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Candidates should attempt any 10 (ten) questions of
GROUP—A with word limit of 250 words and should
attempt any 5 (five) questions from GROUP—B
with word limit of 300 words.

aIRIEIFIE? GROUP—A g 646@16d oG gga 88x 980 6w
F12I6Q 99° GROUP—B q 646@163 8G 99a aa
Moo g FIEA TG QYER |

GROUP—A
Answer any ten of the following : 15x10=150

1. (@) Discuss the factors affecting the radii of ions with suitable
examples.
QUAYS QIS AL YIS (ions)Q 69@ (radii)q IRV 29I FIQRYER
QA6 ZIENOR 2 |

(b) Construct Born-Haber cycle for the formation of CsCl. Calculate
the total enthalpy of formation of CsCl from the following data
(in kJ mol™) :

AH_of Cs = 78, IE of Cs = 376, AH_, of %Cl, = 1215, EA of Cl =
-355, U = -644
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(c)

CsCl 610@ 9IQ 9F-219a 91 @918 @ag | FYRYe 0a4e CsCl F09a
Qg 9R2IRd (enthalpy) S€IR! @ug (kJ mol_l) |

AH_of Cs =78, IE of Cs = 376, AH, of ‘/zCl2 = 1215, EA of Cl =
-355, U = -644

Construct the MO diagram of CO,,.

CO, @ MO &g Adlel @q |

Discuss the VBT of high spin and low spin Co* complexes by
taking suitable examples.

Q999 QQIeRd 9@ @8 @R, (high spin) ¥9° @7 &% (low spin) Co®"
@R6ARYLP VBT Q@I96Q 2IERISR @07 |

Explain the bonding in alkyne metal complexes.

UNRNDR G REAFER VG MG X |

[llustrate the kinetic of substitution in square planar complexes.

Square Planar Complex §@@6a 992196a 668 9dal 9a |

Explain the magnetic and spectral properties of actinides.

2IGRINSY (Actinides)@ QEIFIE N 6AQIR (Spectral) 4l IR @9 |

Discuss the consequences of lanthanide contraction.

ARG (Lanthanide) A6FIOR Q@ ARIE STLER ZIEASR @9 |

What do you mean by superacids? Discuss their applications.
g99 ¥3dQ (Superacids) @@6m @6 QE? I2IQ 6L AUER 2RISR
@ag |

What are cytochromes? Outline their structural features.
AIRELI6SI (cytochromes) @617 6AFIRT G0N PR 699QY 9P 6Meiq |
State and explain the Bragg’s law. Derive the Bragg’s equation
for X-ray crystallography.

Bragg’s 8961Q Q49 @Q 99° IYY @Q | X-ray crystallography Q@
Bragg’s @ 4d¢11@Qél QIQQ@Ea 2w @g |

Rationale general features of interactions of DNA with metal
complexes.

Metal complexes 989 DNA @ 910269 RIdIa AIQS 6389 §FQ
A0IR AR |

Candidate
must not
write on

this margin.



/78

5. (a)

(b)

(c)

(b)

(c)

Depict the integrated equation for rate constant of zero order
reaction.

Zero @1 g082Ia 216 @ QIR integrated equation 7419 90Q |

[llustrate the effect of temperature on reaction rate.

gog 9 21060 Q19 A9 gRIe 94a 99 |

The relaxation time for the fast reaction A - B is 10 micro
-1

seconds and the equilibrium constant is 1 x 1073, Calculate the
rate constants for the forward and the reverse reactions.

Fast reaction €@l 2IQIf AL A —:l— B 6208 10 AIQ6R| 62694

3 9979 40 6268 1 x 10721 2Ig2I 99° BRI gOF Yl Ia 4Q 21Q QIR
@eq |

Discuss the factors influencing on magnitude of gaseous
adsorption.

Gaseous Adsorption @ ARLIF AER J9IQ R K@D q@@ 213 [N
2NN @G |

Outline the synthesis of metal carbonyls by direct and reductive
carbonylation with suitable examples.

QUY8 AQIPRE d20 9oyl I9° 6a@E€ carbonylation QIQI metal
carbonyls synthesis Q@6 NI @G |

Draw the structure and determine the number of M-M bonds in
the following complexes which obey the 18-electron rule :
AR AR @ag 19° FERNYS complexes 68 M-M bonds Q@I ada
@0y dIRl 18-electron rule dife @69t |

) (CO),Rh,(u-Cl),

(i) (n°-cp),Fe,(1-CO),(CO),

Calculate the Miller indices of crystal planes which cut through
the crystal axes at

R1RR 698 §E@a (crystal planes) ARG SIREIN, 6L0IER FIFIN

axes Q9
() (2a, 3b, c)
(i) (a, b, c)

(iii) (6a, 3b, 3c)
iv) (2a, -3b, -3c¢)
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(b)

(c)

8. (q

(b)

(c)

9. (a)

Calculate the angle at which (i) first order reflection and (ii)
second order reflection will occur in an X-ray spectrometer
when X-rays of wavelength 1:54 A are diffracted by the atoms
of a crystal. (Given that interplanar distance is 4-04 A)

6@161Q (angle) SR @A | (i) AT QE GRTRR 9L° (i) QOIG YA
QoTae 9@ 9g-6Q (X-ray) 696Q/{6Q 66 ATR 66066 wavelength
1:54 AQ 9g-6Q (X-ray) A-Type Q Q12R g QA IQAUFS 629 |
(299999 (interplanar) @ Q00! 62@8 4-04 A)

What are n-type and p-type semiconductors? Explain how their
combinations find applications in the fabrication of transistors.
n-type 99° p-type 6Q8@4QQ (semiconductor) @@ @47 GIFIR
(transistors) 0% 6@ 6AFIPTR FgE FUR G6aIG 636D MY 2R |

Illustrate the Linde’s method of liquefaction of gases.

QR aqle o414 (liguefaction gase) @ Linde’s O@@@ QA @a |

Discuss the basis of the polarographic method of analysis. What
is the significance of limiting diffusion current and half-wave
potential?

Q6994 6QINEAIGITR (polarographic) IRGR ZRIQ SVAER ZIEAISR]
@2g | Limiting diffusion @699 G 2RI-00& AARIY ANFC FRAAR
aeQ @41?

Calculate the mean activity coefficient V. of (i) NaCl at a molarity

0-01 and (ii) Na,SO, at a molarity of 0:001 in aqueous solution
at 25 °C.

6@ 9g (coefficient) V., of @QI2IA QY QLIQ9Q | (i) NaCl at a
molarity 0-01 and (ii) Na,SO, at a molarity of 0-001 in aqueous
solution at 25 °C 6Q ol€lel @ag |

Radiation of wavelength 2500 A was passed through a cell
containing 10 ml of a solution which was 0-05 molar in oxalic
acid and 0-01 molar in uranyl sulphate. After absorption of
80 joules of radiation energy, the concentration of oxalic acid
was reduced to 0-04 molar. Calculate the quantum yield for the
photochemical decomposition of oxalic acid at the given
wavelength.
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(b)

(c)

10. (@)

6062AR (Radiation) 9@ 624y 2500 A, 9@ 6QIFARIAR 10 df
AoQ Q24 dIRd @AM AL AFIAR TR (oxalic acid) 69 0-05 EFIAIN
(molar) 99° gQIGM (uranyl) ANETEER 0-01 6FIRAIR AR | 80 FIN
(joules) @@Q€ (radiation) 98 ZLEHIVE A6Q, AFMR 9IS (oxalic
acid) @ 990l 0-04 EAIRIR (molar)q *FGRl | o8 A 6BHYER
AQINR 3@, (oxalic acid) @ F6IERFRIM (photochemical) F68% IR
Q191 (quantum) 2IFPE QG |

What are the main consequences of light absorption? Describe

and discuss the Jablonski diagram for depicting various
photophysical processes.

ZIERIR ALESNTVERQ S QIS @617 IER TESITFRIUN (photophysical)
gR9I9@q 998 FARITIR RIMWAIRE (Jablonski) TG R IS° 2RISR
@ |

Derive the Freundlich adsorption isotherm from the Gibbs
adsorption isotherm as applied to gas.

NIY QU6Q gEdid @ULIRAR 98 G 219ATAR (Gibbs adsorption)
2IR6QIAE (isotherm) § FEMS. (Freundlich) 2ILAAAR 1Y 62103 |

The following data are obtained on the adsorption of acetic acid
on charcoal :

[Acid] (mol dm~2) | 0-05|0-10 [0-50| 1-0 | 15
a(g) 0-01|0-06 | 0-12 | 0-16 | 0-19

Verify that the data obey the Freundlich isotherm, a = kp",

where a is the mass adsorbed per unit mass of charcoal.
Determine the constants k and n.

geracq 9dce 9de @ 21eadaR (adsorption) AUEQ RS @2
d1g 99

[Acid] (mol dm—2) | 0-05 [0-10 [0-50 | 10 | 15
a(g) 0-01 (006 | 0:12 | 016 | 0-19

Q18 909 - 024 g8Ae 2IR6IE (Freundlich isotherm)
a = kp" 6920168 AFIOR 99 JAF FIQ AR a FIQ 6203 |

ke° nQ 900l §Q @04 |
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(b)

(c)

11. (g

(b)

(c)

12. (@)

Determine the number of components, number of phases and
degrees of freedom for the following systems :

FRYe gEINGER 91N 2AIPRYERR ¢, YIS QU 99 QIRILSIR
@91 (degrees freedom) Pda @eg |
(i) HzO(s) H,0(l)===H;0(9g)

ii) CaCOj(s)s CaO(s)+ COy(g)

(iii) N3(g)+O0;(g)===2NO(g)

(iv) NH4Cl(s) NH;(g)+HCl(g)

(v) A eutectic mixture in a binary system

Draw the phase diagram for 2-component systems which form
(i) eutectic mixture and (iij) a stable compound with congruent
melting point.

9 § @UIQI® (component) J4IR1 QIR YIS G671 T8 *aQ QLI
(i) @RGSR (eutectic) Ag4l (i) @°g¥E (congruent) ORI ONG ADQ
9@ 46 6 ANYIR 62RYD |

Calculate the entropy change if 2 moles of N,, 3 moles of H,
and 2 moles of NI-]3 are mixed at constant temperature,
assuming that no chemical reaction is occurring.

93¢ 69163 QULTR 9OTA AYAIT 6RR 69 @R 16gIT (entropy)
afeeeq 669 @9, 9@ H, @ 3 moles, N, @ 2 moles Y9° NH, @
2 moles @IGIe QIAAIGI §0 29 | G818 @R |

One mole of an ideal gas expands against a constant external

pressure of 1 atm from a volume of 10 dm™ to a volume of
30 dm™. Calculate the work done by the gas in joules.

4Q 2194 SN Q 661G FAIGTS AV BIT IQRER 10 dm™ AR Q 30
dm™ QR 990 F6Q | HIA IR (joules) QIR FAULIREAL G?quﬁ ol
@ |

Define chemical equilibrium. Write the characteristics of
chemical equilibrium.

QAR AR NI 90g | AIANFR AZRFR J&l/F FER 6REG |

What is the significance of the wave function. State and explain
Heisenberg’s uncertainty principle.

Qo (wave) RERIQ 129 @@6m @6l QE? Heisenberg’s & uncertainty
Q10 F906a 94l 294 |
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13. (@)

(b)

14. (a)

(b)
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Find the points of maximum probability density of the electron
in the 2p , 2p and 2p, states of H atom and show that the
probability of f!{nding the particle in a one-dimensional box in
the region L/4 and 3L/4 is %, if nis even and '2 + (-1) k/n=, if
nis odd (=2k + 1, where k = 0,1,2,3,...).

H 99IgQ 2p,, 2p, 99" 2p, URKIER AEAGRE AR AAANGI AIFS
Q099 648 9e° 6Q¢ 6d L/4 B 3L/4 2Ena 9@ QIREAQRIN 9Q6Q
Q8Q1 6HIPR QAR % + (1) k/nt UG n BRGI (=2k + 1, 6KROIER
k=0,1,2,3,..) 269 |

By using the MOT, predict the bond order and the number of
unpaired electrons in 03~, 03, 0%, NO and CO.

MOT QY99I @8 98 Q¢ ¥9° 037, 05,05, NO ¥e° CO 69 2RNS
AR AGIR gegaie @ag |

GROUP—B

Answer any five of the following : 20x5=100

Discuss the properties and reactions involved in liquid ammonia
as a solvent and mention its advantages and disadvantages.

QAR AR POR ZICAIR AL RLEYE 99° JOF FTAER AIEAOR!
@ag | 92IQ QR 8 AR FVAER AERS K9G |

Discuss in detail, chemistry of lanthanides with +3 oxidation
state.

+3 25607 990 AIRAIRINEG, (lanthanides) AQIOS VAR GQE QMR
2RISR 299 |

Illustrate the magnetism based on CFT model for Co®" in
octahedral complex with strong field and weak field ligands
and Co?" in tetrahedral and square planar complexes.

S9N 689 6 QIR TR MG (ligands) 990 AVELGIM (octahedral)
@66960 Co®* ARl CFT (1607 Q6a 2IIAG QANAG! 99° 6651628IM
(tetrahedral) 99° 6IAIQ YRIQ F6AER Co?* § Qe @A |

What is trans effect? Discuss the different theories proposed
for explaining the trans effect.

gIg Q6TQ (trans effect) RI? I Q6TY NI A A} GRS

QER 09 AWEQ UIENSR @0 |
7
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15. (a)

(b)

16. (a)

(b)

17. (a)

(b)

Discuss the structural features and functions of haemoglobin
and myoglobin in oxygen transport mechanism.

ANRIR IR JRER 626716gIR 9Q° AR (myoglobin) &
F0R P 62894 ¥e° QIdY FTAER 2IENITR 208G |
Illustrate the quantitative treatment of adsorption theory of

heterogeneous catalysis on reactants in unimolecular surface
and bimolecular surface reactions.

26AIRPIFAIR (unimolecular) GIER IG° ARAEAPIFAIR (bimolecular)
o860 goFAIea 6266168702 ITINIREA @ 2edade Jeiea
ARG 5R2Iq 4Rl @ |

The EMF of the concentration cell with transference Pt; H2
(1 atm), HCl(a; =0-009048): HCl(a; = 0-01751), H, (1 atm) : Pt, is
0-02802 V at 25 °C. The EMF of the corresponding cell without

transference is 001696 V. Calculate the liquid junction
potential, E, and transference number of the H' ion.

2/98Q€l Pt; H, (1 atm), HCl(ay =0-009048) 98¢ Q¢! 69199
EMF :HCl(a; = 0-01751) H, (1 atm) : Pt, 25 °C 68 0-02802 V Z6¢
| A9B@Q8 @1 001696 V 26G | 99R (liquid) FFAR ARAILRI, E, 9e°
H' Q 2198 Q 219204 <°dil 969 90 |

Discuss the functions of PS-I and PS-II in the photosynthetic
activity. How are they connected?

PS-1 99° PS-II @ @IdYRIel @ 069136256R (photosynthetic) @Y §
604 AIENSR! @A | IFIER @R A°YSB?

Derive an expression for Langmuir’s adsorption isotherm. Show
that at normal pressure, Langmuir’s unimolecular adsorption
isotherm becomes identical with Freundlich adsorption
isotherm.

Langmuir’s @ 2192d9e 2IR6lde Ao 9@ ARMS F2g | 6Qdg -
ARIGE  QIT6R, RIFYQ (Langmuir’s) USEAINFRAIRQ 219299AR,
2IQ6QIlF gaae (Freundlich) 219QdAR 2IQ6Qllq ARQ AR
cLImelNg |

Derive an expression for the rotational and vibrational partition
functions.

Qe 99° AR IS ADIGER Al IR ARMNE Fag |
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18. (@) Give an account of Debye-Huckel theory of strong electrolytes.| Candidate
Explain what are meant by asymmetry effect and electrophoretic| must not
effect. write on

68@-26@A (Debye-Huckel) 434171 Q6AERINIAE & 2607 RIS 9@ this margin.
2219 @2 | AAAG! RIS 99° RERIEQETIERTR IRIQ QIR '€ Q&I
Q121 YIS !9 |

(b) Explain mean free path and collision diameter of a gas molecule.
Give the effect of temperature and pressure on the free path.

R GHIQ 2R AISEI 92 / AgS 2 N9 SHIQ ARQIAS I IR | S
Q2 QINER VIAFIGI B 19 YRIF ITAER 2ERISR @R |
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