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8.      (a)Derive    the    relation    AS=C?ln#+:(V/-Vi)

starting  from  du  =  dq  +. dw.

(b)  How  are  extremely  low  temperatures  achieved?

Why is  it not possible to. attain absolute zero  in a

fini.te  number  of steps?

(c)  A solution of 60 mole°/o ethanol in water has to be

prepared.  The  partial  molar  volumes  of  ethanol
and   water   in   this   solution   are   57 cm3   mo|-1   &

16 cm3 mol-I respectively.  The .molar vol.umes  for

pure  water  and  ethanol  are   18.0  and`  58 cm3mo|-1

respectively. Calculate tlie volumes of ethanol and

water  that  should. be  mixed  to  get  3 m3  of  this

solution.                                                                                 .(5,5,5)

(2000)

[This  question  paper  contains  8  printed  pages.]

Your  Roll, `INo ........... „„

Sr.  No.  of  Question  Paper  :    4151

Unique  paper  code                :    2172011203

H

Name  of  the  Paper               :    CHEMICAL
.`

THERMODYNAMICS  AND
f'

ITS  APPI;ICATIONS
'`.

Name  of  the  Course             :'   B.Sc.   (H)   Chem`istry

Semester                                    :    ||

Duration :  3  Hours  I

Instructions.  for  Candidates

Maximum Marks  :  90

1'
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I.      Attempt  any  five:

(a)' Why  is  the  Helinholtz  free  energy  called  a§  work
function?
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(b)  Freezing,occurs spontaneously below the  freezing

point  although  it  leads  to. a  more  ordered  state.
Explain.

(c)  Two  liquids A and 8  are mixed in the ratio  1:2  in

one  solution  and' in  the  ratio  1:  3  in  the  second

solution.  Will  the  partial  molar  volume  of A  be

same  or  different  in  the  two  .solutions?  Explain

qualitatively.

(d)  Efficiency`of Carnot engine cannot be one or more
than onei  Why? Explain t.he implication of this in

terms  of second  law  of thermodynamics.

(e)  Endothermic   reactions   -are'   entropy    dri'ven

processes.  Explain.

(I)  Is  Hess's  La;  valid  for  heat  exchanged  `q'  in  a

process? Is it valid for entropy change  `AS'?.Give
reason  for  your  answer.

(g)  Why  d6  gases   diffuse  spontaneous'ly  to  form  a
homogeneous mixture?                                     (5x3=15)

2,      (a)  Derive   thet   relation.  CpTCv={V-(#)+}(£)v

starting  from  the  relation  H  = .U  +  PV.

EmE
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(c.) Derive   t-he  relationship.  between  ArG°   and  ArA°

for  a   chemical   reaction..  At  298K  AG   for  the

I.eaction C6H6(I) +  ¥ 02(8)  i  6C02(g) + 3H20(I)

is  -9.26 kJmol-1.  Find  AA  foJr  the  same  reaction

at  298K.                                                                             (5,5,5)

7.      (a)  Derive  the  relation (#)I = lyH .

(b)  The   free   energy  change   of  a  reaction,   ArG   is

positive.  Is  there  any  way by which  this  reaction

can  be  made  to  proceed?  Explain  with  examples.

(c)  Calculate  AF°  at  373K  for  the  reaction

+N2(g)  +  02(8)  i  N02(g)  Given  that  AH°  at
298K  =  -33.18  kJ  mo|-1

Cp,mav02,  g)/J  K-1 mol-1  =  27.78 + 30.85 x  lo-3(TK)

Cp,mov2,  g)/J  K-1 mol-1  =  28.46 +2.26 x  10-3(Tnt)

Cp,in(02,.g)/J K-1  mol-1  =  26.85  +  8.49  X   10-3(TK)

(5,5,5)

P.T.O.
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Glucose  is  oxidized  to  C02  and  water 'according

to  the  equation:
I

)            C6IIi206  (S)  +  602(g)  +  6.C02(g)+  6H20  (I.)

In  this  process  AU  =  -2810  kJmor[  and  AS   =

182.4JK~t   at  259C.   How   much   of  this   energy

change  can  be  extracted  as  (a)  heat  (b)  work?

(b)  The enthalpy of neutralization of Hcl with NaoH

is  -57.3   kJmol-I;   enthalpy  of  neutralization  of

CH3COOH   viith  NaoH   is  -4§.86   kJmol-I   and

enthalpy of neutralizati`on  of NH40H with Hcl  is

-51.34  kJmol-I.

(i)  Hovy much heat will be evolved when 50mL

of  lN   Hcl   is   mixed   with   50mL   0.9N

NaoH?

(ii)  Calculate    enthalpy   of   ionization    of

CH3COOH  and  of  NH40H.

(iii)  What  is  the  enthalpy  Qf neutralization  of

NH40H  With  CH3COOH?

-
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3.

•(b)  Show  that  the  magnitude  of work  /involved  in  a

reversible  adiabatic  expansion  of an  ideal  ga`s  is

less   than   in   isother.mal   expansion   vihen   the

expansion is carried out between same  initial  and.

final volumes.

(c)  An   ideal,  gas   at   30   Pa   and  298K.  is   expanded
r,eversibly  and   qdiabatically   fro_in  a  v.olume`  of

1.43dm3   to   2.8.6dm3..   If  Cp,m`  =   29.1J,K-1   mol-1,

cal.culate  the  final  T  and  P  of the  gas .and  q,  w

and  Au  for  the  process.                                      (5,5,5)

(a) Using  an  indicator  diagraL  show  that morb  work

has tQibe dQneib}. the surroundings  in compressing
a gas in an irrevers`ible process than in a reversible

process.

(b) Prove  that the  criterion  of AG  <  0  for predicting
the  spontaneous nature of a process  is  completely

equivalent  with  that  of Astotai  >  0.

(c)  Define  enthalpy  of combuJstion.

Calculate  the  enthalpy  of  formation  of methane

from.the  given  data :

Enthalpy  of combustion  of ipethane = -890.36 kJ
mol-I,  enthalpies  of formation  of carbon  dioxide

and  water  =  -393.13.  kJ  mol-I   and  -285.5§   kJ

rhol-I  respectiv'ely.                                                       (5,5,5)

P.T.O.
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4.      (a)  For lan  isoth,ermal  reversible  expansion, of'a  van

d6r  Waals  gas  show 'tbat
i,r`

wl-_iriRTin
Vz - 7,b
V1, - tt.b

1..1

(b)I Describe the,Joule-Thorns.on experiment. Show that

the  expari§iofi  in  this  experiment is` an  isenthalpic

pro66`ss.  Define  Joule  Tb'omson  coefficient.

(c)  Using  the   given  data,   calculate   the  en'thalpy.  of

formation  of acetic  acid :

'    „  (i)  JEnthalpy`ofsublimati6h of graphite = 718.3g
.-    kJmol-,'l     ''

(ii)  Enthalpy of dissociation of hydrogen gas =
'435`.9.7  kJ  mo|-1

I

(iii)  Enthalpy  of dissociation  of oxygen  gas  =
49.5.04  kJ -quol-I

4,

(iv)I  ec.H  i  413.38   kJdmol-1,   8c.c  =  3.47.69   kJ

mol-1,   8c=o   ='728..o2   k.I   inol`-1,   8c.o   =

+  351.46 .kJ  ndlrl,.{€o.;  i  462.75`f k]  mo|-1.

'`±    ,   '                                                         'i                                     (5,5.,5)
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5.       (a)  Show  tbat  AGmfx  bas  minimum  Value  and  Asmjx
`    has  maximum value  for  a binary mixture  of ideal

gases  when  the  mixt.ure  is  equimolar.

•   (b)  Predict  if  ASsys  is  positive,   negative   or  zero   in

each  of the  following  givi,ngtreason

(i)  Caco3(S)  i  Cao(S)  +  Co2(g)

(ii)  N2(g)  +  02(8)  i  2NO(g)
\

(iii)  Reversible adiabatic expansion `of an ideal

gas

(iv).Reversible  isothermal  exp9n§ion  of  ideal

.gas

(v)  Stretching  of a  rut)ber  band

(c) Calculate  AS  for the  transformation  H20  (s,  0°C,
1bar) ir H20  (g,100°C,1bar) if Tm= 0°C. AfusH =

6.01kJmol-I,  Tb= 100°C,  Cp(`H20,   I)  =  75.24JK-1

mol-1  andAHvap=4Q.65kJmol-1.            .            (5,5,5)

6.      (a)  Show  that  for  an  isotherma.I  change  in  an  ideal

gas

Ac=ndTha2Z=„R":#.
P1

P.T.O.
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(d)  Differentiate between edgeoscopy and poroscopy.

(4,5,3,3)

4.      (a)  Explain  the  role  of  a  forensic  chemist  at  a  fire

scene.  What  evidences  can  be  collected  from  the

fire   scene?

(b)  Explain   scope   and   significance   of  explosive
analysis  in  forensic  science.

(c)  Give the chemical composition of various fractions
of petroleum  products.                                            (5,5,5)

(1000)
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1.      Attempt  (any  three)  questions :-

(a)  What is Forensic science? Give different branches
of  forensic   science.

(b)  Write  short  note  on  TLC  and  its  application.

(c)  What  is  arson  and  explain  different  motives  of
Arson?

(d)  Discuss   different   types   of  alcoholic   beverages.
Give  examples.                                                              (5,5,5)

2.      (a)  What   are   latent   fingerprints?   Describe   any   one

powder   method    for   developing   the   latent
fingerprints  from  curved  or  rough  surfaces.

(b)  Differentiate between detonation and deflagration.
Give  any  two  examples  of explosives.

(c)  Define  the  elements  of  fire  tetrahedron.

(d)  Fill in the following blanks :-

(i)   Iodine vapours interact with
content  of fingerprints.

in  petrol/  diesel.

can be used  as  an adulterant

(5,5,5)

4736 3

(iii)  The  full  form  of AFIS  is
(4,4,4,3)

3.      (a)  Define   drugs   of  abuse?   Discuss   the   harmful

effects  of  drugs  of  abuse.

(b)  Identify the fingerprint patterns  of the  following :

(any   5)

i)                              ii)

iv)                        v) vii)

(c)  Explain the role  of phenolphthalein as  a detective
dye.

P.T.O.
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(c) What happens when phenyl acetate is treated with

•.     AIC13  in presence  of aq.  Hcl? Name  the reaction

and give mechanistic  details. (5x3-15)

\

)

#,i             y\

+

I

[This -question paper  contains  8  printed pages.]

Your  Roll. No ...............

Sr.  No.  of  Question  Pap`er :    4113 H

Unique  paper  code                :    2172'011202

Name  of  the  Paper              :   Haloalkanes,  Arenes,

Haloarenes, Alcohols, Phenols,

Ethers and Epoxides

Name  of the  Course             :   B.Sc.   (Hons)   Chemistry

Semester                                         :    11

;i:    Duration :  2  Hours
r'`

I.nstructions  for  Candidates

Maximum Marks  :  60

1.      W`rite your Roll No. on the top ingnediately on receipt

o.f this  question paper.

2.      Attempt  all  par.ts  of a  question  together.

3.      Atte.mpt  any four  ques.tions  in  all.

4.      QuestiQn.no.1  is  compulsory.  ;

5.      Each  question  carries  15  marks.

P.T.O.



411.3

I.      .(a).Coquplete  the   following  reaction   as   indicated,

identify  and wr,ite  their  names-̀
,

(i)   AniJ!ne
NaN02 + HCI                     ChBr/HBr'

0-50C

(ii)H3cHCH3
H2S04

(b) Write  products  of  the  following.  reacti6ns   and,+#
L'

identify the mechanism invo.1v.ed-

CH30H

(c.) Write various steps in the reaction of given epoxide

in the given conditions :

4113

a)  Out. of C6H5CH2Cl and (C6H5)2CHcl wfiich is more  I

easily  hydrolyzed  by  aqu`eous  sodiu.in. hydroxide

under  SNl  and  SN2  conditions  an'd Why?

(c) What  are  the  limitations  6f re.action  of benzene

with  CH3C1?  Why these  limit.ations  are  not  there

in  reaction `o`f benzene  and  CH3Cocl?

(5x3-15)

(a) Explain why Hal.ogens in haloarQries are (i} weakly

deactivating (ii) ortho/Para directing.

(b)  Taking Nitrobenzen.e..as an example explain how a

Nitro  group  deactivates,the 'benzene. ring towards.

electrQphilic. substitutio_n reac-tion but at the same

..   time  it  activates  the  .ring  towards  Nucleophi|ic

substitution rea.ction

P . T . O,.



4113

(a)  Cumene   is   oxidized   in   air   and   the   resrilting

compound  undergoes  rearrangement  in  presence

of an acid catalyst. Why is this method an industrial

met`hod  of preparation?

(b)  Esterification of ethyl  alcohol witb .acetic  acid in

acidic medium.

(c) 'Reaction  of  ortho-broinotoluene  `viith  NaNH2  in

liq.  N113.-

i                    (d)  A  compound   `A'   reacts  with  CH3MgBr  to  giv\e

`   Ethanol  which  upon  oxidation  with  PCC   gets

converted to  `8'.  Identify A  and 8.  W_rite  all  the

steps involved in the  given reaction.

(5x3-15)

(a) rwhat  happens  when  2-Butanol  is  treated  With

Thionyl  chloride  in presence.  and  in  absence  of

Pyridine?

Ei

\
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\,

CH30Hth        t

(5x3-15)

2.      Justify  the  given  statements  (any  three.)

(a)  Ethyl  bromide  reacts  differently  with  KN02  and

ABN02.,.

(b) Aryl  hahides  have  very  low  reactivity  towards

Ntlcleophilic substitution re?ction a`s compared to

Alkyl halides  and Benzyl halides.

\ (g) Di-tertiary  .Butyl  eth.er  cannot  be  prepared  by

Williamson's ether synthesis..
\

(a)  Cle'avage of phenyl alkyl ether w~ith HI. gives phenol

and alkyl iodide.                                                  (5x3=15)

+

P.T.O.

/
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\

3.{    (a)  Giving reasons  arrange  the  following  compounds

as  mentioned  in  parentheses

(i)  t-butanol,   n-butanol   and   isopropanol

(towards  lucas  test)

(ii)  o-methyl  phenol,  p-methyl  phenol  and  .in-

metfiyl phenol (increasing order of acidity)

(b) Define   aromaticity.   Classify  the   following  .as

aromatic or antiaromatic giving suitable explanation -

•11,    ch

<frst                J                .fiht

t1,

•1V,    A

4113

(c)  Carry out the following conversions (Give complete
\

chemical equations)

(i)  Benzene to  in-Dinitrobenzene

(ii)  Methyl chloride to Ethanoic  acid

(5x3-15)

4.      Write.reaction 'inechanism for the giv.en reactions (any

thre`e)

P.T.O.
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Under  what  conditions  a  given  catalytic  reaction

may be classified into a general acid catalysis and

specific  hydrogen  ion  catalysis?

(b)     (i)  Differentiate   between  Homogeneous   and
heterogeneous   catalysis.

(ii)  The  use  of  a  catalyst  provides  an  alternate

path.  Comment.

(c)  Discuss   briefly   the   kinetics   of  Heterogeneous
catalysis  for  unimolecular  surface  reactions.

(3x5)

(1500)
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I.      (Attempt  any  Five  Parts)

(a)  First-order   reaction   never   goes   to   completion.
Explain.

(b)  It  is  rare  for  a  reaction  to  have  a  molecularity  of
more  than  three.

(c)  A  first  order  reaction,  A  +  products,  has  a  rate
of  reaction  of  0.00250  M  s-I  when  [A]  =  0.484

M.

(i)  What   is   the   rate   constant,   k,   for   this
reaction?

(ii)Does      t3„      depend      on      the      initial        {'.
concentration?

(d)  Polarities  of cathode  and  anode  in  a galvanic  cell
are   opposite   to   those   in   an   electrolytic   cell.

Explain.

(e)  Why  can  we  not  use  a  voltmeter  for  determining
the  e.in.f.  of  a  galvanic  cell?

(f)   Set up the galvanic cell for the following reactions:

Fe(s)  +   C12(g)      a a  Fec12(aq)

2Cr(s)  +3Hg2C12(s)        a   2CF+(aq)  +  6Cl-1(aq)  +  6Hg(I)

(i)   IVO+IVok±    IV202           (rapidequilibrium)

IV20z +  02 3  2IV02                                        (slow)

(ii)  IVO+02|:    IV03           (rapidequilibrium)

IVO +  IV03  3  2IV02                                        (slow)

Show  that  both  the  mechanisms  lead  to  the  same

rate   law.

4132

(c)  Write  short  note :

(i)   Chain  Reactions

(ii)   Steady  State Approximation (3x5)

8.       (a)  The mechanism of an acid-base-catalyzed reaction

is given below.  Derive the corresponding rate law

S+HA  E SH+  A-

SH+.  H20     i   P+   H30+

d(P)          k2ki [S] [HA]

dc          k_i[A -] + k2

P.T.O.
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A.  k=  product

Show  that  it  leads  to
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(in rapid equiribrirfu)

(slow)

d(prodttcc)           k2ki [A]2

IT=  k~i[A]+k2

Under what conditions will the order of the reaction

be  equal  to  one?                                                            (3x5)

7.       (a)  For  the  reaction

C2H5I  +  OH-  i  C2H50H  +  I-

The   rate   constant  was   found   to   have   a  value

of  5.03  x  10-2  mol-I   dm3   s-I   at  289   K  and   6,71

mol-I   dm3   s-I   at   333K.   What  is   the   activation

energy  of  reaction.  What  is  the  rate  constant  at

305K.

(b)  For  the  reaction :

2 N 0 +  0 2  +T 2 N O a

Two  mechanisms  have  been  proposed:

4132

(g)  What   is   the   difference  between   the   Turnover
Number    (kcat)    and   the   Michaelis    constant

(KM)?                                                                                           (5x3)

2.      (a)  Describe briefly the potentiometric method for the

determination  of emf of a  cell.

(b)  Determine  the  cell  reaction  and  EMF  for  the  cell
at  25OC

Mg(S)  I  Mg12(0.1  M)  I  12(S)  I  Pt(S)

Given   that :   E°[-,[2  =   0.535 V   and   E° Mg2+,Mg=  -

2.363  V

(c)  Describe the calomel half cell and derive its Nemst

equation.                                                                              (3 x5)

3.       (a)  Determine  the  cell  reaction  and  Ece],  for  the  given

cell  at  25°C.  Assume  activity  and  fugacity  equal

to   molar   concentration   and   pressure   (atm),

respectively

Ag  I  AgBr(s)  I  HBr  (0.02  mol  din-3)  I  H2(0.5  bar) I Pt

E°Br~ I  AgBr  I  Ag =  0.0713  V

P.T.0.
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(b)  The  emf  of the  cell

Ag  I  Agcl(s)   I   Kcl   (aq)   I   Hg2C12(S)   I   H8

is   0.0455V   at   298   K   and   the   temperature

coefficient   is   3.38   x    10-4   VK-I.   What   is   the

reaction  taking  place   in  the  cell   and  what  are

the  free  energy,  enthalpy  and  entropy  changes  at

298  K?

(c)  Describe the glass  electrode.  Explain, how the pH
of  a   solution   is   determined   using   the   glass

electrode.  Also  mention  its  limitations.            (3x5)

4.      (a)  Derive the expression for calculating liquid junction

potential for a cell in which electrode are reversible
with  respect  to  anion.  How  can  it  be  eliminated?

a)  Determine  the  standard  equilibrium  constant  for
the  following  reaction  at  298 K.

2Fe3+  +   Sn2+  e   2Fe2+  +Sn4+

Given,   E°Fe3+ Fe2+I  pt = 0.771  V   and   E°  sn4+, Sn2+ I  pt   =

0.150V

(c)  What  is  the  principle  of potentiometric  titration?
Briefly  discuss  the  potentiometric  titration  curve

for  acid-base  titration.                                               (3x5)

4132

5.      (a)What   is   the   difference   between   order   and

molecularity  of the  reaction?

(b)  Derive  the  integrated  rate  equation  for  the  zero-

order  reaction.   How   the   value   of  rate   constant

can  be  determined  using  the  graphical  method?

(c)  In the reduction of nitric oxide 50% of the reaction

was   completed   in   140   seconds  when  the  initial

pressure was 258  mmHg and in 224  seconds when

the initial pressure was 202 mmHg. Find the order

of  the  reaction.                                                              (3x5)
I

I         i          t      6.      (a)Describe.the   collision   theory   ofbimolecular

gaseous  reactions  Show  that  it  leads  to  the  rate

expression

r=p{aco2AB({g:}lraNA*NB*)exp(-FORT)

(b)  Discuss   the   effect  of  temperature   on  reaction

rates.  How.  is  tbe  activation  energy  of a  reaction

calculated?

(c)  Lindemann mechanism  for the  first order reaction
is  as  follows  :

P.T.O.
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(b)  Outline  the  reaction  sequence  involved  in  the
Hoffmann  exhaustive  methylation  procedure  of

hydrogenated pyridine.                                         (4,4,4)

(500)
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1.      (a)  An  organic  compound  A  (C3H7NO)  on  treatment

with   bromine   and   aqueous   NaoH   forms   a
compound 8 (C2H7N). a on treatment with NaN02
and  dil.   Hcl  gives  C  (C2H60)   along  with  the
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evolution of N2 gas. C forms iodoform with iodine
and  aqueous  Na2C03.  Identify  `A',  `8'  and  `C'.

Give the sequence of the reactions involved. Name
the reaction involved in the conversion of A to 8
with mechanism.

(b)  Sulphonation   of  Naphthalene   gives   different
products   at  low   and  high  temperatures.   Give
reactions  and  explain.

(c)  Explain the order of reactivity of furan, thiophene,
and  pyrrole  towards   electrophilic   substitution
reaction.  Draw  suitable  structures  to justify  your
answer.

(d)  Citral  forms  two  semicarbazones  with  different
melting points. Justify your answer with structures
and  their  names.                                                  (6,3,3,3)

2.      (a)  Describe  Haworth's  method  for  the  synthesis  of
Phenanthrene.

(b)  Electrophilic  substitution  reaction  in  Anthracene
occurs preferably at  C-9.  Explain by drawing the
relevant  resonating  structures.

(c)  C]-C2  bond  in Naphthalene  is  shorter than  C2-C3
bond. Explain.

+

\£,,           i             {
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(c)  Give synthesis of nicotine from nicotinonitrile.

(d)  Explain the  reaction which indicates  the position
of  linkage   between   pyridine   and  N-methyl

pyrrolidine in nicotine.                                       (3,3,3,3)

7.      (a)Explain   the   fact   that   pyridine   reacts   with

electrophiles as well as nucleophiles with the help

of resonating  structures.

(b)  Electrophilic substitution reaction in Indole occurs
at  C-3.  Explain  by  drawing  suitable  resonating

structures.

(c)  Pyrrole undergoes ring expansion with CHC13 and
NaoH.  Give  the  reaction  and  its  mechanism.

(d)  The reactions of furan cannot be done in the acidic
medium.  Give reason  and  the reaction  involved.

(3,3,3,3)

8.      (a)  Write  short  notes  on  the  followings  (any  two) :

(i)  Skraup synthesis of quinoline

(ii)  Hantzsch-pyridine synthesis

(iii)  Hinsberg method

P.T.O.



2997

*IV,  T»   +
H

xylene

_\

dil NaoH
(12xl=12)

6.      (a)  Define `Isoprene rule'. Mark out the isoprene units
in the following compounds with dotted lines.

(ii)

(b)  How the positions of two double bonds in citral is
established?  Give  the  relevant  reactions.

2997

(d) Write  the  sequence  of reactions  which  establish
that  naphthalene  consists  of  two  benzene  rings
fused  together.                                                        (3,3,3,3)

3.      (a)How   do   primary,    secondary,    and   tertiary
nitroalkanes  react  with  nitrous   acid?   Give  the
reactions involved.

(b) Arrange  the  following  compounds  in  order  of
decreasing  basic  strength.  Give  reason  to justify

your  answer :

Cyclohexylamine; Aniline; p-Toluidine

(c)  How  will  you  distinguish  between  nitriles  and
isonitriles?  Give relevant reactions.

(d) Write the mechanism of base catalysed hydrolysis
of alkyl nitriles.                                                      (3,3,3,3)

4.      (a)  Carry out the following conversions (any three) :

(i)  Naphthalene into  a-naphthol

(ii)  Thiophene into thiophene-2-carboxylic acid

(iii)  Aniline into p-bromoaniline

(iv)  Nitrobenzene into in-bromophenol

P.T.O.
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(b)  Coupling  reactions  of diazonium  salts  take  place
in  either mild  acidic  or mild  alkaline  conditions.
Explain using  suitable reactions.                   (3,3,3,3)

5.      Write  the  products  formed:  (any  12)

02/V205

450 OC

P20.i

(ii)      CH3COCH2CH2COCH3
I 60 OC

(i) O/C2H50H

(ii) reduction

K2Cr207/H+

KMn04

2997

•vl, ce

•vll, en
H

(v.ill) T»ouo

•ix,  ®

P.T.O.

n-C4I-I9Li

I 00 OC

SOS/Pyridine

120 OC

CH3CH2COOC2Hs

Naoc2Hs

H2/Raney Ni

I 80 OC

250 OC

znrm4cl
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1. Explain the following rea6tioh with i.uitable mechanism.
(a) Bischler-Napieralski ,Reaction
Ql)  Darzens reaction

IH

(5, 5, 5)

(c)  Demjanov rearrangement
2: (a) The most suitable reagents for performing the following transformation are?        (1x5, 2x5)

ii, cI:
l`ph

ll,$20H

OOEt

iv)     H3C~COOEt

COOEt

S!OH

i   H3C~6H20H

apcHO
a) Write the structure of following reagents

(i)  Tebbe's reagent
(ii) TPAP reagent

•   (iii).ABNo reagent

(iv) PMHS reagent
(v) DEAF reagent

3 `(a) what is syntheti.c-utility of DAIBAL-H and LAH in organic synthesis explain with suitable
example.                                                                                                                                                (10, 5)
a) Write the structure and synthetic application of following reagents

(i), Swem Reagent
(ii) Jones Reagent



4.  (a)  What  is  Wacker  oxidatiop.  Explain  role  of  catalyst  and  co-catalyst  used  in  Wacker
(5, 5, 5)oxidation with Suitable example.

a) Which reagent/ catalyst used in the following reactions
(i) Wittig,reaction
(ii) Corey Kin Oxidation reaction
(iii).PrevostR.eaction

(c) Explain the Heck reaction wi.th suitable mechanism.

5. (a).  Complete the followi.ng reaction by giving major product.

i).          c6H5o,=

",        6OH

C6H5CH2N3

Na/.NH3 (I)

iii>      GrNHcOcH3

iv,      c,UOE(

v>   thcooEt

vl,  c:#O

POC13

Toluene / Reflux
tBuO-

tBuOH

1,.  NaoH

2.  HCI

Q-©

CH309.  Et20

(b) What is Birch reduction? Explain with suitable example.        t

(12, 3)

6.(a)WhatissLzukicouplingreaction?Writeth?stepsinvolvesintheTechanismofinvolvesinE     E!     Ef\
(5, 5. 5)Suruki coupling reaction.

a])WritethereactionandmechanismofJuliaolefinationreaction?
(c)Whichreactantandrea.gentisusedinChugaevReaction`.

7.(a)Explainlargescaleprocesswith.atleasttwosuitableexinples?
@)Explainvalidationoflarge-scaleprocesswithsuitableexamples?`
(c)ExplainthestagesofscaleupprocQsswithsuitableexamples?

8. Write short notes on following
(a)  Halogenati6n & types of halogenations
®)  Swem Oxidation.
(c) Fenton's reagent.

(5; 5, 5)

(5, 5, 5)
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(c)  Discuss   the   frontal,   elution   and   displacement
methods  of the  development  of chromatograms.

(3x4)

(1200)

1

.\
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1.      Attempt  any  five  of the  following:

(a)  Explain the basic principle of pH metric titrations.

Give name and explain any one indicator electrode.
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(b)  "Multistep extraction is more efficient as compared

to  single  step  extraction".  Justify  it

(c)  How   Adsorption   chromatography   differs   from

Partition chromatography.

(d)  Explain   the   origin   of  spectra.   How   molecular

spectra  differs  from  atomic  spectra.

(e)  How Furnace heating rate and Furnace atmosphere

affect      the      thermo      gravimetric      results?

Explain it.

(a  Explain  how  tests  of  significance  are  helpful  in

the  statistical  quantitative  analysis.

(g)  What   are   the  variables   that   affect  the   column

efficiency?   How   column   efficiency   can   be

increased?                                                                         (5x3)

I

\).`
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(b)  Single  beam  spectrophotometer  and  double  beam

spectrophotometer

(c)  Plate  number  and  plate  height

(d)  Standard  deviation  of mean  and  relative  standard

deviation

(e)  Prism  and  Gratings

8.      Attempt  the  following:

(3x4)

(a)  The mean Eof four deviations of the copper content

of a  sample  of an  alloy  was  8.27%  with  standard

deviation s= 0.17%.  Calculate the 95%  confidence

limit for the  true value.  (t for 95%  confidence for

3   degrees  of  freedom  is  3.18).

(b)  Discuss  the  various  burner  designs  used  in  AAS

and FES? Why turbulent flow burners never strike

back?

P.T.O.



3027

(c)  Draw   and  explain  the   Conductometric  Titration

Curve  of the  following:

(i)   Strong  Acid  vs  Strong  Base

(ii)  Weak  Acid  vs  Strong  Base

(iii)  Mixture  of Acids  vs  Strong  Base

(d)  Explain  classical  methods   of  analysis.   Describe

the  terms:

(i)   Proximate analysis,

(ii)   Partial  analysis,

(iii)   Complete  analysis (3x4)

7.      Distinguish  between  the  followings  (any  three):

(a)  Batch  extraction  and  continuous  extraction

3027

2.      Attempt  any  three  from  the  following:

(a)  Classify   electro-analytical   methods   or   thermal

methods  of analysis.

(b)  What  are  the  various  methods  of i.Hfrodwcfi.o#  a/

s¢"p/a in atomic absorption spectroscopy (AAS)?

(c)  What  are  different  types  of wavelength  selectors

used  in  UV-VIS  spectrophotometer.  Explain  any

One.

(d)  Define   Thermo   Gravimetric   Analysis   (TGA)?

Discuss   decomposition   analysis   of  CuS04.5H20

using  TGA  curve.                                                       (3x4)

3.      Attempt  the  following:

(a)  Explain  the  various  processes  involved  in  Flame

Emission  Spectroscopy  (FES).

P.T.O.
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(b)  Explain redox potentiometric titration with electrode

system  with  suitable  example.

(c)  Explain the preparation of TLC plates and give its

analytical  applications.                                               (3x4)

4.      Attempt  any  three  of the  following:

(a)  Prove that A=2-log % T. Why absorptivity remains

same  while  absorbance  changes  within  the  Beer's

law.   What   is   the   absorbance   range   of  Beer's

law?

(b)  Define  determinate  errors?  What  are  the  sources

of  determinate  errors?

(c)  Define  background  absorption.   Explain  any  one

background  correction  method..

(d)  State and explain Nernst Distribution law and give

two  limitations  of the  law.                                     (3x4)

/\
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5.      Attempt  the  following:

(a)'Define  Accuracy   and   Precision.   What   are   the

various    ways    of   expressing    accuracy    and

precision?

(b)  Define ion exchange chromatography? Explain the

action  of cation  exchange  resin.

(c)  Write   the   difference   between   line   source   and

continuous  source  with  examples  of each.    (3x4)

6.      Attempt  any  three  of the  following:

(a),How  Refractory  compound  formation  affects  the

results   in   AAS/AES.   How   can   we   avoid   such

situation in analysis.

(b)  What is meant by the.term  sampling.  Define Grab

sample  and  Gross  sample.

P.T.O.
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(iii)    Write a program to calculate  Sin(x)  given by the

series

sin(x,=x-ri+*-*... (4,4,4.5)
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(i)    Fill  in  the blanks  :

(a)  BASIC  is level  language.

(b)  Point of intersection of a row and a column

in  a graphic  screen is known as

command   allows   the   numeric

data  to  be  printed  in  decimal  format.

(d)  2  Kilo  Byte  =

(e)  A  loop  within  another  loop,  in  BASIC,  is

termed  as

command   is   used   to   see   a

selected  portion  of the  screen  in  graphics.

is  a  non-executable  statement.

statement  allows  the  same  data

to  be  reused  for  various  variables.

3138 11

(iii)    Write  a  program  in  BASIC  to  calculate  the  pH

of  a   10-6  M  acetic  acid  solution  by  Bisection

method. Use the following equation for hydrogen

ion  concentration  [H+]  for  a  weak  acid :

[H+]3  +  Ka [H+]2  -  (C Ka  +  Kw)   [H+]   -  KaKw

Given  Ka  =  .8   X   10-5  and  Kw  =  10-"

(4,4,4.5)

(i)    Write the following mathematical expressions in

BASIC  :

(a)   y    =    e(xsinQt  +  xcospt)

(b'v-ftsinF=)

(ii)    Write   a   program   in   BASIC   to   generate   a

rectangle with diagonal  coordinates  (10,  20)  and

(180,150).

P.T.O.
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(a)  FIX(X)

(b)  INT(X)

(c)  CINT(X)

(d)   SGN(X)

10

(ii)    Give  the  output  of the  following  program :

10 LET X -  I

20 LET Y = 2

30  IF  (2*X+Y^2)  >  Y+3  THEN  PRINT  "TRUE"

ELSE  PRINT  "FALSE"

40 IF X > Y OR X = 0 AND Y = 0 THEN PRINT
"T"  ELSE  PRINT  "F"

50 IF NOTOVOTO[ = 0) AND Y = 0)) THEN PRINT
"T"  ELSE  PRINT  "F"

60  END

3138

(ii)    Write  a user friendly program  in BASIC  to  read

(READ .... DATA)  text  and  count  and  print  how

many   times   letters   `A'   and   `a'   occur  in   this

text.

2.          (i)    Write  the  full  form  of the  following:

(a)  ASCII

(b)  VIRUS

(c)  ALU

(d)  HTML

(8,4.5)

(ii)    Give  the  syntax  and  functions  of the  following

commands  :

(a)  LEFTS

(b)  LOCATE

P.T.O.
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(iii)    Write a program to READ two matrices A(MXN)

and  B(NxP)  using  (READ ----- DATA)  and  find

their  product.   The  matrices   `A'   and   `8'   and

their  product  `C'   should  be  printed  in  matrix

form.                                                                          (4,4,4.5)

3.          (i)    Explain the  following terms  giving  examples :

(a)  Subscripted  Variable

(b)  Operating  System

(ii)    Convert  tbe  following  as  asked,  show  working

too.

(a)   (229.25),o  =   (

(b)   (1110110.1)2  =   (

(iii)    Using  following  data,  which  were  collected  as

part of a quality control study for the analysis of

sodium    in    serum;    results    obtained   were

concentrations   of  Na+   in   mmol/L,   write   a

3138 9

(b)   90  GOTO  90

(c)   ON  CS  GOTO  100,200,300

(d)   DATA,   10,  12,  30,   14,  25

(iii)    Write   a  program  in  BASIC,  Using   Simpson's

method,   to   determine   the   change   in   molar

enthalpy  of  Oxygen  gas  when  heated  between

298  K  and  373  K

Given :  Cp,in =  a  +  bT  +  c/T2

As=TTT]2apdT

a  =  29.96;  b   =  4.18  x  10-3;   c  =  -1.67  x  |o5

(4,4,4.5)

7.         (i)    What   are  the  values   given  by   the  following

functions  when  X  =  -5.78

P.T.O.
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b  =  0.0429  dm3  mol-1  in the volume range  from

0.06  to  0.55  dm3  at the  difference of 0.005  using

the  Van   der  Waals   equation  for  temperatures

between 290  K  and  350  K,  at intervals  of 20  K.

(R  =  0.082  dm3  atm  K-1  mol-I).                (4,4,4.5)

6.          (i)    Identify   the   errors   in   the   following   BASIC

constants   and  correct  them.

(a)   6.6E^23

(b)  COMPUTER  "APPLICATIONS"

(c,)   4.0  x   10^(-34)

(d)   9.4E2.5

(ii)    Find  errors  in  the  following  BASIC  statements

and  correct  them.

(a)  FOR  AS  =  BS  TO  CS

3138 5

program  to   estimate   the   mean,   variance   and

standard  deviation  of the  following  data  set  of

10  samples.

Mean  =  i Z[n=]x£

Variance  =  i z::=,(x[ _i)2

Standard deviation =  Jri=;              (4,4,4.5)

4.         (i)    Differentiate  between  the  following,  explaining

functions :

(a)  Library   functions   and   User   defined

functions

(b)  RAM  and  ROM

(ii)    Which   of  the   following   are   valid   BASIC

variables?  Correct  the  invalid  ones.

P.T.O.
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(a)  XSYS

a)  "VOLUME"

(c)  NEWTON-RAPHSON

(d)  LOG

(iii)    Tbe   following   data   for   Concentration   and

Absorbance   of  a   coloured   solution   is   given.

If  the   solution   follows  Lambert   Beer's   law,

A  =  8c/,  find  the  molar  extinction  coefficient

using  least square curve fitting method.  Assume

I -- \ .

.Col)centration
0 I.0 2.0 3.0 4.0 5.0

At)sorbancc(atSISnm)
0.234 0.365 0.479 0.521 0.664 0.802

Given  slope  = (4,4,4.5)

A

.`

I

i

i,\

7

(i)    Write  the  output  of the  following  program :

10  FOR   1   =   1   TO  3

20  SUM  -  0

30  FOR  J  =   1   TO  2

40  SUM  =  SUM  +  I  +  J

50  NEXT  J

60  PRINT  SUM

70  NEXT  I

80  END

(ii)    Write   a  program   in   BASIC   to   print   first   `N'

members of FIBONACCI series, N is to be input

by  the  user.

(iii)    Write   a   Program   to   plot   Van   der   Waals

isotherms  in  BASIC   GRAPHICS   for  C02  gas

molecule  having  a  =  3.610  dm6  atm  mol-2  and

P.T.O.
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8.      (a)  Furan  is   not   stable   to   acids,   although   it   has

aromatic  character.  Why?

(b)  How  will  you  synthesize  P-ketoesters  by  Claisen

condensation.  Write  the  mechanism.

(c)  Write   the   two   methods   of   preparation   of

Thiophene.

(d) Write  the  short  note  on  any  two -

(i)  Bathochromic  shift  or red  shift

(ii)  Rocking and Wagging vibrations

(iii)  Knorr-Pyrrole  synthesis                  (3,3,2.5,4)
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Section  A   :

Organometallics,  Bio-inorganic  Chemistry

(Attempt  any  three  questions)

1.      (a)  Write  an  essential  feature  for  a  compound  to  be

termed   as   organometallic   compound.   How

organometallic  compounds  are  classified  on  the

basis  of bonding?  Give  one  example  of each.

(b)  What  is  meant  by  the  term  hapticity?  How  it  is

denoted  for  a  ligand.  Give  an  example  where  the

same  ligand  can  show  varying  hapticity.                   ?i'
4

(c)  Define  the  following  terms  giving  one  example

each  :

(i)  Essential meta.I  ions

(ii)  Trace  metals

(iii)  Non-essential  metal  ions.                  (4,4,4.5)

•?
i
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(c)  Explain why pyrrole tend to polymerise in presence

of strong  acids  but pyridine  remains  unaffected?

(d) Discuss  the  aromaticity  of furan,  thiophene  and
pyrrole.  Arrange  them  in  increasing  order  of
aromatic   character   and   reactivity   towards
electrophilic aromatic substitution.           (4,3,2.5,3)

7. (a)  When  naphthalene  is  treated  with  cone.  Sulfuric
acid  the  following products  were  obtained,  why?

(b)  Discuss   the   origin   of  UV-visible   spectra   and

arrange  the  following  electronic   excitations  in
order  of  their  decreasing  energy:   a-o*,  n-o*,
7[-7t*'    n-7[*.

(c) Explain  with   suitable   example   why  pyridine
undergoes  electrophilic   substitution  with  great
difficulty  in  acidic  solution?  Write  the  suitable
examples.

(d)  Discuss  the  Elbs  reaction. (3,3.5,3,3)

P.T.O.
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(c)  Give evidence to show that acetoacetic ester exists

in keto  and  enol  forms.

(d) How. will you distinguish o-hydroxybenzaldehyde

(salicylaldehyde)  and "-hydroxybenzaldehyde  on

the  basis  of  IR  spectroscopy?                   (3,4,2,3.5)

6.      (a)  Write  a  short  note  on  any  two  of the  following :

(i)  Method of preparation of pyridine

(ii)  Aromatic  character  of pyridine

(iii)  Establish  the  structure  of  anthracen.e.

(b)  Establish  tbe  structure  and  Howarth  synthesis  of

naphthalene.
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2.      (a)  Arrange the following species  in increasing order

of the  property  mentioned  and  give  reason :

(i)  Ni(CO)4,  [Co(CO)4j-          -C -O  bond  length

(ii)  Fe(CO)5,   ITe(CO)4]2-        -Fe-C  bond  order

(b)  What  is  synergic  effect? How  does  it  account  for

the  formation  of carbonyls  with  transition metals

in  low  oxidation  states?

(c) Draw  structures  of  KMn04  and  K4[Fe(CN)6].

(d)  Define  18  electron  rule.                                 (3,3,4,2.5)

3.      (a)  Give   a   diagrammatic  representation  of  sodium

potassium  pump  and  explain  its  working.  Why

is  the  pump   considered  to  be  a   case   of  active

transport?

(b)  What is the function of haemoglobin? Explain why

haem group cannot act as biological oxygen carrier

in  the  absence  of globin  chain?

P.T.O.
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(c)  Write  the  toxic  effects  of Hg(II)  poisoning.  Give

reason  for  toxicity. (4.5,4,4)

4.      (a)  What's the geometry, hybridizatio/n and oxidation

no.  of Cr  in  K2Cr207?  Explain  the  reason  for  its

color.

(b)  Will  the  C-O  bond  length  in  metal  carbonyls  be

`longer  or  shorter  than  that  in  free  CO?  Justify

your  answer.

(c)  Write  a  short  note  on :

(i)  Zeise's  salt

(ii)  Role of Magnesium in chlorophyll

(4,2.5,6)
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Section  8 :

Polynuclear  Hydrocarbons  and  UV,  IR

(Attempt  any  three  Questions)

5.      (a) Discuss   and  arrange  the  reactivity  of  Benzene,

naphthalene and anthracene towards  electrophilic

aromatic substitution.

(b)  Complete the  following reactions-

(\)  Q    (CHec;On20: lFSF3     A

(ii' ap
H

•iii, ®

-+
CH3COO N02

(CH3CO)20/HN03

P.T.O.


