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Ministry Of Higher Education

Department Of Chemistry

& Scientific Research Class: Ms.c

Tikrit University

College Of Science
Time: © : ..

Competition Exam Of the Candidates to MS.c Study / 2016 —2017

Subject: Physical Chemistry
Date: 1 August 2016

No.

Note: Answer All Questions

Degree

Q; : Choose the right answer for the following :

1- The function become an Eigen function when the operator work on it :

a) give the same function multiply by constant . b) gives different function . c) gives
the same function multiply by another function .d ) gives constant with different
function .

2- Minimization of the molecular system lead to :
a) lowest energy of the system. b) Highest energy of the system c) Zero energy of
the system . d) Moderate energy of the system .

3- The wave lengths of UV radiation is -------------- the wave lengths of Visible radiation:
a) Same . b) Lower than . ¢) Bigger than . d) Sometime bigger and sometime lower .

4- When the atoms of diatomic molecule close to each other the energy go to :
a)Low value . b) Zero . ¢) High value . d) The same value .

S- The electrical conductivity in metals conduct by ---------=---—- .
a)lons . b) electrons . ¢) exited atoms . d) exited molecules .

6- The unlt of Specific conductivity i 1s e
a) Ohm™” . b)Siemens . ¢)Ohm'.Cm . d) Ohm .Cm* .mol

7- At the equilibrium ------------ equal to zero .
a)AE . b)PH . ¢)K .d) AE’

8- We can use and to know the spontanuity of a reaction.
a)AS . b)AH . c)AK . d)AE . e)AG.

9- 500 Kelvin equal —-==eemmeemeev |
a) 227C° .b)223C° . ¢)-227C° .d)-223C°.

Q> : Define the following briefly :
1-Electrode . 2-Quantum Mechanics . 3-Adiabatic process . 4- Boyles Law .

Qs : a) Calculate the work of one mole of gas expand isothermal and reversely to
its double volume at 300 K.
b) Calculate E,, at 298 K for Zn I Zn'* (aq,a=0.1) if E°,, = 0.7628 volt .

R=8.314 J.K' .mol' , Faraday = 96500 Coulomb

- Good Luck,
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No. | Note: Answer All Questions Degree
Q1 | Select the single best answer for each of the following questions:
60
1- Proteins contain
(A) Only L- a - amino acids (B) Only D-amino acids (C) DL-Amino acids (D) Both (A) and (B)
2-The optically inactive amino acid is _
(A) Glycine (B) Serine (C) Threonine (D) Valine
3- amino acids at physiological pH is
(A) All amino acids contain both positive and negative charges (B) All amino acids contain positively
harged side chains (C) Some amino acids contain only positive charge {D) All amino acids contain
negatively charged side chains
4. Electrostatic bonds can be formed_'befw_een the side chains of
(A) Alanine and leucine (B) Leucine and valine (C) Asparate and glutamate (D) Lysine and aspartate
5. Sanger’s reagent contains '
(A) Phenylisothiocyanate (B) Dansyl chloride (C) 1-Fluoro-2, 4-dinitrobenzene (D) Ninhydrin
6. Primary structure of a protein is formed by
(A) Hydrogen bonds (B) Peptide bonds (C) Disulphide bonds (D) All of these
7. Isoenzymes are
(A) Chemically, immunologically and electrophoretically different forms of an enzyme
(B) Different forms of an enzyme similar in all properties (C) Catalysing different reactions
(D) Having the same quaternary structures like the enzymes
8. Factors affecting enzyme activity:
(A) Concentration (B) pH (C) Temperature (D) All of these
9. In Lineweaver-Burk plot, the y-intercept represents
(A) Vimax (B) Km (C) Km (D) 1/Km
10. In competitive inhibition, the inhibitor
(A) Competes with the enzyme (B) Irreversibly binds with the enzyme (C) Binds with the substrate
(D) Competes with the substra
. 40
02 what are the differences between :
1: Hetropoly and homopoly saccharides with examples .
2: Competitive , Non-Competitive and In-Competitive inhibition .
3: DNA and RNA .
4: Saponifiable and non-Saponifiable Lipids.
/7
4 1
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Q1

Choose the right answer for seven of the followings : 60

[N1(CO)4] 15 ; (a). tetrahedral (b) square planar.

[Co(NH;,)G]2+ is; (a) high spin (b) low spin.

[CoCl3(NHj3)3] has; (a) one geometrical; (b) two (c) three.
cis-[CoCly(en),] has an optical activity; (a) yes (b) No.

Co(II) low spin complexes suffer Jhan Teller distortion; (a) yes (b) no
. Trans influence is (a) Kinetic factor (b) Thermodynamic Factor.

. The number of d-orbitals are (a) six, (b) four (c) three i

. Bry is (a) oxidizing agent, (b) reducing agent .

R

Q2 | Draw crystal field splitting diagram of the octahedral complexes then 20
calculate crystal field stabilization energy for high spin d’ to d° complexes.

Q3 | Discuses bonding between Metal ion and carbon monoxide ligand ? 20

e

(\‘4___________.—.-
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No.

Note: Answer All Questions

Degree

Q1

Q2

Select the best answer of the following?

1. The morality is prepared by dissolving (1M.Wt,1Equivalent
weight, I formula weight) in one (liter ,mil, decimeter).

2.The spectrum is relation between ( absorbance and concentration,
transmittance and concentration, both) .

3.Chromatogram is relation between (peak helght and concentration,
peak area and concentration, both)

4.Voltagram is relation between( current and concentration, diffusion
current and concentration, both) . "

5.Differential pulse anoding stripping voltei.mmétry is more sensitive
than( pulse polography, polography, both) .

6.The weight of Imole of H,O is (18, 1.8, 0.18gm) .

7.The pH of 0.IM HCl is(1, 0.1 ,0.01).

8.The molarity of 36% HCI with specific gravity 1.18 1is (11.8,1.18,
0.118).

9.Gravimetric method depend upon the measurement of ( weight,
volume, both) .

10.1ppm equivalent to(1pg/ml, ng/ml, both)

Calculate the concentration of analyst (M.wt=151 g/mole) in ppm, if

the absorbance = 0.750 , cell path =1.0 cm wave length = 500 nm and
molar absorptivity = 5342 mole/Lites?

N

60
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Note: Answer All Questions Degree
Q1/a | Define of the following terms giving one example: -
1-) SN' reactions.  2) Elimination reaction 3)Williamson synthesis for ethers 34
4) cannizzaro reaction 5) Claisen condensation
b | Classify each of each of the following heterocyclic molecules as aromatic or not
aromatic ,according to Huckel's rule.
Y (]
| = S
N
AN Y1 ©
() )
c | What are the expected chemical shift ranges for vinyl and aryl protons?
Q2 | Choose the correct words in these sentences. 36

1-Which hydrogen is the most acidic in the molecule shown?
H nHd 0
I
J—N—C—C—0H,
H—C—H
¢
OHDb

2-How many different compounds have the formuia C3HzO?

3 -What is the hybridization of carbon atoms 1, 2 and 3 respectively in the structure?
H H 0O
i —(Iﬁ':("—~( —OH

| 2-. 3

4-Which formula can be used to represent alcohols?
a- CnH,n+10 ¢- CnHon+,0
b- CnH>n+2 d- CnH>nO
5-How many atoms of oxygen are in a glucose molecule?

a=2 b=6 c=10 d=12

6-Which structure an organic compound can be used to represent an anthracene?

7-Give a systematic names for each the following compounds?

H CH,CH;
H;C—C——C—CH;

| |
! H 2)  HN COOH
CH.CH;

1)




8-When two of an organic compound is burnt in oxygen, eight mole of carbon dioxide
gas is formed. In a second test ,when a few drops of bromine are added to the
compound and shaken , the bromine rapidly decolorizes . The formula of the
compound could be;-

a- C4Hg e b- C4H]o C- CgH](, d- Cngg

9-An organic compound reacts with both dilute hydrochloric acid and dilute sodium
hydroxide solution. The compound could be:-

a) CsH,Cl b)  C3H;NH; o
d)  H,NCH,COOH S
c) C4HQCOOH - 2 [/ 4 L:' ML‘ " )S\\ > 18
) At PN X/ A ol 5
=N TN /&
; . : P )
10-which would you except to be the stronger acid : g

a- B-Chloro ethyl alcohol or ethyl alcohol.
b- Benzyl alcohol or p- Nitro benzyl alcohol.

11- Which term describes the formation of acetic acid from ethyl alcohol?
a- Addition b- Esterification c-Neutralization d-Oxidation .

.12-The carboxylic acid can be prepared from p-bromo toluene by direct oxidation is--

Q3 Complete the sentences. :

1--When an alcohols is treated with carbon disulfide and aqueous sodium hydroxide to
obtain a compound called a -- --------

2-Treatment with methyl chloride and AlCl3 at 0°C converts toluene chiefly into -------

30

4-When carboxylic acid is treated alcohol to obtain a compound called a ------------
5-Electrophilic Aromatic Substitution includes; 1-------- - 2- e - 3-mmmmmmeee- and
---------- 1111 B LI

6-When a solution of a alkylhalide in dry ether (C,H5),0 1s allowed to react with
metallic magnesium ,the resulting a solution is called —-------

7--In the a,B-unsaturated carbonyl compounds ;the carbon- carbon double bond and
the carbon- oxygen double bond are separated by just-carbon- carbon ---------- bond.
8-Reaction of acid chloride with sodium azide (NaN3), yield ----------- :

9-Quinoline contains a benzene ring and a--------------- ring fused.

10-The three-membered ring compounds containing a sulfur and a nitrogen atom in
the ring are called the --------------- and-----------=-----

11- The six-membered ring compounds containing a nitrogen atom in the ring are
called the --------------

12-Phenols are more acidic than alcohols ,but------------- acid than carboxylic acid.
13-The structures of alkene expected from dehydrohalogenation of 1-chloropentane
is---.

14-Naphthalene has molecular formula --------- While anthracene and phenanthrene
have molecular formula ------------ ;

15-Bromipation of anthracene or phenanthrene a takeplace at ------------ position . .

= — ‘E-;; —
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Q1: Give the right answer of the following:
1- Ethylene gas can be produced by thermal cracking of :
A- natural gas B- light petroleum derivatives C- kerosene
2- Ammonia production increase by :
A- increasing heat B- reducing pressure C-not Aand B
3- cement composed of :
A- organic and inorganic materials . B-inorganicsalts C- other
materials 3 N
4- Ethanol can be produced from reaction of hydrogen :
A-carbon monoxide B-ethylene C-notAandB
5- absolute alcohol produced from reaction:

A- of ethylene with acids B- carbon dioxide C- not A and B
6- The shampoo is : '
A- soap B- nonionic surfactant C- mixture of both A and B.
7- Alkyl benzene can be used in manufacturing of :
A- soap B- detergent C- shampoo

8- carboxymethyl cellulose increase the :

A- suds B- the brightness of the clothes C- not A and B

9- the components of cement are:
A- calcium silicate B-aluminum silicate C- others
10- Biuret in urea A- reduce quality B- production C-not A and B
11- The chemical concept of soap is:
A- fatty acid B- triglycerides c- not Aand B
12- the petro chemical industry are complex technology due to:
A- needs number of workers  B-required raw materials C-the
pollution.
13- crude oil treatment required :
A- simple heating evaporation B- evaporation under pressure .C- not
A and B.

30




14- adsorption is:
A- reaction of two substances B- dissolving of one substance with
the other C- interaction of two substances.
15- the molecular weight of the polymer means:
A- number of monomers B- number of polymer molecules C-degree
of polymerization Dp
Q2-: complete the following expression:
1- Nitrogene percent in urea should be -------- -- -
2- the AIP of the crude oil are ------------------
3- the modern method for ethanol production from ---------------
4- ethylene glycols are produced from reaction of  ---------------
5- the chemical concept of absolute ethanol is ------------------
6- increase the pressure in ammonia production lead to  --------
7- steam is added in the thermal cracking of hydrocarbons to ---------
8- soap can be produced by both -------- —meee-
9- the polymer can be classified 1010 Jr— ———me
10- increasing the temperature in urea production lead to------
11- the reason for rancidity is the presence of -----------------—---
12- addition polymerization include --------=-----
13- absorption processes are -------- e T
14- in condensation polymerization monomer should have ------
15- the fraction of crude oil distillation is --------------

30

Q3-: : 40
A- Define the following expression:

1- the Ziegler-Natta catalysts |

2- the weight average molecular weight

3- the flash point - '

4- addition polymerizations.

5- the doctor point

B- Give the first steps (briefly explain) of the crude oil treatment

j.-\ T

—_ P9 e
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14- adsorption is:
A- reaction of two substances B- dissolving of one substance with
the other C- interaction of two substances.
15- the molecular weight of the polymer means:
A- number 6f monomers B- number of polymer molecules C-degree
of polymerization Dp
Q2-: complete the following expression:
1- Nitrogene percent in urea should be ---------memmemeemaev
2- the AIP of the crude oil are --=---=-=-—--=----
3- the modern method for ethanol production from ---------------
4- ethylene glycols are produced from reaction of = ---------—--—--
5- the chemical concept of absolute ethanol is --------==--=-—--
6- increase the pressure in ammonia production lead to  --------
7- steam is added in the thermal cracking of hydrocarbons to ---------
8- soap can be produced by both ------ ST S T .
9- the polymer can be classified into ----------------
10- increasing the temperature in urea production lead to------
11- the reason for rancidity is the presence of ------------m-eemme-
12- addition polymerization include -----===--=---
13- absorption processes are ------==-======nn--
14- in condensation polymerization monomer should have ------
15- the fraction of crude oil distillation is -=------------

Q3-:

A- Define the following expression:

1- the Ziegler-Natta catalysts

2- the weight average molecular weight

3- the flash point

4- addition polymerizations.

5- the doctor point

B- Give the first steps (briefly explain) of the crude oil treatment

...-—m.,
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Ministry Of Higher Education
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Tikrit University
College Of Science
Department Of Chemistry

Date:
Time:

The Second Corse Exams 2015 - 2016 / First Attempt (Form 1)

Subject: Lab. Technologies

No. | Note: Answer All Questions Degree
Q1) How do you select analytical technique for your project? Explain 15
briefly ?

(Q2) What is meaning of following ? : 13
a ) H-point  b) LOQ c¢) LOD d)precision ¢) Accuracy .
. & . . 20
(Q3) What are the differences between calibration curve, standards ]
& " L i &
addition method and internal standard in Instrumental analysis ? i !
;
5 ;
E t
. I ) . : 0 i
{ Q4) Put (T) or (I) on suitable sentence? i
: ) . : 2 5 3 . . {
| a) Electrophoresis technique is used for analysis of bio-chemical 5
materials. i i
b) Chromatographic technique 1s used for analysis of pharmaceutical
materials.
¢) [CP used for analysis of lanthanide metals.
d) AAS used for analysis of heavy metals.
i ¢) Visible spectrophotometer used for analysis of colored compound.
Good Luck,
e
\
THw | ~7A%
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Q1: Select the single best answer for each of the following questions:
I. In enzyme Kinetics Km implics

W
(&Y The substrate concentration that gives one half Vmax (B) The dissocation constant for
the enzyme substrate comples (C) Concentration of enzyme (D) Hall of the substrate
concentration required to achieve Vmax
2. When the velocity of an enzymatic reaction equals Vmax, substrate concentration is
(A) Half of Km (B) Equal to Km ((ﬁ"!‘wicc the Km (Dﬁ‘ar above the Km
3. Allosteric inhibition is also known as
(A Competitive inhibition (B) Non-competitive inhibition ,(C) Feedback inhibition (D)
None of these

4. In competitive inhibition, the inhibitor

(A7 Competes with the enzyme (B) Irreversibly binds with the enzyme ,(C) Binds with the
substrate(DD) Competes with the substrate

5. An example of enzyme inhibition:

(A) Reversible inhibition (B) Irreversible inhibition (C) Allosteric inhibition (I%)Hhcsc
V-The aldose suAgar is

(/X.-Jf’Glzyjccrosc‘(B) Ribulose (C) Erythrulose (1)) Dihvdoxyacetone

7- Polysaccharides are

(AyPolymers (B) Acids (C) Proteins (D) Oils

8- Isomers differing as a result of variations in configuration of the —OH and —H on
carbon atoms 2, 3 and 4 of glucose arc known as

(A“’ﬁipimers (B) Anomers (C) Optical isomers (D) Steroisomers

9- The most important epimer of glucose is
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(ﬁ?@lactose (B) Fructose (C) Arabinose (D) Xylose

10-The technique for purification of proteins that can be made specific for a given
protein is

(A) Gel filtration chromatography,(B) lon exchange chromatography,(C) Iilectrophoresis

-

-

(B) Affinity chromatography
11. Denaturation of proteins results in

(A7 Disruption of primary structure,(B) Breakdown of peptide bonds,(C) Destruction of’
hydrogen bonds,(DD) Irreversible changes in the molecule

12-At a pH below the isoelectric point, an amino acid exists as

(?;;) Cation ,(B) Anion ,(C) Zwitterion (ID) Undissociated molecule

'3- An amino acid that does not take part in a-helix formation is

(A) Histidine (I%frosine ,(C) Proline (D) Tryptophan

Y4-Primary structure of proteins can be determined by the use of

(A) Electrophoresis (B) Chromatography ,(C) Ninhydrin (D) Sanger’s reagent
'S- Electrostatic bonds can be formed between the side chains of

(A) Alanine and leucine ,(B) Leucine and valine ,(G’{Asparale and glutamate (D) Lysine ai
aspartate

V6- Primary structure of a protein is formed by
(A) Hydrogen bonds (mptidc bonds ,(C) Disulphide bonds (ID) All of these
17- During denaturation of proteins, all of the ,following are disrupted except

(/\/ Primary structure (B) Secondary structurc ,(C) Tertiary structure (D) Quaterr

Struclup‘c
18. In RNA molecule

(A) Guanine content equals cytosine(B) Adenine content equals uracil(C) Adenine contel
equals gudnmql)/mmm content does not necessarily equalits cytosine content
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19.The carbon of the pentose in ester linkage with the phosphate in a nucleotide
structure is

(A)C1 (B)C3(C) C4 (D) CS
20. Uracil and ribose form
(/\J)U;‘idinc (B) Cytidine(C) Guanosine (D) Adenosine

Q2 : : The active site of lysozyme contains two amino acid residues essential for catalysis:
Glu3s

and AspS2. The pKa values of the carboxyl side chains of these residues are 5.9 and 4.5,

respectively. What is the ionization state (protonated or deprotonated) of each residue at pH

Fa
(

\ | WA
L] . S

N
'ro W

the pH optimum of lysozyme? How can the ionization states of these residues explain the
pH-activity profile of lysozyme

QQ3: One method for separating polypeptides makes use of their ditferential solubilities. The
solubility of large polypeptides in water depends upon the relative polarity of their R groups,
particularly on the number of ionized groups: the more ionized groups there are, the more
soluble the polypeptide. Which of cach pair of the polypeptides that follow is more soluble at
the indicated pH? '

(a) (Ala-~§cr»—-G]y) or (Asn—-Ser-His) at pH 6.0

(b) (Ala~—Asp--—Gly) or (Asn-Ser-His) at pH 3.0

. H
= Y

Q4 Explaine: R, e
I- Type of inhibition. -
2-Classification of amion acids.

3-polysaccharide .

4-The difference bct\;‘ccn RNA and DNA .«
Fival
“Oc. Fivas T /”q!‘/\q’
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dvance Organic Chemistry

Note: Answer All Questions

Q1: A- Choose the right answer for each of the following. (3degree) —®

1- Which of these compounds is the major product of the reaction conditions shown?

A i %
N
. NH, {
/L \/ X _
A B C

2- Which of the following is not resonance form of the anion below?

R, o

el
e CHs
i

0 0 o
A
b Chia Gy CH,

©

A B

3- What is hybridization of the negatively charged carbon in the structure below?

0
8
e CHy

I

sp sp* sp?

A B C
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B- Which of the ibllowing statements is false? (4degree)
1. Both SN' & SN reaction are exothermic.
2.}?(?11811% substitution nuclcophilic reaction.
3. It the reaction proceeds via a planar carbocation the reaction is not stereoselective,
4. While carbonyl groups undergo electrophilic addition reactions, the vast majority of
additions to carbonyls are nucleophilic additions.

Q2: what reagent(s) would you usc to conduct the following transformations?  (6dgree)

OH
I- P h/ \ SR phk_
6H
. . R
2- U Y ¢) >

o

Q3: Draw the major reactant(s) for cach of the following reactions. (8dgree)

FG

FG FG 1
2 2 A 2 T @’K)\@ I — ;—--(xﬂt(‘a ‘

Q4: Draw the starting chemical that will undergo ozonolysis to produce the product shown.
in some cases there many be more than onc satisfactory answer. (6dgree)

| 5 - Oy H
’ TMGS

o s
' 2- \IL

[ 5%
i
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QS5: Draw the major product(s) for cach of the following transformations? (6dgree)

2- NaBH,

; g/ b |- Ilg(()/\c).lh(z’- ” . ”
2- Nal3l,
3-11,S0;

Q6: Draw the alkane that would product the products shown.  (6dgree)

OH
Bry. H,0
|- 92 = — >
Br
OH
Os0O
g 00y
|| O
OH

Q7: A- Give the two general mechanism of alkanc addition? (7dgree)
. A
B- List how to prodact a functional group (two only)?

—/-r-
Q8: Give the mechanisum of nucleophilic addition of N to carbonyl groups. (10dgree)

Q9: Comparative between the nucleophilic addition to

/ (10dgree)

Gt Bt

Pl()! Dr. IHanaa K. Salih
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Advanced Chemistry

Q1/ Q1- What the glassy state ? Discuss the relation between T,and T, in polymer
mateials? 25

Q2- (A)-What are the factors affecting the stereoregularity of the polymers?

(B)- Give the configuration isomerization for polymerization of the monomer

ey
©/\ - 25

Q3- (A)-Prepare diblock copolymer by suitable polymerization of the monomers

S - o
E CW and "%\‘/LL“‘O”'” 25

(B)- If you have-a polymer sample, How can you measure the M.Wt and separate
its fractions according to thier M. Wt

Q4- (A)- polymerize the follwing monomers

O e . | o

#OVP?&H+ <§O
o/

'H 2%

LD — O ey O Q*'l
*—IC)’/‘\/ + Hooc [ o

Cm”

(B)- how can you avoid the problems in (N 6,6) industry or synthises

= —t——
ﬁ.;a)\f -.)'f
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No

Note: Answer All Questions

Degree

Q1

Q2

)3

Put the verb into the correct form, positive (choose only five).

1. The third group is the alkali metals. These elements------- very strongly with
water.( react).

2. I saw you in the park yesterday. You ---- (sit)on the grass and reading a book.

3. I felt very tired when I got home’ so I ...(go) straight to bed.

4. 1t was very noisy next door. Our neighbours---- (have) a party.

5. I was very tired when I got home. I had ----(work) hard all day.

6. Let's go out now. it ----- ( rain) any more.

7. The police will------ (catch) the thief.

Choose the correct answer in the brackets. (choose only ten).

{

I. Bill was just going to bed when his wife ...... from work. ( is going, is coming
home, had come home, has been coming home, came home.

2. The bus was late. The passengers were angry because they ...... for half an

hour.(were waiting, have been waiting ,had been waiting ,have waited)

He is ------ to buy a new computer.( wanting, wants , wanted)

The witness ------- silent.( kept, keeping ,was kept).

Would you like to come with-------- (us/we ) .

Suha seem ........ (Sadly, sad) .

I play tennis but I'm not very...... (good, well )

Write your name ------ . the top of the page. (in ,at ,onto ,for)

9. It was a boring weekend. .......... anything.( I didn't, I don't do, I didn't do).

10.Madonna------- three albums since 2006. (made, has made, has been made).

11.Lavoisier noticed that hydrogen atoms are always present ---water. ( on, in, at)

12.Atoms are -------- of three basic parts; protons, neutrons, and electrons. (made
up, make up, making up).

Change the following sentences from the active into the passive form.

W i e

1- The wolves eat the sheep.

2- The students have invited us to the party.

3- They gave a prize to the participant who solved this question.
4- The eng@ﬁeers have lost the original design.

5- W are repairing the machine now.

6- I'don't like people telling me what to do.

7- They will have completed the project before the teacher arrives
8- I keep the butter in the fridge.

Join each pair of sentences of the following:-using (While, when, before after,
so, because). (choose ten only).

15

25

16

20




Q5

I ﬁmsh my homework
He had been teaching at the
_university for more than a year.

-k dld not see them at the bus statlon

Ma1:y and Samantﬁa arrlved at I dld not see them at the statlon
- the bus statlon before noon,. 9. _ o
' that™™" You ne d eye

~ your eyes.

it was raining.

10 The eighth group consists of the They do not react easzly with. other
o mert gases. | : Substances i - -
s home - __Anas helped hzm

The boy was riding a bzcycle | I saw ae::b'oy.

Translate the following passage into Arabic :-(choose A or B)
AN ATOM APART

Have you ever walked through a cloud of gnats lon a hot summer, only to have
them follow you? No matter how you swat 2at them, or even if you run, they won’t
leave you alone. If so, then you have something in common with an atom.

Atoms are the building blocks of molecules, which when combined, make up

| everything. From the smallest one-celled amoeba3, to every person who has ever

lived, to the largest and brightest stars in the sky, atoms are everywhere.

Even way back in the time of ancient Greece, they wondered about atoms. That’s
where the word comes from, ancient Greece. The word A’tomos, when translated
into English, means: something that cannot be divided any further. So what’s an
atom look like? Up until very recently no one could say one way or another.
Technically we can’t see individual atoms, since there are no microscopes
powerful enough. Since technology improves all the time, it may not be long
before we can actually see a whole atom through a special microscope. Even
though scientists cannot see atoms with microscopes, they have developed ways to
detect them and learn about them.

Atoms are made up of three basic parts; protons, neutrons, and electrons. There is
a core, or nucleus, and an electron cloud. The nucleus is made up of positively
charged protons and neutral neutrons. The nucleus is held closely together by

| electromagnetic force.

The negatively charged electrons are bound to the nucleus, and zap4 around it in a
cloud. Do you remember the cloud of gnats? The gnats would be the electrons

24




| zipping around you, the nucleus.

Atoms and Elements
The world contains millions of different chemical substances, which are made of
just over 100 different elements. You can find their names in the periodic table.
You will probably recognise many of the names in the table: e.g. oxygeén, nitrogen,
chlorine, fluorine, iodine, iron, copper, silver, gold, platinum, uranium. Some of
their names are quite pretty: e.g. beryllium and zirconium. Others are quite
unpronounceable: e.g. ytterbium and seaborgium. Elements have been named after
people, e.g. curium and einsteinium, after places, e.g. europium and californium,
after planets e.g. neptunium and plutonium, or after their properties e.g. radium.
Pure elements are made of very tiny particles called atoms. Each element has a
unique kind of atom: it is the number of protons in the nucleus of an atom that
determines what element it is. Atoms can be combined together to make
molecules. Molecular elements contain only one kind of atom e.g. oxygen,
nitrogen and hydrogen. Molecular compounds contain two or more different kinds
of atoms bonded together e.g. carbon dioxide, sucrose and proteins. The chemicals
in our bodies are largely composed of the elements carbon, hydrogen, oxygen,
nitrogen and phosphorus. Other elements are present in our bodies in much smaller
amounts. Iron is an important part of the haemoglobin molecule in our blood.
Without iron, our blood would not be able to carry oxygen from the lungs to our
tissues for respiration.
At first it will seem an awful lot to learn, but there are rules which will make it
much easier to remember the names of chemicals and how they are formed.
| Burning a pure element in oxygen will produce an oxide. There are no prizes for
| guessing which elements have been burnt to produce copper oxide, iron oxide,
calcium oxide, though a few are more difficult. We do not usually call water by its
chemical name, which is hydrogen oxide. In some cases there are two or more
different oxides that can be produced when an element burns. Carbon monoxide
and carbon dioxide are both produced when carbon containing substances are
burnt. These two gases both contain the elements carbon and oxygen, but one
contains twice as much oxygen.

Signature: Examination Committee Seal Signature:
Examiner:Ihmood.khalaf jebur  Date: /1 /2017 Head of Department:
Dr.Abdullah S . Khazaal
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Q1: Select the single best answer for each of the following questions:

1. In enzyme kinetics Km implies =5

,:@ The substrate concentration that gives one half Vmax (B) The dissocation constant for the = §
enzyme substrate comples (C) Concentration of enzyme (D) Half of the substrate
concentration required to achieve Vmax

2. When the velocity of an enzymatic reaction equals Vmax, substrate concentration is
(A) Half of Km (B) Equal to Km (C) Twice the Kn@ Far above the Km

3. Allosteric inhibition is also known as
(A) Competitive inhibition (B) Non-competitive inhibition
@ Feedback inhibition (D) None of these

4. In competitive inhibition, the inhibitor
(A) Competes with the enzyme (B) Irreversibly binds with the enzyme
(C) Binds with the substrat Competes with the substrate

5. An example of enzyme inhibition:
(A) Reversible inhibition (B) irreversible inhibition (C) Allosteric inhibition (D) All of these

6-.Fischer’s ‘lock and key’ model of the enzyme action implies that

(A) The active site is complementary in shape to that of substance only after interaction.
@The active site is complementary in shape to that of substance

(C) Substrates change conformation prior to active site interaction

(D) The active site is flexible and adjusts to substrate

7. From the Lineweaver-Burk plot of Michaelis-Menten equation, Km and

Vmax can be determined when V is the reaction velocity at substrate concentration
S, the X-axis experimental data are expressed as

(A) 1V (B) v@ws (D) S

8. Factors affecting enzyme activity:
(A) Concentration (B) pH (C) Temperature@ All of these

9. In reversible non-competitive enzyme activity inhibition. 4
(A) Vmaxis increased (B) Kmis increased (C) Kmis decreased Concentration of active enzyme is
reduced '

10. From the Lineweaver-Burk plot of Michaelis-Menten equation, Km and

Vmax can be determined when V is the reaction velocity at substrate concentration
S, the X-axis experimental data are expressed as

(A) 1V (B) V(C) 1/S (D) §



-
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Q 2: The following velocity data were obtained .Calculate Km,Vmax and type of
inhibitor. S——

[S] Control V(+I at 6pM)
nmol/min nmol/min

0.200 16.67 6.25
0.333 24.98 10.00
0.500 33.33 14.29

1.00 . 50.00 25.00 ,
2:50 71.40 45.45 oL
3.33 76.92 52.63

5.00 83.33 62.50

o

Q3:An enzyme was assayed at an initial substrate concentration of (2X10°)M . In (6
min) half of the substrate had been used .The Km for the substrate is (5X107 M)
.Calculate (a) k,(b) Vmax and (c) the concentration of product produced by (15 min).

N / N
Q4: Explaine: e & ,_
1- Methods of plotting enzyme kinetics data . '
2- Feed-back inhibition. 7L
3- Models of competitive inhibition . B . Suoact L CUNA
4- Allosteric enzyme. o\l -
/5% Why determine Km. _ wp Ll e
G y ’J/i E%DtLe .{ar:[»(/@(
ol gl
Q5: A- Drive the following equation :(only tow) v
1- v=1/2 Vmax Vg
2- [S]{)‘gf[S]O.l =81
3- V=Vmax
B-Sketch the appropriate plots on the following axes . Assume that simple . AZEN
michaelis-menten equation kinetics. A7,
1-v vis [S],2- v vis [E]t ,3- [S] vis time ,4- [P] vis time,5- Vmax vis time ol
6-1/v vis 1/[S],7-[ES] vis time A
“:)— (\
(N

ﬁ\'(

Dr. Firas Taher Maher
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Q1. Answer 10 of the following: (70 Marks). ‘

. First ionization energy of Na is greater than that of P.

[onic radii decreases on going from left to right in the periodic table,

Oxidation no of Mn in KMNO, = +7.

Diethylene triamine is a bidentate ligand

Coordination no. of Co in [Co(NH;)sSO4]Br if 7.

Oxidation no. of Co in [CoF¢]* is -3. . Y S

Coordination no 5 has two possible shapes. -

[NiCl,])* is square planer while [Ni(CN). ]2' is tetrahedral.

. Hybridization of Co in [Co(NH;)s]*" is sp’d”.

10.NH; is a Lewis acid while BF; is a Lewis base.

I'1. {IrCl5(PPh;);] has two geometrical isomers

12.Crystal field in tetrahedral complexes is greater than that in octahedral
complexes

[3.Pi-bonded ligands such as CO increase delta octahedral.

14. Electronegativity of Br is greater than that of

15.Hg is non transition element.

X

W

© % N oW

-
»
e

02. (30 Marks) od o
A. Which of the following complexes will not show color.
1. [Cr(NH;)6]Cls, 2. K5[VFg]. 3. [Sc(H20)6]3+, 4.[NiCL)%. (Sc=21,V=23,
Cr=24, Ni=28).
B. Diagram the electronic arrangements in [Fc(Hg())@]2+ and [Fe(CN)6]" for bot
VBT and CFT. (Fe = 26). '

~
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17. Primary structure of a protein is formed by &
(A) Hydrogen bonds (B) Peptide bonds (C) Disqlphide bonds (D)

All of these i .
s

18. A Holoenzyme is | :

(A) Functional unit (B) Apo enzyme (C) Coenzyme (D) All oh‘these
19. The kinetic effect of purely competitive rihlbltor of n
enzyme ]

(A) Increases Km without affecting Vmax ( Décreases Km
without affecting Vmax (C) Increases Vmax W|thout affectmg Km
(D) Decreases Vmax without affecting Km | z

|
{
|
l

20. In enzyme kinetics Km implies
(A) The substrate concentration that gives one balf Vmax (B) The
dissocation constant for the enzyme substrate comples (C)
Concentration of enzyme (D) Half of the substréte concenttation
required to achieve Vmax |

QL;;?T:—::-

{




,Adlinkl aal 8 Leg gLl ale g8 Laf

db@ajyu‘?kgﬁalﬂiahmﬁm}h

Aeie Baaly = 5y lasae il iy Sl g 0 Lo

¢ Lelinlel an) (b Loy pomad S g 4 g S N il b Lo




4 pal gl il Gy S5 Asala
Ditaldl 4l o slall 20

slaasl) o

S aia J< 4kl cYaladd) 583 ae Jpnaiilly Lgilical s g culiald) ale: ]
&9l Glabias] e (1):20m

Sl (5 ) jal) i) 5 Jlaall:2

Auto senergestic effect:3
floana 5 ol iy yli b Laio

038 2a) M) (3 )k e g o8 Glld # 30 L 5o 02l laile o 585 CaSi3
OVl jad ol e alae A5y jla 530 5 Cilailall

rsale dSay b L Jleq

351 sl el U8 ¢ Sa())

ool sall 48lias 00leS Na2C03  Jlerind o 53(0)

Glilian (5 dxeliva 0alaS e sl pladin) (Kay Y(z)

¥ alaally Gl a5 13Lal 5 00 dimye ) 4l ol yard gl (5} a5
QSN Ll g i) g

O (A s*

Pvc Jdudll 2,518 Jg*

22 SY) aial il e gl 03] Cilimd ) liliaall o L

Ay AAS e adlal)adasdl

Q_‘wl_).al...d'l a4l Lflc_,q_i;'_ salall 2L



University of Tikrit
College of Science
Dept. of Chemistry
Industrial Chemistry

Postgraduate ( Msc)
Time allowed: hrs.
2015-2016

2016/2015 alall i) Claiay)

Q1: Give the wright answer of the following:

1- hydrogen gas can be produced by thermal cracking of A- heavy petroleum
derivatives B- light petroleum derivatives  C- kerosene

2- urea production increase by A-increasing pressure B- reducing pressure C-reducing
pressure and heat

3- cement composed of A- organic and inorganic materials  B-inorganic salts C-
crystalline inorganic salts

4-methanol can be produced from reaction of hydrogen and A-carbon dioxide B-
carbon C-notAandB

5- absolute alcohol produced from reaction A- of ethylene with acids B- dibutyl phalate
C-notAandB ’

6- detergent (Shmpoo) is A-soap B-detergent C- mixture of both Aand B

7- glycerol can be used in manufacturing of A- soap B- detergent C- oils

8- sodium tripolyphosphate increase the A- cleaning effect B- the brightness of the clothes

C- suds

9- the main compound of cement is  A- calcium silicate B-aluminum silicate C- not Aand B
10- Biuret percent in urea production should be A-0.005% B-0.5% C- 1%.

Q2-:

A- Define the following expression:

1- the degree of polymerization Dp

2- the dispersity index

3- the flash point \

4- condensation polymerizations.

5- the aniline point

B- Give four of the hydrocarbon species in crude oil and indicate their type




Q3-: complete the following expression:

1- the chemical concept of soap is =-=-==-===s=emecmmcmmeeen

2- the industrial processes include  -----===-ss=mmmmmmmmmmmmeeeen

3- the feature of urea fertilizers are ----=---—=mememememmmcmcee -

4- methanol is produced from reaction of = -=-----mm-memeeeeemeeeee

5- the chemical concept of fats or 0il is  -—-——-----m-mmememammeeee-

6- increase the temperature in ammonia production lead to  --------------=-neeo-

7- the activation energy of the chemical reaction is affected by --------------------

8- the features of continuous system are ----- -

9- one of the most important industrial problem is ------------==--------

10- increasing the pressure in urea production lead to ---- ---

s « Prof. Emaad T. Bakir




Q3-: complete the following expression:

1- the chemical concept of 50ap is -~----rmeemmmmmecmmmnn
2- the industrial processes include  =--=--memmmememnene-
3- the feature of urea fertilizers are ---------===--e=mnx
4- methanol is produced from reaction of = ====r=nn-

5- the chemical concept of fats or oil is  ----==-------

6- increase the temperature in ammonia production lead to  -----=-----=------=---

7- the activation energy of the chemical reaction is affected by ~---------msmcreere-

8- the features of continuous system are -------------

9- one of the most important industrial problem is

10- increasing the pressure in urea production lead to ------=-==ssmmmrommammacraans

5 ~ Prof. Emaad T. Bakir
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