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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) Explain the ground state electronic 

configuration of Sc+ ion. 2 

(b) Complete and balance any two of the 

following reactions : 3 

(i) 2Ti(s) O (g)    

(ii) 2Cr(s) O (g)    

(iii) 2Cu(s) O (g)    

2. (a) (i) Which of the following ions is 

coloured ? Give reasons : 2 

(1) 
4Ti 

 

(2) 
3

2 6Fe(H O)


     

(ii) What is the unit of magnetic 

moment ? 1 
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(b) Name any two transition elements 

which are present in very small 

quantities in plants and animals and 

are essential for the enzymes to 

function ? 2 

3. (a) Which one of the following complexes 

does not have perfect octahedral 

geometry ? Justify your answer : 3 

(i) [Cr(H2O)6]3+ 

(ii) [VCl6]2– 

(iii) [Fe(H2O)6]3+ 

(b) Calculate the spin-only magnetic 

moment for [Mn(H2O)6]2+ or CuCl. 2 

4. (a) Why is the size of the elements of third 

transition series almost similar to that 

of the elements of second transition 

series ? 3 
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(b) Determine the oxidation state and 

coordination number of the central 

metal ion in the following : 2 

(i) [Ag(NH3)2]+ 

(ii) [Co(H2O)6]2+ 

5. (a) Write the IUPAC name of any one of 

the following compounds : 2 

(i) [(NH3)5 CoNH2 . Co(NH3)5] (NO3)5 

(ii) [(CO)3 Fe(CO)3 Fe(CO)3] 

(b) Write down all possible isomers of 

[Co(NH3)5NO2]Cl2 and give their  

names. 3 

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

(i) Tetrapyridineplatinum (II) Tetra- 

chloridoplatinate (II) 

(ii) Petaammineaquacobalt (III) 

chloride 
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(b) Explain the structure and magnetic 

moments of the following complexes on 

the basis of valence bond theory : 3 

           [MnCl4]2– and [Mn(CN)6]3– 

7. (a) Calculate the crystal field stabilization 

energy of [Fe(CN)6]4– complex. 3 

(b) What is spectrochemical series ? 2 

 Part—B (Marks : 25) 

(States of Matter and Chemical Kinetics) 

8. (a) State Boyle’s law and draw a graph 

between P and 1/V for an ideal gas. 2 

(b) The density of a gas was found to be 

3.43 g/L at 300 K and 1 atm. Calculate 

the molecular mass. 3 



 [ 6 ]  BCHCT–137 

D–3245/BCHCT–137 

9. (a) 2 mole of N2 and 3 mole of H2 gas are 

kept in a container. The total pressure 

is 10 atm. Find out the partial pressure 

of H2 and N2. 3 

(b) What is most probable velocity (mp) ? 

Explain with graph of Maxwell- 

Boltzmann’s distribution. 2 

10. (a) Why are bubbles of a gas spherical in 

nature ? 1 

(b) What is the effect of temperature on 

surface tension ? 1 

(c) The number of drops for a certain 

volume of water counted in a 

stalgamometer at 298 K is 300, whereas 

the number of drops for the same 

volume of ethyl alcohol is 320. Calculate 

the surface tension of ethyl alcohol. 

Given that : 3 

 The density of water = 0.998 kg dm–3 

Density of ethyl alcohol = 0.9614 kg dm–3 

Surface tension of water = 0.0727 Nm–1  
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11. (a) Illustrate the formation of a tetrahedral 

void and an octahedral void. 3 

(b) Calculate the number of formula units 

of NaCl present in a unit cell of NaCl. 2 

12. (a) Silver has a fcc lattice. The edge length 

of its unit cell is 4.077 × 10–8 cm and its 

density is 10.12 g/cm3. What is the 

molar mass of silver ? 3 

(b) Give two differences between Schottky 

defect and Frenkel defect. 2 

13. (a) State law of constancy of interfacial 

angles.  1 

(b) What are pseudo first order reactions ? 

Give an example. 2 

(c) “Molecularity of a reaction rarely 

exceeds 3.” Explain. 2 
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14. (a) Derive the expression for integrated 

rate law for a zero-order reaction. 3 

(b) Draw the following plots for a first 

order reaction : 2 

(i) ln[R] vs. t 

(ii) 0[R ]
log

[R]
 vs. t 
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 BCHCT–137 

foKku Lukrd (lkekU;) @  

foKku Lukrd (cgqfo"k;d) 

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

l=kar ijh{kk  

fnlEcj] 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 
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 Hkkxµd (vad % 25) 

(milgla;kstu jlk;u) 

1- (d) Sc+ vk;u ds fuEure voLFkk bysDVªkWu foU;kl dh 

O;k[;k dhft,A 2 

([k) fuEufyf[kr vfHkfØ;kvksa esa ls fdUgha nks dks iw.kZ 

dhft, vkSj lUrqfyr dhft, % 3 

(i) 2Ti(s) O (g)    

(ii) 2Cr(s) O (g)    

(iii) 2Cu(s) O (g)    

2- (d) (i) fuEufyf[kr esa ls dkSu&ls vk;u jaxhu izo`fÙk 

ds gksrs gSa \ dkj.k crkb;s % 2 

(1) 
4Ti 

 

(2) 
3

2 6Fe(H O)


    

(ii) pqacdh; vk?kw.kZ dh bdkbZ D;k gS \ 1 
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([k) fdUgha nks laØe.k rRoksa ds uke fyf[k, tks cgqr gh 

de ek=k esa ikS/kksa vkSj tUrqvksa esa ik;s tkrs gksa vkSj 

,Utkbe ds dk;Z djus dh izfØ;k ds fy, vko';d 

gksaA   2 

3- (d) fuEufyf[kr ladqyksa esa ls fdlds ikl ifjiw.kZ 

v"VQydh; T;kfefr ugha gS \ vius mÙkj dh iqf"V 

dhft, %  3 

(i) [Cr(H2O)6]3+ 

(ii) [VCl6]2– 

(iii) [Fe(H2O)6]3+ 

([k) [Mn(H2O)6]2+ ;k CuCl ds fy, pØ.k&ek= 

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

4- (d) rhljh laØe.k Js.kh ds rRoksa dk vkdkj nwljh 

laØe.k Js.kh ds rRoksa ds yxHkx cjkcj D;ksa gksrk  

gS \   3 
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([k) fuEufyf[kr ds dsUnzh; /kkrq vk;u dh vkWDlhdj.k 

voLFkk vkSj milgla;kstd la[;k dk fu/kkZj.k 

dhft, %  2 

(i) [Ag(NH3)2]+ 

(ii) [Co(H2O)6]2+ 

5- (d) fuEufyf[kr esa ls fdlh ,d ;kSfxd ds IUPAC 

uke dk fu/kkZj.k dhft, % 2 

(i) [(NH3)5 CoNH2 . Co(NH3)5] (NO3)5 

(ii) [(CO)3 Fe(CO)3 Fe(CO)3] 

([k) [Co(NH3)5NO2] Cl2 ds lHkh laHkkfor leko;oksa 

dks fyf[k, vkSj muds uke nhft,A 3 

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

(i) VsVªkfijhMhu IySfVue (II) VsVªkDyksjhMks& 

IysfVusV (II) 

(ii) isaVk,Eehu,Dok dksckYV (III) DyksjkbM 
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([k) fuEufyf[kr ladqyksa dh lajpuk vkSj pqacdh; vk?kw.kZ 

dh O;k[;k la;kstdrk vkac/k fl¼kUr ds vk/kkj ij 

dhft, %  3 

           [MnCl4]2– vkSj [Mn(CN)6]3– 

7- (d) [Fe(CN)6]4– ladqy dh fØLVy {ks= LFkk;hdj.k 

ÅtkZ dh x.kuk dhft,A 3 

([k) LisDVªeh jklk;fud Js.kh D;k gS \ 2 

 Hkkxµ[k (vad % 25) 

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

8- (d) ck;y dk fu;e D;k gS \ P vkSj 1/V ds chp 

vkn'kZ xSl ds fy, vkys[k cukb;sA 2 

([k) ,d xSl dk ?kuRo 300 K rkieku vkSj 1 atm. 

nkc ij 3.43 g/L ik;k x;kA bl xSl dk vkf.od 

nzO;eku Kkr dhft,A 3 
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9- (d) 2 eksy N2 vkSj 3 eksy H2 xSl dks ,d ik= esa j[kk 

x;k gSA bldk dqy nkc 10 atm. gSA N2 vkSj H2 

ds vkaf'kd nkc dh x.kuk dhft,A 3 

([k) lokZf/kd lEHkkfor osx (mp) D;k gS \ eSDlosy& 

cksYV~teku forj.k ds vkys[k dh O;k[;k dhft,A 2 

10- (d) xSl dk cqn~cqn~ xksykdkj izd`fr dk D;ksa gksrk gS \ 1 

([k) i`"B ruko ij rkieku dk D;k izHkko gksrk gS \  1 

(x) LVsxseksehVj esa ,d fuf'pr vk;ru ds fy, cw¡nksa dh 

la[;k 298 K rkieku ij 300 vk¡dh x;h tcfd 

mlh vk;ru ds ,fFky vYdksgkWy ds fy, cw¡nksa dh 

la[;k 320 gSA ,fFky vYdksgkWy ds i`"B ruko dh 

x.kuk dhft,A 3 

fn;k x;k gS % 

ty dk ?kuRo = 0.998 kg dm–3  

,fFky vYdksgkWy dk ?kuRo = 0.9614 kg dm–3 

ty dk i`"B ruko = 0.0727 Nm–1 
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11- (d) prq"Q+ydh; fjfDr vkSj v"VQydh; fjfDr ds 

xBu dks mnkgj.k nsdj Li"V dhft,A  3 

([k) NaCl ds ,d bdkbZ@,d lsy esa 'kkfey NaCl ds 

lw= bdkb;ksa dh x.kuk dhft,A 2 

12- (d) flYoj ,d fcc fØLVy tkyd gSA blds bdkbZ lsy 

ds dksj dh yackbZ 4.077 × 10–8 cm vkSj bldk 

?kuRo 10.12 g/cm3 gSA flYoj ds eksyj nzO;eku 

dh x.kuk dhft,A 3 

([k) 'kkWV~dh nks"k vkSj Ýsady nks"k ds chp varj crkb;sA 2 

13- (d) varjkQyd dks.k ds fLFkjrk ds fu;e dks crkb;sA  1 

([k) Nn~e izFke dksfV dh vfHkfØ;k,¡ D;k gSa \ ,d 

mnkgj.k nhft;sA 2 

(x) ßvfHkfØ;k dh vkf.odrk dnkfpr gh 3 ds Åij 

gksrh gSAÞ O;k[;k dhft,A 2 
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14- (d) 'kwU; dksfV dh vfHkfØ;k ds fy, lekdfyr nj 

fu;e dk O;atd O;qRiUu dhft,A 3 

([k)izFke dksfV dh vfHkfØ;k ds fy, fuEufyf[kr 

vkys[k [khafp;s % 2 

(i) ln[R] vs. t 

(ii) 0[R ]
log

[R]
 vs. t 

× × × × × 

 

 

 

 

 

 

 

 

 


