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¶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 ) 
ø¡ZÓ¬œ˚˛ ¬ÛS ( 2nd  Paper : Inorganic Chemistry-I ) 

¸˜˚̨ – ≈√̋ ◊√√ ‚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¡] ’±˚˛Ú-˝◊√√À˘"™√√Ú ¬ÛXøÓ¬ÀÓ¬ øÚÀ‰¬¬ı˛ ¸˜œfl¡¬ı˛ÌøÈ¬¬ı˛ ¸˜Ó¬± 
ø¬ıÒ±Ú fl¡èÚ – 

  
  

! 

FeSO
4

+H
2
SO

4
+HNO

3
" # "    

     
  

! 

[ Fe(H
2
O)

5
NO ] SO

4
+Fe

2
(SO

4
)
3

+H
2
O  2  

 [‡] ŒÓ¬Ê√ø¶ç¡˚˛ ¸±˜… › ¬ı˛±¸±˚˛øÚfl¡ ¸±À˜…¬ı˛ ˜ÀÒ…¬ı˛¬ ¬Û±Ô«fl¡… 
øÚÀ«√̇  fl¡èÚ º 3 

 [·] NO ’Ì≈¬ı˛ ’±Ì¬ı fl¡é¬fl¡ ø‰¬S Î¬◊¬Û¶ö±¬ÛÚ fl¡èÚº NO 

’Ì≈¬ı˛ ¤¬ı— NO

! 

+ ’±˚˛ÀÚ¬ı˛ ¬ıg-Sê˜ [bond order] 

fl¡Ó¬ ˝√√À¬ı ∑ 5  

2º [fl¡] ø¬ıÊ√±¬ı˛Ì ø¬ıˆ¬À¬ı¬ı˛ Î¬◊¬Û¬ı˛ ’Ò–Àé¬¬ÛÀÌ¬ı˛ õ∂ˆ¬±¬ı 

Î¬◊√± √̋√¬ı˛Ì¸˝√√ ¬ı…±‡…± fl¡èÚ º 3 

 [‡] Be ’À¬Ûé¬± B-¤¬ı˛ ’±˚˛ÚÚ ˙øMê√ ¤¬ı— Cl ’À¬Ûé¬±   

F-¤¬ı˛ ◊̋√√À˘"™√√Ú ’±¸øMê√ fl¡˜ Œfl¡Ú ¬ı…±‡…± fl¡èÚ º 4 

 [·] ’øÓ¬ ’•° [super acid] fl¡œ ∑ Î¬◊√± √̋√¬ı˛Ì ø√Ú º ¤À√¬ı˛ 

&èQ ’±À˘±‰¬Ú± fl¡èÚ º 3 

3º  [fl¡] èø¬ıøÎ¬˚˛±À˜¬ı˛ ¸˜¶ö±øÚfl¡ õ∂±‰≈¬˚« [Isotopic 

abundance]   

! 

87
Rb :   

85
Rb = 0 "374 :  1º 

  

! 

87
Rb ¸˜¶ö±øÚfl¡øÈ¬ ‡≈¬ı˝◊√√ ‘̃≈√ ŒÓ¬Ê√ø¶ç¡˚˛Ó¬± ¸•Ûiß 

¤¬ı— ¤øÈ¬ øÚ•ßø˘ø‡Ó¬ õ∂øSê˚̨±˚˛ ø¬ı‚øÈ¬Ó¬ ˝√√̊  ̨– 

    

! 

87
Rb

"
#

$ % $  
87

Sr  

  [ ø¬ı‚È¬Ú ÒËn∏¬ıfl¡ = 1·1 × 10  

! 

"11  ¬ıÂ√¬ı˛   

! 

"1]  º ¤‡Ú 

Œfl¡±ÀÚ± ¬Û ≈̆¸±˝◊√√È¬ ‡øÚÀÊ√ Œ√‡± Œ·˘ 450 ø˜¢∂±       

Rb ¤¬ı— 0·70 ø˜¢∂± Sr ’±ÀÂ√ º ‡øÚÊ√øÈ¬¬ı˛ ¬ı˚˛¸ 

øÚÒ±«¬ı˛Ì fl¡èÚ º 3 

 [‡] PbF
  

! 

4
 Œ˚Ã·øÈ¬ ¸≈ø¶öÓ¬ øfl¡c PbI

  

! 

4
 Ú˚˛ º ¬ı…±‡…±     

fl¡èÚ º  2 
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 [·] Ó¬¬ı˛˘ ’…±À˜±øÚ˚˛±˚˛ Œ¸±øÎ¬˚˛±˜ ’…±˜± ◊̋√√Î¬-¤¬ı˛ ^¬ıÀÌ 

Ò±Ó¬¬ı øÊ√Ç Œ˚±· fl¡¬ı˛À˘ √̋√± ◊̋√√ÀE±ÀÊ√Ú ·…±¸ Î¬◊æ≈Ó¬ ˝√√̊ ˛ º 

fl¡±¬ı˛Ì ¬ı…±‡…± fl¡èÚ º 2 

 [‚] øÊ√̃ ±¬ı˛˜…±Ú-¬ı˛±˝◊√√Ú √̋√±Î«¬ ^¬ıÌ fl¡œ ∑  ¤¬ı˛ ¬ı…¬ı˝√√±¬ı˛ Œfl¡±Ô±˚˛ 

√̋√̊ ˛ ¤¬ı— Œfl¡Ú ∑ 3 

4º [fl¡] 0·5 ¢∂±˜ ¬Û±˝◊√√À¬ı˛± ≈̆¸± ◊̋√√ÀÈ¬¬ı˛ Ú˜≈Ú± [ ˚±ÀÓ¬ 86·93% 

  

! 

MnO2’±ÀÂ√ ]-˚˛ øfl¡Â≈√ ¬Ûø¬ı˛˜±Ì Œ¸±√fl¡ ’'±ø˘fl¡ 
’…±ø¸Î¬, 

  

! 

H
2
C

2
O

4
, 2H

2
O  Œ˚±· fl¡¬ı˛± ˝√√̆  º 

’±ø•°fl¡ ^¬ıÀÌ ø¬ıøSê˚˛± ¸•Û”Ì« √̋√À˘ Œ√‡± Œ·˘ ¬ı±Î¬ˇøÓ¬ 

’'±ø˘fl¡ ’…±ø¸Î¬ Ê√±ø¬ı˛Ó¬ fl¡¬ı˛ÀÓ¬ 30 ø˜ø˘            
0·02(M) KMnO

  

! 

4
 ^¬ıÌ ˘±·˘ º Œ˚±· fl¡¬ı˛± 

’'±ø˘fl¡ ’…±ø¸ÀÎ¬√¬ı˛ ¬Ûø¬ı˛˜±Ì ·ÌÚ± fl¡èÚ º 4 

 [‡] ¬ëøÚÎ¬◊flv¡œ˚̨ ¸˜¶ö±øÚfl¡Ó¬±í [nuclear isomerism] 

¬ı˘ÀÓ¬ fl¡œ Œ¬ı±ÀÁ¡Ú ∑ Î¬◊√± √̋√¬ı˛Ì ø√Ú º 3 

 [·] ’¬Û¬ı˛±Òø˜«Ó¬±¬ı˛ ˜±Ú ¬ı…¬ı˝√√±¬ı˛ fl¡À¬ı˛ ¸˜À˚±Ê√œ ¬ıÀg¬ı˛ 

˙Ó¬fl¡¬ı˛± ’±˚˛Úœ˚̨ õ∂fl‘¡øÓ¬¬ı˛ ˜±S± fl¡œˆ¬±À¬ı øÚÌ«˚˛ fl¡¬ı˛±   

˚±˚˛ ∑ 2 

 [‚] ¬202 Û±¬ı˛˜±Ìø¬ıfl¡ ¸—‡…±ø¬ıø˙©Ü fl¡±äøÚfl¡ Œ˜ÃÀ˘¬ı˛ 

IUPAC  Ú±˜ fl¡œ √̋√À¬ı ∑ 1 

   ø¬ıˆ¬±· - ‡¡ 

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

5º [fl¡] 
  

! 

(CH
3
)
3
N  é¬±¬ı˛fl¡œ˚˛ øfl¡c   

! 

(SiH3)3N -¤¬ı̨ 

é¬±¬ı˛fl¡œ˚˛Ó¬± Ò˜« ŒÚ˝◊√√ º ¬ı…±‡…± fl¡èÚ º 3 

 [‡¡] ëfl≈¡…ø¬ı˛í ¤fl¡Àfl¡¬ı˛ ’Ô« fl¡œ ∑ ëø¬ıøfl¡¬ı˛Ì õ∂øÓ¬ Œ¸Àfl¡À`¬í 
¤¬ı˛ ˜±Ú øÚÌ«˚˛ fl¡èÚ º 3 

6º [fl¡] 
  

! 

KHF
2

 Ê√±Ú± ’±ÀÂ√ , KHCl
  

! 

2
Ú˚˛ º fl¡±¬ı˛Ì fl¡œ ∑ 3  

 [‡] SnCl
  

! 

2
’±˚˛Úœ˚̨ fl¡øÍ¬Ú ¬Û√±Ô«, øfl¡c SnCl

  

! 

4
Î¬◊¡Z±˚̨œ 

Ó¬¬ı˛˘ º Ù¬…±Ê“√±-¬ı˛ ¸”S ø√À˚̨ ¬ı…±‡…± fl¡èÚ º  3 

7º [fl¡] Œ¬ı±ø¬ı˛fl¡ ’…±ø¸ÀÎ¬¬ı˛ Ê√̆ œ˚̨ ^¬ıÀÌ ø¢≠À¸¬ı˛˘ Œ˚±· fl¡¬ı˛À˘ 

^¬ıÀÌ¬ı˛ ’…±ø¸Î¬ ˜±S±¬ı˛ fl¡œ¬ı˛+¬Û ¬Ûø¬ı˛¬ıÓ«¬Ú ‚È¬À¬ı ∑ 

¬ı…±‡…± fl¡èÚ º 3 

 [‡] SF
  

! 

4
’Ì≈¬ı˛ ·Í¬Ú VSEPR Ó¬ÀN¬ı˛ ¸±˝√√±À˚… ¬ı…±‡…± 

fl¡èÚº 3  

8º [fl¡] Œ¬ıKI◊-¤¬ı˛ ¸”SøÈ¬ ø¬ı¬ı‘Ó¬ fl¡èÚ º ¤ ◊̋√√ ¸”ÀS¬ı˛ ¸±˝√√±À˚… 
PCl

  

! 

3
F
  

! 

2
’Ì≈¬ı˛ ’±fl‘¡øÓ¬ ’±À˘±‰¬Ú± fl¡èÚ º 4 

 [‡] ¶§Ó¬–Ê√±¬ı˛Ì-ø¬ıÊ√±¬ı˛Ì fl¡œ ∑ ÙË¬àƒ Ú'± ŒÔÀfl¡ fl¡œˆ¬±À¬ı 
¤¬ı˛ Ò±¬ı˛Ì± ¬Û±›˚˛± ˚±˚˛ ∑ 2 

9º Ê√±¬ı˛Ì-ø¬ıÊ√±¬ı˛Ì ¸”‰¬fl¡ fl¡œ ∑ ¤fl¡øÈ¬ ¤˜Ú ¸”‰¬Àfl¡¬ı˛ Î¬◊√±˝√√¬ı˛Ì ø√Ú 
¤¬ı— ¤øÈ¬ fl¡œˆ¬±À¬ı fl¡±Ê√ fl¡À¬ı˛ ¬ı…±‡…± fl¡èÚ º 6 
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10º [fl¡] 
  

! 

Cu
+2

2+ 0"15V
# $ # # # Cu

+1

+ 0"50V
# $ # # # Cu

0
  

  ¤ ◊̋√√ ˘±øÈ¬˜±¬ı˛ Ú'± ŒÔÀfl¡ 
    

! 

E
Cu

2+
/Cu

o -¤¬ı˛ ˜±Ú 

øÚÌ«˚˛ fl¡èÚ º     2 

 [‡]   

! 

NH4NO2  Œ˚ÃÀ· N-¬Û¬ı˛˜±Ì≈ ≈√øÈ¬¬ı˛ Ê√±¬ı˛Ì ¸—‡…± 

øÚÌ«˚˛ fl¡èÚ º 2 

 [·] ŒÓ¬Ê√ø¶ç¡˚˛ Œ˜ÃÀ˘¬ı˛ ’Ò«±˚˛≈ › ·Î¬̌ ’±˚≈̨ ¬ı˘ÀÓ¬ fl¡œ 

Œ¬ı±ÀÁ¡Ú ∑ 2  

   ø¬ıˆ¬±· - ·¡ 

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

11º ¸˜¶ö±øÚfl¡ ˘‚≈fl¡¬ı˛Ì ø¬ıÀù≠ ∏̄Ì [isotope dilution 

analysis]-¤¬ı˛ Ó¬N ’±À˘±‰¬Ú± fl¡èÚ º 3 

12º øÚ•ßø˘ø‡Ó¬ ¸˜œfl¡¬ı˛Ì&ø˘ÀÓ¬ A, B, C  fl¡œ fl¡œ øÚÀ«√̇  fl¡À¬ı˛ ∑ 
(i) 

    

! 

15

30
P " # "  

14

30
Si + A  

 (ii) 
    

! 

19

38
K " # "  B + 

$1

0
e 

 (iii) 
    

! 

53

129
ICl

4
+ 

0

1
n" # "  C + 

$1

0
e  3 

13º   

! 

C2H2¤¬ı—   

! 

C2H4 -¤¬ı˛ ˜ÀÒ… Œfl¡±ÚøÈ¬ Œ¬ıø˙ ’±ø•°fl¡ 

¬ı…±‡…± fl¡èÚ º 3  

14º ’±˚˛Úœ˚̨ ¬ı…±¸±ÀÒ«¬ı˛ ˜±ÀÚ¬ı˛ Î¬◊¬Û¬ı˛ ¸¬ı·«±ÀÇ¬ı˛ õ∂ˆ¬±¬ı Î¬◊√±˝√√¬ı˛Ì¸ √̋√ 

’±À˘±‰¬Ú± fl¡èÚ º 3  

15º øÚÀ‰¬¬ı˛ Î¬◊¬Û±M√√&ø˘ õ∂À˚˛±· fl¡À¬ı˛ Cl-¤¬ı˛ ¬Û±Î¬◊ø˘—-’¬Û¬ı˛±Òø˜«Ó¬± 

·ÌÚ± fl¡èÚ –   

’Ì≈ ¬ıgÚ ˙øMê√ ( kcal mole  

! 

"1) 

H  

! 

2  104 

Cl  

! 

2  57 

HCl 102 

 ¤¬ı— H-¤¬ı˛ ¬Û±Î¬◊ø˘—-’¬Û¬ı˛±Òø˜«Ó¬± 2·2. 3 

16º 
    

! 

E
Ce

4+
/Ce

3+
o

=1"45 V¤¬ı— 

    

! 

E
Fe

3+
/Fe

2+
o

= 0 "77 V   ˝√√À˘  

   

! 

Fe
2+

+ Ce
4+    

! 

Fe
3+

+ Ce
3+ ø¬ıøSê˚˛±¬ı˛ ¸±˜… ÒËn∏¬ıfl¡ 

·ÌÚ±  fl¡èÚ º 3 

17º NaCl ¤¬ı— KCl-¤¬ı˛ ˜ÀÒ… fl¡±¬ı˛ ·˘Ú±Ç Œ¬ıø˙ ˝√√À¬ı ¤¬ı—  

Œfl¡Ú ∑ 3   

18º fl‘¡øS˜ ŒÓ¬Ê√ø¶ç¡˚˛Ó¬± [Artificial radioactivity]-¬ı˛ Î¬◊¬Û¬ı˛ 

È¬œfl¡± ø˘‡≈Ú º 3 



 3 ECH-II (UT-204/15) ECH-II (UT-204/15) 4  

B.Sc-204-G  [¬ÛÀ¬ı˛¬ı˛ ¬Û‘á¬±˚˛ ^©Ü¬ı… B.Sc-204-G  

( 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 of the following : 
      10 × 2 = 20 

1.     (a) Balance the following equation by ion-

electron method :  

  
  

! 

FeSO
4

+H
2
SO

4
+HNO

3
" # "  

    
  

! 

 Fe(H
2
O)

5
NO[ ]!SO

4
+Fe

2
(SO

4
)
3

+H
2
O 2 

 (b) Indicate the differences between 

radioactive equilibrium and chemical 

equilibrium. 3  

 (c) Present the molecular orbital diagram 

of NO molecule. What will be the bond 

order of NO molecule and NO

! 

+ ion ? 5 

2. (a) Explain with example the effect of 

precipitation on reduction potential. 3  

 (b) Explain why ionisation energy of B is 

less than that of Be and electron 

affinities of F is less than that of Cl. 4 

 (c) What is super acid ? Give example. 

Discuss their importance. 3 

3. (a) Isotopic abundance of rubidium 

  

! 

87
Rb :   

85
Rb = 0 "374 :  1 . 

  The isotope   

! 

87
Rb is very weakly 

radioactive and disintegrates in the 

following way : 

    

! 

87
Rb

"
#

$ % $  
87

Sr   

    (decay constant = 1·1 × 10  

! 

"11 year  

! 

"1). 

  Now a pollucite mineral was found to 

contain 450 mg of Rb and 0·70 mg of 

Sr. Calculate the age of the mineral. 3  
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 (b) PbF
  

! 

4
 is a stable compound but PbI

  

! 

4
 is 

not. Explain. 2 

 (c) Hydrogen gas is evolved on adding 
metallic zinc to a solution of sodium 
amide in liquid ammonia. Explain. 2 

 (d) What is Zimmermann-Reinhardt   
solution ? Where is it used and why ? 3 

 4. (a) Some amount of hydrated oxalic acid, 

  

! 

H
2
C

2
O

4
, 2H

2
O  is added to 0·5 g 

sample of pyrolusite (containing 
86·93% MnO

  

! 

2
). After the reaction in 

the acid medium had been complete, it 

was found that 30 ml    0·02 (M) 
KMnO

  

! 

4
 solution was required to 

oxidize the excess oxalic acid. Calculate 

the amount of oxalic acid added. 4 

 (b) What do you mean by 'nuclear 

isomerism' ? Give example. 3 

 (c) How can the percentage of ionic 

character of a covalent bond be 

calculated by using electronegativity 

values ? 2 

 (d) What would be the IUPAC name of the 

fictitious element of atomic number   

202 ? 1 

Group - B 

 Answer any three of the following. 6 × 3 = 18 

5. (a) 
  

! 

(CH
3
)
3
N  is basic but 

  

! 

(SiH
3
)
3
N  has no 

basic property. Explain. 3 

 (b) What is the meaning of the unit    

'curie' ? Calculate its value in terms of 

'disintegration per second'. 3 

6. (a) 
  

! 

KHF
2

 is known, but KHCl
  

! 

2
 is not. 

What are the reasons ? 3 

 (b) SnCl
  

! 

2
 is an ionic solid, but SnCl

  

! 

4
 is a 

volatile liquid. Explain with Fajan's 

rule. 3 

7. (a) Explain what would be the change in 

acid strength of an aqueous solution of 

boric acid on addition of glycerol. 3 

 (b) Explain the structure of SF
  

! 

4
 molecule 

with the help of VSEPR theory. 3 

8. (a) State Bent's rule. Discuss the structure 
of PCl

  

! 

3
F
  

! 

2
 molecule with its help. 4 

 (b) What is dismutation ? How can its idea 

be obtained from Frost diagram ? 2 
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9. What is redox indicator ? Give an example of 

such indicator and explain how it works.  6 

10. (a) 
  

! 

Cu
+2

2+ 0"15V
# $ # # # Cu

+1

+ 0"50V
# $ # # # Cu

0
 

  From this Latimar diagram, calculate 

    

! 

E
Cu

2+
/Cu

o  2 

 (b) Find the oxidation numbers of the two 
nitrogen atoms in   

! 

NH4NO2 . 2 

 (c) What do you mean by half life and 

average life of a radioactive element ? 2 

Group-C 

 Answer any four of the following. 3 × 4 = 12 

11. Discuss the theory of isotope dilution 

analysis. 3 

12. What do A, B, C indicate in the following 

equations ? 

 (i) 
    

! 

15

30
P " # "  

14

30
Si + A  

 (ii) 
    

! 

19

38
K " # "  B + 

$1

0
e 

 (iii) 
    

! 

53

129
ICl

4
+ 

0

1
n" # "  C + 

$1

0
e  3 

13. Explain which of   

! 

C2H2  and   

! 

C2H4  is more 

acidic. 3 

14. Discuss with example the effect of 

coordination number on ionic radius. 3 

15. Calculate Pauling eletronegativity of Cl using 

the following data :  

Molecule Bond energy ( kcal mole  

! 

"1) 

H  

! 

2  104 

Cl  

! 

2  57 

HCl 102 

 and Pauling eletronegativity of H is 2·2. 3 

16. If  
    

! 

E
Ce

4+
/Ce

3+
o

=1"45 V  and  

      
    

! 

E
Fe

3+
/Fe

2+
o

= 0 "77 V ,  

 calculate equilibrium constant of the 

reaction    

! 

Fe
2+

+ Ce
4+    

! 

Fe
3+

+ Ce
3+. 3 

17. Which of NaCl and KCl will have higher 

melting point and why ? 3 

18. Write a note on 'Artificial radioactivity'. 3 

     


