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et ! 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]s
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gus ‘A’ SECTION ‘A’

!
1.(a)i) frfafea et & fra difie & sy shega st aeadisi 00 1 N1 ; ’l
(a) NaBr a1 (b) MgBr, 7
FRUT "fed SW 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) Frfofaa At @ A vl sas Fwitst & Fagar fofed

LiCl, KCl, KBr, MgBr, |

O IR & gudd & fou FRw yeg A |

Order the following compounds according to their expected lattice energies :

LiCl, KCl, KBr, MgBr,.

Give reasons to support your answer. 5
1.(b) EFe ¥ el gHEIEl & A f fedl die gt @ v S |

Describe any three systems of nomenclature of conformational isomers of

complexes. 10
1.(c) 9F ¥ ared aie qufar & f (P+%](I7—b)=RT (a ¥ b oS €)

du
mamﬂﬁﬁﬁq(g] AT iy |
r :
van der Waals’ equation states that (P+—_E-2—)(I7—b) = RT (a and b are constants).
V
: du
Find | — | for van der Waals’ gas. 10
v)r I

1.(d) eEowet sffvdaar figia &1 SwE 9w g, Uw wywedt @ fefa @ siffeeaan

(et &) @1 aRkarem HITY | AYEEE H 99 0-68 g & TR IFH A 0-85 m/s T | h

7g w fafsrg 6t 3 § siffssaar 0-1mys ® 1

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 m/s. 10
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1.(e)

2.(a)

2.(b)

2.(c)

3.(a)

gt & forq anfoaes 3t o1 Aewder faror forflw | faeror w a9 & #91 wwE o
2 7 wrh fafyr & fefia 6ifso |

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

§ difii, NOF @ NO,F # & & & i fgya smpf p=181D 9 o9 =
p=047D ¥ | ¥IF ARk & forg sma fohm foyga smpel o et ey & 2
wE FHIf |

NO,F &t sigamet waameit ot ot fafee 9 yg@ w=r &t wearfi |

Of the two compounds NOF and NO,F, one has a resultant dipole moment of
p=1-81 D, and the other, p = 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
T ATyt T TF A 273-15 K R 1 atm & Fod €@ W) 2241 F IRl smgaq
¥ 2241 AT & 8 9T @ | oy U F @ aieaw fife | @ AU, AH
T AS 1 |t qiee Rifsa |

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

St grssmaETEe & fomm & ¥ ww fafy fafag |
AT & qge & g1 freaforfaa siftrfsramsit < oof Rifsg |

HxeO, +OH ——

Baz X 306 + H2S04 —_'SD—C'--)

Suggest a method for the preparation of Xenontrioxide. Complete the following
reactions by balancing of atoms.

HxeQ; +OH —

B32 X 806 5 E H2S04 —'_?E'—}

ZnO & HHAEF ¢, S Fafa # safise st o @ oar @ A srafise $
Sufeafd & T A W AR WA W AT € | 39 Srerkar fafa # e
FA R Fgdl & a9 Ao S Safedfa § wE o W o St ® | 3 Yt &

SR &drR] |
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
10

10

observations.
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3.(b)

3.(c)

3.(d)

4.(a)

4.(b)

4.(c)

s 2R A F s e % a8 # guferd afa e delt
gfaRer &1 v R |

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 & Md & wit ¥t & gaecor < fafyr, Soqwh
it afeq fafag |

(ii) Th(CgHg), @ U(CgHg), St amt faflaw |

(i) Suggest a method for the separation of heavy actinides like Am, Cm, Bk, Cf, Es,

Fm and Md with appropriate sketch.
(ii) Write the structure of Th(CgHg), and that of U(CgHyg),. 10

CuSO, 3 wieft = & 800 frferddier fogga oy < @feemr segre grT 20 forfe o
varfed & ot € | 38 frr & Fiie 9 Ve W SAQH A GETAA TEY | SRl
wET & M gReeR HIfT | (Cu & WA WR 636 ©)

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

s faeeht ¥ smuR GfFT gEae F1 ® ? Nat/K+ fireelt & amoR gadaié &t
forarfafyy weafaa =21 |

What is active transport across biological membrane ? Propose the mechanism of
transport of Na*/K* across the membrane. 15
gt @ UE geraen, e Bear 108 m R @ aE 20°C €, 6 ST S
e AT | gg 9 @ 20°C R AT T 23-76 Torr € | S H I8 T
7276 x 103 Nm-! ; it &1 ¥cd 0-9982 gec! ¥ |

Calculate the vapour pressure of a water bubble of radius 10® m at 20°C. Vapour

pressure of pure water at 20°C is 23-76 Torr. Surface tension of water is
72-76 x 103 Nm™!; density of water is 0-9982 g cc™\. 15

(i) wFl gl & e B We A § freed & e @t aRem € 7
3 R R HE 9 & o Fr-n Gy ge e 4 7

(i) T e w8 7 sEe fecad 3 fRm S ® 7 S A9 Sieprefen
i A srfifrmsiierar 6 gemr Hifom |

(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.{¢)

6.(a)

6.(b)

QUs ‘B’ SECTION ‘B’
A AFTFARTE & faa fhg yaR 8 ? o @ 9 e @ ave
#ifsma |

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

Premare fifidfidl (oremeer adffie) o af AR (v frfie) sest
H d-gifelest & faurenr &1 Y@rfem sy 9 Sfug srw fafaw |

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

Na* 9 CI” &I smaet Wiy ser 5-19x1078 3R 7.91x108 m2vis! § |
0-1 MNaCl & qe4 <Teldhed 1 URene o |

The ionic mobilities of Na* and Cl” are 5-19x10% and 7-91x108m?v!s!
respectively. Calculate the equivalent conductance of 0-1 M NaCl. 10
sffsrar 4—B & forg |igar (4) 9998 (1) & 9 diY T TF F 0F RS qH
afe et Xar ww A ? | 3@ afifen f A @ @Eime e | oaw SRS
ver # @Ro fafey |

For the reaction A—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 &R ¢ f5 uwifvas gu SR T %9 sfifmad fem el = wam @ife
SerTicieh! T FTERVT FRAl § AR =9 Q@ W Y HIE TR ol SAFER0T el
g |

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, & &= yawr amafe sififear $ sien @fsr 106 @ s=fs H, 9 Br,
& afifornr & forg og v ww ® | = Ve & RO gwEIw |

The quantum yield for the photo-chemical reaction between H, and Cl, is 106
whereas that for H,—Br, reaction is almost unity. Account for the observation. 15

[ T o T Sl ATshiaE ged fafeRur gRY a9 o ) aret & foreen B ammae
foenfoa & ot ® | ammEen & g wfisr ¥ 25°C W feifaerr 36 wssdfae

k
21 H'+OH < H,0 & fu k, 9 k_, &1 uRaew difore | aFft &7 25°C W 3
k 4 1 1
-1
I 10714 T |
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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_;-k—-’! H,O0. Ion product of water at 25°C is 1074, 20
-

YeTEeR 2gMTECTEE (S,N,) 1 fo=d ¥ fomm Sar € 7 @R WA F A0
£ | SN, @ TR & wE oW A sfulEr @ fafag |

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

ek g, Feafafed #§ waffre fraft st & aemeam 6 @wEE § 7
() R g@ 9 a9 W o vehm fam

(i) TR a" R q weh Fem

(iti) R a9 9 @R T& | & wedha fram

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 FR 2 5 e A § faneena faear & s € 2 = Ifa e
¥R GEATSY | HEFHE A ) W fewwr & Fr aRomm g 7 5@ A b,
d-srifefear A faured FomT W& AT |

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 N ST T AT N, 3] & T 3o &t e rn @ aa N oAt < st
magéﬁs‘rw%lﬁﬁﬂaaozmﬁaﬁwmﬁa%mm%m
O TANE ¥ 9w AT A o T § | 3@ frear @ wwe R |

When an electron is removed from an N, molecule, forming N; 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

Q%ﬁéﬁgauwmﬁaﬁﬁﬁéﬁméﬁﬁqﬁaﬁﬁmﬁr%ﬁarﬁwﬁw@?ﬁ%:
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)

AR & R R IR o) gy el R A ¥ WA S @ Wi s
a9 T T

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

St T 3 g, A A fRRar W diee ywmE, S w9 T wae

&I v 1 quie Hifeg |
Describe with suitable examples the role of Chelate effect, Template effect and the
entropy effect on the stability of complexes. 15

Wit it = fafa i | sifdes felt @ 2ol gu, s e figia % g
A AEEl B v i |

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

frafafaa & fog 3@ 6t zowere afifimmst & gufé .
(i) H,-O, 38 q1 w=lig sraer #
(i) S (Pb) 3t et femamst & kM

Write electrode reactions for the following :
(1) H,~O, fuel cell under acidic condition.

(i1) Lead acid battery during discharge. 10
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