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Physicg/A

The units of M (mass) and L (length) are doubled. The unit of kinetic energy will increase by a
factor of

(A) 16 (B) 8

€ 4 (D) 2

Thedimensions of the quantitiesin one of the following pairs are the same, identify the pair.
(A) Torqueandforce (B) Angular momentum and work

(C) Light year and wavelength (D) Energy and Young's modulus

Thedistancestravelled by abody freely falling from rest in fir st, second and third secondsarein the
ratio

(A) 1:4:9 (B) 1:3:5

© 1:2:3 (D) 3:2:1

At what angle should the two forces 2P and ¥2P act so that the resultant forceis PWO.

(A) 45° (B) 60°

(C) are (D) 120°

At thetop of thetrajectory of a projectile, the directions of itsvelocity and acceleration are
(A) paralléel to each other (B) anti-parallel to each other

(C) inclined to each other at an angle of 45° (D) prependicular to each other

A particle is acted upon by a force of constant magnitude which is always perpendicular to the
velocity of the particle. The motion of the particle takes placein a plane. It follows that

(A) itsvelocity is constant (B) itsacceleration is constant
(C) itskinetic energy is constant (D) it movesinastraight line

A 15 g bullet isfired horizontally into a 3 kg block of wood suspended by a long cord. The bullet
sticksthe block. If theimpact causes the block to swing 10 cm aboveitsinitial level, the velocity of
the bullet was

(A) 251 ms? (B) 261 ms?

(C) 271 mst (D) 281 mst

Thetwo cars C; and C, are going around concentric circles of radii r, and r,. They complete the
circular pathsin sametime. Theratio of the speedsof C, and C, is

(A) r,iry (B) ryfr,
© 1 (D) can not be found
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10.

11.

12.

13.

14.

15.

16.

If the kinetic energy of a body becomesfour timesof itsinitial value, then the new momentum will
be

(A) double (B) threetimes

(C) four times (D) unchanged

Intheelastic collision of heavy vehicle moving with avelocity of 10 m/sand asmall stoneat rest, the
stone will fly away with a velocity of

(A) 5m/s (B) 10m/s

(© 20m/s (D) 40 m/s

Thepower supplied by aforceacting on aparticlemovingin astraight lineisconstant. Thevelocity
of the particle varieswith the displacement x as

(A) Vx (B) x

(©) x? (D) x13

Two rotating bodies have same angular momentum but their moments of inertia at |, and I,
(I, >1,), respectively. Which body will have higher kinetic energy of rotation ?

(A) first (B) second

(C) both will have same kinetic energy (D) not possibleto predict

A cylindrical rod of mass m isof 1 m length. The radius of gyration of the rod about an axis of
rotation perpendicular toitslength and passing through the centreis

(A) 3m (B) 273 m

(C) /28 m (D) 12m

A body rollsdown an inclined plane. If its kinetic energy of rotational motion is40% of itskinetic
energy of trandational motion, then the body isa

(A) ring (B) cylinder

(C) spherical shell (D) solid sphere

A satelliteismoving around the earth with speed v in acircular orbit of radiusr. If the orbit radius
isreduced by 1%, its speed will

(A) increaseby 1% (B) increase by 0-5%

(C) decreaseby 1% (D) decrease by 1-5%

If the change in the value of g at a height h above the surface of the earth isthe same asthat at a
depth x below it (assuming h << R and x << R), then

(A) x=h (B) x=2h

(C) x=h/2 (D) x=h/3
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17.

18.

19.

20.

21.

22.

23.

24.

Thetwo satellitesare at a distance R and 7R above the surface of earth. Theratio of their

(A) potential energiesis7:1 (B) kinetic energiesis7:1

(C) potential energiesis4: 1 (D) kinetic energiesis5: 1

A spherical liquid drop of radius R isdivided into eight equal droplets. If its surface tension is T,
then thework donein the process will be

(A) 27R?T (B) 3nR?T

(C) 4nR?T (D) 2nRT2

Two glass balls of radii r and 2r aredropped in air. The terminal velocity of the ball of radiusr is
1 cm/s, then theterminal velocity of the other ball will be

(A) 4cmis (B) 2cmis

(©) 1cmis (D) 0:-5cmis

Two circular metal plates of radius 1 m and 2 m are placed horizontally in a liquid at rest at the
same depth. Theradio of thrusts on them is

(A) 1:4 B) 4:1

(C) 1:2 (D) 2:1

Thelength and theradius of a wire are halved. The modulus of elasticity of the wire material will
be

(A) onefourth (B) haved

(C) doubled (D) unchanged

A gram mole of a gasat 127°C expandsisother mally until itsvolumeis doubled. Thework donein
thisexpansion is

(A) 238J (B) 548cd

(C) 238cd (D) 548J

A reversible heat engine wor ks between two temper atures whose difference is 100°C. If it absor bs
746 J of heat from the sour ce and gives 546 J to sink, the temperature of the sourceis

(A) 173K (B) 100K

(C) 373K (D) 273°C

Which one of the following the parameters is same for molecules of all gases at a given
temperature?

(A) Mass (B) Speed

(C) Kineticenergy (D) Momentum
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25.

26.

27.

28.

29.

30.

31

Accordingtofirst law of thermodynamics
(A) heat neither enters nor leaves the system
(B) heat isconstant in isothermal system
(C) energy isconserved

(D) extraenergy is created

If a gashasf degrees of freedom, the value of Cp/CV for such a gaswould be

(A) f (B) 1+2/

(© fI2 (D) 2f

At identical temperatures, the root mean square speed of all molecules in a mixture containing

hydrogen and oxygen in themassratio 1: 8isfound to ben timestheroot mean square speed of O,
molecules. Thevalueof nis

(A) 32 (B) 2/3

(C) V3/8 (D) 8/3

A cylindrical tube, open at both ends, has a fundamental frequency v. If one of the endsis closed,
the fundamental frequency will become

(A) vI2 (B) 2v

© 4v (D) vi4

For aparticle executing simple har monic motion, thekinetic ener gy isequal to the potential energy

of theparticlewhen itsdisplacement from themean position is2 cm. Theamplitude of motion of the
particleis

(A) 2-0cm (B) 42 cm

(C) 40cm (D) 212 cm

A certain mass (m) of mercury (density p) is poured into a glass U tube (inner radius, r) and it

oscillatesfreely up and down about its position of equilibrium. Theforce constant of the oscillation
is

(A) 2nr?lp g (B) m/2r?pg

(C) 2nm/r?pg (D) 2m/g

How many electronswould approximately contribute to a net char ge of one Coulomb ?
(A) 6x10%3 (B) One

(C) 6x10%8 (D) 1-6x10%°
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32.

33.

35.

36.

37.

Determinethefield (in SI units) inside a parallel plate capacitor with two infinite planesthat carry
an equal and opposite uniform charge densities of + a The gap between the platesisd.

(A) Zero (B) o2,

(©) de, (D) ded

A charged capacitor C, is connected with an uncharged capacitor C,. What happens to the total
ener gy of the capacitor system ?

Cl + C2
(A) Remains same (B) Increaseby C
1

G C,
(C) Decrease by C,+C, (D) Increaseby N
2

An uncharged hollow cubic conductor of total surface area A hasa charge g kept inside its cavity.
What isthe magnitude of electric field outside the conductor ?

1 q
(A) 4nE, 12 (B) Zero

1 9a 1 a
© 4ne, 12 (D) 4ne, AP

What is the power output of a 12 volt battery operating at 4 Amperes of current with an internal
resistance of 3 ohms?

(A) 48W (B) 36 W
(C) Zero (D) 12W
A 10 Ampere current flows through a wire of cross-sectional area 4 millimeter square. How much

approximate time does it take for an electron to travel 4 meters of the length of wire ? The free
electron density is 8x10%8 m=3,

(A) 2x10%* seconds (B) Instant

(C) 25 seconds (D) 2x10° seconds

Find the correct statement regarding two infinitely long parallel current carrying wires.
(A) Thetotal force of interaction isinfinite.

(B) Thetwo wiresrepel each other.

(C) Theinteraction isinversely proportional to the square of their separation.

(D) The mutual magnetic fields vanish around the two wires.
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38.

39.

40.

41.

42.

43.

What isthe magnetic field (in Sl units) outside an infinitely long solenoid that consists of n closely

wound turns per unit length ? A current | flowsthrough the solenoid.
(A) unl (B) Infinite

Uoh

(C) Zero (D) I

Which of the following statement is not appropriate ?

(A) Magnetic domains are responsible for Ferromagnetism.

(B) Paramagnetism involves aweak interaction of magnetic field with unpaired electrons.

(C) Diamagnetismisdueto pairing of electronsand Lenz's law.

(D) All ferromagnets have permanent magnetism at bulk scale.

A 5Ampereof current flowsthrough asinglecircular coil of wireof radius5cm. What isthetorque

experienced by this coil when kept parallel to a magnetic field of 1-2 Tesla ?

(A) Zero (B) 0-047Nm

(C) 6Nm (D) 0-015Nm

Select a correct statement for an LCR circuit.

(A) Theimpedance of circuit decrease with increase in capacitance.

(B) At resonance frequency, the impedance of the circuit is equal to the resistance R.
(C) The phase angle maximizes at resonance.

(D) The current through the circuit minimizes at resonance.

| dentify the correct statement.

(A) Anaternate current cannot flow through a parallel plate capacitor.

(B) A capacitor provides zero impedance for direct current.

(C) The displacement current deals with rate of change of electric field with time.
(D) Faraday’slaw issubstantially modified by incorporation of displacement current.
The stopping potential in the case of photoelectric effect does not depend upon,
(A) Freguency of incoming photons

(B) Intensity of incoming photons.

(C) Work function of cathode material

(D) Particle nature of photons
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44. ThedeBroglieduality relation is generally not discussed in content to the
(A) Elementary particleslike electrons and protons
(B) Energy quantization of electronic orbits around nucleus.
(C) X-ray beam striking acrysta

(D) Classical theory of electromagnetic waves

45. What isthe mass defect of carbon-12 ? Masses of proton, neutron and electron are 1-007276 amu,

1-008665 amu and 0-000549 amu, respectively.

(A) 0:0989 amu (B) O
(C) 0-0956 amu (D) 0-09945 amu
46. How much percentage of radioactive isotopes decay in their three half lives ?
(A) 125 (B) 875
(C) 567 (D) 975

47. Thewavelength of thelowest ener gy photon emitted in the Balmer seriesof hydrogen spectra, in the

unitsof Rydberg constant R, is
(A) 133R (B) 7-2/R
(©) 533R (D) 20-6/R
48. Identify theincorrect statement.
(A) The binding energy per nucleon is maximum for iron-peaked nuclides.
(B) The fussion processes dominate bellow iron nuclides.
(C) Fission process occursfor very heavy nuclides apart from al pha decay.
(D) Alphadecay isgeneraly followed by beta decay.
49. TheFM radio operates approximately in the wavelength range of
(A) Meters (B) Kilometers
(C) Centimeters (D) Micrometers.
50. Identify theincorrect statement in content to the electromagnetic wave (EM).
(A) The éelectric and magnetic field vectors are perpendicular to the propagation of EM wave.

(B) EM wavestravel through amedium at avelocity lower than that in vacuum.

(C) Veocity of EM wavesin vacuum depends upon the permittivity and permeability of free space.

(D) Strength of the electric and magnetic fields decrease with distance as the EM waves pass through

vacuum.
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52.

53.

55.

56.

Anincident ray isreflected at the boundary surface between glassimmersed in water of refractive
index 1-33. If theangle of incidence is43° determinethe criteria for internal reflection.

(A) Internal reflection occursin glass of refractive index 1-95
(B) Internal reflection criteria cannot be satisfied.
(C) Internal reflection occursin water in case the refractive index of glassis 1-95

(D) Internal reflection occursin any glass of refractive index greater than 1-33.

A thin convex lens of focal length 40 cm has to be designed from a glass of refractive index 1-55.
Estimate theradius of curvaturein casethe curvature of the other surfaceis50 cm.

(A) 153cm (B) 27-3cm

(C) 24-0cm (D) 39:3cm

A 60 yearsold person suffersfrom presbyopiawith the near point at 200 cm. Recommend alensto
read a book kept at a distance of 25 cm in front of him.

(A) 28-6 cm concave lens (B) 22:2 cmconvex lens

(C) 22:2 cm concave lens (D) 28-6 cm convex lens

In the Young'sdouble dlit experiment with dlit separation of 0-3 mm, the screen distance of 150 cm.
Thefifth bright fringeisfound at a gap of 1-25 cm from the central fringe. Estimate the wavelength
of light.

(A) 700 nm (B) 500 nm

(C) 475 nm (D) 650 nm
As a voltage regulator, a Zener diode is connected through a resistance of 1000 ohmsto a voltage

sour cethat can providevoltage ashigh as50 volts. Find themaximum current that can flow through
theregulator if the breakdown voltage and the diode is 10 volts.

(A) 50mA (B) 10mA

(C) 40mA (D) 60 mA

In an npn transistor most of the electronsthat flow through the base will

(A) Flow out to the base lead. (B) Flow into the collector.

(C) Recombine with base holes. (D) Recombine with collector holes.
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S7.

58.

59.

60.

In a common emitter configuration with a current gain of 100, a base voltage supply of 15 voltsis
applied through a baseresistance of 500 kilo ohms. Estimate the collector current assuming a base
emitter voltage drop of 0-7 volts.

(A) 3-00mA (B) 2-86 uA

(©) 314mA (D) 2:86 mA

Estimate the number of NAND gates that can be connected with each other to finally produce an
OR gate.

(A) 1 (B) 2

€ 3 (D) 4

A light beam isincident on a glass of refractive index 1-5. The reflected beam istotally polarized.
What isthe angle of refraction ?

(A) 56-31° (B) 33:69°

(C) 45-00° (D) 19-8%°

What was the major accomplishment of Oersted’s Experiment ?

(A) A changein magnetic flux induce emf.

(B) The demonstration of magnetic domains.

(C) The presence of displacement current.

(D) Theinteraction of the electric current through awire with the magnetic compass.
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