282/Chem(O) 23/21414

B.Sc. Semester-II Examination, 2023

CHEMISTRY [Honours]
Course ID : 21414 Course Code : SH/CHEM/203/GE-2

Course Title : States of Matter & Chemical Kinetics;
Chemical Binding & Molecular Structure, p-Block Elements

[OLD SYLLABUS]
Time : 1 Hour 15 Minutes Full Marks : 25
The figures in the right-hand margin indicate marks.

Candidates are required to give their answers in
their own words as far as practicable.
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1. Answer any five of the following: 1x5=5
- SA16fo elsa Teq s ¢

a)  What do you mean by order of a reaction?

I R ow e & @Rie

b)  What is the unit of rate constant for zero order

reaction?
we RIER 29 593 9359 (52

c¢) What is activation energy?

AfFael *ife FIE A 2
[Turn Over]

d)  Vapor density of CO, is 22— What does this

statement mean?
CO,~49 ATy 23— 42 Tfelbs o fve

e)  Write the units of 'a' and 'b' used in the van der

Waals equation.

ST ST FANFAC 7@ 'a' @R 'b'-9d
Geufe @2

f)  Write the hybridization state of central elements
of PCI, and PCI..

PCl,'8 PCl 49 (FH (T FFATH O] (572 |
g)  What is the value of the <HOH bond angle in

water?
Gr(eTe B9 <HOH I8 (FI-43 T 0 2

h)  What is the bond order of O ?
0; ~93 I G T ?
2. Answer any two of the following questions:
5x2=10
Ha @@ 7io 2ee Ted wie

a) Write down the Poiseuille's equation for
determination of viscosity of a liquid. How will
you determine viscosity of an unknown liquid

through Ostwald viscometric method? 2+3=5
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b) i)
ii)
c) 1)
ii)
iii)
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Write the shapes of the following
compounds according to the VSEPR
Theory:

VSEPR ¢ Sl fsfafie (@l eigts
(TR ¢
A T
B) IF,

What do you mean by bond order?
4+1=5

IC G IO F (@RI 2
Draw the shape of the dz? orbit.
dz? (4 SIFRe G (1S |

The lattice energy of MgO is higher than
that of NaF, explain.

MgO-43 =Tif5#! =if& NaF Sieorsl &=, Fizel

RIRISZ&IN
Define hydrogen bonding. 2+2+1=5

YRGS 5 2

(3) [Turn Over]

d 1)

Write down the rate equation of first-order
reaction and derive half-life period for this

reaction.

Aoy @ [Afewa 2w A6 @12 @3
ffgia oz shfefoss el Soistiva el |

A first order reaction is 75% complete in
75 minutes. What is its half-life?
(1+2)+2=5

G e @ [ ae FRG ae% e
23 | 97 WY T ?

3.  Answer any one of the following questions:

10x1=10

@@ @6 AraF Ted wie ¢

a) 1)
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Prove that for a van der Waals gas,
RT,/P.V, =8/3,whereP,V_and T_denote
the critical pressure, critical volume and
critical temperature of the gas
respectively. What do you mean by
Compressibility factor?

OYITCIR S ANAT (F(q & T
RT /PV,=8/3, @AW P,V 8 T JUGE
STIATGR ARG BIoA, HEFD IO ' ARG Wl
T 0 | FRTATST oI TS B (A 2
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iii)

b) 1)
ii)
iii)
1v)
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Define surface tension and what is its unit
in CGS system.

VBT @& 718 g CGS Awfore @3
GFCRT N (1Y |

Sn (II) acts as reductant but Pb (IV) acts
as oxidant— explain.

Sn (1) ez 23113 5% Pb (IV) &5 2103
e FCI— 1AL FCAT |

Write the structure symbol of inorganic
benzene. (3+1)+(2+1)+2+1
Site (@GR oIS @14 |

Derive Bragg's equation.

Ao FARe effewt 79

Calculate critical temperature of a Van der
Waals gas for which P_is 100 atm and b is
50 cm*mol .

I ©IF ST oI TR GRIE Sissiat ofef
9, T & Pc?iﬂ 100 atm €3 b 2
50 cm’mol™ |

Explain shape and geometry of NH,
molecule on the basis of VSEPR theory.

VSEPR wrgs fefers NH, w9 wigfe ¢
SIRICIENENIEEN

What is hydration energy? 4+3+2+1
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