B.Sc. 2nd Semester (Programme) Examination, 2021
CHEMISTRY

(States of Matter & Chemical Kinetics; Chemical Bonding & Molecular Structure etc.)
Paper: SP/CHE/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 of the following questions: 1x5=5
(T (1 AT6f6 79 Tod W8:
@ Explain the basicity of H3PO..
H3PO, 97 STRsIfReT I5T25T 1|

(b) State two uses of rare gases.

AT ST STo]= A 96 IRRT (TR

(c) Write down the van der Waals equation for n moles of a real gas.
N (N TR SHIEE Ia§ SIAGTH ST SN FFATG (T

(d) Determine the dimension of Surface Tension.

ELIAGERICIEER G

(e) Write down the chemical formula of Hyponitrous acid.

TRONARE WG TNINF TS @R

() Write down Maxwell's equation for distribution of molecular speeds.
THSTETT A5G THET TAPIA B (AT

(@)  Write down the two important postulates of Kinetic Theory of Gases.

ST sifeeed 9ft szw T Fe f3ge 3@

(h) In between SnCl, and SnCl, which one has higher ionic character?

SnCl, 8 SnCl, 97 & (FHoF NI T bfFa @?
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2. Answer any two of the following questions: 5x2 =10
T @ 9f6 JCIF T 118 .
(a) Derive an expression for the rate constant of a first order reaction. State its unit.
236 2% T [{AFTE AT 79 3@ MNA6F THFAA6 SA 0 FET| 97 955
f? 4+1=5
(b) (i) o bond is more stronger than = bond. — Explain.

o THA 1w IFHA AT (@A M — I3 @7

(it) What will happen when CaC; is heated with N,? Give equation.

SNFIN 7 CaC, (F N, 97 TXw ToF FAE (¥ f[IFI1 3@ 3|
(iii) What is Marshall's acid?
Marshall’s STG 317 2+2+1 =5

(©) Determine the values of critical volume (V.), critical pressure (P¢), critical

temperature (T) of van der Waals gas and hence show that RT./P.V. = 8/3.
SIS ST N0 IO (Vo), RFCETT (Pe) 3 WF0 W] (To) A7 J foyely

PET AR AT (V@ (W18 (T RT/PcV = 8/3. 5

(d) (i) SiCly is easily hydrolysed but CCl, is not. — Explain.

SiCl, =@ AufFE e 27 fF& CCl, T AT — I FETI

(ii) SO, molecule is polar but CO, molecule is non-polar. — Explain.

SO, &3 58 CO, JAFIT — IV FE 3+2=5
3. Answer any one of the following questions: 10x1 =10
@ (P 936 AT o ulas

(@ (i) Write down the Arrhenius equation for rate constant. Draw the plot of InK vs 1/T.

T HFIF N TG NFRFIT TNFFAT @71 InK vs /T 97 (@4foa 359 F&E1|
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(if) Half-life of a first order reaction is 20 min at 25°C and at 35°C temperature the half-

life of the same reaction is 15 minutes. Calculate the ratio of rate constant at said

temperature.

25°C SPIAIT AF(6 SN FAREIE Y 20 A6 8 35°C SremEE P aF2

fafFarm o=fig 15 6| 92 42 ST eay 29 3% 97 SIS o FE1|

(iii) Draw the structure of H,O according to VSEPR Theory.

VSEPR ©% a7 RIS H,0 a7 ST9d 9% 37|

(iv) NH3 is pyramidal while CHy is tetrahedral shape. — Explain.

NH; RIS SI$ies fF& CH, bpiedsd — I FET| 2+3+2+3=10
(b) (i) Discuss the effect of temperature on surface tension of the liquid.

CAET TOCIE ST THOTF TSI A6 FE|

(i1) Find the percentage of occupied space in an FCC atomic lattice.

FCC TR =5l S e aa st fovef ¥ el

(iii) Define Schottky defect.
To(F >0 2

(iv) Which one is more stable — O, or O,"? Discuss it from Molecular Orbital Theory.

0, 972 0,97 T (FE(6 @ IR AN TF IHF 05 (I aft T F@ETI

(v) Name the two oxides of sulphur with their formula.

%1 97 6 AFNRSG A7 J1 3 N &© (AT 2+2+1+(1+2)+2 = 10



