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QUESTION PAPER SPECIFIC INSTRUCTIONS

Please read each of the following instructions carefully before attempting questions.
There are EIGHT quesiions divided in TWO SECTIONS and printed both in HINDI
and m ENGLISH.

Candidate has to attempt FIVE questions 1n all.

Question Nos. 1 and § are compulsory and out of the remaming, THREE are to be attempted
choosing at least ONE trom each Section.

The number of marks carried by a question/part 1s indicated against it.

Answers must be written 1n the medium authonized 1n the Admission Certificate which must be
stated clcarly on the cover of this Question-cum-Answer (QCA) Booklet 1n the space provided.
No marks will be given for answers written in @ medium other than the authonized one.

Coordinate diagrams, wherever required, shall be drawn in the space provided for answerning
the question itself.
Unless otherwise mentioned, symbols and notations carry their usual standard meanings.

Assume suitable data, 1f considered necessary, and indicate the same clearly.

Word limit in questions, wherever spectfied, should be adhered to.

Attempls of questions shall be counted in scquential order. Unless struck ofl, attempt of a
question shall be counted cven 1t attempted partly. Any page or portion of the page lctt
blank in the Question-cum-Answer Booklet must be clearly slru(,k oft.

Constants ;. [araday . 96,500 C'mz!omb
R = 0-0832 [atm mol' k(8314 J K ' mol ')
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qug ‘A’ SECTION ‘A’

1.(a)(i) Trafafea Dfiet & foa e & smay semga site geqarsis 01 & €I - |
(a) NaBr a1 (b) MgBr, 7
HIU Afed ST G |

In which of the following compounds do the bonds have greater covalent character :
(a) NaBr or (b) MgBr, ?
(Give reasons to support your answecr. S ‘

1. (a)(il) TrAfafaa @it & A6 yenfia smes sets & FHER fotad
L1Cl, KCl, KBr, MgBr, |

A9 IR & gl & fou wRo yega Fio |
Order the following compounds according to their expected lattice energies :

LiCl, KCl, KBr, MgBr,.
Give reasons to support your answer. 5

[.(b) HFl & GEUE FEEEEl & AHE H el T aghtat & avid hifag |

Describe any three systems of nomenclature of conformational isomers of
complexes. 10

I.(c)  aF W 9Ted THERI qIfar € foh [P: ;EJ(F;—E)):RT (a 9 b TS €)

Ju

amaaﬂaﬁaésﬁq(,—] HTeH ity |

dv J p
van der Waals” equation statcs that [P | _a,} )(V—b) — RT (a and & are constants).
V=
. die _J
Find | — | for van der Waals’ gas. 10
v J 7

1.(d)  eEead sifivadadr fgia &1 SuanT od g, Us wyEedl @ Rafa & st
(et #) &1 gReret HIfT | BTt & 999 0-68 g & 3R IFH &M 0-85 nv/s ® |
e wH fafso & an |7 gffsaaar 0.1 m/s B

Use the Heisenberg uncertainty principle to calculate the uncertainty (in metres)
in the position of a honeybee weighing 0-68 g and travelling at a velocity of
0-85 m/s. Assume that the uncertainty in the velocity 1s 0-1 my/s. 10
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l.(e) & & foiu sfvass i @1 AFwder faaeor fofan | fomw w a9 @ %91 wam o
g 7 wrhig faft @ frefug $ifo

Write Maxwell’s distribution of molecular velocities for gases. What is the effect of
temperature on the distribution ? Represent graphically. 10

2.(a)  ° FIRTSH, NOF @ NOF # & ua &1 ufonddi fgya st =181 D 9 3% &0
u=047D ¥ | va® aifre & fou s &g foya sl @ gafgmm @m & 2
Y &I |
} NO,F &l #9A1G! &= st &t o fIfau 9 wy@ &= & ggarty |

Of the two compounds NOF and NO,F, one has a resultant dipole moment of
p=1-81D, and the other, 4 = 0-47 D. Which dipole moment do you predict for cach

compound ? Explain.
Also write resonance structures of NO,F and identify the dominant structure. 20

2.(b) U TGy TH @ UR Hid 273-15 K W | atm & 0a 2@ R 224 1 & 3Rfo smaaq
§ 224 A9 & B A 8 | feu ol @ aReem fifsio | @ AU AH

d AS & 9 gRaaqd SIS |

One mole of an 1deal gas at 273-15 K undergoes expansion from an initial volume
of 2-24 [ to 22-4 [ against a constant pressure of 1 atm. Calculate the work done.

Also calculate AU, AH and AS. 20

2.(c)  HAFM grEsmEEEE & fama & @ ua fafy faflgo
AT & B[ & gRI fafafaa sifafest ar gt o

HxeO, + OH" )

Ba, xeO4 + H,50, ———
Suggest a method for the preparation of Xenontrioxide. Complete the following
reactions by balancing of atoms.
HxeO, +OH >

Baz X 906 + H?_SO’4 500 >

3.(a)  ZnO U HH9EF 8, St (Hafd # e GAIET @ @ odT @ dfed sreiei
Suferfa # e WSS GRAT] W RXar € | 39 R Sieear fala #oRe
FA R F3dl g TAT ARG B IYTRIT A T A W A B © | 3T U+

0T 130 |

10

Zmc oxide 18 a semiconductor that loses oxygen atoms in a vacuum but gains

additional oxygen atoms when heated in oxygen. Its conductivity increases when it

1S heated 1n a vacuum but decreases when 1t 1s heated 1n oxygen. Account for these

observahons. 1()

3 SDF-U-CHM
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3.(b) g eaRkfe difie #§ woe AR & awed e § guferd Hied wi| ge
qafaRer &1 999 FtaT |

Describe the active site ligand environment around the coordination sphere ot each
iron in hemerythrin in the oxygenated form. 10

3.(c) (i) Am, Cm, Bk, Cf, Es, Fm 9 Md 38 WRI UfFeArssl & s i fafer, S9gw
waifa gfea taf@u |

(if) Th(CgHy), @ U(CyHy), 1 &= oIty |

(1) Suggest a method for the separation of heavy actinides like Am, Cm, Bk, Cf, Es, ‘
Fm and Md with appropriate sketch.
(i) Write the structure of Th(CgHg), and that of U(CgHy),. 10

3.(d)  CuSO, ¥ vty a9 # 800 fferddiat fomga eamr 1 wiferm geidgre grr 20 Frefe o
e & S | 36 R A FAe 9 UHIg WX IIGH O QAT Y | S
HET &1 W gieed ST | (Cu &1 9ETvaS AR 636 ©)

800 milliampere of current is passed through an aqueous solution of CuSQ, using
two Pt clectrodes for a period of 20 minutes. Predict the products at anode and
cathode. Estimate the quantity of products. (At. weight of Cu 1s 63-6) 20

4.(a) s Bt ¥ R afsr gEdd @ @ 2 Na®/K faeet & 3RaR gead i
forafafy yeafaa &0 |

What is active transport across biological membrane ? Propose the mechanism of
transport of Na‘'/K' across the membrane. 15

4.(b) U & UF gagen, fuwd Bear 108 m @ @ a9 20°C ®, & ST T A
qfiged FIFMT | g 91 1 20°C R a9 g« 23-76 Torr € | 1 & I8 TA1E
7276 x 103Nm ! €; S o1 F7cd 0-9982 gcc! B |

Calculate the vapour pressure of a water bubble of radius 10 m at 20°C. Vapour
pressure of purc water at 20°C is 23-76 Torr. Surface tension of water 1s

72-76 x 103 Nm™'; density of water is 0-9982 gcc™. 15
4.(c) (i) T GEe § AEUT @ wWE o) # feeed a7 RRRT & akamn €
= giEEl W e 9 & fou war-Fan qaneE A aq o ?
(i) STt S @ @ ? g foam 3R frr s @ 7 A9 @ QEAGICES
st it sfsfspansiierr & T S |

(i) What are the limitations of crystal ficld theory in explaiming the bonding of

coordination complexes. What modifications were suggested to overcome the
10

himitations.

(i) What is inorganic benzene ? How is it prepared ? Compare and contrast the
reactivities of morganic benzene and benzene. 10

SDF-U-CHM 4
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HUg ‘B’ SECTION ¢B’

S.(a) A9 FHEETHFIRINHE &1 o= frg weR 51 7 zqdr o= 9 HeEd 37 9o
élﬁq l

How would you prepare octafluoroxenate ? Describe its structure and bonding. 10

5.(b)  TrEEAae fGaHE (e swfiafie) 9 «f R (e fafig) seaens
H d-ifsled # faured &1 @rted 9493y 9 3If6d erw fafgo |

Draw, giving reasons, the d-orbital splitting in the 5 coordinate square pyramidal
and trigonal bipyramidal arrangements. 10

S.(c) Na'd Cl & Il TAWAAT T 5-19%1078 3 7-91x10 8 m2vlg! & |
0-1 MNaCl & q& aTdhed & Uiead FHifomu |

The ionic mobilities of Na™ and Cl- are 5:19x107% and 7-91x10°8m?2v!s!
respectively. Calculate the equivalent conductance of 0-1 M NaCl. 10

5.(d)  AUTRaT 4—B & U AgaT (4) 9 T (¢) & 9 EiE 0 IE F UF FHRHE A
afed |t @1 e sl ® | 39 afufw & Fife @ gaiqEe amee | a9 3w &
g # &R fofigu |

For the reaction A—B the plot of conc. of 4 against time () was found to be linear
with a negative slope. Predict the order of reaction. Justify your answer. 10

5.(¢) 1 FRU § o uwlvaw U8 SR HE w sifsisae fee o@t wowaw @ife
| ARTlciehl 1 ATE &Rl & AR I=d &l W YA P FATITHR Hl FAGOT

2 |
Unimolecular surface catalysed gas phase reactions follow first order kinetics at low
pressures and zero order Kinctics at high pressures. Why ? 10

| 6.(a) H, 3R Cl, & o9 werwr amafyes sfifsrr & #=ien af 106 & 5@ H, 7 Br,
&t tirlsrar & forw o8 o U § | = VA & RO §EHTU |

The quantum yield for the photo-chemical reaction between H, and Cl, is 10°
whereas that for H,-Br, reaction is almost unity. Account for the observation. 15

6.(b) UG Tl & A HT A G Tafehor gRT 90 A W 9T & faues & arrae
faeaTiya €1 St 8 | |reErEedt & [ Wiasl 79 25°C R fenfae 36 wemidfas

K
2 | H'+OH" k‘HjOé?%le T k_, #1 IReFeq difsru | gt @ 25°C W

3Icqre 10714 B |

> SDF-U-CHM
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When a sample of pure water is heated by a pulse of microwave radiation the
equilibrium in the water dissociation reaction 1s shifted. The relaxation time for the
re-establishment of equilibrium at 25°C is 36 microseconds. Calculate k, and k_; n

k
H*+OH <! H,0. lon product of water at 25°C is 1071, 20

- 1 |
6.(c)  CCTHTER daTATEgrEE (S, \14) 1 foms &0 fear STan & 7 zER "@EAT T 9UH .
Ffm | SN, @ FRIA F G B At sl @ e |

How tetrasulphur tctranitride (S4N,) 1s prepared ? Present 1its structure. What
happens when S;N, is subjected to chlorine ? 15

7.(a) W diforu, Feafafaa @ waffae et graensi & qemeRaE $ gAHET € 7
('i')%TQﬂaaqu?:Fﬁ?rﬂz‘ﬁﬂﬁam
)y fer am g g g e
(i) TR am 7 féR T@ | & geh fad

Predict the maximum number of phases that can coexist for

(i) 3 component system at constant P& T

(i) 2 component system at constant T

(ii1) one component system at constant T & P 15

7.(b) T RO ¢ 5 ynwes difiet d foameara faeqo g @ € 7 38 ST Serem 1‘
SR HHATZT | HEEAET A ) 9% fawqu &1 w1 9ioms g 2 3| Ane 9, i
d-srifefea & faures FomT wega &g | 1

Why tetragonal distortions occur in octahedral complexes ? Illustrate it with suitable
example. What will be the result of the extremec distortion to thc octahedral

complex ? Present the d-orbital splitting scheme in this case. 15

7.(c) 99 N, AR @R ATl N, 3] ¥ Teh 3oidg @l e S 8 q° N wHIH 6 Sl
A&y Goid B AT © | AfFT W= O, 3 H T YER FEMT fear S g oae
Owﬁ%aﬁ?mmawﬁw%lwﬁmﬁaﬁmw&w

When an electron is removed from an N, molecule, forming N, ion, the bond
between the N atoms is weakened. When an O, molecule 1s similarly 1omized to O3,
the bond between O atoms is strengthened. Explamn this difference. 10

7.(d)  UE UE = qamte da & wea it e frefataa sl et @
AgBr(s)— Ag™ + Br-
Devise an electrochemical cell in which the following reaction takes place :
AgBr(s) — Ag + Br~ 10

SDF-U-CHM §
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8. (a) m%wmmmm@a@%m%w&@ &I UTH AT
q9q FEl € |
Use third faw of thermodynamics to show that absolute zero of temperature 1s
unattainable. 15

8. (b) Gﬁﬁdr;lswl%@,ﬁﬁmﬁﬁﬁwmaﬁﬁzm,mmamwﬂ
sl SHHT & FuiA HifT |

Describe with suitable examples the role of Chelate effect, Template effect and the
cntropy eftect on the stability of complexes. 15

8.(c) WIfaa Rt "= fufaa Fifvw | sifdesr f=t =1 eufa BU, 3] FEF HgT & grRI
Tqh AEYT HT FUF hHIfAT |
Depict the structure of ferrocene and describe the bonding of it by Molecular
orbital theory including orbital diagrams. 10

8.(d) frafaRaad & fou a9 i zeweR afifrnst =1 iz
(i) H,—0, 349 99 3=fg e |
(i) 3 (Pb) 3rd e femat & R

Write electrode reactions for the following

(1) H,~0O, fuel cell under acidic condition.
(11) Lead acid battery during discharge. 10

/ SDF-U-CHM
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