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Question paper specific instructions
g9 U % o faferse ergeer

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

I geqs & @si # [Jaisg 8, @e-A v @=-B

2. Each Section contains four (4) questions.

UdF TS H TN UL B

3. Candidate has to attempt five questions in all.

gdemeft B g ueHl &1 I9Y T 2

4. 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.

geq g 1 3R 5 o1fvard B ol 9w ueHl § 4 = a9 1 X Rram g,
U We T Uh 99T Hl & HEAT B |

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

gl 7 g |, Stet s B, @ srgEeer e s =k

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

g% 99/ A & forw fa ofe s gma Ru T g

7. 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 g9 el Sl IS 21 "Wl F v B usH & oA ¥ el owewsear 6 Rafy A,
IS TEHIOT HI 2T A9 J=T S |
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Section A (T3 )

Q1 Answer the followin questions 8 x 5= 40]

fFrafaf@g gl & 37 QfS

1(a) Derive Schrodinger wave equation for the wave mechanical model for atomic o
structure and discuss its application to hydrogen atom. (8)
UIATO] HITAT & forw aa Al Alse & forw AN fEaR aar @aaor gred 1 37

133157 YTAIV] O 3HS HJIANT 9T = |

1(b) Enumerate postulates and limitations of VSEPR theory. Predict molecular
geometry of NH;, H,O, SFsand XeF.. (8)
dreasdram fgurd 1 JfRURo3 3T WATH A 707 F Ny, 1,0, SF,

HR xep, A 30T SAfAT & sfasgaroh H|

1(c) Give an account of stoichiometric and non- stoichiometric defects in solids with
(8)

suitable examples.
39YFd 3E[EI0T & T I Uardl # FsHIARE iR Ald_FelshiATea It &
faayor &S|
(8)

1(d) Prove thermodynamically that,
FsAEaRT &9 8 fagy # fa

a. Internal energy for an ideal gas is independent of its volume at constant
temperature.
ferdlY 3meel 3 1 Al Fofl U dI9AIA 9T 38 I1Td § Fad¥ gl 6
b. Enthalpy of an ideal gas is function of temperature only.
Tah 3Teel 3| I v=ded Shad ArgHT & held & &9 H gldl 61

1(e) Discuss the role of Na*, K* and Ca** in human physiology. (8)

AT AR Fpar fawmma 7 N, ke AR g AT RS 9T T HY |

Q 2 Answer the following questions

farafaf@a veal & 3w AfSd

2(a) i. Explain the Heisenberg Uncertainty Principle. (5)

grzoiAadl aifafRaadr faguid $i sarear 1.
ii. Calculate the mass of a particle, if uncertainty in the position and velocity of a
particle are 10"°m and 5.27 x 10 m s respectively. (5)

Teh VT 3 GEAATA I 0T H AT fel &wor 1 Frafay 3k da1 & sfafRaaar
FAA: 110 HET IR 527 x 10 HET AH3 §l

2
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2(b) 1. Draw molecular orbital diagram for carbon monoxide (CO). Deduce the bond
order for CO, CO", CO in carbonate ion and CO in acetate ion. (8)

Flead AAINFAIZE (o) F AT 3M01RATF Fahig 3@ F1¢1 00, o+, FrafAe
A H o AR THIRT 31TA & o & AT g9 F7 Ao

(8)

ii. Discuss structure, bonding, aromaticity and uses of borazine and Phosphazene.

RIS 3R BIEBHSA B HIGAT T4 A GFHfa WAARHAr 3R 3qa191 91 7= Y|

2(c) 1. Give composition and working of glass electrode. Justify it as one of the first ion
)

selective electrode. ,
TAE AT T GITAT R FIAGOIN QTHT| 3T TAH 31T TTATCHS SAF2IS

HE UH 3 F9 H 3T 35T

ii. What are electrochemical cells? Give composition and uses of Leclanche cells
(4)

and Fuel cells.
SFR AR ol FIT £ AFATA ot 31T ST Aol T GITAT 31T 39197 9417

)

 iii. Discuss magnetic properties of lanthanides and actinides. Which lanthanide
compounds have been identified as shift reagents useful in NMR spectroscopy?

AEsE AT vfFeArssd & gedrg ot uT g9f HI NMR SR #
3uaial g FfAFHAF & T F Fld & A3z MFNFT H ggaer @ a8 L2
Q 3 Answer th.e following que [40]
fArafaf@a geat & 3 Ay
3(a) 1. Describe Bragg’s Law and derive Bragg’s equation. How it is useful in
identification and characterizing nanomaterials.
SI91 & fov g ol gofet &Y 3R 8te1 1 AT cgeara H| Tg AN RIS

YgAIAA31R 18701 guia & frg waprt 3garah & (6)

ii. What is the inter planer distance in crystal showing first order diffraction at an
angle 12.73 by X-rays of wavelength 0.1542 nm? 4

0.1542 NM T S T TFF X GART | 730 & 10T 9T GUH Hife [ada g2
arel fsp¥ed # Hat aena g frar g

&)
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3(b) 1. Using Gibbs-Duhem Equation find an expression for Partial Molar Entropy and
Partial molar volume. (%)

fAed_ggg A FHIHIOT HI 39T FI HiRAF Ao T 3T 31fAF AraT
3T & forv e AfRafFa @rs

ii. What is the physical significance of chemical potential? Give expression for

probability density for the Maxwell distribution of molecular speed. (5)

TarafAE arAar F1 HifaE Aged F31 g9 3oTas 1fa & AFgad faaior & fav
HHETAT Gaca & fov AfAafFa &)

iii. Describe the stop-flow method for understanding the chemical kinetics of fast
reactions. (5)

o aifa ufafkare & garafas afadh w1 gaza & fov s _garg &3 & gofa &Y

3(c) 1. Give the photochemical reactions taking place in the formation of ozone in the
stratosphere and its destruction by chlorofluorocarbons. (5)

HHATT A A 3NN & AT 3R FARNFARIFIA SaRT 3T faaArer 7 g
arell wrerdfAwe ufafemarsd i |

1. Give general formula for cyclopentadienyl complexes. Describe structure,
bonding, aromaticity and uses of ferrocene. (5)
TIsFAGTUNS HircelFy & faT G F3 & | BAHT ) T qua,

QAR FAT 31T 393 & 90T FH

1ii. How metal-metal bond are different from metallic bonds? Which metals have
tendency to form metal-metal bond? Give examples of some complexes showing
metal-metal bond. (5)

g arg 94, arfcamas A g TR A go i @ arg3ii 7 urg arg 94 41 1
wgfar geh &9 u1g_arg 4 g2is drel B Fahall & 31607 JIAT|
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Q 4 Answer the following questions [40]

Frafofaa gt & 3ar ey

4(a) i. What do.you understand by Inner orbital and Outer orbital Complexes? With
suitable examples discuss hybridization, geometry and magnetic properties of these
complexes. ; : (7

3R Fefa 3 ared Fahg aRkast & 319 Far gAz7d & 39gFd 31§01 & AIY 3
aRE & HRoT, SAARY AR gahrg sqort a7 == H¥

il. What are semiconductors? Discuss characteristic features of Intrinsic and Extrinsic
semiconductors giving examples and their uses in present day technological
development. (8)

LR FAT §o HTAR R 1e7 sreraraat 1 aRise RFRwarsi samor e 3k
qAHIA dhaeh! e 7 373 37T o3 T Y|

4(b) i. Derive Clausius-Clapeyron equation for ideal gas in its integrated form. How
can this expression be applied for vaporization, sublimation, fusion or transition
between two phases of a solid? 7

Thlhd ¥ # 3120 3G & fov Far3f@ag_ Faah giieor egcUsd | 3T

FffcafFa = fFdar 61#{ & 2l IIoN & g arsdqiaHor 3?;érqraa, HATA T GHHAUT &
forT & @9y forar ST aar gy

il. What do you understand by Physical adsorption and Chemisorptions? Derive the
expressions for adsorption isotherm applicable to physical adsorption and to
chemisorptions. (8)

#Hifas 3iferenyor va THrTa AfrNYor & 309 Far gAsT §) MifaF ey ik
GG+ 3fEMNYOT 93 73] 3ifrMyor 35 H & farw siffea@aat gieg &3

4(c) What are Cytochromes? Explain the role of Cytochromes in electron transport for

physiological processes? (10)
TISSIRIA F47 ¢ 2 ARINF Tfpai & faw goaela uRagd & wsasma & {fAFT FdrT ?

&)



Section B (@ )

Q 5 Answer the following questions [8 x 5 = 40]

fFrafafag gl & 3uT QS

5(a) i. Among following which one is more stable, explain why?
Benzene or 1,3,5-hexatriene
Cyclobutadiene or 1,3-butadiene
frAfaf@a A 4w ar #f0s Far g wase s #30
SSfle A1 | 3 5 8FACIFA
AIZFAGLIGA AT | 3_5GTIEA
ii. What are Annulenes? Predict the aromaticity of following with explanation:
[8]Annulene, [14]Annulene, [16]Annulene, [18]Annulene
TN AT &9 FISARIOT & T HEAfaf@a H WATFHar H girsgarof F1.
(8] TGN [14) TGl [16] TGl [1g) Tegellat

5(b) i. Show the sequence of reaction steps involved in the synthesis of m-nitro
acetophenone from benzene.
SN W A3 TFARIDAIA & HeAwor 7 enfA IXol i WE A @

ii. Describe different categories of pericyclic reactions. State general
rules and conditions under which pericyclic reactions takes place.

YorasfFas afafsanit f1 e Ao F aofa 3| JEed @a vd oad gard
f5raas 3ada 9dasFas wfafharnd gid g

5(c) i. Explain with the help of orbitals drawings (FMO approach) that thermally induced
cycloaddition of 1,3 butadiene and ethylene is permissible whereas dimerization of

ethylene is forbidden.
siificen t@fsEt (TeTAN TReaon H FgrEar ¥ FASW & 1,3 sgeEE AR
AR F g w9 § ORT FEFARAA FAAT § Sl efUehA
fegrusae afsid .
ii. How and why is rubber compounded? Give composition and uses of Buna N
and butyl rubber.

T A 3% Ft AT RRar Sirar €, 41 T 3R Sg2IEd W@l @TEHr AR
39U FAT)

(6)

(4)

)

“)

(4)

(4)

“4)
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5(d) 1. Which region of the electromagnetic radiation is used in following?

Rotational Spectroscopy, Vibrational Spectroscopy, Electronic Spectroscopy

and NMR Spectroscopy ?

fagga grasia fafeeon & f&d &3 &1 3uder Arafaf@a & fear srar gy
qOll TAFETHIN el ThFIERIN Solaeiard T9agiEndl AR NMR TaaEsd,

ii. What is the pri'nciple behind Magnetic Resonance Imaging (MRI)?
qaRI HeJATe AT (ARG & N fdguia w41 gy

5(e) Based on IR spectra how would you distinguish the following?

91U & IR Tl & 3TUR R AFaATAf@d & 7 37a3 341 $3 Fo7d 81Ty

1. Aldehydes and Ketones
tfe3grss 3R el
ii. Isomers of C;H,N:  (CH;),N  C,H,NHCH; C;H,NH,

CHN & EEAL:  (CH)N  CHNHCH, C,H,NH,

Q 6 Answer the following questions

fArafafaa sl & 3T QS

6(a) 1. Give structure, mechanism and reducing action of NaBH. and LiAlH.,.

Why NaH cannot be used for this purpose?

NaBH, 3T LIAIH, & &3@4r, d% AR 3gargs fxar &1 aoia w1
Y TS & AU Ny BT 3919 F31 AGT fRT1 ST Fhar ?

ii. Write the reaction, conditions and structure of the products when:
wfdfsrar fEufarar 3w searel 1 @3 fd sia
a. 2-cyclohexenone is treated with NaBH,
2 AIFFAGFHAA T 3TAR Ny, § fFar Frarg
b. 2-cyclohexenone is treated with LiAIH,
2-AIZFARFHANA I 3TAR [ a1y, T 6T 1A
c. methyl propanoate is treated with LiAIH,
AU MIATE 1 3TAR [ A1y, ¥ a1 Srar &

iii. Nylon falls under which category of synthetic polymers? How it is synthesized?

Argdld [afes aifaar A fea Soft 7 3mar & saa TRy S8 g1ar gy

)

prepp

Your Personal Exams Guide

“4)

)

(4+4)

[40]
(6)
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6(b) 1. Explain basic principle of '"H-NMR spectroscopy. How spin-spin coupling
affects the signal in NMR spectroscopy?

'H-NMR EIFERIN & Fe Rgeia Hr carear 3| e f9a 777 NMR
TIFIERIN H {7 P ST TITaT HIAT &9

1. How can you differentiate 'H-NMR signals of Isopropyl benzene and 1,3,5-
trimethyl benzene, when both are isomeric liquids containing only C and H?
TN dSNF HIT | 3 5 TFAYEA FoNA B | MR Tl B BIY 33T
fear aFd 8§ 51a a1l snsEaANE ave gard § foad dad ¢ g gy

6(c) 1. Give mechanism of reduction of ketones under Wolff-Kishner conditions, showing

all the steps and structure of intermediate species.

arew_frerat fEafaal & aga Heea 1 3qaras &ar g, fras e s
gIoT AT AEgadl ganfagl H graar i 22| :

- Predict the reaction and products of Reimer-Tiemann reaction of pyrrole.
13 8 IFAITAHA ufcifehar 1 gfafrar 31k 3carel A sfdsaarof w3
Q 7. Answer the following questions

fArafaf@a gl & 3a1 QS

7(a) i. Give structure of azulene, fulvene. Predict their aromaticity with explanation. (8)

UFellot 3R Gerda H @G AT | ETSEFIOT & MY IAR QAT 1 HFHA AT

ii. Give structure, merits and uses of diborane in organic synthesis. (7)

SIFERA 1 HITAT (07 3T HI AT Heorgor & 397197 garg|

7(b) i. What do you understand by Elimination reaction? Explain difference between
Eland E2 mechanism.

(3)
SEH ATATRAT @ 319 F11 FASS &9 g1 T gy 93 S 9 3733 TS FT
il. For a base induced E2 reaction of 2-bromobutane, identify the major and minot
reaction products. Show the stability of transition states. (5)

2 SNANSHLH 1 &1k ITUIRA g, fafean & faw g 3ik oy gfafear
3cUrel Y 9gard Y | GHHUT JTEATHT T Taar fTmrd|

@®)

(%)

(7)
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7(c) 1. Explain the mechanism of oxidative action of SeO.. Give reaction and structure of
product of following upon treating with SeO,. (8)
Se0, #1 AFEISfed forar i Brafafer aAznsT 500, ¥ ITTRT w9t Frafaf@a

Fr gfafear T 3curg H grgar Qfaw:

a. Acetophenone, uf@eIdala
b. 2-Pentene 2-98

c. Cyclohexanone TrFAGFHIAT

il. What is the significance of charge transfer absorption under UV-vis spectroscopy.
Give example of species exhibiting charge transfer spectra? (7
1A TAFEIEHIN & dgd Iof FARI IJTNTOT I FIT Hged & T1ST STAHT TIFET
g fRid &I arel gl & 3gE01 ) '

Q 8. Answer the following questions

Arafafaa weat & 3T A

8(a) Give structure of tropolone and sydnone. Predict their aromaticity with explanation.

QraroeT 3T FRIZaeT Y HrTe AT TISARTT B A 3 AR F HATT
AT

(10)

8(b) i. Explain Witting Reaction and its stereoselectivity? Give its mechanism showing role of
phosphorus ylide.

faféar Ruarera 3k suah ¥ARAAATF A H TAZIT, FlERRT TA1ss A 1@ g2
gU saeh fparfafer Qo

ii. Why heterocyclic compounds are susceptible for electrophilic substitution reaction?

(7

Among pyrrole, furan, thiophene and indole, what is their order of reactivity and state

the reason for the same. ()

eerIs e A saFifnfoes sfawaras sfafsar & e sftwagaehe #2i &
NS T RAAE 3R 3 7 wfafrareiiaar & wa Fa1 § 3T 371 HRo7 Id17]

8(c) 1. Write a note on applications of HIO, and CrO; in organic synthesis. (8)
FEfA® @20 A 110, 3R 0, F FFINN W 0 Ae G|

ii. In a Norish type Il reaction, Show the mechanism of formation of product on irradiation

of cyclopentanone. (7

AR 951 ) 9iamar d weFadeAa & fafhior 9w 3curg & fadfor f oty Rard)

€)



