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B.Sc. (Part-1IT)
Term End Examination, 2021

CHEMISTRY
Paper - 1

Inorganic Chemistry

Time : Three Hours] [Maximum Marks : 33
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Note ‘- Answer all questions. The figures in the right-
hand margin indicate marks. Write answer of
all parts of same question at one place. Your
answer should be precise and to the point.
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The magnitude of crystal field splitting

in  tetrahedral complexes IS
the octahedral

less In

comparision to

complexes, why ?
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Describe  the  factors affecting  the

stability of metal complexes.



Write notes on the follow?
(i) Crystal field stabilization
(ii) Limitations of  Valence

Theory (VBT)
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Describe  the types of  magnetic

behaviour.
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Explain the Gauy’s method for the

measurement of magnetic susceptibility.
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Explain the natyre of bonding

N metg)
Carbonyls
(b) Frenfeam gy F1 Fifty LEE e SR
Explain the Classification of

organometallic Compounds,
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Wnite short notes on the tollowing

O Wilkmson's catalyst

() Diference in homogenous  and

N
R TeN o

Rterogenous  hvdrogenation
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q 5
escribe the method of preparation and
propertias of alkyl and compounds of
aluminum.
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Write the structure and functions of
Myoglobin.
(b) T2en felEtw @ gEwEn 3

Explain the Nitrogen fixation.
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Exp\'ain ' ‘the'"" difference  between
~ hemo globiﬁ | and | inyogllobin.'

.(b). H‘f?@q—ﬁ%ﬁmw W gfgq feooh

Write short note on Sodium-Potassium
pump.
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Describe the structure and bondine in
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triphosphazines.
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Explain the synthetic method, properties

and apphcations of phosphazenes.
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Write a note on the Symbiosis.
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(2)

Explain (he mechanism of

| the f'()”
reactions
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(1) Ret‘ormatsky’s reaction

(17) Claisen condensation

(0) TR deire EIRETica

Explain  the
Malonate.

RQ |

~
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alkylation of Diethyl

(@) e stfummies 7
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Explain the addition reaction of Grignard

réagent with «, B-unsaturated carbonyl
compounds.
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C ‘
hydrolysis : ,
(/) Carbon disulfide

(1',') Acetone
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Explain the cyclic structrue of D(+)
Glucose.

(b) WA F T wlewl F G0 BT

Discuss the colour test of proteins.
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fggmm v 4
Discuss the double_‘helical‘ .stru"cture of
| DNA. : ’
() T T G-s T
- difs - 3
GiVe the Structuré_ of ribose and
deoxyribose. -
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3. (q) g Heh foareel SgaiThlll e
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E\plam the mechanism of free radical

b Mot 7atioOn.



Write short notes on the following :
(1) Wilkinson’s catalyst

(i) Difference in  homogenous and

“heterogenous hydrogenation

b) TR % ewd @ U A
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Describe the method of prepafation and

properties of alkyl and compounds of
aiuminium.' |
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Write the structure and functions of

Myoglobin.
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Explain the Nitrogen fixation.
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Explain the

hemoglobin and
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Describe the structure and bonding ip

triphosphazines,
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What are Silicones ?

(OS]

Describe  their
properties.
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Explain the synthetic method, properties

and applications of phosphazenes.
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Write a note on the Symbiosis.
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Note : Answer all questions. The figures in the right-
hand margin indicate marks.
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(b)
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chanism of the tollown
1 the mechant
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reactions

(1) Reformatsky’s reaction

(larsen condensation

(1)
e Wellte 1 UChelt vl HazE0
Explain  the alkylation  of  Diethyl
Malonate.
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Explain the addition reaction of Grignard
reagent with o, B-unsaturated carbonyl
compounds.
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(i) HTEA SRATFLE
(i) Tfaem

What  happens when ethylmagnesium
bromide reacts with the following
compounds followed by acid catalyzed
hydrolysis : *

(4J

(1) Carbon disulfide

(/i) Acetone




3. (a) DY ) W

Explain the cyclic st
Glucose.
G & T T o LAY

Discuss the colour test of proteins.

uctrue of D(+)

(b)
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(a) BloTIoTe & f-guefaa WO 1
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Discuss the double helical .struéture of

Give the Structtlre_ of r_i»bose, and
‘deoxyribose. |
, -z / Unit-111
(a) HF T fored SgeRT H e
- fofy guEdl .
1echanism of free radical

Explain the n
vinyl polymerization.
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Explain the synthesis and application of
following dyes:

(i) Methyl orange

(if) Malachite green
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(a) AIHEF TEAF TH HIH FgeAH
4 o fafgwi 3
Write the difference between addition
polymerization and “condensation
polymerization. |
(b) TSI ;¥ 7 TE e & TARIH
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Explain the electronic concept of colour
and constitution of dyes.
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()
What 18 Reer-Lambert's law
Establish the relationship A =€ Cl

where each symbol has its usual meaning.
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(i) CO,
nodes are possible

How many vibration 1
in the following molecules 2 Which of

them are IR active ?
(i) H,0
(i) CO,

379ar/ OR
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(@) T @ FEEERT:
() Ay T I FHFHE
(i) T HI
Explain the following :
(i) Effect of conjugation on  —-—
(ii) Stretching vibration
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Give the mas spectrum fragmentation
modes of the following compounds :

(/) 1-Butanol

(ii) n-Pentane

TH13 / Unit-V
(a) = =1 FHzRC:

Explain the following :

(/) Chemical shift
(i) Splitting of PMR signals

() 130 NMR ¥FT T Safw 12 =&,
AR |
13c NMR s active while 12 i«
explain. “c N hot,
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(iii) B9 Hrraeie
(iv) 2-FAYGA

Predict the number of signals in PMR
spectrum of each of the following:

(i) Ethanol
(ii) Propanal

(iii) Methylcyclopropanc

(iv) 7-chloropropenc
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Note : Answer all questions. The figures in the right-
hand margin indicate marks.

Time : Three Hours]
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Explain the Heisenberg’s uncertainty

principle.
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Discuss the physmfl significance of Wave
function ¥ and Y-

(c) THEHM e H Tﬁif A gU SR
¥ fg e~ THHRO gq T,
g1 ITH T &axﬂ?%{ﬁ:rqm%
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Solve the Schrodinger equation for 4
electron moving in one-dimensional box

and derive the equation for its total .
energy. :
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4.53x10-25) ¥, oy Fesd ol TR FINTC
(S 1§ = 9.1x107'ke)
The kinetic energy of a moving electron -

is 4.53x1072%], Calculate its w:lav'e_length.
[Mass of electron =9.1x107'kg]

(b) AT S Ua gﬁ?ﬁﬁgm

. L o erms Of
Derive Schrodinger equation in €M™
itonian

Laplacian operator and Ham!
operator. |
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bExplain the shapes of orbitals on the
basis of radial wave functions and
angular wave functions.
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2. (a) H, AY BMO W& ABMO & a0 %o
& Wi fafgu) @ OF fofml &
TSR &3 ¥ o RE THd
I FY wEHIE?

Write expression for the wave functions
of BMO and ABMO of H, molecule.
How can you explain the electron. density

in the internuclear region in the two
cases.

(b) m W q* oNftasd wwi & sAfacaym
F Iecl@ iy |

Describe the characteristics of m and 7t*
molecular orbitals.

(c) Thadd & anfvas wyw g & quR
T UYH 1 §AA1 THRU

Explain the formation of ethene on the

basis of Huckel molecular orbital theory.

HYqT / OR

(]

I



(@) mroaTﬂ

(4)
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Describe the necessary conditions for the
e . ‘
formation of molecular orbitals from the

combination of atomic orbitals.

o —p. T p,—p, FEH F Al AT
X - . \J
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Draw the physical diagram of molecular
orbitals formed by the overlapping of
p, —p, and p,—p, orbitals.
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Describe how the energy levels are
calculated from wave functions.
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3. (o) Seen & fafv= &9 @1 wmemen

Explain the different regions of spectrum.

(b)mmﬁvﬁmg{uﬁ_mm
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Des?rlbé the effet of anharmonic motion
on rotational-vibrationa] spectrum.
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Describe  the pure rotational  Raman
spectrum of diatomic molecules.

HYql/ OR

(a) A WHRHE W THH F IWE F
HHLART
Explain the isotopic effect on rotational
spectrum.

(b) fogg wwa= SRy 1 8 ? Hy, N, Huy,
CO, H,0 W CH, # &1 ¥ 317 fays
F Wagd <17

What is pure vibrational spectrum ? Out
of H,, Ny Hu, CO, H,O and CH, which
molecules will give pure vibrational
spectra ?

(c) TG &R & 31 79 U TH Waed
yefed #td €7 fgwoaoe sl
FA gUHA THA WERH GHARET

What type of molecules exhibits
rotational vibrational Raman spectra ?
Explain rotational vibrational Raman
spectra of diatomic molecules.

S

[ NS)

PO

tud



*

ﬁfg/tﬂ"‘[/
g OFW F TRNTE
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g FIF
¥ ectronic Spectrum of a molecule
;15 Cler
wl];\d ectronic band spectrum ?
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Write the 3pphcatlons of electronic

spectrum.

o) Tt wEd F fufe s aw

#H weEd 8 G9ART 3F gH @l
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Explain the electronic spectrum on the

basis of potential energy curves. How do
these curves help in the calculation of
the dissociation energy of the molecule.
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What is the difference  between
fluorescence and phosphorescence.
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3.

(7)

Describe the non-radiative transitions with

reference to the Internal Conversion (IC)
and Inter System Crossing (ISC).

O TER-ERCER 9SS ISR o
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Explain the term photosensitization with

two  examples along with  their
mechanisms.
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g) FEFAR & qar fem & fafv= wem
wE sy fafeu)

Write different statements of third law of
thermodynamics and its applications.
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Derive Clausius-Mosotti equation giving
relationship between induced polarization
and dielectric constant of the medium.

379a1 / OR

() Wi fgya sl w0 82 fFd wand &
foya smyet faufto &t swadaiw fafy
1 fog= wumn

\

.

(S

(¥

(V¥



(8)
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. induced dipole moment ? Explain

'hat 1S 1 = ‘

}1& principie of refraction method for
the e 0 e :

determining ~ dipole moment of 3

substance.
() gEET gufed 8 2 FHA [THRO
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What is magnetic susceptibility ? Describe
the Faraday's method of its determination.
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