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Solution of Previous Paper of GATE
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2 A parallel place capacitor with square plates of side 1 m separated by 1 micro meter is filled
with a medium of dielectric constant of 10. If the changes on two plates are 1 C and —1C, the
voltage across the capacitor is ... kV. (upto two decimal places) (

g, =8.854 x1072F /m)
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3 Light is incident from a medium of 5 onto vaccum. The smallest angle of

incidence for which the'lightd ransmitted into vaccurmis.................... degrees. (upto two

decimal places).
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4 A monochromatie
incident of a fully

wave in free spal ele‘ld amplitude of 1 V/m is normally

cting mirror. The pressure exerted on the mirror is ................... x10713

ces) gy =8.854 x 10 2F/m).

Pa. (up to two deéim
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2 cLUuY = 24U
C
P=2x1lg€
P
€.€E»
8.85 x 160 = (1
P=:885x10 Pa
5 The best resolution that a 7 bit A/D converter with 5 V full scale can achieve is ................. mV. (up to

two decimal places).
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Reselutien pull woltage sca Lo
?’7 [+ - e 0 (~(l)
2
39.06 m\V

In_the figurp gi\mn hplnw’ the inpu’r to the primnry of the transformer_is a \mlf:gn \/qryinc
sinusoidally with time. The resistor R is connected to the centre tap of the secondary. Which
one of the following plots represents the voltage across the resistor R as a function of time?
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The atomic mass and mass density and 0.968 g cm~3, respectively. The
number density of valence electron is .............. x 10%2 cm3. (Up to two decimal places)
(Avagadro number, Na = 6.022"%=10%)

7.

Numlsest cLQm,siiH m = ﬁg”
A

}>
6-968 x 6:022.%10"
- 23

N = 9. gax|)o*
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X
8. Consider a one-dimensional lattice with a weak periodic potential U(x) = Uy cos (—j .The
a

T
gap at the edge of the Brillouin zone [k = —j is ;

a
U
(a) Uo (MTf
(c) 2Uo (@) 0
4
ANS-(A) S
0. Consider a triatomic mo H 'Rthe figure below in three dimensions

The heat capacity of this r@ igher than the vibrational and
rotational energy scales of th

— A\
Nermal temp. d.of ey men- Limeast
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CV - 6"(3

option (d)
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1 (dq)* 1 dq
10. If the Lagrangian Ly = Em(d_?j — Emwzqz is modified to L =Ly + Ocq[a) , Which

one of the following is TRUE ?
(a) Both the canonical momentum and equation of motion do not change
(b) Canonical momentum changes, equation of motion does not change

(c) Canonical momentum does not change, equation of motion changes

(d) Both the canonical momentum and equation of motion change

ol
Lo = %mql_%'rnco‘q" — @
L = Lo + 99 @
P = %% - Mmq + o493 —O@
o Blesin o
29

them dagscamgiom <q"” eh melien
S5 = a0
% (mq + o CL) - (.--*mwl‘l. + o Q) =0

§ +wq =0
Lagscaamgiam eq” oh metien dees net
dmmﬁ*" Lut HPrem U]f"@ camenecal
yreeme i chamge.
Gj“ziu}% (b).

11. Two identical masses of 10 gm each are connected by a massless spring of spring constant 1
N/m. The non-zero angular eigenfrequency of the system is .........cccuvrennnee.. rad/s. (up to two
decimal places).
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——— 0O .
m = 10gm
K = 'N/
™
w= [k
m,m b
SR | 2z
in m,+m,
20

"

™ = 5gm = 0005 kg

W= |1 :Jﬁ
0005 =

WrExio =y }u:Ld/.&u..

12. The phase spa tra'el of an otherwise free particle bowatween two hard walls
elastically in or& i
(a) straighA
(©) rectanfild
ANS-(C) ()
13. The Poisuo
(a) —x a
(c) 2px 7
“ [ , %R +Y P,J i

B [)& .u%] 4—[)( . BP,J

- o + Y[, P,J
> Y —_—
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14. The wavefunction of which orbital is spherically symmetric :
(a) px (b) py
(c)S (d) dyy
ANS-(C)
. dz .
15. The contour integral Ujl 5 evaluated along a contour going from —o0 to +00 along the
+2 |
real axis and closed in the lower half-plane by a half circle is equal to ..................... . (up to twao
decimal places).
n
8ol -
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he lewes An (t‘ n lame
Z=-(
Residue (R) Lirm (z+0) F(2)
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> b ( & \
_,,}, —_
2(
$ Fz)dz = —2n( (sRi)
-2n( (-2,
)
5
}:f(/)d/ 314
16. The Compton wavelength of a portion is .................. fm.(up to two decimal places). (mp= 1.67
x 107% kg, h - 6.626 x 107%)s, e = 1.602 x 1079C. c¢= 3 x 108 ms™)
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17. Which one of the following conservation laws is violated in the decay T —> pu u '~
(a) Angular momentum (b) Total Lepton number
(c) Electric charge (d) Tau number
4o{": -
" VI
4 AL LTI
o i) ~1 -] 4+ cemaesuced
b - 0 6 0 net wn&C}LLLQ,dL
>
: -1 +1 met cemaerunred.
Ly ) |

Jau Numbes

e J |
18. Electromagnetic interact'{@‘ﬁ “ H

(a) C conserving

(b) C non-cons

(c) CP non-cense
(d) CPT n%

conserving

ANS-(A)
2
19. A one H i i nian H, =p—+1kX2 is
= 2m 2
subjectema —+ 3 X4 . The first order correction to the
ground sta i :
(a) only B % (b) o and y |
(c) ccand B (d) only y
.= 2
Ho = b+ L ke
H! = o+ p-y(_?’ + N

v < oy - Jrmede

\du,ﬁ to «u amd P i‘?)‘”” W)
them € Uz dgpm»cfemia emY‘.

20. For the Hamiltonian H = gl +b.G where a €R, b is a real vector, | is the 2x2 identity

matrix, and G are the Pauli matrices,t he ground state energy is:
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the Fourier expansion of U(X) = Asin?(ax) for k = —2ct is

21. The coefficie
(a)A/4 (b) -A/4

(c) A/2
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22. The degenefé g

third energy level of a 3-deimensional isotropic quantum harmonic
oscillator is :

(a) 6

(c)8

(m+ ',) (ﬂ)v 4 ')v) ( " = !J

2

v 3XY 6
2

23. The electronic ground state energy of the Hydrogen atom is —13.6 eV. The highest possible

electronic enery eigenstate has an energy equal to :

(a)o (b) 1 eV

(c)+13.6eV (d) oo
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24, A reversible Carnot engine is operated between temperatures T, and T (T, > T1) with a photon
gas as the working substance. the efficiency of the engine is :
3T. T
(a) 1-—- (b) 1-
4T, T,
3/4 4/3
(T,) (T,)
(C)l_L_J (d) l_L_J
T T
ANS-(B)
25. In the nuclear reaction 13C6 +V, —)13N7 + X, the particle X is

(a) an electron ﬁGH So’Rnti-electron
(c) a muon 6\

(d) a pion

13
Co+ ¥ —— Ny + X
7019 9[.9 x — C—

de’t electsiom _Qg,d_o"n ne. cemsesosation

&
26. Three char ilateral triangle of side 1m
as shown . ment about the marked origin

along th
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= (=1N.0 +EDO)R A 2(l)[C°"(‘O:(+
simko Y J
p = 256m60¥Y
Bl = =
PU = 2 ”® j:é_ 8 - J3 H
P =13%32%
27. A= 0. The axis of the
dial and polar direction in
cylindricm i e magnetic field at a point outside
the solenoid. i itstrue?
(a) B--0, (bj‘ By #0,B,=0
() B, =0, BJG20 (@) B, =0, By =0,B, #0
ANS-(D)
28. A unifornj volume charge dgpsity is placed inside a condug{cor_,(with,resistivi'gy 10_2 M). The
chargé'density becomes 1/(2.718)-of its original value'after time ................ femtorseconds. (up
to two decimal places) €, =8.854 x1072F/ m)
B geR
them t - £ = €p
g 5 - (L -
= 8854yx 10 " xI0O
. = 8854 x|0'F
= 88.5Y4 fm sec”
29.

Water freezes at 0°C at atmospheric pressure (1.01 x 10° Pa). The densitites of water and ice
at this temperature and pressure are 1000 kg/m? and 934 kg/m3respectively. The latent heat
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of fusion is 3.34 x 10° J/kg. The pressure required for depressing the melting temperature of
ice by 10°Cis ........... GPa.(up to two decimal places)

ANS-(0.15 to 0.19) Using clausius clapeyron equation

30. The minimum number of NAND gates required to construct an OR gate Is :
(a)2 (b) 4

(c)5 (d)3

B\_U“‘)\JE J’)h_ﬁ 3 NAND GIRATE

_—/

31. Consider a 2-di ensio

system is ........... a i \

ith a density of 10 m%, The Fermi energy of the
(m, 93034 = 6. 19C)

£ = (626)x106°'>(lo /
o uxamxaa'xuo“xusxm /
E; - 2.09eV!
05 1
32. The total energy of an inert-gas crystal is given by E(R) (In eV) where R is

the” mter atomic spacmg in Angstroms The equmbrlum separatlon between ‘the atoms is
...................... Angstroms. (up to two decimal places)

5 |
E(R) = OR?L -
€ -12(0:5) 6 o
IR R R?
> TR=1A |
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33. Consider N non-interacting, distinguishable particles in a two-level system at temperature T.
The energies of the levels are 0 and €, where £ >0. In the high temperature limit

(kBT >> 8) , what is the population of particles in the level with energy € ?

(a) N (b) N
a) —
2
N 3N
(c) — (d) —
4 4
Peobalbilily ep a {'.;n's-zh.df. am € emergy
(Cl“ffc F('i/"ml)
P(e) = T et
\ ( | 4 Ct/y l'}
fore N {ka’.‘-L.d_l(’P-»(‘ = NP(F? &/51)
NEC TEjwkt)
N £ L8
|+ €
’ T O & = !
fore KTDHE - N 5=
N/;,
34. A free electro energy 1 eV is/incident upon a one-di al finite potential step of

height 0.75 e he probability of its ‘réflection from the veereenenee. (Up O two
decimal place :
£ = 1eV
V, = 6:#6V
E >V,  Hem
kK -k
R & jo—q
K+ K
: 2
- K/k ,
e _ 2meE
)+ R/K k J a
)
| - J"VL'/E. i ,j-,m(e—vg)
- - i;
' + Jl "’\/"/‘,
I !
R | L = 0N
|+ 0-5 9
35. Consider a one-dimensional potential well of width 3nm. Unsing the uncertainty principle

(AX-AD > %) , an estimate of the minimum depth of the well such that it has at least one

bound state for an electron is

(m, =9.31x103'kg, h=6.626 x107*J s, e =1.602 x10°C);

PHYSICS By A.SINGH Sir-199-C,1%* floor,opp.-bhandari hospital,
Basant bahar colony, gopalpura mode, Jaipur-8769828844



CSIR-NET(JRF),IIT-JAM,GATE,JEST,TIFR,BARC,DRDO,ISRO,BHU, DU, CU, RU, All
M.Sc. ENTRANCE, M.Sc.,B.Sc.

(a) 1peV (b) 1 meV
(c)1eVv (d) 1 MeV
Beund State
V, > €
pl
3 2m
R i I
ap AN 20
P A;,P_
% Yeal
(¥5) 3
8Sma )
_ ()1.05 %10 E——
Q 9x9|xlo3'><9xno'* \

€ = JoemeV

LN
Q

36. Considem

electro

had a freesele

radiationm

3. The lowest frequency
.38 x 10%® Hz. If this meta
est frequency electromagnetic

| with free
radiation to
n density
it would

W, M,
!
138 x10° _ [6xI0™ )/>
W, |- 8x |0
W, = -38 x_J3 x10'®

"

2.39 x 10'° Hz

37. An object travels along the x-direction with velocity ¢/2 in a frame O. An observer in a frame
O' sees the same object travelling with velocity c/4. The relative velocity of O’ with respect to
Oin units of cis ...covuueeee. . (up to two decimal places).
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Gl =l

38.

39.

TR (2u+3)dx~23d8
far e j(lu_+3)d>{—2ftddb‘

5 =
23 L -2 2
l 2
W = »>+3>—Y
u'ui = I+3 -
(=3
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40. Let X be a column vector of dimension n > 1 with at least one non-zero entry. The number of

non-zero eigenvalues of the matrix M = XY' s :

(@)o (b) n
(c)1 (dyn-1
Lel’:- :
= x - celimum \.‘{rﬂp‘r with at least ene

memn - Zene emdny
u&i‘ng rzmi‘uf,q;ﬂ.k‘ &y M
vnduclien pett m=2(m> 1)

s l(“J x' -[a o)

: AT 5 O -
SR = a o .
LC)J L ; J LQ (‘J
Rigemmalue |A-AIl =0
2= D
O A

(a*=2) | X)) i)
A=0 ,2A=0Q" (enemem 20€)

$phoematical

E

At M=3 (Mm>1)

1 .
E» ' <fa 6 )
l_C)
T A ONEOY
TR
O O O,

“Cigem walue
a-a o0 ©

( ona Mem -3e50)

A= 0.0 35

41. J? for the ground“s‘tate BCenucleusis :
(a) 1*
2

() = (d) —

& %
= J=1 |
P : = Rl
> )"’ - ;
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42, A uniform solid cylinder is released on a horizontal surface with speed 5 m/s without any
rotation (slipping without rolling). The cylinder eventually starts rolling without slipping. If the
mass and radius of the cylinder are 10 gm and 1 cm respectively, the final linear velocity of
the cylinder is ............. m/s. (up to two decimal places).

wlast mgm,tz'ntumﬁ
An& la: i aleut Cra+IW
- amgulast e
L - LCI’") -t ILO l )w
™m3
mvs 'Yn\/a-':5 + (
% V( m
= MVe¥ + _%__m‘s =
1Y
e MVen¥ + JiTﬂch
MVE = é- TN S
= 1
2
Vem & v
2 .
/ S o ;gS
o Vorp ¥y
Vew = 3-33M/s2c
—~—y
The eneﬁ y and pressur are given T and P = u/3, where T is
the te and a is the n constant. The r unit volume is given by
(xaT3 of A is ...
- ) = g_
m u=aT ez
, S = xxaT?
& du = +7Tds +-PdV ’
0 ¥ = fal
2S /v
ds = £ﬂ~
3 . d(a-T \‘)
d{=2aT?) = = = .
. 3 B F T = POy _
_T = =
3 AT = uaT
R T L
=
Y| Which one of the followine ocacec of diatomic. molecidec ic Raman infrared and NMR active?
. vvincin vrnic vl uic IUIIUVVIIIS SUJCJ Ul Uiglulimnic riuvicuoeuitco 1o attiali, mirrarcu, arniv iNivity guuivec .
(a) '"H - H () ¥C-*0
()1H 35Cl (d)lGO 160
ANS-(C)
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45, The T decays at rest to },l+ and \E Assuing the neutrino to be massless, the momentum

of the neutrino is ...eee..  MeV/c. (up to two decimal places)

(m, =139 MeV /c? ,m, —105MeV/c)

Ciiia (m"+mv -mMy) c*
v 2"

(Mt M) (M) 2 (g <)
21y,

. (1349+105) (139-105) 40y

' 2x139

- 24y x 34
T 2x139

, the total a J for the electronic ground
en atom is

(b) 3/2

(d)

<N =528 2 p’
P' sulsshelt s halp 4illed

MeV

46. Using H
state of

(a) 1/2 m

(c)o

47. Which one of the following operators is Hermitian?
2 2
(e =Xy i (PX+X7py)
(a)l (o)1
2 2
(C) el Psa (d) e_l Py@
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(@) {(Ro=2XR) . A
v S , i
At = [L(RMCR)
S
-~ ‘i [(,{1) (p )-(P ) (D) )

. 'l[uP—P"J ( _:f_}(]

8- L (roen)
At =A efitien ()12 cervect

48.

B, = 2n (@,xAas)

a:' (E; X'a‘3)
N o~
= 2n~ & (-§+I330

I3, a*
e ,

(
e o _1h(a‘x0)
(Q xCl3)
2”/(% = a3
I3 >
2

una S
Jza*
b: - ﬁD—g
J13a
ephen —fad
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49, Consider two particles and two non-degenerate quantum levels 1 and 2. Level 1 always
contains a particle. Hence, what is the probability that level 2 also contains a particle for each
of the two cases :

(i) when the two particles are distinguishable and (ii) when the two particles are bosons?

(a) (i) 1/2 and (ii) 1/3 (b) (i) 1/2 and (ii) 1/2
(c) (i) 2/3 and (ii) 1/2 (d) (i) 1 and (ii) O
sel

— e ({Lsﬁ.ngulshLMf
A B

5 A AB
Letal ne of ways - 3
bt ene hasdicle im Level2 =2

Se {UtF‘L”CLL"L(.L{.Jj : 32

Fox Besens (umndials ng(u;;h alste)

fvrwe {sals L[LQH ol

50. A person ‘Qv-etg‘ pat Earfh's north pol
sphere of radil 00 km, the value 1
places). (Ta geZj

A quator. Treating the Earth as a perfect
p IS coereeerereeeneenns (UP tO two decima
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o tpect of swolation ebeaﬂikemgxm»iia
g = g - W'R cos
* pole A-90, g.g -3,
at egualer 2 =0 9 -9-WR -9
8p‘9e 5 3_(3401,22 _WwR

-

———.

% g )

. Wp -
JOOx(%PiE',) B g

do,

R = 6UoDkm 8:,0m/51 w:;',z(,xlo-g}m,d
2ol

Ion(}OP‘—we) . R

Op 5 X 100
-G 2 ¥ }(I—Ld
_(3.26%x10°) (6400 )ZeE.
N St el !
lom/g%
= 0.-338
51. The geomi oss-section ergies is very well estimated
by the pr the effec Is closest to
(@)10b
()10 ub
ANS-(B)
52. For the transistor amplifier ci i Q, R, =10kQ, Ry =1kQ
and B =99. Neglecting the emitter diode resistance, the input impedance of the amplifier
looking.into'the base for'small.ac si i KC2. (up to two decimal pla

- HOXL0  _ O D een
|0+ 10 20
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VCC

R,

in

T
I‘—

54,

asd
53. Consider an ideal ;wn ”

passing througq Ryis .

R,

:

own in the figure below with

voltage V = 10 mV, the current

e
L

o
Ra

—|O0mY
I < 10>

[O_UA

Consider the differential equation dy/dx+ ytan(x) =cos(x). If y(0)=0, y(n/3) is

................. . (up to two decimal places).
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ol — o
o + Y fam>t = cOSH
T.F A echJx
= {fam»d>c legsec?
= e = e
TE: = Secx
el o e = [@xEFodr HC

H w SecH =jcos>—( xgecx d»m+C
¥ xsecr = 3¢+ C

gk =0 LY =0

C =G
—1 H secx =2
Y (Mg = Ahkes
~ 2 sec(Z)
Y (2 — T = =
(3) X2 =

itron. Given\the Bohr radius for the
hr radius for the ground state

55. Positronium is ade of an el

ground stateof th rogen atom to
of positrorAM Angstrom

 FREEH W ot 1

¥ - KZ°

YN

ferr M =)

- Z> -
P - 053 A
=] me

a4 QlICS
1
33|

For fLG&Lﬁ.‘?LOTLl.LL'n')
m s Wiy, i v, I8

2 -—
SR [owed)
= 2 k2

*rnc. 3
= 2x0-53A
= ].06A

56. The ninth and the tenth of this month are Monday and Tuesday ............ .
(a) figuratively (b) retrospectively

(c) respectively (d) rightfully
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ANS-(C)
57. | O YOO to read this year's text book ................ the last year's ........
(a) easier, than (b) most easy, than
(c) easier, from (d) easiest, from
ANS-(A)
8. Arule states that in order to drink beer, one must be over 18 years old. In a bar, there are 4

people. P is 16 years old. Q is 25 years old, R is drinking milkshake and S is drinking a beer.
What must be checked to ensure that the rule is being followed?

(a) Only P's drink

:'Only P's drink and S's age

(c) Only S's age s k, Q's drink and S's age

ANS-(B) 6\
59. Fatima starts fv’o' m to reach point Q. She

then turns to fa then goes North for 6 km. How
faris she frmp i ach point P?

(a) 8 km, m
(c)6 km,mt
&

ANS-(A)

60. 500 stu m i mistry, Physics, and Mathematics
Registrat indi lows : Chemistry(329), Physics (186)

Mathemam i and mathematics (217), and Physics

and Mathemﬁ ) subjects?

(a) 37 Q

(c) 47
ANS-(D)
61. "If you.are looking for a history of India, or for an accountof the rise aﬁd’falf‘of—the‘rBritish Raj

or for the reason of the cleaving of the subcontinent into two mutually antagonistic parts and
the effects this mutilation will ave in the respective sections, and ultimately on Asia, you wil
not find it in these pages; for though | have spent a lifetime in the country. | lived too near the
seat of events, and was too intimately associated with the actors, to get the perspective
needed for the impartial recording of these matters".

Which of the following statements best reflects the author's opinon?
(a) An intimate association does not allow for the necessary perspective.
(b) Matters are recorded with an impartial perspective.

(c) An intimate association offers an impartial perspective.
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(d) Actors are typically associated with the impartial recording of matters.
ANS-(A)

62. Eachof P, Q, R, S, W, X, Y and Z has been married at most once. X and Y are married and have
two children P and Q. Z is the grandfather of the daughter S of P. Further. Zand W are married
and are parents of R. Which one of the following must necessarily be FALSE?

(a) X is the mother-in-law of R

(b) P and R are not married to each other
(c)PisasonofXandY
(d) Q cannot be married to R

ANS-(D) “G\'\ Si R

63. 1200 men and 500 \c a bridge in 2 weeks,
weeks to build the sa ge. How many men will be nee

week? .
(a) 3000 A? (

(c) 3600 m (d) 3900
64. The nuna

(a) 781 =

en and 250 women will take 3
to build the bridge in one

immediate right of 2 is

. A\

ANS-(C) ‘,

65. A contour line ions having the same height above the mean sea level. The following
is a contour plot of a ge hical region. Contour lines are shotn at 25 m intervals in this
plot.

Which of the following is the steepest path leaving from P?

(a)PtoQ (b) PtoR
(c)PtosS (d)PtoT
ANS-(B)
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