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1. . “Restricting the uniform motion of a particle in

a circle, the projection of the motion of the
particle on the diameter of its circular path
describes '

(a) a linear motion.
(b) a simple harmonic motion.
(¢) a damped harmonic motion.

(d) a damped linear motion.

2. A chain is used to lower a block of mass m
through a distance h at a constant acceleration
of g/4. What is the work done by the chain on
the block ?

(a) —mghfd
(b) mgh/4
(¢) — 3mgh/2
(d) - 3mgh/4

3. Assume the Earth to be moving in a circular
orbit around the Sun. What is the work done
by the Sun’s gravitational force on the Earth
in completing half the orbit, equal to ?

(a) Kinetic energy of the Earth

(b) Potential energy of the Earth

(¢) Half the potential energy of the Earth
(d) Zero ‘

4. Consider a missile shot up from the surface of
the Earth, in the vertically upward direction
with velocity v equal to escape velocity. Taking
the Earth to be a spherically symmetric object
with radius R, at what distance from the
centre of the Earth will the speed of the|
missile be v/2 ?

{a) 15R
(b) 2R
() 3R
(d) 4R
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5.

6.

{2 -A)

7.

What is the highest order spectrum that
may be seen with a source of wavelength
of 6 x 10 ¢m by means of a grating with
1200 lines per c¢cm ?

{a) 2
b 13
() 20
(d)y 50,

A convex lens produces a real image of an
object placed perpendicular to its optic axis.
If the curvature of lens surfaces tends to
zero, then the image -

{a) will disappear.
(b) will remain the same.
(¢) will become virtual.

(d) will have displacement defect.

In He-Ne laser, collision of He atoms in
excited state with Ne atoms causes

(a) population inversion in He atoms.
(b) population inversicn in Ne atoms.
(c) Both (a) and (b)

(d) Neither (a) nor (b)

Consider the following optical phenomena :

1. Image formation of a point source by a
plane mirror.

2. Mirage formation in deserts.

According to the principle of least fime,
which of the above phenomena can be
explained ?

{a) 1only

{(b) 2 only

(¢) Both 1 and 2
(d} Neither 1 nor 2
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(a) - mgh/4

(b) mgh/4
(¢} - 3mgh/2
(d) — 3mgh/4
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(a) 1-5R

(b) 2R

(¢ .3R

(d 4R

(3 -A)
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{a) 2
(b) 13
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9. In Van de Graaff accelerator

(a) the maximum energy of the particles is
limited by the maximum voltage applied
to accelerate the charged particles,

(b} the maximum energy of the particles
does not depend on the wmaximum
voltage applied.

(c) the maximum energy of the particles
depends on the initial acceleration
imparted to the particles.

(d) None of the above

10. The primary function of electric field in the
cyclotron is

(a) to energize the beam.
{b) to deflect the beam.
(¢} Both {a) and (b)

{d) Neither (a) nor (b)

11. How should a charge q be divided into two

parts so that the force of repulsion between
the two parts is maximum ?
(a) q/4 and 3q/4
(b)- g/3 and 2q/3
(¢) q/5 and 4q/5
(d) ¢/2 and ¢/2

12. For which of the following magnetic materials
is B = uH wvalid, where B is the magnetic
induction and H is the magnetising field and
L is nearly a constant for a wide range of H ?
(a) Diamagnetic and ferromagnetic

materials only
(b} Diamagnetic and paramagnetic
materials only
() Paramagnetic and ferromagnetic
materials only
- (d) Diamagnetic, paramagnetic and
ferromagnetic materials
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13.

14.

15,

(4 -A)

A particle of mass M at rest, decays into two
particles each of rest mass m. What is the
speed of each of these final particles ?

cm
(a) 'ﬁ
2
cm
®
2
(C) c I - %
Zm
d 1-—
(d) ¢ o

When W joules of work is done on a flywheel,
its frequency of rotation increases from n, Hz
to n, Hz. What is the moment of inertia of the
flywheel about its axis of rotation ?

@ snz(n?mg)
© -

@ 21:2(:;-:1?)
@ 4n2(n‘g—nf)

The velocity at the maximum height of a
projectile is half its initial velocity (u) of
projection. What is its range ?

V3 w2

b u?/(2e)

(a)

(¢ 3u?(2g)
{d) f3_u2/8
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16. The energy equivalent of neutron-proton
mass difference is 13 MeV and the rest
mass energy of electron is 0:51 MeV. What
is the maximum kinetic energy of electron
emitted in neutron decay ?

(8) 1:81 MeV
(b 13 MeV

(¢} 079 MeV
(d) 0-905 MeV

17. A particle of mass m with energy V0/2

encounters a step potential
V(x) = forx < 0
=V0 for x 20 (Vy > 0)
What is the ratio of position probability
densities at x = 2a and x = a, with
h
az ——— 7
'21:.me0
(@) 1/2
b 1fe
(c) &2
@) e
18. A valid wave function of a particle mist
satisfy
1. Wave function must be real antl
single-valued. -

2. Wave function and its first derivative
must be continuous.

3. Wave function must be square
integrable.

Which of the above statements is/are correct ?

(a) 3 only .

(by 2and3

(¢) land?2

(d) 2 only
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19,

20.

21.

22,

{6 - A)

In the X-ray spectra of silver and gold the

wavelength of K line of. gold is

(a) smaller than the wavelength of L line

of gold.

.(b) larger than the wavelength of L, line of

gold.

(c) 1arger than the wavelength of K, line of
silver.’

(d) larger than the wavelength of L line of
silver.

If one mole of monoatomic gas (y = 5/3) is
mixed with one mole of diatomic gas (y = 7/5),
what is the value of y of the mixture ?

{a) 1-25

(b} 15
{c) 20
{(d> 35

A quantity of heat AH is transferred from a
large heat reservoir at temperature T, to-
aniother large heat reservoir at temperature
T, < T,. The heat reservoirs have such
large capacities that there is no observable
change in their temperatures. The entropy
of the entire system

(a) does not change.

(b) decreases.

{c) increases.

(d) vanishes.

Thé rate of loss of heat by radiation from a
solid body does mot depend on its '

(a). temperature.
(b) surface area.
{¢) nature of the surface.

{d) heat capacity. '
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As the temperature of a body is raised, the

maximum energy radiated tends to be
associated with shorter wavelengths. What
is this law known as ? : '

{(a) Kirchhoff's law
(b}
(c)

@)

Stefan’s law
Stefan — Boltzmann law

Wien's disp;la,cement law

pinNm—=2 —

5 —

Vinm

_If the pressure (p) and the volume (V) of a

given mass of an ideal gas vary as shown in
the diagram, then what is the work done by
the gas during the process ?

(a)
(b)
(c)
(d)

2J
1-5J
3d
44

When a p-n junction is forward biased, the
flow of current across the junction is mainly
due to ‘

(a) drift of charges.
{b)
{c)

(d}

diffusion of charges.
both drift and diffusion of charges.

depends on the nature of the material.

26.

27.

28.

A 29.

30.

(8 - A}

- When a semiconductor is doped with a p-type

impurity, each impurity atom will

(a) remain electrically neutral.
(b) give away one electron.
(c) . acquire i)ositive' charge.
(d) acquire negative chz;rge.

In an ihtrinsic semiconductor, the number of
charge carriers varies with temperature in

(a)

a linear way.

(b) logarithmic way.
(c) exponential way.
(d) square law way.

Light falls on a soap film of uniform-
thickness 10°1% m. In reflected part, it will
appear’ '

(a) coloured.

(b) black.
(c) white.

(d) None of the above -

Which one of the following is no# conserved in

. uniform circular motion ?

(a) Kinetic energy )
(b) Velocity vector

{¢) Angular velocity

(d) Angular momentum

The escape velocity from a planet having
radius R and fixed uniform density is
proportional to '

(a) R

(b) R?

(¢) R
@ R
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31. A particle is executing simple harmenic |35.
motion. What is the nature of the graph of
velocity as a function of displacement ?

(a) Straight line
(b} Circle

(¢) Ellipse

(d) Hyperbola

32. A diffraction phenomenon is observed using a
pair of slits, each of width ‘a’ having spacing
‘D’ between the two with radiations of
wavelength A. If the distance of screen from |386.
the slits is ‘d’, what is the distance between
any two dark fringes ?

(a) 2Adf(a + b)
(b) 37d/(a + b)
(¢) Ad/(a+b)
(d) 2d/(a-b)

33. In Newton’s rings experiment, the radins of |37.
the tenth dark ring is found to be 6 mm, when
there is air between the convex lens and the
glass plate. If the air is replaced by a liquid,
the radius shrinks to 5 mm, which is possible
only for a value of the refractive index of
liquid equal to which ene of the following ?

(a) 121
(by 133
(c) 144 38.
(d) 1-50

84. Two identical particles move towards each
other with equal speed v. What is the velocity
of centre of mass ?

{a} 2v
(b) v
€ v/2
(dy 0
N-DTQ-K-RJA {10 - A}

A common-base amplifier uses n-p-n
transistor. When the transistor is biased in
the active region, which one of the following
statements is correct ?

(a) Emitter and collector are both reverse
“biased.

{b) Emitter and collector are both forward
biased.

(¢) Emitter is forward biased and collector
is reverse biased.

{d) Emitter is reverse biased and collector

is forward biased.

Three small spheres each carrying a charge q,
are placed on the circumference of a circle of
radius r such that they form an equilateral
triangle. What is the intensity of electric field
at the centre of the circle ?

(a) O

(b) 3g/r

(© qfr

@) gfr®

Let a long wire carry current I along

x-direction and the magnetic field B be in the
z-direction. What is the force on unit length of
the current carrying wire ?

(a) BI along x-direction
(b) BI along z-direction
(c} BI/2 along y-direction
{d) BI along y-direction

For a current I along positive z-direction,
what is the magnetic field at {(a, 0, 0) ?
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39. iQ 20 4Q
A —nrrn — WA~ AAAA—O
6 Q 20
B ANA—O
1Q 2Q 40
In the above figure, what is the equivalent
resistance between A and B ?
{a) 5Q
by 4O
(c) 25Q
d 1Q
40. For a particle of mass m in a state described
by the wave function (in one dimension)
¥ = A e* 4+ B e ik
what is the probability current ?
(a) hk(|A[? — |B[%/(2nm)
(b) hk(|A[ + [B[2/(2nm)
(@) hk(|A]? + [B[%/(47m)
{(d) None of the above
41. A particle of mass m is confined to a
1-dimensional box extending from x =0 to
x = a. Assuming that the particle is in the
first excited state, what is the position
probability density at x = a/8 ?
(a) 1/a
(b) 2/a -
() 1/(2a)
(d) 1/(da)
42, Consider the following statements :
Leptons are the particles which can interact
via
1.  Strong forces.
2. Weak forces.
3. Electromagnetic forces.
Which of the statements given above are
carrect ?
(a) 1and 3 only
(b) 1 and 2 only
(¢} 2 and 3 only
(d) 1,2 and 3
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45.

{12 - A)

In deriving Planck’s distribution formula,
which of the following assumptions are
made ?

1. A black body radiator consists of tiny
harmonic oscillators of all possible

frequencies, each oscillator having its
own characteristic frequency,

2. A continuous emission or absorption of
energy is allowed. : ’

3.  The energy is quantized.

Select the correct answer using the code

given below :

(a} 1and 2 only

{(b) 1 and 3 only

(c) 2 and 3 only

{(d) 1,2and 3

Two gases, nitrogen and hydrogen, are at the
same temperature (27 °C). Assume both of
them to be ideal gases. Which one of the
following is correct ?

{a) The -kinetic enefgy of nitrogen gas
molecule is 14 times that of hydrogen
gas molecule.

(b) The kinetic energy of nitrogen gas
molecule is 28 times that of hydrogen
gas molecule.

{(¢) The kinetic energy of nitrogen gas
molecule is 1/14 times that of hydrogen
gas molecule.

{d} The kinetic energy of nitrogen gas
molecule is equal to that of hydrogen
gas molecule.

What is the expression for temperature at
which root mean square speed of hydrogen
molecules is equal to the escape speed (v}
from the Earth’s surface ?

(a) MvZ>/(3R)
(b  MvZ/(R)

(© 3Mv2/@R)

{(d) None of the above

where M is the moleenlar weight of hydrogen
and R is the universal gas constant.
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40,

41.

42,
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40

1Q 20

A —ANA—T—A— AAAA——O

%GQ %29

B e—nra— VWAA— ANAN—0
1R 2Q 40

39t fea §, AT B & Hen oY Wieke ST € ?

(a) 5Q

(b) 4Q

) 25Q

(d 12

T m % HU7 B e I o e (T T H)
¥ = Aelf* 4 B e ikx

g1 afti srgen # @, R aRrEr @ 2

(2) hk(JA]® - [B®)/(2mm)

(b) hk(|AP + [B®)/(2nm)

() hk(A® + [B®)/(4nm)

d) IR %Y o

m A ®f Uh ol ed  1-faftg s ¥, Sh

x=0Ax=ad® faga & e | TFA T S

T Yo JafAd s # &, feafa oiisar v

x=af8 REE ?

(a) 1/a

- (b) 2/a

(¢ 1/(2a)

@ 1/(4a)
fr=fefes Tuml R fdar $ifswe -
AT BT B € o I aR umd §
1. wad @ g |

2. gdd &l gR |

3. fepgedm s 59 |
g el # AR AR € 2
(a) oo 13tk s

(b) H@@13dIR2 -

(¢ Ham23Rk3

(d) 1,233

|4s.

44,

45,

{13 - A)

i R g B e < #, Preffaa # W

BN Ffireront & S E 2

1. i fafdvs 3 & W smghi & @y snad
Afer g & IF w dfem H o
sifirenafore smafs @ @ |

2. FIN B Waa I A1 HALHYT A 2

3. & qEifed e # |

R Re 3¢ = A R T TR g -
(a) Haa 132

(b) Had 13K 3

() aa 233

W@ 1,23R3

2 19, Agem sk emge, |9 awHE (27 °C)
R ¥ | 7= e 6 A aee 1§ | FefaRem
3 ®iar vd 9E & ?

(a) “BeeH 1 sl & TR a1 egem iw
ol @ TR ISt @1 14 TR

(b) g T SRl & wfis 3ot gEge i
3l & S Sat 1 28 T R

(¢) -geIo ¥ 3 & i At wegeE W
ol &t RS S @ 1/14 T |

(d) =i I gt & i Fat wegem i
Rl & et Fat & R 2

A ¥ R o S v € B ) e
VT T T AT el A YUSS A Yenad AT (v,) b
TR & ?

(@ . Mv2/@3R)

() MvZ/(R)

(c) 3Mv2/(2R)
(d) g ¥ F B T

mme@mwmm%WRmﬂﬂ
for® 2 |




46. The molecular collision frequency for a given [60. A planet moves round the Sun, At a point P, it
type of a gas in a container of constant volume

€ is closest to the Sun at a distance r; and has
varies as

speed v,. At another point Q, when it is

(a) absolute temperature. farthest from the Sun at a distance r,, what is

(b) square of absolute temperature.

its speed ?
(c) square root of absolute temperature. '
(d) None of the above ( r]2 v,
a) )
47. . Ry, 2

(b)

—’7 (C) ri.‘? VI

I | i

=
I
L1
1NNy
<t
M"I

In the above circuit Vo = 2 volt, V = 2 volt. @ Ty vy
What is the current flowing through the r,
diode ?
(a) 40 mA . . .
5l. An  object motion is governed by
(b) 20 mA 5 A _ A
(¢) 10 mA v =(cos ot} i - (sin wt) j . What is the speed of
(d) Zero the object ?
: oo (a) o
48. The electric field due to an infinite flat
charged sheet at a distance r (close to sheet) is (b) 2w
(a) proportional to r. e 0
(b) proportional to r1, d 1
{c) proportional to r2. )
(d) independent of r. ; 52. The area enclosed by hysteresis loop shows *
49. In p-type semiconductor, increase in dopant (a) Retentivity of the specimen.
concentration will (b} Coercitivity of the specimen.
(a) increase the majority charge c_arrier " (¢} Permeability of the specimen. "
concentration and push the Fermi level
closer to the valence band. (d) Energy loss per unit volume per cycle. -

(b} increase the majority charge carrier _
concentration and push the Fermi level |53. The focal length of the more convergent lens
closer to the conduction band. of a Huygens eyepiece is 0-5 cm. What is the

: : 9
() decrease the majority charge carrier focal length of the eyepiece ?

concentration and push the Fermi level {a}) 1-33 em
closer to the valence band.

{(b) 1-00 cm

{(d) decrcase the majority charge carrier ~
concentration and push the Fermi level (c) 076 cm
closer to the conduction band. (d} 033 em

N-DTQ-K-RJA {14 - A )
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47.

" 48,

49.
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SR T T & & T w3 A 2 o<
gt fors -y e 2 & 2

(a) WRH AN

-(b) W AN B af
. (o) WA AN & G g

(d) 30 q § @Ig el

=<
I
11

NNt
<

1
W fw e o 3§ V,, = 2 volt, V = 2 volt. /1S
# F 4R yaE gt @ ?
(a) 40 mA
(by 20 mA
(c) 10mA

@ T

v 3 auie IR ot & aRu gl r (e &
Foe) w fagg & dm . _

(a) r & FEE |
(b) ! & T |
(¢ r 2% qERUET |

(d) r@aF |

 p IR & et F s W i agd
' (a) GEEED JAA AEH B Tar ggem IR

Bl wr @ do d5 & Free gwo |

(b) TEUEIE AW TEH D TRl deu 3R
R B e 85 & e e |

(c) TECIS Y TED DI T geE AR
i R B do 95 & o et |

(d) IS Y aEDH D AR geE R
il "R 1 aem §8 & e awa |

50.

51.

52.

53.

{15 - A )

TRWS NN EWE | G PRE

T ¥ Frocmm @@ r; R 2 3R 3w Ay 2

WA g QR S 5 gd ¥ afteaw g,
WRE, 3TN FE ? .

(a)

ry
¥
ORI
2
(C) I’2 vl
ry
@ 29

tw Rz & TR V=(cosobi-Ginot)) ¥
fafmd 1 RS aomsmg?

(a) o

(b) 20

(c) 0O
d) 1

Sifore TeT GRT URe S T aEaT & ?
(a) viteel & arorfemr

(b) wieeet & Frnfear

(c) wicrel & grameiemn

() m‘iaﬁuﬁraasuﬁrm%maw

Tt e & it il o= & oew gt
05eme | WA woa g wE ?

(a) 1-33 ¢m
b 1-00 cm
(¢) 075 cm-
{(d) 0-33 cm




54. Consider the following statements :
For experimental cbservation of good
interference fringes, the interfering beams
should be
1.  coherent.
2. of equal intensity.
3. '~ of same polarisation..
Which of the above are correct ?
(a) 1 and 2 only
by 2 gnd 3 only
(¢) 1and 3 only
(d) 1,2 and3

55. Two spectral lines are separated in
wavelength by 0-01 nm. The mean wavelength
is 500 nm. To resolve the two lines as
separate, the spectrometer must have a
resolution of
(a) 50,000
(b) 25,000
{c) 12,500
(d) 5,000

56. A point source of light having wavelength
6 x 107 cm is placed on the axis of zone plate.
If the radius of the first zone is 0-6 mm, then
what is the principal focal length ?
{a) 0:06 cm
{(b) 06 cm
(¢} 60cm
(d) 600 cm

57. What is the half angular width of central
bright maximum in the Fraunhofer diffraction
pattern of a slit. width of 0-0012 mm
illuminated by the monochromatic light of
wavelength 6000 A ?.
(a) 15°
(b) 30°
(e} 45°
(dy 60°

N-DTQ-K-RJA

58.

159.

60.

{16 - A}

A proton and an alpha particle enter a
uniform magnetic field with the same velocity
perpendicular to the field. What is the ratio of
time period of alpha particle to that of
proton ?

(a) 2

(b) 1/2

(e} 1
(d) 4

Two charges mq and ng where m/n = -3/5 are
placed at two different points. If the electric
field at the point of charge mgqg is E, then
what is the electric field at the point of charge

nq ?
—
(a) 3E /5
—
(b) —-3E /5
—
(¢ 5E /3
_’
(d) -5E/3
RS 5Q
A AN AP D
+
5Q§ > 50
2V
B AAAA AP C
5Q 5Q

What is the potential difference between the
points A and B in the circuit given above ?

(a) 2/3V
® 8oV
() 4/3V
@ 2V




54, Pl ool ¢ e BT 58. &F & @ad UF WO 9U1 UH UOWT OVl BHEH
3 o B3t & e demr B B aferdt | g ax F wEe A & W ww aka & 7

foongsr e anfed | | ] wmésamﬁmmrmasam?%m!?

1 g | - | amaqgtnamp

2. THM dgar 3 | : ' | .

3. ©F W gau @ | @ 2

T § ¥ B W E 2 . (b) 1/2

(a) sar1ake o _ @) 1

® #wwesks | @) 4

() ®aw 13R3 | - _
. d) 1,233 - 59; E’fBJﬁEquHquE[ﬁm/nﬁ:-Sﬁaﬁﬁﬁ'
55. <1 W Y@nh o1 aored SRR 001 nm & | frgell W <@ & | Rt smE mg & g W faegm

men w500 nm 2 | 5% @ Yawi @] 8% E 2 @ omw ng ¥ g W Reg &1 @
maﬂmaﬂ#as%eﬁa;ﬂmﬁra%%ﬁﬁm g

et &R e 2 @ 3E /5

(a) 50,000

b) 25,000 ' - (b) ~3E /5

() 12,500 ' _

@ 5,000 S | © 5E /3
56. TWE 6 x 1075 em @ wHR & vF fag A ,(d).isﬁfs'

F-ufEe & 36T W @ T E | 9 e S e oo '

fsar 06 mm &, d g wiew g w1 2 2 .

- : ’ 60. . 5Q 5Q

(a) 006 em A —AMAA, . ANAN D

(b) 06 cm | ' )

(¢ 60em - ' | ' . é

(d) 60:0cm 5Q§ ‘ 2V ' >0
57.}@1’39-’[600013‘ F UhaUl gEE BRI W B AN AAAAS c

0-0012 mm Hi3§ & 7 & weRwR foadT def| 50 50

& B & 3o B o sl g w2 | m?g?ﬁqﬁwv?rﬁrgaﬁAuaBésmﬁww

(a) 15° g2

(b) 30° : B (a) 2/3 Vv

(C) 45° ) . . (b) S/QV

(d) 60° l (C) “ 4/3 vV

' ' (C_l) .2V

N-DTQ-K-RJA , (17 - A}




61. Why is soft iron used in many parts of
electrical machines ?
(a) It has low hysteresis loss and high
permeability.
(b) It has high hysteresis loss and high
permeability,
(¢) It has low hysteresis loss and low
permeability.
(@) It has high hysteresis loss and low
permeability,
62, What is the expression for work done by a.
system wundergoing isothermal compression
(or expansion) from volume V, to V, for a
gas which obeys the van der Waals
equation of state
an? :
p+W (V—bn)=nRT?
V, —nb V. -V
RT In | -2—— 2 L2
(a) n n [Vl—nb + an [ Vl_vg
V,—nb) V.-V
b RTIn |2 | +an? |12
®» ”{vl-nb [V1‘+V
V,-nb V,+V,
{c) nRTIn [2—] + an® [—I—QJ
V, -nb | V.V,
(d) None of the above
N-DTQ-K-RJA

63.

64.

(18 - A )

B
[ \
P
A i C

V——>

What is the expression for change in entropy
(Sg — S,) of a mole of an ideal gas (undergoing
the process as shown in the figure above)
having constant molar heat capacities Cp and
Cy?

P
(b) . Sg-8,=C tn‘[M
P
PAVA

V‘(

© S8.-8,=yin|EBB
B ©A b VY

. ATA

(d}) None of the above

(D) and -
viscosity coefficient (n) of an ideal gas vary
if its volume is increased 4
isobarically 7 .

How will diffusion coefficient

times

(a) Both D and n will increase 4 times
(b} Both D and n will remain unchanged

{¢) D will increase by 8 times and m will
increase by 2 times

(d) None of the above
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62.

N-DTQ-K-RJA

ﬁgawmésmmas%vqﬁaﬁaw‘rm
& ?

Fa! ﬁr»:r ﬁﬁmaﬁmﬁiﬁmﬂﬂm
g |

(b) TR I sﬁﬁxmgﬁamaawham'

1

(© 3 ﬂﬁm%ﬁmﬁmwﬁm
l

@ s'ﬂa%’r.:ﬁa Aforeer iy Pt e

2

e aIee AR GGl
{p+%l—] vV - bn)—nRT

& e B 9N 1 S g B gHan wise
(3RIaT TER) gRT V, A V, 78 o o™ at Fom

BRT P B & foU e awr & 2

d) IH H Y o T8

63.

64.

{19 - A}

v

: TV —>
Rer anas e -afat C, 3k Cy, T ot
e (st 5 swfes Frm f afie s & s B &
mq‘mﬂgeuwhm(SB Sy & fore =eiw
T # o

VI
() SB-—SA=y1n[£5—-B-]'

,
PAVa

(d) I A ¥ B &

IR U Jew! 1 &1 sngae wHeTe: 4 T g
Fe @ Fus fewRer qois (D) 3R A o
(n)ﬂiﬁr%irﬁ?raﬁ? ,

(a) - Dsﬂ?na’ﬁhc;u:rraam
(b) D3R n T soRRalfa o @
(c) D 8T §g e 3R n 2 1 g STEm

@ IGw # A P S




65. Ae
. *C
*D
In the above circuit, if the inputs A = B = 0,
then what are the possible logic states of C
and D respectively ?
{a) 0,1lorl,0
(b)) 0,0
c) 1,1
(d) Nomne of the above
66. - R
VWA
|
Vin =20V .
i
1
1
v
. o .
A zener voltage-regulator circuit is shown
above. What is the wvalue of the limiting
resistor R ? ‘ ‘
(a) 500 Q
(h) 250Q
{c) 5kQ
{d)y 1kQ
67. Energy band gap of pure silicon is 1-1 eV,
Which one of the following is correct ?
(a) If doped with p type impurities the
" band gap is less than 1'1 eV,
(b) If doped with. p type impurities the
band gap is more than 1:1 eV..
(c) If doped with n type impurities the
band gap is less than 1-1 eV.
(@ If doped with p or n type impurities the
- band gap is always 1-1 eV. '
N-DTQ-K-RJA

68.

69.

70.

If the second order spectrum is absent in a
diffraction grating, then what is the ratio of
width of the transparency to that of opacity ?

{a) 1

b 2
() 1/2
(d) 1/4

A form of spherical aberration in lenses is
known as

(a) Coma .

(b) Astigmatism
(c) Distortion
(d) Dispersion

Two beams A and B of plane polarised light
with mutually perpendicular planes of
polarization are seen thi'ough a polaroid.,
From the position when the beam A has
maximum intensity (and the beam B has zero
intensity) thé pdlaroid is rotated through 30°

to make A and B appear equally bright. If [,

~and I are the initial intensities of A and B

71.

respectively, then what is the ratio of I, to
Ig ? '
B

(a) 1
(by 1/3
{¢} 3
3/2-

(d)

Plane polariéed light is passed through an

_ optically active liquid. The rotation of plane of

(20 - A)

polarisation will depend upon

1.  Wavelength of light.

2.  Path length through the liquid.

3. Concentration of the active solute.

Which of the above statements are correct ?

{a) 1 and 2 only
(b) 2 and 3 only
{(¢) 1 and 3 only.
(d 1,2and3




. 66.

65. Ae
*
TRRRe W ORT §, 3R MR A=B=02 aC
3R D & Gwrar 96 IR0 HEEE T AT | ?
(a) 0,191,0
(b) 0,0
) 1,1
() Iger ¥ B A
R
%r—ﬂﬁwvwm» - =15 mA A
s | !
i11:20‘1 5 mA é/R’L V(,lm:lsv
; ;
e R fava-Fdae o1 aRug FR Rarar mar 2 |
A yiikdes RF ATA T 8 ?
(a) 500 Q
(b) 250 Q
(c; 5 kQ
(d) 1kQ
67. g Rl &1 s ufge sikwd 11 oV # |
fefRm iAo & ?
(a) IR I8 p-¥BR & gl ¥ afitde frar
C oEl g o ulge R 1l eV ¥ B A
e |
(b) 3R a8 pHER B g ¥ il fear
T & @ uiEE IRE 11l eV W it D
e |
(¢) 3R 98 nWFR & Fea] § g
el & A g IR 11 eV H B |
O | _
(d) 3R I p U nUBR & g F ufAlEE
S 7rer & d aRE SR & 11 eV R
/I |
N-DTQ-K-RJA .

68.

69.

70.

71,

{21 - A)

afe e e 4 e oI Wew sgpfem o,
@ sRedar & dlEE ¥ uef¥ar & dsE @
3T T g 2

(a) 1

(b) 2

) 1/2

d) 1/4

el ¥ v wER @ e R a9 wEenar & 2

[

{a) &M

(b) anRemfes

() fasaor
d) wwE

WRER hgaq FHaal § gfda, s gfea gowr &
A fIRUIgST A 71 B, 9ieRiEs gRT 3@ I

39 frfa 3, G ot A & sftrean S

(@ RRUgst B ¥y d@er @), dieriss @
30° gHIRI AT & A1 A 91 B vHaHH & wd
& 1Tl 1, td Ip, BUer A Ud B @ 3RS

R AN B Y R P

(a) 1
(b) 1/3
c) 3
(dy 3/2

U I {dd SH 0P YaU-gUie o W Rax
WA ST & | YT aa @ goia R &k

1. TN @ W W)

2. @H Y IY @EE |

3. dfa faca & W |

I A A P B TR E ?

(a) %ae 13R2

(b) a2 3R 3

(c) Fad 13k 3

@ 1,23R3




72. (Eou,o)‘lfz corresponds to which one of the
following ?

(a) Velocity of light in vacuum
(b) Conductivity

(¢) Resistivity

(d) Energy flux

73. The Q-factor of an LCR circuit in series is
largest when
(a) the inductance L and capacitance C are

both large.
(b} the inductance L is large and resistance
- Ris small.
(¢) the capacitance C and resistance R are
both large,
(d) all the three are equal in SI units.

74. In an AC circuit, an inductor, a capacitor and
a resistor are connected in series. If the
inductive reactance is 300 £ and capacitive
reactance is 200 Q and resistance is 100 Q,
then what is the phase difference between
current and voltage ?

{a) 30°
(b) 45°
(¢) 60°°
{(dy 9o0°

75. Imagine an electromagnetic wave in vacuum
whose E field (in SI units) is given by
E (z, t) = 10% sin n (3 x 105 z — 9 x 101 v,
Ey =0 and E, = 0. What is the magnetic field
associated with the wave ?

(a) Bz, 1) =
10% sin 1 (3 x 108 2 ~ 9 x 101 v),
By =0and B, =0

(b} By(Z, t) =
102 sin 1 (3 x 105 z — 9 x 1014 ),
B,=0andB, =0

() Bz, t) =
0-33 x 107% sin (3 x 105z — 9 x 101 p),
By =0and B, =0 :

d B/(zt)=

; 4
0-33 x 1078 sin n(3 x 10° z - 9 x 101 1),
B,=0and B, =0
N-DTQ-K-RJA

76.

7.

78.

(22 - A}

A harmonic electromagnetic wave in free
space is described by E = E  cos (kx — wt).
What is the flux density ?

(a) c€,E2/2

(b) cg E2

{¢) ceE /2

{d} None of the above

]
|
|
|
eN
Temperature T (K) ——

The above graph represents the magnetic
property of the material as

(a) Ferromagnetic

(b) Ferrimagnetic -
(¢} Anti-ferromagnetic
(d) None of the above

|
Il

In the above circuit, the values of resistances

Rl 3 s
are such that —= = —=, where R is the
2 G
internal resistance of the galvanometer. The

reading of the galvanometer

{a) remains constant whether the switch K
is ON or OFF.

(b} increases when the switch K ia ON.

(c) increases when the switch condition is
changed from ON to OFF.

(d) always shows zero value.




M

72. (g,u )"V? Fraffe § fewd T @ 2
(a) Frafa & soror o1 4m
(b) TIETHAT
(¢) wieRrerdmar
(d) F3 e
73. AviwH # LCR uRuy &1 Qvie 3ifirean e &,
i
(a) IR Laom aien CAA gga |
(b) RSE L ggd & a0 sk R & & |
(¢) enRar C @ uferier R @1 gea & |
(d) Sl garEdr ¥ A e & |
74, T AC WRuy ¥, U K@, vH WORT AW B
maﬂ}vﬂaqﬁaﬁ’s‘luﬁzm-wﬁrmasooga’r
qen enRar-gfaard 200 Q 8 & wRRY 100 Q &, @
"§TRT 9N Sieedl W SeaR 9T B P
(a) 30°
(b) 45°
(¢) 60°
(d) 90°
75. fafa § oo Rgg-geem &1 R® far e
5@ E &3 (SI Torat #) fear mar @
E/z,t) = 102 sin (3 x 108 2 - 9 x 101 t),
E, =0 3R E,=0 &7 I dag g &
FE?
(a) Bz, t)=
102 sin n (3 x 10% z — 9 x 101 1),
B,=03RB, =0
(b) B,(z, t) = ‘
102 sin m(3 x 10% z — 9 x 10 ¢),
Bx=03ﬂ'\rle_=0
(© Bz, t)= |
0:33x 108 sin (3 x 10% 2z — 9 x 1014 ¢),
_ B =03RB, =0
(d) By(z,t)-—" .
0-33 x 109 sin 7 (3 x 106 z — 9 x 101 ),
Bx=03ﬁTBz=0
N-DTQ-K-RJA

76.

7.

78.

({23 - A}

R

T o o we e faggogme i
E:Eocos(kx—mt)amaﬁlﬂﬁl g 99d
TR ? ' :

@ g E2/2

(b) «¢g, Eg

(e) c€0E0/2

() I # A P T
—1—T xﬁ/
X -

. THT(K) ——>
e T, vt & R qea o @ e
BRATR ?
() dR-gEod
(b) oY AE-TEHI. ,
(c) nf%ra‘rsqmaﬁu (anti-ferromagnetic)
(d) I A A DE A

| |
‘ T
i oRug ¥, wRrewt § uH W e & R
=L = ﬁ,aﬁ Ry feiiier @ aafks
R2 RG
ufeer & | feaenieR & oA

(@) TR &M wEm &, M RIW KON @
OFF W |

(b) Fag K& ON ¥ R deal & |
) ReodH I ONJI OFF AR agar & |
(d) &R I 9 R




9.

80.

81.

Ek
vV—> 82,

The maximum kinetic energy (E;) of emitted

photoelectrons  against frequency (v) of

incident radiation is plotted as shown above.

What is the slope of the graph equal to ?

(a} Charge of electron

(b) Work function of the emitter

(c) Planck’s constant

(d) Ratic of Planck’s constant to charge of
electron

83.

Congider the following in respect of

Compton scattering :

1. Compton scattering formula holds less
and less rigorously as we go towards
longer wavelengths.

2.  Collision between a photoﬁ and an

~ electron is inelastic. 84.

Which of the statements given above ig/are

correct ?

(a) 1 only

(b) 2 only

{c) Both 1 and 2

(d} Neither 1 nor 2

N-DTQ-K-RJA {24 - A

For the hydrogen atom in the first excited
states with principal quantum numbers n = 2,
what is the number of states with total
angular momentum quantum number

j=1/27

(a) 2
by 3
() 4
d 5

In a Compton scattering experiment, when
radiation with wavelength A = h/(me) is
scattered backwards (i.e. 8 = 180) by an
electron at rest, what is the total energy
(relativistic) of the electron after the
scattering ?

(a) 5 mc?/3
(b) 2 mc?

(¢} 4 mc?/3
(d 3 mc%/2

where m is the mass of electron, c is the speed
of light, and h is the Planck’s constant.

If approximately 2 x 108 eV energy is released
in the fission of one U-235 nucleus, how many
U-235 nuclei undergo fission in 1 second in a
reaction operating at 5 x 107 watt ?

(a) 15 x 1010
(b) 15 x 1018
(e) 15 x 1022
(d) 1-5x 1026

A particle of mass m coming in from the right
with energy E encounters a potential V(x) = 0
for x > 0 and E/2 for x £.0. What is the form
of the wave function for x < 0 ?

(a) A emiks V2

() A el 2

(C) A eikx
dy A e-—ikx

where k = 27/(2mE) / h,
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D e 4
I forr A Il wefe saagl o sftwan
st St (B, st f&feor & smqf () &
e sfEd & | E & i fhus R § 2
(a) SO B AL
(b) IeuE B B B
(c) wie Rexid
(@) wiE ReRi® BT g S A F I

FireT v & e # FPrefiRee ® R

Hife :

1. 5@ g ¥R wWRe & IR FW g
BhTe Yol gF &0 F FH At IRge
& W e ear e | '

2. W Td saagH ® W Tan] MR erit
#

 IE # A B T B T Y 2

(a) - ¥ad. 1
(b) a2
(¢ 13k 23

(d) FA13RTET2

81.

82.

B3.

84,

{ 26 - A )

T TECH W n = 2 B FHeE WA B
T Tofote syt #, Gy Bl ddn w@ed
mjel/za%‘ramwsﬁa?rmm%?

(a) 2

(b) 3

(¢) 4

(d) 5

ve BEEd YD v #, i@ ke A = h/(me)
o ffixo ve RRm gow gr, fidme v
(arafq 0 = 180) Bl B, A TR S THUE H
Tear wyol et (smifEredia) aar @ ?

(a) 5 mc?/3 '

() 2 mc?

© 4 me*3

(d) 3 mc2/2 |

8! m FAGA T GTAM, ¢ WBRI B 97 T h
e RRiE ¢ |

o s U235 TR % Ravst § amm
2 x 108 eV Faf Frfes B &, df 5 x 107 watt
W weisa wafem § feay U-235 wme wi
Apoe Fehea da € ?

(a) 1-5x 1010

(b) 1-5 x 1018

(¢) 15 x 1022

(d) 15 x 10%°

3 3R A F31 E & T 34 m 79 & 0h S
MA@ V) =0,x>0 & e am Ef2, x<0
ﬁimﬁamél x < 0 & o a1 waq &I
T TR P

(a)y A e_ik’t/‘/E

(d) A eikx
stk = 2n/2mE)/ h. -




85. The efficiency of a Carnot cycle when the
hot body temperature (T}) is increased by x
or when the cold body temperature (Ty) is
decreased by y will be the same. What is
the relation between x and y ?

(a) y=x

() y = Tpx/(T; + %)

(€} y=TxAT, + x)

(d} None of the above

86. Consider the following phase transitions :

1. Transition of a ferromagnetic material
to a paramagnetic material at the Curie
point.

2, Transition of a superconducting metal
into an ordinary conductor in the
absence of magnetic field.

Which of the above is/are second order phase

transitions ?

(a) 1 only

(b} 2 only

(c}) Both1and?2

(d) Neither 1 nor 2

87. Consider the following statements about a
harmonic oscillator :

1. The minimum energy of the oscillator is
Zeraq,

2. The vprobability of finding it is
maximum at the mean position.

Which of the statements given above is/are

correct ?

(a) 1 only

(b) 2 only

{e}) Both1and 2

(d) Neither 1 nor 2

N-DTQ-K-RJA { 26

88.

89.

90,

- A

In a Newton’s ring set-up, a transparent
liquid of refractive index 3/2 is introduced
in between the glass plate and its lens. The
circular area of nth ring then

(a) increases by a factor 3/2.
{b) .decreases by a factor 3/2.
(c) increases by a factor \/3/‘2 .
(d) decreases by' a factor m .

In an experiment, a 2 em width diffraction
grating is replaced by another one which
has the number of lines  per
centimetre than the earlier one. How will
the diffraction pattern be affected ?

twice

1. Diffraction maxima will be of same
sharpness.

2. Spacing of diffraction maxima will
increase.

Which of the statements given above isfare
correct ?

(a) 1 only

(b} 2 only

(¢c) Both 1 and 2
(d} Neither 1 nor 2

A quarter wave plate is pasted on to a
plane polarizer such that the fast axis of
the plate is at 45° to transmission axis of
the polarizer. The combination is placed on
toﬁ of a shiny coin with the quarter wave’
plate towards the coin. On looking

(a) the coin will appear shiny.
(b) the coin will appear dark.
(c} . the coin will appear smaller.

(d) the coin will appear larger.




85. THlap # 5 4w Rus @ AGAE (T), x ¥(88. UH e I IO § B @E W S A5
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J vor S| § A I awaT (g 3 @ S & | 79 odl G BT FEABR QB

21 x3k y & o T W E 2 (@) TP 3/29 I T @ |

(a) y=x
) y =TT, +0) b o 32ATTIME |
(@ y=Tx/Ty+x) | (@ T V3/2 A5G N |
(@ IE d A B | (&) T V3/2 ¥ we o |
g6. freferRae sraven wmHvll W faR Wi : 89. © WM F 2 cm W@ R W @ w
1. &l R | de-geor gelf & Fgsoa faad= IfEn ¥, Tt iy FEheR sl & =
gerlf § HeHA | C wa @ A T 2, fawnfE fear s @

0. v i B sruRey ¥ ofee arg | o oAt RS SR e & ?

WWﬁWI 1. faadq fass 3o & SevrT o W |
e ¥ ¥ B W i S saen Swavr

3 > | 2. Faad e @ IR 3§ T |
@ o b oot 2 B R T A 2
(b) &ad 2 (a) wad 1

(¢} 13k 2aA '_ (b) e 2

@ FariskTE2 (© 13 22

g7, W el A ¥ P R T R @ TAIHRAD2
1. A® B A S 90. TP TgUlY o QT D TS TG B N FH
R e T & 5 @ o R o, gee &

9. T WM | 3N UM & mRed sftea . it & 45° BT R 2 | TR S o

wE ol Ried W 39 R @ ol & B aqafa
R v T weE d o Ty a8 gE 2 T G Rids & o & | 3 W)
@ &ae 1 (a) Foad auden wda 8nm |
(b} ®ad 2 (b) Taaepr aréra weld &h |
© 132 S R S S
@ TAd1ID2

(d) Roger aNempa a1 Ydd e |
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What is the phase difference between the two
simple harmonic .vibrations represented by

y; = a; sin (mt + g) and
¥y = 24 COS (wt + %) ?

T

(a) B

n
b =
(b) 3

(e)

M| A

d —

Two masses m and M are initially at rest
at infinite distance apart. They approach
each other due to gravitationél interaction,
What is their speed of approach at the
instant when they are at a distance d
apart ?

1
1Nz
2G(M? + m?2)?

(a) 3

1
26Mm 2
®) (MM+mJ

1
2G6M +m) )2
o (0tm)

1
GMm )2
@ (d(M+m))

93.

94.

195.

{28 - A)

The acceleration of a particle (a) is related
to its velocity (v) by a = —2v. What is the
nature of velocity-time curve ?

(a) Linearly increasing
(b) Exponentially decreasing
(c) Exponentially increasing

(d) Linearly decreasing

The kinetic energy of a satellite of mass m
in its orbit of radius r around a planet of
mass M is given by

GMm
{a)
2r
py SMm
r
GMm
@ - 2r
{d}) None of the above

A collision of two objects occurs in an
inertial frame of reference A. It is also
observed by an observer in another inertial
frame of reference B moving uniformly with
respect to the frame A along the z-axis.

Which one of the following is correct ?

(a) The momentum is conserved in both the
frames but the energy may not.
{b) The energy is conserved in both the

frames but the momentum may not.

(c) Momentum along the z-axis only is
conserved in the two frames.

Both ehergy and momentum
conserved in both the frames.

(d)

are
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y1 = &, sin [mt + E) iR

' Y = @g COS (mt%%—}ﬁﬂﬁﬁﬁaﬁwaﬂaﬁ

M%éﬁaww’%?
-
l T

(a) ﬁ

Lo
(b) 3

' T
(C) E

Com
(d) T

;rﬂﬁqasﬁrmmmﬁﬁramﬂmsihMm

@ W ¥ | Tocha srdedfer B RO |
‘w‘gﬂ%aﬁwmaﬂﬁﬁlaﬁaw;ﬁt

édg&w%mmﬂaﬁwmw%?

1
1Nz
2G(M2 + m?2)?

(a) - a

-

1
2GMm )2
®) [d(M + m)‘]

1
2G(M +m)\2

1
GMm \2
(d) (d(M+m))

. |98.

94.

-1 95.

(29 - A1)

- (b)

UH FHOT & ROl (a) HI IFHB AM(v) F FEY
a=-2ve ! ﬁw-maasa%uqsﬁrm%'?

(a) amw w5l g

(b) amma?luaﬁlgé

(c) ma%aa?'ﬂgs‘
(@) YooT o &
Maaﬂﬁaéaaiugasﬁ-ahzr.ﬁmaﬁmﬁr

FaM ¥ TS m G B IGUE B WS Hol @
g7 _

- GMm
(a) o
" GMm
r
‘ GMm
(c) T |
(@ IGH F A B T

| v e B B A # 21 Rvdl & ook A

¥ | o Yev US Yed ERI UH 3 Seaid
Pésr o9 B 9, 3 59 A & I z-38 W FEH
I Thadhe 2, N 5o I @ | Peefea A R

CAE Rl ‘

(a) 2 A wdm e A ¥ weg A A
R oo '

() 2R B o i S & e W A

N Tmar €|

(c) ﬁ%ﬁﬁ@ﬂéﬁﬁz-ﬂﬂ%@ﬂﬁﬁm
g @ |

@ A b F B vd AT R e A F 1




98. Two identical drops of water fall through air
each with a steady velocity v. If the two drops
combine to form a single drop, then what will

- be the new terminal velocity ?
(a) 2v
(b) 22/3 v
(C) 21/3 v

() 212y

97. Two sources of sound produce progressive
waves given by y, = 6 cos (100 nt) and
¥g = 4 cos (102 nt). Which one of the following
is correct ?

- {a) An observer hears 4 beats per second
' and the intensity ratio of the two sound

) waves is 3/2
(b) An observer hears 2 beats per second
and the intensity ratio of the two sound

waves is 9/4
() An observer hears one beat per second
and the intensity ratio of the two sound

waves is 25/1

(d) An observer hears one beat per second
and the intensity ratio of the two sound

waves is 9/4

98. What is the moment of inertia of a cylinder of
mass M, radius R and length L about an axis
passing through one of the flat faces and
perpendicular to its length ?

M(RZ. 2
(@ —|—+—
21 4 3
M({R® 12
b) —|— + =
v 555
R2 - L2
M|— + —
(c) [ 7 3 ]
2
(@ M(Rz ; 5‘—)
4 3
N-DTQ-K-RJA

99.

100.

101.

{30 - A)

An ancient bui]ding was known to have
been built 2900 years ago. Approximately
what proportion of C-14 atoms are yet in
the building’s wooden framing, compared to
the number which were present at the time
of its construction ?

[Half life of C-14 is 5800 years)

[Take e* = 1 + %]

(a) 035
(b) 0-50
(c) 0-54
0-65 ‘

(d)

As per Bohr Model, what is the minimum
energy required to remove an electron from
the ground state of a doubly ionised Li
atom ? (Z = 3)

(a) 122-4 eV
B 408 eV
(c) 136 eV
@) 151 eV

Consider a potential barrier of width L and
finite height U. For a particle having

‘energy E (E < U), whose wave number

inside the barrier is ky, the transmission
probability will be proportional to

(@) o k2l
by o Zikal
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2 THEAM I Y g2 g W IS Uh R AW v A
firett & + afe AT §E FreoR s §a 5 it o
Fmamemdm e

(a) 2v

(b}
) 2¥3y

(d)

@ & 2 W FI & T )G E
¥y = 6 cos (100 nit) AT y, = 4 cos (102 nt) F &
s ¢ | Frefafea & & @S @ oe @ @ e

(a) S N 4 oo ufcr A0z Jaar & awr A
T aRA & gl 3 3/2 2

(b) ©P V& 2 v vl Avs g & qar 29
eafy T 1 A AR 9/4 @

(c) ©F dord v fowr o J0s gran & @
A ey Ral &t e srqur 25/1 @

vF Ved vh fawus uf davs gEar @ aon
At eafr a0 @t dgar s 9/4 2

(d})

T M, Bsar R @ @wrg L & 90 & 590

¥ FR W TR T OO a9 B dAwad e
& WNe g Imgef @y & ?

) 2 2
@ E[R_ . L_J
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4R -,
deal -

2 2

by E(R +L]
2

(e} M[—+

(d)

99.

100,

101.

(31 - A

()

ve g Waq 2900 oF gd Fff femr mn e,
wa & | Ffor & awg v $ o dReed A
IoRga @ w=m @ gemr #, C-14 wAmpl @ -
a fsa T 3| o arafRne @ 2
[C-14 1 37F-31] 5800 a¥ 2]
[(f5E e = 1 + x]

(a) 035

(b} 050
(¢) 054

(d) 065

dR e & AR fEomaf| Li WA (Z = 3)
& e sEen d we oRE Mo &= &
foe foat <mem ot & anavawar @il ?

{a) 1224 eV

(b) 408 eV
(c) 136eV
(d) 1:51eV
ﬁyéLed%ﬁﬁa“mﬁ-Ua%%ﬁaﬁ%aﬂw
faar @5 | 33T E(E < U) & 30 & R,
foraat A & IR W w@E& k, B, IRIEA
wiaes fFas stgufas 8 ?

@ e 2t
(b) e Hk2t

(c) e—kzL

-2k, L
e 2




102, Consider the following statements in respect
of Stern-Gerlach experiment :

1. Stern-Gerlach experiment demonstrated
wave nature of matter.

2. A beam of neutral silver atoms was
used in Stern-Gerlach experiment.

Which of the above statements is/are
correct ?

{(a) 1 only

(b) 2 only

(¢)" Both 1 and 2

(d) Neither 1 nor 2

103. Consider the following statements in respect

of Zeeman effect :

1. Each energy level in the atom is split
mto just three levels which are equally
apaced.

2. The spacing between split levels is
directly proportional to the applied
magnetic field. ‘

Which of the statements given above is/are

correct ?

(a) 1 only

(b) 2 only

(¢) Both 1 and 2
(d} Neither 1 nor 2

N-DTQ-K-RJA { 32

104. U-235 and U-238 decay with lifetimes
{average) p and q respectively. At t = 0
there are an equal number of the two types
of nuclei, N,(0) = N,(0). At time t, the ratio
of the number of these nuclei is

Ny(t)/Ny(t) = . What is ‘a’ equal to ?

(a) (p - q¥(pa)

®)  (p + q)f(pg)

() 1/ipg)

{d) None of the above

105. p : n
ESEE
|
X i-—- + + i

. P
==+ + ;

In the diagram of the space charge across a
p-n junction as shown above, the region X

has

(a) uncovered donor impurities and mobile
electrons.

(b) covered acceptor impurities and mobile
holes. '

(¢) uncovered acceptor impurities and
mobile holes.

(d) covered donor impurities and mobile

electrons.

_A)
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wA-TeE v & el § Freffan el w

far &fm -

1. wAmw wm 3 W g @
- gt

2. whm wEw ¥ T wa et %
feRurg=1 &1 3ug fhar T |
g wee ¥ i W W R 2

(a) &A@ 1

(b) &ad 2

() 13R2a=

@ FTarizkad2

s w6 FR # frfofea sl w R
Hifw '

1. WA ¥ yAd Fofl WX A® aF W A
fawes B9 &, 3 o9 FRAT R T

2. fows Faf ¥R & 7w IR HgS
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I mU=l # D A/ G E P

(a) &ac 1

(b) Fac 2

(c) 13k 23t

(d) q?‘l’leﬂ?ﬁ'?{z

(33 -A)

105.

104, U-235 @ U-238 ®BHIF p ©d q SIGT-Hel

(aitre) & W eI FRA € | t = 0 W, A TBR
¥ T vEeHE @ § € N, (0) = N, ().
W Ot W 3 AR @ de @ e

N;(6)/Ny(t) = e & | ‘o’ fbp sReR & 7

(@) (p - q)(pqg)
® (¢ + qfp
(¢ 1/(pq
(d) 39 A A B 7
|4 ‘ n
o[
X :,—— ++E
L= ++E

p-nﬂﬁaéam-mmméamjﬁ
¥ oM %, &7 X i

() 9FTga e argfiet v e g ¥ |

(b) 3ngd el 3Rl vd i A € |
(© s W s v TR 2 € |

(@) 3T T I o TR saw € |




106. Two thin positive lenses are placed at a
distance L apart. If the focal length.of each
lens is f, the combination will have negative
focal length when

(a) f<L <2fonly.
(b) L < fonly.

(¢} L > 2f only.

(d)

None of the above

107. A He-Ne lager light is used for producing the
diffraction fringes by using a grating of 15,000
linesfinch. If this grating is replaced by
another grating of 20,000 linesfinch, the
fringes
(a)
(b)
(c)

(d)

will become broader,
will become narrower.
will disappear.

will remain same.

108. One of the important considerations in the

design of a microscope or telescope eyepiece is

(a) correction for longitudinal chromatic
aberration only.
{b) correction for  lateral chromatic

aberration only:
(e)
(d)

correction for astigmatism.

correction for both- lengitudinal and
lateral chromatic aberrations.

What is the apprm&imate distance through
mirror Michelson
interferometer be displaced for 2000 fringes of
the yellow sodium lines of wavelength 5893 A
to cross the centre of the field of view ?

109.

which movable of a

(a}) 06 nm
by 12 nm
{c) 6 nm
(d) 12 nm
N-DTQ-K-RJA

110. An image of an axial point source is made
with a parabolic mirror which is front
coated. The image will be free of which of
the following ?

1.  Chromatic aberration
2.  Spherical aberration .
3. Coma

4,  Astigmatism

Select the correct answer using the code
given below :

(a) 1and?2
(b) 2and3
(¢} land4
(d) 2and4

111. A harmonic oscillator with mass m and
force constant k is subjected to an
A sin (ut) where t is the
time variable and A, u are constants. What
is the value

resonance ?

external force

of u for which we have

1 (%
(a) § E
b 2JE
m
© JE
m
m
@ 2

(34 - A}




106, VB W AH I A LW R E | ofe
T A @ B g £, d SaeE @ Bew
T FONEE BN, o9

(a) ®adA f< L < 2f
(b) & L <t

(¢) ¥aa L> 2f
@) 3w & F o T

107. 15,000 ¥@w/za & W @ WM FA

He-Ne ol wHT gx7 feadT fisat o o ot
# | ot gz W vs 3= 20,000 FEHEE DI
AN ¥ gem & o, A

sifer <t & s |
i ael & s |
3gea | S |

& & @

(a)
(b)
(c)
(d)

e @ e & e b Rem d
e o i

s gt o e 3 Be g%

o el ot R ¥ e
sRerfn ¥ fre o

et v e ot v A 3 e

108,

{a)
(b)
(c)
{d)

AEpaed Afmomar & Td e o - fawnfia
®e & fore o g w7 a0t o fow adndsd

109.

5893 A @ dicft wifdom Yzamit @ 2000 fisst gwar | -

& & BT P IR R ?

(a)
(b}
(c)
(d)

. 06 nm
1-2 nm
6 nm

12 nm
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110. wa&ﬂa%g.@amuﬁﬁwwmﬁum'
R, & sw faofm &, mn mn | wfifes
Prefofas # A 57 ¥ 4 @ 2 |

1. gof JoeE

9. T faaem

3. & |

4. IReARFA

(a) 132 '
® 2R3

e 13R4

(@) 234

111. Z&@WH m @ 86 Faais k & 06 WA adr
ATH W A sin (ut) & &, T t GO & @M
VA, u IR ¥, e S # 1 u S AR e A,
e foe & arpe frerm 2

(a)
(b)

o

5| =

=8|

(d)

{ 3B - A’}
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112. Frame F' moves with speed ¢/2 along the | Directions : The following five (5) items consist of

x-axis with reference to frame F, ¢ being the
speed of light. The clock at the origin of frame
F’ and moving with it, shows time t’' = 0 when
it crosses the origin of F. What is the time

two statements, Statement I and Statement II. You
are to examine these two statements carefully and

select the answers to these items using the tode given

shown by this clock when it is at a distance x | 2€/0W-

as observed in frame F ?

(a) x/c

(by V2 x/ec
© x/(J3¢c)
@ 3 x/c

113. A capillary tube of radius r and length L is
horizontally connected to the base of a vessel
of cross-sectional area A filled with a liquid of
density p to a height h. Assuming that liquid
flow is streamlined, what is. the time required
by the level to fall to h/3 equal to ?

(a) [8 LA (n 21/ [nripgl

116.
(b) [8 nLA (n 3)1/ [nripg)
(c) [8nLr (n 3)1/ [nA%g]
(d) [8nLr (n 21/ [nA%pg]
114. The radius of the first Bohr orbit will be
smallest for
(a) He*
(b) H
(C) Li+++
@ Be™ 117.

115. What is the electric flux through a eylindrical
surface of a cylinder with radius R and length
L, kept in a uniform electric field E ?

(a) - MERZL
(b) 2nERL
(¢} 2nER?
(d) Zero

N-DTQ-K-RJA {36 - A}

Ceode :

(a) Both the statements are individually
true and Statement II is the correct
explanation of Statement I

(b) Both the statements are individually
true but Statement II is not the correct
explanation of Statement I

(c) Statement I is truze but Statement II isg
false

(d) Statement I is false but Statement II is
true

StatementI: In  Young’s double slit
experiment light waves
emerging from two slits are in
phase,

Statement II : In  Young’s double slit
experiment set-up the two slits
are on the same wavefront of
the light wave emerging from
the same source equidistant
from the slits.

Statement I: Resistivity of a semiconductor
' decreases as its temperature
increases.

Statement II : The rate of collision of
? conduction elettrons  with
atoms increases with increase

in temperature.
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113.

114.

115.
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(d)

_ {c)

B9 F & ane B0 P, x-o9e Rem d o1 ¢/2 |
Thoeher &, ol c YT B AT | WU P F HA
forg R X TH T T TS WY TN ¥, WA
t' = 0 =i &, 5w o8 B9 F & 07 g TR &l
% | o8 v w wg il TE e Q@ x R

o S F A Mam g e
(a)

X/C

J2 x/e
x/(V3 ©)
J3 x/c

(b}
(c)

oo r v W L @Y v SR A 05 I
FE NEA AT, FTd p S hITR B N T &
sl R o el A L )
YR 7 §U 9 WY @ /3 96 e § am
T B ?

(a) [8nLA (n 21/ [nripgl
(b) {8 nLA (r 3)1 / [nrlpg]
(8 nLr (In 3)] / [nA%e]

() [8nLr (in 2))/ [nA%pg]

v AR P B Frean feae fore =gem @t 2
(a) He*
b H

(c) Li+++
(d) Be+++

v T a7 Ed <@, Bsor Red a8 L&
I & IR Wag 4§ dax fagq W«

' P

nER2L
2nERL
2nER?

Rl

(a)
(b)
(c)
(d)

{37 - A}

116.

117.

Ffor : Fafofiag g (05) woaiel & @ oo &

o7 1 IR @A 1 | g aF T @
arErigdE wer #ow sk 37 sl & IR
fer fir m g @ wEEer § ghw |
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A particle with energy less
than the height of the potential

barrier can cross the barrier.

120,

This will violate the law of| -

conservation of energy.

For a streamline and steady
flow of distilled water, the sum
of the pressure and the total
energy per unit volume at any
two points along the flow|

remains the same.

The sum of pressure, velocity
and elevation heads maintains

a constant value.
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Two

of

moving  with a

inertial  frames
referénce,
relative velocity v can be
by the

Lorentz transformations :

t’=¥( - H], X' =x,
(:2

y‘ = Y(y - Vt), z' = Z,

2
where y2 = (1 - %}
c

related following

The velocity v lies on the

xz-plane.
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Note : English version of the instructions is printed on the front cover of this Booklet.




