
 

 

 

 

  

  

vuqns¯k 

  

1. vkius fgUnh dks ek/;e pquk gS A bl ijh{kk iqfLrdk esa ,d lkS iSarkyhl (20 Hkkx 'A'esa + 50 Hkkx 

'B' + 75 Hkkx 'C' esa ) cgqy fodYi iz¯u  (MCQ)fn, x, gSa A vkidks Hkkx  'A' esa ls vf/kdre 15 

vkSj Hkkx 'B' esa 35 iz¯uksa rFkk Hkkx 'C' esa Lks 25 iz¯uksa ds mRrj nsus gSa A ;fn fu/kkZfjr Lks vf/kd 

iz¯uksa ds mRrj fn, x, rks dsoy Hkkx 'A' Lks 15,Hkkx 'B' ls 35 rFkk Hkkx 'C' ls 25 igys mRrjksa dh 

tkap dh tk,xh A   

2. vksñ,eñvkjñ mRrj i=d vyx Lks fn;k x;k gS A viuk jksy uEcj vkSj dsUnz dk uke fy[kus Lks igys 

;g tkap yhft, fd iqfLrdk esa i`±B iwjs vkSj lgh gSa rFkk dgha Lks dVs&QVs ugha gSa A ;fn ,slk gS rks 

vki bfUothysVj Lks mlh dksM dh iqfLrdk cnyus dk fuosnu dj ldrs gSa A blh rjg Lks 

vksñ,eñvkjñ mRrj i=d dks Hkh tkap  ysa A bl iqfLrdk esa jQ dke djus ds fy, vfrfjDr iUus 

layXu gSa A 

3. vksñ,eñvkjñ mRrj i=d ds i`±B 1 esa fn, x, LFkku ij viuk jksy uEcj] uke rFkk bl ijh{kk 

iqfLrdk dk Øekad fyf[k,] lkFk gh viuk gLrk{kj Hkh vo'; djsa A 

4. vki viuh vksñ,eñvkjñ mRrj  i=d esa jksy uacj] fo±k; dksM] iqfLrdk dksM vkSj dsUnz dksM ls 

lacaf/kr leqfpr o`rksa dks dkys ckWy isu ls vo¯; dkyk djsaA ;g ,d ek= ijh{kkFkhZ dh ftEesnkjh gS 

fd og vksñ,eñvkjñ mRrj i=d  esa fn, x, funsZ¯kksa dk iwjh lko/kkuh ls ikyu djsa] ,slk u djus ij 

dEI;wVj fooj.kksa dk lgh rjhds Lks vdwfVr ugha dj ik,xk] ftlls varr% vkidks gkfu] ftlesa 

vkidh vksñ,eñvkjñ mRrj i=d  dh vLohd`fr Hkh ®kkfey gS] gks ldrh gS A  
5. Hkkx 'A' rFkk Hkkx 'B' esa izR;sd iz¯u ds 2 vad 'C' esa izR;sd iz¯u 4 vad dk gS A izR;sd xyr mRrj 

dk _.kkRed ewY;kad 25 % dh nj ls fd;k tk,xk A 

6. izR;sd iz¯u ds uhps pkj fodYi fn, x, gSa A buesa Lks dsoy ,d fodYi gh êlghë vFkok êloksZRre 

gyë gS A vkidks izR;sd iz¯u dk lgh vFkok loksZRre gy <wa<uk gS A 
7. udy djrs gq, ;k vuqfpr rjhdksa dk iz;ksx djrs gq, ik, tkus okys ijh{kkfFkZ;ksa dk bl vkSj 

 vU; Hkkoh ijh{kkvksa ds fy, v;ksX; Bgjk;k tk ldrk gS A 

8. ijh{kkFkhZ dks mRrj ;k jQ iUuksa ds vfrfjDr dgha vkSj dqN Hkh ugha fy[kuk pkfg, A 

9. dsydwysVj dk mi;ksx djus dh vuqefr ugha gS A  
10. ijh{kk lekfIr ij fNnz fcUnq fpfUgr LFkku ls OMR mRrj i=d dks foHkkftr djsaA bfUothysVj dks 

ewy OMR mRrj i=d lkSaius ds i¯pkr vki bldh dkWcZuySl izfrfyfi ys tk ldrs gSaA 

11. fgUnh ek/;e@laLdj.k ds iz¯u esa folaxfr gksus@ik;s tkus ij vaxzsth laLdj.k izekf.kd gksxk A  

12. dsoy ijh{kk dh iwjh vof/k rd cSBus okys ijh{kkFkhZ dks gh ijh{kk iqfLrdk lkFk ys tkus dh  

  vuqefr nh tk,xh A 
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LIST OF THE ATOMIC WEIGHTS OF THE ELEMENTS 

Element Symbol Atomic 

Number 

Atomic 

Weight 

Element Symbol Atomic 

Number 

Atomic 

Weight 

Actinium Ac 89 (227) Mercury Hg 80 200.59 

Aluminium Al  13 26.98 Molybdenum Mo 42 95.94 

Americium Am 95 (243) Neodymium Nd 60 144.24 

Antimony Sb 51 121.75 Neon Ne 10 20.183 

Argon Ar 18 39.948 Neptunium Np 93 (237) 

Arsenic As 33 74.92 Nickel Ni 28 58.71 

Astatine At 85 (210) Nlobium Nb 41 92.91 

Barium Ba 56 137.34 Nitrogen N 7 14.007 

Berkelium Bk 97 (249) Nobelium No 102 (253) 

Beryllium Be 4 9.012 Osmium Os 76 190.2 

Bismuth Bi 83 208.98 Oxygen O 8 15.9994 

Boron B 5 10.81 Palladium Pd 46 106.4 

Bromine Br 35 79.909 Phosphorus P 15 30.974 

Cadmium Cd 48 112.40 Platinum Pt 78 195.09 

Calcium Ca 20 40.08 Plutonium Pu 94 (242) 

Californium Cf 98 (251) Polonium Po 84 (210) 

Carbon C 6 12.011 Potassium K 19 39.102 

Cerium Ce 58 140.12 Praseodymium Pr 59 140.91 

Cesium Cs 55 132.91 Promethium Pm 61 (147) 

Chlorine Cl 17 35.453 Protactinium Pa 91 (231) 

Chromium Cr 24 52.00 Radium Ra 88 (226) 

Cobalt Co 27 58.93 Radon Rn 86 (222) 

Copper Cu 29 63.54 Rhenium Re 75 186.23 

Curium Cm 96 (247) Rhodium Rh 45 102.91 

Dysprosium Dy 66 162.50 Rubidium Rb 37 85.47 

Einsteinium Es 99 (254) Ruthenium Ru 44 101.1 

Erbium Er 68 167.26 Samarium Sm 62 150.35 

Europium Eu 63 151.96 Scandium Sc 21 44.96 

Fermium Fm 100 (253) Selenium Se 34 78.96 

Fluorine F 9 19.00 Silicon Si 14 28.09 

Francium Fr 87 (223) Silver Ag 47 107.870 

Gadolinium Gd 64 157.25 Sodium Na 11 22.9898 

Gallium Ga 31 69.72 Strontium Sr 38 87.62 

Germanium Ge 32 72.59 Sulfur S 16 32.064 

Gold Au 79 196.97 Tantalum Ta 73 180.95 

Hafnium Hf 72 178.49 Technetium Tc 43 (99) 

Helium He 2 4.003 Tellurium Te 52 127.60 

Holmium Ho 67 164.93 Terbium Tb 65 158.92 

Hydrogen H 1 1.0080 Thallium Tl 81 204.37 

Indium In 49 114.82 Thorium Th 90 232.04 

Iodine I 53 126.90 Thulium Tm 69 168.93 

Iridium Ir 77 192.2 Tin Sn 50 118.69 

Iron Fe 26 55.85 Titanium Ti 22 47.90 

Krypton Kr 36 83.80 Tungsten W 74 183.85 

Lanthanum La 57 138.91 Uranium U 92 238.03 

Lawrencium Lr 103 (257) Vanadium V 23 50.94 

Lead Pb 82 207.19 Xenon Xe 54 131.30 

Lithium Li  3 6.939 Ytterbium Yb 70 173.04 

Lutetium Lu 71 174.97 Yttrium Y 39 88.91 

Magnesium Mg 12 24.312 Zinc Zn 30 65.37 

Manganese Mn 25 54.94 Zirconium Zr 40 91.22 

Mendelevium Md 101 (256)     

*Based on mass of C12 at 12.000é . The ratio of these weights of those on the order chemical scale (in which oxygen of natural 

isotopic composition was assigned a mass of 16.0000é) is 1.000050.  (Values in parentheses represent the most  stable known 

isotopes) 
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}Ò×ɨÀɠ ÖȕÙÕȕÍ ȑÑ×Íɟɰ¾ 

 

m {ÙɭĆ ŘɟÑ ¾ɟ şģ ×ÖɟÑ ωȢρρρπ ËÇ 

h Ě Ùɟɰ¾ ȑÑ×Íɟɰ¾ φȢφσρπ ὐ ίὩὧ 

e {ÙɭĆ ŘɟÑ ¾ɟ zÛɭÜ ρȢφ ρπ ὅ 

k Ôɨġ ʨÞÖɟÑ ȑÑ×Íɟɰ¾ ρȢσψρπ ὐȾὑ 

c Ţ¾ɟÜ ¾ɟ ÛɭÀ σȢπ ρπάȾίὩὧ 

IeV ρȢφ ρπ *  

amu ρȢφχρπ ËÇ  

G φȢφχρπ ὔάὯὫ   

Ry ȎØÊÔÀx ȑÑ×Íɟɰ¾ ρȢπωχρπά  

NA zÛɨÀɟşɨ Þɰć ×ɟ φȢπςσρπάέὰὩ 

‐ ψȢψυτρπ Ὂά   

‘ τ“ ρπὌά   

R ÖɨÙØ ÀɮÞ ȑÑ×Íɟɰ¾ ψȢσρτὐὑάέὰὩ 

 

USEFUL FUNDAMAENTAL CONSTANTS  

 

m Mass of electron ωȢρρρπ ËÇ 
h Planck's constant φȢφσρπ ὐ ίὩὧ 
e Charge of electron ρȢφ ρπ ὅ 
k Boltzmann constant ρȢσψρπ ὐȾὑ 
c Velocity of Light σȢπ ρπάȾίὩὧ 

IeV ρȢφ ρπ *  

amu ρȢφχρπ ËÇ  

G φȢφχρπ ὔάὯὫ   

Ry Rydberg constant ρȢπωχρπά  
NA Avogadro's number φȢπςςρπάέὰὩ 
‐ ψȢψυτρπ Ὂά   

‘ τ“ ρπὌά   

R Molar Gas constant ψȢσρτὐὑάέὰὩ 
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Hkkx \PART 'A'  
 

1. ÖɨȎØ×ɟÈɷ Ñɭ ¿éɟÑɭ ¾ɥ ÃɨØɡ ¾ɥ ÍÎɟ ÏÞ Ħ ÍɰÕʇ 
Öʃ Þɭ ¤¾ Öʃ ȑÄÒɟ ȏÏ×ɟ] ÖɨȎØ×ɟÈɷ Þɭ ÜɮÙɟx¾ ¾ɨ 
Ïɡ À×ɠ κÃίɠ Öʃ εÙ¿ɟ Îɟ, ñÖɟÑÛ ÖȑÍ ¾ɭ yɰÏØ 
ÞȓØɟÀ ȑÄÒɟ ßȓz ßɮò] ¾ɩÑ-Þɟ Ħ ÍɰÕ Îɟ? 

 1. X    2.     II  

 3. III     4.     IX 

 

1. ñThe clue is hidden in this statementò, read the 

note handed to Sherlock by Moriarty, who hid 

the stolen treasure in one of the ten pillars.  

Which pillar is it? 

 1. X    2.     II  

 3. III     4.     IX  

 

2. ÖɟÑʃ η¾ ŢɟĘ ×ɟÒ¾ʇ ¾ɥ ÍɠÑ ÞɰÀɨȒĥÉ×ɟɰ ŎÖÜ9 
ÖȓĞ Ô|, ȏÏġ Ùɡ ÍÎɟ Ãɮę Ñ| Öʃ z×ɨȒÅÍ ¾ɥ À×ɠɰ] 
ßØ ŢɟĘ ×ɟÒ¾ {Ñ Öʃ Þɭ ¾ɭÛÙ η¾Þɠ Ïɨ ÞɰÀɟɰȒĥÉ×ʇ 
Öʃ ÜɟεÖÙ ßȓ¤] 21 ŢɟĘ ×ɟÒ¾ ÖȓĞ Ô| ÞɰÀɨĥ Éɢ Öʃ, 

27 ȏÏġ Ùɡ ÞɰÀɨĥ Éɢ Öʃ ÍÎɟ  30 Ãɮę Ñ| ÞɰÀɨĥ Éɢ Öʃ 
ÜɟεÖÙ ßȓ¤] ȏÏġ Ùɡ ÍÎɟ Ãɮę Ñ| ÞɰÀɨĥ Éɢ Öʃ 
ÜɟεÖÙ ßɨÑɭ ÛɟÙɭ ŢɟĘ ×ɟÒ¾ʇ ¾ɥ ¾ȓÙ Þɰć ×ɟ Ć ×ɟ 
Îɠ? 

 1. 18 

 2. 24 

 3. 26 

 4. }ÒØɨĆ Í ÞȕÃÑɟ Þɭ ÒÍɟ Ñßɡɰ ÙÀɟ×ɟ Åɟ 
 Þ¾Íɟ] 

 

2. Suppose three meetings of a group of 

professors were arranged in Mumbai, Delhi 

and Chennai.  Each professor of the group 

attended exactly two meetings.  21 professors 

attended Mumbai meeting, 27 attended Delhi 

meeting and 30 attended Chennai meeting.  

How many of them attended both the Chennai 

and Delhi meetings? 

 1. 18 

 2. 24 

 3. 26 

 4. Cannot be found from the above 

 information 

 

3. ÖɟÑʃ η¾ η¾Þɠ ×ɟŝɟ ¾ɭ ÏɩØɟÑ, ȐÔÑɟ ȏÈ¾È ¾ɭ 
ÞÛɟØ ¾ɭ Ò¾îɭ ÅɟÑɭ ¾ɥ Ţɟȑ×¾Íɟ 0.1 ßɮ] ×ȏÏ 
¾ɨ| ģ ×ȒĆÍ ȐÔÑɟ ȏÈ¾È εÙ¤ 4 ÔɟØ ×ɟŝɟ ¾ØÍɟ 
ßɮ, Íɨ {Ñ ×ɟŝɟ¨ɰ ¾ɭ ÏɩØɟÑ }Þ¾ɭ Ò¾îɭ ÅɟÑɭ ¾ɥ 
Ţɟȑ×¾Íɟ Ć ×ɟ ßɨÀɠ: 

  

 

 1. 1-(0.9)
4
  2.     (1-0.9)

4
 

 3. 1-(1-0.9)
4
  4.     (0.9)

4
 

 

3. The probability that a ticketless traveler is 

caught during a trip is 0.1. If the traveler 

makes  4 trips , the probability that he/she will 

be caught during at least one of the trips is: 

 1. 1-(0.9)
4
  2.     (1-0.9)

4
 

 3. 1-(1-0.9)
4
  4.     (0.9)

4
 

 

4. 

  
 

 ÏÜɟx×ɭ À×ɭ Ñɩ ȐÔɰÏȓ̈ɰ ¾ɨ ¾ÙÖ ¾ɨ }Éɟ¤ ȐÔÑɟ 
ÍÎɟ η¾Þɠ ÒÎ ¾ɭ ÒȓÑ9 yÑȓØɭ¿Ì η¾×ɭ ȐÔÑɟ 
ÅɨîÑɭ ¾ɭ εÙ¤ ¾Ö Þɭ ¾Ö η¾ÍÑɠ ÞØÙ Øɭ¿ɟ¨ɰ 
¾ɥ zÛĤ ×¾Íɟ ßɮ? 

 1. 3    2.     4 

 3. 5    4.    6 

 

4. 

  
 

 The minimum number of straight lines 

required to connect the nine points above 

without lifting the pen or retracing is 

 1. 3    2.    4 

 3. 5    4.    6 

 

5. ¤¾ {¾ɟ| ÁÑ ¾ɭ ÞÔÞɭ ÙɰÔɭ θÛ¾Ìx ¾ɭ Ïɨ εÞØɭ  

A, B ßʅ] A Þɭ  B ¾ɭ ÔɠÃ ÁÑ ¾ɭ ÞÍß ÒØ ÔÑɭ ÒÎ 
¾ɥ ę ×ȕÑÍÖ ÙɰÔɟ| Ć ×ɟ ßɮ? 

 1. Ѝσ    2.    ρ Ѝς 

 3. Ѝυ    4.    3 

 

5. Let A, B be the ends of the longest diagonal of 

the unit cube.  The length of the shortest path 

from A to B along the surface is  

 1. Ѝσ    2.    ρ Ѝς 

 3. Ѝυ    4.    3 

 

6. Þɰć ×ɟ 316
 ¾ɨ ×ȏÏ ÏÜÖÙÛ ¾ɨî Öʃ εÙ¿ɟ Åɟ×ɭ 

Íɨ }Þ Þɰć ×ɟ Öʃ η¾ÍÑɭ ÏÜÖÙÛ yɰ¾ ßʇÀɭ? 

 1. ÍɠÑ    2.     Äß 
 3. ÞɟÍ    4.     zÉ 
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6. How many digits are there in 3

16
 when it is 

expressed in the decimal form? 

 1. Three   2.    Six 

 3. Seven   4.    Eight 

 

7. x-y ȑÑÏɴÜɟɰ¾ ÞÖÍÙ ÒØ ¿ɠɰÃɟ À×ɟ ¤¾ Ûȗĕ Í 
}ʬÀÖ Þɭ ÀȓÅØÍɟ ßɮ, x ÍÎɟ y ©Ø yà ÒØ 
ÙĞ Ôɟ{×ɟɰ ŎÖÜ9 8 ©Ø 7 ¾ɭ ÅɠÛɟ Ø¿Íɟ ßɮ] {Þ 
Ûȗĕ Í ¾ɭ ¾ʃş ¾ɭ ȑÑÏɴÜɟɰ¾ ßʅ   

 1. (8, 7)    2.     (-8, 7) 

 3. (-4, 3.5)  4.     (4, 3.5) 

 

7. A circle drawn in the x-y coordinate plane 

passes through the origin and has chords of 

lengths 8 units and 7 units on the x and y axes, 

respectively.  The coordinates of its centre are 

 1. (8, 7)   2.     (-8, 7) 

 3. (-4, 3.5)  4.     (4, 3.5) 

 

8. κÃŝ Öʃ ÏÜɟx×ɭ yÑȓÞɟØ ¤¾ ÛÀx ¾ɭ yɰÏØ ÍÎɟ ÔɟßØ 
¤¾-¤¾ Ûȗĕ Í ÔÑɟ×ɟ À×ɟ ßɮ] Ôɟħ× Ûȗĕ Í ¾ɭ àɭŝÓÙ 
©Ø zɰÍØ Ûȗĕ Í ¾ɭ àɭŝÓÙ ¾ɟ yÑȓÒɟÍ Ć ×ɟ ßɮ ? 

  
  

 1. Ѝς    2.     ς 

 3. ςЍς    4.     σȾς 

 

8. There is an inner circle and an outer circle 

around a square.  What is the ratio of the area 

of the outer circle to that of the inner circle? 

  
  

 1. Ѝς    2.     ς 

 3. ςЍς    4.     σȾς 
 

9. ¤¾ κÀÙɟÞ ¾ɭ ÒʃÏɭ ¾ɟ ģ ×ɟÞ }Þ ¾ɭ η¾ÑɟØɭ ¾ɭ 
ģ ×ɟÞ Þɭ 20% ÄɨÈɟ ßɮ] κÀÙɟÞ ¾ɨ zÐɠ ~ɯÃɟ| 
Í¾ şÛ ÕØ ȏÏ×ɟ À×ɟ ßɮ] κÀÙɟÞ ¾ɭ ¿ɟÙɡ 
z×ÍÑ ¾ɟ ÕØɭ z×ÍÑ Þɭ yÑȓÒɟÍ ßɮ 

 1. 
Ѝ   Ѝ

Ѝ  Ѝ
   2.     

  

  
 

 3. 
  

  
   4.     

  

  
 

 

9. The base diameter of a glass is 20% smaller 

than the diameter at the rim.  The glass is 

filled to half the height.  The ratio of empty to 

filled volume of the glass is 

 1. 
Ѝ   Ѝ

Ѝ  Ѝ
  2.     

  

  
 

 3. 
  

  
  4.     

  

  
 

 

10. ¤¾ ÏȓÒȏß×ɟ ÉɭÙɭ ¾ɨ ¤¾ yÐxÛȗĕ Íɟ¾ɟØ ÒÎ ÒØ 
ÃÙɟ×ɟ Åɟ Øßɟ ßɮ] ÒÎ ¾ɥ ©ÞÍ Ȑŝč ×ɟ 10Öɠ- 
ßɮ, ÍÎɟ Òȏß×ʇ ¾ɭ ÔɠÃ ¾ɟ ÓɟÞÙɟ ¤¾ ÖɠÈØ ßɮ] 
ÉɭÙɭ ¾ɭ Ïɨ Òȏß×ʇ ʬÛɟØɟ ÒɟȎØÍ ÏȕØɡ Öʃ yɰÍØ ßɮ   

 1. 0    2.    10 

 3. “    4.    ς“ 

 

10. A wheel barrow with unit spacing between its 

wheels is pushed along a semi-circular path of 

mean radius 10. The difference between 

distances covered by the inner and outer 

wheels is 

 1. 0    2.    10 

 3. “    4.    ς“ 

 

11. ×ȏÏ  d =1 ιÊŐɠ, r = 1 ØɭιÊ×Ñ, ÍÎɟ g = 1 ŐɭÊ ÖɟÑɟ 
Åɟ×ɭ, Íɨ ȑÑĞ Ñ Öʃ Þɭ ¾ɩÑ-Þɟ Þßɡ ßɮ? 

 (100 ŐɭÊ = ¤¾ ÙɰÔ ¾ɨÌ) 

 1. cos d < cos r < cos g
 

 2. cos r < cos g < cos d
 

 3. cos r < cos d < cos g
 

 4. cos g < cos d < cos r
 

 

11. Write d =1 degree, r = 1 radian and g = 1 grad. 

Then which of the following is true? 

 (100 grad = a right angle) 

 1. cos d < cos r < cos g
 

 2. cos r < cos g < cos d
 

 3. cos r < cos d < cos g
 

 4. cos g < cos d < cos r
 

 

12. ¤¾ θÛŎɭÍɟ Ţĕ ×ɭ¾ 100 ȻÒ×ɭ Ŏ× Öȕġ × ÛɟÙɡ 
ÃɠÅʇ ¾ɨ ÞɟÙ ÕØ ÔɭÃÍɟ ßɮ] ÒßÙɭ zÉ ÖßɡÑʇ Öʃ 
θÛŎ× Öȕġ × yκÐ¾ Ø¿ɟ ÅɟÍɟ ßɮ, ÍÎɟ ÔɟÏ ¾ɭ 
ÃɟØ ÖßɡÑʇ Öʃ ÄȕÈ Ïɡ ÅɟÍɠ ßɮ] ÄȕÈ ¾ɭ ÏɩØɟÑ ¾ɟ 
θÛŎ× Öȕġ × ÒßÙɭ zÉ ÖßɡÑʇ ¾ɟ zÐɟ ßɮ] ßØ 
ÖßɡÑɭ ȐÔ ¾ɥ ÛĦ Íȓ̈ɰ ¾ɥ Þɰć ×ɟ ÞÖɟÑ ßɮ] ×ȏÏ Ûß 
ÞɟÙ ¾ɭ yɰÍ Öʃ 20% ÖȓÑɟÓɟ ÒɟÍɟ ßɮ Íɨ ÒßÙɭ 
zÉ ÖßɡÑʇ Öʃ θÛŎ× Öȕġ × Ć ×ɟ ßɮ? 

 1. 122    2.    144 

 3. 150    4.    160 
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12. A vendor sells articles having a cost price of 

Rs.100 each. He sells these articles at a 

premium price during first eight months, and 

at a sale price, which is half of the premium 

price, during next four months. He makes a 

net profit of 20% at the end of the year. 

Assuming that equal numbers of articles are 

sold each month, what is the premium price of 

the article? 

 1. 122    2.    144 

 3. 150    4.    160 

 

13. ¾ÎÑ 'ÖɭØɭ Òȓŝ ¾ɟ θÒÍɟ ÍȓĞßɟØɭ ÅÑ¾ʇ ¾ɥ 
¤¾Öɟŝ Þę ÍɟÑ ßɮ' 

 1. ¾Õɠ Þßɡ Ñßɡɰ ßɨ Þ¾Íɟ 

 2. ¾ɭÛÙ ¤¾ ßɡ Ţ¾ɟØ ¾ɭ ÞɰÔɰÐ Öʃ Þßɡ ßɮ 

 3. ¤¾ Þɭ yκÐ¾ ÞɰÔɰÐʇ Öʃ Þßɡ ßɨ Þ¾Íɟ ßɮ 

 4. η¾Þɠ ÔßȓÞɰÀÖÑɠ ¾ȓÈȓɰÔ Öʃ ßɡ ßɨ Þ¾Íɟ ßɮ] 
 

13. The statement: ñThe father of my son is the 

only child of your parentsò 

 1. can never be true 

 2. is true in only one type of relation 

 3. can be true for more than one type of 

 relations 

 4. can be true only in a polygamous family 

 

14. ¤¾ ÞÖÍÙ ¾ɨ ÞÛɟxÀÞÖ ÔßȓÕȓÅʇ Þɭ {Þ ÍØß 
Ëɰ¾Ñɭ ¾ɥ zÛĤ ×¾Íɟ ßɮ, η¾ ¾ɨ| ÅÀß ¿ɟÙɡ 
Ñßɡɰ ÄȕÈɭ] ÔßȓÕȓÅʇ Öʃ η¾ÞÞɭ ×ß ÞɰÕÛ ßɮ? 

 1. ÝʪÕȓÅ '6-gon)    2.    yĥÈ ÕȓÅ (8-gon) 

 3. ÏÜ ÕȓÅ (10-gon) 4.   ʬÛɟÏÜÕȓÅ '12-gon) 

 

14. One is required to tile a plane with congruent 

regular polygons. With which of the following 

polygons is this possible? 

 1. 6-gon     2.    8-gon 

 3. 10-gon   4.    12-gon 

 

15. ÔØɟÔØ ģ ×ɟÞ ¾ɭ ÍɠÑ Ûȗĕ Íʇ ¾ɨ {Þ Ţ¾ɟØ Ø¿ɟ 
À×ɟ ßɮ, ȒÅÞÞɭ η¾ }Ñ ¾ɭ ¾ʃşʇ Þɭ ¤¾ ÞÖÕȓÅ 
Ȑŝ¾ɨÌ ÔÑ Åɟ×ɭ]  

 
  

 ßØ Ûȗĕ Í ¾ɭ yɰÏØ 50 ȐÔɰÏȓ̈ɰ ¾ɨ ×ɟȸȒċÄ¾Í9 
θÛ¿Øɟ ÅɟÍɟ ßɮ] ÞÕɠ ÞɰÕÛ ȐÔę Ïȓ-×ȓÀÙʇ ¾ɭ ÔɠÃ 
¾ɥ ÏȕØɡ ¾ɟ zÛȗȒĕÍ ÔɰÈÑ {Þ Ţ¾ɟØ ȏÏ¿ɭÀɟ]  

 

  
 

15. Three circles of equal diameters are placed 

such that their centres make an equilateral 

triangle as in the figure 

 

 
  

 Within each circle, 50 points are randomly 

scattered.  The frequency distribution of 

distances between all possible pairs of points 

will look as  

 

 
   

16. ÕɟØÍ ¾ɭ }ĥ Ì¾ÈɡÔɰÐ ŢÏɭÜʇ Öʃ yκÐ¾ÍØ ÓÙ yŢɮÙ-
Ö| ¾ɭ ÖßɡÑʇ Öʃ ÒÑÒÍɭ ßʅ] {Þ ¾ɟ Ħ Òĥ Èɡ¾ØÌ ÑɠÃɭ 
ȏÏ×ɭ ¾ɩÑ Þɭ θÛÐɟÑ Þɭ ßɨ Þ¾Íɟ ßɮ? 

 1. {Þ ÏɩØɟÑ Ò×ɟxĚ Í Öɟŝɟ Öʃ ÒɟÑɠ ¾ɟ ßɨÑɟ] 

 2. ÀÖɶ Þɭ ÓÙʇ ¾ɟ zÞɟÑɠ Þɭ Ò¾Ñɟ] 

 3. ÒÜȓ̈ɰ ¾ɭ εÙ¤ {Þ ÏɩØɟÑ ¿ɟÑɭ ¾ɭ yę × ŮɨÍʇ 
 ¾ɥ ¾Öɠ] 

 4. zÑɭ ÛɟÙɭ ÔɟȎØÜ ¾ɭ ÖɩÞÖ Öʃ ÔɠÅʇ ¾ɟ 
 yÑȓ¾ȕÙÍÖ ŢÞɟØÌ ßɨ] 

 

16. Most Indian tropical fruit trees produce fruits 

in April-May. The best possible explanation 

for this is 

 1. optimum water availability for fruit 

 production. 
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 2. the heat allows quicker ripening of fruit. 

 3. animals have no other source of food in 

 summer. 

 4. the impending monsoon provides 

 optimum conditions for propagation. 

 

17. ¤¾ }ĕ ÍÙ ʬÛɟÏÜÕȓÅ '12-gon) ¾ɭ θÛ¾Ìʝ ¾ɥ 
Þɰć ×ɟ ßɮ 

 1. 66    2.     54 

 3. 55    4.     60 

 

17. The number of diagonals of a convex 
deodecagon (12-gon) is 

 1. 66    2.    54 

 3. 55    4.    60 

 

18. ÙɟÙ,ÑɠÙɭ ÍÎɟ ßØɭ ØɰÀ ¾ɭ ŎÖÜ9 ÍɠÑ ÔĆ Þɭ ÍÎɟ 
ÍɠÑ ÀʃÏʃ ßɮ] η¾Þɠ Õɠ ιÊĜ Ôɭ Öʃ ¾ɨ| ÀʃÏ ¥Þɠ Ø¿ɠ 
ÅɟÍɠ ßɮ, η¾ ιÊĜ Ôɭ ¾ɟ ©Ø ÀʃÏ ¾ɟ ØɰÀ εÕę Ñ ßɨ] 
¥Þɭ ¾ØÑɭ ¾ɭ η¾ÍÑɭ Ţ¾ɟØ ßʅ? 

 1.  1   2.     2 

 3.  3   4.     4 

 

18. Three boxes are coloured red, blue and green 

and so are three balls. In how many ways can 

one put the balls one in each box such that no 

ball goes into the box of its own colour? 

 1.  1   2.     2 

 3.  3   4.     4 

 

19. ¾ȕÈ ÛɟÃÑ ¾Øʃ 

  

θÛ Ę ×ɟ κÎx ×ʇ ¾ɨ 
Ñ Þ Ö Ħ ×ɟ ßɡ 
Öɟ Þ { ¾ɟ εÖ 
θǦ Ôȓ Ù ß Ù 

] ßɮ Íɟ ¾ Þ 

 

 1. θÛĘ ×ɟκÎx×ʇ ¾ɨ ÞÖĦ ×ɟ ßɡ Íɟ¾Í ßɮ] 

 2. Ħ ×ɟßɡ θÛĘ ×ɟκÎx×ʇ ¾ɭ ¾ɟÖ zÍɠ ßɮ] 

 3. ÞÖĦ ×ɟßɡÑ θÛĘ ×ɟÎɶ ¾ßɡɰ Ñßɡɰ εÖÙʃÀɭ] 

 4. {Þ ÞÖĦ ×ɟ ¾ɟ ßÙ ÔȓθǦÖɟÑ θÛĘ ×ɟκÎx×ʇ ¾ɨ 
 ßɡ εÖÙ Þ¾Íɟ ßɮ] 

 

19. Decode 

  

G E N T S T U 

I S S O L V D 

L I I S P A E 

L M H T R B N 

E E L B O L T 

T N I Y B E S 

 

 1. GENT STUDENTS CAUSE LITTLE  

 HEART  BURNS 

 2. STUDENTS  ARE  INTELLIGENT  BUT  

 PROBLEM  IS  NOT  SOLVABLE 

 3. THIS  PROBLEM  IS  UNSOLVABLE  

 BY  ANY  STUDENT 

 4. THIS  PROBLEM  IS  SOLVABLE  BY  

 INTELLIGENT  STUDENTS 

 

20. ÙɟÒÍɟ Þɰć ×ɟ ßɮ 
 

  
 

 1. -19    2.     -5 

 3. 9    4.     -9 

 

20. The missing number is 

 

  
 

 1. -19  2.    -5 

 3. 9    4.    -9 

 

 

Hkkx \PART 'B'  
 

 

21.  Þɟ{ÈɨŎɨÖ P450 ÍÎɟ Öɟ×ɨĈ ÙɨȐÔÑ ¾ɭ ÅɮÛ Ţ¾ɟ×x 
ßʅ, ŎÖÜ9  

 1.  ¥ġ ¾ɥÑ ¾ɟ zĆ Þɠ¾ØÌ ÍÎɟ O2 ¾ɟ ÞɰŐßÌ]  

 2.  O2 ¾ɟ ÒȎØÛßÑ ÍÎɟ O2 ¾ɟ ÞɰŐßÌ]  

 3.  O2 ¾ɟ ÞɰŐßÌ ÍÎɟ {ÙɭĆ ŘɟÑ ¾ɮȎØ×Ø]   
 4.  {ÙɭĆ ŘɟÑ ¾ɮȎØ×Ø ÍÎɟ O2 ¾ɟ ÒȎØÛßÑ]  

 
21.  The biological functions of cytochrome P450 

and myoglobin are, respectively  

 1.  oxidation of alkene and O2 storage 

 2.  O2 transport and O2 storage 

 3.  O2 storage and electron carrier 

 4.  electron carrier and O2 transport 
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22.  ÊɠzĆ Þɠ-ßɡÖɨÞɟ×ȑÑÑ ßɮ 

 1. ßɡÖ ŢɨÈɡÑ ©Ø yÑȓÃȓĞ Ô¾ɥ×]  
 2.  ØɰÀßɡÑ ©Ø ŢȑÍÃȓĞ Ô¾ɥ×]  

 3.  O2 ÒȎØÛɟß¾ ©Ø yÑȓÃȓĞ Ô¾ɥ×]  

 4.  ÑɠÙɭ ØɰÀ ¾ɟ ©Ø ŢȑÍÃȓĞ Ô¾ɥ×]  

 

22.  Deoxy-hemocyanin is 

 1. heme protein and paramagnetic  

 2.  colorless and diamagnetic 

 3.  O2 transporter and paramagnetic 

 4.  blue colored and diamagnetic 

 

23.  [CrO4]
2-

, [MnO4]  
2- ÍÎɟ  [FeO4]

2-
 ¾ɥ 

zĆ Þɠ¾ØÌ àÖÍɟ ȒÅÞ ŎÖ ¾ɟ yÑȓÞØÌ 
¾ØÍɠ ßɮ, Ûß ßɮ]  

 1.    [CrO4]
2-

 < [MnO4]
2-

 < [FeO4]
2- 

 2.    [FeO4]
2-

 < [MnO4]
2-

 < [CrO4]
2-

 

 3.   [MnO4]
2-

 < [FeO4]
2-

 < [CrO4]
2-

 

 4.    [CrO4]
2-

 < [FeO4]
2-

 < [MnO4]
2- 

 

23.  The oxidizing power of [CrO4]
2-

, [MnO4] 
2-

, 

and [FeO4]
2-

 follows the order  

 1.    [CrO4]
2-

 < [MnO4]
2-

 < [FeO4]
2- 

 2.    [FeO4]
2-

 < [MnO4]
2-

 < [CrO4]
2-

 

 3.   [MnO4]
2-

 < [FeO4]
2-

 < [CrO4]
2-

 

 4.    [CrO4]
2-

 < [FeO4]
2-

 < [MnO4]
2- 

 

24.    ηŎĦ ÈÙ àɭŝ εÞǦɟę Í ¾ɭ yÑȓÞɟØ ȑÑĞ ÑεÙζ¿Í Öʃ 
Þɭ }Ñ Þɰ¾ȓÙ z×Ñʇ ¾ɨ ÒȏßÃɟȑÑ¤ ȒÅÞ¾ɭ εÙ¤ 
meff (ȒĦÒÑ ¾ɭÛÙ) ¾ɟ ÖɟÑ ÞÖɟÑ ßɮ]  

 (A)  [CoF6]
3-

,
   

 (B)  [IrCl6]
3-

,    

 (C)  [Fe(H2O)6]
2+

,
  

  

 1.   A ÍÎɟ B  2.     B ÍÎɟ C 

 3.   A ÍÎɟ C  4.     A, B, ÍÎɟ C 

 

24.  Using crystal field theory, identify from the 

following complex ions that shows same meff 

(spin only) values  

 (A)  [CoF6]
3-

,
     

(B)  [IrCl6]
3-

,     (C) [Fe(H2O)6]
2+

,
  

 1.   A and B  2.     B and C 

 3.   A and C  4.     A, B, and C 

 

25.  [W(h
5
-C5H5)(µ-Cl)(CO)2]2  Öʃ WïW  zÔę Ð 

¾ɨȏÈ ßɮ 

 1. ÍɠÑ   2.     Ïɨ 
 3.  ¤¾   4.     Üȕę ×  
 
 

25.  The WïW bond order in [W(h
5
-C5H5)(µ-

Cl)(CO)2]2 is 

 1. three   2.     two 

 3.  one   4.     zero 

 

26.  [Mn(H2O)6]
2+

 Öʃ MnïO zÔę Ð ÙĞ Ôɟ|¨ɰ ¾ɭ 
εÙ¤ Þßɡ ¾ÎÑ ßɮ 

 1.  ÞÕɠ zÔę Ð ÞÖɟÑ ßʅ]  
 2.  ÃɟØ zÔę Ð ÏȕÞØɭ Ïɨ ¾ɥ yÒɭàɟ ÏɡÁx ßʅ]  
 3.   Ïɨ zÔę Ð ÏȕÞØɭ ÃɟØ ¾ɥ yÒɭàɟ ÏɡÁx ßʅ] 
 4.  [MnO4]

ï ¾ɭ MnïO zÔę Ð ¾ɥ yÒɭàɟ ×ß  
 ÙÁȓ ßʅ]  

 
26.  The correct statement for MnïO bond 

lengths in [Mn(H2O)6]
2+

 is 

 1.  All bonds are equal 

 2.  Four bonds are longer than two others 

 3.   Two bonds are longer than four others 

 4.  They are shorter than the MnïO bond in 

 [MnO4]
ï
 

 

27.  [Fe(h
5
-C5H5)(CH3)(CO)2]  ¾ɥ  PMe3,  Þɭ 

yεÕηŎ×ɟ Öʃ }ĕ Òę Ñ Öȓć × ÖĘ ×ÛÍɶ ßɮ 
  1.  [Fe(h

5
-C5H5)(CH3)(CO)2(PMe3)] 

 2.  [Fe(h
5
-C5H5)(COCH3)(CO)] 

 3.  [Fe(h
3
-C5H5)(CH3)(CO)2] 

 4.  [Fe(h
3
-C5H5)(COCH3)(CO)(PMe 3)] 

 

27.  For the reaction of [Fe(h
5
-C5H5)(CH3)(CO)2] 

with PMe3, the main intermediate is 

 1.  [Fe(h
5
-C5H5)(CH3)(CO)2(PMe3)] 

 2.  [Fe(h
5
-C5H5)(COCH3)(CO)] 

 3.  [Fe(h
3
-C5H5)(CH3)(CO)2] 

 4.  [Fe(h
3
-C5H5)(COCH3)(CO)(PMe 3)] 

 

28.  z×ØÑ(II) ¾ɭ ÒɨÈɮεÜ×Ö Êɟ{ŎɨÖɭÈ Þɭ yÑȓÖɟÒÑ 
Öʃ ÅÔ ÓɭØɦ{Ñ ¾ɨ ÞȕÃ¾ Ţ×ɨÀ ¾ØÍɭ ßʅ Íɨ, 
Þɰ¾ȓÙ z×Ñʇ ¾ɨ zÑȓŎεÖ¾ ŎÖ Öʃ ÒßÃɟȑÑ×ɭ] 
(phen = 1,10-phenathroline) 

 1. [Fe(phen)3]
2+

  ÍÎɟ  [Fe(phen)3]
3+

 

 2.  [Fe(phen)3]
3+

  ÍÎɟ  [Fe(phen)3]
2+

 

 3.  [Fe(CN)6]
4ï 

  ÍÎɟ  [Fe(CN)6]
3ï

 

 4.  [Fe(CN)6]
3ï 

  ÍÎɟ  [Fe(CN)6]
4ï 

 

28.  Identify the complex ions in sequential order 

when ferroin is used as an indicator in the 

titration of iron(II) with potassium dichro-

mate. (phen = 1,10-phenathroline) 

 1. [Fe(phen)3]
2+

 and [Fe(phen)3]
3+

 

 2.  [Fe(phen)3]
3+

 and [Fe(phen)3]
2+
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 3.  [Fe(CN)6]

4ï 
 and [Fe(CN)6]

3ï
 

 4.  [Fe(CN)6]
3ï 

 and [Fe(CN)6]
4ï 

 

29.  XeF2  ÍÎɟ  XeO2F2  ¾ɥ ÞɰØÃÑɟ¤ɰ ßʅ, ŎÖÜ9  
 1.  Ôɰη¾Í, ÃÍȓĥ ÓÙ¾ɥ×  

 2.  Øɮζ¿¾, ÛÀxÞÖÍÙɡ×  

 3.  Øɮζ¿¾, Ëʃ¾ȓÙɡ 
 4.  Ôɰη¾Í, Ëʃ¾ȓÙɡ   
 

29.  The structures of XeF2 and XeO2F2 

respectively are 

 1.  bent, tetrahedral 

 2.  linear, square planar 

 3.  linear, see-saw 

 4.  bent, see-saw 

 

30. ȑÑĞ ÑεÙζ¿Í Öʃ Þɭ η¾Þ¾ɥ ȒĦÒÑ ÀȑÍ ÃȓĞ Ô¾ɥ× 
zÁȕÌx ÏɭÍɠ ßɮ]  

 A. {ÙɭĆ ŘɟÑ;     B. ŢɨÈɟÑ;     C. ę ×ȕŘɟÑ  
 Þßɡ }ĕ ÍØ ßɮ]  

 1.  A  ÍÎɟ B   2.     B  ÍÎɟ  C  

 3.  A   ÍÎɟ  C   4.    A, B ÍÎɟ  C 

 
30. Spin motion of which of the following gives 

magnetic moment 

 A. Electron;    B. Proton;    C. Neutron 

 Correct answer is  

 1.  A and B   2.     B and C  

 3.  A and C   4.     A, B and C 

 

31.  ¾ȕÙɦÖεÖÍɠ ¾ɭ εÙ¤ Þßɡ }ĕ ÍØ ßɮ]  

 1.  ×ß θÛĘ ×ȓÍ-yÒÁÈÑ ¾ɭ ÓɮØɟÊɭ ȑÑ×Öʇ ÒØ 
 zÐɟȎØÍ ßɮ] 

 2.  ×ß ¤¾ Ţ¾ɟØ ¾ɥ Ûɨġ ÈÐɟØɟεÖȑÍ ßɮ]  

 3.  ×ß ̈ Ö ¾ɭ ȑÑ×Ö ÒØ zÐɟȎØÍ ßɮ]  

 4.  {ÞÖʃ z×Ñ ÛØÌɟĕ Ö¾ {ÙɭĆ ŘɨÊ ¾ɟ 
 }Ò×ɨÀ ¾ØÍɭ ßʅ ]  

 

31.  Correct statement for coulometry is  

 1.  it is based on Faradayôs law of 

 electrolysis 

 2.  it is a type of voltammetry 

 3.  it is based on Ohmôs law 

 4.  it uses ion selective electrode 

 

32. ÔɨØɟÑ ßɟ{Śɟ{Êʇ ¾ɭ εÙ¤ Ťę ÞÈɭÏ yĞ ÙÍɟ ÔïÑɭ 
¾ɟ Þßɡ ŎÖ ßɮ] 

 1.  B5H9 < B6H10 < B10H14 

 2.  B10H14 < B5H9 < B6H10  

 3.  B6H10 < B10H14 < B5H9 

 4.  B10H14 < B6H10 < B5H9 

32. The order of increasing Brønsted acidity for 

boron hydrides is  

  1.  B5H9 < B6H10 < B10H14 

 2.  B10H14 < B5H9 < B6H10  

 3.  B6H10 < B10H14 < B5H9 

 4.  B10H14 < B6H10 < B5H9 

 
33. ȑÑĞ ÑεÙζ¿Í Ħ ÒɠÜɠé Öʃ Þɭ ȒÅÑ¾ɭ εÙ¤ ŢÛɟßɡ 

ÞɰØÃÑɟ zÃØÌ ÏÜɟxÑɟ Ţĕ ×ɟεÜÍ ßɮ, Ûß ßʅ 

 A. [NiCl 4]
2-

 (ÃÍĥ ÓÙ¾ɥ×),  
 B. IF7 (ÒɰÃÞÖÑÍɟà ʬθÛθÒØɟεÖÊɠ×),  

 C. [CoF6]
3-

 (yĥ ÈÓÙ¾ɥ×),  

 D. Fe(CO)5 (ȐŝÞÖÑÍɟà ʬθÛθÒØɟεÖÊɠ×) 

 1.  B  ÍÎɟ  C  2.     B ÍÎɟ  D 

 3.  C ÍÎɟ  D  4.     A ÍÎɟ  D 

 
33. Among the following, species expected to 

show fluxional behaviour are 

 A. [NiCl 4]
2-

 (tetrahedral),  

 B. IF7 (pentagonal bipyramidal),  

 C. [CoF6]
3-

 (octahedral),  

 D. Fe(CO)5 (trigonal bipyramidal) 

 1.  B and C  2.     B and D 

 3.  C and D  4.     A and D 

 

34. [Si6O18]
12-

 Öʃ ÛÙ× ¾ɟ Þɟ{Å ÍÎɟ }ÒȒĦÎÍ 
Þɰ×ȓĆ Í ßȓ¤ ÃÍȓĥ ÓÙ¾ʇ ¾ɥ Þɰć ×ɟ ßɮ, ŎÖÜ9  

 1. 6  ÍÎɟ 6  2.    12  ÍÎɟ  6 

 3.  12  ÍÎɟ 12  4.     6  ÍÎɟ  12 

 
34. The ring size and the number of linked 

tetrahedra present in [Si6O18]
12-

 are, 

respectively, 

 

 1. 6 and 6  2.     12 and 6 

 3.  12 and 12  4.     6 and 12 

 

35. yÌȓ C3O2 ¾ɥ ÞɰØÃÑɟ Øɮζ¿¾ ßɮ] {Þ ×ɩκÀ¾ Öʃ  

 1.  4 ů  ÍÎɟ 4 p zÔę Ð ßʅ]   
 2.  3 ů ÍÎɟ 2 p zÔę Ð ßʅ] 

 3.  2 ů ÍÎɟ 3 p zÔę Ð ßʅ] 
 4.  3 ů ÍÎɟ 4 p zÔę Ð ßʅ] 

 
35. The molecule C3O2 has a linear structure. 

This compound has 

 1.  4 ů and 4 p bonds 

 2.  3 ů and 2 p bonds 

 3.  2 ů and 3 p bonds 

 4.  3 ů and 4 p bonds 
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36. ȑÑĞ ÑεÙζ¿Í ×ȓĈ Öʇ Öʃ Þɭ η¾ÞÖʃ ÐɟȒĕÛ¾ 
Ȑŝč ×ɟ×ʃ yÞɟÖɟę × ȼÒ Þɭ }ċ Ã ßʅ? 

 1.  Eu, Yb  2.     Sm, Tm 

 3.  Gd, Lu  4.     Nd, Ho 

 
36. The metallic radii are abnormally high for 

which of the following pairs? 

 1.  Eu, Yb  2.     Sm, Tm 

 3.  Gd, Lu  4.     Nd, Ho 

 

37. ȑÑĞ ÑεÙζ¿Í ×ɩκÀ¾ʇ Öʃ Þɭ Ïɨ ¥ÑɮȒęÈ¨ÖØʇ ¾ɨ 
ÒȏßÃɟȑÑ¤]  

  

 1. A ÍÎɟ  B  2.     A ÍÎɟ  C 

 3. B ÍÎɟ  D  4.     C ÍÎɟ D 

 

37. Identify two enantiomers among the following 

compounds. 

 

  

  
  

 1. A and B  2.     A and C 

 3. B and D  4.     C and D 

 

38. ȑÑĞ ÑεÙζ¿Í yεÕηŎ×ɟ Öʃ }ĕ Òę Ñ Öȓć × }ĕ ÒɟÏ 
ßɮ]  

  

1. 
 

2. 
 

3. 

 

4. 
 

 

38. The major product formed in the following 

reaction is 

  

1. 
 

2. 
 

3. 

 

4. 
 

 

39. ȑÑĞ ÑεÙζ¿Í yεÕηŎ×ɟ Öʃ }ĕ Òę Ñ Öȓć × }ĕ ÒɟÏ ßɮ] 

   

1. 

 

2. 

 

3. 
 

4. 

 

 

39. The major product formed in the following 

reaction is 

  

1. 
 

2. 

 

3. 
 

4. 
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40. ȑÑĞ ÑεÙζ¿Í yεÕηŎ×ɟ Öʃ }ĕ Òę Ñ Öȓć × }ĕ ÒɟÏ 
ßɮ] 

  

1. 
 

2. 

 

3. 

 

4. 

 

 

40. The major product formed in the following 

reaction is 

  

1. 

 

2. 

 

3. 

 

4. 

 

 

41. ȑÑĞ ÑεÙζ¿Í yεÕηŎ×ɟ Öʃ }ĕ Òę Ñ Öȓć × }ĕ ÒɟÏ 
ßɮ] 

  

 

 

1.

 1.  

2. 

 

3. 

 

4. 

 

 

 

41. The major product formed in the following 

reaction is 

  
 

1. 

 

2. 

 

3. 

 

4. 

 

 

42. ȑÑĞ ÑεÙζ¿Í yεÕηŎ×ɟ¨ɰ Öʃ Öȓć × }ĕ ÒɟÏ A  ÍÎɟ 
B  ßʅ]   

  

  

1. 
 

2. 
 

3. 
 

4. 
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42. The major products A and B in the following 

reactions are 

  

  

1. 
 

2. 
 

3. 
 

4. 
 

 

43. CuSO4 ÍÎɟ H2SO4 ¾ɭ ÞɟÎ D-ÖɮÑɨÞ 'D-Mannose) 
¾ɟ ¥ÞɠÈɨÑ Öʃ ÒĤ ÃÛɟßÑ ÏɭÍɟ ßɮ]  

  

  

1. 

 

2. 

 

3. 

 

4. 

 

 

43. D-Mannose upon refluxing in acetone with 

CuSO4 and H2SO4 gives 

  

 

1. 
 

2. 

 

3. 

 

4. 

 

 

44.  (2E,4Z,6E)-Êɭ¾ɟŘɟ{|Ñ ¾ɥ Ţ¾ɟÜ ØɟÞɟ×ȑÑ¾ 
yεÕηŎ×ɟ Þɭ }ĕ Òę Ñ Öȓć × }ĕ ÒɟÏ ßɮ]   

  

1. 1. 

 

2. 

 

3. 

 

4. 

 

 

44. The major product formed by photochemical 

reaction of (2E,4Z,6E)-decatriene is  

 

1. 

 

2. 

 

3. 

 

4. 
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45. ȑÑĞ ÑεÙζ¿Í yεÕηŎ×ɟ ¾ɭ εÙ¤ Þßɡ ¾ÎÑ ßɮ]  

  

 

45. The correct statement about the following 

reaction is that 

   

1. 

 

2. 

 

3. 

 

4. 

 

 
 

46. ÑɠÃɭ ȏÏ×ɭ À×ɭ 1
H NMR zɰ¾Êʇ Þɭ ÞɰÀÍ ×ɩκÀ¾ 

¾ɥ ÞɰØÃÑɟ ßɮ]   
 

1
H NMR (DMSO-d6): d 7.75 (dd, J = 8.8, 2.4 Hz, 

1H), 7.58 (d, J = 2.4 Hz, 1H), 6.70 (d, J = 8.8 Hz, 

1H), 6.50 (broad s, 2H), 3.80 (s, 3H). 

  

1. 

 

2. 

 

3. 

 

4. 

 

 

 

46. The structure of the compound that matches 

the 
1
H NMR data given below is 

 
1
H NMR (DMSO-d6): d 7.75 (dd, J = 8.8, 2.4 

Hz, 1H), 7.58 (d, J = 2.4 Hz, 1H), 6.70 (d, J = 

8.8 Hz, 1H), 6.50 (broad s, 2H), 3.80 (s, 3H). 

  

1. 

 

2. 

 

3. 

 

4. 

 

 

 

 

 

 

1. 

 

©Ø yεÕηŎ×ɟ ¾ɟÔɶÑ 
ÖĘ ×ÛÍɶ ¾ɭ ʬÛɟØɟ  
yŐÞȎØÍ ßɮ  

 

2. 

 

©Ø yεÕηŎ×ɟ Ñɟ{ŘɡÑ 
ÖĘ ×ÛÍɶ ¾ɭ ʬÛɟØɟ  
yŐÞȎØÍ ßɮ  

 

 

 

3. 

 

©Ø yεÕηŎ×ɟ ÑɨȎØxÜ 
Ţ¾ɟØ-II  ÒÎ ʬÛɟØɟ  
yŐÞȎØÍ ßɨÍɠ ßɮ 

 

4. 

 

©Ø yεÕηŎ×ɟ ÑɨȎØxÜ 
Ţ¾ɟØ-I ÒÎ ʬÛɟØɟ  
yŐÞȎØÍ ßɨÍɠ ßɮ 

 



15 
 

47. ȒÅÞÖʃ ÞɰØÃÑɟ ÍÎɟ ¾ɟÔɼȑÑÙ ¾ɥ ÍÑÑ zÛȗȑÍ 
¾ɟ Þßɡ εÖÙɟÑ ßɮ, Ûß ÞɭÈ ßɮ]    

¾ɦÙÖ  A ¾ɦÙÖ  B 

P. 

 

X. 1750 cm
-1
 

Q. 

 

Y. 1770 cm
-1
 

R. 

 

Z. 1800 cm
-1
 

   

 1. P-Y, Q-Z, R-X 2.     P-Y, Q-X, R-Z 

 3. P-Z, Q-Y, R-X 4.     P-X, Q-Z, R-Y 

 
47. Correctly matched structure and carbonyl 

stretching frequency set is  

Column A Column B 

P. 

 

X. 1750 cm
-1
 

Q. 

 

Y. 1770 cm
-1
 

R. 

 

Z. 1800 cm
-1
 

   

 1. P-Y, Q-Z, R-X 2.    P-Y, Q-X, R-Z 

 3. P-Z, Q-Y, R-X 4.    P-X, Q-Z, R-Y 

 

48. a-Òɟ{ÑɠÑ 'a-pinene) ¾ɭ 1
H NMR Ħ ÒɭĆ ŘÖ Öʃ 

Ţĕ ×ɟεÜÍ ØɟÞɟ×ȑÑ¾ ÞȗȑÍ y-Íȓġ × ŢɨÈɟÑʇ ¾ɥ 
Þɰć ×ɟ ßɮ]   

   

 1.    7   2.     8 

 3. 9   4.     10 

48. The number of chemical shift non-equivalent 

protons expected in 
1
H NMR spectrum of a-

pinene is 

   

 1.    7   2.     8 

 3. 9   4.     10 

 

49. 1,2-Êɟ{Ć ÙɨØɨ¤ÎɭÑ ¾ɭ ÖɟÞ Ħ ÒɭĆ ŘÖ Öʃ, m/z ÖɟÑ  
98, 100 ÍÎɟ  102 ÒØ }ÒȒĦÎÍ εÜ¿Øʇ ¾ɟ ÙÀÕÀ 
yÑȓÒɟÍ ßɨÀɟ]   

 1.    3:1:1   2.     9:6:1 

 3. 1:1:2   4.     1:2:1 

 

49. In the mass spectrum of 1,2-dichloroethane, 

approximate ratio of peaks at m/z values 98, 

100, 102 will be  

 1.    3:1:1   2.     9:6:1 

 3. 1:1:2   4.     1:2:1 
  

50. ȑÑĞ ÑεÙζ¿Í yεÕηŎ×ɟ Öʃ }ĕ Òę Ñ Öȓć × }ĕ ÒɟÏ  
  ßɮ] 
 

  

 

1. 

 

2. 
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3. 

 

4. 

 

 

50. The major product formed in the following 

reaction is 

  

1. 

 

2. 

 

3. 

 

4. 

 

 

51. ȑÑĞ ÑεÙζ¿Í yεÕηŎ×ɟ Öʃ }ĕ Òę Ñ Öȓć × }ĕ ÒɟÏ 
ßɮ]  

  

  

1. 

 

2. 

 

3. 

 

4. 

 

 

51. The major product formed in the following reaction 

is 

  

  

1. 

 

2. 

 

3. 

MeO2C

H

H
 

4. 

 

 

52. ȑÑĞ ÑεÙζ¿Í yεÕηŎ×ɟ Öʃ }ĕ Òę Ñ Öȓć × }ĕ ÒɟÏ  
 ßɮ]  

  

  

1. 

 

2. 

 

3. 

 

4. 
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52. The major product formed in the following 

reaction is 

  

  

1. 

 

2. 

 

3. 

 

4. 

 

 

53. Ïɨ εÕę Ñ yεÕηŎ×ɟ¨ɰ Öʃ yεÕ¾Öx¾ R ¾ɥ 
Þɟę şÍɟ Öʃ ÞÖ× ¾ɭ ÞɟÎ Åɨ ÒȎØÛÍxÑ ßɨÍɟ ßɮ 
Ûß, ȑÑĞ ÑεÙζ¿Í zØɭ¿ʇ Öʃ ÏÜɟx×ɟ À×ɟ ßɮ: 

  

 {Ñ Ïɨ yεÕηŎ×ɟ¨ɰ I ÍÎɟ  II, ¾ɥ ¾ɨȏÈ×ɟɰ ßʅ, 
ŎÖÜ9  

 1. Üȕę × ÍÎɟ ¤¾ 

 2. ¤¾ ÍÎɟ Üȕę ×  
 3. Üȕę × ÍÎɟ Ïɨ  

 4. Ïɨ ÍÎɟ Üȕę ×  
 

53. The concentration of a reactant R varies with 

time for two different reactions as shown in 

the following plots: 

  

 The orders of these two reactions I and II, 

respectively, are 

 1. zero and one 

 2. one and zero 

 3. zero and two 

 4. two and zero 

 

 

54. ¤¾ ÞØÙ ÁÑɠ× ηŎĦ ÈÙ ÅɟÙ¾ Öʃ ς π ρ ÍÎɟ 
ὼώ ÍÙ ¾ɭ ÖĘ × ¾ɨÌ ßɮ,  

 1. σπЈ Þɭ ¾Ö]  
 2. σπЈ ÍÎɟ  τυЈ ¾ɭ ÖĘ ×]  
 3. τυЈ ÍÎɟ  φπЈ ¾ɭ ÖĘ ×]  
 4.  φπЈ Þɭ yκÐ¾]  

 

54. For a simple cubic crystal lattice, the angle 

between the ς π ρ plane and the ὼώ plane is   

 1. less than σπЈ 
 2. between σπЈ and τυЈ 
 3. between τυЈ and φπЈ 
 4.  greater than φπЈ 
 

55. ȑÑĞ ÑεÙζ¿Í yεÕηŎ×ɟ ¾ɭ εÙ¤, 

   

   ¾ɨ Åɨ ÏɭÍɟ ßɮ, Ûß ßɮ 

 1. Ὧ ὃ Ὧ ὄ ςὯ ὄ 

 2. ςὯ ὃ ςὯ ὄ Ὧ ὄ  

 3. Ὧ ὃ Ὧ ὄ Ὧ ὄ 

 4. ςὯ ὃ ςὯ ὄ ϳ Ὧ ὄ 

 

55. For the following reaction, 
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  is given by  

 1. Ὧ ὃ Ὧ ὄ ςὯ ὄ 

 2. ςὯ ὃ ςὯ ὄ Ὧ ὄ  

 3. Ὧ ὃ Ὧ ὄ Ὧ ὄ 

 4. ςὯ ὃ ςὯ ὄ ϳ Ὧ ὄ 

 

56. ¤¾ ʬθÛÒØÖɟÌȓ¾ yÌȓ ¾ɥ yÒκÃÍ ÞɰßȑÍ ¾ɨ,  
×ȏÏ }Þ¾ɭ ÔÙ ȑÑ×Íɟɰ¾ Öʃ ȐÔÑɟ ÒȎØÛÍxÑ η¾¤,  
Ïɨ ÀȓÑɟ ¾Ø ȏÏ×ɟ Åɟ¤ Íɨ yÌȓ ¾ɥ ¾Ğ ÒȑÑ¾ 
zÛȗȑÍ ßɨÀɠ  

 1.  ÖȕÙ zÛȗȑÍ ¾ɥ Ѝς ÀȓÑɠ  
 2. ÖȕÙ zÛȗȑÍ ¾ɥ 

Ѝ 
  ÀȓÑɠ 

 3.  ÖȕÙ zÛȗȑÍ ¾ɥ Ïɨ ÀȓÑɠ 
 4. yÒȎØÛȑÍxÍ  
 

56. If the reduced mass of a diatomic molecule is 

doubled without changing its force constant, 

the vibrational frequency of the molecule 

will be 

 1. Ѝς times the original frequency 

 2. 
Ѝ 

  times the original frequency 

 3.  twice the original frequency 

 4.  unchanged 

 

57. ÖɮĆ ÞÛɭÙ θÛÍØÌ ¾ɭ εÙ¤ ÀȑÍ ¾ɟ ÖɟÑ¾ 
θÛÃÙÑ „   ȒÅÞ ÞɰÔɰÐ ¾ɨ ÞɰÍȓĥ È ¾ØÍɟ ßɮ, 
Ûß ßɮ 

 1. „ᶿὝ   2.     „ᶿЍὝ 

 3. „ᶿρὝϳ   4.     „ᶿρЍὝϳ  

 

57. The standard deviation of speed „  for 

Maxwellôs distribution satisfies the relation  

 1. „ᶿὝ  2.     „ᶿЍὝ 

 3. „ᶿρὝϳ   4.    „ᶿρЍὝϳ  

 

58. yεÕηŎ×ɟ &Å/ ί σ#ί ς&Åί

 σ#/Ὣ  ¾ɭ εÙ¤ ЎὟ ЎὌ ¾ɟ ÖɟÑ ßɮ] 
 1. σὙὝ   2.     σὙὝ 
 3.  ὙὝ   4.      ὙὝ 

 

58. The value of ЎὟ ЎὌ for the reaction 

&Å/ ί σ#ί ς&Åί  σ#/Ὣ  is 

 1. σὙὝ   2.     σὙὝ 

 3.  ὙὝ   4.      ὙὝ 
 

59. p (ÒȎØÛɭÜ( Þɭ ×ȏÏ ÏɟÔ p (ȑÑ¾ɟ×) yκÐ¾ ßɨ Íɨ  
 1. ÒȎØÛɭÜ ʬÛɟØɟ ȑÑ¾ɟ× ÒØ ¾ɟ×x ßɨÍɟ ßɮ]  

 2. ȑÑ¾ɟ× ʬÛɟØɟ ÒȎØÛɭÜ ÒØ ¾ɟ×x ßɨÍɟ ßɮ] 

 3. ȑÑ¾ɟ× ÒØ ÒȎØÛɭÜ ¾ɟ ¾ɟ×x ÔØɟÔØ ßɨÍɟ ßɮ, 
 ÒȎØÛɭÜ ÒØ ȑÑ¾ɟ× ʬÛɟØɟ η¾¤ À×ɭ ¾ɟ×x ¾ɭ]   

 4. ȑÑ¾ɟ× ¾ɥ zę ÍȎØ¾ ~Åɟx ÔïÍɠ ßɮ] 

 

59. If the pressure p (system) is greater than the 

p (surroundings), then  

 1. work is done on the system by the 

 surroundings 

 2. work is done on the surroundings by the 

 system 

 3. work done on the system by the 

 surroundings is equal to the work done 

 on the surroundings by the system  

 4. internal energy of the system increases 

 

60. Ïɨ εÕę Ñ Üȕę ×ɭĕ ÍØ zÒØɭÈØ  ὃ  ÍÎɟ  ὄ 

ὃ ὄ  ÞɰÔɰÐ  
 ὃ ὄ ὃ ὄ ὃ ὄ   ¾ɨ Þę Íȓĥ È ¾ØÍɭ 

ßʅ, ÅÔ   
 1. ὃὄ ὃ  ÍÎɟ  ὄὃ ὄ  

 2. ὃὄ  ὄὃ π 

 3. ὃ  ÍÎɟ  ὄ ȑÑØɰ¾ȓÜ ßʅ]  

 4. ὃὄ  ὄὃ π 

 

60. Two different non-zero operators ὃ and ὄ 

ὃ ὄ  satisfy the relation 

  ὃ ὄ ὃ ὄ ὃ ὄ  , when  

 1. ὃὄ ὃ  and ὄὃ ὄ  

 2. ὃὄ  ὄὃ π 

 3. ὃ and ὄ are arbitrary  

 4. ὃὄ  ὄὃ π 
 

61. ÍɠÑ z×ɟÖɠ ÁÑɠ× ÔɟĆ Þ Öʃ ¤¾ ¾Ì ¾ɥ ~Åɟx 
ȑÑĞ ÑÍÖ yÛĦ Îɟ ¾ɥ ~Åɟx Þɭ 3 ÀȓÑɠ ßɨ Íɨ ¾Ì 
¾ɥ }ĕ ÍɭȒÅÍ yÛĦ Îɟ Öʃ yÒťĥ ÈÍɟ ßɮ  

 1. 3   2.     2 

 3. 1   4.     4 

 

61. The degeneracy of an excited state of a 

particle in 3-dimensional cubic box with 

energy 3 times its ground state energy is 

 1. 3   2.     2 

 3. 1   4.     4 
 

62. ¤¾ yεÕηŎ×ɟ ¾ɭ εÙ¤ ЎὌ ȒÅÞ zØɭ¿ ¾ɭ ËɟÙ 
¾ɭ Íȓġ × ßɨÍɟ ßɮ Ûß ßɮ  

 1. ЎὋ versus  ρȾὝ 

 2. ЎὋ versus Ὕ 
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 3. ЎὋȾὝ versus Ὕ 

 4. ЎὋȾὝ versus ρȾὝ 

 

62. ЎὌ of a reaction is equal to slope of the plot of 

 1. ЎὋ versus  ρȾὝ 

 2. ЎὋ versus Ὕ 

 3. ЎὋȾὝ versus Ὕ 

 4. ЎὋȾὝ versus ρȾὝ 

 

63. ÞØÙ ÙʅÀĞ ×ȕØ ÞÖÍɟÒɠ ¾ɭ εÙ¤ Þßɡ ȼÒ ßɮ  

 1. — ὑὴ 

 2. — ὑὴϳ  

 3. — ὑὴȾρ ὑὴ 

 4. — ρ ὑὴὑὴϳ  

 

63. The correct form for a simple Langmuir 

isotherm is  

 1. — ὑὴ 

 2. — ὑὴϳ  

 3. — ὑὴȾρ ὑὴ 

 4. — ρ ὑὴὑὴϳ  

 

64. ¾ɨÙɟØɟ~Ü ȑÑ×Ö L  L̄ fiЍὧ  Öʃ  L̄   
ÍÎɟ  fi  

  1. ¾ɭÛÙ Ħ Èɦ{η¾×ɨÖɠŘɡ ÒØ ȑÑÕxØ ¾ØÍɭ ßʅ]  

 2. ¾ɭÛÙ θÛĘ ×ȓÍ-yÒÁʨ× ¾ɥ θÛεÜĥ È 
 ÒßÃɟÑ ÒØ ȑÑÕxØ ¾ØÍɭ ßʅ]   

 3. θÛĘ ×ȓÍ-yÒÁʨ× ¾ɥ θÛεÜĥ È ÒßÃɟÑ Þɭ 
 Ħ ÛÍɰŝ ßɨÍɭ ßʅ]   

 4. Öȓć × ȼÒ Þɭ ŎÖÜ9 θÛĘ ×ȓÍ yÒÁʨ× ¾ɥ 
 θÛεÜĥ È ÒßÃɟÑ ÍÎɟ Ħ Èɦ{η¾×ɨÖɠŘɡ ÒØ 
 ȑÑÕxØ ¾ØÍɭ ßʅ]  

 

64. In Kohlrausch law L  L̄ fiЍὧ, L̄  

and fi  

 1. depend only on stoichiometry  

 2. depend only on specific identity of the 

 electrolyte 

 3. are independent of specific identity of  the 

 electrolyte 

 4. are mainly dependent on specific identity 

 of the electrolyte and stoichiometry, 

 respectively  

 

65. ὓ Ͻὓ  ¾ɭ ÀȓÌÑ ¾ɭ εÙ¤ Þßɡ ģ ×ɰÅ¾ ßɮ   

[ὓ  ÍÎɟ  ὓ  ÔßȓÙ¾ ¾ɭ εÙ¤ ŎÖÜ9 Þɰć ×ɟ-
©ÞÍ ÍÎɟ ÕɟØ ©ÞÍ ÖɨÙØ ÞɰßȑÍ×ɟɰ ßʅ]  

 1. ὔ Вὔ ὓ   2.     ὔ Вὔ ὓ  

 3. ὔȾ
i

i

i MNä   4.     ὔȾ
2

i

i

i MNä  

65. The correct expression for the product 

ὓ Ͻὓ   [ὓ  and ὓ  are the number-

average and weight average molar masses, 

respectively, of a polymer] is 

 1. ὔ Вὔ ὓ   2.    ὔ Вὔ ὓ  

 3. ὔȾ
i

i

i MNä   4.    ὔȾ 2

i

i

i MNä  

66. 0.1M Na2SO4 θÛÙ×Ñ ¾ɭ ÞÖɟÑ z×ȑÑ¾ àÖÍɟ 
¾ɭ MgSO4 ¾ɭ θÛÙ×Ñ ¾ɥ ÞɟɰşÍɟ ßɮ 

 1. 0.05 M   2.     0.067 M 

 3. 0.075 M  4.     0.133 M 

 

66. The concentration of a MgSO4 solution 

having the same ionic strength as that of a 

0.1M Na2SO4 solution is 

 1. 0.05 M  2.     0.067 M 

 3. 0.075 M  4.     0.133 M 

 

67. ὅςί  ὅςὴ  sp Þɰ¾Ø ¾à¾ʇ ¾ɭ ȼÒ ¾ɨ ÏÜɟxÍɟ 
ßɮ ςί  ÍÎɟ  ςὴ ÒȗÎ¾ ȼÒ Þɭ ŢÞɟÖɟę ×ɠ¾ȗÍ ßʅ)]  
}ÒØɨĆ Í sp Þɰ¾Ø ¾à¾ʇ ¾ɭ ŢÞɟÖɟę ×ɠ¾ȗÍ ȼÒʇ 
¾ɭ εÙ¤  ÀȓÌɟɰ¾ ßʅ] 

  1. ὅ
Ѝ
 ȟὅ

Ѝ
 

 2. ὅ  ȟ      ὅ  

 3. ὅ
Ѝ
 ȟ    ὅ  

 4. ὅ ȟ       ὅ
Ѝ
     

 

67. sp hybrid orbitals are of the form 

 ὅςί  ὅςὴ ςί ÁÎÄ ςὴ are normalised 

individually).  The coefficients of the norma- 

lized form of the above sp hybrid orbitals are 

 1. ὅ
Ѝ
 ȟ    ὅ

Ѝ
 

 2. ὅ  ȟ      ὅ  

 3. ὅ
Ѝ
 ȟ    ὅ  

 4. ὅ ȟ       ὅ
Ѝ
     

 

68. ȑÑĞ ÑεÙζ¿Í Öʃ Þɭ Þßɡ ¾ÎÑ ßɮ 

 1. N2
+
 ¾ɥ yÒɭàɟ N2 ¾ɟ zÔę Ð ŎÖ yκÐ¾ 

 ßɮ yÍ9 N2
 ¾ɥ zÔę Ð ÙĞ Ôɟ| N2

+ ¾ɥ 
 yÒɭàɟ  yκÐ¾ ßɨÍɠ ßɮ]     

 2. N2 ¾ɥ yÒɭàɟ N2
+ ¾ɟ zÔę Ð ŎÖ yκÐ¾ 

 ßɮ yÍ9 N2
+ ¾ɥ zÔę Ð ÙĞ Ôɟ| N2 ¾ɥ 

 yÒɭàɟ yκÐ¾ ßɨÍɠ ßɮ]    
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 3. N2
+
 ¾ɥ yÒɭàɟ N2 ¾ɟ zÔę Ð ŎÖ yκÐ¾ 

 ßɮ yÍ9 N2
 ¾ɥ θÛ×ɨÅÑ ~Åɟx N2

+ ¾ɥ yÒɭàɟ 
 yκÐ¾ ßɨÍɠ ßɮ]    

 4. N2
+
 ¾ɥ yÒɭàɟ N2

 ¾ɟ zÔę Ð ŎÖ ¾Ö ßɮ 
 yÍ9 N2

 ¾ɥ θÛ×ɨÅÑ ~Åɟx N2
+ ¾ɥ yÒɭàɟ 

 ¾Ö ßɨÍɠ ßɮ 
 

68. The correct statement among the following is 

 1. N2 has higher bond order than N2
+
 and 

 hence has larger bond length compared   

  to N2
+
 

 2. N2
+
 has higher bond order than N2 and 

 hence has larger bond length compared   

  to N2 

 3. N2 has higher bond order than N2
+
 and 

 hence has higher dissociation energy 

 compared to N2
+
 

 4. N2 has lower bond order than N2
+
 and 

 hence has lower dissociation energy 

 compared to N2
+
 energy 

 

69.  M+
 (M = Li, Na, K and Cs) ¾ɭ cryptand, C222 Þɭ 

Þɰ¾ȓÙÑ ¾ɭ εÙ¤ θÛØÃÑ ȒĦÎØɟɰ¾ ¾ɟ Þßɡ ŎÖ ßɮ 
  1.  Li

+
 < Cs

+
 < Na

+
 < K

+ 

 
2.  Li

+
 < Na

+
< K

+
 < Cs

+ 

 3.  K
+
 < Cs

+
 < Li

+
 < Na

+ 

 
4.  Cs

+
 < K

+
 < Li

+
 < Na

+ 

 

69.  The formation constant for the complexation of 

M
+
 (M = Li, Na, K and Cs) with cryptand, 

C222 follows the order 

 1.  Li
+
 < Cs

+
 < Na

+
 < K

+ 

 
2.  Li

+
 < Na

+
< K

+
 < Cs

+ 

 3.  K
+
 < Cs

+
 < Li

+
 < Na

+ 

 
4.  Cs

+
 < K

+
 < Li

+
 < Na

+ 

 

70. ¾ɦÙÖ A ¾ɭ ×ɩκÀ¾ʇ ¾ɭ εÙ¤ ¾ɦÙÖ  B ¾ɭ θÛÛØÌ 
Þɭ Þßɡ εÖÙɟÑ ßɮ  

 

¾ɦÙÖ  A ¾ɦÙÖ  B 

P. 

 

X. 
Oil of 

Wintergreen 

Q. 

 

Y. Aspirin 

R. 

 

Z. Ibuprofen 

 1. P-Y, Q-Z, R-X  2.     P-Z, Q-X, R-Y  

 3. P-Z, Q-Y, R-X  4.     P-X, Q-Z, R-Y 

   

70. The correct match for compounds in column A 

with the description in column B is 

 Column A Column B 

P. 

 

X. 
Oil of 

Wintergreen 

Q. 

 

Y. Aspirin 

R. 

 

Z. Ibuprofen 

 

 1. P-Y, Q-Z, R-X 2.    P-Z, Q-X, R-Y 

3. P-Z, Q-Y, R-X 4.    P-X, Q-Z, R-Y 

 
Hkkx \PART 'C'  

 
71.   O2 ¾ɥ yÑȓÑɟÏ ØɟÖÑ ÍÑÑ zÛȗȑÍ (nO-O, cm

-1 
Öʃ) 1580 ßɮ] zĆ Þɠ- ȐÔÑ Öʃ zÔɰκÐÍ O2  
¾ɭ εÙ¤ nO-O  ȒÅ Þ¾ɭ ȑÑ¾È ßɮ, Ûß ßɮ   

   1.   1600   2.     1900 

 3.   800    4.     1100 

 

71.   The resonance Raman stretching frequency 

(nO-O, in cm
-1

) of O2 is 1580. The nO-O for O2 

in bound oxy-hemoglobin is close to 

   1.   1600   2.     1900 

 3.   800    4.     1100 

 

72.  ¾ɦÙÖ A ¾ɥ Ðɟĕ Ûɠ× ŢɨÈɡÑʇ ¾ɨ ¾ɦÙÖ B Öʃ ȏÏ×ɭ 
ÅɮÛ ηŎ×ɟ¨ɰ ÍÎɟ ÐɟÍȓ ¾ɭę şʇ Öʃ εÖÙɟÑ ¾ɥȒÅ¤] 

   
¾ɦÙÖ A ¾ɦÙÖ  B 

(a) ßɡÖɨĈ ÙɨȐÔÑ i.   {ÙɭĆ ŘɟÑ ¾ɮȎØ×Ø ÍÎɟ z×ØÑ 

(b) Þɟ{ÈɨŎɨÖ b ii.  {ÙɭĆ ŘɟÑ ¾ɮȎØ×Ø ÍÎɟ  ¾ɟÒØ  

(c) θÛÈɟεÖÑ B12 iii. O2 ÒȎØÛßÑ ÍÎɟ ¾ɟÒØ 

(d) ßɡÖɨÞɟ×ȑÑÑ iv. ŐȓÒ Ħ ÎɟÑɟę ÍØÌ yεÕ-
 ηŎ×ɟ¤ɰ ÍÎɟ ¾ɨÔɟġ È  

 v.  O2 ÞɰŐßÌ ÍÎɟ ¾ɨÔɟġ È  
vi. O2 ÒȎØÛßÑ ÍÎɟ z×ØÑ  

 

Þßɡ εÖÙɟÑ ßɮ  
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1.  (a)-(vi); (b)-(i); (c)-(iv)  ÍÎɟ  (d)-(iii)  

2.  (a)-(v); (b)-(i); (c)-(iv)  ÍÎɟ  (d)-(iii)  

3.  (a)-(vi); (b)-(v); (c)-(i)  ÍÎɟ  (d)-(ii)  

4. (a)-(v); (b)-(vi); (c)-(ii)  ÍÎɟ (d)-(iv) 

 

72.  Match the metalloprotein in column A with 

its biological function and metal center in 

column B  

 

Column A Column  B 

(a) Hemoglobin i.  Electron carrier and 

iron 

(b) Cytochrome b ii.  Electron carrier and 

 copper 

(c) Vitamin B12 iii. O2 transport and 

 copper 

(d) Hemocyanin iv. Group transfer 

 reactions and cobalt 

 v.  O2 storage and 

 cobalt 

 vi. O2 transport and 

iron 

 

The correct match is 

1.  (a)-(vi); (b)-(i); (c)-(iv) and (d)-(iii)  

2.  (a)-(v); (b)-(i); (c)-(iv) and (d)-(iii)  

3.  (a)-(vi); (b)-(v); (c)-(i) and (d)-(ii)  

4. (a)-(v); (b)-(vi); (c)-(ii) and (d)-(iv) 

 

73.  ÒØÖɟĔ Ûɠ× yÛÜɨÝÌ Ħ ÒɭĆ ŘɨεÖÍɠ (AAS) ¾ɭ εÙ¤ 
ȑÑĞ ÑεÙζ¿Í Öʃ Þɭ Þßɡ ¾ÎÑʇ ¾ɟ ÃȓÑɟÛ ¾ɥȒÅ¤]  

 A.  AAS ¾ɭ εÙ¤ Hg ÙɮĞ Ò }Ò×ȓĆ Í Ħ ŝɨÍ Ñßɡɰ 
 ßɮ]  

 B.  AAS ¾ɭ εÙ¤ ŐɭÓɟ{È Õήɠ ÞÛɼĕ ÍÖ 
 ÒØÖɟÌȓ ¾ζÌŝ ßɮ]  

 C.  AAS Þɭ yÐɟÍȓ̈ɰ ¾ɟ z¾ÙÑ Ñßɡɰ ¾Ø 
 Þ¾Íɭ ßʅ]  

 D.  ÐɟÍȓ z×Ñʇ ¾ɭ ¤¾ ÞɟÎ z¾ÙÑ ¾ɭ 
 εÙ¤ ICP-AES ¾ɥ yÒɭàɟ AAS }ĕ ÍÖ ßɮ  

 Þßɡ }ĕ ÍØ ßɮ  

 1.  A, B ÍÎɟ C  2.     B, C ÍÎɟ D 

 3.  C, D ÍÎɟ A  4.     D, A ÍÎɟ B 

 

73.  Pick the correct statements about Atomic 

Absorption Spectrometry (AAS) from the 

following 

 A.  Hg lamp is not a suitable source for 

 AAS 

 B.  Graphite furnace is the best atomizer for 

 AAS 

 C.  Non-metals cannot be determined with 

 AAS 

 D.  AAS is better than ICP-AES for simul- 

 taneous determination of metal ions  

 Correct answer is 

 1.  A, B and C  2.     B, C and D 

 3.  C, D and A  4.     D, A and B 

 

74. ȑÑĞ ÑεÙζ¿Í ÑɟεÕ¾ɥ× yεÕηŎ×ɟ¨ɰ Öʃ Þɭ 
ØɭιÊ×ɨ¤ȒĆÈÛ ŢŐßÌ ¾ɨ ÒßÃɟȑÑ¤  

 1.  
9
Be (g, n) 

8
Be 

 2.  
23

Na (n, g) 
24

Na 

 3.  
63
Cu (p, p 3n 9Ŭ) 

24
Na 

 4.  
107

Ag (n, n) 
107

Ag 

 

74. Identify radioactive capture from the 

following nuclear reactions 

 1.  
9
Be (g, n) 

8
Be 

 2.  
23

Na (n, g) 
24

Na 

 3.  
63
Cu (p, p 3n 9Ŭ) 

24
Na 

 4.  
107

Ag (n, n) 
107

Ag 

 

75.  Ħ ÒɭĆ ŘɨěÙȓ̈ØɨεÖ Íɠ θÛĤ ÙɭÝÌ Öʃ yɰÜ ÜɨÐÑ ÛŎ 
yØɮζ¿¾ ßɨ ÅɟÍɟ ßɮ ÅÔ  

 1.  θÛĤ Ùɭĥ × ¾ɥ yÌȓ ÞɰßȑÍ }ċ Ã ßɨÍɠ ßɮ]  

 2.  Ţ¾ɟÜ Ħ ŝɨÍ ¾ɥ ÍɠūÍɟ yκÐ¾ ßɨÍɠ ßɮ]  

 3.  θÛĤ ÙɭÝn × ¾ɥ Þɟę şÍɟ }ċ Ã ßɨÍɠ ßɮ]  

 4.  θÛĤ Ùɭĥ × ¾ɥ ÖɨÙ yÛÜɨÝ¾Íɟ }ċ Ã ßɨÍɠ ßɮ]   

 

75.  The calibration curve in spectrofluorimetric 

analysis becomes non-linear when 

 1.  molecular weight of analyte is high 

 2.  intensity of light source is high 

 3.  concentration of analyte is high 

 4.  molar absorptivity of analyte is high  

 

76.  [MnO4]  
ï
 ¾ɟ ØɰÀ ÀßØɟ ÔʅÀÑɠ ßɮ Å Ôη¾ [ReO4 ]

 ï
 

ØɰÀßɡÑ ßɮ] {Þ¾ɟ ¾ɟØÌ yκÐ¾ ~Åɟx ¾ɥ 
zÛĤ ×¾Íɟ ßɮ,   

 1.  Mn ×ɩκÀ¾ ¾ɥ yÒɭàɟ Re ×ɩκÀ¾ Öʃ dïd 

 ÞɰŎÖÌ ¾ɭ εÙ¤]  

 2.  Re ×ɩκÀ¾ ¾ɥ yÒɭàɟ Mn ×ɩκÀ¾ Öʃ dïd 

 ÞɰŎÖÌ ¾ɭ εÙ¤]  

 3.  O Þɭ Mn ¾ɥ ÍȓÙÑɟ Öʃ O Þɭ Re ¾ɨ 
 zÛɭÜ Ħ ÎɟÑɟę ÍØÌ ¾ɭ εÙ¤]  

 4.  O Þɭ Re ¾ɥ ÍȓÙÑɟ Öʃ O Þɭ Mn ¾ɨ 
 zÛɭÜ Ħ ÎɟÑɟę ÍØÌ ¾ɭ εÙ¤]  
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76.  [MnO4] 

ï
 is deep purple in color whereas 

[ReO4 ]
 ï
 is colorless. This is due to greater 

energy required for 

 1.  dïd transitions in the Re compound 

 compared to the Mn compound 

 2.  dïd transitions in the Mn compound 

 compared to the Re compound 

 3.  charge transfer from O to Re  compared 

 to O to Mn 

 4.  charge transfer from O to Mn 

 compared to O to Re 

 

77.  [(h
3
-C3H5)Mn(CO)4] ¾ɟ ŢÛɟßɡ ÞɰØÃÑɟĕ Ö¾ 

zÃØÌ ßɮ] {Þ ×ɩκÀ¾ ¾ɟ ÅÔ y-ŢÛɟßɡ 
zÃØÌ ßɨÍɟ ßɮ, Íɨ {Þ¾ɟ  

1
H NMR Ħ ÒɭĆ ŘÖ 

ÏÜɟxÍɟ ßɮ 

 1.  ¤¾ εÞĈ ÑÙ 

 2.  4:1 ¾ɭ ÍɠūÍɟ yÑȓÒɟÍ ¾ɭ Ïɨ εÞĈ ÑÙ  
 3.  2:2:1 ¾ɭ ÍɠūÍɟ yÑȓÒɟÍ ¾ɭ ÍɠÑ εÞĈ ÑÙ  
 4.  ÞÖɟÑ ÍɠūÍɟ ¾ɭ ÒɟɯÃ εÞĈ ÑÙ  
 

77.  [(h
3
-C3H5)Mn(CO)4] shows fluxional 

behaviour. The 
1
H NMR spectrum of this 

compound when it is in the non-fluxional 

state shows 

 1.  one signal 

 2.  two signals in the intensity ratio of 4:1 

 3.  three signals in the intensity ratio of 

 2:2:1 

 4.  five signals of equal intensity 

 

78.  [BrF4]
 -
, XeF6 ÍÎɟ  [SbCl6]

3-
 ¾ɭ ¾ɭę şɡ× ÒØÖɟÌȓ 

ÒØ ¤¾¾ɥ {ÙɭĆ ŘɟÑ ×ȓĈ Öʇ ¾ɥ Þɰć ×ɟ ßɮ ŎÖÜ9  
 1.  2, 0 ÍÎɟ 1  2.     1, 0 ÍÎɟ 0 

 3.  2, 1 ÍÎɟ 1  4.     2, 1 ÍÎɟ 0 

 

78. The number of lone pair(s) of electrons on 

the central atom in [BrF4]
 -
, XeF6 and 

[SbCl6]
3-

 are, respectively, 

 1.  2, 0 and 1  2.     1, 0 and 0 

 3.  2, 1 and 1  4.     2, 1 and 0 

 

79. ȑÑĞ ÑεÙζ¿Í yεÕηŎ×ɟ ÒØ θÛÃɟØ ¾ɥȒÅ¤ [A] ¾ɭ 
εÙ¤ ÞɰÕÛ ÞÖɟÛ×Ûʇ ¾ɥ Þɰć ×ɟ ßɮ  : 

 N3P3Cl6 + 6 HNMe2 ­ N3P3Cl3(NMe2)3  + 3  

     [A] 

 Me2NHÅHCl.   

 1.  4   2.     3 

 3.  2   4.     5 

 

79. Consider the following reaction: 

 N3P3Cl6 + 6 HNMe2 ­ N3P3Cl3(NMe2)3  + 3  

     [A] 

 Me2NHÅHCl.              

 The number of possible isomers for [A] is 

 1.  4   2.     3 

 3.  2   4.     5 

 

80. [C2B5H7] ¾ɥ ÞɰØÃÑɟ ¾ɟ Ţ¾ɟØ Wadeôs ȑÑ×Öʇ 
¾ɟ Ţ×ɨÀ ¾Ø ÔÍɟ{¤  

 1.  nido   2.     closo 

 3.  arachno  4.     hypho 

 

80. Using Wadeôs rules predict the structure type 

of [C2B5H7]. 

 1.  nido   2.     closo 

 3.  arachno  4.     hypho 

 

81. ȑÑĞ ÑεÙζ¿Í Þɰ¾ȓÙʇ Öʃ Þɭ Åɨ η¾ØɭÙ ßɮ.ßʅ, Ûß ßɮ.ßʅ  
 A. [Co(ox)3]

3-
, B. trans-[CoCl2(en)2]

+
,      

 C. [Cr(EDTA)]
 - 

 1.  A ÍÎɟ  B  2.     C ÍÎɟ B  

 3.  C ¾ɭÛÙ  4.     A ÍÎɟ C 

 

81. Among the following complexes  

 A. [Co(ox)3]
3-

,  B. trans-[CoCl2(en)2]
+
,     

 C. [Cr(EDTA)]
 -
 the chiral one(s) is/are,

 

 1.  A and B  2.     C and B  

 3.  C only  4.     A and C 

 

82.   ¤¾ ÐɟÍȓ Þɰ¾ȓÙ ¾ɭ εÙ¤ ÖɦÞÔɩØ Ħ ÒɭĆ ŘÖ Þɭ Åɨ 
ÞȕÃÑɟ ŢɟĚ Í ßɨÍɠ ßɮ, Ûß ßɮ   

 A.   ÐɟÍȓ ¾ɥ zĆ Þɠ¾ØÌ yÛĦ Îɟ ¤Ûɰ ȒĦÒÑ 
 yÛĦ Îɟ  

 B.   ÐɟÍȓ Þɭ ÞÖę Û×ȑÍ εÙÀę Êʇ ¾ɟ Ţ¾ɟØ  

 C.   ÐɟÍȓ ¾ɥ ÑɟεÕ¾ɥ× ȒĦÒÑ yÛĦ Îɟ  
 D.   ÐɟÍȓ ¾ɥ č ×ɟεÖȑÍ]  

 Þßɡ }ĕ ÍØ ßɮ  

 1.    A ÍÎɟ C  2.     B ÍÎɟ C 

 3.   A, B ÍÎɟ D  4.     B ÍÎɟ D  

 

82.   Mössbauer spectrum of a metal complex 

gives information about 

 A.   oxidation state and spin state of metal 

 B.   types of ligands coordinated to metal 

 C.   nuclear spin state of metal  

 D.   geometry of metal 

 Correct answer is 

 1.    A and C  2.     B and C 

 3.   A, B and D  4.     B and D  

 

83.   ×ȓØɭÑɨÞɠÑ ¾ɭ εÙ¤ Þßɡ ¾ÎÑ ßɮ.ßʅ: 
 (A)  ×ȕØɭȑÑ×Ö ¾ɥ zĆ Þɠ¾ØÌ yÛĦ Îɟ ó+4ô ßɮ] 
 (B)  {ÞÖʃ Þɟ{Ć Ùɨ¦Ć ÈɟÈɭŘɟ|Ñɟ{Ê εÙÀę Ê ßɮ] 
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 (C)  ×ß ¤¾ Ôɰη¾Í ÞɰØÃÑɟ ¾ɟ Þɮę ÊθÛÃ 
 ×ɩκÀ¾ ßɮ]  

 (D)  {Þ ÒØ ó-2ô zÛɭÜ ßɮ]  

 Þßɡ }ĕ ÍØ ßɮ  

 1.  A ÍÎɟ  B   2.     B ÍÎɟ C 

 3.  A ÍÎɟ D  4.     B ¾ɭÛÙ  
 

83.   For uranocene, the correct statement(s) 

is/are: 

 (A)  oxidation state of uranium is ó+4ô. 

 (B)  it has cyclooctatetraenide ligands 

 (C)  it is a bent sandwich compound 

 (D)  it has ó-2ô charge. 

 Correct answer is 

 1.  A and B   2.     B and C 

 3.  A and D  4.     B only 

 

84.   ¾ɟÔɼȑÑÙ ÖɭÈÙɭÈʇ [V(CO)6]
-
 ÍÎɟ  [Co(CO)4]

-
 

¾ɥ  H3PO4,
 
 Þɭ yεÕηŎ×ɟ Öʃ }ĕ Òę Ñ yɰȑÍÖ 

}ĕ ÒɟÏ ßʅ  ŎÖÜ9  
 1.   V(CO)6  ÍÎɟ  HCo(CO)4 

 2.   HV(CO)6  ÍÎɟ Co2(CO)8 

 3.   [H2V(CO)6]
+
 ÍÎɟ HCo(CO)4 

 4.   V(CO)6 ÍÎɟ Co2(CO)8 

 

84.   The final products of the reaction of carbonyl 

metalates [V(CO)6]
-
 and [Co(CO)4]

-
 with 

H3PO4,
 
 respectively, are 

 1.   V(CO)6 and HCo(CO)4 

 2.   HV(CO)6  and Co2(CO)8 

 3.   [H2V(CO)6]
+
 and HCo(CO)4 

 4.   V(CO)6 and Co2(CO)8 

 

85.  [Co(CN)5Cl]
3ï

 ¾ɥ  OH
ï
 Þɭ ŢȑÍĦ ÎɟÒÑ yεÕηŎ×ɟ, 

Åɨ [Co(CN)5(OH)]
3ï

 ÏɭÍɠ ßɮ, ¾ɭ εÙ¤ Þßɡ ¾ÎÑ ßɮ, 
 1.  ×ß ŢÎÖ ¾ɨȏÈ ¾ɥ ÀȑÍ¾ɥ ¾ɟ yÑȓÞØÌ 

 ¾ØÍɠ ßɮ]  

 2.  {Þ¾ɥ ÏØ ÏɨÑʇ yεÕ¾Öx¾ʇ ¾ɥ Þɟę şÍɟ  ¾ɭ 
 ÞÖɟÑȓÒɟÍɠ ßɮ]  

 3.  ×ß SN
1
CB ηŎ×ɟθÛκÐ ¾ɟ yÑȓÞØÌ ¾ØÍɠ ßɮ]  

 4.  {Þ¾ɥ ÏØ ¾ɭÛÙ [OH]
ï ¾ɥ Þɟę şÍɟ ÒØ 

 ȑÑÕxØ ßɮ]  

 

85.  The correct statement about the substitution 

reaction of [Co(CN)5Cl]
3ï

 with OH
ï
 to give 

[Co(CN)5(OH)]
3ï

 is, 

 1.  it obeys first order kinetics 

 2.  its rate is proportional to the concentr-

 ation of both the reactants 

 3.  it follows the SN
1
CB mechanism 

 4.  its rate is dependent only on the concen-

 tration of [OH]
ï
 

 

86.  [Co(NH3)5Cl]
2+

 ¾ɟ ÅÙɡ× Cr
2+ Þɭ ¤¾ {ÙɭĆ ŘɟÑ 

yÒÃ×Ñ ¤¾ ×ɩκÀ¾ Y ÏɭÍɟ ßɮ] ×ɩκÀ¾ Y ¾ɟ 
şȓÍÀȑÍ Þɭ ÅÙ-yÒÁÈÑ ßɨÍɟ ßɮ] Y ßɮ,  

 1.  [Co(NH3)5]
2+

  2.    [Co(NH3)5(OH)]
+ 

 
3.  [Co(NH3)4(OH)2] 4.    [Cr(H2O)5Cl]

2+
 

 

86.  Aqueous Cr
2+

 effects one electron reduction of 

[Co(NH3)5Cl]
2+

 giving compound Y. Compo- 

und Y undergoes rapid hydrolysis. Y is, 

 1.  [Co(NH3)5]
2+ 

 2.   [Co(NH3)5(OH)]
+
 

 3.  [Co(NH3)4(OH)2] 4.   [Cr(H2O)5Cl]
2+

 

 

87.  BCl3 ¾ɥ  NH4Cl Þɭ yεÕηŎ×ɟ ¤¾ }ĕ ÒɟÏ A ÏɭÍɠ 
ßɮ Åɨ NaBH4 Þɭ yÒÃȑ×Í ßɨ¾Ø }ĕ ÒɟÏ B  ÏɭÍɟ 
ßɮ] }ĕ ÒɟÏ B Þɭ HCl yεÕηŎ×ɟ ¾Ø¾ɭ ×ɩκÀ¾ C 
ÏɭÍɟ ßɮ, Ûß ßɮ 

 1.  Cl3B3N3H9  2.     [ClBNH] 3 

 3.  [HBNH] 3  4.     (ClH)3B3N3(ClH)3  

 

87.  The reaction of BCl3 with NH4Cl gives 

product A which upon reduction by NaBH4 

gives product B. Product B upon reacting 

with HCl affords compound C, which is 

 1.  Cl3B3N3H9  2.   [ClBNH] 3 

 3.  [HBNH] 3  4.   (ClH)3B3N3(ClH)3  

 

88. [Ru(CO)3] ¿ɰÊ, Ć ÙĦ ÈØ zÔę ÐÑ Öʃ Þɰ×ɨÅ¾Íɟ 
{ÙɭĆ ŘɟÑʇ ¾ɥ Åɨ Þɰć ×ɟ }ÒÙĜ Ð ¾ØÍɟ ßɮ, Ûß ßɮ  

 1.  1   2.     14 

 3.  6   4.     2 

 

88. The number of valence electrons provided by 

[Ru(CO)3] fragment towards cluster bonding 

is 

 1.  1   2.     14 

 3.  6   4.     2 

 

89. ÈɮÑɭÔɭ-ÞȕÀɮÑɨ 'Tanabe-Sugano) zØɭ¿ʇ ¾ɭ εÙ¤ Þßɡ 
¾ÎÑʇ ¾ɟ ÃȓÑɟÛ ¾ɥȒÅ¤] 

 A.  ×ß E/B ¾ɟ Do/B ¾ɭ ÞĞ Öȓ¿ yɰ¾Ñ ßɮ]  

 B.  ȑÑĞ ÑÍÖ ÒÏ ¾ɥ ~Åɟx ¾ɨ Üȕę × ~Åɟx ÙɭÍɭ ßʅ]  
 C.  ÞÖɟÑ ÞÖεÖȑÍ ¾ɭ ÒÏ ¤¾ ÏȕÞØɭ ¾ɨ ŎɟÞ 

 ¾ØÍɭ ßʅ]  

 D.  ÞÖɟÑ ÞÖεÖȑÍ ¾ɭ Ïɨ ÒÏ εÙÀę Ê àɭŝ 
 ŢÔÙÍɟ ÔïɟÑɭ ÒØ Ôɰη¾Í ßɨ ¾Ø ¤¾ ÏȕÞØɭ 
 Þɭ ÏȕØ ßɨ ÅɟÍɭ ßʅ]  

 Þßɡ }ĕ ÍØ ßɮ  
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 1.  A ÍÎɟ B  2.     A ÍÎɟ C 

 3.  A, B ÍÎɟ  D   4.     A, B, C ÍÎɟ  D 

 

89. Choose the correct statements about Tanabe-

Sugano diagrams: 

 A.  E/B is plotted against Do/B. 

 B.  The zero energy is taken as that of the 

 lowest term. 

 C.  Terms of the same symmetry cross each 

 other. 

 D.  Two terms of the same symmetry upon 

 increase of ligand field strength bend 

 apart from each other. 

 Correct answer is 

 1.  A and B  2.     A and C 

 3.  A, B and D   4.     A, B, C and D 

 

90.  Ùɮę ÎɭÑɟ{Êʇ ¾ɭ εÙ¤ ȑÑĞ ÑεÙζ¿Í ¾ÎÑʇ Öʃ Þɭ 
¾ɩÑ Þɭ Þĕ × ßʅ? 

 (A)  ¾ÖØɭ ¾ɭ ÍɟÒ ÒØ Eu
3+

 ¾ɟ ŢɭνàÍ 
 ÃȓĞ Ô¾ɥ× zÁȕÌx, ȒĦÒÑ-zȐÔxÈ ×ȓĈ ÖÑ 
 ʬÛɟØɟ ÒȎØ¾εÙÍ ÖɟÑ Þɭ yκÐ¾ ßɨÍɟ ßɮ]  

 (B)  Ùɮę ÎɭÑɟ{Ê zĆ Þɟ{Êʇ ¾ɥ Ţ ¾ȗȑÍ Ţ¿Ø ȼÒ 
 Þɭ yĞ Ùɡ× ßɨÍɠ ßɮ]  

 (C)  Sm(II) ¾ɥ ȒĦÎØÍɟ ¾ɟ ¾ɟØÌ {Þ¾ɥ 
 yÐxÕȗÍ }Ò¾ɨÜ ßɮ]  

 (D)  Ùɮę ÎɭÑɟ{Ê(III) z×Ñʇ ¾ɨ z×Ñ θÛÑÖ× 
 ŎɨÖɭÈɨŐɟÓɥ Þɭ ÒȗÎ¾ ¾Ø Þ¾Íɭ ßʅ]  

 Þßɡ }ĕ ÍØ ßɮ  

 1.  A ÍÎɟ  D  2.     A ÍÎɟ  B 

 3.  A ÍÎɟ  C  4.     B ÍÎɟ  C  

 

90.  Which of the following statements are TRUE 

for the lanthanides? 

 (A)  The observed magnetic moment of 

 Eu
3+

 at room temperature is higher 

 than that calculated from spin-orbit 

 coupling 

 (B)  Lanthanide oxides are predominantly 

 acidic in nature  

 (C)  The stability of Sm(II) is due to its 

 half-filled sub-shell 

 (D)  Lanthanide(III) ions can be separated 

 by ion exchange chromatography 

 Correct answer is 

 1.  A and D  2.     A and B 

 3.  A and C  4.     B and C  

 

 

 

91.   Z ¾ɭ Ţ¾ɟÜ yÒÁÈÑ  Öʃ }ĕ Òę Ñ ÖĘ ×ÛÍɶ ÍÎɟ 
yɰȑÍÖ Öȓć × }ĕ ÒɟÏ  

 

  

 ȑÑĞ ÑεÙζ¿Í Öʃ Þɭ  
 

 

 

 ßʅ   
 1.    A ÍÎɟ  D  2.     B ÍÎɟ  D 

 3.    B Í Îɟ  C  4.     A ÍÎɟ  C 

 

91.   The intermediate and the final major product 

of photolysis of Z  

 

 
from the following: 

 

 
  

 
 

 are  

 1.    A and D  2.     B and D 

 3.    B and C  4.     A and C 
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92.  [Mn2(CO)10] ¾ɥ I2 Þɭ yεÕηŎ×ɟ ȐÔÑɟ CO ¾ɥ 
àȑÍ ¾ɭ A ÏɭÍɠ ßɮ] ×ɩκÀ¾ A  120̄ C ÒØ ÀÖx 
¾ØÑɭ ÒØ CO εÙÀę Ê ÖȓĆ Í ¾Ø¾ɭ B ÏɭÍɟ ßɮ, 
ȒÅÞÖʃ MnïMn zÔę Ð Ñßɡɰ ßɨÍɟ ßɮ] θÒȎØÊɠÑ 
×ɩκÀ¾ B Þɭ yεÕηŎ×ɟ ¾Ø¾ɭ C ¾ɭ 2 Íȓġ ×ɟɰ¾ 
ÏɭÍɠ ßɮ] ȑÑĞ ÑεÙζ¿Í Öʃ Þɭ A, B, ÍÎɟ  C ßʅ  
ŎÖÜ9  

 

Mn

CO

CO

OC CO

I

OC

II

Mn

CO

I

OC

OC

O
C

C
O

Mn

I

CO

CO

CO

I

Mn

CO

py

OC

OC

I

I

Mn

py

CO

CO

CO

III

Mn

CO

CO

OC py

I

OC

IV

Mn

CO

CO

OC

OC

I

I

Mn

CO

CO

CO

CO

V  
  

 1.  II, V ÍÎɟ  IV  2.     II, III ÍÎɟ  IV 

 3.  V, III ÍÎɟ  IV 4.     II, V ÍÎɟ  III  

 

92. Reaction of [Mn2(CO)10] with I2 results in A 

without loss of CO. Compound A, on heating 

to 120̄ C loses a CO ligand to give B, which 

does not have a MnïMn bond. Compound B 

reacts with pyridine to give 2 equivalents of 

C. Compounds A, B, and C from the 

following respectively, are 

Mn

CO

CO

OC CO

I

OC

II

Mn

CO

I

OC

OC

O
C

C
O

Mn

I

CO

CO

CO

I

Mn

CO

py

OC

OC

I

I

Mn

py

CO

CO

CO

III

Mn

CO

CO

OC py

I

OC

IV

Mn

CO

CO

OC

OC

I

I

Mn

CO

CO

CO

CO

V

  

 1.  II, V and IV  2.     II, III and IV 

 3.  V, III and IV  4.     II, V and III 

 

93.   [Fe(h
5
-C5H5)(µ-CO)(CO)]2 (y-¾ɭę şÞÖεÖȑÍ×( 

¾ɭ εÙ¤ ÉɨÞ yÛĦ Îɟ Öʃ εÙ¤ À×ɭ yÛØĆ Í 
Ħ ÒɭĆ ŘÖ Öʃ nCO Ôɮę Êʇ  (cm

-1
) ¾ɟ ÙÀÕÀ Ħ ÎɟÑ 

ÍÎɟ Fe-Fe zÔę Ð ¾ɨȏÈ ßʅ  ŎÖÜ9  
 1.   (2020, 1980, 1800) ÍÎɟ ¤¾  
 2.   (2020, 1980, 1800) ÍÎɟ Ïɨ 
 3.   (2020, 1980) ÍÎɟ ¤¾ 
 4.  (2143) ÍÎɟ ¤¾ 
 

93.  The approximate positions of nCO bands 

(cm
-1

) in the solid-state infrared spectrum 

and the Fe-Fe bond order in [Fe(h
5
-C5H5)(µ-

CO)(CO)]2 (non-centrosymmetric) 

 respectively, are 

 1.   (2020, 1980, 1800) and one 

 2.   (2020, 1980, 1800) and two 

 3.   (2020, 1980) and one 

 4.  (2143) and one 

 

94.  ZSM-5 ¾ɟ ŢɨÈɟÑɠ¾ȗÍ ȼÒ Ôɭę ÅɠÑ ÍÎɟ ¤ÎɠÑ 
¾ɥ yεÕηŎ×ɟ ¾ɨ }ĕ ŢɭȎØÍ ¾Ø ¤κÎÙ Ôɭę ÅɠÑ 
ÏɭÍɟ ßɮ] {Þ }ĕ ŢɭØÌ ŢŎÖ ¾ɭ εÙ¤ Þßɡ ¾ÎÑ ßɮ  

 1.  ¥Ȓġ¾Ù ¾ɟÔxÐÑɟ×Ñ ÔÑÍɟ ßɮ]   
 2. ¾ɟÔx Ìɟ×Ñ ÔÑÍɟ ßɮ]  
 3.  Ôɭę ÅɠÑ (C6H5)

+
 ŐȓÒ Öʃ ÒȎØÛȑÍxÍ ßɨ ÅɟÍɟ ßɮ]   

 4. Ûɟ|ȑÑÙ ÖȕÙ¾ ÔÑÍɟ ßɮ]   
  

94.  Protonated form of ZSM-5 catalyzes the 

reaction of ethene with benzene to produce 

ethylbenzene. The correct statement for this 

catalytic process is 

 1.  alkyl carbocation is formed 

 2. carbanion is formed 

 3.  benzene is converted to (C6H5)
+
 group 

 4. vinyl radical is formed 

 

95. [CrF6]
3- ¾ɭ yÛÜɨÝÌ Ħ ÒɭĆ ŘÖ Öʃ ÍɠÑ 

{ÙɭĆ ŘɟȑÑ¾ ÞɰŎÖÌ 14900, 22700 ÍÎɟ 34400 

cm
-1

 ÒØ ŢɭνàÍ ßɨÍɭ ßʅ] Do ÖɟÑ (cm
-1 Öʃ) ÍÎɟ 

ÞɰÀÍ ÞɰŎÖÌ ßʅ]  

 1.  7800 ÍÎɟ 4
A2g ­ 

4
T2g 

 2.  14900 ÍÎɟ 4
A2g ­ 

4
T2g 

 3.  14900 ÍÎɟ  4T2g ­ 
4
T1g(F) 

4.  7800 ÍÎɟ 4
T2g ­ 

4
T1g(F) 

 

95. Three electronic transitions at 14900, 22700 

and 34400 cm
-1

 are observed in the 

absorption spectrum of [CrF6]
3-

. The Do 

value (in cm
-1

) and the corresponding 

transition are 

 1.  7800 and 
4
A2g ­ 

4
T2g 

 2.  14900 and 
4
A2g ­ 

4
T2g 

 3.  14900 and 
4
T2g ­ 

4
T1g(F) 

4.  7800 and 
4
T2g ­ 

4
T1g(F) 

 

96. ȑÑĞ ÑεÙζ¿Í yεÕηŎ×ɟ Öʃ  }ĕ Òę Ñ  Öȓć × }ĕ ÒɟÏ ßɮ]   
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96. The major product formed in the following 

reaction is 

  

 

 

 

 

 

 

 

 

97. ȑÑĞ ÑεÙζ¿Í ȼÒɟę ÍØÌ Öʃ ÞĞ ÖεÙÍ ßʅ ŎεÖ¾ 
ȼÒ Þɭ  

  

  

 1. Ć ÙɭÅÑ ÒȓÑθÛxę ×ɟÞ ï ¾ɨÒ ÒȓÑθÛxę ×ɟÞ ï |Ñ 
 yεÕηŎ×ɟ  

 2. ¾ɨÒ  ÒȓÑθÛxę ×ɟÞ ï Ć ÙɭÅÑ ÒȓÑθÛxę ×ɟÞ ï 
 |Ñ yεÕηŎ×ɟ 

 3. ¾ɨÒ ÒȓÑθÛxę ×ɟÞ ï  |Ñ yεÕηŎ×ɟï Ć ÙɭÅÑ 
 ÒȓÑθÛxę ×ɟÞ 

 4. |Ñ yεÕηŎ×ɟ  ï Ć ÙɭÅÑ ÒȓÑθÛxę ×ɟÞ ï 
 ¾ɨÒ ÒȓÑθÛxę ×ɟÞ  

 

97. The following transformation involves 

sequential 

  

 1. Claisen rearrangement ï Cope 

 rearrangement ï ene reaction  

 2. Cope rearrangement ï Claisen 

 rearrangement ï ene reaction 

 3. Cope rearrangement ï ene reaction ï 

 Claisen rearrangement  

 4. ene reaction ï Claisen rearrangement  ï 

 Cope rearrangement 

 

98. ȑÑĞ ÑεÙζ¿Í yεÕηŎ×ɟ ŎÖ Öʃ }ĕ Òę Ñ 
 Öȓć × }ĕÒɟÏ ßɮ  

  

 

 

 

 

 

 

 

98. The major product formed in the following 

 reaction sequence is 

  

 

 

 

 

 

 

 

 

1. 

 

2. 

 

3. 

 

4. 

 

1. 

 

2. 

 

3. 

 

4. 

 

1. 

 

2. 

 

3. 

 

4. 

 

1. 

 

2. 

 

3. 

 

4. 
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99. ȑÑĞ ÑεÙζ¿Í yεÕηŎ×ɟ ŎÖ ¾ɭ Öȓć × }ĕ ÒɟÏ A 

ÍÎɟ B  ßɮ  
 

 

1. 

 

2. 

 

3. 

 

4. 

 

 

99. The major products A and B in the following 

reaction sequence are 

 

 

1. 

 

2. 

 

3. 

 

4. 

 

 

100. ȑÑĞ ÑεÙζ¿Í yεÕηŎ×ɟ Öʃ }ĕ Òę Ñ Öȓć × }ĕ ÒɟÏ ßɮ  

   
 

1. 

 

2. 

 

3. 

 

4. 

 

 

100. The major product formed in the following 

reaction is 

  
 

1. 

 

2. 

 

3. 

 

4. 
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101.  ȑÑĞ ÑεÙζ¿Í yεÕηŎ×ɟ ŎÖʇ ¾ɭ Öȓć × }ĕ ÒɟÏ A 

ÍÎɟ B ßʅ]   

 

 1. A = D-ŞɠÞ̈; B = D-Ĉ Ùȕ¾ɨÞ  
 2. A = D-¤ȎØŞɨÞ; B = D-Ĉ Ùȕ¾ɨÞ  + D- ÖɮÑɨÞ 

 3. A = D-Şɠ¨Þ; B = D-Ĉ Ùȕ¾ɨÞ + D- ÖɮÑɨÞ  
 4. A = D-ÈɟÈxȎØ¾ yĞ Ù; B = D-Ĉ Ùȕ¾ɨÞ  
 

101. The major products A and B in the following 

reaction sequences are 

 

 1. A = D-threose; B = D-glucose 

 2. A = D-erythrose; B = D-glucose + D-

 mannose 

 3. A = D-threose; B = D-glucose + D-

 mannose 

 4. A = D-tartaric acid; B = D-glucose 

 

102. ȑÑĞ ÑεÙζ¿Í yεÕηŎ×ɟ ŎÖ ¾ɭ Öȓć × }ĕ ÒɟÏ  A 

ÍÎɟ  B ßʅ]   

 

1. 

 

2. 

 

3. 

 

4. 

 

 

102. The major products A and B in the following 

reaction sequence are 

 

1. 

 

2. 

 

3. 

 

4. 

 

 

103. ȑÑĞ ÑεÙζ¿Í yεÕηŎ×ɟ ŎÖ ¾ɭ Öȓć × }ĕ ÒɟÏ A 

ÍÎɟ  B ßʅ]   

 

  

1. 

 

2. 

 

3. 

 

4. 
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103. The major products A and B in the following 

reaction sequence are 

 

1. 

 

2. 

 

3. 

 

4. 

 

 

104.  ȑÑĞ ÑεÙζ¿Í yεÕηŎ×ɟ ŎÖ ¾ɭ Öȓć × }ĕ ÒɟÏ 
 A ÍÎɟ  B ßʅ 

   

1. 

 

2. 

 

3. 

 

4. 

 

 
 

104. The major products A and B in the following 

 reaction sequence are 

 

 

1. 

 

2. 

 

3. 

 

4. 

 

 

 

105. ȑÑĞ ÑεÙζ¿Í yεÕηŎ×ɟ ŎÖ ¾ɭ Öȓć × }ĕ ÒɟÏ  A 

ÍÎɟ  B ßʅ 
 

 

1. 

 

2. 
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3. 

 

4. 

 

 

105. The major products A and B in the following 

reaction sequence are 

 

 

1. 

 

2. 
 

3. 

 

4. 

 

 

106.  ȑÑĞ ÑεÙζ¿Í yεÕηŎ×ɟ ¾ɟ Öȓć × }ĕ ÒɟÏ ßɮ  

  

  

1. 

 

2. 

 

 

3. 

 

4. 

 

 

106.  The major product formed in the following 

reaction is 

  

 

1. 

 

2. 

 

3. 

 

4. 

 

 

107.  ȑÑĞ ÑεÙζ¿Í yεÕηŎ×ɟ ¾ɟ Öȓć × }ĕ ÒɟÏ ßɮ]  

  

 

1. 

 

2. 

 

3. 

 

4. 

 

 

 

107.  The major product formed in the following 

reaction is 

  

 

1. 

 

2. 

 

3. 

 

4. 
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108.  ȑÑĞ ÑεÙζ¿Í yεÕηŎ×ɟ ŎÖ ¾ɭ Öȓć × }ĕ ÒɟÏ  A 

ÍÎɟ B ßʅ]  

   

  

1. 

 

2. 

 

3. 

 

4. 

 

 

108.  The major products A and B in the following 

reaction sequence are 

 

 

 
 

1. 

 

2. 

 

3. 

 

4. 

 

 

109. ȑÑĞ ÑεÙζ¿Í yεÕηŎ×ɟ ŎÖ ¾ɭ Öȓć × }ĕ ÒɟÏ A 

ÍÎɟ  B ßʅ]  
 

 

 

  

1. 

 

2. 

 

3. 

 

4. 

 

 

 

109. The major products A and B in the following 

reaction sequence are 

 

 

1. 

 

2. 

 


