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B.Sc. 2nd Semester (Honuors) Examination, 2019

CHEMISTRY

(Sates of Matter and Chemical Kinetics; Chemical Bonding and Moleculer Structure etc.)

Paper : SH/CHE/203/GE-2

Course ID :  21414
Time:  1 Hour 15 Minutes Full Marks: 25

The figures in the right and side margin indicate full marks.

Candidates are required to give their answers in their own words
as far as practicable.

øé¬Ì õ∂±ôL√¶ö ¸—‡…±&ø˘ √õ∂Àùüı˛ ¬Û”Ì«˜±ÀÚı˛ øÚÀ«˙fl¬/
¬Ûı˛œé¬±Ô«œÀı˛ ˚Ô±¸y¬ı øÚÀÊı˛ ˆ¬±¯∏±˚˛ Î¬◊Mı˛ øÀÓ¬ ˝Àı/

1. Answer any five questions: 1×5=5

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

(a) Write down the relation between average kinetic energy of gas molecules with temperature.

·…±À¸ı˛ ·h¬ ·øÓ¬˙øMêı˛ ¸±ÀÔ Ó¬±¬Û˜±S±ı˛ ¸•Ûfl«¬øÈ¬ Œ˘À‡±/

(b) What is specific reaction rate?

’±À¬Ûøé¬fl¬ øıøSê˚˛± ˝±ı˛ ı˘ÀÓ¬ fl¬œ Œı±ÀÁ¬±∑

(c) Write down the S.I. unit of coefficient of viscosity.

S.I. ¬ÛX¬øÓ¬ÀÓ¬ ¸±fÓ¬±ÀÇ¬ı˛ ¤fl¬fl¬ Œ˘À‡±/

(d) Draw the structure of Borazole.

Œı±ı˛±ÊÀ˘ı˛ ·Í¬Ú ’Ç¬Ú fl¬Àı˛±/

(e) Give an example of Interhalogen compound.

ëë’±ôL√–˝…±À˘±ÀÊÚíí Œ˚ÃÀ·ı˛ ¤fl¬øÈ¬ Î¬◊±˝ı˛Ì ±›/

(f) What is Marshall’s acid?

˜±˙«±˘ ’…±ø¸Î¬ fl¬œ∑

(g) Draw the structure of PCl5.

PCl5-¤ı˛ ·Í¬Ú ’Ç¬Ú fl¬Àı˛±/

(h) What do you mean by Boyle Temperature of a gas?

√·…±À¸ı˛ ıÀ˚˛˘ Ó¬±¬Û˜±S± ı˘ÀÓ¬ fl¬œ Œı±ÀÁ¬±∑
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2. Answer any two questions: 5×2=10

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

(a) (i) Which one is more stable — N2 or 2N
+ ? Discuss it from Moleculer Orbital Theory.

N2 ¤ı— 2N
+ -¤ı˛ ˜ÀÒ… Œfl¬±ÚøÈ¬ Œıø˙ ¸≈ø¶öÓ¬∑ ’±Ìøıfl¬ fl¬é¬fl¬ Ó¬MW ïMoleculer Orbital Theoryó

’Ú≈˚±˚˛œ ı…±‡…± fl¬Àı˛±/

(ii) Which has higher Bond Dissociation Energy — F2 or Cl2? (1+3)+1=5

F2 ¤ı— Cl2-¤ı˛ ˜ÀÒ… Œfl¬±ÚøÈ¬ı˛ ıg¬Ú øıÀ˚˛±ÊÚ ˙øMê Œıø˙∑

(b) (i) Write down the Born-Lande equation for Lattice Energy.

 Ê±˘fl¬ ˙øMêı˛ ıÚ«-˘…±ÚÀÎ¬ ¸˜œfl¬ı˛ÌøÈ¬ Œ˘À‡±/

(ii) Describe the structure of unit cell of CsCl crystal. 2+3=5

CsCl Œfl¬˘±À¸ı˛ ¤fl¬fl¬ Œfl¬±À¯∏ı˛ ·Í¬Ú ıÌ«Ú± fl¬Àı˛±/

(c) (i) What is Pseudo first order reaction? Give an example.

“Pseudo first order reaction” ı˘ÀÓ¬ fl¬œ Œı±ÀÁ¬±∑ ¤fl¬øÈ¬ Î¬◊±˝ı˛Ì ±›/

(ii) Half-life of a first order reaction is 15 minutes at 25°C. But at 32°C temperature
the half-life of the same reaction is 10 minutes. Calculate the ratio of rate constant
at said temperature.

25°C Î¬◊¯ûÓ¬±˚˛ ¤fl¬øÈ¬ √õ∂Ô˜ Sê˜ øıøSê˚˛±ı˛ ’Ò«±˚˛≈ ˝˘ 15 ø˜øÚÈ¬, ’±ı±ı˛ 32°C Î¬◊¯ûÓ¬±˚˛ ›˝◊ øıøSê˚˛±ı˛
’Ò±«̊ ≈̨ ˝˘ 10 ø˜øÚÈ¬/ Î¬◊Mê Î¬◊¯ûÓ¬±≈øÈ¬ÀÓ¬ rate constant-¤ı˛ ’Ú≈¬Û±Ó¬ øÚÌ«˚˛ fl¬Àı˛±/

(iii) In which condition(s) a real gas behaves like an ideal gas? 2+2+1=5

Œfl¬±Ú Œfl¬±Ú ˙ÀÓ«¬ ¤fl¬øÈ¬ ı±ô¶∏±ı ·…±¸ ’±«˙ ·…±À¸ı˛ Ú…±˚˛ ’±‰¬ı˛Ì fl¬Àı˛∑

(d) (i) Draw the structure of NH3 according to VSEPR Theory.

VSEPR Ó¬MW ŒÔÀfl¬ NH3-ı˛ ·Í¬Ú ’Ç¬Ú fl¬Àı˛±/

(ii) Explain the stability order PbCl2 and PbCl4. 3+2=5

PbCl2 ¤ı— PbCl4-¤ı˛ ¶ö±ø˚˛ÀQı˛ Sê˜ ı…±‡…± fl¬Àı˛±/

3. Answer any one question: 10×1=10

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

(a) (i) Arranage HClO3, HClO2, HClO4, and HClO acids according to increasing acidity
citing appropiate reasons.

HClO3, HClO2, HClO4 ¤ı— HClO ’•°&ø˘Àfl¬ Sê˜ıÒ«˜±Ú ’•°Ó¬± ’Ú≈̧ ±Àı˛ ¸±Ê±› ¤ı— fl¬±ı˛Ì
Î¬◊À{°‡ fl¬Àı˛±/

(ii) For a gas Tc = 304·2 K; Pc = 72·8 atm. Calculate van der Waals constants for the
gas.

¤fl¬øÈ¬ ·…±À¸ı˛ Tc = 304·2 K; Pc = 72·8 atm, ·…±¸øÈ¬ı˛ van der Waals ÒËnıfl¬&ø˘ øÚÌ«˚˛ fl¬Àı˛±/
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(iii) Explain at room temperature why CO2 is a gas but SiO2 solid.

¸±Ò±ı˛Ì ’ı¶ö±˚˛ CO2 ¤fl¬øÈ¬ ·…±¸ øfl¬c SiO2 fl¬øÍ¬Ú ¬Û±Ô«/ ñ ı…±‡…± fl¬Àı˛±/

(iv) Give the chemical formula and one important use of borax. 3+3+2+2=10

Œı±ı˛±À'ı˛ ı˛±¸±˚˛±øÚfl¬ ¸—Àfl¬Ó¬ ¤ı— ¤fl¬øÈ¬ &èQ¬Û”Ì« ı…ı˝±ı˛ Œ˘À‡±/

(b) (i) Give two important differences between order and molecularity of a reaction.

’±Ìøıfl¬Ó¬± ¤ı— SêÀ˜ı˛ ˜ÀÒ… ≈øÈ¬ &èQ¬Û”Ì« ¬Û±Ô«fl¬… Œ˘À‡±/

(ii) What happens when white P is boiled with NaOH solution (Give equation)?

¸˜œfl¬ı˛Ì¸˝ øıı‘Ó¬ fl¬Àı˛± ˚‡Ú ¸±± P-Œfl¬ NaOH ^ıÌ ¸˝ ŒÙ¬±È¬±ÀÚ± ˝˚˛/

(iii) Give two differences between Schottky and Frenkel defect.

¶®È¬øfl¬ ¤ı— ŒÙË¬Ç¬˘ SêøÈ¬ı˛ ˜ÀÒ… ≈øÈ¬ ¬Û±Ô«fl¬… Œ˘À‡±/

(iv) Waht is the effect of increase of temperature and pressure on coefficient of viscosity

of gases. 2+3+2+3=10

Ó¬±¬Û ¤ı— ‰¬±¬Û ı‘øX¬ı˛ √õ∂ˆ¬±ı ·…±À¸ı˛ ¸±fÓ¬±ÀÇ¬ı˛ Î¬◊¬Ûı˛ fl¬œ ˝Àı∑
————
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