
 

 

 

 

  

  

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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  FOR ROUGH WORK 
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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 

1eV 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 

1eV 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. ÍɠÑ ÔßÑʇ ¾ɭ Ö¾ɟÑ ¤¾ ßɡ ÒɰȒĆÍ Öʃ ßʅ, Ùɭη¾Ñ 
ÖɰÆÙɡ ÔßÑ ÔɠÃ ÛɟÙɭ Ö¾ɟÑ Öʃ Ñßɡɰ ØßÍɠ ßɮ] 
ÞȓÔß ¾ɭ ÞÖ× ÞÔÞɭ Ôîɠ ÔßÑ ¾ɭ Ö¾ɟÑ ¾ɥ 
Äɟ×ɟ ÞÔÞɭ ÄɨÈɡ ÔßÑ ¾ɭ Ö¾ɟÑ  ÒØ ÒîÍɠ ßɮ] 
¾ɩÑ-Þɟ ȑÑĥ ¾Ýx ÜȑÍx×ɟ ȑÑ¾ɟÙɟ Åɟ Þ¾Íɟ ßɮ? 

 1. ÞÔÞɭ ÄɨÈɡ ÔßÑ ÔɠÃ Öʃ ØßÍɠ ßɮ  

 2. ÞÔÞɭ Ôîɠ ÔßÑ ÔɠÃ Öʃ ØßÍɠ ßɮ]  

 3. ÞÔÞɭ ÄɨÈɡ ×ɟ ÞÔÞɭ Ôîɠ ÔßÑ ÔɠÃ Öʃ 
 ØßÍɠ ßɮ]  

 4. ÞÔÞɭ ÄɨÈɡ ÔßÑ ¾ɟ Ö¾ɟÑ ÖɰÆÙɡ 
 ÔßÑ ¾ɭ Ö¾ɟÑ ¾ɭ ÒȕÛx Öʃ ßɮ] 

 

1. The houses of three sisters lie in the same row, 

but the middle sister does not live in the 

middle house.  In the morning, the shadow of 

the eldest sisterôs house falls on the youngest 

sisterôs house. What can be concluded for 

sure? 

 1. The youngest sister lives in the  middle. 

 2. The eldest sister lives in the middle. 

 3. Either the youngest or the eldest 

 sister lives in the middle. 

 4. The youngest sisterôs house lies on the east 

 of the middle sisterôs house. 

 

2. ¤¾ ÖȏßÙɟ   ȼÒ×ɭ X ÍÎɟ  Y ÒɮÞɭ Ùɭ¾Ø ¿ØɡÏÏɟØɡ 
¾ØÑɭ ȑÑ¾ÙÍɠ ßɮ ÍÎɟ  ȼÒ×ɭ 3.50 ¿Ãx ¾ØÑɭ ¾ɭ 
ÒĤ ÃɟÍn }Þ¾ɭ ÒɟÞ  ȼÒ×ɭ 2Y ÍÎɟ  2 X ÒɮÞɭ ÔÃÍɭ 
ßʅ] Ûß ÐÑ ØɟεÜ ȒÅÞɭ Ùɭ¾Ø Ûß ÖȏßÙɟ ¿ØɡÏÏɟØɡ 
¾ØÑɭ ȑÑ¾ÙÍɠ ßɮ, Ûß ßɮ:  

 1. ȼÒ×ɭ 48.24  2.  ȼÒ×ɭ 28.64 

 3. ȼÒ×ɭ 32.14  4.  ȼÒ×ɭ 23.42 

 

2. A woman starts shopping with Rs. X and Y 

paise, spends Rs. 3.50 and is left with Rs. 2Y 

and 2 X paise.  The amount she started with is 

 1. Rs. 48.24  2.  Rs. 28.64 

 3. Rs. 32.14  4.  Rs. 23.42 

 

3. ¤¾ ¿ɟÑ 10000ÈÑ ÍɟɰÔɭ ¾ɟ ¿ȑÑÅ ȒÅÞÖʃ 1.5 

ÕɟØ % ÍɟɰÔɟ ßɮ, ¤¾ Ħ ÖɭÙÈØ ¾ɨ ŢÏɟÑ ¾ØÍɠ ßɮ] 
Ħ ÖɭÙÈØ ¿ȑÑÅ Þɭ 80% ÍɟɯÔɟ }Þɠ ȏÏÑ ȑÑ¾ɟÙÍɟ 
ßɮ] η¾ÍÑɭ ÈÑ.ŢȑÍȏÏÑ ÍɟɯÔɟ ÔÑɟ×ɟ ÅɟÍɟ ßɮ? 

 1. 80    2.  12 

 3. 120   4.  150 

 

3. A mine supplies 10000 tons of copper ore, 

containing an average of 1.5 wt% copper, to a 

smelter every day. The smelter extracts 80% 

of the copper from the ore on the same day. 

What is the production of copper in tons/day? 

 1. 80    2.  12 

 3. 120   4.  150 

 

4. θÛεÕę Ñ ÛÝʝ Öʃ ßȓ| η¾Þɠ ÏɭÜ ¾ɥ Àɭßȕɯ ¾ɥ ÒɮÏɟÛɟØ 
¾ɨ ÏÜɟx×ɟ À×ɟ ßɮ] η¾Þ ÛÝx Öʃ ŢȑÍÜÍ ÒɮÏɟÛɟØ 
ÞÛɟxκÐ¾ ÁÈɡ? 

 
 1. 2001   2.  2002 

 3. 2003   4.  2004 

 

4. Wheat production of a country over a number 

of years is shown.  Which year recorded 

highest percent reduction in production over 

the previous year? 

 

 
 1. 2001   2.  2002 

 3. 2003   4.  2004 

 

5. ȏÏ×ɭ À×ɭ ŎÖ Öʃ yÀÙɟ ŢȑÍÖɟÑ ¾ɩÑ-Þɟ ßɨÀɟ? 
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5. What is the next pattern in the given 

sequence? 

  
 

  
 

6. ÞɰÒȕÌx ȼÒ Þɭ ÞÖȓşÅÙ ¾ɭ yɰÏØ ÔɮÉɟ ¤¾ ģ ×ȒĆÍ 
Þȕ×x ¾ɟ ÙÀɟÍɟØ ŢɭàÌ ¾ØÍɟ ßɮ] ÅÙ ¾ɭ ÔɟßØ 
η¾Þɠ ģ ×ȒĆÍ ¾ɥ ÍȓÙÑɟ Öʃ ÅÙ ¾ɭ yɰÏØ ÔɮÉɟ 
ģ ×ȒĆÍ ȑÑĞ Ñ Öʃ Þɭ ¾ɩÑ-Þɟ ŢɭàÌ ¾ØɭÀɟ? 

 1. Ñɟ Íɨ Þȕ×ɼÏ×.Þȕ×ɟxĦ Í ¾ɟ ÞÖ×, Ñɟ ßɡ 
 νàȑÍÅ ¾ɥ ¾ɨÌɠ× ÏȕØɡ ÔÏÙɭÀɠ]   

 2. Þȕ×ɼÏ× ÏɭØ Þɭ ßɨÀɟ, Þȕ×ɟxĦ Í ÒßÙɭ ßɨÀɟ, ÒØɰÍȓ 
 νàȑÍÅ ¾ɥ ¾ɨÌɠ× ÏȕØɡ yÒȎØÛȑÍxÍ ØßɭÀɠ]  

 3. Þȕ×ɼÏ×.Þȕ×ɟxĦ Í ¾ɟ  ÞÖ× yÒȎØÛȑÍxÍ ßɨÀɟ, 
 ÒØɰÍȓ νàȑÍÅ ¾ɥ ¾ɨÌɠ× ÏȕØɡ εÞ¾ȓî Åɟ×ɭÀɠ]  

 4. ȏÏÑ ¾ɥ ÞÖ×ɟÛκÐ Û  νàȑÍÅ ¾ɥ ¾ɨÌɠ× ÏȕØɡ 
 ÏɨÑʇ ÁÈʃÀʃ]  

 

6. A person completely under sea water tracks 

the Sun. Compared to an observer above 

water, which of the following observations 

would be made by the underwater observer? 

 1. Neither the time of sunrise or sunset 

 nor the angular span of the horizon 

 changes. 

 2. Sunrise is delayed, sunset is advanced, but 

 there is no change in the angular span of the 

 horizon. 

 3. Sunrise and sunset times remain unchanged, 

 but the angular span of the horizon shrinks. 

 4. The duration of the day and the  angular 

 span of the horizon, both decrease. 

 

7. ÍɠÑ ÛĦ Í̈ɰ A, B ÍÎɟ C ¾ɨ ÔɭÃÑɭ ÒØ η¾Þɠ 
ģ ×ȒĆÍ ¾ɨ A ÒØ 10% ÙɟÕ,  B ÒØ  20% ÙɟÕ ÍÎɟ 
C ÒØ 10% ßɟȑÑ ßɨÍɠ ßɮ] A ÍÎɟ C ¾ɭ Þɰ×ȓĆ Í  

 

 ÔɭÃɟÑ Öȕġ ×ʇ ¾ɭ ȸȒĥÈÀÍ }Þɭ Ñ ßɟȑÑ Û ÙɟÕ ßɨÍɟ 
ßɮ ÅÔη¾ B ÍÎɟ C ¾ɭ Þɰ×ȓĆ Í ÔɭÃɟÑ Öȕġ ×ʇ ¾ɭ 
ȸȒĥÈÀÍ }Þɭ 5% ÙɟÕ ßɨÍɟ ßɮ] }Þ ģ ×ȒĆÍ ¾ɨ 
ßɨÑɭ ÛɟÙɡ θÛÜȓǦ ßɟȑÑ ×ɟ ÙɟÕ Ć ×ɟ ßɮ? 

 1. 10% ÙɟÕ   2.  20% ÙɟÕ 
 3. 10.66% ÙɟÕ  4.  6.66% ÙɟÕ 
 

7. A man sells three articles A, B, C and gains 

10% on A, 20% on B and loses 10% on C. He 

breaks even when combined selling prices of 

A and C are considered, whereas he gains 5% 

when combined selling prices of B and C are 

considered.  What is his net loss or gain on the 

sale of all the articles? 

 1. 10% gain  2.  20% gain 

 3. 10.66% gain  4.  6.66% gain 

 

8. ÕȕÞÍß ¾ɭ àɭŝÓÙ ¾ɟ θÛεÕęÑ ~ɯÃɟ{×ʇ Û 
ÀßØɟ{×ʇ 'ÞÖȓş ÅÙĦ ÍØ ¾ɭ ÞɟÒɭà( ÒØ θÛÍØÌ 
κÃŝ Öʃ ÏÜɟx×ɟ À×ɟ ßɮ] {Þ¾ɭ zÐɟØ ÒØ ȑÑĞ Ñ Öʃ 
Þɭ ¾ɩÑ-Þɟ ¾ÎÑ yÞĕ × ßɮ? 

 

 
 

 1. ÒȗĖ Ûɠ ¾ɥ ÞÍß ¾ɟ yκÐ¾ÍØ ÕɟÀ ÞÖȓş 
 ÅÙĦ ÍØ Þɭ ÑɠÃɭ ßɮ] 

 2. ÞÖȓş ÅÙĦ ÍØ Þɭ ~ÒØ ¾ɥ ÞÍß ¾ɭ ¾ȓÙ àɭŝÓÙ 
 ¾ɟ yκÐ¾ÍØ ÕɟØ  2 η¾-Öɠ- ~ɯÃɟ| Þɭ ÑɠÃɭ ßɮ]  

 3. ÞÖȓş ÅÙĦ ÍØ Þɭ ÑɠÃɭ ¾ɥ ÞÍß ¾ɭ ¾ȓÙ àɭŝÓÙ 
 ¾ɟ ÞÔÞɭ ¾Ö ÕɟØ 4 η¾-Öɠ- ÀßØɟ| Þɭ ÑɠÃɭ ßɮ 

 4. ÞÖȓş ÅÙĦ ÍØ Þɭ ÞÛɟxκÐ¾ ÀßØɟ| ¾ɥ ÏȕØɡ  ÞÖȓş 
 ÅÙĦ ÍØ Þɭ ÞÛɟxκÐ¾ ~ɯÃɟ| Þɭ yκÐ¾ ßɮ]  

 

 

8. Based on the distribution of surface area of the 

Earth at different elevations and depths (with 

reference to sea-level) shown in the figure, 

which of the following is FALSE? 
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 1. Larger proportion of the surface of the 

 Earth is below sea-level 

 2. Of the surface area above sea-level, larger 

 proportion lies below 2 km elevation 

 3. Of the surface area below sea-level, smaller 

 proportion lies below 4 km depth 

 4. Distance from sea level to the maximum 

 depth is greater than that to the maximum 

 elevation 

 

9. Ïɨ ÛĦ Íȓ̈ɰ  A ÍÎɟ B ¾ɭ ÞÖ×-ÏȕØɡ ŐɟÓ ¾ɨ ÑɠÃɭ 
ÏÜɟx×ɟ À×ɟ ßɮ]  

 

 ×ȏÏ yàʇ ¾ɥ yÏÙɟ-ÔÏÙɡ ¾Ø Ïɡ Åɟ×ɭ Íɨ {Þɠ 
ÞȕÃÑɟ ¾ɨ ÑɠÃɭ ȏÏ×ɭ À×ɭ ŐɟÓʇ Öʃ Þɭ ¾ɩÑ-Þɟ 
ŐɟÓ ÏÜɟxÍɟ ßɮ? 

 

        

 
 

    
 

 
 

9. Time-distance graph of two objects A and B 

are shown. 

 

 
  

 If the axes are interchanged, then the same 

information is shown by 
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10. ÍɠÑ ÔĆ Þʇ Öʃ Ţĕ×ɭ¾ Öʃ 30 Ãɦ¾ÙɭÈ ßʅ, {ę ßʃ Ùɭ¾Ø 
¤¾ ÞɭġÞÖɮÑ ×ɟŝɟ ¾Ø Øßɟ ßɮ] ×ɟŝɟÛκÐ Öʃ }Þɭ 
30 ÈɨÙ ÔȕÎ Þɭ ÀȓÅØÑɟ ÒîÍɟ ßɮ] Ţĕ×ɭ¾ ÈɨÙ ÔȕÎ 
ÒØ ¤¾ ȑÑØɡà¾ ȒÅÑ ÔĆ Þʇ Öʃ Ãɦ¾ÙɭÈ ßɮ }ÑÖʃ 
Þɭ ŢȑÍ ÔĆ Þɟ ¤¾ Ãɦ¾ÙɭÈ ÈɮĆ Þ ¾ɭ ȼÒ Öʃ ÙɭÍɟ 
ßɮ] ÞÔ ÈɨÙ ÔȕÎ Þɭ ÀȓÅØÑɭ ¾ɭ ÒĤ ÃɟÍn }Þ¾ɭ ÒɟÞ 
yκÐ¾ÍÖ η¾ÍÑɠ Ãɦ¾ÙɭÈ ÔÃɠ ØßʃÀɠ? 

 1. 0    2.  30 

 3. 25    4.  20 

 

10. A chocolate salesman is travelling with 3 

boxes with 30 chocolates in each box.  During 

his journey he encounters 30 toll booths.  Each 

toll booth inspector takes one chocolate per 

box that contains chocolate(s), as tax. What is 

the largest number of chocolates he can be left 

with after passing through all toll booths? 

 1. 0    2.  30 

 3. 25    4.  20 

 

11. ¤¾ ÏȕÐÛɟÙɟ 90 ÙɡÈØ ÏȕÐ Öʃ 10 ÙɡÈØ ÒɟÑɠ 
εÖÙɟÍɟ ßɮ] ¾ȓÙ ÏȓÐ ¾ɟ 1/5

th
 ÕɟÀ ÔɭÃÑɭ ¾ɭ ÔɟÏ 

Ûß ÜɭÝ ÕɟÀ Öʃ ÔɭÃɭ ßȓ¤ ÕɟÀ ¾ɥ Öɟŝɟ ¾ɭ ÞÖɟÑ 
©Ø ÒɟÑɠ εÖÙɟÍɟ ßɮ] {Þ εÖŬÌ Öʃ ÒɟÑɠ Û ÏȕÐ 
¾ɟ yÑȓÒɟÍ ßɮ: 

 1. 72:28   2.  28:72 

 3. 20:80   4.  30:70 

 

11. A milkman adds 10 litres of water to 90 litres 

of milk.  After selling 1/5
th
 of the total 

quantity, he adds water equal to the quantity 

he has sold.  The proportion of water to milk 

he sells now would be  

 1. 72:28   2.  28:72 

 3. 20:80   4.  30:70 

 

12. Ïɨ ÑɟȎØ×Ùʇ ¾ɥ ÀȓÉεÙ×ʇ ¾ɭ yę ÏØ ¾ɥ ÅÀß 
ÀɨÙɟ¾ɟØ ßɮ, ¤Ûɰ ŢÎÖ ¾ɟ zę ÍȎØ¾ ģ ×ɟÞ ÏȕÞØɭ 
¾ɭ zę ÍȎØ¾ ģ ×ɟÞ ¾ɟ ÏɨÀȓÑɟ ßɮ] Ôîɭ z¾ɟØ 
ÛɟÙɟ ¤¾ şÛ Þɭ zÐɟ ÅÔη¾ ÄɨÈɟ ÒȕØɟ ÕØɟ ßɮ] 
ȑÑĞ Ñ ¾ÎÑʇ Öʃ Þɭ ¾ɩÑ-Þɟ ¾ÎÑ Þßɡ ßɮ? 

 1. Ôîɭ ÑɟȎØ×Ù Öʃ ÄɨÈɭ Þɭ 4 ÀȓÑɟ yκÐ¾ şÛ ßɮ]  

 2. Ôîɭ ÑɟȎØ×Ù Öʃ ÄɨÈɭ Þɭ 2 ÀȓÑɟ yκÐ¾ şÛ ßɮ]   

 3. ÏɨÑʇ ÑɟȎØ×Ùʇ Öʃ şÛ ÞÖɟÑ z×ÍÑ Öʃ ßɮ]  

 4. ÄɨÈɭ ÑɟȎØ×Ù Öʃ Ôîɭ Þɭ 2 ÀȓÑɟ şÛ ßɮ]  

 

 

 

 

 

12. Two coconuts have spherical space inside 

their kernels, with the first having an inner 

diameter twice that of the other. The larger 

one is half filled with liquid, while the smaller 

is completely filled.  Which of the following 

statements is correct? 

 1. The larger coconut contains 4 times the 

 liquid in the smaller one. 

 2. The larger coconut contains twice the 

 liquid in the smaller one. 

 3. The coconuts contain equal volumes of 

 liquid. 

 4. The smaller coconut contains twice the 

 liquid in the larger one. 

 

13. ȑÑĞ Ñ Őɟ÷ʇ Öʃ Þɭ ¾ɩÑ-Þɟ ÖɠÉɭ ÒɟÑɠ ¾ɭ Ħ Îɟ×ɠ 
ÆɠÙ ¾ɨ ÏÜɟxÍɟ ßɮ? 'yÎɟxÍn   ÅÙ ¾ɥ ~Ę ÛɟxÐØ 
ÀȑÍÜɠÙÍɟ Ñßɡɰ(  
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13. Which of the following graphs represents a 

stable fresh water lake?(i.e., no vertical 

motion of water) 

 

  
 

 
 

  
 

  
 

14. ¤¾ ÔɟÁ, ßÛɟ ¾ɥ θÛÒØɡÍ ȏÏÜɟ Þɭ yÒÑɭ εÜ¾ɟØ 
¾ɥ Íɟ¾ Öʃ ØßÍɟ ßɮ] {Þ¾ɟ ¾ɟØÌ ßɮ η¾  

 1. ßÛɟ }Þɭ yÒÑɭ εÜ¾ɟØ ¾ɟ yȒęÍÖ  ÅɟÑÙɭÛɟ 
 ßÖÙɟ ¾ØÑɭ Öʃ Þßɟ×Íɟ ¾ØÍɠ ßɮ]  

 2. ßÛɟ yÒÑɭ ÞɟÎ εÜ¾ɟØ ¾ɥ ÀɰÐ ¾ɨ ÔɟÁ 
 Í¾ ÒßȓɯÃɟÍɠ ßɮ ȒÅÞÞɭ }Þɭ εÜ¾ɟØ ¾ɨ 
 ËȕɰËÑɭ Öʃ  zÞɟÑɠ ßɨÍɠ ßɮ]  

  

 

 3. ßÛɟ ¾ɥ θÛÒØɡÍ ȏÏÜɟ Öʃ ÞɟÖɟę×Íɪ ÁÑɠ 
 ßȎØ×ɟÙɡ ßɨÑɭ Þɭ }Þɭ ÔɭßÍØ ÄǪ zÛØÌ 
 εÖÙÍɟ ßɮ]  

 4. ßÛɟ ¾ɥ θÛÒØɡÍ ȏÏÜɟ Öʃ ÔɟÁ ¾ɥ ȒĦÎȑÍ }Þ¾ɥ 
 ÀɰÐ ¾ɨ εÜ¾ɟØ Í¾ Ñßɡɰ ÒßȓɰÃÑɭ ÏɭÑɭ Öʃ ÖÏÏ 
 ¾ØÍɠ ßɮ] 

  
14. A tiger usually stalks its prey from a direction 

that is upwind of the prey.  The reason for this is 

 1. the wind aids its final burst for killing the 

 prey 

 2. the wind carries the scent of the prey to the 

 tiger and helps the tiger locate the prey easily 

 3. the upwind area usually has denser vege- 

 tation and better camouflage 

 4. the upwind location aids the tiger by 

 not letting its smell reach the prey 

 

15. ¤¾ ÞɭÙÓɨÑ ÈɟÛØ 'ÖɠÑɟØ( Þɭ 1W ÜȒĆÍ ¾ɟ 
θÛ η¾ØÌ ßɨÍɟ ßɮ] zÒ¾ɭ ÞɭÙÓɨÑ ¾ɭ ŘɟɰÞ ÖɠÈØ Þɭ  

0.1 mW ÜȒĆÍ ¾ɟ θÛη¾ØÌ ßɨÍɟ ßɮ] ×ȏÏ zÒ 
ÈɟÛØ Þɭ 100m ¾ɥ ÏȕØɡ ÒØ ßɮ, ©Ø ÓɨÑ zÒ ¾ɭ 
¾ɟÑ Þɭ ÞÈɟ ßȓz ßɮ, Íɨ zÒ¾ɭ εÞØ Í¾ ÈɦÛØ Þɭ 
ÒßȓɰÃÑɭ ÛɟÙɡ ~Åɟx (E1) ÍÎɟ zÒ¾ɭ ÓɨÑ Þɭ ÒßȓɰÃÑɭ 
ÛɟÙɡ ~Åɟx (E2) ¾ɥ Þßɡ ÍȓÙÑɟ ßɨÀɠ  

 1. E1 >> E2 

 2. E2 >> E1 

 3. E1 = E2 , Åɨ ÞɰÒ¾x ÔÑɟÑɭ ¾ɭ εÙ¤ ÅȼØɡ ßɮ  
 4. Ïɡ À×ɠ ÅɟÑ¾ɟØɡ ÙÀÕÀ ÍȓÙÑɟ ¾ɭ ßɭÍȓ 

 Ò×ɟxĚ Í Ñßɡɰ ßɮ]  
 

15. A cellphone tower radiates 1W power while 

the handset transmitter radiates 0.1 mW 

power. The correct comparison of the 

radiation energy received by your head from a 

tower 100m away (E1) and that from a handset 

held to your ear (E2) is 

 1. E1 >> E2 

 2. E2 >> E1 

 3. E1 = E2 for communication to be established 

 4. insufficient data even for a rough comparison 

 

16. ¤¾ ȒĦŢɰÀ ¾ɥ ÒɭÃÏȕØɡ 5 εÖ-Öɠ- ßɮ] ȒĦŢɰÀ ¾ɟ 
ģ ×ɟÞ 1 ÞʃÖɠ ßɮ] ×ß ȒĦŢɰÀ yÒÑɠ yà ÒØ 2 

ÃĆ ¾Ø ŢȑÍ Þɮ- ¾ɥ ÀȑÍ Þɭ ÁȕÖÍɠ ßɮ] ȒĦŢɰÀ 
yÒÑɠ yà ¾ɭ ÞÖɟɰÍØ η¾Þ ÀȑÍ Þɭ ÃÙÍɠ ŢÍɠÍ 
ßɨÍɠ ßɮ?  

 1. 1 mm/s   2.  5 mm/s 

 3. 6 mm/s   4.  10 mm/s 
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16. The pitch of a spring is 5 mm. The diameter of 

the spring is 1 cm. The spring spins about its 

axis with a speed of 2 rotations/s. The spring 

appears to be moving parallel to its axis with a 

speed of  

 1. 1 mm/s   2.  5 mm/s 

 3. 6 mm/s   4.  10 mm/s 

 

17. ¤¾ ÷Üx ¾ɟ z¾ɟØ 18 ³ 24 ßɮ] }Ñ ¤¾ ȼÒɠ 
ÛÀɟx¾ɟØ Èɟ{Ùʇ ¾ɥ ę ×ȕÑÍÖ Þɰć ×ɟ η¾ÍÑɠ ßɨÀɠ 
ȒÅÞÞɭ η¾ ÞɰÒȕÌx ÷Üx η¾Þɠ Õɠ Èɟ{Ù ¾ɨ Íɨîɭ 
ȐÔÑɟ Ë¾ɟ Åɟ Þ¾ɭ? 

 1. 6     2.  24 

 3. 8    4.  12 

 

17. The dimensions of a floor are 18 ³ 24.  What 

is the smallest number of identical square tiles 

that will pave the entire floor without the need 

to break any tile? 

 1. 6     2.  24 

 3. 8    4.  12 

 

18. ¤¾ ÒɟȎØȒĦÎȑÍ¾ɥ ÛɮáɟȑÑ¾ ÍɨÍʇ ¾ɥ θÛØÙ 
zÔɟÏɡ ÛɟÙɭ àɭŝ Öʃ }Ñ¾ɥ zÔɟÏɡ ¾ɟ yÑȓÖɟÑ 
ÙÀɟÑɭ ¾ɭ εÙ¤ 30 ÍɨÍʇ ¾ɨ Ò¾î ¾Ø }Ñ ¾ɥ 
ÀØÏÑʇ Öʃ ¤¾-¤¾ Öȓȏş¾ɟ ÒßÑɟ ÏɭÍɟ ßɮ] ¤¾ 
ÞĚ Íɟß ÔɟÏ Ûß ηÓØ 40 ÍɨÍʇ ¾ɨ Ò¾î ÙɭÍɟ ßɮ, 
©Ø ÒɟÍɟ ßɮ η¾ }Ñ Öʃ Þɭ 8 ÍɨÍʇ ¾ɥ ÀÏxÑʇ Öʃ 
Öȓȏş¾ɟ ßɮ] {Ñ ÅɟÑ¾ɟØɡ ¾ɭ zÐɟØ ÒØ ÍɨÍʇ ¾ɥ 
yÑȓÖɟȑÑÍ zÔɟÏɡ η¾ÍÑɠ ÔÍɟ×ɠ Åɟ×ɭÀɠ? 

 1. 70    2.  150 

 3. 160   4.  100 

 

18. To determine the number of parrots in a sparse 

population, an ecologist captures 30 parrots 

and puts rings around their necks and releases 

them.  After a week he captures 40 parrots and 

finds that 8 of them have rings on their necks.  

What approximately is the parrot population? 

 1. 70    2.  150 

 3. 160   4.  100 

 

19. ¤¾ yÁx ÛȗĕÍ ¾ɭ ÃɟÒ ¾ɭ ÖĘ× ȐÔęÏȓ ¾ɨ }Þ¾ɭ 
ģ ×ɟÞ ¾ɭ yɰȑÍÖ ȐÔę Ïȓ̈ɰ Þɭ ÞɠÐɠ Øɭ¿ɟ¨ɰ Þɭ Åɨîɟ 
À×ɟ ßʅ] κÃŝ Öʃ ÏÜɟx×ɭ Äɟ×ɟɰη¾Í àɭŝ ÍÎɟ ȐŝÕȓÅ 
¾ɭ àɭŝÓÙʇ ¾ɟ yÑȓÒɟÍ ÔÍɟ×ʃ? 

 

 

 

 1. ρ   2.   

 3. “ ρȾς   4.  ς“ ρȾτ 

 

19. The mid-point of the arc of a semicircle is 

connected by two straight lines to the ends of 

the diameter as shown. What is the ratio of the 

shaded area to the area of the triangle? 

 
 

 1. ρ   2.   

 3. “ ρȾς  4.  ς“ ρȾτ 

20. ȒÅÑ ÍɟÙɟÔʇ Öʃ ßɟ×εÞę Î ÅɮÞɠ ÅÙ ÛÑĦ ÒȑÍ 
yĕ ×κÐ¾ Öɟŝɟ Öʃ ÒÑÒÍɠ ßɨ, }Ñ ÍɟÙɟÔʇ Öʃ 
ÖÄÙɡ ¾ɥ zÔɟÏɡ ¾Ö Òɟ×ɠ ÅɟÍɠ ßɮ, ȒÅÞ¾ɟ 
¾ɟØÌ ßɮ 

 1. ßɟ×εÞę Î 'ÅÙ ÛÑĦ ÒȑÍ( ÞȕØÅ ¾ɥ ØɨÜÑɠ  ¾ɨ 
 ÍɟÙɟÔ ¾ɭ ÍÙ Í¾ ÒßȓɰÃÑɭ Þɭ Øɨ¾Íɠ ßɮ]  

 2. ÞîÑɭ ÛɟÙɡ ßɟ×εÞę Î 'ÅÑ ÛÑĦ ÒȑÍ( ÒɟÑɠ  Öʃ 
 ÁȓÙɭ ¦ȒĆÞÅÑ ¾ɨ Ñĥ È ¾ØÍɠ ßɮ]  

 3. ßɟ×εÞę Î ÅɮÞɠ ÅÙ ÛÑĦ ÒȑÍ ÖÄεÙ×ʇ ¾ɭ 
 εÙ¤ Ò×ɟxĚ Í zßɟØ Ñßɡɰ ßɨÍɠ]  

 4. ßɟ×εÞę Î 'ÅÙ ÛÑĦ ÒȑÍ( ÒɟÑɠ Öʃ ÅßØɡÙɭ 
 ÒÏɟÎx ÄɨîÍɠ ßɮ]  

 

20. Why is there low fish population in lakes that 

have large hyacinth growth? 

 1. Hyacinth prevents sunlight from 

 reaching the depths of the lake. 

 2. Decaying matter from hyacinth consumes 

 dissolved oxygen in copious amounts. 

 3. Hyacinth is not a suitable food for fishes. 

 4. Hyacinth releases toxins in the water. 
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Hkkx \PART 'B'  
 

21. ßɮÙɨÅÑ yÌȓ̈ɰ 'ÀɮÞ( ¾ɭ ŢɭνàÍ ØɰÀʇ ¾ɭ εÙ¤ 
}ĕ ÍØÏɟ×ɠ HOMO (highest occupied molecular 

orbital) Þɭ  LUMO (lowest unoccupied molecular 

orbital) Öʃ  {ÙɭĆ ŘɟȑÑ¾ ÞɰŎÖÌ ßɮ]  
 1. p*  s*   2. p  p*  

 3. s  s*    4. p  s*  

 

21. The HOMO (highest occupied molecular 

orbital) to LUMO (lowest unoccupied 

molecular orbital) electronic transition 

responsible for the observed colours of 

halogen molecules (gas) is 

 1. p*  s*   2. p  p*  

 3. s  s*    4. p  s*  

 

22. trans-[Co(en)2Cl(A)]
+ ¾ɭ ÅÙ-yÒÁÈÑ Öʃ 

ȑÑ¾ÙÑɭ ÛɟÙɟ ŐȓÒ ×ȏÏ Ć ÙɨØɟ{Ê ßɨ Íɨ  cis 

}ĕ ÒɟÏ ¾ɟ θÛØÃÑ ę ×ȕÑÍÖ ßɨÍɟ ßɮ, ÅÔ A ßɮ  
 1. NO2

-
   2. NCS

-
 

 3. Cl
-  

 4. OH
- 

 

22. In the hydrolysis of trans-[Co(en)2Cl(A)]
+
, if 

the leaving group is chloride, the formation of 

cis product is the least, when A is, 

 1. NO2
-
   2. NCS

-
 

 3. Cl
-   4. OH

- 

 

23. [XeF5]
-
 ¾ɭ εÙ¤ Ţĕ ×ɟεÜÍ 19

F NMR Ħ ÒɭĆ ŘÖɠ 
, ÞɮÈɭÙɟ{Èʇ ¾ɭ ÞÖɭÍ ßɮ [129

Xe (I 

= ½) ¾ɥ ÔßȓÙÍɟ ßɮ = 26%] 

 1. Ïɨ    2. {Ć ¾ɥÞ  
 3. ÍɠÑ    4. ¤¾  
 

23. The expected number of 
19

F NMR spectral 

lines, including satellites, for [XeF5]
-
 is 

[Abundance of 
129

Xe (I = ½) = 26%] 

 1. two   2. twenty one 

 3. three   4. one 

 

24.  [H3]
+
 Öʃ H-H-H  zÔę Ð ¾ɨÌ ¾ɟ Ţĕ ×ɟεÜÍ 

ÖɟÑ ßɮ  

 1. 180
o  

 2. 120
o
 

 3. 60
o  

 4. 90
o
  

 

24. The expected H-H-H bond angle in [H3]
+
 is 

 1. 180
o   2. 120

o
 

 3. 60
o   4. 90

o
  

 

25. Þɰ¾ȓÙ [Ru2(h
5
-Cp)2(CO)2(Ph2PCH2PPh2)] (18-

{ÙɭĆ ŘɟÑ ȑÑ×Ö ¾ɟ ÒɟÙÑ ¾ØÍɟ ßɮ(, Öʃ }ÒȒĦÎÍ 
ÞɭÍȓ εÙÀę Êʇ ÍÎɟ ÐɟÍȓ-ÐɟÍȓ zÔę Ðʇ ¾ɥ Þɰć ×ɟ 
ŎÖÜ9 ßɮ]   

 1. 0 ÍÎɟ 1   2. 2 ÍÎɟ 1 

 3. 3 ÍÎɟ 1   4. 1 ÍÎɟ 2 

 

25. The number of bridging ligand(s) and metal-

metal bond(s) present in the complex [Ru2(h
5
-

Cp)2(CO)2(Ph2PCH2PPh2)] (obeys 18-electron 

rule), respectively, are  

 1. 0 and 1   2. 2 and 1 

 3. 3 and 1   4. 1 and 2 

 

26. ȑÑĞ ÑεÙζ¿Í Þɰ¾ȓÙ Öʃ Àɨġ Ê ¾ɥ zĆ Þɠ¾ØÌ 
yÛĦ Îɟ ßɮ  

  

Au Au

P

P

ClCl

Me Me

MeMe

 
  

 1. 0   2. 1 

 3. 2   4. 3 

 

26. The oxidation state of gold in the following 

complex is 

  

Au Au

P

P

ClCl

Me Me

MeMe

 
  

 1. 0   2. 1 

 3. 2   4. 3 

 

27.  [PtCl4]
2-

 Þɭ ¥ġ ¾ɥÑ ¾ɭ ÞÖę Û× ¾ɥ ÏØ ȒÅÞ¾ɭ 
εÙ¤ ÞÛɟxκÐ¾ ßɮ, Ûß ßɮ  

 1. ÑɦØÔɟÑx|Ñ   2. ¤κÎÙɡÑ  
 3. Þɟ{Ć ÙɨßɭĆ ÞɠÑ   4. 1-Ĝ ×ȕÈɡÑ  
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27. The rate of alkene coordination to [PtCl4]
2-

 is 

highest for 

 1. norbornene  2. ethylene 

 3. cyclohexene  4. 1-butene 

 

28. ÑɭÓɭÙɦĆ ÞɭȏÈ¾ ÒɮØɟÖɠÈØ óbô ȒÅÞ¾ɭ εÙ¤ ÞÛɟxκÐ¾ 
ßɮ, Ûß ßɮ  

 1. Br
-  

 2. Cl
-
 

 3. CN
-  

 4. F- 
 

28. The nephelauxetic parameter óbô is highest for 

 1. Br
-   2. Cl

-
 

 3. CN
-   4. F- 

 

29. [Cr(NH3)6]
3+

  ¾ɭ {ÙɭĆ ŘɟȑÑ¾ Ħ ÒɭĆ ŘÖ Öʃ 2
EgŶ 

4
A2g  ÞɰŎÖÌ ÁȏÈÍ ßɨÍɟ ßɮ ÙÀÕÀ  

 1. 650 nm ÒØ  2. 450 nm ÒØ 
 3. 350 nm ÒØ  4. 200 nm ÒØ 
 

29. The 
 2

EgŶ 
4
A2g transition in the electronic 

spectrum of [Cr(NH3)6]
3+

 occurs nearly at 

 1. 650 nm   2. 450 nm 

 3. 350 nm   4. 200 nm 

 

30. ¾ɟÔɼȑÑ¾ ¥Ñßɟ{ŚɭÞ Þɭ }ĕ ŢɭȎØÍ CO2 ¾ɭ ÅÙ×ɨÅÑ 
Öʃ, CO2 ¾ɥ ŢÎÖ yę ×ɨę ×ηŎ×ɟ ßɨÍɠ ßɮ  

 1. ¤ę ÅɟÖ ¾ɭ ÞηŎ× Ħ ÎÙ ¾ɭ OH ŐȓÒ Þɭ, 
 Íĕ ÒĤ ÃɟÍ ȒÅę ¾ Þɭ]  

 2. ¤ę ÅɟÖ ¾ɭ ÞηŎ× Ħ ÎÙ ¾ɭ H2O Þɭ, 
 Íĕ ÒĤ ÃɟÍ ȒÅę ¾ Þɭ]  

 3. ¤ę ÅɟÖ ¾ɭ ÞηŎ× Ħ ÎÙ ¾ɭ ȒÅę ¾ Þɭ 
 Íĕ ÒĤ ÃɟÍn  OH ŐȓÒ Þɭ]   

 4. ¤ę ÅɟÖ ¾ɭ ÞηŎ× Ħ ÎÙ ¾ɭ ȒÅę ¾ Þɭ 
 Íĕ ÒĤ ÃɟÍn  H2O ŐȓÒ Þɭ]    

 

30. In the catalytic hydration of CO2 by carbonic 

anhydrase, CO2 first interacts with  

 1. OH group of the active site of the enzyme 

 and then with zinc 

 2. H2O of the active site of the enzyme and 

 then with zinc  

 3. zinc of the active site of the enzyme and 

 then with OH group  

 4. zinc of the active site of the enzyme and 

 then with H2O 

 

31. yεÕηŎ×ɟ  

 
HX(aq)   +  H2O(l)  H3O

+
(aq)   +  X(aq)

 

 ¾ɭ εÙ¤ [X
-
](aq) ÞÛɟxκÐ¾ ßɨÀɟ ÅÔ X

-
 ßɮ  

 

 1. OCl
-  

 2. F- 
 3. Cl

-  
 4. NO2

-
 

 

31. For the reaction, 

 
HX(aq)   +  H2O(l)  H3O

+
(aq)   +  X(aq)  

 the highest value of [X
-
](aq) , when X

-
 is 

 1. OCl
-   2. F- 

 3. Cl
-   4. NO2

-
 

 

32. d.c. ÒɨÙɭØɨŐɟÓɥ ¾ɭ εÙ¤ Þßɡ ¾ÎÑ ßɮ  

 1. E1/2 Þɟę şÍɟ ÒØ ȑÑÕxØ ßɮ  

 2. ÒɟÍÑ ÖØ¾Øɡ {ÙɭĆ ŘɨÊ ¤¾ Ħ ÎȕÙ {ÙɭĆ ŘɨÊ ßɮ  

 3. ÞɠÖɟę Í ÐɟØɟ ÞÖɟÑ ßɮ θÛÞØÌ ÐɟØɟ ¾ɭ]  

 4. yεÕÀÖÑ ÐɟØɟ ¾ɨ Þßɟ×¾ θÛʬ×ȓÍ yÒÁʨ× 
 ¾ɥ ŢÃȓØ yκÐ¾Íɟ θÛÙȓĚ Í ¾Ø ÏɭÍɠ ßɮ]  

 

32. The correct statement for d.c. polarography is 

 1. E1/2 is concentration dependent 

 2. Dropping mercury electrode is a macro 

 electrode 

 3. Limiting current is equal to diffusion 

 current 

 4. A large excess of supporting electrolyte 

 eliminates migration current 

 

33. ę ×ȕŘɟÑ ÞηŎ×Ì θÛĤ ÙɭÝÌ Öʃ ÞɰÍȗȒĚÍ ÀȓÌ¾ ßɮ   
 (A = ŢɭȎØÍ ØɭιÊ×ɨÞηŎ×Íɟ; j = ę ×ȕŘɟÑ ěÙĆ Þ; s = 

ŢÕɟÛɠ ÑɟεÕ¾ɥ× Ţɟȑ×¾Íɟ àɭŝ; N = ÙĨ × 
ÒØÖɟÌȓ̈ɰ ¾ɥ Þɰć ×ɟ; l = à×ɟɰ¾)  

 1. 
js

   2. js
l

 

 

 3. 
l

js
   4. js  

 

33. Saturation factor in neutron activation 

analysis is 

 (A = induced radioactivity; j = neutron flux; 

s = effective nuclear cross section; N = no of 

target atoms; l = decay constant)  

 1. 
js

   2. js
l

 

 3. 
l

js
   4. js  

 

34. ŢɟÎεÖ¾ θÛĤ ÙɭθÝ¾ θÛκÐ 'ÞɰÏÕx ¾ɟ }Ò×ɨÀ Ñßɡɰ 
¾ØÍɠ ßɮ( ßɮ]  

 1. ŢɭØÌ ×ȓȒĈÖÍ Ě ÙɮıÖɟ }ĕ ÞÅxÑ Ħ ÒɭĆ ŘɦεÖȑÍ  

 2. ~Åɟx θÛàɭÒÌ X-Øɭ ŢȑÍÏɡȒĚÍ Ħ ÒɭĆ ŘɦεÖȑÍ  

 3. ¤ÑɨÊɠ ÑĈ ÑÑ Ûɨġ ÈÐɟØɟεÖȑÍ  

 4. ÞÖĦ ÎɟȑÑ¾ ÍÑȓÍɟ şģ ×ÖɟÑ Ħ ÒɭĆ ŘɦεÖȑÍ  
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34. The primary analytical method (not using a 

reference) is 

 1. inductively coupled plasma emission 

 spectrometry 

 2. energy dispersive X-ray fluorescence 

 spectrometry 

 3. anodic stripping voltammetry 

 4. isotopic dilution mass spectrometry 

 

35. Rubredoxin, 2-iron ferredoxin ÍÎɟ 4-iron 

ferredoxin ¾ɭ ÐɟȒĕÛ¾ ŢɨÈɡÑ ÞηŎ× Ħ ÎÙʇ Öʃ 
}ÒȒĦÎÍ y¾ɟÔxȑÑ¾ Þġ ÓØ '×ɟ Þġ Óɟ{Ê( 
ÒØÖɟÌȓ̈ɰ ¾ɥ Þɰć ×ɟ ßɮ ŎÖÜ9  

 1. 0, 2 ÍÎɟ 4  2. 2, 4 ÍÎɟ 3 

 3. 0, 4 ÍÎɟ 2  4. 0, 2 ÍÎɟ 3 

 

35. The number of inorganic sulphur (or sulphide) 

atoms present in the metalloprotein active 

sites of rubredoxin, 2-iron ferredoxin and 4-

iron ferredoxin, respectively, are  

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

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

 

36. ÐɟȒĕÛ¾ zÕɟ ÍÎɟ }ċ Ã θÛʬ×ȓÍ ÃɟÙ¾Íɟ ¾ɟ 
ÐɟÍȓ z×ɨÊɟ{Ê ßɮ  

 1. NaI   2. CdI2 

 3. LaI2   4. BiI 3 
 

36. The metal iodide with metallic lustre and high 

electrical conductivity is  

 1. NaI   2. CdI2 

 3. LaI2   4. BiI3 

 

37. ȑÑĞ ÑεÙζ¿Í ×ɩκÀ¾ʇ Öʃ {ɰκÀÍ C-H zÔę Ðʇ ¾ɭ 
εÙ¤ zÔę Ð θÛ×ɨÅÑ ~Åɟx¨ɰ ¾ɟ Þßɡ ŎÖ ßɮ  

 
 1. C > B > A  2. A > B > C 

 3. A > C > B  4. C > A > B 

 

37. The correct order of the bond dissociation 

energies for the indicated C-H bond in 

following compounds is 

 

 
 1. C > B > A  2. A > B > C 

 3. A > C > B  4. C > A > B 

 

 

38. ȑÑĞ ÑεÙζ¿Í ×ɩκÀ¾ʇ ¾ɥ yĞ Ùɡ×Íɟ ¾ɟ Þßɡ ŎÖ 
ßɮ]  

 
 1. B > C > A  2. C > B > A 

 3. B > A > C  4. C > A > B 

 

38. The correct order of the acidity for the 

following compounds is 

 

 
 1. B > C > A  2. C > B > A 

 3. B > A > C  4. C > A > B 

 

39. ȑÑĞ ÑεÙζ¿Í ×ɩκÀ¾ ¾ɭ εÙ¤ Þßɡ ¾ÎÑ ßɮ  

  

 1. ×ɩκÀ¾ η¾ØɭÙ ßɮ ÍÎɟ ÞɰȼÒÌ P ßɮ]  
 2. ×ɩκÀ¾ η¾ØɭÙ ßɮ ÍÎɟ ÞɰȼÒÌ M ßɮ]  

 3. ×ɩκÀ¾ yη¾ØɭÙ ßɮ ÍÎɟ {ÞÖʃ ÞÖεÖȑÍ  
  C2-yà ßɮ]    

 4. ×ɩκÀ¾ yη¾ØɭÙ ßɮ ÍÎɟ {ÞÖʃ ÞÖεÖȑÍ  
  ÍÙ ßɮ]   

 

39. The correct statement about the following 

compound is 

  
 1. compound is chiral and has P configuration 

 2. compound is chiral and has M 

 configuration  

 3. compound is achiral as it possesses C2-axis 

 of symmetry 

 4. compound is achiral as it possesses plane 

  of symmetry 
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40. ȑÑĞ ÑεÙζ¿Í ×ɩκÀ¾ Öʃ ÖɭκÎÙ ŐȓÒ ßɮ  

  

 1. ÞÖĦ Îɭ×  
 2. Êɟ×ɟĦ ÈɡȎØ×ɨÈɦθÒ¾  
 3. ¤ÑɮȒęÈ×ɨÈɦθÒ¾  
 4. ÞɰØÃÑɟĕ Ö¾ θÛÝÖĦ ÎɟȑÑ¾  

 

40. Methyl groups in the following compound are 

  
 1. homotopic 

 2. diasterotopic 

 3. enantiotopic 

 4. constitutionally heterotopic 

 

41. ȑÑĞ ÑεÙζ¿Í ×ɩκÀ¾ ¾ɭ εÙ¤ ÑɠÃɭ ȏÏ×ɭ À×ɭ 
ÞɰØÃÑɟ¨ɰ Öʃ Þɭ ÞÛɟxκÐ¾ Ħ Îɟ| ÞɰȼÒÌ ßɮ  

  

1. 

 

2. 
 

3. 

 

4. 
 

   

41. Among the structures given below, the most 

stable conformation for the following compo- 

und is 

 

  
 

1.  

 

2. 

 

3. 

 

4. 

 
  

42. ȑÑĞ ÑεÙζ¿Í yεÕηŎ×ɟ ¾ɭ ŢÎÖ ÒÏ Öʃ 
ÞȒĞÖεÙÍ zȒĔÛ¾ ¾à¾ʇ ¾ɥ yę ×ɨę ×ηŎ×ɟ×ʃ ßʅ  

 

  
 

 1. pC=C  s*BrïBr 

 2. nBr  s*CïC 

 3. pC=C  sBrïBr 

 4. nBr  pC=C 

 

42. Molecular orbital interactions involved in the 

first step of the following reaction is 

  
 

 1. pC=C  s*BrïBr 

 2. nBr  s*CïC 

 3. pC=C  sBrïBr 

 4. nBr  pC=C 

 

43. 4-ŤɨÖɨÈɟÙȕ|Ñ ¾ɭ Êɟ{Ñɟ{ŘɭÜÑ Öʃ θÛØκÃÍ Öȓć × 
}ĕ ÒɟÏ ßɮ 
 

 

1. 

 

 
2. 

 
 

 

3. 

 

 
4. 

 

     

43. The major product formed in the dinitration of 

4-bromotoluene is 

 

 

44. yεÕηŎ×ɟ¨ɰ ¾ɥ ȑÑĞ ÑεÙζ¿Í ŬɭÌɠ  
 (Z = CF3/CH3/OCH3) ¾ɭ εÙ¤ ÏØ ȑÑ×Íɟɰ¾ʇ ¾ɟ Þßɡ 

ŎÖ ßɮ  

  

 

 1. CF3 > CH3 > OCH3 

 2. CF3 > OCH3 > CH3  

 3. OCH3 > CF3 > CH3   

 4. CH3 > OCH3 > CF3  

 

 

1. 

 

 

 

2. 

 

 

 

3. 

 

 

 

4. 
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44. The correct order of the rate constants for the 

following series of reactions  

  (Z = CF3/CH3/OCH3) is 

  

 

 1. CF3 > CH3 > OCH3 

 2. CF3 > OCH3 > CH3  

 3. OCH3 > CF3 > CH3   

 4. CH3 > OCH3 > CF3  

 

45. Ôɭę éɠÑ ÍÎɟ ¥ÞɠÈɨÑɟ{Řɟ{Ù ¾ɭ εÖŬÌ ¾ɭ     
1
H NMR Öʃ ÞÖɟÑ ÞÖɟ¾ÙÑ ¾ɭ Ïɨ ¤¾¾ ŢɟĚ Í 
ßɨÍɭ ßʅ] Ôɭę éɠÑ : ¥ÞɠÈɨÑɟ{Řɟ{Ù ÖɨÙØ yÑȓÒɟÍ ßɮ   

 1. 1:1   2. 2:1 

 3. 1:2   4. 6:1 

 

45. 
1
H NMR spectrum of a mixture of benzene 

and acetonitrile shows two singlets of equal 

integration. The molar ratio of benzene: 

acetonitrile is 

 1. 1:1   2. 2:1 

 3. 1:2   4. 6:1 

 

46. ×ɩκÀ¾ Åɨ 3314 ÍÎɟ 2126 cm
-1
 ÒØ IR zÛȗȒĕÍ×ɟɰ 

ÏÜɟxÍɟ ßɮ, Ûß ßɮ   

 1. CH3(CH2)4CH2SH 

 2. CH3(CH2)4CH2CſN 

 3. CH3(CH2)4CH2CſC-H 

 4. CH3(CH2)2CſC(CH2)2CH3 

 

46. The compound which shows IR frequencies at 

both 3314 and 2126 cm
-1
 is  

 1. CH3(CH2)4CH2SH 

 2. CH3(CH2)4CH2CſN 

 3. CH3(CH2)4CH2CſC-H 

 4. CH3(CH2)2CſC(CH2)2CH3 

 

47. ȑÑĞ ÑεÙζ¿Í ×ɩκÀ¾ ¾ɭ ŢɨÈɦÑ y×ȓȒĈÖÍ 13
C 

NMR Öʃ }ÒȒĦÎÍ εÞĈ ÑÙʇ ¾ɥ Þɰć ×ɟ ßɮ  

  
 

 1. ÃɟØ    2. Ä9  
 3. zÉ    4. ÏÞ  
 

47. Number of signals present in the proton 

decoupled 
13

C NMR spectrum of the 

following compound is 

  
  

 1. four   2. six 

 3. eight   4. ten 

 

48. ȑÑĞ ÑεÙζ¿Í yεÕηŎ×ɟ Öʃ ÞÛɟxκÐ¾ Ħ Îɟ| 
θÛØκÃÍ }ĕ ÒɟÏ ßɮ]  

  
 

1. 

 

2. 

 
3. 

 

4. 

 
 

48. The most stable product formed in the 

following reaction is 

  
 

1. 

 

2. 

 
3. 

 

4. 

 
 

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

  
 

  
 

1. 

  

2. 

  

3. 

  
 

4. 
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49. The major product in the following reaction is 

 

  
 

  
 

1.  

  
 

2.  

  
 

3.  

  
 

4.  

  
 

  

50. ȑÑĞÑεÙζ¿Í yεÕηŎ×ɟ ¾ɟ Öȓć × }ĕ ÒɟÏ ßɮ  
 

  
  

1. 

 
2. 

 
3. 

 
4. 

 
 

 

50. The major product formed in the following 

reaction is 

 

  
  

1. 

 
2. 

 
3. 

 
4. 

 
 

51. DNA ÔɭÞ ×ȓĈ Ö Öʃ ¥ÊÑɠÑ ¾ɭ yεÕÙà¾ɥ× ŐȓÒʇ 
¾ɭ εÙ¤ Þßɡ yεÕÙàÌ ßʅ  

 1. N(3) ¤¾ ßɟ{ŚɨÅÑ zÔę Ð Őɟßɡ ßɮ ©Ø 
 C(6)NH2 ¤¾ ßɟ{ŚɨÅÑ zÔę Ð ÏɟÍɟ ßɮ]  

 2. N(1) ¤¾ ßɟ{ŚɨÅÑ zÔę Ð Őɟßɡ ßɮ ©Ø 
 C(6)NH2 ¤¾ ßɟ{ŚɨÅÑ zÔę Ð ÏɟÍɟ ßɮ]  

 3. N(3) ÍÎɟ C(6)NH2 ÏɨÑʇ ßɟ{ŚɨÅÑ zÔę Ð 
 Őɟßɡ ßʅ]  

 4. N(1) ÍÎɟ C(6)NH2 ÏɨÑʇ ßɟ{ŚɨÅÑ zÔę Ð 
 Őɟßɡ ßʅ]  

 

51. Correct characteristics of the functional 

groups of adenine in DNA base pair are 

 1. N(3) is a hydrogen bond acceptor and 

 C(6)NH2 is a hydrogen bond donor   

 2. N(1) is a hydrogen bond acceptor and 

 C(6)NH2 is a hydrogen bond donor   

 3. Both N(3) and C(6)NH2 are hydrogen bond 

 acceptors  

 4. Both N(1) and C(6)NH2 are hydrogen bond 

 acceptors 

 

52. ¤¾ 500 MHz Ħ ÒɭĆ ŘɨÖɠÈØ ÒØ yɰη¾Í ¤¾ ×ɩκÀ¾ 
¾ɟ 1H NMR Ħ ÒɭĆ ŘÖ̧ ¤¾ ÃÍȓĥ ¾ ÏÜɟxÍɟ ßɮ, 
ȒÅÞÖʃ Ùɟ{Ñʃ, Ħ ÎɟÑ 1759, 1753, 1747 ÍÎɟ 1741 

Hz ÒØ ßʅ] ÃÍȓĥ ¾ ¾ɭ εÙ¤ ØɟÞɟ×ȑÑ¾ ÞȗȑÍ (d) 

ÍÎɟ ×ȓĈ ÖÑ ȑÑ×Íɟɰ¾ (Hz)  ßʅ  

 1. 3.5 ppm, 6 Hz  2. 3.5 ppm, 12 Hz 

 3. 3.6 ppm, 6 Hz  4. 3.6 ppm, 12 Hz 
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52. 

1
H NMR spectrum of an organic compound 

recorded on a 500 MHz spectrometer showed 

a quartet with line positions at 1759, 1753, 

1747, 1741 Hz. Chemical shift (d) and 

coupling constant (Hz) of the quartet are 

 1. 3.5 ppm, 6 Hz  2. 3.5 ppm, 12 Hz 

 3. 3.6 ppm, 6 Hz  4. 3.6 ppm, 12 Hz 

 

53. ¤¾ ÒɟɯÃ   ȒĦÒÑ ¾Ìʇ ¾ɭ ȑÑ¾ɟ× Öʃ, Ïɨ yÒ ÍÎɟ 
ÍɠÑ Êɟ}Ñ ȒĦÒÑʇ ¾ɭ ÞɰȼÒÌ ¾ɟ ÕɟØ ßɮ]  

 1. 120   2. 60 

 3. 20   4. 10 

 

53. The weight of the configuration with two up 

and three down spins in a system with five 

spin    particles is 

 1. 120   2. 60 

 3. 20   4. 10 

 

54. ÞηŎ×Ì ~Åɟx 49.8 kJ mol
-1  ¾ɥ ¤¾ yεÕηŎ×ɟ 

¾ɭ εÙ¤ 600 K ÍÎɟ 300 K ÒØ ÏØ ȑÑ×Íɟɰ¾ʇ       
(k600/k300) ¾ɟ yÑȓÒɟÍ ÙÀÕÀ ßɮ] (R = 8.3 J 

mol
-1 

K
-1
) 

 1. ln (10)   2. 10 

 3. 10 + e   4. e10
 

 

54. For a reaction with an activation energy of 

49.8 kJ mol
-1
, the ratio of the rate constants at 

600 K and 300 K, (k600/k300), is approximately 

(R = 8.3 J mol
-1 

K
-1
) 

 1. ln (10)   2. 10 

 3. 10 + e   4. e10
 

 

55. ÞßŢÞØÌ, ÞɰÔɰÐ ὅέὺὼȟώ ộὼώỚ ộὼỚộώỚ Þɭ 
ȑÑÐɟxȎØÍ ßɮ] ὃȟὄ ÍÎɟ ὅ Ħ Ûɭċ ÄɟÐɠÑ ȑÑ×Íɟɰ¾ 
ȏÏ×ɭ ßʅ]  ὅέὺὼȟώ Üȕę × ßɨÀɟ ¾ɭÛÙ ÅÔ  

 1. ώ ὃὼ 

 2. ώ ὃὼ ὄ 

 3. ώ ὃὼ ὄ 

 4. ώ ὃὼ ὄὼ ὅ 

 

55. Covariance is defined by the relation 

ὅέὺὼȟώ ộὼώỚ ộὼỚộώỚ. Given the 

arbitrary  constants ὃȟὄ and ὅ,  ὅέὺὼȟώ 

will be zero only when 

 1. ώ ὃὼ 

 2. ώ ὃὼ ὄ 

 3. ώ ὃὼ ὄ 

 4. ώ ὃὼ ὄὼ ὅ 

 

56. Ïɨ z×ɟÖɠ ÝÈ¾ɨÌ ÞȓÞɰ¾ȓεÙÍ Ûȗĕ Íʇ ¾ɥ ÒØÍ Öʃ 
Ţĕ ×ɭ¾ ȎØȒĆÍ ȑÁØɡ ßɨÍɠ ßɮ  

 
 

 1. Ä9 Ûȗĕ Íʇ Þɭ   2. ÍɠÑ Ûȗĕ Íʇ Þɭ 
 3. ÃɟØ Ûȗĕ Íʇ Þɭ  4. ÔɟØß Ûȗĕ Íʇ Þɭ 
 

56. Each void in a two dimensional hexagonal 

close-packed layer of circles is surrounded by 

 1. six circles  2. three circles 

 3. four circles  4. twelve circles 

 

57. ὔὌ  ÍÎɟ Ὄὅὕ  ¾ɥ z×ȑÑ¾ ÀȑÍÜɠÙÍɟ×ʃ ŎÖÜ9  
φ ρπ ὠ Ó  ÍÎɟ  υ ρπ ὠ Ó  ßʅ] ὔὌ  

ÍÎɟ Ὄὅὕ  ¾ɭ yεÕÀÖÑɟɰ¾ ßʅ ŎÖÜ9  
 1. 0.545 ÍÎɟ 0.455   

 2. 0.455 ÍÎɟ 0.545 

 3. 0.090 ÍÎɟ  0.910   

 4. 0.910 ÍÎɟ  0.090 

 

57. The ionic mobilities of ὔὌ  and Ὄὅὕ  are 

φ ρπ ὠ Ó  and υ ρπ ὠ Ó , 

respectively.  The transport numbers of ὔὌ  

and Ὄὅὕ  are, respectively 

 1. 0.545 and 0.455   

 2. 0.455 and 0.545 

 3. 0.090 and 0.910   

 4. 0.910 and 0.090 

 

58. ¤¾ θÛÙ×Ñ ȒÅÞÖʃ 0.008 M AlCl3 ÍÎɟ 0.005 M 

KCl ßʅ, ¾ɥ z×Ñɠ ÞɟÖĖ ×x ßɮ  

 1. 0.134 M   2. 0.053 M 

 3. 0.106 M   4. 0.086 M 

 

58. The ionic strength of a solution containing 

0.008 M AlCl3 and 0.005 M KCl is 

 1. 0.134 M  2. 0.053 M 

 3. 0.106 M  4. 0.086 M 

 

59. ίὴ Þɰ¾ȎØÍ ¾à¾ʇ Öʃ Þɭ ¤¾ ¾ɭ εÙ¤ Þßɡ 
ŢÞɟÖɟę ×ɠ¾ȗÍ ÍØɰÀ ÓÙÑ ßɮ  

 1.     

 2. 
Ѝ


Ѝ


Ѝ
  

 3. 
Ѝ


Ѝ


Ѝ
  

 4. 
Ѝ


Ѝ


Ѝ
  

 

59. The correct normalized wavefunction for one 

of the ίὴ hybrid orbitals is  

 1.     

 2. 
Ѝ


Ѝ


Ѝ
  

 3. 
Ѝ


Ѝ


Ѝ
  

 4. 
Ѝ


Ѝ


Ѝ
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60. NMR Ħ ÒɭĆ ŘɨεÖȑÍ ¾ɭ ÞɰÏÕx Öʃ Þßɡ ¾ÎÑ ßɮ  

 1. Ħ ÎɮȑÍ¾ ÃȓɰÔ¾ɥ× àɭŝ ¾ɟ Ţ×ɨÀ, ȒĦÒÑ 
 yÛĦ Îɟ¨ɰ ¾ɭ ÖĘ × ÞɰŎÖÌ ¾ɨ ŢɭȎØÍ ¾ØÑɭ ¾ɭ 
 εÙ¤ η¾×ɟ ÅɟÍɟ ßɮ]   

 2. ÃȓɰÔ¾Ñ ÞȏÏÜ, ÙÀɟ¤ À¤ Ħ ÎɮȑÍ¾ 
 ÃȓĞ Ô¾ɥ× àɭŝ ÒØ ÙɰÔ ßɨÍɟ ßɮ]  

 3. Ħ ÎɮȑÍ¾ ÃȓɰÔ¾ɥ× àɭŝ ¾ɟ Ţ×ɨÀ ȒĦÒÑ 
 yÛĦ Îɟ¨ɰ ¾ɭ ÖĘ × zÔɟÏɡ ¾ɟ yę ÍØ }ĕ Òę Ñ 
 ¾ØÑɭ ¾ɭ εÙ¤ η¾×ɟ ÅɟÍɟ ßɮ]  

 4. Ħ ÎɮȑÍ¾ ÃȓɰÔ¾ɥ× àɭŝ ȒĦÒÑ-ȒĦÒÑ ×ȓĈ ÖÑ ¾ɨ 
 ŢɭȎØÍ ¾ØÍɟ ßɮ]  

 

60. The correct statement in the context of NMR 

spectroscopy is 

 1. static magnetic field is used to induce 

 transition between the spin states 

 2. magnetization vector is perpendicular to 

 the applied static magnetic field 

 3. the static magnetic field is used to create 

 population difference between the spin 

 states 

 4. static magnetic field induces spin-spin 

 coupling 

 

61. ȑÑ×Í S ÍÎɟ V ÒØ ¤¾ Ħ ÛÍ9 ŢŎÖ ¾ɥ yÛκÐ 
Öʃ Åɨ ÒɮØɟÖɠÈØ ÞÏɟ ÁÈÍɟ ßɮ, Ûß ßɮ  

 1. U   2. H 

 3. Cp   4. q 

 

61. The parameter which always decreases during 

a spontaneous process at constant S and V,  is 

 1. U   2. H 

 3. Cp   4. q 

 

62. ÒÏɟÎʝ A, B, C ÍÎɟ D ¾ɭ εÙ¤ Ȑŝ¾ȐÔɰÏȓ ÏɟÔ 
ŎÖÜ9 0.2, 0.5, 0.8 ÍÎɟ 1.2 bar ßʅ] ×ɩκÀ¾ 
ȒÅÞ¾ɟ ~Ę ÛxÒɟÍÑ ÖɟÑ¾ ÒȎØȒĦÎȑÍ Öʃ ÍɟÒ 
ÔïɟÑɭ ÒØ ßɨ ÅɟÍɟ ßɮ, Ûß ßɮ  

 1. A   2. B 

 3. C   4. D 

 

62. Triple point pressure of substances A, B, C 

and D are 0.2, 0.5, 0.8 and 1.2 bar, 

respectively.  The substance which sublimes 

under standard conditions on increasing 

temperature is  

 1. A   2. B 

 3. C   4. D 

 

63. ÞɰŎÖÌ yÛĦ Îɟ-ÔɟÏ ¾ɭ yÑȓÞɟØ zØɭ¿ ȒÅÞ¾ɟ 
ïɟÙ   ¾ɭ ÞÖɟÑ ßɮ, Ûß ßɮ  

 1. ÌÎ Ὧ  ÖÓȢ  Ὕ  2. ÌÎ  ÖÓȢὝ 

 3. ÌÎ  ÖÓȢ    4. ÌÎὯ ÖÓȢ   

 

63. According to the transition state theory, the 

plot with slope equal to    is 

 1. ÌÎ Ὧ  ÖÓȢ  Ὕ  2. ÌÎ  ÖÓȢὝ 

 3. ÌÎ  ÖÓȢ    4. ÌÎὯ ÖÓȢ   

 

64. ÞɰŎÖÌ Åɨ ßɟ{ŚɨÅÑ ÒØÖɟÌȓ Ħ ÒɭĆ ŘÖ Öʃ Ùɟ{ÖɮÑ 
ŬɭÌɠ ¾ɟ ßɮ, Ûß ßɮ  

 1. ρίN τί   2. ρίN τὴ 
 3. ςίN τί   4. ςίN τὴ 

 

64. The transition that belongs to the Lyman 

series in the hydrogen-atom spectrum is 

 1. ρίN τί  2. ρίN τὴ 
 3. ςίN τί  4. ςίN τὴ 
 

65. yÌȓ ȒÅÞÖʃ Ὓ ÞÖεÖȑÍ Íĕ Û ßɮ, Ûß ßɮ  

 1. ¤κÎÙɡÑ   2. ¥ÙɡÑ  
 3. Ôɭę éɠÑ    4. 1,3-Ĝ ×ȕÈɟÊɟ|Ñ  
 

65. The molecule that possesses Ὓ symmetry 

element is 

 1. ethylene  2. allene 

 3. benzene  4. 1,3-butadiene 

 

66. ʬθÛÒØÖɟÌȓ¾ yÌȓ̈ɰ ¾ɭ ÍÑÑʇ ¾ɟ ŢȑÍȼÒÌ 
ßɟÖɼȑÑ¾ θÛÕÛ Þɭ ¾ØÍɭ ßʅ] ×ȏÏ ὼ  θÛÕÛ ¾ɨ 
ÏɭÍɟ ßɮ, Í Ô Þßɡ ¾ÎÑ ßɮ  

 1. ςὼ ÔÙ ßɮ ÍÎɟ 2 ÔÙ ȑÑ×Íɟɰ¾ ßɮ]  

 2. ςὼ ÔÙ ßɮ ÍÎɟ 2 ÔÙ ȑÑ×Íɟɰ¾ ßɮ]  

 3. ςὼ ÔÙ ßɮ ÍÎɟ ρ ÔÙ ȑÑ×Íɟɰ¾ ßɮ] 

 4. ςὼ ÔÙ ßɮ ÍÎɟ ρ ÔÙ ȑÑ×Íɟɰ¾ ßɮ] 

 

66. Vibrations of diatomic molecules are usually 

modelled by a harmonic potential. If the 
potential is given by ὼ, the correct 

statement is 

 1. force is ςὼ and force constant is 2 

 2. force is ςὼ and force constant is 2  

 3. force is ςὼ and force constant is ρ 
 4. force is ςὼ and force constant is ρ 
 

67. ¤¾ ρ ρπ Ὣ ÛÞɟ yĞÙ ὓ φπςȢσ ὫȾάέὰ  
¾ɨ ÅÙ ÒØ ¤¾ ÞÍß ηÓġ Ö ¾ɭ ȼÒ Öʃ Ø¿ ¾Ø 
ÞɰÒɠÊÑ Þɭ {Þ¾ɥ 100 ὧά  àɭŝÓÙ ¾ɥ ¤¾ 
ÖɨÑɨzȒĔÛ¾ ÒØÍ ÔÑɟ Ïɡ À×ɠ] yĞ Ù ¾ɭ yÌȓ ¾ɟ 
yÑȓŢĦ Î ÒȎØċ ÄɭÏ àɭŝ ᴠ Öʃ ßɮ]  
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 1. 50   2. 100 

 3. 150   4. 200 

 

67. When ρ ρπ Ὣ of a fatty acid ὓ
φπςȢσ ὫȾάέὰ was placed on water as a 

surface film, a monomolecular layer of area 

100 ὧά   was formed on compression.  The 

cross-sectional area  ÉÎ ᴠ  of the acid 

molecule is 

 1. 50   2. 100 

 3. 150   4. 200 

 

68. Mark-Houwink ÞÖɠ¾ØÌ – ὑὓ  ¾ɟ }Ò×ɨÀ 
ȒÅÞ¾ɭ ȑÑÐɟxØÌ Öʃ ¾ØÍɭ ßʅ, Ûß ßɮ  

 1. Þɰć ×ɟ-©ÞÍ ÖɨÙØ ÞɰßȑÍ  

 2. ÕɟØ-©ÞÍ ÖɨÙØ ÞɰßȑÍ 

 3. Ĥ ×ɟÑÍɟ-©ÞÍ ÖɨÙØ ÞɰßȑÍ 

 4. z-©ÞÍ ÖɨÙØ ÞɰßȑÍ 

 

68. Mark-Houwink equation – ὑὓ  is used 

for the determination of  

 1. number-average molar mass 

 2. weight-average molar mass 

 3. viscosity-average molar mass 

 4. z-average molar mass 

 

69. ÑɮÑɨ ¾Ìʇ ¾ɭ ¾| ÀȓÌÐÖx, ÞɰÀÍ Ħ ÎȕÙ şģ × ¾ɭ 
ÀȓÌʇ Þɭ ÞɟÎx¾ ȼÒ Þɭ εÕę Ñ ßɨÍɭ ßʅ, {Þ¾ɟ 
¾ɟØÌ  

 1. ÑɮÑɨ ¾Ìʇ ¾ɭ Ôɮę Ê ÀɮÒ ¾ɟ Ħ ÎȕÙ şģ × ¾ɥ 
 yÒɭàɟ ÄɨÈɟ ßɨÑɟ ßɮ]  

 2. ÑɮÑɨ ¾Ìʇ ¾ɭ θÛÙ×Ñʇ Öʃ θÛÝÖɟɰÀÍɟ yκÐ¾ 
 ßɨÑɟ ßɮ]  

 3. ÑɮÑɨ ¾Ìʇ Öʃ ÞÍß àɭŝ ¾ɟ z×ÍÑ Þɭ 
 yÑȓÒɟÍ, Ħ ÎȕÙ şģ × ¾ɥ yÒɭàɟ yκÐ¾ ßɨÑɟ ßɮ]  

 4. ÑɮÑɨ ¾Ìʇ Öʃ, ÞÍß àɭŝ ¾ɟ z×ÍÑ Þɭ  
 yÑȓÒɟÍ, Ħ ÎȕÙ şģ × ¾ɥ yÒɭàɟ ¾Ö ßɨÑɟ ßɮ]  

 

69. Many properties of nanoparticles are 

significantly different than the corresponding 

bulk material due to 

 1. smaller band gap of nanoparticles 

 compared to bulk 

 2. higher heterogeneity of the nanoparticle 

 solutions 

 3. larger ratio of surface area to volume of the 

 nanoparticles compared to the bulk 

 4. smaller ratio of  surface area  to volume of 

 the nanoparticles compared to the bulk 

 

 

70. ȑÑĞ ÑεÙζ¿Í ¾ɟ Þßɡ εÖÙɟÑ ßɮ  

¾ɦÙÖ  A ¾ɦÙÖ  B 

i. ¾ɮĞ ÓØ  a. ÞɰØÃÑɟĕ Ö¾ ŢɨÈɡÑ  

ii. {ɰÞȓεÙÑ  b. ßɟÖɼÑ  
iii. η¾ØɭȏÈÑ  c. ¤ę Åɟ{Ö  
 d. Ħ ÈɭØɦ{Ê  
 e. ÈÒɶÑ  

  

 1. i ï a; ii - c; iii - e   2.    i ï e; ii - b; iii - a 

 3. i ï d; ii - c; iii - a  4.    i ï e; ii - b; iii - d 

 
70. The correct match for the following is  

Column A Column B 

i. camphor a. structural protein 

ii. insulin b. hormone 

iii. keratin c. enzyme 

 d. steroid 

 e. terpene 

 

 1. i ï a; ii - c; iii - e  2.    i ï e; ii - b; iii - a 

 3. i ï d; ii - c; iii - a 4.    i ï e; ii - b; iii - d 

 
 

Hkkx \PART 'C'  

 
71. KC8 ¾ɭ εÙ¤ ȑÑĞ ÑεÙζ¿Í ¾ÎÑʇ ÒØ θÛÃɟØ ¾ɥȒÅ¤   
 (A) ×ß yÑȓÃȓɰÔ¾ɥ× ßɮ, (B) {Þ¾ɥ ŐεÞÍ ÒØÍ 

ÞɰØÃÑɟ ßɮ, (C) {Þ¾ɥ Ûɮʬ×ȓÍ ÃɟÙ¾Íɟ ŐɮÓɟ{È ¾ɥ 
yÒɭàɟ yκÐ¾ ßɮ] Þßɡ }ĕ ÍØ ßɮ  

 1. A ÍÎɟ B   2. A ÍÎɟ C 

 3. B ÍÎɟ C   4. A, B ÍÎɟ C 

 

71. Consider the following statements for KC8: 

 (A) It is paramagnetic, (B) It has eclipsed 

layer structure, (C) Its electrical conductivity 

is greater than that of graphite. 

 The correct answer is 

 1. A and B   2. A and C 

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

 

72. CCl4 Öʃ  S2Cl2 ¾ɥ yÖɨȑÑ×ɟ Þɭ yεÕηŎ×ɟ Öʃ 
θÛØκÃÍ ßɨÑɭ ÛɟÙɭ Þßɡ }ĕ ÒɟÏʇ ¾ɨ ȑÑĞ ÑεÙζ¿Í Öʃ 
Þɭ ÃȓȑÑ¤]  

 NH4Cl (A), S4N4 (B), S8 (C), ÍÎɟ S3N3Cl3 (D). 

 1. A, B ÍÎɟ C   2. A, B ÍÎɟ D  

 3. B, C, ÍÎɟ D  4. A, C ÍÎɟ D 
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72. Among the following, choose the correct 

products that are formed in the reaction of 

S2Cl2 with ammonia in CCl4:  
 NH4Cl (A), S4N4 (B), S8 (C), and S3N3Cl3 (D). 

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

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

 

73. [Ce(NO3)4(OPPh3)2] ¾ɭ εÙ¤ ȑÑĞ Ñ Öʃ Þɭ   
 A. {Þ¾ɭ ÅÙɡ× θÛÙ×Ñ ¾ɟ ØɰÀ ÒɠÙɟ-ÑɟØɰÀɠ ßɮ]   
 B. Ce ¾ɥ ÞÖÑn Û× Þɰć ×ɟ ÏÞ ßɮ]   

 C.  ×ß ÐɟÍȓ Þɭ εÙÀę Ê zÛɭÜ Ħ ÎɟÑɟę ÍØÌ ÏÜɟxÍɟ 
 ßɮ]    

 D. ×ß ŢȑÍÃȓÔɰ¾ɥ× Ţ¾ȗȑÍ ¾ɟ ßɮ]  
 Þßɡ }ĕ ÍØ ßɮ  

 1.  A ÍÎɟ B   2. A ÍÎɟ C 

 3. A, B ÍÎɟ D  4. B, C ÍÎɟ D 

 

73. For [Ce(NO3)4(OPPh3)2], from the following  

 A. Its aqueous solution is yellow-orange in 

 colour  

 B. Coordination number of Ce is ten 

 C.  It shows metal to ligand charge transfer  

 D. It is diamagnetic in nature 

 the correct answer is 

 1.  A and B   2. A and C 

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

 

74. ȑÑĞ ÑεÙζ¿Í ¾ÎÑʇ I  ÍÎɟ II ÒØ θÛÃɟØ ¾ɥȒÅ¤: 

 I : [Rh(CO)2I2]
- 
 Þɭ CH3I ÍÎɟ CO ¾ɟ CH3COI Öʃ 

 }ĕ ŢɭØɡ× ÒȎØÛÍxÑ ßɨ ÅɟÍɟ ßɮ] 

 II : [Rh(CO)2I2]
- 
 ¾ɥ Ţ¾ȗȑÍ ŢȑÍÃȓɰÔ¾ɥ× ßɮ] 

 ȑÑĞ Ñ Öʃ Þɭ Þßɡ ßɮ  

 1. I  ÍÎɟ II  Þßɡ ßʅ ©Ø II , I ¾ɟ Ħ Òĥ Èɡ¾ØÌ ßɮ]  
 2. I  ÍÎɟ II  Þßɡ ßʅ ©Ø II , I ¾ɟ Ħ Òĥ Èɡ¾ØÌ Ñßɡɰ ßɮ] 

 3. I  Þßɡ ßɮ ÍÎɟ II  ÀÙÍ ßɮ]  

 4. I  ÍÎɟ II  ÏɨÑʇ ÀÙÍ ßʅ]   

 

74. Consider the following statements, I  and II : 

 I :  [Rh(CO)2I2]
- 
 catalytically converts CH3I 

 and CO to CH3COI 

 II : [Rh(CO)2I2]
- 
 is diamagnetic in nature 

  

 the correct from the following is 

 1. I  and II  are correct and II  is an explanation 

 of I  

 2. I  and II  are correct and II  is not an 

 explanation of I  

 3. I  is correct and II  is incorrect 

 4. I  and II  are incorrect 

  

75. ÓɟĦ ÓɭÈ ȑÑÐɟxØÌ ¾ɭ εÙ¤ ÞɠÐɠ ÞÖĦ ÎɟȑÑ¾ ÍÑȓÍɟ 
θÛκÐ, Öʃ 2 mg 

32
PO4

3-
(θÛεÜĥ È ÞηŎ×Íɟ 3100 

θÛÁÈÑ s
-1

mg
-1

) ¾ɨ ¤¾ 1 g ÑÖȕÑɟ θÛÙ×Ñ Öʃ 
Þɰ¾εÙÍ ¾Ø ȏÏ×ɟ] {ÞÖʃ Þɭ 30 mg θÛ×ȓĆ Í 
ÓɟĦ ÓɭÈ ¾ɥ ÞÖĦ Í ÞηŎ×Íɟ 3000 θÛÁÈÑ s-1 Òɟ| 
À|] ÑÖȕÑɭ Öʃ PO4

3- ¾ɥ  %  Þ ɰßȑÍ ßɮ  

 1. 30   2. 6 

 3. 9   4. 15 

 

75. In a direct isotopic dilution method for 

determination of phosphate, 2 mg of 
32

PO4
3-

(specific activity 3100 disintegration 

s
-1

mg
-1

) was added to 1 g of a sample solution. 

The 30 mg of phosphate isolated from it has an 

overall activity of 3000 disintegration s
-1

. The 

% mass of PO4
3-

 in the sample is 

 1. 30   2. 6 

 3. 9   4. 15 

 

76. [FeO4]
4- ¾ɭ εÙ¤ ȑÑĞ ÑεÙζ¿Í ¾ÎÑʇ ÒØ θÛÃɟØ 

¾ɥȒÅ¤  

 A. ×ß yÑȓÃȓÔɰ¾ɥ× ßɮ   

 B. {Þ¾ɥ Td ÞÖεÖȑÍ ßɮ  

 C.  ×ß θÛ¾ȗÍ ÛÀx ÍÙɡ× č ×ɟεÖ Íɠ yÒÑɟÍɟ ßɮ  

 D. ×ß ÙÀÕÀ D2d ÞÖεÖȑÍ ÏÜɟxÍɟ ßɮ  

 Þßɡ }ĕ ÍØ ßɮ  

 1. A, B ÍÎɟ C  2.  A, C ÍÎɟ D 

 3. A ÍÎɟ D   4.  A ÍÎɟ B 

 

76. Consider the following statements for [FeO4]
4-

. 

 A. It is paramagnetic   

 B. It has Td symmetry 

 C.  Adopts distorted square planar geometry 

 D. Shows approximately D2d symmetry 

 The correct answer is 
 

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

 3. A and D   4.  A and B 

 

77.  [ReH9]
2-

 ¾ɥ č ×ɟεÖÍɠ ßɮ  

 1. ¤¾ ÃɨÈɡ ×ȓĆ Í ÛÀx ŢȑÍθŢč Ö  
 2. ¤¾ ÃɨÈɡ ×ȓĆ Í ÁÑ  
 3. ÍɠÑ ÃɨÈɡ ×ȓĆ Í ȐŝÞÖÑÍɟà θŢč Ö 

 4. ßɭĚ ÈɟÀɨÑÙ ʬθÛθÒØɮεÖÊ  

 

77. The geometry of [ReH9]
2-

 is 

 1. monocapped square antiprism 

 2. monocapped cube 

 3. tricapped trigonal prism 

 4. heptagonal bipyramid 
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78. PI3, PSCl3 ÍÎɟ ȒÅę ¾ Òɟ}ÊØ ¾ɭ ÖĘ × yεÕηŎ×ɟ 
Öʃ, ŢɟĚ Í }ĕÒɟÏʇ Öʃ Þɭ P3I5 ¤¾ ßɮ] P3I5 ¾ɟ 
θÛÙ×Ñ yÛĦ Îɟ Öʃ 31

P NMR Ħ ÒɭĆ ŘÖ ¤¾ ʬθÛ¾ 
(d 98) ÍÎɟ ¤¾ Ȑŝ¾ (d 102) ÏÜɟxÍɟ ßɮ] P3I5 ¾ɥ 
Þßɡ ÞɰØÃÑɟ ßɮ]  

 

78. The reaction between PI3, PSCl3 and zinc 

powder gives P3I5 as one of the products. The 

solution state 
31

P NMR spectrum of P3I5 shows 

a doublet (d 98) and a triplet (d 102). The 

correct structure of  P3I5 is 

 

 

79. ¾ɦÙÖ A ÍÎɟ B Öʃ ¾ȓÄ yÌȓ ÍÎɟ }Ñ¾ɭ şÛ 
yÖɨȑÑ×ɟ Öʃ ÀȓÌÐÖx ȏÏ¤ ßʅ] ¾ɦÙÖ A ¾ɟ B ¾ɭ 
ÞɟÎ εÖÙɟÑ ¾ɥȒÅ¤  

 

¾ɦÙÖ A ¾ɦÙÖ B 

(a) Cl2 (i)  ÏȓÔxÙ yĞÙ  
(b) S8 (ii)  ÜȒĆÍÜɟÙɡ yĞ Ù  
(c) CH3CO2H (iii) yÞÖɟÑȓÒɟÍÑ  
(d) Urea (iv)  θÛÙɟ×¾ yÒÁÈÑ ÍÎɟ 

ÞÖɟÑȓÒɟÍÑ  
  

 Þßɡ εÖÙɟÑ ßɮ  

 1. (a) ï (i); (b) ï (ii); (c) ï (iii); (d) ï (iv) 

 2. (a) ï (ii); (b) ï (iii); (c) ï (iv); (d) ï (i) 

 3. (a) ï (iii); (b) ï (iv); (c) ï (i); (d) ï (ii)  

 4. (a) ï (iv); (b) ï (iii); (c) ï (ii); (d) ï (i) 

 

 

79. Some molecules and their properties in liquid 

ammonia are given in columns A and B 
respectively.  Match column A with column B 

   

Column A Column B 

(a) Cl2 (i) Weak acid 

(b) S8 (ii) Strong acid 

(c) CH3CO2H (iii) Disproportionation 

(d) Urea (iv)  Solvolysis and 

disproportionation 

  

 The correct match is 

 1. (a) ï (i); (b) ï (ii); (c) ï (iii); (d) ï (iv) 

 2. (a) ï (ii); (b) ï (iii); (c) ï (iv); (d) ï (i) 

 3. (a) ï (iii); (b) ï (iv); (c) ï (i); (d) ï (ii)  

 4. (a) ï (iv); (b) ï (iii); (c) ï (ii); (d) ï (i) 

 

80. Mn(II), Cr(III) ÍÎɟ Cu(II) ¾ɭ yĥ ÈÓÙ¾ɥ× ¤Ć Ûɟ 
Þɰ¾ȓÙʇ ¾ɭ εÙ¤ Ħ ÒɭŘÖɠ ȑÑĞ ÑÍÖ yÛĦ Îɟ ÒÏ 
Ţ Íɠ¾ ßʅ ŎÖÜ9  

 1. 
2
H, 

4
F ÍÎɟ 2D  2. 6S, 

4
F ÍÎɟ 2D 

 3. 
2
H, 

2
H ÍÎɟ 2D  4. 6S, 

4
F ÍÎɟ 2P 

 

80. The spectroscopic ground state term symbols 

for the octahedral aqua complexes of Mn(II), 

Cr(III) and Cu(II), respectively, are 

 1. 
2
H, 

4
F and 

2
D  2. 6

S, 
4
F and 

2
D 

 3. 
2
H, 

2
H and 

2
D  4. 6

S, 
4
F and 

2
P 

 

81. ȑÑĞ ÑεÙζ¿Í ȼÒɟɰÍØÌʇ Öʃ Þɭ  

 A. ¥ġ ¾ɥÑ ¾ɟ {ÒɦĆ Þɠ¾ØÌ  
 B. Êɦ{zÙ ιÊßɟ{ŚɮÞ yεÕηŎ×ɟ  

 C. Øɟ{Ôɨę ×ȕη¾Ù¨Èɟ{Ê ¾ɟ ιÊ¦Ć ÞɠØɟ{Ôɨ-
 ę ×ȕȒĆÙ¨Èɟ{Ê Öʃ ÒȎØÛÍxÑ  

 D. ¾ɟÔxȑÑ¾ ÞÔĦ ŘɭÈʇ Öʃ 1,2-¾ɟÔxÑ εÜěÈ  

 Åɨ Þß-¤ę Åɟ{Ö B12 ʬÛɟØɟ Ţɨĕ ÞɟȏßÍ ßɨÍɭ ßʅ, Ûß ßɮ  

 1. A ÍÎɟ B    2. B, C ÍÎɟ D 

 3. A, B ÍÎɟ D  4. A, B ÍÎɟ C 

 

81. From the following transformations, 

 A. Epoxidation of alkene 

 B. Diol dehydrase reaction 

 C. Conversion of ribonucleotide-to-

 deoxyribonucleotide  

 D. 1,2-carbon shift in organic substrates 

 those promoted by coenzyme B12 are 

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

 3. A, B and D  4. A, B and C 
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82.  ¾ɟÙÖ A ¾ɥ ÖÏʇ ¾ɟ ¾ɟÙÖ B ¾ɥ }κÃÍ ÖÏʇ Þɭ 
εÖÙɟÑ ¾ɥȒÅ¤  

¾ɟÙÖ  A ¾ɟÙÖ B 

(a) ÖɭÈÙɨÎɟ×ɨÑɠÑʇ  (i) cis-[Pd(NH3)2Cl2] 

(b) Ě ÙɮĦ ÈɨÞɟ×ȑÑÑ  (ii)  εÞĦ ÈɡÑ ÐÑɠ ŢɨÈɡÑ  

(c) ÓɭȎØȏÈÑ  (iii)  {ÙɭĆ ŘɟÑ 
Ħ ÎɟÑɟę ÍØÌ  

(d) ØÞɨκÃη¾ĕ Þɟ  (iv) z×ØÑ ÒȎØÛßÑ  

  (v) z×ØÑ ÞɰŐßÌ  

  (vi) ¾ɟÔɼĚ ÙɮȏÈÑ  
  

 Þßɡ }ĕ ÍØ ßɮ  

 1. (a)-(ii), (b)-(iii), (c)-(v), (d)-(iv) 

 2. (a)-(ii), (b)-(iii), (c)-(iv), (d)-(i) 

 3. (a)-(ii), (b)-(iii), (c)-(v), (d)-(vi) 

 4. (a)-(iii), (b)-(v), (c)-(vi), (d)-(ii)  

 

82. Match the items in column A with the appropriate 

items in column B 

 Column A Column B 

(a) Metallothioneins (i) cis-

[Pd(NH3)2Cl2] 

(b) Plastocyanin (ii)  Cysteine rich 

protein 

(c) Ferritin (iii)  Electron 

transfer 

(d) Chemotherapy (iv) Iron transport 

  (v) Iron storage 

  (vi) Carboplatin 

  

 The correct answer is 

 1. (a)-(ii), (b)-(iii), (c)-(v), (d)-(iv) 

 2. (a)-(ii), (b)-(iii), (c)-(iv), (d)-(i) 

 3. (a)-(ii), (b)-(iii), (c)-(v), (d)-(vi) 

 4. (a)-(iii), (b)-(v), (c)-(vi), (d)-(ii)  

 

83.  [Co(NH3)5Cl]
2+ ¾ɭ εÙ¤ OH

-
 }ĕ ŢɭȎØÍ SN1 Þɰ×ȓĈ Öɠ 

àɟØ¾ ηŎ×ɟ θÛκÐ Öʃ, yεÕηŎ×ɟ ¾ɭ ŢÎÖ ÒÏ Þɭ 
ŢɟĚ Í ßɨÑɭ ÛɟÙɡ Ħ ÒɠÜÅ ßɮ.ßʅ]  

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

 + Cl
-
 

 2. [Co(NH3)4(NH2)Cl]
+
 + H2O 

 3. [Co(NH3)4(NH2)]
2+ 

 +  Cl
- 

 4. [Co(NH3)5Cl(OH)]
+
 ¾ɭÛÙ 

 

83. For OH
-
 catalysed SN1 conjugate base 

mechanism of [Co(NH3)5Cl]
2+

, the species 

obtained  in the first step of the reaction is/are 

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

 + Cl
-
 

 2. [Co(NH3)4(NH2)Cl]
+
 + H2O 

 3. [Co(NH3)4(NH2)]
2+ 

 +  Cl
- 

 4. [Co(NH3)5Cl(OH)]
+
 only 

84. ¾ɟÙÖ X ¾ɥ Ħ ÒɠÜɠÅ ¾ɟ εÖÙɟÑ ¾ɟÙÖ Y Öʃ ȏÏ¤ 
}Ñ¾ɭ ÀȓÌÐÖʝ Þɭ ¾ɥȒÅ¤  

¾ɟÙÖ  X ¾ɟÙÖ  Y 

(1) ßɡÖ A  (i) zĆ Þɨ ÞɭÍȓÔę Ð  
Mn4 Ć ÙĦ ÈØ  

(2) ÅÙθÛ¿ɰÊÑ 
¤ę éɟ{Ö  

(ii)  ʬθÛÞÖÙɰÔɟà 
ÏɡÁɶ¾ØÌ  

(3) [Mn(H2O)6]
2+

 (iii)  ŢÐɟÑÍ9 pp* 
{ÙɭĆ ŘɟȑÑ¾ ÞɰŎÖÌ  

(4) [Cr(H2O)6]
2+

 (iv) dd ȒĦÒÑ ȑÑθÝǦ 
ÞɰŎÖÌ  

  (v) ʬθÛÞÖÙɰÔɟà ÞɰÒɠÊÑ  

  

 Þßɡ }ĕ ÍØ ßɮ  

 1. (1)-(iii), (2)-(i), (3)-(v), (4)-(ii)  

 2. (1)-(iii), (2)-(i), (3)-(iv), (4)-(ii)  

 3. (1)-(v), (2)-(iii), (3)-(iv), (4)-(ii)  

 4. (1)-(iii), (2)-(i), (3)-(iv), (4)-(v) 

 

84. Match the species in column X with their 

properties in column Y 

 Column X Column Y 

(1) Heme A

  

(i) oxo-bridged 

Mn4 cluster 

(2) water split-

ing enzyme 

(ii)  tetragonal 

elongation 

(3) [Mn(H2O)6]
2+

 (iii)  predominantly 

pp* 

electronic 

transitions 

(4) [Cr(H2O)6]
2+

 (iv) dd spin-

forbidden 

transitions 

  (v) tetragonal 

compression 

  

 The correct answer is 

 1. (1)-(iii), (2)-(i), (3)-(v), (4)-(ii)  

 2. (1)-(iii), (2)-(i), (3)-(iv), (4)-(ii)  

 3. (1)-(v), (2)-(iii), (3)-(iv), (4)-(ii)  

 4. (1)-(iii), (2)-(i), (3)-(iv), (4)-(v) 

 

85. z{ÞɨÙɨÔÙ yÑȓȼÒÍɟ ¾ɭ yÑȓÞɟØ ¿ɰÊʇ ¾ɟ Þßɡ 
ÞɭÈ Åɨ [Co4(CO)12] Öʃ Co(CO)3 ¾ɨ ŢȑÍĦ ÎɟθÒÍ 
¾Ø Þ¾Íɟ ßɮ, Ûß ßɮ  

 1. CH, BH ÍÎɟ Mn(CO)5 

 2. P, CH ÍÎɟ Ni(h
5
-C5H5) 

 3. Fe(CO)4, CH2 ÍÎɟ SiCH3 

 4. BH, SiCH3 ÍÎɟ P 



23 
 

85. According to isolobal analogy, the right set of 

fragments that might replace Co(CO)3 in 

[Co4(CO)12] is 

 1. CH, BH and Mn(CO)5 

 2. P, CH and Ni(h
5
-C5H5) 

 3. Fe(CO)4, CH2 and SiCH3 

 4. BH, SiCH3 and P 

 

86. Wadeôs ¾ɭ ȑÑ×Öʇ ¾ɭ yÑȓÞɟØ [Co(h
5
-C5H5)B4H8] 

ÍÎɟ [Mn(h
2
-B3H8)(CO)4] ¾ɭ εÙ¤ Þßɡ ÞɰØÃÑɟ 

Ţ¾ɟØ ßʅ]  

 1. closo ÍÎɟ nido 

 2. nido ÍÎɟ arachno 

 3. closo ÍÎɟ arachno 

 4. nido ÍÎɟ nido 

 

86. According to Wadeôs rules, the correct 

structural types of [Co(h
5
-C5H5)B4H8] and 

[Mn(h
2
-B3H8)(CO)4] are 

 1. closo and nido 

 2. nido and arachno 

 3. closo and arachno 

 4. nido and nido 

 

87.  [Rh6C(CO)15]
2-

 ¾ɭ εÙ¤ Þßɡ č ×ɟεÖÍɠ ßɮ  

 1. yĥ ÈÓÙ¾  
 2. ÒɰÃÕȓÅɠ× θÒØɮεÖÊ  

 3. ȐŝÞÖÑÍɟà θŢč ×  
 4. ¤¾ ÃɨÈɡ ×ȓĆ Í ÛÀx θÒØɮεÖÊ  

 

87. The correct geometry of [Rh6C(CO)15]
2-

 is 

 1. octahedron 

 2. pentagonal pyramid 

 3. trigonal prism 

 4. monocapped square pyramid 

 

88. arachno ÔɨØɭÑ, B4H10 ¾ɥ NMe3 ¾ɭ ÞɟÎ yεÕηŎ×ɟ 
Þɭ θÛØκÃÍ yɰȑÍÖ }ĕ ÒɟÏ ßɮ.ßʅ  

 1. [BH3ÖNMe3] ÍÎɟ [B3H7ÖNMe3] 

 2. [BH2(NMe3)2]
+
[B3H8]

-
 

 3. [B4H10ÖNMe3] 

 4. [B4H10ÖNMe3] ÍÎɟ [BH2(NMe3)2]
+
[B3H8]

-
 

 

88. The final product(s) of the reaction of arachno 

borane, B4H10 with NMe3 is/are 

 1. [BH3ÖNMe3] and [B3H7ÖNMe3] 

 2. [BH2(NMe3)2]
+
[B3H8]

-
 

 3. [B4H10ÖNMe3] 

 4. [B4H10ÖNMe3] and [BH2(NMe3)2]
+
[B3H8]

-
 

 

89. ȑÑĞ ÑεÙζ¿Í yεÕηŎ×ɟ Öʃ }ĕ ÒɟÏ  A ßɮ
 

Co
Me3P

CD3

CD3

H

H H

H

Co
PMe3

CD3H +     A

H

H

H

H

 
1. D2C CD2 

2. D3C CD3 
3. CD3

 

3. H2C CD2 

 

89. Product A in the following reaction is 

 

Co
Me3P

CD3

CD3

H

H H

H

Co
PMe3

CD3H +     A

H

H

H

H

 

1. D2C CD2 2. D3C CD3 

3. CD3

 
4. H2C CD2 

 

90. Fe(CO)5 ¾ɥ 1,3-Ĝ ×ȕÈɟÊɟ{Ñ Þɭ yεÕηŎ×ɟ, B ÏɭÍɠ ßɮ 
Åɨ  1

H NMR Öʃ Ïɨ εÞĈ ÑÙ ÏÜɟxÍɟ ßɮ] B ¾ɥ HCl 

Öʃ yεÕηŎ×ɟ C ÏɭÍɠ ßɮ Åɨ yÒÑɭ 1
H NMR Öʃ ÃɟØ 

εÞĈ ÑÙ ÏÜɟxÍɟ ßɮ] ×ɩκÀ¾ C ßɮ  
 

 

1. 
Fe

Cl

CO

OC

OC
 

 
2. 

Fe

Cl
OC

OC
CO

 
 

3. 
Fe

Cl

H

OC

OC
 

 
4. 

Fe

H
OC

OC
CO

 
  

90. Treatment of Fe(CO)5 with 1,3-butadiene gives 

B that shows two signals in its 
1
H NMR 

spectrum. B on treatment with HCl yields C 

which shows four signals in its 
1
H NMR 

spectrum. The compound C is 

 
 

1. 
Fe

Cl

CO

OC

OC
 

 
2. 

Fe

Cl
OC

OC
CO

 
 

3. 
Fe

Cl

H

OC

OC
 

 
4. 

Fe

H
OC

OC
CO
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91. ȑÑĞ ÑεÙζ¿Í ØɭÊɦĆ Þ yεÕηŎ×ɟ ȒÅÞ¾ɭ εÙ¤ ÞɟĞ × 
ȒĦÎØɟɰ¾ K = 2.0 ³ 10

8 ßɮ, Öʃ  
 

 zĆ Þɠ¾ɟØ¾ ÍÎɟ yÒÃɟ×¾ ¾ɥ ĦÛ×ɰ θÛȑÑÖ× ÏØʃ 
ŎÖÜ9 5.0 M

-1
s
-1

 ÍÎɟ 4.0 ³ 10
3 
M
-1

s
-1

 ßʅ]  
 yεÕηŎ×ɟ ¾ɭ εÙ¤ ÏØ ȑÑ×Íɟɰ¾ (M

-1
s
-1

) ßɮ ÙÀÕÀ  

 1. 3.16 ³ 10
6
   2.  2.0 ³ 10

6
  

 3. 6.32 ³ 10
6
   4.  3.16 ³ 10

4 
 

 

91. In the following redox reaction with an 

equilibrium constant K = 2.0 ³ 10
8
, 

 

 

 the self exchange rates for oxidant and 

reductant are 5.0 M
-1

s
-1

 and 4.0 ³ 10
3 

M
-1

s
-1

, 

respectively. 

 The approximate rate constant (M
-1

s
-1

) for the 

reaction is 

 1. 3.16 ³ 10
6
   2.  2.0 ³ 10

6
  

 3. 6.32 ³ 10
6
   4.  3.16 ³ 10

4 
 

 

92. ηÓĀØ ¾ɟÔɶÑ Þɰ¾ȓÙ ¾ɭ εÙ¤ Þßɡ ¾ÎÑ ßɮ  
 1. ¾ɟÔɶÑ ¾ɭ ¾ɟÔxÑ ¾ɥ Ţ¾ȗȑÍ {ÙɭĆ ŘɟÑ Ħ Ñɭßɡ ßɮ]  

 2. ÐɟÍȓ }ċ Ã zĆ Þɠ¾ØÌ yÛĦ Îɟ Öʃ ßɨÍɠ ßɮ]  

 3. ÐɟÍȓ ¿ɰÊ ÍÎɟ ¾ɟÔɶÑ Ȑŝ¾ yÛĦ Îɟ¨ɰ Öʃ ßɨÍɭ ßʅ] 
 4. CO εÙÀę Ê Þɰ¾ȓÙ ¾ɨ yȒĦÎØ ¾ØÍɭ ßʅ]  
 

92. The correct statement for a Fischer carbene 

complex is 

 1. the carbene carbon is electrophilic in nature 

 2. metal exists in high oxidation state  

 3. metal fragment and carbene are in the triplet 

 states  

 4. CO ligands destabilize the complex 

 

93. ¤¾ yĞ Ùɡ× θÛÙ×Ñ ȒÅÞÖʃ Řɟ{ÖɭκÎÙ ¥ÖɠÑ (A), 

Êɟ{ÖɭκÎÙ ¥ÖɠÑ (B) ÍÎɟ ÖɭκÎÙ ¥ÖɠÑ (C) 

(ÐÑɟ×Ñʇ ¾ɭ pka ßʅ ŎÖÜ9 9.8, 10.8 ÍÎɟ 10.6( ßʅ, 
¾ɨ ÐÑɟ×Ñ θÛȑÑÖ× ¾ɟÙÖ ÒØ ÙɟÏ ȏÏ×ɟ] {Ñ¾ɭ 
pH >7 Þɭ ÔïÍɭ ŢÛÌÍɟ Þɭ àɟÙÑ ¾ɟ ŎÖ ßɮ  

 1. A < C < B  2. B < C < A 

 3. B < A < C  4. C < B < A 

 

93. The acidic solution containing trimethylamine 

(A), dimethylamine (B) and methyl amine (C) 

(pka of cations 9.8, 10.8 and 10.6, respectively) 

was loaded on a cation exchange column. The 

order of their elution with a gradient of 

increasing pH >7 is 

 1. A < C < B  2. B < C < A 

 3. B < A < C  4. C < B < A 

94. Þɰ¾ȓÙ A ¾ɭ NH ŢɨÈɟÑʇ ¾ɟ ʪ×ȕÈØÌ {Þ¾ɭ EPR 

Ħ ÒɭĆ ŘÖ ¾ɨ ŢÕɟθÛÍ Ñßɡɰ ¾ØÍɟ ßɮ] EPR [I(
63

Cu) = 

3/2] Ħ ÒɭĆ ŘÖ Öʃ Ţĕ ×ɟεÜÍ yȑÍÞȕĨ Ö Ùɟ{Ñʇ ¾ɥ 
Þɰć ×ɟ ßɮ   

 

N

63Cu

O

N

O

A

H H

 
 1. 20   2. 12 

 3. 60   4. 36 

 

94. For complex A, deuteration of NH protons does 

not alter the EPR spectrum. The number of 

hyperfine lines expected in the EPR [I(
63

Cu) = 

3/2] spectrum of A is  

N

63Cu

O

N

O

A

H H

 
 1. 20   2. 12 

 3. 60   4. 36 

 

95. ÛÀx ŢȑÍθŢč Ö, θÛɰÜÓÙ¾ ÍÎɟ ȐŝÃɨÈɡ¾ȗÍ 
ȐŝÞÖÑÍɟà θŢč Ö 'ÃɨÈɡ¾ØÌ ÛÀx ÍÙʇ ÒØ( Öʃ 
Ȑŝ¾ɨÌɠ× ÓÙ¾ʇ ¾ɥ Þɰć ×ɟ ßɮ  

 1. 8, 20 ÍÎɟ 14  2. 8, 20 ÍÎɟ 12 

 3. 10, 12 ÍÎɟ 14  4. 10, 12 ÍÎɟ 12 

 

95. The numbers of triangular faces in square 

antiprism, icosahedron and tricapped trigonal 

prism (capped on square faces), respectively, 

are 

 1. 8, 20 and 14  2. 8, 20 and 12 

 3. 10, 12 and 14  4. 10, 12 and 12 

 

96. F2C(Br)-C(Br)Cl2 ¾ɨ ÑɠÃɭ ȏÏ¤ ȒĦÎØ ÞɰȼÒÌʇ ¾ɟ 
εÖŬÌ ÖɟÑ ¾Ø, {Þ¾ɭ  19

F NMR Ħ ÒɭĆ ŘÖ Öʃ -120 

o
C  ÒØ Ùɟ{Ñʇ ¾ɥ Þɰć ×ɟ ßɮ] 

  

  
 

 1. ¤¾    2. Ïɨ 
 3. ÃɟØ   4. ÒɟɯÃ  



25 
 

96. Number of lines in the 
19

F NMR spectrum of 

F2C(Br)-C(Br)Cl2 at -120 
o
C assuming it a 

mixture of static conformations given below, 

are  

 

 
  

 1. one   2. two 

 3. four   4. five 

 

97. yεÕ¾Öx¾ʇ A, B Þɭ }ĕ ÒɟÏʇ C, D ÏɭÑɭ ¾ɭ εÙ¤ Þßɡ 
¾ÎÑ ßɮ  

 

 
 

 1. A Þɭ C εÖÙÍɟ ßɮ ©Ø B Þɭ D 

 2. A Þɭ D εÖÙÍɟ ßɮ ©Ø B Þɭ C 

 3. A ÍÎɟ B, C ©Ø D ¾ɥ ÞÖɟÑ Öɟŝɟ×ʃ ÏɭÍɭ ßʅ]  

 4. A ©Ø B Þɭ D εÖÙÍɟ ßɮ]  
 

97. The correct statement for the reactants A, B to 

give products C, D is 

 

 
 1. A gives C and B gives D 

 2. A gives D and B gives C 

 3. A and B give identical amounts of C and D 

 4. A and B give D 

 

98. ȑÑĞ ÑεÙζ¿Í yεÕηŎ×ɟ Öʃ θÛØκÃÍ Öȓć × }ĕ ÒɟÏ ßɮ  
 

  
  

1. 

 
2. 

 
3. 

 
4. 

 
 

98. The major product formed in the following 

reaction is 

  
  

1. 

 
2. 

 
3. 

 
4. 

 
 

99. ȑÑĞ ÑεÙζ¿Í yεÕηŎ×ɟ Öʃ θÛØκÃÍ Öȓć × }ĕ ÒɟÏ ßɮ 

  
  

1. 

 

2. 
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3. 

 

4. 

 

 

99. The major product formed in the following 

reaction is  

  
  

 

1. 

 
 

2. 

 
 

3. 

 
 

4. 

 
 

100. ×ɩκÀ¾ Åɨ ȑÑĞ ÑεÙζ¿Í Ħ ÒɭĆ ŘÖɠ zɰ¾îɭ ÏÜɟxÍɟ ßɮ, 
Ûß ßɮ  

 1
H NMR: d 8.0 (d, J = 12.3 Hz, 1H), 7.7 (d, J = 8.0 

Hz, 2H), 6.8 (d, J = 8.0 Hz, 2H), 5.8 (d, J = 12.3 Hz, 

1H), 3.8 (s, 3H), 3.0 (s, 6H) ppm 

 

 

1. 

 
 

2. 

 
 

3. 

 
 

4. 

 

100. The compound that exhibits following spectral 

data is  
 1

H NMR: d 8.0 (d, J = 12.3 Hz, 1H), 7.7 (d, J = 

8.0 Hz, 2H), 6.8 (d, J = 8.0 Hz, 2H), 5.8 (d, J = 

12.3 Hz, 1H), 3.8 (s, 3H), 3.0 (s, 6H) ppm 

 

 

1. 

 

 

2. 
 

 

3. 

 

 

4. 

 

 

101. ȑÑĞ ÑεÙζ¿Í yεÕηŎ×ɟ Öʃ Öȓć × }ĕ ÒɟÏ ßɮ 
  

  
  

 

1. 

 , by Re face attack 
 

 

2. 

 , by Re face attack 
 

 

3. 

, by Si face attack 
 

 

4. 

 , by Si face attack 
 

 

 (Face attack = ÓÙ¾ zŎÖÌ(  
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101. The major product in the following reaction is   

 

  
  

1. 

, by Re face attack 
 

2. 

  , by Re face attack 
 

3. 

, by Si face attack 
 

4. 

 , by Si face attack 
 

  

102. ȑÑĞ ÑεÙζ¿Í yεÕηŎ×ɟ Öʃ θÛØκÃÍ Öȓć × }ĕ ÒɟÏ ßɮ  

  
 

1. 

 

2. 

 

3. 

 

4. 

 

 102.The major product formed in the following   

 reaction is 

  
 

1. 

 
2. 

 
3. 

 
4. 

 
 

103. ȑÑĞ ÑεÙζ¿Í yεÕηŎ×ɟ Öʃ θÛØκÃÍ Öȓć × }ĕ ÒɟÏ ßɮ  
 

  
 

 

1. 

 

 

2. 

 
 

3. 

 

 

4. 

 
 

103. The major product formed in the following 

reaction is 

  
 

1. 

 

 

2. 

 



28 
 

 

3. 

 

 

4. 

 
 

104. ȑÑĞ ÑεÙζ¿Í yεÕηŎ×ɟ Öʃ θÛØκÃÍ Öȓć × }ĕ ÒɟÏ ßʅ  
 

 
 

 

1. 
 

 

2. 
 

 

3. 

 

 

4. 

 

  

104. The major product formed in the following 

reaction is  

 

 
 

 

1.  

 

2. 

 

 

3. 

 

 

4. 

 

 

 

105. ȑÑĞ ÑεÙζ¿Í ȼÒɟɰÍØÌ ¾ɭ εÙ¤ yεÕ ¾Öx¾ʇ ¾ɟ Þßɡ 
ŎÖ ßɮ  

 

  
 

 1. i. K2CO3, ii. HCſCCOCH3, iii. Br2, iv. NaBH4 

 2. i. NaBH4, ii. HCſCCOCH3, iii. Br2, iv. K2CO3 

 3. i. HCſCCOCH3, ii. K2CO3, iii. Br2, iv. NaBH4 

 4. i. Br2, ii. HCſCCOCH3, iii. K 2CO3, iv. NaBH4 

 

105. Correct sequence of reagents for the following 

conversion is  

 

  
 

 1. i. K2CO3, ii. HCſCCOCH3, iii. Br2, iv. NaBH4 

 2. i. NaBH4, ii. HCſCCOCH3, iii. Br2, iv. K2CO3 

 3. i. HCſCCOCH3, ii. K2CO3, iii. Br 2, iv. NaBH4 

 4. i. Br2, ii. HCſCCOCH3, iii. K 2CO3, iv. NaBH4 

 

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

  
 

 

1. 

 
 

2. 

 
 

3. 

 
4. 
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106. The major product in the following reaction is 

 

  
 

 

1. 

 

 

2. 

 

 

3. 

 

 

 

4. 

 

 

107. ȑÑĞ ÑεÙζ¿Í ÃɟØ yεÕηŎ×ɟ¨ɰ ¾ɭ εÙ¤ 
yεÕηŎ×ɟ¨ɰ ¾ɥ ÏØʃ ȒÅÞ Ţ¾ɟØ ÒØ ÛȑÍxÍ ßɨÀɠ,  

 Ûß ßɮ  
 

 
 1. 1 > 2 and 3 > 4  2. 2 > 1 and 3 > 4 

 3. 2 > 1 and 4 > 3  4. 1 > 2 and 4 > 3 

 

107. For the four reactions given below, the rates of 

the reactions will vary as 

 
 1. 1 > 2 and 3 > 4  2. 2 > 1 and 3 > 4 

 3. 2 > 1 and 4 > 3  4. 1 > 2 and 4 > 3 

 

108. ȑÑĞ ÑεÙζ¿Í yεÕηŎ×ɟ Öʃ θÛØκÃÍ Öȓć × }ĕ ÒɟÏ ßɮ  

  
 

1. 

 

2. 

 

3. 

 

4. 

 

 

108. The major product formed in the following 

reaction is 

  
  

1. 

 

2. 

 
3. 

 

4. 

 
 

109. ȑÑĞ ÑεÙζ¿Í ȼÒɟɰÍØÌ Öʃ ÞĞ ÖεÙÍ ÒɭØɡÞɟ{ȒĆÙ¾ 
yεÕηŎ×ɟ¨ɰ ¾ɟ Þßɡ ŎÖ ßɮ 
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 1. (i) |Ñ yεÕηŎ×ɟ, (ii ) [2,3]-εÞĈ ÖɟŘɦθÒ¾ εÜěÈ, 

 (iii ) [3,3]- εÞĈ ÖɟŘɦθÒ¾ εÜěÈ 

 2. (i) |Ñ yεÕηŎ×ɟ, (ii ) [3,3]- εÞĈ ÖɟŘɦθÒ¾ εÜěÈ, 

 (iii ) [1,3]- εÞĈ ÖɟŘɦθÒ¾ εÜěÈ 

 3. (i) [2,3]- εÞĈ ÖɟŘɦθÒ¾ εÜěÈ, (ii ) |Ñ yεÕηŎ×ɟ, 

 (iii ) [1,3]- εÞĈ ÖɟŘɦθÒ¾ εÜěÈ 

 4. (i) [1,3]- εÞĈ ÖɟŘɦθÒ¾ εÜěÈ, (ii ) [2,3]-

 εÞĈ ÖɟŘɦθÒ¾ εÜěÈ, (iii ) [3,3]- εÞĈ ÖɟŘɦθÒ¾ 
 εÜěÈ 

 

109. The correct sequence of pericyclic reactions 

involved in the following transformation is  

 

  
 

 1. (i) ene reaction, (ii) [2,3]-sigmatropic 

 shift, (iii) [3,3]-sigmatropic shift 

 2. (i) ene reaction, (ii) [3,3]-sigmatropic 

 shift, (iii) [1,3]-sigmatropic shift 

 3. (i) [2,3]-sigmatropic shift, (ii) ene 

 reaction, (iii) [1,3]-sigmatropic shift 

 4. (i) [1,3]-sigmatropic shift, (ii) [2,3]-

 sigmatropic shift, (iii) [3,3]-sigmatropic 

 shift 

   

110. ȑÑĞ ÑεÙζ¿Í ȼÒɟɰÍØÌ Öʃ ÖĘ ×ÛÍɶ Åɨ }ĕ ÒɟÏ ÏɭÍɟ 
ßɮ, Ûß ßɮ]  

 

  
 

 
1. 1. 

 

 
2. 

 

 
3. 

 

 
4. 

 
 

  

110. The intermediate that leads to the product in the 

following transformation is 

 

  
  

 

 

1. 

 

 

 

2. 

 

 

 

3. 

 
 

 

 

 

4. 

 
 

111. ȑÑĞ ÑεÙζ¿Í yεÕηŎ×ɟ ¾ɭ }ĕ ÒɟÏ ßɮ.ßʅ  

 [* - ÞÖĦ ÎɟȑÑ¾ κÃȒęħÍ ¾ɟÔxÑ ÏÜɟxÍɟ ßɮ] 

 

  
  

1. 

 

2. 

 

3. 

 

4. 

 

 

  

111. Product(s) of the following reaction is (are) 

 [* - indicates isotopically labelled carbon] 

 

 

  
  




