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. +he following (Any F; | :
Explail tne y Y ¥ive) | X

The bond angle of OF, < y4 Wheres, _Cl .
- ' 20 >

(i)
"H,0.

NF..3' has a 'dipo].e moment, while BFJ.};“?er

(i)

dipole moment.
| (iii) PF, exists but PH, does not.

(iv) Though thc radii of Ag” is.comparable with _th’él

radii of K”. but the melting point of AgCl is

much lower than that of KCI.

(v) The first electron gain enthalpy of O is
exothermic, whereas its second electron gain

enthalpy is endothermic; still, it exists as O% in

oxides.

(Vi) Electronic configuration of Cr is 3d%4s! anéi not

3d44s2. : . - . (§5x3)

(a) Na |
Mme the quantypm numbers which arise as 2

Conse .
quence of the solution of the.wave equation

for H. : = :
I H-atom_ ,Wh_a.t idea do.you get from all these

quantum Numberg?:

CHAETTT Uyes
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1354 3

(») Write the Kaputinskii equation for lattice energy
and define the terms involved. What ar¢ the -

advantages and disadvantages over Born—Lande

- equation?

What do you understand by partial ionic character
in a covalent bond? The electronegativity of

hydrogen and bromine are 2.2 and 3.0 respectively:

- (c)

* Calculate percent ionic character of HBr. Also

. . . .predict the nature of H_Br_mo‘l.ec_ul,e_. L

(d) On the basis of the Slater’s rule, explain why 4s
orbital is filled before the filling up of 3d orbitals

in potassium atam? - (4,5,4,2)

3. (a) Given the equation:
Yoo = Ray - 6,0 - ¥

Based upon the equation, answer the following

questions.

(i) Name the equation.

(i) Define the terms involved in the equation.

- (i) Which orbital is related with the equation? .

a

P.T.O.

Fifers! FEIECY [T
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1354 | 4 C

(b) Why the covalent radius of Ge (122 P

though Ge
--- - the-same as that of Sl (117 pm) e?en , |

9
as 18 electrons more than Si7

| g T sing by
(¢) Arrange the following in order of m?r?a 1S Pond

Y I ' wer.
angles X - P - X and justify your el

- '_.___.

PFy, PCly, PBr, and PI, -

(d) The dipole moment of HX molecule is 1.92 D g
the bond. distance 1.2 A_ Calculate the percent
ionic character of HX. (1D =3.336 x 1030 Cm,

charge On one electron = 1.6 x 10~19¢y,
(4,3,44)

4.  (a) Draw the radial probability distrib

ution curves for
_ 3s 3p, and 3d orbitals. B

Given Ty = 59 pm and Ey

geometry of AB.

e waifarer G
KALINDI COLLEGE LIBRARY



1354 5

() USmg VSEPR theory predi

" following species :
I5.ClFs, PClg, SFy, IC13.

ion for the conditions
wave function.
funcuon?

5.  (a) Give the mathematical express
of orthogonality and normalization
What is meant by well- behaved wave
(b) Write the following in order of as mentioned 11
each case with suitable reasons: |

y - Acetylene, ethane and .

——

(i) Increasing acidit

ethene.

(i) Decreasing melting points — KF, KC1, KBr,

K1
are wave functlons of two atomicC

(c) ¥, and ¥y
orbltals A and B. Draw the molecular orbital

diagrams obtamed by combination of the atomic

-

orbitals when
(1) x,\ = %p

(‘1) LA ol I
are the electronegativ mes of

where 7%, and L
(6,6,3)

-srms A and B.

P.T Ox
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f)
(i) What 1s a radial node? How many. r,
nodes are there in a 3s orbital?

6. (a) d]a]

(ii) What is radial probability distribution f“nétiono
- Explain it for s orbital. |

(b) «In.case of B,, C, and N, molecules s-p, Mixing
cannot be neglected while in case of O, and B
MO diagrams explain most of the characteristics
of these molecules ‘without considering S-p, -

mixing.” Justify the statement.

~—  Draw MO diagram of N, molecule using s-p,

mixing.

(c) On which law is the Born-Haber cycle based? Set
up a Bom Haber cycle fox the formatlon of MgO

from magnesmm metal and oxygen
Mo(s) + 1 Q, (g) - I\,I(ro ( ) - .(5,6,4)

7. (a
. (a) The bond angle in- .water. molecule is 104.5°

Ca
lculate the § character used by the ow"en atom

direct
ed to the two bonded orbltals and two non-
bonded ' orbitals. . .

P Terfreery -
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(b) AT
moment: BF,, NH,, NF,.

(¢

" (d) What is the expected change in Bond

8.

7

)Deﬁ:n'e Bent's Rule. Ho
the bond augles of CH

5w does 1t

JF?

der O of dgpole

range the following in increasing or
er.

Justify youf 3“

order during

the following ionization processes -

@) O, —-)O; g

(i) N,+e >N,

(4.4,4,3)

(iiiy NO— NO “te

(a) What do you unders

nuclear charg
zmd effectwe nuclear

| prcsent in 4s and 3d

(b) Differentiate bétwee

e? Calculate

tand by the term effective
the shielding constant

charge (Z.i) for the electron '

of Scandlum (Z = 21L):

n.

(i) Orbit and orbital.

(ii) ‘Electronegalivity 2

nd electron atfinity

P.T.O.
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Name of the P_aPel‘A . : DSC 2 - Basic Concepts
- | " and Aliphatic

Hydrocarbons (Organic
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Time: 3 Hours - Maximum Marks : 90

Instructions for Candidates :

...(a) Write your Roll No. on the top immediate.lyg -
e on receipt of this question paper. |

(b) At;émpi: any six questions,
() All questions carry 15 marks,
1. (a) An alcohol ‘A having ‘moleculgy ~f°rmlilé .

C,H,O, when treated wi?h conc. HQSO4 gives
an alkene B. When B is bubbled thrOUgh

, P
Gifer] AETdEneT I rerg =
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1374

bromine water (Br,/H,0) and the prodyct
obtained is dehydrohalogenated with ap
excess of strong base sodamide a new

- compound C is obtained. Compound C is also
- obtained by reacting calcium carbide with

(b)

water. Compound C gives D when treated
with dilute H,SO, in presence of HgSO,.
Identify A to D. Write the'.sequence- of
chemical reactions involved. | 5

Out of follo‘vﬁng .pajrs, which is more stable ?

Give reason. 5
- S =,

® ¢_)—-CH. ; CHiCH:
@ @

(ii) (CH3)sC - ;  CFs3

Define the terms racemic. mixture.
Demonstrate the chemical method for
resolving a racemic mixture of an';;_l_qid, using
an example. . 5

How many stereoisomers are possible for
tartaric acid ? Draw their Fischer projection

‘structures, describe the relationships

between them and identify which’ ‘are
Optically active and which are optically

Inactive. S
| . .2

?l!%{:;& .

KAL IIE”W g\'ﬂﬁhk”la
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/
BH; THF + NaOH
s () N 27T, g — ¢
— _Na ' :
(©) HaC-——:::——CH3 - D
Lig NH3
| o
-80°C £
. 1 mole Br r
_(d) GH=CH-CH=CH, . —"°- 21 |
» I +80°C

A~ (') HQ(OAC)Z
() (yNaBH, ~ ©

" P
(0 ) mcoocsz H

Alcoholic KOH
. - )
() /Y ,
. _HgSOjy+ dil H;SQs - :
(h) /\ " i
8. Wnte short note on the followmg (attempt any

three) : 5x3=1 »5

'

" (a) Wurtz-Fittig reaction ; : |
(b) Elcb reaction
T P.T.O.
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trgns—Q—Butenie upon bromination gives meso-
dibromo product, while cis-2-butene gives
racemic mixture ? | . 5

Bromination is more selective than

chlorination of alkanes ? - 5

(b) -
- (©)
6. ()

What do you mean by inductive effect z

‘Arrange the fOIIOWin‘g'c?érbOXylic'aCids in the

increasing order of their acidity strength.
5

F

, COOH COOH F COOH

(b)

(o)

F
i il iv

24 3-Dimethylbut-2-ene is more stable than
2-methylbut-1-ene. Explain. S

Draw and name various ‘Conformations of
Cyclohexane and arrange them in increasing
order of their Stability- Draw-their potential
Energy diagram. . D

1. 'Write the structure ofproduct(s)AtoJ:_ oy . § 10’;1-_5..=15

(a) \:\ Cold alkaline KMnO4

&
i) wEfared T,
KALIND] COLLEGL LIERARY



; | (b) (1) A 90° in the plane rotation is not

: i 180°
in a Fischer projectlon; while a

' ifv this
~ rotation is permitted. Justify |

. e‘
statement with a S_Ultable cxalilp! a8 4

. e .z % ’ . . . e
(ii) Assign E/Z configuratiol at a.lll {}ﬁe
« « = St.eAreog_enic centre(_s)‘pre,sent 1n _2 : .

~ following molecule : 2.

H

\ /CHO

C -*—c:q\
\c=c/ CH,CH;

/N

IH,C

BI’HZ

- (c) Define the term hyperconjugation effect and
arrange the following free radicals in the
- increasing order of their stability

, £1vi
o suitable reason. gving 551
CH, . CHs
CHy
/k/CHa /.K/CHa o
_HiC™ Y HaC™*" - B /_K/CHz.
P | i |
) ]
3
pifay AEnaaed JRIaTey P.T.O.
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3. (a) Draw 411 conformations of n-butane resulting
. - rotation about the C2-C3 bond ang

Arrange them in order of increasing stability
oV ding reasons for the stability order.
" Also, Jlustrate the potential energy diagram.

S

) (i) Classify the following into Electrophiles |
. or Nucleophiles with explanation. 2.5

AICl,, BF;, CN”, NH;, SO,

(ii) Define the terms optical rotation and
specific rotation. Explain the factors on
which they depend. S

() Assignthe R/S nomenclatureat all the chiral

centre(s) present in the following molecules :

(Do any two). S
COOH
GOOH CHO H OH
HH-.C\ . '
HO( ~CH, HO -G+ +1CHOH HO H
| ' - 4 COOH
H —

| 4 . -
DI COLLEGE L'RRARY
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4. (a) Complete the -following set of chemical
reactions : : 5

B . e
| [> rafhv 3 il§oh91.9 KOH_ ¢ NBS &

(b) 2-Methylropane js brominated at 125°C in
-~ the presence of light. What % of product will -
be 2-br OmO-Qéméthylpropane.A- The relative
reactivity for 1°, Qo 30 hydrdgehs are 1, 82
and 1 600, reSpectively. S

(c) (i) Arrange the foilowing in the decreasing
.order of their acidic strength and give
suitable explanation. 2.5

H-CSC-H ;  H,C=CH, ;  H3C-CHj

(i) How will you distinguish between
1-butyne and-2-butyne ? Provide the
chemical reaction. 2.5

5. Give suitable explanations with mechanism (if
involved).- |

" (a) 3, 3, 3-Trifluoropropene when treated with

HBr gives 3-bromo-1, 1? l'trlﬂuQroprOpane ?

| 5

o ° | _PTO.
KALINDI COLLEGE LIBRARY
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Your Roll No. N
SL. No. of Q. Paper | © :1393 I
. Unique Paper Code : 2172011103
Name of the Paper . DSC 3 : Gaseous an
| ' Liquid State (Physical
Chemistry -1 = = .
Name éf the éoufsé T :A.B.S.c.‘(Ho.ns.) Chemistry
Semester . [
Time : 2 Hours Maximum Marks : 60

Instructions for Candidates :
(a) Write your Roll No. on the top immediately on
receipt of this question paper.
(b) Attempt four questions in all. Question NO.1
is compulsory.

(c) The questions should be Numbereq ;
accordance 'to. the number in the qu€sti02

- paper.” "
(d) Use of Scientific Calculator is permitted
(R=8.314 JK* mol"  k=138x10-235p1 -

N, = 6.023x10%)

1. Answer any 5 of the following :

(a) Why are viscosity of gases increageg wi |
in temperature wheregs Viscosit fm.creaSe ,
decreases with INCreaseé In temperyy, - 1qUigg

3

Piferdl AT ey 1O,
+ KALINDI COLLEGE UBRpy
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(L)

on collision frequency of a gas. -

(c}

Explam the effect of temperature and pressure
-3
At same temperature the distribution of
molecular speeds of hydrogen and helium is
same. Explain. L 3

| (&) Why the composmon of gases in the earth's

tmosphere varies with height ? ' 3

(e). Discuss the effect of ..d_etergent_ concentr.atibn on

®
2. (@

(b)

(o)

the surface tension of water giving graphical
representation. Why surface tension becomes
nearly constant at higher concentrations of
detergent ? _ 3

Explain the dependence of surface tension on
temperature and why the surface tension of a

liquid becomes zero at its critical temperature.
' 3

Starting from the postulates of the kinetic theory

W Qf_ gas derive the following equation

: 1 » 5 &
PV:;mN<02> % " ' S

Calculate the réot inean square speed, average
speed and most probable speed of H, molecules
at 298K, : 5

Draw labelled diagram of P-V isotherms of CO.,.

Explain these isotherms and continuity of states.

S
2

wilere) TeffqarTd JRiard
INDI COLLEGE LIBRARY
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- the following relation :

(b)

7400+ 10m/s.

(c)

()

(b)

(c)

1392

% o c
dert?
Using the van der Waals equation of staté,

P = 8T, 3

r—3Vr—1“vr

, - this
State law of corresponding states bas?d on 5
relation and significance of this relation:

es
Calculate the fraction of oxygen few mOlem:len
at 27°C and I atm possessing velocities betwe B -

Derive an expression for the coefficient of
viscosity of a gas, 1 in terms of the mean free

path, A and show that m of a gas is dependent

on temperature, but is independent of pressure.
S

Derive the expression of Barometric law :

Mgh
p—poexxa( 2T )

Explain the effects of temperature and molar
mass of the gas on the variation of pressure with
height. | 5

Determine the molar mass of a gas if its pressure

- falls to one — fourth of its value in g vert;
C
~ distance of 8 km at 27°C al

S

The Critical constants for water are

" Te=647K, Pc:-'_218 atm and Vc = 0.05 dm3 5
Calculate the van .der Waals constants. .
critical compressibihty factor. ancsl
3 P'T-O,

Fif) AETERTd ity
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5.

6.

(a) Startin

©

(c)

()

(b)

(c)

g with the Clapeyron equation, derive the
on for Clausius— Clapeyron equation that
ct of temperature on pressure of

5

expressi
explains the effe

a liquid.
The vapour pressure of water at 90°C is 70.13
kPa and the molar enthalpy of vaporization
between 90°C and 100°C is 2.268 kJ/g.

Calcualate the vapour pressure of water at 100°C.

=
v

Calculate the surface tension of liquid tcluene
and the radius of the capillary tube, if the level
of water and toluene rose in the capillary is 9.8
cm and 5.2 cm, respectively. Given surface
tension of water at 20°C = 72.75 dyne cm™,
density of water = 998.2kg m= and density of

~toluene = 890.5 kg m=3.. . - B

Define coefficient of viscosity. Write SI unit of
viscosity. Derive the expression for
determination of viscosity of a liquid by using
Ostwald's viscometer method. ' S
The viscosity of a liquid is 5x10* Nsm™ at 27°C
and 2.5x10* Ns m™ at 327°C. Calculate the
energy of activation of viscous flow assuming it
to be constant in this temperature range. 5
(i The heat of vaporization of wateris 1.5 times

that of CCl,. Which liquid will have the

higher surface tension and why ? =, B
(i) Comment on the effect of addition of

sucrose on the viscosity of water ? 2

(iii) Is it possible to liquify an ideal gas ?
- Explain. 1
sekk
4 1500

DI Heriemerd GEay.
INDI COLLEGE LIBRARY
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Y'our Roll No..cooseeet™™
Sr. No. of Question Paper : 1075 I‘
Uniaue Paper Code . 2172012301
Name of the Paper . psc 7: Chemistry of d and f -

Block Elements & Quantitative
Inorgamc Analysxs (NEP- -

| ~ UGCF-2022)
..‘Namé. of t'he CourAs.e“'... . B.Sc. (Hons.) Chemistry
Semester R
Duration : 2 Hours Maxititm Marke 66,

Instructions for Candidates

1. erte your Roll No. on the t0p 1mmed1ately on rec
elpt

of this questlon paper.

2. Attempt four questions in all.

3. All questions carry equal marks.--
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1. Explain: '
| ; ’
(a) (1) The factors rt:Sponsnble for fOTmatxon of
a

large number of complexes by transmo
n

' metals.

(i) Actinides have a greater tendency to form-

complexes than lanthanides. ; (5)

"..(b) Electronic spectra of Ln3* complexes are similar

irrespective of change of ligand. (3)

(c) The coordination numbers of the elements of

second and third transition series tend to be greater
than for the first transition series. ()
2. Explain why : e Thy B, W

(a) (i) Fewer number of oxidation states are

aVallable at each end of the flrst transition__-

serles than in the m1dd1e"

toTeredy FEIfare et
* KALINDI COLLEGE LIBRARY



1075 3

s are
in hi idation state
(i) Pransition metals in high oxidatio o
: i ox1 g
generally available as fluorides or

)

) ' i idation
(b) Lanthanides predominantly exhibit a +3 oxi

S idation
State whjle actinides exhibit other than +3 ox
_ 5)
States, | _ ' (

o o S , i
(©) (1) Transition elements and their compounds

as good Catalysts.

(11) Absorption spectra of transition metal ions

are broad. = | (3)

3. (@) (i) Write the number of unpaired electrons in

Ce*(At. No.=58) and Eu’*(At. 'No.=63).

(.i.i) Why équeous_ squtions_ of Eu’* is pale pink
. whiie Ce** is orange red? - )
b) Calculate the magnetic moment of Europium (111)
(b) Ca :

3)..Explain the discrepancy between observed
(L=3). Ex -

. (3.4-3.6 BM) and calculated value. (5)-

P.T.O.
W H@Tﬁ’ﬂm S\xltblﬂq



1075
(c) Explain (any one) :

(i) Micas are harder than clay,

(i) Structure of cyclic phosphazene (trimer)

(2.5)

(d) Advantages and disadvantages of digestion in

- gravimetric analysis. - (2.5)

4. (a) Given below are the Latimer diagrams of Mn

(Reduction potential, E° in Volt) in acidic medium

and basic medium :

Acidic medium:

- 4056 ‘$227 +0.95 +1.51 oy LIS
Mn0y —— mMnoz- —5 Mno, — Mn3t —— Mn —— Mn
Basic medium: =~ -
+0.58 -156 \n
A, Mn(0H)2 :

‘Mno;
A T Mg~ Y96 +0.15 -
' 4 —— Mno, — Mn



1075 5

Answer the following questions with the help of

above diagrams :

(1) Write the balanced half reaction for the
reduction of MnO,” to Mn?" in acidic
mediU'ml.Find the standard reduction

potential for the reaction.

(i1) In Wwhich of the medium, acidic or basic
Mﬁ(HI)' is more stable? Justify your

answer.

(iii) Using the given Latimer diagram for
manganese in acidic medium, construct the
Frost diagram to determine the most stable
oxidation state of manganese Explam your
reasoning based on the dlaoram '

(2+1.5+4=7.5)

| (b) () Explain the reason for the validity of spin

only expression to calculate the magnetlc

moment for ions of first transition series.

giterl agr’gm R 1o
KALINDI COLLEGE LIERARY



1075 6

(i) A M2* jon of first transition serjes has be€n
observed to have four unpaired electrons-
Calculate its magnetic moment using spin-Onl-Y

formula,

(1) What is the effect of curie temperature 10

. ferromagnetism? | (2.5%x3=17.5)

5. (a) (i) Write. a short note on borates. .

(1) Discuss the primary differences in the general
. properties of inorganic and organic polymers

(any three). (2:5%2)

(b) (1) What is the structural difference between
pyroxines and amphiboles?
. (11) Draw.the structures of following ions :

$1,0,%, 8i,0,% ) (2+3)

(c) (i) Mention the criteria while selecting a wash

solution in the gravimetric analysis.

ey Aglfygrery gty
KALINDI COLLEGE LIERARY
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(n) Which is more effecuve for washing 2
precipitate in the grawmetnc analysis: using

two portions of 50 mL or ten portions of 10.

mL of each? Justify your answer. (2+3)

(a) (i) What are silicones? What are the chain '

bmldmg and chain stoppma units in silicones?

(11) Identify the industries from the following

which use silicones:

Rubber, Glass, Oil, Cement (3)

(b) Match the uses with the polymers

Gemstones ' montmorillonites
~ Textiles - 'orthosil-i_cates
Fé}tilizers B ! polyphosphazenes
Paints phosphates
Corrosion p—rOtection | Borates ' (5)

el {ETiseidd Yradieiy T

- KALINDI COLLE GE LIBRARY



1075 8
Write short note on any on )
(c) y e of the followmg:

(i) Ion exchange method for separatio
n of

lanthanides

(i) Lanthanide contraction and its consequ
ences

(5)

. —

. : . o
DTl FETiaierd qidiciy
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[This question paper contains 8 printed pages.]

Your Roll No- |
Sr. Nﬁ. of Quest'ionPa];er; 1151 e I o
Uhique Paper _'CAodé "'l | ] '21720i2303.. :
Name of the 'P.ape.r. .:"DS.C: 'Che-mica_.l E(iuilibrium, :

Ionic Equilibrium, Conductance
and Solid State . .. . . -
Name of the Course . B.Sc. '(H_‘(;ns.) Chemistry. ..

.. Semester : - TII

Duration : 3 Hours Maximum Marks : 90 ~

Instructions for Candidates

1. Wnte your Roll No on the top 1mmed1ately on recelpt
of this question paper.

2. Attempt any._S.ixv questions in all.

3. Use of scientific calculator is permitted.

1. (a) State the Le Chatelier’s principle. For the -
equilibrium reactions given below, discuss how
the equllxbnum will shift with the change in
temperature and pressure :

il Agdaey TTHRT . 5 0’
KALINDI COLLEGE LIBRARY i



151 ,

(b) what are Miller Indices? Determine the il
i
indices of the planes that intersecy t:r .
crystaIIOgraphlc axes at the distance given befou.

(i) (la, 3b, -c)

(i) (2a, 3b, 4c) .

~.(c) A first-order reflection from the (111) planes of 5

- cubic crystal were observed at a glancing angle
of 11.2° when Cu (K;) X-rays of wavelength 154
pm were used. What is the length of the side of
the umit-cell? Calculate th.é'.angle at which the -
same crystal will give a reﬂectlon from the (123)
planes. i L " 8,3.5)

(a) What is the effect of temperature chanoe" on the
' equilibrium:constant? Derive a relation between

K and T starting from the Gibbs Helmholtz
equatlon E : _ —

(b) Explain the following .

(1) The molar conductivities ofthe alkali metal

ions. incregge on going from Li* to Cs'.

) .
(11) Acetate lons have lowerconductlwt)’ than
chlorlde ions.

ICO.LLEC}; LIBRARY -



ray diffraction,

(b) Draw the planes for which the Miller indices are
(112) and (200).

(c) What are Weiss indices? What are the

corresponding Miller indices of the Weiss indices
of crystal planes given below :

0 (a,2b,20)

(i) (a, b, 0c) = (5,5,5)

6. (a) Deduce the relatioﬁ‘ between K, K. and K, for a

salt of a weak acid and a weak base. Alsof_'t"m.('i.

the pH of the hydrolyzed salt solution.

'(b) What is pH scale? Calculate the pH of a solution
obtained by mixing 25 mL of 0.2 M HCI with 50
mL of 0.25M NaOH. Take K =104,

’ e GERRE
o ﬂf_ﬂfqm‘g . P.T.O.
mﬂﬁl COLLEGE LIBRARY
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Concentration of HCI solution = 0.100 N

B Ma_ss of silver deposited in the coulometer
0.1209 g |

Movement of the boundary = 7.50 c¢m
Cross-section of the tube = 1.24 c¢m?
(é).De‘ﬁhe' ionic mobility and show that, the ionic

mobility of a solution (1:1 Electrolyte) at infinite
dilution is given by

- . . AL AL
U +u =+ —=
F F

Where, u’ is ionic mobility and A" is molar ionic

conductance. ; (5.5,5)

@il JEifaaienyg g‘\mém
KALINDI COLLEGE LIBRARY
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(i) An organ!

y.

ic compound A (C,H, O) reacts with

iodine and agueous sodium hydroxide to give

yellow precipitate of B and sodium salt of an
acid C with molecular formula (€.H,0,).
Organic compound C on reaction with chlorine
and red ‘phosphorous forms compound D with

.molecular formula (C H.O,Cl). Identify the

organic compounds A, B, C and D. Give the

* ‘name reactlon 1m olved b» Wthh . 1s converted

| to D erte the mechamsm for conversion of A

'tq.B

(i1)

2. .

Self-condensation of benzaldehyde in the
presence of CN~ ion as-catalyst forms an organic
compound X (C,,H,,0,). Write down the
structure of the organic compound and the name
of the reaction involved. Write down the

mechanism involved and discuss the role of CN-

“ion in the above reaction. - "~ © - . (6.5,6)

Carry out the synthesiswof the following
compounds either from EAA or DEM :

(a) Adipic acid
(b) Butanoic acid

(c) Acetone

Dlierd) wiRamerg QRABTTT
KALINDI COLLECE: LIBRARY
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(i) Write the product involved along With the:

mechani i : i
hanism in the ring opening reaction of the

following with methanol in the acidic medium.

PR

H2C\ /C CoHs 9,3.5)
O.;__
3. (i) Give reasons for the following :

~ (a) Ethyl chloride is more reactive than the
vinyl chloride towards the nucleophilic

substitution reactions.

(b) 0-Bromoanisole and m-bromoanisole on
treatment with sodamide in liquid ammonia

give the same product.

—

(c) 0-Nitrophenol 1s a weaker acid than p;

nitrophenol.

(i) Write down the’ mechanism of thé alkaline
_hydrolysis of esters. Why is it irreversible i
n

nature? (9,3.‘5)

KALINDI COLLEGE LIBRARy P
SMARY - ‘O
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| @ Differentia!
est only) @

_(a) Benzoic ac

(b)

(c) Ethylchlor

) Gi\'-'gérid explai

the followl

4

te between the following (give visible

nd write down the reaction involved:

id and benzyl alcohol"

Acetaldehyde and acetophenone

ide and chlorobenzene

n the relative reactivity order of

ng carboxylic acid derivatives towards

the nucleophilic substitution reaction :

—

GH,COCl, CH,COOC,H;, (CH,C0),0,

CH,CONH,

(9,3.5)

5. (i) Carry out the following conversions :

(a) Ethanal — Butanol

o (b) Benzéne

(¢) Acetophenone — Benzol

(U) Write d()wn thel.struc‘t‘ure Of th? prOdUCtS fo

on heating the following dic

_y 1-Phenylpropan¢

¢ acid

rmed

arboxylic acids :

INDI COLLEGE LIBRARY
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(a) Oxalic acid, (b) Malonic acid. (c) Succihic

:Icld, (d). (.31utaric acid, (e) Phthalic acid, - (f)
exanedioic acid, (g) Maleic acid (9.3.3)

6. (a) Complete the following :

.(i) CH3CH,CH,Br Nal/Acetone ._'

' )
‘(1_1) @-OH + @—cocs _ 10 NEOH

i
(i) HyC—C—NH, —— ZAOS

) . CHO Conc. NaOH
i) 2 | g
COOH
H,C il _CHs N
v) 2 >C=0 4 Pnp=C___ —
7 Hye” CH,CHs

| _ | e CH,COONa*
e T
(v1) QCHO + (CH3CO)2 A

Prical p.b’lfdm ‘j‘?ﬁ‘b!ofﬂ | P.T.O.
KALINDI COLLEGE LIBRARY
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(vii) Ph-CHz-CH,-COOEL LAH
(viii) H3C@'O_C—CH3 (i) Anhydrous AICI3
' _ (i) HCY - -
OH

, (ix')‘ /‘b\/\ + ZnCl, + Conc. HCl——— >

(b) Write down the product formed alono with the

mechamsm 1nvolved in the following reaction :

Th ('3H3
Conc. H2804._>

HsC C C—CHgs

OH OH

Which name_reaction is involved in the above

reaction? = | (9,3.5)

e 8 Wi i
- () Write short note on-the following : (any three)

(a) Ba_eyer-Villiger oxidation

Xoﬁé‘r TEIfdEer] WRae
INDI COLLEGE LIBRARY
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(b) Hofmann-bromamide degradation
(c) Michael addition

(d) Beckmann rearrangement
(i) Write down the product for the following

reaction, along with mechanism.

.@—OH + CHCl, + NaoH —89°C

(9,3.5)

§. (1) (a) Give the products formed when #-butyl ether

1s heated with HI.

(b) Write down the products formed when o, B
. and y-hydroxy acids are heated separately.

___ (c) In polar protic solvents, the rate of S |
~  reaction for halide ions as nucleophiles follows
the order given below :

I > Br > ClI- > F

—

However the order is just reversed in aprotic

solvents. Explain.

Piferal TG W@y poy o
KALINDI COLLEGE LIBRARy -
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(a) Define the following with suitable example :

(i) Organometallic compounds and its

application

(i1) Haptici;y. Give examples of ligands with

hapiicities of 3, 4 and 5.

(b) What is meant by Synergic effect? How does it

“account for the formation of carbonyl complexes

of transition metals in low oxidation states?

(c) Explain hydroformylation? Mention in detail the
mechanism for the catalytic cycle of conversion

of alkenes to aldehyde. (5,5,5)

o

the bases of type of bonding. Explain giving

example.

(b) (i) The V-C bond lengths in [V(CO),] and
[V(CO),]" are 200pm and 193pm respectively.

Explain.

52 oy £ e v e "
wticieql TEfiadleld JXidlelq

- KALINDI COLLEGL LIBRARY .
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(a) How are organometallic compounds classified on
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t

.. Ortes

(1) Give reason and arrangé in order gre? |5
[CO (CO)4 ’

s : cess
(¢) Explain in details the Wacker Oxidation PT°

for conversion of ethene to acetaldeh)’dc' :
- . (5,5,5)
(a) The cyclopentadieny] rings in ferrocen¢ have
N character but cyclopentadiene itself has
no such character, Explain. Give two reactions of
ferrocene which show it is more reactive than

benzene.

(b) Give one method of preparation of Fischer Carbene.
Diffe_re,ntia_te_ between Fischer and Schrock

Carbene .(at least three).

———

(c) What is 2iegler Natta catalyst? Explain the —— |
form of this catalyst which is involved ip e

.Polymerizati,o,n.Of'alkenes' e et o (3,8,8. ¢

iferal Wﬁ?m@ P.T.0
,  KALINDI COLLEGE LIBRARY .0.
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+ (@) Give any twd methods of Preparation of Meta]
. Carbonyls. What happens when'Fé(CO)

s react

© with:

(i) Bromine

(i) PR, in presence of sunlight.

. y  —

(b) Discuss in detail the Monsanto process for the

production of acetic acid from methanol.

(c) Using the 18-electron rule as a guide, find the
number of metal-metal bonds in Fe,(CO),,, and

the charge on the species [Co(CO),]~. (5,5,5)

5. (a) (i) Give reasons.Fe(CO), is known while "

Fe(CO)g”is not.

(if) Explain the structure and hybridization in

—

Potassium risoxalatoferrate(II1).

i wEifarer ESERRR
KALINDI COLLEGL: LIBRARY.



synthesis gas tq Synthetic gasoline by Fischer
Tropsch method.

_(C) Which of the following are organometallic
compounds and why -

O (CH),zn
(ii) Ti(OEy),

. (ili) CH,MgBr
(iv) (n®-C H,)(PPh,),Cr
(v) LiBr o (55.5)

6. (a) Draw and explain the structure of the followingh

metal carbonyls using VBT.
(1) Co,(CO),

(iiy Cr(CO),

KALINDI COLLEGE LIERARY '
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(b) Draw and explain the structure and bonding of

metal with alkyl and allyl group.

(c) (1) Explain why direct nitration of ferrocene is
not possible? How can you get nitro derivative

of ferrocene?

(i1) Explain the following term used in a catalytic:

~ process: Catalyst Poison, Catdlyst Promotor.

(5.5.5). "

7.*_‘(a) Give any three.m‘e'thods of synthe’sis.of metal
alkene complexes. What happens when a metal
alkene coxﬁp]ex [Cp.W(CO)3(7t-C2H4)]+ reacts with
triphenylphosph.ine. .

(b) Explain the following :

—

(i) Migratory insertion of Carbonyl.

(i) The Carbonyls of 4d metals are less stable

than the corfesponding carbonyl of 3d

metals.

DI FEfdETert qRaeaa
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4 % e ’ ,
(c) What is Wilkinson’s Catalyst? Explain its structure ..
and how it is an effective homogenous catalyst

for hydrogenation of alkenes. (5.5,5)

8. (a) Give two methods of synthesis of ferrocene and

how does it react with the following :
(i) Butyl Lithium,
(il) Formaldehyde and secondary amine.

(b) Predict whether the following obey the EAN rule :
(i) [Mn(nC,H,)(CO),]*
(ii) Mn,(CO),,"
(iii) [Fe(CO),J* _' .
(iv) [Cr(CO),(NO),I
(v) [Co(n-C3H5)(CO)3.] |

*Calculate considering ligand (NO) as linear and

bent both.
Fifer) AgTaenery JraPrerd

KALINDI COLLEGE LIBRARY
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(c) How to synthesized Zeise’s salt? Disc
uss lhe

bondmg in Zeise’s salt on the basis of D
ewar-

Chatt- Duncanson model.
— - 35)9)

Iy 4
q”framnxgﬁﬁmaa
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'b) How will you synthesize valine by Gabrielg

phthalimide method?

c) How wnll you differentiate between RNA and DNA
by ‘alkaline hydrolysns Give mechamsm of the
reaction involved. |

d) Wnte structure of NAD", Explain its role In an
enzyme catalyzed reaction.

&) Discuss the effect of ‘urea and heat on secondary

~ structure of protein. - (3x3)

a) The reaction of nonapeptide "A" with dansyl
chloride gives dansyl derivative of Cysteine.
Peptide "A" ‘on reaction with cyanogen-bromide
gives tripeptide containing Cys, Met, Lys and
hexapeptide containing Try, Gly, Ala, Phe, Leu
and Asp. Partial hydrolysis of "A" yields Lys-Met-
Leu, Ala-Gly-Try, Cys-Lys, Leu-Phe-Ala, Gly-Try-
Asp and Met-Leu- Phe. Deduce the structure of
"A".

Give all the reactions involved. Write down the
products obtained when B is treated with
Carboxypeptidase and Chymotrypsin.

'b) What are the structures of .lysin'e at pH = 1.5, 3.2,

9.74 and 12?2 To which electrode does lysine -

P} Hrerfierer qeemem
LALINDI COLLEGE LIBRARY
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MIBFALC At each PHY Which of
€

: structure will
be present at 1S0¢lectric pojnt?

(10,5)

3. @) Namt? tl: l-nonomers used in preparation of resin
used n ohd. Phase Merrifield method. How would
PR ISRz tripeptide Leu-Ala-Lys by this

. . " X ‘) 2 2
; methOd‘ G'V,e Its 3dvantages over general method

of synthesis. |
b) Discu,sg the following about the Trypsin:
- 1. Specificity

i. Catalytic Triad

m. Pocket at the active site

c) Explain the various types of forces that are
responsible for the stabilization of tertiary

structures of proteins.- = (6,6,3)

4. a) Discuss the different types of reversible enzyme

~ inhibition with examples.

b) Explain different classes of enzymes with one

example each.

¢) What do you understand by K in an enzymatic -
significance. (6,6,3)

reaction? Discuss its

V.
4
/

o P.T.0.

-7V Y AIADIV
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a) Write the structures showin

8 the hydrogen bondin
between the following nue & g

leotide base pairs:

5.

i. Thymine and Adehine

it Guanine and Cytosine

b) Write short note on. the types of RNA and their
biological functions., '

c¢) Discuss the dift“e’rént"Stéps involved in DNA

Replication. =~ s 53,5

6. Write down short notes on any three of the following:
a) Electrophoresis

b) Ninhydrin .'test

c) Genetic code .

d) Factors affecting the enzyme activity (5,5,5)
NI TR g 1oons
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1113
Physical Constants .
planck 'S constant .'67626 X 1()-?4 Js
velocity of Light 3 x 108 ms"!
Avogadro’s Number' - 6.022 X 102> mol!
Mass of Electron 9.1 ?‘10'_3' kg

Boltzmann Constant | 138 x 108 JK!

1. (a) A'particle of mass m, in a one-dimensional "bOX;(')f

length a can be represented by the function,

P(x) =$in1:f£(n=l,2,3...). Normalize the given

function y(x) and find whether it is an eigen

- function of (i) p_ (ii) p.

(b) Writevfo_ur propertieé of a functioh to 'Imake it
acceptable as 'a. sc..)lutio.n o.f .§(':'hrod'inger equation..
Determine whether the following functions are
acceptable or o4 acceptable as state functions

OVEr the ; i ., : 1
€ Intervja] Indicated, giving appropriate
TeaSOns_
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3
unction Interval
¢! - xZ)-I | (ﬂlf:'-l).
Cemn | o)

(c) Evaluate
the commutator [Lx,L ] where Lx and Ly’_
are the angular momentum operators alono the x

: ,and y-direction.respectively. (3.2.3)

2. (a) Are the following functions eigen functions of the

——

d? :
" ;
operatqr — If so, give the eigen value.

dx

.(i) f(x)A = ex?[f%}. o2

(ii) cos 2X

(b) Consider 2 particle of mass ‘m’ in a cubic box of

edge length ¢«1,>. What is the degeneracy .of the

Jevel that has energy three times-the lowest energy
o write the mathe“”’tical expressions for the
-avefunclions. '

degenerat® ™
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(o) If A and B are two atoms bonding along the ,

axis predict, giving reasons,‘\,which of the follow;
. ln

atomic orbitals can combine:
0 ehadod ;
- ’ B
(”) ?iqs and ‘st

(iii) @, and@ds (5.5.5)

3. (a) Write the expression for the Hamiltonian operator
for the helium atom explaining briefly all the terms
involved. Simplify this expression using the Bom

Oppenheimer approximation. Write the expression

for the corresponding Schrodinger’s equation.

(b) Evaluate the expectation value of the radius, (1)

at which the electron in the ground state of

Hydrogen atom (Z=1) is- found. Given the ¥&%°

function for this state is —
VY00 = (233/2 zr . the
00 = = (ao) I2exp (-;;) where a, 1 th

"Taliiis ahig PPomraioip. - ot
and f"rvexp(—ar)dr = gmm -
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(c) Write the electronic configuration of H,, H," and
hypothetical H,” species using molecular orbital

theory. Explain why He," exist whereas He, does
not.. % , (5°5~5)

4., .-_’(a) A diatomic molecule can be treated as a simple
quantum mechanical oscillator. How is the simple
Schrodinger Wave Equation (SWE) modified for

this system? Show that

(1) exp(-Bx?) is a solution to this SWE and

. 1 _fk ;
(1) E= —-‘\][;, here k is the force constant

41T

and p is the reduced mass)

(b) What is the degeneracy of each of the following
energy levels of H atom?
| '-eé
" —e .o
) 72neqa, (i1) 128n€,a,
(c) Explain and calculate zero point energy (IZPE)
of an electron in a one dimensional box of
infinite height and 1 A length: State the Bohr’s

-Correspondence principle. (3,5,5)

P.T.0.
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5. (a) Show that the wave functions describing the Is
atomic orbital and the 2s atomic orbital for the
hydrogen atom are orthogonal. Given that

Yis = (mag)™*exp(— r/ao) and

boe = (7 2= faoyerm ()

0]

where a, is Bohr’s radius and

fom r*exp(—ar)dr = n!/a™*?) .

(b) Set up the Hamiltonian operator for a particle -
-oscillating about a mean position (a simple
harmonic oscillator). Explain the significance of

zero-point energy of a simple harmonic oscillator.

(c) Why the quantum number ‘n’ cannot be asswned
a zero value while solving for the particle in a |-

D box? Give the units of y* for a particle ip al-

D box, (3,5,5)

6. (a) A particle of mass m exists in a one- dlmen310na]
box of length L. Using. the trial waye function
Yuiar = NX(L - x) evaluate the CNergy associateq
with the lowest energy level and COomment on

e whether this (rial wave function is an acceptab[e
function according to the variation theorem.
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(b) Show that operators. corresponding to X and py

do not commute. Give"thé physical significance of

your result.

(c) What do you underétand by Hermitian operators?
Prove that all the eigen values of Hermitian

operators are real numbers. (5:5,9)

7. (a) Write the LCAO- MO tna] wave functlon of H,,
using Molecular Orbital approach. Derive the

expressions for molecular orbital wave functions

corresponding to the bonding and anti-bonding

<u energy levels of Hj.

(b) Plot the radial probability distribution functions for

an electron in hydrogen atom where n=1 and

n = 2. Explain the plots briefly.
(c) Explain the sighificance of orthonormalit);' principle

- giving relevant mathematical expressions.
(5,5,5)

8. Write.short notes on any three: -

(a) Postulates of Quantum Mechanics

PL.0.
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(b) pauli’s Exclusion principle (quantum
mechanical

approach)
(¢) Configuration Interaction
(d) Variation Theorem
| , | (5.3,5)
’
(2000)
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4. Calculators and log tables may beused.
| Physical'Colnstant's
,Pl;;ci('s;constant 6.626 x 10-34 Jg

Vel.ocity éf ligﬁt 3 Ix 10% m/s -
Atomic mass unit. 1.661 x 10-%7; kg
Avagadré'é num‘ber 6.023 x 10% mol!

Mass of electron 9.109 x 10-3! kg

SECTION A

Attempt any 3 questions from this section

I. (a) Explain the following terms:

(1) Linear operator
(i) Laplacian ‘operator

(1)) Hamiltonaip operator.
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3

f
(b) Draw the \¥ anq patterns for various levels ©

the Simple Harmonjc Oscillator. What COﬂC]uSlons . |

- can be drawn frop these patterns? .
(c) Write short notes on any two of the following:

(1) Bohr correspondence principle
(i1) Heisenberg Uncertainty Principle

(111) Rigid rotator approximation (4.3:4.4)

-
——

(a) Indicate which of the following will lead to an

eigen value equation. Report the eigen value, if
any.

(i) —exp (ta)x)
(n) —di (smgx) - i

(m) — (5x )

(b) Giving reason, state which of the followmg are
acceptable wave functions in the mduated intery al-

(i) sin x (0,2m)

P-T.o.
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3.

(ii) e™* (-0, ©)

(c) Calculate the wavelength in nm, for the transition
from HOMO to LUMO in 1, 3 ‘butadiene molecyle |
The C-C and C = C bond lengths are 154pm ang

135pm respectively.. o . (4.5,4.4)

(a) For a parficle of mass 'm' in a cube of edge leng{h
'a', the energy of a'quantum level is found to be
‘17 h¥/ (8ma?). What are the quantum numbers and

the degeneracy: of the level?

(b) Show that two eigen functions of a Hermitian
operator having different eigen values are

orthogonal to each other.

(¢) A particle of mass 'm' is confined to a one-
dimensional box with the origin at centre of the -
box. The box extends from -a/2 to +a/2. The
_Potential energy function V(x) is V(x) =0 (inside)
a“d V(x) = o (outside). (4.5,4,4)

Write the Schrodinger equation for the system .

showing separate equation inside and outside the
bOx. (4.5,474)
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4: (a) Write the Schrodmger wave equation for hydrogen
“atom in polar coordinates while giving the
significance of the terms involved.

.(b) What do you understand by the commutation
between two operators?

~ Show that position and linear momentum operator -

do not commute \vifh each other.

(c) Why do we need to employ approximate methods
to determine-solution for multi- electron atoms?
-Explain Variation principle as an approximate

method to determine approximate wave function.
(4.5,4,4)

SECTION B
| Atte'mpt“_any 3 questions from this section -
5. (a) Briefly explain Rule of Mutual exclusion and its

role in structure elucidation.

P.T.O.
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.. (b) Explain the different modes.ofA'vibration in the
| following two polyatomic molecules:water and
“carbon dioxide. Are they both IR and RamanA |

active? Explam your answer.

(c) The 'rotati_onal spectrum of "”Br 'F shows a series
of equidistant lines 0.71433 cm! apart. Calculate
the rotational constant -B; the moment of inertia

and bond length of the molecule. (4.5,4,4)

6. (a) What is Raman effect? Explain the origin of Stokes
~ and Anti-Stokes line.

(b) Which of the following molecules will give rise to
observable rotational and vibrational spectra HC1,

N,, CO, H,0? Explain giving reasons.

(c) The 'H3CI ‘fholec,ule shows pure rotational lines
at the following frequencies (cm™') 20.7; 41.5, 62.0,-

83.0, 103.8.

(1) Assign the lines to the rotational transitions,

] = .l+'1, k
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(i) Calculate the bond distance of HCI.

(my =1.673 x 10- 27kg me, =58.06 x 1077kg).

(4.5,4,4)

3 (a) What is the effect on the microwave spéctrum of
C'6O if 190 is substltuted by '50?

(b) Calculate the number of translational, rotational
" and vibrational degrees of -freedom for

(1) CO,
(i) H,O
(iii)_Bgnzene

(iv) CH,

(C) The fdrce Cgﬁstant for 'H'QF 1S 966 N-L. Calculate:

(') The zero- pomt v1brat10nal energy of this

ic motion.-
molecule when it follows harmon

(1) The frequency of the ele_ctromagnetnc radiation

P10
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to excite ttliS molecule from the

. ground state
to the first excited state. K

(4‘574y4)

8. (a) Indicate with the help of the Jablonski diagram,
the various processes by which the excited
electronic states get deactivated. What is the
‘difference  between fluorescence  and

phosphorescence? *

(b) Arrange the following groups in increasing order

of their absorption frequencies: Give justification
(i) CF, CCI, CBr, CH

(i) €-C,.C=C, C=0

(c) What are fhe characteristics of TMS which make

it useful as a reference in NMR spectrum?
o @.544)

(200)
[
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(a) W\qat is hyperconjugation effect? Explain the order
of stability of primary, Séconda_ry and tertiary

carbocations on_the basis of this effect. = -

~ (b) Give the ‘hybridizati'on‘state and shape of CH;~

anion.

(c) Arrange the following in increasing order of acidity
and justify your answer: Phenol, Benzoic acid,

Acetic acid and Ethanol.

(d) What is electromeric effect? Explain with the help

. of a suitable example.

(e) Distinguish between inductive effect and resonance

effect. (Give atleast three points of difference).

_(3,3,3,3.3)
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3
2,

(a) Assign the priority sequence and designate E/Z

configuration to the following :

7 ?H H cl .
HC NH : | :

2 D CHO

(b) Assign the priority sequence and designate R/S

configuration to the following :

//if:~ CHO

; o, A

H” 2 TOH "
COOH COOH

(c) Convert the following projection formy)ae ¢
0o

Fischer projection :
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(d) Draw energy profile diagram for. conformations of
n-butane and*_lal.)el-. the energy gaps- between -

significant conformations. (4,4,4,3)

3. (a) Name a reaction which involves carbene as an
intermediate. Give the steps for generation of

~carbene in this reaction.

(b) What 1s Kharasch ‘Aef'fect? Explain the
Stereochemica_l\ asp?ét of this effect. Name the
major product obtained 'when 1-butene is subjected
to reaction with HBr in presence of benzoyl

peroxide,.



(d) Give the reaction and mechanism for bromination

of phenol. |

(e)"What- is an ambideniate rit-ic]eop'hile? Give two

examples. (3:3:3.3.3)

—

(a) Complete the following reactions (Do any

six) :

: ' (@) -

H3C % “ NH. pH =~ 4"5 - : 2
G) - >=o "+  HN-NH-C-NH, i
H,C '

OH OH

+

“H e 1

(ii) HC—CH—CH—CH; +

P.T.O.
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-

1

\ - '
HC  OH ~ .

OH

(v) 4+ CHCl; + 3KOH

Cl

Y

'CH':.»,'

Y

Na / Ethanol

(vii) + lig.NH3 =
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(b) Compare basicity order of primary secondary and
tertiary amines in gaseous medium and aqueous
medium. Justify the basicity order in each case.

(2,2,2,2,2,2,3)

5. (a) Draw all possible stereoisomers -of tartaric acid

and 1dent1fy Wthh of them are optlcally active. -

Also 1dent1fy the palr of enantlomers and

d1astereomers among them

B (b) Give the mechanism of Michael addition reaction.

(c) Predict the 'products and mention the type of

reaction mechanism in the following reactions:

(i) CH,-CH,-CH,-Cl * aq. KOH — ?

—

(i) CH,-CH,-CH,-C1 * KOt-Bu = 2

(d) Give the reaction and specify the major product
ed to hydroboration-

when propene iS subject
(4,4,4,3)

oxidation reaction.

P EL).
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6. Write short
notes
on the following
name
reactj
Ons

(Do any three) :
(i) Benzoin Condensation
(i) Williamso ' .
| n’s E -
Ether Synthesis

(iii) Aldol Condensation

(iv) Wagn
gner-Meerwei
erwein Rearrangement 6,55
7 €3.5,5)
A

~(1500)
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SECTION A

1. Answer any five questions:
(a) Explain why H* ion has very high ionic

conductance.

(b) The resistance of 0.01N NaCl solution at 25°C is
100 Ohms. Cell constant of conductivity cell is

unity. Calculate the equivalent conductance.

—l—

(c) What are azeotropes? Explain why azeotropic
mixtures cannot be separated into pure components

" by simple distillation.

(d) Addition of NaCl increases, while addition of
.sodium benzoate decreases the CST of the
Phenol-Water system at constant pressure.

Explain.

(¢) Give and justify the number of components in the
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system

CaCO; (s) CaO (5) + CO,(g)

(f) Explain the-role of Salt.Bridg‘e in electrochemical

cell.

(g) What are conditions .of an idea'l solution.

(5x2.5)

(a) Derive the integrated form of Clausius-Clapeyron

38

equation for liquid-gas equilibria.

(b) Draw and explain the significant 'fézitu.re'S'o-_f'p‘hés'é.' '

diagram-of Sulphur. |

(c) What is critical solution temperature? What is

UCST and LCST? Explain CST with reference. to

phenol-water System. 4, 4, 4.5)
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3. (a) What are reference electrodes? Describe calomel

electrode.

" (b) List the various applications of Nernst distribution
law and explain the process of solvent

extraction.

| (c)Calculrate the standard emf.a'nd' equilibrium

constant for the cell reaction at 25 °%C.

Cd(s) + Cu? €d>(s) + Cu(s)

Given E° co > /cu=0.3394 V; E® ¢4/ ca=-0.4022 V

(43 '47 45)’"

4. (a) The specific conductance of saturated solution of
BaSO, is 3.48 x-10-4 S/m and the specific |

conductance of pure water is 0.5 X 10* S/m at
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208K,
F Calculate the solubility product of BaSO,.

Limiting -
& molar conductance of BaSO, is

1287.3 X 10°* Sm? mo-!

(b) Derive the relationship of A G, AH, AS with EMF

of. the cell.

(c) Explain briefly .the principle underlying
potentiometric titration and its adydntage over
volumetric titrations. Draw the potentiometric

titration curve involving a strong acid and strong

base. (4, 4, 4.5)

Section B: Organic Chemistry

—

5. (a) Discuss the Hinsberg test used for the identification
£1° zo"jo amines. Outline the chemistry
0 o :

“involved. _
P.T.O.
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(b')"S'ucrOSC and lactose both are disaccharide but
‘sucrose is a non- reducmg sugar Wwhile lactose is 3

reducmg sugar. Explam on the basns of their

Stl'llCtllI'CS.

(c) Explam the mechamsm of alkalme hydro]ysns of |

- ester. Why alkahne hydnolysns is generally preferrcd

over acidic hydrolysis? - (4.5, 4, 4)

6. (a) An aliphatic amine with molecular formula C,H,N
exists in two isomeric forms ‘A’ and ‘B’. When
warmed with chloroform and KOH only ‘A’ reacts -
resulting inta foul smell. What are the structures

and names of ‘A’ and ‘B’? Give name

of the reaction and chemical equation involved in

it.

(b) Explam why D fructose reduces Fehlmg, s solution

: although it is a ketose.
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(c) Giving suitable explanation arrange the acid
derivatives (ester, acid chloride, acid anhydride .
and amide) in decreasing order of reactivity
| ”-.._towards nucleophilic acyl substitution reaction

(4.5, 4, 4)
| 7,' “Convert (any five) ‘. o
(a) Aniline to p-nitro aniline
(b) D-Glucose tc; D-Fructose
- (c) Phenylacetic acid to bgnzylamine
: (d)Benzaldehyde 'tc.) .B'er.lzam‘id‘e

‘(e) Ethyl acetate to Acetic acid

() o-Toluidine to o-Cresol

P.T. 0.

%35y
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3. (a) Deabbreviate: t-BOC and DCC. Using these, write

8 .

all the steps involve for the synthesis of ala-ya]
dipeptide. Give the name and structure of.

~ protecting and activating groups

(b)' How will you convert D-arabinose to D-glucose

" and D-mannose by Killiani-fisher synthesis?
(c) Write short notes on:
(1) Hell-Volhard-Zelinsky reaction.

(i) Secondary structures of proteins (4.3, 4, 4)

(500)
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Answer any five questions. Each question carry equa]

marks , (3x5)

(a) Comment: All natural processes are irreversible in

nature.

_(b.) Ept_ropy fayors 4~m.elti>ng' and energy .fayo.rs fre.:e_zi_n‘g '.

of water. Discuss. -

(c) Differentiate between residual entropy and-ihifd

—-—

_law entropy.

(d) The equilibrium constant for the reaction SO, (g)
= 50, (g) + 1/2 0, (g) is 0.18 at 900 K. What
will be the equilibrium constant for the reaction

— 2S0,(g) + 0, () = 2S0, (g) at 900 K.

(e) Arrange the following in increasing order of pH.
—. KNO; (ag), C,H,COONH, (aq), NH,CI (aq),

CH,COONa (aq)



1459 | 3

(f) Explain any tWo limitationg of the first law of

thermodynamicg which led to the formulation of

the second law,

2. (a) Five moles of ap idéél gas at 293 K are expanded
are expanded isothermally from an initial pressure
ot 0. 4033 MPa to a final pressure ot 0.1013 MPa
against a constant external preesure of 0.1013

‘MPa. Calculate q, w, AU and AH. (5)

(b) What is the effect of increasing pressure on the

equilibrium?

N 3H‘) G 2NH3(8)

2(g) + 2(g)
What are the conditions for getting maximum yield
of NH, by Haber’s process? (5)

(c) At 298 K, the solubility product of Bi (OH), is

4.0 x 103!, Calculat

e its solubility. (5)

P.T.O.
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3. (a) State K elvin — Planck statement of second law of

‘hermodynamics. Express the following rate of

change in terms of state functions :

() H with respect to témperature In a System

held at constant pressure.

(if). S with respect. to temperature in a system

held at constant preséure. (5)

(b) Calculate the enthalpy change of the following

reaction :

3C,H,., - CH

2772(g) 6(g)

_ Given: Enthalpy _of.cq.mbustion of C,H,,, =-1.30

MJmol-!
Enthalpy of combustion of C(H,, = —3.302 MJ
mol-!

)

-erte the reaction involved too.
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(c) What are buffer Solutions? When a small quantity

of acid is added to an aqueous solutlon of

ammonium acetate the pH of the solution

_remams unchanged whereas when the same acid
is added to an aqueous solution of sodlum chloride,
the pH of the soiution changes enormously.

Explain. - (3)

(a) Prove that change in Gibbs free energy is non-PV

work at constant temperature and pressure.

(3)

(b) Show that the degree of dissociation (a) for the
dissociation PCI, into PCl; & Cl, at pressure P is

given by :
K
2 _| B 3)
= [P*Kp:l :

P.T.O.

N K
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(c) 25 mL of 4 x 10-* M solution of Ba(NO,), is mixed
with 500 mL,of'S.x 10-5 M solution of Na,SO,.
Will a—precipitate of 'BaSO4 bg formed?' Ksp '
(BaSO,) = 1.08 x 10-10 MZ.. o . 09)

5. (@) Endothermic reactions are entropy driven

| »prioce-ssés. E..xplain‘.: | | T (5)

(b) The following reaction has attained equilibrium

CO,.+ 2H

(®) 2y — CH;OH,  AH° =-92.0 kimol™

What will happen if

(1) Volume of the reaction vessel is suddenly

reduced. to hal.f.

(ii) The partial pressure of hydrogen is suddenly

doubles. . ‘ : : (3)
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NORS
by mixing 25 mL of 0.2 M HCI with 50 mL of

{culate the pH of an aqueous solution obtained

0.25 M NaOH. K, =.10° i mol2 dm'6 at 25°C
(5)

4 (d) Derive the relation between the pH of the solution
“and the relative amounts of the acid and _szi]t.
present in it. (5)
(b) Calculate the bond enthalpy of C—H from the
following data at 298 K: - '

Enthalpy of combustion of methane
AH = -3890.36 kJ mol-!

‘Enthalpy of combustlon of C (graphlte)
AH = =393.51 kJ mol- 1

Hy(g) + %03 (g) — H,0 (g)
AH = -285:85 kJ mol-!

P.T.O.
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Enthalpy of dissociation of H (g)

. DyissH = 435.93 kJ mo]-!

Enthalpy of sublimation of C (graphite)
o A H = 716.68 kJ mol!
(5)
~ (¢) Define the Joule-Thomson coefficient. Show that

it is-zero for an ideal gas.. (5)

(3500)
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©“ | (a) Name the meno
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1547

mer used in the preparation of

_sucrose. Discusstae linkage in sucrose and draw

the structure.

(b) 'Esscntial and non-essential fatty acids with suitable

examples.

(c) DNA Peanslation, S (555)

2. (a) Write the struciure of Maitose and Lactose along

with its uses? —

(b) Draw the structure of polynucleotide and explain

its advantages.

(c) Explam hydrogenanon of lipids thh suitable
" example. ' | T R, - 5

3. (a) (i) How will you prepare-Fructosazone ?

- (ii) Write the reaction and name of the product
when glucose is treated with hydrogen iogiidf'
in presence of red phosphorus.:

PRI

BEIfefe ﬁm
KALINDT Cﬂli’*“g LIBRARY
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(b) Draw ‘and name the adenine containing nucleotides

and explain its advantages.

(c) What are lipids and explain how they are useful

.'for lipoproteins. (5,5,5)

4, (a) Discuss saponification and find cut the

Saponiﬁcation value of glvceryl tripalmitate (Given,

Molecular weight = 806).

e

(b) Explain the differences between -DNA and

RNA.

nd Anomers? Give an example

(c) What are Epimers a
| (5,5,3)

~ of each.
5. (.a)" Explain o-fatty acids with suitable examples.
(b) Draw the stmctufes of five nucleic acid bases
with their names..

reducing and non-reducing sugars with

~ (c¢) Discuss

suitable examples- o (555.9)
| ° ; o P.T.O.
FRrd) FEadd JRIGITY
KALINDI COLLEGE LIBRARY
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| 6. Write short note 'o”f}sény‘ ‘thrée.of -tﬁe following :
(a) Rancidity
(b) Mutarotation

-~ (c) Genetic code

~ (&) Phospholipids o e I (5,5,5) -
(100%)
- Siferay mﬁum YRR
- KALINDI ccmu;ggmm o

\
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1. (a) How ninhydrin is used for the identification of

amino acids? Write itns‘cAh'emical reaction.
o (.b) Write shi')rt notes. oq anylt.w'c.)‘ Q_f the fo_'llowing;
| (i) Fibrous and 'Globu'lar protein.
(i) Essential and Non essential amino ‘écids
(i) S"eco-ndar;v structure bfpr’dféih‘ -
(c) Give the Edman’s method for determination of
N-terminal residue analysis of a peptide. (5,5,5)
2. (a) Explain the drug action-receptor theory ?

(b) What is the difference between Catabolism and

anabolism ?

" (c) Write down the structure activity relationships
—(SAR) of Drug Molecules ? Explain the Binding
Role of —~OH, -NH2 groups. - (5,3,5)

. 3. () Define the caloric value of food, and how- it is
determined ? Explain its significance in human
nutrition, |
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(b) What is the purpose of con version of glucose into
lactic acid and alcohol under anaerobic conditions ?
Explain the various stepsl involved in alcoholic

fermentation of glucose.

(c) What are ketoné bodies, and why are they
produced in the body ? Describe the significance
of ketone bodies. - (555

(a) How do you synthesize a dipeptide Gly-Val?

(b) Explain the role of DCC,*ir.r the formation of

peptide linkage with one example.

(¢) Give the classification of amino acids based on

_ their chemical structure. . . . . = (35,5

() Describe the role of NAD+ and FAD in biological -

redox systems.

- (b) Calculate the amount of energy- from the
metabolism of per glucose molecule in cellular
respiration in kilocalorie (kcal). Write the three

major roles of enzymes in metabolism.

P.T.0.
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(c) What gre the differences between Cofactors and

Coenzymes? AT v (5,5,5)

o .

. (a) Explain and write the reaction of the following ?
(i) Transferases.

(i) Hydrolases
(b) Write short note on following
(1) Turnover. ﬁumber vs Catalytic efficiency

(1) Specificity of enzyme

(c) What isallosteric inhibition? Give its mechanism.

(5,5,5)

(1000)
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Section A
(Inorganic Chemistry)
Attempt any three questions.
l.. (a) Give reasons for any three of the following :

(i) The common oxidation of the first transition
series elements increases up to manganese

and then decreases.

(i) [NiC1,]%is paramagnetic while Ni(CO), 1§’

diamagnetic though both are tetrahedral.

(iit) Actmonds have greater tendency to form

complexes as compared to lanthanoxds

(iv) Ti** complex compounds are coloured but

-4
Ti** complex compounds are colourless. .

(b) What are the postulates of Valence Bond Theory

| (VBT). Discuss the geometry of [CO(NH3)6]3'-

A ey e =Ly |
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\\Y i 1 1S
(c) What is Jahn Teller effect?, Why distortion
| in with
found in octahedral complexes? Explain w1

examples. (6,3,3.5)

2., (a) Give the lUPAC nafnééf of any three of the

following complexes :
(1) [PtCl(NOz)_(NH3)4]SO4

(ii) Na3tc6(N02)6]

@iii) [PtCL(NH;),] [PtCl,]
(iv) [Co(en),]1(SO,),

(b) Indicate the type of isomerism in _t‘he, following - .

pairs :

e 4+

- (1) [Co(NH3)5NOz]Cl2 and [CO(NH;); :

ONO]Cl,

(11) [Co(en), (HZO)CI]CI ,and [Co(en)2Ci2]Cl.H20 : s
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. : : p
(c) Draw the crystal field sphttmg diagram for
(6335)

Tetrahedral complex.

| 3 (a) Expléin the following :

() [FC(H20)6]3+ shows magnetic moment

s 5.9 BM but magnetic moment of

[Fe(CN) " is 1.82 BM.

(ii) Octahedral complexes may be high spin or

low spin but tetrahedral complexes are

always low spin.
(b) What 1s the effect of nature gf ligand on A,

(c) Calculate CFSE for a metal ion having dé
conflguratlon in an octahedral complex havmo

A = 32,200 cm’l and the electron pairing ¢ ener"Y

(P) = 17,600 cm™. (6,3,3)

4. (a) Write short notes on any two of the following:
(i) Ton exchange .me‘t.}.\od”'t.”o'r'.ée'p'arét_ion of

lanthanides
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(i) Transition metals have a strong tendency

to form complex compounds.

(iii) Inner orbital and Outer orbital complexes

| with suitable examples in each case.

(b) The Latimer diagram of Mn in acidic medium .is

given as follow :

0.56 227 0.96 1.51 118

MnO: —> MnO& —» Mnoz —» Mnp¥* —>» Mn* —/ Mn

———

(i) Calculate the skip step emf for the

MnOs ——> Mn?* change

(i) Name. the best species as an oxidizing agent .
and a reducing agent under the above
conditions.

(iii) Which species of Mn are unstable with

respect to disproportionation.

ties of 3d metals and

(c) Explain_the catalytic proper
(6,3,3.5)

their compounds:

P.T.O.
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Section B
(Physical Chemistry)

_ 6.626 % 107%s,

—

Planck’s chstan;' h
. . 1
Velocity of light, ¢ = 3 x ngms

| : 31
Mass of an electron, m_ = 9.1 x 107" kg

Attempt any-three questions. =

1. (a) What is quantum yield? Give the causes of high
and low quantum yield of photochemical reactions.

(b) Define the second law of photochemistry. A
solution absorbs 3 x 10° quanta of light per second.
After 40 minutes of irradiation, 3.2 x 106 moles of
reactant were found to.have remained out of 1°
mole. Calculate the quantum yield for the

, | 1€ process,

cy W - ' | |
(c) What are photosensitized reactions? g ;
the suitable example. o FrPlain wity

('4’4‘534)

2" (a) Define an =
) ‘ elgn Value e 5
=+ €quation? Sh
. OW

the follow;j
.wamg Mmathematijcg) £ i
functiong of operat o

Which of

e eigp

and 8ive the
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(i) Sin6x

h (1) exp(ikx?

(b) Write a short notes on degeracy.

“(c) Write the short note on postulates of quantum

mechanics. ' ' (4,4,4.5)

(i)

(iii)

e

(i) The force constant of '2C150 is 1840Nm™

Calculate the vibrational frequency in cm! and
the spacing between the vibrational energy levels

in eV. (leV = 8066cm™)

State the essential condition for obtaining IR

spectrum. Which of the following molecules will

be IR active: HZ?' HCl, NH,, CO,.

On what factors does the vibrational frequency

of a molecule dep.end? Arrange the following
functional groups in the order of their increasing

vibrational frequency H-Cl1, H-1, H-F, H-Br.
B & (4,4:5,4) -

P.T.O.
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4. (i) Discuss the mechanism of photosensitization

_using suitable examples?

(i) Calculate the average value of x for a particle

in a 1D box of width a and inﬁnite' height.

(iii) Draw Jablonski diagram depicting various

—

(4,4,4.5)

.~ . ..processes occurring in excited state. .

(300)
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Section A

(Inorganic Chemistry)

Attempt any three . questions.

‘1. (a) Give reasons for any three of the following :" |

(1) Transition metals and their compounds are

.‘goo.d,catalysts.-. 5w

(i) Zn and Cd are not 'considered'é_l's_ transition

.metals

(i) Actinoids have greater tendency to form

complexes as compared to lanthanoids

(iv) A solution of [Ni(H,0),]** is green, but a

solution of [Ni(CN),]* is colourless.

(b) Draw the crystal fiekd" splitting diagram for
[Fe(CN),]** and calculate CFSE.

: (c) [CoF >~ is paramagnetic while [Co(NH?)J** is

diamagnetic. Explain. (6,3,3.5)
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2. (a) Give the IUPAC names of any three complexes ..

of the following :

(i) K,[Ni(CN),]

(ii) [Co(N,)(NH,),]SO,-

(iff) [Co(NH,);ONO]C],

e

(iv) Fe(H,0).(NO)]*

(b) Indicate the type of isomerism in the following

pairs : : -

(i) [Pt(NH,), CL]Br, and [Pt(NH,),Br,]CI,

(i) [Co(NH;);NO,]JC1, and [Co(NH,);ONO]CI,

,(c.) For.the [Cr(H,0).]*" ion, the “electron pair;hg
energy(P) is 23,500 cm™" and A, is 13,900 cm~".
Calculate the CFSE for this complex ion
corresponding to high spin and low spin state.

(6,3,3.5)
3. (a) Explain the following :

P.T.O.
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(i) Geometrical Isomeridm in complexes o
cbordination number 4.

(ii) [CoF’" ion is a high spin complex iop
whereas [Co(CN)(]* isa low spin complex

10N.

- (b) Write the IUPAC formulae of any two of the
following :

. —

(1) Triamminetrinitrito-Ncobalt(l.II)ion |
(11) Caesium tetrafluorobxochromate(III)

(1) di-p-chlorido bis [diammineplatinum(II)]
Chloride

(c) Discuss in detail the valence bond theory to explain
metal-ligand bonding in coordination compounds.

(6,3,3.5)

4, (a) Write short notes on any two of the following :

(1) Lanthanides contraction‘ and its

‘Fonsequences

- (i) Transition metals have a strong tendency
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to form complex compounds.

(iii) Crystal field theory -

(b) Given below is the Latimer diagram for Fe in acidic

medium ;

+2.20 +0.77  -047
— Fer» —» Fe® — Fe

-

| 'FéOf

Answer the following questions :

——

(1) Why is FeO,* a strong oxidizing agent?

(i1) Is there any state which undergoes

disproportionation? Explain

(iii) What is the most stable oxidation state?

(c) The magnetic moment value of [Mn(CN)6]34 ion is
2.8 BM. Predict the type of hybridisation and

geometry of the compl.ex ion.- (6,3,3.5)

-

P.T.O..
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Section B

(Physical (Zhemi.strv)

Planck’s constant h = 6.626 x 1(-4Js.
Velocity of light, ¢ = 3 x 10%ms-!

Mass-of an electron, m_ = 9. x o kg
Attempt any three questions.

1. (a) E-xblain Lambert Be‘er laws and its limitation.

(b) Define quantum yield for a reaction. The quantum

yield of the photochemical reactions:

Hy(g) + Br(z) - 2HBr (g) is low (0.01) while

that of the reaction

H,(g) + Cl,(g) -» 2HCI (g) is high (10%). Explain

why?

. (¢) Write a short note on Quenching of fluorescence:
(4,4.5,4)
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/

2.  (a) Define an eign.value equation? Show which of

i : i j eign
the following mathematical functions are cig

functions of-operator»dz/dxz and give the

corresponding eign values :
(1) 4e*

(11) 5Sindx

e

(b) Give the expression for the qua
operator p_and also find whether the momentum

operator p_and position operator X commute with

ntum mechanical

each other.

(c) Write the energy equation for a particle in a cubic
box. Determine the quantum numbers and
corresponding degeneracy of the quantum level

- having energy three times the energy of lowest
level for a particle in a three-dim.e'x_lsional box of
length a. = - ' 5 - (4,4,4.5) '

3 (i) The pure rotational spectrum of a molecule AB
consists of a series of equally spaced lines
- 'separated by 40.64 c¢cm™. C’al_éu_lateAt'h.e xﬁomeni '.
of inertia and internuclear distance of the
molecule,

BEO,
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The atomic masses arc ‘A=1.673%10"2kg

B =58.06 % 10 kg

e formuia for energy gap between two

(i) Deriv
cutive energy levels and also calculate the

- conse
energy for two energy levels that 4 to 5.

(iii) What is the general selection rule for a molecule
" _to be microwave active? In the light of the above
rule, explain the microwave activity of the

following molecules with reason:
(1) CO,
(i) HF

(iii) O,

(iv) H,S e ™ . .(@#a54)

4. - (i) Draw the Jablonski diagram and explain briefly
the various transitions depicting different

photophysical processes.

(i) Explain the photophysical and photochemical
reactions with examples.
(i) Write a short note on Accidental degeracy?
(4,4,4.5)

(300)



