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1. Electronic spectra is observed in the 

region : 

(A) IR 

(B)  Visible and IR 

(C)  UV and IR 

(D)  Visible and UV  

2. Which one of the following pairs of 

electronic configuration does not show 

more than one electronic states ?  

(A) d 
1
 and d 

9
 

(B)  d 
2
 and d 

8
 

(C)  d 
3
 and d 

7
 

(D)  d 
4
 and d 

6
 

3. Generally carbonyls are : 

(A) diamagnetic 

(B)  paramagnetic 

(C)  ferromagnetic 

(D)  ferrimagnetic 

4. The structure of C2B3H7 carborane is :  

(A) Trigonal pyramidal  

(B)  Tetrahedral 

(C)  Square planar 

(D)  Square pyramidal 

5. The composition of dimolybdates is : 

(A) R2O.2MoO3.nH2O 

(B)  R2O.3MoO3.nH2O 

(C)  R2O.4MoO3.nH2O 

(D)  R2O.8MoO3.nH2O 

6. The energy diagram for d 
9
 is inverse of :  

(A) d 
1
 configuration 

(B)  d 
2
 configuration 

(C)  d 
3
 configuration 

(D)  d 
5
 configuration 

7. Carbonyls are soluble in : 

(A) H2O 

(B)  liq. NH3 

(C)  liq. SO2 

(D)  organic solvents 

8. The bond present in carbonyls is : 

(A) M CO


  

(B)  M CO


  

(C)  
π

M CO
σ

  

(D)  None of the above 



B020801T ( 4 )  Set-A 

9. Orgel-energy level diagram is used for 

the interpretation of : 

(A) Spin stretching   

(B)  Rotatory stretching 

(C)  Spin allowed transitions 

(D)  All of the above 

10. If ‘S’ is the absolute value of the spins of 

the individual electron, the spin 

multiplicity is given by : 

(A) 2S  

(B)  (2S + 1) 

(C)  (2S + 2) 

(D)  (2S + 3) 

11. In mononuclear carbonyls a metal atom is 

directly linked to : 

(A) C atom 

(B)  O atom 

(C)  N atom 

(D)  H atom 

12. Boranes are the compounds of : 

(A) B and H 

(B)  C and H 

(C)  B and N 

(D)  B, C and H 

13. Which one of the following carbonyls 

does not obey EAN rule ? 

(A) Cr(CO)6 

(B)  V(CO)6 

(C)  Fe(CO)5 

(D)  Ni(CO)4 

14. Nido-carboranes have the general 

formula : 

(A) C2BnHn+1 

(B)  C2BnHn+2 

(C)  C2BnHn+3 

(D)  C2BnHn+4 

15. Which one of the following ions does not 

exist in solution ? 

(A) 3
4PO   

(B)  2
3CrO   

(C)  2
2 7W O   

(D)  6
7 24Mo O   

16. The spin allowed electronic transitions 

occur between energy levels which have : 

(A) Different spin multiplicity 

(B)  Different principal quantum 

number 

(C)  Same spin multiplicity 

(D)  None of the above  
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17. The number of electrons in the valence 

shell of the metal in carbonyl is : 

(A) 8 

(B)  18 

(C)  36 

(D)  54 

18. The introduction of successive CH units 

to the structure of smaller nido-

carboranes involves the elimination of :  

(A) 1 BH2 unit 

(B)  2 BH2 units 

(C)  3 BH2 units 

(D)  4 BH2 units 

19. In isopolyacids Mo6 octahedra do not 

share at : 

(A) Corners 

(B)  Edges 

(C)  Faces  

(D)  None of the above 

20. d-d transition is : 

(A) ligand-ligand transition 

(B)  ligand-metal transition 

(C)  metal-ligand transition 

(D)  metal-metal transition 

21. For a d 
2
 system where electron spins are 

parallel, its spin multiplicity is :   

(A) 1 

(B)  2 

(C)  3 

(D)  4 

22. Which one of the following is stable 

borane ?  

(A) B4H10 

(B)  B5H9 

(C)  B5H11 

(D)  B6H12 

23. Polyacids are generally formed by the 

elements of the following group of the 

periodic table : 

(A) I A and II A 

(B)  I B and II B  

(C)  V B and VI B 

(D)  VIII group members 

24. Which of the following carbonyl does not 

obey 18-electrons rule ? 

(A) Cr(CO)6 

(B)  Mn(CO)5 

(C)  Fe(CO)5 

(D)  Ni(CO)4 
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25. The geometry of Ni(CO)4 is : 

(A) Octahedral 

(B)  Square planar 

(C)  Square pyramidal 

(D)  Tetrahedral 

26. The compounds formed by the 

combination of NO and metals are  

called : 

(A) Nitrites 

(B)  Nitrates 

(C)  Nitrides 

(D)  Nitrosyls 

27. Saturated and lowest triatomic member of 

LNCCs is :  

(A) M2(CO)12 

(B)  M3(CO)12 

(C)  M4(CO)12 

(D)  None of the above 

28. Which amongst the following elements 

does not form ispolyanions ? 

(A) Vanadium 

(B)  Chromium 

(C)  Niobium 

(D)  Molybdenum 

29. The energy state of an orbital is 

determined by : 

(A) Chromatography 

(B)  Polarimetry 

(C)  Spectroscopy 

(D)  Surface tension 

30. In nitrosyls NO molecule is linked to the 

central mental atom through : 

(A) N-atom 

(B)  O-atom 

(C)  Both N and O-atoms  

(D)  None of the above 

31. The ground state of an atom possesses : 

(A) Maximum number of unpaired 

electrons 

(B)  Few unpaired electrons 

(C)  All the paired electrons 

(D)  None of the above 

32. Boranes are :  

(A) Highly electron rich compounds  

(B)  Moderately electron rich 

compounds 

(C)  Electron deficient compounds 

(D)  None of the above 



B020801T ( 7 )  Set-A 

33. The oxidation state of metal in carbonyls 

is : 

(A) zero 

(B)  four 

(C)  two  

(D)  three 

34. The geometry of B5H9 molecule is : 

(A) Distorted octahedron 

(B)  Trigonal pyramidal 

(C)  Pentagonal 

(D)  Square pyramidal 

35. The polyacids containing more than a 

single type of anhydrides are called : 

(A) Isopolyacids  

(B)  Heteropolyacids 

(C)  Peroxyacids 

(D)  Carboxylic acids 

36. Which one of the following is unknown ?  

(A) NOI  

(B)  NOBr  

(C)  NOCl 

(D)  NOF 

37. The geometry of Cr(CO)6 is : 

(A) Tetrahedral 

(B)  Trigonal planar  

(C)  Octahedral 

(D)  Trigonal bipyramidal 

38. For Laporte allowed transitions, which 

one of the following conditions is  

fulfilled ?  

(A) 1s    

(B)  1l    

(C)  1m    

(D)  1n    

39. Which of the following species are 

isoelectronic ?  

(A) Mm(CO)5/Re(CO)5 

(B)  CMo(CO)3/CW(CO)3 

(C)  Co(CO)3/Ir(CO)3 

(D)  All of the above  

40. [V10O28]
6–

  anion contains : 

(A) 6VO6 octahedra 

(B)  8VO6 octahedra 

(C)  10VO6 octahedra 

(D)  12VO6 octahedra 
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41. Racah parameter is represented by : 

(A) B 

(B)  µ 

(C)   

(D)  S 

42. Which one of the following obeys EAN 

rule ?  

(A) Nitrides  

(B)  Nitrites 

(C)  Nitrates  

(D)  Nitrosyls 

43. High valence clusters are formed by : 

(A) Light transition metals 

(B)  Heavy transition metals 

(C)  S-block elements  

(D)  None of the above 

44. The oxidation state of Mn in  

[Mn(NO)3 (CO)] is : 

(A) 0 

(B)  –II 

(C)  +III 

(D)  –III 

45. In carbonyls, CO molecules behave  

as : 

(A) Positive ligands 

(B)  Negative ligands 

(C)  Neutral ligands 

(D)  None of the above 

46. Carboranes are mixed hydrides of : 

(A) Al and C 

(B)  C and N 

(C)  C and B 

(D)  C, B and N 

47. The polyacids containing only one type 

of acid anhydride are called : 

(A) Isopolyacids 

(B)  Heteropolyacids 

(C)  Per acids 

(D)  Amino acids 

48. According to spin selection rule : 

(A) 0s   

(B)  0l   

(C)  1s    

(D)  1l    
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49. Infrared adsorption spectra of metallic 

carbonyls is used :  

(A) To determine the geometry of 

metallic carbonyls 

(B)  To determine the bond order of 

legated CO  

(C)  To study reaction rate 

(D)  All of the above 

50. The oxidation state of Fe in  

[Fe(NO) (H2O)5] SO4 is : 

(A) zero 

(B)  + 1 

(C)  – 1 

(D)  + 2 

51. The colour of sodium nitroprusside is : 

(A) Green 

(B)  Black 

(C)  Yellow 

(D)  Ruby-red 

52. In complex ion [Fe(NO)(CN)5]
2–

, Fe
2+

 

ion undergoes hybridization : 

(A) sp
2
 

(B)  sp
3
 

(C)  d 
2
sp

3
 

(D)  d 
3
sp

3
 

53. Optical Rotatory Dispersion (ORD) 

phenomenon was first studied by :  

(A) Frensel 

(B)  Orgel 

(C)  Tanabe-Sugano 

(D)  Frank 

54. Which among the following will be 

paramagnetic ?  

(A) Cr(CO)6 

(B)  Fe(CO)5 

(C)  Ni(CO)4 

(D)  None of the above  

55. The first HNCC is : 

(A) Re2(CO)10 

(B)  Re6(CO)10 

(C)  Re2(CO)16 

(D)  Rh6(CO)16 

56. An optically active substance absorbs two 

circularly polarised components to 

different extent. The differential 

absorption is known as :  

(A) Circular dichroism 

(B)  Optical rotation dispersion 

(C)  Cotton effect 

(D)  None of the above 



B020801T ( 10 )  Set-A 

57. The general formula for mononuclear 

carbonyls is : 

(A) Mx(CO) 

(B)  M(CO)y 

(C)  Mx(CO)y 

(D)  None of the above  

58. Closo-carboranes have the general  

formula : 

(A) C2BnHn 

(B)  C2BnHn+1 

(C)  C2BnHn+2 

(D)  C2BnHn+4 

59. Which one of the following is not an 

isopolyacid ?  

(A) H2CrO3.CrO4 

(B)  H2CrO2.2CrO4 

(C)  H2CrO.3CrO4 

(D)  3R2O.P2O5.24MoO3 

60. Which one of the following transitions is 

Laporte forbidden ? 

(A) s-p 

(B)  p-s 

(C)  d-d 

(D)  None of the above 

61. The geometry of Fe (CO)5 is : 

(A) Square pyramidal 

(B)  Trigonal bipyramidal 

(C)  Tetrahedral 

(D)  Octahedral 

62. Which one of the following is liquid at 

ordinary temperatures ? 

(A) Ni(CO)4 

(B)  Fe(CO)5 

(C)  Ru(CO)5 

(D)  All of the above 

63. In octahedral complexes, the relation 

between energies of t2g and eg sets is : 

(A) t2g > eg  

(B)  t2g = eg  

(C)  t2g < eg  

(D)  None of the above 

64. The resultant spin angular momentum 

quantum number (S) and the number of 

unpaired electrons (n) are related as 

below :  

(A) S = 
2

n
 

(B)  S = n  

(C)  S = 2n 

(D)  S = 3n 



B020801T ( 11 )  Set-A 

65. Among the following complex ions 

which do not obey EAN rule ?   

(A) [Cr(NO)(CN)5]
3–

 

(B)  [Mn(NO)(CN)5]
2–

 

(C)  [Fe(NO)(H2O)5]
2+

 

(D)  All of the above 

66. Which one of the following statements is 

incorrect ?  

(A) dsp
2
 hybrid orbital are square 

planar.  

(B)  sp
2
 hybrid orbitals are tetrahedral.  

(C)  Water molecule is sp
3
 hybridised. 

(D)  sp
3
d 

2
 hybrid orbitals are octahedral. 

67. In tetrahedral complexes which one of the 

following statements is correct ? 

(A) The energy of eg set is greater than 

that of t2g set. 

(B)  The energy of t2g set is lower than 

that of eg set. 

(C)  The energy of eg set is lower than 

that of t2g set. 

(D)  The energy of t2g and eg set is 

equal. 

68. In an octahedral complex, non-bonding 

orbitals are :  

(A) 4s 

(B)  4px, 4py, 4pz 

(C)  2 23
–

d
x y

, 23d
z

 

(D)  3dxy, 3dyz, 3dzx 

69. If ‘n’ is the number of unpaired  

electrons, the spin only formula is given 

by : 

(A) eff.µ ( 2)n n   

(B)  eff.µ ( 1)n n   

(C)  eff.µ ( 2)n   

(D)  eff.µ ( 1)n   

70. Paratungstate A in the following is : 

(A) 2–
4[WO ]  

(B)  5–
6 21[HW O ]  

(C)  3–
3 6 21[H W O ]  

(D)  10–
12 41[W O ]  
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71. The central atom in heteropolyacid is :  

(A) Cr 

(B)  Fe 

(C)  Pt 

(D)  All of the above 

72. Which one of the following statements is 

incorrect ?  

(A) Generally metal carbonyls are 

crystalline solid. 

(B)  Most of the carbonyls are coloured.   

(C)  V(CO)6 is diamagnetic. 

(D)  Carbonyls are insoluble in water. 

73. The ground state term symbol for d
2
 

electronic configuration is : 

(A) 
1
S 

(B)  
3
P 

(C)  
3
F 

(D)  
1
G 

74. Which amongst the following 

isoelectronic species has the maximum 

CO stretching frequency ? 

(A) 6[Cr(CO) ]  

(B)  +
6[Mn(CO) ]  

(C)  –
6[V(CO) ]  

(D)  2–
6[Ti(CO) ]  

75. Polyacids have the general formula : 

(A) 12– 4 6H [X(MoO ) ]n  

(B)  2 3 2R O.3MoO , H On  

(C)  2 2 5 3H O.P O , MoOx y  

(D)  12– 2 7 6H [X (Mo O ) ]n  

76. In co-ordination compounds, the ligands  

are :  

(A) Nucleophile 

(B)  Electrophile 

(C)  Lewis base 

(D)  Free radical 

77. Which one of the following has highest 

magnetic moment ? 

(A) 6 3
2g gt e  

(B)  6 4
2g gt e  

(C)  3 2
2g gt e  

(D)  6
2gt  

78. Nido-carboranes have the following 

structure : 

(A) closed chain 

(B)  open cage 

(C)  closed cage 

(D)  trigonal phanar 
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79. Which one of the following statements is 

correct ?  

(A) Metallic carbonyls are -acid 

complexes.  

(B)  In metallic carbonyls, CO molecule 

acts as a neutral ligand. 

(C)  Metallic atom is in low oxidation 

state in metallic carbonyls. 

(D)  All of the above 

80. The first dinitrogen complex was 

discovered by : 

(A) Allen and Senoff 

(B)  Wade 

(C)  Corey 

(D)  Beck 

81. The bonds present in higher boranes  

are :  

(A) Terminal (2c – 2e) B – H bond  

(B)  Direct (2c – 2e) B – B bond 

(C)  Bridging (3c – 2e) B – H – B bond  

(D)  All of the above 

82. The metal complexes of borane anions 

are called : 

(A) Metalloboranes 

(B)  Metallocarboranes 

(C)  Metal carbonyl clusters 

(D)  Metallic carbide 

83. Which one of the following is the 

strongest ligand ? 

(A) NH3 

(B)  OH  

(C)  CN  

(D)  F  

84. Which of the following clusters obey the 

capping rule ? 

(A) 7 21[Os (CO) ]  

(B)  2–
8 22[Os (CO) ]  

(C)  2–
10 24[Os C(CO) ]  

(D)  All of the above 
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85. The bridged carbonyl among the 

following  is : 

(A) 2 10Mn (CO)  

(B)  2 9Fe (CO)  

(C)  3 12Fe (CO)  

(D)  2 10Re (CO)  

86. The geometry  of tetraborane  anion is : 

(A) Tetrahedral 

(B)  Square planar 

(C)  Square pyramidal 

(D)  Trigonal pyramidal 

87. What is the true about heteropoly-  

acids ? 

(A) In general, they are soluble in water 

and ether. 

(B)  They exhibit isomorphism. 

(C)  They are generally attacked by 

hydroxyl ions.  

(D)  All of the above 

88. Structure of pentaborane-9 is : 

(A) Terahedral 

(B)  Square pyramidal 

(C)  Square planar  

(D)  Pentagonal pyramidal 

89. Which one of the following carbonyls is 

not known ?  

(A) Ni(CO)4 

(B)  Fe(CO)5 

(C)  Mn(CO)5 

(D)  Cr(CO)6 

90. Dioxygen forms complexes in the form  

of : 

(A) Dioxygenyl cation 

(B)  Peroxo group  

(C)  Super oxo group 

(D)  All of the above 

91. In Fe2(CO)9 molecule each Fe-atom is : 

(A) dsp
2
 hybridised  

(B)  dsp
3
 hybridised 

(C)  d
2
sp

3
 hybridised 

(D)  d
3
sp

3
 hybridised 

92. Which of the following electronic 

transitions has maximum energy ? 

(A) *    

(B)  *n    

(C)      

(D)  n    
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93. Which of the following theories explains 

the structure  of heteropolyacids ? 

(A) Miolati, Capaux and Rosenheim’s 

theory   

(B)  Pauling’s theory 

(C)  Keggin’s theory 

(D)  All of the above 

94. Select the correct statement : 

(A) Energy of bonding MO’s is higher 

than that of antibonding  MO’s. 

(B)  Energy of bonding MO’s is lower 

than that of antibonding MO’s. 

(C)  Energy of bonding and antibonding 

MO’s is equal. 

(D)  None of the above 

95. In an endothermic reaction :  

(A) Heat is absorbed. 

(B)  Heat is liberated. 

(C)  Heat is neither absorbed nor 

liberated. 

(D)  None of the above 

96. Electron transfer reactions are called : 

(A) Oxidation reactions 

(B)  Reduction reactions 

(C)  Redox reactions 

(D)  None of the above 

97. A correlation of electron count  

and structure of HNCCs was introduced 

by : 

(A) Wade 

(B)  Mingos 

(C)  Lauher 

(D)  All of the above 

98. 6-polyacids are represented by the 

general formula : 

(A) 12– 4 6H [X(MoO ) ]n  

(B)  12– 2 7 6H [X(Mo O ) ]n  

(C)  2 3 2R O. 3 MoO . H On  

(D)  2 2 5 3H O, P O . MoOx y  

99. The unit of magnetic moment is : 

(A) Poise 

(B)  Curie 

(C)  Rutherford 

(D)  Bohr-Magneton 

100. The general formula for polynuclear 

carbonyls is :  

(A) Mx(CO) 

(B)  M(CO)y 

(C)  Mx(CO)y 

(D)  None of the above 
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4. Four alternative answers are mentioned for 
each question as—A, B, C & D in the booklet. 
The candidate has to choose the  correct 
answer and mark the same in the OMR 
Answer-Sheet as per the direction : 

 4. iz’u&iqfLrdk esa izR;sd iz’u ds pkj lEHkkfor mŸkj  

A, B, C ,oa D gSaA ijh{kkFkhZ dks mu pkjksa fodYiksa esa ls 

lgh mŸkj Nk¡Vuk gSA mŸkj dks OMR vkUlj&’khV esa 

lEcfU/kr iz’u la[;k esa fuEu izdkj Hkjuk gS % 

Example :  mnkgj.k % 

Question :  iz’u % 

Q. 1  iz’u 1 

Q. 2  iz’u 2 

Q. 3  iz’u 3 

Illegible answers with cutting and  

over-writing or half filled circle will be 

cancelled. 

 viBuh; mŸkj ;k ,sls mŸkj ftUgsa dkVk ;k cnyk x;k 

gS  ;k xksys esa vk/kk Hkjdj fn;k x;k  mUgsa fujLr dj 

fn;k tk,xkA 

5. Each question carries equal marks. Marks 
will be awarded according to the number of 
correct answers you have. 

 5.  izR;sd iz’u ds vad leku gSaA vkids ftrus mŸkj 

lgh gksaxs] mUgha ds vuqlkj vad iznku fd;s tk;saxsA 

6. All answers are to be given on OMR Answer 
sheet only. Answers given anywhere other 
than the place specified in the answer sheet 
will not be considered valid. 

 6. lHkh mŸkj dsoy vks- ,e- vkj- mŸkj&i=d (OMR 

Answer Sheet) ij gh fn;s tkus gSaA mŸkj&i=d esa 

fu/kkZfjr LFkku ds vykok vU;= dgha ij fn;k x;k 

mŸkj ekU; ugha gksxkA 

7. Before writing anything on the OMR Answer 
Sheet, all the instructions given in it should 
be read carefully.  

 7. vks- ,e- vkj- mŸkj&i=d (OMR Answer Sheet) ij 

dqN Hkh fy[kus ls iwoZ mlesa fn;s x;s lHkh vuqns’kksa dks 

lko/kkuhiwoZd i<+ fy;k tk;sA 

8. After the completion of the examination 
candidates should leave the examination hall 
only after providing their OMR Answer 
Sheet to the invigilator. Candidate can carry 
their Question Booklet. 

 8. ijh{kk lekfIr ds mijkUr ijh{kkFkhZ d{k fujh{kd dks 

viuh OMR Answer Sheet miyC/k djkus ds ckn 

gh ijh{kk d{k ls izLFkku djsaA ijh{kkFkhZ vius lkFk 

iz’u&iqfLrdk ys tk ldrs gSaA 

9. There will be no negative marking.  9. fuxsfVo ekfd±x ugha gSA 

10. Rough work, if any, should be done on the 
blank pages provided for the purpose in the 
booklet. 

 10. dksbZ Hkh jQ dk;Z  iz’u&iqfLrdk ds vUr esa  jQ&dk;Z 

ds fy, fn, [kkyh ist ij gh fd;k tkuk pkfg,A 

11. To bring and use of log-book, calculator, 
pager and cellular phone in examination hall 
is prohibited. 

 11. ijh{kk&d{k esa ykWx&cqd] dSydqysVj] istj rFkk lsY;qyj 

Qksu ys tkuk rFkk mldk mi;ksx djuk oftZr gSA  

12. In case of any difference found in English 
and Hindi version of the question, the 
English version of the question will be held 
authentic. 

 12. iz’u ds fgUnh ,oa vaxzsth :ikUrj.k esa fHkUurk gksus dh 

n’kk esa iz’u dk vaxzsth :ikUrj.k gh ekU; gksxkA 

Impt. : On opening the question booklet, first 
check that all the pages of the question 
booklet are printed properly. If there is ny 
discrepancy in the question Booklet, then 
after showing it to the invigilator, get 
another question Booklet of the same series. 

 
egRoiw.kZ % iz’uiqfLrdk [kksyus ij izFker% tk¡p dj ns[k ysa 

fd iz’u&iqfLrdk ds lHkh i”̀B HkyhHkk¡fr Nis gq, gSaA 

;fn iz’uiqfLrdk esa dksbZ deh gks] rks d{kfujh{kd dks 

fn[kkdj mlh fljht dh nwljh iz’u&iqfLrdk izkIr  

dj ysaaA 
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