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QUESTION PAPER SPECIFIC INSTRUCTIONS

Please read each of the following instructions carefully before attempting questions.
There are EIGHT questions divided in TWO SECTIONS and printed both in HINDI
and in ENGLISH.
Candidate has to attempt FIVE questions in all.
Question Nos. 1 and 5 are compulsory and out of the remaining, THREE are to be attempted
choosing at least ONE from each Section.
The number of marks carried by a question/part is indicated against it.
Answers must be written in the medium authorized in the Admission Certificate which must be
stated clearly on the cover of this Question-cum-Answer (QCA) Booklet in the space provided.
No marks will be given for answers written in a medium other than the authorized one.
Coordinate diagrams, wherever required, shall be drawn in the space provided for answering
the question itself.
Unless otherwise mentioned, symbols and notations carry their usual standard meanings.
Assume suitable data, if considered necessary, and indicate the same clearly.
Word limit in questions, wherever specified, should be adhered to.
Attempts of questions shall be counted in sequential order. Unless struck off, attempt of a
question shall be counted even if attempted partly. Any page or portion of the page left
blank in the Question-cum-Answer Booklet must be clearly struck off.
Constants : Faraday : 96,500 Coulomb

R = 0-0832 [atm mol ' k' (8314 JK! mol™!)

h = 6:627x107*%Js
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gus ‘A’ SECTION ‘A’

1)) frafafaa difiet & fra difis & smew senga sfte agadtos o0 &1 €
(a) NaBr a1 (b) MgBr, ?
FRUT "ied S| § |
In which of the following compounds do the bonds have greater covalent character :

(a) NaBr or (b) MgBr, ?
Give reasons to support your answer. 5

1.(a)(ii) Treforfaa it @ sAd gl siae ertet & FgaR fofed
LiCl, KCl, KBr, MgBr, |
AW IR F wwdd & fow Fror wEga Hifong |
Order the following compounds according to their expected lattice energies :

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

1.(b) €Fl & GedE gEEEEl & Aamew i fFe i gl @ 9o Hif |

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

L  aF = e e gt & [P+%](I7—b)=m" (a7 b R §)
du
maw%%ﬁq[ngwﬁml

van der Waals’ equation states that ( P+:az—)(r7—b) = RT (a and b are constants).
vV

Find (éﬁ

) for van der Waals’ gas. 10
v/

1.(d) eEowe sffvadar fagia @1 SUaR 9Ra g, U AyAadr 6 feufa i sffeeaa
(et &) w1 aftee FIRT | qyFad! &1 999 0-68 g & TR IEE 9T 0-85m/s © |
ag 7 fafm $ 3 & afafeaar 01mys ¥

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 is 0-1 my/s. 10
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1.(e)

2.(a)

2.(b)

2.(c)

3.(a)

gt & forg snfoees it @ Avede faawr forfw | e = g @ = v B
2 7 wrhg fafyr & el 6ifig |

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

3 FifiE, NOF @ NO,F # & us &0 uRomdt fya st u=181D 4 sq &
p=047D ¥ | W% A & foau s fem foga smpf =1 gl amy # 2
e Hifg |

NO,F &t siqamet wr=mmsit it ft foifay 9 wg@ de=n it sty |

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

Also write resonance structures of NO,F and identify the dominant structure. 20
TS HGY W H TH A 27315 K W 1 atm & 57 29 W 2241 ¥ FRfn e
¥ 2241 FATH & 8 T § | fhu T F @ alkeem fifsg | @ AU, AH
T AS 1 oReem Fiforg |

One mole of an ideal 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

S grEsEEe & fama & FiE ww fafy g |
AT & T & gR1 Frfofa sffrmet @ qof Hifig |

HxeO, +OH™ ——

Ba, xeO4 + H,S0, ==
Suggest a method for the preparation of Xenontrioxide. Complete the following
reactions by balancing of atoms.
HxeOy +OH™ ——

Ba2 X 606 + HZSO4 T)

ZnO U& s B, St frafa # s oremEt 6t @ ar @ afe sl i
Sufeafa # 7 A W AESE WA WE akdr @ | 39 R Sreear fata § e
FA R GGl § TAT A B IURAT F WA A W FH B R | 3T NE F

SR §drsy |
Zinc oxide is a semiconductor that loses oxygen atoms in a vacuum but gains

additional oxygen atoms when heated in oxygen. Its conductivity increases when it
is heated in a vacuum but decreases when it is heated in oxygen. Account for these

observations. 10

10
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3.(b)

3.(c)

3.(d)

4.(a)

4.(b)

4.(c)

sTiga BAREA A #F s A & wwad 89 § gfera afer we we
wgfaRor &1 aviF Hifg |

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

(i) Am, Cm, Bk, Cf, Es, Fm 9 Md 3wt ¥fFemsst & oo 1 fafdr, sugen
Yaif afed fafea |

(ii) Th(CgHy),  U(CgHg), F aca ferfa |

(i) 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(CgHyg),. 10

CuSO, 3 vt =t # 800 faferidier farpa o Q@ @fem oge g 20 fiFe o=

varfea i St 2 | 3@ frr & 3 9 UHie W Scurel F Q@A WSy | St

T & o gReed T | (Cu F1 REITES WR 6346 ©)

800 milliampere of current is passed through an aqueous solution of CuSO, using
two Pt electrodes for a period of 20 minutes. Predict the products at anode and

cathode. Estimate the quantity of products. (At. weight of Cu is 63-6) 20
I freell & IRUR wfFa gEaE @1 € 7 Na'/KH fieelt & omuR gradid i
ferafafy wearfam &=t |

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

qeft @1 UE geger, P B 108 m ® 7 awEE 20°C R, & 19 S W
R HIfT | g T @ 20°C R a9 T 23-76 Torr | Sl &1 I8 @
7276 x 10> Nm-! &; 9« &1 9 09982 gec! ¥ |

Calculate the vapour pressure of a water bubble of radius 108 m at 20°C. Vapour

pressure of pure water at 20°C is 23-76 Torr. Surface tension of water is
72-76 x 10~ Nm™'; density of water is 0-9982 g cc™". 15

(i) EFdt GEdt & SEEA @ wE A # fed & ReR @ @ aReiEm € 2
3 IREWTE TR e 9N % oy - e g A A 7

(ii) prfE S w2 7 e e R fe S @ 7 S 9 st
ot it siffsransfierar i g Fifsg |

(i) What are the limitations of crystal field theory in explaining the bonding of
coordination complexes. What modifications were suggested to overcome the

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

5.(b)

5.(c)

5.(d)

5.(e)

6.(a)

6.(b)

gvus ‘B’ SECTION ‘B’
AT AFFARINAE & f=m frm voR 391 ? =g a9 A= & 9o
FIfeg |

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

Fremmare Gt (aremme arficfie) @ = R (e fafie) seet
H d-difslea # fauren o1 Y@ha swmEe 9 st srw fafe |

Draw, giving reasons, the d-orbital splitting in the 5 coordinate square pyramidal
and trigonal bipyramidal arrangements. 10
Na*a ClI- & sl Wfosfieard sAe: 5-19x108 3R 7-91x10 8 m2 v st ¥ |
0:-1 MNaCl & T dTciched T URehel HIfoT |

The ionic mobilities of Na* and ClI- are 5-19x10% and 7-91x108m2v!s!
respectively. Calculate the equivalent conductance of 0-1 M NaCl. 10
afifsrar 4—B & g wigar (4) T & () & 6= dF T IS F uF TERIEE ool
gfea del Y@ v Bkt € | 3@ afufrn & Fife & qaigae @ | s sw)oF
g # Frwr feflg |

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

=1 &Rv ¢ T uwifvas ys saifa i v sfifmad e @t w wem ife
FERTIde! T FTER EA & AR =9 Q&I R YT FIE Sevierehl H SATE0 IRl
2 |

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

H, 3R Cl, & &= war gt sfifsr &t w@ien @fsy 106 & s&fs H, 9 Br,
$r srfifsrn & forg a8 T OF B | I VEOT % SR GHEEy |

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

G T & T T AR aed fafeRo gRT 9 A ) e & fawed i argmaen
foefia &1 St ® | EmEmEe % 99 wfaer ¥ 25°C W feifhewer 36 wemrdfee

k
2 H“‘+0H‘¥‘_\l H,0 & foru k, 9 k_, 1 afeher Riforg | arft =1 25°C @ smat
-1
IUTg 1074 % |
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6.(c)

7.(a)

7.(b)

7.(c)

7.(d)

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

k
H*+ OH'i—J H,0. Ton product of water at 25°C is 10714, 20
-1

doTEeR dgTEEEE (S,N,) w1 fo=w ¥ fEnm S € ¢ zweR @ @ v
£ | S,N, F TR & qy B A st St fafag |

How tetrasulphur tetranitride (S,N,) is prepared ? Present its structure. What
happens when S,N, is subjected to chlorine ? 15

ek i, Frafafiaa # waffes Rt smaeslt & werEwam & @wmEa € 2
() R g™ 9 a9 | 7 wehm e

(i) @R am | g "ehr

(iii) TR a9 9 feR g@ ® us "o fam

Predict the maximum number of phases that can coexist for
(i) 3 component system at constant P & T

(ii) 2 component system at constant T

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

T R0 ¥ fr swas AfE #§ fawdane foegn @ 9w € 72 W St s
¥R GEETRT | AEEARE AR | w9 T @ Far aRum gRm ? 3 Ame 1,
d-sifefee & e QomT wega Sifo |

Why tetragonal distortions occur in octahedral complexes ? Illustrate it with suitable

example. What will be the result of the extreme distortion to the octahedral
complex ? Present the d-orbital splitting scheme in this case. 15

ST Nj ST @ a1 N, A9 & T goldgi bl e Siiar 8 @ N sl < st
FEY g B W § | Afe 9= 0, S F T FER A foear S § o
O AR ¥ AT F1 ey e @ o ¢ | T # we Hif |

When an electron is removed from an N, molecule, forming Nj ion, the bond
between the N atoms is weakened. When an O, molecule is similarly ionized to O3,
the bond between O atoms is strengthened. Explain this difference. 10

e Y Aga e & @ e fif e Frafafea afifer ad 2
AgBr(s) —> Ag" +Br~
Devise an electrochemical cell in which the following reaction takes place :

AgBr(s)— Ag" +Br~ 10
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8.(a)

8. (b)

8.(c)

8.(d)

ST & e e @ T 9 g quted fF A F W s @ e e
A T €

Use third law of thermodynamics to show that absolute zero of temperature is
unattainable. 15

Sfea Sere &7 gu, dfet it fRRraT R dice wumE, See W T Tt v

&I s @1 aviq Fiforg |
Describe with suitable examples the role of Chelate effect, Template effect and the
entropy effect on the stability of complexes. 15

I A wen fafa ifrg | sifdfen et A quf gu, svp = figia & g
q% AT T qui HIT |

Depict the structure of ferrocene and describe the bonding of it by Molecular
orbital theory including orbital diagrams. 10

frfafaa & fog & 6t g afifsrant @ gufs
(i) Hy-O, 3o 8« 3r<la sraeenm #
(i) &S (Pb) 3p< ek femast & Sk
Write electrode reactions for the following :
(i) Hy-O, fuel cell under acidic condition.
(i1) Lead acid battery during discharge. 10
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