
     

 

 

 
  

vuqns’k 

 

1. vkius fgUnh dks ek/;e pquk gS A bl ijh{kk iqfLrdk esa ipgRrj (20 Hkkx 'A' esa + 25 Hkkx 'B' + 30 

Hkkx 'C' esa ) cgqy fodYi iz’u  (MCQ) fn, x, gSa A vkidks Hkkx  'A' esa ls vf/kdre  15 vkSj Hkkx 

'B' esa 20 rFkk Hkkx 'C' esa Lks 20 iz’uksa ds mRrj nsus gSa A ;fn fu/kkZfjr Lks vf/kd iz’uksa ds mRrj fn, 

x, rc dsoy igys Hkkx 'A' Lks 15, Hkkx 'B' ls 20 rFkk Hkkx 'C' ls 20 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 vLohd̀fr Hkh ‘kkfey gS] gks ldrh gSA  

5. Hkkx 'A' esa izR;sd iz’u ds 2 vad , Hkkx 'B' esa izR;sd iz’u ds 3.5 vad rFkk 'C' esa izR;sd iz’u 5 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 Þlghß vFkok   

  ÞloksZRre gyß gS A vkidks izR;sd iz’u dk lgh vFkok loksZRre gy <wWa<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 vksñ,eñvkjñ mRrj i=d dks foHkkftr djsaA bfUothysVj dks 

ewy vksñ,eñvkjñ 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 

 

 

 

H 
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Ikw.kkZad  : 200  vad 

 

Lke;    : 3:00 ?kaVs 
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fo”k; dksM iqfLrdk dksM 

ijh{kkFkhZ }kjk Hkjh xbZ tkudkjh dks eSa lR;kfir 

djrk gw¡ A 

 ………………………… 

 bfUothysVj ds gLrk{kj 

 

 

jksy uacj :…………………………. 

uke     :......................................... 

OMR mRrj i=d uacj :...................... 
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  FOR ROUGH WORK 
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}Ò×ɨÀɠ ÖȕÙÕȕÍ ȑÑ×Íɟɰ¾/ USEFUL FUNDAMENTAL CONSTANTS 

 

m {ÙɭĆ ŘɟÑ ¾ɟ şģ ×ÖɟÑ Mass of electron ωȢρρρπ ËÇ 

h Ě Ùɟɰ¾ ȑÑ×Íɟɰ¾ Planck's constant φȢφσρπ  * Ó 

e {ÙɭĆ ŘɟÑ ¾ɟ zÛɭÜ Charge of electron ρȢφ ρπ  C 

kB Ôɨġ ʨÞÖɟÑ ȑÑ×Íɟɰ¾ Boltzmann constant ρȢσψρπ  J/K 

c Ţ¾ɟÜ ¾ɟ ÛɭÀ Velocity of light σȢπ ρπ m/s 

R ÖɨÙØ ÀɮÞ ȑÑ×Íɟɰ¾ Molar gas constant ψȢσρτ * + ÍÏÌÅ 

Ry ȎØÊÔÀx ȑÑ×Íɟɰ¾ Rydberg constant ρȢπωχρπ Í  

NA zÛɨÀɟşɨ Þɰć ×ɟ Avogadro number φȢπςσρπ ÍÏÌÅ 

G ę ×ȕÈÑ ȑÑ×Íɟɰ¾  Newton constant φȢφχρπ  . ÍËÇ 

‐ ÒØɟÛɮʬ×ȓÍ yÃØ  Permittivity of 

vacuum  

ψȢψυτρπ  & Í  

‘ ÃȓɰÔ¾ɥ× ģ ×ɟĚ ×Íɟ  Permeability of 

vacuum 

τ“ ρπ ( Í  

 1 eV 1 eV ρȢφ ρπ  * 

 amu amu ρȢφχρπ  ËÇ 
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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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Hkkx \PART 'A' 
 

1. ὖ ÍÎɟ Q ¾ɭ ÖɟÒÑ ÞɰÔɰκÐÍ ×ɟȸȒċÄ¾ 
yÜȓθǦ×ɟɰ ŎÖÜ9 10% ÍÎɟ 2% ßʅ] P/Q Öʃ 
ŢȑÍÜÍ ×ɟȸȒċÄ¾ yÜȓθǦ η¾ÍÑɠ ßɮ?  

 1.   12.0   2.   9.8 

 3.   8.0   4.   10.2 

 

1. The random errors associated with the 

measurement of ὖ and Q are 10% and 2%, 

respectively. What is the percentage random 

error in P/Q?  

 1.   12.0   2.   9.8 

 3.   8.0   4.   10.2 

 

2. η¾ÍÑɭ ÀɨÃØ ÍØɡ¾ʇ Öʃ ÜĜÏ CHANCE ¾ɭ 
yàØʇ ¾ɨ ģ ×ÛȒĦÎÍ η¾×ɟ Åɟ Þ¾Íɟ ßɮ? 

 1. 120   2.  720 

 3. 360   4.  240 

 

2. In how many distinguishable ways can the 

letters of the word CHANCE be arranged? 

 1. 120   2.  720 

 3. 360   4.  240 

 

3. ÙɟÒÍɟ ŢȑÍÖɟÑ ¾ɨ áɟÍ ¾ɥȒÅ×ɭ? 

  
  

3. Find out the missing pattern. 

  

4. ÔɠÅʇ ¾ɨ ÒɟÑɠ Öʃ εÕÀɨÑɭ ÒØ }Ñ¾ɭ ÕɟØ Öʃ 
20% Û z×ÍÑ Öʃ 10% ¾ɥ ÛȗθǦ ßɨÍɠ ßɮ] ÔɠÅʇ 
¾ɟ ÁÑĕ Û η¾ÍÑɭ ÀȓÌɟɰ¾ Þɭ ÔïɭÀɟ? 

 1. 1.20   2.  1.10 

 3. 1.11   4.  1.09 

 

4. Seeds when soaked in water gain about 20% 

by weight and 10% by volume.  By what 

factor does the density increase? 

 1. 1.20   2.  1.10 

 3. 1.11   4.  1.09 

 

5. ¤¾ ÀȑÍÖɟÑ ÀʃÏ ÒØ ÙÀÑɭ ÛɟÙɟ yÛØɨÐ¾ 
ÁÝxÌ ÔÙ Ὢȟ ÀʃÏ ¾ɭ ÛɭÀ ὠ,  ¾ɭ ÞÖɟÑȓÒɟÍɠ ßɮ] 
Ïɨ ¤¾ ȼÒɠ ÀʃÏ Ïɨ ¤¾ ȼÒɠ ïÙɟÑʇ (A ÍÎɟ B) 

ÒØ yÙÀ ~ɯÃɟ|×ʇ Þɭ Ùȓï¾Íɠ ßʅ] ÀʃÏʇ ¾ɭ 
yÛØɨÐ¾ ÔÙʇ Û ÛɭÀʇ ¾ɥ ÍȓÙÑɟ ïÙɟÑ ¾ɭ ÍÙ 
ÒØ ¾ɥȒÅ×ɭ? 

 

   
  

 1. Ὢ Ὢ   Ƞ   ὠ ὠ 

 2. Ὢ Ὢ   Ƞ   ὠ ὠ 

 3. Ὢ Ὢ   Ƞ   ὠ ὠ 

 4. Ὢ Ὢ   Ƞ   ὠ ὠ 

 

5. Retarding frictional force, Ὢȟ on a moving 

ball, is proportional to its velocity, ὠ. Two 

identical balls roll down identical slopes (A 

& B) from different heights. Compare the 

retarding forces and the velocities of the 

balls at the bases of the slopes. 

 

   
  

 1. Ὢ Ὢ   Ƞ   ὠ ὠ 

 2. Ὢ Ὢ   Ƞ   ὠ ὠ 

 3. Ὢ Ὢ   Ƞ   ὠ ὠ 

 4. Ὢ Ὢ   Ƞ   ὠ ὠ 

 

6. η¾Þɠ ¤¾ ŢÅɟȑÍ ¾ɭ Ïɨ ȑÍÙÃήʃ ßʅ, ȒÅÑ¾ɥ 
ÖɨÈɟ| ÔØɟÔØ ßʅ, η¾ę Íȓ ÙĞ Ôɟ| ÍÎɟ Ãɩîɟ| 
yÙÀ-yÙÀ ßʅ] ¦ȒĆÞÅÑ ¾ɥ ¾Öɠ ÛɟÙɭ 
ÛɟÍɟÛØÌ Öʃ ÅɠθÛÍ ØßÑɭ ¾ɥ àÖÍɟ ÒØ 
ŢȑÍ¾ȕÙ yÞØ ¾Ô ÒîɭÀɟ?  
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 1. ÅÔ }Ñ¾ɥ ÖɨÈɟ| Ôïɭ, Ùɭη¾Ñ }Ñ¾ɭ Ôɟ¾ɥ 
 ÖɟÒ ÅɮÞɭ ¾ɭ ÍɮÞɭ Øßʃ]  

 2. ÅÔ }Ñ¾ɥ ÖɨÈɟ| ÅɮÞɠ ¾ɥ ÛɮÞɠ Øßɭ, Ùɭη¾Ñ 
 ÙɰÔɟ| Ôïɭ]  

 3. ÅÔ }Ñ¾ɥ ÖɨÈɟ| ÅɮÞɠ ¾ɥ ÛɮÞɠ Øßɭ, Ùɭη¾Ñ 
 Ãɩîɟ| ÁÈɭ] 

 4. ÅÔ }Ñ¾ɥ ÖɨÈɟ| ÁÈɭ, Ùɭη¾Ñ }Ñ¾ɭ Ôɟ¾ɥ 
 ÖɟÒ ÅɮÞɭ ¾ɭ ÍɮÞɭ Øßʃ]  

 

6. Two cockroaches of the same species have 

the same thickness but different lengths and 

widths. Their ability to survive in oxygen 

deficient environments will be 

compromised if  

 1. their thickness increases, and the rest of 

 the size remains the same.  

 2. their thickness remains unchanged, but 

 their length increases. 

 3. their thickness remains unchanged, but 

 their width decreases. 

 4. their thickness decreases, but the rest of 

 the size remains unchanged. 

 

7.  Øɟč × θÛÐɟÑ ÞÕɟ ÃȓÑɟÛ Öʃ ÃɟØ ØɟÅÑɮȑÍ¾ 
ÏÙʇ ʬÛɟØɟ ÅɠÍɠ À| ÞɠÈʇ ¾ɨ Ħ ÍɰÕ κÃŝ Öʃ 
ÏÜɟx×ɟ  À×ɟ ßɮ]  

 

 

 ÑɠÃɭ ȏÏ×ɭ À×ɭ Òɟ|-κÃŝʇ Öʃ Þɭ ¾ɩÑ-Þɟ {Þ 
ÅɟÑ¾ɟØɡ ¾ɨ Þßɡ ÏÜɟxÍɟ ßɮ? 

 

  
 

 

 

 

7.  The bar chart shows number of seats won 

by four political parties in a state legislative 

assembly.   

 
 

 Which of the following pie-charts correctly 

depicts this information? 

 

 
 

8. ȑÑÅxÙɡ¾ØÌ Þɭ ÒɠιîÍ 12 η¾ÙɨŐɟÖ ¾ɭ Ôċ Ãɭ ¾ɨ 
¤¾ ÁɰÈɭ Öʃ 20 εÖ-Őɟ- şÛ ŢȑÍ η¾-Őɟ- ÛéÑ ¾ɥ, 
¿ȓØɟ¾ ¾ɭ ȼÒ Öʃ yɰÍ9εÜØɟ şÛ ʬÛɟØɟ Ãï×ɟ ÅɟÑɟ 
ßɮ] yɰÍ9εÜØɟ şÛ ¾ɥ ÈÒ¾Ñɭ ¾ɥ ÏØ 'ÔȕɯÏʃ.εÖÑÈ( 
Ć ×ɟ ßɨÑɠ Ãɟȏß¤? (1 εÖ-Őɟ- = 20 ÔȕɰÏʃ) 

 1. 7    2.  80 

 3. 120   4.  4 

 

8. Intravenous (IV) fluid has to be 

administered to a child of 12 kg with 

dehydration, at a dose of 20 mg of fluid per 

kg of body weight, in 1 hour. What should 

be the drip rate (in drops/min) of IV fluid? 

(1mg = 20 drops) 

 1. 7    2.  80 

 3. 120   4.  4 

 

9. η¾Þɠ ~ɯÃɠ ÄÍ ÛɟÙɭ ÖßÙ ¾ɥ ÓÜx ÒØ ÙɭÈɟ 
ßȓz ģ ×ȒĆÍ }Þ¾ɥ ÄÍ ¾ɨ ȑÑßɟØ Øßɟ ßɮ] {Þ 
ÖßÙ ¾ɥ ÄÍ ¤¾ ȼÒɠ Ħ ÍɰÕʇ ¾ɭ ŎÖ Þɭ ȏÈ¾ɥ 
ßɮ Åɨ η¾ }Þ ģ ×ȒĆÍ ¾ɨ ÞÖɟɰÍØ ȏÏ¿ɟ| ÏɭÍɠ 
ßɮ] ȑÑĞ Ñ Öʃ ¾ɨ ¾ɩÑ-Þɠ Ħ ÍɰÕ z¾ȗȑÍ×ɟɰ {Þ¾ɭ 
yÑȓȼÒ ßʅ? 
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9. A hall with a high roof is supported by an 

array of identical columns such that, to a 

person lying on the floor and looking at the 

ceiling, the columns appear parallel to each 

other. Which of the following designs 

conforms to this? 

  
10. ȑÑĞ Ñ Öʃ Þɭ ¾ɩÑ-Þɟ ŐɟÓ ¤¾ ÞØÙ Øɭ¿ɟ Öʃ 

ÀȑÍÖɟÑ ÛĦ Íȓ ¾ɥ ÀȑÍ Û }Þ¾ɭ yÑȓȼÒ Í× 
¾ɥ À| ÏȕØɡ ¾ɨ Þßɡ ȼÒ Þɭ ÏÜɟxÍɟ ßɮ? 

 

 
 

10. Which of the following graphs correctly 

shows the speed and the corresponding 

distance covered by an object moving along 

a straight line? 

 
 

11. ¤¾ ÞɟÐɟØÌ TV Ħ ŎɥÑ ¾ɥ Ãɩîɟ| Û ~ɯÃɟ| ¾ɟ 
yÑȓÒɟÍ 4:3  ßɮ] ÅÔη¾ ¤¾ ßɟ| ÊɭηÓÑɠĤ Ñ TV 

Öʃ ×ß yÑȓÒɟÍ 16:9  ßɮ] ×ȏÏ ÏɨÑʇ TV Ħ ŎɥÑʇ 
¾ɥ ~ɯÃɟ| ÞÖɟÑ ßɨ Íɨ }Ñ¾ɭ ¾Ìʝ ¾ɟ yÑȓÒɟÍ 
ÙÀÕÀ η¾ÍÑɟ ßɨÀɟ? 

 1. 5:9    2.  5:18  
 3. 5:15   4.  5:6 

 

11. A normal TV screen has a width to height 

ratio of 4:3, while a high definition TV 

screen has a ratio of 16:9.  What is the 

approximate ratio of their diagonals, if the 

heights of the two types of screens are the 

same? 

 1. 5:9   2.  5:18  

 3. 5:15   4.  5:6 

 

12. Þɰć ×ɟĕ Ö¾ ÖɟÑʇ ¾ɥ ÍȓÙÑɟÑȓÞɟØ ȑÑĞ Ñ Öʃ Þɭ 
¾ɩÑ-Þɟ ¾ÎÑ ÏȕÞØʇ Þɭ εÕę Ñ ßɮ? 

 1. ¤¾ ÛȗÍ ¾ɥ ÒȎØκÐ Û ģ ×ɟÞ ¾ɟ yÑȓÒɟÍ  
 2. ØɭιÊ×Ñ {¾ɟ| Öʃ ¤¾ ÞÖÍÙ ȐŝÕȓÅ ¾ɭ 

 ÍɠÑʇ ¾ɨÌʇ ¾ɟ ×ɨÀ  

 3. 22/7. 

 4. {¾ɟ| Ȑŝč ×ɟ ¾ɭ ÀɨÙɟÐx Û {¾ɟ| Ȑŝč×ɟ 
 {¾ɟ| ~ɯÃɟ| ¾ɭ Üɰ¾ȓ ¾ɭ z×ÍÑ ¾ɟ ×ɨÀ  

 

12. Comparing numerical values, which of the 

following is different from the rest? 

 1. The ratio of the circumference of a 

 circle to its diameter. 

 2. The sum of the three angles of a 

 plane triangle expressed in radians. 

 3. 22/7. 

 4. The net volume of a hemisphere of 

 unit radius, and a cone of unit radius 

 and unit height. 
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13. η¾Þɠ ÑÏɡ ¾ɥ Ãɩîɟ| 4.1 km ßɮ] {Þ ÑÏɡ ÒØ 
ÔÑɭ ÒȓÙ ¾ɥ ÙɰÔɟ| ¾ɟ 1/7 ÕɟÀ ÑÏɡ ¾ɭ ¤¾ ÍÈ 
ÒØ ÍÎɟ 1/8 ÕɟÀ ÑÏɡ ¾ɭ ÏȕÞØɭ ÍÈ ÒØ ßɮ] ÒȓÙ 
¾ɥ ¾ȓÙ ÙɰÔɟ| η¾ÍÑɠ ßɮ? 

 1. 5.1 km   2.  4.9 km 

 3. 5.6 km   4.  5.4 km 

 

13. A river is 4.1 km wide.  A bridge built 

across it has 1/7 of its length on one bank 

and 1/8 of its length on the other bank.  

What is the total length of the bridge? 

 1. 5.1 km   2.  4.9 km 

 3. 5.6 km   4.  5.4 km 

 

14. OA, OB, ÍÎɟ OC }Þ Ûȗĕ Í ¾ɥ Ȑŝč ×ɟ×ʃ ßɮ 
ȒÅÞ¾ɟ ¤¾ ÃɩÎɟ| ÕɟÀ ÏÜɟx×ɟ À×ɟ ßɮ] AB 

¾ɟ ÖɟÑ Õɠ Ûȗĕ Í ¾ɥ Ȑŝč×ɟ ¾ɭ ÖɟÑ ¾ɭ ÞÖɟÑ 
ßɮ]  

 

 

  ¾ɨÌ OCB ¾ɟ ÖɟÑ Ć ×ɟ ßɨÀɟ? 

 

 1. 60  ̄   2.  75  ̄

 3. 55  ̄   4.  65  ̄

 

14. OA, OB, and OC are radii of the quarter 

circle shown in the figure.  AB is also equal 

to the radius.  

 
  What is angle OCB? 

 

 1. 60  ̄   2.  75  ̄

 3. 55  ̄   4.  65  ̄

 

15. 12 cm ÍÎɟ 1 cm ¾ɥ Ȑŝč ×ɟ ¾ɭ Ùɨßɭ ¾ɭ Ïɨ ÀɨÙʇ 
¾ɟ θÒÁÙɟ ¾Ø Þɰ×ȓĆ Í η¾×ɟ À×ɟ ßɮ] Ùɨßɭ ¾ɥ 

àȑÍ ȐÔÑɟ, Ïɨ Ñ×ɭ ÀɨÙɭ ÔÑɟ×ɭ À×ɭ ßʅ] ÀɨÙʇ 
¾ɥ ÞɰÕɟģ × Ȑŝč ×ɟ¤ɰ ßʅ  

 1. 9 ÍÎɟ 4 cm  2.  9 ÍÎɟ 10 cm 

 3. 8 ÍÎɟ 5 cm  4.  2 ÍÎɟ 11 cm 

 

15. Two iron spheres of radii 12 cm and 1 cm are 

melted and fused.  Two new spheres are made 

without any loss of iron.  Their possible radii 

could be 

 1. 9 and 4 cm  2.  9 and 10 cm 

 3. 8 and 5 cm  4.  2 and 11 cm 

 

16. ¤¾ ģ ×ȒĆÍ ȼÒ×ɭ 75/cL ¾ɥ ÏØ Þɭ ¤ġ ¾ɨßɨÙ 
¿ØɡÏ ¾Ø Û }ÞÖʃ ÒɟÑɠ εÖÙɟ ¾Ø ȼÒ×ɭ 75/cL 

¾ɥ ÏØ Þɭ ÔɭÃ ¾Ø 50%  ÙɟÕ ¾ÖɟÍɟ ßɮ] 
¤ġ ¾ɨßɨÙ Û ÒɟÑɠ ¾ɟ yÑȓÒɟÍ η¾ÍÑɟ ßɮ? 

 1. 2:1    2.  1:2 

 3. 3:2    4.  2:3 

 

16. A man buys alcohol at Rs. 75/cL, adds 

water, and sells it at Rs.75/cL making a 

profit of 50%.  What is the ratio of alcohol 

to water? 

 1. 2:1   2.  1:2 

 3. 3:2   4.  2:3 

 

17. ¤¾ ʬθÛ-yɰ¾ɥ× Þɰć ×ɟ ¾ɭ yɰ¾ʇ ¾ɟ ×ɨÀ 9 ßɮ] 
}Þ εÕęÑ ¾ɟ ÖɟÑ  3/4  ßɮ ȒÅÞ¾ɟ yɰÜ {Þ 
Þɰć ×ɟ Þɭ 9 ¾Ö Û ßØ 9 Þɭ yκÐ¾ ßɮ] Þɰć ×ɟ 
Ć ×ɟ ßɮ? 

 1. 36    2.  63 

 3. 45    4.  54 

 

17. The sum of digits of a two-digit number is 

9.  If the fraction formed by taking 9 less 

than the number as numerator and 9 more 

than the number as denominator is 3/4, what 

is the number? 

 1. 36    2.  63 

 3. 45    4.  54 

 

 

18. Ïɨ Ħ ÎɟÑʇ X ÍÎɟ Y ¾ɭ ÔɠÃ ¾ɥ ÏȕØɡ 1000 km 
ßɮ] ¤¾ ģ ×ȒĆÍ  X Ħ ÎɟÑɠ× ÞÖ×  8 AM ßÛɟ| 
×ɟŝɟ ʬÛɟØɟ  Y Ħ ÎɟÑɠ× ÞÖ×  10 AM ÔÅɭ ÞȓÔß 
ÒßȓɰÃÍɟ ßɮ] Y ÒØ 4 ÁɰÈɭ ¾ɭ θÛŬɟÖ ¾ɭ ÒĤ ÃɟÍ 
Ûß ÒȓÑ9 }Þɠ ȏÏÑ ßÛɟ| ×ɟŝɟ ʬÛɟØɟ X ¾ɭ 
Ħ ÎɟÑɠ× ÞÖ×  4 PM ÔÅɭ ÜɟÖ ÙɩÈÍɟ ßɮ] 
ģ ×ȒĆÍ ¾ɥ ßÛɟ| ×ɟŝɟ ¾ɭ ÏɩØɟÑ ©ÞÍ ÀȑÍ 
η¾ÍÑɠ ßɮ? 

  



9 
 

 1. 500 η¾-Öɠ- ŢȑÍ ÁɰÈɟ 

 2. 250 η¾-Öɠ- ŢȑÍ ÁɰÈɟ 

 3. 750 η¾-Öɠ- ŢȑÍ ÁɰÈɟ 

 4. Ïɡ À| ÞȕÃÑɟÑȓÞɟØ áɟÍ Ñßɡɰ η¾×ɟ Åɟ 
 Þ¾Íɟ]  

 

18. The distance between X and Y is 1000 km.  

A person flies from X at 8 AM local time 

and reaches Y at 10 AM local time.  He 

flies back after a halt of 4 hours at Y and 

reaches X at 4 PM local time on the same 

day.  What is his average speed for the 

duration he is in the air? 

 1. 500 km/hour 

 2. 250 km/hour 

 3. 750 km/hour 

 4. cannot be calculated with the given 

 information 

 

19. ¾ɨ| ģ ×ȒĆÍ yÒÑɠ ÞɟÖɟę × ÀȑÍ Þɭ x% ÍɭÅ 
ÃÙ¾Ø ÞɟÖɟę × ÞÖ× Þɭ  y εÖÑÈ Åġ Ïɡ 
ÒßȓɰÃÍɟ ßɮ] ģ ×ȒĆÍ ¾ɨ ÞɟÖɟę× ÀȑÍ Þɭ ÃÙÑɭ 
ÒØ η¾ÍÑɟ ÞÖ× ÙÀÍɟ ßɮ? 

 1. ρώ εÖÑÈ  
 2. ρώ εÖÑÈ 

 3. ρὼ εÖÑÈ 

 4. ρὼ εÖÑÈ 

 

19. If a person travels x% faster than normal, he 

reaches y minutes earlier than normal.  

What is his normal time of travel? 

 1. ρώ minutes 

 2. ρώ minutes 

 3. ρὼ minutes 

 4. ρὼ minutes 

 

20. ȒĦÎØ ÀȑÍ Þɭ ÃÙÑɭ ÛɟÙɡ ¤¾ ÃÙÞɨÒɟÑ ÒØ A 

ÍÎɟ B ¤¾ ¾ÏÖ Öʃ ¤¾ Þɠïɡ ~ÒØ ¾ɥ ¨Ø 
ÃïÍɭ ßʅ] A ¾ɥ ÀȑÍ B ¾ɥ ÀȑÍ ¾ɨ ÏɨÀȓÑɠ ßɮ] 
Þɠïɡ ¾ɭ ~ÒØɡ ÄɨØ ÒØ  A   40 âÏÖʇ Öʃ ÍÎɟ 
B  30 âÏÖʇ Öʃ ÒßȓɯÃÍɭ ßʅ] ×ȏÏ ÃÙÞɨÒɟÑ 
ȒĦÎØ ßɮ Íɨ }Þ¾ɥ η¾ÍÑɠ Þɠȏï×ɟɯ 'Ħ ÈɭĚ Þ( 
ȏÏ¿ɟ| ÏʃÀɠ? 

 1. 30    2.  40 

 3. 50    4.  60 

 

20. A and B walk up an escalator one step at a 

time, while the escalator itself moves up at a 

constant speed. A walks twice as fast as B.  

A reaches the top in 40 steps and B in 30 

steps.  How many steps of the escalator can 

be seen when it is not moving? 

 1. 30    2.  40 

 3. 50    4.  60 

 

Hkkx \PART 'B' 

 
21. ŢȑÍ ÛÝx ¤¾ ¾ɭ ÏØ Þɭ àȑ×Í ßɨÍɭ Ïɨ ØɭιÊ×ɨ 

ÐÖɶ ÒØÖɟÌȓ̈ɰ ÒØ θÛÃɟØʃ] ŢÎÖ Ïɨ ÛÝʝ Öʃ 
}ÑÖʃ Þɭ ¾Ö Þɭ ¾Ö ¤¾ ¾ɭ àȑ×Í ßɨÑɭ ¾ɥ 
Ţɟȑ×¾Íɟ ßɮ9   

 1.     2.      

 3. ρ Ὡ    4.    ρ Ὡ  

 

21. Consider two radioactive atoms, each of 

which has a decay rate of 1 per year. The 

probability that at least one of them decays in 

the first two years is 

 1.     2.      

 3. ρ Ὡ   4.     ρ Ὡ  

 

22. ÓÙÑ  Ὢὼ  ¾ɟ ÷ȕȎØ×ɭ ȼÒɟɰÍØÌ 
᷿ Ὠὼ ὪὼὩ    ßɮ   

 1. Ѝς“ ὩЍȿȿ  2.    Ѝς“ ὩЍ  

 3. 
Ѝ
ὩЍ    4.    

Ѝ
ὩЍȿȿ 

 

22. The Fourier transform ᷿ Ὠὼ ὪὼὩ  of the 

function Ὢὼ   is   

 1. Ѝς“ ὩЍȿȿ  2.    Ѝς“ ὩЍ  

 3. 
Ѝ
ὩЍ   4.    

Ѝ
ὩЍȿȿ 

 

23. ¤¾ ~ɰÃɠ {ÖɟØÍ Þɭ şģ ×ÕɟØ ά ¾ɥ ¤¾ ÀʃÏ 
κÀØɟ×ɠ ÅɟÍɠ ßɮ] Àȓȼĕ Û ¾ɭ yÙɟÛɟ, ÀʃÏ ¤¾ 
yÛÖɰÏÑ ÔÙ ɀ‎ὺ, Åßɟɰ ὺ }Þ¾ɥ Íɟĕ àζÌ¾ 
ÀȑÍ ÍÎɟ ɔ ¤¾ yÃØ ßʅ, yÑȓÕÛ  ¾ØÍɠ ßɮ] 
ŢɟØɰεÕ¾ ÀȑÍ Üȕę × ÍÎɟ ά ρπ kg, ‎ ρπ 

kg/s, ÍÎɟ Ὣ ρπ m/s
2 ȏÏ×ɭ ÅɟÑɭ ÒØ, ÞÖ× ὸ 

Þɮ¾Ĕ Ê Öʃ ÒɟȎØÍ ÏȕØɡ 'ÖɠÈØ Öʃ( ßɮ  
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 1. ρπὸ ρ Ὡ  

 2. ρπὸ ρ Ὡ   

 3. υὸ ρ Ὡ  

 4. υὸ  

 

23. A ball of mass ά is dropped from a tall 

building with zero initial velocity. In addition 

to gravity, the ball experiences a damping 

force of the form ɀ‎ὺ, where ὺ is its 

instantaneous velocity and ɔ is a constant. 

Given the values ά ρπ kg, ‎ ρπ kg/s, 

and Ὣ ρπ m/s
2
, the distance travelled (in 

metres) in time ὸ in seconds, is  

 1. ρπὸ ρ Ὡ  

 2. ρπὸ ρ Ὡ   

 3. υὸ ρ Ὡ  

 4. υὸ  

24. zģ ×ȕß ὓ  
ρ σ ς
σ ρ π
π π ρ

  {Þ ÞÖɠ¾ØÌ ¾ɟ 

ÞÖɟÐɟÑ ¾ØÍɟ ßɮ  

 1. ὓ  ὓ  ρπ ὓ ρς Ὅ π 

 2. ὓ  ὓ  ρς ὓ ρπ Ὅ π 

 3. ὓ  ὓ  ρπ ὓ ρπ Ὅ π  

 4. ὓ  ὓ  ρπ ὓ ρπ Ὅ π 

 

24. The matrix ὓ  
ρ σ ς
σ ρ π
π π ρ

  satisfies the 

equation 

 1. ὓ  ὓ  ρπ ὓ ρς Ὅ π 

 2. ὓ  ὓ  ρς ὓ ρπ Ὅ π 

 3. ὓ  ὓ  ρπ ὓ ρπ Ὅ π  

 4. ὓ  ὓ  ρπ ὓ ρπ Ὅ π 

 

25.   Ὢὸ
ȟ   π ὸ Ὕ

ρ            ὸ Ὕ
  ¾ɟ ÙɟĚ ÙɟÞ ȼÒɟɰÍØÌ ßɮ  

 1. ρ Ὡ ȾίὝ 

 2.  ρ Ὡ ȾίὝ 

 3. ρ Ὡ ȾίὝ 

 4. ρ Ὡ ȾίὝ 

 

 

 

 

25. The Laplace transform of 

    Ὢὸ
ȟ   π ὸ Ὕ

ρ            ὸ Ὕ
   is 

 1. ρ Ὡ ȾίὝ 

 2.  ρ Ὡ ȾίὝ 

 3. ρ Ὡ ȾίὝ 

 4. ρ Ὡ ȾίὝ 

 

26. ¤¾ Ţ×ɨÀÜɟÙɟ ȑÑÏɴÜ Íɰŝ Þɭ ÞɟÒɭà ¤¾ 
zÒɭνà ¾ɥ× ¾Ì yÃØ ÀȑÍ ὺ ¾ɭ ÞɟÎ ÀȑÍÜɠÙ 
ßɮ] ¾Ì ¾ɭ zØɟÖ Íɰŝ Öʃ ÖɟθÒÍ ÞÖ× † Öʃ, 
Ţ×ɨÀÜɟÙɟ ¾ɭ Íɰŝ Öʃ }ÞÞɭ ÒɟȎØÍ ÏȕØɡ ßɮ  

 1.   ὺ†    2.    
 

 

 3. ὺ†ρ   4.    
 

 

 

26. A relativistic particle moves with a constant 

velocity ὺ with respect to the laboratory 

frame.  In time †, measured in the rest frame 

of the particle, the distance that it travels in 

the laboratory frame is 

 1.   ὺ†    2.    
 

 

 3. ὺ†ρ   4.    
 

 

27. ʬθÛθÛÖ Öʃ, ¤¾ ¾Ì θÛÕÛ ὠὼȟώ ὼ ςώ 
Öʃ ßʅ] '¾Ì ¾ɥ ¾ȓÙ ~Åɟx ¾ɭ yÙɟÛɟ( ȑÑĞ Ñ Öʃ 
Þɭ ¾ɩÑ-Þɟ Õɠ ÀȑÍÜɠÙÍɟ ¾ɟ ¤¾ yÃØ ßɮ?  

 1. ὴ ςὴ  2.    ὴ ςὴ 

 3. ὴ ςὴ  4.    ὴ ςὴ 

 

27. A particle in two dimensions is in a potential 

ὠὼȟώ ὼ ςώ. Which of the following 

(apart from the total energy of the particle) 
is also a constant of motion?  

 1. ὴ ςὴ  2.    ὴ ςὴ 

 3. ὴ ςὴ  4.    ὴ ςὴ 

 

 

 

 

 

 

 

 



11 
 

28. ÙŐɟɰÅɠ ὒ άὼ Ὧὼ Ὧὼὼὸ  Þɭ ÞɰÃεÙÍ 
¤¾ ¾Ì ¾ɥ ÀȑÍ¾ɥ {Þ¾ɟ ÛÌxÑ ¾ØÍɟ ßɮ  

 1. ¤¾ yÑÛÖɰȏÏÍ ÞØÙ zÛÍx ÏɨÙ¾  

 2. ÞÖ× ¾ɭ ÞɟÎ ÒȎØÛÍxÑÜɠÙ yÛÖɰÏÑ ÀȓÌɟɰ¾ 
 ×ȓĆ Í ¤¾ yÛÖɰȏÏÍ zÛÍx ÏɨÙ¾  

 3. ÞÖ× ȑÑÕxØ ÔɟØɰÔɟȎØÍɟ ×ȓĆ Í ¤¾ 
 yÑÛÖɰȏÏÍ zÛÍx ÏɨÙ¾  

 4. ¤¾ ÖȓĆ Í ¾Ì  
 

28. The dynamics of a particle governed by the 

Lagrangian  

  ὒ άὼ Ὧὼ Ὧὼὼὸ  describes  

 1. an undamped simple harmonic 

 oscillator 

 2. a damped harmonic oscillator with a 

 time varying damping factor 

 3. an undamped harmonic oscillator 

 with a time dependent frequency 

 4. a free particle 

 

29. ¾ɟÍɶ× ȑÑÏɴÜɟɰ¾ ὼȟώ ÒØÛÙȑ×¾ ȑÑÏɴÜɟɰ¾ʇ 
ʊȟʂ  ¾ɭ ÞɟÎ  ὼ ‚ʂ ÍÎɟ ώ ‚ –  Þɭ 
ÞɰÔɰκÐÍ ßʅ] şģ ×ÕɟØ  ά  ÍÎɟ ¾ɨÌɠ× ÔɟØɰÔɟȎØÍɟ 
ȓĆ Í ¤¾ ʬθÛθÛÖ ÞØÙ zÛÍx ÏɨÙ¾ ¾ɟ× ‫ 
ÙŐɟɰÅɠ ßɮ9  

 1. ά‚ – ‫ ‚ –  

 2. ά‚ – ‚ –  ɀ ‫ ‚ –  

 3. ά‚ – ‚ – –‚‫ 

 4. ά‚ – ‚ – ‫  

 

29. The parabolic coordinates ʊȟʂ are related 

to the Cartesian coordinates ὼȟώ by ὼ ‚ʂ 

and ώ ‚ – . The Lagrangian of a 

two-dimensional simple harmonic oscillator 

of mass ά and angular frequency is ‫ 

 1. ά‚ – ‫ ‚ –  

 2. ά‚ – ‚ –  ɀ ‫ ‚ –  

 3. ά‚ – ‚ – –‚‫ 

 4. ά‚ – ‚ – ‫  

 

 

 

30. Ȑŝč ×ɟ ὶ ÍÎɟ ŢȑÍØɨÐ¾Íɟ ” ¾ɥ ¤¾ ÃɟÙ¾ 
ÛÍȓxÙɟ¾ɟØ ÃηŎ¾ɟ }ÞÞɭ ÙɰÔ ÃȓɰÔ¾ɥ× àɭŝ  ὄ Öʃ 
¾ɨÌɠ× ÀȑÍ ɭ ÞɟÎ ÁȕÖÍɠ ßɮ] ȑÑĞ Ñ κÃŝ Öʃ¾ ‫ 
ÏÜɟx×ɭ yÑȓÞɟØ ¤¾ Ûɨġ ÈÖɠÈØ Åɨîɟ ÅɟÍɟ ßɮ9   

 

  
  

 ×ß ÖɟÑÍɭ ßȓ×ɭ η¾ }Þ¾ɟ zɰÍȎØ¾ ŢȑÍØɨÐ 
yÑɰÍ ßɮ, Ûɨġ ÈÖɠÈØ ¾ɟ ÛɟÃÑ    

 1. ‫ȟὄȟὶ ÍÎɟ ” ÒØ ȑÑÕxØ ßɮ   
 2. ‫ȟὄ ÍÎɟ ὶ  ȑÑÕxØ ßɮ, ÒØɰÍȓ ” ÒØ Ñßɡɰ 

 3. Üȕę × ßɮ, Ć ×ʇη¾ ÒɟÜ ¾ɭ yɰÏØ ÅɟÑɭ ÛɟÙɡ 
 ÃȓɰÔ¾ɥ× yεÕÛɟß ÒȎØÛȑÍxÍ Ñßɡɰ ßɨÍɟ  

 4. Üȕę × ßɮ, Ć ×ʇη¾ ὄ ¾ɥ ȏÏÜɟ Öʃ ¤¾ θÛʬ×ȓÍ 
 ÐɟØɟ ÔßÍɠ ßɮ  

 

30. A conducting circular disc of radius ὶ and 

resistivity ” rotates with an angular velocity 

in a magnetic field ὄ perpendicular to it. A ‫ 

voltmeter is connected as shown in the figure 

below. 

 

  
   

 Assuming its internal resistance to be 

infinite, the reading on the voltmeter   

 1. depends on ” ‫ȟὄȟὶ and 

 2. depends on ” ‫ȟὄ and ὶ, but not on  

 3. is zero because the flux through the 

 loop is not changing 

 4. is zero because a current flows in the 

 direction of ὄ 
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31. ὼώ-ÍÙ Öʃ ȒĦÎÍ,  Ȑŝč ×ɟ ὥ ÛɟÙɭ ¤¾ ÛÍȓxÙɟ¾ɟØ 
ÍɟØ ȒÅÞ¾ɟ ¾ɭę ş }ʬÀÖ ÒØ ßɮ, ¾ɥ ŢȑÍ {¾ɟ| 
ÙɰÔɟ| ¾ɟ zÛɭÜ  ‗ ‗ÃÏÓʃ ßɮ, Åßɟɰ ‗ ¤¾ 
yÃØ ßɮ ÍÎɟ ¾ɨÌ  — ÐÑ ὼ-yà Þɭ Ùɭ¾Ø ÖɟÒɟ 
ÅɟÍɟ ßɮ] ÛÍȓxÙ ¾ɭ ¾ʃş Öʃ θÛʬ×ȓÍ àɭŝ ßɮ  

 1. Ὁ Ƕ  2.     Ὁ Ƕ 

 3. Ὁ Ƕ  4.     Ὁ Ὧ 

 

31. The charge per unit length of a circular wire 

of radius ὥ in the ὼώ-plane, with its centre at 

the origin, is ‗ ‗ÃÏÓʃȟ where ‗ is a 

constant and the angle — is measured from 

the positive ὼ-axis.  The electric field at the 

centre of the circle is  

 1. Ὁ Ƕ  2.     Ὁ Ƕ 

 3. Ὁ Ƕ  4.     Ὁ Ὧ 

 

32. Ţĕ ×ɭ¾ Ãɩîɟ| ύ ¾ɭ Ïɨ θÛÏØ ¤¾ Òή ÒØ ßʅ, 
ȒÅÑ¾ɭ ¾ʃş ¤¾ ÏȕÞØɭ Þɭ ÏȕØɡ ςύ ÒØ ȒĦÎÍ ßʅ] 
Ûß ὼ-yà ¾ɭ ÞÖɟɰÍØ ×ɟŝɟ ¾ØÍɭ ¤¾ ¤¾ÛÌɶ 
ÞÖÍÙ ÍØɰÀ Þɭ ŢÏɡĚ Í η¾×ɟ ÅɟÍɟ ßɮ]  

 

  
  

 ¤¾ ÞȓÏȕØ Òή ÒØ ὼ-yà Þɭ ÞɟÒɭà — ὲ‗Ⱦύ 

¾ɨÌ ÒØ ÖɟθÒÍ ģ ×ȑÍ¾ØÌ κÃŝɟÖ  

 1. ὲ ρȟςȟσȣ  ¾ɭ εÙ¤ Üȕę × ßɮ  
 2. ὲ ρȟςȟσȣ  ¾ɭ εÙ¤ }ċ ÃÍÖ ßɮ   
 3. ὲ ȟȟȣ ¾ɭ εÙ¤ }ċ ÃÍÖ ßɮ  
 4. ¾ɭÛÙ ὲ π ¾ɭ εÙ¤ Üȕę × ßɮ 
 

32. A screen has two slits, each of width ύ, with 

their centres at a distance ςύ apart. It is 

illuminated by a monochromatic plane wave 

travelling along the ὼ-axis. 

 

  

  
 

 The intensity of the interference pattern, 

measured on a distant screen, at an angle 

— ὲ‗Ⱦύ to the ὼ-axis is 

 1. zero for ὲ ρȟςȟσȣ  
 2. maximum for ὲ ρȟςȟσȣ  

 3. maximum for ὲ ȟȟȣ 

 4. zero for ὲ π only 

 

33. ¤¾ θÛʬ×ȓÍÃȓɰÔ¾ɥ× ÍØɰÀ ¾ɟ θÛʬ×ȓÍ àɭŝ ßɮ  
  Ὁᾀȟὸ ὉÃÏÓὯᾀ‫ὸǶςὉÓÉÎὯᾀ, ‫ὸǶ  

 Åßɟɰ ÍÎɟ Ὧ ÐÑ yÃØ ßʅ] ×ß ŢȑÍȑÑκÐĕ Û ‫ 
¾ØÍɟ ßɮ  

 1. ÐÑ z-ȏÏÜɟ Öʃ ×ɟŝɟ ¾ØÍɭ ¤¾ Øɮζ¿¾Í9 
 ŠȓθÛÍ ÍØɰÀ ¾ɟ  

 2.  Ì z-ȏÏÜɟ Öʃ ×ɟŝɟ ¾ØÍɭ ¤¾ Ûȗĕ Íɠ×Í9 
 ŠȓθÛÍ ÍØɰÀ ¾ɟ  

 3.  Ì z-ȏÏÜɟ Öʃ ×ɟŝɟ ¾ØÍɭ ¤¾ ÏɡÁxÛȗĕ Íɠ×Í9 
 ŠȓθÛÍ ÍØɰÀ ¾ɟ  

 4. ÐÑ z-ȏÏÜɟ Öʃ ×ɟŝɟ ¾ØÍɭ ¤¾ yŠȓθÛÍ ÍØɰÀ 
 ¾ɟ 

 

33. The electric field of an electromagnetic wave is 

    Ὁᾀȟὸ ὉÃÏÓὯᾀ‫ὸǶςὉÓÉÎὯᾀ, ‫ὸǶ  

 where and Ὧ are positive constants. This ‫ 

represents 

 1. a linearly polarised wave travelling in the 

 positive z-direction 

 2. a circularly polarised wave travelling in the 

 negative ᾀ-direction 

 3. an elliptically polarised wave travelling in 

 the negative ᾀ-direction 

 4. an unpolarised wave travelling in the 

 positive z-direction 
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34. η¾Þɠ ¤¾ θÛÖɠ× Íɰŝ ¾ɭ Ïɨ ÙÁȓĕ ÍÖ 
ŢÞɟÖɟę ×ɠ¾ȗÍ ~Åɟx ÍØɰÀ ÓÙÑʇ ‪ ὼ ÍÎɟ  
‪ ὼ ßɮ] ȏÏ×ɟ À×ɟ ßɮ η¾ ‪ ὼ ‪ᶻὼ ÍÎɟ 
‪ ὼ ‌ , Åßɟɰ ‌ ¤¾ ÛɟĦ ÍθÛ¾ yÃØ ßɮ] 
yÛĦ Îɟ ‪  Öʃ ÞɰÛɭÀ Þɰ¾ɟØ¾ ¾ɟ Ţĕ ×ɟÜɟ ÖɟÑ ßɮ  

 1. 
ᴐ

   2.    0 

 3. 
ᴐ

     4.    
ᴐ
 

 

34. Consider the two lowest normalized energy 

eigenfunctions ‪ ὼ and ‪ ὼ of a one 

dimensional system. They satisfy ‪ ὼ

‪ᶻὼ and ‪ ὼ ‌  , where ‌ is a real 

constant. The expectation value of the 

momentum operator in the state ‪  is 

 1. 
ᴐ

   2.    0 

 3. 
ᴐ

     4.    
ᴐ
 

 

35. ὼ ¾ɟ ÖÞȗÌ ÓÙÑ ÒØ Þɰ¾ɟØ¾ ὥ ὼ  ÒØ 
θÛÃɟØʃ] ŎÖθÛȑÑÖɭ×¾ ὥȟÃÏÓὼ  ßɮ  

 1. ÓÉÎὼ   2.  ÃÏÓὼ 

 3. ÃÏÓὼ   4.   0 

 

35. Consider the operator ὥ ὼ  acting on 

smooth functions of ὼ. The commutator 

ὥȟÃÏÓὼ is 

 1. ÓÉÎὼ   2.  ÃÏÓὼ 

 3. ÃÏÓὼ   4.   0 

 

36. ÖɟÑʃ η¾  ὥ
Ѝ
ὼ Ὥὴ ÍÎɟ ὥ

Ѝ
ὼ Ὥὴ ¤¾ 

ÞØÙ zÛÍx ÏɨÙ¾ ¾ɭ ȑÑĞ ÑÑ ÍÎɟ ÛÐxÑ Þɰ¾ɟØ¾ 
ßʅ, }Ñ {¾ɟ{×ʇ Öʃ Åßɟɰ şģ ×ÖɟÑ, ¾ɨÌɠ× 
ÔɟØɰÔɟȎØÍɟ ÍÎɟ ᴐ ¾ɨ ¤¾ ÉßØɟ×ɟ À×ɟ ßɮ] ×ȏÏ 
ÏɨÙ¾ ¾ɥ zÐɟØ yÛĦ Îɟ  ȿπỚ ßɮ ÍÎɟ ‗ ¤¾ 
ÞȒĞÖŬ yÃØ ßɮ, yÛĦ Îɟ ȿʕỚÅØÐʇÁɖ  ʇɕÁȿπỚ  
Öʃ ἂʕȿØȿʕἃ ¾ɟ Ţĕ ×ɟÜɟ ÖɟÑ Ć ×ɟ ßɮ?  

 1.   ȿ‗ȿ    2.    ȿ‗ȿ
ȿȿ

 

 3. 
Ѝ
‗ ‗ᶻ   4.    

Ѝ
‗ ‗ᶻ  

 

36. Let ὥ
Ѝ
ὼ Ὥὴ and ὥ

Ѝ
ὼ Ὥὴ be 

the lowering and raising operators of a simple 

harmonic oscillator in units where the mass, 

angular frequency and ᴐ have been set to unity. 

If ȿπỚ is the ground state of the oscillator and ‗ 
is a complex constant, the expectation value of 

ἂ‪ȿὼȿ‪ἃ in the state ȿʕỚÅØÐʇÁɖ
  
ʇɕÁȿπỚ, 

is  

 1.   ȿ‗ȿ    2.    ȿ‗ȿ
ȿȿ

 

 3. 
Ѝ
‗ ‗ᶻ  4.    

Ѝ
‗ ‗ᶻ 

 

37. ¤¾ Þɰ¾ɟØ¾ ßɮ “ᴆ ὴᴆ ήὃᴆ, Åßɟɰ ὴᴆ  ÞɰÛɭÀ 
Þɰ¾ɟØ¾, ὃᴆ ὃȟὃȟὃ  ÞȏÏÜ θÛÕÛ ÍÎɟ ή 

θÛʬ×ȓÍ zÛɭÜ ¾ɨ ȑÑȏÏxĥ È ¾ØÍɟ ßɮ] ×ȏÏ  

ὄᴆ ὄȟὄȟὄ   ÃȓɰÔ¾ɥ× àɭŝ ¾ɨ ȑÑȏÏxĥÈ ¾ØÍɟ 
ßɮ, Íɨ ÞȏÏÜ  Þɰ¾ɟØ¾  “ᴆ “ᴆ  ¾ɟ ᾀ-ÁÈ¾ ßɮ  

 1. Ὥήᴐὄ ήὃὴ ὃὴ  

 2. Ὥήᴐὄ ήὃὴ ὃὴ  

 3. Ὥήᴐὄ 

 4.   Ὥήᴐὄ 

 

37. Consider the operator “ᴆ ὴᴆ ήὃᴆ, where ὴᴆ  

is the momentum operator, ὃᴆ ὃȟὃȟὃ  

is the vector potential and ή denotes the 

electric charge. If  ὄᴆ ὄȟὄȟὄ   denotes 

the magnetic field, the ᾀ-component of the 

vector operator “ᴆ “ᴆ  is  

 1. Ὥήᴐὄ ήὃὴ ὃὴ  

 2. Ὥήᴐὄ ήὃὴ ὃὴ  

 3. Ὥήᴐὄ 

 4.   Ὥήᴐὄ 

 

38. ÒɟĤ Ûx ÙɰÔɟ| ὒ  ¾ɭ ¤¾ ʬθÛθÛÖ ÛÀx ÔĆ Þɭ Öʃ 
ȒĦÎÍ ὔ κÃØŢȑÍȒĥÉÍ ¾Ìʇ ¾ɭ ÀɮÞ ÒØ θÛÃɟØʃ] 
×ȏÏ ÀɮÞ ¾ɥ ¾ȓÙ ~Åɟx Ὁ  ßɮ, Íɨ ¥ɰŘɦÒɠ '¤¾ 
×ɨč × ȒĦÎØɟɰ¾ ¾ɭ yÙɟÛɟ( ßɮ  

 1. ὔὯÌÎ   

 2. ὔὯÌÎ  

 3. ςὔὯÌÎ
Ѝ
  

 4. ὒὯÌÎ   

 

38. Consider a gas of ὔ classical particles in a 

two-dimensional square box of side ὒ. If the 

total energy of the gas is Ὁ, the entropy 

(apart from an additive constant)  is  

 1. ὔὯÌÎ   

 2. ὔὯÌÎ  

 3. ςὔὯÌÎ
Ѝ
  

 4. ὒὯÌÎ   
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39. ¤¾ ÞɰÍÍ ÞÖ× ×ɟȸȒċÄ¾ ťÖÌ ÒØ θÛÃɟØʃ] 
×ȏÏ ÞÖ× ὸ π  ÒØ ¤¾ ¾ÏÖ ÁȏÈÍ ßȓz, 
yÀÙɭ ¾ÏÖ ¾ɭ, ÞÖ× ὸ ÍÎɟ  ὸ Ὠὸ ¾ɭ ÔɠÃ 
ÁȏÈÍ ßɨÑɭ ¾ɥ Ţɟȑ×¾Íɟ ὦὸ Ὠὸ Þɭ Ïɡ ÅɟÍɠ ßɮ,  
Åßɟɰ ὦ ¤¾ yÃØ ßɮ] Ïɨ }ĕ ÍØɨĕ ÍØ ¾ÏÖʇ ¾ɭ 
ÔɠÃ ¾ɟ Ć ×ɟ ©ÞÍ ÞÖ× ßɮ? 

 1.     2.      

 3.     4.    

 

39. Consider a continuous time random walk. If 

a step has taken place at time ὸ π, the 

probability that the next step takes place 

between ὸ and ὸ Ὠὸ is given by ὦὸ Ὠὸ, 
where ὦ is a constant. What is the average 

time between successive steps? 

 1.     2.      

 3.     4.    

 

40. ßɮεÖġ ÈÑɠ  Ὄ
‎ ‏
‏ ‎

 Þɭ ÞɰÃɟεÙÍ ¤¾ 
ʬθÛĦ ÍØ Íɰŝ ¾ɟ ÞɰθÛÍØÌ ÓÙÑ ßɮ9  

 1.  ςÓÉÎÈ‍ ‎ ‏  

 2.  ςÃÏÓÈ‍ ‎ ‏  

 3.    ÃÏÓÈ‍ ‎ ‏ ÓÉÎÈ‍ ‎ ‏  

 4.    ÃÏÓÈ‍ ‎ ‏ ÓÉÎÈ‍ ‎ ‏  

 

40. The partition function of a two-level system 

governed by the Hamiltonian  

 Ὄ
‎ ‏
‏ ‎

  is 

 1.  ςÓÉÎÈ‍ ‎ ‏  

 2.  ςÃÏÓÈ‍ ‎ ‏  

 3.    ÃÏÓÈ‍ ‎ ‏ ÓÉÎÈ‍ ‎ ‏  

 4.    ÃÏÓÈ‍ ‎ ‏ ÓÉÎÈ‍ ‎ ‏  

 

 

41. πȢρ µm Ȑŝč ×ɟ ÛɟÙɭ ¤¾ εÞεÙ¾ɟ ¾Ì ¾ɨ ÅÙ 
¾ɭ ¤¾ zÐɟÑ, Åɨ Ὕ σππ K  ÒØ ßɮ, Öʃ ÊɟÙɟ 
ÅɟÍɟ ßɮ] εÞεÙ¾ɟ ÍÎɟ ÅÙ ¾ɭ ÁÑĕ Û ŎÖÜ9 ßʅ 
2000 kg/m

3
 ÍÎɟ 1000 kg/m

3]  ÍɟÒɠ× }ċ ÃɟÛÃÑ 
¾ɭ ¾ɟØÌ, ¾Ì ßÖɭÜɟ zÐɟÑ ¾ɭ ÍÙ ÒØ Ñßɡɰ 
ØßÍɟ] zÐɟÑ ¾ɭ ÍÙ ¾ɭ ~ÒØ ¾Ì ¾ɥ ©ÞÍ 
~ɯÃɟ| ßɮ  

 1. ρπ m   2.   σ ρπ m 

 3. ρπ m   4.   υ ρπ m 

 

41. A silica particle of radius πȢρ µm is put in a 

container of water at Ὕ σππ K. The 

densities of silica and water are 2000 kg/m
3
 

and 1000 kg/m
3
, respectively.  Due to 

thermal fluctuations, the particle is not 

always at the bottom of the container. The 

average height of the particle above the base 

of the container is approximately 

 1. ρπ  m   2.   σ ρπ  m 

 3. ρπ  m   4.   υ ρπ  m 

 

42. ȑÑĞ Ñ ÒȎØÒÎʇ Öʃ Þɭ ¾ɩÑ-Þɟ, ÔȕÙɡ× ÓÙÑ 
Ὂὃȟὄȟὅ Вρȟςȟτȟφ ¾ɨ yÖÙ Öʃ ÙɟÍɟ ßɮ? 

  

1. 

 

2. 

 
 

3. 

 

4. 

 
  

42. Which of the following circuits implements 

the Boolean function Ὂὃȟὄȟὅ
Вρȟςȟτȟφ? 

  

1. 
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2. 

 
 

3. 

 

4. 

 
 

43. ÏȕØɡ Ὠ Þɭ yÙκÀÍ ÞÖɟɰÍØ ¾ɟɰÃ Ě ÙɮÈʇ ¾ɥ ¤¾ 
Åɨîɠ ¾ɨ ȑÑĞ Ñ κÃŝ Öʃ ÏÜɟx×ʃ yÑȓÞɟØ Þ÷ɭÏ 
Ţ¾ɟÜ ʬÛɟØɟ Ţ ÏɡĚ Í η¾×ɟ ÅɟÍɟ ßɮ] ¤¾ 
Ħ ÒɮĆ ŘɦÖɠÈØ Þɭ ÖɟθÒÍɟÑȓÞɟØ ŢȑÍÛȑÍxÍ Ţ¾ɟÜ 
¾ɥ ÍɠūÍɟ  Ὅ  Õɠ ÍØɰÀÏɮĘ ×x  ‗  ¾ɭ ÓÙÑ ¾ɭ ȼÒ 
Öʃ κÃŝ Öʃ ÏÜɟx×ɟ À×ɟ ßɮ]  

 

        
 

  
 

 ×ß ÖɟÑÍɭ ßȓ¤ η¾ ¾ɭÛÙ ~ÒØɡ Ě ÙɮÈ ¾ɭ 
yÐ9Ħ ÎÙ Þɭ ÍÎɟ ȑÑÃÙɭ Ě ÙɮÈ ¾ɭ ~ÒØɡ ÞÍß Þɭ 
ÒØɟÛȑÍxÍ Ţ¾ɟÜ ¾ɭ ÔɠÃ ģ ×ȑÍ¾ØÌ ÁÈÍɟ ßɮ, Íɨ  
ÏȕØɡ Ὠ {Þ¾ɭ ȑÑ¾ÈÍÖ ßɮ  

 

 1. 12 µm   2.    24 µm  

 3. 60 µm   4.    120 µm 

 

43. A pair of parallel glass plates separated by a 

distance Ὠ is illuminated by white light as 

shown in the figure below. Also shown is the 

graph of the intensity of the reflected light Ὅ 
as a function of the wavelength ‗ recorded 

by a spectrometer. 

 

        
 

  
 

 Assuming that the interference takes place 

only between light reflected by the bottom 

surface of the top plate and the top surface of 

bottom plate, the distance Ὠ is closest to  

 1. 12 µm   2.    24 µm  

 3. 60 µm   4.    120 µm 

 

 

44. ¤¾ ×ɰŝ ¾ɭ  Ὅ-ὠ ÙàÌ Ὅ ὍÅØÐ ρ, 

ʬÛɟØɟ yεÕģ ×ȒĆÍÍ ßʅ, Åßɟɰ  Ὕ ÍɟÒ ßɮ ÍÎɟ  ὥ 

ÍÎɟ Ὅ yÃØ ßʅ Åɨ  Ὕ ÍÎɟ ὠ Þɭ ĦÛÍɰŝ ßʅ] 
η¾Þɠ ȑÑ×Í Ţ×ȓĆ Í Ûɨġ ÈÍɟ ὠ ¾ɭ εÙ¤ ȑÑĞ Ñ 
zÙɭ¿ʇ Öʃ Þɭ ¾ɩÑ-Þɟ Þßɡ ßɮ ? 

  

 

 

 

1. 
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2. 

 
 

 

 

 

3. 

 
 

 

 

 

4. 

 
 

44. The Ὅ-ὠ characteristics of a device is  

Ὅ ὍÅØÐ ρ, where Ὕ is the 

temperature and ὥ and Ὅ are constants 

independent of  Ὕ and ὠ. Which one of the 

following plots is correct for a fixed applied 

voltage ὠ? 

  
 

 

 

1. 

 
 

 

 

 

2. 

 

 

 

 

 

3. 

 
 

 

 

 

4. 

 
 

45. GaxIn1ïxN εÖŬÐɟÍȓ ¤¾ ÑɠÙɭ LED (Ţ¾ɟÜ 
}ĕ ÞÅx¾ îɦ×ɨî) Öʃ ÞηŎ× ÖɟĘ ×Ö ßɮ] GaN ÍÎɟ  
InN ¾ɭ ÔʅÊ yɰÍØɟÙ ŎÖÜ9 σȢυ eV ÍÎɟ ρȢυ eV 

ßʅ] ×ȏÏ  GaxIn1ïxN ¾ɟ ÔʅÊ yɰÍØɟÙ ὼ ¾ɭ ÞɟÎ 
ÙÀÕÀ Øɮζ¿¾Í9 ÒȎØÛȑÍxÍ ßɨÍɟ ßɮ, ÍØɰÀÏɮĉ ×x 
τππ nm ¾ɭ ÑɠÙɭ Ţ¾ɟÜ ¾ɭ }ĕ ÞÅxÑ ¾ɭ εÙ×ɭ 
zÛĤ ×¾ ὼ ¾ɟ ÖɟÑ ßɮ  ( Ὤὧ ρςππ eV-nm 
ÖɟÑʃ) 

 1. πȢωυ    2.     πȢχυ 
 3. πȢυπ    4.     πȢσσ 

 
45. The active medium in a blue LED (light 

emitting diode) is a GaxIn1ïxN alloy. The 

band gaps of GaN and InN are σȢυ eV and 

ρȢυ eV respectively. If the band gap of 

GaxIn1ïxN varies approximately linearly with 

ὼ, the value of ὼ required for the emission of 

blue light of wavelength τππ nm is (take 

 Ὤὧ ρςππ eV-nm) 

 1. πȢωυ    2.     πȢχυ 
 3. πȢυπ    4.     πȢσσ 
 

Hkkx \PART 'C' 

 
46. ÞÖɠ¾ØÌ ὼ ρ  ¾ɟ ¤¾ ȒĦÎØ 

}ÒÀɟÖɠ ßÙ ὼ ς ßɮ]  ×ȏÏ ßÖ ὼ ς ‭ 

ÍÎɟ  ὼ ς ‭   Ùʃ, Åßɟɰ ‭ ÍÎɟ ‭  
ÄɨÈɭ ßʅ, yÑȓÒɟÍ ‭ Ⱦ‭ ßɮ ÙÀÕÀ  

 1.     2.      

 3.     4.      
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46. A stable asymptotic solution of the equation 

ὼ ρ  is ὼ ς. If we take 

ὼ ς ‭ and ὼ ς ‭ , where ‭ 

and ‭  are both small, the ratio ‭ Ⱦ‭ is 

approximately 

 1.     2.      

 3.     4.      

 

47. zģ ×ȕß ÀȓÌÑ ¾ɭ yɰÏØ ς ς Íĕ ÞÖ¾ zģ ×ȕß Ὅ 
ÍÎɟ Òɟ}Ùɡ zģ ×ȕß  „ȟ„ȟ„  ¤¾ ÞÖȕß Ñßɡɰ 
ÔÑɟÍɭ] 'zģ ×ȕß ÀȓÌÑ ¾ɭ yɰÏØ( ¤¾ ÞÖȕß ÔÑɟÑɭ 
¾ɭ εÙ¤, Åɨ {Ñ ÃɟØ zģ ×ȕßʇ ¾ɨ ÜɟεÖÙ ¾ØÍɟ 
ßɮ, zÛĤ ×¾ ę ×ȕÑÍÖ ς ς zģ ×ȕßʇ ¾ɥ Þɰć ×ɟ 
ßɮ9  

 1. 20    2.     8 

 3. 12    4.     16 

 

47. The ς ς identity matrix Ὅ and the Pauli 

matrices „ȟ„ȟ„  do not form a group 

under matrix multiplication. The minimum 

number of ς ς matrices, which includes 

these four matrices, and form a group (under 

matrix multiplication) is 

 1. 20    2.     8 

 3. 12    4.     16 

 

48. ÓÉÎτυ πȢχπχρ, ÓÉÎυπ πȢχφφπ, ÓÉÎυυ

πȢψρως ÍÎɟ ÓÉÎφπ πȢψφφπ ¾ɭ ȏÏ×ɭ ÅɟÑɭ ÒØ, 
ę ×ȕÈÑ ¾ɥ yŐɟɰÍØ θÛκÐ Þɭ ÒȎØ¾εÙÍ ÓÉÎυς 

¾ɟ ÞȒęÑ¾ȏÈÍ ÖɟÑ ßɮ 

 1. 0.804    2.    0.776  

 3. 0.788    4.    0.798  

 

48. Given the values ÓÉÎτυ πȢχπχρ, 

ÓÉÎυπ πȢχφφπ, ÓÉÎυυ πȢψρως and 

ÓÉÎφπ πȢψφφπ, the approximate value of 

ÓÉÎυς, computed by Newtonôs forward 

difference method, is 

 1. 0.804    2.    0.776  

 3. 0.788    4.    0.798  

 

49. ÖɟÑʃ η¾ ¤¾ θÛÖ Öʃ ~ĥ Öɟ ÞÖɠ¾ØÌ 
Ὀ   ¾ɟ ¤¾ ßÙ  Ὢὼȟὸ ßɮ] ὸ π ÒØ 

ŢɟØɰεÕ¾ ŢȑÍÔɰÐ Њ ὼ Њ ¾ɭ εÙ¤ 
Ὢὼȟπ Ὡ  ßɮ] Íɨ ÞÕɠ ὸ π ¾ɭ εÙ¤  

Ὢὼȟὸ {ÞÞɭ ȏÏ×ɟ ÅɟÍɟ ßɮ9  
[}Ò×ɨÀɠ ÞÖɟ¾Ù:  ᷿ Ὠὼ Ὡ “Ⱦ‌.] 

 

 1. 
Ѝ

Ὡ   

 2. 
Ѝ

Ὡ  

      3. 
Ѝ

Ὡ  

 4. Ὡ  

 

49. Let Ὢὼȟὸ be a solution of the heat equation 

Ὀ   in one dimension. The initial 

condition at ὸ π is Ὢὼȟπ Ὡ  for 

Њ ὼ Њ. Then for all   ὸ π, Ὢὼȟὸ is 

given by  

[Useful integral:  ᷿ Ὠὼ Ὡ “Ⱦ‌.] 

 1. 
Ѝ

Ὡ
 

 

 2. 
Ѝ

Ὡ  

      3. 
Ѝ

Ὡ  

 4. Ὡ  

 

50. Ïɨ ÞÛÎɟxÞÖɟÑ ÀʃÏʇ ¾ɭ ¤¾ ÒȕÌx Ţĕ ×ɟĦ Î ÈĆ ¾Ø 
¾ɭ ÔɟÏ, ȒÅÑÖʃ Þɭ ¤¾ ŢɟØɰÕ Öʃ zØɟÖ ¾ɥ 
ȒĦÎȑÍ Öʃ Îɠ, ÏɨÑʇ ÀʃÏʇ ¾ɥ ÀȑÍ×ɟɰ Üȕę ×ɭÍØ ßʅ] 
yɰȑÍÖ ÀȑÍ×ʇ ¾ɭ ÔɠÃ ¾ɨÌ — 'Ţ×ɨÀÜɟÙɟ Íɰŝ 
Öʃ( ßɮ  

 1. —    2.     — “ 

 3. π —   4.     — “ 

 

50. After a perfectly elastic collision of two 

identical balls, one of which was initially at 

rest, the velocities of both the balls are non-

zero. The angle — between the final 

velocities (in the lab frame) is 

 1. —    2.     — “ 

 3. π —   4.     — “ 

 

51. ¾ʃşɡ× ÔÙ θÛÕÛ ὠὶ ȟ Åßɟɰ Ὧ π ÍÎɟ 
π ὲ ς ßʅ,   Öʃ ÛÍȓxÙɟ¾Ø ¾àʇ ÒØ θÛÃɟØʃ] 
Ȑŝč ×ɟ Ὑ ¾ɥ ¤¾ ÛÍȓxÙɟ¾ɟØ ¾àɟ ¾ɟ zÛÍxÑ 
¾ɟÙ Ὕ ßɮ ÍÎɟ Ȑŝč ×ɟ ςὙ ¾ɟ Ὕ  ßɮ, Íɨ  ὝȾὝ 

ßɮ   
 1.  ς    2.    ς  

 

 3.  ς    4.    ς 
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51. Consider circular orbits in a central force 

potential ὠὶ , where Ὧ π and 

π ὲ ς.  If the time period of a circular 

orbit of radius Ὑ is Ὕ and that of radius ςὙ 

is Ὕ, then ὝȾὝ is  

 1.  ς    2.    ς  
 

 3.  ς    4.    ς  

 

52. Ţ×ɨÀÜɟÙɟ Íɰŝ ¾ɭ ÞɟÒɭà ÀȑÍ ὧȾς ÒØ ×ɟŝɟ 
¾ØÑɭ ÛɟÙɭ ¤¾ ØɭιÊ×ɨÐÖɶ ÑɟεÕ¾ ÒØ θÛÃɟØʃ] 
yÒÑɭ zØɟÖ Íɰŝ Öʃ Ûß ÔɟØɰÔɟȎØÍɟ ’ ¾ɭ ‎-
θÛ η¾ØÌ }ĕ ÞȒÅxÍ ¾ØÍɟ ßɮ] ¤¾ Ħ ÍĜ Ð ÞɰÞȕÃ¾ 
'Åɨ ÑɟεÕ¾ ¾ɭ ÒÎ ÒØ Ñßɡɰ ßɮ( Ţ×ɨÀÜɟÙɟ Öʃ 
ßɮ] ×ȏÏ ÅÔ ÑɟεÕ¾ ÞɰÞȕÃ¾ ¾ɭ ȑÑ¾ÈÍÖ ßɮ, 
¤¾ ‎-θÛη¾ØÌ ÷ɨÈɦÑ ¾ɟ }ĕ ÞÅxÑ ßɨÍɟ ßɮ, Íɨ 
ÞɰÞȕÃ¾ ÒØ }Þ¾ɥ ŢɭνàÍ ÔɟØɰÔɟȎØÍɟ ßɮ9  

 1. 
Ѝ
’   2.    

Ѝ
’ 

 3. 
Ѝ 
’   4.   ’  

 

52. Consider a radioactive nucleus that is 

travelling at a speed ὧȾς with respect to the 

lab frame. It emits ‎-rays of frequency ’ in 

its rest frame.  There is a stationary detector 

(which is not on the path of the nucleus) in 

the lab. If a ‎-ray photon is emitted when the 

nucleus is closest to the detector, its observed 

frequency at the detector is 

 1. 
Ѝ
’   2.    

Ѝ
’ 

 3. 
Ѝ 
’   4.   ’  

 

53. ÖɟÑʃ η¾ ÒØɟÛɮʬ×ȓÍ ÀȓÌɟɰ¾ ‭ ρπ ÍÎɟ 
ŢȑÍØɨÐ¾Íɟ  ” ρπ ɋ-m  ÛɟÙɭ ¤¾ }ÒɟÏɟÑ 
Öʃ ÖȓĆ Í zÛɭÜ }ÒȒĦÎÍ ßʅ] ¨Ö ȑÑ×Ö ÍÎɟ 
zÛɭÜ ¾ɭ εÙ¤ ÞɟɰÍĕ × ÞÖɠ¾ØÌ ¾ɭ }Ò×ɨÀ Þɭ 
ŢɟĚ Í, }ÒɟÏɟÑ ¾ɭ yɰÏØ ¾ɭ zÛɭÜ ÁÑĕ Û ¾ɨ ρȾὩ  
Þɭ àȑ×Í ßɨÑɭ ¾ɭ εÙ¤ zÛĤ ×¾ ÞÖ× {Þ¾ɭ 
ȑÑ¾ÈÍÖ ßɮ9  

 1. 10
-6

 s   2.   10
6
 s 

 3. 10
12

 s   4.   10 s 

 

53. Suppose that free charges are present in a 

material of dielectric constant ‭ ρπ and 

resistivity ” ρπ ɋ-m. Using Ohmôs law 

and the equation of continuity for charge, the 

time required for the charge density inside 

the material to decay by ρȾὩ  is closest to 

 1. 10
-6

 s   2.   10
6
 s 

 3. 10
12

 s   4.   10 s 

 

54. ¾àɟ ¾ɭ ¾ɭę ş πȟπȟπ  ÒØ ȒĦÎÍ ¤¾ ȑÑ×Ö 
zÛɭÜ ή  ¾ɭ κÀÏx, ὼώ-ÞÖÍÙ Öʃ Ȑŝč ×ɟ ὥ ¾ɥ 
ÛÍȓxÙɟ¾ɟØ ¾àɟ Öʃ ¤¾ÞÖɟÑ ¾ɨÌɠ× ÀȑÍ ɭ¾ ‫ 
ÞɟÎ zÛɭÜ ή ¾ɟ ¤¾ ¾Ì ÀȑÍÜɠÙ ßɮ] ÖɟÑʃ 
η¾ θÛη¾ØÌ ¾ɥ ÍɠūÍɟ×ʃ ȐÔɰÏȓ πȟπȟὙ  ÒØ  Ὅ 

ÍÎɟ ςὙȟπȟπ ÒØ  Ὅ ßʅ] Ὑḻὥ, ¾ɭ εÙ¤ yÑȓÒɟÍ 
ὍȾὍ ßɮ9  

 1.    4   2.     

 3.       4.    8 

 

54. A particle with charge ή moves with a 

uniform angular velocity in a circular orbit ‫ 

of radius ὥ in the ὼώ-plane, around a fixed 

charge ή, which is at the centre of the orbit 

at πȟπȟπ.  Let the intensity of radiation at 

the point πȟπȟὙ  be Ὅ and at ςὙȟπȟπ be 

Ὅ. The ratio ὍȾὍ, for Ὑḻὥ, is 

 1.    4   2.     

 3.       4.    8 

 

55. Ȑŝč ×ɟ ὥ ¾ɭ Ïɨ ÃɟÙ¾ ÛÍȓxÙɟ¾ɟØ Ě ÙɭÈʇ ʬÛɟØɟ, 
Åɨ ÏȕØɡ Ὠ Þɭ yÙκÀÍ ßʅ 'Åßɟɰ ὨḺὥ ßɮ( ¤¾ 
ÞÖɟɰÍØ Ě ÙɭÈ ÞɰÐɟȎØŝ ÔÑɟ×ɟ ÅɟÍɟ ßɮ] }Þɭ 
ÙÀÕÀ yÃØ θÛʬ×ȓÍ ÐɟØɟ ʬÛɟØɟ ÐɠØɭ-ÐɠØɭ 
zÛɭεÜÍ η¾×ɟ ÅɟÍɟ ßɮ] ȒÅÞ ÞÖ× θÛʬ×ȓÍ 
ÐɟØɟ Ὅ ßɮ, ÍÔ Ě ÙɭÈ ¾ɭ ¾ʃş Þɭ ÏȕØɡ ὥȾς  ÒØ 
Ě ÙɭÈʇ ¾ɭ ÔɠÃ ÃȓɰÔ¾ɥ× ŢɭØÌ ßɮ  

 1.     2.     

 3.    4.    

 

55. A parallel plate capacitor is formed by two 

circular conducting plates of radius ὥ 

separated by a distance Ὠ, where ὨḺὥ. It is  

being slowly charged by a current that is 

nearly constant. At an instant when the 

current is Ὅ, the magnetic induction between 

the plates at a distance  ὥȾς  from the centre 

of the plate, is 

 1.     2.     

 3.    4.    
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56. Ȑŝč ×ɟ  ὥ  ¾ɭ Ïɨ ¤¾ÞÖɟÑÍ9 zÛɭεÜÍ θÛʬ×ȓÍ-
ØɨÐɠ ÉɨÞ ÀɨÙ A ÍÎɟ B Öʃ ¾ȓÙ zÛɭÜ ŎÖÜ9 
ὗ  ÍÎɟ ɀὗ  ßʅ] κÃŝ Öʃ ÏÜɟx×ɭ yÑȓÞɟØ Ûɭ ¤¾ 
ÏȕÞØɭ ¾ɭ ÞɟÎ ÞÈɟ¾Ø Ø¿ɭ ÅɟÍɭ ßʅ] 

 

 
 

 ×ȏÏ ÀɨÙ A ¾ɭ ¾ʃş Öʃ θÛÕÛ ὠ ßɮ, ÍÎɟ  B ¾ɭ 
¾ʃş Öʃ  ὠ  ßɮ, Íɨ yɰÍØ ὠ ὠ ßɮ9  

 1.     2.     

 3.     4.     

 

56. Two uniformly charged insulating solid 

spheres A and B, both of radius ὥ, carry total 

charges ὗ and ɀὗ, respectively. The 

spheres are placed touching each other as 

shown in the figure. 

 

 
 If the potential at the centre of the sphere A 

is ὠ and that at the centre of  B is ὠ, then 

the difference ὠ ὠ is 

 1.     2.     

 3.     4.     

 

57. ¤¾ ¾Ì ¾ɟ Ţ¾ɥÌxÑ ¤¾ ¾ʃşɡ× θÛÕÛ 
ὠὶ ὠὶὩ  ʬÛɟØɟ, Åßɟɰ  ὠ ÍÎɟ ‘  ÐÑ 
yÃØ ßʅ, ßɨÍɟ ßɮ] ¾Ì ¾ɟ ÞɰÛɭÀɟɰÍØÌ  ήᴆ  ßɮ Åßɟɰ  

ή ȿήᴆȿḻ‘ ßɮ] ήᴼЊ ÞɠÖɟ Öʃ ÔɦÑx 
ÞȒęÑ¾ÈÑ Öʃ Ţ¾ɥÌxÑ ÒȎØċ ÄɭÏ ή ÒØ {Þ Ţ¾ɟØ 
ȑÑÕxØ ßɮ 
 [ ὼ᷿Ὡ Ὠὼ Ὡ᷿ Ὠὼ ¾ɟ Ţ×ɨÀ ¾Ø Þ¾Íɭ ßʅ] 

 1. ή    2.    ή  

 3. ή   4.    ή 

 

 

 

57. A particle is scattered by a central potential 

ὠὶ ὠὶὩ , where ὠ and ‘ are 

positive constants. If the momentum transfer 

ήᴆ is such that ή ȿήᴆȿḻ‘, the scattering 

cross-section in the Born approximation, as 

ήO Њ, depends on ή as  

 [You may use ὼ᷿Ὡ Ὠὼ Ὡ᷿ Ὠὼ] 

 

 1. ή    2.    ή  

 3. ή   4.    ή 

 

58. ¤¾ θÛÖ Öʃ ¤¾ ¾Ì, θÛÕÛ ὠὼ ὃ‏ὼ ὥ 

Öʃ ßɮ] }Þ¾ɟ ÍØɰÀ÷ÙÑ ‪ὼ ÞÛxŝ ÞɰÍÍ ßɮ]  

ὼ ὥ  ÒØ    Öʃ yÞɟɰÍĕ × ßɮ  

 1. 
ᴐ
ὃ‪ὥ 

 2. ὃ‪ὥ ‪ ὥ  

 3. 
ᴐ
ὃ 

 4. 0 

 

58. A particle in one dimension is in a potential 

ὠὼ ὃ‏ὼ ὥ. Its wavefunction ‪ὼ is 

continuous everywhere. The discontinuity in 

  at ὼ ὥ is 

 1. 
ᴐ
ὃ‪ὥ 

 2. ὃ‪ὥ ‪ ὥ  

 3. 
ᴐ
ὃ 

 4. 0 

 

59. şģ ×ÖɟÑ ά ¾ɭ ¤¾ ÖȓĆ Í zÒɭνà¾ɥ× ¾Ì ¾ɥ 
ÀȑÍ¾ɥ, ιmÊØɟ¾ ßɮεÖġ ÈÑɠ Ὄ ὧ‌ᴆȢὴᴆ ‍άὧ, Åßɟɰ   
ὴᴆ ÞɰÛɭÀ Þɰ¾ɟØ¾ ßɮ ÍÎɟ ‌ᴆ ‌ȟ‌ȟ‌  ÍÎɟ ‍ 

ÃɟØ τ τ ιmÊØɟ¾ zģ ×ȕß ßʅ, Þɭ ÞɰÃɟεÙÍ ßɮ] 
ĕ ÛØÌ Þɰ¾ɟØ¾ {Þ Ţ¾ɟØ yεÕģ ×Ć Í η¾×ɟ Åɟ 
Þ¾Íɟ ßɮ9  

  1. 
ᴐ
ὧὴᴆ ‌ᴆὌ  

 2. ςὭὧ‌ᴆ‍  

 3. 
ᴐ
Ὄ‌ᴆ  

 4. 
ᴐ
ὧὴᴆ ‌ᴆὌ  
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59. The dynamics of a free relativistic particle of 

mass ά is governed by the  

 Dirac Hamiltonian Ὄ ὧ‌ᴆȢὴᴆ ‍άὧ, where 

ὴᴆ is the momentum operator and  

 ‌ᴆ ‌ȟ‌ȟ‌  and ‍ are four τ τ Dirac 

matrices. The acceleration operator  can be 

expressed as 

  1. 
ᴐ
ὧὴᴆ ‌ᴆὌ  

 2. ςὭὧ‌ᴆ‍  

 3. 
ᴐ
Ὄ‌ᴆ  

 4. 
ᴐ
ὧὴᴆ ‌ᴆὌ  

 

60. ¤¾ θÛÖ Öʃ zÛɭÜ ή ×ȓĆ Í ¤¾ ¾Ì ¾ɨÌɠ× 
ÔɟØɰÔɟȎØÍɟ [ɭ ÞɟÎ ÞØÙ zÛÍx θÛÕÛ Öʃ ßɮ¾ ‫ 
}Þɭ ÞÖ×-ȑÑÕxØ θÛʬ×ȓÍ àɭŝ Ὁὸ ὃὩ ϳ  

yÑȓÕÛ ¾Øɟ×ɟ ÅɟÍɟ ßɮ, Åßɟɰ ὃ ÍÎɟ † ÐÑ yÃØ 
ßʅ ÍÎɟ ḻρ ßɮ] ×ȏÏ ÞȓÏȕØ ÕȕÍ¾ɟÙ  ὸO†‫ Њ 

Öʃ ¾Ì yÒÑɠ zÐɟØ-yÛĦÎɟ Öʃ Îɟ, Íɨ 
ὸO Њ Öʃ Ûß yÒÑɠ ŢÎÖ }ĕ ÍɭȒÅÍ yÛĦ Îɟ Öʃ 
ßɨÑɭ ¾ɥ Ţɟȑ×¾Íɟ {Þ¾ɭ yÑȓÒɟÍ Öʃ ßɮ9  

  1. Ὡ    2.     Ὡ  

 3. 0   4.      

 

60. A particle of charge ή in one dimension is in 

a simple harmonic potential with angular 

frequency -It is subjected to a time .‫

dependent electric field Ὁὸ ὃὩ ϳ , 

where ὃ and † are positive constants and 

ḻρ. If in the distant past  ὸO†‫ Њ the 

particle was in its ground state, the 

probability that it will be in the first excited 

state as ὸO Њ is proportional to 

  1. Ὡ   2.     Ὡ  

 3. 0   4.      

 

61. ¤¾ yÑɰÍ ʬθÛθÛÖ ȐŝÕȓÅ ÅɟÙ¾, ȒÅÞ¾ɟ ¤¾ 
yɰÜ ȑÑĞ Ñ κÃŝ Öʃ ÏÜɟx×ɟ À×ɟ ßɮ, ÒØ ×ɟȸȒċÄ¾ 
ťÖÌ ÒØ θÛÃɟØʃ]    

   

 
 

 ×ȏÏ η¾Þɠ Õɠ ȑÑ¾ÈÍÖ ÒîɨÞɠ Ħ ÎɟÑ ÒØ 
ÀȑÍÜɠÙ ßɨÑɭ ¾ɥ Ţɟȑ×¾Íɟ ÞÖɟÑ ßʅ Íɨ Éɢ¾ 
ÍɠÑ ¾ÏÖʇ ¾ɭ ÔɟÏ ťÖÌ¾Íɟx ¾ɨ ŢɟØɰεÕ¾ Ħ ÎɟÑ 
ÒØ ÛɟÒÞ zÑɭ ¾ɥ Ć ×ɟ Ţɟȑ×¾Íɟ ßɮ? 

 1.     2.     

 3.     4.     

 

61. Consider a random walk on an infinite two-

dimensional triangular lattice, a part of which 

is shown in the figure below. 

   

 
 

 If the probabilities of moving to any of the 

nearest neighbour sites are equal,  what is the 

probability that the walker returns to the 

starting position at the end of exactly three 

steps? 

 1.     2.     

 3.     4.     

 

62. η¾Þɠ ÒØÖɟÌȓ ¾ɥ yÑÒťĥ È zÐɟØ yÛĦ Îɟ ÍÎɟ 
ʬθÛÐɟ yÒťĥ È }ĕ ÍɭȒÅÍ yÛĦ Îɟ ßɮ] ÏɨÑʇ 
yÛĦ Îɟ¨ɰ ¾ɭ ÔɠÃ ~Åɟx yɰÍØɟÙ ‐ ßɮ] yȑÍ ę ×ȕÑ 
ÍɟÒʇ (‍‐ḻρ) ÒØ θÛεÜĥ È ~ĥ Öɟ {ÞÞɭ Ïɡ 
ÅɟÍɠ ßɮ   

 1.  Ὧ ‍‐   2.    ὯὩ  

 3.  ςὯ ‍‐Ὡ   4.    Ὧ  

 

62. An atom has a non-degenerate ground-state 

and a doubly-degenerate excited state. The 

energy difference between the two states is ‐.  
The specific heat at very low temperatures 

(‍‐ḻρ) is given by   

 1.  Ὧ ‍‐   2.    ὯὩ  

 3.  ςὯ ‍‐Ὡ   4.    Ὧ  

 

63. Őɮ÷ɥÑ Öʃ {ÙɭĆ ŘɦÑʇ ¾ɨ ¤¾ ʬθÛθÛÖ ÀɮÞ ÖɟÑɟ 
Åɟ Þ¾Íɟ ßɮ, ȒÅÞ¾ɟ Øɮζ¿¾ ~Åɟx-ÞɰÛɭÀ ÞɰÔɰÐ 
Ὁ ὴᴆὺ ßɮ, Åßɟɰ ὴᴆ ὴȟὴ  ÍÎɟ ὺ ¤¾ 
yÃØ ßɮ] ×ȏÏ ŢȑÍ {¾ɟ| àɭŝÓÙ Öʃ {ÙɭĆ ŘɦÑʇ 
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¾ɥ Þɰć ×ɟ ” ßɮ, Íɨ ŢȑÍ {¾ɟ| àɭŝÓÙ ~Åɟx 
{Þ¾ɭ yÑȓÒɟÍ Öʃ ßʅ  

 1. ”Ⱦ    2.    ” 

 3. ”Ⱦ    4.    ” 

 

63. The electrons in graphene can be thought of 

as a two-dimensional gas with a linear 

energy-momentum relation Ὁ ὴᴆὺ, 

where ὴᴆ ὴȟὴ  and ὺ is a constant. If  

” is the number of electrons per unit area, 
the energy per unit area is proportional to 

 1. ”Ⱦ    2.    ” 

 3. ”Ⱦ    4.    ” 

 

64 ȑÑĞ Ñ ÒȎØÒÎ Öʃ, ȑÑÛɭÜ Ûɨġ ÈÍɟ ὠ   2 V ßɮ,  
ὠ ρφ V,  Ὑ ς kɋ ÍÎɟ Ὑ ρπ kɋ ßʅ]   

 
 

 Ὑ  ¾ɭ zØ-ÒɟØ ρπ mW ÜȒĆÍ θÛÍØÌ ¾ØÑɭ ¾ɭ 
εÙ¤ Ὑ ¾ɟ zÛĤ ×¾ ÖɟÑ ßɮ   

 1.  12 kɋ   2.    4 kɋ 

 3.  8 kɋ   4.  14 kɋ 

 

 

64 In  the circuit below, the input voltage  ὠ  is 

2 V, ὠ ρφ V,  Ὑ ς kɋ  and 

 Ὑ ρπ kɋ.  

 
 

 The value of Ὑ required to deliver ρπ mW 

of power across Ὑ  is 

 1.  12 kɋ   2.    4 kɋ 

 3.  8 kɋ   4.  14 kɋ 

 

 

65. Ïɨ č ×ɟÛŎɥ× Þɰ¾ɭÍ ¤¾ ρ 6  ¾ɭ Ħ ¾ɭÙ ÀȓÌ¾ 
×ȓĆÍ yÑȓȼÒ ÀȓÌ¾ '¤ÑɟÙɦÀ Öġ ÈɡĚ Ùɟ×Ø( ©Ø 
}ÞÞɭ Åȓîɭ ¤¾ ȑÑĞ Ñ ÒɟØ¾ ηmÓġ ÈØ (LPF) Öʃ 
ÕɭÅɭ ÅɟÍɭ ßʅ]  

 
 

 ×ȏÏ LPF ¾ɥ yÒÛɭġ ÙÑ ÔɟØɰÔɟȎØÍɟ  Ὢ υ Hz ßɮ, 
Íɨ ȑÑÀxÖ Ûɨġ ÈÍɟ ὠ   ßɮ   

 1. 5 V   2.    25 V 

 3. 100 V   4.    50 V 

 

65. Two sinusoidal signals are sent to an analog 

multiplier of scale factor 1 6   followed by a 

low pass filter (LPF).  

 
 

 If the roll-off frequency of the LPF is Ὢ υ 
Hz, the output voltage ὠ   is  

 1. 5 V   2.    25 V 

 3. 100 V   4.    50 V 

 

66. η¾Þɠ ÑÖȕÑɭ ¾ɟ ŢȑÍØɨÐ ÍɟÒ ¾ɭ ÷ÙÑ ¾ɭ ȼÒ Öʃ 
ÖɟÒÑɭ ÒØ zɰ¾îɭ ȑÑĞ ÑÛÍ ßʅ9  

  

Ὕ(ºC) 2 4 6 8 

ὙЏ  90 105 110 115 
 

 zɰ¾îʇ ¾ɭ ¤¾ Øɮζ¿¾ ę ×ȕÑÍÖ-ÛÀx ηmÓÈ ¾ɭ 
}Ò×ɨÀ Þɭ ŢɟĚ Í Ὑ ÔÑɟÖ  Ὕ  ¾ɥ ŢÛÌÍɟ ßɮ9  

 1. φ ɱ/ºC   2.    4 ɱ/ºC 
 3. 2 ɱ/ºC   4.    8 ɱ/ºC 

  

66. The resistance of a sample is measured as a 

function of temperature, and the data are 

shown below.  

  

Ὕ(ºC) 2 4 6 8 

ὙЏ  90 105 110 115 
 

 The slope of  Ὑ vs Ὕ graph,  using a linear 

least-squares fit to the data, will be 

 1. φ ɱ/ºC   2.    4 ɱ/ºC 
 3. 2 ɱ/ºC   4.    8 ɱ/ºC 
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67. ÅɟÙ¾ ȒĦÎØɟɰ¾ ὥ ×ȓĆ Í ÒØÖɟÌȓ̈ɰ ¾ɭ ¤¾ 
¤¾θÛÖ Üȗɰ¿Ùɟ ÒØ θÛÃɟØʃ] ¤¾ {ÙɮĆ ŘɦÑ ¾ɥ 
~Åɟx ßɮ ‭Ὧ ‘ ‎ÃÏÓὯὥ, Åßɟɰ ÍØɰÀ ÞȏÏÜ 
Ὧ ßɮ, ‘ ÍÎɟ ‎ yÃØ ßʅ] ×ȏÏ ÐÑ  ὼ-yà ¾ɭ 
ȏÏÜɟ Öʃ ¤¾ θÛʬ×ȓÍ àɭŝ Ὁ ÙɟÀȕ η¾×ɟ ÅɟÍɟ ßɮ, 
¤¾ {ÙɮĆ ŘɦÑ ¾ɥ ÞÖ× ȑÑÕxØ ÀȑÍ  

 'ȑÑĞ Ñ Öʃ ὄ ¤¾ yÃØ ßɮ(  
 1. ÃÏÓὄ

ᴐ
ὥὸ ¾ɭ yÑȓÒɟÍ Öʃ ßɮ 

 2. Ὁ ¾ɭ yÑȓÒɟÍ Öʃ ßɮ 
 3. Ὁ Þɭ Ħ ÛÍɰŝ ßɮ   
 4.  ÓÉÎὄ

ᴐ
ὥὸ ¾ɭ yÑȓÒɟÍ Öʃ ßɮ 

 

67. Consider a one-dimensional chain of atoms 

with lattice constant ὥ. The energy  of an 

electron with wave-vector Ὧ is ‭Ὧ ‘
‎ÃÏÓὯὥ, where ‘ and ‎  are constants. If 

an electric field Ὁ is applied in the positive 

ὼ-direction, the time dependent velocity of 

an electron is 

 (In the following ὄ is the constant)    

 1. proportional to ÃÏÓὄ
ᴐ
ὥὸ 

 2. proportional to Ὁ 

 3. independent of Ὁ 

 4.  proportional to ÓÉÎὄ
ᴐ
ὥὸ 

 

68. ȑÑĞ Ñ κÃŝʇ Öʃ ÏÜɟx×ɭ yÑȓÞɟØ, ÙɰÔɟ| ὥ ÍÎɟ 
Ãɩîɟ|  ὦ ÛɟÙɟ ¤¾ z×Íɠ× ÒÍÙɟ ÃɟÙ¾ Ě ÙɭÈ 
ὼώ-ÍÙ Öʃ Ïɨ yÙÀ yεÕθÛę ×ɟÞʇ Öʃ Ø¿ɟ ÅɟÍɟ 
ßɮ] ÏɨÑʇ θÛÝ×ʇ Öʃ ᾀ-ȏÏÜɟ Öʃ ÃȓɰÔ¾ɥ× àɭŝ ὄ 
ÙɟÀȕ η¾×ɟ ÅɟÍɟ ßɮ, ÍÎɟ ὼ-ȏÏÜɟ Öʃ ÙɟÀȕ η¾¤ 
Ûɨġ ÈɭÅ ὠ ¾ɭ ¾ɟØÌ θÛʬ×ȓÍ ÐɟØɟ ÔßÍɠ ßɮ]    

 

           
 

  

 ×ȏÏ ÏɨÑʇ θÛÝ×ʇ Öʃ ώ-ȏÏÜɟ ¾ɭ zØ-ÒɟØ ßɦÙ 
Ûɨġ ÈÍɟ ὠ ςὠ ¾ɟ ÞÖɟÐɟÑ ¾ØÍɟ ßɮ, Íɨ 
yÑȓÒɟÍ ὥȡὦ  ßɨÀɟ  

 1. ρȡς    2.    ρȡЍς 

 3. ςȡρ    4.     Ѝςȡρ 

 

68. A thin rectangular conducting plate of length ὥ 

and width ὦ is placed in the ὼώ-plane in two 

different orientations, as shown in the figures 

below.  In both cases a magnetic field ὄ is 

applied in the ᾀ-direction and a current flows in 

the ὼ direction due to the applied voltage ὠ.  
 

         

    
 If the Hall voltage across the ώ-direction in the two 

cases satisfy ὠ ςὠ, the ratio ὥȡὦ must be 

 1. ρȡς    2.    ρȡЍς 

 3. ςȡρ    4.     Ѝςȡρ 
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69. ȑÑĞ Ñ κÃŝ Öʃ ÏÜɟx×ɭ yÑȓÞɟØ zÐɟØ ÞȏÏÜ ×ȓĆ Í 
¤¾ ÝÈ¾ɨÌɠ× ÅɟÙ¾ ÒØ θÛÃɟØʃ]  

 

 ×ȏÏ ÅɟÙ¾ɟɰÍØɟÙ ὥ ρ ßɮ, Íɨ ģ ×ȓĕ ŎÖ ÅɟÙ¾ 
ÞȏÏÜ ßʅ  

 1. ȟπȟ ȟ
Ѝ

 

 2. ȟπȟ ȟ
Ѝ

 

 3. πȟ
Ѝ
ȟ“ȟ

Ѝ
 

 4. ȟ
Ѝ
ȟ ς“ȟ

Ѝ
 

 

69. Consider a hexagonal lattice with basis 

vectors as shown in the figure below.  

 
 If the lattice spacing is ὥ ρ, the reciprocal 

lattice vectors are 

 

 1. ȟπȟ ȟ
Ѝ

 

 2. ȟπȟ ȟ
Ѝ

 

 3. πȟ
Ѝ
ȟ“ȟ

Ѝ
 

 4. ȟ
Ѝ
ȟ ς“ȟ

Ѝ
 

 

70. ὒ-Ὓ ×ȓĈ ÖÑ yκÐ×ɨÅÑɟ Öʃ Ïɨ yÍȓġ ×         
ὴ-{ÙɭĆ ŘɦÑʇ Þɭ }ȏÏÍ ÒÏ ßʅ  

  

 

 1. 
3
S, 

1
P, 

3
P, 

1
D, 

3
D 

 2. 
1
S, 

3
S, 

1
P,

 
 
1
D  

 3. 
1
S, 

3
S,  

3
P, 

3
D 

 4. 
1
S, 

3
S, 

1
P, 

3
P, 

1
D, 

3
D 

 

70. In the ὒ-Ὓ coupling scheme, the terms arising 

from two non-equivalent ὴ-electrons are 

 1. 
3
S, 

1
P, 

3
P, 

1
D, 

3
D 

 2. 
1
S, 

3
S, 

1
P,

 
 
1
D  

 3. 
1
S, 

3
S,  

3
P, 

3
D 

 4. 
1
S, 

3
S, 

1
P, 

3
P, 

1
D, 

3
D 

 

71. ßɟ|ŚɨéÑ ÒØÖɟÌȓ ¾ɟ ¾ȓÙ ŢÃŎÌ {ÙɭĆ ŘɦÑ ÍÎɟ 
ŢɨÈɦÑ ÏɨÑʇ ¾ɭ ŢÃŎÌʇ ¾ɭ ×ɨÀÏɟÑ Þɭ ßɮ] }ċ Ã 
ÍɟÒ ÞɠÖɟ Öʃ, ŢÃŎÌ-1 yÛĦ Îɟ Öʃ ØßÍɭ 
ÒØÖɟÌȓ̈ɰ ¾ɥ Þɰć ×ɟ ÍÎɟ ŢÃŎÌ-0 yÛĦ Îɟ Öʃ 
ØßÍɭ ÒØÖɟÌȓ̈ɰ ¾ɥ Þɰć ×ɟ ¾ɟ yÑȓÒɟÍ ßɮ9  

 

 1. 2    2.   3 

 3. 1/2    4.   1/3 

 

71. The total spin of a hydrogen atom is due to 

the contribution of the  spins of the electron 

and the proton.  In the high temperature 

limit, the ratio of the number of atoms in the 

spin-1 state to the number in the spin-0 state 

is 

 1. 2    2.   3 

 3. 1/2    4.   1/3 

 

72. ¤¾ ÍɟÒɠ× '¾ȗȒĥÌ¾ɟ( Ò×ɟxÛØÌ Öʃ ¤¾ ʬθÛĦ ÍØ 
Íɰŝ }ĕ ÍɭȒÅÍ yÛĦ Îɟ Þɭ Ħ ÛÍ9 ÍÎɟ ÍɟÒɠ×Í9 
ŢɭȎØÍ }ĕ ÞÅxÑ, ÏɨÑʇ Þɭ àȑ×Í ßɨ Þ¾Íɟ ßɮ] 

¾ÖØɟ ÍɟÒ (300 K) Öʃ, Ûß ÔɟØɰÔɟȎØÍɟ ȒÅÞ¾ɭ 
ÑɠÃɭ ÍɟÒɠ× }ĕ ÞÅxÑ Ħ ÛÍ9 }ĕ ÞÅxÑ Þɭ ŢÔÙ ßɮ, 
{Þ¾ɭ ȑÑ¾ÈÍÖ ßɮ  

 1. 10
13  

Hz   2.   10
8  

Hz 

 3. 10
5  

Hz   4.   10
11 

Hz 

 

72. A two level system in a thermal (black body) 

environment can decay from the excited state 

by both spontaneous and thermally 

stimulated emission. At room temperature 

(300  K), the frequency below which 

thermal emission dominates over 

spontaneous emission is nearest to  

 1. 10
13  

Hz   2.   10
8  

Hz 

 3. 10
5  

Hz   4.   10
11 

Hz 
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73. zØɟÖ ¾ɥ ȒĦÎȑÍ Öʃ ØßÍɭ ¤¾ ‌-¾Ì ¾ɨ ¤¾ 
ȏŘεÜ×Ö ÍÎɟ ¤¾ ŢɨÈɦÑ Öʃ θÛÕɭȏÏÍ ¾ØÑɭ ¾ɭ 
εÙ¤ ¤¾ ÷ɨÈɦÑ ¾ɥ ę ×ȕÑÍÖ ~Åɟx ¾ɨ Ć ×ɟ ßɨÑɟ 
Ãɟȏß¤?  

 (  
τ
ς
(Åȟ
σ
ρ
( ÍÎɟ ρ

ρ
( ¾ɭ şģ ×ÖɟÑ ßʅ ŎÖÜ9  

4.0026 amu, 3.0161 amu ÍÎɟ 1.0073 amu, ÍÎɟ 1 

amu ωσψ MeV. )   

 1. 32.2 MeV  2.   3 MeV 

 3. 19.3 MeV  4.   931.5 MeV 

 

73. What should be the minimum energy of a 

photon for it to split an ‌-particle at rest into 

a tritium and a proton?  

 (The masses of  
τ
ς
(Åȟ
σ
ρ
( and 

ρ
ρ
( are 4.0026 

amu, 3.0161 amu and 1.0073 amu, 

respectively, and 1 amu ωσψ MeV. )   

 1. 32.2 MeV  2.   3 MeV 

 3. 19.3 MeV  4.   931.5 MeV 

 

74. ÞɰØàÌ ȑÑ×Öʇ ʬÛɟØɟ ȑÑĞ Ñ yεÕηŎ×ɟ'̈ ɰ( Öʃ Þɭ 
¾ɩÑ-Þɟ.Þɭ yÑȓÖÍ ßɮ.ßʅ? 

(i) “ ὲᴼΏ ὑ  

(ii) “ ὴᴼΏ ὑ  

 1. (i) ÍÎɟ (ii) ÏɨÑʇ  

 2. ¾ɭÛÙ (i)  
 3. ¾ɭÛÙ (ii) 
 4. Ñ Íɨ (i), Ñ Íɨ (ii) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

74. Which of the following reaction(s) is/are 

allowed by the conservation laws? 

(i) “ ὲᴼΏ ὑ  

(ii) “ ὴO Ώ ὑ  

 1. both (i) and (ii) 

 2. only (i)  

 3. only (ii) 

 4. neither (i) nor (ii) 

 

 

75. ¤¾ ¾Ì, Åɨ ÍɠÑ Ć Ûɟ¾ʝ όȟὨ ÍÎɟ ί  ¾ɥ ¤¾ 
Þɰ×ȓĆ Í yÛĦ Îɟ ßɮ, ¾ɭ θÛʬ×ȓÍ zÛɭÜ, ŢÃŎÌ 
ÍÎɟ θÛκÃ ŝÍɟ ŎÖÜ9 ßʅ9  

 1. ρȟȟ ρ  2.     πȟπȟ ρ 

 3. πȟȟ ρ  4.     ρȟ ȟρ 

 
75. A particle, which is a composite state of 

three quarks όȟὨ and ί, has electric charge, 

spin and strangeness respectively, equal to  

 1. ρȟȟ ρ  2.     πȟπȟ ρ 

 3. πȟȟ ρ  4.    ρȟ ȟρ 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

FOR ROUGH WORK 


