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WEST BENGAL STATE UNIVERSITY

B.Sc. Honours/Programme 2nd Semester Examination, 2020

CEMHGEC02T/CEMGCORO02T-CHEMISTRY (GE2/DSC2)

Time Allotted: 2 Hours Full Marks: 40

The figures in the margin indicate full marks.
Candidates should answer in their own words and adhere to the word limit as practicable.
All symbols are of usual significance.

SECTION-A
Answer four questions taking one from each unit
ATerF T (AF w5 0w oS 1l evea Ted e
Unit-1

1. (a) According to kinetic theory of gas what do you mean by pressure of a gas? Using 1+2
the kinetic gas equation deduce the relation E, :%RT where E, is total kinetic

energy of one mole of gas, R is gas constant and 7' is temperature.
Slvl SR 73 SR SR b7 o700 [ @I 2 MR fo7a I IR 2 I
@ E, =3 RT @I E, 51 4% QI oI o=, R 2271 9517 o< @k T 29 @i

(b) What do you understand by degrees of freedom of a molecule? State the law of 1+1
equipartition of energy.
@ SoF FoFe! Nq! Lo [ @I 9 *Ife= I5=e6d [ifTs @Teal|

(c) State the law of Corresponding States or Reduced Equation of State. 1
el SR I SR SR NS SER AN (e

2. (a) Write down Van der Wall’s equation in case of one mole of a real gas. Write down 1+2
the units of ‘a’ and ‘b’ in this equation.

GF (T A8 MR &) S F-U-CANETH ARG @0 | @2 AN 950 ‘a” € b’
7 GFST @I

(b) At what temperature the average velocity of the gas molecules will be equal to the 2
root mean square velocity of the gas molecules at 63°C?

63°C THOR MR TSR root mean square velocity F© SROR IR 9 ([
T 2(F ?

(c) Why does viscosity arise in a gaseous system? 1

MR AT (Tl ST 2 9
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3. Define coefficient of viscosity of a liquid. State its unit. How does the viscosity 1+1+2
coefficient of a liquid vary with temperature?
SR HNO] Yl IS 7S | QT TP (#10 | TRew] ARACH I G HNASIF
sl sifeea =1 i S|

4. (a) Surface tension and surface energy of a liquid are same. Comment on the 1+1
statement. What is the effect on surface tension of water when soap is added in it?

IO @ 7p¥fE @31 IS 997 TS FCE | T AR IS SCER 2POId 87
5 2o 2T 9

(b) Which method and instrument are used for measuring surface tension of a liquid? 1

@ 7S 6 (I T8 IR F(R G (6 SACETR 7ROl Mol 27 9

(c) How does surface tension of a liquid vary with rise in temperature? 1
(I SAER 75 SivNigl e e (el #Rafee za ¢

Unit-111
5. (a) State Steno’s law of constancy of crystal angles of a solid crystal. 1
Foe1 (AR 2O AN (IR &FaFo] 7/Fe EHrR 34 @Tedl|
(b) What are the symmetry elements of a solid crystal? 1
Ofs Ffow TR aferel 9
(c) Write down the Bragg’s equation explaining all the terms involved. 1+1

o 9 AN @A LeoFH 2w G FE |

6. (a) Calculate the number of atoms in a unit cell of a face-centred and body-centred |
cubic lattice.

4T *P-FUT 8 GFT (- TFTE FHoF TN & 9T @I TG HRA
el SCA

(b) What are the Weiss Indices of a plane whose Miller Indices are (2, 1, 0)? 1
3B ST SR 5 el et T e 5= (2, 1, 0)

+1

N|—
No|—

Unit-1V

7. (a) Deduce an expression of rate constant for a first order reaction assuming the initial 3
concentration of the reaction as ‘a’. Also deduce an expression of half life period
(t,) fromit.

RfFaa 2T Aoy @’ 4@ 2499 &% [ 29 &3 9t 7 Tototiva S
GF (A T GIqPIeT telell T |
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(b) For a first order reaction (¢,) is 15 minutes. Calculate the rate constant of the
reaction.
915 2w @ R o1 e e 15 {61 [iewia ofs e e e

(c) Write the equation of rate constant of a second order reaction.

ey [T sferama 7Tl @t

8. (a) Write down the expression of temperature dependent Arrhenius equation on
reaction rate explaining the terms involved.

Jze Feieler R [iEn Qee Teor S Meaisreor e mies wftiea®
(TN

(b) What do you understand by pseudo uni-molecular reaction? Explain with suitable
example.

2 GG RIE FICF 01 2 Trigge>R FI FCl |
(c) Explain catalyst promoter and catalyst poison with suitable example.

ToY@ TRIRFTR TGP SIS € SIa6 ({7 1] Bl |

SECTION-B
Answer two questions taking one from each unit

2TSTF 20 (AF 36 T e (MG 76 eltaa T wie
Unit-1

9. (a) Discuss the structures of NH; and H,O in the light of VSEPR theory.
VSEPR S(E SICACE NH; 8 H,0-93 910+ SICEba Tl

(b) Define the term “Lattice Energy”. Write down the Bom-Lande equation for
calculation of lattice energy explaining the terms involved.

Tiere *feq W 78| Rge deieelEm P T Tiew *ife Q6@ Bom-Lande
HANFFT e

(c) Agl is insoluble in water but AgF is soluble. Why?
Agl &(e1 SEAR % AgF Sitel TaR (& 9

(d) Comment on the dipole moments of NH; and NFs.
NH; @& NF;-97 RICeE SIS 770 Tole wie |

10.(a) What is meant by hybridization? Explain the structures of BeF, and PCls using this
theory.

FRFAT @0 F @I 9 92 SCeF AR BeF, 8 PCls SR 95 i< SN |
(b) CO; molecule is linear but HO molecule is angular. Explain.

CO, & FREARE % H,0 = (Flielm— i<yl S|
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(c) LiCl or KCl, which one is more covalent? 1
LiCl 91 KC1 &9 &) (FI(6 41 e 9

(d) Write down the molecular orbital electronic configuration of N, molecule. 1
N, S97 S ¥ (molecular orbital) 2ETFa R @02

(e) Why H; is a stable molecule, but He; is not? 1
H, @3 3% o9 % He, 7 (1 ¢

N|—

N|—

Unit-11
11.(a) Give a comparative study of F, Cl, Br and I with respect to their (i) oxides 2x2
(i1) hydracids.

F, Cl, Br € 1 (e 32 (i) S9igC M2 (i) 2A2WIPC AR 99 AT Qe
Y[ RN

(b) What is electronegativity? Arrange the following elements with increasing order of 1+2
electronegativity:

O,N,F, C
SfbeeeFel & ¢ Fraie (Teefis FeRd ofte s SiE Aeies
O,N,F, C

(c) What do you mean by interhalogen compounds? Give example. 2
LI (J5t o709 T @I 2 Twigde e |

12.(a) Discuss the hydrides of nitrogen and phosphorous in a comparative manner. 3
RTS8 THFANCT QLWIRC AR W GeTelIeTF SCD Al |
(b) Explain why? 2x2
(e 2 I A

(1) At room temperature CO, is a gas while SiO; is high melting.
Alie TSR CO, 9P A 71 [5€ Si0, T eIz Ffoe Anid)
(i) Both PCl; and PCls are formed but only NCl; exists—Explain why.

PCl; @& PCl; T©7 (@9l ofoe 21— 5% wysig NCL; #heat a1 Figer i
&l

(c) Why HF is not stored in glass bottle? Explain. 2
HF (& SI0o< (ArOCeT A1 [ I, S iR e

N.B. : Students have to complete submission of their Answer Scripts through E-mail / Whatsapp to
their own respective colleges on the same day / date of examination within 1 hour after end
of exam. University / College authorities will not be held responsible for wrong submission
(at in proper address). Students are strongly advised not to submit multiple copies of the
same answer Script.
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