Ex/1CH/2/111/46/2017
First B. Sc. ExamINATION, 2017
( 2nd Semester )
CHEMISTRY (HONOURS)
PaPER - I 11
Time: Twohours Full Marks: 50
Use aseparate answerscript for each Group
GROUP-A

1. Answer anythreequestions:

a) 1) Classify eachof thefollowingaseither intensive or
extensive property :
surface tension, enthalpy, molar specific hedt,
inversiontemperature.

i) State, with proper reasons, whether the following

statementsaretrueor fase:
2

X) IszAQ y) C,=C,+R 242
1

b) For aclosed system show that

c,-co=P() () (]
T Jp \ 0V )7\ 3T Jp
wherethetermshavetheir usual meaning. Explainthe

physicd significanceof thetwotermson R.H.S,, specialy

in case of agaseous system. 4
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[2]

Prove that Joule-Thomson expansion is an
isoenthal pic process.

At 300°C and at pressures of 0-50 atm, the Joule-
Thomson coefficient of N»(g) can berepresented by
theequation

1 ={0-0150—2-50x10"*(P/atm)}

Assuming the equation to be temperature
independent near 300°C, find out the temperature
drop which may be exprected on Joule-Thomson
expansion of thegasfrom 50to 10 atm. 2+2

d) 2 mol of anideal gasat 1 atm. and 27°C is heated at

constant pressure until thefina temp. is77°C. For the
gas, Cym = 750 + 3.0 0 10°T Cal.molK™.
CalculateW, AU, AH & Qfor the process. 4

Answer anyone:

a )

Show that for areversible adiabatic expansion or
compression of an ideal gas, T'P*" = constant,
wherethe symbolshavetheir susua meaning.

2mol. of anided gashaving C, ,, = 3R andinitialy a
27°C and 100 kPa, iscompressed adiabatically using
aconstant pressureequa tothefina pressureuntil the
temperature of the gasreaches 327°C. Calculatethe

b)

[7]

i) Polarity : C-Cl, Ba-Cl, Br-Cl, CI-Cl
Using dipole moment datacomment on the structure of
CO,(u=0-0D) and SO,(u=1-63D). 2

Define MO. Write down the conditions of MO
construction from AOs. Assign the Ground state
Electronic Configuration of CO and explain its

coordinating ability tometa ion. 1+11+21

Using MO theory explain the magnetic property of B.
2
Bond dissociation energy of N, > N3 and that of

0, < O3. Explain. 1



3.

4.

[4]

GROUP-B
a) Draw theimportant conformations (about C, - C3) and
the energy profile diagram of n-butane. What is the
requirement for a molecule to show conformational
variability ? 13+
b) Write any two methods of racemisation of active o -
phenylethyl chloride. 2

c) Draw themost stable conformer in sawhorse structure of
2R, 3R-butanediol and convert it to the corresponding
Fischer projection. 1

d) Systematically assign symmetry elements of 1-
chlorodlene. 1

e) Draw the R-configured Flying-Wedge structure of a
compound containing an asymmetric carbon attached
withthefollowinggroups:

CgHs, C(CH3);, CHO and CH,CH,OH 1
Answer any threequestions: 1403

a) Compare the dipole momentswith justification of the
meso-and active-stilbene dichloride (PhCHCICHCIPh).

b) Explain why active 2, 3-butanediol enhances the
conductivity of boric acid more than does its meso-
isomer.

[5]

c) What happens when threo-1-bromo- 1, 2-
diphenylpropane is reacted with sodium hydroxide ?
Comment on the stereoelectronic requirement of this
reaction.

d) Giveanexplanation of thefollowingobservation:

‘Hydrolysis of active CgH<CH(CH,)Cl in 80% aq.
acetone occurs with 98% recemi sation whereasthat of
active C4H,,CH(CH,)CI under smilar solvent condition
proceeds with 34% racemisation’.

a Writethestructureof the products (B - D) of each step

with proper stereochemical outcome, and comment on
therel ationship between the sign of specific rotations of
A and D . Writethe name of the mechanistic pathway

(abbreviated) of the second step. 2%
Et

/QIIH TsCl/Py B KOAc Ne akhydrolysis
HO” , ®Me = oceone =

b) PrTedict the product(s) with mechanism and proper

o

stereochemical outcome, of thefollowing reactions:
) erythro-3-Bromo-2-butanol on reactionwith HB.

i) (R)-1-Phenylethanol onreactionwiththionyl chloride

in petroleum ether. 1402
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7.

b)

b)

[6]

GROUP-C
Answer any two questions

Write down Born-Lande equation and explain the
meaning of the symbolsused. Ca cul ate L attice Energy of
NaCl.

[Given : AH; =-381-2 kJ mol™ ; AHg=108-4 kJ
mol™ ; | = 495.4 kImol™ ; AH,;=120-9 kIJmol™;
E=-348-6kJmol™ ] 2+2
Calculatelimitingr./r_ratio for coordination number 4in

Tetrahedra geometry. 2

Experimental dipole moment of HCI is1.03 D and the
bond distanceis1.275A . Calculate%ionic character of
the bond. 2
( Given, dectronic charge = 4.8x107%° esu)

Define Hybridisation. Account onthe qualitativerelation
between hybridization and structure of the molecules.
Also determinehybridization of Xein XeF,. 1+2+1

Arrange in ascending order of following compounds
according to the prescribed properties (any two) : 102

i) Acidity : Al,03, P,Os, Cl,07, SO3

i) lonicsize: 0,, 0,, O}, OF

[3]

fina pressure, Q, W, AU and AH for the
transformation. 2+3

b) One mol of an ideal gas (Cym = 12-6 J K*mol™)

undergoesthefollowing reversiblecycle:

Statel (1atm, 273K) —horicheting , e (546 K)

State |1 (546 K) —Adadicepasion , giate ||| (273 K)

State 111 (273 K) —2thermdl compression - gy |

i) DepictthecycleinaV vs. T diagram
i) DepictthecycleinaPvs.V diagram

i) Calculate Q, W, AU and AH for each step. 1+1+3
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