
 ECH-V (UT-206/15) ECH-V (UT-206/15) 2  

B.Sc-404-G   [ ¬ÛÀ¬ı˛¬ı˛ ¬Û‘á¬±˚˛ ^©Ü¬ı… B.Sc-404-G 

¶ß±Ó¬fl¡ ¬Û±Í¬Sê˜  ( B.D.P.) 
ø˙é¬±¬ı¯∏«±ôL ¬Û¬ı˛œé¬±  ( Term End Examination )  

øÎ¬À¸•§¬ı˛, 2014 › Ê≈√Ú, 2015 

¬ı̨¸±˚˛Ú ( Chemistry ) 
‹ø26√fl¡ ¬Û±Í¬Sê˜ ( Elective ) 

¬Û=˜ ¬ÛS ( 5th Paper : Inorganic Chemistry-III ) 

˜˚̨ – ≈√̋ ◊√√ ‚KI◊±¬  Û”Ì«̃ ±Ú – 50 

Time : 2 hours Full Marks : 50 
[ ˜±ÀÚ¬ı˛ &èQ – 70% ] 

Weightage of Marks : 70% 

¬Ûø¬ı˛ø˜Ó¬ › ˚Ô±˚Ô Î¬◊M√√À¬ı˛¬ı˛ Ê√Ú… ø¬ıÀ˙¯∏ ˜”˘… Œ√›˚˛± ˝√√À¬ıº 
’qX ¬ı±Ú±Ú, ’¬Ûø¬ı˛26√ißÓ¬± ¤¬ı— ’¬Ûø¬ı˛©®±¬ı˛ ˝√√ô¶±é¬À¬ı˛¬ı˛ Œé¬ÀS Ú•§¬ı˛ 

Œfl¡ÀÈ¬ ŒÚ›˚˛± ˝√√À¬ıº Î¬◊¬Û±ÀôL õ∂Àùü¬ı˛ ˜”˘…˜±Ú ¸”ø‰¬Ó¬ ’±ÀÂ√º 

  ø¬ıˆ¬±· - fl¡ 

  Œ˚-Œfl¡±ÀÚ± ≈íøÈ¬ õ∂Àùü¬ı˛ Î¬◊M√√¬ı˛ ø√Ú º 10 × 2 = 20 

1º [fl¡] Ê√øÈ¬˘ Œ˚ÃÀ·¬ı˛ Œé¬ÀS ˆ¬±Ì«±À¬ı˛¬ı˛ Ó¬ÀN¬ı˛ ˜”̆  
¶§œfl¡±˚«&ø˘ ø˘‡≈Ú º 4  

 [‡] CoCl  

! 

3, 2en ( en = ethylene diamine) ¶ö≤̆  
¸—Àfl¡Ó¬ ø¬ıø˙©Ü Ê√øÈ¬˘ Œ˚ÃÀ·¬ı˛ Ê√̆ œ˚̨ ^¬ıÀÌ AgNO  

! 

3 

^¬ıÌ Œ˚±· fl¡¬ı˛À˘ ¤fl¡ Œ˜±˘ Œ˚Ã· ŒÔÀfl¡ ¤fl¡ Œ˜±˘ 
AgCl ’Ò–øé¬5 ˝√√̊ ˛º ˆ¬±Ì±«À¬ı˛¬ı˛ Ó¬N ’Ú≈¸±À¬ı˛ 
Œ˚Ã·øÈ¬¬ı˛ ’±Ìø¬ıfl¡ ¸—Àfl¡Ó¬, Ê√…±ø˜øÓ¬fl¡ ·Í¬Ú ¤¬ı— 
¸y±¬ı… Ê√…±ø˜øÓ¬fl¡ ¸˜±¬ı˚˛¬ı&ø˘ › Ó¬±À√¬ı˛ ’±À˘±fl¡ 
¸øSê˚˛Ó¬± ¸•§Àg ’±À˘±‰¬Ú± fl¡èÚ º  4 

 [·¡] KI-¤¬ı˛ Ê√̆ œ˚̨ ^¬ıÀÌ HgO Œ˚±· fl¡¬ı˛À˘ ^¬ıÀÌ¬ı˛         

pH Œ¬ıÀÎ¬ˇ ˚±˚˛ º ¬ı…±‡…± fl¡èÚ º 2  

2º [fl¡] ¸øg·Ó¬ Œ˜Ã˘ fl¡±À√¬ı˛ ¬ıÀ˘ ∑ ¤À√¬ı˛ ¸±Ò±¬ı˛Ì ˝◊√√À˘"™√√Ú 

ø¬ıÚ…±¸ ø˘‡≈Ú º Cr ¤¬ı— Cu-¤¬ı˛ ˆ”¬ø˜ô¶¬ı˛ ◊̋√√À˘"™√√Ú 

ø¬ıÚ…±¸ ø˘‡≈Ú º 2 + 1 + 2  

 [‡] 3d-¸øg·Ó¬ Œ˜ÃÀ˘¬ı˛ ’Ú≈‚È¬fl¡ ø˝√√̧ ±À¬ı ¬ı…¬ı √̋√±¬ı˛ øÓ¬ÚøÈ¬ 

Î¬◊√± √̋√¬ı˛Ì ¸˝√√À˚±À· ’±À˘±‰¬Ú± fl¡èÚ º 3 

 [·] Gd  

! 

3+ ’±˚˛ÀÚ¬ı˛   

! 

µs (B.M ¤fl¡Àfl¡¡)-¤¬ı˛ ˜±Ú øÚÌ«˚̨ 

fl¡èÚ º 2  

3º  [fl¡] XeF  

! 

2  ¤¬ı— XeF  

! 

4 -¤¬ı˛ ·Í¬Ú ¬› ¬ıgÚÕ˙˘œ 

’±À˘±‰¬Ú± fl¡èÚ º 5  

 [‡] La(OH)  

! 

3 ¤¬ı— Lu(OH)  

! 

3-¤¬ı˛ é¬±¬ı˛fl¡œ˚̨Ó¬±¬ı˛ Sê˜ 

fl¡œˆ¬±À¬ı ˘…±Lö±Ú±˝◊√√Î¬ ¸—Àfl¡±‰¬ÀÚ¬ı˛ ¸±˝√√±À˚… ¬ı…±‡…± 

fl¡¬ı˛À¬ıÚ ∑ 3 

 [·] ˙”Ú…¶ö±Ú ¬Û”¬ı˛Ì fl¡èÚ – 2 

  
  

! 

LaCl
3
 +  3LiR

?
" # " 

medium
  ?  +   ?   

4º [fl¡] Œfl¡˘±¸Àé¬S Ó¬N ’Ú≈˚±˚œ̨ ’©ÜÓ¬˘fl¡œ˚ ̨ Œfl¡˘±¸Àé¬ÀS 

d-fl¡é¬Àfl¡¬ı˛ ø¬ıˆ¬±Ê√Ú ø¬ıÚ…±¸ ’±À˘±‰¬Ú± fl¡èÚ º 4  
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 [‡] d  

! 

7’±˚˛ÀÚ¬ı˛ ≈√¬ı«˘ › Ó¬œ¬ıË ’©ÜÓ¬˘fl¡œ˚˛ Œfl¡˘±¸Àé¬ÀS 

CFSE [Œfl¡˘±¸Àé¬ÀS ¶ö±ø˚˛Q±˚˛Ú ˙øMê√ ]-¤¬ı˛ ˜±Ú 

[Dq. ¤fl¡Àfl¡] øÚÌ«˚˛ fl¡èÚ º 4  

 [·] F-¤¬ı˛ ’¬Û¬ı˛±Òø˜«Ó¬± > Cl-¤¬ı˛ ’¬Û¬ı˛±Òø˜«Ó¬± øfl¡c       

F-¤¬ı˛ ◊̋√√À˘"™√√Ú ’±¸øMê√ < Cl-¤¬ı˛ ◊̋√√À˘"™√√Ú ’±¸øMê√º 

¬ı…±‡…± ø√Úº 2 

ø¬ıˆ¬±· - ‡¡ 

 Œ˚-Œfl¡±ÀÚ± øÓ¬ÚøÈ¬ õ∂Àùü¬ı˛ Î¬◊M√√¬ı˛ ø√Ú º 6 × 3 = 18    

5º IUPAC ÛXøÓ¬ ’Ú≈˚±˚œ̨ ÚœÀ‰¬¬ı˛ Œ˚Ã·&ø˘¬ı˛ Ú±˜ ø˘‡≈Ú –   

   2  × 3 

  [fl¡]  

 [‡] 
  

! 

K
2
  Co(CN)

5
(NO) [ ]  

 [·] 
  

! 

 Cr(C6H6)2[ ] 

6º È¬œfl¡± ø˘‡≈Ú – 3 + 3  

 [fl¡]   

! 

S4N4   

 [‡] ’±ôL– √̋√…±À˘±ÀÊ√Ú Œ˚Ã· º  

7º ¸ø˜Ó¬ ¸˜œfl¡¬ı˛Ì¸˝√√ fl¡œ ‚ÀÈ¬ ø˘‡≈Ú – 2  × 3 

 [fl¡] Î¬◊M√√5 NaOH ^¬ıÀÌ¬ı˛ ˜ÀÒ…   

! 

Cl2  ·…±¸ ‰¬±˘Ú± fl¡¬ı˛± 

√̋̆  º 

 [‡] ˘‚≈   

! 

H2SO4  ≈̊Mê√   

! 

KMnO4 -¤¬ı˛ Ê√̆ œ˚̨ ^¬ıÀÌ 

  

! 

H2O2-¤¬ı˛ Ê√̆ œ˚̨ ^¬ıÌ Œ˚±· fl¡¬ı˛± √̋√̆  º 

 [·]   

! 

Na2S2O3 ^¬ıÀÌ I  

! 

2  ^¬ıÌ Œ˚±· fl¡¬ı˛± √̋̆  º  

8º ¬ı˛±¸±˚˛øÚfl¡ ¸˜œfl¡¬ı˛Ì¸˝√√ ÚœÀ‰¬¬ı˛ Œ˚Ã·&ø˘¬ı˛ õ∂døÓ¬ ¬ıÌ«Ú±    

fl¡èÚ –  3  × 2    

 [fl¡] ¸±˘Ù¬±ø˜fl¡ ’…±ø¸Î¬   

 [‡] ¬Û±¬ı˛Î¬±˝◊√√̧ ±˘øÙ¬Î¬◊ø¬ı˛fl¡ ’…±ø¸Î¬ º 

9º ø¬ıøSê˚˛±&ø˘ ¸•Û”Ì« fl¡èÚ – 1
  

! 

1

2
 × 4 

 [fl¡]   

! 

H6TeO6 +  3SO2 " # "  

 [‡]   

! 

XeF4 +  2SbF5 " # "  

 [·]   

! 

XeF6 +  CsF " # "  

 [‚] 
  

! 

2Cl
2

+  2HgO+H
2
O" # "  
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10º [fl¡] ˘…±Lö±Ú±˝◊√√Î¬ › ¸øg·Ó¬ Œ˜Ã˘¸ ”̃À √̋√¬ı˛ ∆¬ı≈√…øÓ¬Ú 

[electronic] ¬ıÌ±«˘œ¬ı˛ ˜ÀÒ… ¬Û±Ô«fl¡… fl¡±¬ı˛Ì¸ √̋√ 

’±À˘±‰¬Ú± fl¡èÚ º  3 

 [‡] ÚœÀ‰¬¬ı˛ Œ˚Ã·&ø˘¬ı˛ ¬ıÀÌ«¬ı˛ Î¬◊»¸ fl¡œ ∑ 3 

  [’¡] 
  

! 

Cr(H
2
O)

6[ ]
3+

 ( ¸¬ı≈Ê√) 

  [’±¡]   

! 

MnO4
"  ( Œ¬ı&Úœ ) 

  [ ◊̋√√¡]   

! 

HgI2  ( ˘±˘ ) º  

   ø¬ıˆ¬±· - ·¡ 

 Œ˚-Œfl¡±ÀÚ± ‰¬±¬ı˛øÈ¬¬ õ∂Àùü¬ı˛ Î¬◊M√√¬ı˛ ø√Ú º 3 × 4 = 12 

11º Œfl¡˘±¸Àé¬ÀS ø¬ıˆ¬±Ê√Ú ˙øMê√¬ı˛ ˜±Ú (10 Dq) Œfl¡±Úƒ Œfl¡±Úƒ 

fl¡±¬ı˛Àfl¡¬ı˛ Î¬◊¬Û¬ı˛ øÚˆ«¬¬ı˛˙œ˘ ∑ 3    

12º 
  

! 

Co(NH3)6[ ]
3+

 ’±˚˛ÚøÈ¬ Î¬±˚˛±˜…±·ÀÚøÈ¬fl¡ øfl¡c 

  

! 

CoF6[ ]
3"’±˚˛ÚøÈ¬ ¬Û…±¬ı˛±˜…±·ÀÚøÈ¬fl¡ º ¬ı…±‡…± fl¡èÚ º 3 

13º ¬ÚœÀ‰¬¬ı˛ Œ¶Ûfl¡À¬∏C±Àfl¡ø˜fl¡…±˘ Œ|øÌÀÓ¬ ø˘·±`¬&ø˘¬ı̨ 

’¬ı¶ö±ÀÚ¬ı˛ ¬ı…±‡…± ø√Ú – 3 

   

! 

F
"

< OH
"

<  NH3 <  CO  

14º Œflv¡±ø¬ı˛ÀÚ¬ı˛ ’ø'’…±ø¸Î¬&ø˘Àfl¡ Ó¬±À√¬ı˛ Sê˜¬ıÒ«˜±Ú ’…±ø¸Î¬ 

˙øMê√ ’Ú≈˚±˚œ̨ ¸±Ê√±Ú › ¬ı…±‡…± ø√Ú º 3 

15º ≈√øÈ¬ Ê√øÈ¬˘ ’±˚˛Ú 
  

! 

Co(CN)6[ ]
4"› 

  

! 

CoCl4[ ]
2" -¤¬ı˛ 

Œfl¡¬ı˘˜±S ‚”Ì«Ú Œ‰¬Ã•§fl¡œ˚̨ w±˜Àfl¡¬ı˛ ˜±Ú øÚÌ«˚˛ fl¡èÚ º 3  

16º Ò±Ó¬¬ı Al øÚ©®±˙ÀÚ ø¬ıqX Ó¬øÎ¬»̌ø¬ıÀù≠ ∏̄…   

! 

Al2O3-¤¬ı˛ ¸Àe 

Ùv≈¬›¶Û±¬ı˛ › Sê±À˚˛±˘±˝◊√√È¬ Œ˚±· fl¡¬ı˛± ˝√√̊ ˛ Œfl¡Ú ∑ Ó¬øÎ¬»̌¡Z±À¬ı˛   

¸—‚øÈ¬Ó¬ ø¬ıøSê˚˛±&ø˘ ø˘‡≈Ú º 3 

17º 
  

! 

Ti(H2O)6[ ]
3+-¤¬ı˛ ^¬ıÌ ˝√√±{√®± Œ¬ı&øÚ ¬ıÀÌ«¬ı˛ º ¬ı…±‡…±    

fl¡èÚ º 3  

18º ì  

! 

CuF2  ¤¬ı—   

! 

MnF2 ˘¬ıÌ ≈√øÈ¬¬ı˛ ˜ÀÒ… ¤fl¡øÈ¬ ’©ÜÓ¬˘fl¡œ˚̨ 

¤¬ı— ’Ú…øÈ¬ ø¬ıfl‘¡Ó¬ ’©ÜÓ¬˘fl¡œ˚˛º î  Ó¬±À√¬ı˛ ˙Ú±Mê√ fl¡èÚ › 

¬ı…±‡…± ø√Ú º 3 
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( English Version ) 

Special credit will be given for precise and correct 
answer. Marks will be deducted for spelling 

mistakes, untidiness and illegible handwriting. 
The figures in the margin indicate full marks. 

Group-A 
  Answer any two questions.  10 × 2 = 20 

1. (a) Write the basic postulates of Werner's 
theory in case of co-ordination 
compound.  4  

 (b) On adding AgNO  

! 

3 solution to an 
aqueous solution of the compound 
having empirical formula CoCl  

! 

3, 2en       
( en = ethylene diamine), one mole of 
AgCl is precipitated from one mole of 
the compound. Discuss the molecular 
formula, geometric structure, possible 
geometrical isomers and their optical 
activity for the compound on the basis 
of Werner's theory. 4 

 (c) On adding HgO to an aqueous solution 
of KI, the pH of the solution increases. 
Explain. 2 

2. (a) What are transition elements ? Write 
down their general electronic 
configuration. Write down also the 
ground level electronic configurations of 
Cr and Cu. 2 + 1 + 2 

 (b) Discuss the use of 3d-transition 

elements as catalyst with three 

examples. 3 

 (c) Determine   

! 

µs ( in B.M) value of Gd  

! 

3+ 

ion. 2 

3. (a) Discuss the structures and bonding of 

XeF  

! 

2  and XeF  

! 

4 . 5 

 (b) How are the gradations of the basicities 

of La(OH)  

! 

3 and Lu(OH)  

! 

3  explained 

with the help of lanthanide   

contraction ? 3 

 (c) Fill in the blanks : 

  
  

! 

LaCl
3
 +  3LiR

?
" # " 

medium
? +  ?  2 

4. (a) According to crystal field theory, 

discuss the d-orbital splitting in 

octahedral field. 4 

 (b) Determine the magnitude of CFSE 

(crystal field stabilisation energy) for d  

! 

7 

ion in weak and strong octahedral fields 

in Dq. unit. 4 
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 (c) Electronegativity of                                        

F > Electronegativity of Cl but Electron 

affinity of F < Electron affinity of Cl. 

Explain. 2 

Group-B 

  Answer any three questions. 6 × 3 = 18 

5. Name the following compounds according to 

IUPAC method : 2 × 3 

 (a)  

 (b) 
  

! 

K
2
  Co(CN)

5
(NO) [ ]  

 (c) 
  

! 

 Cr(C6H6)2[ ] 

6. Write notes on the following : 3 + 3 

 (a)   

! 

S4N4   

 (b) Interhalogen compounds.  

7. Write with balanced equations what 

happens when _  

 (a)   

! 

Cl2  gas is passed through hot solution 

of NaOH. 

 (b)  Aqueous solution of   

! 

H2O2 is added to 

an aqueous solution of   

! 

KMnO4  

acidified with dilute   

! 

H2SO4 . 

 (c) I  

! 

2  solution is added to a solution of 

  

! 

Na2S2O3. 2 × 3  

8. Describe the preparation of the following 

compounds with chemical equations : 3 × 2 

 (a) Sulphamic acid 

 (b) Perdisulphuric acid. 

9. Complete the reactions : 1
  

! 

1

2
 × 4 

 (a)   

! 

H6TeO6 +  3SO2 " # "  

 (b)   

! 

XeF4 +  2SbF5 " # "  

 (c)   

! 

XeF6 +  CsF " # "  

 (d) 
  

! 

2Cl
2

+  2HgO+H
2
O" # "  

10. (a) Discuss with reasons, the differences in 

the electronic spectra of lanthanide and 

transition elements ? 3 
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 (b) What are the sources of the colour of 

the following compounds ? 3 

  (a) 
  

! 

Cr(H
2
O)

6[ ]
3+

 (green) 

  (b)   

! 

MnO4
"  ( pink) 

  (c)   

! 

HgI2  (red). 

Group-C 

     Answer any four questions. 3 × 4 = 12 

11. On what factors does the magnitude of CFSE 

(10 Dq) depend ? 3   

12. 
  

! 

Co(NH3)6[ ]
3+

 ion is diamagnetic but 

  

! 

CoF6[ ]
3"

 ion is paramagnetic. Explain. 3  

13. Explain the position of the ligands in the 

following spectrochemical series : 3 

   

! 

F
"

< OH
"

<  NH3 <  CO  

14. Arrange the oxyacids of chlorine in 

increasing order of their acid strength and 

explain. 3   

15. Determine the spin-only magnetic moment 

of the two complex ions 
  

! 

Co(CN)6[ ]
4"

 and 

  

! 

CoCl4[ ]
2"

. 3  

16. Why are the fluorspar and cryolite mixed 

with the electrolyte of pure   

! 

Al2O3 in the 

extraction of metallic Al ? Write down the 

reactions occurring at the electrodes. 3  

17. The colour of 
  

! 

Ti(H2O)6[ ]
3+

 solution is light 

pink. Explain. 3 

18. Of the two salts   

! 

CuF2  and   

! 

MnF2, one is 

octahedral and other one is distorted 

octahedral. Identify them and explain. 3  

    


