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M.A./1VI.Sc. Part - II Annual Exam - 2Q19. :..\oJll{.o; j...:.j:.:.j1.:.j..:
Subject: Chemistry Paper: tI-A [physical Chemistry (Additional)l fime: 3 Hrs. Marks: 100

_ NOTE: ea1ryt any FOUR questions. All questions carry eqial marks.
1' a) write down characteristics of step gowth folymerization. eko discuss tineti ]s of step growth (13)

polymerization in the absence of acid catalyst.

b) ,Drcscribe sedimentation method for determirution of Average Molarmass.
2' a) what is Laser? write down itsprinciple and discuss production of laser by pumping,

spontaneou5 and stimulated emission.

b) Discussbasicfgws'ofphotochemistry; ,. jr,u 
.

a) Discuss non radiative relaxaticin processes with the help of Jablonski diagram-: ,. 
- ' 

'

b) :, Derive exljression.for fluoressence life time in the absence of quepcher, . , . F:. .: . ,

a)DiscusstheinseritationandappIicationsofvisible.e""o*.;;..
o] 

lno:: 
mllbcutar spechoscopv, write a derailed no,, 

"* *n,;;"r, of specroscopy.a) Explain thermodynamics for real solutions.
'l

a) Derive energy expression'for harmonic oscillator? How can harrnonic character effect energy
levels of aharmonic sscillator?

3.

5.
i
i
I

I

:

i6,
i

' b) ' What is Rauian spectroscopy? Discuss ptre Raman spectra of linear molecules.

(i) Kinetics of qopolymerization

(iii) Stark effecr : :
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Time: 3 Hrs. Marks: 100Subject Chemistry Paper: I-B Inorganic Chemistry (Special) 'I'ime: 5 tlrs. marKs: ruu
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NOTE: Attempt any FOUR qaestions. All questions catry equal marks.

against d otbital

H- or Cl-

ffis dzc-pzrbonding? Exempli1/ it.

* D;fine the terrn S-inert pair effect.

Q. No.3
m;i is the basic ,principle of Flame

some of its important applications'

participation bY non metals

tlreir chemistrY in detail'

n from atmosPheric oxYgen? '' ;
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.b) :What ip Bor44ge? Describe ils,preparation and alss coppare its, ,

properties and structure with Berizene.

a) What is reluctance behavior? Explain it with reference to non metals
b) What are'the types of s:tability? Explain any one of them'with
mathemati cal interpretation?

i. Diagonal relationship
:

mIl.Tr
t'r-lFTrrl
t--.-l
f--tl.lrTliI
ltzl
[rc-l
m
l:zs I

ii. Principle and instrumentation,of ICPi



UNIYERSITY OF TIIE PUI{JAB
M.A.&I,Sc. Part: IL-- Annual Exam - 29.1p

Subject: Chemistry Paper: ILB [Inorganic chemistry (Additional)J

.o..oooa aaootlottr taf
rl

: RoIINo......o......oo.. :
taa otootoooaoatot oaoa

Time: 3 Hrs. Marks: 100

NorE: Attempt ony FOIIR questions. All questions carry equal marks,

Q' No'l a)' What are the applications of Trans effect? How it can be explained
by different theories?

b) How bari'orr"i,d"te.t.uncl measure radioactivity ;f a sample?

units to rneasure radioactivity?

Q. No.2 a) Discuss the chemistry of n-allyl organometallic compounds

Q. I.{o,3 a)

b)

'are the
i.

i

suitabl'b

.i

12
examples.

b) What is half-life of raclioactive decaying material? How it is mathematically
related to decay constant ad initial concentration of substance? . ,. .

Describe mechanism of cis-platin as anticancer drug?

How substitution reactions occurtecl in octahedral complexes?

13

Q' No'4 (a) Explair, 'the

compounds?

specific properties of metalloporphyrin
t r. '

ring eentaining

10

I5

10

P.T.O.



(b) Explain complexation reactions in water, Liq.SO2 ancl Liq. BrF3

(c) what are the toxic effects of non metal oxides on health and

environment?

Q' No,S a) Explain the outer and inner sphere electron hansfer reaction mechanism l0
b) Explain the characterization of organometallic compounds with the help g

of IR, NMR, mass spectrometry.
6c) Discuss the magnetic properties in rnixed rnetal oxides?

06

09

13

L2Q. 1\o.6

Q. Nlo.7

a) what are Metallocenes? Describe the chemistry of chrbmocene.

b) How nitlogen fixation occumed in bacteria and in vitro?

Write note on anyTWO of the followings:

(a) High temperature sLlperconductors

(b) Non heme iron sulphu{ proteins

(c) Electrode potential and its measlu'ement

Zx
12.5

a/ 
=ZS
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Subject: Chemistry Paper: I-C Organic Chemistry (Special)

NOTE: Attempt any FIW questions, All questions carry equal marles.

Q.[,rA)'.,,r :At'whieh.positi'on$oes,the substitutioh occrir foFthe following'ieactio4.?pxpla{'
youranswerairdginetiv6exirnpIesforeaehcase..:,.: :r,r I . U Electrophilic substitution reaction grf pyrrole. ; ,

;.: :. ll) . Nucleophllicsubstitution reaction of pyridine. , . ,

B) How can you bring about following conversions? Write complete mechanism for

t)

Me

Q.2. A) outline all steps with mechanisms involved in the synthesis of following
u2l

B) r all steps involved. [8]

NaNH,

--.>

NH3

;N()2
NrOH

--+ 

?II)

By using energy level correlation diagram how can you explain that thermal '

electrocyclic reactions involving 4n.electrons proceed in a conrotatory fashion- .

while photochernical electrocyclic reactions involving 4n electrons proceed in a

' By using frontier molecular orbital approach (FMO), explain the therrnal unO 
-

photochemical [1,3]:alkyl shift. , ..

Draw the all possible products of following cycloaddition reactions and
major product?

t6l
indicate

14)

P.T.O.

cooH



OCHs

)l.
\

Q.4. , A)

B)
c)

Q.5. A)

B)

pnxoMe
I

OMe

(tI) s:

Howwillyousynthesizethefollowingcompounds.fromcyclohexanone?Write.,.
complete *""hunism"'[i #h-t*pi;;'G: o 

t]51
-oAii

:B)

Q. 7. A)

B)

c)

Q.8 A)
B)
c)

Q.9 A)
B)

e*prui)#y qyl groups hav.. ffi"ut"r migratory aptitude than alkyl groups and

amanr? : 
CS1u'>Y ' ,-Meerurein rearranggment?hydrogen in Wagner

--r- ^-^*n+i^ alpnfrnnhilic :'
Arrangethe{ollowirrginorderofreactivitytowardsaromaticelectrophili.I,
substitution? Explain your answer' 

-.a) Benzene 'bt lY1iairy c) PYrrole

ii Furan e) ThioPhine

WhatisDakinreaction?DrawcompletemechanismTl"]lluintheeffectofpH
and relaflve position ofhydroxyl and carbonyl groups on ring' U0]'

Draw the complete rnechanism of Baey"i-Viffi;".ieaction. t5l

Explain the structure of singtet carbene and triplet carbene'

What aredifferent methods to generate nitrene?

Describe the Hantzsch synthesis of Pyridirle'

whatisArndt-EistertSynthesis?Dlawcompletemech6nismofallsteps.[10]
which of the following reactions witt pro"eid thermalty and which will undergo

photochemi"urryz,g*iiinlorr-unr*"r uv rri"g r."ntier molecular orbital 
tl6'

ll .ll 'r'tr

t5l
tsl
tl0l

(
r)L

H3coA

what is phase:transfer catalysis? How the crown ethers work as phase transfer

Explain Merrifield SoiiO-pt u* Peptide Synthesis' Describe all steps involved' .[10]

what are protectrng groups? Describe the addition and removal of three different

I;;;;J;;troryrtt.ii" analysis and synthesis for each of the following -u1?T

molecules.

approach-

,i '(*ll 
-->O
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N questions carry equal matks'

e. No. 1. a) Give mechanism of the foltowing transformation, identify the reachon intermediate specie and also the "'l;;rt 
tn'

reaction.

enffcr ffi pr,&cooMe
o

b) Explain the difference between specific and general base catalysis with

?l'l

c) Give names and structures of any four reactive intermediates.

dl What products do you e4.pect fr:om following reaction?

e) Describe Kinetic Deuterium lsotope Effect' briefly' with examples'

Q. No. 2. a) what are soft and hard nucleophiles, explain the role of nucleophile in sx1 and sx2 reactions'

b)ExplainwithreasonsbygivingmechanismswhetherthesereactionswillbeSxlolSx2.

oAro
,Llo,$;:

o7c-o

,r$"
V

.[h,*"
ao{

=MV
(s

:MV
(! H

e. No. 3. a) Briefly explain the different factors influencing the chemical shift values'in 
1H-and

organic comPounds'

(b) Define Chemical Shift and how it is measured. why TMS is used as reference in NMn

at least one examPle each',,
!'

Fragmentation
L- 2

o
N3

n-PjOLt _
@

H

o*.$
@

H

''O:rA
OH

Q. No. 4. a) Draw the product of the following reaction and comment on the position of double bond in each product' [04]

P.T.O.

r-o
,J-o-^--

(l)

n-Prgc - r^*k"S> 
\N:'oPr

[os] 
i

[02]

[04]

[0s]

l08l

[3x4 = Lzl

t'c-NMR spectrur.n of
(1s).

spectroscopy? (5).



o

,, hNMe2 1. Me t .2 
b)\l zT"oTi

b) what kind of substrates prefer E1 elimination and why.

c) compare the following with special reference to elimination reactions;

i) stereospecific and stereoselective reactions ii) Thermodynarnic versus kinetic contiolproduct

Q. No. 5. a) How
Whar would be

[20]

-Cl

o

tr
many signals would you expect to find in the pMR and cMR spectrumthe chemical shift values, multiplicity and relative area of each signal?

Base 2
H

[04]

[3x4 = LZI

iii) Hofmann versus Saytzeff

of each of the following compounds?

Q' No' 5'a) Explain rvhy the chemical shift of thc ol-l proton of a carboxylic acid is at a higher ti.cquenc.v than the chcrnicar shinof an OFI proton of an alcohol. : t3lb) Indicate the number of signals and the multiplicity o[each signal in the NMR spectrum ol.each of the lbllora,ingcompounds:

I9Ia I(CFI7)3Br b Ct(CHz):Ct c I(CH)rCI-tBr7

I-lou' can l,z-, r,3-, and r,4-dinitr-obenzene be distinguishecr by

a- 'l'I-NMR spectroscopy? b. ''C-NMR spcctr.oscopy-,/

Q' No' 7' a)' How many signals would you expect to find in the pMR spectrum of each of the following compounds?
the chemicar shift varues, murtipricity and relative area of each signar,T

c)

t8I

What would be

[20]

lo

viil ',,,).-r.--(" ixf,\ O/\\)x

Q' No' 8' a) How a molecular iolr u-ndergo fragmentation by simple cleavage, o-cleavage, p- cleavage, elimination, and RDAreactions. Give suitable examples in each ca,se.
[101b) what are the various paris of a typical mass spectrometer, write a brief note on quadrupole mass anaryser in massspectrometers for routine analysis of organic molecules no* ,'duyr.

e. No. 9 write a short note on the foilowing. 
I10l

I6+t+71i. Cholesterol ii, Alkaloids iii. Terpenes
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Time: 3 Hrs. Marls: 100

(10)
(10)
(s)

(e)

Subject: Chernistry Paper: IV (Environmental Chemistry)

NOTE: Attempt any FOIIR questions, All questions catry equal marks.

Q.l (a) What is Air Quality Index and discuis
rnechanism for different cities?
(b)'Discuss the ACTIVATED SLUDGE PROCESS for sewage treatment.
(c) Discuss the mechanism and effects of CFCs on the ozone layer?

Q.2 (alHow does'reverse osmosis differ from a simple sieve separation or
ultrafiltration process? (8)
(b) Give one major advantages and major disadvantages of using chlorirte dioxide
for water disinfection (9)
(c) What are the main environmental problems caused by Hg? (S)

Q.3 (a) Compare and contrast the CO,D and BOD methods. What are their advantages

, and disadvantages? (8)

. (b) What is the rrtost abundant hydrocarbon in the atmosphere? What is its
significance in relation to pollutant forn'ration in the atmosphere? (8)
(c) Write a note on Eutrophication? Explain why it is dangerous of aquatic
animals? (e)

Q.4 (a) Although rrrater is ene of the rnost abundant resources, concerns are being
expressedaboutitsavailabitityinthefuture.Discuss?
(b) How MINING activities contribute soil pollution? (8),
(c) List the anthropogenic and natural sources of NOx. And discuss the effects of
NOx pollution?

P.T.O.



Q.5(a)HowtheconceptofcREpNCHEMISTRYtielpstoprotectotrr

(b) Which control strategies wopld you sugggst to reduce the fiequen"y u'g^.

i (o) W.iL down the discharge tiniits for industrial and household wastewater?(5^)^

e.6 i"i e.pr"i, how or is formid in the atmosphere. What are the consequenct:-91o,
--- pif",ionf How can 03 pollution be controiled? (10)

tUl Write a note on Renewable energy sources and their environmental 
_'consequences? , (gl,

(c) What is the distinction between the symbols * and ' in discussing chemically

aotive species in the atmosphere? (7)

e.7 id nifferentiate between tire following pairs of concepts: (8)' 
L Pripary pollutant and secondary pollutant

2. Ambient monitoring and source testing'

(b) How are the chelating agents that are produceO from soil microorganisms
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Time: 3 IIrs. Marks: 100

NOrOt Attempt any FIVE questions. Alt questions carry equal marks.

l. Explain the oxidative phosphorylafion. Descrjbe electron transport chain and formation of

Z. a) Discuss the trans,methyJation of methionine and explain how it is'involved'in the,

biosynthesis of Cysteine and Cystine

b) Write in detailed Urea Cycle Decarboxytation

3. (a) Describe in detail the hexose monophosphate shunt

(b) Write down the reactions of Uronic acid pathway

4. a)Explain the.biosynthetie steps along with their enzynles involved in the formation of

Inosine monophosphate (IMP) and how it converted into AMP and GMP. I ' (12+8)

5. Explain the chemistry, synthesis and biological function of hormone which related with

diabetes mellitus and produced in pancreas' (20]

UZ)

(8)

( l0)

(t0)

P.T.O.



6. (a) Explain briefly metabolism or"rr"rtiut rutty uJos anJ rn.i, metabolic oirora";, (10+5)
(b) Describe briefly digestion and absorption of l,ipicls (5)

7. 'a)Write in detailed about the two hormones which produce by thyroid gland (10)
b) Disorders linkecl to serum urate levels . (10)

8. a) Briefly describe the synthesis RNA and its splicing (LZ)
b) Discuss briefly Gluconeogenesis (g)'

9. Write note of followings two

a) Hormonal contror mecha,isms 
(10+10)

b) Glycolysis

";U;""ryI";s1ro||11ivephosphoryIation
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Subject: Chemistry Paper: I-D: BioChemistry (Special)

NOTE: Attempt any FIW questions. All questions carry equal marks.

' l. Expl4ir ir,t ,*ia"ti* ptorprro"yr"ri*-p"rc.iu..i"",."" i;;;;;";r ,r,uin .rJror*ution of -
ArP , (20)

2. a)Discuss'thetrans-methyJationofmethionineandexplainhowit.is'involved.in.the,r, r. ',

biosynthesis of Cysteine and Cystine

b) Write in detailed Ure a C.ycle Decarboxylation

3. (a) Describe in detail the hexose monophosphate shunt

(b) Write down the reactions of Uronic acid pathway

a) Explain the.biosynthetic steps along with their enzymes involved in the fsrmation of
Inosinemonophosphate(IMP)andhowitconvertedintoAMPandGMP.

Explain the chemistry, synthesis and biological function of hormone which related with

liuu.l:l *eltitus ?"d plgdur:g i1 Rancreas

P.T.O.
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Time: 3 Hns. Marks: 100

( 10)

(10)

4.

5.



i t l ediri" briefly.rt"uoiiri oror."tiuifutry uil; il their metaboric aisoraers (tGFs)

(b) Pescribe briefly digestion and absorptien of tipids

7. ,a) Write in detailed about the two hormones r.vhich produce by thyroid gland

blDisorders linked to serum urate levels ' (10)

8. a) Briefly describe the synthesis RNA and its splicing (12)

. b) Discuss briefly Gluconeo$enesis (S)

'x.'ffi:fi::x1"fl,L,** (10+10)

(s)

( 10)
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Subject Chemistry Paper: tr-D [Biochemistry (Additional)] Time: 3 Hrs. Marks: 100

NOTE: Attempt any FIW questions. All questions carry equal marks.

Q. L a. Explain the structure and de-toxification mechanism of liver. (1 0)

b, Why water r4etabolism and acid base balance are important in biological system? (10)

Q.,2. Define vitamins,and-difforentiate between water and fat soluble vitamins? Discuss the

Q.3,a.Describethegenerdlcompositionofblood,urineandCSF....

b. Write down the steps of haemoglobin synthesis in detail (8)

Q. 4. What are the minerals? Discuss different types of minerals, and elaborate the occurrence,

metabolism and;daily requirements of any two macro minerals. i: (20)'

Q. 5,a. What is fermentation biotechnology? Write down the bacterial applications in food industry

(l 0)

b. Elaborate the steps involved in Lactic acid production.

P.T.O.



Q. 6. What are the general methods for extraction of proteins? What are the principles of Gas
chromatography and HPLC (20)

Q.7. What are immunoglobulins? How complement system is involved in immunity and
describe some abnormalities of immune system. 

iz,o>

Q. 8. What is gene expression? How operon model is involvecl in regulation oigene expression
inprokaryotesandeukaryotes. , 

' I :'- :" ' 
e0)

Qe wri"o"n': "1:;:,"'::;;-", (20)

2. Antiviral drugs

3. Bacteriophage

4. ELISA
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Time: 3 Hrs. Marks: 100
Subject: Chemistry

Q. 1

Q.2
:

(b)

Q.3 (a)

(b)

Q..l (a)

(b)

NOTTE: Attempt ooy fOan questions. Atl questions catry equal marks'

(a) I{ow suga.r is manufactured fronr sugar cane? Explain the industrial (18)
process with the he\r of suitable flow sl'reet diagrams.

(b)

(a)

I-Iow sucrose call be recovered from Molasses?

Explain the :Drincipal of electroptating. What are the different
processes involved in electroplating. ',.

(7)

(13)

(12)

(13)

(14

(ts)

(10)

Iixplain the manufacturing of cast irqn and steel"

Explain the working principle of HPLC

Iixplain the c,lassifl,cation o{' techniqLres ,'uvith rcspect to

Describe the process of clestructive distillation of coal,

I)escribe the distillation of coal tar.

autonration.

P.T.O.



Q-5 (a) Explain the manufacturing of various dye intermediates. (13)

(b) Describe the coloring process for wool and cotton fabric. (Lz)

O. U (a) Describe in detail the mansufactur-ing of nylons. (lJ)

Q.7 Write a short note on any THREE of the following (8,8,9)
(i) Nickel Plating

(iii) Natural Gas
(iv) Fleat treatment of steel
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Time: 3IIrs. Marks: 100

M.A./1VI.Sc. Part -II AnnualExam -20L9
Subiect: Chemistry Paper: I-E: Analytical Chemistry (Special)

NOTE: Attempt any FOaR questions. All questions carry equal marks.

Ql. a) Discuss the detail the working principle of FID along with comparison of
Sensitivities of the detectors used in bC' . ' ' '- 10

b) Discuss selectionrules for selbcting niobitephqle {ofllC.' - . ^-^ 
' 

OS

, .j Discuss different types of columns'uied ih Gciend GLC, what factors affeots

the column efficiencY. ' l0

Q2. a) Discuis the details of each component used in HPLC Instrumeni. 15

.i Wt i"t equipment you will suggest for the quality control monitoring

Q3. a) Discuss the working principle olmembrq-9 electrodes'-. 10- 
Uj exptAn the working principle of the Metallic Indicator Electrodes along

with examples. 15

Q4. a) in the presence ofstandard hydrogen electrode, why we need reference

electrode. 05

b) Write a note on the working principle of glass membrane electrode for the
' measurement pH of an unknown solutibn' 15

P.T.O.



Q5. a) Discuss various factors which affect Diffusion Current and half wave
10potential.

b) Write a note on pulse polarographic techniques, why they are more sensitive than

Conventionaltechniques. 15,

Q6.,a).p1r"uss the steps involved in anodic stripping voltametry and its Instrumentation. 13

b) Wtrte a note on amperometric titrations,

Q7, Write a note on
i) DrA ii) DSC iii) TcA
iiil Apptcation of Conductometry other than Titrations

.:-.._

L2

25
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Subject: Chernistry Paper: II-E [Analytical Chemistry (Additional)l
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Time: 3 Hrs. Marks: 100

NOTE: Attempt any FOTIR questions. All questions carry equal marhs.

a,i e) write o"*^ ,n" ,"r.rrr""i;;,, ,;;,r,r",r, ir"liion in detail of FTIR'

b) What is meatrt by selection rule? Explain with examples' ' ;'

c) Applications of lnfpared spectroscopy

Q 2 a) Define the term lpectroscopy. Describe the

t.,l: in UV.vi'sib!e spectroscopy

b) Explain the atomic and molecular energy levels

c).Draw the optical diagram of single and double beam spectrophotometer
;; 

)mic fluorescence.Q.3 a) Discuss the different types of atc

b) Hor41 plasma is generated in ICP? Exnlain .'nultielement detection in iCP'

c) Elaborate the energy level diagram of fluorescence

rad iation sou rces

. t-

and monoch romators
l.

)i

1_0

10

5'

10

10

5

B

i0

7

P.T.O.



Q.+ a)what is the basic principle of laser operation

b) How NMR technique is useful to identify the structural unit

c) Explain the chemical shift and spin-spin coupling in NMR

Q.5 a) write down the detailed featLrres of MALDI?

b) Briefly explain the mass analyzers in mass spectrometry

Q.6 a) What is the basic principle of NMR spectroscopy. Explain

b) What is Mclafferty arrangements in Mass spectrornetry.

i. Shielding effects in NMR

ii. Ruby'Laser

iii. Chemical lonization Source

Q.Z write notes:

5

10

10

15

10

the relaxation effects 1.5

Give examples 10

o
J

o
.J

,t

7
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NOTE: Afiemptooy r@ruestions catry equalmarks'

ai
b. Discuss the various. theories of the origin and the retated processes of

formation of petroleum under'ground' l

13

l2
' '13:-

,12
..'i .

Q. 01

Q. 02

'.1

a.

b,

What is chromeitanning?,Briefly discuss all the steps lnvolveo

of chrome tanning. I

Exolain the post-tanning operations used in I

ln me progess

,Q, 03 a. ceEs:of conversion of vegetable oil in to vegetable

Ghee. Support your aniwer with schematic diagrams and chemical reactions

involved.
How oxidation and nitration of benzene and xylene can be carried out. Alsob.

12

l3

n
13

Q. 04

a'05

a HO* putp is prepared from bagass atrd bamboo?

h. Give brief description of raw materials and waste chemicals in indus

of labeled flow sheet

manufacture calcium

a.

b.

facturing Process with the helP

diagram elaborating all the production steps involved.

Name the calcium fertilizers and how do you

cyanarnide? '' _ .- . -

Q.06 er classification

What is.addition polyrnerization? Explain its various

with suitable examples

types, giving chemical

12

13

Q. 07 Write short note on the following.
a. ThermosettingResins
b. Surfactants
c. Lubricants and paints

d. Application of fertilizers
e. Ranciditv

05
05
05
0s
05


