
--- r/

Assiut University

Applied Industrial Chemistry Program
2023-2024 Final Exam

Course Title : Instrumentation &Process Control
Course Code: Eng.300

Full Mark:50 Marks Time:2 H
Date: 23/5/ 2024

,$Jt qt

{"""'
A

_!(

.ircr'
Faculty of Science

Chemistry Department

Answer The Following Questions:
Important Note!! Use net sketches and diagrams to illustrate your answers

elrtrt-t C+-;l 4Jill j r=.:l3Jl s\^J-jlJ ot.tul o'i'r..,i

a. Define the following terminologies and give an example for each: chemical plant,
chemical sensor, smart sensor,, actuator, and transducer.

b. Compare between open-loop and feedback control systems. State an example for
each fype.

c. State only without explanation five requirements must be satisfied during the
chemical plant operation and explain one of these requirements.

Question No. 2 (15 Marks) 5X3
The operational objectives of the stirred heater tank shown in the Figure are:

L. To keep the Temperature T at desired value T,,
2. To keep the volume of the liquid in the tank at desired

value V".
Draw the following schemes:

i. Feedback temperature control for stirred tank heater.
ii. Feedforward temperafure control for stirred tank heater.
iii. Feedback conkol of liquid-volume in the stirred tank.
iv. State the types of the sensors used in parts (i) and (iii),

operation principles for each sensor.
and explain the

v. \Atrhat are the used actuators in stirred tank heater shown in the fisure?

Question No.1" (1.5 Marks) a=6; b-3; c=S.

Question No. 3 (L0 Marksl a=2; b=5; c=3
a. \zVhat are the main reasons for the use of control in the chemical industryg
b. What are the types and principles of operations of gas sensors? Explain how to

measure the concentration of the following COz, and Oz.

c. Explain the operation principles of the material volume flow rate measurement
in crushing process in cement industry,

Question No.4 (10 Marks).

Explain the working principles of the following: (L) turbidify process, (2) magnetic
flow meter, (3) resistive hygrometer and ( ) radiation pyrometer.

Best Wshes
Dr. -Ing. : Amer Abdel/httah Noureldin
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Assiut University
Faculty of Science

Chemistry Department

Chem 334 (Corrosion chemistryi

Final Exam
second semester 2423-24 Time:3 hours

Answer only five of thgfEllq.winei
Ol Qiyp ({ fuf the co.rfcct statc.ment and {x} fqJr the wronq gne:

i, In the irnpressed r:urrent cathodic protcction, the trase metal is made as a cathode.

2. Cr"r, Ni and Ag metals arc uscd as anodic coatings on iron.
3. Anodic protcction has widc applications in conccntratcd IIzSOI acid solutions.

4. Phosphatc coating is givcn to thc mctal surfacc aftcr finishing.
5. The rust of iron is active and accrrlcr;rtcs corrosion by forming more iron oxide.

6. Acelone and x3,'lol arc employcd as thinners in painting.

7 . Cathodic coating is the coating of a mctal with a lcss noble mctal.

8" Organic inhibitors are usetl mainly in boilers and eooling towcrs.

9. Stainlcss stcel dilTers I'rom cnrhon stcol by thc amount of zinc prcscnt.

10. Chromate and nitrite arc cmploycd as passivators for iron.

O2 $elggt thc co(rcct-answcr:

l. Na2SiO3, Na2C03 and Na3POa arc considcrcd as ".............. inhibitors.
A. anodic li. cathodic C. mixcd-typc D.organic

2. 'f,he mechanism which corrosion inhibitnrs work by is .......
A. thc adsorption on rnctatr surfaccs to lbrm protcctivc films.

B. thc combiuation with coruosion product films to protoct mctal surlhcos.

C. the formation of precipitates, which visibly coat and protcct metal surfaces.

D. One or rnorc of thc previous
3. In the anoclic protcction mcthod, ... aro used.

A. largc anodic and small cathodic arcas Ii. large cathodic and small anodic arcas

C. Iargc anodic and cathodic arcas D. small anodic and cathodic arcas

4. In the galvanization proccssr............... coating o( iron is uscd.

A. aluminum li. lcarl C. tin D. zinc

5. .............. is an examplc of cathodic protection of mctals.

A. Gatrvanization Il. l'inning C.I'>ainting D. Annealing

6. Itcmoving the dissolvcd .... prcvcnts boiler corrosion.
A. inhibitors Il. organic matcrials C. COz D. Nz

7. lerritic stainlcss stocl alloys arc hardcncd by.....:.".........
A. cooling I3. heating C. prccipitation I). hydrolysis

8. Prescnce of dissolvcd ...... causos boiler corroslon.
A. inorganic salts I3. carbonato C. oxygcn D. AII the previous

9, .............. is ['c-Cr-Ni alloy that is hardcncd by prccipitation proccss.

A. Martcnsitic SS Ii. Age-hardenatrlc SS C. Austenitic SS D. Duplex SS

10. ... are used as oxygcn scavcngcrs to rcmove dissolvcd oxygen.

{10 marks}

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

(10 marks)

It. NazS0r and hydrazinc
C" NazCrOa and NaNO3

Ii. ZnSOr and Ca(IICOs)z
D. NazCC)3 and NarPOl



O3 Comrrtete the fullowug (10 marks)

1.SornemetaIsformoxidcIaycrprotcctsthemctaIagainstthecorrosionIike,
Z. A rnetal with ... hydrogcn ovcrvoltage is morc susceptitrlc to coffosion.

3. Increasc of tempcrature incrcase the .............. of thc corrosive medium, thus increasc thc

4, 'I'hc corrosion rate unit "mpyt' mc&ns ............;-
S. I'or the gcneral engincering work, a high corrosion rate rnaterial is morc than .........mpy'

6. Dust particlcs absorb moisturc lrom air duc to thcir ".,.... ... nature.

7. Tappcd joints, gaskct intcrfaccs and bolts in a metallic structure may form ....."'....- corrosion'

g. Use stecl materials with less than 0.057o carbon which have s-ufficient resistanec aga.inst

....corrosion aftcr welding.

9. The pipc clbows (++lUYtt:S) is usually cxposed to ............. corrosion.

10.CorrosionrcactitlnscanbcconsidcredaseIoctrochcmicalccllswhichproduce

g1g a) What are thc possitrlc cathodic reactions which might occur during corrosion? (4 marks)

b) Dcfine the hio-coirosion, give an examplc antl cxplain its mechanisms using the chcmical equations'
(6 marks)

eI a) Calculate thc ccll potcntial and dcterminc thc corrosion bchavior of tse and 7,n of this cell at 25o0i

frli";';ii a.oiru Nrcr i )in'ul'l,n 
o whcrc y" 17,n2tl'Ln) = 0.763V, and Eo 1['e2''/l'e; - 0.44Y ' (4 marks)

(I,':96485 Crnol-t, ll =8.3 14.Imol-r K-r ;
b) Write a short note in onlv two of thc fbllowing:

i) Types of metal surfacc oxidc ii) l'ourbaix diagram

eE you are provided with the following anodic polarization curve for an active-passive behavior of a metal;

{10 marks}define and explain the following:
al Ttre pointsi A, B, C, M, D and L.

b) The lines; A-8, D-E, E'f, G-H, l-J.

c) 'fhe characters; i"orr, icrit, Ecor., Ep, and Er.

(Noble)

I

,lt

lt
+

Ee

E

(6 rnarks)

iii) Dc-alloying

.H

at, t lcrit

Log current

rrt $ irjdlrre 6h.ll*i/JJnsJl iu'"Yl

.si.* r".l /JJE$ll il.3,"Yl

:#
{

lp t' l*r,

ogxll(?ttie"
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O3 Comple.te the follorl-ins sggto4qeg (10 marks)

1.SorncmetalsformoxidclaycrprotcctsthemctalagainstthecorrosionIike,
Z, A rnetal with ............ hyrlrogon ovcrvoltagc is morc susceptiblc to corrosion.

3. fncrease of tcmpcrature increasc the....,......... of the corrosive medium, thus increasc the

4, I'hc corrosion ratc unit "mpy[ mcans ............".
5. X'or the gcncral engincering work, a high corrosion r:ate rnaterial is more than .........mpy.

6. Dust particlcs absorb moisturc from air <tuc to thcir ..,.... ... nature'

7, Tappcd joints, gaskct intcrfaccs and bolts in a metallic structure may form .." corrosion'

g. Usc stcel materials with lcss than 0.057o carbon which havc qufficient rcsistancc against

....corrosion aftcr wclding.
g. The pipc clbows (+*uYt t;S) is usually exposcd to ............. corrosion.

10.Conrosionrcactionscanbcconsidcredasr:Icctrochcmicalccllswhichproduce

S a) What are thc possiblc cathodic rcactions which might occur during corrosion? (4 marks)

b) Define thc bio-corrosion, give an examplc and cxplain its mcchanisms using the chcmical equations.
(6 marks)

g a) Calculatc the coll potcntial and dcterminc thc corrosion bchavior of I'e and 7,n of this cell at 25'C;

frtiL'.tt0.0lM Nacl ll '1,n2' !',,,n , whcrc y" 17,n2+lzn) = 0.763v , and Ilo 1['e2"flre; = 0.44v . (4 marks)

(l'=96485 Cmol'1, ll =8.3 14.Imol-lK-l;
b) Write a short note in only-hvqof the following:
i) Types of metal surface oxidc ii) I'ourbaix diagram

eE you are provided with the following anodic polarization curve for an active-passive behavior of a metal;

define and explaln the following: U0 marks)

a) Ttre pointsi A, B, C, M, D and L.

b| The lines; A-8, D-E, E-f, G-H, I-J.

c) The characters; i"orr, icrit Ecor, Ero, and Eo.

(6 marks)

iii) Dc-alloying

(Noble)

I

lt

ll

+

Ee

E

t'J
Jt 

-+'fl

ii'*I E-,.

{Aetive} vr

1c
I

I
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icrit

Log current l,:,'::**
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Chemistry Department

Faculty of Science

Assiut University

June 2024

Time 2h

Final exam of course 310 C ( glass industry ) for the third level students
of the industrial program.

crt-rl..e &)|.i uf eq Oulyl ;i$3*l^

(50 Mark)

1. Answe_r FOU,R of the_ toilowine (l2Marks)

a)Describe shortly the chemical process used to manufacture

toughened glass(tempered glass).

b)Give the constituent oxides, characteristics and two uses of

borosilicate glass.
,i

c) Give the importance of Beck rines in the determination of

refractive index of different types of glass.

d) Discuss the environmental impact of glass industry regarding co2

e) size {coat) in glass fiber manufacture may contain one or more

components". Discuss these components in detail.

a) Laminated glass is a type of......that holds together when it breaks.

b) Alkali-silicate glass is manufactured from only two components,
i.e....... and

c ) Flint glass is a glass conlaining up to 60% .

d) Coalingt 
ln glass conJliners industry involve application of a thin

layer of.........at the hot end while at the cold end a layer

of.......is applied.

4ili JJ;jl



F

Fibrization of glass fibers involves a combination of two

Physical definition glass is that it is rigid, ........and

3. Give reasons for the followins (10 Marks)

a) Too hot and too long firing of glass causes devitrification.

b) Use of sodium sulphate (salt cake) in glass industry including its

contribution in chemical reactions in the tank furnace.

c) use of waste glass (cullet) as a raw material in glass industry.

d) Addition of arsenic oxide to the glass melt in tank furnace.

e) Pdyester yesin )s prefetred for wetfing tbe chopped strand mat

(csM).

a) " Spider web" cracking occurs due breaking of
i) tempered glass ii. wired glass iii. laminated glbss

b) C-glass is a type of glass.that is
i) electrical resistant ii) of high tensile strength
iii) resistant to chemical attack iv) non of them

c) One of the following materials retards devitrification of glass:
i) aluminum oxide ii) sodium sulphate iii) sodium nitrate

iv) arsenic oxide
d) nevitrification of glaSs'occuis

i) above 700"C ii) below 700"C iii) at 580"C
iv) below 580"C l

e)Which of the following raw materials-is a major component in glass
industry?

i) soda ash ii) alumina iii) borax iv) feldspar.
f) Tubular glass is manufacturqd by one of the following processes

e)

i) float process

iv) blowing
ii) rolliirg process iii) Dannerprocess

.:. . Y



g. Sizing in glass fiber manufacturing is used to

\i) protect the fibers ii) lubricate the fibers

iii)dictate the extent of intereraction between the fibers and the resins
to form the fiberglass. iv)all the above mentioned items.

h. Photochromic glass contains microscopic particles of

i) cobalt halides ii)zinc halides iii)silver halides
iv)barium halides

5i Mark rieht answer with ({ ) -and the )vrone one with( X )

(10 Marks)

!

a., Neutral glasses are not resistant to chemic al attack
b. Glass fibers are not moisture resistant.

:c. 
Gelcoat used in fiberglass mOlds gives the mold a shiny appearance.

d. The pot fumace in glass manufacture possesses higher:capacity than
tank furnaces.

e. Annealing process of glass objects is comes after shaping.
f. Every l0% of cullet (recycled glass) used as a raw material in glass

manufacture results inTo/o reduction in carbon emission.
g.,Bushings in glass fiber furnace is heated and heat should precisely
controlled to maintain constant glass viscosity.

h. Thermoplastics can not be renrelted back to the liquid state while
thermosetting can be.

i, Chopped strand mat consistS,of glasss fibers that are well organised
acroS-s each othe,rs. . . .,, ':- "

j. Number of glass fibers and type of resin used in fiberglass
apiplications do not affect the strength and durability of fiberglass.

, Good Luck
Examinar: Prof. Dr. Aref A. M. Aly



Assiut University

Faculty of Science
Chernistry Department

Final Examination for 3rd (General Division)
Photochemistry and Active Intermediates (313 C)

Date: $u Time:3 hours

1) Dlscuss the storage of Solar Energy in lnorganic Compounds

2l Compare between Phosphorescence and Slow Fluorescence.

3) Explain the difference between Photo- reactions and Thermal reactions.

4) Compare between the properties of Excited state and Ground state.

5) What differences are between Luminescence and Slow Fluorescence.

6) Describe briefly the physical fate of Photoexcited molecules.

7't Explain briefly the photosensitization process on the light of the photodimerization of 1,3-butadiene.

8) Compare between the electronic configuration of singlet and triplet carbenes.

9) Methyl carbocation is less stable than tert-butyl carbocation. Explain this

statement.
10)A carbon radical has seven electrons in its valence shell, while carbocation has

only six. (Explain this statement).

11)The trifluromethyl and cyclopropyl radicals are o radicals, while the ethyl and

cyclohexyl radicals are n radicals. (Explain this statement).

Good Luck

Examiner:

Prof. Dr. Kamal lbrahim Aly



Assiut University
Faculty of Science

Chemistry Department

Final Exam
Chem 302(Corrosion Prevention Tech.) Second semester 2023'24 Time: 2 hours

1G cnt and (x (10 marks)

1. In cathodic protection method, thc trase metal is made as a cathode.

2. Sn, Ni and Ag metals are used as anodic coatings on iron.

3. The limiting anodic dissolution current of thc anodic polarization behavior is the critical current, i.,;1.

4. Phosphate coating is givcn to the metal surface after finishing.

5. The thermodynamic providcs kinctic information of a metal corrosion in a given environment.

6. If two metals are connected in aqucous solution, the more electropositive metal will corroded.

7. Cathodic coating is the coating of a mctal with a Iess noble metal.
8. Organic inhibitors are used mainly in boilcrs and cooling towers.

9. Stainlcss steel differs from carbon stecl by the amount of zinc present.

10. Chromate and nitrite are employed as passivators for iron.

O2 Select the corrcct answer:

1. Na2SiO3, Na2CO3 and NatPOa arc considercd as ............-.. inhibitors.

(10 marks)

A. anodic B. cathodic C. mixcd-typc D. non

2. The mechanism which corrosion inhibitors work by is .......
A. adsorption on mctal surfaccs to form protective films.

B. combination with corrosion product films to protoct metal surfaces.

C. formation of precipitatcs, which visibly coat and protect metal surfaces.

D. One or more of these

3. In the anodic protcction mcthcd, ... are uscd.

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

4. In the galvanization proccss, ............... coating of iron is used.

A. aluminum I]. lcad C. tin D. zinc

5. .............. is an examplc of cathodic protcction of mctals.

A. Galvanization Ii.'l'inning C.l'ainting D. Annealing

6. Removing the dissolved . from thc aqueous solution prevents the metal corrosion.

A. I'Iz B. organic materials C.Oz D. Nz

7. The preferred matcrial selection for nitric acid storage,.tank is .................
A. tin B. polymcr C. stainless stccl D. Cu alloy

8. For cathodic protection of a stccl tank which mctal is uscd as sacrificial anode?

A. Cu I). Ni C. C D.Mg
9. .............. is/or are typcs of stainlcss stecls.

A. Martensitic I]. l-crritic C. Austenitic

10. ... are uscd as oxygen scavengers to rcmovc dissolved oxygen.

A. largc anodic and small cathodic arcas

C. large anodic and cathodic arcas

A. NazSOr and hydrazine
C. NazCrOa and NaNOs

li. largc cathodic and small anodic areas

D. small anodic and cathodic arcas

B. ZnSO,r and Ca([ICO3)2

D. NazCO3 and NarPOl
L"ili,lL iliii

Answer onlv four of the following cuestions:

D. All of these
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03 Comrrlete the following sentenccs (l0.marks)
t. Some mctals form oxidc layer protects thc mctal against the corrosion like,
2. A metal with ............ hydrogen ovcrvoltagc is more susceptible to corrosion.

3. Increase of tcmpcraturc incrcase the of the corrosive medium, thus increase the

4. The corrosion rate unit "mpyt' means

5. For the general cnginecring work, a high corrosion ratc material is more than ,........mpy.
6. Dust particlcs absorb moisturc from air due to their....... ... nature.

7. Tapped joints, gasket interfaces and bolts in a mctallic structure may form ............ corrosion.

8. Use steel materials with lcss than 0.057o carbon which have sufficient resistance against

....corrosion aftcr welding.
9. The pipe elbows (+puYttF) is usually exposcd to ............. corrosion.

10. Corrosion reactions can be considercd as elcctrochemical cells which produce energy.

Qa a) What are the possible cathodic reactions which might occur during corrosion? (4 marks)
b) Deline thc bio-corrosion, givc an example and explain by chemical equations its mechanisms.

(6 marks)

Q5 a) Calculate thc cell potential and determine the corrosion behavior of Fe and Zn of this cell at 25oC;
\-el$e2*110.01M NaCl tt Zn2n//.n , wherc g" 1Zn2+lZn) = 0.763V , and Eo 1Fe2*/Fe) = 0.44Y . (4 marks)

(F=96485 Cmol-r, R =8.314Jmo1-rK-r1

b) Write a short note in only two of the following: (6 marks)

i) Types of inhibitors ii) Pourbaix diagram iii) De-alloying

&rJi^ill C+i y

c.xL-.ra +j*ll+p 6h.fl3ll fuJisJl iti*yl
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(50 marks)

i. Write short notes on TWQ_QNLY: (1<lmarks)

1. What is the difference between fault and unconformity and how do you differentiate in
field and geological map?

2. Describe the factors, that affect the mechanical behavior of rocks
3. Define stress strain diagram with the explanation of type of deformation.

rr- choose the correct answer for the following statements and lheu rewrite in
YOUr answer DaDer (llmarks)

a. Mud cracks.

b. Columnar joints.
c. Dykes
d. Faults

e. Unconformity.

5. An igneous intrrsion that cuts across rock layers is called a
a. Batholith.
b. silt.
c. Dike.
d. Laccoliths
e. Phacoliths

is known as

a. Unconformity.

b. Non-conformity.

c. Stratification.

d. Disconformity.

e. Cross bedding.

7. Compressiorlal stress can result in the formation of
a. Thrust faults

b. Horsts and grabens

c. Reverse faults

d. Rift valleys

e. Both a. and c.

oLri..a &)l d gtri.rYl
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9.

a. The rock may deform . -

b. All of these

c. Deformation becomes permanent

d. Only a. and c.

e. An earthquake may occur

a. The oldest rocks were exposed at the center.
b. The youngest rocks were exposed at the center.
c. A circular or ellipticar pattern of outcropping rock rayers.
d. Both a. and c.

e. both b. and c.

10. Elastic deformation is:
a. Permanent

b. becomes permanent if the elastic limit is surpassed
c. answers a and b

d. not permanent

e. Both b and d

1L. Which of the
a. High temperature and low confining pressure
b. Low confining pressure and low temperafure
c. High confining pressure and low temperature
d. High temperature and high confining pressure

12. F to be or 66

a. Synclines

b. anticlines

c. monoclines

d. domes

e. b'asins

13.

e{
a. bedding planes.

b. Joints planes.

c. Faults planes.

d. planar surfaces in metamorphic rocks.
e. all ofthe above

!!!- True or False? Circle the_-- vrv luv vvr r vur 4rrpyygr (lmarks)
14' vertical faults have a footwall in downthrow side and hanging wall in upthrow side.

15. Non-tectonic strucfures mean deformation of rock by extemal
deep ground._

16' In a Paraconformity the pranes above and below the gap
evidence oferosion.

kue-orEalse?
factors not coming from the

Irue orEake?
are parallel and therd is no

Irue orEblsc?

(Ill-i€ l:DtJ cj 6ta5.ryl



Fold type Description

1. Asymmetrical fold. A. Axis of fold dipping at an angle.

2. Non-plunging fold. B. Both limbs horizontal with one up-side down.

3. Overturned fold. C. Limbs with equal dip and both right-side up.

4. Plunging fold. D. Elongate with layers bent upward in the middle.

5. Recumbent fold. E. Circular with layers bent downward in the middle.

6. Symmetrical fold. F. Limbs with unequal dip and both right-side up.

7. Basin. G. One limb up-side down but at an angle.

8. Anticline. H. Axis of fold horizontal

,. Match each type of fold with its description (!marks)

y. FrLL-INS (!marks)
L7. When a rock is unable to retum to its original shape after it has been deformed, it is said to

have experienced......... deformation, a type of response to stress.

18. When a rock breaks after it has been deformed, it is said to have experienced
deformation, a type of response to stress.

19. An ....-slip fault is one in which the rock on either side of the fault moves
horizontally and vertically.

20. A ....-slip fault is one in which the rock on either side of the fault moves
vertically.

VI. 21. Complete the block (below).

22. Number the beds from oldest to youngest (!_be!ge Oldgs$.

(fmarks)

23. Indicate the axial plane and fold axis with appropriate symbols in the map view and cross-
section face of the block.

24,Draw strike and symbols on the map view.

25. What is the name of this structure?

28/5/2024

drtri,a .:,):; 6Lr:rYl

Prof, Dr. Ahmed R. El Younsy

GOOD LUCK



Assiut University Date: 28-5-2024

Faculty of Science Time: 3h

Chemistry Department

Final Fertilizer Industry Chemistry Examination
, (Chem300)Third Year Industrial Students.

Answer the following questions:(S0 M)

Ouestion No.l(10M)

1)Wtiie fow methods for determination of reactivity of rock
phosphate.(2.5M)

2) Explain the Heber -Bosh method for production of ammonia NHr
.(7.5M)

Ouestion No.2(10M)

1) Choose the correct answer:(2.5M)

a) The emission of sulfur dioxide gas aocording to the Egyptian
Environmental Law 2015 equal (1500-800-450) mdm' in production of
HzSO+ acid by contact process.

b) The emission of fluorine gas according to the Egyptian Environmental
Law 2015 equal (15-5-20) mg/m3 in production of SSP .

2) Explain how sulfuric acid is produced by contact prosess and write the
equation of the reaction.(7.5M)

Ouestion No.3(10M)

1)Write the structure of pure fluorapatite .(2.5)

2)There are two methods for production of phosphoric acid explain one

of these methods with equation. (7.5M)

Ouestion No.4(10M)

l) Write the equation for production of these fertilizers:

Di-ammonium phosphate(DAP)-Mono-ammonium phosphate(MAP)-
Single superphosphate(SSP)-Potassium sulfate - Ammonium sulfate
(AS)-Ammonium Nitrite (AN).(7.5M){iL JErl
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2)Write the conditions
production.(2.5M)

Ouestion ltlo.S (10M1

1) What is the purpose of
ammonia production. (2.5M)

Process operating variables in urea

Primary and Secondary reforming for

2) What is the advantage of direct granulation of TSP. (2.5M)

3) Write the basic chemical reaction involved in production of triple
superphosphate( TSP). (2.5M)

4) Write the reaction mechanism of VzOs catalyst using in production of
HzSO+ by contact process. (2.5M)

Good luck Dr. Atef .H. AIi
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Assiut university May,Z024

Faculty of Science Time: 3h

Chemistry Department

Finat exam of "lnorganic chemistry ttl" course code gz4}for the third
level students 

431-r,a &Jl gp & orsr.yl ;i-E3sr^

Section I (16 Marks)

Answer the following

A. Comptete FOUR of the following (4 Marks)
i. ........is used instead of LnCl3 to prepare metals of

heavier lanthanides using calcium at 14000C.

, ,, ii. Breaking of bonds by emitted particles in a sample of a
radioactive actinide element is equivalent to a process

': ' iii. Among the actinide elements ..........is the only element
that forms stable +2 oxidaition state.

iv. Ln(OHla is ...,.........basic than Al(OH)3 which is............

. ',v. Very pure thorium can be obtained by thermal

B. Give,",,"1"+:',TIJt1[ili;"""' (a Marks )

i. La, Gd and Lu form onty stabte +3 oxidation state.
,

ii For lanthanide elements, the heavier metals are less

reactive than the lighter ones.

iii. AcX3 hydrolyses with water vapour at 100oC to give AcOX

while La hydrqlyses to La2O3,

iv. Sc(acac)3 (acac = acetylacetonate)can be sublimed without
decomposition. /

C. Mark the correct sentence with /and the false one with}(
(s Marks) .

i, Owing to the lanthanide contraction the basic character of the
hydroxides decreases wiih increasing atomic number due to the

i. \



decreased covatent character between the ions of the

lanthanides and the hYdroxides.

ii. Sulphates of lanthanides,are less soluble in cold water than in hot

water.
iii. Due to the high binding energy of the 5f orbital actinides show

higher oxidation states such as +5, +6 and +7.

iv, Actinide compounds are more basic than lanthanide ones.

v. The chemistry of lanthanides is predominantly covalent.

D. Choose the correct answer A, B, C or D (3 Marks) i

1. Solution chemistry of uranium is complex due to:

i) presence of four oxidation states

ii) complex reactions with anions in solution

iii) formation of polymeric species only

iv) all the three reasons.

2. Among the quadrivalent lanthanides, it was found that one of

the following quadrivalent lanthanide ions is sufficiently stable

in solution as well as!n solid glate:

i . ce(lv) ii. Pr (lv) iii. Tb(tv) iv. Dy (lV).

3. Yttrium flom transitior;l group lll has a similar +3 ion with both

atomic a4d ionic radii values that are closely related to those of:

i) Gd and Tb ii) sm and Eu iii) Tb and Dy iv) Dy and Ho

Section II (17'Marks)

Answer five onlv from the following: i (10 Marks)

l-Define a'ntibonding ; bonding; nonbonding ;HoMo and LUMO

on the octahedral MO theory diagram.

2- Discuss the difference in the energy(LFSE) of the high and low

spin of Fe*2 complexes.



3-Discuss and draw diagram octahedral diagram complex

lco(NH3)6J.3.

4-By using LFT calculate the totat energy (E) of [Fe(H2O]61*2 and

[CoF5]-3 complexes.

(where: Ao=9350 cm'1; fl.=19600 cm-l; fl" =-200O cm-') 
:

S-Discuss the distribution of electrons of [Ni(H2O)G].2 ; [Ni(Cl)+]-2

and tNi(CN)ol''
6- Account for the factors affecting the stability of comptexes.

A) For Four only, Complete of the fotlowing :

(4Marks)

1- ......and ...... of octahedral complexes have only one possible

arrangemeht of etectrons in t2, and,e** MO theory.
2- Treat etectrons in t2u orbitals as by -0.4As and electrons

in er* orbitals .... ... by 0.6A0

3- The UV/ Visible spectra are used to determine the vatue
of......... for the complexes.

4- The substitution of 6 HzO molecules in [Fe(HrO).]*' by G CN-

ions , the pn equa|..........

5- The stability constant of metal complexes increases with
....;...... state of the metal cation.

B) For Three onlv explain why: (3 Marks)
1- CuSOa dnhydrousrcol'orless'Wh'ile CuSOa hydrous color. ',

2- Most dB metal ioris complexes form square plbnar have low
spin and diamagribtic. : : :

3- [Sc(HzO)6]Cl3 complex:is colortess.

4- [Fe(HzO)rJ*' compl€x, show zero,crystat field stabilized energy.
,':

.............,..................i..'.i i.,.........
. ,,, ., 

I ,. :

Section III (17 Marks)
, 11:'

3) A-Choose the,correct answpr: (3 Marks)

electrons , 
:

a)2 : b)4 1:.)6 : d)zero

2-The correct order of wavelength of light absorbed for the



E--€

following complex ions is:

3-[Cu(NHr)n]'* complex ion has .. hybridization:

a)sp3 b)dsp2 c)sp2d d)none of them

B-True or false: (4 Marks)

1- NH3 neutral ligand gives a significant Ao values Iarger than
might be expected.

2- Many cu2* complexes show tetragonally distorted octahedral
structure

3- Splitting of 'D ground state term for da electronic configuration
gives sT2, spectroscopic state lower than tE* one.

4- Ni(CO)a complex has aitetrahedral geometry. i ,

C-Answer two onlv of the foltrowing: . (10 Marks)

1-a) The-mean pairing energy for [Cr(HrO)u]'* equals 23,500 cm-r
and the magnitude of crystal field splitting is 13,900 crr-'.

Calculate CFSE of this complex ion corresponding to HS and LS
states.

1-b) Write'on,the different limitations of crystal field theory.

z-a1 litClal2- has a diamagreii. behavior, iliustrate its,;
hybridization and geometry

2-b) Assign the g.ound itate termg fo, V2* and Mn2* free ions.

moment values for3-a) Find out the values of, qxpected rnagnetic I

r Tetrah,edral and octahedral complexes of Ni2* ion.(Use VBT)
3-b) The enthalpy of hyd.rltion of [92* lon,equals -4!0 kcal Tol-'

which is higher than that expected valu i 1-lZS kcal mol-'; in th.
absence of CFSE, estimate the value of Ao for [Fe(HrO)u]'*
complexion. , 

i' 
:

( Apomic number: Sc=21; Ti=!2;V=23;Cr=24; Mn=25; Fe=26i Co=27;

Ni=28;Cu=29)

Prof. Dr. Aref A., Prof. Dr. M, Abd El-Hakeem, Prof.Dr. Asma l.

a
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Q.lt Chpose the CorrsslA[gUEI:

1- For strong electrolytes molar conductivity increase slowly rvith dilution and

can be rePresented bY

(A) Debye Huckel Onsager equation (B) Nernst equation

(C) Kohlrausch's equation (D) None

2- The specific conductance of conductor is reciprocal of

(A) Equivalent conductance @) Specific resistance

(C) Molar conductance (D) AII of'them

3- The number of ions in .....' increases with dilution due to an increase in

dissociation.

(A) a strong electrolYte

(C) non-electrolYte

4- Cell constant of an electrolytic cell is """
(A) Distance x Area (B) Distance /Area (c) Area/distance (D) None

5- The unit of conductance cannot be expressed in

(A) mho (B) (ohm)l (C) Siemens (D) ohth/m

6- Which of the following solutions cannot conduct electricity?

(A) Sugar in water (B) Iilacl in water

(C) MgCIz in water (D) KCI in water

7- Which of the following equation(s) is (are) correct?

(A)G=* (B)R =+ (c)G=T (D) AII of them

8- Conductance (G) is increased by "'
(A) Increase of temPerature

(C) Increase hYdration of ions

(B) a weak electrolYte

(D) None of them

(B) Decrease of temPerature
(D)A&C

9- Current used for measured of conductance is '

(A) A.C (B) D'C (C) Both A and B @) None of these

10- ttre degree of dissociation of a weak electrolyte is given by """"

Ouestions o.1 o.2 Q.3 o.4
Marks 10 l3 t0 15

@) "=# (B)"=# (C)o=Aa xAm (D) None



Pase 2 of 4

l- The addition of KCI solution reduces the convection currert in polanography.

2- Microelectrodes reach the state of polarization very slowly.

3- A sample contains fwo different ionic species at different concentrations. The two ions

can be distinguished in polarography by their half-wave potentials.

4- For reversihle cyclic voltammetric systems, Ep" and Ep. are dcpendent oflthe scan

rate.

5- Solid electrodes based on carbon have faster electron transfer rates than metal
:

electrodes,

6- A eyclic voltammogram of a reversible process is characterized by AEp > 59/n (mV).

7- The dissolved oxygen present in experimental solution in acidic medium gets easily

reduced at DME to form HzAz, in the first step'

8- The current that arises due to the charging of a mercury drop that grows is known as

the faradic current.

9- In polanography or voltammetry, voltage is applied betrveen the working and counter

electrodes.

10- Reference electrodes shoutrd possess a high signal-to-noise ratio.

Q.3: (A) A conductivity celt has two platinum electrodes

and the cross sectional area of each electrode is

resistance of electrolytic solution was measured

conductance of the solution.

separated by a distance 1.5 em

4.5 crn2. Using this cell, the

as 15 O. Find the speeific

1 7 3 4 5 6 7 8 I 10



Pase 3 gf ,l

(B) Molnupiravir (MOV) posSesses high utilify for treating patients with COVID-l9. The

drug MOV gives an adsorptive striping voltammetric peak at a pencil graphite

electrode. A 50.0 mL sample containing MOV yielded a peak height of 0.37 pA. When

2.0 mL of 3.0 pM MOV was spiked to the sample, the peak increased to 0.80 pA. Find

Fr

(A) W[ite the matherTatical eouations folthe followige:

(i) Heyrovsky-Ilkovic equation:

(ii) Randles-Sevcik equation :



Pase 4 of I
(B): ilrite-qn,ftvo g.zlv for{n the fqllowine:

(i) Advantages of stripping voltammetry:

(ii) The principle of electrochemical biosensor (Give.an example).

(iii) Advantages of solid electrodes based on carbon'

GOOD LUCK Examiner: Praf. Dr. Hossieny lbrahim
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*****rt*******rr*******************************************:t***********************

Answer the following questions:

Ql) Write by equations on the following: (Only Four)

a- Define the regioselectivity in organic synthesis and give two examples.

b- Swern method for oxidation of n-proPanol (give mechanism)

c- 'Wolf-Ifishner reduction of propanat (give mechanism)

d- THP anil POM for the protection of alcohols and their cleavage

(16 Marks)

CHeMgBr
H ---r---s--> ? + ?

e- By using Felkin'ahn model: SMe

i) Cornplete the following equation, give the major and rninor products

ii)Explain that dc is equal BBTo

:':)L*y.l*:l{Y.".t?.".11'.:r:lL'l::f:::t:liI::1}:::r...r...r.r....,,rrr.!.r.r........

Q2- Choose the correct answer between brackc-ts: (10 marks)

a) Preferenrial selecrive of one functional group over another is defined as
(stereiosclectivity ..... icgioselectivity -"-- chemoselectivity)

b) Felkin-anh model can predict
(clcgrcc of selectivity --- the major selectivity--- enantioselectivity)

c)'Wilkinson catalyst is used to reduce
(Tcrminal alkcnos --- alkynes .... nitro group)

d) Rcactiorr of CI{:ICN with I}IBAL in hcxanc at '78 C gave
(CIITCIIzOII - -- CHsCHzNI'Iz' -- CHaCHO)

e) For the protecticn of Carboxylic acicl as benzyl ester it eould be cleaved using
(EtrN---- LiOH/TI'IF ---NaNHa)

f) In Luche reduction reaction of cyclohexeiione, it gives rnainly
(cyclohexanole --- cyclohexenol ......cyclohexanone)

g) Using Jones Reaqent to oxidize henzyl alcohol, it gives
(henzaldchydc---benzoic acitl....Mixture of both)

h) Rcrluction of alli-r'nc to alkanes was donc .r_:irg" ( Hz/Ni -----lindlarlatalyst'-'NaNHa)

i ) oxidati on o f sec. a I coh o I over6rim a 

F- -"1ru;dilffi ;}r:::l$ftr ;""*
j) Oxidation of 2,3-dimethylbutane-2,3-diol with LTA / pyridine gave

(Acetic Acitl.- Acelone - Propanal)
***rr*rf *rr*rr**** * ******* ******* rr * * r.*** * * * raf ** * rr * * * * * *** rr ** ************ ********* ?t ********** ?k



/\. PhcoooHa') l--o 

--> 

?

b)

e) )<' " 
-??!!???n??i, CHS

t-butyl methyl ketone

o
oA i) NH(c2Hs)2/ II-*

Hex-S-ene-2-one

ii) ?????? /rrft/o

s) aX *t{ry ???????????v bHr-
o

Q3) complete and finrl the missing parts of folrowing equations (16 Marks)

{'**{'*{<{'*****************{<rF*{<:&{.**{<*****{<*****rr*x{.*********{.{<**{<,1.*{.*x:&*{<****{.{<*r.*{.***{.**r**{<

Q4) Write by equations how you ean carry the following conversions (Only Two) (B Marks)

o
a) 

-\--"^-"**

Ir)
02f{

c) H()
\ - fvle
-VPl1' \

cC)()H
PhcCIclls

fuodhr&

-

l'lrlrtllrrtlllrilrllrr:trrlrtltrrtrrrtrrrtttrarrrtrtrrrrlrlrrtr:!trrrrlrrrrtratrrraaarrrrta

9an(.Du. Sfiaruftat
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Final Examination for the 3'd Year Students (Inorganic Chemistry C-321)

Section I (17 Marks)

l. Answer the Following Ouestions:
a) Give the reason for:

(8 Marks)

i) [Fe(cN6)]a- and [Fe(H2o)61'* aredifferent colors in dilute solutions.
ir) K3 [Fe(oH)6] is attracted most strongly to a magnet than tr(3[Fe(cN)el.
iii)tN(CN)al2- square planar but [Ni (CO)r] tetrahedral.

b) Explain on the basis of valence bond theory that [Ni(Cry4]2- ion with square planar
structure is diamagnetic and the [NiCll]2- ion with tetrahedral geometry is paramagnetic.

c) Write the formula of the following coordination compounds.
i) Hexammine platinum(Il) chloride ii) Sodium hexanitro cobalt iiD Potassium

ferrocyanide.

2. Answer the Followins Ouestions:
a) Choose the Correct Answer

(9 Marks)

i) A magnetic moment of 1.73 BM will be shown by one among the following:
lCu(NHr)nl'*, [Ni(Cry4]2-, [Cr(Hzo)ol3*.

ii) For the paramagnetic complex [NiCI4]'2, the number of unpaired electrons in the nickel
and geometry of this complex ion are (one-tetrahedral, two-tetrahedral, one-square
planar).

iii) Which is high-spin and how many the number of electrons in low and high level in each
case? [Mn(HzO)e]*3 A" = 250kJ/mol or [Mn(CN)6]r-, Ao = 460liJ/moll

iv)On the basis of CFT for da tetrahedral complex is:

v) Coordination number of Ni in [Ni (CzOr)s]-2is: (2

b) Write IUPAC name of the following compounds:
r) Kzlzn(oH)rl ii) [O(acac)2] iii) [Fe(CN)ol3-

c) Arrange the following complexes ions in increasing order of as (c.F.T).
[cr(ct)6]3-, [cr(cN)e]3', lcr(Ntt r)rlr*.

Section II'"(33 Marks)

Answer the Following Ouestions:
l) Give the reason(s) that explains the following phenomena:

a) The atomic radius of Cr is smaller than that of Mo whereas Mo and W have almost the
same atomic radius.

b) Fe2* is easily oxidized to Fe3* while Mn2* is difficult to be oxidized to Mn3*.
c) KMnOa should be kept in dark bottles.
d) TiOz is amphoteric oxide.
e) AgCl has white color while AgBr has pale yellow and AgI has yellow colors.

(tzg3egr -egat2gl, **t S')

,4 , 6).

(10 Marks)



2) Show by equations Two methods only for extraction of pure Ti. (5 Marlis)

3) complete the following equations (balance if necessary). (9 Marks) "L

a) 2VFa= """.........+ ....... (at 600 oC) \

b) I(zCrzOz *S =.............. +...............
c) 2NIIaVO3 : """""""' + """ + "".'........ (under heat)

d) KzCr2OT+ HCI (conc. H2SO4) E ............ +............+ ...............
e) MnOz *AI = .... +.......

0 2NH4Voi: ""..""""'+ """ +..............
g) (VO)2* + H+ + Sn2* = +..............+ ...............

4) Choose the correct answer from the following: (5 Marks)

1. Permanganate ion MnOa'has intense purple color due to:

a) d-d Transition b) Charge transfer c) Defect in the crystal structure d) Polarization

2. Ziegler-Na.tta catalyst is used in the ethylene polymerization, it is composed of:

a) TiCL b) TiCl4/AlEt3 c) TiCt2 d) TiOCt2

3. Fe6.e5O is a non-stoichiometric oxide, it has:

a) Deficient oxygen sites b) Deficient X'e sites c) Rich oxygen sites d) Rich Fe sites

4. In the vanadium group, the basic properties of the oxides MzOs down the group.

a) Increase b) Decrease c) Remain unchanged d) None of them

5. With increasing the number of unpaired electrons, the magnetic moment (p):

a) Decreases b) Increases c) Doesn't affect d) None of them

5) What is meant by the disproportionation reaction? (give an example). (4 Marks)

(At. No. of Ti=22rY=23 Cr =24, Mn = 25, Fe =26oCo= 27, Ni =28, Cu =29rZn= 30)

Best Wishes

Examiners: Prof. Dr. Amna Sayed and Dr. Mohamed Abdel megeed



Assiut University
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Time: 3 llours

Final Examination for the 3'd Year Students (Inorganic Chemistry C-321)

Section I (17 Marks)

1. Answer the Following Ouestions:
a) Give the reason for:

(8 Marks)

i) [Fe(CN6)]a- and [Fe(H2O)6]'* ur"different colors in dilute solutions.
ii) K3 [Fe(OH)6] is attracted most strongly to a magnet than K3[Fe(CNk].
iii)tNi(CN)al2- square planar but [Ni (CO)rl tetrahedral.

b) Explain on the basis of valence bond theory that [N(CN4]2- ion with square planar
structure is diamagnetic and the [NiCla]z- ion with tetrahedral geometry is paramagnetic.

c) Write the formula of the following coordination compounds.
i) Hexammine platinum(Il) chloride ii) Sodium hexanitro cobalt iii) Potassium

ferrocyanide.

2. Anslver the Following Ouestions:
a) Choose the Correct Answer

(9 Marks)

i) A magnetic moment of 1.73 BM will be shown by one among the following:
[cu(NH3)a]2+, [N(C$4]2-, [cr(Hzo)cl3*.

ii) For the paramagnetic complex [NiCl4]-2, the number of unpaired electrons in the nickel
and geometry of this complex ion are (one-tetrahedral, two-tetrahedral, one-square
planar).

iii) Which is high-spin and how many the number of electrons in low and high level in each
case? [Mn(HzO)u]*'A" = 250kJ/mol or [Mn(CN)6]'-, Ao = 460liJ/motl

rgon the basis of CFT for da tetrahedral complex is:

v) Coordination number of Ni in [Ni (CzOrh]-2 is: (2

b) Write IUPAC name of the following compounds:

(10 Marks)
a) The atomic radius of Cr is smaller than that of Mo whereas Mo and W have almost the

same atomic radius.
b) Fe2* is easily oxidized to Fe3* while Mn2* is difficult to be oxidized to Mn3*.
c) KMnOn should be kept in dark bottles.
d) TiO2 is amphoteric oxide.
e) AgCl has white color while AgBr has pale yellow and AgI has yellow colors.

(tzg3egl -egatzgl, eg2b* )

,4 , 6).

r) l(alzn(pH)nl ii) [O(acac)2] iii) [Fe(CN)ol'-

c) Arrange the following complexes ions in increasing order of As (C.F.T).

[Cr(ct)6]3-, [Cr(CN)613-, [Cr(Nu r)e]3*.

Section II.(33 Marks)

Answer the Followins Ouestions:
1) Give the reason(s) that explains the following phenomena:



2) Show by equations Two methods only for extraction of pure Ti. (5 Marks)

3) Complete the following equations (balance if necessary). (9 Marks)

a) 2VTr= """""""' + """' (at 600 oC)

b) tr(zCrzOz +S = "........"'. +."."'."""'
c) 2NII4YO3 = """""""' + """ + """"""" (under heat)

d) l(zCrzOT+ HCI (conc. HzSOr) r............ +............+ ...............
e) MnOz + AI = .... + .......

0 2NHaVOs: """""""'+ """ + """""""
g) (vo)2* + H* + Sn2* = +..............+ ...............

4) Choose the correct answer from the following: (5 Marks)

1. Permanganate ion MnOa- has intense purple color due to:

a) d-d Transition b) Charge transfer c) Defect in the crystal structure d) Polarization

2. Ziegler-Nalta catalyst is used in the ethylene polymerization, it is composed of:

a) TiCL b) TiClclAlEtr c) TiClz d) TiOCl2

3. X'e6.e5O is a non-stoichiometric oxide, it has:

a) Deficient oxygen sites b) Deficient X'e sites c) Rich oxygen sites d) Rich Fe sites

4. In the vanadium group, the basic properties of the oxides MzOs down the group.

a) Increase b) Decrease c) Remain unchanged d) None of them

5. With increasing the number of unpaired electrons, the magnetic moment (p):

a) Decreases b) Increases c) Doesn't affect ' 
d) None of them

5) What is meant by the disproportionation reaction? (give an example). (4 Marks)

(At. No. of Ti=22rY=23 Cr = 24rMn = 25, Fe = 260 Co=27, Ni =28, Cu = 29, Zn= 30)

Best Wishes

Examiners: Prof. Dr. Amna Sayed and I)r. Mohamed Abdel megeed
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Fiaal-term exam, 2od semestet, 202312024

HistochemistrY (Z 316)

Tlme limit: 2 houns, Date: May. zl'tr20U

Total score: 50 marks, the test eon$ists of 5 pasgq

I- Choose the correct answer from t'A, B, C, or D", then put your answer

inside the empty box, under the black arrow: (35 marks, one markfor each)

1 Wiiiin histochemicat technique is used for the detection of arginine in proteins?

A) Ninhydrin-Schiff method B) Sagaguchi method

C) Mereury orange method D) Millon'sl9ac{91-
/t
L Whi t nuateic acid preferentially stains with methyl green, producing a green

color?
A)DNA B)RNA
C) Both DNA and RNA D) Neither DNA nor R'NA

3 The histochemical method used to detect cholesterol and its ester is:
B) Schultz methodA) Copper rubeanic acid method

C) Calcium lipase method D) Acid hematin rnethod

4 Whtt ta ihe classilication of *Ketone bodies" within the lipid categories?

A) Simple lipids B) Compound lipids

C) Derived lipids D) Miscellaneous Lipids ,
AciA lematin is a histochemical method used for the demonstration of:

A) Cholesterol e.sters B) Phospholipids C) Triglycerides D) Plasrnalogens

6 Whtch *tcroscopy iechnique is used after staining with osmium tetroxide?

A) Ccnfocal microscopy

C) Fluore.scence microscopy

B) Light microscopy

D) Elecron rnicroscopy

7 oas is used to demonstnate antigens, antibodies, and

antigen-antibody complexes in tissues and.gells?

A) Autoradiography B) Histological methods

C) Immunohistochemical methods D) Enzyme label!1g-
I TIee structural unit of nucleic acids isl

A) Monosaccharides ts) Nucleotides C) Fatty acids D) Amino acids

I The general ehemical forrnula for carbohydrates is:

A) C"(HzO)n B) CnGizo)zn C) Cn(HzO)n*r D) Cr(HzO)zn+r
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10 Which method invotrves the simultaneous production and capture of primary
reaction product (PRPi and frnal reaction product (f.RP) in one incubating

mediunn?

A) Self-colorad substrate ts) Post-incubrrtion coupling

C) Metal precipitation technique D) Simultaneous coupling

I1 \Yhat is the recomme$ded fype of scctions to use in histochemical rntthods for
lipids?

A) Fixed sections B) Paraffin-embedded sections

C) Ceiloidin-embedded sections D) Fre.sh frozen sections

12 Which type of enzymes catalyne the rearrangement of chemical bonds within a
molecule?

A) Ligases B) Transferases C) Isomerases D) Hydrolases

13 What enzyme is commonly used to illustrate lysosornes?

A) Alkaline phosphatase B) Acid phosphatase

C) Dehydrogenase D) Esterase

l4 Which of the following staining reactions for proteins depends on their physical

configuration rather than their chemical composition?
A) Sagaguchi method B) Ninhydrin-Schiff method

C) Iv1ercury orange method D) Masson's Trichrome stains

15 What are the monosaecharide uuits that compose lactose?

A) Clucose and fructose B) Glucose and galactose

C) Glucose and mannose D) Glucose and ribose

16 Which histochemical method is used to demonstrate
A) Copper rubeanic acid method

C) Schulte method

free fatty acids?
B) Acid hematin method

D) Calcium lipase method

17 \ffhat gpe of Iipid plays a crucial role as a strrctural component in cell

rnenrbranes?

A) Triglycerides B) Phosphotipids C) Steroicls D) Sphingolipids

I8 Which microscopy technique is used to identify crystalline cholesterol and

cholesterol esters?

A) Polarizing microscopy B) Fluorescent microscopy

C) Transmission electron microscopy D) Scanning electron microscopy

t9 What type of bond links monosaccharidB subunits in a polysaccharide?

A) Peptide bond

C) Ionic bond

B) Hydrogen bond

D) Glycosidic bond

20 Two pentoses that play crucial roles in nucleic acids and energ[r molecules are:

A) Clucose and ribose

C) Ribose and deoxyribose

B) Deoxyribose and fructose

D) Fructose and glucose
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2t The esters of fatty acids wlth alcohol groups are comnnonly known as:

A) Triglycerides B) Phospholipids C) Steroids D) Carotenoids

n What is the substrate used to visualize peroxidare activity in lmmunoenuyme
staining?

A) Hematoxylin B) Alcian Blue C) Eosin D) Diaminobenzidine (DAB)
n Which flxation method provides better preservation of enzSrrnatic activity and

localization?
A) Formalin fixation
C) Paraffin embedding

B ) Cryostat fresh-freezin g

D) lyophilizetion
u l{hat cellular structures can be visualized using dehydrogenase and ATPase

enz5rmes?

A) Nuclei B) Golgi apparatus C) Mitochondria D) Lysosomes
25 Which staining method is specillc for glycogen?

A) Alcian BIue stain B) PAS stain

C) DPAS stain D) None of the above

26 Which method involves the precipitation of colored PRP at the site of enzyme
activity?

A) Self-colored substrate B) Post-incubation coupling
C) Metal precipitation technique D) Simultaneous coupling

27 Which of the following is a pyrimidine base?

A) Adenine B) Cytosine C) Guanine D) Inosine
28 The primary purpose of using fluorescence microscopy for lipid staining is to

examine:
A) Phospholipids B) Triglycerides C) Waxes D) Fluorescent lipids

29 lVhich method is used to demonstrate triglycerides in histochemical methods for
lipids?

A.) Coppernrbeanic acid method

C) Schultz method

B) Acid hernatin method
D) Calcium lipase method

30 What color does the PAS stain produce in areas where carbohydrates are
present?

A) Blue B) Magenta C) Yellow D) Green

3t Which of the following is NOT an example of a simple protein?
A) Albumin B) Fibrin C) Glycoproteins D) Reticulin

32 Which radioactive nucleotide is used to detect DNA specifically at
autoradiography?

A) Tritiated guanine B) Tritiated cytosine
C) Tritiated thymidine D) Tritiated uracil

33 When osmium tetroxide is reduced by unsaturated fatty acids and their estem, it
turns into a:

A) White oxide B) Yellow oxide C) Black oxide D) Red oxide
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U- Wnite the letter (T) if the statement is true, and write the letter (F) if the

statement is false, then put your answer inside the empty box, under the black

34 Whieh histochemical method is specilically used to demorrstrate DNA?
A) Feulgen method B) Basophilia

C) Acridine red method D) Methyl Green Pyronin method

35 lYhlch of the following is a function of carbohydrates?
A) Energy storage B) DNA and RNA synthesis

C) Cell-cell recognition D) All of the above

arro?y: (15 marks, one markfor each)

36 Verbascose is an example of an oligosaccharide that contains 5 monosaccharide units.

37 The staining reactions for proteins or protein-containing substances depend on their

amino acid composition.

38 Fonnaldehyde is &e best routine fixative for lipid histochemical methods.

39 The "Performic acid-Alcian blue" method is a histochemical technique used for the

detection of tyrosine in proteins.

40 Glycogen is a homopolysaccharide composed of only one type of- monosaccharide

subunit.

4t In Immunohistochemical methods, most of disadvantages of fluorochrome have been

overcome by using of enzyme-labeling of the antibodies especially with the horseradish

peroxidase,

42 Histochemical demonsfration of proteins is possible only in fresh tissue due to their high

sensitivity.

43 Cerebrosides are a type of glycolipids that consist of a fatty acid linked to sphingosine

and a single carbohydrate residue.

44 Proteins are involved in the synthesis of hormones, such a.$ testosterone and estrogen.

45 Alcian Blue stain is a histochemical method used to detect acidic polysaccharides in

tissue samples.

46 Sudan Black B is an appropriate histochemical method for the demonstration of

phospholipids.
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47 In the Malachite green and Acridine red histochemical method, DNA is stained red, and

RNA is stained green.

48 A nucleotide is an organic molecule formed of a nitrogenous base, a six carbon-sugar,

and a phosphate group.

49 Metachromasia is the phenomenon where certain dyes or stains exhibit a color change

or shift when they bind to specific tissue components.

50 Peptide bonds are the type of bond that links monosaccharide sutrunits in a disaccharide.

End of Questions, With My Best Wishes!

Dr. Ahmad U. M. Mahmoud
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