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B.Sc. General Examinations 2022
(Under CBCS Pattern)

Semester - IV
Subject: CHEMISTRY

Paper : DSC 1D/2D/3D-T

Coordination Chemistry, States of Matter, Chemical Kinetics

Full Marks : 40

Time : 2 Hours

Candiates are required to give their answer in their own
words as far as practicable.

The figures in the margin indicate full marks.

Group - A

Answer any four questions from the following  : 5×4=20

1. (a) What is compressibility factor ? What is the value of compressibility factor of a
gas which obeys the equation P(V – b) = RT. 1+2

(b) A certain reaction is 20% completed in 15 minutes at 25 °C. But for the same
extent of the reaction it takes only 5 minutes at 35 °C. What is the activation
energy of the reaction ? 2

2. (a) What will be the Miller indices for the following planes ?
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(b) Zero order reaction must be multi step — explain. 2

(c) Give examples each of inner sphere complex and outer sphere complex. 1

3. (a) Distinguish between surface tension and surface energy. Mention C.G.S. and S.I.
units of surface energy. 2+1

(b) The rate constant of a first order reaction is 3.50 × 10–3 min–1. Calculate the
half life of the reaction. 2

4. (a) TiCl3 is coloured but TiCl4 is colourless — explain. 2

(b) Calculate ‘a’ and ‘b’ for a van der Waals gas which has Tc = 304.2 K and
Pc = 72.8 atm. 3

5. (a) Why density of a crystal decreases due to Schottky effect ? 2

(b) At 20 °C water with absolute viscosity 0.01009 dyne sec cm–2 requires 102.2
sec to flow through the capillary of a viscometer. At 20 °C toluene requires 68.9
sec. If the densities of water and toluene be 0.998 and 0.866 gm/cm3 respectively,
calculate the viscosity of tolune. 3

6. (a) What is flexidentate ligand ? Give an example. 1+1

(b) At what temperature will the root mean square velocity (Crms) of O2 at 20 °C
be equal to the most probable velocity (Cm) of H2 ? 3

Group - B

Answer any two questions  : 10×2=20

7. (a) Draw sketches to show (110), (111) and (200) planes of a simple cubic lattice.
3

(b) Elementary reaction with molecularity greater than 3 generally do not occurs —
explain. 2

(c) How many geometrical isomers are possible for [Co(NH3)4Cl2]+. Draw their
structures. 2

(d) A metal has a b.c.c. lattice and the length of a unit cell is 2.95 Å. If the density
of the metal be 9.95 gm/cc, calculate the atomic weight of the metal. 3

8. (a) Surface tension of liquid becomes zero at critical temperature — explain. 2

(b) van der Waals constant b for a gas is 4.43 × 10–2 L mol–1. Find out the
diameter of the gas molecules. 3
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(c) What are double salt and complex salt. Give example of each type. 2+1

(d) Order and molecularity of a reaction may not be equal — explain. 2

9. (a) Write down the IUPAC names of the following compounds :

(i) [Co(en)2Cl2]Cl (ii) K3[Al(C2O4)3] (iii) Na2[Fe(CN)5NO] 3

(b) Discuss the effect of temperature on the viscosity of gas. 2

(c) A liquid of density 0.9 gm/cc is kept in a beaker. A clean capillary tube of
diameter 0.033 cm is dipped into it. It rises to height of 3.8 cm. Calculate the
surface tension of the liquid. 3

(d) Arhenius factor A always have the same unit as that of the rate constant —
explain. 2

10. (a) Mn2+ is difficult to oxidize than Fe2+ — explain. 2

(b) The first order reflection from a crystal plane in a cubic crystal occurs at 13 41' .

Find the Miller indices of the plane. Given, a = 5.63 Å, 1.54 Å  . 3

(c) Why root mean square velocity (Crms) is used to calculate kinetic energy of a
gas ? 2

(d) What is cis-platin ? Give an example of Fe(0) complex and mention its structure.
1+2
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Group - A

öë ö„þy˜ ‰þyîû!Ýþ ²ÌöìÙÀîû vþz_îû öœöì…y é­ 5×4=20

1Ð S„þV ¢‚˜›Ä“þy =’„þ îœöì“þ „þ# öîyGþÚ P(V –b) = RT ¢›#„þîû’ ö›öì̃  ‰þöìœ ~›˜ ö„þyöì̃ y †Äyöì¢îû
öÇþöìe ¢‚˜›Ä“þy =’öì„þîû ›y˜ „þ# £öìîÚ 1+2

S…V 25 °C “þyþ™›yeyëû ~„þ!Ýþ ²Ìí› e«› !î!e«ëûyîû 20% ¢Á™§¬ £öì“þ 15 min ¢›ëû œyöì†Ð 35
°C “þyþ™›yeyëû ú ~„þ£z þ™!îû›y˜ ¢Á™§¬ £öì“þ 5 min ¢›ëû œyöì†Ð !î!e«ëûy!Ýþîû ¢!e«ëû„þîû’
Ÿ!_« !˜’Åëû „þöìîûyÐ 2

2Ð S„þV !˜Á¬!œ!…“þ “þœ=!œîû !›œyîû ¢)‰þ„þ „þ# £öìîÚ
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S…V Ÿ)̃ Ä e«› !î!e«ëûy ¢îÅ”y xöì̃ „þ=!œ •yöìþ™ ¢‚‡!Ýþ“þ £ëû éôéééôéôé îÄy…Äy „þöìîûyÐ 2

S†V ~„þ!Ýþ inner sphere complex ~î‚ ~„þ!Ýþ outer sphere complex ~îû vþz”y£îû’ ”yçÐ 1

3Ð S„þV þ™,ÛþŸ!_« ~î‚ þ™,ÛþÝþyöì̃ îû ›öì•Ä þ™yíÅ„þÄ !˜îû*þ™’ „þöìîûyÐ C.G.S. ~î‚ S.I. þ™kþ!“þöì“þ þ™,ÛþŸ!_«îû
~„þ„þ !„þ £öìîÚ 2+1

S…V ~„þ!Ýþ ²Ìí› e«› !î!e«ëûyîû £yîû •Ê&îöì„þîû ›y˜ 3.50 × 10–3 min–1Ð !î!e«ëûy!Ýþîû x•Åyëû% „þ“þÚ
2

4Ð S„þV îÄy…Äy „þöìîûy éƒ TiCl3 öëï†!Ýþ îû!ˆ˜ !„þlsþ TiCl4 öëï†!Ýþ î’Å£#˜Ð 2

S…V ~„þ!Ýþ †Äyöì¢îû Tc = 304.2 K, Pc = 72.8 atm Ð †Äy¢!Ýþîû ¦þÄy˜ vþyîû çëûyœ¢ •Ê&î„þ=!œîû
›y˜ !˜’Åëû „þöìîûyÐ 3

5Ð S„þV ßþñÝþ„þ# e&!Ýþîû šþöìœ ö„þœyöì¢îû ‡˜c £Éy¢ þ™yëû ö„þ˜Ú 2

S…V 20 °C vþz¡Œ“þyëû ~„þ!Ýþ !¦þöìßþñy!›Ýþyöìîû ‹œ ~î‚ Ýþœ%£zöì̃ îû ²Ìîy£éôé¢›ëû ëíye«öì› 102.2 ö¢öì„þ[þ
~î‚ 68.9 ö¢öì„þ[þÐ 20 °C-~ Ýþœ%£zöì̃ îû ¢yõÉþ“þyBþ !˜’Åëû „þöìîûyÐ [‹öìœîû ‡˜c = 0.998
gm/cm3, Ýþœ%£zöì̃ îû ‡˜c = 0.866 gm/cm3] 3

6Ð S„þV Flexidentate !œ†Äy˜vþ îœöì“þ „þ# öîyGþÚ ~„þ!Ýþ vþz”y£îû’ ”yçÐ 1+1

S…V ö„þy ä̃ “þyþ™›yeyëû x!:öì‹˜ x’%=!œîû rms †!“þöìî† (Crms), 20 °C “þyþ™›yeyëû £y£zöìvÈþyöì‹˜
x’%=!œîû ¢îÅy!•„þ ¢½þyîÄ †!“þöìî† (Cm)-~îû ¢›y˜ £öìîÚ 3

Group - B

öë ö„þy˜ ”%!Ýþ ²ÌöìÙÀîû vþz_îû öœöì…y é­ 10×2=20

7Ð S„þV ~„þ!Ýþ ¢îûœ ‡˜y„þyîû ö„þœyöì¢îû öÇþöìe (110), (111) ~î‚ (200) “þœ=!œ xBþ˜ „þöìîûyÐ 3

S…V !“þöì̃ îû x!•„þ xy˜!î„þ“þy !î!ŸÜT ö›ï!œ„þ !î!e«ëûy ö˜£z îœöìœ£z ‰þöìœ éôééôé îÄy…Äy „þöìîûyÐ 2

S†V [Co(NH3)4Cl2]+ xyëûöì̃ îû „þ“þ=!œ ‹Äy!›!“þ„þ ¢›yîëûî ¢½þîÚ “þyöì”îû †àþ˜ öœöì…yÐ 2

S‡V 9.95 gm/cc ‡˜c !î!ŸÜT ~„þ!Ýþ ö›ïœ ~„þ„þ ö„þyŸ †àþ˜ „þöìîû– ëyîû îyýîû ÷”‡ÅÄ 2.95 ÅÐ
ö›ïœ!Ýþîû xy’!î„þ ¦þîû !˜’Åëû „þöìîûyÐ 3

8Ð S„þV ¢BþÝþ “þyþ™›yeyëû “þîûöìœîû þ™,ÛþÝþy˜ Ÿ)̃ Ä £ëû — îÄy…Äy „þöìîûyÐ 2

S…V ~„þ!Ýþ ¦þÄy˜ vþyîû çëûyœ¢ †Äyöì¢îû b = 4.43 × 10–2 L mol–1Ð ú †Äyöì¢îû x’%îû îÄy¢
„þ“þÚ 3

S†V ë%@Â œî’ ç ‹!Ýþœ œî’ „þyöì„þ îöìœÚ ~„þ!Ýþ „þöìîû vþz”y£îû’ ”yçÐ 2+1

S‡V !î!e«ëûyîû e«› ç xy˜!î„þ“þy ~„þ ˜yç £öì“þ þ™yöìîû éôééôé îÄy…Äy „þöìîûyÐ 2
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9Ð S„þV !˜Á¬!œ!…“þ öëï†=!œîû IUPAC ˜y› öœ… é­

(i) [Co(en)2Cl2]Cl    (ii) K3[Al(C2O4)3]  (iii) Na2[Fe(CN)5NO] 3

S…V †Äyöì¢îû ¢yw“þyöìBþîû çþ™îû “þyþ™›yeyîû ²Ì¦þyî !„þ £öìî xyöìœy‰þ˜y „þöìîûyÐ 2

S†V 0.9 gm/cc ‡˜öìcîû ~„þ!Ýþ “þîûœ ~„þ!Ýþ !î„þyöìîû îûy…y xyöìŠéÐ 0.033 cm îÄyöì¢îû ~„þ!Ýþ ÷„þ!Ÿ„þ
˜œöì„þ ú !î„þyöìîû !˜›!I“þ „þîûöìœ ˜öìœîû ö¦þ“þöìîû “þîûœ 3.8 cm vþzF‰þ“þy çöìàþÐ “þîûœ!Ýþîû
þ™,ÛþÝþy˜ !˜’Åëû „þöìîûyÐ 3

S‡V ö„þy˜ !î!e«ëûyîû £yîû •Ê&îöì„þîû ~„þ„þ ~î‚ xyîûöì£!˜ëûy¢ ¢›#„þîûöì’îû „þÁ™yBþ =˜yöìBþîû (A) ~„þ„þ
¢îÅ”y ~„þ£z £ëû éôééôé îÄy…Äy „þöìîûyÐ 2

10Ð S„þV Fe2+ ~îû “%þœ˜yëû Mn2+ ~îû ‹yîû̃  ²Ì!e«ëûy „þÜT¢y•Ä ö„þ˜Ú 2

S…V ~„þ!Ýþ ö„þœyöì¢îû “þœ öíöì„þ ²Ìí› e«öì›îû ²Ì!“þšþœ˜ þ™yçëûy ëyëû 13 41  ö„þyöì’Ð “þœ!Ýþîû
!›œyîû ¢)‰þ„þ !˜’Åëû „þöìîûyÐ S²Ì”_– a 5.63 Å, 1.54 Å   V 3

S†V ö„þyöì̃ y †Äyöì¢îû †!“þŸ!_« !˜’Åöìëû rms †!“þöìî† (Crms) îÄî£*“þ £ëû ö„þ˜Ú 2

S‡V Cis platin „þ#Ú ~„þ!Ýþ Fe (0) öëïöì†îû vþz”y£îû’ ”yç ~î‚ †àþ˜ ¢‚öì„þ“þ öœ…Ð 1+2


