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Note : Attempt any five questions from Section
A and any five questions from Section B
on separate answer sheets. All questions

carry equal marks.
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Section—A (Marks : 25)
1. Attempt any two parts : 2X2.5=5

(a) Which of these is coloured and why :
TiCl; or TiOy ?

(b) Why are Zn and Cd soft ?

(¢c) What i1s the oxidation state of Cr in
CrOZ_? Is it oxidizing or reducing,
why ?

2. Compare the chemistry of the actinoids with

that of the lanthanoids with respect to : 5

(1) Electronic configuration

(11) Oxidation states
Or

What is lanthanoid contraction ? Give an

important consequence of this.

3. (a) Determine the coordination number and
oxidation state of the central metal ion
n : 3

i) [Fe(CN)gI*

(i) [Cu(en),]**

D-4301/BCHCT-137



[3] BCHCT-137

(b) Give the IUPAC names of any two of

the following : 2

(@) [Co(NHj);5(Hy0)ICl;

(1) Ks[A(OX)s]
@ii1) [Pt(Py),][PbF,]
4. (a) Label the following ligands as

monodentate, bidentate, ambidentate,

polydentate (any three) : 3
(1) Water
(11) Thiosulphate ion
(111) 1, 2-diaminoethane (en)
(iv) EDTA

(b) Write the formulae of the following : 2
(1) Potassium tetracyanidonikelate(II)

(i1) p-dihydroxidobis {tetraaquacobalt
(II1)} nitrate.
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5. (a) [Mayby] (a and b are monodentate

ligands) exhibits geometrical
isomerism. What is the geometry of the

complex ? Draw the isomers. 3

(b) Indicate the isomerism depicted in the

following pairs : 2
@) [Pt(NH,),Cl,]Br, and
[Pt(NH,), Br,]Cl,
(i) [Co(NHg)g][Cr(SCN)g] and
[Cr (NH,), ][Co(SCN),]
Or

Name the metals present in hemoglobin

and chlorophyll.
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6.

(a)

(b)
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Using VBT explain why [Co(NH,)s]**
and [CoFG]S_ differ in magnetic
behaviour. 3

Calculate the CFSE of an octahedral
complex with three electrons in the d

orbitals. 2

Or

Why are octahedral complexes of

copper(Il) tetragonally distorted ?

7. The pairing energy P for Fe®" ion is 29,875

cm~1 and Ao for [Fe(H,0)q]*" is 13,700 cmL,

(1)

Using this information find out : 5

Whether the complex is high spin or low

spin.

(1)) The number of unpaired electrons.

(111) Whether the complex is coloured or not.
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Or

What would be the CFSE for an octahedral
complex of a d7 ion in weak field and strong
field ? What is the relationship between A,

and A, ?

Section—B (Marks : 25)

8. (a) Write down basic assumptions of the

kinetic theory of gases. 2

(b) Derive an expression for pressure of a
gas assuming motion of gas in a cubical

container. 3

9. Define van der Waals isotherms. Derive
expressions for P¢, Ve and Te in terms of van

der Waals constants a and b. 2+3
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10. (a)

(b)
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Explain hydrogen bonding with two
suitable examples. 3
Write four methods (names only) for the

determination of surface tension. 2

11. What are amorphous and crystalline solids ?

Illustrate their properties in figure or

compare these in tabular form. 2+3

12. (a)

(b)

13. (a)

Define Bragg’s law. Give all the terms

In equation. 2

Explain packing efficiency taking the
example of body centered cubic (bcc)

lattice structure with illustration. 3

Define rate of reaction and draw a plot
between conc. of reactants and products

with time. 2
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(b) Experimentally determined rate law for

the reaction : 3
2NO +Cl, ——2NOCl(g)
1s rate= k[NO]Z[Clz] .

(1) What will be order of reaction with

respect to [Cl,] ?

(i1) Overall order of reaction and unit

of k ?

14. Explain collision theory of bimolecular
reactions. Write down its postulates.
Compare collision theory with Arrhenius

theory. 3+2
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BCHCT-137
fomm T (W) /
fom e (Sgfavas)
(sit.TE-Ht. i, /i, TE. -4l )
e aireT
I, 2026

o1 E. UL 6.2 - 137 SuHeE S TaIa, § i
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G us—ah (3T : 25)
e : gl gier 5941 & S ST/
1. Tl < urli & S ST 2x2.5=5

(F) 34 ¥ HE-° TA § iR F—TiCl, =
TiO, ?
(@) Zn 3R Cd TH Hi &1 € ?

() CrO?" ¥ Cr =1 SfodTehTo SToRel F1 § ?

I I8 AT AT STTAIF e—Hl ?

2. NSl & WA &t ga cigHEel & WRHE &
1y Frefafed vy § i - 5

A o

(1) TeRIHS 9™

(i) TR sTaen

3tera
WA9FTEE HWeped T ? TUH Heayu uiumm
ERIERE
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3. (%) feAfafed § ®ga 91q & STHEHAN &

AR SRR STeET [ HIT 3
i) [Fe(CN)gl*
(i) [Cu(en)y]**
(@) ffafea & ¥ f&= & & TUPAC ™

ERIELUS 2
(i) [Co(NH;)5(H,0)]Cl,
(i) K3[Al(OX);]
@(iii) [Pt(Py),][PbE,]

4. (&) frAfafen farel 1 wwedr, fsgdt, Syacdr @
wgadl o &Y H UEHH ity (HEWF) ¢ 3
G) <
(i) IEETHE AE
(iii) 1, 2 SEUHATEEA (en)
(iv) EDTA
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(@) freAfafed & 97 fafer : 2

Q) WefIEm EEEewee (1)

(\

() p-SEEEgfmefed {SuamhERe (111)

B

5. () [Mayby] (a 3R b THad ferre) wwfit=
FHTEFE YT i § | Fehet shi SATHd
T ? gueEE i GET SR | 3

(@) frfafea st § gon T gEead &

gdrey ¢ 2
(i) [Pt(NH;), Cl,]Br, AR
[Pt(NH;), Br,]Cl,
(ii) [Co(NH;)g][Cr(SCN)4] 3R
[Cr(NH;)6][Co(SCN)4]
37T

STHrEer SR AR H AN ©1g T AW
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6. (&) GArSahar 3TeY fagra (VBT) &1 3TN ek
T9EET TR [Co(NH,)6]%" 3R [CoFs*~ &
<O IT ATER | AR Fi Bl 3

(W) d FEH § 1 SARAE a6l Th ALHAS

Hehel i fhed & Tt Seit (CFSE)

1 TR BT | 2
q9re
FHIR (I1) & TCHAHRE AT fgaaeisney
foeqo 541 Bd § 2
7. Fe* 3maa & e St (P) 29,875 em! § &R

[Fe(H,0)]>" & fT Ao T HF 13,700 ecm! ¥

Eﬂ\fll"l%lamd“lm‘l ch{ch Ydl < gy 5

() TR ITA-YIHU H T A FE-T=HT H
T ?

(i) Hht H T sl i Te fhait ¥ 2

(iii) TeRe TN & a1 -1t 2
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3L

WA & AR YA & H Th d7 I &

TR Hehel o oIl foheeal & TR0l Sei
(CFSE) F 2t 2 A¢ 3R Ao & S RN HaU T ?

Q ug—g (3T :25)

8. () Tl & SAIfd fagm =1 g ARt i
fafem | 2

(@) fFdt TR 99 § T & g« & foau 2w

1 e hifeIT | 3

9. oM T AcH HHAY @MW YRS S| a1 2

g fadiel ¢ 3R b & AR Pe, Ve ad1 Te &

foTq, =I<Teh a1 i | 2+3

10. () S ST & 1Y TEEISH STEEA i S

HifeIT | 3
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(@) I3-T19 A1d A i =R fafed=r (Shaa 7m)
fafem | 2

11. AfFEeT IR freci A9 M B & ? GEA |

Tl i At Hifse a1 g7t o aRviteg €9

hITSTT | 2+3

12. (%) o7 k1 Fam afeanfog wifSe | IR & 9t

g Sty | 2

(@) fo &l T8Eal ¥ T FhEshi<d SHT Sielsh
T TS 1 ITEAU Rl Hepo!d Q& i

A HifIg | 3

13. () rfafswar < =1 gRfog wifse ik 999 <
qy AfYERE T I HT AEARd & S"

3T TIMET | 2
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(@) A4fsHa 2NO +Cl, ——2NOCl(g)
foq garmerss ®9 ¥ fauif@ = fam

T =k[NOJ*[Cl,] T 3
() [Cl,] & Wau # sifafsranr 1 &A-E

ife 2nft 2
(ii) sfafRan =t A Hife IR k H 3HE FA

=it 2

14. fg-anfoeaen sifufsranedi § woga-fagra =t =amen
HITSTT | THeh! RNt fafen | wegA-fagia qen
sefEe fagra &t g sifag | 342

X X X X X
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