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Use separate answer scripts for SECTION-A (Inorganic) and SECTION-B (Organic)

SECTION-A
INORGANIC CHEMISTRY
GROUP-A
1. Answer any fwo questions from the following: 1x2=2
(a) Which of the following polarizability order is correct?
(i) I">Br >CI" >F° (ii) FF>CIR> Br >I”
(iii) CI" > Br >I" > F~ (iv) CI'>F >Br >I
(b) Nitrogen and oxygen are respectively:
(i) Paramagnetic and paramagnetic (i) Diamagnetic and paramagnetic
(iii) Paramagnetic and diamagnetic ~ (iv) Diamagnetic and diamagnetic
(c) The state of hybridisation of 8 in SF¢ is:
(i) sp’ (ii) sp’d (iii) sp°d® (iv) d’sp’
GROUP-B
2. Answer any ftwo questions from the following: 5%x2 =10
(a) (i). Write Schrodinger wave equation and mention the significance of terms 2+1
associated in the equation. Give the Schrédinger wave equation [or hydrogen
atom.
(ii) Explain how Heisenberg's Uncertainty Principle goes against the Bohr’s 2
theory?
(b) (i) State and explain Fajan’s rule to explain covalent character in a compound. 3
(i) Explain why PCls is stable but not NCIs? 2
(¢) (i) CHa, NHj and T;0 have sp’ hybridisation, but their bond angles are quite 3
different. Explain.
(ii) Why NHa has higher dipole moment than NF5? 2
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GROUP-C

Answer any one question from the following:

(i) Write down the limitations of Bohr’s theory.

(i) An electron is present in 4f orbital. Give the possible values for its four
quantum numbers.

(iii) Two different bond lengths are observed in PFs molecule but only one
bond length in SFg. Explain.

(iv) Draw the resonating structures of nitrate ion.

(i)  Discuss in detail the Born-Haber cycle for experimental determination of
lattice energy.

(ii) Explain on the basis of molecular orbital theory as to why hydrogen form
diatomic molecule while helium remains monoatomic.

(iii) How does solubility of ionic solid depend upon lattice energy? Explain
with suitable examples.

(iv) What is the significance of y and y2?

SECTION-B
ORGANIC CHEMISTRY

GROUP-A

Answer any three questions from the following:

Optically active isomers but not the mirror images are called:
(i) Mesomers 4 (ii) Tautomers

(iii) Diastereomers (iv) Enantiomers
Which one of the following is the strongest acid?

(i) CH3COOH (ii) BrCH,COOH
(iii) CICH,COOH (iv) CH;3CH,COOH
A characteristic fcature of a free redical is:

(i) presence of even number of electrons

(ii) presence of unpaired electron

(iii) diamagnetic character

(iv) electric charge

The halogenation of alkanc is:

(i) addition reaction (i) enmibistisn feaction

(iii) elimination reaction (iv) free rudical ieact
al reaction

I
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(e) Arrange the following compound in decreasing order of stability:

0 CHa .~ H CH;\ _H
=C (In —C
H;C CH, H/C L\H
CH;
ING /C“]
(1) C=C H H
o - (av) —
CHy CH, oy
@) HM>n>1>1v (i) M>I>M1>1V
(iii) MI>11>1V>] (V) IV>II>1>11

GROUP-B

5. Answer any one question from the following:

(a) (i) Boat conformation of cyclohexane is less stable than chair conformation.
Explain,

(if) Assign R and S configuration to the following

COOH COOH
() H‘f_ CH; ®) H+ COOH
OH COOC,H;

(b) (i) Which compound is more acidic in nature, Para-nitrophenol or
orthonitrophenol?

(i) Identify the products:
(A) CHMeBr + Bia—N>
(B) CH3Br + CH;CH>Br: Na/ether

GROUP-C

6. Answer any one question from the following:

(a) (i) Predict the products:

Cll;
(A) H,c—C— CH— CHs _cone. HpSOa 9
CH; OH
(i) O3

L) [ p— -— L ‘H ?
() CHy—CH=F b Gy zoimo
CH3

(i) Define Saytzeff elimination with an example.

1016 3
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. . . i ~leavage?
(iii) What are the differences between homolysis and heterolysis bond cleavag

(iv) Write down one use of the following rcagcnf:
(A) KMnO, (B) Lindler’s catalyst

(b) (i) Write short notes on:
(A) Kolbe’s electrolytic reaction

(B) Anti-Markownikoff’s addition reaction
. ’ 9 i
(i) What happens when acetylene is treated with Tollen’s reagent? Why this

reaction occurs?

(iii) Which of the following have aromatic character and why?

(A)A (B)Q © =Y (DJZA
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SECTION-A / faeto-5
INORGANIC CHEMISTRY / SiC&1 915

Answer any two questions from the following 11x2=22
iR @i 715 enig Seawe
fFrfeaRe 57 g weenar owR oregeEg

1. (a) What are the differences between orbit and orbital? 2
TF @ THEA WY ANLFeFH RN o
Orbit 3 Orbital dre! F=TaEw TrEgeN |

(b) Write down the postulates of Bohr model of an atom. 3

QI CCER AR sioma Re @)
Bohr &Y RyguT=a Fevaqul eewaR Bahe THEN |

(c) The kinetic energy of an electron has been found to be 5.76x1075) . Calculate 3
the wavelength associated with the electron. (Mass of electron = 9.1x10™! kg;
h=6.626x107 Js)

3 e i 5.76x1075) | @7 wwmnd ey 771 (AeaeTE w7 =
9.1%107" kg ; #ICE &I h= 6.626 X107 Js)

afe gerag™@! kinetic HO 5.76 x 107'5] WU =i grafyg wavelength
TUTAT THEIN | (Mass of electron = 9.1x 107" kg; h = 6.626 x107* Js)

(d) Write down the Schrédinger wave equation and mention the significance of the 3
terms associated with the equation.

ciifCera e B2 (@72 | @2 Fwac 7 TS 73w el wierrd @

Schrodinger @1 TR FHERYT TR Af THEURAT SR adewd
Aewd Sooid RN |
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2. (a) H,0and NH; both have sp’ hybridisation but their bond angles are different —
Explain.

H,O &R NH, OO SRIA sp’ 4% ©Olwa 36+ (el Sl — 4171 41

H,O3™ NH,gd&! sp’ hybridisation §9 ok faflew®!l bond ®IoEs A=
O TN |
(b) Predict the shape of the following species using VSEPR theory:
(1) CIf (ii) SE,
VSEPR @ i fasfefie c@erefm ongfs 3¢t w=s
(i) CIE (ii) SF,
VSEPR Rigurst wairm R s yonfewst smer wfsmarft THEe <
(i) CIF, (ii) SF,
(c) Agl is insoluble in water but AgF is soluble in water — Explain.
Agl S SR % AgF e @3 — JI 4
AglmawﬁawmAgFuﬁmgﬂ?ﬁﬁﬁ—m“ﬁ?m'
(d) Which one have higher dipole moment between NH, and NF;, and why?
NH,; @R NF, -8 T4 T SR Gers @ @R 61 2

NH, 3if¥ NF, €= 6! dipole moment %1 §7 arfy f 2

3. (a) Draw the Born-Haber cycle for NaCl explaining the terms.
NaCl-&3 Born-Haber 58 9% 33 G #nafe 3 41
NaCl &1 T Born-Haber cycle STSTE if o eI |
(b) State and explain Fajan’s rules to explain covalent character in ionic compound.

Wmmmmﬁmmwwwmﬁmmam
i AN

s AfreE G quiel @Al T WA §1 Fajan @ fRgwers
SETEN & T eI |

(c) Explain on the basis of molecular orbital theory which has greater bond
dissociation energy : N,or N3 ?

Molecular orbital theory-a7 fofEre e aw- Koo =& @ : N, ==l Nj ¢

e He fagrae! IERAT N, A N} 49 TG 9w guasRor Sl
) g5 — AT THE |

(d) BF, is trigonal planar but NF; is pyramidal — Explain.
BF, swea faraies e NF, Prifiers — )

BF, trigonal planar % %+ NF, pyramidal §% — arwa THEN |
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4. (a) He, does not exist. Explain. 2
He, -9 IR GEY (13| P11 34|
He, 3raRerd 89 — = ey |

(b) The dipole moment of NaCl is 8.5 D; the distance between the ion Na* and CI- 3
is 2.36 A. Calculate the percentage ionic character in the molecule.

NaCl-<3 faGrRF @FF 8.5 D; Na*@® Cl° @G Siessimam @9 2.36 A
NaCl S9e SRR 5fReae ot o {0

NaCl 31 dipole moment 8.5D B | Na*I CI~-&) drar g 236 A &0 W
AT ATAfYE et wftrer o T |

(¢) Why the melting point of CaF, is higher than that of Cal,? 2
CaF, -9 91 I% Cal, -3 SeTaI% Sorst @R @ 9
f& CaF, @t womt farg Cal, w1 3t g5 2

(d) Draw the resonating structures of nitrate ion. 2
TIRLED ST A oot ozw 34
Nitrate ion @ resonating s BRI |

(¢) O, is paramagnetic. Explain. Z
0, &Y *arsyieiab = i 41

O, paramagnetic §B— AT THEIH |

SECTION-B / fqet-4
ORGANIC CHEMISTRY / (&3 T3

GROUP-A

5. Answer any three from the following: 1x3=3
RS @-cT a6 elviz Tex wies
Prefefee g} O TeTEwd! SR RN —

(a) Which of the following is the strongest acid?

(i) CICH,COOH (ii) ICH,COOH
(iii) BrCH,COOH (iv) O,N - CH, - COOH
s ot sraesea S wnife ¢
(i) CICH,COOH (i) ICH,COOH
(iii) BrCH,COOH (iv) O,N - CH, - COOH
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frey e e aferar I B B 7
(i) CICH,COOH
(iif) BrCH,COOH

(ii) ICH,COOH

Optical isomerization is shown by

(i) 1-Butanol (ii) 2-Butanol (iii) 3-pentanol (iv) 4-Heptanol
IR FREIO! (A

(i) 1-Rre (i) 2-ROBE (i) 3-COO (iv) 4-BT
=7 W BEA optical isomerization TENT ?

(i) 1-Butanol (ii) 2-Butanol (iii) 3-pentanol (iv) 4-Heptanol
Wartz reaction of bromoethane yields

(i) 2-bromobutane (i) n-butane (iii) iso-butane (iv) Ethane
et RiE MgTT QTN T

(i) 2-@IREE-a (i) n-REGA-a (i) Re-FEwEA (V) B9
Bromoethane @1 Wurtz Ufifiharare @ Icacs g9 2

(i) 2-bromobutane  (ii) n-butane (iii) iso-butane (iv) Ethane
Which of the following compound is most basic in nature?
AR i Gl SRTeT SRees i ?

frefaRag 72 &7 Afe Fav=T aNI 0 ?

0O,
(iii) OzN—Q'Nﬂz (iv) QNHZ
H;

GROUP-B

Answer any one question from the following: 5x1=5

e - @Ffb ees Ted wies

T TITl P! SR AR —

(i) Assign R/S notation to the following molecules: 1+1
foea Soefe R/S TATACH ({9 98

for aropewmes R/S e fRge |

QL COOH

Br H
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(ii) Draw the energy profile diagram of ethane (Conformational analysis). Also
draw the possible conformers of ethane.

27« W9 Energy profile @it &+ 37 @ F8R) Fracre e Srad 41

Ethane &1 energy profile Y@ifaa ®Igery (Conformational analysis) |
Ethane ®T ¥™Ifdd conformers afe ﬂ'ﬁﬁ?ﬁ“{l

(b) (i) In Kolbe’s synthesis why sodium phenoxide is preferred over just phenol?
@I R @ o EIfea @aeize Sied B2 & 2

Kolbe’s synthesis # &+ sodium phenoxide @€ phenol H=aT WrAfHehar
ks »?
(ii)) Complete the following reactions:
ewg Riarafe em w3s
71 fafhaes @@ e -
) H—C=cC_H NaNH; | (A) C;HsCl » (B)

o
() CHy—C— CHy—CH, Bl Asto., > (C)

OH

GROUP-C

7. Answer any one question from the following;:
fafee @-@ia @35 et Tea nies
ferfoiRaa G USer 9ed! SR diegeN —

(a) (i) Define Huckel’s rule of aromaticity. How can you explain the aromatic
characteristics of tropylium cation?

TIER A St ke wie) Freia gl SRR FiRTR
[ [ = R T s

Huckel @1 aromaticity fas ufRwifaa ﬂ':iE’ﬁ{l FE qUE  tropylium
cation T aromatic fergyar e

(ii) Can a molecule with no Chiral center exhibit stereoisomerism? Justify your
answer with an example.

Chiral Centre 208 f& (@1 97 stereoisomerism (MR ¥ 9 THIZATHZ @3
Tt geidel Trad #4)

P PBIE¥el UeX THUD! SUC stereoisomerism WIA TH [IS ? TSl
SSTERUIPT I TUTSP! STRATS ~A1d TTHEr |

(iii) Why anti-Markownikoff’s addition is observed in presence of peroxide?

e ad [Reidfe fEFm, sAremizoes SefEors @it am @ ¢
f&7 peroxide BT IURUFIAT anti-Markownikoff &I wirg IRe=o ?

1017 5
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(iv)

(b) ()
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(ii)

(1i1)

(iv)

v)

Hyperconjugation occurs in which of the given compounds below?
Resa = (s ot QR ol T 9
=1 difes Wl g Hyperconjugation ®fed 879 7

CH; CHs CH CH3
S 7 9
@  c=C (B) O © O/

CH; \CH,

Draw the possible hyperconjugation structure whereever necessary.

ToitaNe GRS O el SRR eIy BRI siomafe orEe )
FWIfAT hyperconjugation ERaTEw®! E FSTEN |

Why is Wurtz synthesis is not preferable for alkyl halides with odd number
of Carbon atom?

Reate MU I i SRfEe wpafre FaRred oweT Sitea FReaEe Rt
ToIAIN 77 & 9

57 Wurtz Heeiwo se wavEn®! Ay we@rer w6 alkyl halide
TGP AT IUGRT g2 ?

Which product is formed by oxymercuration-demercuration reaction of
1-butyne?

¥ AR foaafemmm R 1R § 1 Somre wid Teom
IE?

I-Butyne $T oxymercuration-demercuration SfIfHaTe @ IcaTE TS ?

What do you understand by term reactive intermediates? How they are
different from transition state?

Reactive intermediates J0® F1 @R ? Transition state-43 X reactive
intermediates-<a3 21 @4 |

Reactive intermediates -1 & g ? fU-ilg® transition state A= B
TP §O 7

Draw the Sawhorse, Newmann and Fischer Projection formula for the
molecule given below.

=3 (@6ifba Sawhorse, Newmann @32 Fischer Projection-f& 5%« T4

frr=forfRaa Sl'ﬂ?fﬁ Sawhorse, Newmann ¥ Fischer Projection '\‘133"@75’1’ ==
FATIge |

HO
= H
HzN\-'C . (C ?

Hye” e

Cl

Discuss the halogenation mechanism of Cl, with methane in presence of
sunlight / heat.

sfiteitas ToifEfors fid w9ga X Cl, SR e Fadme wrese
QI 41

wdPr ot /amadt SyRefmr Cl, @ methane RiG®! halogenation
T TAPA TIeY |
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