rPl’\D ComPeHHve EXam. in O\”ﬂam‘c Chemistry 201%-2013
Q Choose the Correttanswer tor each of the Fouowfyﬁ& s

1 - The reaction of phenyl mognesium bromide with CH3CH,CHO Followeel by
hydvolysis yields ~ :

- 2-phenyl-1_ propanol C- 2-Phenyi~2-propandl

b 4 —phenyl -1 - propanol d- 3-pheny|- 4 Propano|

2~ Which ot the ?o\\owing IS the Strongest aciol c;_g},p_s /0 ’/j‘/g
a- ClCHzCO2H C~ BrcHaCozH

v ICcH2CO2H A FcHaCozH

2_ Crossed CannizZaro yvealton Can be rcPrasenl-gn] b,‘_‘j fnis @quation
a— 2PhCHO + KOH —> PhCO2K + PhCH20H
b— PhCHO + CHzCRA PhCH=CHCHO + H20
C_ PhCHO+ Hcol —» 1Co0® + PhCH20H
4_ Both m-bromo anisol andl O-bromo anisol on treatment with NHE /NH3
T yireld the same product m-amino anisol because 3
- 4hey Form the same Carbocation.
b- they form the same bewZyne
C- Aney form the Same srevic hindrance.
S5— Which one of 1he Followings would not be a Suitable solvent For
Grignard reagent:
a~ CHaCH O CH, CH3
b- CH3CH0H c- THF
"L Which pour of reagents would be used to prepare the Po\lowinﬂ aming bj
reductive amination 2+ 9 M CH3CHy CH(CH3) CHa NHCH;3

A= methy) amine anal 2-methyl butanoiC acid
b= Methyl aming and 2-methyl butanal

¢ . Ammonia ond 3-mexnyl-2- penranons
A - akime.\‘ha\ amine and 2-butanone

7_ Whak is the product of the following sequence of reactionsq
(CH3),CHCOz 1 LiAlly _PBrs ~_KCN_ H20/H®

a~(Chz), CHCHa CHyNH,
b- (Cwa),C=CH COzH

c — (CHz), C HCH(Br)CO2H
A ~(CH3), CHCHa CO2 H




< - Which cOm?oumA below Hrsthe Fo\\owm.j ‘H-NMR data 9 5
sviplet B= 122 ppm (3H 5 Singlek §= 1148 ppm (B 5 quartet §= 4.0 ppea 2

- CH3CHe CO2CH3
b- CHz3(02CH2.CW2

C - CHz=C(ocu3)CH3
d~ CHzCOCH,0CH3

. Oﬂ. Answer the Po\\ouoinss:

1= Oxidation » reduction and Substitution reactions 'n anthracene
positions (q) anol C10) explain the reason?
R and C in 1his Rquationy

happened only ar

A \Wnite Chewical Structures of the products R

Z
~ CH2 CH=C—CHzCHy C=CHC2Hs S n/H0, A+B+C
C!.\-\g
te Chemical equation that describes Bischler—Napieralski synthesis

4-Wrnite the e.xpec'recﬂ sijno\\s anol their Chemical shifr(8) values
BC-NMR spectrum of Ce-mPoun.e( (Z) -

3- Wni

which are a?PemfeJ' n

Sl S~ CHa0-eny  compound (2)




Ph.D. Competative examination ( Analytical Chemistry) o
NOTE : (10marks) for each question - [ ]

Q1: Calculate the cell potential and AG for : (tick the correct answer):
Pt /Fe*2, Fe*? //Ce ™, Ce ] Pt E°." (.*=0.771Volt and E°Ce™ Ce™=1.61Volt

a)-90.96 b)-80.96 c)95.96 d) 85.96 e)80.96 f)90.96 g)-95.96
Q2: Four steps are involved in laser production; numerate them:

1 g2
3 . 4
Q3: The normal operating frequency in a microwave oven is ------------- MHz, which

correspond to the wave length of :
Q4:1) TG in Thermal analysis is the plot of; (tick the correct answer):
1-Variation of weight versus variation of concentration ().
2-Variation of weight versus variation of time ( ).
3-Variation of weight versus variation of temperature / distance ( ).
A-Variation of weight versus variation of temperature/time ( ).
5-Variation of gained or lost energy versus variation of temperature/time ()
2) - In Thermal analysis, DTA, recorded ..... ( Choose the correct answer )
a- Any change in weight between sample and reference '
b- Any difference in temperature between sample and reference
c- Any same in temperature between sample and reference
d- Any loss or added in energy until sample and reference are different in temperature
Any same loss or added in energy until sample and reference are different in

e
temperature
Q5:Interferometer in FTIR spectrophotometer is consist of : ..eeiinninsssnsnenenns

B\QG- Equation of , N, isequal ( N=4 tz> \w’) when depend on: (tick the correct answer):
* 4.4% from peak height  * 50 % from peak height ~ * 13.5% from peak height
* 60.6 % from peak height ~ * 10 % from peak height * 80 % from peak height
Q7- A- The conductivity for 0.01M KCL solution if the resistance for KCL solution is
2171 ohm and for distilled water is 426 K ohm is ........(tick the correct answer):
a- 3.58x10*  b- 1.58x10™ c-4.58x10” d-5.58x10” e-1.58x10° f-2.58x10°
B- Draw Potentiometric titration curve for determination of Silver ion .

Q8: Auger Emission spectroscopy occurs ..........
While continuous ( bremsstrahlung ) x-ray occurs.....
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QO :A)Karl Fischer titration used for determination of .......... (tick the correct answer):
-a- carboxylicacid  b- Ketones c- Hydroxyl compounds d- Aldehydes
e- Amino acid f- Diazonium salts g- Epoxide compounds h-H,0
m-NaOH n-HCL
B) Mie scattering is occurring when ................
Q10: In Jablonski diagram , the internal CONVErsion OCCUTS ....ccccumuisnssusssusssssnaanees
While the vibration relaxation occurs ..............
and external conversion occurs ...........
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Put X or £ For the following sentences and correct the wrong ones

1- PV/RT)is called compression number which eq

and z 1 forrule gas.( )

ual to values < 1 for ideal gas

----------------------------------------------------------------------------

-----------------------------------------------------------------------------------------------------------------------------------

---------------------------------------------------------------------------------------------------------

-------------------------------------------------------------------------------------------------------------

------------------------------------------------------------------------------------------------------------

------------------------------------------------------------------------------------------------------------

7- Relation between rate constant & reciprocal temperature called Nemest eq .( )

Whichwrittenas...................covveenvneooi.

-----------------------------------------------------------------------------------------------------------------------------------

------------------------------------------------------------------------------------------------------

-------------------------------------------------
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Choose the correct answer- (20 degree)

- Polysaccharides are:

a) Polymers.
b) Acids.

¢) Proteins.
d) Oils.

2-  Which of the following statements is not true about receptors?

a) Most receptors are proteins situated in the cel] membrane.
—  b) Receptors contain a hollow or cleft on their surface which is known as a binding
site.
¢) Receptors bind chemical messengers such as neurotransmitters oy hormones.
d) Receptors catalyze reactions on chemical messengers.

3- Which of the following statements about the oxidative decarboxylation of pyruvate

1s correct?

a) The oxidative decarboxylation of pyruvate formed in aerobic glycolysis occurs in
the cytosol.

b) The oxidative decarboxylation of pyruvate is catalyzed by the enzyme pyruvate
decarboxylase.

¢) The oxidative decarboxylation of pyruvate is reversible since there is a large
decrease of free energy in the reaction.

d) The oxidative decarboxylation of pyruvate forms acetyl-CoA which is fed into the
citric acid cycle. '

4-  Identify the strongest form of intermolecular bonding that could be formed
involving the residue of the amino acid serine.
a) ionic bond
b) hydrogen bond
¢) van der Waals interactions
d) none of the above
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5- Atthe end of glycolysis, each molecule of glucose has yielded 2 molecules of
,2 molecules of , and a net of 2 molecules of
a) FAD; NAD+; ADP.
b) CO2; NAD+; ADP.
c) Lactic acid; ethanol; CO2.
d) Pyruvate; NADH; ATP.

6- Deamination is of amino group.
a) Removal.
b) Addition.
¢) Supplementation.
d) None of these.

7- A polysaccharide which is often called animal starch is
a) Starch.
b) Inulin.
¢) Glycogen.
d) Dextrin.

8- Which of the following statements best describes an allosteric binding site?
a) Itis a binding site containing amino acids with aliphatic side chains.
b) Itis a binding site that can accept a wide variety of differently shaped
molecules.
c) Itis a binding site, which is separate from the active site, and affects the activity
of an enzyme when it is occupied by a ligand.
d) Itis a description of an active site which has undergone an induced fit.

9- Absorbance at 280nm exhibited by protein is due to
a) Aliphatic amino acids
b) All amino acids
¢) Non-polar amino acids
d) Aromatic amino acids

10- What role does small nuclear RNA play in the synthesis of proteins?
- a) It catalyses the process. ' ,
b) It modifies messenger RNA molecules prior to protein synthesis.
c) It provides the genetic blueprint for the protein.
d) It translates the genetic code to a specific amino acid.
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Competition Examination for Ph.D Candidates in Inorganic Chemistry

Q1. In the molecules H,0, NH; and CH,. ( J

(a) The bond angles are same.
(b) The bond distances are same.
(c) The hybridizations are same.
(d) The shapes are same.

Ans.

Q2. The pair of compounds having metals in their h:ghest
oxidation state is

a- MnO,, FeCl, b- [NiCL]*, [CoCL,] - [Fe(CN)s]*, [Co(CN),]
d- [Mn04]- " Cr02Clg,

Ans.

-~

Q3. The value of the ‘spin only’ magnetic moment for one of the
following configurations is 2.84 BM. The correct one is :

a- d* (in strong ligand field) b- d* (in weak ligand field)
c- d® (in strong ligand field) d- d’(in weak as well as in strong fields)

Ans.
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Q4. Which has maximum paramagnetic character 2

a-[Fe(CN)l*  b-[Cu(HO)I" ¢ [Cu(NH).T”* - [Mn(HO)el”

Ans.

Q5. A solution of potassium ferrocyanate would contain ions :
a- 2 b- 3 c- 4 d- 5

Ans.

Q6. The crystal field Splitting energy for octahedral (A, ) and
tetrahedral (A;) complexes is related to :

a- (A)= (1/2) (Bon) b- (A)=(4/9) (Bon) C- (Bon)= 244
d- (Bon) = (4/9) A

Ans.

Q7. Which one of the following statement is incorrect?

(a) Greater the formation of (K,) of a complex ion, greater
is its stability.

(b) Greater the positive charge on the central metal ion,
greater is the stability of the complex.

'. (c) Greater is the basic character of the ligand, lesser is
‘the stability of the complex.

(d) Chelate complexes have high stability constants. . i

Ans. S
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Q8. The probability area that best represents the shape of an atomic 3p

orbital is...

(a) (b) (c) (d)

Ans.
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