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A and any five questions from Section B 

on separate answer sheets. All questions 

carry equal marks. 
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 Section—A (Marks : 25) 

1. Attempt any two parts : 2×2.5=5 

(a) Which of these is coloured and why : 

3TiCl  or 2TiO  ? 

(b) Why are Zn and Cd soft ? 

(c) What is the oxidation state of Cr in 

2
4CrO ? Is it oxidizing or reducing, 

why ?   

2. Compare the chemistry of the actinoids with 

that of the lanthanoids with respect to : 5 

(i) Electronic configuration 

(ii) Oxidation states  

Or 

What is lanthanoid contraction ? Give an 

important consequence of this. 

3. (a) Determine the coordination number and 

oxidation state of the central metal ion 

in :   3 

(i) 3
6[Fe(CN) ]   

(ii) 2
2[Cu(en) ]    
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(b) Give the IUPAC names of any two of 

the following : 2 

(i) 3 5 2 3[Co(NH ) (H O)]Cl   

(ii) 3 3K [Al(OX) ]  

(iii) 4 4[Pt(Py) ][PbF ]  

4. (a) Label the following ligands as 

monodentate, bidentate, ambidentate, 

polydentate (any three) : 3 

(i) Water 

(ii) Thiosulphate ion 

(iii) 1, 2-diaminoethane (en) 

(iv) EDTA 

(b) Write the formulae of the following : 2 

(i) Potassium tetracyanidonikelate(II) 

(ii) -dihydroxidobis {tetraaquacobalt 

(III)} nitrate. 
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5. (a) 2 2[Ma b ]  (a and b are monodentate 

ligands) exhibits geometrical 

isomerism. What is the geometry of the 

complex ? Draw the isomers. 3 

(b) Indicate the isomerism depicted in the 

following pairs : 2 

(i) 3 4 2 2[Pt(NH ) Cl ]Br  and 

3 4 2 2[Pt(NH ) Br ]Cl   

(ii) 3 6 6[Co(NH ) ][Cr(SCN) ] and 

3 6 6[Cr(NH ) ][Co(SCN) ]   

Or 

Name the metals present in hemoglobin 

and chlorophyll. 
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6. (a) Using VBT explain why 3
3 6[Co(NH ) ]   

and 3
6[CoF ]   differ in magnetic 

behaviour.  3 

(b) Calculate the CFSE of an octahedral 

complex with three electrons in the d 

orbitals.   2 

Or 

Why are octahedral complexes of 

copper(II) tetragonally distorted ? 

7. The pairing energy P for 3+Fe  ion is 29,875 

cm–1 and 0 for 3
2 6[Fe(H O) ]  is 13,700 cm–1. 

Using this information find out : 5 

(i) Whether the complex is high spin or low 

spin. 

(ii) The number of unpaired electrons. 

(iii) Whether the complex is coloured or not. 
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Or 

What would be the CFSE for an octahedral 

complex of a d7 ion in weak field and strong 

field ? What is the relationship between t  

and 0  ? 

 Section—B (Marks : 25) 

8. (a) Write down basic assumptions of the 

kinetic theory of gases.  2 

(b) Derive an expression for pressure of a 

gas assuming motion of gas in a cubical 

container.  3 

9. Define van der Waals isotherms. Derive 

expressions for Pc, Vc and Tc in terms of van 

der Waals constants a and b. 2+3 
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10. (a) Explain hydrogen bonding with two 

suitable examples.  3 

(b) Write four methods (names only) for the 

determination of surface tension. 2 

11. What are amorphous and crystalline solids ? 

Illustrate their properties in figure or 

compare these in tabular form.  2+3 

12. (a) Define Bragg’s law. Give all the terms 

in equation.  2 

(b) Explain packing efficiency taking the 

example of body centered cubic (bcc) 

lattice structure with illustration.  3 

13. (a) Define rate of reaction and draw a plot 

between conc. of reactants and products 

with time.  2 
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(b) Experimentally determined rate law for 

the reaction : 3 

             22NO Cl 2NOCl(g)    

is rate 2
2k[NO] [Cl ] .  

(i) What will be order of reaction with 

respect to 2[Cl ]  ?  

(ii) Overall order of reaction and unit 

of k ? 

14. Explain collision theory of bimolecular 

reactions. Write down its postulates. 

Compare collision theory with Arrhenius 

theory.    3+2 
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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  

twu] 2026 

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 % [k.M ^d* ls fdUgha ik¡p iz'uksa vkSj [k.M ^[k* ls fdUgha 

ik¡p iz'uksa ds mÙkj vyx&vyx mÙkj&iqfLrdkvksa esa 

nhft,A lHkh iz'uksa ds vad leku gSaA 
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 [k.Mµd (vad % 25) 

uksV % fdUgha ik¡p iz'uksa ds mÙkj nhft,A 

1- fdUgha nks Hkkxksa ds mÙkj nhft, % 2”2-5=5 

(d) buesa ls dkSu&lk jaxhu gS vkSj D;ksaµ 3TiCl  ;k 

2TiO \ 

([k) Zn vkSj Cd uje D;ksa gksrs gSa \ 

(x) 
2
4CrO 

 esa Cr dh vkWDlhdj.k voLFkk D;k gS \ 

D;k ;g vkWDlhdkjd ;k vipk;d gSµD;ksa \ 

2- ,sfDVukWbMksa ds jlk;u dh rqyuk ySaFksukWbMksa ds jlk;u ds 

lkFk fuEufyf[kr lanHkZ esa dhft, % 5 

(i) bysDVªkWfud foU;kl 

(ii) vkWDlhdj.k voLFkk 

vFkok 

ySaFksukWbM ladqpu D;k gS \ blds egRoiw.kZ ifj.kke 

crkb;sA 
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3- (d) fuEufyf[kr esa dsaæh; /kkrq dh milgla;kstu la[;k 

vkSj vkWDlhdj.k voLFkk Kkr dhft, % 3 

(i) 3
6[Fe(CN) ]   

(ii) 2
2[Cu(en) ]    

([k) fuEufyf[kr eas ls fdUgha nks ds IUPAC uke  

crkb, %  2 

(i) 3 5 2 3[Co(NH ) (H O)]Cl   

(ii) 3 3K [Al(OX) ]  

(iii) 4 4[Pt(Py) ][PbF ]  

4- (d) fuEufyf[kr ¥yxMksa dh ,dnarh] f}narh] mHk;narh ;k 

cgqnarh ds :i esa igpku dhft, (dksbZ rhu) % 3 

(i) ty 

(ii) Fkk;kslYQsV vk;u 

(iii) 1] 2 Mkb,sehuks,Fksu (en) 

(iv) EDTA  
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([k) fuEufyf[kr ds lw= fyf[k, % 2 

(i) iksVSf'k;e VsVªklk;uhMksfudsysV (II) 

(ii) &MkbgkbMªkWfDlMksfcl {VsVªk,DokdksckYV (III)} 

ukbVsªV 

5- (d) 2 2[Ma b ]  (a vkSj b ,dnarh fyxaM) T;kferh; 

leko;ork izn£'kr djrs gSaA ladqy dh T;kfefr D;k 

gS \ leko;oksa dh lajpuk cukb;sA 3 

([k) fuEufyf[kr tksM+h esa n'kkZ;k x;h leko;ork dks 

crkb, %  2 

(i) 3 4 2 2[Pt(NH ) Cl ]Br  vkSj 

3 4 2 2[Pt(NH ) Br ]Cl   

(ii) 3 6 6[Co(NH ) ][Cr(SCN) ] vkSj

3 6 6[Cr(NH ) ][Co(SCN) ]   

vFkok 

gheksXyksfcu vkSj DyksjksfQy esa ekStwn /kkrq dk uke 

crkb,A 
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6- (d) la;kstdrk vkca/k fl¼kUr (VBT) dk mi;ksx djds 

le>kb, fd 
3

3 6[Co(NH ) ] 
 vkSj 

3
6[CoF ] 

 ds 

pqacdh; O;ogkj esa varj D;ksa gksrk gSA 3 

([k) d d{kdksa esa rhu bysDVªkWuksa okys ,d v"VQydh; 

ladqy dh fØLVy {ks= LFkk;hdj.k ÅtkZ (CFSE) 

dk ifjdyu dhft,A 2 

vFkok 

dkWij (II) ds v"VQydh; T;kferh; f}leyack{k 

fo:i.k D;ksa gksrs gSa \ 

7- 
3+Fe  vk;u dh ;qxyu ÅtkZ (P) 29]875 cm–1

 gS vkSj 

3
2 6[Fe(H O) ]  ds fy, 0 dk eku 13]700 cm–1

 gSA 

bl tkudkjh dk mi;ksx djds irk yxkb, % 5 

(i) ladqy mPp&izpØ.k dk gS ;k fuEu&izpØ.k dk  

gS \ 

(ii) ladqy esa v;qfXer bysDVªkWuksa dh la[;k fdruh gS \ 

(iii) ladqy jaxhu gS ;k ugha \ 
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vFkok 

nqcZy {ks= vkSj izcy {ks= esa ,d d7
 vk;u ds 

v"VQydh; ladqy ds fy, fØLVy {ks= LFkk;hdj.k ÅtkZ 

(CFSE) D;k gksxh \ t vkSj 0 ds chp D;k laca/k gS \ 

 [k.Mµ[k (vad % 25) 

8- (d) xSlksa ds v.kqxfr fl¼kUr dh ewy vfHk/kkj.kkvksa dks 

fyf[k,A  2 

([k) fdlh ?kukdkj ik= esa xSl ds nkc ds fy, O;atd 

dh O;qRifÙk dhft,A 3 

9- oku Mj okYl lerki js[kk,¡ ifjHkkf"kr dhft,A oku Mj 

okYl fu;rkadksa a vkSj b ds vuqlkj Pc, Vc rFkk Tc ds 

fy, O;atd O;qRiUu dhft,A 2$3 

10- (d) nks mnkgj.kksa ds lkFk gkbMªkstu vkca/ku dh O;k[;k 

dhft,A  3 
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([k) i`"B&ruko Kkr djus dh pkj fof/k;k¡ (dsoy uke) 

fyf[k,A  2 

11- vfØLVyh; vkSj fØLVyh; Bksl D;k gksrs gSa \ lajpuk esa 

xq.kksa dks fpf=r dhft, ;k budh rqyuk lkj.khc¼ :i esa 

dhft,A   2$3 

12- (d) czSx dk fu;e ifjHkkf"kr dhft,A lehdj.k ds lHkh 

in nhft,A 2 

([k) fp= dh lgk;rk ls ,d dk;dsfUær ?kuh; tkyd 

dh lajpuk dk mnkgj.k ysdj ladqyu n{krk dh 

O;k[;k dhft,A 3 

13- (d) vfHkfØ;k nj dks ifjHkkf"kr dhft, vkSj le; ds 

lkFk vfHkdkjd rFkk mRikn dh lkaærkvksa ds chp 

vkys[k n'kkZb,A 2 
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([k) vfHkfØ;k 22NO Cl 2NOCl(g)   ds 

fy, iz;ksxkRed :i ls fu/kkZfjr nj fu;e  

nj 
2

2k[NO] [Cl ]  gSA 3 

(i) 2[Cl ] ds laca/k esa vfHkfØ;k dh dkSu&lh 

dksfV gksxh \ 

(ii) vfHkfØ;k dh dqy dksfV vkSj k dh bdkbZ D;k 

gksxh \ 

14- f}&vkf.od vfHkfØ;kvksa esa la?kêu&fl¼kUr dh O;k[;k 

dhft,A budh vo/kkj.kk,¡ fyf[k,A la?kêu&fl¼kar rFkk 

vkgsZfu;l fl¼kar dh rqyuk dhft,A 3$2 

× × × × × 

 

 

 

 

 

 

 


