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PART A
Section Id : 968355125

Section Number : 1

Section type : Online

Mandatory or Optional : Mandatory

Number of Questions : 100

Number of Questions to be attempted : 100

Section Marks : 100

Enable Mark as Answered Mark for Review and 

Clear Response :
Yes

Sub-Section Number : 1

Sub-Section Id : 968355156

Question Shuffling Allowed : Yes

   

Question Number : 1 Question Id : 9683559091 Question Type : MCQ Option Shuffling : Yes Is 

Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0



Options :

1.   

 

2.   

 

3.   

 

4.   

 

   

Question Number : 2 Question Id : 9683559092 Question Type : MCQ Option Shuffling : Yes Is 

Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0

Options :

1.   

 

2.   

 

3.  



 

 

4.   

 

   

Question Number : 3 Question Id : 9683559093 Question Type : MCQ Option Shuffling : Yes Is 

Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0

Options :

1.   

 

2.   

 

3.   

 

4.   

 

   

Question Number : 4 Question Id : 9683559094 Question Type : MCQ Option Shuffling : Yes Is 

Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0



Options :

1.   

 

2.   

 

3.   

 

4.   

 

   

Question Number : 5 Question Id : 9683559095 Question Type : MCQ Option Shuffling : Yes Is 

Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0

Options :



1.   

 

2.   

 

3.   

 

4.   

 

   

Question Number : 6 Question Id : 9683559096 Question Type : MCQ Option Shuffling : Yes Is 

Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0

Options :

1.   

 

2.   

 

3.   

 

4.   

 

   



Question Number : 7 Question Id : 9683559097 Question Type : MCQ Option Shuffling : Yes Is 

Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0

Options :

1.   

 

2.   

 

3.   

 

4.   

 

   

Question Number : 8 Question Id : 9683559098 Question Type : MCQ Option Shuffling : Yes Is 

Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0

Options :

1.   

 

2.  



 

 

3.   

 

4.   

 

   

Question Number : 9 Question Id : 9683559099 Question Type : MCQ Option Shuffling : Yes Is 

Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0

Options :

1.   

 

2.   

 

3.  



 

 

4.   

 

   

Question Number : 10 Question Id : 9683559100 Question Type : MCQ Option Shuffling : Yes Is 

Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0

Options :

1.   

 

2.   

 

3.   

 

4.   

 

   

Question Number : 11 Question Id : 9683559101 Question Type : MCQ Option Shuffling : Yes Is 

Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0



Options :

1.   

 

2.   

 

3.   

 

4.   

 

   

Question Number : 12 Question Id : 9683559102 Question Type : MCQ Option Shuffling : Yes Is 

Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0

Options :

1.   

 

2.   

 

3.   

 



4.   

 

   

Question Number : 13 Question Id : 9683559103 Question Type : MCQ Option Shuffling : Yes Is 

Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0

Options :

1.   

 

2.   

 

3.   

 

4.   

 

   

Question Number : 14 Question Id : 9683559104 Question Type : MCQ Option Shuffling : Yes Is 

Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0

Options :

1.   

 

2.   

 



3.   

 

4.   

 

   

Question Number : 15 Question Id : 9683559105 Question Type : MCQ Option Shuffling : Yes Is 

Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0

Options :

1.   

 

2.   

 

3.   

 

4.   

 

   

Question Number : 16 Question Id : 9683559106 Question Type : MCQ Option Shuffling : Yes Is 

Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0



Options :

1.   

 

2.   

 

3.   

 

4.   

 

   

Question Number : 17 Question Id : 9683559107 Question Type : MCQ Option Shuffling : Yes Is 

Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0

Options :

1.   

 

2.   

 

3.  



 

 

4.   

 

   

Question Number : 18 Question Id : 9683559108 Question Type : MCQ Option Shuffling : Yes Is 

Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0

Options :

1.   

 

2.   

 

3.   

 

4.   

 

   

Question Number : 19 Question Id : 9683559109 Question Type : MCQ Option Shuffling : Yes Is 



Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0

Options :

1.   

 

2.   

 

3.   

 

4.   

 

   

Question Number : 20 Question Id : 9683559110 Question Type : MCQ Option Shuffling : Yes Is 

Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0

Options :

1.   

 



2.   

 

3.   

 

4.   

 

   

Question Number : 21 Question Id : 9683559111 Question Type : MCQ Option Shuffling : Yes Is 

Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0

Options :

1.   

 

2.   

 

3.   

 

4.   

 

   

Question Number : 22 Question Id : 9683559112 Question Type : MCQ Option Shuffling : Yes Is 

Question Mandatory : No



Correct Marks : 1 Wrong Marks : 0

Options :

1.   

 

2.   

 

3.   

 

4.   

 

   

Question Number : 23 Question Id : 9683559113 Question Type : MCQ Option Shuffling : Yes Is 

Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0

Options :

1.   

 

2.   

 

3.   

 

4.   

 

   



Question Number : 24 Question Id : 9683559114 Question Type : MCQ Option Shuffling : Yes Is 

Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0

Options :

1.   

 

2.   

 

3.   

 

4.   

 

   

Question Number : 25 Question Id : 9683559115 Question Type : MCQ Option Shuffling : Yes Is 

Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0

Options :

1.   

 



2.   

 

3.   

 

4.   

 

   

Question Number : 26 Question Id : 9683559116 Question Type : MCQ Option Shuffling : Yes Is 

Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0

Options :

1.   

 

2.   

 

3.   

 

4.   

 

   



Question Number : 27 Question Id : 9683559117 Question Type : MCQ Option Shuffling : Yes Is 

Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0

Options :

1.   

 

2.   

 

3.   

 

4.   

 

   

Question Number : 28 Question Id : 9683559118 Question Type : MCQ Option Shuffling : Yes Is 

Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0

Options :

1.   

 



2.   

 

3.   

 

4.   

 

   

Question Number : 29 Question Id : 9683559119 Question Type : MCQ Option Shuffling : Yes Is 

Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0

Options :

1.   

 

2.   

 

3.   

 

4.  



 

 

   

Question Number : 30 Question Id : 9683559120 Question Type : MCQ Option Shuffling : Yes Is 

Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0

Options :

1.   

 

2.   

 

3.   

 

4.   

 

   

Question Number : 31 Question Id : 9683559121 Question Type : MCQ Option Shuffling : Yes Is 

Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0

Options :

1.  



 

 

2.   

 

3.   

 

4.   

 

   

Question Number : 32 Question Id : 9683559122 Question Type : MCQ Option Shuffling : Yes Is 

Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0

Options :

1.   

 

2.   

 

3.  



 

 

4.   

 

   

Question Number : 33 Question Id : 9683559123 Question Type : MCQ Option Shuffling : Yes Is 

Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0

Options :

1.   

 

2.   

 

3.   

 

4.   

 

   

Question Number : 34 Question Id : 9683559124 Question Type : MCQ Option Shuffling : Yes Is 

Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0



Options :

1.   

 

2.   

 

3.   

 

4.   

 

   

Question Number : 35 Question Id : 9683559125 Question Type : MCQ Option Shuffling : Yes Is 

Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0

Options :

1.   

 

2.  



 

 

3.   

 

4.   

 

   

Question Number : 36 Question Id : 9683559126 Question Type : MCQ Option Shuffling : Yes Is 

Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0

Options :

1.   

 

2.   

 

3.   

 

4.   

 

   

Question Number : 37 Question Id : 9683559127 Question Type : MCQ Option Shuffling : Yes Is 

Question Mandatory : No



Correct Marks : 1 Wrong Marks : 0

Options :

1.   

 

2.   

 

3.   

 

4.   

 

   

Question Number : 38 Question Id : 9683559128 Question Type : MCQ Option Shuffling : Yes Is 

Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0

Options :

1.   

 

2.   



 

3.   

 

4.   

 

   

Question Number : 39 Question Id : 9683559129 Question Type : MCQ Option Shuffling : Yes Is 

Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0

Options :

1.   

 

2.   

 

3.   

 

4.   

 

   

Question Number : 40 Question Id : 9683559130 Question Type : MCQ Option Shuffling : Yes Is 

Question Mandatory : No



Correct Marks : 1 Wrong Marks : 0

Options :

1.   

 

2.   

 

3.   

 

4.   

 

   

Question Number : 41 Question Id : 9683559131 Question Type : MCQ Option Shuffling : Yes Is 

Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0

Options :

1.   

 

2.  



 

 

3.   

 

4.   

 

   

Question Number : 42 Question Id : 9683559132 Question Type : MCQ Option Shuffling : Yes Is 

Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0

Options :

1.   

 

2.   

 

3.   

 

4.   

 

   

Question Number : 43 Question Id : 9683559133 Question Type : MCQ Option Shuffling : Yes Is 



Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0

Options :

1.   

 

2.   

 

3.   

 

4.   

 

   

Question Number : 44 Question Id : 9683559134 Question Type : MCQ Option Shuffling : Yes Is 

Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0

Options :

1.   

 

2.   



 

3.   

 

4.   

 

   

Question Number : 45 Question Id : 9683559135 Question Type : MCQ Option Shuffling : Yes Is 

Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0

Options :

1.   

 

2.   

 

3.   

 

4.   

 

   

Question Number : 46 Question Id : 9683559136 Question Type : MCQ Option Shuffling : Yes Is 



Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0

Options :

1.   

 

2.   

 

3.   

 

4.   

 

   

Question Number : 47 Question Id : 9683559137 Question Type : MCQ Option Shuffling : Yes Is 

Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0

Options :

1.   

 

2.   

 

3.  



 

 

4.   

 

   

Question Number : 48 Question Id : 9683559138 Question Type : MCQ Option Shuffling : Yes Is 

Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0

Options :

1.   

 

2.   

 

3.   

 

4.   

 

   

Question Number : 49 Question Id : 9683559139 Question Type : MCQ Option Shuffling : Yes Is 

Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0



Options :

1.   

 

2.   

 

3.   

 

4.   

 

   

Question Number : 50 Question Id : 9683559140 Question Type : MCQ Option Shuffling : Yes Is 

Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0

Options :

1.   

 

2.  



 

 

3.   

 

4.   

 

   

Question Number : 51 Question Id : 9683559141 Question Type : MCQ Option Shuffling : Yes Is 

Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0

Options :

1.   

 

2.   

 

3.   

 

4.   

 

   

Question Number : 52 Question Id : 9683559142 Question Type : MCQ Option Shuffling : Yes Is 



Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0

Options :

1.   

 

2.   

 

3.   

 

4.   

 

   

Question Number : 53 Question Id : 9683559143 Question Type : MCQ Option Shuffling : Yes Is 

Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0

Options :

1.   

 

2.   



 

3.   

 

4.   

 

   

Question Number : 54 Question Id : 9683559144 Question Type : MCQ Option Shuffling : Yes Is 

Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0

Options :

1.   

 

2.   

 

3.   

 

4.   

 

   

Question Number : 55 Question Id : 9683559145 Question Type : MCQ Option Shuffling : Yes Is 

Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0

Options :



1.   

 

2.   

 

3.   

 

4.   

 

   

Question Number : 56 Question Id : 9683559146 Question Type : MCQ Option Shuffling : Yes Is 

Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0

Options :

1.   

 

2.   

 

3.   



 

4.   

 

   

Question Number : 57 Question Id : 9683559147 Question Type : MCQ Option Shuffling : Yes Is 

Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0

Options :

1.   

 

2.   

 

3.   

 

4.   

 

   



Question Number : 58 Question Id : 9683559148 Question Type : MCQ Option Shuffling : Yes Is 

Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0

Options :

1.   

 

2.   

 

3.   

 

4.   

 

   

Question Number : 59 Question Id : 9683559149 Question Type : MCQ Option Shuffling : Yes Is 

Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0

Options :

1.   

 

2.   

 

3.  



 

 

4.   

 

   

Question Number : 60 Question Id : 9683559150 Question Type : MCQ Option Shuffling : Yes Is 

Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0

Options :

1.   

 

2.   

 

3.   

 

4.   

 

   

Question Number : 61 Question Id : 9683559151 Question Type : MCQ Option Shuffling : Yes Is 

Question Mandatory : No



Correct Marks : 1 Wrong Marks : 0

Options :

1.   

 

2.   

 

3.   

 

4.   

 

   

Question Number : 62 Question Id : 9683559152 Question Type : MCQ Option Shuffling : Yes Is 

Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0

Options :

1.   

 



2.   

 

3.   

 

4.   

 

   

Question Number : 63 Question Id : 9683559153 Question Type : MCQ Option Shuffling : Yes Is 

Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0

Options :

1.   

 

2.   

 

3.   

 

4.   

 

   

Question Number : 64 Question Id : 9683559154 Question Type : MCQ Option Shuffling : Yes Is 

Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0



Options :

1.   

 

2.   

 

3.   

 

4.   

 

   

Question Number : 65 Question Id : 9683559155 Question Type : MCQ Option Shuffling : Yes Is 

Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0

Options :

1.   

 

2.   

 

3.   

 

4.  



 

 

   

Question Number : 66 Question Id : 9683559156 Question Type : MCQ Option Shuffling : Yes Is 

Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0

Options :

1.   

 

2.   

 

3.   

 

4.   

 

   

Question Number : 67 Question Id : 9683559157 Question Type : MCQ Option Shuffling : Yes Is 

Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0

Options :



1.   

 

2.   

 

3.   

 

4.   

 

   

Question Number : 68 Question Id : 9683559158 Question Type : MCQ Option Shuffling : Yes Is 

Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0

Options :

1.   

 

2.   



 

3.   

 

4.   

 

   

Question Number : 69 Question Id : 9683559159 Question Type : MCQ Option Shuffling : Yes Is 

Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0

Options :

1.   

 

2.   

 

3.   

 

4.   

 

   

Question Number : 70 Question Id : 9683559160 Question Type : MCQ Option Shuffling : Yes Is 

Question Mandatory : No



Correct Marks : 1 Wrong Marks : 0

Options :

1.   

 

2.   

 

3.   

 

4.   

 

   

Question Number : 71 Question Id : 9683559161 Question Type : MCQ Option Shuffling : Yes Is 

Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0

Options :

1.   

 

2.  



 

 

3.   

 

4.   

 

   

Question Number : 72 Question Id : 9683559162 Question Type : MCQ Option Shuffling : Yes Is 

Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0

Options :

1.   

 

2.   

 

3.   

 

4.   

 

   



Question Number : 73 Question Id : 9683559163 Question Type : MCQ Option Shuffling : Yes Is 

Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0

Options :

1.   

 

2.   

 

3.   

 

4.   

 

   

Question Number : 74 Question Id : 9683559164 Question Type : MCQ Option Shuffling : Yes Is 

Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0

Options :

1.   

 

2.   

 

3.   



 

4.   

 

   

Question Number : 75 Question Id : 9683559165 Question Type : MCQ Option Shuffling : Yes Is 

Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0

Options :

1.   

 

2.   

 

3.   

 

4.   

 

   

Question Number : 76 Question Id : 9683559166 Question Type : MCQ Option Shuffling : Yes Is 

Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0



Options :

1.   

 

2.   

 

3.   

 

4.   

 

   

Question Number : 77 Question Id : 9683559167 Question Type : MCQ Option Shuffling : Yes Is 

Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0

Options :

1.   

 

2.   

 

3.   

 

4.   



 

   

Question Number : 78 Question Id : 9683559168 Question Type : MCQ Option Shuffling : Yes Is 

Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0

Options :

1.   

 

2.   

 

3.   

 

4.   

 

   

Question Number : 79 Question Id : 9683559169 Question Type : MCQ Option Shuffling : Yes Is 

Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0



Options :

1.   

 

2.   

 

3.   

 

4.   

 

   

Question Number : 80 Question Id : 9683559170 Question Type : MCQ Option Shuffling : Yes Is 

Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0



Options :

1.   

 

2.   

 

3.   

 

4.   

 

   

Question Number : 81 Question Id : 9683559171 Question Type : MCQ Option Shuffling : Yes Is 

Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0

Options :

1.   

 

2.   

 



3.   

 

4.   

 

   

Question Number : 82 Question Id : 9683559172 Question Type : MCQ Option Shuffling : Yes Is 

Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0

Options :

1.   

 

2.   

 

3.   

 

4.   

 

   

Question Number : 83 Question Id : 9683559173 Question Type : MCQ Option Shuffling : Yes Is 

Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0



Options :

1.   

 

2.   

 

3.   

 

4.   

 

   

Question Number : 84 Question Id : 9683559174 Question Type : MCQ Option Shuffling : Yes Is 

Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0

Options :

1.   

 

2.   

 

3.   

 



4.   

 

   

Question Number : 85 Question Id : 9683559175 Question Type : MCQ Option Shuffling : Yes Is 

Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0

Options :

1.   

 

2.   

 

3.   

 

4.   

 

   

Question Number : 86 Question Id : 9683559176 Question Type : MCQ Option Shuffling : Yes Is 

Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0

Options :

1.   



 

2.   

 

3.   

 

4.   

 

   

Question Number : 87 Question Id : 9683559177 Question Type : MCQ Option Shuffling : Yes Is 

Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0

Options :

1.   

 

2.   

 

3.   

 

4.   

 

   



Question Number : 88 Question Id : 9683559178 Question Type : MCQ Option Shuffling : Yes Is 

Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0

Options :

1.   

 

2.   

 

3.   

 

4.   

 

   

Question Number : 89 Question Id : 9683559179 Question Type : MCQ Option Shuffling : Yes Is 

Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0

Options :

1.   

 

2.   

 



3.   

 

4.   

 

   

Question Number : 90 Question Id : 9683559180 Question Type : MCQ Option Shuffling : Yes Is 

Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0

Options :

1.   

 

2.   

 

3.   

 

4.   

 

   

Question Number : 91 Question Id : 9683559181 Question Type : MCQ Option Shuffling : Yes Is 

Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0



Options :

1.   

 

2.   

 

3.   

 

4.   

 

   

Question Number : 92 Question Id : 9683559182 Question Type : MCQ Option Shuffling : Yes Is 

Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0

Options :

1.   

 

2.   

 

3.   

 

4.  



 

 

   

Question Number : 93 Question Id : 9683559183 Question Type : MCQ Option Shuffling : Yes Is 

Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0

Options :

1.   

 

2.   

 

3.   

 

4.   

 

   

Question Number : 94 Question Id : 9683559184 Question Type : MCQ Option Shuffling : Yes Is 

Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0

Options :

1.   

 

2.  



 

 

3.   

 

4.   

 

   

Question Number : 95 Question Id : 9683559185 Question Type : MCQ Option Shuffling : Yes Is 

Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0

Options :

1.   

 

2.   

 

3.   

 

4.   

 

   

Question Number : 96 Question Id : 9683559186 Question Type : MCQ Option Shuffling : Yes Is 

Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0



Options :

1.   

 

2.   

 

3.   

 

4.   

 

   

Question Number : 97 Question Id : 9683559187 Question Type : MCQ Option Shuffling : Yes Is 

Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0

Options :

1.   

 

2.   

 



3.   

 

4.   

 

   

Question Number : 98 Question Id : 9683559188 Question Type : MCQ Option Shuffling : Yes Is 

Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0

Options :

1.   

 

2.   

 

3.   

 

4.   

 

   

Question Number : 99 Question Id : 9683559189 Question Type : MCQ Option Shuffling : Yes Is 

Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0



Options :

1.   

 

2.   

 

3.   

 

4.   

 

   

Question Number : 100 Question Id : 9683559190 Question Type : MCQ Option Shuffling : Yes 

Is Question Mandatory : No

Correct Marks : 1 Wrong Marks : 0

Options :

1.   

 

2.   

 

3.   

 



4.   
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BOOKLET CODE-A 

Useful Constants: 

Rydberg constant = 109737 em '1; Faraday constant = 96500 C; Planck constant = 6.625 x 
10-34 J s; Speed of light = 2.998 x 108 m 5-

1
; Boltzmann constant = 1.380 x 10-23 J K-1; Gas 

constant = 8.314 J K- i marl = 0.082 L atm K -\ marl = 1.986 cal K-1 marl; Mass of 

electron = 9.109 x 10-31 kg; Mass of proton = 1.672 x 10-27 kg; Charge of electron = t.6 x 
10-" C; 1 D ~ 3.336 x 10-30 C m; 1 bar ~ 10' N m-'; RTIF (at 298.15 K) ~ 0.0257 V; I 

a.m.ll. =1.66 x 10-27 kg 

PART-A 

1. If a hydrogen atomic orbital has two radial nodes and is nOD-zero at the origin, its 

principal (n) and angular momentum (I) quantum numbers, respectively, are 

[Aj landO [Bj 2 and 1 

[C] 3 and 0 [Dj 4 and 1 

1 
2. The decomposition of nitrogen pentoxide, NzOs(s) -t 2NOz(g) + i02(g), 15 an 

endothennic process, but spontaneous. It is driven by a 

[A] positive entropy change [B] negative enthalpy change 

[C] positive free energy change [D1 negative entropy change 

3. At 25°C, solid PbCh is least soluble in 

[Aj 0.1 MCaCI, [Bj 0.1 M NaCI 

[C] 0.1 M KN03 [Dj 0.1 M HCl 

• 
4. The splitting of nuclear spin energy levels in a magnetic field is known as 

[A j Stark effect [Bj Mossbauer effect 

[C] Zeeman effect [Dj Cotton effect 

5. The angle between the Miller planes (110) and (100) in a simple cubic lattice is 

[Aj 45' 

[C] 90' 

[Bj 60' 

[Dj 120' 
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6. The order of electromagnetic radiation with increasing wavelength is 

[A] radio wave < microwave < infrared < ultraviolet 

[B] ultraviolet < infrared -.( radio wave < microwave 

[C] ultraviolet < infrared < microwave < radio wave 

(DJ ultraviolet < microwave < infrared < radio wave 

7. With increase in ionic strength of the solution, the rate ofa chemical reaction between 

two cationic reactants 

[A] decreases 

[C] does not change 

8. An even function among the following is 

[A] sin(x) 

[C] exp(x) 

9. The equation, xy ;::: 4, represents 

[A] apairofstraightlines 

[C] a parabola 

[B] increases 

[D] becomes zero 

[B] sin(x) 
x 

[0] exp(x) 
x 

[B] an ellipse 

[0] a hyperbola 

10. Among the following, the incorrect expression for cos 29 is 

[A] 2C0528-1 [B] 1- 2si028 

[C] C05 28 - sin2e [0] 2C052 8 + 1 

11. Taylor series expansion for In(l + x) is • 

[A] 1 + x - 2Xl + 3x3 - 3x4 + ... [B] x+x3 +XS +x7 + ... 

[C] 
x' x3 x' [0] 

x' x3 x' 
x--+---+··· x--+---+··· 

2 3 4 2! 3! 4! 

12. The smallest ion among K+, CI-, W, and Ca2+ is 

[A] K' 

[C] CI-

[B] Ii 

[0] Ca" 

3[Page24 



BOOKLET CODE-A 

l3. The expected radius ratios (r+/r-) for trigonal planar and tetrahedral coordination in ionic 

compounds, respectively, are in the range 

[A] 0.22--1l.4l and 0.41--1l.73 

[C] 0.15--1l.22 and 0.41--1l.73 

[B] 0.15--1l.22 and 0.22--1l.41 

[D] 0.22--1).41 and 0.41--1l.73 

14. The complex that obeys the 18-electron rule among the following is 

[A] [Cu(NH3),]'+ [B] [PtF,r 

[C] [TiF,]'- [D] [Ni(pF3)4] 

15. If 2.0 g of pure nickel metal (atomic weight = 58.69) is dissolved in nitric acid and then 

diluted to 500 mL with water, the normality of the resulting Ni(N03)2 solution is 

[A] 0.136 

[C] 0.009 

[B] 0.273 

[D] 0.068 

16. In the reaction, 103- + ar + bW -+ eh + dl-hO, the values of the stoichiometric 

coefficients 'a', 'b', 'e', and 'd', respectively, are 

[A] 3,4,2, and 3 [B] 5,6,3, and 3 

[C] 4,5,2, and 3 [D] 3,4,2, and 3 

17. The species isoelectronic to oxide (02
-) is 

[A] N [B] F 

[C] S'- [D] Mg'+ 

1&. Based on VSEPR and stereochemically inactive pair of electrons, the possible structure 

of[XeF 8]2- is 

[A] tricapped trigonal prism 

[C] square antiprism 

• 
[B] pentagonal bipyramidal 

[D] bicapped octahedron 

19. The enzyme involved in the fermentation of glucose to alcohol is 

[A] amylase 

[C] lipase 

[B] dehydrogenase 

[D] zymase 
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20, Identify the relative reactivities of the following compounds towards aromatic 
electrophilic reaction 

10 10 10 0 0 S N 
H 

(I) (II) (III) (IV) 

[A] (I) < (II) < (1II) < (IV) [B] (I) < (II) < (IV) < (III) 
[C] (IV) < (II) < (I) < (III) [0] (II) < (I) < (III) < (IV) 

21. The hybridization of terminal and central carbons of allene, respectively, are 

[A] spandsp' 

[C] Sp3 and sp 
[B] Sp2 and sp 

[0] sp and Sp3 

22. The major product formed in the following reaction is 

0 (i) BHrTHF 
• ? 

0 (ii) NaOH, H20 2 

[A] C((J [B] 

[C] Voi) [0] 

23. The most appropriate reagent required for the conversion of cyclohexene to benzene is 

[A] KMnO, 

[C] OOQ 

[B] MnO, 

[OJ : erG] • 

24. Identify the optically active compounds am()ng the following 

H'Ct::(CI H'CgCI D H3C", P 

CIP:"CH, 
CI' 

, 
"CH3 CH, Cf CH3 

(I) (II) (III) (IV) 

[A] (II) and (III) [B] (I), (II), and (III) 

[C] (I), (III), and (IV) [0] (I) and (III) 
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25. Identify the relative reactivities of chloropyridines towards nucleophilic substitution 

reaction with sodium ethoxide 

[AJ 
CI [BJ CI 

Q> a CI 6 6 a CI 

Q I > > I > 
N

h 
CI 

h 
h 

I N
h 

CI 
N N N N 

[C] CI [DJ CI 

6 > Q> a C
\ Q> 6 erCI 

I /. > I /. 

N 
N CI N 

N
h 

CI N N 
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PART-B 

26. The topic relations among HA and Ho, HE and HF of cyclobutanone, respectively, are 

[A] enantiotopic and homotopic 

[C] homotopic and enantiotopic 

[BJ enantiotopic and enantiotopic 

[D] homotopic and homotopic 

27. Esterification of acid-I with alcohol-II leads to the fonnation of a 

JJY
H ,CH3 

Et I '" .' CO,H 

Me "" 

(S)-acid-I 

[AJ single enantiomer 

[C] single diastereomer 

(-:t) alcohol-II 

[8] mixture of diastereomers 

[D] mixture of enantiomers 

28. Identify the most water soluble bromo-compound from the following 

[AJ 

[C] o '\J--Br 

29. The reactions that produce benzoic acid are 

Mg, Et20 
(i) PhBr 

(ii) 

(iii) Ph~ 

(iv) 

• co, 

(a) CI,. HCI 

(b) H,O 

e 
(8) KMn04. HO 

(b) H30$ 
• 

. e 
(8) KMn04. HO • 

(b) H30® 

[BJ 

[DJ 

. . • 
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[A] (i), (ii), and (iv) 

[C] (i), (iii), and (iv) 

BOOKLET CODE-A 

[B] (ii), (iii), and (iv) 

[D] (i) and (iv) 

30. Identify the products X and Y in the following synthetic scheme 

0 
e 

LOA, THF ~ MeO IMeOH 
y • • X 

_78°C Br 25°C 

0 a; cC: 
0 0 

[A] X= y= [B] cC: y= cO X= 

x=(£ 
0 0 

y= (£ [C] y= cO [D] x=cO 
31. The precursor required for obtaining ethyl 2-oxocyclohexanecarboxylate is 

[A] Et02C~COCH3 [B] Et02C~C02Et 

[C] Et02C~COCH3 [D] Et02C~C02Et 

32. The carbocation having the longest half-life is 

Me Me 

[A] ~ [B] Me Me 

Me Me . • 

Ph ~ [C] Ph--<® [D] 
Ph 
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33. The major product obtained in the ozonolysis of l,4-dimethylcyclohexene followed by a 

reductive workup with Zn and ethanoic acid is 

[AJ 

[C] 

o 

Me~CHO 
Me 

o 

Me~CHO 
Me 

[BJ 

[DJ 

34. The IUPAC name of the following compound is 

NH2 Me 

Me~Me 
Me 

o Me 

Me~CHO 

o Me 

Me~CHO 

[AJ 

[C] 

(R,E)-4,5-dimethylhex-3-en-2-amine 

(R,E)-4-m ethyl, 4-i,opropy 1-3-en-2-
amine 

[BJ (S,E)-4,5-dimethylhex-3-en-2-amine 

[D j (S,E)-2,3-dimethylhex-3-en-5-amine 

35. The major product fonned in the following transformation is 

trifluoroacetic acid 

[AJ [BJ c<dH 

o 

[C] rDJ • CC6 
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36. Predict the major product in the following transfonnation 

[AJ etBr 

Et 

[BJ 

[C] ~ [DJ 

Me 

37. Identify the major product in the following reaction 

He CH3 
3 ~Br 

H3C 

[AJ 
rBJ 

[CJ 
[DJ 

BOOKLET CODE·A 

Br~Et 
Et 

.. 

~Br 
Me 

He CH3 
3~OH 

H3C 

"38. The most stable confonnation of the major product formed in the following reaction is 

tBu,C:t 
1) LiAIH4 

• 
2) H30+ 

OH 

H~OH 
[AJ 

[BJ • H+:J 

'Bu 'Bu 

[CJ tBU-POH [DJ 'BU-rJH 
H H 
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39. Identify the major product in the following transfonnation 

0'" o + 

Me Me 

~~e • ? 

Me Me Me Me 

[AJ ~ [BJ ~Me 
h- Me 

[C] co [OJ 
c¢e 

,& 0 Me Me Me Me 

40. Identify the major product in the following reaction 

cXH HN02.O oC 
? • 

NH, 

H3CCO 
CH3 

[AJ [BJ ~NH' 

0 OH NH2 

[C] H3
CD [OJ cXH3 

41. The major product fonned in the Chichibabin reaction of pyridine is 
• 

a NH2 U [AJ I /- [BJ 
N"-:: NH2 

N 

NH, 

U
NH2 

6 [C] [OJ I /-
N NH2 

N 
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42. The major product fanned in the following transformation is 

'Bu 

6 1. mCPBA (1.0 equiv) 
? • 

2. Me2NH (1.0 equiv) 

'Bu 'Bu 

[A] HOD [B] HO'"O 
Me2N" 

,,' 
Me2N 

'Bu 'Bu 

[C] HO'p [D] HOp 
Me2N Me2N 

43. Arrange the following compounds in the increasing order of pKr. value of the 

highlighted "HII 

y y Q 
H H 

H 
(I) (II) (III) 

[AJ (I) < (II) < (III) [BJ (I) < (Ill) < (II) 

[C] (III) < (II) < (I) [D] (II) < (III) < (I) 

44. The [oc1~O of a 90% optically pure (R)-2-arylpropanoic acid solution is +135°. On 

treatment with a base at 20°C for one hour, [oc]~O changed to +120°. The optical purity 

of the resulting (R)-isomer is 

[A] 80% [B] 70% 

[C] 20% [DJ 30% 
• 

45. Identify the name of the following reaction 

6 hv 0 --~~ + co 

[A] Norrish type-I [B] Norrish type-II 

[C] Patemo-Buchi [D] Barton reaction 
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46. Identify the compound that produces a red/orange colored product when treated with 

2,4-dintrophenylhydrazine. The compound does not react with the Schiffs reagent and 

results negative iodoform lest. 

[A] [B] 

o 
~CH3 , 

l) 6H3 

o 
[C] [D] ~H 

47. Which of the following compounds will have its absorption maximum at the longest 

wavelength? 

[A] 1,2,S-hexatriene 

[C] 1,3-hexadiyne 

[B] 1,S-hexadiyne 

[D] 1,3,5-hexatriene 

48, The 'H NMR spectrum ofH3C-O-CHC1-CH,Cl will exhibit 

[A] a three-proton doublet, a one-proton singlet, and a two-proton doublet 

[B] a three-proton singlet, a one-proton singlet, and a two-proton doublet 

[C] a three-proton singlet, a one-proton triplet, and a two-proton doublet 

[0] a three-proton triplet, a one-proton triplet, and a two-proton triplet 

49. The hormone insulin is a 

[A] terpenoid 

[C] steroid 

50. A bacterial cell does not contain 

[A] ribosome 

[C] lipid membrane 

[B] carbohydrate 

lD] peptide 

[B] DNA 

[D] nucleus 

51. Among the following, the electron rich molecular hydride is 

[A] CsH [B] PH, 

[C] [D] SiR, 

-- ---
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52. The value of 'n' for the cyclic ion [Si60 1s]n- is 

[A] 6 

[C] 12 

[B] 10 

[D] 8 

53. Among the following, the reagents for separation of Group-IV metal ions are 

[A] NH,OH and NH,CI [B] HCI and H2S 

[C] NH40H, NH,CI, and H2S [D] NH40H, NH,CI, and (NH.),C03 

54. Among the following thallium compounds, the most stable one above 40°C is 

[A] TlCI [B] TICh 

[C] TIC!, [D] ThCI6 

55. Reaction of AIF3 with an excess ofF- gives 

[A] AIF4- [B] AIF/-

[C] AhF6 [D] AIF63-

56. The total number of tetrahedral voids in the face-centred cubic unit cell is 

[A] 6 

[C] 4 

[B] 8 

lD] 12 

57. Chlorine in a sample of weight 1.03 g was precipitated as Agel and the weight of the 

precipitate was 0.500 g. The percentage of chlorine in the sample is (atomic weight of 

CI ~ 35,45, Ag ~ 107.87) 

[A] 32.86 

[C] 48.5 

58. Match the following 

(i) NMR spectroscopy 

(ii) EPR spectroscopy 

(iii) IR Spectroscopy 

(iv) UV-Visible spectroscopy 

[AJ (i) & q; (ii) & r; (iii) & s; (iv) & p 

[C] (i) & p; (ii) & r; (iii) & q; (iv) & s 

p 

q 

r 

s 

[BJ 12 

[DJ 0.12 

• 

Electronic transition 

Vibration of molecules 

Radio frequency waves 

Microwave radiation 

(BJ (i) & r; (ii) & s; (iii) & p; (iv) & q 

(DJ (i) & r; (ii) & s; (iii) & q; (iv) & P 
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59. Among the following, the compound with highest melting point is 

[AJ AIF, [BJ SiF, 

[C] PF, [DJ SF, 

60. The product obtained by the reaction of Me3As and XeF2 is 

[AJ Me,AsF, [BJ (CH,Fj,XeF, 

[C] (CF ,),AsXeF, [DJ MeAsF, 

61. Keeping the mass number unchanged, the nuclear decay process that results in the 

decrease of atomic number by one unit is 

[A J alpha decay 

[C] beta decay 

62. The number of geometrical 
[Co(ethylenediamine),Cht (I) 
H,NCH,COO-) 

[AJ I: 2 and 3 
II: 2and4 

[C] l:land2 
II: 2 and 3 

[BJ gamma decay 

[OJ positron emission 

and optical 

and [Cr(gIY)3J 
isomers of the 
(II), respectively, 

[BJ I: 2 and 2 
11:2 and 4 

[DJ I: 2 and 4 
II: 2 and 2 

complexes, 
are (gly is 

~3. The metal M that cannot fonn a stable compound with formula [(115.CsHs)M(CO)4) is 

[AJ Mo 

[C] V 

[BJ Ta 

[DJ Nb 

64. The protein responsible for 02 transport in lobsters and crabs is 
• 

[AJ hemoglobin [BJ myoglobin 

[C] hemoerthyrin [DJ hemocyanin 

65. The vitamin that contains metal-carbon bond is 

[AJ vitamin-A 

[C] vitamin-C 

[BJ vitamin-B 

[DJ vitamin-D 

-
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66. The hybridizations of Ni in paramagnetic [NiCI,)2- and diamagnetic [Ni(CN).)2-, 

respectively, are 

[A) Spl and Spl [B) dSp2 and dsp' 

[C) dsp' and Spl [D) Spl and dsp2 

67. Among the following, the dn configuration not susceptible to Jahn-Teller distortion is 

[A) d' [B) d' (high spin) 

[C) d' [D) d' (high spin) 

68. The atomic radii of La, Ce, Eu, and Gd follow the order 

[A) Gd < Eu < Ce < La [B) La <Ce < Eu <Gd 

[C) Gd < Ce< Eu <La [D) Od <Ce < La <Eu 

69. The inverse of the matrix ( O. -, i) . o IS 

[A) (~ ~) [B) (~i ~) 

[C) C1 ~) [D) (~ ~) 

70. Value of the detenninant of the matrix G 2 

Dis 0 
4 

[A) 0 [B) 24 

[C) -168 [D) -42 

• 

71. The number of real solutions of the two equations, x2 + y2 :::; 1 and y - Xl;::. 0, is 

fA) 0 

[C) 2 

[B) 1 

[D) 3 

72. The derivative of the function (e 2x - 1) / (e 2x + 1) at x ;::. 0 is 

[A) -1 

[C) 2 

[B) 0 

[D) 1 
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73. The general solution to the differential equation, x tty = 2y, is (c is the constant of 
dx 

integration) 

[A] ex 

[C] ex' /2 

[B] e + x 

[D] e + x' /2 

74. The equation of the straight line that is perpendicular to y =- x + 2, and passing through 

the origin is 

[A] x + y = 0 

[C] x + y + 2 = 0 

rB] x + y - 2 = 0 

[D] x - y = 0 

75. The complex number that results in a pure imaginary quotient when divided by its own 

complex conjugate is 

[A] 1 + i/2 

[C] 1 + 2i 

[B] 1 + i 

[D] 1 + in 

76. The value oflirnx ..... oo .j(x + sinx)/(x - cosx) is 

[A] 1 [B] 0 

[C] -1 [0] 00 

77. f exloga eX dx = 

[A] aXe x rB] eX 

loga 1 + loga 

[C] (aey [D] (ae)X 
. log(de) 

78. The solution for the set of equations, 2x - 3y + ,4z = 8, Y - 3z =- -7, and x + 2y + 
2z=11,is 

[A] x=1,y=2,z=3 

[C] x = 0, y = 1, Z = 2 

[B] x=3,y=2,z=1 

[D] x = 2, y = 1, Z = 0 
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79. A triangle has sides of length a, band c and the angles opposite to these sides are A, B, 

and C, respectively. The correct relation among the following is 

[A] c' =a'+b'-ZabcosC 

[C] c2 = a2 + b2 - 2absinC 

[B] c2 = a2 - b2 + 2ab cos C 

[D] c2 = a2 + b2 - 2ab cos A cos B 

80. A coin is tossed 6 times. The probability of getting heads exactly 3 times is 

[A] 3/16 

[C] 1/8 

[BJ 5/16 

[D] l/Z 

81. The root mean square velocity of hydrogen molecule at any given temperature is 

[AJ 8 times that of oxygen molecule 

[C] 16 times that of oxygen molecule 

[B] 4 times that of oxygen molecule 

[0] none of the above 

82. The term symbol for the ground state of phosphorus is 

[A] 4S312 [B] 'So 

[D] 'Po 

83. The solid-liquid boundary in the temperature-pressure phase diagram of water has a 

negative slope. For melting of ice, the change in"enthalpy and volume are 

[A] both positive (B] negative and positive, respectively 

[el both negative [0] positive and negative, respectively 

84. The enthalpy change in the reaction, N2 + 3H2 -+ 2NH3, is -150 kJ at 300 K. Assuming 

that the gases behave ideally, the corresponding change in"internal energy in kJ is 

[A] ~145 

[C] 145 

[B] ~ 147 

[D]147 

85. The enthalpy of vaporization of benzene at its normal boiling point, 80°C, is 31 kJ 

mOrl. The associated entropy (in J K-I mol-I) and internal energy (in kJ marl) changes, 

respectively, are 

[A] 88,28 

[C] 88,34 

[B] 388,28 

[D] 388,34 
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86. At 298 K, the maximum work (in kJ) derived from the expansion of 1.0 mol of an ideal 

gas from 100 atm to I atm is 

[AJ 286 

[C] -286 

[BJ 11.4 

[DJ -143 

87. The standard free energy affonnation, !lfC·, ofN20 4 (g) and N02 (g) are 97.9 kJ moC
I 

and 51.3 kJ mor" respectively. The equilibrium constant for N204 (g) ~ 2N02 (g) at 

300 K is 

[AJ 6.67 

[C] 0.15 

[BJ 0.8 

[DJ 0.Ql 

88. The efficiency (in %) ofa Carnat engine working between 0 °C and 100°C is 

[AJ 12.3 

[C] 33.3 

[BJ 26.8 

[DJ 45.3 

89. The pH of a solution made by mixing 30 mL of 0.1 M Hel and 40 roL of 0.1 M aqueous 

KOHis 

[AJ 9.85 

[C] 12.15 

[BJ 10.15 

[DJ 13.15 

90. A 0.1 M solution of a substance taken in a cell of 1.0 em path length, shows an 

absorbance of 0.45 at 520 om. The extinction coefficient in cm
2 

moC
I 

is 

[AJ 45000 

[C] 52000 

[BJ 5200 

[DJ 4500 • 

91. The dissociative adsorption of a gas (A2) on a solid surface follows the Langmuir 

adsorption isotherm, A plot of lie vs 1/..JP is linear with slope equal to (9: fractional 

surface coverage, P: gas pressure at equilibrium, K: equilibrium constant) 

[AJ K 

[C] .fK 

[BJ 11K 

[DJ 1/.fK 
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92. The overall rate constant (k) for a three-step chemical reaction is klJkdk3' The 

activation energies (in kJ f!1or 1
) corresponding to the three elementary reaction steps are 

74, 192, and lO, respectively. The overall activation energy for the reaction is 

approximately equal to (in kJ marl) 

[AJ 276 [BJ 175 

[C] 165 [OJ 128 

93. Using the pre-equilibrium approximation, the predicted rate law for the following 

multistep reaction (kef[: effective rate constant) is 

A2 ~ 2A (fast) 

A + B ~ P (slow) 

[AJ k'ff[A2 ][BJ 

94. The slope and X-intercept of the Lineweaver-Burk plot (l/V vs 1/[S]) of enzyme 

kinetics are, respectively (V: reaction rate, [5]: concentration of substrate, Vmax: 

maximum rate, and KM : Michaelis constant) 

[AJ 

[C] 

[BJ 

[OJ 

KM -1 --and
Vmax KM 

95. At 25°C, the difference in pressure (in Pa). across the surface of a spherical ethanol 

droplet having radius 220 nm is closest to (th~ surfacOo tension of ethanol at 25°C is 22 

mNm-l) 

[A] 2 x IOJ 

[C] 2 x 10' 

rBJ 4 x 105 

[DJ 3 x 10' 

96. The ionisation energy of the hydrogen atom is 13.6 eV when the electron is in the Is 

orbital. The ionisation energy (in eV) for the electron in the 2p orbital is 

[AJ 3.4 

[C] 10.2 

[BJ 6.8 

[OJ 13.6 
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97. A metal surface is irradiated with light of frequency 2.0 x lOIS Hz. The work-function 

of the metal is 6 eV. The potential (in V) required to stop the fastest electron ejected 

from the surface is closest to 

[A] 2.28 

[C] 5.28 

[B] 4.28 

[D] 6.28 

98. The 12C160 molecule strongly absorbs at 6.43 x 1013 Hz. The force constant (in N m -1) 

of the CO bond is 

[A] 1855.6 

[C] 1680.6 

[B] 1899.6 

[D] 1955.6 

99. The resistance of 0.1 M KCI solution in a cell is 300 n and specific conductance is 1.5 S 

m- I
. If the resistance of 0.05 M NaCI in the same cell is 750 0, then the molar 

conductance (S m2 mol-I) ofNaCI is 

[A] 0.032 [B] 0.045 

[C] 0.012 [D] 0.055 

100. An electrochemical cell involves the cell reaction, Cd + 2AgCl --+ 2Ag + CdCh. If 

E"lI ~ 0.675 V and dE"lIldT ~ - 6.5 x 10-4 V K-I at 25 °C, then dH (in kJ mol-I) for 

the cell reaction is closest to 

[A] -143 

[C] -198 

[B] -168 

[D] -268 

******************************************************************* 

• 
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Useful Constants: 

Rydberg constant = 109737 em '1; Faraday constant = 96500 C; Planck constant = 6.625 x 
10-34 J s; Speed of light = 2.998 x 108 m 5-

1
; Boltzmann constant = 1.380 x 10-23 J K-1; Gas 

constant = 8.314 J K- i marl = 0.082 L atm K -\ marl = 1.986 cal K-1 marl; Mass of 

electron = 9.109 x 10-31 kg; Mass of proton = 1.672 x 10-27 kg; Charge of electron = t.6 x 
10-" C; 1 D ~ 3.336 x 10-30 C m; 1 bar ~ 10' N m-'; RTIF (at 298.15 K) ~ 0.0257 V; I 

a.m.ll. =1.66 x 10-27 kg 

PART-A 

1. If a hydrogen atomic orbital has two radial nodes and is nOD-zero at the origin, its 

principal (n) and angular momentum (I) quantum numbers, respectively, are 

[Aj landO [Bj 2 and 1 

[C] 3 and 0 [Dj 4 and 1 

1 
2. The decomposition of nitrogen pentoxide, NzOs(s) -t 2NOz(g) + i02(g), 15 an 

endothennic process, but spontaneous. It is driven by a 

[A] positive entropy change [B] negative enthalpy change 

[C] positive free energy change [D1 negative entropy change 

3. At 25°C, solid PbCh is least soluble in 

[Aj 0.1 MCaCI, [Bj 0.1 M NaCI 

[C] 0.1 M KN03 [Dj 0.1 M HCl 

• 
4. The splitting of nuclear spin energy levels in a magnetic field is known as 

[A j Stark effect [Bj Mossbauer effect 

[C] Zeeman effect [Dj Cotton effect 

5. The angle between the Miller planes (110) and (100) in a simple cubic lattice is 

[Aj 45' 

[C] 90' 

[Bj 60' 

[Dj 120' 
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6. The order of electromagnetic radiation with increasing wavelength is 

[A] radio wave < microwave < infrared < ultraviolet 

[B] ultraviolet < infrared -.( radio wave < microwave 

[C] ultraviolet < infrared < microwave < radio wave 

(DJ ultraviolet < microwave < infrared < radio wave 

7. With increase in ionic strength of the solution, the rate ofa chemical reaction between 

two cationic reactants 

[A] decreases 

[C] does not change 

8. An even function among the following is 

[A] sin(x) 

[C] exp(x) 

9. The equation, xy ;::: 4, represents 

[A] apairofstraightlines 

[C] a parabola 

[B] increases 

[D] becomes zero 

[B] sin(x) 
x 

[0] exp(x) 
x 

[B] an ellipse 

[0] a hyperbola 

10. Among the following, the incorrect expression for cos 29 is 

[A] 2C0528-1 [B] 1- 2si028 

[C] C05 28 - sin2e [0] 2C052 8 + 1 

11. Taylor series expansion for In(l + x) is • 

[A] 1 + x - 2Xl + 3x3 - 3x4 + ... [B] x+x3 +XS +x7 + ... 

[C] 
x' x3 x' [0] 

x' x3 x' 
x--+---+··· x--+---+··· 

2 3 4 2! 3! 4! 

12. The smallest ion among K+, CI-, W, and Ca2+ is 

[A] K' 

[C] CI-

[B] Ii 

[0] Ca" 
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l3. The expected radius ratios (r+/r-) for trigonal planar and tetrahedral coordination in ionic 

compounds, respectively, are in the range 

[A] 0.22--1l.4l and 0.41--1l.73 

[C] 0.15--1l.22 and 0.41--1l.73 

[B] 0.15--1l.22 and 0.22--1l.41 

[D] 0.22--1).41 and 0.41--1l.73 

14. The complex that obeys the 18-electron rule among the following is 

[A] [Cu(NH3),]'+ [B] [PtF,r 

[C] [TiF,]'- [D] [Ni(pF3)4] 

15. If 2.0 g of pure nickel metal (atomic weight = 58.69) is dissolved in nitric acid and then 

diluted to 500 mL with water, the normality of the resulting Ni(N03)2 solution is 

[A] 0.136 

[C] 0.009 

[B] 0.273 

[D] 0.068 

16. In the reaction, 103- + ar + bW -+ eh + dl-hO, the values of the stoichiometric 

coefficients 'a', 'b', 'e', and 'd', respectively, are 

[A] 3,4,2, and 3 [B] 5,6,3, and 3 

[C] 4,5,2, and 3 [D] 3,4,2, and 3 

17. The species isoelectronic to oxide (02
-) is 

[A] N [B] F 

[C] S'- [D] Mg'+ 

1&. Based on VSEPR and stereochemically inactive pair of electrons, the possible structure 

of[XeF 8]2- is 

[A] tricapped trigonal prism 

[C] square antiprism 

• 
[B] pentagonal bipyramidal 

[D] bicapped octahedron 

19. The enzyme involved in the fermentation of glucose to alcohol is 

[A] amylase 

[C] lipase 

[B] dehydrogenase 

[D] zymase 
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20, Identify the relative reactivities of the following compounds towards aromatic 
electrophilic reaction 

10 10 10 0 0 S N 
H 

(I) (II) (III) (IV) 

[A] (I) < (II) < (1II) < (IV) [B] (I) < (II) < (IV) < (III) 
[C] (IV) < (II) < (I) < (III) [0] (II) < (I) < (III) < (IV) 

21. The hybridization of terminal and central carbons of allene, respectively, are 

[A] spandsp' 

[C] Sp3 and sp 
[B] Sp2 and sp 

[0] sp and Sp3 

22. The major product formed in the following reaction is 

0 (i) BHrTHF 
• ? 

0 (ii) NaOH, H20 2 

[A] C((J [B] 

[C] Voi) [0] 

23. The most appropriate reagent required for the conversion of cyclohexene to benzene is 

[A] KMnO, 

[C] OOQ 

[B] MnO, 

[OJ : erG] • 

24. Identify the optically active compounds am()ng the following 

H'Ct::(CI H'CgCI D H3C", P 

CIP:"CH, 
CI' 

, 
"CH3 CH, Cf CH3 

(I) (II) (III) (IV) 

[A] (II) and (III) [B] (I), (II), and (III) 

[C] (I), (III), and (IV) [0] (I) and (III) 
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25. Identify the relative reactivities of chloropyridines towards nucleophilic substitution 

reaction with sodium ethoxide 

[AJ 
CI [BJ CI 

Q> a CI 6 6 a CI 

Q I > > I > 
N

h 
CI 

h 
h 

I N
h 

CI 
N N N N 

[C] CI [DJ CI 

6 > Q> a C
\ Q> 6 erCI 

I /. > I /. 

N 
N CI N 

N
h 

CI N N 
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PART-B 

26. The topic relations among HA and Ho, HE and HF of cyclobutanone, respectively, are 

[A] enantiotopic and homotopic 

[C] homotopic and enantiotopic 

[BJ enantiotopic and enantiotopic 

[D] homotopic and homotopic 

27. Esterification of acid-I with alcohol-II leads to the fonnation of a 

JJY
H ,CH3 

Et I '" .' CO,H 

Me "" 

(S)-acid-I 

[AJ single enantiomer 

[C] single diastereomer 

(-:t) alcohol-II 

[8] mixture of diastereomers 

[D] mixture of enantiomers 

28. Identify the most water soluble bromo-compound from the following 

[AJ 

[C] o '\J--Br 

29. The reactions that produce benzoic acid are 

Mg, Et20 
(i) PhBr 

(ii) 

(iii) Ph~ 

(iv) 

• co, 

(a) CI,. HCI 

(b) H,O 

e 
(8) KMn04. HO 

(b) H30$ 
• 

. e 
(8) KMn04. HO • 

(b) H30® 

[BJ 

[DJ 

. . • 
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[C] (i), (iii), and (iv) 

BOOKLET CODE-A 

[B] (ii), (iii), and (iv) 

[D] (i) and (iv) 

30. Identify the products X and Y in the following synthetic scheme 

0 
e 

LOA, THF ~ MeO IMeOH 
y • • X 

_78°C Br 25°C 

0 a; cC: 
0 0 

[A] X= y= [B] cC: y= cO X= 

x=(£ 
0 0 

y= (£ [C] y= cO [D] x=cO 
31. The precursor required for obtaining ethyl 2-oxocyclohexanecarboxylate is 

[A] Et02C~COCH3 [B] Et02C~C02Et 

[C] Et02C~COCH3 [D] Et02C~C02Et 

32. The carbocation having the longest half-life is 

Me Me 

[A] ~ [B] Me Me 

Me Me . • 

Ph ~ [C] Ph--<® [D] 
Ph 
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33. The major product obtained in the ozonolysis of l,4-dimethylcyclohexene followed by a 

reductive workup with Zn and ethanoic acid is 

[AJ 

[C] 

o 

Me~CHO 
Me 

o 

Me~CHO 
Me 

[BJ 

[DJ 

34. The IUPAC name of the following compound is 

NH2 Me 

Me~Me 
Me 

o Me 

Me~CHO 

o Me 

Me~CHO 

[AJ 

[C] 

(R,E)-4,5-dimethylhex-3-en-2-amine 

(R,E)-4-m ethyl, 4-i,opropy 1-3-en-2-
amine 

[BJ (S,E)-4,5-dimethylhex-3-en-2-amine 

[D j (S,E)-2,3-dimethylhex-3-en-5-amine 

35. The major product fonned in the following transformation is 

trifluoroacetic acid 

[AJ [BJ c<dH 

o 

[C] rDJ • CC6 
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36. Predict the major product in the following transfonnation 

[AJ etBr 

Et 

[BJ 

[C] ~ [DJ 

Me 

37. Identify the major product in the following reaction 

He CH3 
3 ~Br 

H3C 

[AJ 
rBJ 

[CJ 
[DJ 

BOOKLET CODE·A 

Br~Et 
Et 

.. 

~Br 
Me 

He CH3 
3~OH 

H3C 

"38. The most stable confonnation of the major product formed in the following reaction is 

tBu,C:t 
1) LiAIH4 

• 
2) H30+ 

OH 

H~OH 
[AJ 

[BJ • H+:J 

'Bu 'Bu 

[CJ tBU-POH [DJ 'BU-rJH 
H H 
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39. Identify the major product in the following transfonnation 

0'" o + 

Me Me 

~~e • ? 

Me Me Me Me 

[AJ ~ [BJ ~Me 
h- Me 

[C] co [OJ 
c¢e 

,& 0 Me Me Me Me 

40. Identify the major product in the following reaction 

cXH HN02.O oC 
? • 

NH, 

H3CCO 
CH3 

[AJ [BJ ~NH' 

0 OH NH2 

[C] H3
CD [OJ cXH3 

41. The major product fonned in the Chichibabin reaction of pyridine is 
• 

a NH2 U [AJ I /- [BJ 
N"-:: NH2 

N 

NH, 

U
NH2 

6 [C] [OJ I /-
N NH2 

N 
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42. The major product fanned in the following transformation is 

'Bu 

6 1. mCPBA (1.0 equiv) 
? • 

2. Me2NH (1.0 equiv) 

'Bu 'Bu 

[A] HOD [B] HO'"O 
Me2N" 

,,' 
Me2N 

'Bu 'Bu 

[C] HO'p [D] HOp 
Me2N Me2N 

43. Arrange the following compounds in the increasing order of pKr. value of the 

highlighted "HII 

y y Q 
H H 

H 
(I) (II) (III) 

[AJ (I) < (II) < (III) [BJ (I) < (Ill) < (II) 

[C] (III) < (II) < (I) [D] (II) < (III) < (I) 

44. The [oc1~O of a 90% optically pure (R)-2-arylpropanoic acid solution is +135°. On 

treatment with a base at 20°C for one hour, [oc]~O changed to +120°. The optical purity 

of the resulting (R)-isomer is 

[A] 80% [B] 70% 

[C] 20% [DJ 30% 
• 

45. Identify the name of the following reaction 

6 hv 0 --~~ + co 

[A] Norrish type-I [B] Norrish type-II 

[C] Patemo-Buchi [D] Barton reaction 
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46. Identify the compound that produces a red/orange colored product when treated with 

2,4-dintrophenylhydrazine. The compound does not react with the Schiffs reagent and 

results negative iodoform lest. 

[A] [B] 

o 
~CH3 , 

l) 6H3 

o 
[C] [D] ~H 

47. Which of the following compounds will have its absorption maximum at the longest 

wavelength? 

[A] 1,2,S-hexatriene 

[C] 1,3-hexadiyne 

[B] 1,S-hexadiyne 

[D] 1,3,5-hexatriene 

48, The 'H NMR spectrum ofH3C-O-CHC1-CH,Cl will exhibit 

[A] a three-proton doublet, a one-proton singlet, and a two-proton doublet 

[B] a three-proton singlet, a one-proton singlet, and a two-proton doublet 

[C] a three-proton singlet, a one-proton triplet, and a two-proton doublet 

[0] a three-proton triplet, a one-proton triplet, and a two-proton triplet 

49. The hormone insulin is a 

[A] terpenoid 

[C] steroid 

50. A bacterial cell does not contain 

[A] ribosome 

[C] lipid membrane 

[B] carbohydrate 

lD] peptide 

[B] DNA 

[D] nucleus 

51. Among the following, the electron rich molecular hydride is 

[A] CsH [B] PH, 

[C] [D] SiR, 

-- ---
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52. The value of 'n' for the cyclic ion [Si60 1s]n- is 

[A] 6 

[C] 12 

[B] 10 

[D] 8 

53. Among the following, the reagents for separation of Group-IV metal ions are 

[A] NH,OH and NH,CI [B] HCI and H2S 

[C] NH40H, NH,CI, and H2S [D] NH40H, NH,CI, and (NH.),C03 

54. Among the following thallium compounds, the most stable one above 40°C is 

[A] TlCI [B] TICh 

[C] TIC!, [D] ThCI6 

55. Reaction of AIF3 with an excess ofF- gives 

[A] AIF4- [B] AIF/-

[C] AhF6 [D] AIF63-

56. The total number of tetrahedral voids in the face-centred cubic unit cell is 

[A] 6 

[C] 4 

[B] 8 

lD] 12 

57. Chlorine in a sample of weight 1.03 g was precipitated as Agel and the weight of the 

precipitate was 0.500 g. The percentage of chlorine in the sample is (atomic weight of 

CI ~ 35,45, Ag ~ 107.87) 

[A] 32.86 

[C] 48.5 

58. Match the following 

(i) NMR spectroscopy 

(ii) EPR spectroscopy 

(iii) IR Spectroscopy 

(iv) UV-Visible spectroscopy 

[AJ (i) & q; (ii) & r; (iii) & s; (iv) & p 

[C] (i) & p; (ii) & r; (iii) & q; (iv) & s 

p 

q 

r 

s 

[BJ 12 

[DJ 0.12 

• 

Electronic transition 

Vibration of molecules 

Radio frequency waves 

Microwave radiation 

(BJ (i) & r; (ii) & s; (iii) & p; (iv) & q 

(DJ (i) & r; (ii) & s; (iii) & q; (iv) & P 
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59. Among the following, the compound with highest melting point is 

[AJ AIF, [BJ SiF, 

[C] PF, [DJ SF, 

60. The product obtained by the reaction of Me3As and XeF2 is 

[AJ Me,AsF, [BJ (CH,Fj,XeF, 

[C] (CF ,),AsXeF, [DJ MeAsF, 

61. Keeping the mass number unchanged, the nuclear decay process that results in the 

decrease of atomic number by one unit is 

[A J alpha decay 

[C] beta decay 

62. The number of geometrical 
[Co(ethylenediamine),Cht (I) 
H,NCH,COO-) 

[AJ I: 2 and 3 
II: 2and4 

[C] l:land2 
II: 2 and 3 

[BJ gamma decay 

[OJ positron emission 

and optical 

and [Cr(gIY)3J 
isomers of the 
(II), respectively, 

[BJ I: 2 and 2 
11:2 and 4 

[DJ I: 2 and 4 
II: 2 and 2 

complexes, 
are (gly is 

~3. The metal M that cannot fonn a stable compound with formula [(115.CsHs)M(CO)4) is 

[AJ Mo 

[C] V 

[BJ Ta 

[DJ Nb 

64. The protein responsible for 02 transport in lobsters and crabs is 
• 

[AJ hemoglobin [BJ myoglobin 

[C] hemoerthyrin [DJ hemocyanin 

65. The vitamin that contains metal-carbon bond is 

[AJ vitamin-A 

[C] vitamin-C 

[BJ vitamin-B 

[DJ vitamin-D 

-
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66. The hybridizations of Ni in paramagnetic [NiCI,)2- and diamagnetic [Ni(CN).)2-, 

respectively, are 

[A) Spl and Spl [B) dSp2 and dsp' 

[C) dsp' and Spl [D) Spl and dsp2 

67. Among the following, the dn configuration not susceptible to Jahn-Teller distortion is 

[A) d' [B) d' (high spin) 

[C) d' [D) d' (high spin) 

68. The atomic radii of La, Ce, Eu, and Gd follow the order 

[A) Gd < Eu < Ce < La [B) La <Ce < Eu <Gd 

[C) Gd < Ce< Eu <La [D) Od <Ce < La <Eu 

69. The inverse of the matrix ( O. -, i) . o IS 

[A) (~ ~) [B) (~i ~) 

[C) C1 ~) [D) (~ ~) 

70. Value of the detenninant of the matrix G 2 

Dis 0 
4 

[A) 0 [B) 24 

[C) -168 [D) -42 

• 

71. The number of real solutions of the two equations, x2 + y2 :::; 1 and y - Xl;::. 0, is 

fA) 0 

[C) 2 

[B) 1 

[D) 3 

72. The derivative of the function (e 2x - 1) / (e 2x + 1) at x ;::. 0 is 

[A) -1 

[C) 2 

[B) 0 

[D) 1 
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73. The general solution to the differential equation, x tty = 2y, is (c is the constant of 
dx 

integration) 

[A] ex 

[C] ex' /2 

[B] e + x 

[D] e + x' /2 

74. The equation of the straight line that is perpendicular to y =- x + 2, and passing through 

the origin is 

[A] x + y = 0 

[C] x + y + 2 = 0 

rB] x + y - 2 = 0 

[D] x - y = 0 

75. The complex number that results in a pure imaginary quotient when divided by its own 

complex conjugate is 

[A] 1 + i/2 

[C] 1 + 2i 

[B] 1 + i 

[D] 1 + in 

76. The value oflirnx ..... oo .j(x + sinx)/(x - cosx) is 

[A] 1 [B] 0 

[C] -1 [0] 00 

77. f exloga eX dx = 

[A] aXe x rB] eX 

loga 1 + loga 

[C] (aey [D] (ae)X 
. log(de) 

78. The solution for the set of equations, 2x - 3y + ,4z = 8, Y - 3z =- -7, and x + 2y + 
2z=11,is 

[A] x=1,y=2,z=3 

[C] x = 0, y = 1, Z = 2 

[B] x=3,y=2,z=1 

[D] x = 2, y = 1, Z = 0 
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79. A triangle has sides of length a, band c and the angles opposite to these sides are A, B, 

and C, respectively. The correct relation among the following is 

[A] c' =a'+b'-ZabcosC 

[C] c2 = a2 + b2 - 2absinC 

[B] c2 = a2 - b2 + 2ab cos C 

[D] c2 = a2 + b2 - 2ab cos A cos B 

80. A coin is tossed 6 times. The probability of getting heads exactly 3 times is 

[A] 3/16 

[C] 1/8 

[BJ 5/16 

[D] l/Z 

81. The root mean square velocity of hydrogen molecule at any given temperature is 

[AJ 8 times that of oxygen molecule 

[C] 16 times that of oxygen molecule 

[B] 4 times that of oxygen molecule 

[0] none of the above 

82. The term symbol for the ground state of phosphorus is 

[A] 4S312 [B] 'So 

[D] 'Po 

83. The solid-liquid boundary in the temperature-pressure phase diagram of water has a 

negative slope. For melting of ice, the change in"enthalpy and volume are 

[A] both positive (B] negative and positive, respectively 

[el both negative [0] positive and negative, respectively 

84. The enthalpy change in the reaction, N2 + 3H2 -+ 2NH3, is -150 kJ at 300 K. Assuming 

that the gases behave ideally, the corresponding change in"internal energy in kJ is 

[A] ~145 

[C] 145 

[B] ~ 147 

[D]147 

85. The enthalpy of vaporization of benzene at its normal boiling point, 80°C, is 31 kJ 

mOrl. The associated entropy (in J K-I mol-I) and internal energy (in kJ marl) changes, 

respectively, are 

[A] 88,28 

[C] 88,34 

[B] 388,28 

[D] 388,34 
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86. At 298 K, the maximum work (in kJ) derived from the expansion of 1.0 mol of an ideal 

gas from 100 atm to I atm is 

[AJ 286 

[C] -286 

[BJ 11.4 

[DJ -143 

87. The standard free energy affonnation, !lfC·, ofN20 4 (g) and N02 (g) are 97.9 kJ moC
I 

and 51.3 kJ mor" respectively. The equilibrium constant for N204 (g) ~ 2N02 (g) at 

300 K is 

[AJ 6.67 

[C] 0.15 

[BJ 0.8 

[DJ 0.Ql 

88. The efficiency (in %) ofa Carnat engine working between 0 °C and 100°C is 

[AJ 12.3 

[C] 33.3 

[BJ 26.8 

[DJ 45.3 

89. The pH of a solution made by mixing 30 mL of 0.1 M Hel and 40 roL of 0.1 M aqueous 

KOHis 

[AJ 9.85 

[C] 12.15 

[BJ 10.15 

[DJ 13.15 

90. A 0.1 M solution of a substance taken in a cell of 1.0 em path length, shows an 

absorbance of 0.45 at 520 om. The extinction coefficient in cm
2 

moC
I 

is 

[AJ 45000 

[C] 52000 

[BJ 5200 

[DJ 4500 • 

91. The dissociative adsorption of a gas (A2) on a solid surface follows the Langmuir 

adsorption isotherm, A plot of lie vs 1/..JP is linear with slope equal to (9: fractional 

surface coverage, P: gas pressure at equilibrium, K: equilibrium constant) 

[AJ K 

[C] .fK 

[BJ 11K 

[DJ 1/.fK 
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92. The overall rate constant (k) for a three-step chemical reaction is klJkdk3' The 

activation energies (in kJ f!1or 1
) corresponding to the three elementary reaction steps are 

74, 192, and lO, respectively. The overall activation energy for the reaction is 

approximately equal to (in kJ marl) 

[AJ 276 [BJ 175 

[C] 165 [OJ 128 

93. Using the pre-equilibrium approximation, the predicted rate law for the following 

multistep reaction (kef[: effective rate constant) is 

A2 ~ 2A (fast) 

A + B ~ P (slow) 

[AJ k'ff[A2 ][BJ 

94. The slope and X-intercept of the Lineweaver-Burk plot (l/V vs 1/[S]) of enzyme 

kinetics are, respectively (V: reaction rate, [5]: concentration of substrate, Vmax: 

maximum rate, and KM : Michaelis constant) 

[AJ 

[C] 

[BJ 

[OJ 

KM -1 --and
Vmax KM 

95. At 25°C, the difference in pressure (in Pa). across the surface of a spherical ethanol 

droplet having radius 220 nm is closest to (th~ surfacOo tension of ethanol at 25°C is 22 

mNm-l) 

[A] 2 x IOJ 

[C] 2 x 10' 

rBJ 4 x 105 

[DJ 3 x 10' 

96. The ionisation energy of the hydrogen atom is 13.6 eV when the electron is in the Is 

orbital. The ionisation energy (in eV) for the electron in the 2p orbital is 

[AJ 3.4 

[C] 10.2 

[BJ 6.8 

[OJ 13.6 
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97. A metal surface is irradiated with light of frequency 2.0 x lOIS Hz. The work-function 

of the metal is 6 eV. The potential (in V) required to stop the fastest electron ejected 

from the surface is closest to 

[A] 2.28 

[C] 5.28 

[B] 4.28 

[D] 6.28 

98. The 12C160 molecule strongly absorbs at 6.43 x 1013 Hz. The force constant (in N m -1) 

of the CO bond is 

[A] 1855.6 

[C] 1680.6 

[B] 1899.6 

[D] 1955.6 

99. The resistance of 0.1 M KCI solution in a cell is 300 n and specific conductance is 1.5 S 

m- I
. If the resistance of 0.05 M NaCI in the same cell is 750 0, then the molar 

conductance (S m2 mol-I) ofNaCI is 

[A] 0.032 [B] 0.045 

[C] 0.012 [D] 0.055 

100. An electrochemical cell involves the cell reaction, Cd + 2AgCl --+ 2Ag + CdCh. If 

E"lI ~ 0.675 V and dE"lIldT ~ - 6.5 x 10-4 V K-I at 25 °C, then dH (in kJ mol-I) for 

the cell reaction is closest to 

[A] -143 

[C] -198 

[B] -168 

[D] -268 

******************************************************************* 

• 
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Useful Constants: 

Rydberg constant = 109737 cm- I ; Faraday constant = 96500 C; Planck constant = 6.625 x 

10-34 J s; Speed oflight = 2.998 x 108 m S-I; Boltzmann constant = 1.380 x 10-23 J K-I; Gas 

constant = 8.314 J K-1 mol-1 = 0.082 L atm K -1 mol-1 = 1.986 cal K-1 mol-I; Mass of electron 

= 9.109 x 10-31 kg; Mass of proton = 1.672 x 10-27 kg; Charge of electron = 1.6 x 10-19 C; 

I 0 = 3.336 x ]0"-30 C m; 1 bar = 105 N m-2; RTIF (at 298.15 K) = 0.0257 V. 

PART-A 

I. The expected general order of strength of hydrogen bond is: 

[AJ C-H"'O > N-H"'O > O-H"'O 

[CJ N-H"'O > O-H"'O > C-H"'O 

[BJ O-H"'O>N-H"'O>C-H"'O 

[OJ O-H"O> C-H"'O > N-H"'O 

2. An organic compound containing carbon, hydrogen and oxygen requires 2.5 L of oxygen 
to burn completely at STP and gives two liters each of C02 and H20 vapor. The empirical 
formula of the compound is likely to be 

[AJ C2H!0 [BJ CH20 

[C] C2H20 [OJ C4H20 

3. Among the following, the diamagnetic complex is 

[AJ [Mn(CN)6p- [BJ [Fe(CN)6p-

[C] [CO(NH3)6P+ [OJ [N i(NH3)6 p+ 

4. The internal energy of a system (V = volume, T = Temperature, P = pressure, S = 
entropy) is a function of 

[AJ VandT [BJ V and S 

[C] PandT [OJ P and S 

5. The following reaction will proceed through 

~ 
Br 

HBr ~ • 

I. addition of HBr across the double bond 
II. formation of a primary carbo~ation 

1Il. formation of a tertiary carbocation 
IV. formation of a secondary carbocation 

[AJ (I) and (IV) [BJ (Ill) 

[C] (I) [DJ (Ill) and (IV) 
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6. The number of real solutions to the following system of equations is 

[A] I 

[C] 3 

x2 + 4 y2 = 5 
4x2 + y2 5 

[B] 2 

[0] 4 

BOOKLET CODE A 

7. The elements present in all naturally occurring amino acids among the following are 
(I) hydrogen (II) carbon (1II) nitrogen (IV) oxygen (V) phosphorus 

[A] (I), (II), (JII) and (IV) 

[C] (1), (II), (IV) and (V) 

[B] (I), (II), (III) and (V) 

[0] (I), (II), (III), (IV) and (V) 

8. A compound upon oxidation using excess KMn04 gives a molecule each of formic acid, 
malonic acid and acetone. The structure of the compound is 

[A] ~ [B] 

~ 
[C] U [0] 

~ 

9. Calcium estimation from milk is generally performed by 

[A] gravimetric analysis [B] precipitation titration 

[C] complexometric titration [0] redox titration 

10. The equation x 2 - y2 = 0 represents a 

[A] pair of straight lines [B] circle 

[C] ellipse [0] parabola 

II. Chromosomes are made up of 

[A] RNA and proteins [B] DNA and RNA 

[C] DNA and proteins [0] Lipids and proteins 
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12. Atoms having radius 1.50 A are arranged in a simple (primitive) cubic lattice. Radius of 
the largest atom (in A) that can be placed at the body center of the cubic cell, without 
affecting the unit cell size is 

[A] 0.75 

[C] 1.35 

[B] 1.10 

[D] 1.50 

13. The name reaction which is used for the conversion of salicylaldehyde to catechol is 

[A] Vilsmeier-Haack reaction [B] Shapiro reaction 

[C] Reimer-Tiemann reaction [D] Dakin reaction 

14. The local maximum of the function, y = x 2e-X, is at x = 

[A] 2 

[C] 0 

[B] 1 

[D] -2 

15. The photo-excitation and water oxidation processes in photosynthesis are associated 
respectively, with the metals 

[A] Ca and Mg 

[C] MgandCo 

[B] MnandCa 

[D] Mg and Mn 

16. Enthalpy change for the transition of solid Sn, from the grey form (density = 5.75 9 cm- 3 ) 

to the white form (density = 7.31 9 cm-3 ) at 10.0 bar and 298 K is +2.1 kJ mol-'. The 
internal energy change for this transition in kJ mol-' is (1.0 bar = 105 Pa; atomic weight of 
Sn = 118.7) 

[A] -4.4 

[C] +2.1 

[B] -2.1 

[D] +4.4 

17. Identify the most appropriate reagent, X, in the following reaction 

COOH 

a~o CI,&COOMe X 
1/./ • 1/./ 

[A] LiAIH4 [B] LiBH4 
[C] NaBH4 [D] BH3-THF 

18. Which of the following is not an extensive property? 

[A] Mass [B] Volume 

[C] Heat capacity [D] Specific heat 
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19. Air contains 78% N2, 21% 02, 0.9% Ar and 0.1 % C02 by volume. The molecular weight 
of air is close to (Atomic weight of N, 0, Ar, Care 14,16,40,12 respectively) 

[A] 29 

[C] 28 

[B] 31 

[0] 30 

20. The terpene that contains carbonyl group among the following is 

[A] Limonene 

[C] 3 -Carene 

[B] Camphor 

[0] a-Pinene 

21. The F-N-F bond angle in NF3 is 102°30', whereas H-N-H bond angle in NH3 is 
107°48'. This difference in bond angle can be explained based on 

[A] VSEPR theory that the repulsion 
between bond pairs is less in NF3 than 
inNlb 

[C] molecular orbital theory that predicts 
low bond order for NF3 molecule 

[B] VSEPR theory that the repulsion 
between bond pairs is more in NF J 

than in NH3 
[0] the fact that the first ionization 

energy of fluorine is higher than 
that 9f hydrogen 

22. Among the following, the drug which contains a Ii-Iactam unit is 

[A] Ibuprofen [B] Naproxen 

[C] Penicillin [0] Sertraline 

23. The reaction between dioxygen and PtF6 provides 

[A] [0j+[PtF6]

[C] [0]- [PtF6j+ 

24. The determinant 

[A] -2 

[C] 0 

25 I
· sinx . 

. 1m x x IS 
x-+O e -e 

[A] 

[C] 

1 

2 
n 
2 

1 
4 
7 

2 3 
5 6 IS 

8 9 

[ill [OF][PtFst 

[0] [02t[PtF6]-

[ill -1 

[0] 3 

[ill n 
2 

[0] 00 
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PART-B 

26. The major product formed in the following reaction is 

H 
(N~OH 

VV 
OH 

[A] em 
[C] 
(\~ 
~OH 

HCHO 

27. The product of the following reaction is 

[A] 
(

COOH 

COOH 

[C] a OH 

OH 

.. 

eX sin x + constant 

eX 

? 

[A] 

[C] "2 (sin x + cos x) + constant 

? 

auOH 

[B] NH 1 

.& CHzOH 

[D] Q6
0H 

N '" 
1.& 

[B] eCHO 
CHO 

[D] o-CHO 

[B] eX(sin x - cos x) + constant 

[D] sin x + constant 

29. The argument of the complex number (-1 - i) is 

[A] 71 [B] 71 

4 4 
[C] 371 [D] 371 --

4 4 

sin3!! 
30. 

tan!! - sin!! 

[A) cos!! + cos 2!! [B] cos!! - cos2!! 

[C] sin!! + sin2!! [D) sin e - sin2e 
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31. ( ) I-x 

[A] 1 + x3 

[C] 1 - x 3 

[B] 1 + x + x 2 + x 3 

[0] 1 - x + x 2 - x 3 

32. Rates of E2 reaction of the following bromides increases as 

o::e V:: (XMe 

Me 
Br 

(I) (II) (III) 

[A] (I) < (II) < (III) [B] (I) < (III) < (II) 

[C] (III) < (II) < (I) [D] (II) < (I) < (III) 

BOOKLET CODE A 

33. The Fischer projection that is identical to the following Newmann projection is 

Me Me 

~Br 
E~/ H 

Me Me 
I H-I-Br 

[A] 
. Br-1-H 

[B] I 
Me-1-H Me-1-H 

Et Et 
Me Me 

H-I-Br Br-I-H 
[C] Et_I_H [0] Et_I_H 

I I 
Me Me 

34. The major product formed in the following reaction is 

('y"y0H 

V 0 
? 

[A] W O 

Br 

1'1>=0 0 
[C] yo' 

Br 

[B] Q':>=o 
Br 

[D] WO 
-
Br 
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35. Heating resorcinol with 'X' and conc. H2S04 followed by pouring the reaction mixture in 
aqueous NaOH solution gives greenish yellow color. The reagent 'X' is 

[A] benzoic acid 

[C] urea 

[B] phthalic anhydride 

[0] glucose 

36. The major product obtained by the reaction of cyclohexanone oxime with conc. H2S04 is 

[A] Cyclopentane carboxaldehyde 

[C] Caprolactam 

[B] N,N'-Oicyclohexylcarbodiimide 

[0] Bakelite 

37. The reactivity of the following compounds in electrophilic substitution decreases as 

I: toluene; II: nitrobenzene; III: benzene; IV: phenol 

[AJ I> II > III > IV 

[C] I > III > IV > II 

[BJ IV> III > II > I 

[0] IV > I > III > II 

38. The reagent which is the source of nitrogen in the Gabriel synthesis of amines is 

[AJ sodium azide [B] potassium phthalimide 

I C] potassium cyanide [0] sodium nitrite 

39. Stereocliemistry of the double bonds in the following compound can be designated as 

9 0 CPOH 

I"" "" ",,4 

8 7 6 5 3 "'2 1 "" 

.& .& 

[A] (2E, 4E, 7E) [B] (2Z, 4E, 7Z) 

[C] (2E, 4Z, 7E) [0] (2Z, 4E, 7E) 

40. Among the following, the compound which undergoes the fastest decarboxylation under 
acid catalysis is 

0 

[A] ogO[( [B] ~COOMe 
COOMe 

[C] 
02NVcooMe 

[0] 6y ""I .& ° 
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41. Structure of (2R, 3R)- 2,3-pentanediol is 

9H 

[A] ~ 

[C] 

OH 
OH 

~ 
OH 

42. The product 'X' in the following reaction is 

MeOyCOOH I "" (F3CCO),O 
o • x 

OMe 

BOOKLET CODE A 

OH 

[B] ~ 
OH 

OH 

[0] ~ 
OH 

[B] OMe 
~COCF3 

Meq~COCF3 
[0] Meo~ 

~ 
OMe 

43. Among the following, the aromatic compounds are 

0 0 Me 0 ~~ ec~ 
~ ~ "'- ~ Na N 

Me 

II III IV V 

[A] I, II and III [B] I, III and V 

[C] I, IV and V [0] II, IV and V 

44. The reagent that can perform the following transformation is 

[A] NaBH4 

[C] LiAIH(O'Buh 

[B] NaH 

[0] LiAIH4 
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45. The decreasing order of the acidity of compounds I-IV is 

II III 

[A] I>II>III>IV 

[C] III > IV > I > II 

o 

/OH 
Ph 

IV 

[B] II > I> IV> III 

[0] IV > III > II > I 

46. The reaction which gives fJ -hydroxy carbonyl compound as the product is 

[A] Cannizzaro reaction 

[C] Benzoin reaction 

[B] Claisen condensation 

[0] Aldol reaction 

47. The equation that is not troe for mixing of two ideal gases at constant temperature and 
pressure is 

[A] t.Um;x = 0 

[C] t.Hm;x = 0 

[B] i'1Sm" = 0 

[0] qm;x = 0 

48. The number of ways in which two electrons can be placed in the three p-orbitals (each 
eleetron having two possible spins) such that the two electrons satisfY Pauli's exclusion 
principle, is 

[A] 9 

[C] 30 

[B] 18 

[0] 36 

49. The number of possible stereo-isomers of glucose is 

[A] 16 

[C] 24 

[B] 8 

[0] 32 

50. The order of increasing stability for the following carbocation intermediates is 

~. 
e t H O~~,O Ph 

)@ )@ 
H H H H )@ H H 

H H H H 
II III IV V 

[A] III<J<V<IV<Il [B] III < I < IV < II < V 

.[C] III<II<V<J<IV [D] IlI<J<V<U<IV 
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51. The intermediate involved in the following transformation is 

~NH2 

lACOOH 

[A] Carbocation 

[C] Benzyne 

[B] Carbanion 

[0] Carbene 

52. The biuret test is used to confirm the presence of proteins because the reagent reacts with 

the 

[A] basic side chains in protein 

[C] protein main chain NH group 

53. Edman degradation is generally used for 

[A] the determination of the amino acid 
sequence in a protein 

[C] the preparation of one carbon less 
aldose from parent aldose 

[B] protein main chain CO group 

[0] protein hydrophobic core 

[B] the synthesis of nucleic acids from 
nuc1eosides 

[0] sequencing a nucleic acid 

54. The pKa values of HOC I, HCI02 and HCIOl follow the order 

[A] HCI02> HOCI > HCIOl 

[C] HOCI> HCIOl > HCI02 

[B] HOCI > HCI02 > HCIOl 

[0] HCIOl> HCI02> HOCI 

55. The reagents used in the brown ring test for nitrate are 

[A] conc. H2S04 and ferrous sulfate 

[C] conc. HCI and ferric sulfate 

[B] conc. H2S04 and ferric sulfate 

[0] cone. HCI and ferrous sulfate 

56. Among the following, the statement(s) that are correct for solid BeCh are 
(I) It forms infinite chains with tetrahedral beryllium. 
(II) It forms infinite chains with planar beryllium. 
(Ill) The Be-Cl distance is longer than that found in linear BeCh vapor. 

[A] (II) and (III) 

[C] (I) only 

[B] (I) and (Ill) 

[0] (III) only 

57. Among 18 groups in the periodic table; the only group that contains examples of elements 
that are gas, liquid and solid at room temperature (25°C) is 

[A] I 

[C] 12 

[B] 17 

[0] 6 
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58. Elemental fluorine is produced by the electrolysis of 

[A] aqueous hydrogen fluoride 

[C] anhydrous hydrogen fluoride 

[B] aqueous potassium hydrogen 
difluoride (potassium bifluoride) 

[0] a mixture of potassium fluoride and 
hydrogen fluoride 

59. The CFSE for tetrahedral [CoCI4]2- is 8,000 cm- I . The CFSE (in cm- I ) for octahedral 

[CoCI6]4- will be 

[A] 12,000 

[C] 18,000 

[B] 16,000 

[0] 20,000 

60. The number of unpaired electrons in an octahedral complex [CoF6j3- is 

[A] 3 

[C] 0 

61. The active site of Nitrogenase contains 

[A] Mg and Fe 

[C] Mo and Fe 

[B] 4 

[0] 5 

[B] Cu and Co 

[0] Ni and Zn 

62. The unpaired electron in the square planar cobalt(lI) complexes is located in 

[A] dz2 orbital 

[C] dxyorbital 

63. In zinc blende structure ofZnS, each 

[A] S2. ion is octahedrally surrounded by 
six Zn2+ ions 

[C] Zn2+ ion is tetrahedrally surrounded 
by four S2. ions and each S2. ion is 
octahedrally surrounded by six Zn2+ 

ions 

[B] dx2} orbital 

[0] dyz orbital 

[B] Zn2+ ion is octahedrally surrounded 
by six S2. ions 

[0] Zn2+ ion is tetrahedrally surrounded 
by four S2. ions and each S2. ion is 
tetrahedrally surrounded by four 
Zn2+ ions 

64. Among the following, the correct statement(s) regarding N(SiMe3h is/are 
(I) It has a pyramidal geometry around nitrogen. 
(II) pn-dn bonding is present in this compound. 
(III) It is a strong Lewis base. 
(IV) It has a trigonal planar geometry around nitrogen. 

[A] (I) and (IV) 

[C] (II) and (IV) 

[B] (II) 

[0] (III) 
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65. AI(OHh reacts as a base with acids to fonn salts that contain [AI(H20)6j3+ ions. However, 
in dilute aqueous NaOH solution, it 

[A] splits water and releases hydrogen gas [B] get reduced to form metallic Al 

[C] remains unaffected [OJ forms sodium aluminate 

66. The solubility of BaS04 (molecular weight = 233) at 25°C is 0.0023 mg/mL. The 
solubility product, Ksp (in mol2 L-2) of BaS04 is close to 

[A] 1.0 x 10-5 

[C] 0.0023 

[B] 1.0 x 10-10 

[0] 2.3 x 10-3 

67. The spectroscopic technique used to study electronic transitions involved in molecules is 

[A] IR [B] UV-Vis 

[C] EPR [0] NMR 

68. Among the following, the correct statement is 

[A] Ce4+ is diamagnetic but La3+ is [BJ Ce l + is diamagnetic but La]+ is 
paramagnetic. paramagnetic. 

[C] Ce4+ and La3+ are diamagnetic. [0] Ce3+ and La3+ are diamagnetic. 

69. The hybridization of boron in diborane is 

[A] sp3d [B] Sp3 

[C] Sp2 [0] sp 

70. The oxidation states of phosphorus in orthophosphoric acid and orthophosphorous acid 
are, respectively 

• [A] (V) and (IV) 

[C] (V) and (Ill) 

[B] (Ill) and (IV) 

[0] (Ill) and (I) 

71. The correct formula for the red solid ofnickel(ll)-dimethylglyoximato complex is 

[A] [Ni(CgH'2N404hF

[C] [Ni(CsHI6N404)2]2+ 

[B] [Ni(CsH'4N404h] 

[0] [Ni(CgH'4N404)2(H20)2] 

72. A wire frame in the [onn of an equilateral triangle is changed to a circle; length of the wire 

remains the same. Ratio of the areas ( Acircle ) is 
Atriangle 

[A] 2 

[C] -J3ii 
9 

[B] 

[0] 
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73. When a current of2.0 A was passed for 80 min through a solution ofa divalent cation, 2.8 
g of the metal was deposited on the cathode. Atomic weight of the metal would be closest 
to 

[A] 28 

[C] 84 

[B] 56 

[0] 112 

74. Among the following, the function that has a single maximum over its entire domain. and 
goes to zero as x goes to too IS 

[A] sin x 

[C] sech x 

[B] exp x 

[0] log x 

75. A coordination complex of the formula [Co(NH3)sN02]Cb can exhibit 

[A] coordination isomerism 

[C] ionization isomerism 

76. Two parabolas given by the equations. y 
coordinates (0,0) and 

[A] (0.5,0.5) 

[C] (1, 2) 

[B] optical isomerism 

[0] linkage isomerism 

x2 y2 
= - and x = - intersect at the points with 

2 2 

[B] (2,2) 

[0] (2,0) 

77. A die has numbers 1 to 6 marked on the six faces. [fn dies are thrown simultaneously, the 

probability of all showing 1 on top is 

[AJ 1 

n6 

[C] V6 [0] n '6 (torn < 6) 

78. Given the vectors, A = x + y + z and 8 = x - y + z (where, X. y, z are unit vectors along 

the Cartesian axes), (A x ii). (A x 8) = 

[A] 0 

[C] 4 

[B] 

[0] 8 

79. Given the standard reduction potential,.P = + 1.23 V for 02 + 4H+ + 4e- -> 2H20, the 
equilibrium constant for the reaction 2H2(g) + 02(g) -> 2H20(l) at 25°C is 

[A] 1.6 x 1083 

[C] 6.3 X 1020 

[B] 4.5 x 1067 

[0] 1.9 X 102 
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80. In the X-ray ditfractogram ofNaCI, diffraction from the (I I I) plane is observed at 28 = 

27.4°. The Miller plane corresponding to the peak at 28 = 56.5° is 

[A] (100) 

[C) (I I I) 

[B] (2 I I) 

[OJ (222) 

81. A photon with wavelength of 300 nm is absorbed by a gas and then emitted as two photons 
one with wavelength of760 nm. The wavelength (in nm) of the second photon is close to 

[AJ 496 

[CJ 760 

[BJ 300 

[OJ 530 

82. When a metal is irradiated with light of frequency 2 X 10'5 Hz, the maximum kinetic 
energy of the ejected electron is found to be 6.63 x 10-19 J. The threshold frequency (in 
Hz) of the metal is close (0 

[AJ 2.0 x 10'5 
[C) 3.0 X 10'5 

[BJ 1.0 x 10'5 

[D] 4.0 x 10'5 

83. The longest wavelength (in J\) in the Lyman series of H~ atom spectrum is 

[AJ 1125.7 

[C) 1215.7 

[BJ 1512.7 

[OJ 1152.7 

84. The root mean square speed ofN2 gas is equal to that of propane gas at STP at temperature 
close to 

85. 

[AJ 174 

[C) 274 

sin if! + cos if! 
1-cot if! 1-tan if! 

[A] cot if! 

[C) cos if! + sin if! 

[Bl 273 

[0] 373 

[B] tan if! 

[0] cos rp - sin if! 

86. Three circles each of radius 1.0 cm touch one another externally and they lie between two 

parallel lines. The minimum possible distance (in cm) between these parallel lines is 

[B] 3 + ,.(3 
[0] 5+,.(3 
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87. The van der Waals b constant of gases, A, Band C gases are 0.025, 0.045 and 0.035 L 
mol-I, respectively. The correct descending order of the molecular volume of these gases is 

[A] C>B>A 

[C] B >C > A 

[B] A> B >C 

[0] A> C > B 

88. Fraction of the unit cell occupied by atoms packed in an FCC lattice is 

[A] {3rr 

8 
[C] ,firr 

3 

[B] rr 
6 

[0] ,firr 

6 

89. Ifthe optical density of a solution is 1, then the % of light transmitted through the 
solution is 

[A] 20 

[C] 80 

[B] 10 

[0] 90 

90. A reaction that is spontaneous at room temperature (27°C) can have enthalpy,,A.H (kJ 
mol-I) and entropy, ,A.S (J K- ' ) values respectively, 

[A] 0, - 300 

[C] + iO, +300 

[B] - 70, -300 

[0] +70, - 300 

91. The activity ofK3P04 solution of molarity (C) and mean activity coefficient (y±) is 

[A] 27C3y±3 

[C] 9 C3 y±3 

[B] 9 C4 y±4 

[0] 27 C' y±4 

92. A complex reaction consists of three steps with rate constants k/, k2 and k,. and the 
corresponding activation energies are E

" 
E2 and E3 . If the overall rate constant of the 

reaction, k = k,k, then the overall activation energy of the reaction eE) is 
k, 

[A] E, -E2 + E3 

[C] E, + E2 - E3 

[B] E, + E2 + E3 

[0] E, - E2 - E3 

93. Order of the reaction for which the half-life doubles when the initial concentration of the 
reactant is doubled is 

[A] 0 

[C] 2 

[B] 1 

[0] 3 
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94.2.0 mol of He, 3.0 mol ofNe and 1.0 mol of Ar are mixed at 300 K. Assuming that these 
gases behave ideally, the Gibbs free energy change of mixing (in kJ) is nearly equal to 

[A] -13.82 

[C] -1.73 

[B] -15.12 

[D] -3.46 

95. The infrared spectrum of diatomic molecule, with reduced mass 2.52 x 10-26 kg, shows 
an intense line at 380 em-1 . The force constant of the molecule (in N m· l ) is 

[A] 0.129 

[C] 129 

[B] 12.9 

[D] 1.29 

96. The de Broglie wavelength (in m) for a cricket ball of weight 0.14 kg travelling at 40 m S-l 

is close to 

[A] 1.20 X 10-34 

[C] 2.40 X 10-34 

[B] 1.00 x 10-34 

[D] 1.80 x 10-34 

97. The isobaric thermal expansion coefficient of an ideal gas (T = temperature, Y = volume) 
is 

[A] l/T 

[C] l/Y 

[B] 1/T2 

[D] 1/y2 

98. The fut:1ction, y == 2x3 + 3x2 + ex + 8 intersects the x-axis at -4. The value of e is 

[A] 20 [B] -18 

[C] 2 [0] 10 

99. The graphs of two linear equations ax + by == e and bx - ay == e where a, band e are 
not equal to zero 

[A] intersect at one point 

[C] intersect at two points 

[B] are parallel 

[0] are perpendicular 

100. The Miller planes that are mutually perpendicular are 

[A] (1 0 D). (0 2 0) 
[C] (2 0 D). (11 0) 

[B] (211).(422) 
[D] (111).(100) 
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Useful Coustants: 

Rydberg constant = 109737 cm-l ; Faraday constant = 96500 C; Planck constant = 6.625 x 10-34 J s; 
Speed of light = 2.998 x 108 m S-l; Boltzmann constant = 1.380 x lO-z3 J Kl; Gas constant = 8.314 J 
Kl mol- l = 0.082 L atm K -I mol-l = 1.986 cal K-l mol-I; Mass of electron = 9.109 x 10-31 kg; Mass 
of proton = 1.672 x 10-27 kg; Charge of electron = 1.6 x 10-19 C; I D = 3.336 x 10-30 C m; 
I bar = 105 N m-2; RTIF (at 298.15 K) = 0.0257 V. 

PART-A 

1. IdentitY the order of acid strength of CH3COzH, CF 3COili, N02CfuC02H, and 

CChC02H. 

[A] CH3C02H < N02CHzC02H < CChC02H < CF3C02H 

[B] CH3C02H < CCbC02H < N02CH2C02H < CF3C02H 

[C] CH3C02H < N02CH2COzH < CF3C02H < CCbC02H 

[D] CH3C02H > N02CH2C02H > CChC02H > CF3C02H 

2. Among the following, the molecule having the longest bond length is: 

[A] 

[C] 

NO [B] 

[D] NO-

3. The number of real roots to the pair of equations x 2 + y2 = 1 and 9x2 + 4y2 = 36 

4. 

5. 

IS: . 
[A] 

[C] 

o 
2 

One of the molecules present in turmeric is: 

[A] nicotine 

[C] quinine 

The integral rrr/4 dx 
rr/4 (1+cos(x)) 

[A] -2 

[C] 4 
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[B] 

[D] 

[B] curcumin 

[D] piperine 

[B] 

[D] 

1 

3 

-1 
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6. 2-Pentyne on reduction with Na/liq.NH3 provides: 

Et H 
[A] >=< 

H Me 
[B] 

Et Me 

>=< H H 

Et 
[C] ~ 

Me 
[D] 

7. In an election there are 10 candidates for 4 seats. The voter may cast vote for 1,2,3 

or 4 seats. The total number of ways in which the voter can cast the vote is: 

[A] 

[C] 

853 

385 

[B] 

[D] 

583 

305 

8. A circle is expanding in time; if the rate of increase of its radius is r', the rate of 

increase of its area is given by: 

[A] r' x area [B] (r')2 

[C] r' x radius [OJ r' X circumference 

9. A solid cylinder with diameter 3 cm and height 10 cm is flattened into a circular disc 

with diameter 30 cm. Thickness of the resulting disc is: 

[A] 100cm [B] 1cm 

[C] 1mm [DJ 1nm 

10. Let Tn be the number of all possible triangles formed by joining n non-collinear 

points. Then, T6 - Ts = 
[A] 10 [B] 8 

[C] 5 [D] 7 
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11. The value of the following detenninant is: 

[A] -27 

[C] 1 

2 3 4 5 
3 5 6 9 
7 -1 0 2 
3 5 6 9 

[B] 

[0] 

12. IdentifY the products obtained from the following reaction: 

0 3• -78°C 

[A] 3-phenylpropane-I,2-diol and methanol 

[B] 2-phenylethanal and ethanol 

[C] acetic acid and 2-phenylacetic acid 

[0] 2-phenylethanal and ethanal 

BOOKLET coDe c 

o 

27 

13. Which one of the following is an unusual base pairing in nucleic acids? 

[A] A-T 

[C] G-C 

[B] G-T 

[0] A-U 

14. The amino acid that directly participates in the biosynthesis of heme is: 

[A] glycine [B] methionine 

[C] aspartate [D] tryptophan 

15. A triangle with vertices (4, 0), (-1, -1) and (3, 5) is: 

[A] isosceles and not right angled [B] right angled but not isosceles 

[C] isosceles and right angled [0] neither right angled nor isosceles 
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16. The graph of equation ofZx2 + Zy2 - 4x + y + 1 = 0 is a: 

[AJ circle with center (1, -~) and radius ~ 
4 4 

[BJ circle with center (-!, 1) and radius ~ 
4 16 

[C] parabola with vertex at (1, -~) 

[DJ parabola with vertex at (- ~, 1) 

BOOKLET CODE C 

17. If the point ofjntersection of the lines, 4ax + Zay + c = 0 and 5bx + Zby + d = 0 

lies in the fourth quadrant and is equidistant from the two axes (a, b, c and d are non

zero numbers), then: 

[AJ 3bc - Zad = 0 [BJ Zbc - 3ad = 0 

[C] Zbc + 3ad = 0 [DJ 3bc + Zad = 0 

18. Arrange the following intermediates in the decreasing order of their stability: 

[AJ U>IV>I>III 

[C] III > I > IV > II 

e 
O;:;.~O 

H-fH 
II III IV 

[BJ I> IIII > IV > II 

[DJ III > II > I > IV 

19. Excess acidity caused by acid rain to the soil can be neutralized by: 

[A J addition of more fertilizer [BJ removal of acidified soil 

[C] addition of CS2C03 [DJ addition oflime 

20. Half-life of 14C is 5730 years. The fraction of 14C that remains in a 50,000 years old 

sample is: 

[AJ 

[C] 

2.36 X 10.3 

1.36 X 10,3 
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[DJ 

0.36 X 10,3 

3.36 X 10'3 



r 
BOOKLET CODE C 

21. The integral, f x In(x) dx = 
[A) 

x
2 

( 1) 2" + x In(x) -"2 + canst. 
[B) x In(x) 

2 + canst. 

[C) 
x

2 
( 1) 2" In(x) +"2 + canst. 

[D) 
x

2 
( 1) 2" In(x) -"2 + canst. 

22. The molecule possessing non-zero dipole moment is: 

[A) 

[C) 

[B) 

ID) PCls 

23. The hybridization of sulfur (as per VSEPR theory) in SF4 molecule is: 

[A) sp'2 [B) sp3J2 

[C) [D) 

24. Zinc \U'anyl acetate and Nessler's reagent are used in the confirmatory test of the 

following cations: 

[A) K+ and N14+, respectively [8 J Cs+ and Nl4 +, respectively 

[C) Na+ and Nl4+, respectively [DJ Nl4 + and Na+ , respectively 

• 25. The pK, value of hydrofluoric acid is 3.2. The approximate degree of dissociation of 

0.35 M solution of hydrofluoric acid is: 

[A) 1.2% [B) 2.4% 

[C) 4.2% [D) 12% 
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PART-B 

26. The energy diagram that correctly corresponds to an enzyme catalyzed reaction is: 

fA] [B] 

I r 
Jj 

-Reaction coer_ 
[e] [D] 

r ~ .. 
c 
w - PnXkn 

Reaction Coordinate Reaction Coordinate 

- Non cotaIyIiC 

---' En2\mIO catalytic 

27. Intermediate involved in the Reimer-Tiemann reaction is: 

[A] carbene [B] carbanion 

[C] free radical [0] carbocation 

28. Absolute stereochemistry of the following compound is: 

[A] a-(S)b-(R) 

[C] a- (S) b- (S) 

OH "<:::::: 

HOOC 
a 
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[B] a- (R), b- (R) 

[0] a- (R), b- (S) 
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29. The major product obtained in the following transformation is: 

Me 

CO 
[A] Me OH 

dXOH 

[C] Me 
~."OH 

"'--V ''''OH 

AgOAc,12 
? 

H20, AcOH 

[B] 

[D] 

HO 

ctx
' Me ,.OH 

HOu,,, 

OH 

H~OH 
HO~''''OH 

30. Which one of the following reactions involves both oxidation and reduction 

processes? 

[A] Robinson Annulation [C] Cannizaro reaction 

[B] Claisen condensation [D] Perkin condensation 

31. Contact angle of a liquid with glass wall of a capillary tube of length 10 cm is 90·, 

When the capillary tube is dipped vertically in the liquid, the liquid level in the 

capillary tube: 

[ A] increases [B] decreases 

[C] remains same [D] overflows out 

32. According to HUckel rule, which one of the following is not an aromatic compound? 

··N"""·, "N~+I ,'N0 N·· 0 ~S; ~N- ll) ""- - N -
Br N I Br .. 

[A] [8] [e] [0] 
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33. The rate of effusion of 02 is 1.0 mL S-1 at 300 K and 1.0 atm pressure. Under the 

same conditions, the rate of effusion (in mL S-I) ofH2 is close to: 

[A] 1.0 [B] 4.0 

[C] 8.0 [0] 16.0 

34. The stereochemical change at the reaction centre (C*) in the following ring-opening 

reaction is (R=Methyl): 

H~co~e H~ 
R'·· 0 .. 

~=~= 

[A] inversion 

[C] racemisation 

[B] retention 

[0] double inversion 

35. The decreasing order of boiling points of the following compounds is: 

OH 

~ 
2 3 4 

[A] 1>2>3>4 [B]2>3>1>4 

[C] 3>2>1>4 [0]1>3>2>4 

36. Ozonolysis of a given molecule (X) provides the product Y and acetone. The IUPAC 

name ofY is: 

[A] (S)-5-hydroxy-3-methylpentanal 

[C] (R)-5-hydroxy-3-methylpentanal 

Me 

HO~Me 
(X) Me 

[B] (R)-5-hydroxy-3-methylpentanol 

[0] (S)-3,6-dimethylhept-5-en-I-ol 
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37. The most stable conformation of (IR,3R)-I-isopropyl-3-methylcyclohexane is: 

Hldy 
[A] [B] [C] 

38. In the non-aqueous solvent BrF3, the nature ofSbFs is: 

[A] 

[C] 

basic 

neutral 

39. The product obtained in the following reaction is: 

[A] 

[C] H 

00 
40. elF3 molecule is: 

[A] T-shaped 

[C] trigonal bipyramidal 

41. The paramagnetic species among the following is: 

[A] N20 

[C] N03-
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[B] 

[0] 

[B] 

[0] 

[B] 

[0] 

[D] 

[B] acidic 

[0] mildly basic 

?? 

trigonal planar 

square planar 

N02 

N204 

Sl, -9 
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42. The major product formed in the following reaction is: 

[A] 

[C] 

~_J\ 
~-~/; 

[B] 

< > < }-Br 

Sr [D] 

< ~ < > 
sr 

Br 

< ) < > 
Br-< ( < > 

Br 

43. Two gases have the same value of van der Waals gas constant 'a' but different 'b' 

values. The more compressible of the two gases is: 

[A] the gas with lower 'b' value. 

[B] the gas with higher 'b' value. 

[C] both are equally compressible. 

[D] cannot be predicted. 

44. Among the complexes (i) [Ni(CN)4j2-, (ii) [Fe(CO)s], (iii) [CuClsj3- and (iv) [PtCI6j2-

the ones that obey the IS-electron rule are: 

[A] (i) and (ii) 

[C] (iii) and (iv) 

45. Penicillin contains: 

[A] j3-lactone unit 

[C] y-Iactone unit 

Page 11 of 24 

[B] (i) and (iii) 

[D] (ii) and (iv) 

[B] j3-lactam unit 

[D] Y -Iactam unit 
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46. The major product formed in the following reaction is: 

Na 
• ? 

Et20 

[A] [BJ 

[C] [D] 

47. The major product obtained in the following transformation is: 

? 

[A] (to 
~ H 0 

[B] 

[C] 

~ 
~ H 0 

[D] 

48. Reaction of dichromate anion with iodide in acid medium gives: 

[A] 0.3+, iodine and water [B] Cr3+, iodate and water 

[C] Cr3+, iodate and oxygen [D] Cr2+, iodide and water 
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49. Carbon-based free radical intermediates are stabilized by 

[A] electron donating groups 

[B] both electron donating and withdrawing groups 

[C] electron withdrawing groups 

[D] neutral substituents 

50. The reaction that involves the formation of both C-C and C-O bonds is: 

[A] Diels-Alder reaction 

[B] Darzen's glycidic ester condensation 

[C] Aldol reaction 

[D] Beckmann rearrangement 

51. A complex of formula [MA2B2]X2 is found to have no geometrical isomers. Both A 

and Bare monodentate ligands and X is a halogen. The structure of the complex is: 

[A] tetrahedral [B] square-planar 

[C] square-pyramidal [D] octabedral 

52. The product formed in the following reaction is: 

[A] 

[C] 

('YCI 

CI~N02 + 

~S'Ph 
CI 0 N02 

OCI 

Ph,S I 0 N0
2 
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[B] 

[D] 

NaH 
? 

OS, Ph 

Ph,S I .0 N0
2 

~CI 10 
1 "" NOz 

HS 0 
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53. The number of electrons involved in the following balanced redox reaction is: 

2 Mn04-(aq) +10 Br- (aq) + 16 H' (aqH 2Mn2+(aq) + 5 Br,(aq) + 8H20(I) 

[A] 2 

[C] 5 

[B] 4 

[D] 10 

54. Names of O2, o~-, ot are respectively: 

[A] superoxide, peroxide and dioxygenyl [B] peroxide, superoxide and dioxygenyl 

[C] superoxide, dioxygenyl and peroxide [D] dioxygenyl, peroxide, and superoxide 

55. The hybridization of carbon, central nitrogen, and terminal nitrogen in the following 

resonance structure of diazomethane are respectively: 

[A] sr, sp, sp 

[C] sr, sr, sp 

[B] spl, sr, sp 

[D] spl, sp, sp 

56. The number ofOH and P=O groups present in triphosphoric acid are respectively: 

[A] 3 and 5 

[C] 2 and 5 

[B] 5 and 3 

[D] 3 and 3 

57. Among BrO:;, Sif4, TeF4, ICI;, the species isostructural to xenon tetrafluoride are 

(is): 

[AJ BrO:; and ICI; 

[C] Only ICI4" [DJ SiF4 and TeF4 
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58. Assuming an octahedral geometry the number of geometrical isomers that are 

possible in [PF3Cbr and [PF2CI4r are: 

[AJ 2,2 

[CJ 3,2 

[BJ 2,3 

[OJ 4,2 

59. Among the following pair of diatomic molecules, choose the one where the bonding 

cr(2p) orbital is lower in energy than the 1t(2p) orbitals. 

[BJ 02 and B2 

[OJ F2 and B2 

60. Among the following complexes, the pair which shows ionization isomerism is: 

i. 

ii. 

iii. 

iv. 

[AJ 

[C] iii 

[Co(NH3)4(H20)CIJBr2 and [Co(NH3)4Br2JCl·H20 

[Co(NH3)4(H20)CIJCb and [Co(NH3)4CbJCl.H20 

[(0N)RU(NO)4(OH)j2- and [(N0)RU(NO)4(OH)j2-

[Co(enhJ[Cr(CN)6J and [Cr(en)3][Co(CN)6J 

[BJ ii 

[OJ iv 

• 61. The most abundant transition metal in earth crust is: 

[A J aluminium 

[C] iron 

[BJ copper 

[OJ calcium 

62. If the vectors a = i - j + 2k, b = 2i + 4j + k and c = pi + j + qk are mutually 

orthogonal, then (p, q) is: 

[AJ (2, -3) [BJ (-2,3) 

[C] (-3,2) [OJ (3, - 2) 
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63. The most appropriate product obtained in the following reaction is: 

Me 
Me 

I. 9-BBN 
2. AcOH .. 

0 

BOOKLET CODe c 

? 

[A] 

",X 
[B] 
Me~Me 

Me 

H OH [C] [D] 

~Me Me~Me 
Me 

H 

64. The correct IUPAC name ofthe following complex cation is: 

6+ 

[A] tris[ tetraammine-,u-dihydroxocobalt(III) ]cobalt(III) ion 

[B] tris(.u-dihydroxotetraamminecobalt )cobalt( 6+) ion 

[C] tris(tetraamminecobalt-hexahydroxo)cobaIt(6+) ion 

[D] tetra(tetraamminehexahydroxo)cobalt(6+) ion 
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65. Metal 'MI' reacts with cyanide ion in the presence of air to form the complex anion 

MICCN)z, which gives back 'MI' upon treatment with 'M2'. MI and M2 are 

respectively: 

[A] silver and copper 

[C] gold and zinc 

66. If xmyn = Cx + y)<m+n), then dy/dx = 

[A] x/y 

[C] Cm + n)y/x 

[B] copper and zinc 

[0] gold and silver 

[B] xy 

[0] y/x 

67. The fractional surface coverage (8) in dissociative adsorption of a gas is (K= 

equilibrium constant for adsorption-desorption, P = pressure of gas): 

[A] KP 
8 = 1+KP 

[B] 

[C] CKP) 1/2 

8 = -1-+-;CK-P""')-:-1/'i'::'2 
[0] CKP)2 

8 = 1 + CKP)2 

68. A mixture contains equal number of polymer molecules with molecular weights 

20,000 and 40,000. The number average molar mass of the mixture (in amu) is: 

[A] 30,000 [B] 25,000 

[C] 35,000 [0] 42,000 

69. A vessel contains a mixture of helium (He) and methane (CH4). The ratio of the root 

mean square speed of the He atoms to that of the Cfu molecules is: 

[A] 1 [B] 2 

[C] 4 [0] 16 
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70. The fragment which is isolobal to Fe(CO)4 is: 

[A] CH2 

[C] CH4 

[B] CH3 

[D] CH 

BOOKLET CODE C 

71. The spin only magnetic moment (in Bohr Magneton) of high-spin Mn3+ ion is 

[A] 1.73 [B] 3.88 

[C] 2.83 [D] 4.90 

72. The nth derivative ofIn(x), where n>1, is: 

[A] [B] 

[C] (n -1)! [D] 

73. The metal ions present in Chlorophyll and vitamin BI2 are respectively: 

[A] 

[C] 

Fe and Co 

CoandMg 

74. Match the following: 

[I] HgS 

[2] Mn02 

[3] CuFeS2 

[4] FeTi03 

[5] Sn02 

(a) 

(b) 

(c) 

(d) 

(e) 

[B] 

[D] 

[A] (I)-(e), (2)-(a), (3)-(b), (4)-(c), (5)-(d) 

[B] (I)-(e), (2)-(c), (3)-(a), (4)-(d), (5)-(b) 

[C] (I)-(b), (2)-(a), (3)-(e), (4)-(c), (5)-(d) 

[D] (l)-(c), (2)-(d), (3)-(b), (4)-(a), (5)-(e) 
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Fe andMg 

Mg and Co 

Pyrolusite 

Chalcopyrite 

Ilmenite 

Cassiterite 

Cinnabar 
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75. The square of the matrix (~1 ~) is: 

[A] [B) 

[C) (-1 0) 
o -1 

[D) 

76. The crystal field stabilization of tetrahedral [CoBr4)2- is: 

[A] 

[C) 

4/9"', 

4/5"', 

[B] 

[D] 

6/9"', 

6/5"', 

77. If the parabola, y = 4x2 + 3 is rotated by _90° (anticlockwise 90°) about the origin, 

the resulting function is: 

[A) 

[C) 

y = 4x2 - 3 

Y = -4x2 - 3 

[B] 

[D) 

x = _4y2 - 3 

x = 4y2 - 3 

78. In the probability density distribution given below, a, b and c respectively represent: 

x 

[A) mode, mean and median [B] median, mode and mean 

[C) mode, median and mean [D) mean, mode, median 

79. If, cos <p - sin <p = ';2 sin <p, then cos <p + sin <p = 

[A) -';2sin<p [B) ';2 cosec <p 

[C) .../2 cos <p [D) .../2 tan <p 
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80. When two dice are thrown simultaneously, the probability of obtaining 4 as the total 

is: 

[AJ 1/36 [BJ 3/36 

[C] 5/36 [DJ 7/36 

81. The plane that is perpendicular to the (110) plane in a simple cubic lattice is: 

[AJ (010) [BJ (001) 

[C] (101) [DJ (all) 

82. The limiting molar conductivity ofNaOH, NaF and NfuF are 24.8,10.S and 12.5 mS 

m2 mol-I, respectively. The limiting molar conductivity (in mS m2 mol-I) ofNH!OH 

is: 

[AJ 27.1 [BJ 22.5 

[C] 17.8 [DJ 16.4 

83. The exact differential among the following for a perfect gas (where P, T and Rare 

pressure, temperature and gas constant, respectively) is: 

[AJ 

[C] 

P 
RTdT+RdP 

RP RT 
-dT+-dP 
T P 

[BJ 

[DJ 

RPdT + RTdP 

RT 
RdT+pdP 

84. A real gas behaves more like an ideal gas at: 

[A J low pressure and high temperature [BJ high pressure and high temperature 

[C] low pressure and low temperature [DJ high pressure and low temperature 
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85. In the cyclopropenium ion, the C-C and C-H bond lengths are respectively 1.37 A and 

1.00 A. The non-bonded H---H distance (in A) is: 

H 

[A] 2.24 [B] 2.74 

[C] 3.10 [D] 3.37 

86. The three quantum numbers (n, I, and m) of the unpaired electron of copper atom in 

its ground state are: 

[A] (4,0,0) [B] (4,1,0) 

[C] (3,2,0) [D] (3,2, -2) 

87. The ratio of the osmotic pressures of two solutions A and B (PA/FE) is 1.2. lfthe 

depression of freezing point of solution A is 0.3 K, the depression in the freezing 

point ofB at the same temperature (in Kelvin) is close to: 

[A] 0.36 [B] 0.43 

[C] 0.50 [D] 0.29 

88. At 298 K the standard free energy change (L1Go, in kJ mol-I) for the cell reaction 

Cu2+(aq) + Zn(s) -> Cu(s) + Znz+(aq) is: 

[Eg,,2+/CU = 0.339 V and E~n2+/zn = -0.762 V) 

[A] +106 [B] +212 

[C] -106 [D] -212 
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89. The saturated vapour pressures of two liquids A and B are respectively 50 kPa and 20 

kPa at 30°C; they are completely miscible and form ideal mixture. The vapour 

pressure (in kPa) of a mixture of 2 moles of A and 3 mols of B at 30°C is: 

[A] 

[C] 

25 

35 

[B] 

[D] 

32 

70 

90. When Cu Ka X -ray with wavelength A = 1.54 A is used, the diffraction from the 

(3 2 0) plane of a crystal occurs at, 28 = 45.6'. IfMo K", X-ray with A = 0.71 A is 

used, diffraction from the (3 2 0) plane will be found at 28 = 

[A] 20.6' [B] 21.6' 

[C] [D] 57.2' 

91. The equilibrium constant for A2 ~ 2A is 2.0 at 30°C. The mole fraction of A at 

equilibrium at the same temperature is: 

[A] 

[C] 

0.25 

0.67 

[B] 

[D] 

0.50 

0.80 

92. The entropy change (in cal K-I) in the isothermal reversible expansion of one mole of 

a perfect gas from 7.6 to 2.9 atm at 300 K is: 

[A] 

[C] 

0.826 

1.907 

[B] 

[D] 

1.328 

3.061 

93. For the gas phase reaction, H20 + CH4 ~ CO + 3H2, if Kc ~ 3.8 X 10-3 M2 at 1000 

K, the Kp (atm2) is: 

[A] 16 [B] 26 

[C] 12 [D] 14 
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94. The decomposition reaction 2H202 (aq) -t 2H20 (I) + 02 (g) is first order in H202 

with a rate constant 1.8 X 10-5 S-I at 300 K. Ifthe initial concentration of H2~ is 

0.3 M, the concentration (in M) after 4 his: 

[Aj 0.12 

[C] 0.23 

[Bj 0.06 

[OJ 0.18 

95. In a gas phase reaction, A --> products, depending on the initial pressure, po, the rate, 

r is found to change as shown in the table. Order of the reaction is: 

pol atm 

r I atm S·I 

[Aj 0 

[C] 1.5 

1 

6 

2 

17 

[Bj 1 

[Dj 2 

4 

48 

96. The change in the internal energy of a gas is equal to the heat supplied. The correct 

statement among the following is: 

[A j the gas is expanded isothermally 

[Bj the process is carried out at constant volume 

[C] the gas is expanded under constant pressure 

[OJ the process is carried out irreversibly 

97. When a capillary tube with a cross sectional area a is dipped into a liquid, the liquid 

rises to a height of 15 cm. If another tube with cross sectional area 2a is dipped, the 

rise of the liquid in this tube will be: 

[Aj 10.6 em [Bj 15 em 

[C] 7.5 em [OJ 21.3 cm 
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98. The number of possible lines in the emission spectrum of hydrogen atom from the 

principal quantum level n = 7 to n = 3 is: 

[Aj 

[C] 

10 

8 

[Bj 

[OJ 

9 

7 

99. The wavelength of a certain line in Balmer series is observed to be 4341 A, it 

corresponds to an emission from the state with principal quantum number: 

[Aj 

[C] 

20 

10 

[Bj 

[OJ 

15 

5 

100. The speed of an electron in the first Bohr orbit of hydrogen is x, then the speed of the 

electron in He+ in the second orbit is: 

[Aj 

[C] 

x/2 

2x 
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Useful Constants: 

Rydberg constant = 109737 cm- I ; Faraday constant = 96500 C; Planck constant = 6.625 x 10-
34 

J s; 
Speed oflight = 2.998 x 108 m S-I; Boltzmann constant = 1.380 x 10-

23 
J K-

1
; Gas constant = 8.314 J 

K- 1 mor l = 0.082 L atm KI morl = 1.987 cal K- 1 mor l
; Mass of electron = 9.109 x 10-

31 
kg; Mass 

of proton = 1.672 x 10-27 kg; Charge of electron = 1.6 x 10-
19 

C; 1 0 = 3.336 x 10-
30 

C m; 1 bar = 

105 N m-2
; RTIF (at 298.15 K) = 0.0257 V. 

1. MgzSi04 belongs to the class of 

[A] pyrosilicates. 

[CJ sheet silicates. 

PART-A 

[B] chain silicates. 

[D] orthosilicates. 

2. The electronegativity of carbon is highest in 

[A] sp hybridized carbon. 

[C] Sp3 hybridized carbon. 

rB] spz hybridized carbon. 

[01 the ground state of carbon. 

3. The maximum number of cyclic structures possible for the molecular formula C3H60 is: 

[A] 

[C] 3 

[B] 2 

[0] 4 

4. The correct order of basicity of the group 15 (group SA) trihydrides is: 

[A] NH3 > PH 3 > AsH] 

[C] NH3 = PH 3 > AsH 3 

r131 NH3 < PH 3 < AsH:~ 
[D J NH3 > PH 3 == AsH3 

5. The first noble gas compound reported is: 

[A] Xe03 

[C] XeF6 

6. (:~)T for an ideal gas is: 

[A] positive 

[C] zero 

[B] KrFz 

[D] Xe+(PtF)6" 

[B] negative 

[01 infinite 
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7. The decreasing order of acidity of the following compounds is: 

I 0 0 0 
0 

A)lOH ~OH ~OH /OH 
I II III IV 

[A] I > II > III > IV [B] II > I > IV > III 

[C] IV > III > I > II [D] IV > III > II > I 

8. A 20.0 mL sample of 0.30 M HCl is titrated with 0.15 M NaOH. What is the pH of the 
solution after 40.3 mL of NaOH is added to the acid? 

[A] 2.95 

[C] 11.05 

[13] 3.13 

[0] 10.87 

9. The most appropriate reagent for the conversion of hexanoic acid to hcxan-I-ol is: 

[A] NaBH4 

[C] CaH2 

10. The shape of N03 is 

[A] trigonal planar. 

[C] T-shaped. 

[BJ LiBH4 

to] BH3 'THF 

tB] tetrahedral. 

[D] trigonal pyramidal. 

11. The most appropriate reagent to carry out the following transformation is: 

[AJ KMn04 

[C] 0504 

RCH20H .. RCHO 

[B] Cr03 

[D1 Pyridinium chlorochromate 

12. The species having the shortest bond length among the following is: 

[A] NO 

[C] N02+ 

IBI NO+ 

[D] NO-

13. The degree of dissociation of an aqueous solution of a weak acid (pKa=4. 74) at pH==4. 7 4 is: 

[A] 0.34 

[C] 0.50 

[B] 0.25 

[0] 0.90 
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14. Which of the following elements are present in DNA? 

(i) Carbon (ii) Nitrogen (iii) Oxygen (iv) Phosphorus 

[A] i, ii, and iii 

[C] ii, iii, and iv 

15. Unit of van der Waals gas constant a is: 

[A] atm L 

[C] L mo)-l 

[8] i, ii, and iv 

[0] i, ii, iii, and iv 

[8] atm Umol- 2 

[0] L2 mol-2 

16. The IUPAC name of the following compound is: 

CH3 
I 

HO-CH2-C=:C-CH-CH=CH2 

[A] 4-Methylhex-5-en-2-yn-l-ol [8] 3-Methylhex-4-yn-6-ol 

[C] I-HydroxY-4-methylhex-5-en-2-yne [0] 6-Hydroxy- 3-methylhex-4-yn-l-ene 

17. The osmotic pressure of a 3.42% (W IV) solution of sucrose (Molecular weight = 342) and 

a solution of 1. 73 g of a molecule, A, in 100 mL of water are same at the same temperature. 
The molecular weight of A is: 

[A] 123 

[C] 676 

[B] 273 

[0] 173 

18. The quantum numbers n, l, and m of the highest occupied atomic orbital of 8e are: 

[A] (1, 0, 0) [8] (2,0,0) 

[C] (2,1,0) [D] (2,1,1) 

19. 100 g of C6H6 is mixed with 100 g of C6HSCH3 at 20 °C and 1 atm. Assuming ideal 
behavior, the entropy of mixing (in cal K-1 ) is: 

[A] 3.24 [B] 5.24 

[C] 7.24 [D] 4.24 
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20. The gas which effuses 2.3 times faster than N20 4 at the same temperature is: 

21. The most electrophilic molecule among the following is: 

[B] H2C=CH2 

[D] NH3 

22. The absolute configurations of the following compounds are: 

[A] 'R' in P and'S' in Q 

[C] 'S' in P and 'R' in Q 

[B] 'R' in both P and Q 

[D] 'S' in both P and Q 

23. J f the ratio of the area of a square to that of a circle is equal to n, the ratio of perimeter of the 
square to the circumference of the circle is equal to: 

[A] 1 

[C] 3 

[B] 2 

[D] 4 

24. If the carbon-carbon bond length in benzene (C6H6) is 1.40 A, the distance between the 
carbons at 1 and 3 position is: 

[A] 2.000 A 
[C] 2.425 A 

[B] 2.135 A 
[D] 2.800 A 

25. Tommy has to cross two rivers to meet Janny. The first river has 10 bridges and the second 
one has 20 bridges. How many possible paths can Tommy follow to meet Janny? 

[A] 200 

[C] 201 

[B] 2 

[0] 199 
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PART-B 

26. Choose the planar species from the following: (i) XeF4 , (ii) CI04, (iii) PdCI~-, (iv) MnO:} 

[A] (i) and (ii) 

[C] (iii) only 

[B] (i) and (iv) 

[0] (i) and (iii) 

27. The major product formed in the following reaction is 

AJ: SOCI2 
? .. 

Pyridine 

[AJ ~t [B1 ~ 
Ic] ~~ [D] ~ 

28. One mole of a compound with molecular formula C9HI6 upon ozonolysis gives one mole 

each of acetone, formaldehyde and levulinaldehyde (a ketoaldehyde). The compound is: 

[A] 2,6-dimethylhcpta-2,5-diene 

lB] 2,6-dimethylhepta-l,6-diene 

[C] 2,6-dimethylhepta-I,5-diene 

[0] (}:,)-2,6-dimethylhcpta-2,4-diene 

29. Choose the species with the maximum number of unpaired electrons from the following: 

[AJ (iv) only 

[C] (i) and (ii) 

lBl (i) and (iii) 

lO] (i) only 

30. The adsorption isotherm ofN2 on Nickel is shown in the figure below; 

"P 

i 1 
"P 
~ 

\11 
8 
::I -o 

;.... 

The behavior is best described by: 

[A] Henry's Isotherm 

[C] BET Isotherm 

Pressure ---+> 

tB] Langmuir Isotherm 

[D] Gibbs Isotherm 
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31. Ferrocene is an organometallic compound consisting of 

[AJ one Fe3+ and two 17 5 cyclopentadienyl anions. 

[8] one Fe2+ and two 17 5 cyclopentadienyl anions. 

[C] one Fe3+ and two 17 1 cyclopcntadienyl anions. 

[D] one Fe2 + and two 17 1 cyclopentadienyl anions. 

Booklet code A 

32. The number of moles of orthophosphoric acid generated by the complete reaction of solid 

phosphorus pentoxide with one mole of water is: 

[A] 
3 

[B1 
1 

- -
2 3 

[C] 
1 2 
- [0] -
6 3 

33. The equilibrium constant of a gas phase reaction is 2.0 at 400 K and 3.0 at 500 K. The 
standard enthalpy (~Ho) of this reaction is close to 

[A] +0.805 kcal mol-1 

[C] -0.805 kcal mol- 1 

[B] + 1.61 kcal mol- 1 

[D] -1.61 kcal mol- 1 

34. If ~o and ~t represent the octahedral and tetrahedral crystal field splittings respectively, the 
. Ilo · 1 ratio - IS C ose to: 

Il t 

[A] 1.00 

[C] 2.2 
lBJ 0.50 

[OJ 0.44 

35. The VSEPR geometry will be identical with the molecular geometry for: 

[A] AICl 3 

[C] lCh 

[BJ SF .. 

[0] XeF4 

36. Which of the following metal ions can give both high and low spin octahedral complexes? 

[A] Cr3+ 

[C] Cu2+ 

[B] Fe2+ 

[OJ Ti3+ 

37. Which of the following compounds possesses inversion symmetry? 

[A] SiF4 

[C] [CoF6]3-

[B1 PF5 

[0] BCl3 
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38. The spin-only magnetic moment (in B.M.) of a high-spin complex of Fe3+ is: 

[A] 1.73 

[C] 2.83 

39. f eX (1 + x) dx = 

[A] eX 

[C] (1 + x) 

[B] 5.92 

[D] 4.90 

[B] eX(1 + x) 

[D] xex 

40. If i, j and k are unit vectors along the Cartesian axes x, y and z directions respectively, 
length of the projection of the vector 3i - 4j + 2k on the xy plane is: 

[A] 1 

[C] 5 

[B] 3 

[D] 7 

41. The amount of BaCh·2H20 (Molecular weight = 244.3 g mol-I) required to prepare 500 
mL of 0.0740 M chloride ion (Cn solution in water is: 

[A] 4.52 g 

[C] 7.71 g 

[B] 9.04 g 

[D] 8.35 g 

42. The total number of valence electrons in each metal atom in the dichloro bridged complex 

(CO) 2 Rh(J-l- CI2)Rh(CO)2 IS: 

[A] 14 

[C] 17 

[B] 16 

[D] 18 

43. A constant current of 0.800 A is used to deposit copper at the cathode. The number of grams 

of copper deposited in 15.2 min, considering the half-reaction; Cu2++ 2e- - Cu (5), is 

(Atomic weight of Cu = 63.5 g mo}-l): 

[A] 0.772 g 

[C] 0.480 g 

[B] 0.240 g 

[D] 12.16 g 

44. Which of the following is a correct description of the gas phase structure of XeF6? 

[A] Perfect octahedral 

[B] Distorted octahedral 

[C] Trigonal prismatic 

[D] Polymeric with Xe octahedral 
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45. How many geometric isomers are possible for the complex [Co(dien)ABC], where dien = 
NHzCHzCHzNHCHzCHzNHz, a tridentate ligand and A, Band Care monodentate ligands? 

[A] 6 

[C] 5 

[B] 4 

[D] 2 

46. When dilute HCI is added to a white salt, effervescence is observed along with a colorless 
and odourless gas. Then a white precipitatae is also formed which dissolves on heating. The 
salt is: 

[A] NaZS04 

[C] PbC03 

47. The borane [BsHs]S- can be classified as: 

[A] Arachno borane 

[C] Hypho borane 

[B] ZnC03 

[D] HgN03 

(B] Closo borane 

[0] Nido borane 

48. Addition of concentrated HZS04 to a solution of KMn04 leads to the formation of an 
explosive oil with formula: 

[B] Mn304 

[D] K2Mn04 

49. The activation energy of a certain reaction is 87 kJ mol-I. The ratio of the rate constants of 

this reaction at 37°C to the reaction at 15 °C is: 

[A] 5 
-
1 

[C] 13 

1 

[B] 8.3 

1 

[D] 24 

1 

50. Both [Ni(CN)4]2- and [Zn(CN)4F- are diamagnetic. The hybridization of valence orbitals 
ofNi2+ and Zn2+ in these complexes will be 

[ A] Sp3 for both. 

[C] dsp2 for both. 

[B] Sp3 and dsp2, respectively. 

[D] dsp2 and Sp3, respectively. 

51. Which of the following processes results in the formation of neutrino? 

[A] a-ray emission 

[C] y-rayemission 

[B] fJ-rayemission 

[D] X-ray emission 
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52. The standard potential of the cell, ZnIZnz+IIFe3+IFe2+ (E~n2+/zn = -0.76 V and 

E~e3+ /Fe2+ = +0.77 V) is: 

[A] +0.77 V 

[C] +2.30 V 

[B] -1.53 V 

[D] +1.53 V 

53. Argon gas (assumed to be ideal) is expanded reversibly and adiabatically from a volume of 

50 L to 200 L. If the initial temperature is 300 K then the final temperature would be: 

[A] 75 K 

[C] 119 K 

[B] 37.5 K 

[D] 200 K 

54. If the average speed of hydrogen molecule at a given temperature is c, then the average speed 
of oxygen molecule at the same temperature will be 

[A] 2c 

[C] : 
2 

[B] 4c 

[D] : 
4 

55. The molar conductance of a saturated AgCI solution is 130 S cmZmol- 1 and the solubility 

product of AgCI is 1.6 x 10-10 molzL-z. Resistance of this solution placed in a conductivity 

cell with cell constant 0.75 cm-1 is: 

[A] 4.6 x 1010 n 
[C] 9.2 x 105 n 

56. tan (%) = 

[A] sinS 

(1 + cosS) 

[C] cosS 

(1 + sinS) 

[B] 4.6 x 105 n 
[D] 9.2 x 1010 n 

[B] (1 + cosS) 

sinS 

[D] (1 + sinS) 

cosS 

57. A reaction follows the general rate law, rate = k[A][BF [C]. If the concentration of B is 
decreased by a factor of 3, and the concentration of C is decreased by a factor of 2, the rate 
of the reaction will decrease by a factor of 

[A] 6 

[C] 18 

[B] 12 

1 
[0] -

6 
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58. The mobilities of A+ and B- are 6.6 x 10-4 and 5.7 x 10-4 cm2V-1s-1 respectively at 
25°C. The ratio of their transport number is: 

[A] 1.16 

[C] 3.15 

[B] 2.15 

[D] 4.15 

59. When an X-ray beam collides with an electron, a part of the photon energy is transferred to 
the electron and the light is scattered. This effect is known as: 

[A] Raman effect 

[C] Compton effect 

[B] Zeeman effect 

[D] Stark effect 

60. The total number of rotational and vibrational degrees of freedom for H2 C = CH - CH3 are 
respectively: 

[A] 0 and 21 

[C] 3 and 21 

[B] 1 and 21 

[D] 2 and 22 

61. The equation connecting molar heat capacity at constant pressure to molar heat capacity at 
constant volume for an ideal gas is: 

[A] 
Cv 

C =
p R 

[C] Cp = R xCv 

R 
[B] Cp = C 

v 

[D] Cp = R + Cv 

62. The atomic weight of antimony is 121.757 amu. It has only two naturally occurring 
isotopes. Abundance of the isotope with mass 120.904 amu is 57.3%. The mass ofthe other 
isotope is: 

[A] 122.610 

[C] 122.393 

[B] 122.902 

[D] 122.757 

63. The (100) X-ray diffraction peak of a cubic crystal occurs at () = 19.50°. The (111) 
diffraction peak will be observed at: 

[A] 9.75° 

[C] 33.77° 

[B] 19.50° 

[D] 35.32° 

64. The maximum number of hydrogen bonds a water molecule can have is: 

[A] 1 

[C] 3 

[B] 2 

[D] 4 
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65. For a certain phase transition, there is no change in the volume, but the specific heat has a 
discontinuity. From this it may be concluded that the phase transition is a 

[A] First-order transition 

[C] A-transition 

[8] Second-order transition 

[D) Quantum phase transition 

66. On which organelle does the protein synthesis takes place? 

[A] ribosome [8] mitochondria 

[C] Golgi body [D) lysosome 

67. limtz(JC4-x2)) = 
x->O x 

[A] 0.50 [8] 0.25 
[C] 0.00 [D] 2.00 

t . (TIX) (TIX) 68. 0 SIll I cos I dx = 

[A] 0.00 [8] 

[C] 1.00 [D) 00 

69. Nickel (Atomic weight = 58.71 g mol-1
) crystallizes in FCC lattice with a unit cell length of 

3.52 A. The density (in g cm-3 ) of nickel is: 

[A] 3.24 

[C] 8.94 

[8] 5.64 

[0] 18.2 

70. The increasing order of heat of combustion of the following compounds is: 

[A] I < II < III 

[C) II < I < III 

I II 
~ 

[8] II < III < I 

[D) III < II < I 

III 

71. The complex number (-2 - i 2 .J3) in polar form is given by: 

[A] 4ei1t/ 3 

[C] 4ei41t/ 3 

[8] 4ei21t / 3 

[D] 4eiS1t/ 3 
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72. ~ [In(x2 + 2x + 1)] at x = 0 is: 
dx 

[A] 0 

[C] 2 

[B] 1 

[D] 3 

73. Given the series 1,1,2,3,5,8,13, 21,X, ... , the value of X is: 

[A] 34 

[C] 27 

[8] 29 

[D] 25 

74. If a and {J are the remaining two angles of a right angle triangle, sin(2~) is equal to: 

[A] cos(2a) 

[C] 1 + tan2 a 

[B] sin(2a) 

[0] sec 2 a 

75. The two curves X2 + y2 = 4 and X2 - y2 = 2 intersect each other at 

[A] no point. 

[C] two points. 

[8] one point. 

[0] four points. 

x 2 X4 x 6 x 8 

76. Sum of the infinite series, 1 + - + - + - + - + ... is 

[AJ sin(x) 

[C] cosh(x) 

77 1
· x2-3x+2 

. 1m = 
x->l eX-l 

[A] e 

1 
[C] -

e 

2! 4! 6! 8! 

[B] cos (x) 

[0] sinh(x) 

[B] -e 

[0] 
1 

e 

78. The following conversion is best achieved with: 
o 

~OH 

[A] n- BU2CuLi (2 equivalents) 

[C] n- BuLi (2 equivalents) 

[B] n- BU2CuLi (1 equivalent) 

[D] n- BuLi (1 equivalent) 
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79. If the vectors Xi + j - 2k, 2i + k and 3i - 2j + k are coplanar (i, j and k are the unit 

vectors), then X = 

[A] -9 

[C] 
9 

2 

[B] 9 

[D] ~ 
2 

80. The compound that does NOT give a tertiary alcohol upon reaction with an excess of ethyl 

magnesium bromide is: 

[A] 3,3-dimethylhexan-2-one 

[8] hexan-2-one 

[C] ethyl benzoate 

[D] ethyl formate 

1 0 0 
81. The value of A = 2 cosx sinx 

3 sinx cosx 
[A] 1 

[C] cos2x 

IS: 

[B1 0 

rD] sin2x 

82. A ball which is thrown vertically upwards, satisfies the height (m) vs time (s) equation, 
h = 3 + 14t - 5t2

. The maximum height it would reach is: 

[A] 12.8 m in 1.4 s 

[C] 12.8 m in 1.5 s 

[8] 11.8 In in 1.4 s 

rDI 11.8 m in 1.5 s 

83. The key reagent in Woodward cis dihydroxylation is: 

[A] OS04 [8] KMnOcl 

[C] CH3COOAglh/i-hO rD] C6HsCOOi\g/h/benzcnc 

84. Identify the compound(s) that can easily undergo dccarboxylation from the following: 

HooR HO~ H~O 
I 

[A] II 

[C] I, II and III 

II 

[8] I and II 

[D] III 
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85. The aromatic compounds among the following are: 

0 s 0 ~ /' 
0 

0 <) ::::-... ---::: ff@ Na 
Me 

K L M N 0 

[A] K,LandM [B] K, M and 0 

[C] K,MandN [0] K,M, N and 0 

86. The decreasing order of basicity of the following compounds is: 

6
NH2 6:2 N02 0:2 

I~ 
// ~ ~ N0

2 

I 

[A] I>IV>I1I>I1 

[C] II> IV > III> I 

II III 

[B] I> III> IV> II 

rDl I> II> III > IV 

87. The major product formed in the following reaction is: 
H 

C(
N
j 

I ~ NH 

H H 8 
[AJ \ I CI 

~~j 
~NH 

[C] 

88. If A = [~ ~1] then A + A-I = 

[A] [~ ~] 
[C] [~ ~2] 

HCI (1 equivalent) 
-------~ ? 

[B] [~ ~] 
[D1 [~ ~] 
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89. On which of the following compounds, is the blood group typing in humans based? 

[A] carbohydrates 

[C] proteins 

[B] DNA 

[D] lipids 

90. Identify the topicity of the hydrogens marked Ha and Hb in the following compounds 

[A] 1- diastereotopic 
II - enantiotopic 

[C] 1- enantiotopic 
II - homotopic 

91. The Hell-Vol hard-Zelinsky reaction is: 

HaX)=o 
Hb 

II 

[B] I - homotopic 
II - enantiotopic 

[D] I - homotopic 
II - homotopic 

[A] conversion of a a-haloester in to a a-hydroxyester 

[B] a-halogenation of a carboxylic acid 

[C] decarboxylation of a [3-keto acid 

[D] generation of a carbon-carbon double bond 

92. The compound that does NOT form iodoform is: 

[A] acetaldehyde [B] 3-pentanone 

[C] 2-butanone [D] isopropyl alcohol 

93. The decreasing order of dipole moment of the following compounds is: 
CF2CI2 CF2H2 CCI2H2 

I II III 

[A] II> I> III [B] II> III > I 

[C] I> II> III [D] I> III > II 

94. The electron rich olefin among the following is: 

0 
0 

[A] [B] 6 
[C] cr [D] UBI 
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95. Which of the following hormones contains iodine? 

[A] thyroxine 

[C] testosterone 

[B] adrenalin 

[D] insulin 

96. The product formed in the following reaction is: 

[)=O 
0 

i) C6H5MgBr in Et20 

ii) H3P04, heat 
iii) 0 3/ aq H20 2 

0 

? 

[A] (Ph [B] (Ph 
CHO COOH 

0 0 

[C] Ch [0] C OH 

97. The graph ofy = e-x2 is 

[A] [B] 

+ x 

[C] r 

L 
[0] 

+ x 

98. The major product formed in the following reaction is: 

[A] []> [B) ~ 

[C] ~OH [D) ~OH 
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99. Identify the reaction involving olefination of ketones from the following: 

[A] Friedel-Crafts reaction 

[B] Wittig reaction 

[C] Cannizzaro reaction 

[D] Schmidt reaction 

100. The organelle in the cell, other than the nucleus, that contains DNA is: 

[A] Golgi apparatus 

[C] mitochondria 

[B] lysosomes 

[D] peroxlsomes 
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