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BACHELOR OF SCIENCE 

(GENERAL)/BACHELOR OF SCIENCE 

(MULTIDISCIPLINARY) 

(BSCG/BSCM) 

Term-End Examination 

December, 2024 

BCHCT-137 : COORDINATION  

CHEMISTRY, STATES OF MATTER AND 

CHEMICAL KINETICS 

Time : 2 Hours     Maximum Marks : 50 

Note : Attempt any five questions from Part A and 

any five questions from Part B on separate 

answer sheets. All questions carry equal 

marks.  
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 Part—A (Marks : 25) 

(Coordination Chemistry) 

1. (a) Write the electronic configuration of 

titanium (At. No. 22) and suggest its most 
common oxidation states giving reasons. 2 

(b) Complete and balance any two of the 
following reactions : 3 

(i) Sc(s) + O2(g) →   

(ii) Mn(s) + O2(g) →  

(iii) V(s) + O2(g) →   

2. (a) Which of the following ions is coloured ? 
Give reason : 3 

        ( ) 3
2 6Sc H O

+
    and ( ) 3

2 6Mn H O
+

    

(b) Explain the role of iron in the biological 
system. 2  

3. (a) Calculate the magnetic moments of 

( ) 2
2 6Co H O

+
    and TiCl4. 2 
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(b) Why is the separation of lanthanoids 
difficult ? List two important methods for 
their separation. 3  

4. (a) Write the IUPAC names of the following 
compounds : 3 

(i) K3 ( )5Fe CN NO     

(ii) ( )2 3 3CoCl.CN.NO . NH    

(b) Determine the oxidation state and 
coordination number of the central metal 
ion in any one of the following compounds : 

2 

(i) ( ) 2

3Cu en
+

     

  en is 1, 2-diaminoethane 

(ii) ( )3 22Pt NH Cl    

5. (a) The complex ( ) 3

3Co en
+

    is diamagnetic 

but 3
6CoF −

    is paramagnetic and has four 

unpaired electrons. Explain these 
observations and deduce the structure of 
these complexes on the basis of Valence 
Bond Theory (VBT). 3 
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(b) Draw the structures of cis-[Co(NH3)4Cl2]+ 

and trans-[Co(NH3)4Cl2]+. 2 

6. (a) Write the formula of the following : 2 

(i) Dichlorido bis (1, 2-diaminoethane) 

rhodium (III) ions 

(ii) Bis (benzene) chromium (0) 

(b) Compare the chemistry of actinoids with 

that of lanthanoids with special reference 

to any two of the following : 3 

(i) Electronic configuration 

(ii) Oxidation state 

(iii) Atomic and ionic sizes  

7. (a) Calculate the crystal field stabilization 

energy of ( ) 2
2 6Fe OH

+
   . 2 

(b) Identify the presence and absence of Jahn-

Teller distortion in ( ) 3
3 6Co NH

+
    and 

Ni(III) ions. Justify your answer. 3 
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 Part—B (Marks : 25) 

(States of Matter and Chemical Kinetics) 

8. (a) Give two differences between order and 

molecularity of the reaction. 2 

(b) Find the unit of rate constant (k) for a 

second order reaction. 1 

(c) Find the order of reaction whose rate 

constant has unit mol–1 L3/2 s–1. 1 

(d) Give any two factors that affect the rate of 

a chemical reaction. 1 

9. (a) A reaction is first order in A and second 

order in B : 

(i) Write the differential rate equation. 1 

(ii) How is the rate affected when the 

concentration of A is doubled and that 

of B is tripled ? 2 

(b) The rate of a chemical reaction doubles for 

an increase of temperature from 298 K to 

308 K. Calculate the activation energy.  

(log 2 = 0.30)  2 
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10. (a) State Charles’ law. 1 

(b) Can – 273.15°C temperature be achieved ? 
Justify your answer. 1 

(c) What is the pressure exerted by 2 g of 

hydrogen gas at 27°C if it occupies a 
volume of 100 cm3. 1 

(d) A sample of nitrogen gas occupies a volume 
of  320 cm3 at temperature 273 K and  

1 atm. pressure. Calculate the volume, 
when the temperature is 66°C and 
pressure is 0.825 atm. 2 

11. (a) State postulates of kinetic theory of gases. 

3 

(b) What is the effect of temperature on 
Maxwell-Boltzmann distribution ? Show 
with the help of a graph. 2 

12. (a) Give the formula used in drop weight and 

drop number method to determine the 
surface tension of a liquid. Calculate the 
ratio of number of drops of water and 

benzene if the values of density for water 
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and benzene are 1.00 kg dm–3 and 0.88 kg 
dm–3 respectively. Their surface tension 

values are 0.0728 Nm–1 and 0.0289 Nm–1 
respectively at 298 K. 3 

(b) What is the effect of temperature on the 
viscosity of a liquid. 2 

13. (a) What is unit cell ?  1 

(b) What are London forces ? 1 

(c) Name any two fundamental laws of 
crystallography. 1 

(d) Calculate the Miller indices of crystal 

planar which cut through the crystal axes 
at (2a, 3b, c). 2 

14. Consider the reaction : 

 A P→k   

The change in the concentration of A with time 
is shown in the following plot : 5 
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(i) Predict the order of the reaction. 

(ii) What are the units of rate constant ? 

(iii) Give the relationship between k and 1/2t . 

(iv) How is the slope of the above line related 
to the rate constant of the reaction ? 

(v) What is the intercept of the above line 
equal to ?  
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      BCHCT–137 

foKku Lukrd (lkekU;)@foKku Lukrd 

(cgqfo"k;h) 

(ch-,l&lh-th-@ch- ,l&lh- ,e-) 

l=kkar ijh{kk 

fnlEcj] 2024 
ch-lh-,p-lh-Vh--137 % milgla;kstu jlk;u] æO; dh 

voLFkk,¡ vkSj jklk;fud cyxfrdh 

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

uk sV % Hkkx ^d* ls fdUgha ik ¡p iz'uksa rFkk Hkkx ^[k* ls 
fdUgha ik ¡p iz'uksa dks gy dhft,A vyx&vyx 
mÙkj iqfLrdk ij gy dhft,A lHkh iz'uksa ds vad 
leku gSaA  

 Hkkx&d (vad % 25) 

(milgla;kstu jlk;u) 

1- (d)  VkbVsfu;e (ijek.kq la[;k 22) dk bysDVªkWfud 

foU;kl fyf[k, vkSj bldh lcls vf/d 

vkWDlhdj.k voLFkk dk dkj.k lfgr lq>ko 

nhft,A 2 
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([k)  fuEufyf[kr vfHkfØ;kvksa esa ls fdUgha nks dks 

iw.kZ vkSj larqfyr dhft, % 3 

 (i)  Sc(s) + O2(g) →   

 (ii)  Mn(s) + O2(g) →  

 (iii) V(s) + O2(g) →  

2- (d)  fuEufyf[kr vk;uksa esa ls dkSu&lk jaxhu gS \ 

dkj.k lfgr crkb, % 3 

         ( ) 3
2 6Sc H O

+
    rFkk ( ) 3

2 6Mn H O
+

    

([k)  tSfod iz.kkyh esa yksgs dh Hkwfedk dh O;k[;k 

dhft,A 2 

3- (d)  ( ) 2
2 6Co H O

+
    vkSj 4TiCl  ds pqEcdh; 

vk?kw.kZ dh x.kuk dhft,A 2 

([k)  ySUFksukWbMksa dk i`FkDdj.k D;ksa dfBu gS \ buds 

i`FkDdj.k ds nks egRoiw.kZ rjhdkas dks fyf[k,A  

3 

4- (d)  fuEufyf[kr ;kSfxdksa dk IUPAC uke  

fyf[k, % 3 

 (i)  K3 ( )5Fe CN NO     

 (ii)  ( )2 3 3CoCl.CN.NO . NH    
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([k)  fuEufyf[kr ;kSfxdksa ds dsUnzh; ijek.kq vk;u 

dh vkWDlhdj.k voLFkk vkSj milgla;kstu 

la[;k dk fu/kZj.k dhft, % 2 

 (i) ( ) 2

3Cu en
+

     

  en  is 1, 2-MkbZvehuks,Fksu 

 (ii)  ( )3 22Pt NH Cl     

5- (d)  ladqy ( ) 3

3Co en
+

    izfrpaqcdh; gS ysfdu 
3

6CoF −
    vuqpqacdh; gS vkSj blds ikl pkj 

v;qfXer bysDVªkWu gSaA bl voyksdu dh O;k[;k 

dhft, vkSj la;kstdrk vkca/ fl¼kUr ds 

vk/kj ij bldh lajpuk dk fuxeu dhft,A 3 

([k)  lei{k ( )3 24Co NH Cl
+

    vkSj foi{k 

( )3 24Co NH Cl
+

     dh lajpuk cukb,A 2 

6- (d)  fuEufyf[kr ds lw=k fyf[k, % 2 

 (i)  MkbDyksjhMks fcl (1] 2&Mkb,sfeuks,Fksu) 

jksfM;e (III) vk;u 

 (ii)  fcl (csUthu) Øksfe;e (0)  
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([k)  ,sfDVukWbMksa ds jlk;u dh rqyuk fuEufyf[kr esa 

ls fdUgha nks ds fo'ks"k lanHkZ ds lkFk ySaFksukWbMkas 

ds jlk;u ds lkFk dhft, % 3 

 (i) bysDVªkWfud foU;kl 

 (ii) vkWDlhdj.k voLFkk 

 (iii)ijek.kq vkSj vk;fud lkbt 

7- (d)  ( ) 2
2 6Fe OH

+
    ds fØLVy {ks=k LFkk;hdj.k 

ÅtkZ dh x.kuk dhft,A 2 

([k)  ( ) 3
3 6Co NH

+
    vkSj ( )Ni III  vk;uksa esa 

tkWu&Vsyj fo:i.k dh mifLFkfr vkSj 

vuqifLFkfr dh igpku dhft,A vius mÙkj dh 

O;k[;k dhft,A 3 

 Hkkx&[k (vad % 25) 

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

8- (d)  vfHkfØ;k dh dksfV vkSj vkf.odrk ds chp 

nks vUrj crkb,A 2 
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([k)  f}rh; dksfV vfHkfØ;k ds nj fu;rkad (k) dh 

bdkbZ crkb,A 1 

(x)  ,d vfHkfØ;k ds nj fu;rkad dh bdkbZ 
1 3/2 1mol L s− −  gSA bl vfHkfØ;k dh dksfV 

crkb,A 1 

(?k)  jklk;fud vfHkfØ;k dh nj dks izHkkfor djus 

okys nks dkjd crkb,A 1 

9- (d)  ,d vfHkfØ;k esa A dh dksfV 1 gS vkSj B dh 

dksfV 2 gSA 

 (i) bl vfHkfØ;k ds fy, vodyu nj 

lehdj.k fyf[k,A 1 

 (ii) vfHkfØ;k dh nj dSls izHkkfor gksxh tc  

A  dh lkanzrk nks xquh vkSj B dh lkanzrk 

rhu xquh gks tk;sxh \ 2 

([k)  298 K ls 308 K rd rkieku c<+kus ij 

jklk;fud vfHkfØ;k dh nj nks xquh gks tkrh 

gSA bl vfHkfØ;k ds fy, lfØ;.k ÅtkZ dh 

x.kuk dhft,A [log 2 = 0.30] 2 
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10- (d)  pkYlZ dk fu;e crkb,A 1 

([k)  D;k – 273.15 °C rkieku dks izkIr fd;k tk 

ldrk gS \ vius mÙkj iqf"V dhft,A 1 

(x)  2 g  gkbM ªkstu xSl }kjk 27°C ij yxk;s x, 

nkc dks ifjdfyr dhft,] ;fn ;g 100 cm3 

dk vk;ru ?ksjrh gSA 1 

(?k)  ukbVªkstu xSl ds ,d uewus dk vk;ru 273 K  

rkieku vkSj 1 ok;q- nkc ij 320 cm3 gSA 

vk;ru dks ifjdfyr dhft,] tc rkieku  

66°C vkSj nkc 0.825 ok;q- gksA 2 

11- (d)  xSlksa ds v.kqxfr fl¼kUr dh ewy vo/kj.kkvksa 

dks crkb,A 3 

([k)  eSDlosy&cksYV~teku forj.k esa rkieku dk D;k 

izHkko gksrk gS \ vkys[k ds ekè;e ls fn[kkb,A 

2 

12- (d) nzoksa ds i`"B ruko dh x.kuk djus ds fy, 

cw¡n&Hkkj fof/ vkSj cw¡n&la[;k fof/ dk lw=k 

fyf[k,A ty vkSj csUthu dh cw¡nksa dh la[;k ds 

vuqikr dh x.kuk dhft,] ;fn ty vkSj csUthu 
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dk ?kuRo Øe'k% 1.00 kg dm–3 vkSj  

0.88 kg dm–3 gS vkSj 298 K ij buds i`"B 

ruko Øe'k% 0.0728 Nm–1 vkSj 0.0289 Nm–1 

gaSA   3 

([k) nzoksa dh ';kurk ij rkieku dk D;k izHkko gksrk 

gS \   2 

13- (d) bdkbZ lsy D;k gS \ 1 

([k) yUnu cy D;k gSa \ 1 

(x) fØLVyksxzkiQh ds nks vk/kjHkwr fu;e crkb,A 1 

(?k) fØLVy ryksa ds feyj lwpdkadksa dks ifjdfyr 

dhft, tks fØLVy v{kka'kksa dks ( )2 ,3 ,a b c   ds 

}kjk dkVs tkrs gksaA 2 

14- uhps nh x;h vfHkfØ;k dks nsf[k, % 

A P→k   

fuEufyf[kr vkys[k esa lkanzrk dk le; ds lkFk 

ifjorZu fn[kk;k x;k gS % 5 
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(i) vfHkfØ;k dh dksfV crkb,A 

(ii) nj fu;rkad dh bdkbZ D;k gS \ 

(iii) k   vkSj 1/2t  ds chp laca/ nhft,A 
(iv) vfHkfØ;k ds le; dk <yku nj fu;rakd ls 

dSls lacaf/r gS \ 

(v) Åij ds vkys[k esa lh/h js[kk dk var%[kaM D;k  

gksxk \  
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