


Values of fundamental physical constants

Planck’s constant / = 6:6262 % 107™%]s
mass of electron m = 91091 x 10731 kg
charge on electron e = . '1-60Z10% 10" €
velocity of light in a vacuum ¢ = 2:997925 x 10 ms™!
Avogadro constant N, - . = 6-022045 x 102 mol!

- 1-3805 x 1072 JK-!

Boltzmann constant k&

Faraday constant /° = 96500 C mol™!
Gas constant R : = 8314 JK mol™
Vs = 3-14
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Define Joule-Thomson coefficient (7). What is its unit in SI system ? Show that
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(1) Four-phase sulphur system (in equilibrium) is impossible. Explain. 5

(11) In open container, on heating, solid sulphur melts, but solid iodine sublimes.
Explain. 5
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Write down the Debye-Hiickel limiting equation with symbolic significances and
their units. Calculate mean ionic activity co-efficient of 0-1 M NaCl (aq) solution
at 25°C. The value of Debye-Huckel constant (A) is 0-51 mol V2 L2, 10
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(1) What is the dimension of viscosity co-efficient 2 What is its unit in SI system ?

The temperature effect on viscosity co-efficient of ideal gas is positive.
Explain. 10

(i1) Define Boyle temperature of non-ideal gas. Obtain its expression for
van der Waals’ gas. 15
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Find the change in surface area and energy when two identical mercury droplets of

diameter 2 mm merged isothermally to one drop. Given that surface tension of
mercury is 490 dyne cm™! at experimental temperature. 10
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298 K 9%, IEHTIUIAA afﬂﬁmT 2Cu* (aq) = Cu(s) + Cu** (aq) & fou mmaw-[ |
R o dikeher Hife | foar 8 298 K 99 R

ES . =+0-52V T E] =+0-16 V |

Cut/Cu w2t /Cut

Calculate the equilibrium constant for the disproportion reaction :

2Cut (aq) = Cu(s) + Cu?* (aq) at 298 K. Given : E;ﬁ/cu = +0-52 V and

B 5 o = 06TV 10t 298 K 15
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(i.i) us ferg TmaAfeR srfrfsean F T AG (J mol™) &1 A9 T (K) & &1 Tl
®, AG=a+bT+cT*STRl a, b AT cTORH € 3R T8 =7 € |
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(i) At constant pressure, the temperature of a fixed amount of hot tea in a cup
decreases spontaneously to room temperature. What will be the sign of (I) AH
and (I) AG of this process ? Give reason(s) in support of your answer. 10

(il) AG (J mol™) for an electrochemical reaction, as a function of temperature,
T (K) is given by AG = a+bT+ c¢T? where a, b and ¢ are constants and
independent of 7.

(I) What are the units of @, b and ¢ ? and

(II) Find the expressions of AS and AH as a function of 7. 15
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Define partial molar Gibbs free energy. What is its unit in SI system ? Is it intensive
property ? Answer with justification. What factors influence its value ? 10
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GeATad o7 BT aHe W foheeeia T BT @ | 0-154 nm T o= it X-fort e
FUH HIfE T ST A sind & AT 0-225, 0-316 F41 0-388 W, (100), (110) =T
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Polonium crystallizes i the cubic system. Using X-ray of wavelength 0-154 nm,
first order Bragg reflections occur at sin@ values 0-225, 0-316 and 0-388 from

(100), (110) and (111) planes respectively. Determine the class (SC or BCC or
FCC) of the cubic crystal and edge length (a) of unit cell. 15

(i) &= o & U forfia am=a § us &0 & g s 9o o2 & v o 23 R
WfareRar 1 uRea g |
(i) 1sﬂf§2@%%ﬂ1ﬁﬂ@%%@aﬁiaﬂaﬁa@%waﬁﬁni

(i) For a particle in one-dimensional box of length a calculate the probability of its

locating between zero and a/2. ‘ 15
(11) Write the complete wave function for ls-orbital and deduce its shape. 10
NO & 3qeFached i, zaeh arfuaes snfdea sm@ & @, =amer fifv |
Explain the paramagnetism of NO with its molecular orbital diagram. 10

G 3fTere Rigia w1 IUERT 98U XeF, § I UHTH TomgM il @1 a@r
o=y |

Using valence bond theory justify the presence of two lone electron pairs in
XeF,. _ 15
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For zero-order reaction, write down the Arrhenius equation, indicating name of the

symbols and their units in SI system. What is high temperature limiting value of
rate constant ? 10

3y <l IS Weheh 3rEedT o T ISC (3T Tierma shifém) @/am B 7 Stardiaeh! 3@
T IUTNT & IR SIS |

What is ISC (Inter System Crossing) for an excited molecule in singlet state ?
Answer using Jablonski diagram. 10
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At constant pressure and temperature, adsorption of a gas on solid surface occurs
spontaneously. For this natural process, what will be the signs of (i) AG, (ii) AS and
(iii) AH * ? Give reason(s) in support of your answer. 10
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Explain the following properties of Ferrocene : 10
(i) Easy electrophilic substitution of its Cp ring.

(ii) Oxidation is difficult in comparison to that of cobaltocene.
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“Magnetic moment of Lanthanidé (IIT) ions is generally different from the value
predicted by spin state.” Explain. 10

(i) W@ﬁ%ﬁuamma@w%%ﬁﬂéaﬁﬁaﬁﬁﬁmww%?

(i) wEmate sfelen & afhaor gorf, £, 6t afarar @fg | g e e
afirfran 27°C o 30 fire § 25% 9ol Bt ® 3R 37°C W a1 € 10 fme ¥
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(i) What are the characteristics, essential for catalysis with specific reference to
surface catalysis ? 10

(ii) Define activation energy, £, of a chemical reaction. A gas-phase reaction
completes 25% in 30 min at 27°C and in 10 min at 37°C. Determine the £, in SI
unit. . LS

fepet Ue aa SR & WeRIY S IUANT A TR TS Tard (WIeR "eld 294 g mol™!)
frema amafaa ey 80% T UTEA e adr g | e Y mol L1 @rgar A

deTu | fem 2, ﬁa@ﬁeﬁﬁz{a@ﬁﬁwsﬂu g9 @I 10 om B FR gerd
FaLeERar 2-0 L gl em™! 2 |

Using a particular wavelength of light, a solution of a substance (molar mass
294 g mol™') transmits 80% of incident light. Determine the concentration of the
solution in mol L~'. Given that optical path length of the spectrophotometer tube

is 1-0 cm and absorptivity of the substance is 2-:0 L g™' em™". 10
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Steitd foeaa W NHE oA i 298 K TR Afefiear 7-62 x 108 m? 57! V-1 2 | aftema
ShISTY SEERT (i) AITR =Terehall (i) 25:0 cm g0 W o goagiel & weg fF afy @7 w
15-0 V 1 ferwer &7 fearm St | CH,COONH, (Stettar) ¥ 3t 2 srfmraeient &t wiemer
ifore afe g6l sreeen § CH,COO smaat &t wifasiierdr 424 x 108 m2 s v § |

In aqueous solution, at 298 K, the. mobility of NH} ion is 762 x 108 m? 7! v,
Calculate its (i) molar conductivity; (ii) velocity if 15-0 V is applied across
the electrodes of 25-0 cm apart. Calculate the transport numbers of the ions in
CH,COONH, (aq) solution if the mobility of CH,COO™ ion is 4-24 x 10% m?s~! V!
under same condition. 15

(i) TEHT & SORE &l T dfed foafau 3 8% HCl 9o s & oy
SYHTEN deheld ) euriey |

(i) K[Fe(CN)]HﬁﬁﬁﬂﬁﬁT@gﬂﬁgﬁa%qﬁHﬁhaﬁ%? S* & Ty Aifeaw
Arsgiarse S sifrfsran forfag |

(1) Write Vaska’s catalyst with structure and show its oxidative addition with

HC1 and oxygen. : 1:8
(i) How is K,[Fe(CN)] is converted into sodium nitroprusside ? Write reaction of
S*" ion with sodium nitroprusside. 10
A & wiedfe we i aRemar RIRTG | A SeeRE 3 & B on € 7 3
q&T bt /1§ ?
Define prosthetic group in cytochromes. How do they differ from haemoglobin ?
What is their main function ? 10

fafers 7 @ 7 TRt B8 e fear ST @ 7 il ageat % AEeaot et
AT IR 1 Fui R |

What are silicones ? How are they obtained ? Discuss the important properties and
applications of organosilicon polymers. 15

(i) &gl # waqeh BAN frraw o1 aed = @ 7 feeaferfaa <1 |t [Fe(CN) |+ e
[Fe(CN) P~ R EAN from &Y dereqar ot o) dhifore ofik ga foam ot Sear &
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(i) freea &= fagra 6t = fifse | ag aaisear ey g & 3 i 2 2

- [CoFg]* srgawareha & 3R [Co(NH,) " wfireprereia sterfer 9t sreherehi €,
W a2 & Fe g S T R § 2
(1) What is meant by EAN rule applied to the complexes ? Apply the concept of

EAN rule on the following two complexes [Fe(CN)G]“’ and [Fe(CN)6]3‘ and
draw your conclusion about the validity of the rule. 10

(11) Explain crystal field theory. How does it differ from valence bond theory ?
How does this theory account for the fact that [CoF.]*~ is paramagnetic while
[Co(NH,) 6]3+ 1s diamagnetic though both are octahedral. 15
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“High oxidation states are more common in early actinides than lanthanides but the
+2 oxidation state for americium and nobelium are more stable relative to those of
other actinides.” Explain. 10
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Define phosphazenes with formulae for ring and chain types. Write two examples
of substitution reactions of cyclophosphazenes. 15
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