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

CHEMISTRY

(Bonding and Molecular Structure...Chemical Kinetics T2)

Paper : SP/CHE/201/C-1B

Course ID : 21418

Time : 1 Hour 15 Minutes Full Marks : 25

The figures in the right hand side margin indicate 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«œÀı˛ ˚Ô±¸y¬ı øÚÀÊı˛ ˆ¬±¯∏±˚˛ Î¬◊Mı˛ øÀÓ¬ ˝Àı/

1. Answer any five questions: 1×5=5

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

(a) In between Li and Cs which one has higher ionic character?

Li › Cs-¤ı˛ ˜ÀÒ… fl¬±ı˛ Ó¬øh¬»À˚±Êœ ‰¬øı˛S Œıø˙∑

(b) Write mathematical expression of Bragg’s law.

Bragg-¤ı˛ ¸”SøÈ¬ı˛ ·±øÌøÓ¬fl¬ ı˛+¬ÛøÈ¬ Œ˘À‡±/

(c) Write electronic configuration of Fe3+.

Fe3+-¤ı˛ ◊̋À˘fl¬CÚ øıÚ…±¸ Œ˘À‡±/

(d) Give one example of 1st order reaction.

¤fl¬øÈ¬ õ∂Ô˜ Sê˜ øıøSê˚˛±ı˛ Î¬◊±˝ı˛Ì ±›/

(e) What is carborundum?

fl¬±Àı«±ı˛±`¬±˜ fl¬œ∑

(f) What is the unit of surface tension in C.G.S. system?

C.G.S. ¬ÛX¬øÓ¬ÀÓ¬ ¬Û‘á¬È¬±ÀÚı˛ ¤fl¬fl¬ fl¬œ∑

(g) State the reason behind diagonal relationship of elements.

Œ˜ÃÀ˘ı˛ Œfl¬ÃøÌfl¬ ¸•ÛÀfl«¬ı˛ fl¬±ı˛Ì fl¬œ∑

(h) What is lattice energy?

˘…±øÈ¬˙ ˙øMê fl¬œ∑
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2. Answer any two questions: 5×2=10

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

(a) (i) Discuss the effect of temperature on surface tension of the liquid.

Ó¬ı˛À˘ı˛ ¬Û‘á¬È¬±ÀÚı˛ ›¬Ûı˛ Î¬◊¯ûÓ¬±ı˛ õ∂ˆ¬±ı ı…±‡…± fl¬Àı˛±/

(ii) “1st order reaction can never be completed.” — Explain.

ëë1˜ Sê˜ øıøSê˚˛± fl¬‡Ú› Œ˙¯ ˝˚˛ Ú±/íí ñ ı…±‡…± fl¬Àı˛±/

(iii) Draw the PV vs. P curve for an ideal gas. 2+2+1=5

’±˙« ·…±À¸ı˛ Œé¬ÀS PV – P Œ˘‡ø‰¬SøÈ¬ ’Ç¬Ú fl¬Àı˛±/

(b) (i) Write the units of van der Waal’s constant ‘a’ and ‘b’.

ˆ¬…±`¬±ı˛ ›˚˛±À˘ı˛ ‘a’ ¤ı— ‘b’ ÒËnıÀfl¬ı˛ ¤fl¬fl¬&ø˘ Œ˘À‡±/

(ii) Write down the Arrhenius equation for rate constant.

øıøSê˚˛±ı˛ ˝±ı˛ ÒËnıfl¬ ¸—Sê±ôL√ ’±ı˛À˝øÚ˚˛±À¸ı˛ ¸˜œfl¬ı˛ÌøÈ¬ Œ˘À‡±/

(iii) What do you mean Critical Temperature of a gas? 2+2+1=5

¸—fl¬È¬ Ó¬±¬Û˜±S± ı˘ÀÓ¬ Ó≈¬ø˜ fl¬œ Œı±Á¬∑

(c) (i) HNO2 behaves both as oxidising and reducing agent — Explain.

HNO2 Ê±ı˛fl¬ › øıÊ±ı˛fl¬ ≈ˆ¬±Àı˝◊ fl¬±Ê fl¬ı˛ÀÓ¬ ¬Û±Àı˛ñ ı…±‡…± fl¬Àı˛±/

(ii) Explain why electron-affinity of fluorine is less than chlorine.

ŒÙv¬±øı˛ÀÚı˛ ˝◊À˘fl¬È¬™Ú ’±¸øMê Œflv¬±øı˛ÀÚı˛ ’À¬Ûé¬± fl¬˜ Œfl¬Úñ ı…±‡…± fl¬Àı˛±/

(iii) Write the formula of two oxyacids of sulphur. 2+2+1=5

¸±˘Ù¬±Àı˛ı˛ ≈øÈ¬ ’ø'’…±ø¸ÀÎ¬ı˛ ¸—Àfl¬Ó¬ Œ˘À‡±/

(d) (i) State Fajan’s rule. Compare and explain the ionic character between SnCl4 and SnCl2.

Ù¬…±Ê±ÀÚı˛ ¸”SøÈ¬ øıı‘Ó¬ fl¬Àı˛±/ SnCl4 ¤ı— SnCl2-¤ı˛ ’±˚˛Úœ˚˛ ÒÀ˜«ı˛ Ó≈¬˘Ú± fl¬Àı˛±/

(ii) NF3 is pyramidal while BF3 is triangular planar— Explain. (1½+1½)+2=5

NF3-¤ı˛ ·Í¬Ú ø¬Ûı˛±ø˜Î¬±fl¬±ı˛ øfl¬c BF3 ¸±˜Ó¬ø˘fl¬ øSÀfl¬±Ì±fl¬±ı˛ñ ı…±‡± fl¬Àı˛±/

3. Answer any one question: 10×1=10

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

(a) (i) Iodine is slightly soluble in water but readily soluble in presence of KI. — Give reason.

ÊÀ˘ ’±À˚˛±øÎ¬Ú ¶§ä^±ı… øfl¬c KI-¤ı˛ Î¬◊¬Ûø¶öøÓ¬ÀÓ¬ ^±ı…Ó¬± ıU&Ì ı‘øX¬ ¬Û±˚˛/ ñ fl¬±ı˛Ì Œ‡±›/

(ii) Compare with example the catenation property of carbon and silicon.

Î¬◊±˝ı˛Ì¸˝À˚±À· fl¬±ı«Ú › ø¸ø˘fl¬ÀÚı˛ fl¬…±øÈ¬ÀÚ˙Ú ÒÀ˜«ı˛ Ó≈¬˘Ú± fl¬Àı˛±/
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(iii) Explain the acidity order of HF, HCl, HBr and HI.

HF, HCl, HBr ¤ı— HI-¤ı˛ ’…±ø¸øÎ¬øÈ¬ı˛ Sê˜ ı…±‡…± fl¬Àı˛±/

(iv) Write down the main differences between 1st and 2nd order reactions.

2+3+2+3=10

1˜ › 2˚˛ Sê˜ øıøSê˚˛±ı˛ ˜”˘·Ó¬ ¬Û±Ô«fl¬…&ø˘ Œ˘À‡±/

(b) (i) What do you mean by half life period of a chemical reaction?

 Œfl¬±ÀÚ± øıøSê˚˛±ı˛ ’Ò«ÊœıÚ fl¬±˘ ı˘ÀÓ¬ fl¬œ Œı±ÀÁ¬±∑

(ii) Draw the structure of B2H6 and explain its bonding type.

B2H6-¤ı˛ ·Í¬Ú ’Ç¬Ú fl¬Àı˛± ¤ı— ¤ı˛ ıg¬Ú-õ∂fl‘¬øÓ¬ ı…±‡…± fl¬Àı˛±/

(iii) Among Cav, Crms and Cmp – which one has the largest value and why?

Cav, Crms ¤ı— Cmp-¤ı˛ ˜ÀÒ… Œfl¬±ÚøÈ¬ı˛ ˜±Ú ¸ı«±øÒfl¬ ¤ı— Œfl¬Ú∑

(iv) Name the two hydrides of oxygen with their formula. 2+(1+2)+(1+2)+2=10

¸—Àfl¬Ó¬¸˝ ’ø'ÀÊÀÚı˛ ≈øÈ¬ ˝±˝◊E±˝◊ÀÎ¬ı˛ Ú±˜ Œ˘À‡±/

___________
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