[This question paper contains 7 printed pages]

Your Roll No. NS o ;
Sl. No. of Q. Paper : 2199 IC

Unique Paper Code : 32171201

Name of the Course : B.Sc. (Hons.) Chemistry
Name of the Paper : Organic Chemistry - |
Semester : 1

Time : 3 Hours Maximum Marks : 75
Instructions for Candidates :

(a) Write your Roli No. on the top immediately
on receipt of this question paper.

(b) Attempt any six questions in all.
(¢) Question Ne.1 is compulsory.

1. Attempt any five questions : : 3x5=15

(a) cis- but-2-ene on treating with carbene gives
1004%‘{1‘1'5 =11 2' - dimethylcyclopropane,
somelmes its gives mixture of 30% cis and
50% Irans-1,2 - dimethylcyclopropane.
Explain this observation. |

(b) Discuss the stereochemical implications of
Sy and S, reaction

L]

P.T.O.
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(c) Phenol is more acidic than an alkyl alcohol.
Explain.

(d) Write down all the possible conformational
isomer of Ethylene glycol. Which

conformation is most stable and why ?

(e) Write the structure formula of (S) (E)-2-
Bromo-3-heptene.

(f) Explain the order of stabﬂlty of the following
carbocations :
3°>2°>1°>CH,°

2. (a) Write down all the possible stereoisomer of
1,3-dibromo-2-methylbutane. Assign R/S
configuration to each and every chiral center

present in each possible sterecisomer.
6

(b) Assign priorities and give E/Z notations to
following : | . b 6

-
uit
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3. (a) How many products we will get on
dehydration of 3,3-Dimethy1butan-2-ol?

(b) 1,3-butadiene on treating with HBr gives 3-
Bromobut-1-ene at l1ow temperature

whereas at high temperature gives

1-Bromobut-2-ene. Explain this observation.
| 4

(c) (i) ConvertPropane to 2,3-Dimethylbutane.

(ii) How is it proved that the chlorination of
methane occurs via free radical

mechanism ? 4

4. (a) Friedel Craft Alkylation of benzene with 1-
chlorobutane gives mixture of product.

Explain with mechanism. 3

(b) Convert Benzene to 1-chloro-1-
phenylethane. 3

(c) Define Huckel’s rule and give one
example of each with explanationfor :
Aromatic, Anti-aromatic and Alicyclic
compounds. 3

3 P.T.O.
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(d) Write down th€ standard Fischer

Projection for the following : 3
¥
CH,OH
H H i

HO

5- (ﬂ) writ: dO‘WTI all thf.' poaaiblc COT] j . 1.'"_'-_ 1 __:T"'"E

isomers of 1-methylcyclohexane. Which

_.-_._.__.-

conformer is more stable and why ? ;

(b) cis-1,4-but-2- ene-d:oh acid (maleic acid)
on treatment with Kﬁno (cold) gives a
product. Explam the reactmn wi 1
mwhﬂmsm Alaogivethe stereochemistry
of the product. . __ s 2%

= ...
A
'I}..

r-\?-'iﬁ.-—-
it UL -"”'-"‘--H cl d

L
*- '

() Convert bcnmne mm ?

iy
i
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What .__:+ations of Wurtz’s
< . L thesis

reaction? How Corey-House S¥N
OVErcomes thege Jimitations: 3

. Complete the following and give stereochemistry
wherever necessary : 12

(a) CH,CH=CH, _BH, , ? H,0,/08  ?

(b) (CH,),C=CHCH=C (CH,)), 4 ?+7?

(c) but-lyne —ggf—o?

(d) CH,CH=CH, +HOCl __, ?
(E) but-2yne + NE/NH; — ?
() 1,3 butadiene + Maleic acid — ?

alkaline KMnO,
(g) ?
T E
: ~i7 heat
() (GHy), N0 —" ?
P P.T.O.

iy
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NBS/Ccl,
(i) e

0) cis-but-2-ene CH:(SiﬂjEt)4 ?

7. (a) Propene on bromination at low temperature

gives different product than reacting at

500°C . Explain. 4

(b) Explain the following terms : 4
(1) 1,3 diaxial interaction
(1) Torsional strain
(c) How will you distinguish between - 4
(i) 1-heptyne and 2-heptyne
(11) But-1 “€n¢ and Butane

6
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[This question paper ¢ontains 7 printed pages]

YourRollNo. S . .
Sl. No. of Q. Paper : 2200 IC
Unique Paper Code + 32171202

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

Name of the Paper : Physical Chemistry - II
Semester : 11

Time : 3 Hours Maximum Marks : 75
Instructions for Candidates :

(&) Write your Roll No. on the top immediately
on receipt of this question paper.

(b) Answer any six questions.
(c) Question No. 1is compulsory.

(d) Use of scientific calculator is allowed.
R=8.314 JK' mol’, N = 6.0231023 mol™*

1. Attempt any five : 5x3

(a) The magnitude of the boiling point elevation
is less than that of the freezing point
depression for a solution of the same

concentratmn Explain the statement in
terms of chemical potential along with

43 PTO.
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(b) Equilibrium constant K, is a dimensionlegy
quantity. Explain,

(c) Is the Joule Thomson experiment reversible »
Explain by describing how one could or could
not, restore the gas to its initial state by the
same path,

(d) Reversible processes are ideal process and
cannot be carried out in practice. Comment.

(€¢) Why standard solutions are prepared in
volumetric flask rather than a beaker ?

() Why AG is used more compared to AA to
éxpress the condition of spontaneity of the
reaction ?

2. (a) An imaginary gas has the cquation of state
PV?=n?KT (where K is a constant) and its

temperature and pressure. For this gas U
depends only on T, as for an ideal gas.
(1) Obtain an €quation that relate the initial ;

and final pressure to the initial and final

temperature u%: a reversible adiabatic
expansion of - 5

gas.
(i) FindE;_ (a8
and K.

0
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(b) 0.1 M solution of yycris found
with 1.19% Solution of Ured:

S L.
apparent degree of dissﬂClauﬂn of o= 4

(c) Auseful reget; sitive value of AG.
T'€action has apﬂade o procecdls

Can the reaction be m 9
Explain with example.

3. (a) For the solute (2) in dilute solution in a
certain solvent the partial molal volume 18
given by ¥, = g+ pm, where m is the molality
of the solution and a, b are constants. Express
the partial molal volume ¥, in terms of a, b,
m and quantities characteristics of the
solvent. 5

(b) The bond dissociation enthalpies of H, (g) and
N, (g) are + 435.95 kumol™ and + 941.8 kJmol!
and the enthalpy of formation of NH, (g) is

—46.024 kdJmol'.
(i) What is the enthalpy of atomisation of
NH, (g) ? 2
(i1) What is the average bond
N-H bond ? “Sthapygc!

2
Y as a criterion for
to consid
ree energy we
Eh'ﬁltmnot AG ?

3
P.T.O.

(c) Why in the use of entrop
spontaneity do we have
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4. (a) dU = xy?dx + x’y dy and dw = Sin (v) dx + Sin

(%) dy
(i) Ascertain whether dU and dw are exact
or inexact differentials. 3

(ii) For each differential that is exact find
the function of which it is differential
by integrating over a suitable path. Show
in a diagram the path that you choose.

3

(b) Calculate the standard enthalpy of formation
of ethane at 350 K. Given that its value at
298 K is -84.68 kJ mol! and C,/{JK' mol-!)

for H, (g) is 27.28 + 3.26x10° T, C (s) is
16.86+4.77x10° T and C,H,is 14.72+0.1272

113 4
(c) Distinguish between bond enthalpy and bond
dissociation enthalpy. 2

S. (a) One mole of hydrogen and nine moles of

nitrogen are mixed at 298 K and 1 atm
pressure. Assuming ideal behaviour for the
gases, calculate the entropy of mixing per
qf the mixtyre formed. Would it make

any difference if under similar conditions
One mole of h drw":‘? is mixed with nine
leES of nx}rgeg ? o4 e 4
4 ':-;_"" 4
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2200

potential u can also be

Is this a partial molar
2.4 l'.--'i

(c) 3
ti or betwcen osmotic pressure
boﬂmg point. 4

6 ipe at273 Kisadded to 150 g
thuid We “~+? 360 K at constant P. What

;8 the fin al state of system? Calculate AS
orthe D] a:,_,_q- ‘Given : AH  (H,0)=6.0095
lﬂm J\m(i 40 1) 75.29 JK! mol! and
Tm (H,0, s) =273 MR
(b) Wlnchk *)t rh B} ollnwmg processes are
4

hermal expanmon of an
N O 49uperheatedwaterat 102
S \Th nstant P melting of ice at its

freezing point by addition of -

18iC ofagasintmracuum.

(c) De gk - \3S r \OP %
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8. (a) Heat Capacity of m

(b) 1 mole of an ideal
subjected to follow '?": ;

(i) Heated to 50 °C.
(ii) Expanded is0
is 0.5 atm. f
(iii)Cooled to 25 °C at

Calculate g, w, A

(c) Van't Hoff factor, i, f
both NaCl and CH,G
concentration of 1€

at 20 K. Calcu

€ntropy of this s
20 K.
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L | . pressum of 1 m, a
ofnltrogen and hy C "“EC-:
x-_'_. aflSconta.m ﬂ“j
ium. CalaulaterK, _t‘;_-*{_‘wh"'i-

. B y

! g ;
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This question paper contains 8 printed pages)
tA L]

!lull No.

S. No. of Question Paper : 6490

Unique Paper Code 32171201 HC

Name of the Paper Organic Chemistry-1

Name of the Course B.Sc. (H) Chemistry

Semester P | |

Duration : 3 Hours Maximum Marks : 75

(Wrie your Roll No. on the rop-immediately on receipr of this question paper.)
Answer six questions in all.

Question No. 1 is compulsory.

. Attempt any five :

(@)  Giving reasons, arrange the following carbanions in

increasing order of stability. :

CﬁHjéHl .(CﬁHj)_‘;C p I(C(,Hj)zéH
) (1) (1

-
e . =

a4 P.T.O.
= oo RIEOS
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(6)

(c)

(d)

(e)

( 288 6490

Explain the following :
()  Benzylamine IS more basic than aniline.

(i) a-bromobutanoie acid is stronger acid than

f-bromobutanoic acid.
"

Define the terms enantiomers and diastereoisomers.

Explain with suitable examples.

Explain why |. 3-pentadiene is more stable than 1.

4-pentadiene.

- - " ¥ y T "
Giving reasons, arrange the following in iin_:rus_ln;

order of nﬁictivity lowards ring blunhnllm :

CH,

)

How woulg You diggi s PY: - ot

chemically »
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(h)

(a)

(b)

(c)

(B3 4) 6490
Draw all conformations of 1, 2-dimethylcyclohexane.
Which conformer is most stable and why ?

Why is nitration of toluene faster than nitration of

nitrobenzene 7 - -5x3=I5
Carry out the following conversions (any fhree) :

(9 Z-Pentam;nt from |-pentene

(i) Chloroprene from acetylene

(#f) 2, 3-Dimethylbutane from propane

(w)  1-Phenylethane from bromobenzene

(v)  Propyne .tu tert.-butylalcohol.

Write down the mechanism involved in bromination of
aromatic hydrocarbons.

Giving mmﬁ;.ms= the following in increasing order

E-mﬂhylﬁentnne. 2, 3-
633
PTO.
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Draw the Fischer projeggjgn =
of butane-2, 3-diol. Wha s .

Explain why the chair cor

stable than liIE : *" conformation.

g T
. |

Assigning priority order, explain how you will desienate

il - L
-

E/Z to the following
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(©)  Which of the following compound/s is/are aromatic °

Give reasons (any two) :

+

(/)

(i)

[16] annulene

444

(a)  Calculate the percentage of isomers formed on

PTO.
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(.60 ; 6490

(b))  What happens when isobutylene is heated with Conc.
 H,80, 7 Explain giving the mechanism.
(¢)  Assigning pri:ﬁw order, explain how you will designate -
R/S configuration to the following : | '

CHO




¢
Ale. KOl
U, C—C—ClfsBr ——>

(iii) 1 e
‘I, '

i, (CH,CO0),HE HO, k1

D +'E

(iv) . NaBBH, Bl
CHy' ' | )
04CCI
(v) CH =CIHCII3—-:¥—-L"' G+ "H :
/0

CH=CI1-ClHy -

( I'ﬂ —_wlL_.. ; 1

(b))  An optically aﬂiw compound “A™ with molecular fmmula;r

CeHyo decoloqzes bromine solution and gives 1v;'n.vhim:'

precipitate with ammonical solution of silver nitrate,
. |

on 05ntssgives o compounds 5"

(¢)



JH'

This question ch contains 7 printed pages)

‘\\ Roll No,

8! No. of Question Paper : 6491

uniquc Paper Code . 32171202 HC
Name of lthl‘upér . Fh}:ﬂl.l‘ll Chemistry-11

Name of the Course . B.Se. (Hons.) Chemistry
Semester . |

Duration : 3 Hours Maximum Marks : 75

(Write vour Roll No. on the fop immediately on receipt of this question paper)
Answer six questions in all. Question No. 1 is compulsory.

Use of scientific calculators is allowed.

]

Logarithmic tables can be provided, if required.

I.  Explain, giving reasons, any five of the following :

(@ An ideal gas does not heat or cool on expansion or

L]
[ ]

compression. Explain. | . "
L4

’

(k)  The limiting partial molar volume of MgSO, in . e
~ 1.4 em'mol”. Explain - i £

P.T.O.
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what are the shorteomings
: z e

&, (@) While stating the en

‘ " ﬂ‘u Immm | | 1.. : i sul
i ’ [ \ : ! ] I‘ ' : i iy !
o v are considered i '-".-1 I..-' '..*rl'- LT L
_.:',-5'..,_‘ : pmducls " entical. Explai Wi

sl -i ! ‘ .
v 8 .=(¢) Crystilhz:tiun
; -k'rt ; -

L

-+ entropy of '_},f.n te
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(c)

(a)

()

(€)

(@)

* adiabatic éxpansion of an ideal gas is less than

6491
(3.)

i

L

—

Derive the relation C, - C = TV B

that of

the isothermal one, when the expansion |s‘ carried out

between the same initial and final pressures 4, 4, 4

The Joule-Thompson coefficient of a gas can be positive,

negative or zero. Comment.

Show that the expression for expansion work for expansion

of a van der Waals Igns is given by :

]

R Vg—nb - 2 l__]._
w= -HRTMW n ﬂ(vn Vi]'

20 g of N, at 300 K is compressed reversibly and
adiabatically from 20 dm’ to 10 dm’. Calculate the final

temperature, g, w, AU and AH. ) 444

Show, with suitable example, that the standard enthalpy

of formation of an element in its mil:nét stable sintc of

aggregation is immaterial in calculation of enthalpy of a

reaction. -

L]
]

- PTO. -
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J of heat Was eyq ' fg: o) -

lved in B Specifiaq oo . ‘. . 3
dissolv - 4 amount ﬂf,:w.gf_ %m the .
solution @7, % $4Me composition was formed by
41' j‘,a At
f MgSO,_.7H,0 in suitable

1 (b}

dissolution of one mgl
I

quantity of '[]'-.-. )

the enthalpy of hydrati

MgSO, (s) + TH,0

(c) Deriu‘ﬂ"le 1K?rchllb
uil‘a reaction Tw e :

(@ ',CI, “'ﬂ ent of temperature
i c, depcnds
1}

5‘ - (ﬂ) "Tor pl'cdil:t l,he sr "l'_

LTS i ol
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(c)

(@)

(b)

()

(a)

()

6491
(3)

C, o
¥ —_— —_— n—dvi
Show that &S = 5 dT+ B

cient of thermal expansion
345

where o and 3 are the coeffi

and compressibility factor rcspcclivcly.

Show that for an ideal gas undergoing reversible isothermal

expansion; AG = AA,

Derive the following relations :

AG
a(—,.f,—)

—

1
) |

AH

Calculate AS for the process

I mole H,O (I, 293K, 101.325 kPa) ——»
- 1 mole HO'(g, 523K, 101.325 kPa) .

Given the following data :

-C,()=75.312 JK'mol™'; C_ (g) = 35.982 JK*' mol"!

A_H at 373 K, 101,325 kPa = 40.668 kJ mol"! _ 345

_ o r
" Derive the relation [TPL] == Vipm
Tja

Show that the chemical potential of an ideal gas.in a mixture
of ideal gases is lesser than the chemical potential of the
pure ideal gas maintained at the same temperature and

tnl- ressure, _
Gl e PT.O.
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(c)

(a)

(5)

(c)

(a)

~ compartments as a result nf*the reactlon bctwun

(59 6491
Calculate the A.G A_Sand A_H when 20 mol of aas'A
< mixed in 2 £aSes Mixture formed by mixing 20 mol of gas

A and 20 mol of gas B, at 298 K and | atm pressure. 345

For the following reaction, predict and explain the change

0 extent of reaction upon an increase in pressure -

12 1,(g) + 1/2 Br, (g) =— IBr(g)

Show that for an endothermic reaction, an increase in extent

of reaction increases the equilibrium extent of reaction at )

equilibrium. -

PCl(g) dissociates according to the reaction,

PCl, (2) === PCl, @+ C, ® e
At 523 K, the equilibrium coqﬂant K7, for the reaction is

| 80. Determine the degree of dissociation of PCl,. 3,4, 5 P’

-

When 0.1 M aqueous solution of K*lFé(CN)J is separated 1
from 0.1 M 'FeCI solution by a smﬁipenﬂeable membrane,
predict whether the blue color will app-ear in either of the : "

K [Fe(CN)J and FeCl, due to osmoms Gn;'e: reasons in

support of your answer.
Scanned by CamScanner
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[This question paper contains 8 printed pages]

Your Roll No. oD, i oesosseipteatesetety
Sl. No. of Q. Paper  : 2201 IC
Unique Paper Code : 32171401

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

Name of the Paper : Inorganic Cl;lemiﬂtly- I,
Coordination Chemistry

Semester s IV

Time : 3 Hours Maximum Marks : 75

Instructions for Cand.idntes :

(a) Write your, Roll No. on the top immediately
on receipt of this question paper.

(b) Attempt 8ix questions in all.
(c) Question No.1 is compulsory.

1. Attempt any five of the following : 5x3=15

(i) Incomparison to lanthanoids, actinoids have
greater tendency to form complexes.

(ii) Metal ions with d? and d® electronic
configuration, prefers octahedral geometry.

Justify.
P.T.O.
£ |
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(iii) Explain the variation of lattice energy of the
divalent 3d transition metal halides.

(iv) When hydrogen peroxide is added to the
solution of potassium dichromate in dilute
sulphuric acid and the resultant solution is
shaken with ether, a blue coloured solution
is obtained. Give the relevant chemical
equation and the structure of the compound

responsible for imparting blue colour in
ether.

(v) What is nephelauxetic effect ? How does this

effect explain the covalent nature of metal-
ligand bonds ?

(vi) [Cu(NH,),]* is square Planar, while CuCl >
is tetrahedral. Give reasonmn.

(vi)Why do transition metals act as good
catalysts ?

-

2. (i) Name the following complexes according to
the IUPAC system of . ‘nomenclature

(attempt any four ) : 4
(a) [(en)200{0 )(NH ’CO(en)g](NO)
®) [Co(CO,)(NH,) No,

L i
R
2
Ao
=
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(c) K,[OsCI,N]
(d) Na[Pt Br CI(NH,)(NO,)]
(e) [Pt(py),J[PtCL]

(i) Write the formulae of the following
complexes ( attempt any four ) : 4

(a) Tris(ethylenediamine)cobalt(III)
hexacyanidochromate(IIl).

(b) Tetraamminechloridonitrit-N-
cobalt(Il)ion

(c) Tetrakis(triphenylphosphane)platinum
(0)

(d) Pentaamminethiocyanato-N-chromium
(ITI)tetrachloridozincate(ll)

(e) Potassium tetraazidocobaltate(ll)

(iii) A solution containing 0.319 g of CrCl,.6H,0 was
passed through cation exchange resin in the
acid form and the acid liberated was titrated
with a standard solution of NaOH. This
required 28.5 mL of 0.125 M NaOH.
Determine the correct formula of Cr(III)

complex. 4
. 3 P.T.O.
7 i
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3. (i) Why Charge tre

more intense absorptions ? State the nature
of transitions responsible for colour in the
following species: 49
(@) [Col,0)" !
(b) KMnO, . A |

(¢) [Fe(dipy),** and .

(d) CrO> R & 3

(ii) Th: complex [Pt(NH,)i{rji:D,)Q] exists in two
13fnmeric fqrma @ and , The a -form reacts
with oxalic acid to form [Pt(NH,),(C,0,)]
whereas f- form gives [Pt(NH,),(C,0 H),|.
Give the structures of o and £ forms,
Explamwhatphys:ea; ethod can be used
to differentiate _!:;e‘tg('_‘;,_,;li:he two forms.

(i'ﬁ] Based on Trans effect :-:.- te th
¥ .1--.|. li_]'-"-._ . e ‘
of the following reactions : .pmdu“tz

o |

7 ! g ., : ﬁ;# -
(a) [P!C'L ]1' -_‘E‘Ffs__,[ 4 _;q?_._ﬂ ' [ B]

:::.E!:

b 78 1+ _-".
(b) [PI(NH,)‘]_ .; N

S

ol . i =
S | .
SR

-1

-
.

v ‘r
| -‘h |'

¥ . W=l i
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4. (i) Using the valence bond theory, prt:di_ct the
type of hybridization involved, along with the
geometry and the magnetic moment ( in
Bohr magnetons) for [Ni(CN) J" and [MnFﬁ]“',

(i) Coordinated water molecules in [Fe(H,0),]**
can be successively replaced by 2,2-
dipyridyl, finally resulting in the formation
of Il':'ﬂ'_(dipy)a]’*. In this process , the third
equilibrium constant is observed to be
greater than the second one. Explain.

| 4

(iii) The magnitude of the crystal field splitti
. plitting
in tetrahedral complexes is considerably
less than in octahedral fields. Explain.
| 4

S. Explain the following :

(1) Show by means of a diagram, how the attern
of d-orbital splitting changes as an octg.}hedral
complex undergoes tetragonal distortion and
eventually becomes a square planar
complexes. 4

(ii) Why are chdfteci complexes more stable in
comparison to non-chelated complexes ?
Which one of the follﬂwing 1S more Stable ?

Justify your answer 4
(a) [Cofenks]™* O [Co(dien), >+
(b) [Nifen)sI** OF [Cufen) -

5

P.T.O.
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(iii) NiFe,O, is inverse spinel while Mn,0, is a
normal spinel. Explain on the basis of CFT.
4

6. (i) Indicate the type of isomerism exhibited by
the following pairs of isomers and suggest
one method in each set to distinguish them :

: 4

(a) cis - [Pt(NH,),Cl)] and trans -
[Pt(NH,),Cl,]

(b) [Co(NH,),SO,|Cl and [Co(NH,),Cl|SO,
(ii) On the basis of molecular orbital theory,

explain the order of A , for octahedral cqmplexes
having the ligands I~ and CO.

(iliCalculate in kJmol-!, the crystal field
stabilization encrgy attained by Fe** ion
in an octahedral oxide ion environment.
Given, A, for Fe? ipy oxide ion environment
15 124 kdmol"', What w;llbe the value of

CFSEina tetrahedral cnmnmgnt of oxide
ion. AR ¢ a

Scanned by CamScanner
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(i1) A blackish brown coloured solid (A) whgn
fused with alkali metal hydroxides 1n
presence of air produces a dark green
compound (B), which on electrolytic
oxidation in alkaline medium gives a dark
purple coloured solution of compound (C).
Acidified aqueous solution of (C) on
treatment with oxalic acid gives a
colourless species (D). Identify (A), (B), (C)

and (D). Also explain the sequence of
reactions involved. 6

1,800 /

' A
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[This question paper contains 4 printed pages]

Your Roll No. ] e S

Sl. No. of Q. Paper - 22072 Ic

Unique Paper Code + 32171402

Name of the Course : B.Sc. (Hons.) Chemistry
Name of the Paper : Organic Chemistry - [1]
Semester : IV

Time : 3 Hours Maximum Marks : 75

Instructions for Candidates :

(a) Write your Roll No. on the top immediately
on receipt of this question paper.

(b) Attempt six questions in all.

(c) Question NO.1 is compulsory and carries
1S marks.
(d) All other questions are of 12 marks each.

1. (a) Amine'A'(C H,N) reacts with benzoyl choride
in the presence of sodium hydroxide to give
compound ‘B’ (C H NO). ‘A’ reacts with
benzene sulphonyl chloride in potassium
hydroxide solution to give water insoluble
precipitate of compound 'C'. Identify
compound A and give equation for its
conversion into the compound B and C. Name
the reaction involved in the conversion of A
to B withmmhams.m 6

P.T.O.
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(b) Anthracen¢ UI}dﬂrgﬂea electrophilic
substitution reactions at 9-position. Explain.

3
(c) How will you distinguish between 1° 2° and
30 amins using Hinsberg test. 3

(d) Suggest a best reagent for the conversion of
_pyrrole to (i) 2-nitropyrrole, (i) Pyrrole-2-
sulphonic acid , and (iii) Pyrrole-2-aldehyde.
1x3=3

2. Carry out the following conversions using the
necessary reagents : 3x4=12

(i) Nitrobenzene to p-nitrophenol
(ii) Aniline to p-nitrobenzoic acid
(iii) Naphthalene to o-aminobenzoic acid
(iv) Pyridine to 2-pyridylacetic acid
3. (a) Arrange the following nitroanilines in the
order of decreasing basicity with suitable
explanation : _ 3

NH,
f No,

NH, NH,
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mbered
f ﬂ? t“'.s'iulttii.blg

tion
_mlnc substitution

(CH,C0),0, SnCl,

al
%5

piels- Alder
le undergﬂeg

]
>B

> C

o Cnnc_ H’Son 16°°C

—>D

P.T.0.
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(v) CH,CH,NH, CHCI, KDH;E
. I
(vi) H,C—C—NH, E"‘-‘f‘:’” oF

5. (a) Explain the reactions which indicate the
osition of linkage between pyridine and
Rl-methylpyrruhdme In nicotine. 6

(b) How will you distinguish between nitriles
and isonitriles ? Explain giving reacuong

involved. ‘
(c) Whatis isoprene rule ? Indicate the isoprene
units in the structure of citral. 3

6. (a) Give the synthesis of nicotine from
nicotinonitrile, 6

(b) What happens when: 2x3=6
(i) Citral is treated with aq. K,CO;
(ii) Nicotine is treated with K,Cr,0,/H"

(iii) Phenanthrene 18 subjected to
ozonolysis.

7. Write short note on the following (any three) :

4x3=12
(a) Gabriel phthalimide synthesis
(b) Skraup Quinoline s_‘,mthﬂﬁrs
(c) Fischer Indole sjmthc‘ T
d) Hoffmann bro ide degradat
(d) mamide degrat 1800
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vour Roll No.

Sl. No. of Q. Paper . 2203 IC
Unique Paper Code + 32171403

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

Name of the Paper : physical Chemistry-IV
Semester - [V
Time : 3 Hours Maximum Marks : 75

Instructions for Candidates :

(a) Write your Roll No. on the top immediately
on receipt of this question paper.

(b) Attempt six questions in all.

(c) Question No.1lis compulsory.

(d) Attempt at least one question from each
Section.

(e) Use of scientific calculator is permitted.

1. Explain any five of the following : 5x3
(a) Larger the activation energy, greater is the
effect of temperature rise on rate constant.

(b) The molar conductivity of Li* ion is less than

s* ion in aqueous medium.

P.T.O.
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(c) Walden’s Rule is not applicable to cations of
small size. :

(d) Rate of a photochemical reaction is
independent of the initial concentration of
the reactants.

() Quantum efficiency of fluorescence
decreases with the concentration of the
solution,

(f) Beer’s law fails in case of aqueous dilute
K,Cr,0, solution.

(g) Itis rare for a reaction to have molecularity
more than three.

Section - A

2. (a) Discuss the asymmetry effect and
electrophoretic effect in Debye Huckel
Onsager theory. 4

(b) Explain using Grotthus mechanism, how H*
ion and OH" ions have abnormally high
conductance values., _ 3

(c) The conductivity '
[Co,Fe(CN),] is %gg ?{fgiu;ﬁtggr?oglgot?l:{
of water used is 4.1 x 107Q! cm™'.The ionjc
molar conductivities of Co?* and Fﬁ{cmﬁ* are
870! ¢m* mol-! gnd 444Q~' cm? mo]-!
respectively. Ca)coylate the solubility ang

solubili :

2

o
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(a) Whatis transference number ?

(b)
(c)

(a)

Derive the expression t & vfor an jon where
t is the transference number and y g the
absolute velocity of the ion. 5

Explain Wien effect. 3

A potential of 5.60 V is applied to two
electrodes placed 11 cm apart; how far is an
ammonium ion expected to move in 2 hours
in a dilute solution of ammonium salt at 25°C ?
(Given : 2 (NH,') = 73.4Q"' cm? mol')

4

Calculate the transport numbers of H* ion
and CI' ion from the following data obtained

from the moving boundary method using
cadmium chloride as the indicator

electrolyte.
Given : Atomic mass of Ag = 108 g mol™!)
(

Concentration of HCI solution = 0.100 N

Mass of silver deposited in the coloumeter

‘ = 0.1209¢g
Mo?emcﬁ'tr?t:ﬂ'le bﬂundary = 7.50 cm
Cross — section of the tube = 1.24 cm?

4
5 P.T.O.

A
1
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(b) Discuss the titration Curves obtained in the
conductometric titrationg of . 4

(i) HCI versus NaOH solutions
(if) CH,COOH versus NaOH solutions

(¢) Molar conductivity of 0.01 M solution of

MgCl, is 195 Q! cm? mol™ at 25°C. A cell
with electrodes that are 1.80 cm? in
surface area and 0.50 cm apart is filled
with 0.01 M MgCl, solution. How much
current will flow when the potential

difference between the two electrodes is
2.0V ? 4

Section - B
S. (a) For the given second order reaction

A + A - Products

(i) Write down its differential rate law and
deduce the integrated rate law.

(ii) Show that the half-life of such a reaction
is inversely proportional to the initial

concentration of A, : 4
(b) Write down the differences between order
and molecularity, 3

4
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(c) The following results were obtained from
the saponification of ethyl acetate

CH,COOC,H, + NaOH + H,0 - CH,COOH
+ C,H,OH

using equal concentrations of ester and
alkali.

Time/ min

0 4.89

10.07

Vol. of
acid /ml

47.65 | 38.92

32.63

7]

2258 lum I

Show that the reaction follows second
order kinetics.

S

6. (a) Using Steady State Approximation, derive the
differential rate law for the reaction between
NO, and CO at low temperature.

NO,+CO - NO + CO,

The proposed reaction mechanism is -

NO, + NO, —h NO, + NO (slow) '

NO, + C?—-—El—-) ND: - Coﬂ (fast) 4

P.T.O.
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fb) f:rmpa're the rate constants as given by
henius equation and the Collision theory

and show that : 4

() For the reaction :

2 NOCI (g) - 2NO (g) + ¢y,

The rate constant is 2.8 x 10-5 mol! dm?3 !
and 7.0 x 10! mol-* dm? g-! at 300 K and
400 K respectively. What is the energy of

activation for the reaction P 4

7. . . "
(@) Kinetics of ¢hzyme catalysed reactions is
Studied by Michaeljg - Menten mechanism.

Usi roxi
Ing the Steady Siate approximation, relate
e e
4yme and subgtrata concentration to rate

- & -
BT L R
3 -
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Sr. No. of Question Paper . 2341 IC
Unique Paper Code : 42171205
Name of the Paper : Chemical Energetics,

Equilibrium & Functional
Organic Chemistry- |

Name of the Course : B.Sc. (Programme)
Semester 11
Duration : 3 Hours Maximum Marks : 75

Instructions for Candidates

I. Write your Roll No. on the top immediately on receipt
of this question paper.

2. Use of Scientific calculator and log table is allowed.

3. Use separate sheets for Section A and Section B.

SECTION A
(PHYSICAL CHEMISTRY)

Attempt any three questions in all and

Question No. 1 is compulsory,

|, Attempt any five questions :

(a) What do you understang p,, buffer? Give an
ﬁxamplﬁ of bﬂliﬂ buffcr,

H-hl?‘l P-T-O-
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(b) What are extensive d intensive variables?

tensive and intensive-
» lemperature, heat

Classify the following ag ex

molar entropy, enthalpy
capacity.

(c) State Le-Chatelier’s Principle

and explain the
effect of change of lemperatyre

on equilibrium.

(d) What is pH? Calculate the pH of 0.001 M NaOH.

(¢) Differentiate between

differential enthalpy of
solution and

integral enthalpy of solution.

(f) Why salts of strong acid and stron

g base do not
get hydrolysed?

(2.5x5)

(a) Define enthalpy of neutralization. The enthalpy of
neutralization of HCI with NaOH is 57.3 kimo]-!

and NH,OH is -51.3 kJmol-!. Calculate the
enthalpy of ionization of NH,OH.
(b) Explain the term centropy and give its physical

significance. The entropy of the universe g
increasing, Explain,

(c) What is the Physical significance of AG? Show
that AG, = = -TAS, . (4,4,4%)

(a) What are (p, characteristics of chemical

equilibrium? Fjpq the relatiuni!!jp between Kp and
Ke. |

Scanned by CamScanner
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CHy—cH=cH, + HBr

l PCC
Zn-Hg/HC

-~ C

(b) Discuss how benzene i converted

into
chlorobenzene.

Explain its mechanism.

(¢) What do you understand by S 1 and Sy2
reactions? Discuss the stercuchcm:stry of S,1

reaction, (4,4,4'2)
6. (a) Give reason for the following :

(i) p-Nitrochlorobenzene undergoes nucleophilic
substitution reaction faster than chlorobenzene,

(i1) Phenol is more acidic than alcohols,

(b) Why do aldehydes and ketones undergo nucleophiljc

addition reaction? Give chemical reaction for the
formation of oxime.

(C) How Wi" you convert?
() Acetaldehyde to jsopropyl alcohol
(i) Acetyl chloride to acetaldehyde
@2x2,4%4,2x2) |
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8. (a) Write short notes on

G;ﬁ dol cond r nsa

(ii) Wittig reacti
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(b) State third law of Ihcrmﬂﬂynami
Cs.

in thermodynamics? Why is it important

(c) What is the difference between b
ond enthalpy a
dissociation energy? Py and bond

(d) What is the significance of AG® ?

(e) Calculate the pH of pure water at 40°C, given that K
at 40°C is 3.8 x 104 M2, )

(f) Briefly explain the application of solubility product
principle in purification of common salt. :
(2,2,2,2,3,2) |

2. (a) Derive the expression for Kirchoff’s equation for
variation of enthalpy of reaction with temperature.

(b) What will be the pH value of a solution obtained by
mixing 5 g of acetic acid and 7.5 g of sodium acetate
and making the volume to 500 cm*? Given K, of acetic
acid = 1.8 x 105 at 25°C.

(c) State Le Chatelier’s Principle. Consider the reactions :
() N, () +3H, (g) = 2NH,(g) AH°=-924 kJ

(i) 2HI (g) = H,(g) + L(® AH=1242 kI

What is the effect of int‘.'l'ﬂl.;ﬂ.;"éf temperature and

pressure on the course of the above reactions?
(4,5,3)
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(a) Define heat of formation and heat of combustion of a
compound. Calculate the heat of formation of ethyl
alcohol, given that heat of combustion of ethyl alcohol
is —1380.7 kJ mol™" and the heats of formation of
H,0 (1) and CO, (g) are —286.6 kJ mol™' and -394.5 kJ

mol-' respectively.

(b) Derive the law of chemical equilibrium

thermodynamically.

(c) What is the significance of Debye’s T-cubed law? )

(d) Derive expressions for hydrolysis constant, degree

of hydrolysis and pH for salt of weak acid and weak

base. (4,3,1,4)

(a) A mixture of solid SrSO, and solid BaSO, is shaken up
with water until saturation equilibrium is established.
Given K | (SrSO,) = 7.6 x 107 M? and K, (BaSO,) =
1.5 x 10-° M2, calculate the concentrations of Sr?*, Ba?*

and SO

(b) Starting from the expression for K, derive relationships
K, and K,. The value of K ° = 221 x 107

reaction, calculate the value of K °.
g

between Kp'
at 25°C for the

+ 50, (2) > 3CO, (g) + 4H,0 (g)
| P.T.O.
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Given the average bond enthalpies (in kJ mol™') are

CC_ |CH  [ce0 0=0 JoH__]
347|414 |74l 498|464 |

(4,4,4)
f

Section B
(Organic Chemistry)
Attempt three qﬂl'ﬂfﬂ!ilf{hm this section.
Q. No. 5 is compulsory.

5. (a) Complete the following reactions :

Scanne by CamScanner
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(v) Clghe ™ @0, ¢

(b) Give the steps involved in the formation ©f phenol from
benzene by Cumenehydroperoxide method.

(c) Describe Lucas test to distinguish between primary,
Secondary and tertiary alcohols. (8,2,4)

6. (a) Write down key differences between the S,? and Sy’

mechanism followed by alkyl halides.

(b) Explain why allyl chloride is more reactive than vinyl
chloride towards nucleophilic substitution.

(c) How will you synthesize Methyl propyl ether using
Williamson ether synthesis and what are the products if
this ether reacts with HI?

7. (a) Reaction of ¢i [_‘ﬂ:ﬁ!j;.f.f.% with ammonia derivative

ol 4
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+

(c) What products are likely ti;?:'lse obtained when a benzyl

alcohol and propyl alcohol is oxidized with PCC and

alkaline KMnO, respectively? Explain with the help of §
P

an example.

(d) With the help of a suitable example write down S,
mechanism. t (3,3,3,3)

(iv) Houben - Hoesch condensation

(v) Wolf Kishner reduction
(vi) Aldol condensatiop |
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Sectiop A
(Inorganic Chemistry)
Attempt three Questions in all.

1. Explain any five of the following :

(i) The Hg-HgO line changes slope at 356°C in
Ellingham diagram.

(i) When heated, sulphur melts to a mobile liquid,
but on further heating the viscosity increases
sharply and then decreases again.

(1)) Despite having high ionization enthalpy, in
aqueous solution Li is as good reducing agent as
Cs. ’

(iv) The ionization enthalpies of group 13 elements
are in the order of:

B>Al<Ga>In<Tl.L

(v) Aluminium carbide is called methanide whereas
calcium carbide is called acetylide.

(vi) Aluminium shows certain similarities with
beryllium.

(vii) Oxygen differs from the rest of the elements of
group 16, (5%2.5=12.5)

2. (a) Carbon monoxide js a better reducing agent for
metal oxides than carbbn:'b’ﬂlhw a temperature of
710°C but above thislt mm reverse is true,
Explain, e
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(b) Arrange the fulloﬁjﬁi B nncids of chlorine 1N or

of increasing acidity .

ol r.
HCIO,, HCIO,, HCIo, Hclo. Justify YO apeus

, of
(c) Explain briefly the electronegativity '™ terms

Pauling’s and Mullikan’s scale-

(d) Give an example of : )

i i ¢
(i) Oxoacid of phosphorous: wher
phosphorous exhibits: +1 oxidation state,

(ii) Hydride of nitrogen, where nitrogen
exhibits: =1 oxidation state.  (4,3.5,3,2)

(a) Discuss briefly the steps involved in Parke’s
process for recovering Ag and Au from Pb.

(b) Taking diborane as a representative example,
explain what is meant by a three centre — two —

electron bond.

(c) Identify the example, which best suits the property
mentioned, giving reasons for your choice :

(i) Strnngm_'ﬂile: NH,
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b %

Il‘ i
() it a short T

3

l:l. ['E'ﬁfﬁfﬁaﬂle the specificr
~ the following metal

.

(ii) sulphuryl

(iii) Paruhla '. ¢

. ‘I'"Sé) What happens wh
- waler. 1

(ii) Manganese
(iii) Tron.

L

PR s e | Bt 1 B
1

(Physical
- Attempt three qu

(a) Explain briefly the fo

i ... e
S ~ o, e
N_. . T
4 Edo WILLLL
LY

[ ..-'."\"’\"H‘- . | _._..;" i
fs =§K*\;.j lu_{l_i - ol carbon,
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ut‘ the gas decreases the
1; of the molecules of the
but the collision frequency

1 gas increases with an

paraturc put for a liquid

rse is truc.

v of o : "i, '_n diﬂs states ﬂlld d:l’ive
€xpression for the same.

(2,2,2,2,2,2.5)

(a) Derive the - expre 1I the van der Waals

“- 88 ¢ "l'ifé?} erms of critical temperature,
L‘;ﬂ ical pressure P_ only.

(b) Det L“ erplanar spacing between the

ic lattice of length 450 pm.

© ,1 e takes 46s to flow through an Ostwald’s )

iscometer while water takes 685 at the same i
densities are (.8 gmL-! and |
"_‘,i:'F1 ;. and the coefficient of

> X107 Pa 5, calculate
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(b) A reaction has ex|
Rate = K[AJ[B]. If the concentration of A 1S
doubled, and the concentration of B is halved, what

happens to the * rate?

(¢) Derive the Integrated Arrhenius equation for

- showing effect ."*‘“.’.. srature on reaction rate.
(d) Addition of sodium nitrate increases the surface
tension of water while the addition of detergent
decreases it. Exp n. (4,3,3,2.5)

8. (a) The decomposition of N N, 0y is an important process
in tropospheric uhemfutr}r The half-life for the
first-order decomposition of this compound is /

2.05 x 10* s. How long will it take for a sample of {
N,O, to decay to Gﬂﬁ;jnf its initial value?

(b) The distance between two consecutive (110)
planes of a crystal ﬁﬁﬁ?& x 107" m. What will
be the glancing angle for an X-ray of wavelength y

0.65 x 107" m incident on the plane for first order
reflection?
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Give full form of AZT and where is it used.
2

(c)

(d) Differentiate between Aerobic and Anaerobic

Fermentation. 2

(e) Give structure of penicillin and paracetamol.
2

2. (a) Define antifungal drugs. Give one example

of any sulpha drugs. 3

(b) Discuss the production of citric acid in

fermentation process. 5

(c) What do you understand by Retrosynthesis ?
Explain retro synthesis with a suitable
example. 6

(@) Write a short note on Non-steroidal

anti-inflammatory drugs with suitable
example. 4

(b) What are Phenobarbitals ? Discuss any one
drugs synthesis of Phenobarbitals. 5

2
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on of

(c) Discuss the industrial Pr‘:para“ 5

Penicillin,
OR

Discuss the synthesis of Vitamin C.

4. (a) Differentiate between sulpha drugs and

sulphur drugs with suitable example.
' 2

(b) What do you understand by cardiovascular
drugs ? Give one example, 2

(¢) Discuss the synthesis of Vitamin B-12 and
give its any two uses. 5

OR

Discuss the synthesjs of Lysine by

fermentation process

(d) What is Structure Activity Relationshj
. 1p

ann
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on receipt of this question paper.
(b) Attempt four questions in all.

(c) Question HO-I 1s compulsory.
(d) Attempt any,\_tjlree other questions.

can be a cosmetic or drug or both.”
w1 ll.".“.~" 22 PIEB- : 3

y e of Sequestering ageilta_ in
»2 Give an example. s
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(c) List the ingredients in the preparation of
talcum powder. 2

(d) What are essential oils ? Give two examples.
2

(e) List the ideal characteristics of a good
lipstick. 2

(f) Mention the role of plasticizer in preparation
of hair spray. Give an example of a plasticizer.
2

2. (a) Explain cleansing action of shampoo and give
an example of an antidandruff agent. 4

(b) What are the various categories of hair dye ?
Explain them briefly. 4

3. (a) What are antiperspirants and deodorants ?
Give the preparation of liquid antiperspirants.
4

(b) What are sunscreep loﬁqjiﬁ Explain the
term SPF and give jts formula. =

2
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i for preparation of cold
ion the function of various

4

b are va
[ ) What a Vario us ethods developecl in the

e DN o . :
xtracti I of essential oils from natural

sources PiRynTRe. . . .
21D tplain them briefly. 4

5. Write short - notes (any two) : 2x4=8

{a) Nail : and '“:E_i_: remover

(c) -w' flavours )
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(b)

()

Calculate the % atom economy of the major

product in the given reaction :

C.H,0+ CH,MgCI+H,0 —»C.H,,0+MgCl(OH)

(major)

Does atom economy affect the % yield of a

reaction product ? 3

Discuss trans-esterification with reference

to synthesis of Biodiesel. 2:5

What you don’t have can’t harm you’. Explain
this statement in context of Green

Chemistry. 2.5

What is supercritical carbon dioxide ? What

are its advantages over organic solvents ?
3

() Explain ultrasonic cavitation. How does itlead

to high temperatyre generaﬁon ina ﬁquid ?
4
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3. (a) Discuss Flixborough accident. Outline the
Asahi’s process for cyclohexanﬂl synthesis

comparing it with conventional route.
S

(b) How can zeolites be classified as green

catalysts over synthetic catalysts ?
2.5

(c) Define antifoulants and give an example of

a green antifoulant. 2
4. (a) Write short notes on (any two) : 4x2=8
(1) Ionic Liquids
(ii) Rightﬁt@ pigments
(iii) Atom uneconomic reactions

(b) Reduced derivatisation makes a' reaction
greener. Explain. 15 A
{
-
> P.T.O. }.-"

[ -
o
L k . i
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. (a) Outline the synthema‘ ut’ PLA !:rbm corn

starch. ' ”:»-'1 : N 3
(b) Give nnn exampl: ea.ch !'or 1.5%x2=3

(i) microwave asmated re&:'ﬁon in water.
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Name of the Course . B.Sc. (Prog.) Chemistry-DSE 2B
Semester - M
Duration : 3 Hours Maximum Marks : 75

(Write your Roll No. on the top immediately on receipt of this question paper.)
Attempt three questions each from Section A and Section B.
Sections A and B are to be attempted in separate answer sheets.

All questions carry equal marks, ; &1

The questions should be numbered in accordance ﬁ

to the number in the question paper.

SECTION A (Inorganic Chemistry)

(Attempt any three questions)

(@)  Which of the following is not considered an organometallic
¢ompound and why ?

ﬂ lB{OCHJ)J' {C Hj );Zn Cﬁ 5TI(UC3HT)J
' P.T.O.
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(h)

(c)

(d)

(@)

(b)

(c)

(a)

(2) 8834
On the basis of VBT predict the shape of Cr(CO), which

is found 1o be diamagnetic.

Why is Na'CsHs more stable than Na*C.H,, ?

The C-C distance in Zeise's salt is 137.5 pm in comparison

with 133.7 pm in free ethylene. Explain the statement in

detail. 42245

Calculate the effective atomic number or 18 ¢ count in

the following compounds :

Fe,(COY, [Mn(CO)(n™-CoHy)], [Cr(nf-C H (COY,
[Co(m-CH ) CH,),]

Arrange the following species in their decreasing CO

stretching vibrational frequencies and explain the

reason :

() V(CO);, CHCO),, Fe(CO)-

(i) [Mn(CO),]", [V(CO) ], Cr(CO),

Write down any one the -method for the preparation of
Fe(CO)s. Using VBT explain the sm:ture of Fe(CO),. Are
all the Fe-C bond lengths identical atmm wml‘t‘ ?
Emhh. - : __:' s 4445

—
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SECTION B (Org; !,: e

8834

[.‘\ttempl ﬂ‘ny‘ E ' ce

5. (a) Complete the _.“_1.‘_-,_.: o -

()

(i)

e i
/ '\“." il

(v)
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(5)

b / \ DMF

POCI;

b Pyridine is more basic than pyrrole. Justify.

(c)  Electrophilic substitution in naphthalene takes place at

| position. Explain.

(d)  Give the steps of preparation of Haworth synthesis of

Naphthalene. 62225
0. (@)  Write reactions for the preparation of any three of the

following from ethylacetoacetate :
(/)  Succinic acid

(i)  4-oxopentanoic acid

(iif)  Crotonic acid

(v) Adipic acid

(b)  Arrange pyrrole, thiophene and furan in increasing order

of their aromaticity with suitable explanation.

(¢)  Anthracene undergoes electrophilic substitution reactions

at C9, CI10 positions. Explain,

(d) Write the mechanism for the preparation of

Ethylacetoacetate by Claisen Condensation. 5.2.22.5

7 N | £|
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(N

F il - (iif)

() A conjugated dienE'*“ bsc

compared to diene in which
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(@ Explain auxochrome and chromophore with suitable

examples,

(¢) How will you dlstmg,utsh between the following pairs ut'

compounds b}' IR spcctrnscopy

()  CH,COOH and CH,COOCH,CHy ,

(@)  Explain :

() Veo S!n?hing in amides occur at lower frequency

; 'lll'mi':::cun?&pond ing acids. J

(i) Expgn the fingerprint region in IR 5pe¢mw

;;;;

(i) Deﬂn;.- bathochromic and hypsochromic shift.
Tl i ‘I" h
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Unique Paper Code _',175913

IC

Name of l_hl'.' Paper ,:_fl '.'ﬂ_h:mlﬂry of s- and p-Block .

?_ .Uzﬁﬁments, States of Matter &

‘Chemical Kinetics
Name of the Course : Generic Elective Chemistry .ﬂ:_lr.

fi el B0 ) -

’ Ra

Semester $ ° v/l '

Duration : 3 Hours

.n"
|

(Write your Roll No. on the top in

Attempt six questions in all, ¢ _. questions from each Section.
K . .
Use separate answer-sheets for Section A and Section B

. -

b4



2924
I Explain :

(@ cclis ot hydrolys

hydmlyscd.
'

(B)  Oxygen exists as O, mole

molecules.

() The properties of Liif_ip Mg

e
-~ 1K
7

i

(@)  Which is more stable PbC or PbCl, 2

B

(¢)  What is the di'ft_‘gmncfﬁ nineral and ore ? 2

o

B I
N

(" Arrange in the increasir g order of acidic character HF, HI,

HBr, HCI.

@) hich is more | active white P or red P 7 15

(@ Give the structure of the following : L3
- A

(i) Caros A_e
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2024

B

(Physical (ry)

Question No. 5 h}@ﬂpﬂliﬂf}' '
y s I
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© 473 K and 30 atm respectively, Calculate its van der Waals

constants and the critical y’;ﬁlume.
3-

(©)  What is the cffect of .-...q,_*. iture on viscosity of

liquid ? 6. 3, 3%

[
7. (a) Derive the expression for the half-life for the second
order reaction having same reactan:
(5) At a certain temperature the half-life
decomposition of ammonia in contact with

as follows :
Pressure (mm of Hg)

Half-Life periog (min)
&
Find the order of the

.
a0,
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- which Eu ﬂﬁJ second order | - are

500 pm apart, using X-rays of

y-centred cubic
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question pa
! Papes Containg 6 printed pages.)

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

.r. No. of Question Paper . 3049 IC
jique Paper Code 32175916
..me of the Paper :  Chemustry of d-block Elements,
Quantum Chemistry and
Spectroscopy
vame of the Course . Generic Elective for

Honours : Chemistry

Semester 1V

Duration : 3 Hours Maximum Marks : 75

Instructions for date

|.  Write your Roll No. on the top immediately on receipt
of this question paper.

2. Attempt SECTION A and SECTION B on
SEPARATE answer sheets.

3. Use of scientific calculator is permitted.

SECTION A
INORGANIC CHEMISTRY
Attempt ANY THREE questions.

1. ) Giving reasons foi any four of the following :

P.T.O.
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(i) [Cu(NH;))*" is Square planar whil¢
[ZnBr,]J*" is tetraheqrq|

(if) Cobalt (1) is easily oxidized to cobalt (I11)
in the presence of Strong field ligands.

(1) Potassium dichromate is highly coloured.

(iv) Radii of elements of third transition series
are similar to those of second transition
series.

(v) Transition metals form large number of
complexes.

(b) How many stereoisomers are there for the
octahedral complex [CoBr,Cl,(en)]"? How many
of these stereoisomers are optically active?

(10,2.5)
2. (a) Write the IUPAC names for any three complexes
(1) K,[O,CI,N]?
(i) Na,[AI(C,0,),)

(iii) [Cu(NH,),] [PtBr,]

(%) [(NH,),Co-NH, -0,-Co(NH,),CL,]Cl,
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o geometry and magnetic

- . eXCS.

: 6
| field splitting diagram for d® metal
1 4.1 environment. Calculate
. (4.5,5,3)

wulae for the following complexes :

hylammoniumheptaiodidozirco-

| .. :" ... _L'_.__

 terafluoridobromate(111)

inechromium(II) hexanitrochromate
-

do fpp_ernxid_uletrakis(ﬁth?!iinﬁe

Jicobalt(Initrate - j

tir ; are llltﬂd m thﬂ fﬂﬂﬂﬂlﬂ&

......
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[Cr(CN),)? 26,600
[CrF )* 22,000

(c) Name the type of isomerism in the following :

(i) [Co(NH,),][Cr(C,0,),] and
[Cr(NH,),]Co(C,0,),]

(ii) [Co(NH,),Br]SO, and [Co(NH,),SO,]Br
(6,4.5,2)

4. (a) Compare and contrast the magnetic and spectral

properties of elements of d- and f- block elements.
(b) Write short notes on any two:

(i) Separation of lanthanides by ion exchange

process
(i) Inner and outer orbital octahedral complexes.

(iii) Catalytic activity of transition metals

(c) For Fe* ion, the electron pairing encrgy P =28,000
cm' A, values, for complexes [Fe(H,0),]"" and
[Fe(CN) ]~ are 21,000 and 38,500 cm™" respectively.

Calculate CFSE for both the complexes.
(4,5,3.5)
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I ~le of mass m existing in a one-
w/ -. . ﬂlg!h [. Set up the relevant
S B It on and derive the expression

‘degeneracy and node using the
e - dimensional box as an example.

rJ m I A'mmlns .._. o ____J

G-O bond : -:-‘.
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(b) A certain substance in a geqy of length / absorbs
10% of the incident light what fraction of the
incident light will b€ absorhed if the length of the

cell is 417

(c) The rotational spectrum of 'H'°F shows the
J=0-—J=1 absorption at 4].11 ¢cm™'. Calculate
the bond length of the molecule. (4,44.5)

Write short notes on the following :

(a) Free Electron Molecular Orbital (FEMO) model
to explain electronic transitions.

(b) Bathochromic and hypsochromic shift. i

() Effect of isotopic substitution on rotational spectra
of a diatomic molecule. (4.5,4.4)

PHYSICAL CONSTANTS
Planck’s constant 6.626 x 10-34Js
Velocity of light 3 x 10%ms-!
Avogardo’s number 6.023 x 103 m
| amu 1.66x 1027kg
(200)
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S. No. of Question Paper @

Unique Paper Cddt_:'
Name nflhq.Fﬂppr_ J .

Name of the éuurse

Semester BF |

Duration : 3 Hours

(Hrite your Roll No. on the o

Atiempt. six questions” in
Use .'.cpamc

Uaﬁ nfsc

j

sufficient]

e
-t

®) Bl

5913 ' HC

ﬁtry of sand p hlncl: clements,
(33 ﬁl'mnmr and chemical kin:tlu .

.,.._Elnﬂivq : Chemistry

Maximum Marks: 75
[ on receipt of this question poper.j
M I s
ce questions from each section.
ection A and Section B,

1

. /

' AR
alculator is allowed.

I~

Chemistry) i
- 4 E

10 reduce lnynuu“ § oxfdm if a '"Jf |

\perature is used. msﬂﬁ'ém

i

.ﬂ ; i
JI_Inghn.n-!'Ifﬁ o *’-ﬂ.!_ I I
II- . " - .-“
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.Explmnanymaofthu wlng*-.,.g‘ s, 2x]5

Make pairs. of the following on"the basis of similariy,
o 0 N "', 3 | ‘ :

(@ 0) 7670
: at 'y » :
L . . + . . i
Explain electrolytic purification of metals. |

Differentiate between any rwo of the fhl}uwhg :2x1.5
() Mineral and ure '

(if) Calcination and r

(#if) - Gangue and slng.

Discuss allotropy in cart __

g -
(i) 11(1) is more s -

(i) Iumunnn emhal p*“‘ Oxygm is less than that
i _

of Niu-ogen Al ;1 J eml tmhd suggests an

mcm in 1 122 ?’I'ﬁ . along a period. Give
. ﬂ:asuns -
(Hi) Why lm Gallium maller in size as compared 1o

- ﬁlmnmmm )
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.,"lll "1. ‘-'?G'EI N
soativity in terms of Pauling's

-SH‘E lIId |r~ ﬁt: E:?: 1 LT ". I. ‘ 3

d)  Explain bﬁe ﬂ . ¢

3. (@) ,_Dmn'hf. lml

re _1:?;- 'q_ing' q_sirigl_;diﬁdlzanqe, as an
135

(b} f-\'frite nnme. .~J ctur _of-_;;n?. n#oolw-'iﬂi '

fsfl’implw . B3,

Answer any w0 of the following reactions © 3
M ﬁs* + NHES ©

‘II
-

e

(if) P(:l5 + 4H.

(i, H,80, + SOy = § i

What .hpp ens ’1" ydruzine reuut: ‘with
S RE S .
chlorine ? S

. o
L : -
o )

|_ s 4 ..'..

Write Industrial applications of ammonia. y 35
e T '. Ry

e

wcids of ehlorine in i -*LJ?‘”- er of a ‘:hJ,J

,} | ol C | |
rﬂﬂn@ \‘Jl '*-' 1) i .. Tg

i . - - o, o =
: ;,-_.-_“ notes On any u ‘]f HL.L JJE‘“i:T 2x3
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Section B
(Physical Chemistry)

(1) Write the mathematical expression for the Maxwell

distribution of molecular speeds of a gas. Explain briefly

%

the terms ‘involved. How does the change in temperature

“influence the distribution of molecular speeds ” 4

(b)) Calculate the most probable velocity, average velocity

and root mean square velocity of CO at 298K. 4
(¢)  Derive,the rclatinﬁ_s -
P_ = al27b* and T, = 8a27Rb | 45 M

(@) Define the surface tension of liquid.' Describe the: drop

number method for the determination of the surface

tension of a liquid. a7 45

(k) “With the given viscometer, the times of flow at 20°C
for water and an unknown liquid (4 = 122 g em™) were

‘found to be 155 sec and 80 sec NSPGF“WI}’- Calculate

L]
L]

the absolute viscosity of ﬂﬂ“ ““k"b“'“ Diquid at 20°C

if viscosity and density Oﬁ‘{““ are 1.005 Centipoise |

and 1 g cm? respectl\'elg | 4
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(a)

(b)

()

(a)

(i Law of constancy of interfacial angle

s ) ~ 7670

Explain Why the viscosity of 8as increases
with temperature byt that of liquid decreases with

temperature. - 1o

What are the differences between crystalline  and

amorphous: solids ? - 4

When a certain crystal was sudied by the Bl‘?BB’S
method using X-rays of wavelength 229 pm, first order

X-ray reflection was observed at an angle of 23°20' :

() What is correspondmg inter-planar spacing ?

(i) When another X-ray source was used, a rcﬂectmn

was observed at 15°26. What was the wavelength
of these X-rays ? -, s
write short notes on any two of the following :

() Law of rational indices

(iii) Schottky defect and Frenkel defeéct.” . 2x2=4
Derive the integrated rate law equatiori for a second
order reaction when the initial concentrations of both
reactants are same. - e

S PTO
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-
L
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APEr Contgins 8 printed pages)

Sl. No. of Q. Paper : 7668 HC

Unique Paper Code : 32175902

Name of the Course : Generic Elective:
Chemistry

Name of the Paper

Chemical Energetics,
Equilibria & Functional

Organic
Semester : IV
Time : 3 Hours Maximum Marks : 75

Instructions for Candidates :

(a) Write your Roll No. on the top immediately
on receipt of this question paper.

(b) Attempt 3 questions from section A and
section B.

(c) Please indicate the section you are

attempting and do not intermix the
sections.

(d) The questions should be numbered in
accordance to the number in question

paper.
(e) Calculator and log table may be used.

21 1 {(0)

L.'“.-- ."";II ;&
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1.

Section-A

(Attempt any three Questions in all)

(a)

(b)

(<)

(d)

(€)

(a)

e
Calculate the entropy change when (;";L
mole of ethanol is evaporated at 351K **

molar heat of vaporization of ethanol 15
39.84 kJ mol!

Derive Kirchoff’s equation showing the¢
variation of AH with temperature.

State and explain the Le Chatelier
principle by predicting the effect of
temperature and pressure on the following
equilibrium reactions 4.5
(i) PCI (s) = PCIL, (g)+Cl, (g) AH = +ive
(i) 3H,(g) + N, (8 = 2NH, AH = -ive
Calculate pH of 0.2 M Ba(OH), solution at
25°C. Assume complete disiociation. 2
At certain temperature degree of dissociation

of pure water is 1.81 X 10”°. Calculate ionjc
product of water. 2

Define standard state of a substance 4,4
standard heat of formation Ay of
compound. Calculate AH for the I'ﬁac{

tion
CO,(g) + H,(gg — CO(g) + H,O(g)

Given AH'for CO,(g); CO(g), H.O

f 2\on : (
-395‘01 -1 1 1.31 2and- -248'8 12("] gr)nare
reéspectively, | 5

2 4

e
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(b) The degree of ionization of N,O, 1S 16'71' :
at 298 K and ] atm. Calculate [l‘]lt

equilibrium constant K, and K.-
dissociation reaction of N264 is

N,O, (8) =2NO, (g) T

(c) The solubility product of Pb,(PO,); 1S ]: S

10%? Determine its solubility in g L

3

2

(d) Give the application of solubility product
In cation analysis 2

(e) Differentiate between bond enthalpy and
bond dissociation enthalpy

OR
Differentiate between Differential and
integral heat of solution. 1.5

3. (a) Why is standard enthalpy of neutralization
(AH) of one mole of strong acid with one
mole of strong base is constant 1.6, -57.3
kJ mol'. What will happen to heat :af
neutralization in the following cases ?

(1) 200 mL of 1M strong acid and 100 mL
of 1M strong base are mixed #

(i) 100 mL of 1M weak acig
and
1M strong base are mixed b
: 4

3
PD.O"
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(b) What are buffer solutions ? Discuss acidl':
and basic buffers with one example €2¢""
Derive Handerson- Hasselbalch equation to
calculate pH of the buffer ngtit?ﬂ-
Calculate pH of buffer solution containing
0.2 M sodium acetate (CH,COONa) and
0.15M acetic acid (CH,COOH). GivenK_ (ace tic
acid) = 1.8 x 10° 6

(c) Find out the relationship between K , K, and
K. Under what conditions all the three
equilibrium constants are identical, that is
K, =K, =K, 2.5

4. (a) State and explain third law of
thermodynamics. What is its importance in
chemistry ? 3

(b) State and explain Hess law of constant heat

of summation. Is it applicable for other
thermodynamic variables ? 3

(c) What do you understand by the hydrolysis
of salt, degree of hydrolysis and hydrnlysis
constant of the salt ? Why a salt of strong
acid and strong base do not get hydrolyzeq /
change the pH of aqueous solutiop on
hydrolysis ? Derive an expression for piy o
the solution made upon hydrolysis of 4 salt

4
;:F’ } ‘1*..1
o
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a,
nf w : ‘.'r‘"~| =
K. i::il; :::isand strong base. Given that
Clation constant of the acid and

; 0
Ky is the hydrolysis constant of the salt, h

is degree it:if h i
91 hydrolysis and ¢ i
concentration of the salt. i g;ﬂ
. i
Section-B
(Attempt any three Questions in all)

B, -4

(b) Complete the following reactions an

Scanned by CamScanner



76068

(d)

6. (a)

OH
Br,/C H,COOH
—-——-—.___; _,I-‘

(ii) | B

Br,/CS,
______.* _?

O

(111) HCHO + @/U\H Cunc.NnDig 5

During nitration of benzene with mixture
of concentrated nitric acid and concentrated
sulphuric acid, nitric acid acts as a basec.
Explain.

P-Nitrochlorobenzene reacts more easily
with aqueous KOH than chlorobenzene,
explain with mechanism. 44,225

Complete the following reactions :

(1) C,H,MgBr A PCC

(i) CH,CHO = >B
(i) H,O CH,Cl,
CH,CH,CH,
KMnO,/OH  NaOH + CaO
(ii) 2 —5E A —>D
HO" @
6
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(b) Explain base catalysed hydrolysis of ethyl
acetate.

(c) Name the following reaction and give its
mechanism,

L CHJ,CH —
oN—{ S, Y—CH, _H
':\ _J,.-" | \‘:\ £ 3 —n

4

OH OH —
(d) Benzyl chloride is more reactive than aryl

chloride towards nucleophilic aromatic
substitulinn.Why ?

7. (a) Give SN? mechanism for alkyl halide by
taking suitable examples and discuss the
stereochemistry of the product so formed.

(b) Predict the product of the following

reactions.
Cl
] NaNH,/NH,
(1) > A+ B
NO,
H, i CH,
(11) (i) Arial O, ;
e —3 ?
() H'/H,0
v

1 8(0)
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OH

(iii) Conce.H, SO,
25'C

5

Cu #4573 k 5
(iv) CH,CH,CH,OH A >

(c) Complete the followjng reactions with
mechanism.

KCN/NaCN
i) cHoREN/NaCN
C.H,OH, A

-

O
) ,lﬁ%NaDH
(i) CH.OH + GH;-=C=Cleaasmm®
4.5,4,4

8. Short notes (any tlu'u'a)l'j:'.? 3
5 (a) Cannizzaro reaction

(b) Wittig reaction -

(c) Gattermann Kmm%

[51] _"I-.."_“_'_;-_'-" 1_‘:,._"_. 'ﬁ-rﬂ re. ~fion
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