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This question paper has two Sections A and B. Each Section has four
questions. Candidate must attempt question Nos. 1 and 5 which are
compulsory and three more questions from the remaining questions,
selecting at least one from each Section.

All questions carry equal marks.

All parts of the question be answered together before answering a new
question.
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A AL AL TEIT & AR =1 Tt Fifirert =61 =g feafigo -
(i) [Cr(NH,) ] [Co(CN) ]

(i) K;[Fe(C,0,),]

(iii) K,[P1Cl]

(iv) [PNH,),CL,]

V) [Cr(H0) ]CL,
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(i)  FarCl# u9q 3t e

(i) O AT O I oI Fear

(iii) K*3ar Cl- =t smafye frer

(iv) Na*I1 F~ 3t yaor e9ar

(v) K31 Cr FI 392 Fomeqahdr

Give the reasons for the following :
(1) Diamond is harder than graphite.

(i) The shape of water and oxygen difluoride molecules are almost similar.

(iti) SiCl, is hydrolysed by water but CCl, is inert.

(iv) [Ni(CN),]*" is diamagnetic but [NiC1,]*~ is paramagnetic.

(v)  SiO, is solid but CO, is gas.

Name the following complexes according to the LU.P.A.C. system.
() [Cr(NHj),] [Co(CN), ]

(i1) K3[Fe(C204)3]

(iif) K,[PtCl]

(iv) [Pt(NH3)2Cl4]

(v) [Cr(H20)61C13

The original amount of a radioactive substance is 8.0 gm. Give the amount
which will be left in 24 years if the half life of the element is 8§ years.
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Which of the following has a higher
(1)  first ionization energy F or C/
(i1) electron affinity of O or O~
(111) 1onic radius of K* or CI~

(iv) polarizing power of Na* or F~

(v) electro negativity of K or Cr

TAIMIES W= i GHEEA | TTAIRS HheH o T U9 21 2
fr=fefad s7opeti 1 VSEPR % MR W 3R Sifae -

(i) SF, (i) H,0*

(iii) BrF, (iv) ICl,"

TR [ohet &6 H d-Faaehi o Sofl Wil o1 Ferere Y wemes |
I e T & [Cu(NH,),]2* a1 [Cu(CN), 12 Tam i 2

Explain Lanthanide contraction. What are the consequences of Lanthanide

contractions ?

Draw the shapes of the following molecules on the basis of VSEPR -

(i) SF, (i) H,O*

(iif) BrFs (iv) ICL~

Explain the splitting of energy levels of d-orbitals in tetrahedral crystal field.

Which is more stable [Cu(NH,),J** or [Cu(CN),]*~ and why ?

T TIeRoT w1 qeeied qeT SHEH! ITATTATaT 1 G R |

faferi=g =41 & 3R & ¥ a0 W € ? gk [O% van Sieifis S w1 a
T |

[NiCI,]*= @1 [Ni(CO),] SHI SISHeAHa 8 & STaieh 37 Taehia a8’ § 3=
BIC €, /T ?

[Cr(en),CL,] CI FFe1 & Ht Hetfae wameae fafay |

3 P.T.O.



(b)

(c)

(d)

4. (3
()

()
()

(a)

(b)

()
(d)

5. ()

()
(9)

()

K ANLIS

T ay L S . YR Y R WY JUdviliAUw AW ulJtll.l.\/ﬂ.l.IUllD.

4

What are silicones and how are they prepared ? Give their properties and
industrial uses.
[NiCl,]*~ and [Ni(CO),] are tetrahedral but they differ in their magnetic

behaviour, why ?
Write ail possible isomers of the complex [Cr(en),CL,] CI.

T AR 119 o Tt URE o et we ieteh ol e Sifsie afs ang aeemar i |
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Derive an expression for the change in entropy of an ideal gas with change in
temperature.
Draw the molecular orbital energy level diagrams for diatomic molecules 0,

and NO™ and discuss bonding features.
Explain how inter atomic distances are determined by rotational spectra.

How did de-Broglie explain the wave nature of electron ?
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7. (3)

Explain the term chemical potential and obtain an expression for the variation
of chemical potential with temperature.

Write Schrédinger wave equation and explain the significance of the wave
function .

Write the expression for rotational energy for rigid rotation and vibrational
energy for harmonic oscillation and explain the term involved.

Define the following :

(1)  Unitcell

(i) Miller indices

(iii) Law of symmetry
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Fe,(CO), 71 Co(CO),

Fefefad w femfort fofan -

(i) TSI 3SR

(i) hi-sives fagra

Wm%zﬁaﬁhﬁmﬁwaﬁvﬁﬁm

Define adsorption and distinguish between physical and chemical adsorption
giving examples.

What is EAN rule ? On the basis of this rule, evaluate the value of n for the
following :
Fe,(CO), and Co(CO),
Write notes on the following :
(i)  Enzyme catalysis
(i1)  Frank-Condon Principle

Give an account of various types of electronic transitions.

Wmﬁmﬁmﬁmﬁﬁmﬁﬁ%mﬁmﬁfmﬁnwm:
HCI, HBr, H,S0,, H,Se
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STFHR R (G170 1= op] [ohd HhT HHATAT 8 ?
(i) O, FI MM FHifz 0, F =T |

(i) N,* I AEEFfEN, FFAE |

(iii) NO* FI 3=~ FoAt NO ¥ =1 & |

(iv) CO~ =l & &g CO* | ey & |
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Arrange the following acids in the order of their increasing strength and

explain with reason.
HCI, HBr, H,SO,, H,Se

What is meant by stokes and antistokes lines in Raman spectrum ?

How does M.O. theory explain the following ?

(i) Bond order of O} is more than O,.
(i) Bond order of N is less than N,.

(111) Bond energy of NO™ is higher than of NO.

+ (1v) Bond length of CO~ is larger than of CO*.

(d)

(3)

(%)

()

®)
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In a moving boundary experiment 0.01 N HC/ solution was floated on lithium
chloride solution. The tube used had a diameter of 1 cm. When a current of
11.0 mm ampere was passed for 20 minutes, the H* ion Li* ion boundary
moves through 13.9 cm. Calculate the transport number of H* and C/~ ions in
the HCI solution used.
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by appropriate reactions. (K =39, Mn = 55 and O = 16)
(b) What are buffer solutions ? Explain the action of buffer solutions. How is the
pH of a buffer solution calculated ?
(c) Define the following :
(1) o bond and  bond
(1) activity and activity coefficient
(d) Define electrochemical equivalent. How is it related to the chemical

equivalent ?
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