
  

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 

Øekad 

Ikw.kkZad  : 200  vad 

 

Lke;    : 3:00 ?kaVs 

 

5 A 
 

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     :......................................... 

  

2016 (I) 
HkkSfrd foKku 

iz’u i= 
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उपयोगी मलूभतू नियत ंक/ USEFUL FUNDAMENTAL CONSTANTS 
 

m इलȯ् ाrन कr र्Fमrन Mass of electron              
h ्लroक ननFतroक Planck's constant                
e इलȯ् ाrन कr आवȯश Charge of electron           C 
k बोस×cमrन ननFतroक Boltzmann constant            J/K 
c ननवrात मं रकrश कr 

वȯग 

Speed of light in 
vacuum  

        m/s 

R मोलर गȰc ननFतroक Molar gas constant                   
Ry ररडबगा ननFतroक Rydberg constant               
NA आवोगrरो coखFr Avogadro number                   
G नF  न ननFतroक  Newton constant                        परrवȰ् Fतु अचर  Permittivity of 

vacuum  
                     चुoबकीF ्Fr्Fतr  Permeability of 

vacuum 
              

 1 eV 1 eV             
 amu amu               
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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. अननत ककपप वत् तrकर चकि्तFro िकनकी
र्Fȯक की रि्Fr     हȰ, इc तरह कc कर
कमrFी गई हं कक चकि्तFं कȯ कȯ न  र प ्rंक
मrन वrलȯ    व   ननदेशroक पर हं। रर्त ्ाrन
वrलȯ भrगं कr षȯिफल व कुल षȯिफल कr
अनुपrत हȰ  

 1.        2.        

 3.       4.     
 
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   and   .  The ratio of the 
area of the uncovered patches to the total 
area is 

 1.        2.      

 3.       4.    
 
2. ् −म चतलत कक नrव नद− कȯ बहrव की शदशr

मं A cȯ B तक 5 शदनं मं पहँचुती हȰ। Fह नrव
B cȯ A तक वrपc पह ुचनȯ मं 7 शदन लगrती हȰ।
कक बȯडr बहकर A cȯ B तक ककतनȯ शदनं मं
पहँुचȯगr (cभी गनतFro अपररवतानीF हं)?   

 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. रrम नȯ कहr “मȯरȯ दो्त रrक कȯ पrc 1000 cȯ

अधिक पु्तकं हं”, ्Frम नȯ कहr “नह−o, उcकȯ
पrc 1000 cȯ कम पु्तकं हं”। गीतr नȯ कहr
“ठीक हȰ, रrक कȯ पrc कम cȯ कम कक पु्तक
अव्F हȰ”। Fशद इनमं cȯ कȯ वल कक कान c्F
हȰ, तब रrक कȯ पrc ककतनी पु्तकं हं?  

 1. 1   2.   1000 
 3. 999   4.   1001 
 
 

3. “My friend Raju has more than 1000 books”, 
said Ram. “Oh no, he has less than 1000 
books”, said Shyam. “Well, Raju certainly 
has at least one book”, 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. नन्न मं cȯ कनन cr िवमम हȰ?  

 1. शoकु   2.    ोरc (×F बrकrर)  

 3. गोलr     4.   द−्ावत् तक  
 
4. Of the following, which is the odd one out?  
 1. Cone    2.    Torus 
 3. Sphere   4.     Ellipsoid  
 
5. कक छrि को पर−षr मं अनु्ती्ा ्ोिमत ककFr

कrतr हȰ, Fशद उcकȯ रr्तroक मिकFकr रr्तroक
कȯ आिȯ cȯ कम होतȯ हं। इcकr तr्पFा हȰ:   

 1. पर−षr मं भrग लȯनȯ वrलȯ कुल छrिं मं cȯ
 1/4 छrि हमȯशr अनु्ती्ा होतȯ हं।  

 2. Fशद छrि कȯ रr्तroक अधिकतम रr्तroक कȯ
 1/4 cȯ कम हं तो वह अनु्ती्ा होतr/होती  हं।   

 3. Fशद छrि कȯ रr्तroक अधिकतम रr्तroक कȯ
 1/2 cȯ अधिक होतȯ हं तो वह हमȯशr उ्ती्ा
 होतr/होती हȰ।  

 4. Fह coभव हȰ कक कोई भी छrि अनु्ती्ा ह−
 न हो।  

 
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. अगलr धचि ‘Dै बतrओo  
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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. धचि 1 को धचि 2 मं बदलनȯ कȯ तलक नF नतम 

ककतनी चrलं की आव्Fकतr हȰ? कक चrल कr
तr्पFा हȰ कक कक तc्कȯ को ह rकर इc तरह
रखनr कक वह नई ि्ानत मं दो अनF तc्कं को
छुक   

  
 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. र्Fȯक कोनȯ मं बनȯ वगा की coखFrओo मं को

coबoि हȰ वह− अनF कोनं कȯ वगं की coखFrओo
मं हȰ। लु्त coखFr ञrत करं।  

  

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. नन्न मं cȯ कनन-cr sin(0.5) कȯ मrन कȯ

ननक ्ा हȰ? 

 1. 0.5   2.          

 3.           4.           

 
12. Which of the following best approximates 

sin(0.5)? 

 1. 0.5   2.          

 3.           4.           

 
13. इc रम मं आगȯ ्Fr आFȯगr?   

  
 
13. What comes next in the sequence?   
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14. नन्न मं cȯ कनन-cr कान तrकका क पप cȯ गलत
हȰ?  

 1. मं हमȯशr c्F बोलतr ह ँ   

 2. मं Fदr-कदr अc्F बोलतr ह ँ  
 3. मं Fदr-कदr c्F बोलतr ह ँ  

 4. मं हमȯशr अc्F बोलतr ह ँ 
 
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. तमन और o् ȯ की cुइFro 1:00 pm cȯ रrर्भ

कर, अगलȯ 6 o् ं मं ककतनी बrर कक द cरȯ cȯ
40 कr को् बनrFगंी?  

 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. दो भrई coतr और करc अपनȯ ्र cȯ ्क ल पȰदल

कrतȯ हं, अगलr 40 तमन मं कबकक िपछलr 30 

तमन लȯतr हȰ। कक शदन coतr करc cȯ 5 तमन 
पहलȯ चलr ाr। ककतनȯ तमन कȯ बrद करc, coतr
cȯ आगȯ ननकलr होगr?  

 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. coखFrओo कȯ cमुचचF (5, 6, 7, m, 6, 7, 8, n) कr

अoकगण्तीF मrकF 6 ताr बहुलक (cबcȯ ्Frदr
बrर आनȯ वrलr अoक) 7 हȰ तो     =  

 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     =  

 1. 18     2.  35 
 3. 28   4.  14 
 
18. धचि मं रिभुकrकrर िर्म कȯ आकrर कr कक

coगमरमर कr ख्ड दशrाFr गFr हȰ, िकc पत् ठ
पर ख्ड ि्ात हȰ उcकȯ cमroतर 10      cȯमी3 मrप की अधिकतम ककतनी पशिFro कr −
कr cकती हं?  

90
5

0
 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        3 
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. ककcी ठोc पदrाा मं कक गोलrकrर को र हȰ।

को र को कक रव cȯ भरr कrतr हȰ िककमं कक
गोलrकrर बुलबुलr भी हȰ। को र व बुलबलुȯ की
रि्Frकo रमश: 2 तममी व 1 तममी हं। को र कr
ककतनr भrग रव cȯ भरr हȰ?  

 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. रर्त ्ाrन भरो : 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.     कȯ आc-पrc, फलन            कr  ȯलर-
अनुरम िव्तर् की अतभcर् रि्Fr हȰ  

 1.     2.   
 3.      4. 1 
 

21. The radius of convergence of the Taylor 
series expansion of the function             
around    , is  

 1.     2.   
 3.      4. 1 
 
22. कॉन  र cमrकलन                                     

 कr, ककक चकरकr   कȯ cमroतर वrमrवता
चoरमण्त मrन हȰ  

 1.     2.   
 3.        4.            
 
22. The value of the contour integral  
                                   

  
 around  the unit circle   traversed in the 

anti-clockwise direction, is 

 1.     2.   
 3.        4.            
 
23.     कȯ आc-पrc  ȯलर अनुरम िव्तर्                                                              

      

  
 cȯ पररभrिमत गrऊc हrईपर्Fोमȯशाक फलन          नन्न पुनरrवतान coबoि कr cमrिrन

करतr हȰ:  
 1.                                    

 2.                                    

 3.                                    

 4.                                    

 
23. The Gauss hypergeometric function           , 

defined by the Taylor series expansion around     as             
                                                  
       
 

  satisfies the recursion relation 
 1.                                    

 2.                                    

 3.                                    

 4.                                    
 
24. मrनं कक   ताr    दो ्वतoि Frचिचछक चर हं,

िकनमं cȯ र्Fȯक कक ह− मrनक िवचलन   कȯ
कक रcrमrनF बo न कr अनुकर् करतr हȰ,
परoतु मrकF रमश:    ताr  –   कȯ crा। तो
Fोगफल      अनुकर् करतr हȰ कक  

 1. बo न कr, िकcकȯ दो चरम   पर हं, ताr
 मrकF 0 कवo मrनक िवचलन     कȯ crा।  

 2. रcrमrनF बo न कr, मrकF 0 ताr मrनक
 िवचलन   कȯ crा।  

  3. बo न कr, िकcकȯ दो चरम   पर हं, ताr
 मrकF 0 कवo मrनक िवचलन    कȯ crा।  

 4. रcrमrनF बo न, मrकF 0 ताr मrनक
 िवचलन    कȯ crा।  
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24. Let   and   be two independent random 
variables, each of which follow a normal 
distribution with the same standard 
deviation  , but with means    and –  , 
respectively.  Then the sum      follows a  

 1. distribution with two peaks at    and 
 mean 0 and standard deviation     

 2. normal distribution with mean 0 and 
 standard deviation    

  3. distribution with two peaks at    and 
 mean 0 and standard deviation    

 4. normal distribution with mean 0 and 
 standard deviation     

 
25. ्लकं नȯ िवमीF िव्लȯम् कȯ आिrर पर गुप्व

अचर  , ्लकं कr अचर  , बोस×्मrन अचर     

कवo ननवrात मं रकrश की गनत   कȯ ्rतं को
उपFोग करकȯ कक अतभलषण्क तrप    को
पररभrिमत ककFr ाr।   कr ्Foकक इcकȯ
अनुपrत मं हȰ:  

 1.            2.          

 3.           4.           

 
25. Using dimensional analysis, Planck defined 

a characteristic temperature    from powers 
of the gravitational constant  , Planck’s 
constant  , Boltzmann constant    and the 
speed of light   in vacuum.  The expression 
for    is proportional to 

 1.           2.          

 3.           4.           

 
26. मrनं कक रȯषकं   ताr   ्वrरr उपFोधगत

ननदेशroक तoि रमश:        ताr         हं। रȯषक   गनत      कȯ crा उनकȯ अपनȯ आम िन   -अष कȯ cमroतर चलतr हȰ। Fशद ननदेशroकं कȯ
कक्rत coचF         ताr         हं,
तो    ताr     को coबoधित करनȯवrलr लोरȯन×c
पपroतर् Fह पप लȯतr हȰ:  

 1.                    ताr                         
 2.                  ताr                 

  
 

 3.                     ताr                          
 4.                 ताr                 

 
26. Let       and         be the coordinate 

systems used by the observers   and   , 
respectively. Observer    moves with a 
velocity      along their common positive  -axis. If         and         are 
the linear combinations of the coordinates, 
the Lorentz transformation relating   and    
takes the form 

 1.                                                
 2.                                    

 3.                                                 
 4.                                     

 
27. र्Fमrन   की कक गंद को रrरoभ मं आरrम

की ि्ानत मं हȰ, 5 मी र की ऊँचrई cȯ धगरrFी
कrती हȰ। Fशद र्Fव्ाrन गु्roक 0.9  हȰ, गंद
कȯ द cर− बrर ़मीन पर पडनȯ कȯ तुरनत प वा
उcकी गनत हȰ लगभग (g = 9.8 मी/cȯ2 मrनं) 

 1. 9.80 मी/cȯ  2. 9.10 मी/cȯ 
 3. 8.91 मी/cȯ  4. 7.02 मी/cȯ 
 
27. A ball of mass  , 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/s2) 

 1. 9.80 m/s  2. 9.10 m/s 
 3. 8.91 m/s  4. 7.02 m/s 
 
28. पr्वा   कȯ कक वगा कȯ चrर शीमं पर चrर

cमrन आवȯश र्Fȯक   रखȯ कrतȯ हं। र्Fमrन  ताr आवȯश +  कr कक क् वगा कȯ तल पर
कंर cȯ असप द र−        पर रखr कrतr हȰ।
Fशद क् की गनतशीलतr तल पर रनतबoधित हȰ
तो वह छो ȯ दोलन अनुभव करȯगr इc को्ीF
आवति्त कȯ crा:  

 1.               2.           

 3.                4.             
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28. Four equal charges of    each are kept at 
the vertices of a square of side  . A particle 
of mass   and charge +  is placed in the 
plane of the square at a short distance        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.                4.             

 
29. ्Frपकीकत त ननदेशroक कवo coवȯग       Fु्त कक

तoि की हȰतमस नी         हȰ। हȰतमल   नी
गनत-cमीकर् कr कक cमrिrन हȰ (नन्न मं   

ताr  B   अचर हं) 
 1.         ,              
 2.         ,               
 3.       ,                  

 4.          ,            
 
29. The Hamiltonian of a system with 

generalized coordinate and momentum       is       . A solution of the 
Hamiltonian equation of motion is (in the 
following   and B are constants) 

 1.         ,              
 2.         ,               
 3.       ,                  
 4.          ,            
 
30. दो cमroतर ्लȰ coिrररि को द ररFro   ताr       cȯ अलधगत हं, उनकȯ ्लȰ ं कȯ बीच

परrवȰ्Fुतroक 3.0 वrलȯ परrवȰ्Fुत व्तु भरȯ कrतȯ
हं ताr बोस तr   कȯ कक बȰ र− कȯ तcरं cȯ
coलिननत ककक कrतȯ हं। राम coिrररि cȯ crपȯष
वितीय coिrररि मं आवȯश अoतर हȰ  

 1.       2.      
 3.        4.      
 
30. Two parallel plate capacitors, separated by 

distances   and      respectively, have a 
dielectric material of dielectric constant 3.0 
inserted between the plates, and are 
connected to a battery of voltage  . The 

difference in charge on the second capacitor 
compared to the first is  

 1.       2.      
 3.        4.      
 
31. अिा cमि् रroत     ताr       रमश:

परrवȰ्Fुतroक    ताr     वrलȯ परrवȰ्Fुत मrकFम
cȯ भरȯ कrतȯ हं। हर रroत मं कक ककcमrन
िव्Fुत षȯि हȰ। दrFं अिा मं अoतरrपत् ठ कȯ crा
िव्Fुत षȯि को्    बनrतr हȰ।, बrFं अिा मं
coगत को्   ऐcr शदFr कrतr हȰ: 

 

    
 1.                  
 2.                  
 3.                   
 4.                  
 
31. The half space regions     and      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.                  
 2.                  
 3.                   
 4.                  
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32. ककcी रroत मं ्ाȰनतक चुoबकीF षȯि कȯ  x- ताr  

z-् क रमश:              ताr     
हं। उcकȯ y-् क कȯ तलFȯ नन्न हलं मं cȯ
कनन-cr मȰ््वȰल cमीकर्ं cȯ अिवरोिी हȰ?  

 1.         
 2.           
 3.                    

 4.                  

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

magnetic field in a region are              and     , respectively. 
Which of the following solutions for its y-
component is consistent with the Maxwell 
equations?  

 1.         
 2.           
 3.                   

 4.                  
 
33. कक चुoबकीF षȯि  ,  रroत     मं     हȰ

ताr अनF cभी कगह श नF हȰ।     रroत cȯ   रroत मं कक अचर गनत      कȯ crा
xy-तल मं कक आFतrकrर पrश, िकcकȯ पr्वा    (x-शदशr कȯ cमroतर) ताr   (y-शदशr कȯ cमroतर) 

हȰ, ्ुcrFr कrतr हȰ। नन्न   ताr   मrनं मं
ककcकȯ तलक उचचतम वियुतिाहक  बल (EMF)
कननत होगr? 

 1.          2.          
 3.          4.          
 
33. A magnetic field   is     in the region     and zero elsewhere. A rectangular 

loop, in the xy-plane, of sides   (along the x-
direction) and   (along the y-direction) is 
inserted into the      region from the      region at a constant velocity      . 
Which of the following values of   and   
will generate the largest EMF? 

 1.         2.          
 3.         4.          
 
34. 0 cȯ    तक कȯ अoतरrल मं ि्ात कक कक-

िवमीF अन्F ब्cȯ कȯ अoदर ि्ात र्Fमrन  

   कȯ कक क् की ि्ानत रcrमrनFीकत त तरoग
फलन                                  cȯ
शदFr कrतr हȰ। Fशद उcकी ऊकrा मrपी कrती हȰ,

coभव परर्rम ताr ऊकrा कr मrकF मrन रमश:
हं  

 1.                     and            

 2.        ,          and            

 3.        ,          and            

 4.         ,          and             

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

dimensional rigid box in the interval  0 to   is 
given by the normalised wavefunction                                  .  If its 

energy is measured, the possible outcomes 
and the average value of energy are, 
respectively 

 1.                     and            

 2.        ,          and            

 3.        ,          and            

 4.         ,          and             

 
35. रििवम मं को्ीF coवȯग coकrरक कȯ ् क Fशद        ताr     हं, तो रमिवननमȯFक                को इc पर cरल−कत त ककFr कr

cकतr हȰ:   
 1.                 2.             
 3.                  4.   
 
35. If         and     are the components of the 

angular momentum operator in three 
dimensions, the commutator                 
may be simplified to  

 1.                 2.             
 3.                  4.   
 
36. मrनं कक हrईरोकन परमr्ु कȯ क लुoब िवभव को

कक ्Fु्रम-वगा पद कोडकर इc रकrर
पररवनतात ककFr कrतr हȰ कक कुल िवभव                 बन कrतr हȰ, कहro   कक
अचर हȰ। पररवनतात िवभव मं ऊकrा कȯ
अतभलषण्क मrन       
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 1.   ताr  पर ननभार हं, परoतु  पर नह−o  

 2.   पर ननभार हं परoतु      ताr  पर नह−o    

 3.   ताr  पर ननभार हं, परoतु  पर नह−o  

 4. cभी तीन ्वro म coखFrओo      ताr  
 पर cु्प् त: ननभार हं  

 
36. Suppose that the Coulomb potential of the 

hydrogen atom is changed by adding an 
inverse-square term such that the total 
potential is                   ,  where   is 
a constant.  The energy eigenvalues       in 
the modified potential 

 1. depend on   and  , but not on   
 2. depend on   but not on     and    
 3. depend on   and  , but not on   
 4. depend explicitly on all three quantum 

 numbers      and   
 
37. ककcी cमF-ननरपȯष हȰतमस नी कȯ अतभलषण्क

मrनं    ताr    cȯ coगत अतभलषण्क
अव्ाrFं रमश:       ताr       हं। Fशद cमF    पर तoि                            
मं हं, तो cमF     पर             कr मrन
होगr:  

 1. 1 

 2.                            

 3.                         

 4.                              

 
37. The eigenstates corresponding to eigen-

values    and    of a time-independent 
Hamiltonian are      and      respectively.  
If at     , the system is in a state                              the 
value of              at time   will be 

 1. 1 

 2.                            

 3.                         

 4.                              

 
38. उचच तrपं पर कक ्िवपरमr्वीF अ्ु वrलȯ

गȰc की रनत अ्ु िवतश् ऊ्मr हȰ:  
 1.       2.        
 3.         4.     
 
  
 

38. The specific heat per molecule of a gas of 
diatomic molecules at high temperatures is 

 1.       2.        
 3.         4.     
 
39. कब कक आदशा ककr्िवक गȰc को रroरतभक

आFतन    cȯ     तक पधो्मत: िव्तररत
ककFr कrतr हȰ, उcकr तrप    cȯ  मं
पररवनतात होतr हȰ। तो अनुपrत     हȰ  

 1.         2.        
 

 3.        
  4.   

 
39. When an ideal monatomic gas is expanded 

adiabatically from an initial volume    to    , its temperature changes from    to  .  
Then the ratio      is 

 1.         2.        
 

 3.        
  4.   

 
40. आFतन   कr कक ब्cr, िकcमं आदशा गȰc

कȯ    अ्ु हं, कक छȯद वrलȯ द−वrर ्वrरr दो
उपखoडं मं बoश त हȰ। Fशद छो ȯ उपखoड कr
आFतन     हȰ, तो उcमं ि्ात अ्ुओo की
coखFr कr रcर् हȰ  

 1.       2.      
 3.      4.      
 
40. A box of volume   containing   molecules 

of an ideal gas, is divided by a wall with a 
hole into two compartments. If the volume 
of the smaller compartment is    , the 
variance of the number of particles in it, is 

 1.       2.      
 3.      4.      

 

41. कक िवम मं, अनrपȯषषकीF धचररनति्ठत क्ं
कȯ कक गȰc को िवभव           (कहro   

कक अचर हȰ)  कȯ अिीन ककFr कrतr हȰ।
coिवतर् फलन हȰ (         

 1.             2.            

 3.             4.            
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41. A gas of non-relativistic classical particles 
in one dimension is subjected to a potential            (where   is a constant). The 
partition function is (         

 1.             2.            

 3.             4.            

 
42. ककcी कक Foि कȯ िव्Fुत िrरr   की वोस तr    पर ननभारतr हȰ              

 

 कहro     ताr     अचर हं। ककcी रFोग मं Foि
पर लrग वोस तr  को बढrतȯ हुFȯ   कr मrपन
ककFr कrतr हȰ। रrचल    ताr        आलȯखत:
इc रकrर ननिrाररत ककFȯ कr cकतȯ हं:  

 1.  -   आलȯख की रव्तr कवo y-अoत:खoड  

 2.  -   आलȯख कr y-अoत:खoड ताr रव्तr
 कȯ अनुपrत कr ऋ्, कवo y-अoत:खoड  

 3.   -V  आलȯख की रव्तr कवo y-अoत:खoड 

 4.    -  आलȯख कr  y-अoत:खड ताr रव्तr
 कȯ अनुपrत कr ऋ् कवo y-अoत:खoड   

 
42. The dependence of current    on the voltage   of a certain device is given by               

 

 where    and    are constants.   In an 
experiment the current   is measured as the 
voltage   applied across the device is 
increased.   The parameters    and       can 
be graphically determined as  

 1. the slope and the y-intercept of the   
   -   graph 
 2. the negative of the ratio of the  
  y-intercept and the slope, and the  
  y-intercept of the  -   graph 
 3. the slope and the y-intercept of the  
    -V graph 
 4. the negative of the ratio of the  
  y-intercept and the slope, and the  
  y-intercept of the   -  graph 
 
 

 

43. नन्न शदFȯ गFȯ ्Fव्ाr्मक धचि मं मrनं कक
 र्Fȯक तका -िार कr coचर् िवलoब tgate हȰ।   

 
  
 पररपा कr coचर् िवलoब उचचतम होगr कब तका -

ननवȯश A ताr  B इc coरम् को करतȯ हं:  
 1.             2.             
 3.             4.             
 
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.             2.             
 3.             4.             
 
44. नन्न दशrाFȯ गFȯ ननिव् वोस तr   कȯ तलक

पररपा मं ननगाम वोस तr    कr, नन्न तरoग पपं
मं cȯ कनन-cr रȯ्ठतम रनतननधि्व करतr हȰ? 
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 1.  

   
 2.  

   
 3.  

   
 4. 

   
 
44. Given the input voltage   , which of the 

following waveforms correctly represents the 
output voltage    in the circuit shown below? 

 
 

 
 

 
 1.  

   
 2.  

   
 3.  

   
 4.  

   
 
45. ककcी पदrाा कȯ कक अवशोम् परत पर कक

लrल LED की तीरतr बo न तरoगदȰघFा        

nm पर मrिकFत गrऊतcFन हȰ, चनडrई 20 nm  कȯ  
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 crा। Fशद अवशोम् गु्roक तरoगदȰघFा कȯ crा          कȯ पप मं बदलतr हȰ,  कहro     

ताr   िन अचर हं, अवशोमक cȯ ननकलतr
रकrश होगr:  

 1. नील-िव्ाrिपत, गrऊतcFन तीरतr बo न
 को बनrFȯ रखतȯ हुक  

 2. नील-िव्ाrिपत, कक अcमतमत तीरतr
 बo न कȯ crा  

 3. लrल-िव्ाrिपत, गrऊतcFन तीरतr
 बo न को बनrFȯ रखतȯ हुFȯ  

 4. लrल-िव्ाrिपत, कक अcमतमत तीरतr
 बo न कȯ crा  

 
45. The intensity distribution of a red LED on 

an absorbing layer of material is a Gaussian 
centred at the wavelength        nm and 
width 20 nm. If the absorption coefficient 
varies with wavelength as           , 
where    and   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. फलन                       

    

(कहro       डडरȰक डȯस r-फलन हȰ) कr फ ररFȯ
पपroतर्              ्Fr हȰ? 

 1.         2.          

 3.         4.         
 
46. What is the Fourier transform               of                       

    

where      is the Dirac delta-function? 
  

 

 1.         2.          

 3.        4.         
 
47. cमrकल cमीकर्                                                                          

  
 इc अवकल cमीकर् cȯ तुसF हȰ:  

 1.                                        

 2.                                     

 3.                                       

 4.                                      
 
47. The integral equation                                                                         

  
 is equivalent to the differential equation 
 1.                                        

 2.                                     

 3.                                       

 4.                                      
 
48. कक छ: अवFव cम ह                 की

cम ह गु्न तrतलकr कr कक भrग नन्न दशrाFr
गFr हȰ  (नन्न मं  कr त्cमक अवFव    हȰ।) 

 
 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      

  
 रिवि् Fro  ,   ताr    को होनȯ चrशहFȯ:  

 1.    ,      ताr     

 2.    ,      ताr     
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 3.    ,      ताr     

 4.    ,      ताr     
 
48. A part of the group multiplication table for a 

six element group                 is 
shown below. (In the following   is the 
identity element of  .) 

 
 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  ,   and   should be 
 1.    ,      and     
 2.    ,      and     
 3.    ,      and     
 4.    ,      and     
 
49. बहुपद               कȯ म लं को

पुनरrवती नF  न-रȰफcन िवधि ्वrरr ढ ँढतȯ cमF,
रroरतभक अनुमrन    तलFr कrतr हȰ। अगलȯ
पुनरrवता मं उcकr मrन इcकȯ ननक तम हȰ:  

 1. 1.671   2.     1.656 
 3. 1.559   4. 1.551 
 
49. In finding the roots of the polynomial               using the iterative 

Newton-Raphson method, the initial guess is 
taken to be    . In the next iteration its 
value is nearest to  

 1. 1.671   2. 1.656 
 3. 1.559   4. 1.551 
 
50. रȯ म  मं ऊकrा   ताr coवȯग   वrलȯ कक क्

कȯ तलक रतुतr                     cȯ पररभrिमत हȰ।
रȯ म F कȯ coदभा मं वȯग            कȯ crा
गनतशील    रȯ म  मं रतुतr    होगी:  

 1.                  

 2.                    

 3.                 

 4.                  

 
 
 

50. For a particle of energy   and momentum   
(in a frame  ), the rapidity    is defined as                   . In a frame    moving with 
velocity            with respect to F, the 
rapidity    will be  

 1.                  
 2.                    

 3.                 

 4.                  

 
51. कनक फलन            िारा कक िवशहत

पपroतर्            हȰतमस नी                   (कहro   ताr    अचर हं) पर ककFr
कrतr हȰ।       कr गनत-cमीकर् हं:  

 1.        ताr         

    2.         ताr           

 3.        ताr              

 4.         ताr         

 
51. A canonical transformation             is 

made through the generating function            on the Hamiltonian                    

where   and   are constants. The equations 
of motion for       are 

 1.        and         
    2.         and           

 3.        and              

 4.         and         
 
52. रििवम मं गनतशील कक तoि कr लr्roकी 

 
                                           
 
 cȯ शदFr कrतr हȰ। गनत कȯ ्वoति अचर हȰ/हं  

 1. कȯ वल ऊकrा  

 2. कȯ वल ऊकrा, रȰणखक coवȯग कr कक ् क कवo
  को्ीF coवȯग कr कक ् क  

 3. कȯ वल ऊकrा कवo रȰणखक coवȯग कr कक ् क  

 4. कȯ वल ऊकrा कवo को्ीF coवȯग कr कक ् क  
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52. The Lagrangian of a system moving in three 
dimensions is                                           
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. रि्Fr   कȯ कक गोलȯ S1 पर िवचrरं को कक

ककcमrन आवȯश ्न्व  रखतr हȰ। उcमं cȯ
रि्Fr         कr कक छो r गोलr S2 , कr कर
ननकrल शदFr कrतr हȰ। कȰcȯ कक धचि मं दशrाFr
गFr हȰ, दोनं गोलं कȯ कंर cशदश           cȯ
पताककत हं।  

 

  
 

 
 S2 कȯ अoदर रब oदु P पर िव्Fुत षȯि हȰ   
 
 1.            2.              ) 

 3.            4.          
 
53. Consider a sphere S1 of radius   which 

carries a uniform charge of density  . A 
smaller sphere S2  of radius        is cut 
out and removed from it. The centres of the 
two spheres are separated by the vector          , as shown in the figure.  

 

  
 

 The electric field at a point  P inside S2 is  
 1.           2.              ) 

 3.           4.          
 
54. ककcी िवतश् ननदेश रȯ म मं वियुत ताr चुoबकीF

षȯिं कȯ मrन (गrऊcी इकrइFं मं) रमश:            ताr         हं। इc रȯ म कȯ
crपȯष चलनȯ वrलr कक कड्वीF रȯषक वियुत
षȯि कȯ पररमr् पrतr हȰ        उccȯ मrपr
गFr चुoबक षȯि कr पररमr्      हȰ:  

 1.      2.   
 3.      4.   
 
54. The values of the electric and magnetic 

fields in a particular reference frame (in 
Gaussian units) are              and       , respectively. An inertial observer 
moving with respect to this frame measures 
the magnitude of the electric field to be       . The  magnitude of the magnetic 
field      measured by him is 

 1.      2.   
 3.      4.   
 
55. कक ककcमrन चुoबक षȯि  मं िव्Fुत िrरr    

को वहन करतȯ कक पrश, िकcकी रि्Fr  हȰ, को
रखr कrतr हȰ। Fशद पrश cȯ लoब शदशr को   cȯ
ननशदा् ककFr कrतr हȰ, तो पrश पर बल   ताr
बल आ  ््ा   हं  

 1.     ताr              

 2.            ताr      

 3.            ताr           

 4.     ताr             

 
55. A loop of radius  , carrying a current     is 

placed in a uniform magnetic field  . If the              
 normal to the loop is denoted by   , the force   

and the torque   on the loop are 
   1.     and              

 2.            and      

 3.            and           

 4.     and             
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56. कक तरoग पाक कr अनुर्ा कr , पr्वा    कr
कक वगा हȰ। तरoग cशदश   की TM  िविrओo कȯ
तलक cीमr रनतबoि                   
Fु्त cमीकर्  

                                   

 
 कr cमrिrन करतȯ कक फलन        कȯ पदं पर

अनुर्ा वियुत-चुoबकीF िविrFं पrFी कrती हं।
नF नतम िविr की आवति्त   हȰ:   

 1.                   

 2.                  

 3.                   

 4.                   
 
56. A waveguide has a square cross-section of 

side   . For the TM  modes of wavevector  , 
the transverse electromagnetic modes are 
obtained in terms of a function        which  
obeys the equation  

                                    

 
 with the boundary condition                  . The frequency   of the lowest 

mode is given by 
 1.                   

 2.                  

 3.                   

 4.                   
 
57. िवभव                       कȯ अिीन

र्Fमrन   कȯ कक क् पर िवचrरं। cरल
रcoवrद− (हrमोननक) िवभव        की तुलनr
मं,   मं राम कोश तक आ्Frव्ाr ऊकrा मं
पररवतान हȰ:  

 1.                  2.              

 3.                4.               

 
 

57. Consider a particle of mass   in a potential                      . The change in 
the ground state energy, compared to the 
simple harmonic potential        , to first 
order in   is 

 1.                  2.              

 3.                4.               

 
58. िवभव            मं ि्ात र्Fमrन   कȯ

कक क् कȯ WKB cिननक न                           
  

 (कहro    ताr   वतान रबoदु हं ताr         )

मं ननिrाररत ऊकrा-्तरं हȰ  

 1.                     
  

 2.                       
 

 3.                      
 

 4.                      
 

 
58. The energy levels for a particle of mass   in 

the potential           , determined in the 
WKB approximation                          

  

 (where     are the turning points and         ), are 

 1.                       

 2.                       
 

 3.                      
 

 4.                      
 

 
59. कक िवम मं र्Fमrन   कr कक क् िवभव           (कहro   कक िन अचर हȰ), कȯ

रभrव मं गनतशील हȰ। उcकी आ्F अव्ाr मं
गु्नफल          मं अननि्चततr हȰ:  

 1. 2    2.     
 3.        4.     
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59. A particle of mass   moves in one dimension 
under the influence of the potential               where   is a positive constant. The 
uncertainty in the product          in its 
ground state is  

 1. 2    2.     
 3.        4.     
 
60. िवभव              मं र्Fमrन  कr कक

क् पर िवचrरं। रcrमrनFीकत त रF्न तरoगफलन                    कȯ उपFोग cȯ आकतलत
आ्F अव्ाr ऊकrा हȰ  

 [                        ताr

                      कr उपFोग करं ] 

 1.             2.            

 3.             4.            

 
60. The ground state energy of a particle of mass   in the potential              , estimated 

using the normalized trial wavefunction                     , is 

 [Use                         and  

                      ]. 

 1.             2.            

 3.             4.            

 
61. coखFr ्न्व 1012 परमr्ु रनत ्न cं.मी. पर

Cs परमr्ुओo कȯ कक गȰc पर िवचrरं। कब
अoतका ् द र− क्ं कȯ तrपीF दȯ रrनल− तरoगदȰघFा
कȯ cमrन हȰ, गȰc कr तrप इcकȯ ननक तम हȰ:  

 (Cs अ्ु कr र्Fमrन            कक.्r. लं) 
 1.        K  2.        K 
 3.        K  4.        K 
 
61. Consider a gas of Cs atoms at a number 

density of 1012 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            kg.) 

 1.        K  2.        K 
 3.        K  4.        K 
 
62. ननFत आFतन पर कक तoि की आoतररक ऊकrा     तrप    पर इc रकrर ननभार पrFr गFr:              .  तो तrप कȯ कक फलन कȯ

पप मं कoाॉपी     हȰ  
 1.              2.           

 3.            4.          

 

62. The internal energy      of a system at a 
fixed volume is found to depend on the 
temperature   as             . Then 
the entropy     , as a function of 
temperature, is 

 1.              2.           

 3.            4.          
 

63. कक रȯडडFोिमी त्व  ,   पर षनFत होतr हȰ,
को आगȯ कक ्ाrFी त्व   तक षनFत होतr हȰ।    cȯ    तक कr षFroक     हȰ ताr   cȯ    तक
कr षFroक     हȰ। Fशद, रrरoभ मं कȯ वल   कȯ   परमr्ु ाȯ, असप cमFं (        ताr    ) पर    कȯ परमr्ुओo की coखFr होगी 

 1.             2.                 

 3.               4.            

 
63. A radioactive element   decays to  , which 

in turn decays to a stable element  . The 
decay constant from   to   is   , and that 
from   to   is   . If, to begin with, there are 
only    atoms of  , at short times (       
as well as     ) the number of atoms of   
will be  

 1.             2.                 

 3.               4.            
 

64. कक coिrररिी पrररमक दो प ्ात: आचछrशदत
अिावतुाल−F cमroतर ्लȰ ं cȯ बनr हȰ। अपनȯ आम
कंर कȯ crपȯष ्लȰ ं मं कक को 10 को् तक
्ुमrFr कrतr हȰ। कोर-रभrवं की उपȯषr करतȯ हुक
म ल कȯ crपȯष नFȯ िवनFrc मं पrररमक की
coवȯदनशीलतr अनुपrत       हȰ  

 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,      , 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. कक रब अनुरमी cररतr मं तीन Fr अधिक रमrगत

1 कr coc चन नन्न अव्ाr धचिं मं कनन-cr करतr
हȰ? 

 1.  

   
 2.  

   
 3.  

   
 4.  

   

65. The state diagram that detects three or more 
consecutive 1’s in a serial bit stream is 

  
 1.  

   
 2.  

   
 3.  

   
 4.  

   
 
66. भrर− ्वॉका cीमroत मं, भrर− छम-अशदश मȰcॉनं

कȯ षFroक    उनकȯ अपनȯ र्Fमrन   cȯ         िारा coबoधित हं। Fहro   कक
आनुभिवक रrचल हȰ, िकcकr ननिrार् बrकी हȰ।  

मrन             MeV ताr            MeV कक मȰcॉन कȯ अcहcoबoधित मrपन cȯ
coगत हं।    कȯ आकलन मं िुश हȰ  
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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    of the heavy 

pseudo-scalar mesons, in the heavy quark 
limit, are related to their masses    by the 
relation         , where   is an empirical 

parameter to be determined. The values             MeV and           MeV correspond to uncorrelated 
measurements of a meson. The error on the 
estimate of    is 

 1. 175 (MeV)3/2   2. 900 (MeV)3/2 
 3. 1200 (MeV)3/2  4. 2400 (MeV)3/2 
 
67. Ȱ्फीन, को कॉबान परमr्ुओo कr कक cमतल−F

ककr्वीF परत हȰ, मं इलȯ्ाॉनं पर िवचrरं। Fशद
प रȯ k-्पȯc मं इलȯ्ाॉनं कr पररषȯप् coबoि       (कहro c कक अचर हȰ) तलFr कrतr हȰ,  

तो फȯ मी ऊकrा     इलȯ्ाroनं की coखFr-्न्व   

पर इc रकrर ननभार हȰ:  
 1.             2.          
 3.             4.            
 
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         (where c is constant) 
over the entire k-space, then the Fermi energy    depends on the number density of 
electrons   as 

 1.             2.          
 3.             4.            
 
68. मrनं कक परमr्ुओo की कक-िवमीF रoखलr मं

फोनrनं की आवति्त तरoग cशदश कȯ अनुपrत मं
हȰ। Fशद   परमr्ुओo की coखFr ्न्व हȰ ताr   

फोनrनं की गनत हȰ, तो डȯबrई आवति्त हȰ  
 1.        2.       
 3.         4.       
 
68. Suppose the frequency of phonons in a one-

dimensional chain of atoms is proportional to 
the wavevector. If   is the number density of 
atoms and   is the speed of the phonons, then 
the Debye frequency is  

 1.        2.       
 3.         4.       
 

69. ककcी ्फश क मं कक इलȯ्ाॉन की बडं ऊकrा, कक
िवतश्  -शदशr कȯ तलक                
कȯ पप मं हं, कहro   ताr   अचर हं ताr      .    कr नन्न पररcर पर इलȯ्ाोन
कr होल-कȰcr ्Fवहrर होगr:  

 1.             2.          

 3.           4.            

 
69. The band energy of an electron in a crystal 

for a particular  -direction has the form               , where   and   are 
positive constants and       . The 
electron has a hole-like behaviour over the 
following range of  : 

 1.             2.          

 3.           4.            

 
70. 22Ti  कȯ बr्F कोश की आ्F अव्ाr कr

इलȯ्ाॉननक िवनFrc            हȰ। मrनक
्पȰ्ाॉ्कोिपक ननशदा् ं मं, इc िवनFrc कȯ तलक
नन्न मं cȯ कनन-cr coभव नह−o हȰ? 

 1.        2.     

 3.        4.     

 
70. The ground state electronic configuration of  

22Ti  is           . Which state, in the 
standard spectroscopic notations, is not 
possible in this configuration? 

 1.        2.     

 3.        4.     

 
71. चुoबकीF षȯि 0.3 T  कȯ उपFोग करतȯ हुFȯ कक

crिrर् ़ीमrन रभrव रFोग मं 660 nm 

मrनrवल−F (्पȯ्ामी) रȯखr कȯ ् कं कȯ बीच कr
िवपr न हȰ  

  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. कक दो-्तर परमr्ु कȯ ऊकrा ्तरं   eV cȯ
पताकत त हȰ। मrनं कक आ्F अव्ाr मं        

परमr्ु हं ताr लȯतcoग कȯ शुप होनȯ कȯ तुरoत पहलȯ       परमr्ु उ्तȯिकत अव्ाr मं पoिपत
ककFȯ कrतȯ हं। कȯ वल कक लȯcर पसc मं ककतनी
ऊकrा ननकलȯगी? 

 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   eV. Suppose that         atoms are in the ground state and        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. बतहत  हȰरॉन कोसलrइडर (LHC)  मं 27 कक.मी. लoबी

कक वतुालrकrर पा मं दो cमrन ऊकrा वrलȯ रो ॉन
बीम उस − शदशrओo मं पrररत होती हं। कक रो ॉन-
रȯ ॉन Fुगल की र्Fमrन-कंर-ऊकrा Fशद 14 TeV 

हȰ, तो प रȯ पा को पrररत करनȯ मं रो ॉन को
लगनȯ वrलȯ उधचत कrल कr रȯ्ठतम cिननक न
नन्न मं cȯ ्Fr हȰ? 

 1. 12 ns   2. 1.2 s 
 3. 1.2 ns   4. 0.12 s 
 
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 s 
 3. 1.2 ns   4. 0.12 s 
 
74.  मrनं कक रव रबoदु रनतमrन मं    रनत नF ि्लFॉन

की पत् ठीF ऊकrा ननशदा् करती हȰ। अनुपrत                         हȰ  
 1.       2.     
 3.       4.     
 
74.   Let    denote the contribution of the surface 

energy per nucleon in the liquid drop model. 
The ratio                        is 

 1.       2.     
 3.       4.     
 
75. कोश रनतमrन कȯ अनुcrर        

 नrतभक कr
नrतभकीF चुoबकीF आ  ््ा हȰ (Fह शदFr गFr हȰ
कक कक रो ॉन कȯ तलक     ,         , ताr
कक नF ाॉन कȯ तलक     ,            ) 

 1.            2. 14.414    
 3. 4.793     4. 0 
 
75. According to the shell model, the nuclear 

magnetic moment of the        
 nucleus is  

 (Given that for a proton      ,         , 
and for a neutron     ,            ) 

 1.            2. 14.414    
 3. 4.793     4. 0 
 
  

FOR ROUGH WORK 
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Q. No. Key Q. No. Key

1 1 41 3

2 2 42 4

3 2 43 4

4 1 44 2

5 4 45 4

6 2 46 2

7 4 47 4

8 3 48 4

9 2 49 2

10 2 50 2

11 3 51 2

12 3 52 2

13 3 53 3

14 4 54 3

15 3 55 1

16 2 56 3

17 4 57 4

18 2 58 2

19 4 59 3

20 2 60 4

21 3 61 4

22 3 62 3

23 4 63 1

24 4 64 3

25 1 65 4

26 4 66 3

27 3 67 1

28 3 68 1

29 1 69 1

30 4 70 1

31 3 71 4

32 2 72 4

33 2 73 1

34 1 74 2

35 1 75 3

36 1

37 1

38 2

39 2

40 2
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