
B.Sc 2nd  Semester (Programme) Examination, 2022 

CHEMISTRY 

(States of Matter & Chemical Kinetics; Chemical Bonding & Molecular Structure etc.) 

Paper : SP/CHEM/201/C-1B 

Course ID : 21418 

       Time : 1 Hour 15 Minutes      Full Marks: 25 

The figures in the margin indicate full marks. 

Candidates are required to give their answers in their own words 

as far as practicable. 

Pâ¤üR S÷áÿw‚yƒÿ aÛAóá|üâ] S÷ïír…[ SæMÞXáïíR[ âRïíPß̂ @üñ 

S[ã¤üáOãÞïíP[ YOáaÇU âRïíG[ Wýá_áZ KÙýºý[ âPïíNý bïíUñ 

 

1. Answer any five questions :              1X5=5 

íY í@üáR SÜáýEýâýIý S÷ïír…[ KÙýºý[ Pá< Ú 

 

(a) What is the unit of the Surface Tension in C.G.S. system ? 

C.G.S. Sk„ýâNýïíNý SçÌýýIýáïíR[ *@ü@ü @üã? 

 

(b) Among Licl and Nacl which one in more covalent ? 

Licl *UÛ Nacl *[ XïíQó í@üáRâýIý íU^ã aXïíYáGã? 

 

(c) Write down the electronic configuration of Fe
+3

. 

Fe
+3 

*[ bÙÿïí]@üýIøýR
 
âURóáa í]Añ 

 

(d) Write down the S.I. unit of coefficient of viscosity. 

S.I. Sk„ýâNýïíNý aáúNýáïí¥ý[ *@ü@ü í]Añ 

 

(e) Write down the unit of the Second order reaction. 

âk‡NýãZ ¼ôX âUâ¼ôZá[ *@ü@ü í]Añ 

 

(f) What is lattice energy ? 

]óáâýIý^ ^âºýô @üã? 

 

(g) What is Marshall’s acid ? 

Xá^Þá] #óáâaKý @üã? 

 

(h) What is Packing fraction ? 

Sóáâ@üÛ P¤üNýá @üáïí@ü Uïí]? 



 

2. Answer any two questions :             5X2=10 

íY í@üáR PåâýIý S÷ïír…[ KÙýºý[ Pá< Ú 

 

(a) Derive the expression for rate constant of a second order reaction 2A → Products. 

Show that the half life of the reaction is inversely proportional to the initial 

concentration. 

2A → âUâ¼ôZáGáNý SPáOÞ, *bÙÿ S÷@üá[ âUâ¼ôZá[ bá[ QõëUïí@ü[ [áâ^Xá]á âRMÞZ @ü[ñ íPAá< íY *bÙÿ 

âUâ¼ôZáZ #QÞâUïíZáGR @üá] BáýLòýïíNÿšÿ[ S÷áOâX@ü XáïíR[ Uóáy‚áRåSáâNý@üñ 

3+2 = 5 

(b) (i) Draw the structure of NH3 according to VSEPR theory 

     VSEPR Nýïíºýš[ k‡á[á NH3 *[ BJýR #¥ýR @ü[ñ 

 (ii) SiCl4 hydrolyses but CCl4 does not ─ Explain. 

     SiCl4 #áÿÿPÞù âUïír‰_R bZ â@üÿw‚ CCl4 *[ bZ Rá – UóáAóá @ü[ñ 

2
1
/2+2

1
/2 = 5 

 

    (c) Deduce the values of critical volume (Vc) and critical temperature ( Tc ) from van der                                                

          Waal’s equation. 

         WýóáRKýá[ <Záïí][ aXã@ü[R íOïí@ü aÛ@üýIý (Vc) #áZNýR *UÛ aÛ@üýIý NýáSXá¼á ( Tc ) *[ XáR âRMÞZ @ü[ñ 

5 

   (d) (i) NF3 is Pyramidal while BF3 is Triangular Planar ─ Explain.                                                      

   NF3*[ BJýR âS[áâXKýá@üá[ â@üÿw‚ BF3 aáXNýâ]@ü â¼ïí@üáRá@üá[ - UóáAóá @ü[ñ 

        (ii) Explain why electron- affinity of fluorine is less than chlorine. 

   íT™üáâ[ïíR[ bÙÿïí]@üýIøýR #áaâºýô íýc‰ýáâ[ïíR[ #ïíS¤üá @üX í@üR – UóáAóá @ü[? 

2
1
/2+2

1
/2 = 5 

 

3. Answer any one question :           10X1=10 

íY í@üáR *@üâýIý S÷ïír…[ KÙýºý[ Pá< Ú 

 

(a) (i) What do you mean by compressibility factor ( Z) ? Indicate graphically the 

variation of Z, with pressure of a gas at constant temperature and explain the 

significances of such variation. 

aÛRXóNýá |üR@ü U]ïíNý @üã íUáHü? ýEýáïíS[ aáïíSïí¤ü aÛRXóNýá |üRïí@ü[ âyƒÿ[ KÙýz×Nýá ^ïíNÞý Sâ[UNÞýR âRïíPß̂  

@üïí[ Uáy‚U Bóáïía[ í¤üïí¼ S÷aâ§ÿ@ü í]A #¥ýR @ü[ñ 

 

        (ii) For a chemical reaction the rate constants at temperature 298 K and 338 K are 

3.46 × 10
-5

 min
-1

 and 4.87 × 10
-3

 min
-1

 respectively. Calculate the energy of activation. 

( R = 1.987 cal.deg
-1

.mole
-1

).    



í@üáR [áaáZâR@ü âUâ¼ôZáZ 298 K *UÛ 338 K KÙýz×NýáZ íUB QõëU@ü YOá¼ôïíX 3.46 × 10
-5

 min
-1

  *UÛ 

4.87 × 10
-3

 min
-1

 ñ bÙÿbá[ activation energy BMRá @ü[ñ (R = 1.987 cal.deg
-1

.mole
-1

)ñ 

2+2+2+4 = 10 

 

 

(b) (i) Which one is more stable ─ N2 or N2
+
 ? Discuss it from Molecular Orbital 

theory. 

N2 *UÛ N2
+ 

*[ XïíQó í@üáRâýIý íUâ^ aåâyƒÿNý? #áRâU@ü @ü¤ü@ü Nýºýš (Molecular Orbital Theory) 

#RåYáZã UóáAóá @ü[ñ 

        

    (ii) State Fajan’s rule. Compare and explain the ionic character between SnCl4 & 

Sncl2. 

TüóáGáïíR[ aæ¼âýIý âUUçNý @ü[ñ SnCl4 *UÛ Sncl2 *[ #áZRãZ QïíXÞ[ Nåý]Rá @ü[ñ 

 

   (iii) Draw the structure of B2H6 and explain its bonding type. 

         B2H6 - *[ BJýR #¥ýR @ü[ *UÛ *[ Ul„ýR S÷@çüâNý UóáAóá @ü[ñ 

1+3+1+2+1+2 = 10 

 

 

 

 

 


