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UG/2nd Sem/G/20(CBCS)

2020

CHEMISTRY (General)
Paper : CEMG - DC - 2T/GE - 2T

(CBCS)

Full Marks : 25 Time : Two Hours

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

(a) Dipole moment is given by —

(i) q×d

(ii) q/d

(iii) q/d2

(iv) None of these

(b) Among BCl3, H2O, PCl5, CO2 molecules, which one central atom is sp3d
hybridized ?

(i) BCl3
(ii) H2O

(iii) PCl5
(iv) CO2
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(c) AlF3 ionic but AlCl3 covalent due to —

(i) Resonance

(ii) Lattice energy

(iii) Fajan’s rule

(iv) None of these

(d) Ascending order of boiling point of H2O, H2S, H2Se and H2Te is —

(i) H2S < H2Se < H2Te < H2O

(ii) H2Te < H2S < H2Se < H2O

(iii) H2Se < H2Te < H2S < H2O

(iv) H2S < H2Te < H2Se < H2O

(e) Select the correct statement/relation —

(i) rms velocity = (2RT/M)1/2

(ii) mean velocity = (3T/M)1/2

(iii) Most probable velocity = (2RT/M)1/2

(iv) rms>most probable>average

(f) Number of atoms per unit cell in FCC is —

(i) 2

(ii) 4

(iii) 6

(iv) 8

(g) At the critical temperature, the surface tension of the liquid —

(i) Is zero

(ii) Is infinity

(iii) Is the same as that at the other temperature

(iv) Cannot be determined
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(h) What is the unit of rate constant in first order reaction ?

(i) mol s–1

(ii) s–1

(iii) mol dm–3 s–1

(iv) mol–1 dm3 s–1

2. Answer any four questions : 2×4=8

(a) Explain why melting point of NaCl is higher than CuCl ?

(b) Bond order of 2O   is more than 2O   justify..

(c) At normal temperature H2O is liquid but H2S is gas — explain.

(d) Draw the structure of KI3.

(e) The rate constant for second order reaction is 23.33 10
3 1 1dm mol s  . If the initial concentration of the reactant is 0.05 3dm ,

calculate its half-life.

(f) If the intercepts made by three planes are l, 2l and l/2 along x, y and
z axes respectively, then calculate the Weiss and Miller indices for this
system.

(g) Express the van der Waals’ constants a and b in terms of critical
constants.

(h) At 27°C and 5 atm pressure, what are the number of H2 molecules
kept in a 100cc beaker ?

3. Answer any two questions : 6×2=12

(a) (i) Write down two limitations of Valence Bond Theory. 2

(ii) The molecule He2 does not exist — explain. 2

(iii) Chlorine possesses high value of electron affinity than that of fluorine.
Justify. 2
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(b) (i) What is nodal plane ? How many nodal planes will be formed by
the head on overlap of two ‘p’ orbitals ? 2

(ii) Trimethyl amine is pyramidal but trisilylamine is planner, why ? 3

(iii) What is bond order ? 1

(c) (i) Explain graphically how the Maxwell’s distribution of velocities changes
with temperature. 2

(ii) What is meant by Reynolds number ? 1

(iii) Derive the expression for mean free path of the gas. 3

(d) (i) At 15°C, the value rate constant when A decomposes to B is
3 14.8 10 s  . The activation energy, Ea, for this reaction is

80 kJ mol–1. At what temperature, the value of rate constant will be
4 11.5 10 s ? 3

(ii) Show that 74% of the space in a crystal is occupied by the atoms
in case of a FCC lattice. 3

îDy %̃îy”

”!Çþ’ ²Ìyhsþßþi ¢‚…Äy=!œ þ™)’Å›y˜ !˜öì”ÅŸ „þöìîûÐ

1Ð öë ö„þyöì̃ y þ™¤y‰þ!Ýþ ²ÌöìÙÀîû vþz_îû ”yç ­ 1×5=5

(a) vþy£zöìþ™yœ ö›yöì›rÝþ !˜öì”Å!Ÿ“þ £ëû éôôôé

(i) q×d

(ii) q/d

(iii) q/d2

(iv) ~îû ö„þyöì̃ y!Ýþ£z ˜ëû
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(b) BCl3, H2O, PCl5, CO2 ~£z x’%=!œîû ›öì•Ä ö„þy ä̃!Ýþîû ö„þw#ëû þ™îû›y’%!Ýþ sp3d
¢‚„þîûy!ëû“þ Úé

(i) BCl3
(ii) H2O

(iii) PCl5
(iv) CO2

(c) AlF3 xyëû̃ #ëû !„þlsþþ AlCl3 ¢›öìëy‹#Ð ~îû „þyîû’ £öìœyéôôôé

(i) x %̃îû’˜

(ii) lattice Ÿ!_«

(iii) šþÄy‹˜éôé~îû !˜ëû›

(iv) ~îû ö„þyöì̃ y!Ýþ£z ˜ëû

(d) H2O, H2S, H2Se ~î‚ H2Te ö„þ ßþ³%þÝþ˜yBþéôé~îû e«›î•Å›y %̃¢yöìîû ¢y‹yöìœ þ™y£z éôôôé

(i) H2S < H2Se < H2Te < H2O

(ii) H2Te < H2S < H2Se < H2O

(iii) H2Se < H2Te < H2S < H2O

(iv) H2S < H2Te < H2Se < H2O

(e) ¢!àþ„þ !îî,!“þ/¢Á™„Åþ !˜îÅy‰þ˜ „þöìîûy éôôôé

(i) rms †!“þöìî† = (2RT/M)1/2

(ii) †vþü †!“þöìî† = (3T/M)1/2

(iii) ¢îöì‰þöìëû ¢½þyî˜y›ëû öî† = (2RT/M)1/2

(iv) rms>most probable>average
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(f) “þœöì„þ!w„þ ‡˜ „þyàþyöì›yöì“þ ²Ì!“þ £zvþz!˜Ýþ „þöìÇþ þ™îû›y’%îû ¢‚…Äy éôôôé

(i) 2

(ii) 4

(iii) 6

(iv) 8

(g) ¢‚„þÝþ “þyþ™›yeyëû “þîûöìœîû þ™,ÛþÝþy˜ £öìœy éôôôé

(i) Ÿ)̃ Ä

(ii) x¢#›

(iii) x˜Äy˜Ä “þyþ™›yeyëû öë›˜ £ëû

(iv) !˜’Åëû „þîûy ëyëû ˜y

(h) ²Ìí› e«öì›îû !î!e«ëûyöì“þ !ßþiîû £yöìîûîû ~„þ„þ „þ# Úééé

(i) mol s–1

(ii) s–1

(iii) mol dm–3 s–1

(iv) mol–1 dm3 s–1

2Ð öë ö„þyöì̃ y ‰þyîû!Ýþ ²ÌöìÙÀîû vþz_îû ”yç ­ 2×4=8

(a) NaCléôé~îû †œ˜yBþ ö„þ˜ CuCléôé~îû öíöì„þ öîŸ# Ú

(b) 2O  ôé~îû îõþ˜e«› 2O  ô~îû “%þœ˜yëû öî!Ÿé ôôôé ›)œÄyëû̃  „þöìîûyÐ

(c) ¢y•yîû’ “þyþ™›yeyëû H2O “þîûœ !„þlsþ H2S †Äy¢é ôôôé îÄy…Äy „þöìîûyÐ

(d) KI3éôé~îû †àþ˜ ¢‚öì„þ“þ öœöì…yÐ

(e) !m“þ#ëû e«öì›îûû !î!e«ëûyîû ‹˜Ä £yîûéôé•Êî„þ £öìœy 23.33 10 3 1 1dm mol s  Ð ë!”

!î!e«ëûöì„þîû ²Ìyí!›„þ ‡˜c £ëû 0.05 3dm – !î!e«ëûyîû xkÅþ ‹#î˜„þyœ †’˜y „þöìîûyÐ
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(f) ë!” x, y ~î‚ z xÇþ îîûyîîû !“þ˜!Ýþ “þöìœîû öŠé”˜ ÷”‡ÅÄ ëíye«öì› l, 2l ~î‚ l/2
£ëû– “þy£öìœ !¢öìÞÝþ›éôé~îû ‹˜Ä çöìëû£z¢ ~î‚ !›œyîû ¢)‰þ„þ=!œ †’˜y „þöìîûyÐ

(g) ¦þÄy˜ vþyîû çëûyœ¢ •Ê&î„þ a ~î‚ b ö„þ ¢‚„þÝþ •Ê&î„þ=!œîû ›y•Äöì› ²Ì„þyŸ „þöìîûyÐ

(h) 27°C ~î‚ 5 atm ‰þyöìþ™– 100cc !î„þyöìîû H2 x’%=!œîû ¢‚…Äy „þ“þ Ú

3Ð öë ö„þyöì̃ y ”%£z!Ýþ ²ÌöìÙÀîû vþz_îû ”yç ­ 6×2=12

(a) (i) ¦þÄyöìœª îuþ “þ_é́ôé~îû ”%!Ýþ ¢#›yîkþ“þy öœöì…yÐ 2

(ii) He2 x’%îû ö„þyöì̃ y x!hßþc ö˜£z éôôôé !îöìÙÕ¡ì’ „þöìîûyÐ 2

(iii) Fluorine xöìþ™Çþy ö„Ïþy!îû̃ éôé~îû £zöìœQÉ̃  xy¢!_«îû ›y˜ öî!Ÿ éôôô é!î‰þyîû „þöìîûyÐ 2

(b) (i) ö˜yvþyœ “þœ !„þ Ú ”%!Ýþ !þ™éôéx!îÅÝþyœ ›%öì…y›%!… x!¦þöìœþ™˜ „þîûöìœ „þëû!Ýþ ö˜yvþyœ
“þœ vþzêþ™§¬ £öìîÚ 2

(ii) Trimethyl amine ! þ™î ûy!›vþyœy„ ,þ !“þ ¢Á™§¬ !„þ lsþ trisilyl amine
¢›“þœ#ëû éôôôé ö„þ˜ Ú 3

(iii) îõþ˜e«› !„þ Ú 1

(c) (i) “þyþ™›yeyîû ¢yöìí ›Äy:çöìëûöìœîû †!“þöìîöì†îû î^ùÝþ˜ „þ#¦þyöìî þ™!îûî!“Åþ“þ £ëû “þy
öîû…y!‰þöìeîû ¢y£yöìëÄ îÄy…Äy „þöìîûyÐ 2

(ii) öîû̃ Óþ ˜Áºîû îœöì“þ !„þ öîyöìGþy Ú 1

(iii) †Äy¢#ëû x’%=!œîû †vþü ›%_« þ™íéôé~îû expression !˜’Åëû „þöìîûyÐ 3

(d) (i) 15°C “þyþ™›yeyëû– ë…˜ A ö¦þöìD !†öìëû B ö“þ þ™!îûî!“Åþ“þ £ëû !î!e«ëûyîû £yîû

•Êî„þéôé~îû ›y˜ 3 14.8 10 s  Ð ~£z !î!e«ëûyîû ‹˜Ä ~!Qöì¦þŸ˜ ~˜y!‹Å Ea £ëû

80 kJmol–1Ð ö„þy ä̃ “þyþ™›yeyëû ~îû ›y˜ 4 11.5 10 s £öìî Ú 3

(ii) “þœöì„þ!w„þ ‡˜ „þyàþyöì›yöì“þ ö”…yç öë ~„þ!Ýþ ßþ³þ!Ýþöì„þîû 74% ßþiy˜ þ™îû›y’% myîûy
”…œ „þîûy íyöì„þÐ 3


