet and COz 1g1 ar€ -26,4 and -94.0 Kcal respectively, the heat

of combustion of carbon monoxide will be.....

A) 26.4 Kcal B) -67.6 Kcal C)-120.4 Kcal D)52.8 Kcal

22, For an endothermic reaction, the equilibrium constant upon increasing the reaetion

temperature will be................

A) Decrease B) incnease C) not change D) equal to one

23. When two moles of water are boiled at 100'C and converted into vapor at the same

temperature if AHr"o = 9590 caUmol the change in entropy will be ......'.....".

A) 2s.71 B) s1.42 cl2L.76 Dl2t7.6
24. -AGo for the reaction :X+YSZ is -4.606 Kcal, the value of equilibrium constant at227 "C

is................ (Where R = 2 CaUmol.K)

A) 100.0 Bl 10.0 c) 2.0 D)0.01

25. For the reaction: Hz + Iz++ 2III (AH =12.4 Kcal.). The heat of formation of Hl will be

A) 12.4Kcal B) -12.4 Kcal Cl -6.2 Kcal D) 6.2 Kcal

Q.2: Shade (T) for True statements or (F) for False statements (1 Mark each).

26. Plotti ng Ll@-x) ver,$us t gives a stralght line whose slope is equal to 2kz.

27. Plotting l/(a-x)z versus t gives a straight line whose slope is equal to 2Ks.

28. Consecutive reactions proceed from reactants to produce through one or more

intermediate stages.
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29. Ptotting log K against 1lT gives a straight line of slope - LE^* 12,303R.

30. The half life period for the first order is equal to UKza.
31. The entropy of a gas increases by increasing its temperature.

32. The internal energy change in an isothermal expansion of a gas increases.

33, ln an adiabatic compression of a gas the product FV = constant.

34. ln a gaseous reaction not accompanied by a change in number of moles AH = AE.

35, The molar heat capacity of a gas at constant pressure is higher than that at constant

volume.

35. Compounds for which standard heat of formation are negative are apt to be stable.

37. The enthalpy change of any reaction is the sum of heat of formation of both its reactants

and products.

38. ACp = 0 for a certain reaction, the enthalpy of this reaction is independent on its

temperature.

39. ln processes camied out at constant pressure the amount of heat taken by the system is

equal to the increase in its enthalpy

40. ln isothermal expansion process of a ga: the work done by the gas is equal to the

amount of heat taken by the gas.

41. For processes carried out at constant volume the amount of heat given to the system is

directed to increase its internal energy.

42. For irreversible process the entropy of the universe decreases,

43. When any spontaneous process reaches equilibrium the free energypossess a maximum

value.

44. ln an isolated system where energy is constant, the entropy reaches some maximum

value at equilibrium.

45. For any heat transfer process when the temperature is not uniform, the free energy

reached a minimum value and the system will be at equilibrium.

46. The ternperature of the system decreases in an adiabatic compression process.

47. The process in which no heat enters or leaves the system is termed as isothermalone.

48. For an exothermic reaction, its equilibrium constant increases by increasing its

temperature.

49. When the value of equilibrium constant is higher or lower than zero the standard free

energy change of a reaction can be used for calculating its value.

50. The value of free energy change for the reaction: X + Y ) Z is greater than zero; then an

increase in temperature will lead to increase the yield of the product Z.

Q.3: Orat Exam: Shade (T) for True statements or (F) for False statements (L0 Marks).

51. The half life period for the second order is equal to 0.69/Kr.

52. The half life period for the third order is equal to 3/2ks.

53. For the following second order reaction 2A--+ products, the rate.is proportional to Cn3
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54.PIottinglogkagainst1fligivesastraightlineofslope=AE.
55. The enthalpy change is equal to the heat adsorbed only when the process is carried out

at constant pressure.

55. The total entropy change for reversible processes is Zero.

57. Processes for which AH negative are said to be endothermic.

58. Each element in its slandered state is assigned entropy zero. '":

59. The enthalpy of forrnation of CO gas can.be measured by direct calorirnety.

60. Each element in its slandered state is assigned enthatpy zero.

GOOD LUCK

Examiners: Prof, Y, M, Temerk and Prof. R. M. Gabr
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Section I (Phvsical Chemistry)

Answer the followinq questions: (25 Marks )

Q.L: Choose the correct answer A. B. C or I).

I. A heat engine absorbs heat Qz at temperature Tz and rejects heat Qr at temperature Tr. The
efficiency of this engine is:
(A) Tr-TzlTr (B) Tz-Tr/Tz (C) Tz-Tr /Tr (D) Tr-TzlTz
II. Reaction, H21gy*Iz1e)+2HI(e); AH: l2.4kcal. According to this, heat of formation of HI will
be
(A) 6.20 kcal/mole (B) - 12.4 kcal (C) 24.8 kcal (D) 6.20 kcal
III. The heat of formation of CO(g) and COz (g) are -26.4 kcal and -94.0 kcal respectively. The
heat of combustion of carbon monoxide will be:
(A) 26.4 kcal (B) - 67.6 kcal (C) * 120.4 kcal (D) 52.8 kcal
IV. Heat of evaporation of benzene is 7350 cal K-l mol-l , the change in entropy to convert 2 moles

gaseous benzene to liquid at77oC is :

(A) 42cal K-r mol-r @) -42 cal K-r mol'r (C) -42 cal K-r (D) 42 cal K-r

V. When 2 moles of water are boiled at 100 oC temperature and converted to vapor at the same

temperature. Then what will be the change in entropy? Huap:9590 cal./mole

(A)2s.71 (B) s1.42 (C)21.76 (D)217.6

Q.2: Prove that under adiabatic conditions for the expansion of an ideal gas:

PVT: constant.

Q.3: Find AH forthe reaction: Mg(s) + 2HC1(g): MgClz(s) + Hz(g) from
Mg(s) + Cl z(g): MgClz(s) AH: -153.2 kcal
Hz(g) + Clz(g):2 HCI (g) AH: - 44.l2kcal

Q.4: Calculate AE for the decomposition of magnesium carbonate:

2MgCO:1,y *2 Mgorrl+2COxgy if; (AH: 52.00kcal) atT:900Kand 1 atm.,molarvolumeof
MgCOr is 0.028, and MgO is 0.011 liter.

Q.5: Calculate the work done in L. atm and in calory for an expansion of one mole of an ideal gas

from a volume of 10 liters to 30 liters at27oC.

Litill ri ilt-Yl (3+



Section II (Inorsanic Chemistrr )
( 25 Marks)

Answer the following questions

1.") A". th" follo*irs.t"tu-.otr Tro. (y') ," F"Ir. fX).

i .HzO has unexpected high boiling point.
ii .NOz is an acidic Oxide
iii.SFe is known but OFo is not.
iv. concentrated solution of HF acid is kept in glass bottle.
v. Cesium ions conduct electricity more than lithium ions.
vi. NHE is a poisonous gas.

b) How you can prepare three only from the following:
superphosphate, water gas, NH3, HI,

c) In each pairs of acids, state which is stronger and why?
HF and HBr, HCIOz and HIOz, HzSO+ and HzSO:

2.a) Choose the correct answer and commen!:

i) In which species does nitrogen exhibit its highest oxidation state

(NH3, NOz-, Nz) .

ii)Which one of the following species contains an even number of electrons: (NOz,NH+*, NO)
iii) The species which contains diamagnetic properties is: (No, oz, Nz)

iv) Element X forms XOz with oxygen, the element is: (Na,Mg ,C)
- v) An element X from gr (II) reacts with Y from gr (VI) to form a compound: (Xzy,Xy,Xyz )

b) Give-threg-examDtes of Freon's and how do they damage the environment?-,

c)what the types of hardness of water? How we can remove this problem?

Good Luck
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Final Exam of Green Chemis for the 2"d Levelstudents

l- Choo+e the correct answer fgfgll.pf thg following? (35 Marks)
(Final answers must be depicted in the answer slieit not here)

+9t+ datsJlL5itt Gir"i dlil dbll dill flsriJr' uJt^Llt .Jrc i,. i-luiirrL.qin 1L.-l o"-! *
rhe answer chosen by the 

1*1j#.:H;r,[urT;f;:ilith 
rhb banpoint pen onry in

'1- Which of the following gases is
responsible for filtering most of tt u-UV tigt t
lrom 120 to22A nm from sunlight?

a) oz
.'b)Os l

c) Nz
d) Hzo

3- Choice the best reagents used in the last
two steps in the following lbuprofeu
synthesis scheme?

ooH

2- Select the correct name for the following
structure?

n) Carbaryl
b) Parathion

, c) Roteno4e
d) Paraquat

"'uC-o-fl-o-r.
-l

4- Incineration method used in disposal of
PCBs which involves burning pCBs at L
temperature of ---- in the presen0e of fuel oil
and oxygen.
a) 1200'C for at least th,ree seconds
b) 1200"C for at least four seconds
c) 1200"C forat least five seconds
d) I200oC for at l'east two seconds

6- Identifu from the following the proper gas
'which is not rcsponsible for acid rain?

a) SOz

c) Or
d) HCI

8- The compound name that,s produced prior
to the final product in the microbial
degradations ol'DDT is -----

a) 4-cholorobenzaldehyde
b) 4-choloroacetophenone

, c) 4-oholoro-2-methyiacetophenone
tI) 4-choloro-2-methylbenzaldehyde

10- Example of being more selective
herbicides in its action is ---- which is used for
thc control of broad-leaved weerl and grasses
in cotton.

a) Atrazine
b) Diquat
c) Fluometdron

-LOL r.=-Cn* rbuproren

a) b: Ac2O/HF, c: CO/?d-Cat.
b) b: IlzlCat., c: AozOAIF
c) b: HzlCat.,c; CO/Pd-Cat.
d) b: CO/Pd-Cat., cz H2lCat"

5- What is the named rgaction used in step 1

of Captan-synthesis from the reaction of
butadiene & maleic anhydride?

a) Aldol condensation-
b) Diels-Alder reaction
c) Arndt*Eistert synthesis
d) Dieckmann condensation

7- Select the category thatts mushrooms and
truffles are belonging to?

a) Saprophytic Fungi ,,b) Parasitic Fungi
c) SyntheticFungicides
d) Natural Fungicides

9- In photochemical smog process,
decomposition of ---- leads to the formation
of Os?

a) NO2
b) Cl2O2
c) CO
d) so2

Chlorsulfuron

.1 &lai,.e i"*9, Cp g,r5f Jbii)l #r"t-



11- The showing mechanism represents the
catalytic processes contributing to ozone
destruction by --.-.

X+q'-+1gg+Or

X'+ Or'-'X'O + 112

XO + l('O*-X * X'+ Or

I$*"'rlgo 
l

a) hydroxyl free radical
b) nitric oxide
c) chlorine and bromine species
d) inactive form of chlorine

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

a) Benomyl
b) glyphosate
c) Rimsulfi.ron
d) Diquat

15- Describe the end result of burning of
fossil fuels?

a) Global warming
b) Melting of polar ice caps
c) Depletion of ozone layer
d) Both a and b

17- Of the following compounds, which one
is named Tebuthiuron?

12- Which is the best definition of cloud
condensation nuclei (CCNX
a) Particles that can become deactivated to fog

or cloud droplets in the presence of a

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

fog or cloud droplets in the presence of a
supersaturating of water vapor.

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

supersaturating of sulphur dioxide gas.

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

supersaturating of nitrogen dioxide gas.

14- Identify one of the following is not
amongst the components of photochemical
smog?

a) Or
b) S0z
c) Unsaturatedhydrocarbon
d) No2

16- What is the process type that's inferred
from the following equations?

(l+{H"***""H(l+(}ls
flO+ tlor-Cl0l*Or

a) Inactivation of chlorine atom
b) Chlorine oxidizes by oxygen
c) Synthesis of carbon dioxide
d) Revolution of chlorine

18- In the following reaction of hydrocarbons
with OIf gives -... This product reacts with -
-- to produce R0o'-radical which in turn
oxidizes XO to --.

a) stable carbon radical, O2, SO2

b) carbon centered radical, 02, NO2
c) decompose of carbon radical, A2,CL2O2
d) inserted earbon radical, O3, NO2

20- Which of the following statements is false
regarding'OH radical?
a) ft unable to abstract hydrogen atom to

produce carbon centered radicals.
b) I{ydroxyl radicals do not add to COz,

however, it adds to CO.
c) Hydroxyl radical is the prominent oxidizing

species in the atmosphere,
d) Usually it reacts by adding itself to another

molecule.

o

ure(ruscc,.
o

#-{ qoNHcH3 
H'ctor'cH'

c) 
... ^. ^4"^{ 

d) (*)
(H3C)3C " br, i,rH,

19- Which is the green chemistry principle
that demonstrates the synthetic methods
should be conducted at ambient
temperature and pressure?

a) Design for energy efficiency
b) Atom etonomy during synthesis
c) Use of renewable feedstocks
d) Reduce derivatives during synthesis

r5sl,a L*.i Cr iUS.f JLgiY :rgJrrlr



2l- Dissolved SOz is oxidized by traces of
HzOz and 03, a dominant factor in forming
0r and HzOtis -----.

a) sunlight
b) strong acid
c) reaction with atomic oxygen
d) hydrogen abstraction reaction' 23- Triclosan is chlorinated aromatic

compound which has two functional groups
representative of both -.-.

a) ethers and alcohols
b) ethers and phenols
c) ethers and arnines
d) ethers and ketones

25- Which of the following fungicides is used
as seed dressing?

a) Phenyl mercuric acetate
b) Bordeaux mixture
c) Benzimidazoles
a) Dithiocarbamates

27- p-Oxidation pathway is a bio-conversion
process used in the transformation of ----.

a) MCPA to MCPB
b) MCPA to MCPA
c) MCPA to MCPA
d) MCPB to MCPA

29- The asymmetric centre in the Fusillade is
incorporated in its synthesis in order to ----.

a) minimize possible losses of optically
active material

b) reduce possibilities of racemization
occurring

c) required S-enantiomer of the 2-
chloropropanoic acid

d) All of above

31- Steps l&2 in the Benomyl synthesis
included the reaction of -- and ---- followed
by addition of *-- to methyl cyanocarbamate.

a) cyanamide &, o-CoFI+(NHz)z & methyl
chloroformate &

b) cyanamide & methyl chloroformate & o-
CoHa(NHz)z

c) methyl chloroformate & o-C6Ha(NH2)2 &
cyanamide

d) o-CoH+(NHz)z & cyanamide & methyl
chloroformate

22- What is the product from heating of
2,4rS-trichlorophenol in basic medium?

a) 2,3,'1,8-Tetrachlorodibenzo-p-dioxin
b) 1,1,1 -trichloro-2,2-bis(p-chlorophenyl)

ethane
c) 5 -chloro-2-(2,4-dichlorophenoxy)-phenol
d) Octachlotodibenzo-p-dioxin

24- Far the following structure, What is the
fungicide-type is belonging to?

a) 1,4-Oxathiins
b) Imidazoles
c) Pyrimidines
d) Acylalanines

26- Bipyridyls category is considered as ----.
a) Total herbicides
b) Selectiveherbicides
c) Natural Fungicides
d) Systemic fungicides

28- lVhat is the most dangerous pollutant
emitted in air during incomplete combustion
of fuels?

a) COz
b) No2
c) CO
d) cH4

30- Chooso the naqre for the following
insecticide structure?

X"
\JH
(}oY*-wo

a) 5-chloro-2-(2,4-dichlorophenoxy)-phenol
b) 2, 3 -dihydro-2,2-dim ethyl-7 -beruofuranyl

methylcarbamate
c) p,p'-Dicholorodiphenyltricholoroethane
d) Dichlorodiphenyldichloroethene

32- Which phrase does $q! describe one of
stratosphere layer features?

a) This layer has the air we breathe and the
clouds in the sky.

b) It is found above the tropopause and
extends up to a height of 50 km.

c) The ozone layer absorbs most of the UV
radiation sends to us by the sun.

d) There are no storms or firbulence here to
mix up the air, so cold, heavy air is at the
bottom and-warm, light air is at the top.

crtat.e {* r,y OJs.i Jt;ii$ :i.!.pt"



33- Which of the following insecticide have
Iow toxicity for humans and birds beside it
usdd in household insecticides such as RAID
as well as mosquito coils?

a) Allettrins
b) Parathion
c) Polychlorinatedbiphenyl (pCBs)
d) Methoxychlor

34- Select the best delinition of nuclei mode?
a) Small particles (0.01 pm) are formed by the

condensation.of vapors of pollutants.
b) Small particles (0.02 pm) are formed by rhe

condensation of liquids of pollutants.
c) Small particles (0.01 pm) are formed by the

cycloaddition of vapors of pollutants.
d) Small particles (0.01 pm) are formed by the

vapors of pollutants 
_

at morning a) I , ilI, II , IVI. Increases the emissions of both nitrogen oxides and vocs b) I, IV, II , mII. The nitrogen oxides and volatile organic compounds begin to react c) IV , 11, IIi , Ifonning nitrogen dioxide with increasing its concentation a) t , g , IV , ftIIII.The production of ozone is halted. The ozone that remains in the
atmosphere is then consumed by several different reactions

IV.Nitrogen dioxide is broken down and its by-products form
,increasing concentrations of ozone 

-
15 Marks

36. Ultraviolet light at the wavelength 22042A nm range is filtered from sunlight mainly by Or
molecules.

37. Agrochernistry is a branch of chemistry concerned with the chemical needs for plant
during its harvesting.

38. NO2 molecule is the most loose oxygen than BrO.
39. The reaction of ethylene diamine with CS2A',[aOH in the presence of MnSOa will give

thiram.

40. Particulate matter (PM) is the term used to describe very small diamerer solids or liquids
that remain suspended in the atmosphere.

41. Synthesis of 2,4-dichlorophenoxyacetic acid is carried out by the Dow process.
42. Bipyridylium salts are non-selective herbicide which is particularly effective against

annual and deep-rooted perennial weeds.

43. Radical reactions with oz produce peroxy and hydroperoxy radicals.
44. Elemental sulfur is the oldest effective fungicides to control mildew of fruit trees.
45. Troposphere oxidation of methane initiated by a slow oxidation by HOO'radical.
46. Paraquat is rapidly losing its activity on contact with the soil because it becomes so

strongly adsorbed.

47' Paul Crutzen theory describes that the CFC-gases are the main responsible for the ozone
layer destruction.

48. The layer which is just up to 6.4 Km above the earth is stratosphere.
49' Dobson unit is the number of 03 molecules that would be required to create a layer of O3

with 0.001 millimeters thick at a OoC/latm.
50. SaProPhYtic fun8i are respgnsible for t4e breakdola,n of animal and plant in soil. _

all
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51. Polylactic acid (PLA) is a polymer prepared from fermentation of starch

52. The stratosphere keeps 70-80%of the suns ultraviolet radiation from striking the earth.

53. Botanical insecticides break down readily in soil and are not stored in plant or animal

tissue.

54. James Lovelock theory had shown that the free chlorine atoms in the atmosphere aan

decompose ozone.

55. Prochl oraz fixrgicide is an example of the imidazole-type.

56.Nearly 75% of the ozone depletion in the antartic occurs by ths inactive chlorine

compounds.

57. Persistent organic polltrtants (POPs) are organic compounds that are resistant to

environmental degradation through chemical, biological and photolytic processes.

5g. The troposphere layer absorbs ultra-violet radiation and shields life on the earth from

intense, harmful forms of energY.

59. Acidity of the droplet has effect on therate of SOz oxidation.

60. Dow process used for the productioJr of tetrachlorodiql!.

Page 5/5 Good Luck Proli, Dr./ Hassan Abdou Kotb
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Answer the following:

e1 Answer (T) for true sentences or (F) for false sentences for the following (one mark for each):

1- The amount of substance changed during electrochemical reaction is proportionalto the applied

potential.

2- Electrical energy is used to drive a spontaneous reaction'

3- The potentialof the galvanic cell should have a positive value.

4- The potential of the galvanic cell depends on the electrolyte concentration.

5- The salt bridge is an ionic conductor in the electrochemical cell.

6- The hydrogen electrode is easily poised even in presence of traces impurities.

7- The arbitrarily assigned potentialof the SHE is 1V'
g- The amalgamated metal- metal ion electrode is working as well as pure metal electrode'

9- The potentialof the calomel electrode is unstable over a long period.

10-The cell potential is depend on the temperature.

11- The concentration cell is two half cells with identical electrolyte concentration but different

electrode materials.

12-The standard potentialof the concentration cell is always zero.

13-The SHE is used as a primary reference electrode'

14- Construction and working of SHE is difficult'

15- Electrolysis of water is an example of galvanic cell'

16- Theenergy density of fuel cells is lower than that of batteries.

17-The power density is the maximum available power per unit mass.

18-The primary batteries are rechargeable, such as leclanch6 cell.

19-The chemical intercalation is the reversible inclusion of a molecule between two others moleculds'

20-The fuel cell is considered a battery in which fuel only is continuously replaced'

21- The residual product discharged by the hydrogen-oxygen cell is HzOz'

zz-The specific capacitance of pseudocapacitors is dependent on the specific surface area of the

electrode.

23- Alkaline fuel cell is not susceptible to COz contamination of the electrolyte.

24- Molten carbonate fuel cells operate at relatively low temperatures (below 100 "C)'

25- The hybrid supercapacitors can yield higher energy density than symmetric supercapacitors'

26- The supercapacitors exhibit a much lower specific power than Li-ion batteries'

27-On discharging the battery, the voltage not remains constant,

28- Li-ion battery shows memory effect'

June2027
Time two hours



Q2 Choose the correct answer for the following (one mark for each)

1,- One requirement of an electrolyte used in the salt bridge is ....'

a) the mobility of anions and cations should be the same.

b) the ions of electrolyte not involved in the electrochemical change.

c) the ions do not react chemically with any species in the cell.

d) all above are correct.

2- lf electrode potential of Cu2*/Cu at 25'C is 0.286 V and Cu2* concentration is 0.015M, the standard

reduction potential is ......

a) -0.44v b)-0.76 v c) -0.40 V d) 0.34 v

3- The relation between Gibb's free energy (AG) and EMF of a cell is .'..'."

a) E6s11=nFAG b)AG=-nFE..11 c) Ecerr= - nFAG d) AC= nFE6g11

4- The cell potential of cadmium-copper in which Cd in contact with 0.02M Cd2* and Cu in contact with

0.02M Cu2* 1E"..,,= 0.74V) is ......... (cell reaction: Cd + Cu2* = Cd2* + Cu1

a) 0.77 V b) 0.74 v c) 0.70 d) non ofthese

5- The equilibrium constant of the reaction of the above Cd-Cu cell is ...'..'..

a) 5xL02s b) 1x10-2s c) 1x102s d) non ofthese

6- The standard free energy of the above Cd-Cu cell is .........

a) -1,42.8 kJ b) -142.8 J c) - 142.8 kcal d) non ofthese

7- The oxidation state of manganese in the KMnO+ is

a) +8 b) +7 c)+6 d) non ofthese

8- One advantage of the silver-silver chloride electrode is .......".'...

a) ease of manufacture

b) usable up to 1-30' C.

c) with a wide of applications

d) all are correct

9- The polarity of the cathode in electrolytic cell is .........'..'..'.'...

a)positive b) negative c) negative or positive

10- What is E" of a cell made of the following reaction? [E"r.z*/r.=-0 .44, E" 6s+1sg=0'8V]

Fe + 2Ag*(.q) + Fe2*(.q) + 2Ag19

a) 0.36 V bl -1.24v c)- 0.36V d) 1.24V

11-The aqueous Li-air battery requires a protective layer on the anode to .........'......'.....

a) Avoid the reaction of Li metal with HzO

c) Avoid the formation of Li salts on the anode

L2-ln fuel cells, the gas diffusion layer is provided to

a) Prevent flow of gases

c) Facilitate flow of electrons

d) neutral

b) Prevent heat loss during operation
d) Avoid mixing the Li metal with Oz

b) Facilitate flow of gases

d) lncreases the rate of reaction

l-3-According to most studies, the final discharge product of aprotic Li-Oz batteries is

a) LizO

c) LiOz

b) Lizoz
d) LioH



14-The electrolyte used in aprotic Li-O2 batteries is

F
l--

15-Capacitance of a capacitor is the measure of its ability to .......

Store charge
None of the previous

16-The conducting polymers and metal oxides are ............... capacitors.
a) Hybrid b) Double-layer c) Pseudo

L7-ln mixed Li-O2 batteries, the cathode in contact with

a) n-Propanol
c) Acetic acid

a) Resist flow of current
c) Allow flow of current

a) The aqueous electrolyte
c) The aprotic electrolyte

a) Double layer capacitors
c) Hybrid capacitors

b) fert-Butyl alcohol
d) Bis(Trifluoromethane)Sulfonimide Lithium Salt

d) Electrolytic

b) The Li-conducting membrane
d) The Li-metal

h) Raney Ni

b) Pseudocapacitors
d) All of the above

F-

b)

d)

1-8-The catalyst used for cathode in solid-oxide fuel cells is .........

e) Pt/C f) La(Sr)MnO: g) Pt-Ru

19-The cathodic reaction of lead-acid battery is .........
a) PXri,; + SAi;,n,* 4fff,"nr + O z + Ze- -+ F\SO 4ru1+ ZH 2* $
b) PIlz+ -L?e- a pb;,;
c) FhOzr,.)+ LHinq.i-r SA!,.*n3 * ?e- -+ pbSAn;r,,* Zlt,Og3
d) TP\A,G.\ + ?,NH;,q) - Ze' - Pbr?a(,) * ?Ar.Efsr*qtr + Il? oie

20-During the discharge of Li-ion battery,
a) Li-ions move from the cathode to the anode
b) Li-ions move from the anode to the cathode
c) Electrons move from the cathode to the anode
d) Both a and c

21-The residual product discharged by the direct-methanol fuel cell is ............

a) HzO b) COz c) H2O and CO2 d) HzO and CO

22-Which capacitor do stores charge electrochemically?

ut*.;ciJl .++bl g.o

u,,to)o rxih*c 6H>Jl9,rl : I

(,-^r.P r-l9, )
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Q!: Shade (T) for True statements or (Fl for False statqments: (25 Marks; 1 Mark each)

No. Phrase

1 Detergents are examples of solids dispersed in liquid.

2 Water-insoluble soaps favor the formation of emulsions of oil in water.

3 The colloidalsilicate ions move to the cathode.

4 The isoelectric point for hemoglobin's from various sources coyers a pH range from 4.3 to 5.3.

5 ln benzosols, the dispersed phase is solid and the dispersion medium is benzene.

5 A silver sol may be produced by reduction of dilute silver nitrate solution with nitric acid.

7 A gel of Ca-acetate can be obtained by change of solvents.

I An emulsifier at the water- oil interfice increases the surface tension on the side of one liquid more

than does on the other one.

9 ln water system, ice and water can exist in equilibrium at low pressure equalto tt.58 mmHg.

10 The peritectic temperature is below hypothetlcalcongruent meltirtg point.

11 At metastable condition the sulphur system is three phases and one component system.

L2 The eutectic systems are used in the preparation of low melting point alloys.

t3 In phase diagram of FeCls-water system, the maximum (pointS C,E,G,ll represents the cryohydric
points of various hydrates.

L4 lnside the binodal curve the system is two phases and consequently F = 2.

15 At point C ( at 32.4 oC ) in phase diagram of NarSOc.water system , Na2SO4.10HzO melts
incongruentty producing a new solid phase ( rhombic Na2SO4).



ff,e Uino.faf *r* paures, tf"orgh a m"-iru, at point D, which does not coincide with the plait

B"|'*.'y,ol'v*i.pointg{affigramofNaCl.watersy5tem,thesystemconsistsof
solid ice a nd solid NaCl.2H,aCr only.

Th" prir"."y brtt"riles are iltchargeable, such as leclanch6 cell.

iffi.l".t*d.;(sHE}i.'primirvreferenceelectrodewhilestandardcalomel
relectrode is ia rsecondary referr:nce electrode'

Alh"line f*l?uiLrr u* *, .lt.rine eleitrolvteluch as KoH in Hzo and are generally fueled with pure

hydrogen.

p"t""ti.l ,f dygeo 
"l*ctrod" 

,leperas on oxygen gas pressure and concentration of OH'ions.

i" the 
"l".tr"lyti. 

c"llr, the 
"ldctrons 

are supplied to the cellfrom an external battery.

t1"ct'"Iy'i'i'tt;'tp'o..ffiilusedtocauseanonspontaneouschemica|
reaction to oc€u['.

;1t srp, r" g35 
",t.rf 

Hl, is e iough a water eleckolysii for one hour.

.mntactwitho.002MCd5onandCuisincontactwith

g!: Shade: the t:orrect answer:-A.-EJ-or D: (25 Marks; 1 Mark eachl

gfotem le!of,t, ttteir-lseg'lectric points ... ""r " "''
A) mov$ to the anode" B) move to the cathode c) sometimes move to the anode and

sometinrres to the cathode Dl do not move either to the anode or to the cathode

Some sehi liguifv readilv$rihen

sel translo'rmation is rq!:g!I ed-!qa:.....,,.'.,.... .

{.}.02 M CurSOo solutio'n iri: 0.65 V, where (Eo Cu2{Cu =+0'34 v, Eo CdzYCd = -0'4 v}'

A) metathesis B| syneresis C) thixoropy D) noneofthese



t'

l--za l-.rhe.leanine.clioLof rdueto.......,-*.
it

Af Na+ > Ba2* > Al3* B) Ba2*> Na+> Als* clAl3*> N,a*>Ba2+ D) All* > Ba2* > Na*

The su&ce tension of lnllphilic solils freqlrentlv............. that o'f thqrore_nOeCiuU.
A! higher than B) lower than C! higher r.rr lower than D! not different fromr

The charse on AszSr sol is due to ..."......... .
A! absorption of H+ ions B) adsorption of 1l+ ions C) adsorptio,n of 52' ions

Al rhombic h'azSos into monoclinic NazSOr

C) NazSo+.101",12O into NazSOa R

B) NazS0c into Naz.SOq R

D) noneofthese

Zn-Ms,svstem at anv of its............. pointq is-an nygflA$Svstem {at constant p 1g}.

Al freezing B! congruent C) eutectic D) all of these

!n sulphur svstem, the! hree shases ............. ,,,,.,...,...,.., , .-..-,..... co-exist in eguiliFriqtm at triple
pstd_E {!51:!._12 90 -d,,m.t.

, ,nl hydrolysis of salt present in soap B) ionization of sialt present in soirp

D) absorption of S2' ions 
i

_--_l
The dispelsed phase jn emulsions are eenerallv ............. chareeC.

A! negatively B) positively C) sornetimes positively and sornetimes negatively tlr| none of these

Manv elastic and no.n-elastic gelgshrink in rolume on-standiyr;s, urith an acqomBenyiing_q_xudation of

S,olvent. This process is cafled-...........

A! thixotropry Blmetathesis C)syueresis Dl none ofthese.

A| diffusion BI peptization C) rcoagulation D) dissolution

Fgtlt1qg_gg1Elq,nent cg{rdensed svstenr the.Slhatgrule eq$alion is ...".,...,,:, ,

A) F'-* 3-P B) F = C-P+1 (i) F+P = C+L D) all of these

A3olutlgl_A!.1:o-mmon salt has thenumber qtr romp1lnellg And degrees of frgedom ruual tq ...........,.
and ....,,.., . *,-t $pgct!yg]y.
Al 2and1 B) 2and2 C) 2and 3 Dl3and2

At transillgrp-point E { 234oC I in phase dlasra,lp-g! NazS0q::water svstem; ............. is converted

into......"...... .

A) .Sn, Snn, Sv BlSn, Su, Sr- C| Snn, Sr-, Sv ffil[ none of these



C) bothAand B D! none of these

C! Freezing point curve of pb Dl all of these

uing.systenns show the formation of "binpdal bond" at lgger temperaiuiii
B| water - phenol- aniline
D) none of these

4,{}

4L

42 lAlhich of the folloiving Fysterfls show the formatior
A) succinic nltrile - rryater - ethanol
C! acetic acid - waterr - CHCII

,@rqugh a6ftJlV0s) 
" 
sot$tign fr

Irtrlrg&l_godggd_wag'6.5 rrams. What is the currr

a[-e$oun!of sallium? {6a =69.723 S/moU
Fu1.7A E)s.oA (

with the hal-f "fe?ctions shr?tgLlelgyg!

Ag*(aq) * e* -+ Ag{s),E" = *0.hAV;Znz

A) 2.69 x 1o-a B) - 23z,2L

43

44

45 WEUS K fgt rh" f"lt"Wi* lb.l.r.A,t-".,irr,?

3Zn(s') + 2Cr3+(aq) -> zzn

A) 1.3 x 10-3 B) s.5

The principalfunction of a fur[S,g[js torr****.
A) Produce fuel B) Eler:tr,olyze fuel Cl

What is the pH of the unknEg!.aCidic so_lUlion in the

H z(t atm) lpr (s) | r, + (x u)llcuz* $M)l
Eluzt',,'cu, = 0' 34Ir

Al 1.7 B):l

At G.tr"lvrir 
"f 

w.t"r?

A) The anode

C) The cathode

Which of the followiryr staiime nts is true for the fol
2Fe3*{aq} + 2Br{aq} = !ps'z{(6q} + Brz{U {Eo Fe3l

A! E" = -1.83 V and it is not spontaneous
C! E" = +0.30 V and it is spontanr-oous

Bl 1'he electrode connec

D) lrlone of the previous

46

47

48

49

cl 100 A D) 300 A

* {uq) * 2e- *+ Zn(s),E' = *0"76V
c) * 301.03 D) 3.86

what is the pH of the unknEga.acidic solutign in the follordne ce_ll?

2* (aq) + zcr(s)E' a o. 0218v

c) 163.4 . D) 12.8

Froduce hydrogen D! Produce electricity

Cu(s), Ece* = 0.54 V atZS "C,

D) None of these

connected to the negative side of the battery

c)3

'/Fe2* 
=+0.77 v, Eo BrfBl2 = +1.07 v) i

B) E" = -0.3CI'U and it is not spontaneous 
I

D) E" = +I.8$ V and it is spontaneous. 
I



A! Spontaneous B) Non-spontaneous C| Reversible D| lrreversible

Pa rt ll: 9ra[: (10 Marks]

Q!: Shade fTl for True statenrents or (Fl fqI Fglqelg!@lf: (10 Marks; 1 Mark eachl

-t
No.i

51 Shaving lather is an exarnple of gas di

52 T'he function of an emulsifier is to

53 T he size of the pirrpoints of light seen in

of the particles.

54 A sol of gold moves to the positiv'e electt

55 Ali triple points are eutectic poin'ts.

s6 At lroint C in cooling cun e of two

57 The system Kt{Or-AtlNOr-Hz0 at 30oC

KNO,r-AgNOg.

58 Potential of Calomell electrode depends

The eqtritibrium cons,tant for the Ag I /Al

(Eo Fe/Fe2* =-0.44 v, rEo AgfAg+ =+0.80 v)

Th- sta"d*d f*" *;"tgY (dGE fot l\', I

s9

50

{,the ultra-microscope is an indication of the actual diameter

spersed in liquid.

compo nent mixture both components solidify.

shrcws the formation of congruently saturating double salt

stabilize a sol.

on the concentration of Cl-

rAg*l I Fe2n I Fe is 1.23 X 10'42

Au3*l I Ca2* | Ca is -2.53 X 103 kJ/mol(Eoceu =4.37 v)

Good [uck

prof. Dr. Maher Mt. Glrgis, Prof. Dr. Maher M. A. Flamed and Dr. Mohamed N. Abd El-Hamed.
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$egtion A (Aromatic Compounds) (25 Mart<s)
1- choose the correct answer a. b. c or d: (one mark each) (i5 Marks)

1. Benzaldehyde can be prepared by oxidation of toluene by which of the
following reagent?
a) Acidic MnO2
b) KzCrzOt
c) CrOzClz
d) basic KMnO+

2. what reagents will be used in the preparation of benzaldehyde via
Gattermann Koch synthesis?
a) Carbon dioxide and HCI
b) Carbon monoxide and HCI
c) Oxygen and HzSO+
d) Carbon monoxide and HzSO+

3. What is the name of the reaction of allyl aryl ethers undergo
rearrangement when heated gave alkyl phenol?

a) Clasien rearrangement
b) Sandmeyers reaction
c) Meenruein reaction
d) Mannish reaction

4. Salicylaldehyde can be prepared from which of the following reactants?
a) Phenol and chloroform
b) Phenol, chloroform and sodium hydroxide
c) Phenol, carbon tetrachloride and NaOH
d) Phenol, carbon tetrachloride

5. Among the following, which one is the strongest acidic
a) Phenol
b) p-Nitrophenol
c) p-Hydroxyphenol
d) p-chlorophenol

6. which of the following is formed when phenol is exposed to air?
a) o-Benzoquinone
b) p-Benzoquinone
c) Phenoquinone
d) o-and p-Benzoquinone

7. which of the following reagent give monobromination with phenol?
a. Water



b. 1,2-Dichloroethane
c. Cyclohexane
d. NaOH

8. Friedel-Crafts of phenol with acetyl chloride in absence of catalyze

gave one of the following:
a) o-AcetYl Phenol
b) o- and P-AcetYl Phenol
c) MethYl benzoate
d) All the previous

9. What is the name of the reaction of allyl aryl ethers undergo

rearrangement when heated gave alkyl phenol?

a) Clasien rearrangement
b) SandmeYers reaction
c) Meenruein reaction
d) Mannish reaction

10.What is the name of the following reaction?
oH oH

d 
cHCrsiNaoH. 

6}'""
a) Gattermann Koch sYnthesis
b) Benzoin Condensation
c) SandmeYers reaction
d) Reimer Tiemann reaction

11. On heating aqueous solution of benzene diazonium chloride, which of

the following is formed?

a) benzene
b) chlorobenzene
c) phenol

d) aniline

12. n-Propyl phenyl ether can be prepared from which of the following

reactants?
a) Phenol and n-ProPYI bromide
n) SoOium phenoxide and n-propenyl bromide

c) Sodium phenoxide and n-propyl bromide
d) n-propenYl bromide

13.Which of the following is most basic?
a) CoHsNHz
b) (CHa)zNH
c) (CHs)aN
d) NHs



14.What is the name of the following reaction?

O*"-*"-Q ,*, rr*e-$*r,
a) Clasien rearrangement
b) Benzidine rearrangement
c) Reimer-Tiemann reaction ';

d) Mannish reaction
l5.Polynitro group undergoes displacement one of these nitro groups can

be displaced by
a) KOH
b) Ethanol
c) Ammonia
d) All the previous

2- Answer the following questions (10 Marks)

1. Which of the following products A, B, and C for the reaction:

OH

d
2. Starting with benzene, how can you prepare 2,4,6-trinitrotoluene

(TNr)?
3. Synthesis of indoaniline as violet dye
4. Conversion of aniline into p-bromoaniline
5. Suggest the mechanism of benzoin condensation

Section B (Heterocvclic Chemistrv)

1- Answer the followins:

(25 Marks)

a) Draw the structure of the followinq compounds: (7 Marks)

Pyrrole - thiophene - pyridine - pyrimidine - oxazole, benzofuran - thiazole.

b) Mark (onlv six) of the followinq as ({) or (X}:

i) Thiophene is stable to Lewis acids.

ii) 1,3-Azoles are not reactive towards electrophilic attack.

iii) 1,2 - Azoles are significantly less basic than 1,3- azoles.

iv) lsoxazole and isothiazole are non-basic heterocycles.

v) Quinoline and isoquinoline are two isomeric heterocycles.

(6 Marks)



vi) Diphenylamine was reacted with S/A to give phenothiazine.

vii) Pyrimidines are aromatic heterocycles.

2- a) Show bv equations and mechanisms the preparation of the
followinq:
i) The Paal - Knorr synthesis of Pyrrole.

ii) Barbituric acid.

b) Complete (onlv six) of the followinq equations:

i) Furan + acetyl nitrate --+

ii) 2,5- Dimethylthiophene + EtBr (AlCla) ---) ...

iii) lsoxazole + Brz --).......

iv) Pyridine + HzOz ( AcOH) -> ... ... .

v) lsoquinoline + HNOs / HzSOa ---) ... ... .

vi) 2- Pyridone + HNOs ---' ... ... .

vii) Thiophene + CHsCOCI (SnCl+) -> ... ... .

Oral Exam of Heterocvclic Chemistrv

(6 Marks)

(6 Marks)

( 5 Marks )

Mark the followinq as ( { I or ( X ) for the followins sentences:

1- Pyrrole is strong basic compound
2- Furan as cyclopentene are heterocycles
3- Thiophene is less aromatic than furan

4- lndole reacts with ZnlHClto give 2-chloroindole

5- Pyrrole reacts with ACzO/A to give 3-acetylpyrrole

Oral Exam of Aromatic compounds (5 Marks)

Choose the correct answer a. b. c or d: (One mark each)
1. Reaction of phenol with bromine gave p-bromophenol in the presence

of:
a) 1,2-Dichloroehthane
b) Water
c) FeBr3
d) None ofabove

2. What is the name of formaldehyde with phenol to give Phenol-

Formaldehyde Resins of the following?
a) Clasien rearrangement
b) Sandmeyers reaction
c) Lederer Manasse reaction
d) Mannish reaction

3. An alkoxide will react with most aryl halides to give the corresponding

ether

4



4.

a) True
b) False

what is the name of the reaction of condensing aromatic halides and
heating.with copper-bronze at an elevated temperature forming biaryl:

a) Ullmann Reaction
b) Sandmeyer's reaction
c) Perkin reaction
d) Schiemann reaction

Picric acid is formed when phenol react with which of the following
reactant?

a) Formaldehyde
b) Hydrogen
c) Nitric acid
d) Hydrochloric acid

Bestwishes
.Eilstlqe 

"b 
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2. AU the tbllowing names are correct for

Final Examination of Organic Chemif it 1*Ieterocyclic & Aromatic Compounds (212C)

:::::::::-=-==:::::=--====:===:=====:::::::::::-::=:=L'--

Answer the following questions:
First question: Choose the correct answer for the following:

1. According to Htickel Rule the n value of benzaldehyde is

( 50 Mark)

a)0 b) v2 c)1 d) 2t3

a) Salicyaldehyde b) o-hydroxybenzaldehyde c) l,2-hydroxybenzaldehyde d) i-formyl-2-hydroxybenzene
3. Reaction of benzaldehyde rvith chlorine gives ... . .. '.
a) o-chlorobenzaldehyde b)p-chiorobenzaldehyde c)Benzoylchloride d) llz -chlorobenzaldehyde

4. Chlorine atom in chlorobenzene is . .. towards electrophilic substitution reactions

a) ortho directing b)para directing c) deactivating d) all
5. In the nitration of phennl, the following sentences are correct except.... ' -

a) The electrophile is NOz*
b) The minor product is 2-nitrophenol
c) Three isomers are expected to be formed
d) The nitration of the formed product is slorver than phenol

6. Synthesis ofchloroamine T can be achieved starting from
a)p-toluenesulphonic acid b) m-toluenesulphonic acid

c) a-toluenesulphonic acid d) o-aminophenol

7' benz*uedii?,onium *ult 
II'0/A'

a) Azobenzene b) Phenol c) Azoxybenzene d) P-aminoPhenol

8. The major product of the nitration of aniline is

a) toluene b) ethl'lbenzene
10. Fusion of Benzenesulphonic acid with NaOH gives

a) Benzoic acid b) Benzene c) Phenol

11. Reduction of nitrobenzene using zinc and NaOH gives

a) aniiine

12' Benzene

b).n/-phenylhydroxylamine c) Hydrazobenzene d)P-aminophenol

(i)HNO3 (ii) ZnlII(l (iii) NaNO2/IICI

(iv)HzO1A (v)HNOrllI:SOa

a) phenol b) thioPhenol
c) benzenesulphonic acid d) picric acid

13. Kolb6 Schmidt Reaction of resorcinol gives

a) 2,4-dihydroxybenzaldehyde b) 2,4-dihydroxybenzoic acid c) 2,4-dihydroxytoluEqe

cHo
excepl

a) p-nitroaniline b) o-nitroaniline
9. Oxidation of .... gives Benzoio acid

c) rn-nitroaniline

c) propylbenzene

d) benzenediazonium salt

d) all previous

d) Sod. benzensulphonate

d) No reaction

drtr,i,- 6'.r.ll ct" 6tri.tl1/4



14. The correct order of basicity is
a) aniline>p-nitroaniline>ru- nitroaniline >p-anisidine b) aniline> zr- nitroaniline>p-anisidine >p-nitroaniline

c)p-anisidine>aniline> rz- nitroaniline>p-nitroaniline d)p-anisidine) m' nitroaniline> aniline>P-nitroaniline

15. Reducation of benzenediazonium salt with ZnA{Cl gives

a) Aniline b) N-phenylhydroxylamine c) Phenylhydrazine d) Benzidine

16. 1,3,5-tribromobenzene can be prepared from benzene by the following steps

a) (i)bromination, (ii)decarboxyiation, (iii)alkylation then (iv)oxidation

b) (i) alkylation, (ii) bromination, (iii)oxidation then (iv) decarboxylation

c) (i) bromination, (ii)decarboxylation, (iii)alkylation then (iv)oxidation

d) (i) bromination, (ii) alkylatioq (iii)oxidation then (iv) decarboxylation

tZ. ftre major product of the nitration of rn-nitroethylbenzene
a) 2,3,dinitroithy.lbenzene b) 3,4-dinitroethylbenzene o) 3,5-dinitroethl'lbenzene d) 2,5-dinitroethylbenzene

18. The reagent used in Reimer Tiemann reaction of phenol is .....
a) CHTCLA.IaOH b) CCI+A{aOH c) CHrCL/HCI d) ccl4lHcl

19. 2-cholrotoluene can be prepared from toluene using
a) Ct2ltJV light b) ChlAlCl3 c) ClzlAlCbArV light d) Clrlbenzene

20. The intermediate of electrophilic substitution of anisole is stabilized by ...........resonating structures
d)s

d) quinol

c)4

22. P *nitroaniline can be prepared from aniline by the foliowing steps

a) (i)Aczo (ii) IINo:/HrsOi(ii' HzOtH* b) (i) H2o/H* 1i9 nNO3iHzSO+ (iii) Ac2O

"i iila"ro iiiisrorflq uNo,nrrsoo d) (i) ) HNo/HzSoa (ii) (ii0 AcrO (iii)H2o/H*

a)2 b)3
21. All the following are dihydric phenols except...
a) catechol b) pyrogallol c) resorcinol

23. Treating hydrazabenzene with acid gives

a) aniline b) azobelere c) benzilidine d) azoxybenzene

24. Sulphonic group in benzenesulphonic acid...
a) Deactivates the further electrophic substitution reaction
b) Directs the frrther electrophile towalds nrefa positions

c) Increases the solubility in water
d) All the above

25. The major product of nitration of p-chlorobemzenssulfonic acid

a) 4-chloro-2-nitrobenzenesulfonic aiid b) 4-chloro-3-nitrobenzenesulfonic acid

c) p-nitrobenzenesulfonic acid d) p-chloronitrobenzens

ErOO

In the following reastion 
f,3

26. Name of the reaction
a) Knorr b) Robinson-Gabriel
27.The product ofthe reaction (A) is:

a) 1 -H-Oxazolo [5,4-c]pyazoie
c) 1 H-Pyrazolo[3,4-d]oxazole

o\-/
*l-_-->A

o ,rn-/

c) Hantzsch

c) Pyrimidine

dl None ofthem

d) Pyrazolea) Pyridine b) Pyrrole
28. The electrophilic substitution of the product (A) occurs at:

a) Cz - 
b) Cl c) C2 and Cr d) }'[one ofthern

29. The reaction of l,3-dicarbonyl compounds with thiourea in HCVEtOH, then heat to give

a) Isoquinoline b) Quinoline c) Pyrimidine d) lsothiazole

30. The IUPAC name ofthis structure is: 
i-{)-
\ln),

b) 1 -H-Oxazoio[4,5-c]pyrazo le

d) I H-Pyrazolo[4,3 -d]oxazole

2/4 &lal^6 g-rl rr AtrS.Yl



31. Condensation reaction of CHICOCHzCOCH: with NHzNHz to give:

a) Oxazole b) Imidazole c) Pyrazole d) Thiazole
32. Cycloaddition reaction bEtween acetonitrile with --:--- followed by acidification during aqueous

workup afford tett azole derivatives.
a) NaOH b) NaNIIz c) NaN3

33. which of the following statement is cqrrect ?

a) Pyrrole has less arornatic charecters than furan
b) Thiophene is a strong acid
c) Pyridine is a tertiary amine
d) Quinoline is isomer with benzene
34. Which statement below is inco$ect?
a) in Imidazole,each nitrogen atoms contributes on to the n-system.
b) Plrimidine andpyrazine are isomers
c) 5- and 3-Methylpyrazole exist as a rapidly equilibrating mixture in solution

35. Compounds are unsaturated cyclic molecules that possess additional stability as a results of the arrangement

of n-electrons associated with the unsaturation of the ring system are called :

a) Heterocyclic Compounds
c) Aromatic Compounds

a) Pyrazole, lmidazole, Oxazole
c) Pyrazole, Isoxazole, Isothiazole

a) a-Chloro-2-butanone * Thioacetamide
c) u-Chlomacetyl acetone * Thioacetamide
45. Amination of isoqunoline withNaNHz is :

a) Electrophilic reaction
c) Anion reaction

b) Aliphaiic Compounds
d) All of them

b) Isoxazole, Oxazole, Imidazole
d) All ofthem

b) o-Chloroacetyl acetone * acetamide
d) All ofthem

b) Nuclophilic reaction
d) None ofthem

36. Which formula does not show the initial site of electrophilic substituation in the ring:

(c) (d)

37. The reaction of 2-Butanone with phenylhldrazndZnClz to give ----- isomer indoie product
a) Two b) Three c) Four d) None of them
38. Formal replacement of(CH) unit in pyridines by a nitrogen atom leads to a series of three possible isomers of:
a) Thiazines b) Diazols c) Diazines d) Triazoles
39. The molecular formula of the product obtained upon treatment of 2-chloropyrirnidine with Sodium ethoxide is
a) CoHaNzO b) CaHeNzO c) CroHsN2O d) CeHeNOz

40. The parent structures of 1,2-azoles family of heterocycles ,having a nitogen atom plus.ono other heteroatom in
a 1,2-relationship in a five membered ring are:

v.\,*
lr.-_1"

k
(a)

r-trll )-
\o/

41. The general reaction of unsymmetrical diketone with hydroxylamine to give:

a) Pyrazole b) Oxazole c) Pyrrole d) Isoxazole
42.The classical synthesis of quinolirre by the reaction of aniline with glycerol under acidic/ oxidative condition is

called:
a) Paal-Knorr b) Fisher c) Skraup d) Kner
43. Pyridine is virtually inert to aromatic electrophilic substitution reactions, but can be activated by convertion

into:
a) .n/-Oxid b).lf-Alkvl c) 4-Nitro d) a-Akyl
A4.lnHantzsch synthesis of 2,4 -Dimethylthiazole,what are the twcr starting material required

3/4 dtLrt a g;1 r.lr 6t$rtl



46.|n retroslmthesis analysis show the structures of the starting required to synthesize------------- ---- are 2,5-
hexadione with NHr .

a) 2,3-Dimethylpyrrole b)2,S-Dirnethylpyrrole c) 3,4-Dimethylpyrrol
47. Treatment of 2,3-butadione with acetaldehyde inpresence ofNHaoAc/Alzot.
a) Imidazole b) Pyrazole c) pyrimidine
48. Reaction of4(S)methylimidazole rrith HCHO and HNMez/If/EtOH
a) Vilsemeir reaction b) Marmich reaction c) Skraup
49. The chemical name of I,3-diaz,ole is :

a) Pyrazole b) Oxazole c) Imidazole
50. ratio between ethyl acetoacetate,formaldehyde, and NH: for synthesis of pyridine is :

a) 2:tr:1 mole b) 1:l:1 mole c) 2:t:2 mole d) l:2:2 mole

Secon{ ouestion: Choose true (T) for the correct statement and false (F) for the wrong one:

51. o-nitrophenol has lower rnelting point thanp-isomer.
52. Reaction of benzaldehyde with NaOH giving benzyl alcohol and sod,
53. electrophilic substitution reactions of benzene is concerted reaction.
54. CF3 is ortho and para directing group in electrophilic substitution reactions of benzene.
55.p-nitrophenol>Phenol>rz-cresol>p-cresol is a correct order in the acidity.
56. The five membered .irrg can react u.ith elecrophile at heteroatom.
57. Aromatic character is associated with planer cyclic molecules that contained 2,6,10,14(and so on)n-electrons
58. The lone pair ofnitrogen in the plridine does not share in aromaticity.
59. Quinoline are more reactive towards electrophilic substation reaction to give 2-substituents
60. N-Methylpyrrole,thiophene,furan can be metalated at C2 position with alkyl lithium reagent

GOOG LUCK
Examiners: Prof. Dr. Adel Kamal Et-Din

Dr. Ahrncd A. Omar

d) 4,5 -Dimethylpyrrole

d) Indole

d) None ofthem

d) Thiazole

(Oral, 10 Marks)

Benzoate is known as Aldol reaction.

Prof. Dr. Zeinab Hozien,
Dr. Awad L Said
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