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Vi.

Vii.

Question paper specific instructions

v 3 & forg falre arew

This paper is divided into two Sections, Section-A and Section-B.

Y yeud g wel # fawford g8 ws-A 3R Ts-B

Each Section contains four (4) questions.

TAh Ee ¥ IR U9 B |

Candidate has to attempt five questions in all.

qRerefl BT g g9t &1 IR forEAr 2

Question Nos. 1 and 5 are compulsory and out of the remaining, THREE questions are to be
attempted choosing at least ONE question from each Section.

g =T 1 3R 5 Afard & iR Iy g § I 5l 9 &1 Sax forger € udsd
S ¥ TP U Bl &1 AT 8 |

Word limit in questions, where specified, should be adhered to.

gl d veg A1, w8l ifAfde 8, &1 srgeRer e s anfeu |

The number of marks carried by a question/part is indicated against it.

TAd U /9N B forv fud sie Sua 9 Ry v &)

Questions are printed in English & Hindi languages. In case of any ambiguity in

translation of any question, English version shall be treated as final.
g% ge R &R oSl <M1 wwiel # Bur 8| weAl & orgars # fh aRused
o Rafd § 3ol w¥avor &1 € sifvaq AT SIme |
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Section A (T A)

Q1. Write answers of the following questions
fFrafefad ust & I fifdu

1(a) (i) The wave function for a particle in a one-dimensional box of length ‘a’ is giver  (4)
‘¥ = A sin (nx/a). Calculate the value of ‘A’ for a box of length 800 nm.

SCIE 'a'ﬁsw-mﬁwﬂwﬁm%maww Y=Asin(nx/a)
fe&ar mar 81 800nm ﬁaﬁaﬁwﬁw%mw%ﬁmaﬂmaﬂml

(ii) Describe structure and functions of Haemoglobin. How does the (4)
coordination of globin to the 5% position of Haemoglobin assist oxygenation
process?

mﬁmmmmwmrﬁmﬁsﬁww
@ﬁqmmaﬁ’mmﬁﬁmm%

1(b) (i) How do the atomic orbitals combine to form bonding and antibonding (4)
molecular orbitals? What are the limitations associated with these
combinations? Calculate the bond order of NO, NO* and NO™ species and
comment on their relative stability.

mmg-aswﬁnaa‘mmana‘mmumﬁmm-wﬁm%?sq
HaAISHT & Gt AT 791 §2N0, NO* 3R NOTSIRIG B &Y DS (bond order)
P IUT B SR ST Ariey Rl T ol a5y

(if) The complex compound CoCls(en) contains only one chloride ion (4)
which can be precipitated as AgCl on the addition of AgNO;.
a) Draw the structure of complex.
b) Write the [IUPAC name.
c¢) Calculate the EAN of complex.
d) Give the coordination number of Co in the complex.

HP AMB CoCli(en) F Fad To TR 314 3 ol AgNo, ey
AgCl & U & raafd fsar o gebar 21

(@) UPd A ) Teg= @)

(@) UHl A BT UPAC ATH T |

() ¥l A1 STTH (EAN) BT 7T0rT B3|

() ﬁgﬁmﬁCoaﬁW@Wﬁ@Tw}
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1(¢) (i) Using Maxwell relationship, prove that 4)

au\ _ (o4 v\ _ foH

) (a_v")s = (E), and b)(z),, = (E),,

AoRae 1 Fam &7 IudiT &R &, Tifed B3
U\ _ foa v\ _ (9H

a) (E | (E)TG?R b)(as)v - (as)p

(ii) Write a note on: Debye-Huckel limiting theory of strong electrolyte. 4)

Sel-g g THiERU & e dgyd Juhey Rigia & oarem &Y

1(d) (i) Write the cell reaction and calculate E° for the cell (4)
Zn, Zn** (IM) | Fe’* (1 M), Fe** (IM) ; Pt

Given: E ggn +

= 40.77 and EJ -+
/Fcz“‘

= —0.76
/Zn

Qa1 ufdfsrar fafEe oik ¥ & forg e° &Y 7o SR
Zn, Zn** (IM) | Fe2+ (1 M), Fe3+ (IM) ; Pt

Given: Ep.s = +0.77 and EQ 2+, = —0.76

+
/F'3+ /Zn

(ii) A substance when dissolved in water at 10°M concentration absorbs 10 % 4)
of an incident radiation in a path of 1cm length. What should be the
concentration of the solution in order to absorb 90% of the same radiation?

U vard &1 10°*M Wigdl W U & e o &, a1 S T % oy At
TAffBRUT BT 10% SHTNT BT 8 | I8! FAfB0T F 90% Y AR T HHA F
fore et igar @ar g =R e?

I(e) (i) By using a suitable example discuss the Born-Haber cycle for experimental (4)

determination of lattice energy.

U JUYad I&Tex0I Bl SUUNT B SIed Sell (lattice energy) P
TS RuRor & e 9H-8 9% w g9 #3)

(ii) Derive mathematical expression for Langmuir Adsorption isotherm. (4)

TR Hf=ivURTHdTdas & R siferfad urd B Y|
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Write answersof the following questions.

fafafed ude vl & IR forfau)

2(a) (1) Explain the splitting of d-orbitalsin an octahedral crystal field. Give the
number of unpaired electrons and fin values in a strong and weak
octahedral field for Co®" ion.

APBad forted &3 # S-siffdeem &1 AU I9aT| Co?* 3 & ued 3R
fiaa srvthaeig &7 & agfird ol & G- 3R 4, B TUFAT G |

(ii)) How ethylene behaves as a ligand? Explain the structural changes in
ethylene on binding with a metal ion on the basis of the Dewar-Chatt-
Duncanson (DCD) model.

TR forTs & ©U # ¥ dER o3 o7 [GaR-de-Shed (SIS Alsd &
YR TR YT 319 & 1Y §7 W U & WRarars uRad=l & sare &1 |

2(b) (i) Write cartesian form of Schrodinger wave equation and define the terms
involved. Name the quantum numbers of an electron which are yielded by
the solution of this equation. How do these quantum numbers are helpful to
derive various atomic orbitals? Provide their relations with the radial node.

AIFETR G FHIBU BT BRI +Y forg 3R 598 e U] (terms)
@) aRUIRT B | U Soaei- Bl SicH TSN &1 711 5T S 36 TS
F GHIYH A I 81d ¢ | fafts Ry siffdfeed &) v 7 & fore 3 sien
TEATY Y TP Bl o7 VST AIS & T $7D &Y UGH B

(i) Write concisely about the biological functions and toxicity of Mn,Co, As,
Hg and Pb metal ions.

Mn, Co, As, Hg 3R Pb ¥Tq 3Ta-! & Sifae Sl siRfqurdaar & aR # wféma
¥4 9 ford|

(ii1) Explain why heavier p-block elements differ significantly from
the lighter p-block elements. In what respect they differ.

Wy & p-le FURITE FY p-bbgehadiy HIH! (57 8ld g
3 fp1-fop el #f R &)

()

)

©)

(5)

()
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2(c) () Show the splitting of d-orbitals in [Ti(H,0)s]Cls and explain itsabsorption (5)
spectrum. Why Ti**complexes [Ti(H,0)])*" and [Ti(CN)s]* give different
absorption bands at 20300 cm™ and 22300 cm™, respectively.
[Ti(H,0)eICl; H d-3fTfefeed &1 faurer feamt 3k 39 sy WaeH @t
ST B | T T3 BRI [Ti(H,0)6]** MR [Ti(CN)el> SHHE: 20300 T
3R 22300 T TR fEHT-3eT ST IS A T

(i1) Point out a few characteristic features of fluxional molecules. Briefly (5)
describe the fluxional behavior of [(ry5-C5Hs)Fe(CO)z(qI-CsHs)]by using
relevant spectroscopy.

TATRITG (fluxional) 3U[3T 31 Fo falkiy Rdivarsht ) $fa &%) uRifte
I BT IUGNT BP [(7°-CsHs)Fe(CO)a(n’-CsHs)] F TfRTTS TaeR
&1 489 § quiF o3|

(iii) Explain the reactions involved during the laboratory tests for NO;~ ion. (5)
Comment on the synthesis, properties, and uses of nitrous and nitric acids.

NO,3118 & ferg wranT=ITa usteron & SR wnfere ufafsarsll & sarem &3
TS 3R Tsfed tRys & Txawur ol ik Iuai o fRwfht w3

Q3. Write answers of the following questions.
fFrafafad ude vl & I fafeu)

3(a) (i) Derive expression for intermolecular collision frequency (Z11) between (5)
similar type of ideal gas molecules.

FHM UbR b G 19 Uit & g SfcR-3Muifdes eahvra oy 5 1) F
ferg siftraafa v 3
(ii) Write the expression for Maxwell’s distribution of molecule velocity and use (5)
Maxwell’s distribution of molecule velocity to derive most probable velocity

of an ideal gas.

ARIIT & Y] A7 & faaRur & o siftveafdy R iRk s et g & wadd
T 37 B U HA & g Aaaed & 310] 371 & Jaror 71 IughT 3|

3(b) () What do you understand by mean free path of ideal gas? Derive the (5)
relationship between thermal conductivity of ideal gas and mean free path.

U 3Hex 79 & H7e8 Yo A1l | 319 1 W &7 e g @t andig
ATl 3R HTeH Had AN & sie Joy =g H31
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(ii) Define Surface tension. Discuss various methods of determination of surface (5)
tension.

gEcHTE &) UG B, gaas FHufor & fafts ddie! w 9=f #X

(iii) Discuss Joule-Thomson effect. Derive expression for inversion temperature. (5)

- UTHE THIT TR =i &Y | ehHUl dTaHH & forg sifieafdd o a1

3(¢c) (i) Define Partial molal properties and discuss the methods of determination of  (5)
Partial molal quantities.

3ifRrep Hrere o7 ) aRHIG B 3R 3ifRies Aie TEnelt & FuRo & alie!
R =9l B

(ii) Derive integrated forms of Clapeyron-Clausius equation for liquid-gas  (5)
reversible phase transition.

RN ufrad =R G A B R FeRTA-FeiRie THieku § teied &9
T $R |

(ii1) Differentiate between Schottky defects and Frankel defects with the help of  (5)
suitable examples.

SUGE SR Y ag A Tew AN AR b A6 3 e SR B

Q4. Write answers of the following questions.
fafifed vde vyl & S el

4(a) (i) Give specific examples of the formation of metal-alkyl complexes by using (5)
oxidative addition and insertion reactions. What are the factors that facilitate
these reactions? Also comment on the instability of transition metal alkyl
compounds.

Jfadiefea sig iR wfitra wfafsrarsit &1 ST FRd UIg-Siepid Hircad &
75 ¥ faRiy Iemeru &1 37 ufdfhanei &1 gRusHS ¥ ael FRS 1 87
YA YTg-SehTad A i HfRuRar i)+t fewuft 3|

(ii) Derive expression for forward and reverse rate constant for a (5)

reversible reaction

A= B.
ufaadf affarar & fore st 3R faudia RRR & o aiftreafad ura 3.
A== B,
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4(b) (i) Discuss the structure of diborane (B;Hs) and give its reactions with (5)
(a) Ammonia  (b) Ethene (c) Water  (d) Sodium

3R (B,He) Pt T P71 fdarur ¥ 3R 39 2 g1 areft
fafaf@a supsit & wry sffsrar &1 faawor &
(@) Smfar @3 @& @ Qfean

(iii) Describe the discovery and importance of first metal-sandwich (5)
compound of cyclopentadienyl ligand. Identify the transition metals

A, B and C present in the following reactions of metallocene of first row

transition metals.
TREtcreHEd forTs & Ugd Uig-Ssfag aifie @) B 3R Aga &1 aufq
$| ugeh dfdd & a0 urgsft & Herari= @ fRafafad siffsarsit # Aivg

BT Ul A B 3R C F g X
(a) ? AICI, I Mg/co, CF COOH
- A
(& &
O allymger &
LR - TN
>

@ 2 Ph—==—Ph CP
(€) C - Ph

(iii) Discuss the Transition state Theory of Chemical Kinetics and derive (5

expression of rate constant using the Transition state Theory.
IS FeTfa®! & SHHUT TRIT I1 IRHAT 6T g (@ g ea)
1 UGN HIb AEIRRTS B 3ifaafad ured |
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4(c) (i) What are the causes and consequences of Lanthanide contraction? Describe (5)
cation exchange method for the separation of lanthanides. Give a typical
elution curve of lanthanide ions using buffered ammonium citrate solution as
the eluent.

ﬁﬂﬂﬁgﬂﬁaéweﬁ?uﬁvmw%‘?ﬁﬁ?m%qwé? o A
TR fafd &1 qufq Y THE SHIFGH WTELT fATaem ST IqUue (eluent) ¥
AR R & TS Tl &1 0 IR LI (elution curve) |

(1) State Third law of Thermodynamics. Prove the principle of unattainability of (5)

absolute zero temperature.
AR o1 e Fom SR, guf S aTgmE @t e ¥ Rigid @) afid 33

() Discuss the characteristics and mechanism of heterogeneous catalysts. (5)

fawH JaR®! 1 faQdwarsit ik &3 w == Fifv|

Section B (@€ B)
Q5. Write answers of the following questions.

e vd® udl & Sw Rifdw

S(a)  Discuss the structure of carbanion and explain the mechanism of conversion of
ethyl acetate in to ethyl acetoacetate in presence of sodium ethoxide.
Wﬁﬁmwﬂﬁﬁmﬁmﬁﬁmﬁ
CRraTHieieiee & sgem & wlifar o ffy @t ==f a3

(8)

5(b) Discuss the mechanism and stereochemistry of Sy’reaction. (8)
Sy’ wifdiferan @t fobafafy ok Wil & fredt R =i &3
5(¢)  Write synthesis and application of polystyrene and polyvinyl chloride. (3)

UTelleerd 3R UTelifirsaaciRiss @1 Sxeor 3R sudh g
S(d)  Complete the following reaction and discuss it's mechanism. (3

]

NaNHerNHJ
2
—_— i
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frafefed ufafsra & o1 6Y 3R 3% v R W =i a3

cl
NaNH,/NH,
—_— = ?
5(e) Discuss the following: (i) Norish-Type | reaction (i) Norish-Type II  (8)

reaction.

fFafefed w aaf SR () FRw-ver wfafean i) TR-9eR 1w

Q6. Write answers of the following questions.
fFrafeed ude ust & S fafdu)

6(a) (i) Which product is obtained when 2,3-dimethylbutane-2,3-diol treated with
concentrated H,SO,? "

DI 1 ITE T §Yell & oI 2,3-STgiuEage -2,3-S1Id &1 Hig Ger e ®
URys & Hry Ui fobar i &2

(i) Which product is formed when cyclohexanone oxime is treated with (5)
concentrated H,SO4? Discuss mechanism of the reaction.
P 1 IeIE UIYA BIaT § ST WIga R 3iain o Wig GergRe
s & W o foam s 2 wifa fbar Ry 9t ==f 5%

6(b) (1) Write note about Knoevenagel reaction. (5)

e wfafsrar & aR & e g

(i) Write note about Reformatsky reaction. (5)
Rl vfaferar & aR & Hie g

(1i1) Which product is obtained when benzaldehyde is treated with NaOH? (5)

Discuss the mechanism of the reaction.

BT IS U Bl & 1d ASSERSH! NaOH F 11y STl
faar sman g2 ufafssar v Al &Y 9=f &3
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6(c) (i) What is aromaticity? 1,3,5-cycloheptatrienyl cation is aromatic whereas (5)

1,3,5-cycloheptatriene is not. Explain.

Wifewar &7 1,3,5-WISTIRPICE AT 4R WA & wafh 13,5-
HRICLIETE T8l 3

(i1) Complete the following reaction and explain its reaction mechanism. (5)
(i) (BH;),
HC—C=CH, ——0u g 9
H (i) H,0,/OH
fFrafefed fafssar ) @1 &3 ok 3% frafafiy w =t &
(1) (BH3),
H3C‘_C=CH2 —_— ?
H (i) H,0,/OH
(iii) Complete the following reaction and explain its reaction mechanism. (5)

H3C—S=CH2+ HBr —— 3 ?

fFrafeied ufafsrar & w1 & ik 399 o w a9 a3

HiC—C=CH, + HBr — = d

Write answers of the following questions.
Frafeied vl vt & Sw fif@u

7(a) (i) Discuss Woodward-Hoffmann rules.
3S9s-gHaA e ) Taf a |

®)

(i1) Which product is obtained when phenyl acetate heated with anhydrous (5)
AICl;? Explain the mechanism of the reaction.
ws faegaiiee ) fsfar Alcl 3w i fsar s & & @ Sare ure
&I 8 2 ufafsrar fanfafty &t ==t &%

7(b) (i) Write classification of dienes. Discuss different type of diene by giving (5)

suitable examples.

mﬁqmaﬁwmﬁ@maugaaamémﬁfﬁam%mﬁaﬂﬁf
Gxdl

10



~ prepp

Your Personal Exams Guide

(ii) Write applications of the following: (i) NBS (i1) OsO4. (5)
frfead & sruaiT i@ (i) NBS (i) 0s04.

(iii) Write note about E; mechanism by taking suitable example. (5)

SUGdd I&TeRU AP E, franfafyy & an & e |

7(c) (1) Discuss the mechanism and stereochemistry of Sy’ reaction. (5)
s’ wfdfcha 1 foranfafy sk <P iR w 9af a3
(i1) Which product is obtained when pyrrole is treated with POCIl;/DMF? (5)

Explain mechanism of the reaction.

aﬁwmm@m%mmﬂaﬁpocwow%wmﬁa%mmﬁ
ufafsrar fharfafy & ==f &3

(i1i) Why electrophilic substitution reaction in pyrrole, thiophene and furan (5)

takes place at 2" position? Explain.
URRIe, YTAGT SR TR H saae it o uforma wfifiar g
YT TR T Bell &7 SARSAT PN |

Q8. Write answers of the following questions .

Frafafad vde ust & I fif@uy

8(2) (i) Explain the relative aromaticity and reactivity of furan, thiophene and pyrrole.  (5)

URRI, YTAIBH 3R WM #t ardes Wifewar ol wffmardier a3 e

iforg|
(i) Write Fischer indole synthesis. (5)
fheRESier wxeyor forg|
8(b) (i) Complete the following reaction and discuss its mechanism. (5)

CHs
(1) Hg(OAc),, H,0
4,... ?
Q/ (ii) NaBH,

11
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Frafefad ufafear & o1 &3 ok 399 frarff w g=f a3
CHa,
(1) Hg(OAc),, H,0
g (ii) NaBH,

(1) Which product is obtained when acetaldehyde is treated with NaOH? Explain (5)

mechanism of the reaction.

aﬁmmm@m%mﬁﬁmﬁmm%mmﬁamm

& ufafesar fbafafy & =af 33
(iii) Complete the following reaction and explain it’s mechanism. (5)
H,S0,, HgSO
HsC——C==cH + H,0 e BV e ?

fFrafetaa ufaferar & g1 ¥ oiR 9% ol w == 53

H2804 ; HgSO
HaC __CECH + H20 44’ ?

8(c) (i) Write basic principle of Nuclear Magnetic Resonance (NMR) and discuss ()]

about Chemical shift and coupling constant.

RAGSHIT TG (TTTHIR) & Heiligia &1 Rid 3k Torafis

il 3R g fRRT® & aR & T=f 3
(ii) Write note about McLafferty rearrangement. (5)
Aol Gogaw & IR § e R |
(iii) Write note about Woodward-Fieser rules. (5)
FSas-fihur el & ar A e g

12



