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separate answer sheets. All questions 
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 Part—A (Marks : 25) 

(Coordination Chemistry) 

1. (a) An aqueous solution of which of these is 

coloured and why : Copper (II) sulphate, 

Zinc (II) sulphate ? 2
 

 
 

(b) Why is the separation of lanthanoids 

difficult ? Which method is used ? 2
 

 
 

2. (a) Among the two species 
3

6
[CoF ]  and 

3

3 6
[Co(NH ) ]  wich will be inner orbital 

which will be inner orbital and which 

will be outer orbital ? What will be the 

magnetic behaviour ? 3 
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(b) Which of the two ions Fe(II) or Cr(II) 

would be easily oxidised ? 2 

3+ 2+Fe e Fe 0.77V    

(Standard reduction potential (Eo) 

3+ 2+Cr e Cr 0.41V    

(Standard reduction potential (Eo) 

3. (a) Write the formula for the following 

complexes :  

  Dichloridobis (1, 2-diaminoethane) 

Cobalt (III) ion.  

  Draw its geometrical and optical 

isomers. 3 

(b) Write the IUPAC names for the 

following : 2 

(i) Hg[Co(NCS)4] 

(ii) [Pt(NH3)4(Br)(Cl)]SO4 
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4. (a) Explain why octahedral complexes of 

Copper (II) show tetragonal distortion. 3 

(b) Write the formula of the following : 2 

(i) Potassium hexacyanidonitrosyl 

ferrate (II) 

(ii) Pentaammine–aquacobalt (III) 

chloride 

5. (a) Give the name and symbol for the 

elements having the valence 

configuration 4s2 3d5; 4s1 3d10; 5s2 4d10. 

    3 

(b) Write the valence electronic 

configuration of Fe2+ and Zn2+. 2 

6. (a) Calculate the Crystal-Field 

Stabilization Energy (CFSE) and spin-

only magnetic moment of [Fe(OH2)6]2+. 3 
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(b) Mention the isomerism depicted in the 

following pairs : 2 

(i) 
 
 
 

2

3 4 3 2 2

2

NH

(NH ) Co Co(NH ) Cl

O

 Cl2 

and  

     
 
 
 

2

3 3 3 3 2

2

NH

Cl(NH ) Co Co(NH ) Cl Cl

O

 

(ii) 

2 2 2 2
CH NH NH CH

| Pt |

CO O O CO

  

  and   

2 2

2 2

CH NH O CO

| Pt |

CO O NH CH

   

7. (a) What are the two series of inner 

transition elements ? Where are they 

placed in the periodic table ? 3 

(b) Draw the splitting diagram of orbitals 

of a metal in tetrahedral field. 2 
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 Part—B (Marks : 25) 

(States of Matter and Chemical Kinetics) 

8. (a) Can –273.15°C temperature be  

achieved ? 1 

(b) An ideal gas occupying 152 dm3 at 15°C 

and 0.98 atm. pressure is placed in an 

evacuated vessel of volume 456 dm3. To 

what degree Celsius the vessel be 

heated so that its pressure be 0.98 atm. ? 

2 

(c) Derive ideal gas equation, using gas 

laws.  2 

9. (a) Give the postulates of kinetic molecular 

theory of gases. 3 

(b) What is the effect of temperature on the 

viscosity of gases ? 2 

10. (a) What is total attractive interaction ? 3 

(b) Define surface tension and give its unit. 

What is the effect of adding surfactant 

on surface tension ? 2 
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11. What are stoichiometric defects ? Give the 

classification of stoichiometric defect and 

explain them. 5 

12. Consider the reaction : 

A Pk   

The change in the concentration of A with 

time is shown in the following plot : 

 

 

 

 

(a) Predict the order of the reaction. 2 

(b) Derive the expression for the time 

required for the completion of the 

reaction. 3 

13. (a) For the given reaction : 

A B C    

Rate increases four times if 

concentration of A is kept constant 

while concentration of B is doubled. 

Rate increases 32 times if A is doubled 
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and B is also doubled. Find out the 

order of the reaction. 4 

(b) What is the unit of rate constant (k) for 

first order reaction ? 1 

14. (a) What are dipole-dipole interaction ? 

Give example. 2 

(b) What is radius ratio ? 1 

(c) How many crystal system and Bravais 

lattice are there in solids ? 2 
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 BCHCT–137 

foKku Lukrd (lkekU;)  

(ch-,l&lh-th-) 

l=kar ijh{kk  

twu] 2025 

ch-lh-,p-lh-Vh--137 % milgla;kstu jlk;u] æO; dh 

voLFkk,¡ vkSj jklk;fud cyxfrdh 

le; % 2 ?k.Vs   vf/kdre vad % 50  

uksV % Hkkx ^d* vkSj ^[k* nksuksa ls ik¡p&ik¡p iz'uksa ds mÙkj 

vyx&vyx mÙkj&iqfLrdkvksa esa nhft,A lHkh iz'uksa ds 

vad leku gSaA 

 Hkkxµd (vad % 25) 

(milgla;kstu jlk;u) 

1- (d) dkWij (II) lYQsV ;k ftad (II) lYQsV ds tyh; 

foy;u esa ls dkSu&lk jaxhu gS vkSj D;ksa \ 2
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([k) ySUFksukWbMksa dk i`FkDdj.k D;ksa dfBu gksrk gS \ 

dkSu&lh fof/k dk mi;ksx gksrk gS \ 2
 

 
 

2- (d) 
3

6
[CoF ]  vkSj 

3

3 6
[Co(NH ) ]  ladqyksa ds chp esa 

ls dkSu&lk vkarfjd d{kd vkSj dkSu&lk cká 

d{kd gksxk \ buds pqEcdh; O;ogkj D;k gksaxs \ 3 

([k) Fe(II) ;k Cr(II) vk;u esa ls dkSu&lk vklkuh ls 

vkWDlhÏr gksxk \ 2 

3+ 2+Fe e Fe 0.77V    

(ekud vip;u foHko Eo
) 

3+ 2+Cr e Cr 0.41V    

    (ekud vip;u foHko Eo
) 

3- (d) fuEufyf[kr ladqyksa ds lw= nhft, % 

MkbDyksfjMksfcl (1] 2&Mkb,feuks,Fksu) dksckYV 

(III) vk;uA  

bldh T;kferh; o izdkf'kd leko;ork fpf=r 

dhft,A  3 
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([k) fuEufyf[kr ds fy, IUPAC uke nhft, % 2 

(i) Hg[Co(NCS)4] 

(ii) [Pt(NH3)4(Br)(Cl)]SO4 

4- (d) dkWij (II) ds vÔQydh; ladqy D;ksa f}leyack{k 

fo:i.k fn[kkrs gSa] le>kb,A 3 

([k) fuEufyf[kr ds lw= nhft, % 2 

(i) iksVSf'k;e gsDlklk;ukbMksukbVªksfly QsjsV(II) 

(ii) isaVk,sehu&,DokdksckYV (III) DyksjkbM 

5- (d) 4s
2

 3d5; 4s1 3d10; 5s2 4d10 bysDVªkWfud foU;kl 

dkSu&ls rRoksa ds gksrs gSa \ muds uke vkSj izrhd 

nhft,A  3 

([k) Fe2+ o Zn2+ ds la;kstdrk bysDVªkWfud foU;kl 

fyf[k,A  2 

6- (d) [Fe(OH2)6]2+ dk fØLVy&{ks= foikVu ÅtkZ 

(CFSE) vkSj izpØ.k&ek= pqacdh; vk?kw.kZ dks 

ifjdyu dhft,A 3 
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([k) fuEufyf[kr ;qXeksa esa dkSu&lh leko;ork gksrh gS \ 

     2 

(i) 
 
 
 

2

3 4 3 2 2

2

NH

(NH ) Co Co(NH ) Cl

O

Cl2 

vkSj  

     
 
 
 

2

3 3 3 3 2

2

NH

Cl(NH ) Co Co(NH ) Cl Cl

O

 

(ii) 

2 2 2 2
CH NH NH CH

| Pt |

CO O O CO

  

  vkSj   

2 2

2 2

CH NH O CO

| Pt |

CO O NH CH

   

7- (d) vkarj&laØe.k rRoksa dh nks Jsf.k;k¡ D;k gksrh gSa \ 

vkorZ lkj.kh esa ;s dgk¡ j[ks tkrs gSa \ 3 

([k) prq"Qydh; {ks= esa fdlh /kkrq ds d{kdksa dk 

foikVu vkjs[k fpf=r dhft,A 2 
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 Hkkxµ[k (vad % 25) 

(nzO; dh voLFkk,¡ vkSj jklk;fud cyxfrdh) 

8- (d) D;k – 273.15°C rkieku dks izkIr fd;k tk ldrk 

gS \   1 

([k) ,d vkn'kZ xSl tks 15°C rFkk 0.98 atm. nkc ij 

152 dm3 vk;ru ?ksjrh gS] dks 456 dm3 vk;ru 

okys fuokZfrr ik= esa j[kk x;k gSA ik= dks fdrus 

fMxzh lsfYl;l rd xje fd;k tk, fd xSl dk nkc 

0.98 atm. gks \ 2 

(x) xSl fu;eksa dk mi;ksx dj vkn'kZ xSl lehdj.k 

O;qRiUu dhft,A 2 

9- (d) xSlksa dh v.kqxfr fl¼kar dh ewy vo/kkj.kkvksa dks 

crkb,A  3 

([k) xSlksa ds ';kurk ij rkieku ds D;k izHkko gksrs gSa \ 2 
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10- (d) dqy vkd"kZd vU;ksU;fØ;k D;k gS \ 3 

([k) i`× ruko dks ifjHkkf"kr dhft, vkSj mudh bdkbZ 

nhft,A i`×lfØ;dkjd Mkyus ls i`× ruko ij D;k 

izHkko gksrk gS \ 2 

11- LVkWbfd;ksehVªh nks"k D;k gSa \ LVkWbfd;ksehVªh nks"k dk 

oxhZdj.k dhft, vkSj mudh O;k[;k dhft,A 5 

12- fuEufyf[kr vfHkfØ;k ij fopkj dhft, % 

A Pk  

le; ds lkFk A dh lkanzrk esa ifjorZu dks fuEufyf[kr 

vkjs[k esa fn;k x;k gS % 

 

 

 

 

 

(d) vfHkfØ;k dh dksfV dk iwokZuqeku yxkb,A 2 
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([k) vfHkfØ;k ds iw.kZ gksus esa yxkus okys le; ds fy, 

O;atd O;qRiUu dhft,A 3 

13- (d) fuEufyf[kr vfHkfØ;k % 

A B C   

ds fy, A dh lkanzrk dks fLFkj j[krs gq, B dh 

lkanzrk dks nksxquk djus ij vfHkfØ;k dh nj pkj xquk 

gks tkrh gS rFkk A o B nksuksa dh lkanzrk dks nksxquk 

djus ij vfHkfØ;k dh nj 32 xquk gks tkrh gSA 

vfHkfØ;k dh dksfV Kkr dhft,A 4 

([k) izFke dksfV vfHkfØ;k ds fy, nj fLFkjkad (k) ds 

ek=d D;k gksrs gSa \ 1 
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14- (d) f}/kzqo&f}/kzqo vU;ksU;fØ;k,¡ D;k gSa \ mnkgj.k 

nhft,A  2 

([k) f=T;k vuqikr D;k gS \ 1 

(x) Bkslksa esa fdrus fØLVy ra= vkSj czsos tkyd gksrs gSa \

     2 

× × × × × 

 

 

 

 

 

 

 

 

 

 

 


