
CHEMISTRY 

 

1.  The total radiation emitted per unit surface area from a black body depends on  

         Temperature only 

2.  The wavelength of an H
+ 

ion moving with a velocity equal to 1/100
th

 of light(mass of  H
+               

ion=1.7x10
-27 

Kg) is 

      13x10
-14  

m     

3.  What is the Eigen value of sin3x when the operator is d
2
/dx

2
?

 

          -9     

4. The effective nuclear charge for 2S electron in carbon is  

          3.25     

5. The wave function  
1√32𝜋 z

5/2  
r  𝑒−𝑧𝑟/2 cosɵ in spherical harmonics is the representation of 

          2Pz     

6. A particle in 3D box of length L has energy of 3h
2
/4mL

2 .
The degeneracy is 

            3 

7.  The number of nodes present in the highest occupied molecular orbital of 1, 3-butadiene in its 

ground state is 

            1 

8.  Which of the following is a well behaved function? 

 sinx 

9. Vapour pressure of pure liquids A and B are 100mm and 120mm respectively. Vapour 

pressure of solution containing one mole of A and four moles of B is 118mm.Which of the 

following is true 

         solution exhibits +ve deviation 

10. Heat supplied to a Carnot engine is 1600kJ. How much useful work can be done by the 

engine works between 27
0
C and 127

0
C? 

         4kJ     



11. The entropy of mixing of one mole of oxygen gas and two moles of hydrogen gas assuming 

that no chemical reaction occurs and the gas mixture behaves ideally                                                

( ln(0.25)= -1.386; ln(0.75)= -0.287) 

          4.676 JK
-1

 mol
-1  

 

12. Deviation from the ideal behavior of a gas during the determination of  fugacity is 

          positive as well as negative  

13. Change in free energy at 27
0 

C when the activity of 2.5 moles of a substance changes from 

0.05 to 0.35 (ln7=1.9459) is  

          12133.6 J     

14. A plot of lnK versus 1/T gives a straight line; the slope of the straight line is 

          -∆H
0 

/R     

15. The ratio of bimolecular quenching constant to unimolecular decay constant is called 

          Stern-volmer constant (KSV) 

16. The rate constant (kf )  for fluorescence emission is related to natural radiative lifetime(τN) as 

          kf = 1/τN    

17. Which of the following represents phosphorescenceemission? 

          T1 S0 +hѵ 

18. The rate constant KED for E-type delayed fluorescence can represented as  

          KED = Aexp (-∆EST /RT)  

19. In case of biphotonic reactions, the rates of photochemical reaction directly proportional to  

          (Intensity)
 2 

20. Ina photochemical reaction 0.1 mole of the reactant is reacted due to absorption of   6x10
22 

quanta of radiation. The quantum yield of the reaction is approximately is— 

          1.0      

21. The minimum potential required to start the electrolysis is called as  

            Decomposition potential  

   



22. The magnetic susceptibility of an antiferromagnetic substance is  

          small and +ve 

23. According to Curie-weiss law, a plot of ‘1/χ’ versus‘T’,a straight line is obtained. The slope 

of the straight line is  

           1/ CM      

24. Which of the following substance have electrical conductivity that increases with increasing 

temperature is 

        Semiconductor 

25. The charge carriers and an example of n-type semiconductors are-------------respectively. 

        Electrons, arsenic 

26. A mobile concentration of energy in a crystal formed by an exited electron and an associated 

hole is called as  

          Exciton 

27. Ejection of magnetic flux lines when a normal conductor is converted into superconductor is 

called as 

         BCS Theory     

28. Electron pairs in a superconductor are 

        Bosons 

29. The number of different ways in which two indistinguishable particles can be arranged in 

four distinguishable states with not more than one particle in each state is  

            6      

30. The number of microstates for five identical particles of occupation number {1, 2, 3} is 

          10 

31. The rotational constant of gaseous HCl is 10.59 cm
-1

.The rotational partition function of HCl 

at 200K is approximately 

           13.1        

   



32. The molar partition function (Q) is related to work function (A) is  

      –kT ln(Q)      

33. The entropy change of one mole of helium when it is heated from 200K to 400K at constant 

pressure is approximately 

      3.43 cal/degree/mole     

34. Mean vibrational energy of a molecule is represented as 

     kT        

35. In a Microcanonical ensemble all the systems have constant 

     Energy, Volume      

36. According to Einstein theory of heatcapacity of solids the value of CV at high temperature is  

  3R 

37.Debye theory of heat capacities of crystalline substances is evaluated during the temperature 

range of  

  0K to 15K 

38. The EMF of the following cell at 298K 

               Cu / CuSO4 (0.1M) // CuSO4 (0.01M) / Cu 

 -0.0295V 

39. Calculate the liquid junction potential at 25
0
C between the two solutions of HCl having mean 

ionic activities of 0.1 and 0.01, transport number of cation t+  in HCl is  0.83(electrode is 

reverse to cation) 

  -0.03894V 

40. The Standard reduction potentials of Ag and Zn are 0.80V and -0.76V respectively. The 

equilibrium constant for the cell reaction of Zn(s) +2Ag
+ ⇌ Zn

+2 
+2Ag(s) is 

  
 10

52
 

41. The rate constant of a reaction is given as lnk =10.2- 
3500𝑇 . The frequency factor and 

activation energy of the reaction respectively are 

      10
4.4 

,7000 cal/mole                           



42. In Lindamann’s mechanism of unimolecular reactions the observed rate at high concentration 

of reactant is 

       1 

43. In a reversible reaction the activation energies of forward and backward reactions are 60kJ 

and 85kJ respectively. The change in enthalpy is- 

    -25 kJ 

44. The maximum rate of an enzymatic reaction is 2x10
-3

moles/litre, when the initial 

concentration of enzyme is 2 millimolar. The turn over number of enzyme is  

  1 

45. The units of Michaelis-Menten constant (KM) is 

      mole/litre 

46. Consider an ionic reaction, if the all ions in ionic reaction of same sign then effect of 

dielectric constant on rate constant is 

       Increases   

47. H2 +Br2 2HBr, the first step involved in the mechanism of above reaction is 

  Dissociation of Br2 to Br radicals 

48. The optimum pH value in enzyme catalyzed reactions varies with 

         Both ‘a’ and ‘b’                   

 

49. The ionic strength of a solution which 0.1 molal in KCl and 0.2 molal in K2 SO4 is— 

   0.7 

50. For 1:2 electrolytes, a plot of ‘logγ±’against square root of ionic strength give a straight line, 

the slope of the straight line is  

  1.018 

INORGANIC CHEMISTRY 

51. Number of lone pairs present in ClF3 molecule is  

       2     



  52. The shape of N (SiH3)3is 

         Trigonal planar 

53. The ground state energy of He
+ 

is  

        -54.4 eV 

54. The highest occupied molecular orbital in 'CO' is  

          3σ 

55. The catalyst used in contact process is  

          Platinum    

56. The CFSE value of [CoF6]
4-   

is  

           -0.8∆0 +0P   

57. The correct order of d-orbital splitting in Trigonal bipyramid geometry is 

          dz
2 
> dx

2
-y

2 ≈ dxy>dxz≈ dyz   

58. A square planar complex is formed by hybridization of which of the following atomic 

orbitals 

          s,px,py, dx
2

-y
2 

59. The non bonding orbital of sigma bonding in octahedral complex is  

           t2g      

60. The ground state term symbol of d
9 

is 

          
2
D

5
⁄2.     

61. [Fe (CN)6 ]
2-

 and [Fe(CN)6 ]
3- 

 show intense absorption bands in the region of 35000-

45000cm
-1

 due to 

         ML charge transfer spectra 

62. The magnetic moment of [Fe (H2O) 5NO]
 +2 

is 

       3.93BM 

 



63. Successive stability constants of ‘en’ complexes with metal ions are logK1 =3.5, logK1 =2.7, 

and logK1 =1.8.The overall stability constant is 

 
 10

8 

64. Which of the following series represents correct order of Irving-Williams Series? 

      Mn
+2 

< Fe
+2 

< Co
+2 

< Ni
+2 

< cu
+2 

> Zn
+2 

 

65.  The most stable complex among the following is 

        [Co(en)3]
+3

 

66. Which of the following complexes show Jahn-Teller Distortion? 

     
 
   [CrF2]

 

67. Which of the following are hard acid and soft base respectively? 

        La
+3

, CN
-  

68. According Taube, which of the following complexes is labile 

      [Mn (H2O)6]
+2      

   
 

69. Cis-[PtCl2 (NH3)2] is treated with thiourea(tu). The final product is 

       [Pt (tu)4]
2+

    

70. Which of the following electron transfer reactions have high rate constant? 

        Reaction between [MO (CN)8 ]
4-

and [MO(CN)8 ]
3- 

71. The reaction between [Cr (H2O) 6]
 +2 

and [Co (NH3)5OH]
 +2

 is an example of 

         Inner Sphere Mechanism 

72.  [Fe4C (CO) 12]
2- 

belong to  

          arachano     

73. The number of metal-metal bonds present inCo4 (CO) 12 is 

            6    

74. Fe (CO) 5 on treatment with NaOH gives 

         Na [HFe(CO)4]    



75. 2NiCN+4CONi (CO) 4 +Ni (CN) 2 is an example of  

        disproportination 

76.  The EAN for Cr in Cr (CO) 6 is  

        36     

77. Match the following metal carbonyls with the absorption frequency (in cm
-1

) for CO 

 Ni (CO) 4=2060cm
-1

, [Co (CO) 4]
 -
=1890 cm

-1
, [Fe (CO) 4]

-2
=1790cm

-1
  

78. The STYX code of B6H10 is 

     4 2 2 0     

79. C2B7H13 belongs to  

      Arachano   

80. Hybridization of B3N3H6 is 

        SP
2
 

81. The typeof nitrosyl present in [Ru (Ph3P) 2(NO)2Cl]
+
 PF6

-
 is 

         Both linear and bent   

82. Reaction between boron trichloride and ammonium chloride in the presence of sodamide to 

form the compound ‘A’. The compound A is 

        B3N3H12 

83. Ammonolysis of S2 Cl2 gives 

       S4 N4, S8    

84. The configuration Re2 in Re2 Cl8
2- 

is 

        σ2 π4 δ2 

85. The bond order of each Re-Re bond in the metal cluster Re3 Cl9 is 

         2                                  

86. The number of Nb-Nb bonds in the metal cluster Nb6Cl12
2+ 

is 

       12                                        



87. Which of the following factors are not favouring for M-M bonding 

       High formal oxidation state on metal 

88. The magnetic nature of deoxymyoglobin and deoxyhemoglobin respectievely are 

           both are paramagentic 

89. The deoxy form of Myoglobin contains 

          High spin-five coordinate Fe (II) 

90. The number of histidineunits are present in Hemerthrin is  

           5                    

91. Ina reverse-phase separation which of the following below elutes first 

Ethyl acetate, diethyl ether, Butanol 

         Butanol                            

92.Generally Deoxyhaemocyanin is colorless, when O2 binds it becomes 

          Blue                              

93. Of the following, which elutes first from a gas chromatography column? 

        Methanol            

94. Which of the following is a common detector for a HPLC detector 

       Refractive index detector                    

95. In HPLC, smaller stationary phase particles results in 

       Both ‘a’ and ‘b’ 

96. The relationship between retention time (tR), baseline peak width (w) and number of 

theoretical plates (N) for the peak is 

      N= 16(tR/w)
 2 

 

97. Which type of injector is most commonly used for capillary gas chromatography? 

           split injector 

 



98. The number of microstates for 3p termof d
2
configuration is  

          9                            

99. Which of the following is standard for liquid sample in Gouy method 

        NiCl2 (aq)                                     

100. The orbital angular momentum of an electron situated in f-orbital is 

         (√3) h/π                       

 






























