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Section A: Physical Chemistry

(Altempt any three questions in this secrion)

o e m | s
764 * e

(#) What do you understand by buffer and bulfor

capacity? Give ane example of acidic amd bas:
buffer?

(b} Explain the term entropy and give ilx
significance. Calealnte the molar entropy (AS?
of H.O0l) st 208 K i, af B0, Hyg) o

D) are 69.91 J mal™t K, 1306841 mol'' K-8 o) Bapi

and 205,138 1 mol' K1

(c) State the Le-Chatelier's principal. Predict thig | M Cateulate the zahalpy change for 1he i

effect of increase of temperature and pressure o
the following reqction -

Hg) + N,(g) === INH, AH
What will happen if some more milecules ol Ngg)

introduced in the reaction? {4.4.4.5)

ta) The solubility of CaF, in water at 20°C is 15.6 mg
per dm’ of solution. Caleulate (he solubility product
of CaF, {molar mass of CaF, = 78 g mol ),

physical,

f

=924 kl mott ||

.|
r

(bl Define pH. Whar isthe pH at 25°C far T solution
which is twice as alkaline {i.e. which contsins

wice as many hvdroxide NS} as pure wafer?
2 4

._fl.:} Define Heat of Vaporization, Heat of Fusion, Heat

| of Sublimat on. Differentiate among them by
considering g suitable example, Explain Hess's law
d.iﬂg!'ﬂmmaﬁca"}' by eonsideringe :hes:: three ™

eihatpy o F wiier = [d.4.33)

i first low of thermodyoamics ang give the

mathematieal form of firg lawof thermodynamics.

action;
Ciilite) + My fg) - CH ()
Data . &R 00 = 810 u'ﬁ_wm", =436 kI mal !,
Al = 413 k) mol A1) = 348 k) oy
{e) Hydrolys) s=mf :Iulal:__i_n;:::'m?rc's'eut:d iz

CH,.CO00™ + 1,0 = GO0 OH

Calculate the hvdrolysis. constant (K.} and its
el )

degree of hydrolysis (a) in 0.1 M selution of

sodium acetate, Giv;ﬁ_k;{ﬂﬁ,ﬂﬂﬂﬂ}'ar!'.'ﬂlﬂﬂ'? g

M and K, = 1x10-4M,° ¥ - (4,44.5)
¥ ]

BT,

c
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4 (a) Write a short note on “hond energy and bond

dissociation energy”,

(B} Define integral and Differential enthalpies of

solulion and write their EXPIESSion.

(c) DBrive the expression for Kp, Kx and Ke by
considering a general reaction and also figd

out relationship between Kp. Kncand K¢

r=,d.4 i

Sectivn B: Organic Chemisiry

(AtTempt ity three guestions i 1his sectjon)

5. (a) Complete lhc"fulitrwjng reaction and draw (he -

struciures of A, B and =

C. .‘I.H..T;F Er_;.. FIE'E-I.",
] ]I + O Ol e T F e, L F —m= BT
S . - st )

(b} How will you convert?
S =

(1) Toluene 1o fitrobenzene

{ii} Benzene to diphenylmethan e
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{c) Explain why aromatic hydrocarbon underpoes
electrophilic substitution reaction and carbonyl
compound ondergoes nucleophilic addition reaction
Give one example of clectrophilie substitution and
nueleophilic addition reaction. 14.4,4.5)

(@) What is the criterion of aromaticity according to
Huckel's rule?

(b} Nitrophenols are mere acidic then phenol:
comment. Why the meta 1somer has signifcantly
low neidity?

{¢) Explamn why aryl halides underge low reactivity
towards nucleophilic substitution reaction (SN1 &
SN2) than alkyl halides. (4.4,4.5)

{a) Write down the reactions involved m the mdusinal
preparition of Phenol.

(b} Describe the heneyvne mechanism for nucleophilic
substitution of arvl halide by taking an example.

(e} What type of chemical resctions cuarbanyl
compounds undergo” (4.4.4.5)

P.T.0.
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L B
&) Which of the following aleobod will give a positive lodoform test und why!
Hy
L . GH;—CH—CH—Cly—Ch,
CHy—CH-—CHOH 1
. oH
i i, By = CH={H, = Hy
CHy—0H-—CH;, |
| on |
a4 :

b} Give remman for the following:
() Phenod iz mose acidic than ol oolo|
(i) p-Nnroch | ceohespens underpoes nucteaplilic sabalivation reaction Eler than
chiombermene.

o What is Luces resgesd? Describe Locss tesl for dishnguishing between premasy
wroomdiry ned ieriary aleahnl
444§

LR
(eh Write 0 shant nose i dy fe following:
1) Oppencaver (hodation
() Willismuscn Etber Synthesls
{in) Canizrar: reaction
b1 Exglain Bergon condenssilon by consilering siminhle exnmples?
a4

{1c
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¢ BECTION. A
{Pnorgasic chembviry)

What afe taodard elscernde potinsials (SEP)! What aee the categaries ia which

!-H-I-I-I-Hd.l:riddhl.l.nd.ﬂﬂ.?? FE]
Diefise Elsctronagmifvity? How' badliken veisen can he sonvered @ Pauling
acale 4
hummmudwhip@mmm.m i
Huwﬂhmmhmd&mﬁtﬂmrwﬂmlumm
el the fllowing resetion sthigher empemtm y
BlFti“'IN]"t‘ — 4.4
Wwﬁwhlmm!flﬂmhuympd_ Give
different alinmeess & sulsdur. - d 4
Eilver éan ba evally ‘swiraiind Bom bu cabde b9 e meliod of dermal
mmuuuﬂ.hmﬂmnmm u
W s cha ehemizal s of "HYPO". Olve i strusturs &ad chemicad mseriss
with lpand eee application sres, 1 1L
mmmm—nmmmnmmmhp -
bieezk lomearmna? 'ﬁhsﬁ-iam;mdm‘hmn 4
[h  Complee sny four ressilang 4
P.T.0.
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b Shore note o the filiowing

(EH
&
ek
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b}

Tomn rofisieg process
Wod's prkoess
Peruxo acids of Sulphe
SECTION-D :
(= BI4 S K 138 0 URTKT M= A 10

mﬂ:myﬂmmuhmhur_fﬁwmmn.
tamperature. Buplain. {

What e Miller indices? Coleyleme miller indiéas ¥ plames having Weiss
Indipes: :

(a) 22, 3, = (b} 20, <3h, e

mummmmmmnmhdunmuuu
mmwmmmmum-rmmh
ullon fyrve,

Differentiste benween order knd modcularity of & peistion giving enspler.
Wity the eryssalsol Mall appear yelflow i solour on hesting in sodium vapow?

Drescribe ihe rowsces for deviation of guses fam ides| bebaviour, Do van der
W aaly nquation of siess for o rea] goe.

Caboulnte e colfinion mamber, Z, and mean free puih, 3 of oxygen pu o | wom
peemeige and 2T *C. The collision cross-section in 0,27 fun)t,

Tha critica! consinnny far wiber see T, @ 647 K. P, = 218 aim sad W, = 0.0 dev’
met!, Calculeee the van der Woals corstanty s erilicsd compressibility i,

mummhummmmnm unitsf
Dewribe the ‘meabed far ihe of surfivie Lessicn of 8
liguig giving thpressica,

The viscosicy of an oil is 105 Fens and ite dessiey 15 0.97 g enr' B8 8, fow

L]

L]

=

(]

a3

L]

3 [l\]|

| I
feong & i volume of the oid il sake i Agw themugh o viscometer i yeene
valuitie gf waler tshin 50 7 Givan vispesity of waser = 000089 Heg's aad |
demmty ol waer = | g el

(e} Derive expression rurﬁnunl..lrlkur.hlmlmﬂcddl i Ehe
’lﬂl.l'nnmqhmheaq-uoﬂ. i i

()| The density of L] stg] i 053 eri* und the separstion of 150
. mm.«mm—mu&u mMmm-ﬁm

mwmnmhmwmm . o
differes. ’ : 4
) rale comunm for & secotd onder maction b5 57 « 109 dmb el g adf2s T

el I-H- 197 dm' mal* v an 40 *, Ceiilue e lion erergy bi the

] E‘Hm e toneept of stfivation energy of resciion, Derive expression far
sienlation from Arheniss equatica.

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

Attempt siX questions in al].

All questiois carry equal marks.

Give reasons for the following statements. Attempt

any five -
(a) Methyl group in Toluene js ortho-para directing,

(b} Chair conformation of cvelohexane is more stable
than boat conformation,

{€) Both racemic mixture and meso compound are
optically inactive,
P.T.0.
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{d) Phenols are less aeidio than carboxylic acids.
{e) Terminal slkynes are ncidic in nature.

(f} Alkenes are more reactive than alkynes tlowards

electrophilic addition reactions, (2.5:5=12.5)

2. {a) Assigning prieritics, determine the configuration
{E/Z ar B/S) for the following compounds

Ff’ ) P VO
"j‘nm-m -t r:c:\u- mf:\ﬂwﬁ‘

m m

(h} An alkene on reductive ozonolysis yields a mixture
of two isomers with molecular formula C.H,O,
Identify the structure of the alkene and the
praducts. Write the product of the reaction
between alken e with HBr, [8.4.5)

3, () Comment on the aromaticity of the following
compounds

(i} Naphthalene

{ii} Cyclopentndieny| cation
{iit) Cyeloheptatriens

(iv) Pyridine

730 3

(b) A compound (425 g in 100 mL}s solution in
chloroform was taken in o polarimeter tube of
length 5 ¢m and its optical rotstion {at 25°C) was
observad to be —1.2°. Caleulate the specific
rotation, (8.4.5)

4. (n) Carry out the following conversions :
(i) Propane to 2,3-Dimethy] butane
{ii) Fropyne to Pent-2-yne
(iii} But-l-yne to Butan-2-one

(iv) Buil-l1-gne (o Bui-2-gne

(b} Write down the mechenism involved in Friedel
Craft’s alkylation of benzene with propyl chlordde.

(8.4.3)

F  {a) Draw the Fischer projection far all the possible
slereoisomers of butane-2,3-diol, State the
eorrelation among these sterevisomers? Comment
on the optical activity of these isomers.

(b} In halogenation of alkanes why chlorination is more
reactive bul less selective than bromination?

R

e ] [

P.T.0.
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(¢) Oxymercuration — Demercuratian SEEE
(including mechanism) &
(&) Allylic Halogenation using NBS (InCHES
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. Write your Roll Na. on the top immediately on receipt
of this question paper.
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ANSWer any six questions,

3 Use of calculator i5 allowed,

1. (&) Why AG is used more compared 1o AA to express
the condition of spontaneity of the reaction?
)

{b} Give reason why reversible processes are ideal
Processes & cannol be carried out in practice.
(2]

P.T.0.
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() Prove the Kirchhoff s relations; {4)

(i) AHy~ AH, = AC(T,-T))

(i) pU,-aU, = acyT,-T))

(b) Calculate the enthalpy change for the following
reactions ;

(i) CH,(g) + Cly(g) - GH.CLy(g)
(i) CHyte) + 2C1 () — CH,C1 0 + 2HCI)
{2.5) Given B.E. (C-C) = 348 kJ mol-!
B8 A 25 g mags of 1o 273K is ac
; - 3K addmdrulsunf BE = -
liquid water at 360K g4 “enstant P, What is the o
final state of 1he Wstem? Caloulpte oy for the B.E (C-H) = 413 kJ mol!
- ! T =) ' ] '. " 5 - T =
fﬁm&ﬂ. .li;-: Hﬂ_ﬁa‘fmﬂ & Jr“ EH;,G. 5) = B {M} 242 kI ma
y 3 K. | (4) B.E. (C~Cl) = 328 kJ mol-!
ﬁ%ﬁmm {4) B.E. (H-CI) = 432 kI mol-! 4
(%J u(ﬂ} (e} Define enthalpy of neutralization, Enthalpy of
3 A EP v neutralization of HCI by NaOH iz 25732 KT mol!
| (6) Show that entrapy ;s o D nd by NH,OH is ~51.34 kI mol-!, Caleulate the
; AN exact difforengiy mﬁmﬁu: T enthalpy of dissociation of NH,OH, (4.5)
P.T.O,
i
k
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7

(s) The boiling point of chl was aised by

0.325K when 5,141 x 104 kg of anthracenc was
dissolved in 3.5 = 10- kg of chloroform, Caleulate

the molar mass ol sulute,

K, = 39 K kg mol. {4y
(0) van't HOff factor, , for aqusous sol

How many grams of non-electralyle morose
0! = 342 g/mole) must be added to

: of water (molar mass = 18.0 g/mole) ta
change its vapour pressure of 745 mm Hg at

(b) State the third law of thermodynamics. wﬁm

the expressions for the change in entro,
mole of a substance undergoing cach of the
ﬂiﬂm hﬂﬂiﬂﬁlﬂ — fusion, vaporization and




(€) Explan Py

e
_._-l "
'__.ll'




Fhis question paper contains & printed pages.]

: |
Your Roll No.coorieninans.

Sr. No. of Question Paper : 1498 A

Unique Paper Code Po42174404

Name of the Paper + Chemistry of s and p block
Elements, States of Matter and
Chemical Kinetics

Mame of the Course . B.Sc. Physical Sclence/Life
Seclence

Semester Al

Duration : 3.5 Hours Maximum Marks : 75

Fucti for C fdat

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

14
H

Attempt six uestions in all, three questions from
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3. Use separate answer sheets for Section A and
Section B and indicate the section YOu are attempting
by putting a heading of Section.

4. The questions should be numbered in accordance io
the number in the guestion paper,

5. Use of Scientific Calculator is permitted,

Ll 2
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SECTION A
(Inorganic Chemistry)

Attempt any three questions from thiy section,

1, {a) What is Ellingham's diagram? Draw it for metal |

oxides and give its salient features, (4.5) |

{b) List the three different scales of Electronegntivity.
Briefly describe the Pauling scale. 4)

{e) Why first element in esch of main groups differs
from the rest of the group? Give anomalous
behavior shown by Lithium, 4)

() Explain the hybridization in ortho-phosphoric acid.
Give ite structure and mechanism of its preparation
from phosphorous pentoxide. {4.5)

(b} Why graphite is o good conductor of electricity
but dinmond is nat? {4)

{e) Why first 1onization enthalpy does not continue
the decreasing trend from Al to Ga and In to
T {4)

o

#498

=

3

{a) What are carbides? What happens when Caly,
ALC, and Mg,C, are hydralysed? 4.5

(1) Using diborane, explain the concept of multi centre
handing. (4)

{e) Complete any fnllrlfnanllntl.l- {4)
(i) S0CI, + H,O =
(i) PO, *+ 6PCl; -
(iif) 6HN, + 4 Li —+
(iv) 4NH, + 30, =
(v) BiC + 2MaOH + 20, —
4. (a) Give l.h: names-of four different types of oxo

acids of chlorine, Arrange them in order of

inereasing strength and give the justification in

support of order, (4.5
(b} Short note on the following ! {4%2)
fiy van Arkel De Boer process
(i) Zone refining
=
P.T.O
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SECTION-B
(Physical Chemistry)

Artempt Three guestions: fram this section,

R=8314 1 K mol
N, = 6,023 % 103

k= 138 <10 ) B

3. ) Write the postulates of kinétic theory of gases, Is

it possible 1o liquily an idea) gus? (2.5

(b} The van der Waals constant *a* for N, and NH,
are 1.39 oand 4.17 dm® htm mel-l, respectively.
Which one of these two gases can be liquefied
more easily and why? (2}

{chIn a erystal, the planes cut through the crystal
axes &l (2n, 3b; ¢) and (2a, ~3b. ~3c). ldentify the
Miller indices of theso planes. (2}

(d) It iz not possible 1o diltingu;;.h between K' and
Cl lons by X-ray diffraction method, Explain,

(2

{e} Explain the effect of temperature on mate of &

reaction. Give reasons for your answer. (2)

11498 5

([} The viscosity of liquids deceases while that
of gases Increases with rise in lemperature.
Explain. (2

B, (a) U:inn- the van der Waals equation, derive the
relationships between eritical ¢onstants and van
der Waals constants of a real gas. (4

(b} The viscasity of oxygen is at 7°C i 208 micropoise.
Calculate the mean free path and collision diameter
of oxygen molecules at STT. (4)

{e) What do you understand by the term surface
tengion? What are its units? Describe the
su;lugmnmmar method uging water as reference
for the measurement of surface tension of a liguid
giving expression. (+.5)

7, (n) What are elements of symmeiry in crystal
systems? Deseribe number of various symmetry

i
(b) The density of LiBH, crystal is 0.668 g em-*
‘and ithe unit cell dimensions are 5 = 6.81 A,
b=443 A and ¢ = 7.17 A, Determine whether
the Inttlce is fic.c. or bie.e. The molar mass of

LiBH, = 21,76 g mol™'. {4)

PO,

ql'mannt_s in eubic crysial system. (4}

/
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e} Write expression of Maxwell .distribution law
molecular speeds, Name the terms Involved in
expression. Calculate the most probable, average
and root mean square velocity of hydrum_:n Las
muolecules at 27°C. {4.5)

8.  (a) Derive integrated rate expression for second order
reaction assuming reactants 1o be different.
4]

(®) Derive expressions ro determine order of reaction
using half-life method ang van 't Hoff differential
rate method. 4}

(e) What is the rate eenstant (k) of g reaction,
N0 =—uN0. 4 0.9t 27903 The
Bclivation energy and pre=exponential factor for
the reaction are found in be 103.35 kI mol! and
43 Qg respectively, (4.5

(3000)
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Write your Roll No.on the top immediately on receipt
of ‘this guestion paper.

Attempt Six questions in all,

All gquestions carry equal marks.

(4) Mame of the following complexes sccording to

the IUPAC sysiem of nomenclature
(i) [PUNH,),CI(NH,CH,)]CI
(i) [(NH,),Cr(NH.) Cr(NH,) (H.0)]Cl,

il [CoiNH,),],[Co(CN),],

P.T A



e

-II"
I :
llI"




TR —=—=rT] |




1142 6 e

7. ta) The compound CoCl 4NH, pives one Cl jon on
the nddition of Ag' ion. Draw the structure of the
compound on the basis of Werner's coardination
theory.

{b} Explain the following with suitable examples ;
(i) lonisation isomerism
(1] Linkage isomerism

(c) Using valence bond theory, diseuss hyheidization
and structure of the lollowing :

(i) [Cr(NH,),]"
(i) NilCO),

(d) [Fe{CN}, It ion is diamagnetic but [Fe(CN) 1> ion
is paramagnetic in nature. Explain using V.B.T.
3.33.3.5)

8. ia) Explain why docs colour of KMnO, disappear
when oxalic acid 15 added to its solution in acidi¢
medium.

(b} KJCI’;UT i5 a good oxidismg agent in acidic medium,

4142 7

Explain.

(e} Write down the number of 3d electrons ineach of
the following gons :

) ™
(i} Fel
(i) Cu®
(d} Transition elements and their compounds are

generally found 1o be good calalyst in chemical
reaction. Discuss. (332:355)

9. (a) Give the reasons for the following {(any two) :

(1) Mn(ll}) ion shows: maximum magnelic
charpcter among the bivalent ions of first
(ranilion beries,

(ii} Cufl) is dismagnetic while Cu(ll) is
paramnpgnetic.

(iii) Zn?" salis are white while Co?' salts are
hlue.

(b} Although Cr' and Co" jons have sume number
ol unpaired electrons but the magnetic moment of

P.T.0.




-

1142 8 5

Cr* i 3,87 B.M. and that of Co** {5 4,87 B.M.
Explain,

(¢) Explain why Fe{ll) and Fe(lll) form complexes
with CN- 1oms but not with WH, (6.2,.3.5)

(1500)
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Attempt any six guestions.

3. Al guestions carry equal marks.

1. (a) Complete the following reactions :

4 C() Croy AcOH
i ANy CT
M

NaDH
P.T.Ou
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Hy, Ni
(i) é "‘l
(L] =k
(iv)
S04
v} @Q Pyridine
i
Alk. KMa0y
(vi) m
™
G0
fvii) CH;CHEN
_LCHMgBr
{vili) CHyNC 2 Hy0, HY

Hien
o Q2D -
b

+1369 3
>~ CHyCHO
w | —————a
N, NaOH

2.

i

L}

(b} Explain the order of basicity of following anilines :
PhNH,, p-NO,CHNH,, m-NO,C,H, NH,,
p-CH,0C H NH, {19.2.5)

{n) How will you carry out following conversions :

(i) Quinoline to B-Hydroxyquinoline
(1) Naphthalene 1o | -Naphthoic acid

fii) P-Picoline o d-Aminopyridine

(b} Give the Gabriel phthalimide svnthesis and explain

why neopentylamine and aniline cannot be prepared
by it, {9,3.5)

(1) Explain the following :
{i) Nitration and sulphonation reaction of furan
are carried out under mild reaction

conditions,

P.T.O.
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{ii} smphmnn of naphthalene gives dlfﬁfm
dug 15 at low mktﬂmm

(i) Formation of 3-chloropyridine when pyrrole
is heated with chloroform in presence of

(5) Discuss mmm of Emde’s modification

aver Exhaustive methylation using suitable

{(B) Deefine ‘Isoprene rule’. Mark out the isoprene units |

.
1106 30 mention the class of terpenes

'{u '!rhihh Heh one heig@ o

I |... S b gy

(9,3.5)




6 "

{iy Pyrrole to pyﬁﬁlp-tiii!hh‘ydaf
| Wy Citeal ig treated owith- wy; Fotkssium

ii ‘dine to n-Penianc |
(iiy Pynidine to 1 I carbonate

(ii) MAxture ‘of & methylamine
is f:remaﬂ with immﬁa pmsmm

-.?-

(iil) Pomeranz-Fritseh reaction
can we synthesize 2,343 aetramethyl

from #cetoacelic | ester. (8:4.5)
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(¢) Diazo coupling takes place either in mild acidic
medium or mild slkaline conditions, Explain.

 phecol, Tusify the satement

3:333:3)
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. Write vour Roll No. on the top immediately on receipl
of this question paper.
' 2 Attempt any six questions |n all,

3. Useof scientific caloulator fs permitied,

1. (i) Comment on the following ;

{a) Elementary reaction with maolecularity
Ereater than three gre unknown,

(b} In the steady state, the concentration of
the reactive intermediate though smal|
remains the same for an appreciable time.

{2+2)



e

1387 2 -

(ii) Predict the overall order of reaction far
which half-life period depend inversely on
the concentration nnd derive the expression
for its half-life, (4}

{iil} The tate constant for a certain reaction is
found to be tripled when (he lemperature
is increased from 288K 1o 323K, If the
enthalpy of resction is 80 klmol, ealculate
the activation energy of the reaction,

(4.5)

2. (i) Differentinte the following (amy two} :
{a} Stationary and non-stationary chain reaction
(b} Order and molecularily
(e} Average rate and Instantaneous rate of

reastion i

(i} Under what conditions a given catalviie reaction
may be classified into a general geid citalysis
and & specific hydrogen-ion catalysis, if the acid
catalysed reaction follows the mechanism

. I'Iril
S+HA S5 5HY + 4~
Ky

SH* + H,0 Zp 4 gy 00 s

1387 3 5
T
(iii) Derive the Michaelis - Menten cquation .n
enzyme catalysed reactions, The mechanism
involves the following steps:
(]
ky
E+55ES
ks

ES P+ E
15 first-

Show Ll the enzyme catalysed reaction
der and zero-order with respect 1o § at low
ar

d i i f 5, respectively.
and high concentrations o o

i Fl.ﬂ-! role OE L rs‘ L il {=] P of
';j Ex 1 llle nl‘.-ﬁl 1t th hel

3 P

i 9
potential energy dingram?
i ism bt
(i) Hydroxide ion is involved in the mechammn_
ot consumed in this reaction in agqueous solution.
1

OC1-(ag) + 1™ (aq) — 01~ (aq)+ ¢~ (aq)

{a) From the data in the tgble, determine the
order of reaction with regpect to acl,
I and OH-, and the averall order.

1 B




0] > k0,1, show tha
the all-overall ‘reaction jg

®) What coutd be cancludeq T i
(4.5)

energy E, and the minimum energy E, of the

collision theory of bimolecular reaction theary.

ol ] !

() {a) What are the two conditions thut are
| for effective collisions?

f steric factor p is usually
(2+2)

50.0% completion.
“9

(5. [ Wl stort et on any thres:

(a) Effect of temperature on Photochemical
Reastions

(e} Conductometsic titration of mixture of HCI

(d) Kohlrauseh Law of Independent Migration
of Tans (33
... 2

T




e |

1387
{ii}
6 (i)
lii}
(i)
(i}

f
“
Y
Why docs the transport number of Cd** 1ons in
concentrated salutions of Cdl, is negative?

{3.5)
State and derive Lambert-Beer's Law, (4]

2.0= ll_:l" m thickness of a certain’ glass
transmits Iﬂ‘ﬂ.'uf the incident light of wavelength
300 nm, Whitt pdreentage of light of the same
wavelength will be absarbed by a 1.0 = 10" m
thickness of the glass? (4}

The proposed mechanism of photochemizal
reaction between H, and Be, is

By 2 2y
Br+ Hy = HEF 4 H
H+Bry S Har+ Br
H+HBr S Wy 4 Br

&,
Br4 Br < B

Derive the quantum yield of reaction. (4.5}

Explain, giving reasons: (any twa)

{a} Specific conductance decreases while
equivilent conductance increase on dilution,

(1387
(i)
fiii)

B (i)

7

(b} Molar conductance values for alkali metal
eations are in the order Rb=K'=Na'=Li".

[e]ri)i.]ilﬂ current cannot be used for
conduetance Measurements. {2+2)
What are the nribu’ﬁ. factors affecting the
conductance of a solution? How do you aecount
for the increase in conductance of solutions al
high feld strength and at high frequency?
(4
A conductance cell when filled with 0.05 M
solution of KCI records the resistance of 410.0
oim'.; at 25°C. When filled with CaCl, solution
(11g CaCly in 500 mL) it records 990 ohm.
If the specific conductance of 0.05 M KL
solution is 0.00189 mho/cm, caleulate {a) Cell
aucr_;_mm.-(h} spmﬁu:g'nﬂdumnu and {¢) Maolar
conductanes of CaCl,. (4.5)

Discuss (any twa) applications of conductance
measurements |

{a) Solubility and solubility product of @
sparingly soluble salt.

(b) Determination of Tonie product of wntcr.t

P.T.0.
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o

{c) Degree of hydrolysis and hydrolysis
constant of a hydrolysable sall. (4+4)

Giy A solutien of HEI acid is electrolysed In &
transport cell using platinum electrodes. 20.175 2
of the cathode solution contained 0.175g of Cl

~jgn before electrolysis and 1£.466 g of the
cathode solution contained 0.140 g C!" ion after
clectrolysis, A silver coulometer connected in
_ries had o deposit of 0.2508 g Ag. Caleulate

the transport number of Cl” and H" ions.
(4.5)

i (i1 Describe Hitor{'s method or Moving houndary
method employed in determining the transport

pumber of an 101 {4}

{ii) Which of the following pairs will have higher
molar conductance and why?

{a) LiCl or NaCl
(ky €I~ ion in HCI or in NaCl (2+2)

(i) The resistance of 2 0.02. mol/dm’ solution of
acetic scid in @ eell having cell constant
(,2063 cm™' was found to be $88chm, What 15
the degree of ionization of the acid &t this
concentration? (Given Al for acetic acid = 387.9
« 10+ Smol-'m?*). (4.5)

(1306
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Maximum Marks ; 38

OIE did

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

Astempt any Tour guestions,

All questions carry equal marks.

-
L ]

1

(a) What makes allostetic inhibitors different from
compelitive inhibitors? ;

{b} Give two chemical tests for the detection of fat

molecules

(o) What do you understand by HbAlc test?
[4,3.2.5)

P.T.Cy,
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1

fa} Eraw the segment -~|'. AMA malecule with basg
guanine, adening cytosine and wracil Indieating §'
ond 3 ends.

(b) Write funciions of nucleotidgs ond draw the
structure of any three nocleotides.

(¢} What iy the significance of greatinine value?
(4,3:5.2)

{0} Write the steps invalved in the plucose melabaolism.
{b) Explain the process of Blvnw:i congulation.
{e) BrieNy deseribe the role of cholesterol in our
L]
bedy. (4.3,2:5)
[a) Explain Cltrie acid cyele,

Ab) Differentiate between Competitive and Non-

Competitive enzyme inhibitors.

{a) How do you determine the siructure melivity

relationships of drug molecules? {4.3,2.5)

22 3

5

(21 [MiTTerentiate hetween nudleatide ind nuelegal:d
with two ekumples and uiructures

L]
() How would you determine the foding numbery of

ok

(¢) What do you understond by high uric acid in
Is}od! (4323

Write short notes on the follewing

{a}) Clasgifiention of enzymes i

Ib} Bteroid hormone

(e} Laclie acid fermentation (3:5:3:3) l
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Use of Scientific caleulators and log tables is allowed,

3. Auvempt any 4 questions in all. Al qUESIIONS Carry
equal marks,

1L (i} Simplify/Expand the following expressions ;
(a) (% + 2xF — %% (x=2)? + 12
(b) (P + an®V%) (V -nb) = pRT

P.T.O.






(i) Solve & pair of simultancous equation :
S xty=3
21“- 1?-

l&*‘i’é‘i‘m ﬁrm muﬂ,ﬁw mm-m.
821, 796, 865, 834, 862, and §42, 3




1424

i this determination, Classify each error as
systematic or random, Give reasons wlhiercver

necessary :
(a) Faulty thermometer calibration
{b) Failure to read the thermometer correctly

(¢) Presence of jmpurities in the sample

{iiiy The following data shows the variation in the

vapor pressure of water al various lemperature

values;

Temperatire {(°C) Vapor Pressure (Torr}
0 4,579

5 6,543

1o 9,209

15 12,788

20 1 17.535

25 13,756

The variation of pressure with lemperature i3
giyen as ;

ln{P) =—%+C

< ¥ 1424

i}

(ii}

7

Transform the data, using In (P) for the
dependent variable and (1/T) for the mdependent
vartable. Caleulate the molar enthalpy change
of vapmrization using the linear leasi-squares fit
meithod, (1.5.3.5)

How many: significant figiires are present in the
lollowing?

(a) 0005601

(b} 91600

{c) 7.0600

(d) 1.2500 « 10

(e} 824

Find the pH of (.01 M solution of acetic acad
nssuming that there is no other source of [H,0]
present, The dissociation constant s given by
the following equation ;

K [H:0° :
Y ma)-Tor

P T.0,




1424 3

~ 1.85 = 107, Reporl the answer

Given: K, =

apto 3 decimal places,

golvie the following integral ustng Simpson

(41}
on o= 10,

method ol numencal ntegrati

" .l
Hﬂ._j' g 3% -5 dx (2.5.3.4)
B3

(400)
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Lustructions for Candidates

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

Allempt any SIX questions in all
Hach question carries 12.5 marks
Proferably attempt all parts of a question fogether.

Attempt all paria of ihe question.

(n) Write the wlgebraic expression of any three of
the following in BASIC

nRT

L

vil'

M Ve
Py

=i

P.T.O.










ib) Wﬁlr:rpmgram in BASIC to fi

nd transpoge of a
3%3 Matrix.

{€) Write 5 Pregram

n BASIC 1 evaluate the
Tollowing serjey -
.
oA
Cos{x)= x e {4.5.4,4)
6.  Find oy the errors in the following programs .
10 REM =T, A Given Functin Ls; s Methad*
(a) Ium?mimﬂ'“;zmhm
mwwmmmgm.ma.a
(B) 10REM “To Evaryge

Avg And Most Propgp,
. : -mu'mngﬂ-mum ?mw
WOT=300:R - A4 M= 0028 pr=7 14




n:mmm o
110 VEMS =S0R "RETIM
130 END

P (e) 10 REM “To Plot pH Titration Curve For SA Vs SB*
20 SCREEN 2
30 COLOR 50,0
40 VIEW (25, 20) - (300,170),.2
50 WINDOW (0,0)-(80,14)
G0 INPUT “ NO. OF MOLES OF A & B A, B: VA =40
70 FOR VB = | TO 80 STEP -1
BOH =(NA * VA—NB * VB)/(VA+VE)

90 IF H > 0 THEN PH = -1 10} ELSE 140
. Mersrommnchicsde s

(45.4.4)
Write the output of the following programs -

(a) ; PRINT * THE REQUIRED SENTENCE TO FIND NO. OF WORDS 1N [T°

MEAS = =4 TEXTBOOK OF CHEMISTICY 18 MISSTNG D4 THE CLPBOARE
HLETL -mﬂ:m

z FORK =1 TOL

o ALK 1)~ = THEN COUMNT = COLMT 4 |

EE

:Ewm OF WORDS [N -* AS:PS™ | COLINT

PT.O
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Instructions for Candidates

Writc your Rell No. on the top immediately on receipt
of this question paper.

Attempt three questions from Section A and three
from Section H.

SECTION A
fAttempt any three guextions)

(a) Discuss different oxidation states displayed by Fe
and Cu. Name any one compound in each
oxidation state.

P.T.O
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!
(b} Classify the elemenis sccording (o their role in
binlogical system, Give examples.

{e) Using valence hond theory (VBT) explain the
strugture off Co (CO), In salid state and in solation,
{4.4,4.5)

2. (a) Uging W:-blm.'lmn rule predict
(i) 3l metal in M{CO),.
(i) The value of x in Fe (CO},.
tiit] Number of metal-metal bond in Fe,(C0),,

(iv) Namber of metal-metal bond in Mo (CO)

(b} With the help of balanced chemical equations
discuss the use of potnssium dichromate for the
detection of sulphite ions and chloride ions in an
inorganic salt,

(¢} Compare the structure and functions of

heemoglobin and myoglobin. {4,4.4.5)

3. (a) What do you mean by mctive transport with
reference to Na'/K' pump? Give a disgrammalic
explanation of the process.

1530 3

ib) A& lemon yellow crystalline compound A reacts
with Zn(Il) salt to give bluish white precipitate
and reacts with Cu(ll) sali 1o give red brown
precipitate. These reactions are used 1o detect
Zo' T dong and Cu'? fons respectively. Identify A
and write the discussed chemical equations,

(¢) What do you mean by the term hapticity? What
hapticity is possible with following ligands

(1) oyclopentadienyl
(i) eyclobutadienc
{iii} ethylene
{iv) benzene (4.4.4.5
4. () Discuss synergistic effect in metal carbonyls. With
the hilp of molecular orbital diagram of CO explain
that the CO molecule acts 85 an clectron pair

donor through carbon stom and not through oxypgen

alom.

(b) Explain the role of Na' and K' ions in liwimg
OrgANISmS.

P.T.0




'ﬁf-."ﬂhﬂ acetoacetate 10
) ’.‘:“... )

and about blue shift and red
(2.2.2542)

treated with Cone, H,50, §
¢ temperature and al higher

rption maximum (3,,,) for
in the following compounds
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Instructions for Candidates

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

I

Attempt three guestions from Section A and three
from Section B,

SECTION A

{Attempt any three guestions)

I. (&) A dark purple coloured compound A is used as a
disinfectant, The compound A when warmed with
H,50, oxygen gas is evolved. In alkaline solution,

P.T.0.
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n

A s first reduced 1o a green coloured compound
B and finally to eolourless compound C. dentify

" and ri f
ﬂhhm.{i‘-ll TEact
A, B [ and w e hﬂ ons

(b) Draw und explain the structure of Methyl Lithjum
and Zeise saly

{e) Name the process used 10 maingsin e
f:ancﬂmutihn of sodium ions and potassium lons
in extracellular and intracellular Tluid. Explain the
n?ev:thnnj'a'm of the process with the help of 4
diagram. What is the source of energy for the
functioning of the process? {4.4.4.5)

2. (n) :‘}:w any nfm method of preparation of Nifco),.
ith reason arrange the metal carbonyls

(NICOD], [CaCO)I", (Fe(CO), I i incrensing

order of
() M-C bond order,
(i) C-0 bond order
{iif) IR stretching frequency of €0
{b) What are metallo-porphyrin? Draw and discuss

the structure and an i
Y one funet
chlarophyil, ion of heme and

11649 3
{¢) What is the oxidation siate of chromium in
K.Cr,0.7 Discuss the oxidising properties of
];:":'1*1'3(:'31 in atidic medium, What happens when
acidified K CrO. reacts with:

(i) Ferrous sulphate

{ii) Sodium sulphite (4,4,4.5)
3. (&) Metal carbonyl Mn(CO), dimerize to give stable
carbonyl Mn(COY,, but ¥{CO), does not, although
both Mo(CO); and V{CO), do not follow 18-

electron rule. Explain.

(b) What are bulk and trace elements in biological
system? Give Examples. Discuss the toxicity of

Hg? ions.

(e} Give laboratory preparation of K, [Fe(CN),]. Write
the chemical reactions when K, [Fe(CN),] is

treated with
{i) Conc. H,50,
{if) KMnO, in acidic medium

(iif) Silver nitrate (4.4.4.5)

| R

C




gmgmmmmemhm;mm following
WM& (Attempt any four)
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{b)} How do you synthesize naphthalene using Hawarth
svnthesis?

(¢} Arrange the [ollowings in decressing order of
basicity, Give suitable explanarion.

Pyridine, Pyrrole, aliphatic amine

(d) Draw the resonating structure of furan.

{1000)
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[ ruc or mies

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

2. Alempt any six questions out of nine.

3. All questions carry equal marks (12.5).

(i) What are Metalloenzymes and Metal Activated
Enzymes? Give the name and the mechanism af
action of the enzyme transporting CO, from the
tissues to the lungs,

P.T.0.
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1107

(i) What are wnterfering anions? How

tiii)

(1)

(ii)

fiii)

2 -

] . do they
interferc-in the cation analysis? Why da they
interfere only after the second Eroup
analysis and not before?

cation

Predict whether the follawing
EAN rule or not, -

compounds obey

(a) [Fe(CO),n-C,H,j(n “CHN

(b) [Fe(CO),ND),| (5.52.5)

The Heam group in Haemoglobin cannot function
45 AN oxygen carrier in the absence of the globin
chain. Explain, Give the Hill's equation for the
oxygenation of Haemoglobin,

What {3 Zeige's galt? Discuss the bonding in
Zeise’s salt on the basis of Dewar-Chatt-
Duneanson model and IRt studies. How is M-(*
bonding in Zeise’s zal different from that in
metal carbonyl complexes?

Explain the steps involved in the identification

of NGy~ and NO,~ ions when preseiit together in
o salt mixture,

(5.5.2.5)

% 1107
c R | |
{ii)
(iii)
4, (D
i

3

A mixiure of anions gives brown vapours with
concentrated H,50,, which are intensified on
adding copper turnings. A rod dipped in ammonia
solution gives white dense fumes when brought
near the mouth of the test tube The sodiom
carbonate extract gives & white precipitate with
gilver nitrate after acidification, which is
completely soluble in ammonium hydroxide
solution, Explain with reactions how will you

confirm the anions present.

How are organometallic compounds classific. ..,
the basis of type of bonding? Explain giving
cxamples.

State what special features of Zn{Il} make il an
(5.5,2 .5}

excellent biocatalyst?
State how does cis-platin block cell proliferation?
Explain,

What is Bohr Effect? Draw the oxygen
saturntion curves for haegmoglobin and myoglobin,
Why do their shapes differ?

F.TFD.
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4 «

(iif} What is meant by the term hapticity? Give an

(i)

(i)

i}

example whete the same ligand can show varying
hapticity. (5,5,2.5)

Give examples of metal containing biomolecules
which perform the following functions. {(Give the
name of the metal and the biomolecule which
contains the metal)

{a) Oxypen storage
(h) Metul storage
{c} Eleciron carrier
(d) Photoredox

(e} Prevention of digesige

Ferrocene on scetylation with excess of resagent
shows heteroannular substitution while
on alkylation with excess of reagent shows
homoannular substitution. Give reason,

Which alkaline earth metal is also invelved in
the sodium - potassium pump? What is the source
of energy for this pump? (5525

1107

L

5

{i} Explain the functioning and mechanism of action
of the enzymes: Carbonic snhydraze and
ﬂnrﬁuxypuptidust AT

(i} Define the following terms with reference to

Catalysis :
(a) Catalytic cycle
(b} Tolman catalytic loop
{¢) Lifetime of a catalyst
{d) Turnover number
{e) Poison
(iii) How will you detect potassium ion in presence
of ammonium jons? (5.5,2.5)
(i) Mame the metal with oxidation state invelved in
following hiomolecules,
{a} Ferritin

(b} Vitamin H12

P.T.0.




& blve flame whilc E turned lime water milky.
An .-qmmmﬁf&n of A gave a white
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fiii) What is Wilkinson's catalyst. Explain its
fon. 5525

(100




