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i INSTRUCTIONS
" Answer all questions.
All questions carry equal marks.

In this booklet, the questions from serial no<01 to 9

serial no. 100 are subject specific.

4. Each question has four alternatives marked as (A); 4

(B), (C), (D).

5.  Choose only one alternative:as an answer of a

. frdor
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wwgﬁawﬁm1@m1oow%m
fawg ¥ Hefed €1

T&% YT & IR Sfeas IW ¢ R s (A),
(B), (C), (D) ¥ ifera fohan &1

5. Tod TN H Had T fashed SW B &9 H g

- question.
6. If more than one answerisimarked, then it will be | 6. T% ¥ arfees I AT H T T H IR T
treated as wrong answer. : HA S

7.  Candidate has to darken only.one circle indicating | 7.
the correct answer on the OMR, sheets by using

: BLUE / BLACK BALL POINT PEN.

Thereds no provision of Negative marking.

Carrying Mobile phone in the examination hall is
. strictly prohibited. If any objectionable material is
also found, then action will be taken as per University

norms.

10. Please fill your Roll No. and other information
carefully on OMR sheet. In case of any mistake on
OMR sheet, candidate will be responsible. -

11.  Ifthereis any difference between English and Hindi
version of questlons the English version shall be

correct.
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1. Which one of the following is not in 1) cifeem wwRw § fE A QAN
variant under Galilean : o= a1 oTufEd & ®al 27 :
transformation? i :
A e
A. Momentum e
B. Force S .
" C. Law of conservation of C e Haw
momentum D

e &1 T 1 gar frm
D. Third law of motion of ‘

Newton

_ Shals i3 R ) afk fEdt wm oW @ A ® Q3@
2. If latitude of a certain place is A,

then rate of rotation of oscillating

plane of Foucault pendulum at this BT &R R
lace is- ' : 4
i oo A 2 fof i
N degree per hour
v B. —— feift v v
o A ; & : 2 sind | :
B. ga7 degree per nour C 15 sin A feait ufq =
C. 15 sin A degree per hour D

sin A feuit ufa =

D. sin 2 degree per hour

3) ‘uﬁmaﬂ?'mmﬁ=—Au%,aﬁ
3. If force F has the property F= U fearfas ot &, @t ghm- ;
—V u, where U is potential energy,

3 then y x F is- a. T A

)i A. Zero R ; RS ﬁ S
: B. Non-zero C. s Tt

| D o

C. Vector quantity
D.

URATPG-2019/PHY./26 3 ' PT.O.



- 4. Position vectors of two parﬁcles are
7 = (3i+5)mand7; = (-5{—3))m L)
Their respective velécities are A
vy =3t ofm/s aﬁd
vz = (51 +5)"s
A 3
B. 4
70 .50
D. 6

5. A change particle is scattered by a
hé_avy nucleus. The relation
between impact parameter b,
distance of closet approach S, initial
velocity velocity at a distance of

approach v, of the particle is- ’
A. vob = V.S
B. v.b =vps
Couib=visi

D vib=uds

6. The order of classical radius of 6).

electron is-
A. 108m
B. 10°m
C. 102m
D

+10%m
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S)A

T ol = fearfa wfgw

Fo= (304 5f) w7 = (-51-3))

R

T AT FD: Vg = (3t + 5)) ™/s T
v = GIHID™s®

= Foi - § et foha wH R B
A8

B. 4
C. 5
D. 6
& W A gN Th Safd FO
TERE R FU @ G YOHE b,
frean TS F g0 s, WA 4 A
frreqn TS W g0 W A v, % WA
ey 2

A. vgb =v,.S

B. v.b = vgs

C.v§b=vczs

D. v?b = v§s

gt 1 e B F Hfe 2
A 10m

B. 101°m

C. 102m

D. 10-%®m"



10.

One particle is moving along an
ellipse under the ‘action of central

‘force towards its focus. Velocity of

particle at two ends of major
axis.v; and v, then velocity of the
particle at one end of its minor axis
is governed by relation- :

A v1+vy

B. VU1V

g
D. ..1_+l

Eccentricity of a path of a planet is

1

o The ratio of maximum to

minimum velocity of the planet
moving along the path is-

A 11
B. 2:1
C. 3:2
D. 53

Mass of the pendulum is 1 kilogram
and length of its string is 1 meter, If
amplitude of oscillation is. 60° then
its period will be-

A. 1second
B. 1.1 second
C. 2 second
D. 2.1 second

If Qs quality factor, then due to
damping, the frequency of any
oscillator is reduced by-

A=
B. =
Qo

D22
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7)

8)

9)

10)

B
C e S
D

TH U AeGAHR Ha H, AW HT AR
Bfgg a0 B o TR X @ B
Fa = R W FT H AT v, 4 0,8

L o ol o R e L A

= gau @ K s 21

A v1+v;
y 2

VV1V2

Vi Va2
i 1

V1 V2

ﬁmﬁug%wﬁmwm%lw.
R TfauE Ug @ SAfitehaH  den =gAad
a7 1 _SATAC B0

A 1N
B 23
C. 3:2
D. 53

T dieeh 1 FeadH 1 fecmm € qen
THH S H o 1 iR ¥ Ak dem
1 AR 60° & Tt ST Medhrel B

A. 1 YHTE
B. 1.1 UHTS
C. 2 FFTE
D 2.1 ¥HUS

ﬂﬁQﬁrﬂﬂmwﬁa’lmﬁ
1 '

A sl

g
B. g% 3
C %"ﬁ%é
D ;22—3% 3

P.T.O.



11. Electric field due to a uniformly 11) M ®9 A yfad T & e feem

polarized sphere at a point inside it O eVt M
is (P is polarization)- SR . 3
A. —:;o | | : e, —:40
B = : . . 3
S G
S , S

€o
12. For a constant vector A, gradient

(A.T) is equal to 12) fRe fem wRw ACS 1%173[ RERG]

(A.D) % TR 2|
A 0
B A. 0
B. A 4
Ly B A
C. 2A ¢
4 Cl 2A
D. 3A Z
’ D 3A ‘
13. In certain region of space, electric _
potential is given as T 13) frdt atepreiia & A, ﬁ'ﬂ'ﬂ faya V =
V=3x2+y2+222 } 3X2+y2+ 222@ﬁmm%l qﬁ,m
' ¥ g e
- Charge density here should be- :
: A. 12
A 12
B. -12
B. -12
: e -12¢
C. -12¢ : <
-12
 § D=

4

14) fﬂ%ﬁgm%ﬁaﬂaﬁﬁ

14. Magnetic field at a certain point is

given as follows: : B = (x+3y)i + (y — 22)j + (x — b2)k
B=(x+30t+(—22)j+(x—b2k @ fean s 1 6 A g e
N ok A
B. 1 g B. 1
C. 2 Gy iy
Dt : i
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15. Diamagnetism is matter is due to- 15)

A. Orbital gyromag'netic
rotation

B. Electron spin

C. Domain structure

D. Nuclear spin

16. Holography was discovered by- 16)
A. Dennis Gabor
B. Einstein

C. Townes

D. Maiman

17. Poisson equation for magnetic 17

vector potential A is-
A VZA=—yf
B. V2A=—p/¢
€. P2i=0
D. V2A=V x4

18.Electric ~ field of a _ plane
electromagnetic wave in vacuum is

represented by following' equations
(in MKS units): -

Ex =0 . .
Ey= 0.5 cos [[2%.10° (¢ —2)]
E/=0

Wavelength of this electromagnetic
wave is- &

A. 21 x 108m
B. 108m
2n
D. 3m
URATPG-2019/PHY./26 | 7

18)

wqel § wferererhed gl @1

el AT T # F
AN TR H HIOI ‘
C. <N W= B R

D. fisl 9%u & RO
mm'aﬁwm#m

=

A fm AR
B. oW
C. =3

D. ®WFA

gl af P KB fed e
gl 2

A. V24 = —f

B. VZA=—-p/¢

C. vi=0

D. vi=V x4

fafa 4 & wHaa fRE-gewE /@
mﬁ‘gaahﬁmmvﬁ@ﬁwm

#1 (MKS =Ea #)

Ex=0
Ey = 0.5 cos [[27 x 108 (t — %]
E.=0 :
W foga - gawE a@ & e
A. 2m x 10%m
108 m
21

B
@ Sz m
D

3m

P.T.O.



19. Bohr magneton is unit for-
A. Larmor ﬁequency
B. Magnetic flux
C. Maghetic susceptibility
D. Atomic magnetic moment

90. When high speed neutrons are
passed through moderator, loss in
* kinetic energy is maximum when 6
(scattering angle for neutron in

~ center of mass frame) is-

A0
B.

e

EON R

D.

3

21. Electrical susceptibﬂity of an

isotropic dielectric is a-
A. Tensor quantify
B. Dimension quantity

C. Vector quantity

D. Constant quantity/for high

electric field

99. In normal populatien; the number
of atoms in the-

A: Excitéd state is more than
~ground state

B..Ground state iS more than .

expited state

C. Excited state is equal to the

ground state

SID) Ground state is zero.
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19)

| 20)

21)

- 22) '

wmﬁém‘ﬁél

A
B.
C.

D,

wR gfa & fod
Waww@faﬂ

g e # fw
T e T @ e |

S e T g w A T o
3 TR & @ e st § sifeenan B
% fot 0 (FEA w1 AR &R B A
uﬁmm)mmﬁm%lv |

A

B

& %

p, ¥ o

Trife e # e vt € -
VA TR

B. fomEa i

c. wifwm I

D.

o forgm A9 # ferd fee

A.

wﬁa‘r‘wﬁﬁ%l

qo e 'R A st wW A
gar A s B 2

Tofea =R A g IS R ®
TR T T

e W AR R ,



23.In lasér. beam, the protons are in :

~ phase: The resultant intensity is
given in terms of amplitude (A) and
number of photons (n). Resultant
intensity is proportional to-

A. nA

B. n%2A

C. n2 A?

D. n A?

24. Displacemeht current density is—

A. change of electric field with
time '

B. change of displacement
vector with time '
C. change of magnetic field with

time

D. change -of magnétic vector
. potential with time

25. Light is confined within the core of

simple optical fiber by-
A. Refraction |

B. Total internal reflection at
the outer edge of cladding

C. Total internal reflection at
the core-cladding boundary

D. Reflection from the fiber’s
plastic coating

26. Thickness of half wave plate made
of double ré&acting crystal for light
of wavelength 6000 AligraiCys =
1.55 and pu, = 1.54 for given crystal)

A. 3x10°A

B. 3x 10¢A

C. 3x 105A
' D. 3x108A
URATPG-2019/PHY /26

23)

24)

25) |

26)

B
C. 38x10%A
D

S g A Wl @ W ¥ @
oo e, ST (A) a9 Bl @

Hem (n) ® ®9F G W 71 wfomh

e A R
A. nA
By n2A.‘
C..---n%A2

D. n A?

foemme ¥ ¥ R
A. ﬁwéﬁmm%mﬁﬂﬁaﬁ?
B. foerm @@ & ¥99 & WY

v .

C. qEwE oW wE B WY
qfe

D T gikw fava & @ ®
iy ufEed

AT anfese wEE § yehe PR ¥ @

A @ R

A. 3TqedT & HRl
B.  wafen & wwd fem ¥ ol
=afieh 9Uadd & SR

C.  wrsdfen @ @ T sTRe
TEdd & SR

_D.Wﬁmmﬁﬁnﬁ

qUEdd S SR

s000A w1 B TEm = fR
fgoruaa foreet @ ot st digan
N el § - (R W foea & @
Mo = 1.55 and p, = 1.54)

A g ool
3 x 10%A

3 x 108A

PT.O.



97. Which statement is wrong?

A. Zone  plate works like

convergent lens

B. Zone plate
dispersion of light

produces

C. Zone plate produces real
image

D. Focal length of red light is
“greater than focal length of
violet light for zone plate

28. Two polaroids are placed in such a

way that transmitted light intensity

ic’ maximum Iy. On rotating one
polaroid by 30° angle with respect to
other, transmitted light intensity
becomes-

PR

3
B. ZIO

1
C. Elo
1 :
D. ZIO

()

29. A prism is haying its base 5 cm and

%for its matérial_ equal to 200 per

centimetre inwavelength range
50007 A.  Minimum wavelength
interval that this prism can resolve
in this range is —

A. 1A
B. 2A
C. 5A
D. 10A

URATPG-2019/PHY./26

27)

28).

29)

10.

aﬁﬁmiﬁmnaa%?

A Sl sl @9 wOE

F9 F@ e
B. ;ﬁw@mﬁﬁmm'aﬂ
fasrqo HE R |
C. aﬁ‘»{q@zaﬁmqﬁﬁmm
21

D. @ tw ¥ gw @ %
e @, A @ fs
wrE gl Y e e 2l

3} tregs 39 ¥R W@ @ s el

v o StEwad 3 =

‘ﬁéﬂggaﬁ{éi%ﬁmaso"WQ

S Rl T Y e @ o
AV I
B. :l
C. ~Io
D. 3l

& fow W e 5 A & @R 5000 A
o 2 W T § s W W =
2003f Tf ¥ gEH e
S few To aord ww § fadfd
R TFA ¢, TE B

A 1A
B 2A
€ 5k
D 10A



30.At what angle (from horizon)
sunlight should fall over a glass

plate of refractive index 1.732, .

that reflected light is completely
polarized-

A. 30°

B. 35.3°
C. 53.1°
D. 60°

31.How many different wavelengths
of range 4000 A to 7000A in their
~ different orders of spectrum can

coincide with the spectral line of 5®
order of 6000A?

A0
B. 1
202
D. 4

32. Wave produced by two coherent
sources, whose equations. are yi= 4
cos wt and y2 = cos (wt?) reaches to
a point. Intensity at this point is-

A 9
B. 25
C./15-8sin b
D. 17 + 8 cos &

URATPG-2019/PHY./26

30)

31)

32)

i 8

AYEdAi® 1.732 Al HF H W W
T o g afas % Wi fEw wm
W oyfad @ fF wafda feor qoidE

yfea =i

A. 30°
B 35.3°
C. 53.1°
D. 60°

4000 A ¥ 7000 A TTE F fawer fr=
qar 2 s faft= sife @ aviwal ¥,
uﬂaﬁﬁfeﬁaﬂmﬁéom}xﬁ%@

< e WA a?
A O |

R W

C. 2

D 4

ﬁm‘mﬁﬁf@m:{érﬁﬁm

e R

y1= 4 cos wt T y2 = cos (Wt)

foreht fag W wgeret ®1 39 farg W el
2l |

A. 9

B. 25

@l 1818 simkb
D. 17 + 8 cos &

P.T.O.



33.

34.

35.

When a mirror is displaced by -

0.0059  mm in = Michelson
interferometer experiment 20

fingers disappears at the centre.
Wavelength of light used is-

A. 2950 A
B. 3900A
C. 4900A
D. 59004

Diameter of 9t dark ring in air is
Newton’s  Ring
experiment. Liquid of refraction
index 1.44 is inserted between glass

3.00mm in

plate and lens. Radius of the ring

will be-
A 125 mm
B. V3mm
- C. 2.5 mm

D. 3.6 mm

Ratio of electronic specific heat to
lattice specific -heat of the metal at

the room temperature is 'of the

order of-
A. 104"
B. Q0%
c 1@
Dgy10+

URATPG-2019/PHY /26

33)

34)

35)

539

Wm@ﬂﬁmzﬁaﬁ
o.oosc;ﬁtﬁ{ﬂﬁﬁanwmm%a‘l

_%ﬁﬁzoﬁgﬁﬁaﬁ%m@

s a9 R

A 2050A
B. 3900A
C.  4900A
D.  5900A

& aom wEm A ol S Fw
o 3.00 TR W B W q T
a%é\a1.44awa<‘f=rﬁﬁa#raar{a=\mw
e 1 fawn @l

A 1,25 foeft
B V3l
25w
D 36 Tl



36.Which one of the following 36)
statements is wrong? :

A. Rotational states of ortho
hydrogen have quantum
numbersj=1,3,5.......

' B. Rotational wave function for
| ~ ortho  hydrogen 8" 4
antisymmetric

J C. Spin wave function for' ortho
hydrogen is antisymmetric

 D. Relative percentage of ortho
hydrogen over para hydrogen
reduces as temperature
decreases.

37. Consider a system of two particles 37)
in one dimensional box. First three
energy states are available to each
particle. Probability of finding two
particles in a single state, if
~ particles are bosons, is- -

A. 0
B. %
C. 13
Dot

38. Relation between = entropy S,
thermodynamie’ probability W and
" Boltzmann constant Ksis-

238

Al S=Kslogio W
B. S=Ksloge W
C. W=KslognoS
D. W =Ksloge S

URATPG-2019/PHY./26 13

T - S T

A ool EEgeT W U s
@ fo garen g B j J

= IS D et :
B.\. el ERGSA W1 YON TIEE
o wAfra B #1
C. ol sESNE @ wHU qETREH
: yfg gufia B R

. D. % wmgem ) ogem § ol

's’rss’m'—lﬁwﬁfmqﬁfwam
0 BN W e Bl :

o fo A @ W @ Fif T
fem.w TR FRE T@E w0
ummmfmﬁmﬁluﬁ
Hu @R @ @ A F R W
fordt wh oomen ® U WM 1 gk

A. 0

B. 172

C. 1
WU A

A, S=KslogW
B S = Ksloge W
C. W=KslogiS
D. W=Kslog.$

3 iPIRO.



39. Energy interval between energy 39) fRe sAfewa fee @ fod qu T =
states is AE at temperature T for a Er,ﬁ w B "7 Sl oA AE R
canonical system. The condition for frara & fof feREwa Wi &1 de

validity of classical approximation

for the system is- # ¥ 2
A. KT >>AE A. KT >>AE
B. KT <<AE ' LB e KT e
C. KT=AE C.  KT=AE
D. Independent of AE and T D. AEd T fasfan =&

40. Value for Langevin function L(x) = 40) W& x<<1 @ @ dffed wem Lx) =
Coth x- 1/x, when x<<1is : Coth x- 1/x 1. T Gf=ehed: s
approximately equal to- :

A. 0
A O
' B. X
B.1
X
C £ C. ;
e e
B X :
X

41) frd o & w-fagw s D W

41. Relation  between self—diﬁ'usion.

coefficient D of a gas and  its T e T H gay i
temperature T is — A. D x T
A DxT1 B. DT
B. Do T2 C. D«T®
C. D « M2 D. D .oc T372
- D. Do To2 : |
42. Boolean expression A »(A + B) is P Gl =is A (A + B) & ST B
equal to — ' - :
A. A
A A
B. B
B. B
C. A+B
C. A+B
: D. 1

D. 1

URATPG-2019/PHY./26 ‘ 14
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43. In regenerative cooling enthalpy of 43) ’frﬁé?ﬁ WMaed § ywmw ¥ @ uHiE
~ one-gram gas before expansion is hi. TmE o # el b # v x

Due to expansion .x part is ll(]l.llftled T 2R B S % R e e §
whose enthalpy is he.. Remaining -

(1-x) part is used for cooling again WY A (1-x) GA: Wder & o
and has enthalpy ht. X is — ’ j grar @ foees Toedt hedl x 1 79 2
hf—hi A :
A hf-he A. hf-he
hf-hi hf-hi
B. Y , ; B. -
- hf-hi ' hf—hi
Co Y
hi-he hi-he
D. hf-hi » D. ; hf—hi
44, Change in entropy of 1-gram mole = = 44)  TwaTd Y& ¥ 1AW 9] W B A
gas on changing its volume by four : F 91 T R W T § oRed
times in isothermal expansion is — : g : ;
A. 0.693 R
A. 0.693 R
B. R
B. '
C. t386 R B
C. t386 R
D. 4R .
D. 4R

45. Probability distribut_ion function
P(E) shows maximum at E = E. If

45)  wifgsar faaw weq P(E), E = E W

width of maximum is A E, .then ' sfees weftfa w21 AR sfes #
value for % for a system having f de AE @ o f T S gl
degrees of freedom is — f & fe %_Eaﬂ o= g

A f2 ' % e

B. {34 ' B. £12

c. too PNy - Co it

D. f32 ; Dol a2 '

46. dp/dt in 28 Clausiﬁs-Clayeyron C 146 FAfEIE - FOIRE e § ] |94

equation; on melting of ice, is — . 5% freeR W a2

A. zero (A) ¥1§'€|

‘B. positive i

C. negative ‘ ;
(©) RO

Faxle C (D) IR | e e

- URATPG-2019/PHY./26 . LIS v ad v : P.T.O.

D. none of the above



47 Impedance of a voltage source of 12
volt is (1. 5+J) ohm. It is connected to
a load Z.. Maximum power transfer

would be -
A. (L5 +j) watt
B. (15 -j) watt
C. 66.7 watt
D. 24 watt

48. Equivalent T network of four
terminal network is shown here. :

Which of the Z parameter is wrong
for this network?

A. Zn=3Q
B. Z12=2Q
C. Za=1Q
D. Z2=3Q

49. Ripple factor for half wave rectifier
is —

0.406

0.48

aw »

0.816
4AIp1.21

50.In ‘order to maintain sustained

~ oscillation in R - C Phase shift
oscillator . h-parameter ' he of
transistor should be —

A. 4 or more than it
B. 23 or more than it

C. 29 or more than it

URATPG-2019/PHY /26

v

48)

49)

50)

16

D. 56 or more‘than it
fapedt 12 Siee Sieear & SR &I e

_(15+J)m%13@@mzL

ST T 31w sifeream vl g

A. (1.5 +j)ywatt
B (1.5 -):watt
C.  66.7watt

D. 24 watt .

w 9R e E w1 ged o o H
W%lgﬂ@ﬂﬁﬁﬁﬁﬂwz'
Tl T 87

A Zn=3Q

B. Z12=20Q
C: Zan=10
D. Zn= 3‘Q '
a1 e 1 SR TN
A 0.406 3
B: . 048
C. 0816
D 20

R — C wen foeuds Qe H qed
tiftg @m # ol IRt & h - =
hee 1 TH BT =

A) 47 W i

(B) 23 o 399 I

(C) 29 I 38N Al
(D) 56 1 3EE 3R



51. Ratio between average speed, root = 51) HUM AW W TH & e # SiEd =@,
mean square speed and most : - gty oo = 3 sifereran gEYT
probable speed of 285 molecules at. el HeA S
same temperature is — g

; ; : ; 3 R
T ;
8
' B. V2 :v3: |8 B. V243 =
T
8
IJ C. V3:vZ: |& v C. V3 \/2_‘ -
| T X
. S 3 .
D.:\/E:\/?H_/-Z_ : : L ;"/3_"/2_
d n ¢ _
52.JFET is a — - el D ITRE S
A. Current Controlled device (&) v frafm e
B. Bipolar transistor : S B fegE TR _ :
C. Device having 1arge noise factor (C)  oifersh & IoT SEl 9w 2
D. Device having good thermal i (D) &= S W oTeft i 2
stability

: 53) P #@.D — MOSFET &1 ¥&4d ¢l
53.Symbol for P — channel D - Bk . :
MOSFET is — ‘ S D

e dg V. y (e 5 |
.p : - A, 2 4 3 > i
@ G Subs bate i @ P—é%ﬁ i
D. G - Ghlosrle D ,_éj\—:ri—-‘ Subs e
: ] ‘
X : , ) -8
54. Hall effect is observed in — 54) T wE Mfed g R :
" A. Metals only e (A) wow uget |
B. Semiconductors only (B), Had g §
C. Both metals and ¥ ©(C)  vige SR eTgETerl QA A

. semiconductors e B
S (D) H9d n-YFR F AT A

D. n-type semiconductors only

- URATPG-2019/PHY /26 17 L e P.T.O.



55.How many times electrical
conductivity will enhance on doping
Germanium by donor atoms of
concentration Np = 107cm?® if
intrnsic concentration ni-is 2.5 x
103/ cm3? ; '

A1l

B. 3800
C. 4000
D. 10,000

56. The element which has the biggest
size in a transistor is —

A. Collector
B. Base
© C. Emitter
D. Collector — base junction

57._1;1 Boolean algebra, the bar sign (-)
indicates —

A. OR operation

B. AND operation
C. NOT operation
D. None of the above

58. Cylindrical coordinates have values
for (hi, he, hs) -

A Q,r,1)g
Bt

C. (0,1,0)

D. (1,0,0)

59. The value of . integral
[32 8(x)et** dx is —

A O

B. 1

C. K

D. 6 (k)

URATPG-2019/PHY./26

55)

56)

57)

58)

59)

18

saifem § Np = 101/@® asa &
T wEmE w faem @ uvEd SHeh!
fogererhal fFaY W WM AR W
e 2.5 x 1013/ T B2

(A) 1

(B) 3800
(C) 4000
‘(D) 10,000

Tifset § wed @g1 R fSE W
awdt

(A) UEF
B) R
© S

(D) TS - YR Y

e A A few wowea (-)
wef¥fa s 81

(A) OR Hfshan

(B) AND &fsan

(C) NOT dHfswan

(D) W ¥ § HIE T

JermR et # (hi, he, hs) 1 9
g 2

A D
B 1D
G (@, 1,:0)
D

(1,0,0)

waRe [ 5(x)e* dx H WA B BN

A 0

Bi.: 1
C. K

D 6 (k)



60. Metric Tensor in  spherical 60) e fadement & < wftw @

coordinates is —

[l 050
10 0 A Wil
0 0eril , e
T e 2 R ) B ali0srisiid ]
BYEISor a0 ] L 0 O rsin@
L 0 O rsinf 1 0 0
‘ 1 02 : 0 C 0 2 0
C. A et 0 0 0 rZsin?0
| 0 0 r%sin?0
: : : : 1 0 0
10 oD S O o =
L 1 D. ¢ 4TS 4
D r2 0 0 1
0 0 1 r2sin2@
rzsinze

61)  =gfem WA & = wW e

61. Four vector form of momentum is

represented by — | . A. (P_x, Py, Pz, E/c)
A. (Px, Py, Pz, Efe) . Bu(Px, By, Pz, Elic)
B. (Px, Py, Pz, E/ic) C. (Px, Py, Pz, iE/c)
C. (Px, Py, Pz, iE/c) & ' D. (0, 0, 0, iE/c)
D. (0,0, 0, iE/c) C o 62) A QW W e gEd A8 R
62. Which one of the following is not a (A) I T A
~ strong bond? ' :

(B) UEHIAISeh Y v

A. Vander waal bond . ©) Aqifide e

B. Covalent bond
(D) AH 3TE
C. Metallic bond

D. Ionictond S
63) Wik frudies At of: wfwa wE

fireea o wEmy Y g e 2

63. Effectiveratomi¢ radius of a body
centred cubic crystal having lattice

parameter ais — : A. a
A a @
2
B @
Gl O
4
c. & G
8 B i
a
D 3%

URATPG-2019/PHY./26 o A PT.O.



64. Fundamental vectors for ,a' lattice
are given as —

64)
@2 _
a— -2- (l ot \[ij)
PRIt L
b= E (—i + \/§f)
é=2k
*  One of its recipiocal lattice vector
Cc*is
Lo
A - i+—F
]
e R
B. (%-7)
1
L3
D. None of these
65. The energy E (k) of electrons of 63
wave k in a solid is given by E (k) =
A K2 + B K¢, where A and B are ¢
constants. Effective mass of electron
at |k| = ko is -
[
A. ';;z'm
h2
B. 2;2';;
h? 1
C. szaviz00
WL
D. 4m2 12Bk2
: 66)
66. Lorentz number L is -
m (kg)?
A. 3 e)
(5 kB 2
BZ3)
w (kg 2
6.2

2 (k 2.
ok
. URATPG-2019/PHY./26 ‘20

e
A =it
g 3B
B. 2(£7¢
L
C. -2-k

D. None of these

frl 9 A ey k3 soegEl
SHE@MRE@=AK +BK@
fean e &, ww A SR B fraaiw 21 K|

= koo e 1 G T A
A 5L

B. 4

C. %:72“1123_1:?,

D. ;’%E;T%

wn=t gen L

A

5, e

oo )

. Z(2)



67

68.

69. Curie

. Wavelength (approximately) of a
‘photon which will be required to
break - cooper
superconductor like aluminium
with 1.2k critical temperature is —

A 34x10°m
B. 34x10*m
C. 34x10°m
D. 34 x10%m

Critical temperature of a
superconductor at zero magnetic
field is Te. Temperature at which
ccritical magnetic field becomes half
of its value at 0 K, is —

1
A. T

1
B. ST.

> :
C. 7 Te

1
D. §/_§T°

temperature of a certain
ferromagnetic material is 727°C.
Value for its exchange integral will

be — '

70

. 1.38 x1020J
9.2 x1020J
4.6 x1021J
D. 2.4 x102.J

aw p

. Maximum allowed frequency for an
acoustic branch of a one-

- dimensional diatomic lattice (heavy
mass- M, light mass- m) with force
constant K is —

AZ
B [_z_k]1/2

: 1= ‘
4k]1/2 .

c. [

m

. [k G+ )]

URATPG-2019/PHY /26

pair- - in '/a,

67)

68)

'V69)

70)

21

FfeE a9 12 koA Aegfem
sfaarers o |FWR W &I fqufea +0 =
foq omavEE wRA W W
(afswea) &1 ‘

A. 3.4 x 103m

B 34x104m

C. 34x10°m
D

Fifs @ T, 1 a8 @ fag W FihaE
TR &% H AH, e 0K 3 A

T o, 2

A 3T
B ST
D

1
Wi Te

'ﬁrﬁ?ﬁ%mﬁﬁmaﬁﬁm‘

727°C ?1 Tos fafma woea &1 94
B

1.38 x1020J

9.2 x1020J

4.6 x1021J

D. 24x102J ,
@ freaies K & & foofl fgommgs
Weeh (9 gEE-M, €6l - SSHH-
m) St w@aftw W@ d sfumas Tua
amgfa @1 '

Q w P

4k

A. =

B. [4]
T4k 1/2

C. =

b G

- PO,



1.

72.

73.

In Debye model at low temperature
T, molar specific heat of solid is
proprotional to —

A T
B ¥
G
B, T4

For one dimensional. monoatomic
lattice with lattice constant a, the
range of first Brillouin zone is —

A. Oto=
i ; a

U3

mw
B. ——to+
2a 2a

Vi3 T
C. ——to+-—
a a

2m

2n
D. ——to+
a a

Volume of a cube at rest is Lj. When
it is seen in a frame of reference
moving along one side of the cube
with uniform velocity v, apparent
cube with :
velocity v, apparent volume Qf cube

volume of uniform

Cis —

AL |

B. 13(1-% i .
c. i3 (N
D. 3(1-% i

74. Differential equation

%1—3;—~2x'%+ 2y =0isa—
A. Hermite polynomial
B. Legendre polynomial
C. Laguei're polynomial

D. Bessel equation

URATPG-2019/PHY /26

)

72)

73

74)

22

fead Hfew & ogEr f= @ T W
gt o ) Tier fafire e HAEA
Bt 2 !

TS
B e
O T
Do

€. —~to+=
D.—gaf‘to+—
wF T M Y SRl WSt
132 ufx 38 T fEw wA A @
2 S u T PR H GHRR TH FHAA

qm } et ¥, U S ST S

B
A L3
‘ ool/2
B mle
23/2
sy ar )
» 2 —1/2
p. 13(1-%)
e THEH B
d?y y
E;;—Zx +2ay—0
A. TS §gR
B GEECHE TR
C T FEIR
D.  9s GH&W



o

75. Legendre polynomial P2 (3) is equal
tos

A -1
B. 1
C. 3
D. 13

76. Uncertainty AE in energy level of
ground of atom is —

A O

B. 108V

C. 1eV

D. o

77. Which one of the following is not a
eigen function of operator E%?

A. Sin 3x

B. Cos 4x

C. 3e*x

D. Loge2x

78. An electron is bound in a one-

dimensional box of width 1.0nm. the

- ground state energy of electron is
closest to —

A. 0.38 eV:
B. 38eV
C. 1.52eV
D. 152 eV

URATPG-2019/PHY./26

759)

.76)

77)

78)

23

AN TEE w1 WA R
A =3

B. 1

C. 3

D Giad _
TWHY % YA TEEd .ﬁ ol wR A
sfifesaar AE &% 2
A 0

B. 104V

C. 1eV

D. S

ﬁﬂﬁ@aﬁmwm:—;m
N HeE T R

A -Sin 3x
B. Cos 4x
C. 3ebx
D. Loge2x

e 1.0nm * & iy T ¥
A ufEs §1 TOEE W A e
# St &1 AW (T R

A. 0.38 eV
B 38 eV

C. 152eV
D 152 eV

P.T.O.



79. How does probability of an electron
tunnelling through . a potential

barrier vary with thickness of

barrier?

A. It decreases inversely with

thickness

B. It decreases linearly with
thickness -

C. It decreases sinusoidally
with thickness

D. It decreases exponentially
with thickness |

80.Energy .gap  between  two

consecutive rotational energy levels .

of a molecule is of the order of —
A. 105eV
Bl 10%V
.07 10-eV
D. 10eV

81. Number of nodal points for radial
function Razo of hydrogen atom is —

A0
B. 1
c 2
D. 3

82. According to quantum mechanics

average distance of electron from
nucleuss in ground 'state (1S) of
hydrogen atom is (a is Bohr radius)

N R

Sile

& o
o

N w
)

URATPG-2019/PHY./26

©79)

80)

81)

82)

24

fovg A A RE B GEH H
i, v = el ® W fH5w
TR SEerd 87

A aﬁaﬁgﬁ%maww'#
et B v

B. ag%hgté%muﬁ@Wm@
et 71

C. Wﬁ@é%mﬂmm@m
2 _ '

D. Wﬁm%mum'@
e R

mmaﬁ'ﬁm?ﬁmwﬁ%

o7 Sl SRS H Fife e

A 10%eV

B. "+103%eV

C. 10-eV

D. . 10eV

zm@m_mma?-ﬁm wo Rao % fe=
Hea fagal # wen 2

A a0

B. 1

C. 2

D. 3

= A @ STIER SEENT WY
#H we smen (18) # e W
e @ alrwa g 21 (a R B ?)

a
A. =

a
LSS
G a
D -a
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83. A simple harmonic oscillator is in

84,

its ground state. The probability of
finding it within classical limits is —

A. 16%
B. 50%

C. 84%

D. 100%

Operatdr for total energy in
quantum mechanism is —

Bl
G2

R L
D. =V

85.Who has done experimental

verification ~ of
equation?

photoelectric

A. Millikan
B. Einstein
C. Lenard
D. Planck

86. Frequencies of P-branch is given by

(symbols have their = common
meaning)

A. "Vo

B. Vo .— % ] 4

@ Vo +ZLTL‘I ]

F A
D. e |
URATPG-2019/PHY./26

83)

84)

85)

86) .

25

@'mvméﬁ%am&awﬁ
2 o fogmm dmsl @ o T

WM 1 wfea g1
A - 16%

B.  50%

C. 8%

D 100%

A ihs

B. -—ihe
C —fh;"’;
D. \\ w2

faem famam?

A fach

B AT

c.
D |
e F eTefeE e d
(Hhal & 3T T aef ®)
A . |

B.  v—o)

c 'v0+;:-:—l]

D sy

vwaﬁaﬁﬁ?@vmmmﬁl,

PO,



87.In normal Zeeman experiment 87) TUH WHF SHE WA ¥ 5000 A
spectral line 5000A has been found S @ § 1.1 x103A &1 fyues
to be splitted by 1.1 x103 A e e

Magnetic field used in expernnent is

around - 8
A 1 gau_és ' A LA
B. 10 gauss s B. 10 =4
C. 100 gauss : oy C. 100 MY
D: 1000 gauss | ; D. 1000 TRH
88. Unit for nuclear electric qﬁadrﬁpale 88) :"ﬁ:lq; % fae ;@ia SOt 1 T %|
“moment is —
! , A e
A. Barn
B AR A
B. Nuclear magneton '
C. Bohr magneton S X
D. Debye D feame .
89. For which mass number binding 89) foru Fomm wWem % fer wfa IEI&HT‘-T
energy per nucleon is maximum ? s e At
A. 16 A 16
‘B. 20 B. 20
C. 56 C 56
D. 238 D. 538

90. Coulomb energy in semi empirical
formula is proportional to mass
number A as follows — :

90) Hﬁmﬁrﬁmmﬂwﬁ@hwﬂ
FEMEE gl A W 19 YRR | g

g 2

B. A28 A 8

g ® B. A

o c. Aw
D. Al
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91. The charge of particle dds is-
A E
B. 13e
C. 2/3e
D. -e

92. Particles that participate in strong
nuclear interactions are called —

A. Leptons .
B. Hadrons
C. Neutrinos
D. Photons

93. Which one of the following is
approximate conservation law?

A. Conservation of charge

~ B. Conservation of  lepton
number
. C. Conservation  of baryon
number :
D. Conservation law of
- strangeness
94. Maximum energy obtained in

cyclotron using proton is E,, If
proton is replaced by alpha particle
then energy will be —

A

B. 4E,

C. 16E,

D. None of the above ‘

URATPG-2019/PHY./26

91)

92)

93)

94)

97

F0 dds W @AY ?

A.- E

B 13 e
C. -2/3 e
D —e

3 FU W yaw AR =i el
¥ oo ¥

A wEl

By i

C.

D. _ kM

= & & S @ g s 1 fem
22 :

A IR " w e

B. TeM @ W & faw

G afett den g & frem

D. Faﬁmms’?mmﬁm

el F1 v QB WA § W
9 Eo Rl A% Wl ® wWH W wew
F BT JEAT HL A Sl gl

G

B 4E;

C.  16E,

D mﬁ'@aﬁs‘ﬂﬁ

P.T.O.
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95. A beam of a-particle of energy 5MeV 95) 5MeV &1 Th a-%U & IS I HE
enters ionization chamber. If 15 ¥ @ w2 R ufa Eve 15 HU
particles are entering in a second &Y AN TH T T ey

and 35 eV is required to produce a
ion pair, the ionization current will % ferd 35eV otava® @ A SRS

be & | | R gl
A. 10-1° Ampere sk A. 10-1° Ampere
B. 3.43 x 10 Ampere B.  3.43 x 10! Ampere
C. 3.43 x 1012 Ampere ‘ (&8 34301012 Ampére
D. 3.43 x 103 Ampere. R D 343x10W Ampere
96. 1 amuAis equal to— 96) 1 amu ® IR &
A. 931 KeV AN 931 KeV ‘
B. 931 MeV B. 9831 MeV
C. 931GeV Co 931GeV
D. 1000 MeV v - D. - 1000 MeV
97. Relation between disintegration D . foeed Fais A 3R o-0l WH R
constant Aand range of a-particle R % e gEy S ‘

Cois—

R ’ 3 A. Logi=Aexp(R)

A. Logi=AexpR) i 2
LogA=AR+B

B. LogA=AR+B

B
- & C. LogA=AR?+B
C. LogA=AR?+B
D

LogA=AlogR+B

'D. LogA=AlogR4B
| 98)  ea wfrea el Seufi TE W R

98. Radioactive material doés not emit .

A. Electron B xe
‘B. Proton B“ et
C. y-ray C. fem
' D. feferem fis

D. Helium nucleus

URATPG-2019/PHY./26 28



99 Minirhum energy réquired_ for a y- 99
~ ray photon for pair production —

A 1.02eV
B. 1.02 KeV
C. 1.02MeV
D. 1.02 GeV
100. Nuclei 7N5 and 501 are known as — 100)
A. Even isobars
B. Mirror nuclei

C. Mirror isotopes

D. None of the above

URATPG-2019/PHY /26 A

T SO & o e e wier s

A St 1
A 1.02 eV

B 1.02 KeV

C.  1.02MeV

D 1.02 GeV

M N T 053 Fad 3

A. -

T i

B A
5 G Yt gEEefes
D

ST

P.T.O.





