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Uictteferer AererT adterr 2021-1
Hiferen foa=

STEAT Aigd &1 q991-UF (orfter fafer @ 22 femwaw, 2021)

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

s s & & fyus |Jum Y&l st =it

| Tfermm= 1 ey & @ i wed §?

(a) Both bodies will have same linear momentum
/ qt et 1 W FaT == g

(b) Body with greater mas will have greater
linear momentum

/% goIEE 9T fave &1 Wi gan 3ifYe
B

(c) Body with smaller mass will have greater
linear momentum /F9 FHHM a1 fyvs &

W A S g
(d) None of the above / I U G HIE A
Ans. (b) : T fIUg & T FAM: m I m, T qq
T v, 3T v, E

%ﬁﬁﬂgaﬁmﬁﬁ E, =1—mlvlZ

P’ * M

P m
o 3T ¥ WY § 5 R five @1 gome sfuw @
3G Fa off At g

2. The dimensional formula for latent heat is -
T ST T STEATH T -
(@ [m'Lr] () [mLT?]
© [mrr] @ [mLT']
Ans. (a) : T ST & M G = SH)/FeFHH STEH!
T = ML'T’ /M
— MDLZT’Z

3. Oil floating on the surface of water appears

coloured in white light. The expected thickness
of oil film is -

et # TaE W A ST Al Wk WeRtoT H
Tt famrd Tar €1 9ot frew st rufara wieE
%

(a) 100 A

(b) 10,000 A

(¢) Imm

(d) 1cm

Ans. (¥) : Yfafsa omelt & TS FAfae & fa -

A

2Mtcosr= 2nt1 —

2
N
2nt1 —
2

2%X1.4%t*coso =

A

t= 2n7t1 X
5.6

10
560010
5.6

t= 2n7t1

t= 2nt1 X107
t MRy & faw, o > s
t = 2%X6+1 *10’

=13000%10 "
=13000A

to T, ~ 13000A

SEl, M = FFEE, L = dWTE, T = 999

4. Position vector r of a particle varies with time
't" according to the following -

ferelt srur wt fearfer wigr & @ & Wy frag
G §-

UToTeh, AT UT a7 -7 g7

(a) OFRTA

(b) lunit/1 HEH

(c) 2 unit/2 HEHR

(d) 3 unit/ 3 AEH

Ans. (a) : e %—

o2 0
sin t 1

rt - +cosztj

dr _ . : . %
— = 2sint.cost i~ 2costsint j
dt

T sin2t i7 sin2t j

d’r/dt® = 2cos2t i~ 2 cos?2t 3




5. Assertion (A) : In Young's double slit
experiment, interfernace
pattern disappears when

one of the slits is closed.
Interfernece occurs due to
superposition of light waves
from two coherent sources.
Choose the correct answer from the code given

below :
AR (A) : 9 & fg-TaEres g ®

Hfeertur fed T WEfvg W sT e W

Terere & e 81

HRUT (R) : SAfTRI0T S Helg Bl A Saasl

WehTYT T R STERIUUT | B &

e few T e @ v ST IH-

(a) Both (A) and (R) are true and (R) is the
correct explanation of (A) / Nt e %
3R ) 98 =R w2

(b) Both (A) and (R) are true but (R) is the not
correct explanation of (A) / (A) 3R (R) gt
T T (A), (R) 1 wh A T e 2

(c) (A) si true but (R) is false / (A) T 2 ﬁﬁ
(R) T &1

(d) (A) is false but (R) is true / (A) Tod & fobeg
(R) W& 21

Ans. (¢) : 97 & fgl@fes @ § & w Wifes &
§% B R AR G MET & A 2 Fifh & GE
Il G TS TN o TSR o HROT RN I
B 8 S 6 U R 9 @ 9 W US-Tw dryReT oy
F TE TR FA 2

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 -

Teh STt 39 B s &1 a1 27°C €)1 afe 399

Reason (S) :

400 _ 300

100 T

2

300 _ 60

T 100

2

T, = 500°K
°C=K-273
=500-273

T, = 227°C

7. Which of the followings an odd function?

= o @ & T foom %o €7
@ [x]
(b) x
(C) x’
(d) xsinx
Ans. (b) :
= fx T1%1
f ~x T17X1
=171
f “x T f x evenfunction
= f x =x°
£ ox T Tx
f “x T f x evenfunction
= f x Tx
f x T 7x
f “x T 7f x oddfunction
. fx =x°
fox = Tx
f “x Tf x evenfunction
. f x T xsinx
f “x T Txsin Tx
f “x T f x evenfunction

8. The fundamental law of classical mechanics is -

FATH R TTRT T Aifetas foram -

FT T 40% &, T B T AT ET- (a) Newton's first law / =J&=T 1 Jorq fam
(@) 2772 C (b) Newton's second law / =<+ &l [ECRRERE
(b) 227°C oy
(©) 453°C (c) Newton's third law / <[ &1 Fiig =
(d) 108°C (d) None of the above / SUh | T HE F&f
Ans. (b) : f&= 2- Ans. (a) : FATYH FiBH T dfde fagid & st &=
T, = 27%273=300°K.N = 40% = 40/ ?ﬁf{ Wﬂ?ﬁi}?ﬁ?@ﬁ [iE7 ﬁaﬂgﬁaﬁmﬁﬁ%m
w ono=- L B 21 I WE ¢ 5 FoAma A S A -
T =g & v e 7




9. In Michelson interferometer with
monochromatic light, when mirrors are exactly
perpendicular, the fringes are -

AT TehToT o AT ATgehod= SferehtuTaTdt §

St gdur fereeret wioad g €, R et 2-

(a) Straight line Het T

(b) Circular /gt

(c) Parabolic /TacI®

(d) Elliptical / ErgamR
Ans. (b) : &7 ¥,

Iy gdoT S JeBTST FIT TH-GW F oread @

fihst &1 4T oefta &9 & W@ g 2
3 WY ¢ 59 U0 faga aeea @ B gaen wa
T 21

2407
M, &

M,

OO
ERiEREE
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?

YeRTYT i Ueh TRIUT 1.5 3Udd-ieh ol Teh

I UfgeRT i Tag X AUl SRIT T TUTerT

FIet ¥ AT RI0T = B2

(a) 56.3°

(b) 33.7°

(c) 90°

(d) None of the above / I U G HIE e
Ans. (a) : f&& %—

H=15
g H i =

K = tan i
P

P

“
M,

10.

1.5 tan i
P

1

i =tan ' 1.5
P

i T56.3°
P

11. If y = , then x is -

tanh x

Gl pp— S

tanh x

(y+1) (y+1)
y 1 y 1
a b
()InLy_IJ ()Inty_lJ
(y+1) (y+1)
y 1 yti1
c d
()InLy_IJ ()Inty_lJ
Ans. (*) :
_ 1
y =
tanh x
_ette?
YT
(& &
y e 1 Tt
yT 1le " y™t1
2x = y+1
(&
y 1
(y+1)
x*LZnLy IJ
2 y 1
+
X = (n y !
y 1
12. If i,j and k are the unit vectors along x, y and
z axes respectively, then which of the following
is incorrect?
gfe i,j qAT K HEAIT: x, y qAT z AN & ThHeT
wfeer &, a e § | 19-91 3@ £
(a) ii=1
(b) i1
(¢) kk=1
(d) None of the above /3TUh ﬁﬁ@'&t?{?f
Ans. (d) :
= ii=ij7kk=1
y
J
.:"" i
o k
Z
13. A parallel beam of light of wavelength 5460 A

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

TTQEE 5460 A % YT W WAHR G TH
TUAA TRITH TFET U 30° % hHI0T UT ATqfd &
gt Y /A &1 Ween wr Stfiean &
AR @ 1w §, 98 B

(a) 2 (b) 3

(c) 4 @5




Ans. (a) : & %—
A =5460A =5460%10 "m
_ 1 _ -5
atb= cm — —%10 "m
6000 6
0=730°
_atb sin®
o=
A
%XLX]OS
6 o
5460%10 "
100000
m ~ = m=1.50rm ~ 2
65520

14. Consider the tossing of a die. What will be the

probability that the die exhibits either the
number 1 or the number 2?

TH U N ITTEA T TER i g 1
AT TEAT 2 3T Tt YTAGHAT T B2

(@) = ) =
2 3

(c) — (d) =
4 6

Ans. (b) : T¥ &I 3BT W 1 3Gl 2 3T H WiIhar

= + =

15.  Fraunhofer spectrum is -

TRIEIT T §-
(a) Line absorption spectrum / e ENIE |

(b) Band absorption spectrum / TS SEIT
A

(c) Line emission spectrum / W IS @3@1'1

(d) Band emission spectrum / qUE IS @3@'5[
Ans. (a) : FHEARR § TN YHOHSA § M AT
THY A FB AR FI AT F | g8 S
A S 3 1 I WE 2 BRI Weed u
T FaiyeT WA B 2

16.

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

= & & *F T SoRATiE wEl O & fg

FATTTT AT R THAT 82
(@) ¢ b 092 <y
T T
(c) ‘T’%:O (d) q’%:constamt

Ans. (a) : T% &M 9% & AT, TH 9% § I Q, Yo
F 8 I ufrEl B M FH 1 S oA, TH A

Q, - T,
— T — 1
Q T

IR AT T g W few # 99 S ard 39 Q,
% ®q # qRuNT Hd § of

jee-Q. .o

T T, L TiJ

d Q- o TmEL T ()
T
17. In  producing cooling by  adiabatic
demagnetization, we use -
g fersieehT g1 S W | g0 YE W

-

(a) Diamagnetic substance / Hﬁﬂﬁﬁﬁ'ﬂ et
(b) Ferromagnetic substance /Fﬁ?ﬂ'ﬁlﬁﬁ'&[ et
(c) Paramagnetic substance / 3T qare
(d) Non-magnetic substance / 31‘3@3%’(’3[ e

Ans. (b) : T fades g degasd w@d @ e
F 2

18. If p, and e, are permeability and permittivity

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

Ffg A o, I fHata & fo uremEr
qOT WA §, O fata d weRer & e
T 7?2

@ J*, <,

1

(b)
n e

0 0

n

(d) None of the above /SRI% § T HIg Tal

Ans. (b) : 89 94 & %
V x V><E =V VE 7V2E
2 3
VX£—_B}=V_ Ve = Vg {...VXE——_B}
at at
2
~Evxp =V vy -ve
2, :
P P o2 P
—_[H IS _J:V o - E {...VXBZH € _E}
o\ ° t x’ CH




19. The first derivative of Laguerre function

. d .
L, x i.e. — L, x isequalto-

dx
AR e L, x o1 WIW 3G Irgid

d
— L, x
dx

(a)
(b)
()
(d)
Ans. (b) : AR ®TH L x & g0 FaHeT

TR B-

18~ 18x t3x°
“18+18x ~3x°
18+t18x ~3x°

18+t18x t3x°

— 2 Tx 3 Tx
3x e Tx'e

— X — X 2 Tx 2 Tx — 3 72
6xe 12xe " Toxe " T3x'e X'e

d
w6— L, x =18%18x ~3x’

dx

20. Which of the following has least surface area

for a given volume?
few g steem & fore f ® | feRmen gt
& A §?

(a) Cube/dd

(b) Cone /(%
(c) Sphere/TﬁﬁT
(d) Cylinder / I&

Ans. () : T FI §2 a1 foRelt off YR & A S gH
TR 8 § 6 gafer 8 Fifs Wt qde &4 H HA
T HIRTE FT ¢ T F RN H I=a wfad it
T 81 TH FH F T S PR Tl pererr & Fafum
A ¢ T TH MAHR &7 el 2|

a7 394 ¥ WE g % ¥4, W, J7 997 e F gue
ARG & AqH YT SF6A el &k THH AT &

AT YT &% el H g

21. Phase space for a one-dimensional harmonic
oscillator of constant energy is......
feer o=t & we-ferfim gt Siferst & forg
TRUT TATT BT Fovne |

(a) Parabolic / TR

(b) Hyperbolic / SAfdqTeedTHR

(c) Circular/ﬁ?‘ﬁ?l

(d) Elliptical / rgwia
Ans. (d) : R 3o g ts e gl s & fag
TR AARer FEIY 99 U fadga & 2|
22.

An ordinary differential equation is given as
dy

d—y'=f X,y ﬁq-r

dx
™ R

THA! TA A o fau femraft wifres vt =t
TAIIHAT Tft?
(a) Zero /A
(b) One /T
(c) Two /@
(d) Cannot say / %8 Te Tehd
Ans. (b) : ¥4 e & WU SfEahd TH. o9

W = kixy) P 5 B F T Hadd TH TS TG H

d
SETIHT B 21 T I AR W TH A g w
A = (y) 1 A9 et @, 579 ¥ erasa @l &1
sfEfa g o & 2

23.

The internal energy of a system changes in -
T e @t oriaRes swi frad ufRafda
Beft &2




(a) Isothermal change / HHATd! GRada

(b) Adiabatic change / 5T Rad=

(c) Free expansion / Eaa faer

(d) Cyclic process / Thia YshH
Ans. (b) : 5 @ & stials Seif, Tgrw aRada &
aRaffe g 8|
FG qRedA & o,

Q=01J

AU=Q+WwW
Au=w,,

Au=c, T T,
Au=w_ =c, T, T,

- Tt el T % foTT wgroq W § R R g
fear T & 3@ gHE & Sifgw AUHE T IR

A9 & FEE S 2
24, If c is speed of light, then at what speed the
total energy of a particle is 'n' times its rest
energy?
Ife ¢ UHTIT S =1t ¢ O Tovm =Imer uX ot ot
FH Tl TG FHalt ok n AT A7
@ (1)
a 1-—
")

( 1)z
(b) cLl*n—ZJ

3

( 1 )2
© e[17 %)

(d) None of the above / I B G HIE e

Ans. (b) : f& 2,
RIS I = ¢ HiL/4.
FASIA E = am,c’
. m ¢’
-
V2
1_7
CZ
2 = mocz
nm ¢ -

7
£
2
v
/1__=
2
C
2
I’V/fyz
C n

EEES

V/2=1—/2
C n

o= ofi-2)

25. If the symbols have their usual meaning, then
the resolving power of a plane transmission
grating is -
gfe Herdl o @ 3ed @, O Uw "uad
URWTE U Y fordes e 8-

(@ oN (b) —
nN
N
© = ) —
N n

Ans. (a) : Tt s@rf @7 & 557 fee Raa 3 awgad
% SCNT-STe Wiafers fa@ & &mar & fadeT e
Fad &1 UH fadaT A Y ¥ ewar # & ardd 9
AT TREH o STAT-HTT HRIhed e s & &
% ®9 § gR9fa fopar T B,

e 2 S %+ gr & qSIE guishdia W@l @ aireedf @
ar 3w & v %k?ﬂtlﬁTiﬁTﬁl

A

— = nN
dr

SR, - WaLH & %Y,
N - Fd HE&A

26. What is conserved in an inelastic collision?
AYATES HuZ W T G T 87
(a) Kinetic energy / Tferst St
(b) Potential Energy / ffast eS|
(c) Total energy / BT et
(d) Momentum / o
Ans.(d):WW@W%WWWN
THAE B @ SEfs R &1 Ga Ry dug
TR BT @ S et S Wi @ St 2

T TR THg A1 YRy §ug & § ER
B 21

27.

What will be the thickness of a quarter wave
plate made of quartz for wavelength

2 =5000A and refractive index p, =1.553 and
p,=1.543?

qareed 4 = 50004 AT UAAATER 2 = 50004
ANy -1.543% foIU TS w wH uwm
TATIT TET Ufgeht Shi HIETE T BHIT2




(a) 5.00%10 *cm
(b) 3.75%10 *cm
(¢) 2.50%10 *cm
(d) 1.25%10 ’cm

Ans. (*) : & é,

A =5000A =5000%10 "m

Ho=1.553, Ho=1.543
g A HLE ¢« =2
A
K —HO t= —
4
~5000%10 "
1.54371.553 t= ————
4
_5000%10 "
0.010t= ———
4

t=1.25%10 'm

t=1.25%10 ‘cm

28. Which of the following is correct for

z = log x2+yZ ?

z=log x +y’ %Wﬁﬂﬁﬁaﬁﬂ-‘m‘ﬂ'@
®?

(a) 0% _ 9%
dx’ dyZ
62 dZ
(b) —=2—
dx dy~
02 02
© 2 z _ 9z
0y ? 6y2
z z
(d) ="
ox’ dy2
Ans. (d) :
z=tn x°t y2
dz 2x

dzz:4x -2 xz'*'y2
dx’ x2+y2 :
d’z 2x 72y2

T - RERERRE (1)
dx x> ty’

d’z 2y’ " 2x
-2 (ii)

dy X2+ y2

. (i) 3R (i) ¥

d’z __ d’z

dx’ dy2

29.

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

(Given, ¢ = 5.67x10" J/m’secK ")

Teh Tfeaeh TG ot TAE AT et 200cm’ TAT
AT 527°C #1 fig 27°C 99 arer sd= | & 2
Tfe arg &t Iestehal 0.4 €, A g FRT ST &
&I B W W -

(e T, 6 = 5.67x10° J/m *secK* )

(a) 182 Watt/ 182 9l

(b) 282 Watt /282 dI&

(c) 242 Watt/ 242 912

(d) None of the above / STIh H | HIg Tl

Ans. (a) : f&m %—

T, = 527%273 'K, 6=567%10"
= 800K
T, = 273727 K ,A = 200cm’

=300K A=2%10'm’
e~ 04

Q _
—=O0A T T, e
t

=5.67%10 **2%10° 200" ~300" *0.4

=4.536%10 > %10 **10° 4015

Q/: 182.12
t
Q/“ 182watt

30.

Helium - Neon laser is -

Siferem - frafe oo -

(a) Two level laser / q AT AR
(b) Three level laser / T SESRIEE
(c) Four level laser / 91X [SERSELS
(d) Five level laser / T odd sk

10



Ans. (¢): SferTm-FafT ook 06 IR-909 oSk 8, I8
IR-ETET IOl & TH AR H FEIfd A & fau
AT G 3N el o T IS i G9 S 2|

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?

Teh Uarel & o9 o qUEST ht TS 9HE qeT
AR S §| Ug St YL e Feit § qen
T & YRS FHE TMHR ¢ TS fEuoe
IO FH o AU S IR kAU F=T
grm?

(@) m:2 (b) ™:3
(c) m:.4 (d =5
Ans. (b) : §7
Szw—és,sﬁﬁ W= ¥R, (= R
3Y1

1= A Ul (FMHR) L

12
AR oW & forg,
5 = we' o4
3y Art
5 = I ;
= 4w %ﬁyﬁ . (@
TR i1 & foru,
s - WeiXi2
? 3yb*
5 4w o’® .
, - NE ... (i)
y Ty’

. (i) 3 (i) 9...

8 4wy

1

4

5, 3yt 3w’

3 T

1 =

53

2

32. Venturimeter is based on -

el amenfia §-

(a) Stokes law / &I & 99 W

(b) Archimedes principle / IHfEs & fagid W
(c) Bernoulli theorem / T & T |/

(d) Equation of continuity / 3Tfeddr T T

Ans. (¢) : T THISTHOT & ST TATA F T W
e &1 ST F yHa § e A @ 5 fem sy §

Th sEdeT 39 F P I ReR A 2, weld s
e 7@ o Rer, oTeyl yaE # 59 & et 41 fag W
T Tl R’ B B P Holl § S o, A it
ik g St a1 32w Sl A

p VZ

+ +

Pg

z ~ constant

2g

33. The solution of the equation y"+4y =0 are
given by y, =sin2x and y, = sin2x . Wronskian
for these functions is -

&y rd4y=0F BTA  y, = sin2x AGT
y, = cos2x 2 Ewﬁw Wronskian 2-

(b) \2

d) 2

(a) 2

© 2
Ans. (d) :
y'tay=o

()

y, = sin2x, y, ~ cos2x

YooY

Y, Y,

sin 2x 2cos2x

cos2x 2sin2x

-— . 2 — 2
~ 72 sin” 2x T cos  2x

w -T2

34. In which of the following does sound travel the

fastest?
forer o @ forad eafy wer@ o= wrerdt 872
(a) Gas /79
(b) Vacuum/ frata
(c) Liquid /59
(d) Solid /319
Ans. (d) :
ware
o
G
g
fafa

S & =
6000 H./T.
1496 Hi./3.
332 #i/3.

fyafa & eafy ofa = =
Tt 21

a7 39 W § e § {6 e % = ey s 3
et 21

35.

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

wmieftar o femr ® e famgett &t W@
R E?

11



(a) Zero/ A

(b) One / T

(c) Two /&

(d) Any number / @'sc ot g
Ans. (c) : F59 o9 Yol § U& 9 sfesa o7t B
2 30 He-awfy o9 el % w9 H S S 21 39w
TS AT A 31T & HIY ST W T Al
e Bt @ 9 q= o F ®9 K WM S @1 T
Hifchad Tomeht & ®: FEAa forg @9 € 1 & weg
farg, & s fog o 3 g7 farg &9 €

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 's' . What will be the partition function?

N fg-%w frermai &1 99 T W9 917 W s
| W ¥ Wedeh (et it haet 9 ST
Tk I Tt o0 hT AT HEERAT X Tk St
Y ST TaeeT| Ay &= /= gm?

(a) 1

36.

© 1+
(d) None of the above / I H ° HE TRl

E

Ans. (¢) : TRSH BaF 2 = 2 e
g E =0 E_=¢

E

z = Z eiKT
ei%(T + ei%n
b e

(b) [1

If r x
of the following is incorrect?

et x AAM g x A HEA E, A=A A
RIF-HT 3T §?

is an odd function /f x g x

37. and g x are odd functions, then which

(a)fxgx

foro e
®d) f x tg x is an

fx*gxﬁ-q-qw%|

is an odd function/ f x —g «x

odd function /

(C)fx_gx

fao et 21
(d r x —¢g x isanevenfunction/ f x g x
T %o B
Ans.(d):II'F!Tf X T x, g x “sinx
[ x & x =xsinx
[ -x g x = ~x O.sin ~x
[ ~xg-x =fxgx
F | o« g x  UH E HEA A
38. Select correct statement in which Doppler

effect is not applicable-

IH & HAT T FHT FAEE ST g9 @ng
REURAGIES

(a) Discovery of twin stars / I T @ @ °

(b) To determine the velocity of milky way /

STTBTST 71T B a7 friehrer &

(c¢) To determine the radius of earth / Ef%ﬁ H
fran Ao

(d) To determine the velocity of submarine /
TS H A A §

Ans.(c):mw,mw@ﬁr%aﬂawww
el I YHY qE T Eid Sied ¢ Y W 9 gdeers
a6 a8, ST wdaers iR 9T @ia & ge T %
FW B 21 TH (@R F W I AW H G H,
ST T H AT Fdrer # 3R gAgsHt &1 o A #
FW § Safs g A B A % fan wierers
IYHTOT H FAN A § 1

39.

If A, and B, are tensors of rank 2, then what

will be the rank of tensor A, +B
afg 4 @ s, ficfa & & 2/ §, @ 2w
A, + B, T Yo T T2

(a) 4 (b) 2
(©) 3 (d) 0

12



Ans. (b): TR TF Toig g § g suEn Wit
it 1 qUF FA F AU A ST wear @ S R afewm
3 sfeT|

e H ST hael Gl R AR w1 Tk FHRIH
21 T W TH I IF TR ¢ N TH dH TH g
I S B

fopelt SR 9 36 U & A W 3¢ HOW IR T I
e affa frr s @ ik Rrme W& @9 8 @ 3%
3% 4§ afvfq fopan smr 21

all aIZ al? bll 12 bl}

Aij= a2| al a? Bij= bZl 22 bZK

d?l a32 a?? b31 b}Z b??
all+bll a12+b12 a13+b13
A'j+BJ_ a2I+b2l a22+b22 a23+b23
a31+b31 a32+b32 a33+b33

Hd: A+ B, & I & g

40. Entropy of a system in reversible cycle -

T Raftiee aEfea § Tt -

(a) Increases/ FEdr é

(b) Decreases / e @

(c) Remain unchanged / ufafda & 8

(d) Always remain zero / §al [ w2
Ans. (c) : fafdae sfsrar & forg,

[

T
S,  As =T 9Radq
a9 = efed e

qr9H
It e it gos fFan Smar 8, @ gus e % o
Ray R As>o T # ®E gRedd T g 2|
gfere Bt o frem ot Tl ag I ¢ o Rem
= 2
3: TH g SOTent o feg,

Ag <0, arufgda

Ag =0, wforad afaeii & forw (Rer weidh)

Ag >, mmél
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 TR, geam & Uk fyug &1 9 2 YeRvg o
20 m/s ¥ 30 m/s S & ToIQ feRaw st &t
SAYIRAT T2

Ad =

T =

41.

(a) 1IN
(b) 5N
(¢) 10N
(d) 25N
Ans. (¢) : f&am ?,

v, = 20m/s,

v, = 30m/s
m ~ lkg, t= 2
v=uTtat @,
30 =20t ax2

a=5m/s’

f = ma
=1%5
f=5 A

42. Lorentz transformation changes to Galilean

transformation, when -
AN HUTaRor Hfetferae Saiaeur ¥ seet Wi €,
A -
@ v=cj
(b) v=<<c
1

() v=—

C

(d) None of the above / I B G FE e
Ans. (b) : RS FAOT & STAT-3TTT THF HHT & o=
H1 GeY g1 S 9T B ARG B § AR TH-gW &
e BT 8, uRedd & AW U s wifas fAwe dfd
oS T 3 2, o &1 39 2 €
1. e H (FRm Fiof a1 & @ ooff, g 7y §
)




43. For which of the following, Lissajour figure

will be circle?
o o @ fepmen forg ey o = Eft?

(@) x Tcos2®t:y T cos Pt

T
2°’t‘—j
4

cos2®t:y T sin2®¢

(b) x = cos29t:y = cos[

(c) x=
(d) None of the above / I H ° HE TR

Ans. (¢) : % o emepfa i aRemr & & WA e
H HOSH ¥ o ad 3Fd Gl § ¥ UH b w9 H
TR HeT ST THeAT @ S TH-TW F A=A e & Tg
HHAR W TH AAAehis §R @1 M 8 SN 3TH
TN G TRk R, AWM SN TRUT Gael &
eI B & forq fopar ST 2|

sin 29¢

X = cos29¢, y =

24

X vy’ = cos’ 29+ sin’ 29y

S U g T B

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

TRIIT |ithT a&gell o o § 7 § § &iA-91

HAT T T?

(a) Optically active substances produce polarized
light. / SehTRT |isha aqU gfad ShrT Scad
Eauild]

(b) Optically active substances rotate the plane
of polarization of polarized light. / ST Hisha
e g SIS % AT dl S qAT 4 2

(c) Optically active substances produce double
refraction. / ST Hishd TEU f5-3T9atd 3cqd
el

(d) None of the above / I U G HIE A

Ans. (b) : THIRTE &9 § dipg wardf @i favia a8 s
2 o5 3 wHTe gEid YT % A B YE H T W
2 9 98 3T IR ToRT 21

45.

44,

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

THIHRT ST Ueh Tafdra duw & gaent Yo o 82
(@) 0 (b) 1
(c) 2 (d =
Ans. (c) : IR ST (5;) T fafym S & fme @& 2
T AR TH (1,1) TER B W A g, T T

H 2 T B

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 U & forg =mer ferawor e - =
(m/s) 1.0 2.0 3.0 4.0 5.0 RUN okt HEAT
4 2 8 6 5 T HIEH WA oA AT ENAT?
(@) 3.49m/s
(b) 34.9m /s
(c) 3.24m/s
(d) 32.4m /s

Ans. (a) :

A (mfs) 1 (2 |3 |4 |5

F A e |4 |2 [8 [6 |5

25
305
25
=122
Ve 3.49m /s
47. Which of the following gives Doppler's
frequency shift Av?
foreT o | I SR gl forkamus A, 24T §2
@ v= (b) v =
C v
© v /1—[1] d vve
C
Ans. (a) :

48.

Surface temperature of an object is 34°C. What
is the wavelength of most intense radiation
from this object? Wien's constant is

2.898x10°mK .
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Tk 9% i TAE o1 A7 34°C ¥l a%g | fremew
gt e fafrror @ aoRed wn §7 =
o 2.898x 10" mK ¥l

(a) 6.44m (b) 7.44Mm
(c) 8.44Mm (d) 9.44Mm
Ans. (d) : i &,

b =2.898%10 ‘mk
T= 347273 k
T = 307K
L=9
79 W €
A=2
T
_2.898%10 °
307

A

=0.009439%10°
9.44%10 *m
=944y

49. At the same temperature, which of the

following will exert greatest pressure?

FHE 99 W = §  ®iT AfUhaw I
AT HaTT?

(a) Gas fo classical molecules / FATHhHA 3TU:[3ﬁ
# g

(b) A gas of bosons / STE(T 9
(c) A gas fo fermions / Lot pip ki)

(d) All of them will exert same pressure. / I
Tft g9 T MR Bt

Ans.(c):aﬂﬁaﬂﬂﬁaﬁmﬁﬂ%mm
9 e o g o St 21 eyt ‘@or A (S @
wiHaT) & fau ot w1 T g U ST
FaieH-Fifis QIR F WY N §, ¥ A § fF aw
T F0 2 RFE 99 om0 ad 8l 2§ (WM &
Biga) 3w 071 8 S gerd 2 3 el & srvas
fagid % FROT Th-gR W IHRE T T 2 |

T Geftd STeRvul S Ffaesuil % sRor & few T
AU W AHA T F G FArghd T F qaT §
¥ BT € Selish wIHE 19 &1 gaE (S B gl

50.

Covariant tensor of second rank A is said to

be symmetric.
o Yo @1 waiae SO 4, WHid e
S §, Aty -

@ A, =a,

(b)) A, A
(©) A, = -aky
(d) a,, =-AvH

Ans. (a) : ATF TR FHAR W qgel I % g e
1%-2 S & I & F@r @ Fifh 16-2 W & g2
# T () Az g awtar S S @ @ 3R g ¥
IR % foru iy it e iR Afrey A E
1 STANT Flh 5Ih AT ST Hohell 2| {h-2 o GEEASTh
W HAA B A T8 AU GEhihl b HHIREN b qEq
IR 2 iRk 59 ues ffifad ® 9qy & § |

Ay T AL

51. The coordinates of the displacement of a

particle are x = asinwt and y-bcosot Path

of the particle is -

Teh HUT o T o fS9Tih x = asin ot AT

y-bcoswt %l

THUT <hT U B-

(a) Linear / 3™

(b) Circular / ﬁ?ﬁ'q

(c) Elliptical / <

(d) None of the above / SWE H g ﬁ'sﬁ EEl
Ans. (¢) : f&m %—

X ~ asin

7/: sin @t.... i

a

Y/ = [0) i
cos “t.... 11

A

. (i) 3 (ii) T Hh S |,

O y = bcos®t

i + i =1
a 2 b 2
3T HT Il
52. What will be the degree of freedom for a rigid

body having N particles?

N &t aret 3¢ fuvg & fou wdsar =t wife

T Zft?

(@) N

(b) 3N

(© 3

(d) Infinite / 3=
Ans. (b) : TG H HifE H 3T fGw & €9 § ufenfyg
foha <1 ot €, FOH U FU1 WeT ®Y T AW 9% Gl
2 T % 39 W FIE a1 A 2
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3 A fafse f6 wor 9 emaml d fd =9 & faw
W?,ﬁ%?ﬁ?ﬂ&ﬁ(x,y,z)ﬁﬁaﬂ%ﬁﬂé
THfTT 9 T 1 -3 gnft

Tl FhR N HUT o7 T SHSH el HifE 3N 2|
53.

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

Tk 3 T A S o 91 T8t aIgetan

wrEE e w2 gefi?

(a) 0.2

(b) 0.3

() 0.4

d) 0.5
Ans. (d) : 9 € SR & owErE Lagn Bear @ SEe
AT

— 2
v=TrL

GfROT ST SFTART T T
dv= 2%¢L dr* Tt dL

Ife TR 1 A rafafda &
0= 2%L drt Ty’ dL
dr
A
dL 2

A
e ST (Poisson's ratio)

qryaf e (LateralStrain)

3=T=L?«$€ZTF[=[T3[ (Longitudinalstrain)

=

0.5

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

T Weed wT | WigIw saaee (5890 A
qgT 5896 A) wh faafya &= & faw afdm o
@3 (lines) Tt =AW HEAT T BT <MRT?
(a) 1312
(b) 984
(c) 656
(d) 328
Ans. (¥) :
The resolving power of grating
A
==

54.

nN

RIE

n=3

5896 _
—— 73N
5896 ~ 5890
_ 5896
N =
3%6
327.55
N ~ 328
55. What is the probability that a leap year
selected a random contains 53 Sundays?
IEeS ¥ W YA MY AR@E™ § 53 WerEw o
@t YTirehar ST Brit?
1 2
(@ — () —
7 7
1 2
© — (d —
366 366
Ans. (%) Fa @R & dem (F =¥ H)
=34
7

;A9 o¥ # 53 HER A H Tilrehdr

A, TFAR , T, ST

56. Working of Laser is based on -

TSN et ShTERUTTE AT &-
(a) Spontaneous emission of radiation / fafertoT *
;T IETSH W
(b) Stimulated absorption of radiation / fafeFtuT &
ESIEGRCENIB LIRS
(c) Stimulated emission of radiation / fafeT &
FAfoT Iesia T
(d) None of the above / STh H g @'s: EH
Ans. (¢) : TSR TS foRgd 31 1 Y191 Seit | gRafdd
EXGI %\ S AT IeEsi (Stimulated emission) Ft T
W SR 2
IR IS & [T TF 9l Foi | N TEvEnd
g 2, S Ted seieeH R frEel WX W elled @ 3R
Th 1 B ST T 2|

E,

)

Incident

Photon M

hv

\I\f\f) hv new
JW Photon

! Stimulated
emission

E
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