
B.Sc. Semester-II (Honours) Examination, 2018

CHEMISTRY

Subject Code : 21403 Course Code : SH/CHEM/203/GE-2

Course Title : States of Matter & Chemical Kinetics; Chemical Bonding &

Molecular Structure, p-Block Elements

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.

1. Answer any five questions: 1×5=5

Œ˚-Œfl¬±ÀÚ± ¬Û“±‰¬øÈ¬ √õ∂Àùüı˛ Î¬◊Mı˛ ±› –

(a) Write down the unit of rate constant for a zero-order reaction.

˙”Ú… Sê˜ øıøSê˚˛±ı˛ Œé¬ÀS øıøSê˚˛± ˝±ı˛ ÒËnıÀfl¬ı˛ ¤fl¬fl¬ fl¬œ∑

(b) Write down the hydrolysis products of NCl
3
.

NCl
3
-¤ı˛ ’±^«øıÀù≠¯∏ÀÌ Î¬◊»¬Ûiß Œ˚Ã·&ø˘ Œ˘À‡±/

(c) Among LiCl and NaCl which one is more covalent?

 LiCl ¤ı— NaCl-¤ı˛ ˜ÀÒ… Œfl¬±ÚøÈ¬ Œıø˙ ¸˜À˚±Êœ∑

(d) What do you mean by critical temperature of a gas?

·…±À¸ı˛ ¸—fl¬È¬ Ó¬±¬Û˜±S± ı˘ÀÓ¬ fl¬œ Œı±Á¬∑

(e) Draw the structure of Di-borane.

Î¬±˝◊-Œı±ı˛ÀÚı˛ ·Í¬Ú ’Ç¬Ú fl¬Àı˛±/

(f) What is Mosaic Gold?

Œ˜±Ê± ◊̋fl¬ Œ·±ã fl¬œ∑

(g) Write down the mathematical expression for the Most Probable Velocity of a gas.

·…±À¸ı˛ ¸Àı«±B‰¬ ¸y¬±ı… ·øÓ¬Àı· (Most Probable Velocity)-¤ı˛ ·±øÌøÓ¬fl¬ ı˛±ø˙˜±˘±øÈ¬ Œ˘À‡±/

(h) Define Activation Energy for a chemical reaction.

ı˛±¸±˚˛øÚfl¬ øıøSê˚˛±ı˛ Œé¬ÀS ¸øSê˚˛fl¬ı˛Ì ˙øMê (Activation Energy)-¤ı˛ ¸—:± ±›/
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2. Answer any two questions: 5×2=10

Œ˚-Œfl¬±ÀÚ± ≈øÈ¬ √õ∂Àùüı˛ Î¬◊Mı˛ ±› –

(a) (i) Calculate the bond orders for O
2
 and 2

O  according to Molecular Orbital Theory.

¬’±Ìøıfl¬ fl¬é¬fl¬ Ó¬MW (Molecular Orbital Theory) ’Ú≈˚±˚˛œ O
2 

¤ı— 2
O -¤ı˛ ıg¬Ú Sê˜ (Bond order)

øÚÌ«̊ ˛  fl¬Àı˛±/

(ii) Which one have more electron affinity—F or Cl? 4+1=5

¬F ¤ı— Cl-¤ı˛ ˜ÀÒ… fl¬±ı˛ ˝◊À˘fl¬È¬™Ú ’±¸øMê Œıø˙∑

(b) (i) What is solvation energy? Discuss its importance.

^±ıfl¬±˚˛Ú ˙øMê fl¬œ∑ ^±ıfl¬±˚˛Ú ˙øMêı˛ &èQ ’±À˘±‰¬Ú± fl¬Àı˛±/

(ii) Describe the structure of CsCl crystal. (1+2)+2=5

CsCl Œfl¬˘±À¸ı˛ ·Í¬Ú ıÌ«Ú± fl¬Àı˛±/

(c) (i) ‘At normal temperature, Nitrogen is a gas but Phosphorus is solid’—Explain.

¸±Ò±ı˛Ì Ó¬±¬Û˜±S±˚˛ Ú±˝◊ÀÈ¬™±ÀÊÚ ¤fl¬øÈ¬ ·…±¸ øfl¬c Ù¬¸Ù¬ı˛±¸ fl¬øÍ¬Úñı…±‡…± fl¬Àı˛±/

(ii) Deduce the structure of ClF
3
 from VSEPR theory. 2+3=5

VSEPR ¬Ó¬MW ŒÔÀfl¬ ClF
3
-¤ı˛ ·Í¬Ú ıÌ«Ú± fl¬Àı˛±/

(d) (i) Deduce the values of critical volume (Vc) and critical temperature (Tc) from van der Waals’

equation.

ˆ¬…±Ú-Î¬±ı˛ ›˚˛±À˘ı˛ ¸˜œfl¬ı˛Ì ŒÔÀfl¬ ¸—fl¬È¬ ’±˚˛Ó¬Ú (Vc) ¤ı— ¸—fl¬È¬ Ó¬±¬Û˜±S± (Tc)-¤ı˛ ˜±Ú øÚÌ«˚˛ fl¬Àı˛±/

(ii) What is the unit of reaction rate? 4+1=5

¬øıøSê˚˛±ı˛ ˝±Àı˛ı˛ ¤fl¬fl¬ fl¬œ∑

3. Answer any one question: 10×1=10

Œ˚-Œfl¬±ÀÚ± ¤fl¬øÈ¬ √õ∂Àùüı˛ Î¬◊Mı˛ ±› –

(a) (i) HNO2 can act as both oxidizing and reducing agent—why? 2

¬HNO2 Ê±ı˛fl¬ › øıÊ±ı˛fl¬ Î¬◊ˆ¬˚˛ ˆ”¬ø˜fl¬±˝◊ ¬Û±˘Ú fl¬ı˛ÀÓ¬ ¬Û±Àı˛ Œfl¬Ú∑

(ii) What happens when iodine solution is added to sodium thiosulphate solution? (with reaction)

¬Œ¸±øÎ¬˚˛±˜ Ô±À˚˛±¸±˘ÀÙ¬È¬ ^ıÀÚı˛ ¸Àº ’±À˚˛±øÎ¬Ú Œ˚±· fl¬ı˛À˘ fl¬œ ‚ÀÈ¬ øıøSê˚˛±¸˝ Œ˘À‡±/ 2

(iii) In between ammonia and phosphine, which one is more basic and why? 3

’…±À˜±øÚ˚˛± › Ù¬¸øÙ¬ÀÚı˛ ˜ÀÒ… Œfl¬±ÚøÈ¬ ’À¬Ûé¬±fl‘¬Ó¬ Œıø˙ é¬±ı˛fl¬œ˚˛ ¤ı— Œfl¬Ú∑

(iv) Arrange NaF, NaCl, NaBr and NaI according to their melting point. (Give reason) 3

¬NaF, NaCl, NaBr ¤ı— NaI-¤ı˛ ·˘Ú±ÀÇ¬ı˛ Sê˜ Œ˘À‡± › ı…±‡…± fl¬Àı˛±/
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(b) (i) What do you mean by surface tension of a liquid? ‘Surface tension of a liquid is zero at critical

temperature’—Explain. 1+2=3

¬Ó¬ı˛À˘ı˛ ¬¬Û‘á¬È¬±Ú ı˘ÀÓ¬ fl¬œ Œı±Á¬∑ ë¸—fl¬È¬ Ó¬±¬Û˜±S±˚˛ Œfl¬±Ú Ó¬ı˛À˘ı˛ ¬Û‘á¬È¬±Ú ˙”Ú…íñı…±‡…± fl¬Àı˛±/

(ii) Draw Amagat’s curves (PV vs. P) (in the same graph) at three temperatures for a real

gas — below the Boyle Temperature, at the Boyle Temperature and above the Boyle

Temperature. 3

Œfl¬±ÀÚ± ı±ô¶∏ı ·…±À¸ı˛ Œé¬ÀS ’…±˜±·±ÀÈ¬ı˛ PV vs. P Œ˘‡ø‰¬SøÈ¬ øÓ¬ÚøÈ¬ Ó¬±¬Û˜±S±˚˛ ’Ç¬Ú fl¬Àı˛± ï¤fl¬˝◊ Œ˘‡ø‰¬Só
ñıÀ˚˛˘ Ó¬±¬Û˜±S±ı˛ ÚœÀ‰¬, ıÀ˚˛˘ Ó¬±¬Û˜±S±˚˛ ¤ı— ıÀ˚˛˘ Ó¬±¬Û˜±S±ı˛ ›¬ÛÀı˛ı˛ Œfl¬±ÀÚ± Ó¬±¬Û˜±S±˚˛/

(iii) Calculate the activation energy for dissociation of N
2
O

5
, whose rate constants at 25°C and 65°C

are 3·46×10–5 min–1 and 4·87×10–3min–1 respectively. 4

25°C ¤ı— 65°C Î¬◊̄ ûÓ¬±˚˛ N
2
O

5
-¤ı˛ øıÀ˚˛±ÊÚ øıøSê˚˛±ı˛ ˝±ı˛ ÒËnıÀfl¬ı˛ ˜±Ú ˚Ô±SêÀ˜ 3·46×10–5 min–1 ¤ı—

4·87×10–3min–1  øıøSê˚˛±øÈ¬ı˛ ¸øSê˚˛fl¬ı˛Ì ˙øMê øÚÌ«˚˛ fl¬Àı˛±/

___________
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