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1) A particle of mass “mo” moves with speed 0.8c, where c is the speed of light
in vacuum. The relativistic kinetic energy of the particle is
(A) 1.66 moc2 (B) moc2

(C) 0.8 moc2 (D) 0.6 moc2

2) For an object moving in uniform circular motion with constant speed, the
direction of instantaneous acceleration vector is
(A) tangent to the path of motion (B) equal to zero
(C) directed radially outward (D) directed radially inward

3) Earth rotates on its own axis with an angular speed  radians per second.
The magnitude of the Coriolis force on m (kg) moving from north to south
with a speed of v (m/s) at latitude of 30° N is
(A) Fcor = 2mv cos 30° (B) Fcor = 2mv sin 120°

(C) Fcor = 3 mv + cos 60° (D) Fcor = 3 m sin 60°

4) Any rigid body capable of oscillating freely about a horizontal axis in a vertical
plane is known as a
(A) Simple pendulum (B) Horizontal pendulum
(C) Compound pendulum (D) Vertical pendulum

5) The leptons and baryons obey
(A) F-D statistics (B) B-E statistics
(C) M-B statistics (D) Do not obey statistics

6) Moment of inertia of a rectangular plate about a line parallel to an edge and
passing through the center is
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7) Two bodies M and N of equal masses are suspended from two separate mass
less springs of force constants k1 and k2 respectively. If the two bodies oscillate
vertically such that their maximum velocities are equal, the ratio of the amplitude
M to that of N is
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8) Titan, the largest moon of Saturn, has a mean orbital radius of 1.22×109 m.
The orbital period of Titan is 15.95 days. Hyperion, another moon of Saturn,
orbits at a mean radius of 1.48×109 m. The orbital period of Hyperion in days
is
(A) 21.3 days (B) 255.4 days
(C) 42.6 days (D) 25.54 days

9) Which of the following particles are Hadrons?
(A) Neutrino (B) Proton
(C) Electron (D) Gluon

10) Calculate the energy required to split a drop of water of radius 5×10–5 mm
into 1000 droplets of water of equal size. Given surface tension of water is
0.075 Nm–1 and increase in surface area is 2.827×10–13m2.
(A) 3.45 × 10–15 J (B) 3.45 × 10–14 J
(C) 2.12 × 10–14 J (D) 2.12 × 10–15 J

11) If a body under tension suffers no lateral contraction, the value of Poisson’s
ratio for it is
(A) Zero (B) < Zero
(C) > Zero (D) Infinite

(P.T.O.)
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12) The moment of inertia of a body is always minimum with respect to its

(A) horizontal axis (B) centroid axis

(C) base (D) vertical axis

13) The value of Poisson’s ratio for steel is between

(A) 0.01 to 0.1 (B) 3 to 4

(C) 0.4 to 0.6 (D) 0.25 to 0.33

14) Baryons are the combination of quarks

(A) QQ (B) Q

(C) QQQ (D) QQQQ

15) Central force motion is a

(A) curvilinear motion (B) non planar motion

(C) rectilinear motion (D) planar motion

16) Three Carnot engines operates between reservoir temperatures of
(a) TL = 400 K and TH = 500 K (b) TL = 600 K and TH = 800 K (c) TL = 400 K
and TH = 600 K. Rank the engines according to their thermal efficiencies,
greatest first.

(A) b > a > c (B) c > b > a

(C) c > a > b (D) a > b > c

17) Consider a Carnot engine that operates between the temperatures TL = 300 K
and TH = 850 K. The engine performs 1200 J of work each cycle, which takes
0.25 s. What is the efficiency () and the average power (P) of the engine?

(A) = 70% and P = 4.8 kW (B) = 65% and P = 480 kW

(C) = 72% and P = 480 kW (D) = 65% and P = 4.8 kW
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18) The average translational kinetic energy per molecule of an ideal gas is
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19) Let 1 kg of liquid water at 100°C be converted to steam at 100°C by boiling at
standard atmospheric pressure (1.01 × 105 Pa). The volume of that water
changes from an initial value of 1×10–3 m3 as a liquid to 1.671 m3 as steam.
How much work is done by the system during this process?
(A) 169 kJ (B) 1.69 J
(C) 1.69 kJ (D) 169 J

20) A blackbody is at temperature of 527°C. To radiate twice as much energy per
second, its temperature must be increased to a value
(A) 1600 K (B) 200 K
(C) 12800 K (D) 951 K

21) Consider two waves
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22) Which of the following waves cannot be polarized?
(A) Sound waves (B) Radio waves
(C) X-rays (D) LASER
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23) A string in a musical instrument is 40 cm long and its fundamental frequency
is 320 Hz. If a frequency of 80 Hz is to be produced, then the required length
of the string is

(A) 10 cm (B) 640 cm

(C) 160 cm (D) 628 cm

24) A thin glass plate of refractive index 1.5 is placed in the path of one of the
interference beams of Michelson Interferometer. A shift of 30 fringes is
observed. What is the wavelength of light, if the thickness of the glass plate is
0.018mm.

(A) 3000 Å (B) 6000 Å

(C) 1666 Å (D) 166.6 Å

25) In Young’s double slit experiment, if the width of the sources slit is increased
then

(A) the fringe width increases (B) the fringe width decreases

(C) the fringe become more distinct (D) the fringe become less distinct

26) A metal sphere of radius 0.01 m is charged to a surface charge density of
8.85 mC and is placed in vacuum. The electric intensity at a distance of 1 m
from its centre in N/C is

(A) 108 (B) 102

(C) 105 (D) 10

27) The resonance frequency of LCR series and parallel resonance circuits is
given by

(A) ½LC (B) ½LC and ½LC respectively

(C) ½LC and ½LC respectively (D) ½LC

{DBF 23}
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28) A coil of wire of a certain radius has 600 turns and a self-inductance of 108
mH. The self-inductance of a similar second coil of 500 turns in mH will be
(A) 74 (B) 75
(C) 76 (D) 77

29) Generation or absorption of heat in a current carrying conductor with a
temperature gradient is called
(A) Peltier effect (B) Thomson effect
(C) Seebeck effect (D) Joule - Thomson effect

30) The intrinsic impedance in ohm, offered by free space to the plane
electromagnetic wave passing through it is
(A) 377 (B) 37.7
(C) 3777 (D) 3.77

31) The Lamb shift is due to the
(A) Splitting between the 1s and 2s energy levels in hydrogen
(B) Vacuum fluctuations of the electromagnetic field
(C) Nuclear spin
(D) Thomas precession

32) The angular momentum of an electron is J, then the kinetic energy of the
electron in that orbit is
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33) Number of photons from the blue light ( = 4000 Å) required to do two
joules of work is
(A) 3.54 × 1015 (B) 5.82 × 1015

(C) 2.6 × 1015 (D) 4.03 × 1015
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34) An electron and a proton are accelerated through the same potential difference.
The ratio of their de Broglie wavelengths (e/p) is

(A) mp/me (B) p em m

(C) me/mp (D) e pm m

35) The angular momenta of an electron in an atom produces
(A) Zeeman effect (B) Nuclear fission
(C) Magnetic moment (D) Anomalous Zeeman effect

36) The expression for Geiger-Nuttal law is log = AlogR + B where  is the
decay constant and R is the range of the alpha particle. Here,
(A) A and B are constants for all radioactive chains
(B) A is same and B is different for each radioactive chain
(C) A is different and B is same for each radioactive chain
(D) A and B are different for different radioactive chains

37) Beta decay is due to
(A) strong interaction between nucleons and the leptonic field.
(B) weak interaction between nucleons and the leptonic field.
(C) electromagnetic interaction between nucleons and the leptonic field.
(D) coulomb interaction between nucleons and the leptonic field.

38) Internal conversion is a process that competes with
(A) Alpha decay (B) Gamma decay
(C) Beta decay (D) Strange decay

39) G.M. counters
(A) are not energy-selective (B) are energy selective
(C) possess high gamma efficiency (D) exhibit high beta resolution

{DBF 33}
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40) P-N junctions behave as efficient charged particle detectors
(A) with depletion under forward bias
(B) with depletion under reverse bias
(C) without a depletion layer
(D) under both forward and reverse bias

41) Which of the following expressions represent the Fermi probability function?
(A) f(E) = [1 + exp(E - EF)/kT] (B) f(E) = [1 - exp(E - EF)/kT]-1

(C) f(E) = [1 + exp(E - EF)/kT]-1 (D) f(E) = [1 + exp(E + EF)/kT]-1

42) Mobility of electron is
(A) Average flow of electrons per unit field.
(B) Average applied field per unit drift velocity.
(C) Average drift velocity per unit field.
(D) Reciprocal of conductivity per unit charge.

43) The superconducting state is perfectly _______ in nature.
(A) Diamagnetic (B) Ferromagnetic
(C) Paramagnetic (D) Ferrimagnetic

44) According to Debye theory, the heat capacity of a solid at low temperature is
proportional to (where  is a constant)
(A) T6 (B) T
(C) T3 (D) l/(T-)

45) The discrete energy value of the atomic oscillator is

(A) w (B) 2n w

(C) 2n w (D) n w

(P.T.O.)
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46) The maximum efficiency of a half-wave rectifier is
(A) 40.6% (B) 81.2%
(C) 50% (D) 25%

47) For the given circuit, find the current through the Zener diode.
(A) 3 mA (B) 6 mA
(C) 9 mA (D) 12 mA

48) For a single stage transistor amplifier, the collector load RC = 3 k and the
input resistance Ri = 1 k. If the current gain is 50, the voltage gain of the
amplifier is
(A) 50 (B) 100
(C) 150 (D) 200

49) If L1 = 1000 H, L2 = 100 H, the mutual inductance between the coils is
30 H and C = 20 pF, then the operating frequency of the Hartley oscillator is
(A) 1045 kHz (B) 1052 kHz
(C) 1150 kHz (D) 1200 kHz

50) When the inputs of NAND gate are connected together, the resulting circuit is
(A) OR gate (B) AND gate
(C) NOT gate (D) XOR gate
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Note : English version of the instructions is printed on the front cover of this booklet.

C s̈ÀåyðUÀ½UÉ ̧ ÀÆZÀ£ÉUÀ¼ÀÄ
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dªÁ¨ÁÝgÀgÁVgÀÄwÛÃj.

 4. ¥ÀjÃPÉëAiÀÄ ̧ ÀªÀÄAiÀÄzÀ°è:
a) ¥ÀæwAiÉÆAzÀÄ ¥Àæ±ÉßAiÀÄ£ÀÄß eÁUÀævÉ¬ÄAzÀ N¢j.
b) ¥Àæw ¥Àæ±ÉßAiÀÄ PÉ¼ÀUÉ ¤ÃrgÀÄªÀ £Á®ÄÌ ® s̈Àå DAiÉÄÌUÀ¼À°è CvÀåAvÀ À̧jAiÀiÁzÀ/ À̧ÆPÀÛªÁzÀ
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c) N.JA.Dgï. ºÁ¼ÉAiÀÄ°è£À À̧A§A¢ü¹zÀ ¥Àæ±ÉßAiÀÄ ªÀÈvÁÛPÁgÀªÀ£ÀÄß À̧A¥ÀÆtðªÁV vÀÄA©j.
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 5. GvÀÛgÀzÀ ¥ÀÆªÀð¹zÀÝvÉAiÀÄ §gÀªÀtÂUÉAiÀÄ£ÀÄß (avÀÄÛ PÉ® À̧) ¥Àæ±Éß ¥ÀwæPÉAiÀÄ°è MzÀV¹zÀ SÁ° eÁUÀzÀ°è
ªÀiÁvÀæªÉÃ ªÀiÁqÀ̈ ÉÃPÀÄ (N.JA.Dgï. GvÀÛgÀ ºÁ¼ÉAiÀÄ°è ªÀiÁqÀ̈ ÁgÀzÀÄ).
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 9. C s̈ÀåyðAiÀÄÄ ¥Àæ±Éß ¥ÀÄ À̧ÛPÀªÀ£ÀÄß ªÀÄvÀÄÛ N.JA.Dgï. C s̈ÀåyðAiÀÄ ¥ÀæwAiÀÄ£ÀÄß vÀªÀÄä eÉÆvÉ vÉUÉzÀÄPÉÆAqÀÄ
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 10. PÁå®ÄÌ̄ ÉÃlgï, ¥ÉÃdgï ªÀÄvÀÄÛ ªÉÆ É̈Ê̄ ï ¥sÉÆÃ£ïUÀ¼À£ÀÄß ¥ÀjÃPÁë PÉÆoÀrAiÀÄ M¼ÀUÉ C£ÀÄªÀÄw À̧̄ ÁUÀÄªÀÅ¢®è.
 11. C s̈ÀåyðAiÀÄÄ zÀÄµÀÌøvÀåzÀ°è vÉÆqÀVgÀÄªÀÅzÀÄ PÀAqÀÄ§AzÀgÉ, CAvÀºÀ C s̈ÀåyðAiÀÄ£ÀÄß PÉÆÃ¸ïðUÉ

¥ÀjUÀtÂ̧ À̄ ÁUÀÄªÀÅ¢®è ªÀÄvÀÄÛ ¤AiÀÄªÀÄUÀ¼À ¥ÀæPÁgÀ CAvÀºÀ C s̈ÀåyðAiÀÄ «gÀÄzÀÞ PÀæªÀÄ PÉÊUÉÆ¼Àî̄ ÁUÀÄªÀÅzÀÄ.
 12. F ¥ÀæªÉÃ±À ¥ÀjÃPÉëAiÀÄ°è CºÀðgÁUÀ®Ä MlÄÖ 50 CAPÀUÀ¼À°è SC/ST/Cat-I C s̈ÀåyðUÀ¼ÀÄ PÀ¤µÀÖ 8

CAPÀUÀ¼À£ÀÄß, OBC C s̈ÀåyðUÀ¼ÀÄ PÀ¤µÀ× 9 CAPÀUÀ¼À£ÀÄß ªÀÄvÀÄÛ E¤ßvÀgÀ C s̈ÀåyðUÀ¼ÀÄ PÀ¤µÀÖ 10
CAPÀUÀ¼À£ÀÄß ¥ÀqÉAiÀÄvÀPÀÌzÀÄÝ.

N.JA.Dgï. ºÁ¼ÉAiÀÄ£ÀÄß vÀÄA§®Ä À̧ÆZÀ£ÉUÀ¼ÀÄ
 1. ¥ÀæwAiÉÆAzÀÄ ¥Àæ±ÉßUÉ MAzÉÃ MAzÀÄ CvÀåAvÀ ̧ ÀÆPÀÛªÁzÀ/ À̧jAiÀiÁzÀ GvÀÛgÀ«gÀÄvÀÛzÉ.
 2. ¥Àæw ¥Àæ±ÉßUÉ MAzÀÄ ªÀÈvÀÛªÀ£ÀÄß ªÀiÁvÀæ ¤Ã° CxÀªÁ PÀ¥ÀÄà ¨Á¯ï ¥Á¬ÄAmï ¥É£ï¤ßAzÀ ªÀiÁvÀæ

vÀÄA§vÀPÀÌzÀÄÝ. GvÀÛgÀªÀ£ÀÄß ªÀiÁ¥Àðr À̧®Ä ¥ÀæAiÀÄwß À̧̈ ÉÃr.
 3. ªÀÈvÀÛzÉÆ¼ÀVgÀÄªÀ CPÀëgÀªÀÅ PÁt¢gÀÄªÀAvÉ ªÀÈvÀÛªÀ£ÀÄß ̧ ÀA¥ÀÆtðªÁV vÀÄA§ÄªÀÅzÀÄ.
 4. N.JA.Dgï. ºÁ¼ÉAiÀÄ°è AiÀiÁªÀÅzÉÃ C£ÁªÀ±ÀåPÀ UÀÄgÀÄvÀÄUÀ¼À£ÀÄß ªÀiÁqÀ̈ ÉÃr.
 5. GvÀÛj¹zÀ ¥Àæ±ÉßUÀ¼À MlÄÖ ̧ ÀASÉåAiÀÄ£ÀÄß O.M.R. ºÁ¼ÉAiÀÄ°è ¤UÀ¢¥Àr¹gÀÄªÀ eÁUÀzÀ°è £ÀªÀÄÆ¢ À̧vÀPÀÌzÀÄÝ,

E®èªÁzÀ°è O.M.R. ºÁ¼ÉAiÀÄ£ÀÄß ªÀiË®åªÀiÁ¥À£ÀPÉÌ ¥ÀjUÀtÂ̧ ÀÄªÀÅ¢®è.
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