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^ S (s(6v 2J-&&-a- i*.

: (l),;Ali questions a.? *V*F**r*?

^ Kgur«;titheri^Iai^*,,,raaJk*;

.' (3) Useof logarithmic table/iion-progfZ.'Liuia^-cr.f.alculatoris allowed,
4*' 4;V ^ fv‘ rir' A • --v‘
■' .;A ; C- y

Physical constant^; rtf' p> •
r N=6.022xi0“.,y JP h4’.626xi^4Js '

F=?6500 Coulombs ^ / k=1.38 x,10‘23 K'1 A
R=8.314 J/K/mol A''

Ad
c= 3x 10-m/s

V1-'

7i= 3(142

;[Total marks: 100] A-£■<: s
jNiB. -a-

a-i . v_
AA _«»';

A

,*•/vT
• ■/

■> •v
r'"*Ac V

•;V'A .;y.
S'\ -•v.-

/y
a /C*'.

VA',L; 1 a.m.u: =1.66 xlD"27 kg = 931 MeV (-7''
„ ' \c>" & ■$ .H=La.m.u. ,-jr s. * r

A-/

V/; -OV'•>> At' . ‘'■o'f? >A•-A AA / .vAr A-d A
->...Cl = 35.5_a.rn.u. v ■vV<“s, • A

V-
A/■* Nv, •V 'A •/A- ; -VjAttempt any four ofthe following: -'AA ■; *• c AS s -AExplain th©;^tructure of CO2 and SO2 on the basis of flipole moment

B. .^Derive a#'expression for frequency separation of lines in the' rotational 5
At spcctnijfo of a diatbfeiic molecule. < • 4?" ‘ A' _ * ' A/ £

C. Explain P and R branch lines in rotational -vibrational spectra. -S

A.
• *0

- y
-Vs

s-;
What is Raman effect-, and Raman shift? Explain Stokes and antr-StokesD 5

,'lines. ry
E..-A The frequency separation in rotational spectra of HCl is 1100 m'1. Calculate 5 .( 

the bond length. Ar .v' . /r'
.(P* Define zero point energy.,The vibrational frequency of a molecule is;-.

5.1 x 105 m'1.. Calculatedhe zero point energy of the moJcCuie. &
-P P P "P P P P

Attempt any four of the following: r * *' ^
A.:r Derive the expression for the Relationship between the freezing point of' 

py depression of ajioluti^, ancj the mole-fraction of the dissolved solute. ^ 
y B. Describe the; P eckmanri method and Rast method to determine depression

.^’freezir^pbint. J/ jP -A ■ /> ',4- •
C.,a-. Defjje ygb’t Hoff factor. What is significance? How is it useful in the 

study of association or disspeiatiqp of electrolytes in solution?
;X>. Whatis fast reaction? Describe the stop flow method to study the kinetics 

* ofjfdst reaction.

Ai«.

•V' ■.

£
'

>>A-. »;• .y A"
5;;-:v A

*NV

A»*

5 A
V<—f A

O'-5•AA -a:
A 5•;? E. Explain the following .terms.

i) cOActivation energy^
AfN iij Molecular activation

F; Calculate tlie boiling point of a solutioh containing 1.04 g of anthracene 
(M ~ 176) in..70 g Chloroform. The boiling point of pure-chloroform is

A1->' :
V*. .*

• A
5-

&U

7401764DD'C72ECF7#7SCE 1522C690FC8
-• y .: -,



Paper / Subject Code: 242557Chemistry: Physical Chemistry (6 Units)

j / / / /' # /;
3. >• A^P2^s°S^onCouJt.er? Describe its working with particular

' reference to the:PbolomultiPlier tube o> //
„ 1 u„.v radioisotopes are used as tracers in reaction mechanism of
B' Mthi^is andstfiicturedetermination:- ,s' A"

* ' ^ help Vi J.abejled diagrafti, the principle and working o.f-a' 5

Whiles a scintillation counter? Describe its working withjjarticular 
A~' reference to.thV Photomultiplier tube. •

„ Av„|ate 0 - value for the following nuclear reaction^,f E’ /ferV- l4'Ba + 92Kr43 'n„ ,v ^
& Given isotopic masses in aum.u.

.*•’ U = 235.1175. v.
ThJactivitj^of a radioelement, fails to half its initial value w S days..;;?" 5 

Calculate^) decay.constant and (if) the time for the>activity to fail to 1/10^ 
its original value, (v 4-' ,.v- \y

^4 i>" .4- ,4r -S Ar
. Attempt any four of the following: .. . y

** A ,Discuss with the example, theory of preferential adsorption accounting for;5 
'ocharge oh- colloids .y- .,7\ 4. '

B t what faineant by-electrokinetic potential? List the. four electrOkinetic :V 
/v;; effects associated with colloids? f' : .; r • ,<>•

Write a shortnote on Doftnan merrtbrane equilibrium. , a.
D What are surfactants? Give applications of-surfactants,f
E." 4 State the postulates ^ Langmuir adsorption isotherm.’
F* 15 x 10"* dm3 of nitrogen is adsorbed by i gof powder copper at S. TVF; 

Calculate its surface area. ii molecule of N2 occupies 1.7 x 10'!9

A:
AT

A*
A-

5 vA'4' ■v
f A A 5

;-r,

4
S' 4-v/.4 D.■V /••

, V- ,4 .;,*r </Vs ,
.-o' <s-vV‘r-r >/ ,.o4

•i? F.
•c--4.

4-
•4-r\

o- 4
•4; .4'a- - -sV •<v.,0. 4.

x-
A / oCVX. 4

O' uv 54-/
•4 r-S>/•r-

,0 •\A •XC. /*■/v
i

5<\ ■

>-■

A'
-v-

5
AT 5/'-A/'

2••S>v m -4c surface.) X ’ S:-■>

# r;-X'
r. yA ;05. SO" Answer the following: / r 44 :- ■ — ,•>'

4 A. State whether the^foilowing statements are true or false (Any: five)
.ca. Uniti)f dipole moment i s.kg.

0k b. Water has a linear structure.
c. .Rotational spectra is observed in.HBr molecule.
d. .^-For linear,molecules degrees of freedom.isi (3n-5). A' 
e-i-A In stretching vibrations, the .bond length-changes.; ;-

/t Scissoring vibrations are in-plane vibrations.
00g. Twisting vibrations are .ouf-of-plage vibrations':

• o h. Raman spectra is obtained due to scattering of radiation.

A'-
5'S'A >>/>V' •'c& A-A

/A , A- . Acr•A A
■ \44Y >.Ar> V* G-c .C A' •

c,.«■rY

r* 4.v .V4. «■/ •V-'A."•4s'- A-r'
.. t. ■

Fill in the blank with appropriate words given in the bracket,(Any five")
[S—r^] .-X -V

“7f?—■ is not of the cptligative property.
[ vapour pressure, Elevation of bbi 1 lug point ?

S ^ePression'of frizzing point, Osmotic pressure] • 4
a- .<•■ .a .v.- 44 4-•v4 -y s; /-r

■:b. 5-4
- “v.-

4V .~v a.A
U*‘‘*A-

r*:vV .*A /?...»
A • A ■v

L &A t4>‘A
mV 4‘ •jA,v>•

A A: •N
»t44.- £;*
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4;. ?Hge 2 of 4 ■

4V .»v.
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r.1
& ■■oc^ •V-V *r‘<• ;r-t 

<■ '•
,c.;

• S
V* VV ^ .-'llb«. v The relive lowering of vaphur pressure, is equafto the 

a solution . ,<“• ’

-drily. */' /£*
/?• [ solvent; solute, solution, collides ]

^ A Beckmann thermometer.is * —-^ennometci. 
x [ regular, normal, differential,.fractional J .

The van’t Hoff equation for osmotic pressures valid fo - 
[concentrated, saturated, dilute, disulled water ] .

•V The rate;qf reaction-increased by a factor of- f:

--
of the solute in

..'v
><•A •

•V

solution.'r e.

temperature ■ s
[ two'; one, zero . ten] s v
Kinetics of photochemical reactions are studied using method;'- 
[ Stop flow V flash , photolysis , flash photolysis ] ' ,J : '*J

. .V ;. V ■’ ' ,*;v
Select and write the appropriate answer^ ^Any five )

Which type of radiatiohis the leasfpenetrating?

A-

/V/ a) alpharv ->
■Vb) beta'- 

•v"‘ c) gamma
Kv d) . neutron £■/

‘..i

V -Wv
Nucje fission alwaysar

a) has.Very less energy rele^ed.
b) is-an energetically favorable process for heavy'atoms. '•
c) a neutron is split intoli'neiitron and an electron.
d) ,are non spontaneous.^

,ry c. Which particleis absorbed.when ^Fe -»S9Fe? 
? tvf?Fe -*59Fe.v^N 

a) aparticle ^ c*
Tb) electron ,.J) 

cf'. neutron '
-3) proton:;;."

,.v> >

>>■%
Name the coolant used in tlie nuclear reaper? 

a) Plutonium
b) Thorium
c) Graphite'i/ d) 20Von

r£
e- jThe atomic number increases byc*ie during what type of radioactive decay? 

^ b) beta
, c) gamma
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Japer/ Subject Codje: 24212 / Chemistry: Analytical Chemistry (6 Uniti)

.HerJ . '
./r ,.s>- *—' .<y .' v* .<rK> 'r$'

>7 Total Marks: 100'(Time: 3 hours) v •.i ,

v •>
; N.B.:. :(1) All questions are compulsory.

.V. -■

(2) Figures to the right indicate full marks. 9‘;>?■ts : if*"'' | * '•
(3) Use of log table/ no n-progra mutable calculator is allowed.

Attempt any four of the following,
Define quality. Explain the terms: I.) quality control and 2) 
quality assurance.
Determine the mass percent composition of each element in 

-...'/calcium nitrate. Ca(N03)2 
• (Atomic weight of Ca = 40, N- = 14, 0 = 16)

Calculate molarity and molality of solution containing 8.5 g of 
NaCl dissolved' in 0.7 dm3 of solution. Densityof the solution is 9 
1>:6 gem-3 (Given: atomic weight of Na = 23, and Cl = 35.5) /■ .:

'. What are difficulties encountered in sampling of solids? Explain 
V: the terms bulk ratio and size to weight ratio.

Explain the importance of quality concepts in industry.
Describe sampling of homogeneous and heterogeneous liquids.

'■N 9-c..
rv .s.

Q.l 20,.'o
c<

. 'l
y.

iv

V. 'X
\-

.>>E)
F)

. V ■v"' :C;'

- Attempt any four of the following.
Discuss the theory of redox indicators and explain how ferroin 
indicator is suitable in the redox titration of Fe2+.versus Ce. 4+. 
What are metal ion indicators? Give the three properties of good 
metal ion indicator with suitable examples.
What are, complexometric titrations? Explain Back titration and 
Displacement titration. .**■•
Derive an expression for potential of the system aX the •;'' 
equivalence point and after the equivalence point in the titration 
of Fe (II) with Ce(IV) solution.

;>What are complexometric titrations? Discuss any two techniques 
used to increase the selectivity of EDTA.
25.0 cjm3 0.1 M Ee (II) solution is titrated with 0.1 M Ce (IV)in 
acidic mediunrCalculate the potential 
i).at the equivalence point . •

91) on addition of 12.$cm3 0.1 MCe (IV) :
‘r Given : E%t/Fc3+/Fo2'1'==0.771 Vo 

EW+/cc3+=1.44 V
V V--.-

Attempt any four of the following.
; What are the different- types of.burners used in flame :photometry?
' Explain 'any one of them.
Explain electrothermal atomiser. Give any three limitations of 
AAS. 4 ,v
Explain the principles underlying the emission of fluorescent light. 
How does fluorescence differ from phosphorescence? ■ S:
’Explainphosphorescence.Give ytwo applications : 6f 
phosphorimetry.:- A

20■y-

C'. A)
r&

v-

:.w
v

\ ‘

N * ' '
F)

-Ay’.r-

■ \
i • jo

<
20r . •

P)
C’s "

X ,yy-.; A-
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■-> r ,er' .4' 4
■-.T ,r; -X ,->•

. :bv
,-v.

V-' ,v; tVs’ .• 'X,'

Draw a.r-schematic: diagraqf of turbidimeter,-and explain 
£ turbidimetric titrations using turbidimetric titration curve.

Discuss the instrumentation of nephelometry with the help 
labelled diagram.
9 :C-

^-Attempt any four of the following. ;y
,0 What are the factors affecting solvent extraction? .Explain any

O 'A'-E) >V •oo>‘Ci
<yO.

9'•9 a ~s>
c•*Vs X. yb'*. x‘ S>*•<*

:Q-4 20 <y
9' !i".

one..„> .;V Av .-
Discuss the principle of- solid phase extraction. Give any two xr 
points of comparison between solvent extraction and solid phase d 

/ extraction,:-'v /*' .v- c.'- A-
;;Avhat are the requirements for high pressure pump used in HPUC? 

Name any two high pressure pumps. ••
Explain the role of precolumn used' in HPLC. Give any two 
applications, of HPLC.;■/

Lv.
^%-y-

Sr V-

■:y
K' ‘Name the detectors used in HPfLC and explain any one of these-' 

in brief. .<•?
.4>' What are the advantages anddimitations :of HPTLC!'

& .<F sp y y y
Select the correct option and complete the following, 
statements; (a ny five)"
9____ materials cannot be used for validation of a method.

yi) Reference ii) Certified reference 
iii) Standard reference S'v‘ :

A chemical of lowest purify is__9 grade.

.V'ex
rA;

#■/

■Srsy- ■rV\ 05■/

S' a) ,fV- • iV:’

i
\

yi) rGR ii) LR iii) AR 
-'The normality of 0.5' M H2SO4 is__

•V
>-A,-'

i) 9: 0.05 ii) 1.0 iii) 0.25
lOjig of solute in' 1 litre of solution is 10 solution. ;

ppm- ii) ppb iii) ppti)
If solution contains 40..g of KC1 and 60 g of water, then it 

{contains ,.;V % (w/w) KC1. <-
■$ i)60 ii) 40 iii) 100 ■>'

___ isXised for. sampling of compact, solid. ,
i)Splif tube thief ii) concentric tube .thief iii) split-barrel sampler 

method is mostly used to draw sample from a cylinder 
.filled with gas at higher temperature. ..;V 

c<i)Flushing ii) Displacement -.iii) Expansion
is excellent solvent'used for dissolution of many metal

cor y..;

-c’

. o ■

?• Sroxides.
Cdnc.HCl ii) Cone. H2SO4 iii) Cone. HNO3
'■S' v • * 1 ' --'A1^ r—*- % .• y

v. State whether true or false: (any five)
a) A’ Murexide is used as indicator in Fe2+ versus Ce'5 r titration. .
b) ‘ Ferroin indicator is a complex of 1 -1 Q phenanthroiine with Fe (II) 

PO43' can be titrated by direct titration Or EDTA
JEDTA is standardised-by using standard solution of ZnS04 

-o C) ,-9During titration of Fo (fl) with Ce (IV) the potential after
S-r ___ • ^ r~ ■)*-, 1 «-i

9) 4
& 05 y■~.S‘

-V
•XA)

84485

r<
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.?s
■"«

•VA
.v

The transition potential of ferroin indicator is 0.76 .V" in 1 M 
H2SO4 ■'/ .■&* .P .?‘r

& ? 0 :v U-ns(S'v. .V
. ' ’

g) v Hriochrome black T indicator exhibits blue colour between,pH 7 rf
toll

O ,~7•v.
”*

A .V'-V>
os -:VFill in the blanks:.(any five) ,

____ -is the studyof the emission of radiation by element when
their Salt solutions are sprayed into the flame.
Only small portion of s.ample reaches the flame in 

. of flame photometry, 
c) -.;in AAS,tt|ie steady light from.hollow cathode lamp is converted

i4 ^ into pulsating lightly___ /y . 7./ >
dp Phosphorimetric'experimerits are normally carried out at 

temperature.
Secondary filter in fluorimetry absorbs

.the detector.is mounted on a turntable for positioning at

function of concentration of

Pc'-rQ-s 4f).v ,!c'
<?• a):? S 'P*•%

•yc*. b)
*o’ '.V

^burner ’ 1-<>•T kv-.-'V
V

-H:'
A..J? ’A i -

S'
&

r>7" ‘ s
__ light.v,‘ e)

X 0A ;lno' v .' different angle. . -: 
g) ' A turbidimeter measures

suspensions. 7>' - V-« . * ^
A nephelometfcr measures the intensity of__N— light, a

:f; . X' r' X
1

•N & as aV \ S'
& C fa) v -■•r- 'S r..Q :-r<?'

?VQ.57? 05 --D) P- Match the columns: (any five) 
>' Column A vS>

a) Difference in ptii/2 .2- (i) 
.->V: values ,■

•> b) HPT1.C , . '

c) :;.y Refractive index 
y detector 

. ;.d) UV Detector 7;

■•7 e) -^.Partition coefficient;
A'' V-

XV ...
Ion pair formation
Counter current 
extraction V

& M *^v C / Column B
Sarfiple application as bands or 
spots .

• (ii) Measure of separatability of 
two ions

(iii) Applicable to solute exists in 
- X same molecular form ;

(iy) Extraction of Fe (III) iii' ether 
-7." , in acidic medium

;x-.7: ■a
V.

>•c-
$

■\\\

•:>,>r' f*r
-ii"

X-' r ,
..v.s-~

(v) Highly temperature sensitive 
<v- detector

^ v
(vi) Multistage separation

:<
-S.1T*a7•;o OrX-0-.•O; ;p' (vii) Mercury source with 20 and p 

. 280 nm wavelength. >.-p.'v •
■:C:w £<• >>' c---■ 07 ************ ^ ••*•'

<■

•*? ,:A<f"
c.,. **7* r-,•V> yX)

o7‘
•7 O-C*., .. v - 7'

V Cs.-O S-,
N1 /N V ' /

-
£ .*v*‘

C r..X-
v

rv. A‘

!>•.V-A '..V
vV :X',r--v Page 3 of 3 ;t--.' 84485 vS<v o.'Jr-' V <JX-I- ' s. ;,o •/A' A-C-1 F6FA9465CSA1 D0F36Di9EDA6f3122658
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Ah ^^ .xv & y y
<s XVX -

O'S.~JS. '.X- •,V■ 'V .c, Of_<AO
[Time: 3 Hours]

*>S-/v
>>-fV

V' ■

r,?-
V'.O' [Total Marks: 100] ' VA- •X'l>v >Y

VPlease check whether you Have got the right question paper.
7' ,~*V .XT 'A' .-v/'” a .-jv: .y'*‘

/X,£3 „v f:v •rvA? V*!’ •>VA:;' • »-
'S- ,-f;- \*^r ..

L^All Questions are compulsory., X,
.2." Figures to'the right indicate full marks. X 

jA The use of log-tubl'e/non-programmable calculator is allowed..
4. Answers for the same question as farias possible should be .Written together.

^ &r Jy yy ^; x;
Q.l / Answer ANY F.QUR of the/fdllowing; . ^ Av ^

7-y A Giye'the full form of NGP.- Explain with a suitable example the effect.bf NGP on- 5 
kinetics and^tereochepTstry of th&reaction.

B ^Explain th^following,terms: -'v A;
i) pyrolytic elimination 

;>S iii) hetCrolytic fission
v). saponification' ... .

~7y C .With the help-of a welMabelled JTablonski diagram explain any three relaxation 5
•; (decay) processes which an el§.ctronically excited molecule undergoes to loose 

/yx energy.-^ >y y? //*• Av
•J> What-Xare pericyclic reactions? List how they are ■ classified? Explain 5 

Electrocyclic. reactions with a suitable example^
E What is photoreduction? Explain the 

:-benzophendne.
EX Distinguish between the following: X

,<.y i) acidity and eleetrophilicity yj
ii) transition state and reaction intermediate

, v", ’

KN.B. ■w
■v

• V,A, -y ■y
>• <?* yj(■ -X .V;

r
r>

yy vv. V
X *w

.?•
.•V'

Ny>
.‘.X - ’Ay\ ■

5A--■x:- .v;A /A
•ii) AAc2 
iv) basicity

V
“J : xvA; -A>.• .XA \ «

• ■Is ■-

<T\ ■
A ■'

■yX' •>v .k;..XA
A

-•V
■>>

'A X>•
A

>

•:v
A ,.y:
S

> vO
. Answer ANY FOUR of the follbWing:' X 

A-: ' Write a note on theTollowing^ ; •'
‘Centre of symmetry^'"
Plane of symmetry.: 

n‘> c. Atropisomerism V .a.'- 
B >>Write a note on stereochemistry,of allenes.R., *
.G;‘ Define; Agrochemicals. Give-advantages and disadvantages of Agrochemicals. 
JD (a) Giye synthesis 'of indole-3-acetic acid. ..>

(b) Give preparation of pyridine-N-oxide from pyridine.
E Write the reaction of following reagents with quinoline--..

,-X~' (a) bromine in cpncentrated5ft2S04at 75"C,
(b) fuming HNO3 and concentrated H2SO4 at 0x6 
(j) H2, Pt in: methanol^’ ^ -V 

A F Write BischlexNapieral^Ja synthesisTor 1-methyl isoquinpline.

;> ;Q.2/A A\' -X
r,..y

A-
y

tW'$
t .A'
'V.

5'
,X 3

cr 2
^ 5 -V

X
X'-.Cv

A S-,• V. •
v

.Qx'
c*. ■V,.1

A-" 5S’ yy
Sj k.iv •V' 'v- V.-A: -,A &v /*• t 

n>*#■ /vsJ rVJ.'■V'
a1--; <JN•X••'X v-<

N:.’ cPage ! of 5.x84056.A'r C:-•:>
AJ ry ,:-:vsi- X''/W or*

C64B44B1DKSE927CBAC3373F93FEC4575
, o' V./v;-' •5c;■ •*v •*.
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;.>• .-Y ;v • v'

•••»<• , /* . •'Js.o Y Y -V- a- cv
r -:sv.v

&?r
Q.3 /C" Answer any four of the following:.V

r
,Yb. What is E-factor.?'Give its .significance.'
‘ .* • v'"*' J Y v ’
' a. Give an example of Multicomponent 'synthesis? 

b. Give the preparation of adipic acid from D-glucose using'green cheniistry 
Y reactions? Y

~v*
& B Y-

&

Y C Define Atom economy? Calculate the percentage atom economy of thp following- 5 
£ reaction? .<£ Y° Y/ /C‘ Y- ,Y’> COCH3Y HN"nh2

-V4v
+ (CH3C0)20 + CH3COOH

*-Y •V V

Y> -S'•V-Y * >. •
„<Y Atomic Weights: 'C= 12, H=1?0= 16, N-14

Give the synthesis of the following from a suitable starting compound?- 
/•Yl) 2-pen'tanol using'a suitable^Grignard reagent 

.Y/ 2) p-pitroaniline-'p * ; .Y .xs
E;V Write the-structural formula fpreach of the'following compounds?

> "*s ’ 1 '.Vf A 5 AtTrifl . /-

••
P D£‘V

'.S '

♦
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.v , >?'. X:i; ,('v as* \.;'

a4' ^ •*-
./>

••x /
P':iV.'<V ..C\

v
v;

S--/ -:V,C -S
kS’ V

T-<fy‘r>>' •/N

Q.4 NCV Answer any four_of the following: ^
A Explain the following terras'used in iiv-visible spectroscopy with example: 

a) * Chromophore-CtoomophoreJnteractionS \
,r;>b) Various possible electroniccjransiiions - *:

B a) Explain the mass'spectral fragmentation pattern of 2-methyl pentane./>
. b) Discuss in brief the principle of mass spectrometry.

$?C Giye.the synthesis of: ••• ■-'. ..</ ■ ' 0'
a) ̂  Adrenaline by Ott’S^ynthesis method .-.'•/

//b) Citralfrom 6-Methyl hept-5-en-2-one - ’
P0 a) What'are alkaloids? Write any two class of alkaloids with suitable example.

b) State isopreiie rule. 0/
E Complete the. following reaction. /,

-V /Sv ,\'y /■-.-' /• •.
\A)i)C#K2CO^)

£ V •:>'
fS'5.,k ..Cv/ rv.H

-KJ .V V/ •H A •S
9?

*.V -?/
3»* a'"

& &S?> AV'/ 5 .v/

>V
. 3':/ c-> £2v> V •.-v/-•as*. ar5/■s

V.‘/r v- . >•H2/NiS /S'i) CHql/K9CO
ii) AgOH ~1 O '

^(D)^o<E)c/ • V •V s

N / s"
or Givp analytical evidence to .prove the following; ■ 

a)N Citral is.,acyclic monoterpenoid^:' 
ob) Presence of isopropylidine group in citraf. 

a/- .</" /-• £?' ,■/
Do as Directed .C' '

s-y ">f *

ii) AgOH<• w-<0•*/K
•'S'-

A^' _ c.>r ,•"."5o •v>‘ . \.
C'A>"' Aw--

•v
aV-

-i?' Q 5 or oO' A Choose the most appropriate option^ answer any 5):
. i) 'Which of the following reactions is a thermal decomposition ofxanthate 

.Aasters? ,-y
a) Cope elimination 
c) / Sigmatropic reaction-:
ii) ‘Ktow is amel'ectrophile defined?. .

Electron deficient species . b) A 'Negatively charged-species Vv 
<5vc) Electron rich.^pecies ' d), .; Lewis base .

iii) Which of the following is'not a nucleophile? ->;S
a) /' OH ,// . ^ ' b) ROH

v-t / A'- v
©,A‘ ,r.VR3G;p

fi) 5 ,o,Ap .//•
-

<:• ,-o />■"

■-SX.’
•X• V.-

. b) Chugaev reaction
d) Pyrolysis of acetates

r>-

v
v

•A •A•0r V,A' rAA €3N.a N./•:o AV
> A / ’•A/£! ' V S' H20c)

V £ •••;:o X;c . V' <-V
,:'A ■ S:y£' /-/■)

<:V' .e- •w'A* I 4;'-
AM && Uf.fVC','

Identify the reaction. ,</ 
a) Cheletropic' -reaction 
c) / Group Transfer reaction

CH3COOH + CjHjOH^-
./■/

’ Classify the above reaction/
v. a) Aeyl Electrophilic substitution b) ‘ Alkyl'Eiectrophil.ic substitution 

c) . Acyl Nucleophilic substitution / /d) Alkyl Nucleophilic Substitution
i -i' Page'3 of 5 af' /?

A C> -f / A ^% ‘O A > . < ' . v.-v-

*.?%•V -S. /v-
b) (2tc + 27c)Cycloaddition

; d) (4.71 + 27r)Cycioaddition .
cri3cooc2H5 + nip

/•>
C/‘ . X ••

y? dry HC1 (g)*
v)

P-r O'

L>

84056
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,A>- C64B44B1 DF.CE927CBAG3373F93FFC45750 ■*.

■ ♦
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<4 *>■ S ,4 ' V*•vy -v.- y <x-cs jv &.-k>- y

4 y a 4'• ^ ^ ^

..a
-

4
O,'•» -

’>

•7"❖ ,4A--aS'” c O'
A'fv’ r <r•y'vA AV-H' A- •-.- \4V v

vi);"In*which gfrtbe following reactions is carbonjmonoxide elimmated as a by- ’ 
product? yy

V*v y ■ s?
, y a) Norrish Type-1 at room ;• >

-temperature'- 
c) G Norrish Type II 
vV S'i

•>Vii) What^does ISC stand for? -y"' .
Internal System Crossing b) : Inter-System Crossing 

c) y&temal Sensitised Crossover . d) Intra-System Crossing

A

.~*V A' s
A , V•V' aw-‘.. y

b)~ Norrish Type I at elevated 
temperature

/ d) Cope Elimination

A
ySf cvy

Ao y
Vy AC,y4 >?' 4- 4-CvA 4 4' -H 4' 4',y vA > ?/0- *>*■) ys

y
4r4- >

viii) Pick the'correct statement with*respect to photoisorperisation ofstilbene.. y 
/■■ k) It is a direct reaction'that takes-place via'the Singlet state. .4 

•C: b) It is a direct reaction that fakes place via the Triplet state
c) It i§ a photosensitised reaction that takes place, via the Singlet state
d) .Itis a photosensitised reaction that'takes place via the Triplet state V
Sy -v" ,>*’ <4 ,c>- jS ,y-

B Estate whether following are True or False-'(ANY FIVE)
(a) ' Always; an optically, active compound n\ust contain.at least one chiral carbon
y atoms’ y y y y y ,y

y (b) Alternating axis of symmetry is also known as rotation-reflection axis,; 
y (c) Efidosulfan -is a plant growth regulating hormone. S'

svOr
A &*‘ws? -> ya*<vvA -r^r
y

xy- • v
_v - 4-'y-ss VY 5 .- V■y

A.V'-
-%>• '\

sj
\A/ 4'/0 ACw/ A..-

A*4 (d) ^Fungicides: are the chemicals that destroy, prevent or inhibit the growth of 
,4; weeds, y ^

v(e) Electrophilic substitution reactions on isoquinoline takes place preferably at 
positions 5 and.- 8.

(f) Isoquinoline is also known as 2-azanaphthalene'.
(g) / 'Pyridine-N-6xide is less basic than pyridine.
S?' * r'y sf

Fill invlthe blanks.(Answer,aiiy five)
1 There are /y'_____ ^principles of Green .Chemistry y

rS 2 Jhe concept of Atom economy \yas developed by sS' .S? .>4
3 Ajtn a greener pathway-to synthesize Adipic -acid , the starting material used' is

—#:__• cf S' ,.vr ,<x
^4 Synthesis of p-broinoaniline from Aniline is a C y______ysynthesis:’C

In,;the reduction of m-dinitrobenzene to rnTnitroaniline the cheiposelective 
.reagentused^s 4N' , £}' • 4-- ^,r .A -4"

^ spdo t2-3] hexane;*the smaller tingteontains____ynumber of carbon atoms.
]&r To name the fused and bridged ring systems the .numbering starts from the

/f:> S~ __^carbon atom. 4 y xi y
S ^ Two phenyl rings bonded; by a single'covalent 'bond is called

v’ ■>

-%■

V,.
rv-..4-

4* A -
,4v 4•<c> ;-v'0 o-

7^4' •V‘
4 A 4\v-.v.

-y- 4-A'v
O'

.. v
X

& <s •V5 . >

A-?:•
e

.ry
y

nT" O,*

av•■y >- >... ■V
•C?

4f‘-. --X.
..r,y -Cv w 4 C-VA,Av-r84056A. A. Pag$4of5 ,y

S'
,_64B44B 1DFGE927CBAG3373F93FFC4575
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^ X^ect *~-°de: 24227/Chcmistry:Inorganic Chemisiry(6 Units)

of'W 9 9 - '
A<r

A
VVV

V

[Total marks: 100]
*V .O'

N.Bi •: (1) AH questions are compulsory.
(2) Figures to the right indicate full marks.
(3) Use of logarithmic table/non-programmable calculator is allowed.
o o?‘! -T ,cy

-•>' -> -O' o-

-vV £v
. ;v‘

j

.V0>

1./?" <SO-Attempt any foii'r of the following: ■-%1
4'-' Whatis'symmetry element? Discuss the following symmetry elements.with S'. 

one.example each i) Axis of symmetry ..£) • A O' -O'
O' # ii).Improper rotation axisO > Or

B. What is pp'irtt group? .Discuss the point groups Coov and Dcoh with suitable 5
example In each. - v Yf O' s}'" '
Draw molecular orbital diagram for GO molecule. Discuss!its bond order 5 
and magnetic behaviour, s Or -.A
What is SALCs of atomic orbitals? Explain the formation of molecular O'5 
orbitals in Beryllium.dihydride molecule. O

j
,7

; .V-
fvYv..0'’ r« o

A\■ *■% ^A
7

/
c.

3V ■>D.

V/0 5E. /'Explain.the triangular structure Of H3+ ion on the basis of molecular orbital 
theory O . rO ,-f ^ A ,£

■■jjk Write the comparison between homoiiormclear.and heteronuclear diatomic _S 
molecule. , •

O'
O'

0 • ;VV

3r-A
a v;<■

■ V'

O'"
AO Explain the term Lattice parameter. Derive relation between density and'
O' lattice parameter; O- <'.? N

05 B. Define Atomic Packing, factor. Show that the atomic packing factorfor FCC ; 5
oy unit cell is/74%. \£* // .00

C. ^Calculate the number of atoms 'per unit cell of a .metal having’the lattice 5 
parameter 2.9 A and density is 7.87 g/cm’3. Atomic" weight of metal is 55.85 
and AVogadro constant is 6.023 * IQ??. O -y' 5

>5 D. Define point d.efect. Differentiate between Schottky and Frenkel defect.
A * E. Explain the following:. -. A -;>• ,0 .O' .>

/§•' i) A Critical temperature'.' . ’ ,0 y:‘
/V ii) A Meissner effect. A' A? ' ?>' A

F.' Write'" short note on Bullerenes and Alkali-, metal .fullerides .'as 
superconductor; A A' A'

O' •+> :Y £r . .0 A /Fr £'■'
Attempt any four of the fQllpwing: ^

A*,\- What are f-blpck..elements?
Give' its ideal and pbserved electrpnic configurations of lanthanides,

A B. Discuss the spectral properties of lanthanides. v 
C. Give reasons': A A/ A

:- i] Similarities between Zirconiumfand Hamium.
•A ' ii] Variation in the/properties of Isnfhariiues.

'. fAttempt any fouir of the following: *<v- 2. /- .A
x- 5orV-

t

O--

.AA' IPKj ,’C
A. <,

AV.* i'/., A-
•5

A , 5o-
■A‘

'X-O- A'p•■•r' .5-;-a
A-

<yA'A <5
>r3v# is

A r's’ 5

f\v
• -c

5v r, -■ C

A •O'i"*-

O' A
A

.o A, A"
r..

0"fF.'? 84066- . Page 1 df 3 ov'
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.'•V -.J—• -VPaper / Subject Code: 24227 /.Chemist.?: Inorganic Chemistry(6 Units)
7 .4’ ,.f ..0‘ A -7 .7 -'v' A. >

4V*
-S . N

,-v ..V ,4
/y ti> -v; 4?

i. Expjain the binodal curvfebf magnetic moments of Ln3t ioiis. ’
ii. 'Explain the^xtraction 'process #lanthanides'with respect to -

a]Coricentratio.h .C-v b] Cracking ofithe mineral;/
E. -CWrite a short note orttSolvent extraction method. '
F. '? How do lanthanides occur in. nature? ../

Give-any three application? Of Lanthanides.
.v; //' -\v

4. // Attemptany four of the following:
/A A. /'-Distinguish between :

A. r- .
_v\ ■

tP4?// ftD. tr '
/;■

a- * 2
.V/■ft ft* l,r i

v:; v3•s?
a/ Ov

.7. -y
■

A-?' (0 protic and aprotic solvent/n) Ionising and nonrionising solvents ft 
gX With referenceio N2O4 explain following vv ^ £
'/ (iyacid-base reaction (ii)'Solvate formation <p
C. j.^rite a short note on ailotropesrof sulphur';. <ft 4/
D. ' Describe the use of platinized asbestos and vanadium pentoxide in the

oxidation of SChtdSCb ,/ft' ,d>
Give one method of preparation of If5 and explain the bonding andft/' 
stricture of IF5 47 .c/; /.ft ftft .//
Describe th’ebonding and structure of hypochlorite iop(CIO') op. the basis <§•* 5 

•'bfVSEPR theory A ' A~ # ft /•? ft
-v .&■ A .:-f /•' .f

,7 •f\"

'A 5i ■:<jfft /\
ftA./

'S'
/A;v-P S'V

ft* V
5
5 ,:'V/ft
5 47

ft

ft ft#.ft' .ftyT.-y
.•*; v

.Answer thefollowing:/
A../"'' Select whethef-the following statements are true or false; (Any five) 
ft a.

.V

•ft5
BF3 molecule' belongs to the C3V; point group' ft

b. //The syipmetry element identity is obtained by rotation of 360° .
c. v Centre;6Y symmetry is denoted by a. . v -.,V
d. The molecules having more than twa atoms of the same or different, :4 

elements are known as polyatomic species. -C\
e. Total number of electrons in COJs- i 5 /'P
f. /^Molecular orbital are'^ienoted by wave function is \jaa! 
g^v Molecular orbitals with lower energy give rise to antibonding molecular.; ■

A" orbita!s- A j<y 7 v.'- . 0 "
y h. In triangular ion, triply degenerate orbitals are labelled as‘t\
/ .ijr! .cA 4/ $y

fill in the .Blank with appropriate Words given in the-bracket (Any five )//'’ 5 ./
/ST [twQ^vacancy defect, Frenkel defect,"0:52, Meissrier effect;1' ' "

& conventional, lattice pointj'y' 4/ 4/
->a. Number of atoms per unit cell in bcc. structure is'_____ . '

/\ -N.

,4 >-
■\ '..v

•<5/4
*'s v

jOY &AV..r
isV

A ■AA-- •S'.
,0

r_ v
B.

“V-

A -A..A'Av-y; • 0 C-
0/ 7:O

b. Atomic packing factor in'simple cubic cell is .7-:/
J(? c. ,-:Schottky.defect in the/rystal is______

d, .4 When atom is missing from its lattice site and occupy interstitial space i
44 between lattice site results in;_____ /•4 /•

;• *• /be positions.occupied by particlesm the crystat lattice a^e called A/
c*v/ y/. ■/. <*' v >y .-;v

^---------- /s>- /
f. . A'Nb3Sn is-ari example-of 0/______^superconductor. 4'v'
g. - ;' The effect of ejecting out the flux lines^f magnetic field is known as - 7
;v — >S . a ..o-'

-7: O'
&
'Cs; O'.

.:vV fS ,0A7
7O& -.7.oy

-K:4-\ %

.0/h •4 A-:?• 84066 "Page 2.of 3
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A A A .V' .o'- A
£ # A A A A A

•C •x-f'.

.wVi A& S.-
/S' A/

Select and write the appropriate answer. (Any five )
Tlie position of actinides in periodic table is

airil grouped 7* Period. ^ f-£ 318^*P' “rf3v'
c.7,h group, and period. , ;v ■ 8th group and 5 Penod

•A• X
A.‘ ' 5r-/V;^:C. f. .■

A
^s? a. A.r.

V £Sr$ y>N
A. £•v^

V-,,s ■V , v;y.y* ’* -r, ■ ,
...fc The electronic con figuration of lutetium [atomic number =5.71] is-

^ J/ *4a.[Xe] 4f7 5dl 6s2. . p" ,c b. [Rn] 4f° 5d‘ 6s2.?
,fV :?•' £

4

,v
/

& :C‘

d.[Ar]4f°5d°6's2.
O? r >V"

&c. [Xe]4f^5d1 6s2;"
A

The anomalous oxidation-states of lanthamdes-are----

\ ■\.: ^ f& ‘~r’ ... *—•/ 4•a —i,i—
-.VC.OF

<5V A> ‘

«.t i

.v 2+, 4+?"c.4f,5+. A
,■>

a. 1+/.2+. 1+> 3**v,y .o-
dp The colourless lanthanide ion among the following is----- --r-------- AP

J?c.Nd3A£
A? e. /ftie cracking of mineral in extraction qftJanthanicjQS- from raonazite ore,

3? involves, removal of?-------
3? a. thoria (Th02),?X b.almrfiirium, cv? c.potassnim. xy d.chromium.

-3 •->’ . .:<■ /•;

£ •:?r :<■

A\' fio
&a. U3'. A'-' b. Pr11: ■ d.Srn3’: 'Ox

& >V- ■S-'Av 4S
‘A-y

&:S ■c:. K' ■>

& AV r>v*s
^•The maimpfes of Lanthanides are ------ :*v;>rL 'A xV/;'VX

d. Cryolite y- •a. Bauxite ..’S' b.Alurriina •rC.Monazite.
g. An average separation factor;achievedTor adjacenrlanthanides in 15.8VM

nitric-acid is ------- J;?" .>V"
.^•a. 2.0 4 b:L5 <{? c. P' d?3’.5 ,

h. Jfche lanthanide compound used as catalysts in hydrogenation and oxidatiop .,
i'V'reactions'iis------- ------------ r'A ••••

'■N , \ ,-hX f-v /-V-
a.Lanthahum oxides. ^ b.Promethium nitrate.

V.<?v .x*c x<
& o

;?■ i?
■~y/v-

:cv
A?

.V/
V •xc* c.Samarium oxalate.

,S •'
d.Neodymium sulphate.. ^'

Match the column: ^ (Any five )
i. /^Strong oxidising agent
>V: «*'.
iii. Octahedral :‘v

o* ■

.-.Vx" d-: <y A
5D.& ■■■/ ,y-■y cs-a. /vr Group 17

b. y Hocr.?
;p? LiquidNH3 Ay'

rSy & :A A/-V •

/O ov
y•v

■xy Ak.
A-' e

kf e*

' /•<; ,;>iv. Base 
v.

BFi i
&So ■ Vsp, .v^mide in.liqi NH3 

f. ,.0 AB4E2 . f 
g;\ ' Soft rubber like.mass

ns2, np5 .A 
vi. yyPlastic sulphur 
viii. Poor solvent for ionic compound
viii. Bent 'T’ shape; •>.v !»'• •

•Ov *VV' &P
■A ,A &

y;
-.V A--•:.r r. /;y .-.y

f-A'A <4 y. •CV «»A- rV-SrP AV.y o:
■O'

r^?.v. ,V: V,
<--v

A V,A . > 
,-y-:v'.N.

A V -Av'

D. >•;s*
:? Page 3'.pf 3
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Total marks -100NB: 1) A11 the question are compulsory.
2) Figures to the right hand indicate full marks. .

Q. 1. Attempt any 4 out of 6

What is Pharmacopoeia ? Explai.»the importance of British Pharmacopoeia & Indian 
Pharmacopoeia.

B. Explain the advantages and disadvantages of oral and parenteral routes.
C. Explain the following terms in brief. 

i.Drug potency ii. Bioavailability iii. Drug addiction
D. Give the synthesis, use and side effects of trimethadone.
E. What are CNS drugs? How are they classified on the basis of their pharmacological action.
F. What is anaesthesia ? Explain the different stages in which it is administered.

[20 M]
A.

[20 M]Q. 2. Attempt any 4 out of 6

A Give the synthesis, use and side effects of Acelofenac.
B. Explain the use and side effect of the Atenolol & Lasix
C. What is Parkinson’s disease ? Explain the types of anti-Parkinson drugs.
D. What is inflammation? Explain steroidal & non steroidal anti inflammatory drugs.
E. Explain the classification of drugs used for respiratory system depending on their physiological 

frictions.
F. Define analgesic and antipyretics. Explain narcotic analgesic and non-narcotic analgesic.

[20 M]Q. 3. Attempt any 4 out of 6

A. Write a note on natural dyes.
B. Write a note on reactive dyes and what are its types.
C. Write a brief note on the development of synthetic dyes.
D. What are general idea of optical brightners ? Explain its essential properties.
E. Discuss the types of natural fibres and synthetic fibres.
F. Draw the structure of the following Dye:

i) Tyrian purple ii)UvitexRS iii) Orange II iv) Alizarine v) Indanthrene red

[20 M]Q. 4. Attempt any 4 out of 6

A. What is diazotization reaction? Explain its various methods.
B. How will you Prepare Schaffers acid & Tobias acid.
C. Explain Chromophore theory.
D. Give a brief idea about dye primaries, dye intermediate and unit process.
E. Explain i. Ammonolysis reaction ii.Oxidation reaction with the help of example.
F. Give the synthesis of Naphthionic acid and Nevile-Winthers acid.

1



[5M]Q. 5. A. MCQ. Attempt any 5 out of 8
contain volatile liquid preparation used to relief congestion and inflammation of

h
respiratory tract, 
i) Inhalants iii) Tablets iv) Gelsii) Pills

are in the form of jellies, lotion & ointments are used for external applications. .
iii) Powders iv) Creams2.

ii) Capsulesi) Aerosols

are used to convert a free flowing powder containing mixture of ingredients into a tablet.
iii) Lubricant - •. iv) Disintegrants

3.
ii) Bindersi) Fillers

4. Oil dispersed in flavoured water unknown as 
ii) mixture

route of drug administration refers to administration by injection which takes the drug 
directly into the blood stream, 
i) intramuscular ii) intrathecal

iii) solution iv) absorptioni) emulsion

5.

iii) intravenous iv) intradernj&l

is an example of flavouring agents.
ii) alginic acid iii) ascorbic acid

6.
iv) mannitoli) starch

_______agents are used in the treatment of infectious disease.
i)Antibiotics ii) Antineoplastic iii) Antiviral iv) Antihistaminic

7.

8. The details study of drug is known as_____ .
i) Pharmacy ' ii) Pharmacology iii) Pharmacodynamic iv) Pharmacopoeia

B. Match the following attempt any 5 out of 7. [5M]

A B
Dr. James Parkinson Slow movements

Bradykinesia Phenothiazines derivatives
Procyclidine hydrochloride Dopamine

Ethopropazine hydrochloride Shaking palsy
Levodopa Pyrrolidine derivatives

Antihistamine Metformin

Antidiabetic Cetrizine

2



C. State true or false atte
mpt auy 5 out of a

15 M]1. Reactive dyes have poor washing fastness.
2. Wool has many ester units in the molecule.
3. Silk fibre on hydrolysis gives sugar residues.
4. Polyester fibre is dyed using disperse dyes.
5. Disperse dyes can be used for dyening synthetic fibres.
6. Alzarine is a mordant dye.
7. Reactive dyes have poor fastnes 

Acid dyes have full shades .
- towardr -'"hing.8.

B. Match the following. Attempt any 5 out of 7. [5M1

A B

Hypochromic shift Triphenyl methane dye
Armstrong Complementary colour

Witt Quinonoid theory

Crystal violet Chromophone theory
Blue and yellow Reduction in intensity of colour

Direct method Zwitter ion

Reverse method Diazoamino compound

3


