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CHEMISTRY MDC 
Paper : CC-2 

Full Marks : 75 

Candidates are required to give their answers in their own words 
as far as practicable. 

(B(2nd Sm.)-Chemistry-MDC/CC-2/CCE) 

CH, -�H,, HHC-�H-CH,, H,C-�-CH3, CH, = CH-�H, 
CH, 

(1) KA A3 (G WIS root mean square stfo AROIC qS 27° C oAa'% root mean square 

() 'Law of corresponding states' A TA? 

I<4<2<3 

(5) AI (meso) a 0F brsbis fres fpita a Pi (Fisher projection formula) 

() CH,- CH = CH � CI A0DA E 4R Z 104 (configuration) (I 

(4a) A fPgO1 (Keesom interaction) o43 G3 fASSalA arg fuaR faIE (Debye interaction) 
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B(2nd Sm.)-Chemistry-MDC/CC-2/CCF 

() SO 2 

(v) C,o, 
(3) ReAA 

(i) ci 

(v) NO, 

(iüi) p 

(vi) PO (vi) S 

(2) 

AsAft (Microscopic reversibility) <(8 A0OI FC0| 

(*) Te ICII RRAIfaifs (Chirality) I 

(*) a* RR bAI (Collision phenomenon) q G (Mean free path) I 

(3) van der Waals AA ARIRI (van der Waals constants) RD AE (Critical constants) I 

1 dNC 
N dC 

() RfAE (Diffused sunlight) f(4 g free radical afoza| 

(iv) BO, 

=2r1 

HÌ -

H 

(3) MX log PG|S CA4 4-GCs TAGA1 (Born-Lande equation)-6 (R qR re (terms) 

Br 

3 

() fAafR K C-1, C-2 gR C-3 a93 RKID0eMo (chirotopicity) 4R PoRGTaafAf 
(stereogenicity) Tra A| 

3 

2rkT 

B 

OH 

H 

OH 

8+0+0 



ol (*) Gq ba 

(3) qefs aM0A* 

9| () gG 10 `\ (t)-2-fr9DG S6 m ()-2-UtAG fAeg gaiafSTafg* 4 (enantiomeric excess, 
e.e) 4R aTcafp qa (specific rotation)-43 a AACA| RYA (+) -2 -fGDA(AS YT(f g 
= (+) 13.5°| 

GeCAT (bond angle) \AI aA| PUA0| 

Me 

() 25° fUU To GA Gte4 GPs*}L9A WTB0 = 2x10 mol lit, 25° GO JTA 

() fAraR AIONog qaRji 

Me 

ARRTI- (coordination number six)-43 j-194 <IMI< Yretog ai 

iafo* iMCUA (racemic carboxvlic acid) GAUSIGH (resolution) a10 JIT| A| | 

(a) 

tbl () 1 CaIjG SSTCAS (RA SASJ van der Waals âgAft (1C0 | gfo* virial ACA fA4Or <PLA|| 

HO 

CN 

(3) 

Me 

Me 

-CH; 

CH,OH 

H�H h 8 

C=C 

C-C tf 8 83 kcal/mol 

C- H h g 

tt 8 145 kcal/mol 

8 

454 (AH) 11 PA8 

H,/Ni 

(B(2nd Sm.)-Chemistry-MDC/CC-2/CCF) 

99 kcal/mol 

103 kcal/mol ] 

(a) Br 

Me 

Me 

COOH 

H 

-CH, 

C,Hs 

(9) o gGft (Principle of equipartition of energy) (0 G <I0RI G0| 

8+9+9 

H 

Me 

Me 

8+9+ 

8+9+9 

8+9+0 
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B(2nd Sm.)-Chemistry-MDOCC-2/CCF| 

so| (*) R G (aRAR (aRfs4s (Energy profile diagram) I G2| exothermic) fa fo ACSA RD (Hammond's postulate) f4q 

1. Answer any ten questions : 

(4) 

The figures in the nargin indicate full marks. 

Answer question nos. 1, 2, 3 & 4 (Compulsory) and any four from the rest (question nos. 5 to 10). 

|English Version] 

(b) Between AlCI, and AlF3, which one has more covalent character and why? 

(a) Write down the expression for Maxwell distribution of molecular velocities in one dimension denoting 
each term. 

CH; -CH, H;C-CH-CH;, H,C-�-CH3, CH, =CH-�H, 

(c) Arrange the following carbocations according to their increasing stability (Mention increasing order 
of stability only, no explanation needed). 

(e) Write down the names of two stoichiometric defects observed in ionic solids. 

(g) What is the law of corresponding states? 

(d) At what temperature, the molecules of oxygen will have the same root mean square velocity as that 

of nitrogen at 27°C? 

() Draw the Fischer projection formulae of meso- and optically active tartaric acid. 

(i) Give E- and Z- configurations of CH, � CH = CH � C. 

() sO 

(h) Compare the dipole moment values of carbon dioxide and sulphur dioxide molecules. 

2 

(k) Which among the following radicals are interfering in nature : 

2 

Ab1 (endotherm 

() Keesom interaction is temperature dependent while Debye interaction is independent of temperature 

Explain. 

() C,04 (vi) NO, 

I 

(iv) BO; 

(vi) PO, (vi) s 

2×10 

3 

() What do you mean by the term 'microscopic reversibility'? 



Write short note on : 

(a) 
Collision 

phenomenon and mean free path. 

3 Write short note on 

Or, 

(b) 
Critical constants in terms of van der Waals constants. 

la) Born-Haber cycle and its applications. 

4 Write short note on: 

Or, 

A Salubility product and common ion effect in relation to inorganic qualitative analysis. 

(a) Chirality of organic molecules. 

Or, 

(b) Free radical substitution of methane under diffused sunlight. 

Given: 

5. (a) Deduce an expression for most probable velocity of gas molecules using Maxwell distribution of 

molecular speed in two dimension. 

H 

6. (a) Find the limiting radius ratio 

HÌ 

(5) 

1 dNC 

N dC 

(b) Write down Bom-Lande equation for any MX type of crystal specifying all the terms involved. 

(c) Comment on chirotopicity and stereogenicity of C-1, C-2 and C-3 of the following molecule : 

in three dimension. 

H 

B1 

21 

calcium fluoride at 25°C. 

Br 

= 21 
C. e 

27kT, 

OH 

H 

OH 

B(2nd Smn.)-Chemistry-MDCCC2/CCE 

/2kT 

(0) Explain the process of resolution of a racemic carboxylic acid. 
(r value for coordination number six using suitable diagram. 

5 

5 

4+3+3 

("7 Graphically represent Maxwell distribution of molecular speed in three dimension at two different 

temperatures for the same gas and explain the observed differences. 

-4 

7. (a) Calculate the enantiomeric excess and specific rotation of a mixture containing 10 gm of 

4+3+3 

(-2-butanol and 6 gm of (-)-2-butanol. The specific rotation of enantiomerically pure (+)-2-butanol 

is (+) 13.50. 
(b) Obtain an expression for Kinetic energy distribution from Maxwell distribution of molecular speed 

4+3+3 

(c) The solubility of calcium fluoride in water is 2x10mol lit at 25°C. E Find the solubility product of 
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B(2nd Sn.)-Chemistry-MDCCC-CCE) 

8. (a) Write down the eXpression for van der Waals equation for I mole of 

form. 

with proper reasoning. 
(b) Using VSEPR theory, discuss the shape of NH. Compare the bond angle in NH, with that in NE3 
(c) Calculate the enthalpy change (AH) for the following reaction : 

Me 

Me 

[Given : 

CH,F2 

() 

C=Cbond energy : 
C-Cbond energy : 

Me 

C Hbond energy 

HO 

Me 

(6) 

CN 

-CH, 

CH,OH 

H� H bond energy: 103 kcal/mol ] 

H,/Ni 

145 kcal/mol 

83 kcal/mol 

99 kcal/mol 

down the reaction involved. 

Me 

9. (a) State Bent's rule. On the basis of this rule, compare the H-C-H and F-C-F bond angles in 

(i) 

(b) Assign R/S descriptor to the following compounds showing the priority of groups/1igands. 

Br -

Me 

(c) State and explain the principle of equipartition of energy. 

H 

a gas. Convert 

COOH 

CHs 

it to its virial 

H 

-CH3 

Me 

Me 

4+3+3 

(b) Dravw Andrew's isotherm for a real gas at below and above the critical temperature. 

10. (a) State Hammond's postulate with reference to exothermic and endothermic reactions with the help of corresponding energy profile diagram. 

4+3+3 

(c) Name the reagent used to detect phosphate radical in the laboratory. State your observation. Write 
4+3+3 
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