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UNIT-]
(Marks : 0g )

1. Answer any fourof the following questions :
2x4=8

(@ Why is there Often g discrepancy
" between the theoretica] (calculated)

magnetic moment anq the experimental
magnetic moment of gy3+ jo..c ?
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UNIT-II
(b) With the help of a suitable example

. (Marks : 16)
describe the mechanism by W:K::: | 2. Answer the following Questions :
indu
lanthanide shift reagents (LSR;) mganic | (@) What is Effective Atomic Number (EAN)
shifts in the NMR spectra of or.

| rule for coordinatig
molecyles,

n compound ?
Mention if the follg

wing compounds

obey 18-electron rule o not ? Give
(c) Why dq actinides exhibit a greater range reason. 1+3=4
ides e
: ides, .
of oxidation states than lanthantheir () [fr(co)cz(avh3 )2];
and hoy does this influence '
) 7 CH,)(C
Cchemica] behayior ? (@ [IrBrg( 3)( 9) (Pphﬂ)]
hy ? Or
(d) What is elutiop time in Chromatogr;ip yd
COmPare the g1, ion times of La¥ 2 Virtel DHISL B0l o 2+2=4
A tors : : illi
Lud* jong and djscuss the fac ) () Irv1i1gl-Wﬂélam (;rder of stability of
= i bserved. meta OMplexes g d its
| contnbutlng to any difference5005+1 52 significance, " 1
. (1) Relation betwee, stepwise and
(e) Why the 1, B ide contraction overall stabilj constant,
nthan
he
OCCurs p How goes it affect .t. . (b) gﬁz‘:,?;g?”y three Questions of the
Properties o jes transitio ' 2x3=6
4d and 5d serie v :
Mmetalg » 1+1=2 () What are the Conditions for two
(f) : ;Tgm;;ts utotbe lisolobal ? How do
om tie T the iso] ‘
par.e the spectral proper Mn(CO)s with cpy oy of
anthamdes ’ 3 and Ci,
and actinides.
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3 SEM PG [CBCS) CHMCI/D ntd.

__




- arbonyl
(i) Discuss the reactivity of ¢

(i) [FeCl]”
ious
ligand with re.fere . 3 .
chemical reactions. el (iti) .[Cu(l,lo phen), |
() Discuss how the f‘ilg‘g;ngof (11)’_0
: affect the magn! em~)) in
stretching frequencies (Vco 1+1=2

1s.
various metal carbony il
() Charge on metal c€

(iv) [Fe(cN),]*

(d) The expected spin—only magnetic
igands. 4- 3-
(b) Presence of other hg? Give moments for [F e(CN )6] and [FeFy]
€s. :
() What are fluxional molecu respectively are
(v) :ﬁpl&s' able example ofie ) 1732nd 1-73 gy,
v Ith suitable educ ‘
OXxidative additio_r1 ar\;ih;t are the (i) 1-73 and 5.9 B.M.
! iien e ot the oxidative (i) 00 and 173 gy
actors that fav
addition pegction ? (iv) 0-0 and 5.95 B.M.
the (o)
3. Answer ANy three questions frOﬂ;x3=6 ‘ - d
following . sund Answer the following Questiong
SIS for the free ions
een
(b) What are | [

the major difference
Orgel ang

€xes lie in the range
s qpaiTH] of 4-4-4.8 M, Whereas those_ of
anabe-Sugano diag show octahedral COmplexes are 4-8-5-2 B.M.
(© The Compley that would at room temperature. Explain. 3
Paramagnetic behavior is
(i) [ Mn04]‘ 3 SEM PG (CBCS)CHM C 1 /D S Contd.
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2+
(b) An aqueous solution of [FE(HQO)elm
shows an absorption SpeCtrT‘tS
consisting of a single band that SP¥
into two components at ~10-400 ;nn
~8:300 cml, Explain the spectrum 2
the necessary diagram.
L
() The compound which shows - 1
charge transfer is —

i) Ni(co),
(11) K 2CT207
(ii) Hgo

(iv) [Ni(H20)6]2+

UNIT-111

(Marks : 29)

(A)

(Marks - 07) |
ollowing wo ques 3‘5’<2g7
(@ ient}o significance ©0f Spingf;:r

Upling in NMR SpectrOSCC)py. oH
MR spectra of (CH3)2 5
1+1'5Jr1=3

S.

(b) Explain Super hyperfin

(b) E;lcplain spin-spin and spin-lattice
relaxation in NMR spectrosco ;

_ _ py. Wh
solid-slate NMR is usually brscr)ad ig
nature compared to liquid-state NMR ?
. 2+1-5=3:5
(c) (i) How can you distinguish fac-and

mer- | Rhcl, (PPhy). | with the

help of 31p NMR spectroscopy ?
2

(i) Write short noet i
© citaba € on NMR sl;li;
(B)
(Marks : o7 )
Answer any two

Questions from the
3-5x2=7
table solvent for the

following :

(a) Water is not g sui
ESR experiment,

2+
[Cu(en)a]™ Uo=3/2 and thay of N=1].
2:5+1=3'5
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(© What is Kramer’s doublet? For a

(d)

tetragonally distorted Cr (Il cqmplex,
zero-field splitting results in the
following numbers of Kramer’s

(b)

What is recoil energy ? A Mdssbauer
source emits gamma rays with an
energy of 144 keV. The mass of the
emitting nucleus is 2.3« 10—25kg.

doublets . 2:5+1=3-5 Calculate the {'ecoil‘energy of the
: nucleus when it emits the gamma
) One photon. 1+2=3
() Twg () What is the electric quadrupole
(iti) Three moment ? How does the quadrupole
(V) - Foyy moment affect the hyperfine splitting

Spectrum Of a Single Crystal of M{12+
doped iy, MgV,0,, showing five

IOWed trarlsitiong cach again.spllts
epoX lines (g, "1 52). Explain the

(d)

observed in Mdssbayer spectra ?
1+2=3

How do spin state and liganq symmetry
affect the isomer shift/Méssbauer

? In which of the 1 llowi
SPectra) the ESR spectra 0 e following
SDectrun, o' ern: DIRY ution of O o and why SUPle splitting is
CuSo4_5H20 :? aqux;l temperature. possible and why 2+1=3
() (D)
( My, | :
6. Answer g ks : 06) (Marks : 05

w0 of the following questions -

3x2=6 7. Write the basic Principle of nuclear
(@) Expla; , quadruple resonance (NQR, Spectroscopy.
cofin the : hift 1 ide examples of mg] . b
Osshaye, _°RCept of isomer S it Provide €cules/nuclei with
Telateg ¢ .SPeCtroscopy and hownic different nuclear quadrup]e moment,
€Nvirgy ation state and elect™ 2+1=3

iron ‘nucleus ?
3 SEM PG (CBCS)CHMC1/D 9 Eoritdl
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10.

3 SEM PG (CBCS) opyy 1/.

The NQ fre

Or

; Why is N
' OR spectrOSCOpy referred to as zero-

field
NMR 5p eCtroscopy ? Explain the correct

"~ inc

: o:;ﬁ:‘gng order of 35y QCC (quadrupole

"Cl—Cl and°°nstant) values for CI-C, CI-F,
ChSi bongs, 1+2=3

quehéy for a nucleus with

1=3/2 in gy
100 MHz, ¢ 20 axially symmetric EFG is
Alevlate ¢20g/ h. 2
(&)
' ( May
. Give the k‘s 04)

Spectrosc°pp (:glple of photo'electron
S) briefly. What are the

dlfferenCes .
Spectroscopy 5 o0 XPES and UVPES
' o 2+2=4

UNITnIv
(Marks , :07)
f oll
Owlng Questions :

0 ‘term  intensity of
n, Magnetic permeability
¢ Susceptibility. 3

magne . tl

10 -

®

()

3 SEM PG (CBCS) CHM c1/D

Show how magnetlc susceptlblhty;
temperature fOr U
paramagnetlc, ferromagnetic - and
diamagnetic compound. Define the Neel :. -
Curie " -

: 1+2—3v S
Comment on the Conmbuuon Sl

s of

orbital magnel'lc moment fOr the fOHowt1:112 L

varies with"

temperatureﬁ (Tv)  and.
temperature (Tc). x

species :
@ d* (hlgh spm)
@ d’ (hlgh Spm) |
” bs(ﬂ ) Of a CO octahedral e
n‘l,ay be as hlgh as 52 B.M. E;?pl?iﬁx \

' 1+1—2

2

- ;'_;0" |
Explain the spm'CrOSSOVer o A
diagrammatically takmg a suitable -
example. -
: | 100
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Write the answers of Unit—(1 gng II) and
Unit—-(I and TV ) In separate books.
UNIT-]

(Marks : 15)

1. Answer any five of the following : 3x5=15
Explain different types of . d
(@) in_ drilling. Explag - wor casing use

5 tant i X y casing is
1mpo tin the dl‘llling pProcess ?

2+1=3

Contd.
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| . . UNIT-II
- (b) What are the primary petrochemlcals?

Give an overview of the products | (Marks : 15)
_ deriveq ~ from the primary 2. Answer any five from the following :
petrochem_ical& 1+2=3 3x5=15
(C) Giv?_ ‘é. schematic overview of the (@) Why the e.quilibrium mixture of 4-t
, punﬁcation process of raw natural gas butyl-1, 2-dibromocyclohexane contains
.10 a Gas Processing Plant. - almost equal amounts of the two

(@ Why s mud ysed in the drilling diastereomers A and B ?
Process ? Write the general composition

Br ‘ o
s " — My
(e) : 8"
A" B

What s, Octane pumber and why it is
Important What are the references

useq ; a in :
of o ﬁlzg ldeternnm ng the octane ;’ilgs g (b) Draw all the chair conformations of the
0w 7 following c.:c.>mpound and comment on
 Write about any two process variables | their stability 2+1=3
lcn Catalytis reforming. For an aromatic ‘
cznVersion Which feedstock shall yog
Onsider thenes an
(9) Write an y 3 (¢ In the ) Clialr conformation,
0 ot on ; (any one) (2)-2-methylcyClohexylideneacetic acid
Polly, t emission SOUrCes m.the exist mostly With the pro A
Petrole,, ; d etrochefmcall on axial Position while
l.ndust,y m and P , (E)-2 rn.tteflh{}llcy (;;)heXylideneacetic acid
6 Wagy, and exist with the Ve group on equatorial
aste management 1 position. Explain.
envimnme tal pollutiont contro
3 SEM PG (CBCS) CHMC2/D 3 Contd.




(d)

(e)

(9)

(h)

What is a CD spectrum ? Describe with
& suitable example how the
conformationg] change of a molecule
can be studied with the help of a CD
Spectrum,

Explain with .proper structure :
Dehydrochlorination of menthyl
chloride takes place with & much slower
rate’ than neomenthyl chloride.

Draw the conformatijons of the 'following
perhydrophenanthrene diastereomers :

(?') CiS-SYn-gig

(i) trans‘syn-trans

(S)-2-BromocyClohexanone can have
tV(.VO ConformatiOns Which one of these
il display sti-m'lg Cotton effect and
Wthh a Weak‘Cotton effect?
(R)‘('l' -3. ne on
chl<?rir)1ati ‘I\fletglilglcyzc_l:;?;j_ng?metl‘lyl
Cerlvative Whic;S shows 2 negative
c:;:_on '€t in octane. What 18 the
Omatig,, of the product?

3 SEM PG (CBOg) ey

3.

UNIT-III
(Marks : 15)

Answer any ftve of the following : 3x5=15

(@)

(b)

(c)

(d)

(e)

D
3 SEM PG (CBCS) CHM C 2/

Write the mechanism and the product
of the following reaction. What will be

the product if the reaction is carried
out in warm condition ? 24+1=3

KMI’I04, NaOH
—_—
Cold

Write the mechanism of oxidation of a
primary alcohol With chromic acid and
write the advantage of oxidation of that

alcohol with P}'l”idinium Chloro
Chromate ? 2+1=3

Explain witf{ mechanism why
chromic  a¢ld  oxidation  of
cis-4-t-butylcyclohexan) s faster than
that of trans-4-t-butyleyelohexanol.

Taking cyclohexene as the substrate,
illustrate the r.nechanlsm of Woodward
and Prevost dlhydroxylati()n,

Describe thfe reagents used in Sharpless
asymmetric dihydroxylation of an
alkene. Write the mechanigm and the
products meNnUoning the role of the
chiral auxiliaries. 1%+11=3

5 Contd.




Write a short note on superhydride or

() Write |
OXidaﬁmtlh;evI Mechanism of Swern (d) :
disadvan' €ntion the advantages and | selectrides. | .
fages. 2+1=3 Write the products for the following
(9) Sugge‘st re (e) conversions (any three) 1x3=3

. -cage .

Conversijong, §énts for the foll;)rggsg
CONMe,

(i) i H30*

i % —_— HO@
or - )\/\/ BrBHSMe, -
b s, ko r (i)
. Me

LIAIH(OCMes)s _

' COOH L + liquid NH, > 7

on
) (:( E— cHo | (iii) EtOH
ON CHO .
UNrr_1v €O, H0
4 g Marys . 5) | (iv) E%® TNaOH.H,0,
: Swer qn .
(@ Wei Y five Questions : 3x5=15 gest suitable reagents for the
Tite the m i , (N Sust” nversions : (any three)
of an al €chanism of hydrogf:natlon following ‘ LxB=3
" Catalyst, €he by using Wilkinson’s
Write : CN 9 CHO
DIBAL 1€ Synthesis and selectivity of , O/\/ —_— q/
() Wri nd 9.ppy. 1%x2=3 () .
Tite ab d Mo Mo
disaqyg,, 0Ut advantages an COOH cooH
hYdro tages of heterogencous - |
genation, 1%x2=3 (ii) -

3 SEM PG (CBs) gy ”

c2/D
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[
) e Soy——— Me)J\H

: | ?. Me
(iv) Me——Me —— Me/\[r
(0]

(g) Write the products and possible
mechanism for the following

conversionsg . 1%.x2=3
() N°"©~c oc . HAH(OCMeg)s
| _ Hs0*
\-——
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