
  

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 
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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 

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

c ȑÑÛɟxÍ Öʃ Ţ¾ɟÜ ¾ɟ 
ÛɭÀ 

Speed of light in 

vacuum  

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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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)     
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Hkkx \PART 'A' 

 
1. yÑę Í ¤¾ȼÒ Ûȗĕ Íɟ¾Ø Ã¾ȒĕÍ×ɟɰ ȒÅÑ¾ɥ 

Ţĕ×ɭ¾ ¾ɥ Ȑŝč ×ɟ    ßɮ, {Þ ÍØß ¾Þ ¾Ø 
ÅÖɟ×ɠ À| ßʅ η¾ Ã¾ȒĕÍ×ʇ ¾ɭ ¾ɭÑn  ş ÒȕÌɟʋ¾ 
ÖɟÑ ÛɟÙɭ  ὼ Û ώ ȑÑÏɴÜɟɰ¾ ÒØ ßʅ] ȎØĆ Í Ħ ÎɟÑ 
ÛɟÙɭ ÕɟÀʇ ¾ɟ àɭŝÓÙ Û ¾ȓÙ àɭŝÓÙ ¾ɟ 
yÑȓÒɟÍ ßɮ  

 1. ρ pȾτ  2.    pȾτ 
 3. ρ p   4.   p 

 

1. An infinite number of identical circular discs 

each of radius  are tightly packed such that 

the centres of the discs are at integer values 

of coordinates ὼ and  ώ.  The ratio of the 

area of the uncovered patches to the total 

area is 

 1. ρ pȾτ  2.  pȾτ 
 3. ρ p   4.  p 
 

2. Ħ ÈɡÖ ÃεÙÍ ¤¾ ÑɟÛ ÑÏɡ ¾ɭ ÔßɟÛ ¾ɥ ȏÏÜɟ 
Öʃ A Þɭ B Í¾ 5 ȏÏÑʇ Öʃ ÒßɯÃȓÍɠ ßɮ] ×ß ÑɟÛ 
B Þɭ A Í¾ ÛɟÒÞ ÒßɫȓÃÑɭ Öʃ 7 ȏÏÑ ÙÀɟÍɠ ßɮ] 
¤¾ Ôɭîɟ Ôß¾Ø A Þɭ B Í¾ η¾ÍÑɭ ȏÏÑʇ Öʃ 
ÒßȓɯÃɭÀɟ 'ÞÕɠ ÀȑÍ×ɟɰ yÒȎØÛÍxÑɠ× ßʅ(?     

 1. 13   2.   35 

 3. 6   4.   12 

 

2. It takes 5 days for a steamboat to travel from 

A to B along a river. It takes 7 days to return 

from B to A. How many days will it take for 

a raft to drift from A to B (all speeds stay 

constant)?  

 1. 13   2.   35 

 3. 6   4.   12 

 

3. ØɟÖ Ñɭ ¾ßɟ ñÖɭØɭ ÏɨĦ Í ØɟÅȕ ¾ɭ ÒɟÞ 1000 Þɭ 
yκÐ¾ ÒȓĦ Í¾ʃ ßʅò, Ĥ ×ɟÖ Ñɭ ¾ßɟ ñÑßɡɰ+ }Þ¾ɭ 
ÒɟÞ 1000 Þɭ ¾Ö ÒȓĦ Í¾ʃ ßʅò] ÀɠÍɟ Ñɭ ¾ßɟ 
ñÉɢ¾ ßɮ+ ØɟÅȕ ¾ɭ ÒɟÞ ¾Ö Þɭ ¾Ö ¤¾ ÒȓĦ Í¾ 
yÛĤ × ßɮò] ×ȏÏ {ÑÖʃ Þɭ ¾ɭÛÙ ¤¾ ¾ÎÑ Þĕ × 
ßɮ+ ÍÔ ØɟÅȕ ¾ɭ ÒɟÞ η¾ÍÑɠ ÒȓĦ Í¾ʃ ßʅ?  

 1. 1   2.   1000 

 3. 999   4.   1001 

 

 

3. ñMy friend Raju has more than 1000 booksò, 

said Ram. ñOh no, he has less than 1000 

booksò, said Shyam. ñWell, Raju certainly 

has at least one bookò, said Geeta. If only 

one of these statements is true, how many 

books does Raju have?  

 1. 1   2.   1000 

 3. 999   4.   1001 

 

4. ȑÑĞ Ñ Öʃ Þɭ ¾ɩÑ Þɟ θÛÝÖ ßɮ?  

 1. Üɰ¾ȓ   2.   ÈɨØÞ 'ʨ×ȕÔɟ¾ɟØ(  
 3. ÀɨÙɟ     4.   ÏɡÁxÛȗĕ ÍÅ  
 

4. Of the following, which is the odd one out?  

 1. Cone    2.    Torus 

 3. Sphere   4.     Ellipsoid  

 

5. ¤¾ Äɟŝ ¾ɨ ÒØɡàɟ Öʃ yÑȓĕ ÍɠÌx ÁɨθÝÍ η¾×ɟ 
ÅɟÍɟ ßɮ+ ×ȏÏ }Þ¾ɭ ŢɟĚ Íɟɰ¾ ÖȒĘ×¾ɟ ŢɟĚ Íɟɰ¾ 
¾ɭ zÐɭ Þɭ ¾Ö ßɨÍɭ ßʅ] {Þ¾ɟ Íɟĕ Ò×x ßɮ9     

 1. ÒØɡàɟ Öʃ ÕɟÀ ÙɭÑɭ ÛɟÙɭ ¾ȓÙ Äɟŝʇ Öʃ Þɭ 
 1/4 Äɟŝ ßÖɭÜɟ yÑȓĕ ÍɠÌx ßɨÍɭ ßʅ]  

 2. ×ȏÏ Äɟŝ ¾ɭ ŢɟĚ Íɟɰ¾ yκÐ¾ÍÖ ŢɟĚ Íɟɰ¾ ¾ɭ 
 1/4 Þɭ ¾Ö ßʅ Íɨ Ûß yÑȓĕ ÍɠÌx ßɨÍɟ.ßɨÍɠ  ßʅ]   

 3. ×ȏÏ Äɟŝ ¾ɭ ŢɟĚ Íɟɰ¾ yκÐ¾ÍÖ ŢɟĚ Íɟɰ¾ ¾ɭ 
 1/2 Þɭ yκÐ¾ ßɨÍɭ ßʅ Íɨ Ûß ßÖɭÜɟ }ĕ ÍɠÌx 
 ßɨÍɟ.ßɨÍɠ ßɮ]  

 4. ×ß ÞɰÕÛ ßɮ η¾ ¾ɨ| Õɠ Äɟŝ yÑȓĕ ÍɠÌx ßɡ 
 Ñ ßɨ]  

 

5. A student appearing for an exam is declared 

to have failed the exam if his/her score is 

less than half the median score. This implies  

 1. 1/4 of the students appearing for the 

 exam always fail. 

 2. if a student scores less than 1/4 of the 

 maximum score, he/she always fails.  

 3. if a student scores more than 1/2 of the 

 maximum score, he/she always passes.  

 4. it is possible that no one fails. 

 

6. yÀÙɟ κÃŝ óDM ÔÍɟ¨ɰ  
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6. Find the next figure óDò 

 

  
 

7. N ¤¾ ÃɟØ yɰ¾ʇ  ¾ɥ Þɰć ×ɟ ßɮ] ×ȏÏ ÞÔÞɭ Ôɟ×ʃ 
ÛɟÙɭ yɰ¾ ¾ɨ ßÈɟ ȏÏ×ɟ Åɟ×ɭ Íɨ ŢɟĚ Í ßɨÑɭ ÛɟÙɡ 
ÍɠÑ yɰ¾ʇ ¾ɥ Þɰć ×ɟ N ¾ɥ 1/9

th
  ßɨ ÅɟÍɠ ßɮ] 

{Þ ÍØß ¾ɭ η¾ÍÑɭ N ÞĞ ÕÛ ßʅ?   

 1. 10   2.  9 

 3. 8   4.  7 

 

7. N is a four digit number. If the leftmost digit is 

removed, the resulting three digit number is 

1/9
th
 of  N. How many such N are possible?   

 1. 10   2.  9 

 3. 8   4.  7 

 

8. ¤¾ Ûȗĕ Í ¾ɥ ÒȎØκÐ ¾ɭ ¤¾ ßɡ ȐÔę Ïȓ ÒØ Ûȗĕ Í 
¾ɭ Ïɨ ÅɠÛɭ AB ©Ø CD ŎÖÜ9 60  ̄ÍÎɟ 120  ̄

¾ɟ ¾ɨÌ ÔÑɟÍɭ ßʅ] ÍÔ AB : CD ßɮ  

 1. ЍσḊρ   2.  ЍςḊρ 

 3. 1 : 1   4.  ЍσḊЍς 
 

8. AB and CD are two chords of a circle 

subtending 60  ̄and 120  ̄ respectively at the 

same point on the circumference of the 

circle. Then AB : CD is 

 1. ЍσḊρ   2.  ЍςḊρ 

 3. 1 : 1   4.  ЍσḊЍς 

 

 

9.  

  
  

 }ÒØɨĆ Í ŐɟÓ Þɭ ȑÑĞ Ñ Öʃ Þɭ ¾ɩÑ-Þɟ ȑÑĥ ¾Ýx 
ȑÑ¾Ùɟ Åɟ Þ¾Íɟ ßɮ?  

 1. ÕɩȑÍ¾ ÜɟĦ ŝ Öʃ }ĕ ÍɠÌx ßɨÑɭ ÛɟÙɭ θÛʬ×ɟκÎx×ʇ 
 ¾ɥ ¾ȓÙ Þɰć ×ɟ 2015 ÍÎɟ 2014 Öʃ ÞÖɟÑ ßɮ]  

 2. 2013 ¾ɥ yÒɭàɟ 2015 Öʃ ÅɮÛ θÛáɟÑ Öʃ }ĕ ÍɠÌx 
 ßɨÑɭ ÛɟÙɭ θÛʬ×ɟκÎx×ʇ ¾ɥ Þɰć ×ɟ ¾Ö ßɮ]  

 3. 2014 Öʃ ÅɮÛ θÛáɟÑ Öʃ }ĕ ÍɠÌx ßɨÑɭ ÛɟÙɭ 
 θÛʬ×ɟκÎx×ʇ ¾ɥ Þɰć ×ɟ ¾ɥ ÍȓÙÑɟ Öʃ 2015 Öʃ 
 ØÞɟ×Ñ ÜɟĦ ŝ Öʃ }ĕ ÍɠÌx ßɨÑɭ ÛɟÙɭ θÛʬ×ɟκÎx×ʇ 
 ¾ɥ Þɰć ×ɟ ¾ɨ yκÐ¾ ßɨÑɟ Ãɟȏß¤]  

 4. 2014 ÅɮÛ θÛáɟÑ Öʃ }ĕ ÍɠÌx ßɨÑɭ ÛɟÙɭ 
 θÛʬ×ɟκÎx×ʇ ¾ɥ Þɰć ×ɟ ÍÎɟ 2015 Öʃ ÕɩȑÍ¾ 
 ÜɟĦ ŝ Öʃ }ĕ ÍɠÌx ßɨÑɭ ÛɟÙɭ θÛʬ×ɟκÎx×ʇ ¾ɥ 
 Þɰć ×ɟ ÞÖɟÑ ßɮ]  

 

9.  

 

 
 

 Which of the following inferences can be 

drawn from the above graph?  

 1. The total number of students qualifying 

 in Physics in 2015 and 2014 is the same 

 2. The number of students qualifying in 

 Biology in 2015 is less than that in 2013 
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 3. The number of Chemistry students 

 qualifying in 2015 must be more than the 

 number of students who qualified in 

 Biology in 2014  

 4. The number of students qualifying in 

 Physics in 2015 is equal to the number  of 

 students in Biology that qualified in 2014 

 

10. κÃŝ 1 ¾ɨ κÃŝ 2 Öʃ ÔÏÙÑɭ ¾ɭ εÙ¤ ę ×ȕÑÍÖ 
η¾ÍÑɠ ÃɟÙʇ ¾ɥ zÛĤ ×¾Íɟ ßɮ? ¤¾ ÃɟÙ ¾ɟ 
Íɟĕ Ò×x ßɮ η¾ ¤¾ εÞĆ ¾ɭ ¾ɨ ßÈɟ¾Ø {Þ ÍØß 
Ø¿Ñɟ η¾ Ûß Ñ| ȒĦÎȑÍ Öʃ Ïɨ yę × εÞĆ ¾ʇ ¾ɨ 
Äȓ¤   

  
 1. 1   2.  2 

 3. 3   4.  4 

 

10. What is the minimum number of moves 

required to transform figure 1 to figure 2? A 

move is defined as removing a coin and 

placing it such that it touches two other 

coins in its new position.  

  

 
 1. 1   2.  2 

 3. 3   4.  4 

 

11. Ţĕ ×ɭ¾ ¾ɨÑɭ Öʃ ÔÑɭ ÛÀx ¾ɥ Þɰć ×ɟ¨ɰ Öʃ Åɨ 
ÞɰÔɰÐ ßɮ Ûßɡ yę × ¾ɨÑʇ ¾ɭ ÛÀʝ ¾ɥ Þɰć ×ɟ¨ɰ 
Öʃ ßɮ] ÙȓĚ Í Þɰć ×ɟ áɟÍ ¾Øʃ]  

  

15
13

9
7

14
12

10
8

18
16

-
4

25
11

5
3

 
 1. 10   2.  8 

 3. 6   4.  12 

11. The relationship among the numbers in 

each corner square is the same as that in 

the other corner squares. Find the 

missing number. 

 

15
13

9
7

14
12

10
8

18
16

-
4

25
11

5
3

 
 1. 10   2.  8 

 3. 6   4.  12 

 

12. ȑÑĞ Ñ Öʃ Þɭ ¾ɩÑ-Þɟ sin(0.5 )̄ ¾ɭ ÖɟÑ ¾ɭ 
ȑÑ¾ÈĦ Î ßɮ? 

 1. 0.5   2.  πȢυ  

 3. πȢυ   4.  πȢυ  

 

12. Which of the following best approximates 

sin(0.5 )̄? 

 1. 0.5   2.  πȢυ  

 3. πȢυ   4.  πȢυ  

 

13. {Þ ŎÖ Öʃ zÀɭ Ć ×ɟ z×ɭÀɟ?   

  
 

13. What comes next in the sequence?   
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14. ȑÑĞ Ñ Öʃ Þɭ ¾ɩÑ-Þɟ ¾ÎÑ Íɟη¾x¾ ȼÒ Þɭ ÀÙÍ 
ßɮ?  

 1. Öʅ ßÖɭÜɟ Þĕ × ÔɨÙÍɟ ßȕɯ   
 2. Öʅ ×Ïɟ-¾Ïɟ yÞĕ × ÔɨÙÍɟ ßȕɯ  
 3. Öʅ ×Ïɟ-¾Ïɟ Þĕ × ÔɨÙÍɟ ßȕɯ  

 4. Öʅ ßÖɭÜɟ yÞĕ × ÔɨÙÍɟ ßȕɯ 
 

14. Which of the following statements is 

logically incorrect?  

 1. I always speak the truth  

 2. I occasionally lie  

 3. I occasionally speak the truth 

 4. I always lie 

 

15. εÖÑÈ ©Ø ÁɰÈɭ ¾ɥ Þȓ{×ɟɰ 1:00 pm Þɭ ŢɟØĞ Õ 
¾Ø+ yÀÙɭ 6 ÁɰÈʇ Öʃ η¾ÍÑɠ ÔɟØ ¤¾ ÏȕÞØɭ Þɭ 
40  ̄¾ɟ ¾ɨÌ ÔÑɟ×ʃÀɠ?  

 1. 6    2.  7 

 3. 11   4.  12 

 

15. How many times starting at 1:00 pm would 

the minute and hour hands of a clock make 

an angle of 40  ̄with each other in the next 6 

hours?  

 1. 6    2.  7 

 3. 11   4.  12 

 

16. Ïɨ Õɟ| ÞɰÍɟ ©Ø ηŎÞ yÒÑɭ ÁØ Þɭ Ħ ¾ȕÙ ÒɮÏÙ 
ÅɟÍɭ ßʅ+ yÀÙɟ 40 εÖÑÈ Öʃ ÅÔη¾ θÒÄÙɟ 30 

εÖÑÈ ÙɭÍɟ ßɮ] ¤¾ ȏÏÑ ÞɰÍɟ ηŎÞ Þɭ 5 εÖÑÈ 
ÒßÙɭ ÃÙɟ Îɟ] η¾ÍÑɭ εÖÑÈ ¾ɭ ÔɟÏ ηŎÞ+ ÞɰÍɟ 
Þɭ zÀɭ ȑÑ¾Ùɟ ßɨÀɟ?  

 1. 5   2.  15 

 3. 20   4.  25 

 

16. Brothers Santa and Chris walk to school 

from their house. The former takes 40 

minutes while the latter, 30 minutes. One 

day Santa started 5 minutes earlier than 

Chris. In how many minutes would Chris 

overtake Santa?  

 1. 5   2.  15 

 3. 20   4.  25 

 

17. Þɰć ×ɟ¨ɰ ¾ɭ ÞÖȓċ Ã× (5, 6, 7, m, 6, 7, 8, n) ¾ɟ 
yɰ¾ÀζÌÍɠ× ÖɟĘ × 6 ÍÎɟ ÔßȓÙ¾ 'ÞÔÞɭ č ×ɟÏɟ 
ÔɟØ zÑɭ ÛɟÙɟ yɰ¾( 7 ßɮ Íɨ ά ὲ =  

 1. 18     2.  35 

 3. 28   4.  14 

 

17. The set of numbers (5, 6, 7, m, 6, 7, 8, n) has 

an arithmetic mean of 6 and mode (most 

frequently occurring number) of 7. Then 

ά ὲ =  

 1. 18     2.  35 

 3. 28   4.  14 

 

18. κÃŝ Öʃ ȐŝÕȓÅɟ¾ɟØ θŢıÖ ¾ɭ z¾ɟØ ¾ɟ ¤¾ 
ÞɰÀÖØÖØ ¾ɟ ¿Ĕ Ê ÏÜɟx×ɟ À×ɟ ßɮ+ ȒÅÞ Òȗĥ É 
ÒØ ¿Ĕ Ê ȒĦÎÍ ßɮ }Þ¾ɭ ÞÖɟɰÍØ 10 ρπ

υ ÞɭÖɠ3
 ÖɟÒ ¾ɥ yκÐ¾ÍÖ η¾ÍÑɠ Òȏί×ɟɰ ¾ɟÈɡ 

Åɟ Þ¾Íɠ ßʅ?  

90¯

50
 c

m

50 cm

 
 1. 50   2.  100 

 3. 125   4.  250 

 

18. The diagram shows a block of marble having 

the shape of a triangular prism. What is the 

maximum number of slabs of 10 ρπυ ÃÍ3 
size that can be cut parallel to the face on 

which the block is resting?  

 

90¯

5
0

 c
m

50 cm

 
 1. 50   2.  100 

 3. 125   4.  250 

 

19. η¾Þɠ ÉɨÞ ÒÏɟÎx Öʃ ¤¾ ÀɨÙɟ¾ɟØ ¾ɨÈØ ßɮ] 
¾ɨÈØ ¾ɨ ¤¾ şÛ Þɭ ÕØɟ ÅɟÍɟ ßɮ ȒÅ¤Öʃ ¤¾ 
ÀɨÙɟ¾ɟØ ÔȓÙÔȓÙɟ Õɠ ßɮ] ¾ɨÈØ Û ÔȓÙÔȓÙɭ ¾ɥ 
Ȑŝč ×ɟ¤ɰ ŎÖÜ9 2 εÖÖɠ Û 1 εÖÖɠ ßʅ] ¾ɨÈØ ¾ɟ 
η¾ÍÑɟ ÕɟÀ şÛ Þɭ ÕØɟ ßɮ?  

 1.    2.   

 3.    4.   
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19. A solid contains a spherical cavity. The 

cavity is filled with a liquid and includes a 

spherical bubble of gas. The radii of cavity 

and gas bubble are 2 mm and 1 mm, 

respectively. What proportion of the cavity 

is filled with liquid?  

 1.    2.   

 3.    4.   

 

20. ȎØĆ Í Ħ ÎɟÑ ÕØɨ : F2, _____, D8, C16, B32, 

A64.  

 1. C4    2.  E4 

 3. C2   4.  G16 

 

20. Fill in the blank: F2, _____, D8, C16, B32, 

A64.  

 1. C4    2.  E4 

 3. C2   4.  G16 

 

Hkkx \PART 'B' 

 
21. ὼ π  ¾ɭ zÞ-ÒɟÞ, ÓÙÑ 

  
  ¾ɟ ÈɭÙØ-

yÑȓŎÖ θÛĦ ÍØÌ ¾ɥ yεÕÞØÌ Ȑŝč ×ɟ ßɮ  

 1. Њ   2. “ 

 3.    4. 1 

 

21. The radius of convergence of the Taylor 

series expansion of the function  
  

 

around ὼ π, is  

 1. Њ   2. “ 

 3.    4. 1 

 

22. ¾ɦę ÈȕØ ÞÖɟ¾ÙÑ   

ρ

ς“Ὥ
 

Ὡ ρ

ÃÏÓÈ ᾀ ςÓÉÎÈ ᾀ
 Ὠᾀ 

 ¾ɟ, ¤¾¾ ÃηŎ¾ɟ ὅ  ¾ɭ ÞÖɟɰÍØ ÛɟÖɟÛÍx 
ÃɰŎÖζÌÍ ÖɟÑ ßɮ  

 1. π   2.   ς 
 3. ψȾЍσ  4.   ÔÁÎÈ  
 

22. The value of the contour integral  

 

ρ

ς“Ὥ
 

Ὡ ρ

ÃÏÓÈ ᾀ ςÓÉÎÈ ᾀ
 Ὠᾀ 

  

 around  the unit circle ὅ traversed in the 

anti-clockwise direction, is 

 1. π   2.   ς 
 3. ψȾЍσ  4.   ÔÁÎÈ  
 

23. ᾀ π  ¾ɭ zÞ-ÒɟÞ ÈɭÙØ yÑȓŎÖ θÛĦ ÍØÌ 
ὊὥȟὦȟὧȠᾀ    
ὥὥ ρ Ễ ὥ ὲ ρὦὦ ρỄ ὦ ὲ ρ

ὧὧ ρỄ ὧ ὲ ρ ὲȦ
ᾀ 

  

 Þɭ ÒȎØÕɟθÝÍ Àɟ~Þ ßɟ|ÒØč ×ɨÖɭȏŘ¾ ÓÙÑ 
ὊὥȟὦȟὧȠᾀ ȑÑĞ Ñ ÒȓÑØɟÛÍxÑ ÞɰÔɰÐ ¾ɟ ÞÖɟÐɟÑ 
¾ØÍɟ ßɮ9  

 1. ὊὥȟὦȟὧȠᾀ  Ὂὥ ρȟὦ ρȟὧ ρȠᾀ 

 2. ὊὥȟὦȟὧȠᾀ  Ὂὥ ρȟὦ ρȟὧ ρȠᾀ 

 3. ὊὥȟὦȟὧȠᾀ  Ὂὥ ρȟὦ ρȟὧ ρȠᾀ 

 4. ὊὥȟὦȟὧȠᾀ  Ὂὥ ρȟὦ ρȟὧ ρȠᾀ 

 

23. The Gauss hypergeometric function ὊὥȟὦȟὧȠᾀ, 

defined by the Taylor series expansion around 

ᾀ π as ὊὥȟὦȟὧȠᾀ  

  
ὥὥ ρ Ễ ὥ ὲ ρὦὦ ρỄ ὦ ὲ ρ

ὧὧ ρỄ ὧ ὲ ρ ὲȦ
ᾀȟ 

 

  satisfies the recursion relation 

 1. ὊὥȟὦȟὧȠᾀ  Ὂὥ ρȟὦ ρȟὧ ρȠᾀ 

 2. ὊὥȟὦȟὧȠᾀ  Ὂὥ ρȟὦ ρȟὧ ρȠᾀ 

 3. ὊὥȟὦȟὧȠᾀ  Ὂὥ ρȟὦ ρȟὧ ρȠᾀ 

 4. ὊὥȟὦȟὧȠᾀ  Ὂὥ ρȟὦ ρȟὧ ρȠᾀ 

 

24. ÖɟÑʃ η¾ ὢ  ÍÎɟ  ὣ Ïɨ Ħ ÛÍɰŝ ×ɟȸȒċÄ¾ ÃØ ßʅ, 
ȒÅÑÖʃ Þɭ Ţĕ ×ɭ¾ ¤¾ ßɡ ÖɟÑ¾ θÛÃÙÑ „  ¾ɭ  
¤¾ ŢÞɟÖɟę × ÔɰÈÑ ¾ɟ yÑȓ¾ØÌ ¾ØÍɟ ßɮ, 
ÒØɰÍȓ ÖɟĘ × ŎÖÜ9 ‘  ÍÎɟ  ɀ‘  ¾ɭ ÞɟÎ] Íɨ 
×ɨÀÓÙ ὢ ὣ   yÑȓ¾ØÌ ¾ØÍɟ ßɮ ¤¾  

 1. ÔɰÈÑ ¾ɟ, ȒÅÞ¾ɭ Ïɨ ÃØÖ ‘ ÒØ ßʅ, ÍÎɟ 
 ÖɟĘ × 0 ¤Ûɰ ÖɟÑ¾ θÛÃÙÑ „Ѝς  ¾ɭ ÞɟÎ]  

 2. ŢÞɟÖɟę × ÔɰÈÑ ¾ɟ, ÖɟĘ × 0 ÍÎɟ ÖɟÑ¾ 
 θÛÃÙÑ ς„ ¾ɭ ÞɟÎ]  

  3. ÔɰÈÑ ¾ɟ, ȒÅÞ¾ɭ Ïɨ ÃØÖ ‘ ÒØ ßʅ, ÍÎɟ 
 ÖɟĘ × 0 ¤Ûɰ ÖɟÑ¾ θÛÃÙÑ ς„  ¾ɭ ÞɟÎ]  

 4. ŢÞɟÖɟę × ÔɰÈÑ, ÖɟĘ × 0 ÍÎɟ ÖɟÑ¾ 
 θÛÃÙÑ „Ѝς  ¾ɭ ÞɟÎ]  

 



10 
 

24. Let ὢ and ὣ be two independent random 

variables, each of which follow a normal 

distribution with the same standard 

deviation „, but with means ‘ and ɀ‘, 

respectively.  Then the sum  ὢ ὣ follows a  

 1. distribution with two peaks at ‘ and 

 mean 0 and standard deviation „Ѝς 
 2. normal distribution with mean 0 and 

 standard deviation ς„ 

  3. distribution with two peaks at ‘ and 

 mean 0 and standard deviation ς„ 

 4. normal distribution with mean 0 and 

 standard deviation „Ѝς 
 

25. Ě Ùʅ¾ Ñɭ θÛÖɠ× θÛĤ ÙɭÝÌ ¾ɭ zÐɟØ ÒØ Àȓȼĕ Û 
yÃØ Ὃ, Ě Ùʅ¾  ¾ɟ yÃØ Ὤ, Ôɨġ ʨĦ ÖɟÑ yÃØ  Ὧ  

¤Ûɰ ȑÑÛɟxÍ Öʃ Ţ¾ɟÜ ¾ɥ ÀȑÍ ὧ ¾ɭ ÁɟÍʇ ¾ɨ 
}Ò×ɨÀ ¾Ø¾ɭ ¤¾ yεÕÙàζÌ¾ ÍɟÒ Ὕ ¾ɨ 
ÒȎØÕɟθÝÍ η¾×ɟ Îɟ] Ὕ ¾ɟ ģ ×ɰÅ¾ {Þ¾ɭ 
yÑȓÒɟÍ Öʃ ßɮ9  

 1.    2.    

 3.   4.     

 

25. Using dimensional analysis, Planck defined 

a characteristic temperature Ὕ from powers 

of the gravitational constant Ὃ, Planckôs 
constant Ὤ, Boltzmann constant Ὧ  and the 

speed of light ὧ in vacuum.  The expression 

for Ὕ is proportional to 

 1.   2.    

 3.   4.     

 

26. ÖɟÑʃ η¾ Ţɭà¾ʇ ὕ ÍÎɟ ὕᴂ ʬÛɟØɟ }Ò×ɨκÀÍ 
ȑÑÏɴÜɟɰ¾ Íɰŝ ŎÖÜ9  ὼȟὸ ÍÎɟ ὼȟὸᴂ ßʅ] Ţɭà¾ 
ὕᴂ ÀȑÍ ὺ ὧ ¾ɭ ÞɟÎ }Ñ¾ɭ yÒÑɭ zÖ ÐÑ  

ὼ-yà ¾ɭ ÞÖɟɰÍØ ÃÙÍɟ ßɮ] ×ȏÏ ȑÑÏɴÜɟɰ¾ʇ ¾ɭ 
¤¾ÁɟÍ ÞɰÃ× ὼ ὼ ὧὸ ÍÎɟ ὼ ὼ ὧὸ ßʅ, 
Íɨ  ὕ  ÍÎɟ  ὕᴂ  ¾ɨ ÞɰÔɰκÐÍ ¾ØÑɭÛɟÙɟ ÙɨØɭę ʨÞ 
ȼÒɟɰÍØÌ ×ß ȼÒ ÙɭÍɟ ßɮ9  

 1. ὼ
  

  ÍÎɟ  ὼ   
ȟ     

 2. ὼ  ὼ   ÍÎɟ   ὼ ὼ  

  

 

 3. ὼ
  

 
  ÍÎɟ   ὼ   

ȟ     

 4. ὼ  ὼ  ÍÎɟ   ὼ ὼ  

 

26. Let ὼȟὸ and ὼȟὸᴂ be the coordinate 

systems used by the observers ὕ and ὕᴂ, 
respectively. Observer ὕᴂ moves with a 

velocity ὺ ὧ along their common positive 

ὼ-axis. If ὼ ὼ ὧὸ and ὼ ὼ ὧὸ are 

the linear combinations of the coordinates, 

the Lorentz transformation relating ὕ and ὕᴂ 
takes the form 

 1. ὼ
  

  ÁÎÄ  ὼ
  

ȟ     

 2. ὼ  ὼ  ÁÎÄ  ὼ ὼ  

 3. ὼ
  

 
  ÁÎÄ  ὼ

  
ȟ     

 4. ὼ  ὼ   ÁÎÄ  ὼ ὼ  

 

27. şģ ×ÖɟÑ ά  ¾ɥ ¤¾ ÀʃÏ Åɨ ŢɟØɰÕ Öʃ zØɟÖ 
¾ɥ ȒĦÎȑÍ Öʃ ßɮ, 5  ÖɠÈØ ¾ɥ ~ɯÃɟ| Þɭ κÀØɟ×ɠ 
ÅɟÍɠ ßɮ] ×ȏÏ Ţĕ ×ÛĦ ÎɟÑ ÀȓÌɟɰ¾ 0.9  ßɮ, ÀʃÏ 
¾ɭ ÏȕÞØɡ ÔɟØ éÖɠÑ ÒØ ÒîÑɭ ¾ɭ ÍȓØę Í ÒȕÛx 
}Þ¾ɥ ÀȑÍ ßɮ ÙÀÕÀ (g = 9.8 Öɠ/Þɭ2 ÖɟÑʃ) 

 1. 9.80 Öɠ/Þɭ  2.   9.10 Öɠ/Þɭ 
 3. 8.91 Öɠ/Þɭ  4.   7.02 Öɠ/Þɭ 
 

27. A ball of mass ά, initially at rest, is dropped 

from a height of 5 meters. If the coefficient 

of restitution is 0.9, the speed of the ball just 

before it hits the floor the second time is 

approximately (take g = 9.8 m/s
2
) 

 1. 9.80 m/s  2.   9.10 m/s 

 3. 8.91 m/s  4.   7.02 m/s 

 

28. ÒɟĤ Ûx Ὑ ¾ɭ ¤¾ ÛÀx ¾ɭ ÃɟØ ÜɠÝʝ ÒØ ÃɟØ 
ÞÖɟÑ zÛɭÜ Ţĕ ×ɭ¾ ὗ Ø¿ɭ ÅɟÍɭ ßʅ] şģ ×ÖɟÑ 
ά  ÍÎɟ zÛɭÜ +ὗ ¾ɟ ¤¾ ¾Ì ÛÀx ¾ɭ ÍÙ ÒØ 
¾ʃş Þɭ yġ Ò ÏȕØɡ ὥ ḺὙ  ÒØ Ø¿ɟ ÅɟÍɟ ßɮ] 
×ȏÏ ¾Ì ¾ɥ ÀȑÍÜɠÙÍɟ ÍÙ ÒØ ŢȑÍÔɰκÐÍ ßɮ 
Íɨ Ûß ÄɨÈɭ ÏɨÙÑ yÑȓÕÛ ¾ØɭÀɟ {Þ ¾ɨÌɠ× 
zÛȗȒĕÍ ¾ɭ ÞɟÎ9   

 1.     2.    

 3. 
Ѝ 

   4.   
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28. Four equal charges of ὗ each are kept at 

the vertices of a square of side Ὑ. A particle 

of mass ά and charge +ὗ is placed in the 

plane of the square at a short distance 

ὥ ḺὙ  from the centre.  If the motion of 

the particle is confined to the plane,  it will 

undergo small oscillations with an angular 

frequency  

 1.     2.    

 3. 
Ѝ 

   4.   
 

 

 

29. ģ ×ɟÒ¾ɥ¾ȗÍ ȑÑÏɴÜɟɰ¾ ¤Ûɰ ÞɰÛɭÀ ήȟὴ ×ȓĆ Í ¤¾ 
Íɰŝ ¾ɥ ßɮεÖġ ÈÑɠ  Ὄ ὴή  ßɮ] ßɮεÖÙn ÈÑɠ 
ÀȑÍ-ÞÖɠ¾ØÌ ¾ɟ ¤¾ ÞÖɟÐɟÑ ßɮ (ȑÑĞ Ñ Öʃ ὃ 

ÍÎɟ  B   yÃØ ßʅ) 
 1. ὴ ὄὩ ,     ή Ὡ  

 2. ὴ ὃὩ ,     ή Ὡ  

 3. ὴ ὃὩ ,         ή Ὡ  

 4. ὴ ςὃὩ ,   ή Ὡ  

 

29. The Hamiltonian of a system with 

generalized coordinate and momentum 

ήȟὴ is Ὄ ὴή. A solution of the 

Hamiltonian equation of motion is (in the 

following ὃ and B are constants) 

 1. ὴ ὄὩ ,     ή Ὡ  

 2. ὴ ὃὩ ,     ή Ὡ  

 3. ὴ ὃὩ ,         ή Ὡ  

 4. ὴ ςὃὩ ,   ή Ὡ  

 

30. Ïɨ ÞÖɟɰÍØ Ě ÙɮÈ ÞɰÐɟȎØŝ Åɨ ÏȕȎØ×ɟɰ ὼ  ÍÎɟ  
ρȢρὼ Þɭ yÙκÀÍ ßʅ, }Ñ¾ɭ Ě ÙɮÈʇ ¾ɭ ÔɠÃ 
ÒØɟÛɮʬ×ȓÍɟɰ¾ 3.0 ÛɟÙɭ ÒØɟÛɮʬ×ȓÍ ÛĦ Íȓ ÕØɭ ÅɟÍɭ 
ßʅ ÍÎɟ Ôɨġ ÈÍɟ ὠ  ¾ɭ ¤¾ ÔɮÈØɡ ¾ɭ εÞØʇ Þɭ 
ÞɰÙȒĈÑÍ η¾¤ ÅɟÍɭ ßʅ] ŢÎÖ ÞɰÐɟȎØŝ Þɭ ÞɟÒɭà 
ªŪp«{ ÞɰÐɟȎØŝ Öʃ zÛɭÜ yɰÍØ ßɮ  

 1. φφϷ  2.   ςπϷ 

 3. σȢσϷ  4.   ρπϷ 

 

30. Two parallel plate capacitors, separated by 

distances ὼ and ρȢρὼ respectively, have a 

dielectric material of dielectric constant 3.0 

inserted between the plates, and are 

connected to a battery of voltage ὠ. The 

difference in charge on the second capacitor 

compared to the first is  

 1. φφϷ  2.   ςπϷ 

 3. σȢσϷ  4.   ρπϷ 

 

31. yÐx ÞÖȒĥÈ ŢɟɰÍ ὼ π ÍÎɟ  ὼ π  ŎÖÜ9 
ÒØɟÛɮʬ×ȓÍɟɰ¾  ÍÎɟ    ÛɟÙɭ ÒØɟÛɮʬ×ȓÍ ÖɟĘ ×Ö 
Þɭ ÕØɭ ÅɟÍɭ ßʅ] ßØ ŢɟɰÍ Öʃ ¤¾ ¤¾ÞÖɟÑ 
θÛʬ×ȓÍ àɭŝ ßɮ] Ïɟ×ʃ yÐx Öʃ yɰÍØɟÒȗĥ É ¾ɭ ÞɟÎ 
θÛʬ×ȓÍ àɭŝ ¾ɨÌ — ÔÑɟÍɟ ßɮ], Ôɟ×ʃ yÐx Öʃ 
ÞɰÀÍ ¾ɨÌ — ¥Þɟ ȏÏ×ɟ ÅɟÍɟ ßɮ9 

  

    
 1. ÓÉÎ — ÓÉÎ— 

 2. ÔÁÎ — ÔÁÎ— 

 3. ÔÁÎ — ÔÁÎ—  

 4. ÓÉÎ — ÓÉÎ— 

 

31. The half space regions ὼ π and ὼ π  are 

filled with dielectric media of dielectric 

constants   and   respectively. There is a 

uniform electric field in each part. In the 

right half, the electric field makes an angle 

— to the interface.  The corresponding angle 

— in the left half satisfies  

   
 1. ÓÉÎ — ÓÉÎ— 

 2. ÔÁÎ — ÔÁÎ— 

 3. ÔÁÎ — ÔÁÎ—  

 4. ÓÉÎ — ÓÉÎ— 
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32. η¾Þɠ ŢɟɰÍ Öʃ Ħ ÎɮȑÍ¾ ÃȓɰÔ¾ɥ× àɭŝ ¾ɭ  x- ÍÎɟ  
z-ÁÈ¾ ŎÖÜ9 ὄ ὄ ὼ ώ  ÍÎɟ ὄ π 
ßʅ] }Þ¾ɭ y-ÁÈ¾ ¾ɭ εÙ×ɭ ȑÑĞ Ñ ßÙʇ Öʃ Þɭ 
¾ɩÑ-Þɟ ÖɮĆ Ħ ÛɮÙ ÞÖɠ¾ØÌʇ Þɭ yθÛØɨÐɠ ßɮ?  

 1. ὄ ὄὼώ 

 2. ὄ ςὄὼώ 

 3.     ὄ ὄ ὼ ώ   

 4. ὄ ὄ ὼ ὼώ   

 

32. The x- and z-components of a static 

magnetic field in a region are ὄ
ὄ ὼ ώ  and ὄ π, respectively. 

Which of the following solutions for its y-

component is consistent with the Maxwell 

equations?  

 1. ὄ ὄὼώ 

 2. ὄ ςὄὼώ 

 3.    ὄ ὄ ὼ ώ   

 4. ὄ ὄ ὼ ὼώ   

 

33. ¤¾ ÃȓɰÔ¾ɥ× àɭŝ ║,  ŢɟɰÍ  ὼ π Öʃ ὄᾀǶ   ßɮ 
ÍÎɟ yę × ÞÕɠ ÅÀß Üȕę × ßɮ]  ὼ π  ŢɟɰÍ Þɭ 
ὼ π ŢɟɰÍ Öʃ ¤¾ yÃØ ÀȑÍ ○ ὺὼ  ¾ɭ ÞɟÎ 
xy-ÍÙ Öʃ ¤¾ z×Íɟ¾ɟØ ÒɟÜ, ȒÅÞ¾ɭ ÒɟĤ Ûx   
ὰ (x-ȏÏÜɟ ¾ɭ ÞÖɟɰÍØ) ÍÎɟ Ὤ (y-ȏÏÜɟ ¾ɭ ÞÖɟɰÍØ) 

ßɮ, ÁȓÞɟ×ɟ ÅɟÍɟ ßɮ] ȑÑĞ Ñ ὰ ÍÎɟ Ὤ  ÖɟÑʇ Öʃ 
η¾Þ¾ɭ εÙ¤ }ċ ÃÍÖ ª¢ũ¬p¢©¦a  ÔÙ 'EMF( 
ÅȑÑÍ ßɨÀɟ? 

 1. ὰ ψȟὬ σ  2.   ὰ τȟὬ φ  

 3. ὰ φȟὬ τ  4.   ὰ ρςȟὬ ς 

 

33. A magnetic field ║ is ὄᾀǶ in the region 

ὼ π and zero elsewhere. A rectangular 

loop, in the xy-plane, of sides ὰ (along the x-

direction) and Ὤ (along the y-direction) is 

inserted into the  ὼ π region from the 

ὼ π  region at a constant velocity ○ ὺὼ. 

Which of the following values of ὰ and Ὤ 

will generate the largest EMF? 

 1. ὰ ψȟὬ σ 2.   ὰ τȟὬ φ  

 3. ὰ φȟὬ τ 4.   ὰ ρςȟὬ ς 

 

34. 0  Þɭ  ὒ  Í¾ ¾ɭ yɰÍØɟÙ Öʃ ȒĦÎÍ ¤¾ ¤¾-
θÛÖɠ× yÑĞ × ÔĆ Þɭ ¾ɭ yɰÏØ ȒĦÎÍ şģ ×ÖɟÑ  

 ά  ¾ɭ ¤¾ ¾Ì ¾ɥ ȒĦÎȑÍ  ŢÞɟÖɟę ×ɠ¾ȗÍ ÍØɰÀ 
ÓÙÑ ὼ ÓÉÎ ÓÉÎ  Þɭ 
ȏÏ×ɟ ÅɟÍɟ ßɮ] ×ȏÏ }Þ¾ɥ ~Åɟx ÖɟÒɠ ÅɟÍɠ ßɮ, 

ÞɰÕÛ ÒȎØÌɟÖ ÍÎɟ ~Åɟx ¾ɟ ÖɟĘ × ÖɟÑ ŎÖÜ9 
ßʅ  

 1.  ȟ      and   

 2.  ,    and   

 3.  ,    and   

 4.   ,    and   

 

34. The state of a particle of mass ά in a one-

dimensional rigid box in the interval  0 to ὒ is 

given by the normalised wavefunction 

ὼ ÓÉÎ ÓÉÎ .  If its 

energy is measured, the possible outcomes 

and the average value of energy are, 

respectively 

 1.  ȟ      and   

 2.  ,    and   

 3.  ,    and   

 4.   ,    and   

 

35. ȐŝθÛÖ Öʃ ¾ɨÌɠ× ÞɰÛɭÀ Þɰ¾ɟØ¾ ¾ɭ ÁÈ¾ ×ȏÏ 
ὒȟὒ  ÍÎɟ  ὒ  ßʅ, Íɨ ŎÖθÛȑÑÖɭ×¾ 
ὒȟὒὒὒ   ¾ɨ {Þ ÒØ ÞØÙɡ¾ȗÍ η¾×ɟ Åɟ 
Þ¾Íɟ ßɮ9   

 1. Ὥᴐὒ ὒ ὒ  2.   Ὥᴐὒὒὒ 

 3. Ὥᴐὒ ςὒ ὒ  4.   π 
 

35. If ὒȟὒ and ὒ are the components of the 

angular momentum operator in three 

dimensions, the commutator ὒȟὒὒὒ  

may be simplified to  

 1. Ὥᴐὒ ὒ ὒ  2.   Ὥᴐὒὒὒ 

 3. Ὥᴐὒ ςὒ ὒ  4.   π 
 

36. ÖɟÑʃ η¾ ßɟ|ŚɨÅÑ ÒØÖɟÌȓ ¾ɭ ¾ȕÙȓɰÔ θÛÕÛ ¾ɨ 
¤¾ ģ ×ȓĕ ŎÖ-ÛÀx ÒÏ Åɨî¾Ø {Þ Ţ¾ɟØ 
ÒȎØÛȑÍxÍ η¾×ɟ ÅɟÍɟ ßɮ η¾ ¾ȓÙ θÛÕÛ 
ὠὶᴆ    ÔÑ ÅɟÍɟ ßɮ, Åßɟɰ Ὣ ¤¾ 
yÃØ ßɮ] ÒȎØÛȑÍxÍ θÛÕÛ Öʃ ~Åɟx ¾ɭ 
yεÕÙàζÌ¾ ÖɟÑ Ὁ   
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 1. ὲ ÍÎɟ ὰ ÒØ ȑÑÕxØ ßʅ, ÒØɰÍȓ ά ÒØ Ñßɡɰ  
 2. ὲ ÒØ ȑÑÕxØ ßʅ ÒØɰÍȓ   ὰ  ÍÎɟ ά ÒØ Ñßɡɰ    
 3. ὲ ÍÎɟ ά ÒØ ȑÑÕxØ ßʅ, ÒØɰÍȓ ὰ ÒØ Ñßɡɰ  
 4. ÞÕɠ ÍɠÑ Ć ÛɟɰÈÖ Þɰć ×ɟ¨ɰ ὲȟ ὰ ÍÎɟ ά 

 ÒØ ÞȓĦ Òĥ ÈÍ9 ȑÑÕxØ ßʅ  
 

36. Suppose that the Coulomb potential of the 

hydrogen atom is changed by adding an 

inverse-square term such that the total 

potential is   ὠὶᴆ  ,  where Ὣ is 

a constant.  The energy eigenvalues  Ὁ  in 

the modified potential 

 1. depend on ὲ and ὰ, but not on ά 

 2. depend on ὲ but not on  ὰ  and  ά 

 3. depend on ὲ and ά, but not on ὰ 
 4. depend explicitly on all three quantum 

 numbers ὲȟ ὰ and ά 

 

37. η¾Þɠ ÞÖ×-ȑÑØÒɭà ßɮεÖġ ÈÑɠ ¾ɭ yεÕÙàζÌ¾ 
ÖɟÑʇ Ὁ  ÍÎɟ Ὁ  Þɭ ÞɰÀÍ yεÕÙàζÌ¾ 
yÛĦ Îɟ×ʃ ŎÖÜ9  ȿρỚ ÍÎɟ  ȿςỚ  ßʅ] ×ȏÏ ÞÖ× 
ὸ π  ÒØ Íɰŝ ȿὸ πỚ ÓÉÎ—ȿρỚ ÃÏÓ—ȿςỚ 
Öʃ ßʅ, Íɨ ÞÖ×  ὸ  ÒØ ἂὸȿὸἃ  ¾ɟ ÖɟÑ 
ßɨÀɟ9  

 1. 1 

 2. ὉÓÉÎ— ὉÃÏÓ—ȾὉ Ὁ  

 3. Ὡ ȾᴐÓÉÎ— Ὡ ȾᴐÃÏÓ— 

 4. Ὡ ȾᴐÓÉÎ—  Ὡ ȾᴐÃÏÓ— 

 

37. The eigenstates corresponding to eigen-

values Ὁ and Ὁ  of a time-independent 

Hamiltonian are ȿρỚ and ȿςỚ respectively.  

If at  ὸ π, the system is in a state 

ȿὸ πỚ ÓÉÎ—ȿρỚ ÃÏÓ—ȿςỚ  the 

value of  ἂὸȿὸἃ at time ὸ will be 

 1. 1 

 2. ὉÓÉÎ— ὉÃÏÓ—ȾὉ Ὁ  

 3. Ὡ ȾᴐÓÉÎ— Ὡ ȾᴐÃÏÓ— 

 4. Ὡ ȾᴐÓÉÎ—  Ὡ ȾᴐÃÏÓ— 

 

38. }ċ Ã ÍɟÒʇ ÒØ ¤¾ ʬθÛÒØÖɟÌÛɠ× yÌȓ ÛɟÙɭ 
ÀɮÞ ¾ɥ ŢȑÍ yÌȓ θÛεÜĥ È ~ĥ Öɟ ßɮ9  

 1. ψὯ    2.   σȢυ Ὧ  

 3. τȢυ Ὧ   4.   σὯ  

 

  

 

38. The specific heat per molecule of a gas of 

diatomic molecules at high temperatures is 

 1. ψὯ    2.   σȢυ Ὧ  

 3. τȢυ Ὧ   4.   σὯ  

 

39. ÅÔ ¤¾ zÏÜx ¤¾ɟ ÌθÛ¾ ÀɮÞ ¾ɨ ŢɟɰØεÕ¾ 
z×ÍÑ ὠ  Þɭ σὠ  Í¾ ȼǦɨĥ ÖÍ9 θÛĦ ÍȎØÍ 
η¾×ɟ ÅɟÍɟ ßɮ, }Þ¾ɟ ÍɟÒ Ὕ Þɭ Ὕ Öʃ 
ÒȎØÛȑÍxÍ ßɨÍɟ ßɮ] Íɨ yÑȓÒɟÍ ὝȾὝ ßɮ  

 1.       2.   
Ⱦ

 

 3. 
Ⱦ

  4.   σ 
 

39. When an ideal monatomic gas is expanded 

adiabatically from an initial volume ὠ to 

σὠ, its temperature changes from Ὕ to Ὕ.  

Then the ratio ὝȾὝ is 

 1.       2.   
Ⱦ

 

 3. 
Ⱦ

  4.   σ 
 

40. z×ÍÑ ὠ  ¾ɟ ¤¾ ÔĆ Þɟ, ȒÅÞÖʃ zÏÜx ÀɮÞ 
¾ɭ  ὔ yÌȓ ßʅ, ¤¾ ÄɭÏ ÛɟÙɭ ÏɡÛɟØ ʬÛɟØɟ Ïɨ 
}Ò¿ɰÊʇ Öʃ ÔɰȏÈÍ ßɮ] ×ȏÏ ÄɨÈɭ }Ò¿ɰÊ ¾ɟ 
z×ÍÑ ὠȾσ  ßɮ, Íɨ }ÞÖʃ ȒĦÎÍ yÌȓ̈ɰ ¾ɥ 
Þɰć ×ɟ ¾ɟ ŢÞØÌ ßɮ  

 1. ὔȾσ   2.   ςὔȾω 
 3. Ѝὔ   4.   ЍὔȾσ 
 

40. A box of volume ὠ containing ὔ molecules 

of an ideal gas, is divided by a wall with a 

hole into two compartments. If the volume 

of the smaller compartment is ὠȾσ, the 

variance of the number of particles in it, is 

 1. ὔȾσ   2.   ςὔȾω 
 3. Ѝὔ   4.   ЍὔȾσ 

 

41. ¤¾ θÛÖ Öʃ, yÑɟÒɭνà¾ɥ× κÃØŢȑÍȒĥÉÍ ¾Ìʇ 
¾ɭ ¤¾ ÀɮÞ ¾ɨ θÛÕÛ ὠὼ ὼ  (Åßɟɰ  

¤¾ yÃØ ßɮ)  ¾ɭ yÐɠÑ η¾×ɟ ÅɟÍɟ ßɮ] 
ÞɰθÛÍØÌ ÓÙÑ ßɮ (   

 1.   2.    

 3.   4.    
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41. A gas of non-relativistic classical particles 

in one dimension is subjected to a potential  

ὠὼ ὼ  (where  is a constant). The 

partition function is (   

 1.   2.    

 3.   4.    

 

42. η¾Þɠ ¤¾ ×ɰŝ ¾ɭ θÛʬ×ȓÍ ÐɟØɟ Ὅ  ¾ɥ Ûɨġ ÈÍɟ   
ὠ ÒØ ȑÑÕxØÍɟ ßɮ   

Ὅ Ὅ ρ
ὠ

ὠ
 

 Åßɟɰ  Ὅ  ÍÎɟ  ὠ yÃØ ßʅ] η¾Þɠ Ţ×ɨÀ Öʃ ×ɰŝ 
ÒØ ÙɟÀȕ Ûɨġ ÈÍɟ ὠ ¾ɨ ÔïɟÍɭ ßȓ×ɭ Ὅ  ¾ɟ ÖɟÒÑ 
η¾×ɟ ÅɟÍɟ ßɮ] ŢɟÃÙ ὠ  ÍÎɟ   Ὅ  zÙɭ¿Í9 
{Þ Ţ¾ɟØ ȑÑÐɟxȎØÍ η¾×ɭ Åɟ Þ¾Íɭ ßʅ9  

 1. Ὅ-ὠ  zÙɭ¿ ¾ɥ ŢÛÌÍɟ ¤Ûɰ y-yɰÍ9¿ɰÊ  
 2. Ὅ-ὠ  zÙɭ¿ ¾ɟ y-yɰÍ9¿ɰÊ ÍÎɟ ŢÛÌÍɟ 

 ¾ɭ yÑȓÒɟÍ ¾ɟ  Ì, ¤Ûɰ y-yɰÍ9¿ɰÊ  
 3. ЍὍ-V  zÙɭ¿ ¾ɥ ŢÛÌÍɟ ¤Ûɰ y-yɰÍ9¿ɰÊ 
 4.  ЍὍ-ὠ zÙɭ¿ ¾ɟ  y-yɰÍ9¿Ê ÍÎɟ ŢÛÌÍɟ 

 ¾ɭ yÑȓÒɟÍ ¾ɟ  Ì ¤Ûɰ y-yɰÍ9¿ɰÊ   

 

42. The dependence of current  Ὅ on the voltage 

ὠ of a certain device is given by   

Ὅ Ὅ ρ
ὠ

ὠ
 

 where Ὅ and ὠ are constants.   In an 

experiment the current Ὅ is measured as the 

voltage ὠ applied across the device is 

increased.   The parameters ὠ and  Ὅ  can 

be graphically determined as  

 1. the slope and the y-intercept of the   

  Ὅ-ὠ  graph 

 2. the negative of the ratio of the  

  y-intercept and the slope, and the  

  y-intercept of the Ὅ-ὠ  graph 

 3. the slope and the y-intercept of the  

  ЍὍ-V graph 

 4. the negative of the ratio of the  

  y-intercept and the slope, and the  

  y-intercept of the ЍὍ-ὠ graph 

 

 

 

43. ȑÑĞ Ñ ȏÏ×ɭ À×ɭ ģ ×ÛĦ Îɟĕ Ö¾ κÃŝ Öʃ ÖɟÑʃ η¾ 
 Ţĕ ×ɭ¾ Í¾x-Ū©| ¾ɟ ÞɰÃØÌ θÛÙɰÔ tgate ßɮ]   

 
  

 ÒȎØÒÎ ¾ɟ ÞɰÃØÌ θÛÙɰÔ }ċ ÃÍÖ ßɨÀɟ ÅÔ Í¾x-
ȑÑÛɭÜ A ÍÎɟ  B  {Þ ÞɰŎÖÌ ¾ɨ ¾ØÍɭ ßʅ9  

 1. πȟρᴼ ρȟρ 2.   ρȟρᴼ πȟρ 

 3. πȟπᴼ ρȟρ 4.   πȟπᴼ πȟρ 

 

43. In the schematic figure given below, assume 

that the propagation delay of each logic gate 

is tgate.   

 
 The propagation delay of the circuit will be 

maximum when the logic inputs A and B 

make the transition  

 1. πȟρᴼ ρȟρ 2.   ρȟρᴼ πȟρ 

 3. πȟπᴼ ρȟρ 4.   πȟπᴼ πȟρ 

 

44. ȑÑĞ Ñ ÏÜɟx×ɭ À×ɭ ȑÑθÛĥ È Ûɨġ ÈÍɟ ὠÉ ¾ɭ εÙ¤ 
ÒȎØÒÎ Öʃ ȑÑÀxÖ Ûɨġ ÈÍɟ ὠ ¾ɟ, ȑÑĞ Ñ ÍØɰÀ ȼÒʇ 
Öʃ Þɭ ¾ɩÑ-Þɟ Ŭɭĥ ÉÍÖ ŢȑÍȑÑκÐĕ Û ¾ØÍɟ ßɮ? 
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 1.  

   
 2.  

   
 3.  

   
 4. 

   
 

44. Given the input voltage ὠ, which of the 

following waveforms correctly represents the 

output voltage ὠ in the circuit shown below? 

 

 

 
 

 
 1.  

   
 2.  

   
 3.  

   
 4.  

   
 

45. η¾Þɠ ÒÏɟÎx ¾ɭ ¤¾ yÛÜɨÝÌ ÒØÍ ÒØ ¤¾ 
ÙɟÙ LED ¾ɥ ÍɠūÍɟ ÔɰÈÑ ÍØɰÀÏɮĉ ×x ‗ φφπ 

nm ÒØ ÖɟȒĘ×Í Àɟ~εÞ×Ñ ßɮ, Ãɩîɟ| 20 nm  ¾ɭ  
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 ÞɟÎ] ×ȏÏ yÛÜɨÝÌ ÀȓÌɟɰ¾ ÍØɰÀÏɮĉ ×x ¾ɭ ÞɟÎ 
 ὑ‗ ‗  ¾ɭ ȼÒ Öʃ ÔÏÙÍɟ ßɮ,  Åßɟɰ   

ÍÎɟ ὑ ÐÑ yÃØ ßʅ, yÛÜɨÝ¾ Þɭ ȑÑ¾ÙÍɟ 
Ţ¾ɟÜ ßɨÀɟ9   

 1. ÑɠÙ-θÛĦ ÎɟθÒÍ, Àɟ~εÞ×Ñ ÍɠūÍɟ ÔɰÈÑ 
 ¾ɨ ÔÑɟ×ɭ Ø¿Íɭ ßȓ¤  

 2. ÑɠÙ-θÛĦ ÎɟθÒÍ, ¤¾ yÞÖεÖÍ ÍɠūÍɟ 
 ÔɰÈÑ ¾ɭ ÞɟÎ  

 3. ÙɟÙ-θÛĦ ÎɟθÒÍ, Àɟ~εÞ×Ñ ÍɠūÍɟ 
 ÔɰÈÑ ¾ɨ ÔÑɟ×ɭ Ø¿Íɭ ßȓ×ɭ  

 4. ÙɟÙ-θÛĦ ÎɟθÒÍ, ¤¾ yÞÖεÖÍ ÍɠūÍɟ 
 ÔɰÈÑ ¾ɭ ÞɟÎ  

 

45. The intensity distribution of a red LED on 

an absorbing layer of material is a Gaussian 

centred at the wavelength ‗ φφπ nm and 

width 20 nm. If the absorption coefficient 

varies with wavelength as  ὑ‗ ‗ , 

where  and ὑ are positive constants, the 

light emerging from the absorber will be 

 1. blue shifted retaining the Gaussian 

 intensity distribution 

 2. blue shifted with an asymmetric 

 intensity distribution 

 3. red shifted retaining the Gaussian 

 intensity distribution 

 4. red shifted with an asymmetric 

 intensity distribution 

 

Hkkx \PART 'C' 

 
46. ÓÙÑ  

Ὢὼ ὼ
Ὠ

Ὠὼ
 ὼ

'Åßɟɰ  ὼ  ιÊØɮ¾ Êɭġ Èɟ-ÓÙÑ ßɮ( ¾ɟ ÷ȕȎØ×ɭ 
ȼÒɟɰÍØÌ Ὠ᷿ὼ Ὡ Ὢὼ Ć ×ɟ ßɮ? 

 1.    2.     

 3.     4.     

 

46. What is the Fourier transform  Ὠ᷿ὼ Ὡ Ὢὼ of 

Ὢὼ ὼ
Ὠ

Ὠὼ
 ὼȟ

where ὼ is the Dirac delta-function? 

  

 

 1.    2.     

 3.    4.     

 

47. ÞÖɟ¾Ù ÞÖɠ¾ØÌ   

‰ὼȟὸ ‗ ὨὼᴂὨὸᴂ 

ὨὨὯ 

ς“
  
 Ὡ

 Ὧ ά Ὥ
 ‰ ὼȟὸ  

  

 {Þ yÛ¾Ù ÞÖɠ¾ØÌ Þɭ Íȓġ × ßɮ9  
 1. ά Ὥ‰ὼȟὸ ‗ ‰ ὼȟὸ 

 2. ά Ὥ‰ὼȟὸ ‗ ‰ ὼȟὸ 

 3. ά Ὥ‰ὼȟὸ σ‗ ‰ ὼȟὸ 

 4. ά Ὥ‰ὼȟὸ ‗ ‰ ὼȟὸ 

 

47. The integral equation  
‰ὼȟὸ ‗ ὨὼᴂὨὸᴂ 

ὨὨὯ 

ς“
  
 Ὡ

 Ὧ ά Ὥ
 ‰ ὼȟὸ  

  

 is equivalent to the differential equation 

 1. ά Ὥ‰ὼȟὸ ‗ ‰ ὼȟὸ 

 2. ά Ὥ‰ὼȟὸ ‗ ‰ ὼȟὸ 

 3. ά Ὥ‰ὼȟὸ σ‗ ‰ ὼȟὸ 

 4. ά Ὥ‰ὼȟὸ ‗ ‰ ὼȟὸ 

 

48. ¤¾ Ä9 yÛ×Û ÞÖȕß Ὃ ὩȟὥȟὦȟὧȟὨȟὪ ¾ɥ 
ÞÖȕß ÀȓÌÑ ÍɟεÙ¾ɟ ¾ɟ ¤¾ ÕɟÀ ȑÑĞ Ñ ÏÜɟx×ɟ 
À×ɟ ßɮ  (ȑÑĞ Ñ Öʃ Ὃ ¾ɟ Íĕ ÞÖ¾ yÛ×Û Ὡ  ßɮ]) 

 

  e a b c d f 

e e a b c d f 

a a b e d   

b b e x f y z 

c c      

d d      

f f      

  

 ŢθÛȒĥÈ×ɟɰ ὼ, ώ ÍÎɟ  ᾀ  ¾ɨ ßɨÑɭ Ãɟȏß×ɭ9  
 1. ὼ ὥ,  ώ Ὠ  ÍÎɟ ᾀ ὧ 

 2. ὼ ὧ,  ώ ὥ  ÍÎɟ ᾀ Ὠ 
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 3. ὼ ὧ,  ώ Ὠ  ÍÎɟ  ᾀ ὥ 

 4. ὼ ὥ,  ώ ὧ  ÍÎɟ ᾀ Ὠ 

 

48. A part of the group multiplication table for a 

six element group Ὃ ὩȟὥȟὦȟὧȟὨȟὪ is 

shown below. (In the following Ὡ is the 

identity element of Ὃ.) 

 

  e a b c d f 

e e a b c d f 

a a b e d   

b b e x f y z 

c c      

d d      

f f      

  

 The entries ὼ, ώ and ᾀ should be 

 1. ὼ ὥ,  ώ Ὠ  and ᾀ ὧ 
 2. ὼ ὧ,  ώ ὥ  and ᾀ Ὠ 

 3. ὼ ὧ,  ώ Ὠ  and ᾀ ὥ 

 4. ὼ ὥ,  ώ ὧ  and ᾀ Ὠ 

 

49. ÔßȓÒÏ Ὢὼ σὼ τὼ υ ¾ɭ ÖȕÙʇ ¾ɨ 
ÒȓÑØɟÛÍɶ ę ×ȕÈÑ-Øɮ÷ÞÑ θÛκÐ ʬÛɟØɟ ËȕɯïÍɭ ÞÖ×, 
ŢɟɰØεÕ¾ yÑȓÖɟÑ ὼ ς εÙ×ɟ ÅɟÍɟ ßɮ] yÀÙɭ 
ÒȓÑØɟÛÍx Öʃ }Þ¾ɟ ÖɟÑ {Þ¾ɭ ȑÑ¾ÈÍÖ ßɮ9  

 1. 1.671   2.     1.656 

 3. 1.559   4.   1.551 

 

49. In finding the roots of the polynomial 

Ὢὼ σὼ τὼ υ using the iterative 

Newton-Raphson method, the initial guess is 

taken to be ὼ ς. In the next iteration its 

value is nearest to  

 1. 1.671   2.  1.656 

 3. 1.559   4.  1.551 

 

50. ƇɭÖ & Öʃ ~Åɟx Ὁ  ÍÎɟ ÞɰÛɭÀ  ▬  ÛɟÙɭ ¤¾ ¾Ì 
¾ɭ εÙ¤ şȓÍÍɟ ώ ÌÎ   Þɭ ÒȎØÕɟθÝÍ ßɮ] 
ƇɭÖ  F ¾ɭ ÞɰÏÕx Öʃ ÛɭÀ ○ πȟπȟὧ ¾ɭ ÞɟÎ 
ÀȑÍÜɠÙ & ƇɭÖ  Öʃ şȓÍÍɟ ώ  ßɨÀɠ9  

 1. ώ¡ ώ
 
ÌÎρ   

 2. ώ¡ ώ ÌÎ   

 3. ώ¡ ώ ÌÎ  

 4. ώ¡ ώ ςÌÎ  

 

 

 

50. For a particle of energy Ὁ and momentum ▬ 

(in a frame &), the rapidity ώ  is defined as 

ώ ÌÎ . In a frame & moving with 

velocity ○ πȟπȟὧ with respect to F, the 

rapidity ώ will be  

 1. ώ¡ ώ
 
ÌÎρ   

 2. ώ¡ ώ ÌÎ   

 3. ώ¡ ώ ÌÎ  

 4. ώ¡ ώ ςÌÎ  

 

51. ÅÑ¾  ÓÙÑ Ὂήȟὖ ήὖ Ū©|© ¤¾ θÛȏßÍ 
ȼÒɟɰÍØÌ ήȟὴᴼ ὗȟὖ ßɮεÖġ ÈÑɠ Ὄήȟὴ

ή 'Åßɟɰ   ÍÎɟ    yÃØ ßʅ( ÒØ η¾×ɟ 
ÅɟÍɟ ßɮ] ὗȟὖ ¾ɟ ÀȑÍ-ÞÖɠ¾ØÌ ßʅ9  

 1. ὗ ὖȾ   ÍÎɟ  ὖ ὗ 

    2. ὗ τὖȾ  ÍÎɟ  ὖ ὗȾς 

 3. ὗ ὖȾ   ÍÎɟ  ὖ ὗ 

 4. ὗ ςὖȾ  ÍÎɟ  ὖ ὗ 
 

51. A canonical transformation ήȟὴᴼ ὗȟὖ is 

made through the generating function 

Ὂήȟὖ ήὖ on the Hamiltonian 

Ὄήȟὴ
ὴ

ςή



τ
ή 

where  and  are constants. The equations 

of motion for ὗȟὖ are 

 1. ὗ ὖȾ   and  ὖ ὗ 

    2. ὗ τὖȾ  and  ὖ ὗȾς 

 3. ὗ ὖȾ   and  ὖ ὗ 

 4. ὗ ςὖȾ  and  ὖ ὗ 

 

52. ȐŝθÛÖ Öʃ ÀȑÍÜɠÙ ¤¾ Íɰŝ ¾ɟ ÙɟŐɟɰÅɠ 
  
 ὒ άὼ άὼ ὼ Ὧὼ Ὧὼ ὼ  

 

 Þɭ ȏÏ×ɟ ÅɟÍɟ ßɮ] ÀȑÍ ¾ɭ Ħ ÛɰÍŝ yÃØ ßɮ.ßʅ  

 1. ¾ɭÛÙ ~Åɟx  

 2. ¾ɭÛÙ ~Åɟx, Øɮζ¿¾ ÞɰÛɭÀ ¾ɟ ¤¾ ÁÈ¾ ¤Ûɰ 
  ¾ɨÌɠ× ÞɰÛɭÀ ¾ɟ ¤¾ ÁÈ¾  

 3. ¾ɭÛÙ ~Åɟx ¤Ûɰ Øɮζ¿¾ ÞɰÛɭÀ ¾ɟ ¤¾ ÁÈ¾  

 4. ¾ɭÛÙ ~Åɟx ¤Ûɰ ¾ɨÌɠ× ÞɰÛɭÀ ¾ɟ ¤¾ ÁÈ¾  
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52. The Lagrangian of a system moving in three 

dimensions is 

ὒ
ρ

ς
άὼ άὼ ὼ

ρ

ς
Ὧὼ

ρ

ς
Ὧὼ ὼ  

The independent  constant(s) of motion is/are 

 1. energy alone  

 2. only energy, one component of the linear 

  momentum and one component of the 

    angular momentum.   

 3. only energy and one component of the  
  linear momentum  

 4. only energy and one component of the  
  angular momentum 

 

53. Ȑŝč ×ɟ Ὑ ¾ɭ ¤¾ ÀɨÙɭ S1 ÒØ θÛÃɟØʃ Åɨ ¤¾ 
¤¾ÞÖɟÑ zÛɭÜ ÁÑĕ Û ” Ø¿Íɟ ßɮ] }ÞÖʃ Þɭ 
Ȑŝč ×ɟ   ὥ ὙȾς ¾ɟ ¤¾ ÄɨÈɟ ÀɨÙɟ S2 , ¾ɟÈ¾Ø 
ȑÑ¾ɟÙ ȏÏ×ɟ ÅɟÍɟ ßɮ] ÅɮÞɭ η¾ κÃŝ Öʃ ÏÜɟx×ɟ 
À×ɟ ßɮ, ÏɨÑʇ ÀɨÙʇ ¾ɭ ¾ʃş ÞȏÏÜ ὦᴆ ὲὙȾς  Þɭ 
ÒȗÎη¾Í ßʅ]  

 

  
 

 

 S2 ¾ɭ yɰÏØ ȐÔɰÏȓ P ÒØ θÛʬ×ȓÍ àɭŝ ßɮ   
 

 1. ὲ    2.  ὶᴆ ὲὥ) 

 3. ὲ    4.  ὶᴆ 

 

53. Consider a sphere S1 of radius Ὑ which 

carries a uniform charge of density ”. A 

smaller sphere S2  of radius  ὥ ὙȾς is cut 

out and removed from it. The centres of the 

two spheres are separated by the vector 

ὦᴆ ὲὙȾς, as shown in the figure.  

 

  
 

 The electric field at a point  P inside S2 is  

 1. ὲ   2.  ὶᴆ ὲὥ) 

 3. ὲ   4.  ὶᴆ 

 

54. η¾Þɠ θÛεÜĥ È ȑÑÏɴÜ ƇɭÖ Öʃ ª¢ũ¬p ÍÎɟ ÃȓɰÔ¾ɥ× 
àɭŝʇ ¾ɭ ÖɟÑ (Àɟ~Þɠ {¾ɟ{×ʇ Öʃ) ŎÖÜ9 
╔ σὼ  τώ  ÍÎɟ  ║ σᾀǶ  ßʅ] {Þ ƇɭÖ ¾ɭ 
ÞɟÒɭà ÃÙÑɭ ÛɟÙɟ ¤¾ Åîĕ Ûɠ× Ţɭà¾ ª¢ũ¬p 
àɭŝ ¾ɭ ÒȎØÖɟÌ ÒɟÍɟ ßɮ ȿ╔ᴂȿ τȢ }ÞÞɭ ÖɟÒɟ 
À×ɟ ÃȓɰÔ¾ àɭŝ ¾ɟ ÒȎØÖɟÌ ȿ║ᴂȿ ßɮ9  

 1. υ    2.  ω 
 3. π    4.  ρ 
 

54. The values of the electric and magnetic 

fields in a particular reference frame (in 

Gaussian units) are  ╔ σὼ  τώ  and  

║ σᾀǶ, respectively. An inertial observer 

moving with respect to this frame measures 

the magnitude of the electric field to be 

ȿ╔ᴂȿ τ. The  magnitude of the magnetic 

field ȿ║ᴂȿ measured by him is 

 1. υ    2.  ω 
 3. π    4.  ρ 
 

55. ¤¾ ¤¾ÞÖɟÑ ÃȓɰÔ¾ àɭŝ ║ Öʃ θÛʬ×ȓÍ ÐɟØɟ  Ὅ  
¾ɨ ÛßÑ ¾ØÍɭ ¤¾ ÒɟÜ, ȒÅÞ¾ɥ Ȑŝč ×ɟ ὥ ßɮ, ¾ɨ 
Ø¿ɟ ÅɟÍɟ ßɮ] ×ȏÏ ÒɟÜ Þɭ ÙɰÔ ȏÏÜɟ ¾ɨ ὲ Þɭ 
ȑÑȏÏxĥ È η¾×ɟ ÅɟÍɟ ßɮ, Íɨ ÒɟÜ ÒØ ÔÙ ╕ ÍÎɟ 
ÔÙ zÁȕÌx ╣  ßʅ  

 1. ╕ π  ÍÎɟ  ╣ “ὥὍ ὲ ║ 

 2. ╕ ╘ ║  ÍÎɟ  ╣ π 

 3. ╕ ╘ ║  ÍÎɟ  ╣ Ὅ ὲ ║ 

 4. ╕ π  ÍÎɟ   ╣ Ὅ║ 

 

55. A loop of radius ὥ, carrying a current  Ὅȟ is 

placed in a uniform magnetic field ║. If the              

 normal to the loop is denoted by ὲ, the force ╕ 

and the torque ╣ on the loop are 

   1. ╕ π and  ╣ “ὥὍ ὲ ║ 

 2. ╕ ╘ ║  and  ╣ π 

 3. ╕ ╘ ║  and  ╣ Ὅ ὲ ║ 

 4. ╕ π and   ╣ Ὅ║ 
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56. ¤¾ ÍØɰÀ ÒÎ¾ ¾ɟ yÑȓŢĦ Î ¾ɟÈ, ÒɟĤ Ûx ςὥ  ¾ɟ 
¤¾ ÛÀx ßɮ] ÍØɰÀ ÞȏÏÜ Ὧ  ¾ɥ TM  θÛÐɟ¨ɰ ¾ɭ 
εÙ¤ ÞɠÖɟ ŢȑÍÔɰÐ  ὥȟώ  ὼȟὥ π 
×ȓĆ Í ÞÖɠ¾ØÌ  

 



ὼ
 


ώ



ὧ
 Ὧ ὼȟώ π 

 

 ¾ɟ ÞÖɟÐɟÑ ¾ØÍɭ ¤¾ ÓÙÑ ὼȟώ ¾ɭ ÒÏʇ ÒØ 
yÑȓŢĦ Î ª¢ũ¬p-ÃȓɰÔ¾ɥ× θÛÐɟ×ʃ Òɟ×ɠ ÅɟÍɠ ßʅ] 
ę ×ȕÑÍÖ θÛÐɟ ¾ɥ zÛȗȒĕÍ ßɮ9    

 1.   ὧ Ὧ  

 2.   ὧ Ὧ  

 3.   ὧ Ὧ  

 4.   ὧ Ὧ  

 

56. A waveguide has a square cross-section of 

side ςὥ. For the TM  modes of wavevector Ὧ, 

the transverse electromagnetic modes are 

obtained in terms of a function ὼȟώ which  

obeys the equation  

  



ὼ
 


ώ



ὧ
 Ὧ ὼȟώ π 

 

 with the boundary condition  ὥȟώ
ὼȟὥ π. The frequency of the lowest  

mode is given by 

 1.   ὧ Ὧ  

 2.   ὧ Ὧ  

 3.   ὧ Ὧ  

 4.   ὧ Ὧ  

 

57. θÛÕÛ  ὠὼ άὼ  ὫÃÏÓὯὼ  ¾ɭ yÐɠÑ  
şģ ×ÖɟÑ ά  ¾ɭ ¤¾ ¾Ì ÒØ θÛÃɟØʃ] ÞØÙ 
ŢÞɰÛɟÏɡ 'ßɟÖɼȑÑ¾( θÛÕÛ άὼ  ¾ɥ ÍȓÙÑɟ 
Öʃ, Ὣ  Öʃ ŢÎÖ ¾ɨȏÈ Í¾ zʬ×ɟÛĦ Îɟ ~Åɟx Öʃ 
ÒȎØÛÍxÑ ßɮ9  

 1. ὫÅØÐ 
ᴐ
   2.  ὫÅØÐ ᴐ

 

 3. ὫÅØÐ
ᴐ   4.  ὫÅØÐ ᴐ

 

 

 

57. Consider a particle of mass ά in a potential  

ὠὼ άὼ  ὫÃÏÓὯὼ. The change in 

the ground state energy, compared to the 

simple harmonic potential άὼ, to first 

order in Ὣ is 

 1. ὫÅØÐ 
ᴐ
   2.  ὫÅØÐ ᴐ

 

 3. ὫÅØÐ
ᴐ   4.  ὫÅØÐ ᴐ

 

 

58. θÛÕÛ  ὠὼ ȿὼȿ  Öʃ ȒĦÎÍ şģ ×ÖɟÑ ά  ¾ɭ 
¤¾ ¾Ì ¾ɭ WKB ÞȒęÑ¾ÈÑ   

Ѝςά Ὁ ὠὼὨὼ ὲ
ρ

ς
ᴐ“ȟ 

 (Åßɟɰ ὥ  ÍÎɟ ὦ  ÛÍxÑ ȐÔɰÏȓ ßʅ ÍÎɟ ὲ πȟρȟςỄ)  
Öʃ ȑÑÐɟxȎØÍ ~Åɟx-ĦÍØʇ ßɮ  

 1. Ὁ
ᴐ

Ѝ
ὲ

Ⱦ

  

 2. Ὁ
ᴐ

Ѝ
ὲ

Ⱦ

 

 3. Ὁ
ᴐ

Ѝ
ὲ

Ⱦ

 

 4. Ὁ
ᴐ

Ѝ
ὲ

Ⱦ

 

 

58. The energy levels for a particle of mass ά in 

the potential  ὠὼ ȿὼȿ, determined in the 

WKB approximation  

Ѝςά Ὁ ὠὼὨὼ ὲ
ρ

ς
ᴐ“ȟ 

 (where ὥȟὦ are the turning points and 

ὲ πȟρȟςỄ), are 

 1. Ὁ
ᴐ

Ѝ
ὲ

Ⱦ
  

 2. Ὁ
ᴐ

Ѝ
ὲ

Ⱦ
 

 3. Ὁ
ᴐ

Ѝ
ὲ

Ⱦ
 

 4. Ὁ
ᴐ

Ѝ
ὲ

Ⱦ
 

 

59. ¤¾ θÛÖ Öʃ şģ ×ÖɟÑ ά  ¾ɟ ¤¾ ¾Ì θÛÕÛ 
ὠὼ dὼ  'Åßɟɰ   ¤¾ ÐÑ yÃØ ßɮ(, ¾ɭ 
ŢÕɟÛ Öʃ ÀȑÍÜɠÙ ßɮ] }Þ¾ɥ zʬ× yÛĦ Îɟ Öʃ 
ÀȓÌÑÓÙ  Ўὼ Ўὴ  Öʃ yȑÑȒĤÃÍÍɟ ßɮ9  

 1. 2Z    2.  ᴐȾς 
 3. ᴐȾЍς   4.  Ѝςᴐ 
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59. A particle of mass ά moves in one dimension 

under the influence of the potential  ὠὼ
dὼȟ where  is a positive constant. The 

uncertainty in the product Ўὼ Ўὴ in its 

ground state is  

 1. 2Z    2.  ᴐȾς 
 3. ᴐȾЍς   4.  Ѝςᴐ 

 

60. θÛÕÛ ὠὼ ᴐ
ὼ  Öʃ şģ ×ÖɟÑ ά ¾ɟ ¤¾ 

¾Ì ÒØ θÛÃɟØʃ] ŢÞɟÖɟę ×ɠ¾ȗÍ Ţ×ĕ Ñ ÍØɰÀÓÙÑ 
ὼ

Ⱦ

Ὡ Ⱦ   ¾ɭ }Ò×ɨÀ Þɭ z¾εÙÍ 
zʬ× yÛĦ Îɟ ~Åɟx ßɮ  

 [  ᷿ Ὠὼ ὼὩ    ÍÎɟ 

᷿ Ὠὼ ὼὩ  ¾ɟ }Ò×ɨÀ ¾Øʃ ] 

 1.  ᴐȾ   2.   ᴐȾ  

 3.  ᴐȾ   4.   ᴐȾ  

 

60. The ground state energy of a particle of mass 

ά in the potential  ὠὼ
ᴐ
ὼ, estimated 

using the normalized trial wavefunction  

ὼ
Ⱦ
Ὡ Ⱦ , is 

 [Use  ᷿ Ὠὼ ὼὩ   and  

᷿ Ὠὼ ὼὩ ]. 

 1.  ᴐȾ   2.   ᴐȾ  

 3.  ᴐȾ   4.   ᴐȾ  

 

61. Þɰć ×ɟ ÁÑĕ Û 10
12

 ÒØÖɟÌȓ ŢȑÍ ÁÑ Þʃ-Öɠ- ÒØ 
Cs ÒØÖɟÌȓ̈ɰ ¾ɭ ¤¾ ÀɮÞ ÒØ θÛÃɟØʃ] ÅÔ 
yɰÍ¾xÌ ÏȕØɡ ¾Ìʇ ¾ɭ ÍɟÒɠ× Ïɭ ŤɟĈ Ùɡ ÍØɰÀÏɮĉ ×x 
¾ɭ ÞÖɟÑ ßɮ, ÀɮÞ ¾ɟ ÍɟÒ {Þ¾ɭ ȑÑ¾ÈÍÖ ßɮ9  

 (Cs yÌȓ ¾ɟ şģ ×ÖɟÑ ςςȢχ ρπ  η¾-Őɟ- Ùʃ) 
 1. ρ ρπ K  2.  χ ρπ K 

 3. ρ ρπ K  4.  ς ρπ K 

 

61. Consider a gas of Cs atoms at a number 

density of 10
12

 atoms/cc. When the typical 

inter-particle distance is equal to the thermal 

de Broglie wavelength of the particles, the 

temperature of the gas is nearest to  (Take the 

mass of a Cs atom to be ςςȢχ ρπ  kg.) 

 1. ρ ρπ  K  2.  χ ρπ  K 

 3. ρ ρπ  K  4.  ς ρπ  K 

 

62. ȑÑ×Í z×ÍÑ ÒØ ¤¾ Íɰŝ ¾ɥ zɰÍȎØ¾ ~Åɟx 
ὉὝ ÍɟÒ  Ὕ  ÒØ {Þ Ţ¾ɟØ ȑÑÕxØ Òɟ×ɟ À×ɟ9  
ὉὝ ὥὝ ὦὝ .  Íɨ ÍɟÒ ¾ɭ ¤¾ ÓÙÑ ¾ɭ 
ȼÒ Öʃ ¤ɰŘɦÒɠ ὛὝ ßɮ  

 1. ὥὝ ὦὝ   2.  ςὥὝ τὦὝ  

 3. ςὥὝ ὦὝ   4.  ςὥὝ ςὦὝ  

 

62. The internal energy ὉὝ of a system at a 

fixed volume is found to depend on the 

temperature Ὕ as ὉὝ ὥὝ ὦὝ . Then 

the entropy ὛὝ, as a function of 

temperature, is 

 1. ὥὝ ὦὝ   2.  ςὥὝ τὦὝ  

 3. ςὥὝ ὦὝ   4.  ςὥὝ ςὦὝ  

 

63. ¤¾ ØɭιÊ×ɨÐÖɶ Íĕ Û ὢ, ὣ  ÒØ àȑ×Í ßɨÍɟ ßɮ, 
Åɨ zÀɭ ¤¾ Ħ Îɟ×ɠ Íĕ Û ὤ  Í¾ àȑ×Í ßɨÍɟ ßɮ]  

ὢ  Þɭ  ὣ Í¾ ¾ɟ à×ɟɰ¾  ‗  ßɮ ÍÎɟ ὣ Þɭ  ὤ Í¾ 
¾ɟ à×ɟɰ¾  ‗  ßɮ] ×ȏÏ, ŢɟØɰÕ Öʃ ¾ɭÛÙ  ὢ ¾ɭ 
ὔ  ÒØÖɟÌȓ Îɭ, yġ Ò ÞÖ×ʇ (ὸḺ ρȾ‗  ÍÎɟ 
ρȾ‗) ÒØ  ὤ  ¾ɭ ÒØÖɟÌȓ̈ɰ ¾ɥ Þɰć ×ɟ ßɨÀɠ 

 1. ‗‗ὔὸ  2.  ὔὸ 

 3. ‗ ‗ ὔὸ  4.  ‗ ‗ ὔὸ 

 

63. A radioactive element ὢ decays to ὣ, which 

in turn decays to a stable element ὤ. The 

decay constant from ὢ to ὣ is ‗, and that 

from ὣ to ὤ is ‗. If, to begin with, there are 

only ὔ  atoms of ὢ, at short times (ὸḺρȾ‗ 

as well as ρȾ‗) the number of atoms of ὤ 

will be  

 1. ‗‗ὔὸ  2.  ὔὸ 

 3. ‗ ‗ ὔὸ  4.  ‗ ‗ ὔὸ 
 

64. ¤¾ ÞɰÐɟȎØŝɠ ÒɟØŎÖ¾ Ïɨ ÒȕÌxÍ9 zċ ÄɟȏÏÍ 
yÐxÛÍȓxÙɡ× ÞÖɟɰÍØ Ě ÙɮÈʇ Þɭ ÔÑɟ ßɮ] yÒÑɭ zÖ 
¾ʃş ¾ɭ ÞɟÒɭà Ě ÙɮÈʇ Öʃ ¤¾ ¾ɨ 10  ̄¾ɨÌ Í¾ 
ÁȓÖɟ×ɟ ÅɟÍɟ ßɮ] ¾ɨØ-ŢÕɟÛʇ ¾ɥ }Òɭàɟ ¾ØÍɭ ßȓ¤ 
ÖȕÙ ¾ɭ ÞɟÒɭà Ñ×ɭ θÛę ×ɟÞ Öʃ ÒɟØŎÖ¾ ¾ɥ 
ÞɰÛɭÏÑÜɠÙÍɟ yÑȓÒɟÍ ὍȡὍ  ßɮ  

 1. 8:9    2.  11:12 

 3. 17:18   4.  35:36 
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64. Two completely overlapping semi-circular 

parallel plates comprise a capacitive transducer.  

One of the plates is rotated by an angle of 10  ̄

relative to their common centre.  Ignoring edge 

effects, the ratio, ὍȡὍ, of sensitivity of the 

transducer in the new configuration with 

respect to the original one, is 

 1. 8:9   2.  11:12 

 3. 17:18   4.  35:36 

 

65. ¤¾ ȐÔÈ yÑȓŎÖɠ ÞȎØÍɟ Öʃ ÍɠÑ ×ɟ yκÐ¾ ŎÖɟÀÍ 
1 ¾ɟ ÞɰÞȕÃÑ ȑÑĞ Ñ yÛĦ Îɟ κÃŝʇ Öʃ ¾ɩÑ-Þɟ ¾ØÍɟ 
ßɮ? 

 1.  

   
 2.  

   
 3.  

   
 4.  

   

65. The state diagram that detects three or more 

consecutive 1ôs in a serial bit stream is 

  

 1.  

   
 2.  

   
 3.  

   
 4.  

   
 

66. ÕɟØɡ Ć Ûɦ¾x ÞɠÖɟɰÍ Öʃ, ÕɟØɡ ÄǪ-yȏÏÜ ÖɮÞɦÑʇ 
¾ɭ à×ɟɰ¾ Ὢ }Ñ¾ɭ yÒÑɭ şģ ×ÖɟÑ ά  Þɭ 
Ὢ   Ū©|© ÞɰÔɰκÐÍ ßʅ] ×ßɟɰ ὥ ¤¾ 
zÑȓÕθÛ¾ ŢɟÃÙ ßɮ, ȒÅÞ¾ɟ ȑÑÐɟxØÌ Ôɟ¾ɥ ßɮ]  

ÖɟÑ ά φτππρφπ MeV  ÍÎɟ  Ὢ ρψπ

ρυ MeV ¤¾ ÖɮÞɦÑ ¾ɭ yÞßÞɰÔɰκÐÍ ÖɟÒÑ Þɭ  
ÞɰÀÍ ßʅ]  ὥ  ¾ɭ z¾ÙÑ Öʃ ŝȓȏÈ ßɮ  
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 1. 175 (MeV)
3/2 

  2.  900 (MeV)
3/2

 

 3. 1200 (MeV)
3/2

  4.  2400 (MeV)
3/2

 

 

66. The decay constants Ὢ of the heavy 

pseudo-scalar mesons, in the heavy quark 

limit, are related to their masses ά  by the 

relation Ὢ  , where ὥ is an empirical 

parameter to be determined. The values 

ά φτππρφπ MeV and Ὢ ρψπ

ρυ MeV correspond to uncorrelated 

measurements of a meson. The error on the 

estimate of  ὥ is 

 1. 175 (MeV)
3/2 

  2.  900 (MeV)
3/2

 

 3. 1200 (MeV)
3/2

  4.  2400 (MeV)
3/2

 

 

67. Őɮ÷ɥÑ, Åɨ ¾ɦÔxÑ ÒØÖɟÌȓ̈ɰ ¾ɟ ¤¾ ÞÖÍÙɡ× 
¤¾ɟÌÛɠ× ÒØÍ ßɮ, Öʃ {ÙɭĆ ŘɦÑʇ ÒØ θÛÃɟØʃ] ×ȏÏ 
ÒȕØɭ k-Ħ ÒɭÞ Öʃ {ÙɭĆ ŘɦÑʇ ¾ɟ ÒȎØàɭÒÌ ÞɰÔɰÐ 
‐Ὧ ὧὯ (Åßɟɰ c  ¤¾ yÃØ ßɮ) εÙ×ɟ ÅɟÍɟ ßɮ,  
Íɨ ÷ɭÖɶ ~Åɟx  ‐  {ÙɭĆ ŘɟɰÑʇ ¾ɥ Þɰć ×ɟ-ÁÑĕ Û ”  
ÒØ {Þ Ţ¾ɟØ ȑÑÕxØ ßɮ9  

 1. ‐ ́  ”ϳ   2.  ‐ ́  ”  

 3. ‐ ́  ”ϳ   4.  ‐ ́  ”ϳ  

 

67. Consider electrons in graphene, which is a 

planar monatomic layer of carbon atoms. If 

the dispersion relation of the electrons is 

taken to be ‐Ὧ ὧὯ (where c is constant) 

over the entire k-space, then the Fermi energy 

‐ depends on the number density of 

electrons ” as 

 1. ‐ ́  ”ϳ   2.  ‐ ́  ”  

 3. ‐ ́  ”ϳ   4.  ‐ ́  ”ϳ  

 

68. ÖɟÑʃ η¾ ÒØÖɟÌȓ̈ɰ ¾ɥ ¤¾-θÛÖɠ× Ŭɰ¿Ùɟ Öʃ 
÷ɨÑɟÑʇ ¾ɥ zÛȗȒĕÍ ÍØɰÀ ÞȏÏÜ ¾ɭ yÑȓÒɟÍ Öʃ 
ßɮ] ×ȏÏ ὲ  ÒØÖɟÌȓ̈ɰ ¾ɥ Þɰć ×ɟ ÁÑĕ Û ßɮ ÍÎɟ ὧ  
÷ɨÑɟÑʇ ¾ɥ ÀȑÍ ßɮ, Íɨ ÊɭÔɟ| zÛȗȒĕÍ ßɮ  

 1. ς“ὧὲ   2.  Ѝς“ὧὲ 
 3. Ѝσ“ὧὲ   4.  “ὧὲȾς 
 

68. Suppose the frequency of phonons in a one-

dimensional chain of atoms is proportional to 

the wavevector. If ὲ is the number density of 

atoms and ὧ is the speed of the phonons, then 

the Debye frequency is  

 1. ς“ὧὲ   2.  Ѝς“ὧὲ 
 3. Ѝσ“ὧὲ   4.  “ὧὲȾς 
 

69. η¾Þɠ Ħ ÷ȏÈ¾ Öʃ ¤¾ {ÙɭĆ ŘɦÑ ¾ɥ ÔʅÊ ~Åɟx, ¤¾ 
θÛεÜĥ È Ὧ-ȏÏÜɟ ¾ɭ εÙ¤  ‐Ὧ ὃ ὄÃÏÓςὯὥ 
¾ɭ ȼÒ Öʃ ßʅ, Åßɟɰ ὃ  ÍÎɟ ὄ yÃØ ßʅ ÍÎɟ 
π Ὧὥ “-  Ὧ  ¾ɟ ȑÑĞ Ñ ÒȎØÞØ ÒØ {ÙɭĆ ŘɨÑ 
¾ɟ ßɨÙ-ÅɮÞɟ ģ ×ÛßɟØ ßɨÀɟ9   

 1. Ὧὥ    2.  Ὧὥ  “ 

 3. π Ὧὥ   4.  Ὧὥ   

 

69. The band energy of an electron in a crystal 

for a particular Ὧ-direction has the form 

‐Ὧ ὃ ὄÃÏÓςὯὥ, where ὃ and ὄ are 

positive constants and π Ὧὥ “. The 

electron has a hole-like behaviour over the 

following range of Ὧ: 

 1. Ὧὥ   2.  Ὧὥ  “ 

 3. π Ὧὥ   4.  Ὧὥ  

 

70. 22
Ti  ¾ɭ Ôɟħ× ¾ɨÜ ¾ɥ zʬ× yÛĦ Îɟ ¾ɟ 
{ÙɭĆ ŘɦȑÑ¾ θÛę ×ɟÞ !ÒσὨτί ßɮ] ÖɟÑ¾ 
Ħ ÒɮĆ ŘɦĦ ¾ɨθÒ¾ ȑÑȏÏxĥ Èʇ Öʃ, {Þ θÛę ×ɟÞ ¾ɭ εÙ¤ 
ȑÑĞ Ñ Öʃ Þɭ ¾ɩÑ-Þɟ ÞɰÕÛ Ñßɡɰ ßɮ? 

 1. Ὂ    2.  Ὓ 

 3. Ὀ     4.  ὖ 

 

70. The ground state electronic configuration of  
22

Ti  is !ÒσὨτί. Which state, in the 

standard spectroscopic notations, is not 

possible in this configuration? 

 1. Ὂ    2.  Ὓ 

 3. Ὀ     4.  ὖ 

 

71. ÃȓɰÔ¾ɥ× àɭŝ 0.3 T  ¾ɭ }Ò×ɨÀ ¾ØÍɭ ßȓ×ɭ ¤¾ 
ÞɟÐɟØÌ éɠÖɟÑ ŢÕɟÛ Ţ×ɨÀ Öʃ 660 nm 

ÖɟÑɟÛÙɡ× 'Ħ ÒɭĆ ŘÖɠ( Øɭ¿ɟ ¾ɭ ÁÈ¾ʇ ¾ɭ ÔɠÃ ¾ɟ 
θÛÒɟÈÑ ßɮ  

  1. 12 pm   2.  10 pm 

 3. 8 pm    4.  6 pm 

 

71. In a normal Zeeman effect experiment using a 

magnetic field of strength 0.3 T, the splitting 

between the components of a 660 nm spectral 

line is 

  1. 12 pm   2.  10 pm 

 3. 8 pm   4.  6 pm 
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72. ¤¾ Ïɨ-Ħ ÍØ ÒØÖɟÌȓ ¾ɭ ~Åɟx Ħ ÍØʇ ς eV Þɭ 
ÒȗÎ¾ȗÍ ßɮ] ÖɟÑʃ η¾ zʬ× yÛĦÎɟ Öʃ  τ ρπ  
ÒØÖɟÌȓ ßʅ ÍÎɟ ÙɭεÞɰÀ ¾ɭ Üȓȼ ßɨÑɭ ¾ɭ ÍȓØɰÍ ÒßÙɭ 
χ ρπ  ÒØÖɟÌȓ }ĕ ÍɭȒÅÍ yÛĦ Îɟ Öʃ ÒɰθÒÍ 
η¾×ɭ ÅɟÍɭ ßʅ] ¾ɭÛÙ ¤¾ ÙɭÞØ Òġ Þ Öʃ η¾ÍÑɠ 
~Åɟx ȑÑ¾ÙɭÀɠ? 

 1. 24.6 J   2.  22.4 J 

 3. 98 J    4.  48 J 

 

72. The separation between the energy levels of a 

two-level atom is ς eV. Suppose that  

τ ρπ atoms are in the ground state and 

χ ρπ atoms are pumped into the excited 

state just before lasing starts. How much 

energy will be released in a single laser 

pulse? 

 1. 24.6 J   2.  22.4 J 

 3. 98 J    4.  48 J 

 

73. ÔȗßÍn ßɮŚɦÑ ¾ɨġ Ùɟ{ÊØ (LHC)  Öʃ 27 η¾-Öɠ- ÙɰÔɠ 
¤¾ ÛÍȓxÙɟ¾ɟØ ÒÎ Öʃ Ïɨ ÞÖɟÑ ~Åɟx ÛɟÙɭ ŢɨÈɦÑ 
ÔɠÖ }ġ Èɡ ȏÏÜɟ¨ɰ Öʃ ÒɟȎØÍ ßɨÍɠ ßʅ] ¤¾ ŢɨÈɦÑ-
ŢɭÈɦÑ ×ȓÀÙ ¾ɥ şģ ×ÖɟÑ-¾ʃş-~Åɟx ×ȏÏ 14 TeV 

ßɮ, Íɨ ÒȕØɭ ÒÎ ¾ɨ ÒɟȎØÍ ¾ØÑɭ Öʃ ŢɨÈɦÑ  ¾ɨ 
ÙÀÑɭ ÛɟÙɭ }κÃÍ ¾ɟÙ ¾ɟ Ŭɭĥ ÉÍÖ ÞȒęÑ¾ÈÑ 
ȑÑĞ Ñ Öʃ Þɭ Ć ×ɟ ßɮ? 

 1. 12 ns   2.  1.2 ms 

 3. 1.2 ns   4.  0.12 ms 

 

73. In the large hadron collider (LHC), two equal 

energy proton beams traverse in opposite 

directions along a circular path of length       

27 km. If the total centre of mass energy of a  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 proton-proton pair is 14 TeV, which of the 

following is the best approximation  for the 

proper time taken by a proton to traverse the 

entire path? 

 1. 12 ns   2.  1.2 ms 

 3. 1.2 ns   4.  0.12 ms 

 

74.  ÖɟÑʃ η¾ şÛ ȐÔɰÏȓ ŢȑÍÖɟÑ Öʃ Ὁ ŢȑÍ ę ×ȕȒĆÙ×ɦÑ 
¾ɥ Òȗĥ Éɢ× ~Åɟx ȑÑȏÏxĥ È ¾ØÍɠ ßɮ] yÑȓÒɟÍ  
Ὁ !ÌḊ Ὁ :Î  ßɮ  

 1. ςȡσ   2.  τȡσ 
 3. υȡσ   4.  σȡς 
 

74.   Let Ὁ denote the contribution of the surface 

energy per nucleon in the liquid drop model. 

The ratio Ὁ !ÌḊ Ὁ :Î is 

 1. ςȡσ   2.  τȡσ 
 3. υȡσ   4.  σȡς 
 

75. ¾ɨÜ ŢȑÍÖɟÑ ¾ɭ yÑȓÞɟØ  !Ì   ÑɟεÕ¾ ¾ɟ 
ÑɟεÕ¾ɥ× ÃȓɰÔ¾ɥ× zÁȕÌx ßɮ (× ß ȏÏ×ɟ À×ɟ ßɮ 
η¾ ¤¾ ŢɨÈɦÑ ¾ɭ εÙ¤ Ὣ ρ, Ὣ υȢυψφ, ÍÎɟ 
¤¾ ę ×ȕŘɦÑ ¾ɭ εÙ¤ Ὣ π,  Ὣ σȢψςφȢ) 

 1. ρȢωρσ ‘   2.  14.414 ‘  

 3. 4.793 ‘   4.  0 

 

75. According to the shell model, the nuclear 

magnetic moment of the !Ì  nucleus is  

 (Given that for a proton  Ὣ ρ, Ὣ υȢυψφ, 
and for a neutron Ὣ π,  Ὣ σȢψςφȢ) 

 1. ρȢωρσ ‘   2.  14.414 ‘  

 3. 4.793 ‘   4.  0 
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