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1. Do not open the booklet unless you are 

asked to do so. 

 1. iz'u&iqfLrdk dks rc rd u [kksysa tc rd vkils 

dgk u tk,A 

2. The booklet contains 100 questions. 

Examinee is required to answer 75 questions 

in the OMR Answer-Sheet provided and not 

in the question booklet.  All questions carry 

equal marks. 

 2. iz'u&iqfLrdk esa 100 iz'u gSaA ijh{kkFkhZ dks 75 iz'uksa 

dks dsoy nh xbZ OMR vkUlj&'khV ij gh gy djuk 

gS] iz'u&iqfLrdk ij ughaA lHkh iz'uksa ds vad leku 

gSaA 

3. Examine the Booklet and the OMR Answer-

Sheet very carefully before you proceed. 

Faulty question booklet due to missing or 

duplicate pages/questions or having any 

other discrepancy should be got immediately 

replaced. 

 3. iz'uksa ds mÙkj vafdr djus ls iwoZ iz'u&iqfLrdk rFkk 

OMR vkUlj&'khV dks lko/kkuhiwoZd ns[k ysaA 

nks"kiw.kZ iz'u&iqfLrdk ftlesa dqN Hkkx Nius ls NwV x, 

gksa ;k iz'u ,d ls vf/kd ckj Ni x, gksa ;k mlesa 

fdlh vU; izdkj dh deh gks] rks mls rqjUr cny ysaA 
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B020801T ( 3 )  Set-A 

1. The ground term for a d
1
 configuration 

in an octahedral field is : 

(A) 
2
Eg 

(B) 
2
T2g 

(C) 
2
Alg 

(D) 
2
T1g 

2. The free ion ground term for d² 

configuration is : 

(A) 
3
F 

(B) 
3
P 

(C) 
1
D 

(D) 
2
D 

3. Orgel diagrams are applicable only  

for : 

(A) High-spin complexes 

(B) Low-spin complexes 

(C) Both high and low spin 

(D) f-block complexes 

4. Tanabe-Sugano diagrams plot : 

(A) Energy vs. Dq 

(B) Energy/B vs. Dq/B 

(C) Energy vs. B 

(D) Dq vs. B 

5. The parameter B represents : 

(A) Crystal field splitting 

(B) Spin pairing energy 

(C) Racah interelectronic repulsion 

parameter 

(D) Spin-orbit coupling 

6.  parameter indicates : 

(A) Covalency reduction factor 

(B) Ligand field strength 

(C) Spin multiplicity 

(D) Magnetic anisotropy 

7. For octahedral d
3
 configuration, 

number of spin-allowed transitions is : 

(A) 1 

(B) 2 

(C) 3 

(D) 4 

8. The value of Dq in tetrahedral 

complexes is approximately : 

(A) Equal to octahedral 

(B) Twice octahedral 

(C) 4/9 of octahedral 

(D) 9/4 of octahedral 
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9. Charge transfer bands are generally : 

(A) Weak 

(B) Forbidden 

(C) Intense 

(D) Spin-forbidden 

10. MLCT stands for : 

(A) Metal Ligand Crystal Transition 

(B) Metal to Ligand Charge Transfer 

(C) Magnetic Ligand Coupling 

Transition 

(D) Metal Ligand Covalent Transfer 

11. The anomalous magnetic moment in 

octahedral Co(II) is due to : 

(A) Zero field splitting 

(B) Orbital contribution 

(C) Diamagnetism 

(D) Spin pairing 

12. Spin crossover occurs when : 

(A)  < P 

(B)  P 

(C)  >> P 

(D)  = 0 

13. Magnetic exchange coupling constant 

is denoted by : 

(A) B 

(B)  

(C) J 

(D)  

14. A negative J value indicates : 

(A) Ferromagnetism 

(B) Antiferromagnetism 

(C) Diamagnetism 

(D) Paramagnetism 

15. For d
5
 high spin octahedral complex, 

CFSE is : 

(A) 0 

(B) – 0.4o 

(C) – 0.6o 

(D) – 1.2o 

16. The spectroscopic term for d
9
 free ion 

is : 

(A) 
2
D 

(B) 
2
F 

(C) 
3
F 

(D) 
1
G 
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17. Jahn-Teller distortion is prominent in : 

(A) d
0
 

(B) d
3
 

(C) d
9
 

(D) d
6
 (low spin)  

18. Tanabe-Sugano diagram for d
6
 shows 

spin crossover for : 

(A) Strong field 

(B) Weak field 

(C) Intermediate field 

(D) Zero field 

19. Laporte rule applies to : 

(A) Centrosymmetric complexes 

(B) Non-centrosymmetric complexes 

(C) Tetrahedral complexes 

(D) All complexes 

20. Spectroscopic method for absolute 

configuration uses : 

(A) IR 

(B) UV-Vis CD 

(C) NMR 

(D) ESR 

21. d
1
 octahedral has .................. spin 

allowed transition. 

(A) 1 

(B) 2 

(C) 3 

(D) 4 

22. t relation with o : 

(A) t = 4/9 o 

(B) t = 9/4 o 

(C) t = o 

(D) t = 1/9 o 

23. B decreases when covalency : 

(A) increases 

(B) decreases 

(C) is constant 

(D) is zero 

24. CT bands are usually in : 

(A) Visible 

(B) IR 

(C) UV 

(D) Microwave 
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25. eff = ( 2)n n  is for : 

(A) Spin-only 

(B) Orbital 

(C) Spin-orbit 

(D) Exchange 

26. High spin d
6
 has how many unpaired 

electrons ? 

(A) 4 

(B) 3 

(C) 2 

(D) 1 

27. Low spin d
6
 has how many unpaired 

electrons ? 

(A) 0 

(B) 2 

(C) 4 

(D) 1 

28. Spectrochemical series increases  

with : 

(A) π-donor strength 

(В) π-acceptor strength 

(C) σ-donor only 

(D) Size 

29. Anomalous moment arises from : 

(A) Spin only 

(B) Orbital contribution 

(C) CFSE 

(D) Pairing 

30. ESR active species must have : 

(A) Even electrons 

(B) Unpaired electrons 

(C) Diamagnetic 

(D) Closed shell 

31. Bonding in metal carbonyl explained 

by : 

(A) VBT 

(B) CFT 

(C) π-back bonding 

(D) Ionic bonding 

32. CO decreases with : 

(A) Increased back donation 

(B) Decreased back donation 

(C) Oxidation 

(D) Lower metal charge 
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33. Terminal CO shows CO around : 

(A) 1000 cm
–1

 

(B) 2100 cm
–1

 

(C) 1600 cm
–1

 

(D) 800 cm
–1

 

34. Bridging CO has CO : 

(A) Higher 

(B) Lower 

(C) Same 

(D) Zero 

35. 18-electron rule applies to : 

(A) All complexes 

(B) Many organometallic complexes 

(C) Ionic compounds 

(D) f-block 

36. 5Fe(CO)  geometry : 

(A) Octahedral 

(B) Tetrahedral 

(C) Trigonal bipyramidal 

(D) Square planar 

37. 4Ni(CO)  geometry : 

(A) Square planar 

(B) Tetrahedral 

(C) Octahedral 

(D) Trigonal 

38. Nitrosyl ligand NO
+
 is : 

(A) 1e donor 

(B) 2e donor 

(C) 3e donor 

(D) 4e donor 

39. Linear NO indicates : 

(A) NO
+
 

(B) NO
–
 

(C) Neutral NO 

(D) N2O 

40. Dinitrogen complexes resemble : 

(A) CO 

(B) NO 

(C) O2 

(D) NH3 
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41. O2 binds in mode : 

(A) End-on 

(B) Side-on 

(C) Both (A) and (B) 

(D) None of the above 

42. Tertiary phosphine acts as : 

(A) π-donor 

(B) π-acceptor 

(C) Pure σ donor 

(D) Ionic 

43. Tolman cone angle measures : 

(A) Electronic effect 

(B) Steric effect 

(C) Magnetic effect 

(D) Oxidation state 

44. Oxidative addition increases oxidation 

state by : 

(A) 1 

(B) 2 

(C) 0 

(D) –1 

45. Reductive elimination : 

(A) Increases CN 

(B) Decreases CN 

(C) No change 

(D) Adds ligand 

46. CO stretching frequency increases 

with : 

(A) Electron-rich metal 

(B) Electron-poor metal 

(C) Back bonding 

(D) Reduction 

47. Metal carbonyl clusters follow : 

(A) Wade’s rules 

(B) Aufbau 

(C) Pauli 

(D) Hund 

48. Nitrosyl complexes show strong band 

in : 

(A) IR 

(B) NMR 

(C) UV 

(D) ESR 

49. Back bonding strengthens : 

(A) C–O bond 

(B) M–C bond 

(C) C–C bond 

(D) N–O bond 

50. PR3 ligand stabilizes : 

(A) Low oxidation states 

(B) High oxidation states 

(C) + 7 only 

(D) + 6 only 
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51. Wade’s rule applies to : 

(A) Boranes 

(B) Alkanes 

(C) Alkenes 

(D) Alcohols 

52. nido structure has skeletal electron 

pairs : 

(A) n + 1 

(B) n + 2 

(C) n – 1 

(D) n 

53. Closo borane formula : 

(A) 2B Hn n  

(B) B Hn n  

(C) 4B Hn n  

(D) 2B Hn n  

54. Carboranes contain : 

(A) C and B 

(B) N and B 

(C) O and B 

(D) Only B 

55. Metalloborane contains : 

(A) Metal and borane 

(B) Only boron 

(C) Carbon only 

(D) Nitrogen 

56. Metal-metal multiple bonds seen in : 

(A) 2
2 8Re Cl   

(B) NaCl 

(C) KBr 

(D) NH3 

57. Quadruple bond first observed in : 

(A) 2
2Cr   

(B) Fe2 

(C) Co2 

(D) Mn2 

58. Cluster electron counting follows : 

(A) 18e rule 

(B) Wade-Mingos 

(C) Octet 

(D) Duet 
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59. Halide clusters often show : 

(A) M-M bonding 

(B) No bonding 

(C) Ionic only 

(D) Hydrogen bonding 

60. Closo 2
6 6B H  is : 

(A) Octahedral 

(B) Tetrahedral 

(C) Planar 

(D) Linear 

61. Arachno has skeletal pairs : 

(A) n + 3 

(B) n + 2 

(C) n + 1 

(D) n 

62. Carborane 2 10 12C B H is : 

(A) closo 

(B) nido 

(C) arachno 

(D) hypho 

63. Metal carbonyl cluster example : 

(A) 3 12Fe (CO)  

(B) 3FeCl  

(C) FeO 

(D) 2 3Fe O  

64. Electron deficient bonding is seen in : 

(A) Boranes 

(B) Alkanes 

(C) Alkynes 

(D) Ketones 

65. 3-center 2-electron bond is common  

in : 

(A) Boranes 

(B) Alcohols 

(C) Amines 

(D) Alkanes 

66. Metallocarborane has : 

(A) Metal + carborane cage 

(B) Only C 

(C) Only B 

(D) Only metal 
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67. Skeletal bonding is described by : 

(A) MO theory 

(B) VBT only 

(C) Ionic 

(D) Metallic 

68. Cluster stability increases with : 

(A) Delocalization 

(B) Localization 

(C) Isolation 

(D) Pairing 

69. 2
2 8Re Cl  has bond order : 

(A) 1 

(B) 2 

(C) 3 

(D) 4 

70. Face-capped octahedron corresponds 

to : 

(A) nido 

(B) closo 

(C) arachno 

(D) hypho 

71. Isopolyacids contain : 

(A) Same central atom 

(B) Different heteroatom 

(C) Metal carbonyl 

(D) Boron 

72. Heteropolyacids contain : 

(A) Only Mo 

(B) Only W 

(C) Heteroatom + addenda atom 

(D) Only V 

73. Keggin structure formula : 

(A) 12 40XM On  

(B) 6 19XM O  

(C) 2
6 6B H   

(D) 3 12Fe (CO)  

74. Addenda atoms usually : 

(A) Mo/W 

(B) Na 

(C) Cl 

(D) Fe 



B020801T ( 12 )  Set-A 

75. Heteropolyacids are : 

(A) Weak acids 

(B) Strong acids 

(C) Neutral 

(D) Basic 

76. Dawson structure contains : 

(A) 18 addenda atoms 

(B) 12 

(C) 6 

(D) 24 

77. Polyoxometalates show : 

(A) Redox properties 

(B) No redox 

(C) Only acid-base 

(D) Only ionic 

78. Lacunary structure means : 

(A) Missing metal 

(B) Full structure 

(C) No oxygen 

(D) Neutral 

79. 3 12 40H PW O  is : 

(A) Isopoly 

(B) Heteropoly 

(C) Carbonyl 

(D) Borane 

80. Isopolymolybdate example : 

(A) 6
7 24Mo O   

(B) 3
12 40PW O   

(C) 5Fe(CO)  

(D) 2
6 6B H   

81. Central heteroatom in Keggin is 

usually : 

(A) P/Si 

(B) Na 

(C) Fe 

(D) Cl 

82. Polyoxometalates are used in : 

(A) Catalysis 

(B) Photography 

(C) Dyeing 

(D) Insulation 

83. Heteropoly salts are : 

(A) Insoluble 

(B) Colored 

(C) Volatile 

(D) Gaseous 

84. Blue color in molybdates is due to : 

(A) Reduction 

(B) Oxidation 

(C) Neutralization 

(D) Hydrolysis 
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85. Isopolyacids are formed by : 

(A) Condensation 

(B) Oxidation 

(C) Reduction 

(D) Sublimation 

86. Polyoxometalate framework built by : 

(A) MO6 octahedra 

(B) MO4 tetrahedra 

(C) MO2 

(D) MO 

87. Heteropolyanions are large and : 

(A) Highly charged 

(B) Neutral 

(C) Small 

(D) Monovalent 

88. Silicotungstic acid formula is : 

(A) H4SiW12O40 

(B) H3PW12O40 

(C) Mo7O24 

(D) Fe3(CO)12 

89. Polyoxometalates show : 

(A) Electron transfer 

(B) Only acid-base 

(C) Only magnetic 

(D) None of the above 

90. Keggin structure symmetry : 

(A) Td 

(B) Oh 

(C) D4h 

(D) C2v 

91. Isopolyacid example : 

(A) H2MoO4 

(B) H3PW12O40 

(C) H4SiW12O40 

(D) Fe(CO)5 

92. Addenda atoms oxidation state  

usually : 

(A) High 

(B) Low 

(C) Zero 

(D) Negative 
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93. Heteropolyacids are used as : 

(A) Catalysts 

(B) Fuel 

(C) Solvent 

(D) Polymer 

94. Dawson anion formula : 

(A) X2M18O62 

(B) XM12O40 

(C) B6H6 

(D) Fe2C16 

95. Polyoxoanions stable in : 

(A) Acidic medium 

(B) Basic medium 

(C) Neutral 

(D) Dry 

96. Molybdenum is blue due to : 

(A) Mixed valence 

(B) Pure Mo
6+

 

(C) Mo 

(D) Mo
2+

 

97. Lacunary species are useful for : 

(A) Metal substitution 

(B) Destruction 

(C) Combustion 

(D) Isolation 

98. Heteropolyacids show : 

(A) Superacidity 

(B) Basicity 

(C) Neutrality 

(D) Amphoteric 

99. Polyoxometalates are : 

(A) Nanoclusters 

(B) Simple ions 

(C) Diatomic 

(D) Monatomic 

100. Heteropolyacids’ structure is 

determined by : 

(A) X-ray diffraction 

(B) IR only 

(C) NMR only 

(D) ESR only 
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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 

mÙkjµA, B, C ,oa D gSaA ijh{kkFkhZ dks mu pkjksa 

fodYiksa esa ls lgh mÙkj Nk¡Vuk gSA mÙkj 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; mÙkj ;k ,sls mÙkj 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 mÙkj 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 mÙkj dsoy vks- ,e- vkj- mÙkj&i=d (OMR 

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

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

mÙkj 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- mÙkj&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 any 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 


