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Gòej ØeosMe ueeskeâ mesJee DeeÙeesie 
ØeJeòeâe (heg®<e/ceefnuee) jepekeâerÙe FCšj keâeuespe hejer#ee 2020 

hee"dÙe›eâce 

Yeeweflekeâer 
1- Ùeebef$ekeâer: meefoMe yeerpeieefCele, meefoMe SJeb DeefoMe keâe iegCeveheâue, 
meefoMeeW keâer meJe&meefcekeâe, meefoMe kewâuekegâueme keâer he=‰Yetefce, jsKee, he=‰ 
SJeb DeeÙeleve kewâuekegâueme keâer DeJeOeejCee, ØeJeCelee, [eFJepexvme Deewj 
keâue& keâe Yeeweflekeâ DeLe& , ieewme SJeb mšeskeâ keâe ØecesÙe~ 
õJÙeceeve kesâvõ, IeÇtCeea efveoxMe leb$e, keâeefjDeeefueme yeue, ÂÌ{ efheC[ keâer 
ieefle, peÌ[lJe-DeeIetCe&, meceevlej SJeb uecyeJele De#eerÙe ØecesÙe, ieesuee, 
efjbie, yesueve SJeb Ûeef›eâkeâe keâe peÌ[lJe-DeeIetCe&, keâesCeerÙe mebJesie, yeue-
DeeIetCe&, kesâvõerÙe yeue, kesâheuej kesâ efueS efveÙece, Ghe«en keâer ieefle 
(YetmLeweflekeâer Ghe«en meefnle) iewueerefueÙeve ™heevlejCe meceerkeâjCe, õJÙeceeve 
SJeb uecyeeF& keâe Jesie kesâ meeLe heefjJele&ve, keâeue-Je=efæ, JesieeW keâe Ùeesie 
Deewj õJÙeceeve-Tpee& meceleguÙelee keâe mecyevOe~ 
 OeejejsKeerÙe SJeb efJe#eesheYe ØeJeen, jsveeu[ mebKÙee, mšeskeäme keâe 
efveÙece, heeFpegueer keâe met$e, kesâMeveueer ceW õJe keâe ØeJeen, yejveewueer keâe 
met$e SJeb DevegØeÙeesie, he=‰ leveeJe~ 
 Øeefleyeue SJeb efJeke=âefle keâe mecyevOe- ngkeâ keâe efveÙece, ØelÙeemLelee 
iegCeebkeâ, heeÙemeeb-efveMheeflele ØelÙeemLe Tpee&~ 
Yeeweflekeâ peiele SJeb ceeheve, Megæ ieeeflekeâer, ieefle kesâ efveÙece, keâeÙe&, Tpee& 
SJeb Meefòeâ, ieg™lJee<e&Ce 
2- leeheerÙe Yeeweflekeâer: leehe keâer mebkeâuhevee SJeb MetvÙelee efveÙece T<cee 
ieeflekeâer keâe ØeLece efveÙece SJeb Deevefjkeâ Tpee&, meceleeheerÙe SJeb ™æes<ce 
heefjJele&ve~ T<cee ieeflekeâer keâe efÉleerÙe e fveÙece, Svš^eheer keâeveex Ûe›eâ SJeb 
keâeveexFbefpeve, cewkeämeJesue kesâ G<ceeieeflekeâer mecyevOe, keäueeefmeÙeme keäueshejeve 
meceerkeâjCe, heesjme hueie ØeÙeesie SJeb petue –Leecemeve ØeYeeJe~  
iewmeeW keâe DeCegieefle efmeæevle, cewkeämeJesue kesâ DeCegieefle efJelejCe keâe efveÙece~ 
Deewmele Jesie, Jeie& ceeOÙe cetue Jesie SJeb meJee&efOekeâ ØeeefÙekeâlee Jeeues Jesie keâer 
ieCevee~ mJeleb$elee keâesefš, Tpee& keâe meceefJeYeepeve keâe efveÙece, iewmeeW keâer 
efJeefMe° T<cee ceeOÙe cegòeâ heLe, heefjJenve IešveeSb~ 
ke=âef<Cekeâe efJeefkeâjCe, mšerheâve keâe efveÙece SJeb vÙetšve keâe Meerleueve efveÙece, 
Jeerve keâe efveÙece, jsues peerve keâe efveÙece, hueebkeâ keâe efveÙece, meewj 
efmLejebkeâ, ™æes<ce efJeÛegcyekeâve Éeje efvecve leehe keâe Glheeove~ 
DeeoMe& iewme keâe JÙeJenej leLee iewmeeW keâe DeCegieefle efmeæevle~ 
3- lejbie SJeb oesueve:- 
 oesueve, mejue DeeJele& ieefle, Øeieeceer SJeb DeØeieeceer lejbieW, 
DeJecebefole DeeJele&ieefle, ØeCeesefole oesueve leLee Devegveeo, Devegveeo keâer 
leer#Celee, lejbie ieefle, meceleueerÙe SJeb ieesueerÙe lejbieW, lejbieeW keâe 
DeOÙeejesheCe, DeeJeleea lejbieeW keâe hegâefjÙes efJeMues<eCe- JeieeaÙe leLee ef$eYegpeve-
keâlee& lejbieW, keâueeJesie SJeb mecetn Jesie, efJemhevo 
4- ØekeâeefMekeâer- meceDe#eerÙe efvekeâeÙe kesâ ØeOeeve efJevogS, heleues uesmeeW kesâ 
mebÙeespeve hej DeeOeeefjle mejue ØeMve, vesef$ekeâe-jscme[ve Je neFiesvme~ 
neFiesvme keâe efmeæevle, JÙeeflekeâjCe kesâ ve™heCe keâer MeleX, Ùebie keâe oes 
heefóÙeeW keâe ØeÙeesie~ 

DeeÙeece SJeb lejbiee«e keâe efJeYeepeve, hesâvesue keâe efÉkeâ efØepce, vÙetšve –
yeueÙe, ceeFkeâumeve keâe JÙeeflekeâjCeceeheer meerOeer keâesj (Straight edge). 

Skeâue, efÉkeâ, yeng efPejea Éeje, efJeJele&ve, jwues efvekeâ<e (keâmeewšer), «esefšbie 
Je ØekeâeMeerÙe Ùeb$eeW keâer efJeYesove #ecelee~  
OeÇgJeerkeâjCe, OeÇgefJele ØekeâeMe (jsKeerÙe, Je=òeerÙe Je oerIeÇJe=òeerÙe) keâe GlheVe 
keâjvee leLee mebmetÛeve, yeÇgmšj keâe efveÙece, neFiesvme keâer efÉkeâ DeheJele&ve 
keâe efveÙece, ØekeâeMeerÙe IetCe&ve, OeÇgJeCeceeheer, 
uesmej-keâeefuekeâ leLee mLeeefvekeâ mecyeælee, mJele: Je Øesefjle Glmepe&ve, uesmej 
Glme&peve kesâ yeejs ceW meeceevÙe DeefYeOeejCee-™yeer leLee nerefueÙece-efveÙee@ve 
uesmej~ 
5- efJeÅegle leLee ÛegcyekeâlJe:– iee@me-efveÙece leLee DevegØeÙeesie, efJeÅegle 
efJeYeJe, efkeâjÛee@heâ keâe efveÙece leLee DevegØeÙeesie, neršmšesve mesleg, yeeÙees-
mesJeš& efveÙece leLee Fmekeâe DevegØeÙeesie, SefcheÙej keâe heefjheLeerÙe efveÙece SJeb 
DevegØeÙeesie, ÛegcyekeâerÙe ØesjCe leLee #es leer›elee Je=òeerÙe, kegâC[ueer kesâ DeDe#e 
hej ÛegcyekeâerÙe #es$e, efJeÅegle ÛegcyekeâerÙe ØesjCe, hewâje[s leLee ueWpe keâe 
efveÙece, mJe leLee DevÙeesvÙe ØesjkeâlJe ØelÙeeJeleeaOeeje, Sue.meer.Deej. 
heefjheLe, ßesCeer SJeb meceevlej Devegveeo heefjheLe, keäJeeefuešer (iegCeJeòee 
iegCeebkeâ), ØelÙeeJeleea mesleg, cewkeämeJesue kesâ meceerkeâjCe leLee efJeÅegle ÛegcyekeâerÙe 
lejbieW, efJeÅegle ÛegcyekeâerÙe lejbieeW keâer DevegØemLe Øeke=âefle, hJeeFbefšie meefoMe,-
Øeefle.,-Deveg-, ueesn,-, Øeefleueewn- leLee hesâjer- ÛegcyekeâlJe (iegCeelcekeâ), 
MewefLeuÙe~ 
6- DeeOegefvekeâ Yeeweflekeâer:- neF[^espeve hejceeCeg keâe yeesj keâe efmeæevle, 
Fueskeäš^eve Ûe›eâCe, heeGueer keâe DeheJepe&ve efmeæevle, ØekeâeMeerÙe leLee 
Skeäme-efkeâjCe mheskeäš^e, efoefMekeâ keäJeevšceerkeâjCe, mšve&-ieWjuee@keâ keâe 
ØeÙeesie, hejceeCeg keâe meefoMe cee@[ue, mheskeäš^ue heo, mheskeäš^ue jsKeeDeeW keâe 
met#ce mebj#eCe, pes.pes. leLee Sue-Sme Ùegicekeâ peercee@ve, jeceve, ØekeâeMe-
efJeÅegle SJeb keâechešve-ØeYeeJe, o yeÇeiueer lejbieW, lejbie keâCe Éwle, 
Deefveef§elelee keâe efmeæevle, keäJeebšce Ùeebef$ekeâer keâer DeJeOejCeeÙeW, ßeesef[pej 
lejbie meceerkeâjCe leLee (1) yeekeäme ceW keâCe, (2) meesheeve-efJeYeJe ceW ieefle 
SJeb (3) Skeâue efJeceerÙe jsKeerÙe DeeJeleea ueesuekeâ ceW GheÙeesie, DeeFieve-
ceeve, peeuekeâ, efJeefMe° T<cee, Tpee& yewC[, keâe@veer-hesveer cee[ue (Skeâue 
efJeceerÙe), Tpee& iewhe, OeelegDeeW, DeOe&ÛeeuekeâeW SJeb kegâÛeeuekeâeW ceW Devlej, 
leehe kesâ meeLe heâceea mlej keâe heefjJele&ve, ØeYeeJeer õJÙeceeve~ 
 jsef[ÙeesOeefce&lee, Deuheâe, yeerše leLee ieecee efJeefkeâjCe, Deuheâe Üeme 
keâe ØeejefcYekeâ efmeæevle, veeefYekeâerÙe yevOeve Tpee&, DeOe&cetueevegheeeflekeâ 
õJÙeceeve met$e, veeefYekeâerÙe efJeKeC[ve leLee mebueÙeve, ØeejefcYekeâ efjÙekeäšj 
Yeeweflekeâer, cetue keâCe, keâCe lJejkeâ, meeFkeäueesš^eve, jsKeerÙe lJejkeâ, 
DeefleÛeeuekeâlee keâer ØeejefcYekeâ OeejCee~ 
7- Fueskeäš^eefvekeâ- efvepe leLee yee¢e Deæ& Ûeeuekeâ, heerSve meefvOe, (P-N 

Junction) T<cee ØeeflejesOekeâ, pesvej [eÙees[, Deewj DeefYeuee#eefCekeâ Je›eâ, 
efÉOeÇgJeerÙe SJeb Skeâ OeÇgJeerÙe š^ebefpemšj, meewj mesue, [eÙees[ SJeb š^ebefpemšj 
keâe efo°erkeâjCe ØeJeOe&ve, Åeesuekeâ, cee@[guesšj leLee mebmetÛekeâ kesâ ™he ceW 
GheÙeesie, jsef[Ùees-DeeJe=efòe lejbieeW keâe mebmetÛeve, ueeefpekeâ iesš leLee Gmekeâer 
melÙe leeefuekeâe leLee DevegØeÙeesie~ 
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hee@ueeršsefkeävekeâ ueskeäÛejj hejer#ee 2021-I 

Yeeweflekeâ efJe%eeve 
JÙeeKÙee meefnle nue ØeMve-he$e 

1.  To bodies of differnt mass are moving with 
same kinetic energy of tranlation. Which of the 
following is correct? 

  efYeVe õJÙeceeve kesâ oes efheC[ meceeve jsKeerÙe ieeflepe Tpee& 
mes ieefleceeve nw~ efvecve ceW mes keâewv-mee mener nw? 

 (a) Both bodies will have same linear momentum  
  / oesveeW efheC[eW keâe jsKeerÙe mebJesie meceeve nesiee~ 
 (b) Body with greater mas will have greater 

linear momentum  
  /DeefOekeâ õJÙeceeve Jeeues efheC[ keâe jsKeerÙe mebJesie DeefOekeâ 

nesiee~  
 (c) Body with smaller mass will have greater 

linear momentum /keâce õJÙeceeve Jeeues efheC[ keâe 
jsKeerÙe mebJesie DeefOekeâ nesiee~ 

 (d) None of the above / Ghejesòeâ ceW mes keâesF& veneR~ 

Ans. (b) : ceevee efheC[ kesâ õJÙeceeve ›eâceMe: 
1

m Deewj 
2

m nQ leLee 
Ûeeue 

1
v Deewj 

2
v nQ~  

   henues efheC[ keâer ieeflepe Tpee& 2

1 1 1

1
E m v

2
 

 otmejs efheC[ keâe ieeflepe Tpee& 2

2 2 2

1
E m v

2
 

2 2

1 1 2 2

1 1
m v m v

2 2
  

 
2 2

1 2

1 2

P P

m m
 

 
2

1 1

2

22

P m

mP
 

 2
P M  

 P m  
Dele: GheÙeg&òeâ mes mhe° nw efkeâ efpeme efheC[ keâe õJÙeceeve DeefOekeâ nesiee 
Gmekeâe mebJesie Yeer DeefOekeâ nesiee~ 
2.  The dimensional formula for latent heat is - 
  ieghle T<cee keâe DeeÙeeceer met$e nw- 

 (a) 0 2 2
M L T   (b) 2

M L T  

 (c) 2 2
M L T  (d) 2 1

M L T  

Ans. (a) : ieghle T<cee keâe DeeÙeeceer met$e · T<cee/õJÙeceeve DeeÙeeceer 

met$e  2 2
M L T / M  

 0 2 2
M L T  

peneB, M õJÙeceeve, L uecyeeF&, T meceÙe  

3.  Oil floating on the surface of water appears 
coloured in white light. The expected thickness 
of oil film is -   

  Heeveer keâer melen hej lewjves Jeeuee lesue meHesâo ØekeâeMe ceW 
jbieerve efoKeeF& oslee nw~ lesue efHeâuce keâer Dehesef#ele ceesšeF& 
nw- 

 (a) 100 Å  
 (b) 10,000 Å 
 (c) 1mm 
 (d) 1cm 
Ans. (*) : Øeefleefyebye ØeCeeueer ceW jÛeveelcekeâ JÙeeflekeâjCe kesâ efueS met$e- 

 2 t c o s r 2 n 1
2

 

 2 1 .4 t c o s o 2 n 1
2

 

 t 2 n 1
5 .6

 

 
1 0

5 6 0 0 1 0
t 2 n 1

5 .6
 

 7
t 2 n 1 10  

 t DeefOekeâlece kesâ efueS, n 5  
 7

m ax
t 2 6 1 1 0  

   10
13000 10  

  13000 Å  
 

m a x m a x
t T 1 3 0 0 0 Å  

4.  Position vector r


of a particle varies with time 
't' according to the following -  

  efkeâmeer keâCe keâe efmLeefle meefoMe nw meceÙe kesâ meeLe efvecJeled 
yeouelee nw- 

  cee$ekeâ, meceÙe hej lJejCe keäÙee nesiee? 
 (a) 0/MetvÙe  
 (b) 1unit /1 cee$ekeâ  
 (c) 2 unit /2 cee$ekeâ 
 (d) 3 unit / 3 cee$ekeâ 

Ans. (a) : efoÙee nw- 

 2 2ˆ ˆr t s in t i c o s t j


 

 d r ˆ ˆ2 sin t. co s t i 2 co s t s in t j
d t

 

    ˆ ˆs in 2 t i s in 2 t j  

 2 2 ˆ ˆd r / d t 2 co s 2 t i 2 co s 2 t j  

(hejer#ee efleefLe : 22 efomecyej, 2021) 
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2

2
t k / 4

d r ˆ ˆ0 i 0 j
d t

 

 
2

2
t k / 4

d r
0

d t
  

5.  Assertion (A) :  In Young's double slit 
 experiment, interfernace 
 pattern disappears when 
 one of the slits is closed. 

  Reason (S) : Interfernece occurs due to 
superposition of light waves 
from two coherent sources.  

  Choose the correct answer from the code given 
below : 

  DeefYekeâLeve (A) : Ùebie kesâ efÉ-jsKeeefÚ$e ØeÙeesie ceW 
JÙeeflekeâjCe hewšve& Skeâ jsKeeefÚõ keâes yebo keâjves hej 
efJeueghle nes peelee nw~ 

  keâejCe (R) : JÙeeflekeâjCe oes mecyeæ ŒeesleeW mes GlheVe 
ØekeâeMe lejbieeW kesâ DeOÙeejesheCe mes neslee nw~ 

  veerÛes efoS ieS keâes[ mes mener Gòej ÛegveW- 
 (a) Both (A) and (R) are true and (R) is the 

correct explanation of (A) / Deewj oesveeW mener nw 
Deewj keâer mener JÙeeKÙee keâjlee nw~  

 (b) Both (A) and (R) are true but (R) is the not 
correct explanation of (A) / (A) Deewj (R) oesveeW 
mener hejvleg (A), (R)  keâer mener JÙeeKÙee veneR keâjlee nw~  

 (c) (A) si true but (R) is false / (A) mener nw efkeâvleg 
(R) ieuele nw~ 

 (d) (A) is false but (R) is true / (A) ieuele nw efkeâvleg 
(R) mener nw~ 

Ans. (c) : Ùebie kesâ efÉ-jsKeeefÚõ ØeÙeesie ceW efkeâmeer Skeâ jsKeeefÚõ keâes 
yebo keâjves hej JÙeeflekeâjCe hewšve& ieeÙeye nes peelee nw keäÙeeWefkeâ oes megmebiele 
ŒeesleeW mes ØekeâeMe lejbieeW kesâ DeOÙeejesheCe kesâ keâejCe JÙeeflekeâjCe GlheVe 
neslee nw pees efkeâ Skeâ efÚõ yevOe nes peeves hej Skeâ-Skeâ meeOeejCe efkeâjCe 
keâer lejn JÙeJenej keâjlee nw~  
6.  In a carnot engine, the temperature of sink is 

27°C. If efficiency of engine is 40%, then the 
temperature of source will be -  

  Skeâ keâeveex Fbpeve ceW efmebkeâ keâe leehe 27°C nw~ Ùeefo Fbpeve 
keâer o#elee 40% nw, lees Œeesle keâe leehe nesiee- 

 (a) 2770oC  
 (b) 227 oC  
 (c) 453 oC  
 (d) 108 oC  
Ans. (b) : efoÙee nw- 

 o

1
4 0T 2 7 2 7 3 3 0 0 K , 4 0 %

1 0 0
 

o#elee 1

2

T
1

T
 

 
2

4 0 0 3 0 0
1

1 0 0 T
 

 
2

3 0 0 6 0

T 1 0 0
 

 o

2
T 5 0 0 K  

  °C = K – 273 
 = 500 – 273 

 o

2
T 2 2 7 C  

7.  Which of the followings an odd function?   
  efvecve ceW mes keâewve Skeâ efJe<ece Heâueve nw? 
 (a) |x|  
 (b) x  
 (c) 2

x  
 (d) x sin x  
Ans. (b) :  

 f x 1 1  

  f x 1 1  
             1 1  

  f x f x ev en fu n c tio n  

 2
f x x  

  2
f x x  

  f x f x ev en fu n c tio n  

 f x x  

  f x x  

  f x f x o d d fu n c tio n  

 2
f x x  

  2
f x x  

  f x f x ev en fu n c tio n  

 f x x sin x  

  f x x sin x  

  f x f x ev en fu n c tio n  

8.  The fundamental law of classical mechanics is -   
  keäueeefmekeâue Ùeebef$ekeâer keâe ceewefuekeâ efveÙece nw- 

 (a) Newton's first law / vÙetšve keâe ØeLece efveÙece   
 (b) Newton's second law / vÙetšve keâe efÉleerÙe efveÙece  
 (c) Newton's third law / vÙetšve keâe le=leerÙe efveÙece 
 (d) None of the above / Ghejesòeâ ceW mes keâesF& veneR  

Ans. (a) : keäueeefmekeâue Ùeebef$ekeâer Skeâ #eweflekeâ efmeæeble nw pees Øe#eshÙe mes 
ueskeâj ceMeervejer kesâ kegâÚ efnmmeeW lekeâ Deewj Debleefj#e Ùeeve, «eneW, efmeleejeW 
Deewj DeekeâeMeiebieeDeeW pewmes KeieesueerÙe JemlegDeeW keâer ieefle keâe JeCe&ve 
keâjlee nw~ Dele: mhe° nw efkeâ keäueeefmekeâue Ùeebef$ekeâer keâe ceewefuekeâ efveÙece-
vÙetšve keâe ØeLece efveÙece nw~  
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9.  In Michelson interferometer with 
monochromatic light, when mirrors are exactly 
perpendicular, the fringes are -   

  SkeâJeCeea ØekeâeMe kesâ meeLe ceeFkesâumeve JÙeeflekeâjCeceeheer ceW 
peye ohe&Ce efyeukegâue uebyeJele nesles nQ, eføebâpes nesleer nw- 

 (a) Straight line /meerOeer jsKee   
 (b) Circular /Je=òeekeâej  
 (c) Parabolic /hejJeueefÙekeâ 
 (d) Elliptical / oerIe&Je=òeekeâej 

Ans. (b) : efÛe$e mes,  
 Ùeefo ohe&Ce Deewj ØekeâeMe Œeesle Skeâ-otmejs kesâ uecyeJele nes lees 
eføeâpe keâe hewš&ve Je=òeerÙe ™he ceW Øeehle neslee nw~ 
Dele: mhe° nw peye ohe&Ce efyeuekegâue uecyeJele nes eføebâpes Je=òeekeâej Øeehle 
neslee nw~ 

 
10.  a ray of light is incident on the surface of a 

glass plate of refractive index 1.5 at polarizing 
angle. What is the angle of polarization?  

  ØekeâeMe keâer Skeâ efkeâjCe 1.5 DeheJele&veebkeâ Jeeueer Skeâ 
keâeBÛe heefókeâe keâer melen hej OeÇgJeCe keâesCe hej Deeheeflele 
nesleer nw~ OegÇJeCe keâesCe keäÙee nw? 

 (a) 56.3o 
 (b) 33.7o  
 (c) 90o 
 (d) None of the above / Ghejesòeâ ceW mes keâesF& veneR 

Ans. (a) : efoÙee nw- 
 1 .5  

 OeÇgJeCe keâesCe p
i ?  

 p
ta n i   

 p
1 .5 ta n i  

 1

p
i tan 1 .5  

 o

p
i 5 6 .3    

11.  If  1
y =

ta n h x
, then x is -  

  Ùeefo 1
y =

ta n h x
nw, lees nw- 

 (a) y 1
In

y 1
  (b) y 1

In
y 1

 

 (c) y 1
In

y 1
 (d) y 1

In
y 1

 

Ans. (*) :  

 1
y

ta n h x
 

 
x x

x x

e e
y

e e
 

 2 k 2 x
y e 1 e 1  

 2 x
y 1 e y 1  

 2 x y 1
e

y 1
 

 1 y 1
x n

2 y 1
  

 
y 1

x n
y 1

   

12.  If  ˆ ˆi , j  and k̂ are the unit vectors along x, y and 

z axes respectively, then which of the following 
is incorrect?  

  Ùeefo ˆ ˆi , j  leLee k̂ ›eâceMe: x, y leLee z De#eeW kesâ Skeâue 
meefoMe nw, lees efvecve ceW mes keâewve-mee DemelÙe nw? 

 (a) ˆ ˆi .i 1   

 (b) ˆ ˆj. j 1  

 (c) ˆ ˆk .k 1  
 (d) None of the above /Ghejesòeâ ceW mes keâesF& veneR  

Ans. (d) :  

 ˆ ˆ ˆ ˆ ˆ ˆi . i j. j k .k 1  

 
13.  A parallel beam of light of wavelength 5460 Å 

si incident at an angle of 30o on a plane 
transmission grating which has 6000 lines/cm. 
the highest order spectrum that can be seen is -  

  lejbieowOÙe& 5460 Å kesâ ØekeâeMe keâe meceeveevlej hegbpe Skeâ 

meceleue heejiece «esefšbie hej o
3 0 kesâ keâesCe hej Deeheeflele nw 

efpemeceW jsKeeSb/mesceer. nw~ mheskeäš^ce keâes DeefOekeâlece ›eâce 
efpemes osKee pee mekeâlee nw, Jen nw- 

 (a) 2 (b) 3  
 (c) 4 (d) 5 
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Ans. (a) : efoÙee nw- 

 10
5460 Å 5460 10 m  

 51 1
a b cm 1 0 m

6 0 0 0 6
 

 o
30  

   
a b sin

m  

    

5

1 0

11 1 0
6 2

5 4 6 0 1 0
 

 
1 0 0 0 0 0

m m 1 .5 o r m 2
6 5 5 2 0

 

14.  Consider the tossing of a die. What will be the 
probability that the die exhibits either the 
number 1 or the number 2?  

  Skeâ heemes keâes GÚeueves keâe efJeÛeej keâerefpeS~ mebKÙee 1 
DeLeJee mebKÙee 2 Deeves keâer ØeeefÙekeâlee keäÙee nesieer? 

 (a) 1

2
  (b) 1

3
  

 (c) 1

4
 (d) 1

6
 

Ans. (b) : heemes keâes GÚeueves hej 1 DeLeJee 2 Deeves keâer ØeeefÙekeâlee 

 1 1 1

6 6 3
  

15.  Fraunhofer spectrum is -   
  øeâe@venesHeâj mheskeäš^ce nw- 
 (a) Line absorption spectrum / jsKeerÙe DeJeMees<eCe 

mheskeäš^ce  
 (b) Band absorption spectrum / yewC[ DeJeMees<eCe 

mheskeäš^ce  
 (c) Line emission spectrum / jsKeerÙe Glmepe&ve mheskeäš^ce 
 (d) Band emission spectrum / yewC[ Glmepe&ve mheskeäš^ce 

Ans. (a) : ›eâerceesmHeâerÙej ceW hejceeCeg ØekeâeMeceb[ue mes Deeves Jeeueer 
ØekeâeMe keâer kegâÚ lejbieowOÙe& keâes DeJeMeesef<ele keâjles nQ~ Ùen DeJeMees<eCe 
ueeFveeW keâes pevce osles nQ~ Dele: mhe° nw efkeâ øeâeBvenesheâj mheskeäš^ce Skeâ 
jsKeerÙe DeJeMees<eCe mheskeäš^ce nesles nQ~  

16.  Which of the following states Clausius theorem  
for a reversible Carnot cycle?  

  efvecve ceW mes keâewve Skeâ Gl›eâceCeerÙe keâeveex Ûe›eâ kesâ efueS 
keäuee@efmeÙeme LÙeesjce keâes oMee&lee nw? 

 (a) d Q
0

T
  (b) d Q

0
T

 

 (c) d Q
0

T
 (d) d Q

T
constant 

Ans. (a) : Skeâ keâeveex Ûe›eâ kesâ efueS, Skeâ Ûe›eâ ceW T<cee 
n

Q ØeJesMe 
keâjleer nw Deewj 

i
Q heefòeÙeeW keâes iece& keâjleer nw~ Dele: T<cee, Ûe›eâ keâer 

mebjef#ele cee$ee veneR nw peyeefkeâ keâeveex meceerkeâjCe mes, 

 n h

i i

Q T
........ 1

Q T
 

Deewj FmeefueS ØelÙeskeâ efyevog hej efmemšce ceW ØeJesMe keâjves Jeeues G<cee Qn 
kesâ ™he ceW heefjYeeef<ele keâjles nQ lees 

 n

n i

Qd Q Q i

T T T  

 d Q
0

T
 (i) m ec ee r. m e s  

17.  In producing cooling by adiabatic 
demagnetization, we use - 

  ®æes<ce efJeÛegbyekeâve Éeje "b[e keâjves ceW nce ØeÙeesie keâjles 
nQ- 

 (a) Diamagnetic substance / ØeefleÛegbyekeâerÙe heoeLe& 

 (b) Ferromagnetic substance  / ueewnÛegbyekeâerÙe heoeLe& 

 (c) Paramagnetic substance / DevegÛegbyekeâerÙe heoeLe& 

 (d)  Non-magnetic substance / DeÛegbyekeâerÙe heoeLe& 

Ans. (b) : ™æes<ce efJeÛegbyekeâve Éeje ueewnÛegbyekeâerÙe heoeLe& keâes "b[e 
keâjles nw~  

18.  If  
0

μ and 
0
∈  are permeability and permittivity 

of free space respectively, then what is the 
speed of light in free space?  

  Ùeefo 
0

μ leLee 
0
∈ ›eâceMe: efveJee&le kesâ efueS heejiecÙelee 

leLee hejeJewÅegleebkeâ nw, lees efveJee&le ceW ØekeâeMe keâer Ûeeue 
keäÙee nw? 

 (a) 0 0   

 (b) 
0 0

1
 

 (c) 0

0

 

 (d) None of the above /Ghejesòeâ ceW mes keâesF& veneR 

Ans. (b) : nce peeveles nQ efkeâ  

 2
E E E  

2B B
. E E

t t
E   

2E
B . E

t
 

2

o o o o2

E E E
O B

t t tx
  
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2 2

o o 2 2

E E
.........( i )

t x
 

lejbie kesâ meeOeejCe meceerkeâjCe mes-- 
2 2

2

2 2

A A
V .........( ii )

x t
  

meceerkeâjCe Deewj mes, 

2

o o

1
v  

o o

1
v   

19.  The first derivative of Laguerre function 

3
L x  i.e.  

3

d
L x

d x
is equal to - 

  ueeiesj Heâueve 3
L x keâe ØeLece DeJekeâue DeLee&le 

3

d
L x

d x
 yejeyej nw- 

 (a) 2
18 18 x 3x   

 (b) 2
18 18 x 3x   

 (c) 2
18 18 x 3x  

 (d) 2
18 18 x 3x  

Ans. (b) : ueeiesj Heâueve 
n

L x keâe ØeLece DeJekeâueve  

 
x n

n x

n n

e d
L x x e

n ! d x
 

 
x 3

3 x

3 3

e d
L x x e

3 ! d x
 

 
x 2

3 x 3 x

2

e d
3 x e x e

6 d x
 

 
x 2

2 x 3 x

2

e d
2 x e x e

6 d x
 

 
x

x 2 x 2 x 3 xe d
6 x e 3 x e 3 x e x e

6 d x  

 
x

x x x 2 x 2 x 3 2e
6 e 6 x e 1 2 x e 6 x e 3 x e x e

6
 

2 3

3

1
L x 1 1 8 x g x x

6
 

2

3

d
6 L x 1 8 1 8 x 3 x

d x
  

20.  Which of the following has least surface area 
for a given volume?   

  efoS ieS DeeÙeleve kesâ efueS efvecve ceW mes efkeâmekeâe he=‰erÙe 
#es$e vÙetvelece nw? 

 (a) Cube / Ieve   

 (b) Cone / Mebkegâ 

 (c) Sphere / ieesuee 

 (d) Cylinder / yesueve 

Ans. (c) : Je<ee& keâer yetboW Ùee efkeâmeer Yeer Øekeâej kesâ yegueyegues pees ncesMee 
ieesueekeâej nesles nQ Ssmee FmeefueS nw keäÙeeWefkeâ lejue melen #es$e keâes keâce 
keâjves keâer keâesefMeMe keâjlee nw melen kesâ DeCegDeeW ceW GÛÛe mebYeeefJele Tpee& 
nesleer nw~ Ssmee keâjves kesâ efueS pees Deekeâej meyemes kegâMeuelee mes ØeyeefvOele 
keâjlee nw Jen Skeâ ieesueekeâej #es$e neslee nw~ 

Dele: GheÙeg&òeâ mes mhe° nw efkeâ Ieve, Mebketâ, yesueve leLee ieesuee kesâ meceeve 
DeeÙeleve kesâ vÙetvelece he=‰erÙe #es$eHeâue ieesuee kesâ meceeve DeeÙeleve kesâ 
vÙetvelece he=‰erÙe #es$eHeâue ieesuee keâe nesiee~  

21.  Phase space for a one-dimensional harmonic 
oscillator of constant energy is…… 

  efmLej Tpee& kesâ Skeâ-efJeceerÙe neceexefvekeâ oesefue$e kesâ efueS 
ÛejCe mLeeve neslee nw.......~ 

 (a) Parabolic / hejJeueÙeekeâej  

 (b) Hyperbolic / DeeflehejJeueÙeekeâej  

 (c) Circular / Je=òeerÙe  

 (d) Elliptical / oerIe&Je=òeerÙe  

Ans. (d) : efmLej Tpee& Jeeues Skeâ DeeÙeeceer neceexefvekeâ oesuekeâ kesâ efueS 
ÛejCe Debleefj#e Øe#eshe heLe Skeâ efoIe&Je=le neslee nw~  

22.  An ordinary differential equation is given as  
d y

= f x, y
d x

.  

  Skeâ meeceevÙe DeJekeâue meceerkeâjCe d y
= f x, y

d x
efoÙee 

ieÙee nw~ 

  Fmekeâes nue keâjves kesâ efueS efkeâleveer ØeejbefYekeâ MeleeX keâer 
DeeJeMÙekeâlee nesieer? 

 (a) Zero / MetvÙe    

 (b) One / Skeâ   

 (c) Two / oes 

 (d) Cannot say / keân veneR mekeâles  

Ans. (b) : ØeLece keâesefš kesâ meeOeejCe DeJekeâue meceer. pewmes 
d y

F ( x , y )
d x

keâes nue keâjves kesâ efueS kesâJeue Skeâ ØeejbefYekeâ Mele& keâer 

DeeJeMÙekeâlee nesleer nw~ Ùen Mele& Deeceleewj hej Skeâ efJeefMe° efyevog hej 
Deeefßele Ûej (y) keâe ceeve yeleeleer nw, efpeme mes DeJekeâue meceer. keâe Skeâ 
DeefæleerÙe nue Øeehle neslee nw~    

23.  The internal energy of a system changes in -  
  Skeâ efvekeâeÙe keâer Deebleefjkeâ Tpee& efkeâmeceW heefjJeefle&le     

nesleer nw? 
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 (a) Isothermal change / meceleeheer heefjJele&ve   

 (b) Adiabatic change / ®æes<ce heefjJele&ve  

 (c) Free expansion / mJeleb$e efJemleej  

 (d) Cyclic process / Ûe›eâerÙe Øe›eâce  

Ans. (b) : efkeâmeer efvekeâeÙe keâer Deebleefjkeâ Tpee&, ™æes<ce heefjJele&ve ceW 
heefjJeefle&le neslee nw~ 

™æes<ce heefjJele&ve kesâ efueS, 
 Q O J  

U Q W  

 
ad

U W  

 v f i
U C T T  

 ad v f i
U W C T T  

  efkeâmeer DeeoMe& iewme kesâ efueS ™æes<ce Øe›eâce ceW efkeâmeer efmemšce Éeje 
efkeâÙee ieÙee keâeÙe& Gme Øe›eâce kesâ Debeflece leeheceeve leLee ØeejefcYekeâ 
leeheceeve kesâ meceevegheeleer neslee nw~  

24.  If c is speed of light, then at what speed the 
total energy of a particle is 'n' times its rest 
energy?  

  Ùeefo c ØekeâeMe keâer Ûeeue nw lees efkeâme Ûeeue hej keâCe keâer 
kegâue Tpee& efJejece Tpee& kesâ n iegvee nesieer? 

 (a) 
2

1
c 1

n
  

 (b) 

1

2

2

1
c 1

n
  

 (c) 

3

2

2

1
c 1

n
 

 (d) None of the above / Ghejesòeâ ceW mes keâesF& veneR 

Ans. (b) : efoÙee nw, 

 ØekeâeMe keâer Ûeeue C  ceer./mes. 

 kegâue Tpee& 2

o
E n m c  
2

o

2

2

m c
E

v
1

c

  

 
2

2 o

o
2

2

m c
n m c

v1
c

 

 
2

2

v 1
1

c n
 

 
2

2 2
v 11

c n
 

 
2

2 2
v 11

c n
 

 
1

2

2

1
v c 1

n
 

25.  If the symbols have their usual meaning, then 
the resolving power of a plane transmission 
grating is -   

  Ùeefo mebkesâleeW kesâ meeceevÙe DeLe& nes, lees Skeâ meceleue 
heejceieve «esefšbie keâer efJeYesove #ecelee nw- 

 (a) nN   (b) 1

n N
  

 (c) n

N
 (d) N

n
 

Ans. (a) : efkeâmeer ØekeâeMeerÙe Ùeb$e keâer yengle efvekeâš efmLele oes JemlegDeeW 
kesâ Deueie-Deueie Øeefleefyecye efoKeeves keâer #ecelee keâes efJeYesove #ecelee 
keânles nQ~ Skeâ efJeJe&leve «esefšbie keâer efJeYesove #ecelee keâes oes yeejerkeâer mes 
Deuei lejbieowOÙe& kesâ Deueie-Deueie DeefOekeâlece efveJele&ve yeveeves keâer #ecelee 
kesâ ™he ceW heefjYeeef<ele efkeâÙee ieÙee nw, 
Ùeefo Deewj d oes heÌ[esmeer JeCe&›eâceerÙe jsKeeDeeW keâer lejbieowOÙe& nw 

lees «esefšbie keâer efJeYesove 
d

#ecelee nesieer~  

 n N
d

w 

peneB,  n  mheskeäš^ce keâe ›eâce, 
 N  kegâue mebKÙee 

26.  What is conserved in an inelastic collision?   
  DeØelÙeemLe mebIeó ceW keäÙee mebjef#ele jnlee nw? 

 (a) Kinetic energy / ieeflepe Tpee&  

 (b) Potential Energy / efmLeeflepe Gpee&  

 (c) Total energy / kegâue Tpee& 

 (d) Momentum / mebJesie 

Ans. (d) : DeØelÙeemLe mebIeó Skeâ mebIeó nw efpemeceW ieeflepe Tpee& keâe 
vegkeâmeeve neslee nw peyeefkeâ efmemšce keâe mebJesie DeØelÙeemLe mebIeó ceW 
mebjef#ele neslee nw peyeefkeâ ieeflepe Tpee& mebjef#ele veneR nesleer nw~ 

 mebJesie DeØelÙeemLe mebIeó Ùee ØelÙeemLe mebIeó oes ceW mebjef#ele 
neslee nw~  

27.  What will be the thickness of a quarter wave 
plate made of quartz for wavelength 
λ = 5000Å and refractive index 

0
μ = 1 .553 and 

c
μ = 1 .543 ?  

  lejbieowOÙe& λ = 5000Å  leLee DeheJele&veebkeâ λ = 5000Å  

Deewj 
c

μ = 1 .543 kesâ efueS keäJeeš &dpe keâer yeveer Skeâ 
ÛelegLeeËMe lejbie heefókeâe keâer ceesšeF& keäÙee nesieer? 
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 (a) 3
5.00 10 cm   

 (b) 3
3.75 10 cm  

 (c) 3
2.50 10 cm  

 (d) 3
1 .25 10 cm  

Ans. (*) : efoÙee nw,  

 10
5000 Å 5000 10 m  

 
o c

1 .5 5 3, 1 .5 4 3  

Heefókeâe keâer ceesšeF& t ?  

c o
t

4
  

 
1 0

5 0 0 0 1 0
1 .5 4 3 1 .5 5 3 t

4
 

 
1 0

5 0 0 0 1 0
0 .0 1 0 t

4
 

 5
t 1 .25 10 m  

 3
t 1 .25 10 cm   

28.  Which of the following is correct for 

lo g
2 2

z = x + y ?  

  lo g
2 2

z = x + y  kesâ efueS efvecve ceW mes keâewve-mee mener 

nw? 

 (a) 
2 2

2 2

z z

d x d y
  

 (b) 
2 2

2 2

z d z
2

d x d y
  

 (c) 
2 2

2 2

z z
2

x y
 

 (d) 
2 2

2 2

z z

x d y
 

Ans. (d) :  

 2 2
z n x y  

2 2

d z 2 x

d x x y
  

 
2 2 22

2 2
2 2

4 x 2 x yd z

d x x y
 

 
2 2 2

22
2 2

d z 2 x 2 y
.. . . . . . . .(1)

d x x y
 

Fmeer Øekeâej 

 

 
2 2 2

2 2
2 2

d z 2 y 2 x
... . . . .( i i )

d y x y
 

 meceer. (i) Deewj (ii) mes  

 
2 2

2 2

d z d z

d x d y
 

29.  A metal ball has a surface area of 200 cm2 and 
temperature is 527oC. The ball is kept in a 
vessel at 27oC. If the emissivity of metal is 0.4, 
then rate of loss of heat is - 

  (Given, -8 2 4σ = 5 .67 × 10 J /m secK ) 

  Skeâ OeeeflJekeâ ieWo keâer melen keâe #es$eHeâue 200cm2 leLee 
leehe 527oC nw~ ieWo 27oC leehe Jeeues yele&ve ceW jKeer nw~ 
Ùeefo Oeeleg keâer Glpe&keâlee 0.4 nw, lees ieWo Éeje T<cee kesâ 
#eÙe nesves keâer oj nw- 

  (efoÙee ieÙee nw, -8 2 4σ = 5 .67 × 10 J /m secK ) 

 (a) 182 Watt / 182 Jeeš  

 (b) 282 Watt / 282 Jeeš 

 (c) 242 Watt / 242 Jeeš 

 (d) None of the above / Ghejesòeâ ceW mes keâesF& veneR 

Ans. (a) : efoÙee nw-  

 
o 8

1
T 5 2 7 2 7 3 K , 5 .6 7 1 0  

 800K  

 2

2
T 2 7 3 2 7 K , A 2 0 0 cm  

     300K    2 2
A 2 10 m  

 e 0.4  

4 4

1 2

Q
A T T e

t
  

 8 2 4 4
5 .6 7 1 0 2 1 0 2 0 0 3 0 0 0 .4  

 2 8 8
4.536 10 10 10 4015  

 Q
1 8 2 .1 2

t
 

 Q
1 8 2 w att

t
 

30.  Helium - Neon laser is -   
  nerefueÙece - efveÙee@ve uespej nw- 

 (a) Two level laser / oes uesJesue ues]pej  

 (b) Three level laser / leerve uesJesue ues]pej  

 (c) Four level laser / Ûeej uesJesue ues]pej 

 (d) Five level laser / heeBÛe uesJesue ues]pej 
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Ans. (c): nerefueÙece-efveÙeeBve uespej Skeâ Ûeej-mlejerÙe uespej nw, Ùen 
Ûeej-mlejerÙe ØeCeeueer ner Fme uespej keâes mebÛeeefuele keâjves kesâ efueS 
DeeJeMÙekeâ hebefhebie Deewj Tpee& kesâ ØeYeeJeer Glmepe&ve keâes mebYeJe yeveeleer nw~   

31.  Two beams made of same material have equal 
lengths and equal weights. First one has 
circular cross section and second has square 
cross section. What will be the ratio of loads 
required to produce equal depression?  

  Skeâ heoeLe& kesâ yeves oes oC[eW keâer uecyeeF& meceeve leLee 
Yeej yejeyej nw~ henues keâer DevegØemLe keâeš Je=òeer nw leLee 
otmejs keâer DevegØemLe keâeš Jeiee&keâej nw~ Kejeye ef[ØesMeve 
GlheVe keâjves kesâ efueS JeebefÚle YeejeW kesâ Devegheele keäÙee 
nesiee? 

 (a) : 2   (b) : 3  
 (c) : 4  (d) : 5  

Ans. (b) : met$e 

 
3

w
,

3Y I

  peneB W  Yeej,   uecyeeF&  

 I peÌ[lJe DeeIetCe& (Jeiee&keâej) 
4

b

1 2
 

Je=òeekeâej yeerce kesâ efueS,  

 
3

4

w 4

3 y A r

  

 
3

41
4 w

3 yr
   .... (i) 

  Jeiee&keâej yeerce kesâ efueS, 

 
3

2 4

W 1 2

3 yb

  

 
3

2 2
2

4 W

y y


  .... (ii) 

meceer. (i) Deewj (ii) mes... 

 
3 2 4

1

4 3

2

4 W y r

3 y r 3 W




 

 1

2
3
  

 

32.  Venturimeter is based on -   
  JesvÛegjerceeršj DeeOeeefjle nw- 
 (a) Stokes law / mšeskeäme kesâ efveÙece hej   
 (b) Archimedes principle / Deeke&âefce[er]pe kesâ efmeæeble hej   
 (c) Bernoulli theorem / yejveewueer kesâ ØecesÙe hej  

 (d) Equation of continuity / DeefJejlelee meceerkeâjCe hej  

Ans. (c) : JesvÛegjerceeršj SkeâGhekeâjCe nw pees yejveewueer kesâ ØecesÙe hej 
DeeOeeefjle nw~ yejveewueer kesâ ØecesÙe ceW keâne ieÙee nw efkeâ efmLej DeJemLee ceW 

Skeâ Demebheer[Ÿe õJe keâer kegâue Tpee& efmLej nesleer nw, DeLee&le Skeâ 
Demebheer[Ÿe õJe kesâ efmLej, DeeoMe& ØeJeen ceW õJe kesâ efkeâmeer Yere efyevog hej 
kegâue Tpee& efmLej nesleer nw~ kegâue Tpee& ceW oyeeJe Tpee&, ieeflepe Tpee& 
Deewj mebYeeefJele Tpee& Ùee [sšce Tpee& nesleer nw~ 

 
2

v
z c o n s ta n t

g 2 g
 

33.  The solution of the equation y " + 4y = 0 are 

given by 
1

y = sin 2 x and 
1

y = sin 2 x . Wronskian 

for these functions is -  
  meceerkeâjCe y " + 4y = 0 kesâ nue 

1
y = sin 2 x leLee 

2
y = co s2 x nw~ Fve HeâueveeW keâe Wronskian nw- 

 (a) 2 (b) 2   

 (c) 2  (d) 2  

Ans. (d) :  
 y " 4 y 0 ...(i )  

 
1 2

y sin 2 x , y co s 2 x  

 
'

1 1

'

2 2

y y
w

y y
 

      
s in 2 x 2 c o s 2 x

c o s 2 x 2 s in 2 x
 

     2 2
2 sin 2 x co s 2 x  

 w 2   

34.  In which of the following does sound travel the 
fastest?   

  efvecve ceW mes efkeâmeceW OJeefve meyemes lespe Ûeueleer nw? 

 (a) Gas / iewme  

 (b) Vacuum / efveJee&le  

 (c) Liquid / õJe 

 (d) Solid / "esme 

Ans. (d) :  

 heoeLe&  OJeefve keâer Ûeeue  

 "esme  6000 ceer./mes. 

 õJe  1496 ceer./mes. 

 iewme  332 ceer./mes. 

 efveJee&le  efveJee&le kesâ OJeefve ieefle veneR keâj  
   mekeâleer nw~ 

Dele: GheÙeg&òeâ Ûeeš& mes mhe° nw efkeâ OJeefve keâer Ûeeue meyemes lespe "esme 
nesleer nw~ 

35.  What is the number of nodal points in a coaxial 
lens system?   

  mecee#eerÙe ueWme efvekeâeÙe ceW vees[ue efyevogDeeW keâer mebKÙee 
keäÙee nw? 
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 (a) Zero / MetvÙe   
 (b) One / Skeâ    
 (c) Two / oes  
 (d) Any number / keâesF& Yeer mebKÙee  

Ans. (c) : efpeme ueWme ØeCeeueer ceW Skeâ meeceevÙe Dee@efhškeâue De#e neslee 
nw Gmes men-De#eerÙe ueWme ØeCeeueer kesâ ™he ceW peevee peelee nw~ FmeceW 
Skeâ meeceevÙe Dee@efhškeâue De#e kesâ meeLe Deueie jKes ieS ueWmeeW keâer 
mebKÙee nesleer nw efpemes cegKÙe De#e kesâ ™he ceW peevee peelee nw~ Skeâ 
Dee@efhškeâue ØeCeeueer ceW Ú: keâeef[&veue efyevog nesles nQ pees oes Heâeskeâme 
efyevog, oes vees[ue efyevog Deewj oes cegKÙe efyevog nesles nQ~  

 
36.  Consider a collection of N two level systems in 

thermal equilibrium at absolute temperature T. 
Each system ahs only two states, one ground 
state of energy zero and an excited state of 
energy 'ε ' . What will be the partition function?   

  N efÉ-mlej efvekeâeÙeeW keâe mecetn T hejce leehe hej T<ceerÙe 
meecÙe ceW nw~ ØelÙeskeâ efvekeâeÙe keâer kesâJeue oes DeJemLeeSb nQ, 
Skeâ MetvÙe Tpee& 'ε '  keâer DeeÅe DeJemLee Deesj Skeâ Tpee& 
keâer Gòesefpele DeJemLee~ heeefš&Meve ueve keäÙee nesiee? 

 (a) 1 

 (b) 
1

z

k T1 e   

 (c) 
1

k T1 e  
 (d) None of the above / Ghejesòeâ ceW mes keâesF& veneR 

Ans. (c) : heeefš&Meve Heâueve 
E

K Tz e  

efoÙee nw- 
i e

E 0, E  

 
E

K Tz e  

   
o

K T K Te e  

 K Tz 1 e   

37.  If f x  and g x are odd functions, then which 
of the following is incorrect?  

  Ùeefo f x leLee g x  efJe<ece Heâueve nw, lees efvecve ceW mes 
keâewve-mee DemelÙe nw? 

 (a) f x g x  is an odd function / f x g x  

efJe<ece Heâueve nw  

 (b) f x g x  is an odd function / 
f x g x efJe<ece Heâueve nw~  

 (c) f x g x  is an odd function / f x g x

efJe<ece Heâueve nw~ 

 (d) f x g x  is an even function / f x g x  

mece Heâueve nw~ 

Ans. (d) : ceevee x x , g x s in x  

  x g x x s in x  

 x g x x 0 . s in x  

 x g x f x g x  

Dele:  x g x  Skeâ mece Heâueve nesiee~   

38.  Select correct statement in which Doppler 
effect is not applicable-  

  Gme melÙe keâLeve keâes ÛegefveS efpemeceW [ehuej ØeYeeJe ueeiet 
veneR neslee nw- 

 (a) Discovery of twin stars / Ùegice leejeW keâer Keespe ceW   
 (b) To determine the velocity of milky way / 

DeekeâeMe iebiee keâe Jesie efvekeâeueves ceW  

 (c) To determine the radius of earth / he=LJeer keâer 
ef$epÙee veeheves ceW  

 (d) To determine the velocity of submarine / 
heve[gyyeer keâe Jesie veeheves ceW  

Ans. (c) : [e@huej ØeYeeJe, Gme DeeJe=efòe kesâ yeerÛe mhe° Deblej efpemehej 
OJeefve Ùee ØekeâeMe lejbiebW Skeâ œeesle ÚesÌ[leer nw efpeme hej Jes heÙe&Jes#ekeâ 
lekeâ hengBÛeleer nw, pees heÙe&Jes#ekeâ Deewj lejbie Œeesle keâer meehes#e ieefle kesâ 
keâejCe nesleer nw~ nce [e@huej keâe ØeÙeesie Ùegice leejeW keâer Keespe ceW, 
DeekeâeMe iebiee keâe Jesie efvekeâeueves ceW Deewj heve[gyyeer keâe Jesie veeheves ceW 
keâjles nQ peyeefkeâ he=LJeer keâer ef$epÙee veeheves kesâ efueS SjesšesmLeveerpe 
GhekeâjCe keâe ØeÙeesie keâjles nQ~ 

39.  If 
i j

A  and 
i j

B  are tensors of rank 2, then what 

will be the rank of tensor 
ij ij

A + B .  

  Ùeefo 
i j

A leLee 
i j

B efÉleerÙe jQkeâ kesâ šsvmej nQ, lees šWmej 

ij ij
A + B keâer jQkeâ keäÙee nesieer? 

 (a) 4 (b) 2  
 (c) 3 (d) 0 
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Ans. (b): šsvmej Skeâ ieefCeleerÙe JemlegSB nQ efpemekeâe GheÙeesie Yeeweflekeâ 
iegCeeW keâe JeCe&ve keâjves kesâ efueS efkeâÙee pee mekeâlee nw pewmes efkeâme meefoMe 
Deewj DeefoMe~ 

JeemleJe ceW šsvmej kesâJeue meefoMe Deewj DeefoMeeW keâe Skeâ meceevÙeerkeâjCe 
nw~ Skeâ DeefoMe Skeâ MetvÙe jQkeâ šsvmej nw Deewj Skeâ Jeskeäšj Skeâ ØeLece 
jQkeâ šsvmej nw~ 
efkeâmeer šsvmej keâer jQkeâ Skeâ nes lees Gmes 3 1  keâeuece Jeskeäšj Éeje hetjer 
lejn JeefCe&le efkeâÙee peelee nw Deewj efpemekeâe jQkeâ leerve neslee nw 3 3  
GvnW mes JeefCe&le efkeâÙee peelee nw~ 

 

1 1 1 2 1 3 1 1 1 2 1 3

ij 2 1 2 2 2 3 ij 2 1 2 2 2 3

3 1 3 2 3 3 3 1 3 2 3 3

a a a b b b

A a a a , B b b b

a a a b b b

 

1 1 1 1 1 2 1 2 1 3 1 3

ij i j 2 1 2 1 2 2 2 2 2 3 2 3

3 1 3 1 3 2 3 2 3 3 3 3

a b a b a b

A B a b a b a b

a b a b a b

 

Dele: 
i j i j

A B  keâe jQkeâ oes nesiee~ 

40.  Entropy of a system in reversible cycle -  
  Skeâ efjJeefmebyeue meeFefkeâue ceW Svš^esheer - 
 (a) Increases / yeÌ{leer nw  

 (b) Decreases / Iešleer nw  
 (c) Remain unchanged / DeheefjJeefle&le jnleer nw 

 (d) Always remain zero / meoe MetvÙe jnleer nw 

Ans. (c) : efjJeefme&yeue Øeef›eâÙee kesâ efueS, 

 d

T
 

peneB,  S Svš^esheer heefjJele&ve 
 d  ØeJeeefnle T<cee 
  T  leeheceeve 

Ùeefo efvekeâeÙe keâes he=Lekeâ efkeâÙee peelee nw, lees he=Lekeâ efvekeâeÙe kesâ efueS 
heefjJesMe Deewj S 0  Svš^e@heer ceW keâesF& heefjJele&ve veneR neslee nw~ 
FmeerefueS efkeâmeer he=Lekeâ efvekeâeÙe keâer Svš^eheer yeÌ{ peeleer n w Ùee efmLej 
jnleer nw~ 

Dele: Skeâ he=Lekeâ ØeCeeueer kesâ efueS, 

 s  DeheefjJele&veerÙe  

 s 0,  ØeefleJeleea Øeef›eâÙeeDeeW kesâ efueS (efmLej Svš^e@heer) 
 s 0,  Øeef›eâÙee DemebYeJe nw~ 

41.  How much force is required to change the 
velocity of a body of mass 1 kg from 20 m/s to 
30 m/s in 2 seconds?  

  1 efkeâ.«ee. õJÙeceeve kesâ Skeâ efheC[ keâe Jesie 2 meskeâC[ ceW 
20 m/s mes 30 m/s yeoueves kesâ efueS efkeâleves yeue keâer 
DeeJeMÙekeâlee nesieer? 

 (a) 1 N  
 (b) 5 N  
 (c) 10 N  
 (d) 25 N  

Ans. (c) : efoÙee nw,  

 
1 2

v 2 0 m / s , v 3 0 m / s  

  m 1k g , t 2   

  v u at  mes, 

 30 20 ax 2  

  2
a 5m / s  

  f m a  

   1 5  

 f 5  vÙetšve 

42.  Lorentz transformation changes to Galilean 
transformation, when -  

  uee@jW]pe ®heeblejCe iewefueefueÙeve ®heeblejCe ceW yeoue peelee nw, 
peye - 

 (a) v c j  
 (b) v c   

 (c) 1
v

c
 

 (d) None of the above / Ghejesòeâ ceW mes keâesF& veneR 

Ans. (b) : ueejWpe ®heeblejCe oes Deueie-Deueie mecevJeÙe øesâceeW kesâ yeerÛe 
keâe mebyebOe neslee pees Jesie keâes mLeeveebleefjle keâjles nQ Deewj Skeâ-otmejs kesâ 
meehes#e neslee nw, heefjJele&ve keâe veece Skeâ [Ûe Yeeweflekeâ efJe%eeveer nsef[^ue 
uee@jWpe mes DeeÙee nw, efpemeceW oes øesâce nesles nQ~ 

1. peÌ[lJeerÙe øesâce (efvejblej keâesCeerÙe Jesie kesâ meeLe IetCeea, Je=òeerÙe ieefle ceW 
lJejCe) 

  ueejWpe ®heevlejCe meceerkeâjCe 

 
2

2

2

v x 't '
ct

v1
c

 

 
2

2

x ' v t '
x

v1
c

 

 y y ', z z '  

Ùeefo v c  Ùee iewefueefueÙeve ®heevlej 

 x x ' vt  
 y y ', z z '  

 t t '  
Dele: Ùen iewefueefueÙeve ®heevlej meceerkeâjCe nw~  
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43.  For which of the following, Lissajour figure 
will be circle?   

  efvecve ceW mes efkeâmekesâ efueS efvemeepet efÛe$e Je=òe nesieer? 

 (a) x cos 2 t : y cos t   

 (b) x co s 2 t : y co s 2 t
4

  

 (c) x co s 2 t : y s in 2 t  

 (d) None of the above / Ghejesòeâ ceW mes keâesF& veneR 

Ans. (c) : Skeâ efuemeepet Deeke=âefle keâer heefjYee<ee kesâ oes mejue oesueveeW 
kesâ mebÙeespeve mes yeveves Jeeues Deveble Je›eâeW ceW mes Skeâ kesâ ™he ceW 
heefjYeeef<ele efkeâÙee pee mekeâlee nw pees Skeâ-otmejs kesâ uecyeJele nesles nQ Ùen 
Deeceleewj hej Skeâ Deemeerueesmkeâeskeâ Éeje osKee peelee nw Deewj Fmekeâe 
GheÙeesie Heâecexefvekeâ Ûej kesâ DeeJe=efòe, DeeÙeece Deesj ÛejCe mebyebOeeW keâe 
DeOÙeÙeve keâjves kesâ efueS efkeâÙee peelee nw~ 

  x co s 2 t , y sin 2 t  
2 2 2 2

x y co s 2 t s in 2 t  

 2 2
x y 1  

 pees Skeâ Je=vle keâe meceerkeâjCe nw~ 

44.  Which of the following statement is correct 
about optically active substances?   

  ØekeâeMe meef›eâÙe JemlegDeeWs kesâ yeejs ceW efvecve ceW mes keâewve-mee 
keâLeve mener nw? 

 (a) Optically active substances produce polarized 
light. / ØekeâeMe meef›eâÙe JemlegSB OegÇefJele ØekeâeMe GlheVe 
keâjleer nw~  

 (b) Optically active substances  rotate the plane 
of polarization of polarized light. / ØekeâeMe meef›eâÙe 
JemlegSB OegÇefJele ØekeâeMe kesâ OeÇgJeCe leue keâes Iegcee osleer nw~  

 (c) Optically active substances produce double 
refraction. / ØekeâeMe meef›eâÙe JemlegSB efÉ-DeheJele&ve GlheVe 
keâjleer nw~ 

 (d) None of the above / Ghejesòeâ ceW mes keâesF& veneR~ 

Ans. (b) : ØekeâeefMekeâ ™he mes meef›eâÙe heoeLeea keâes efJeMes<elee Ùen nesleer 
nw efkeâ Jes meceleue OeÇgJeerke=âle ØekeâeMe kesâ leue keâes Iegceeves keâer #ecelee jKeles 
nw peye Jen Gvemes neskeâj iegpejlee nw~   

45.  Kronecker delta is a mixed tensor. What is its 
rank?   

  ›eâesveskeâj [suše Skeâ efceefßele šWmej nQ Fmekeâer jQkeâ keäÙee nw? 
 (a) 0 (b) 1  
 (c) 2 (d)  

Ans. (c) : ›eâesveskeâj [suše ( ij) Skeâ efceefßele šWmej nw efpemekeâe jQkeâ 2 
neslee nw Ùen Skeâ (1,1) Øekeâej keâe šWmej neslee nw, efpemeceW Skeâ 
menheefjJeleea Deewj Skeâ ØeefleheefjJeleea metÛekeâebkeâ neslee nw, pees Fmekesâ jQkeâ 
keâes 2 yeveelee nw~  

46.  Speed distribution for a group of 25 particles is 
given below- 

  Speed (m/s)   1 .0 2 .0 3 .0 4 .0 5 .0  

  Number of particle  4 2 8 6 5  
  What will be the root mean square speed?  

  25 keâCeeW kesâ efueS Ûeeue efJelejCe efvecveJeled nw- Ûeeue 
(m/s) 1 .0 2 .0 3 .0 4 .0 5 .0 keâCeeW keâer mebKÙee 
4 2 8 6 5  Jeie& ceeOÙe cetue Ûeeue keäÙee nesieer? 

 (a) 3 .4 9 m / s   

 (b) 3 4 .9 m / s  

 (c) 3 .2 4 m / s  

 (d) 3 2 .4 m / s  

Ans. (a) : 

Ûeeue (m/s) 1 2 3 4 5 

keâCeeW keâer mebKÙee 4 2 8 6 5 

2 2 2

1 1 2 2 n n

rm s

1 2 n

v N v N ....V N
v

N N .... . .N  
4 8 7 2 9 6 1 2 5

2 5  

  
3 0 5

2 5  
1 2 .2

 
rm s

v 3 .4 9 m / s  

47.  Which of the following gives Doppler's 
frequency shift Δv?   

  efvecve ceW mes keâewve [e@huej DeeJe=efòe efJemLeeheve v oslee nw? 

 (a) v
V

c
  (b) c

V
v
  

 (c) v
V 1

c
 (d) v v c  

Ans. (a) :  

 
2 c

v
1

c
 

 
48.  Surface temperature of an object is 34oC. What 

is the wavelength of most intense radiation 
from this object? Wien's constant is 

-3
2 .898 × 10 m K .   
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  Skeâ Jemleg keâer melen keâe leehe 34oC nw~ Jemleg mes efvekeâueves 
Jeeues leer›e efJeefkeâjCe keâer lejbieowOÙe& keäÙee nw? Jeerve 

efveÙeleebkeâ -3
2 .898 × 10 m K nw~ 

 (a) 6 .4 4 m   (b) 7 .4 4 m  

 (c) 8 .44 m  (d) 9 .44 m  

Ans. (d) : efoÙee nw, 

 3
b 2 .898 10 m k  

 T 34 273 k  

 T 307 K  

 ?  

nce peeveles nQ efkeâ 

 b

T
 

 
3

2 .8 9 8 1 0

3 0 7
 

   3
0 .009439 10  

   6
9 .4 4 1 0 m  

 9 .44 m    

49.  At the same temperature, which of the 
following will exert greatest pressure?   

  meceeve leehe hej efvecve ceW mes keâewve DeefOekeâlece oeye 
Deejesefhele keâjsiee? 

 (a) Gas fo classical molecules / keäuee@efmekeâue DeCegDeeW 
keâer iewme   

 (b) A gas of bosons / yeesmee@ve iewme   

 (c) A gas fo fermions / Heâefce&Ùeeve iewme 

 (d) All of them will exert same pressure. / Ghejesòeâ 
meYeer meceeve oeye Deejesefhele keâjsieer 

Ans. (c) : keäueeefmekeâue DeCegDeeW keâer DeeoMe& iewme kesâ efueS DeeoMe& 
iewme efveÙece Ùee Éeje efkeâÙee peelee nw~ DeeoMe& ‘keâCe’ iewme (yeesmeeve Ùee 
Heâeefce&Ùeve) kesâ efueS DeJemLee keâe meceeve meceerkeâjCe Skeâ Deefleefjòeâ 
keäJeebšce-Ùeebef$ekeâ megOeej kesâ meeLe Deelee nw, nce peeveles nQ efkeâ yeesmee@ve 
Ssmes keâCe nw efpevekesâ yeerÛe Deekeâ<e&Ce yeue neslee nw (Heâesševe keâes 
ÚesÌ[keâj) Deewj Heâeefce&Ùeve keâCe nw pees heoeLe& nw Jes heeGueer kesâ DeheJepe&ve 
efmeæeble kesâ keâejCe Skeâ-otmejs hej Øeeflekeâejkeâ yeue ueieeles nQ~  

Fme mebyebefOele Deekeâ<e&CeeW Deewj Øeeflekeâ<e&CeeW kesâ keâejCe ner efoS ieS 
leeheceeve hej yeesmee@ve iewme keâe oyeeJe keäueeefmekeâue iewme keâer leguevee ceW 
keâce neslee nw peyeefkeâ Heâeefce&Ùeve iewme keâe oyeeJe DeefOekeâ neslee nw~ 

50.  Covariant tensor of second rank
μ vA  is said to 

be symmetric.
 
    

  efÉleerÙekeâ jQkeâ keâe keâesJesefjÙevš šWmej 
μ vA meceefcele keâne 

peelee nw, Ùeefo - 

 (a) 
v v

A A   

 (b) v

v
A A  

 (c) 
v

A A v  

 (d) 
v

A A v  

Ans. (a) : cewefš^keäme veesšsMeve Deeceleewj hej henueer jQkeâ kesâ efueS Deewj 
jQkeâ-2 šWmej kesâ efueS keâece keâjlee nw keäÙeeWefkeâ jQkeâ-2 šWmej kesâ IeškeâeW 
keâes Skeâ (Jeie&) cewefš^keäme Éeje oMee&Ùee pee pee mekeâlee nw Deewj otmejs jQkeâ 
šWmej skeâ efueS š^ebmeHeâecexMeve meceerkeâjCe cewefš^keäme Deewj cewefš^keäme veesšsMeve 
keâe GheÙeesie keâjkesâ JÙeòeâ efkeâÙee pee mekeâlee nw~ jQkeâ-2 keâe menmebÙeespekeâ 
šWmej meceefcele nw Ùeefo Ùen Deheves metÛekeâebkeâes kesâ ›eâceheefjJele&ve kesâ lenle 
DeheefjJele&veerÙe nw Deewj Fmekesâ Ieškeâ efvecveefueefKele keâes mebleg° keâjles nQ~ 

 
v v

A A   

51.  The coordinates of the displacement of a 
particle are x = a sin ωt  and y - b cos ω t Path 

of the particle is -  
  Skeâ keâCe kesâ efJemLeeheve kesâ efveoxMeebkeâ x = a sin ω t leLee 

y - b cos w t  nQ~ 

  keâCe keâe heLe nw- 

 (a) Linear / jsKeerÙe   

 (b) Circular / Je=òeerÙe   

 (c) Elliptical / oerIe&Je=òeerÙe   

 (d) None of the above / Ghejesòeâ ceW mes keâesF& veneR 

Ans. (c) : efoÙee nw- 
 x a sin t , y b cos t  

  x sin t.... i
a

 

 y
co s t.... i i

b
 

meceer. (i) Deewj (ii) keâe Jeie& keâjkesâ peesÌ[ves hej, 

 
2 2

2 2

x y
1

a b
 

Dele: keâCe oerIe&Je=òeerÙe nesiee~ 

52.  What will be the degree of freedom for a rigid 
body having N particles?   

  N keâCeeW Jeeues ÂÌ{ efheC[ kesâ efueS mJeleb$elee keâer keâesefš 
keäÙee nesieer? 

 (a) N 
 (b) 3N  
 (c) 3 
 (d) Infinite / Devevle 

Ans. (b) : mJeleb$elee keâer keâesefš keâes Gme efoMee kesâ ™he ceW heefjYeeef<ele 
efkeâÙe pee mekeâlee nw, efpemeceW Skeâ keâCe mJeleb$e ™he mes Deeies yeÌ{ mekeâlee 
nw yeMelex efkeâ Gme hej keâesF& yeeOee ve nes~ 
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Dele: ceeve efueefpeS efkeâ keâCe leerve DeeÙeesceeW ceW ieefle keâjves kesâ efueS 
mJeleb$e nw, lees Ùen leerve De#eeW (x, y, z) ceW ieefle keâj mekeâlee nw 
FmeefueS FmeceW mJeleb$elee keâer keâesefš-3 nesieer~ 
Fmeer Øekeâej N keâCe uesves hej Gmekeâer mJeleb^lee keâer keâesefš 3N nesieer~ 

53.  The volume of a solid does not vary with 
pressure. What will be the Poisson ratio?  

  Skeâ "esme keâe DeeÙeleve oeye kesâ meeLe veneR yeouelee nw~ 
hJeeÙemeve efve<heefòe keäÙee nesieer? 

 (a) 0.2 
 (b) 0.3 
 (c) 0.4 
 (d) 0.5 

Ans. (d) : ceevee efkeâmeer yeej keâer uecyeeF& L leLee ef$epÙee nw lees Gmekeâe 
DeeÙeleve  

 2
v r L   

meceerkeâjCe keâe DeJeuekeâve keâjves hej  

 2
d v 2 rL d r r d L  

Ùeefo leej keâe DeeÙeleve DeheefjJeefle&le nes lees 

 2
o 2 rL d r r d L  

 
d r

1r
d L 2

L

 

hJeeÙemeve efve<heefòe (Poisson's ratio) 

( L a te ra l S tra in )

( L o n g itu d in a l s tra in )

h e e M Õ e & l e v e e J e

D e v e g o w O Ù e& l e v e e J e
 

  
1

2
 

  0.5  

54.  What should be the  minimum number of lines 
in grating to resolve sodium doublet (5890 Å 
and 5896 Å) in third spectral order?   

  le=leerÙe mheskeäšûe ›eâce ceW meesef[Ùece [yeueuesš (5890 Å 

leLee 5896 Å) keâes efJeÙeesefpele keâjves kesâ efueS «esefšbie ceW 
jsKeeDeeW (lines) keâer vÙetvelece mebKÙee keäÙee nesveer ÛeeefnS? 

 (a) 1312 
 (b) 984 
 (c) 656 
 (d) 328 

Ans. (*) :  
The resolving power of grating  

 n N  

Ùeefo  n 3  

   
5 8 9 6

3 N
5 8 9 6 5 8 9 0

 

  
5 8 9 6

N
3 6

 

     327.55  

 N 328   

55.  What is the probability that a leap year 
selected a random contains 53 Sundays?  

  ÙeeÂÛÚ ™he mes Ûegves ieS DeefOeJe<e& ceW 53 jefJeJeej nesves 
keâer ØeeefÙekeâlee keäÙee nesieer? 

 (a) 1

7
 (b) 2

7
  

 (c) 1

3 6 6
 (d) 2

3 6 6
 

Ans. (*) : kegâue jefJeJeej keâer mebKÙee (ueerhe Je<e& ceW) 
3 5 5

5 2 2
7

 efove 

Dele: ueerhe Je<e& ceW 53 jefJeJeej Deeves keâer ØeeefÙekeâlee  

 
,

7

j e fJ e J e ej , m e e sc e J e ej M e e fv e J e ej , j e fJ e J e ej

 

 
2

7
  

56.  Working of Laser is based on -   
  uespej keâer keâeÙe&ØeCeeueer DeeOeeefjle nw- 

 (a) Spontaneous emission of radiation / efJeefkeâjCe kesâ 
mJele: mHetâle& Gmlepe&ve hej   

 (b) Stimulated absorption of radiation / efJeefkeâjCe kesâ 
Gòesefpele DeJeMees<eCe hej   

 (c) Stimulated emission of radiation / efJeefkeâjC kesâ 
Gòesefpele Glmepe&ve hej 

 (d) None of the above / Ghejesòeâ ceW mes keâesF& veneR 

Ans. (c) : uespej [eÙees[ efJeÅegle Tpee& keâes ØekeâeMe Tpee& ceW heefjJeefle&le 
keâjlee nw pees Gòespevee Glmepe&ve (Stimulated emission) keâer Iešvee 
hej DeeOeeefjle nw~ 

Gòesefpele Glmepe&ve kesâ efueS Skeâ yeenjer Tpee& œeesle keâer DeeJeMÙekeâlee 
nesleer nw, pees henues Fueskeäš^e@ve efHeâj efveÛeues mlej hej ueesšlee nw Deewj 
Skeâ veÙee Heâesše@ve peejer keâjlee nw~  

 


