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.
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1. Answer any five questions : 1X5=5
@ I ATBTS 2t T e ¢

(a) What is the unit of the Surface Tension in C.G.S. system ?
C.G.S. 77T 7DBITTa AT Fl 7

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

Licl @32 Nacl 93 St& (A6 @ ANCIGT 2

(c) Write down the electronic configuration of Fe*?,

Fe*? @ STETRH R (=14 |

(d) Write down the S.1. unit of coefficient of viscosity.
S.I. A&STS HLOF 9T (T4 |

(e) Write down the unit of the Second order reaction.
o @ faferara «a<s (14 |

() What is lattice energy ?
TG *Ife F 2

(9) What is Marshall’s acid ?
TG F 2

(h) What is Packing fraction ?
7R el FICF AT ¢




2. Answer any two questions : 5X2=10
@ @75 2t e wis ¢

(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 — RfFaere W, @ g% [fEwe g9 waea Al @& 91 ¢de @ @3
e wfRces F1e sivcea 22N IItae FEgifes |
3+2=5
(b) (i) Draw the structure of NH3 according to VSEPR theory
VSEPR ©0&d g1l NH; O3 919+ S« 5 |

(it) SiCly hydrolyses but CCl4 does not — Explain.

SiCl, =% R 27 {59 CCl, 99 2T 1l - I 37 |
2Y,+2Y,=5

(c) Deduce the values of critical volume (V) and critical temperature ( T ) from van der

Waal’s equation.

OICIE SHETR ANEI (ATF TRIG (V) TS G3R FF6 Il (T, ) @F Wi fefr 5 |

5
(d) (1) NF3is Pyramidal while BF; is Triangular Planar — Explain.

NF; 99 919 e 5% BF; Ao faraiaies - i 54 |

(i1) Explain why electron- affinity of fluorine is less than chlorine.

IR ARG W& (FIRCT ST 5 (o - R F 2
2Y,+2%,=5

3. Answer any one question : 10X1=10
@ (I G0 20 T&e WIS 2

(@) (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.

FANTS] o B AR 2 BICHT FANCHTTF FANe] @ (37 GRew] #[08 ARRS feltn=!
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(if) For a chemical reaction the rate constants at temperature 298 K and 338 K are
3.46 x 10 min™ and 4.87 x 10 min respectively. Calculate the energy of activation.
(R =1.987 cal.deg™.mole™).



e arEiae i 298 K @3k 338 K Tweely (d91 #9F TG 3.46 x 10° min™ @R
4.87 x 10° min? | 2gF activation energy %14 4 | (R = 1.987 cal.deg™.mole™) |
2+2+2+4 =10

(b) (i) Which one is more stable — N, or N, ? Discuss it from Molecular Orbital
theory.

N, @ N," @3 S5 (190 (&1 3% 2 =+ %< wg (Molecular Orbital Theory)

SRR AT |

(i1) State Fajan’s rule. Compare and explain the ionic character between SnCl, &
Sncly.
TG (b [F® 1 | SnCly @3 Sncl, G SR 4G Gelal 4 |

(iii) Draw the structure of B,Hg and explain its bonding type.
BoHs - G 9157 STF 7 @R OF 5+ 2AFFS AT T |
1+3+1+2+1+2 =10



