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PLEASE ENSURE THAT THIS BOOKLET CONTAINS 120 QUESTIONS
SERIALLY NUMBERED FROM 1 TO 120.
(Printed Pages : 32)

If a body of mass m has 1o be taken from the surface of earth to a height & = R, then the
amount of energy required is (R: radius of earth)

(A) mgR (B) ﬂ;ﬁ (© &=

The totnl energy of an artificial satellite of mass m revolving in a circular arbit around the
carth with a speed v is

(A) :-!_:mv’ (B) %mu’ (C) —%m#

(D) = mv* (E) == m*

(] I-H—

Two soap bubbles each with radius ry and ry coalesce in vacuum under isothermal
conditions to form a bigger hubble of mdius R. Then R is equal to

(A) Jri+n? (B) Jri-r (©) r+r,
J"I'I' |
(D) E‘ 2 (B) 2rf 41

2

The ratio of hydraulic stress to the corresponding strain is known as

(A) Compressibility (B) Bulk modulus
(C) Young's modulus (D) Rigidity modulus
(E) Expansion coeflicient

Space for rough work
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5. A boy can reduce the pressure in his lungs to 750 mm of mereury. Using o suaw he can
drink water from & glass upto the maximum depth of (atmospheric pressure = 760 mm of
mercury; density of mercury = 13.6 gem ™)

(A) 13.6 em (B) 9.8 cm (C) 10 em
(D) 76 cm (E) 1.36 cm

A spring stores | J of energy for a compression of | mm. The additional work to be done
to compress it further by 1 mm is

(A) 1] (B) 2 (C) 3) (D) 4J (E} 0.5)

L

. Ifm represents the mass of each molecule of a gas and T, its absolute temperature, then the
root mean square velocity of the gnseous molecule 15 proportional to

(A mT (B) m'® T2 (C)ym'?T
{D} m-ll': T 12 {E] H'IT ]

A Cemol engine operating between temperatures Ty and T has efficiency 0.2. When T; is
reduced by 50 K, its efficiency increases to 0.4. Then T, and T are respectively

(A) 200K, 150K (B) 250 K, 200 K (CYIN0 K, 250K
(D) 300 K, 200 K (E)300 K, 150 K

. A molecule of a gas has six degrees of freedom. Then the molar specific heat of the gas at
constant volume 15

(A) —Ii'“— (B)R (©) :"—1'3‘- (D)2 R (E)3 R

Space for rough work
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Total number of degrees of freedom of a rigid diatomic molecule is
(A) 3 (B)6 (C) 5 (D)2 (E)7

2
If the differential equation for & simple harmonic motion is %,_':—’+ 2y =0, the time-period
t

of the motion 18

J2 " Jx
(A) ™2 s (B) 2= s (©) 7" (D) 2 s (B) 5+ s

Identify the wrong statement from the following
(A) If the length of a spring is halved, the time period of each part becomes :}1: times

the original
(B) The effective spring constant K of springs in parallel is given by %I!{L + KL Ficren
) g
(C) The time period of a stiffer spring is less than that of & soft spring
(D) The spring constant is inversely proportional to the spring length

(E) The unit of spring constant is Nm™’

The total energy of the particle executing simple harmonic motion of amplitude A is 100 J.
At a distance of 0.707 A from the mean position, its kinetic energy is

(A) 25) (B) 501 (C) 100 ) (D) 12.5) (E)70)

Space for rough work
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14,

IS,

16,

17.

Two travelling waves, yy=Asin [ k{x+cf) | and yy = A sin [ k (x =) | are superposed
on & string, The distance between adjacent antinodes is

et - L3
() © ®) 5 (© 5

(D)

|

n
(E) T

If a stretched wire is vibrating in the second overtone, then the number of nodes und
antinodes between the ends of the string are respectively

(A) 2 and 2 (B) 1 and 2 (C) 4 and 3
(D) 2 and 3 (E) 3 and 4

Pick out the comect statement in the following with reference to stationary wave pattemn
(A) In a tube closed at one end, all the harmonics are present

(B) In a tube open at one end, only even harmonics are present

(C) The distance between successive nodes is equal to the wavelength

(D) In‘a stretched string, the first overtone is the same as the second harmonic

(E) Reflection of & wave from & rigid wall changes the phase by 45°

A pline square sheet of charge of side 0.5 m has uniform surface charge density. An
electron st 1 cm from the centre of the sheet experiences a force of 1.6 * 107" N directed
away from the sheet. The total charge on the plane square sheet is

(€o=8854 x 10 C*m N

(A) 16,25 uC (B)-22.15 uC (C)—44.27 uC
(D) 14427 uC (E) B.854 puC
Spoce for rough work
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- The energy stored in a capacitor of capacitance C having a charge Q under a potential V is

| | 2 1 Q? | |
-0V pul Fie 8 -0V =LV
(A) 21::31 ®) SCV (C S (D) zQ (E) =

The electrostatic force between two point charges is directly proportional to the
(A) sum of the charges

(B) distance between the charges

(C) permittivity of the medium

(3} square of the distance between the charges

(E) product of the charges

The time peniod of revolution of a charge g; and of mass m moving in a ciroular path of
radius r due to Coulomb force of attraction with another charge ¢; at its centre is

167 & mr’ B & mr & mr
— ®) |———— (©) J—
9,4, q, 9, 164, 4,
16 £, mr’ n E#mr’
'[lr| qz gqi q.!

A point charge of 2 C experiences a constant force of 1000 N when moved between two
points separated by a distance of 2 cm in a uniform electric field. The potential difference
between the two points is

(A) 12V (B) 8V (C) 10V (D) 16V (E) 5V

Space for roogh work
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2. .I:.IB H':n network shown below, if potential across XY is 4 V, then the input potential across
5

Au-—uE-EE y
-m% %ﬂﬂ %ﬂn
X
-u::é 4n§w
B o—ann. Y
210
(A) 16V (B) 20V (C) 8V M2V (E) 24V

'3 gfhe ammeter A shows u zero reading in the circuit shown below, the value of resistance
15

5002 éa @)

(A) SO0 0 (B) 1250 (C) 100 62 (D)41.50 (E)4 41

Space Tor rough work
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I Five cells each of emf E and internal resistance r send the same amount of current through
an ‘external resistance R whether the cells are connected in parallel or in series. Then the

thtio [EJ is

F

(A) 2 ) 5

[C}§ (D) 1 (E) §

t The power dissipated in the transmission cables carrying current | and voltage V is
inversely proportional to

(A) V (B) V* (©) JV o) VI (E) 1

A ngd contniner with thermally insulated walls contains 2 gas and a coil of resistance
30 £2, carrying & current of | A. The change in internal energy of the gas afler 2 minutes
will be

(A)o k] (B) 10 kI (C) 3kl (D) 12k (E) 1.5kl

The magnitude of the magnetic field inside a long solenoid is increased by
(A) decreasing its radius

(B) decreasing the current through it

(C) increasing its area of cross-section

(D) introducing a medium of higher permeability

(E) decreasing the number of turns in it

Space for rough work
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28.

29.

30.

A bar magnet of moment of inertia 9 = Iﬂ"_kg m" placed in a vibration magnetometer and
oscillating in & uniform magnetic field 162" * 10° T makes 20 oscillations in 15 5. The
magnetic moment of the bar magnet is

(A) 3 Am’ (B) 2 Am’ (C) 5 Am’
(D) 6 Am (E) 4 Am®
ldentify the correctly matched pair
Material Example
(A) Dinmagnetic - Gadolinium
(B) Soft ferromagnetic - Alnico
(C) Hord ferromagnetic - Copper
(D) Paramagnetic - Sodium
(E) Permanent magnet - Aluminum

If the radius of the dees of cyclotron is r, then the kinetic energy of a proton of mass m
sccelerated by the cyclotron at an oscillating frequency v is

(A) 4m’ P (B) 4’ mr? (C) 28myr
(D) wmvtr? (E) niiir

3. I a magnetic dipole of moment M situated in the direction of & magnetic field B is rotated
by 1807, then the amount of work done is
(A) MB (B) 2 MB (©) %‘i (D) 0 (E) VMB
2
Space for rough work
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The polarity of induced emf is given by
(A) Ampere's circuital law

(B) Biot-Savart law

(C) Lenz’ law

(D) Fleming's right hand rule

(E) Flemung's left hand rule

Inan LCR senes circuit, ol resonance
(A) the current and voltage are in phase
(B) the impedance is maximum

(C) the current is minimum

(D) the quality factor is independent of R

(E) the current leads the voltage by g

A conducting ring of radius 1 m kept in a uniform magnetic field B of 0.01 T, rotates
uniformly with an angular velocity 100 rad s with its axis of rotation perpendicular to B.
The maximum induced emf in it is

(A) 1.5z (B) oV (C) 2nV (D) 0.5zV (E) 4nV

A step down transformer increases the input current 4 A to 24 A at the secondary. If the
number of turns in the primary coil is 330, the number of turns in the secondnry coil is

(A) 60 (B) 50 (C) 65 (D) 45 (E) 35

Space lor rough work
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36. In o plane electromagnetic wave, the electric field of amplitude | V m ' varies with time in

37

19,

froc space. The average energy density of magnetic field is (in Jm %)
(A) B.86 x 107" (B) 4.43 x 107" (C) 1772 = 107"
(D) 221 % 1002 (E) 1.11 % 107"

Which one of the following is the property of a monochromatic, plane clectromagnetic

wave in free space?

(A) Electric and magnetic fields have o phase difference of n/2

(B) The energy contribution of both electric and magnetic fields are equal

(C) The direction of propagation is in the direction of electric filed E

(D) The pressure exerted by the wave is the product of energy density and the speed of the
wave

(E) The speed of the wave is B/E

The apparent flatténing of the sun at sunset and sunrise is due to
(A) refraction

(B) diffraction

(C) total intermal reflection

(D) interference

(E) polarization

The polarising angle for a medium is found to be 60°. The critical angle of the medium is

(3] @t (£) @ () oa(l) @e(3]

Space for rough wark
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» Identify the mismatch in the following

(A) Myopin - Concave lens
(B) For rear view - Concave mirror
(C) Hypermetropia - Convex lens
(D) Asbgmatism - Cylindrical lens
(E) Reflecting telescope -  Convex mirror

In Young's double slit experiment, to increase the fringe width
(A) the wavelength of the source is increased

(B) the source is moved towards the slit

(C) the source is moved away from the slit

(I3) the slit separation is increased

(E} the screen is moved towards the slit

Light of wavelength 5000 A 1s incident normally on a slit of width 2.5 = 10~ em. The
angular position of second minimum from the central maximum is

| l | _I_ _.‘.E_
) sin” (1] @ sin”(2) © (%)
n n
(1) [E] (E) [E)
Space for rough work
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13, An clectron of mass m, and a proton of mass m, are accelerated through the same
potentinl. Then the ratio of their de Broglie wavelengths is

(A)1 (B) fl o
ﬂ!p Jﬂl
" My
(L) E (E) m

4. The half-life of a radicactive substance is 20 minutes. The time taken between 50% decay
and 87.5% decay of the substance will be

(A) 20 mimutes (B) 30 minutes (C) 40 minutes
(D) 25 minutes (E) 10 minutes

8. The ratio of the surface ares of the nuclei o Te'™ to that of ;A is

5 125 1
(A) f (B) 17 (C) 3
25 3
(D) 9 (E) 3

6. If the frequency of incident light falling on a photosensitive metal 15 doubled, the kinetic
energy of the emitted photoclectron is

(A) unchanged

(B} halved

(C) doubled

(12} more than twice its initial value

(E) reduced to %m

Space for rough work

hy & Chem-1-A2-2014 14



7. The significant result deduced from the Rutherford’s scattering experiment is that
(A) whaole of the positive charge is concentrated at the centre of atom
(B) there are neutrons inside the nucleus
(C) a-particles are helium nucle
(D) electrons are embedded in the atom
(E) electrons are revolving around the nucleus

%.  On an average, the number of neutrons and the energy of o neutron released per fission of
A uranium atom are respectively

(A) 2.5and 2 keV (B) 3 and 1 keV (C) 2.5 and 2 MeV
(D) 2 and 2 keV (E) 1 and 2 MeV

). The inputs A, B and C to be given in order 1o get an output Y = | from the following circuit

are
¥
Co
(A) 0,1,0 (B) 1,0,0 (€) 1,0,1 (D) 1,1,0 (E) 0,0,1

Il The collector resistance and the input resistance of a CE amplifier are respectively 10 kQ
and 2 k2. If B of the transistor is 49, the voltage gain of the amplifier is

(A) 125 (B) 150 (C) 175 (D) 200 (E) 245

Space for rough work
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51.  The light emitting diode (LED) is

(A} n heavily doped p-n junction with no external bins

(B) aheavily doped p-n junction with reverse bias
(C) a heavily doped p-n junction with forward bias
(D) a lightly doped p-n junction with no external bias
(E) o lightly doped p-n junction with reverse bias

2. A point-to-point communication mode is seen in
(A) Satellite cable communication

(B) Television transmission
(€ FM radio transmission
(D) AM radio transmission
(E) Fax transmission

3. I the heights of transmitting and the reéceiving antennas are each equal to b, the

maximum line-of-sight distance between them is (R is the radius of earth)

(A) -.,|"2RI|
(D) J8RA

(B) JARA
(E) VRA

(C) J6RA

4. The ionospheric layer acts as a reflector for the frequency range

(A) 1 kHzto 10 kHz
(D) 100 kHz to | MHz

(B) 31030 MHz
(E) 3 GHz to 30 GHz

(C) 3to 30 kHz

hy & Chem-1-A2-2014
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In a simple pendulum experiment, the maximum percentage error in the measurement of
length is 2% and that in the observation of the time-period is 3%. Then the maximum
percentage error in determination of the acceleration due to gravity g is

(A) 5% (B) 6% (C) 7% (D) 8% (E) 10%

The pitch and the number of circulur scale divisions in a screw gauge with least count
0.02 mm are respectiviely

(A) | mm and 100 (B) 0.5 mm and 50
(C) 1 mm and 50 (D) 0.5 mm and 100
(E) | mm and 200

A ball is dropped from the top of a tower of height 100 m and ot the same time another ball
15 projected vertically upwards from ground with a velocity 25 ms™'. Then the distance
from the top of the tower, st which the two balls meet is

(A) 684 m (B) 484 m (C) 184 m
(D) 284m - (E) 784 m

The ratio of distances traversed in successive intervals of time when a body falls freely
under gravity from certain height is

(A)1:2:3 (B)1:5:9 (CY1:3:5

(M V1:42:45 (E}y1:4:9

A particle starting with certain initial velocity and uniform scceleration covers a distance
of 12'm in first 3 seconds and a distance of 30 m in next 3 seconds. The initial velocity of
the particle is

(A) 3ms’ (B)2.5 ms™ (C)2ms
(D) 1.5 ms™ (E) 1 ms™
Space for rough work
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6l.

A ball of mass 10 g moving perpendicular to the plane of the wall strikes it and rebounds
in the same line with the same velocity. If the impulse experienced by the wall is 0.54 Ns,
the velocity of the ball is

(A) 27 ms™ (B) 3.7ms" (C) 54 ms'
(D) 37 ms' (E) 5.4ms”

A particle has the position vector 7=/ -2j+#k and the lincar momentum p=2i - j+k.
Its angular momentum about the origin is
(A) = + -3k (B) = + j+3k (C) i=j+3k

(D) i - j-5k (E) = j+5k

The vertical component of velocity of a projectile at its maximum height (u - velocity of
projection, 8— angle of projection) is

(A) usin® (B) wcosh (C) ﬁ
1]
(D)0 (E) osB

The coordinates of a particle moving in x-y plane at any instant of time ¢ are x = 4r ;
»=3r. The speed of the particle at that instant is

(A) 10t (B)5t (C)31 (D)2t (E) V13t

A cyclist bends while taking turn in order to
(A) reduce frnction

(B) provide required centripetal force

(C) reduce apparent weight

(D) reduce speed

(E) sit comfortably

Space for rough work
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Two blocks of masses 2 kg and 4 kg are attached by an mextensible light string ss shown
in the figure. If a force of 120 N pulls the blocks vertically upward, the tension in the
string is

(take g = 10 ms )

IF=IE£IN

4k

2kg

(A)20N (BY15N (C)35N (D) 40 N (E)30N

The total energy of a solid sphere of mass 300 g which rolls without slipping with a
constant velocity of 5 ms™ along a straight line is

(A) 53251 (B) 3325) (C) 0:251)
(D) 1.25] (E) 0.625]

A bullet when fired into a target loses half of its velocity afer penetrating 20 cm. Further
distance of penetration before it comes to rest is

(A) 6.66 cm (B} 3.33 cm (C) 12.5 em
(D) 10 em (E) 5em

In elastic collision

(A) both momentum and kinetic energy are conserved

(B) neither momentum nor kinetic encrgy is conserved

(C) only momentum is conserved

(D) only kinetic energy is conserved

(E) forces involved in the interaction are non-conservative

Space for rough work
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I1.

Two discs rotating about their respective axis of rotation with angular speeds 2 rads™' and
5 rads™ ure brought into contact such that their axes of rotation coincide. Now, the angular
speed of the system becomes 4 ruds™. If the moment of inertia of the second disc is
13 107 kg m’, then the moment of inertia of the first disc (in kg m?) is

(A)0.25 x 10°° (B) 1.5 = 107 (C)1.25 x 107
(D) 0.75 » 107" (E)0.5 x 107

A wheel is rotating at 1800 rpm about its own axis. When the power is switched off, it
comes to rest in 2 minutes. Then the angular retardation in rads ' is

A) 2 B o x X
(A) In (B) = {C’lz ﬂ]iq {E}ﬁ

If the ungular momentum of a particle of mass m rotating along a circular path of radius r with
uniform speed is L, the centripetal foree acting on the particle is

g L L
A = (B) — € —=
L'm Lm
(D) 5 (E) ==

Pick out the wrong statement from the following
[A} The S1 unit of universal mﬂmﬁﬂﬂﬂl constant (s Hmlkg—:

(B) The gravitational force is a conservative force
(C) The force of attraction due to a hollow spherical shell of uniform density on a point
mass inside it is zero
(D) The centripetal acceleration of the satellite is equal 1o aceeleration due to gravity
gravitation potential
mass of the body

(E) Gravitational potentinl energy =

Space for rough work
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PLEASE ENSURE THAT THIS QUESTION BOOKLET CONTAINS
120 QUESTIONS SERIALLY NUMBERED FROM | TO 120,
PRINTED PAGES : 32

1. The physieal quantity that does not have the dimensional formala [MLT" | is
(A) force (B) pressure () diriss
() modulus of clasticity  (E) enerpy density

1. A force F ls opplied onto a sguare plate of side L If the percentage etror in
detormining L fs 2% dnd that in F is 4%, the permiskible percentige error in
determining the pressure is
(A) 2% (B) 4% (C) 6% (D) 8% (E) 1%

1. From a balloon moving upwards with a velocity of 12 ms™, a packet is relensedl
wlhen it is &t a height of 65 m from the ground. The time taken by it 1o reach the

ground is (g =10'ms™)
[A) 53 (B) 8 (C) 4 (D) 7 (Ey 105

4 A bus is moving with » velocity of 10 ms™' on a straight road. A scootorist
wishes to overtnke the bus in one minute. IT the bus is ot o distnce of 1.1 km
ahead, then the velogity with which he has 1o chase the bus is

)20 (B) B ms? (@ 60ms’ (D) 40w (E) 30 ms

Sipece for gl work
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T

I the displacemeit of a bidy viries s thie square of elapsed time, then its
(N) elochysconstant (5 velocity vres ooy

The mugnitudes of a set of 3 vectors are given below. The set of yectors for
which the resultant cannot be zero in

(A) 15,20, 30 (B) 20,20, 30 (C) 25,20, 35
(D) 10, 10,20 (E) 10, 20,40

A ball dropped from a point A falls down vertically to C, through the midpoint
B. Thie descending time from A to B and that from A to € are in the ratio

A 121 (B) 1:2 13 12 ®1:h8

A ericket ball is hit at an angle of 30° 1o the horizontal with & Kinetic energy E.
It kinetic energy when it reaches the highest point is

CE . . 2E . 3E
A 3 ) 0 ©5 o (€) E

Space for mugh wirk
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I m bullets each of mass m ave fired with a velocity v pér second from a machine

giin, the force required fo hold the gun in position is

W ® 5 @5 O e ()

10, The fime required to stop & car of muss 800 kg, moving at a wpeed af 20 ms™"

1L

12,

over o distance of 25 m is
(A) 25 B) 255 (C) 4% D)y 45s  (E) Is

A car moves at a speed of 20 ms™' on a banked track wnd deseribes an arc of a
circle of radiug 4043 m. The angle of banking is (z = 10 ms )
(A) 25" (B) 60" (C) 457 (D) 30" (E) 40

poteistinl energy and kinetic energy al a point A are in the ratio 2 : 3. If the same
besdy is projected with double the previous velocity, then at the same point A the
mutio of its potentinl energy to kinetic energy is

{A) 9:1 (B) 2:9 () 1:9 D) 9:2 (E)3:2

Phy & Chent-I-A1-2015 3 (P10,




13, A spring with force consuit & is fitially stretehed by x,. 1 it ts further strotched
by 3. 1hen the increase in its potentinl energy is
TV T ®) Jhnini2) (0 $hnt-tee
(. {eﬁ oy ) [E) -;—_i ey +x7)
4. A foree F, acts on @ particle such that its position e chisiiges a3 shown in the
E-:T %
—3 is 20
x(m)
The work done by the particle as it moves from x = 0 to 20 m ks
(A) 37.51 {B) 101 (C) 151 (D) 2151  (E) 451
15, Two objects P and Q initially at rest move towards ench other under mutual
force of atrraction. At the instant when the velocity of P i 1 and that of ) is 2y,
the veloeity of centre of mass of the system is
(A) v (B) v () 2¢ M 15 (E) zero
Space for rowgh wok
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19,

A body tolls down an inclined plame. 1F its kinetic energy of romation is 40% of

its kinetic energy of translation motion, then the body i

(A) liollow cylinder (B) ring (C) solid disc
(1)) solid sphere (E) hollow sphere

A ciroular dise A and a ring B have same mass and same radius, 17 they are
(A) A has Jess moment of inertia than B

(B) A has less rotationsl kinetic encrgy than B

(€} A and B have the sumé angular momenium

(D) A has grenter angular momenturn than B

(E) A has the same moment of inertia as that of B

Angular momentum of enrth revalving around the sin in o circular orbit of
rudins R is proportional 1o
(A) Vi MR (C) R o) rRY (£} R¥

A body of mass m i released from a height equal 1o the radius & of earth, The
velocity with which it will strike eanh’s surface is

Ay JER  (B) (iR (© JImgR (D) JmgR () m/xR

Phy & Chem-1-A1-2015 T [PTO.




20.

A satellite revolves around the carth of mdivs R in o eitcular orbit of i 300
The percentage increane in onergy required 0 It it 1 sn orbit of radius SR is
(A 1% (B) 20% €y 3% (1) 404 (E) 67%

Twunlﬁllmymhﬂhmﬂﬂurdimwlmm:nd!mmhdym

dipped vertially in a liquid. If the caplllary rise in A i 6 cm. then the capillary
tisein H s

(A} 2am (B} Iem () 4em (D1 6 ¢m (E) 9em

Two wites A and B of samie maverial and of equal length with the radii in the
mtio | : Emntﬂm&ndhrhﬂmﬂmﬂ:.lﬁhﬂ:hyﬁuf&ﬁmh!m.
thien the increase in length of B is

(A) Zmm  (B) dmm () Smm (D) temm (B} Lo

After terminal velocity is reached. the neceleration of 4 body falling through 4
Thuidl is

(A) equal 10 ¢ (B) zero (C) less than g
(1) grester than g (E) canstant hut not 2ero

A liguid is filled wpto & hewght of 20 em’ mlﬂyﬂﬂ&hﬂﬂﬁﬂ.mwﬂ
Hmﬂdumlumﬂumﬂhﬂtﬂﬂmhuﬂmufﬂtmt:m 10 ms )

(A) 12ms™ (B) tms"' (@) 2ms”" (D) 32 (E} 1.4 ms™

Spuwe for rough wark
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- A metallic bar of coeflicient of linear expansion 107 K ks hested from 0°C 10

100°C. The percentage increase in its length is
() 0.1%  (B) 1% (€ 10% (D) 0.01%  (E) 0.001%

Twn perfectly bilack spheres A and B having radii 8 cm and 2 cm are muieitamied

at temperatures I!'?Tmﬁﬂ?‘cmuiwty “The ratio of the energy miiatid
by A that by B is

(A) 1:2 (B 1:1 (cy2:1 D) 1:4 (E) 1:16

For o monalomic gas, thu.mhhupadﬂc heat a1 constant pressure divided by the
molar gas constant R s equal to

(A) 25 B L5 (€) 50 (D) 3.5 (E) 40

‘Hor water in & vessel kept in a roam, conls from 70°C o 654C in f minutes,

from 65°C o 60°C in ¢, minutes and from 60°C w 55°C in ¢, minutes. Thin

A} § <K >4 (B) 1, =4 =1 (C) 4 >0>4
(D) 1>t =t (E) 1, <1, <¥,
Spae fire rough work
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29 When two springs A and B with force constants &, and k, are stretched by the

sarmle force, then the respective rutio of the work done on them is

A) Kk, &, (B) t.p =k|1 ff-'l- Kiky 1l

D) &, JE .{HJ.-'\F!E:JE

I:;I:rﬁchmﬁvﬁllﬁﬂtdiﬁt;h the eyuation ¥ = o cos ar , the diyplacement
3

(A) O (B) 0.5 (€Y 150 (B 2a (E} o

Two oscillating simple pendulums with time periods T and ?lﬂ:in-phu: at a
given fime. They are again in phive after an elipse of time

(A) 4T (B} 3T () 61 (D) §T (E) 8T

A wave of frequeticy SO0 He travels with a speed of 360 ms . The distance

hummwmpumﬂwhi:hmﬁn'mni';ﬂm_h
(A) 12em  (B) lBem  (C) SDem (D) 24em (E) 6om

The apparent frequency obsorved by u moving observer away from a stationary
wores is 20% less than the actual frequency, I the velowity of sound in air is

330ms™ | then the velocity of the observer i
(A) 660ms”  (B) 330ms!  (C) 66ms” (D) Bms'  (E) Wms”

Space far ugh work
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34 A string under tension of 129.6 N produces 10 bents/sccond when it vibrates
along with -mmmumhuﬁqmmﬁu 160 N, it
vibrates in unison with the tuning fork, Then froquency of the tuning fork ks
(A) 100Wz  (B) IM0OHz () 90Hz (D) 220Hz  (E) 95 Hz

35, An electric dipole of moment (1) of 400 uC m s placed i a transyerse eleatric
field () of 50 Vm™ atanmgleof 307 to E. Then atorque of
(A) 107" Nen acts along thie direction of E
(B} 107" Nen sets wlongg the divection of ji
(€) 107" Nen acts normal o both E and i
(D) 10" Nm ncts along the direction of E
(E) 10 Nim acts normal 1o both E and |i

36. A charge Q is distributed over two concentric hollow sphieres of mdii & and b
(w>4), so that the surface charge densities are equal. The potential at the

'I'ﬁ..l ;

=
(W o242 o 20(H) ©@o
miEy) @)

Space for rough wiirk
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37, The velocity acquired hy n charged particle of mss m and charge O neselerated
from rest by a potential of V s

(A) 9} () J% € Jmov (D) mQV  (E) l'i’E%’.".'.

8. A5y capacitor is fully chacged by a 12V battery and then disconnected. If it is
connected now parallel to an uncharged capacitor, the voltage ncrass it is 1V,
Thient the capacity of the uncharged capacitor iy
LAY 5 F (B) 15 uF (C) 50iF (D) WOpF  (B) 25 pF

39. An electron moving with 3 constant velocity v along X-axis enters o uniform
eleatnie field applied along Y-nxis. Then the dm:uwu
(A) with uniform acceleration along Y -uxis
(B) without any sccelemtion along Y -axis
T —
(D) in nmajectory represented oy y = ax
(E} with uniform decelertion along X-axis

40, The resistivity of the materinl of o potentinmeter wire is 5 00 m and its
irea of cross section 15 S« 107 m™. I 0.2 A current is flowing through the wire,

(Al 01V (B) 05Vm™  (€) 025V (D) 02V () 0,01 V™

Space fur rough work
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41. A battery of 6 V and internnl resistance 2 £2 is convested to & silver voliameter.
If the current of 1.5 A flows through the circuit, the resistance of the voltameter
is

(A} 400 (B) 24} () 602 Dy 10 (E) S0

42, 1n'the given circuit below, the points A, B and C are al ssme potential, 1f the
potentinl difference hetween B and D is 30 V, then the poteatial dilference
between A and O is

(AY 75V (B 10y (© 15V (D) SV {E) 315V

43. The rutio of resistances of two copper wires of the same length and of same
mnﬁwmmmmmuhmmbmﬂd
i

(A) 1:1 M 1:2 () 2:1 4.1 (E) 1:4

44, A fow bf 10° electrons per second in a conducting wire constitules & fow of

cament of
(A) 16x107"A (B) 1.6x10°"A (€) 16x10°4A
D) 1.6x107"A (B} 16x10°VA

S T g work
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A single turn circular uﬁ.h.unmm&-lmtﬂlu shown, Magnetic field at the
centre 0 of the cail l4

\ 2nl _ 1 I
w = (B 2xlr (€} za M B
Identify the wrong statemnsent
(A} Carvent loop 15 equivalint to o magnetie dipols

(B) Magnetic dipole moment of a planar logp of eréa A carrying eurrent | i I'A

(C) Porticles like proton, electron carry an intrinsic magnetic monient

(D) The current Ioop (magnetic moment 1) placed in » uniform magnetic feld,
H experiences a targue #= i % B

(E) Ampere’s circuital baw is not indepéndent of Biot Savan's law

A proton i mvelling along the X-direction with velocity § = 10" ms™. The
magnifiule of firce experienced by the proton in u magnetie ficld

B =027 + 04 ) resta Iy

(A) 32 1N (B) 53 107" N (€) 32# 10" N

(D) 63= 107" N (B} 3.5 107N

The shunt required 1o sénd 10 % of the main current through a moving coil
galvanameter of resistance 99 £ is
(A) 990 @yen  (©n ) 100 (E e

Space fo rough wrl
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sl

Tmmmm_ﬁ_ﬂ!mmmlﬁﬂ.lkmmm,
Assume they have common centre with their planes paraliel to each other. If

their rading ks | mﬂchuﬂﬂtﬂruﬁﬂuurﬁnnf:m:nm#hnh

nll]lﬂlitlﬂlmnﬂﬂﬂ them the magnetic field produced on s axial line o1 &
digtance of J3 m from the common centre s (in tesla)

15 T o 3 14
(A} (H) e (\8] 6he i i (E) s e

The ratio of the  manetic fields produced at the centre of o solenoid for 2 flow
of current 1 A to that produeed ingide toroid for the flow of current 2 A both
having same number of tums per unit length i

(A) 121 8) 1:2 (€) 2:1 (o 14 (E) 41

A trandlatmis cotnectsd 1o 220'V maing is used w light a lamp of mating 100 W
and 110 V. IF the primary current ks 0.5 A, the efficieicy of the ransfirmer is
{approximately)

(N} 6O0% (B) 35% () 50% (D) 0% (E) 444

Two long mﬂﬂmmmnghqu]mwhmh are § em apart prodice 8
mugnetic field of 200 1T mid way between them, The magnitude of the current
in sach wire is

(A) 10A {B) 20A (C) 30 A (D) 40A  (E) S0A

Space fur reaugh werk
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S5 A lamp consumes only 25% of the peak power in an s cirouin The phuse
difference betweon the applied voltage and the current i

A ‘E (m) g () '{ (D) ;" (E) =

M. The amplitades E, and B, of electric and the magnetic component of an
electromagnetic wave respectivily are related 1o the veliselty ¢ in vacuum as

(A) E,B= (8 8= (€} B, cE,
(D} By~ oy {E) E,=c'n,

55, Tdenify the misnutchiid pair
{A) Microwavey < Adrerdl navigition
{(B) Radio waves = Cellular phone
(C) Infrored waves - Remote switches
(D) Ultmevigletrays - LASIK
LEl ¢~ mys = Klgstron

S6.. An aperture of size a is luminated by & parallel heim of light of wavelength 3.
W‘Eﬂm@ﬂwmﬁrmmm-mﬁdmm ™

A Ef B = © ) = (E) s
a i a
Spoce for o wiek
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57. Two plane waveltonts of light one incident on & thin canvex fens and another
on the refracting face of a thin prism. After refruction at thom, the emerging
Wiveronts feqpéetively hecoms
(A) plane wavefront and plare wavefron)

(B} plane waveiront amd spheneal wivefront
(€) spherical wavefront and plane wavelioot
(D) sphicrical wiveluat and spherical wavefiont
(E) elliptical wavelront amd sphercal wavefront

S8, 1Fa tay of light is incident ot a glass surface at the Brewster's angle of 60°, then
the angle of devintion inside glass s
A) 90° (B) H0° (C) 45° (D) 307 (E) 15

59, Identify the wrong sign convention
(A The magnification for virtual imige formed by a conves lens is positive
(B} The magnification for real inage formed by a convex lens is negative
(C) The height medsured parmal o e principal axis upwards is positive.
(D) The distances measured in the diroction of incident light is positive
(E) The magnification for virl image formed by a concave lens is negative

Spwici for poagh work:
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6l.

ﬁmr&flﬁhhmmlﬂmmmﬁwﬁqmﬂm equilaterl
priﬂmlfthuﬁﬁnﬁnhﬂﬂnfﬂumwhluﬂhﬂmul.iﬂm

(A) the emergent ray 1s deviated by 307

(B) the emergent ry is deviated by 60

(€) the emergent ray just graoes the sectnd reflecting surface

(D) the ray undergoes toral intornal reflection at secomd refracting surface

(E) the my emetges nonmally from the second refrmcting surface

The maximum velocities of the photoslectrons cjected are v wid 2 o fi thie
meident lght of wavelesgih 400 nm and 250 am o on & metal swrface
respectively. The work function of the motal in terms of Planck's  constiant
and velocity of light ¢ is

(A) b= 107 (B) 2hex 10°) (€) |5 he = 10 )

(D) 2.5 he = 10°) (E) 3 he= 10M]

A mdionetive sumple containg 107 ky each of two nuclear species A and B with
half-life 4 days and § days respectively. The ritio of the amoums of A gl B
ifter o period of 16 days is

(A} 1:2 B) 41 {€y 1:4 (D) 2:1 (E)1:d

The binding energy per nucleon for deutcron ((H') and helium (He') are
IIMﬂ'de.ﬂMt\*mpu:ﬂtﬂr WWMMMMM
fose 10 form a belium nucleus is

(A) 362 MeV (B) 23.6 Mev (€) 47.2 MeV
(D) 118 MeV (E) 9.31 MeV
Space for muagh work
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64, I a series of mdivactive decuvy, if o nucleus of mass mumber 150 and atomic

number 72 decays into another nucleus of mass number 172 and atomic number
59, then the number of alphs and beta particles released respectively are

(A) 2,3 (B) 2,2 (€ 2.1 (D) 2.0 (E) 1,3

. For which one of the following input combiitions, the given logic circuit gives
the output ¥ = 17

A —Do— |
— }@_?
c—{o A4 -

(A) A=0;B=0; C=0 (B) A=0; B=1:C~1
(E) A=1; B0 ;C=1

In & semiconductor, %ﬂ of the toml current is carmrjed by electrons and

midhymm IF a this temperturc, the deift velocity of electrons

Iihhuulhﬂnl’hnlﬂ, thurﬂhufmmhﬂdmﬁrnrmmmlufhﬂuh
5 1 —

i i . 3 ®3 o 3 5 8 ; 3

. Inan PNP wansistor, 10™ holes enter the emitter in 107 . 1f 2% of holes is lost

in the base, then the current amplification factor is

(A) 49 (B) 19 (C) 29 (D) 39 (E} 59

Spuee fur rough work
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68, 'The cleotrical conductivity of i semiconductor increases when electromagnetic
midition of wavelength shorter than 600 nm i incident on it The energy bund
iap {in eV} for the semiconductor iy
(A) 150 (B) 0.75 () o6 (D) 135 (E) 0.90

69.  Identify the mismatched pair
(A} Noise = Unwanted signals
(B} Repeater «  Communication satellile
(€) Tramsducer - Energy converter
(D) Demodulation - Retrieval of information
(E) Attenuation - Strengthening of sigoal
0. Pick out the wrong statement
(A} Analog signals provide a continuous set of values
(B] Digital signals represont values us discrete stops
(C) Analog signals cannot ulilize the binary system
(1) Drigimal signals can be processied by logic gates
(E) Digital signals can utilize decimal as well as binary systems
7L A ground receiver receives o signal at 5 MHz, transmitied by 3 ground
transmitter at @ height of 320 m, which is 110 lem awiy from it Then it can
commutncate through (radios of earth R = 6400 km)
(A) space winves (B) ground waves (C) sky waves
(D) both sky and grownd waves (E) sky waves, ground waves and space waves
L The power radisted by o linear antenna of length £ at wavelength & is
{A) directly proportional 1o ¢ (B) inversely proportional 1o &
(€) inversely propertional to £ (D) directly proportonsl 1o 37
(E} Invericly proportional to 5°
Space for mough work
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The one which does not represent o force e any coniext |s
(A fmction (B} impulse (C] tension
(D) weight (E) viscous drog

2 The Work-Encrgy theomem states that the change i
(A) kinetic encrgy of a particle is equal w the work done on il by the net foree
(B kinctc energy of a particle 15 egual o the work done by one ol lorces
acting om it
() potential encrgy of a particle is equal 10 the work done on it by the nel
force
(D) potential energy of o particle s equal to tie work done by one of forces
acting o i
(E) tital enorgy of a particle is equal 1o the work done on it by the net force
3, A curof mass 1500 kg is lified up a distance of 30 m by crone A m 0.5
mintes. The second crane B does the same job i | mimute. The ratio of their
powers ts
(A) 1:2 B 2:=1 (Cy 1:1
(D) 1:4 (E) 4:1
4. Water from & hose pipe of radius S cm strikes 8 wall aoemally ot 2 speed of
Sms ' The force exerted on the wall in newton is
(A} 13.5m (B) 625x (C) 625x
i = B} 125 %
Space fur ropgh work
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7.

The position vectors of two identical particles with respect to the origin m three
dimensional co-ordinate sysiem are 7 and 7 . The position veetor of cenire of

mass ol the system s given by

rF=r .
(A) i'.'l'Fl (B —JTH (Cy n-4
r+r _E-d-;:'
{3 "L-z-—’:- () '1'

If a hody of moment of inenia 2 kg m* fevolves sbout its own axis making
2 rotations per second. then its angular momenturms (in J) is

(A} 2n (B) 4= (C) Br
(D) 8= (E) 10
A nigid body is the one in which

(A} i can have only rotional motion

(B) it can have only translational motion

(C) the distances between all pairs of particles of the body do not change
(D) its shape can be deformed

(E} its centre of mass always lies inside the material of the body

A body hanging from a massless spring stretches it by 3 cm on earth s surface.
At a place 800 km above the earth’s surface, the same body will sireich the
spring by (Radius of earth = 6400 km)

L= 6 27}
zatel — i —
(A [h}m (B) [ﬂ]ﬂm C) [HJm
(27 '35
Spoce for rough work

Phy-Chy-1-A272016 4



10,

1

The sceeleration due to gravily on the surface of & plinét is one-fourth of the
walue an earth. When a briss ball is brought w this planet, s

(A) mass s halved

(B} weight is halved

() misss becomes one-fourth

(D) weight becomes one-fourth

(E) wass and weight remain the same

Polar satellites

(A) e high alvinede sarellites

(B} asrc widely used for telecommunication

[C) wre used for environmental studies

() go aroursd the sirth in o eist-west drechon

[E} ‘have time-period of rotation of 24 hours

If a capillary tube of rudius r is immersed in a liquid, the liquid rises o a height
h. The corresponding mass of liguid column is m. The moss of water that would
rise in another capillary whe of twice the rudius is

(A) Zm (BY S5m (C) 3m

(D) 4m ® 3
In & horizontal pipe of non-uniform cross-seclion, water Mows with o velocity

of | ms a1 a paint where the dismeter of the pipe is 20 co. The velocity of
water (in ms ') ol & point where the dismeter of the pipe is 5 cm is

(A) B4 By 24 C) &
o) 12 (E) 16
Space for rough work
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13. A spherical ball of dusmeter | cm and density 5 10 kg m s dropped geatly
tn a large tank contuining viscous liqud of  density Jxin'kgm and
coefficient of viscosity (L1 Ns m * The distance. the hall moves in 13 after
sttnining wrminal velocity s (g = 10 ms |
Y % m (B} ?m iC) %m

4 .9
() = m My —m
5 1)

4 A stone of density 2000 kg m™' completely immersed in a lake i allowed o
sink from rest If the effect of friction is neglected, then after 4 seconds. the
stone will reach a depth of
(A) TBAm Bl ¥Im (C) 196m
() 9.8 m (Bl 246m

IS, The Zeroth law of thermodypamics leads to the concapt of
{A) internal cneTgy (R) heat content (C} prossure
(1) iempemiure (E) work done

16, If the average kinetic cnergy of o molecule of a hydrogen gns ol 300K s E.
ﬂm;umg:khru::num*nflmﬂﬁ:ulcn!nnlmnguu the sume
lemperaiune is
(A} Th iB) :—; iy 14E
() £ (E) E

T
Spmee (e roipl sork
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17.

18

19

Thtdi[fmhﬂmm:qﬂiﬁuhcmm a gas 15 4150 3 kg K'If the
rutio of speciiie mmtnu,ﬂtnthupﬁiﬁnhﬂ: wt constant volume of the gas
fnlkg ' K'Yis

(A} 10375 (B} 20375 (C)y BR300

(D) 10375 (E) 4150

Thﬂﬂlrnﬂl“dcuflmmﬂhlchmim;ﬂcmnﬂiuf
(A) mmmﬂmd-uﬁmnmw
(B) 1w isothermal and one adiabatic procEsies
(ci twmﬂmﬂm;wmwm
() twnhuhuicmdtwnﬁ.nhnmﬂptmm
(E) lwnundnﬁ:mdm.mhnﬂfp-nuﬁn

Mwmmmmmmdw:mﬂgﬂ
t,m-m:qualmimum velocity whmmﬁingﬂmphhunwmﬂm
Th-.ndnnfm-:iruup&ﬂuiuh

NN —
o) [%]w (E) [—E;-)

a
A B) — C
(A) o (B 3 {]ﬁ
 d B =
{83} F (k) P
spﬁimmn!llﬂi
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21.

The time period of & simple pendulum of length J5 m suspendéd i @ car
moving with uniform acceleration of 5 ms™ in 4 horizontal straipht road 1s
(g=10ms")

K T

(A a (H) 5 (C) Sms
s ¥

{1 dns (B} 3ms

The apparent change in frequency of sound due to the relative motion between
the obseryer and the source of sound is called

(A} Doppler elfect (R} Phenomenon of beats

(C) Phenomenon of sationary waves (1) Diffraction of soutd waves
(E} Interference af sound wuves

Pick out the condition which is not required for the formation of stauEnATy
WavEs

(A] The medium on which waves are formed should be bound medium

(B) Both the waves should have same frequency

iCi Both the waves should have same velooity

(D) The waves should travel in same direction

(E) Both the waves should have same wavelength

mhmhmmhmm-uhumwnfmnum.wm
exciteld by a 1875 Hz sinzree and the number of nodes present m it respectively
ate {velocity of sound in air =330 ms™)

WL om M @ M2 D) she @ N3
1‘h=1mh=rmlwupuim:hu;nphm!iulnuﬁn1ﬂmuﬁmnmdhlmm¢

mmmnhF.llﬂwmiu]hmmd.mm:fmuhﬂwmﬂ:ﬂn
ecomes

(A} &F By «F G = (D) (B} EF

m
o1 .
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The electric field strength in N C that 5 required 1o just prevent a water drop
carrying a charge 1.6 % 107" € from falling under pravity is

Ig =598 ms™, massof water drop = 00016 1)

(A} Y8x 10 ™ () SEx10™ () 98xin

(m 98x10" E 98x10"

A cylinder of rudius » and length ¢ is placed in & uniform electric Geld of
intensity E acting parallel w the axis of the eylinder. The total flix over curved
wtirface arca is

(A} xrE (B) [%]E (€ 2=rlE
o = (€ e
2nrf

A conductor with a cavity Is charged positively and its surlice charge density
is o W E and V represent the cloctric Gield and polential. then inside the

cavity
A) a=0and V=1) By E=0 and V=0
i€} E=0 and # = constuni D} V=0and o= constant

B} E=0 and V= constant

Fleciric lines of force about a positive poiit charge src

(A) rodislly cutwards (B) circular clockwise

(C) radially inwards (D) paraliel straight lines

An ammeter, voltmeter and a remstor are comnected n serics 10 a oell and the
readings are noted as | and V. If another resisior R i connected in parallel
with volimeter, then

(A} 1and V increase (B) | increases

() 1 and V will remuin same (D) 1decreases

(E) | remuins constan

Spvace for rodgh wark
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i

Une gram of copper 15 deposied in 8 copper voltameter when o current of
0.5 A flows for 30 mimes. Then the current requared 1o depowit 2 ¢ of silver in
4 silver voltameter in the same tme s (ece of copper = 33 x 1P O ece ul
silver= 1.1 x 10" gC™")

(A} 4A By 6A Cy A D 5A (E) 3A

The amount of charge flowing per second per unit area nommal to the fow is
called

(A} electrical conductiviry (B) electrical resistivity

() mohility ) current density

(E)  areal ewrrent

A palvanometer of resistance G s converied imto an ammeter using » shunt of

mmllrlhmurmmwwmmm
shuni is 3 - 4, then R equals

4 3 16
Ay = - —{}]
A) 3{? iB) "E (C) 9
([ ]] -—gﬁ E) G

16

Two bulhs of equal power are connected tn paralle! and they 1otlly consume
F10W mt 220 V. The resistances of each bulb is

(A} 55002 (B) 4404 (C) 3304}

(D) 80 L2 (E) 6604

The wire of length £ is bent into a circular loop of a single wm and s
suspended in 8 magnetic fickd of induction B, When a current | is passed
through the loop, the maximum wigue cxpericnced by it ix

N LI [L
(A) [4.]"" (B) -1’ (© _“er
A ) ; _I__] 2,1
(D) [4.]5 i () [h B
Spuce for rough work
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A particle having charge 10 rimes that of the clectron revolves in'a ciroulur path
of radius 0.4 m with an angular speed of one rotution per second. The magnctic
induction produced al the centre of the circular puth i

(A) Szl ™ T (B} 2mxi0™T (C) 1om= (0™ T
(D) Smxlo™T (EY 9xxl0®T

Pick out the wrong susiement among the following

(A} Time varying magnetic field cremtes an electric field

[B) Charges in motion cin exert force on a sttionary magnes

(C) Stationary charges can exent wargue on 8 stationary magnet

(D) A bar magned in metion ean exert (oree on a stationary charge

(E} Flecrie ficlds produced by satic charges have difforent. properties from those
produced by time v ying magnenic fields

I & magnet 5 plunged into a coil. then the magnitude of induced emf dies
net depend upan

(A} the nomber of (wms in the coil

(B) the medium of the core of the coil

(€) the nsertion speed of the magnet

(D) the strength of the magnet
(E) the resistance of the coll

A bar magnet has a periend of oscillation T. 1 a similar brass piece of the same
mass i placed over it, then the number of oscillutions it makes m one second is

I 2 I
2 1
(18} ? (E) ?
Spaee for rough work
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4L

47

IFQL1 J of encrgy is stored for the fow of cumrent of 0.2 A in an inductor. then
its inductance value is

(A) SH By DSH iC) 5mH

) s0H (E) 50 mH

The self inductance of a long solenord carrying curment s independent of
(A) 1= lengih (B} ihe currem

{C)  ils cross-scctional ares {1 magnetic permeability ol the core
(E) ihe number of turns

The r.m.s. value of A.C. which when passed through a resistor produces heal,
which ix twice that produced by a steady coment of 1414 smp in the same
resistor is

{AY 2A (B) 346 A iCy 2818 A

(D) L732A (E} 1A

In o series LCR ac circuit, the current is maximum when the impedance is
equal w

(A} the rescuance (B} the resistunce (C) rero

(D) twice the reactance  (E)  twice the resistance

y-rays are detected by

(A} pointcomact diodes  (B)  thermopiles

(C) wonizstion chamber (D) phoweedls (E)  bolometers

Swuee of tough work
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45, If the direction of electric and magnetic field veetors of & plane electromugnetic
wave are plong positive y direcvon and positive = direction respecuvely. then
the direction of propagation of the wave 15 along
(A} pusitive @ direction (B) negitive = direction
IC) mnegalive v direction (D) positive x direction
{E} negative « direction

46.  When an object s viewed with & light of wavelength 6000A under
microscope its resolving power is 107, The resolving power of the microscope
whin the ssme ohject is viewed with a light of wavelength 4000 A is
Ay 10 m) 2x10* () 32 x 10
(1 3x 10! (Ey 1.5 10"

47.  Secondary rainbow in the armosphere is
(A) the result of polanzation smd dispersion of light
(B} brighter than the primary ranlbxow
(C) duoe o the phenomenon of double refraction
(D) formed with red colour on the 1op
(E} formed due 1o two reflections in the rin drop

48.  For adiffraction from a single sli. the intensity of the central point is
(A} infinue
(B) fnie and same magmiude as the surmoundmg maxima
iC) mmmmmnmm
(D1 finite and substantially smaller than the surrounding maxima
(E) zzro

49.  If the radius of curvature of the curved swrfece of a plano-convex lens is 50 cm,
its focal length is (j=1.5)

(A) 08m (B} D.75m (C) 1.25m
(D) 025m (E) Im
Space for rough wiork
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50.  The magnificanon of an image by u convex lens is positive only when (he

object is placed

(A) ms foous F (B) between F and 2F

) aclF (D) between F and optical centre
{(E}  beyomsl 2F

51 1Fthe work functions ol three photosensitive materials wie | ¢V, 2 €V and 3 &V
respectively, then the ratio of the respective froquencies of Hight th produce
photoelectrons of maximium kinetic encray of 1 eV from euch of them is
(A 1:2:3 By 2.3:4 Wy 1:1:1
my 3:2:1 (Ey 4:3:2

5L Dunng [ crmssion
(AD nneutron in the nucleus decays emitting an clectron
(B} an slomic clectron is ejected
(€1 mn electron already present within the nucleus o jocicd
(1)) @ part of the hinding enerigy of the nuclous is converied into an aledtron
(B} protom in the nucleus decays emitting an electron

5% The binding encrgy per nucleon of ™0 is 7.97 MeV and  that of "0 s 7.75
MeV. The energy in MeV required o remive a neutron from !0 is
(A) 352 () 364 (C) 423 () 786 (B1 1.68

S I the matio of the radius of a nucleus with 61 newtrons 1o that of helium
niscleus 15 3, the stomic number of this nucleus is
Ay 7 H 47 () 31 Dy o (E1 108

Space liwe mough weork
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55. The clecron density of intrimiic semi-conductor at room (empeniture is
10%m" . When doped with a trivalent impurity, the electron density is
decreased to 10" m™ at the same temperatare. The majority carrier density 1s
tA) 10%m™’ w10 (€ 1w'm"

(D) 107 m™ (E) 10"m™

56, Ina Zener diode repulnicd power supply, woregulated do input of 10V s
applied. If the resistinee (R ) commected in series with a Zener diode 15 200 (2
and the Zener voltage ¥V, =5V, the current across the resistance R is
(A} 15mA (Bl 10mA (Cy 20mA
(D) 5 mA (E) 25mA

57.  The circuit gives the output as that of

A
B Y
C—po-
{A) AND gaic (B) OR gaie (C) NAND gate
0y NOR pate (E} NOT gle

SE To dewet light of wavelength 500 mm, the photodiode must be fabricated (rom
a semiconductor of mimmum bandwidih of

(A) 1.24 eV (B) 062eV (C) 248eV
M) 3.2¢V (E) 4.48eV
Spice for rough sork
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I the haight of TV tower i incressed by 21%. the mnimission range is
enhanced by

[A) 10K (Bl 5% () 15%

(D) 15% iEl 12%

The range ol & communication sysiem can be exiended by a

LAY modulsior (B)  wansmiicr (C) demodutmn:

D) recewver (E} repemter

For commwrcial telephonie communication. the frequency rumpe for gpecch
digrnnls is

[A) SO He w 1000 Hz

(H) 3000 He o 4500 He
(C) 1000 Hr o 2000 Ha
(D) 5000 He w 6500 Hz
{E) 300 Hz o 3100 Hx

The mle of envelope detector in an AM receiver id in
(A) retrieve the message slgnsl

(B) rectfy the AM signal

(C) modify the AM signal

(D) modulate the message signal

(E) retrieve the AM signal

Space [or roiegh work
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When the voltage and cumend in o condictor are megpsured as (100245 V amd
(5402 A, then the percontuge of error in the caleulation of resistunce is

(A 8% (A 4% iC) 0%

i 0% (B 0%

The set of physical quantities amang the following whicl are dimensionully
different is

(A) Terminal velocity, dnft velocity, eritical velocity

31 Potential encrzy. work deme, kinetic enerpy

{C) Pressure. stress, npidity modulus

{13 Disntegration comnstunt, frequency, angular velocuy

(k1 Dipole momem, cleciic Mux, elecine Nicld

The graph which cannol possibly represent one-dimensional motion i«

Velary Pomiliicn. Frsiipn
i moe i $ i in 4
o —— ’ I: 'j
__'_% f_.-—-"‘*-q\ i

An seroplane is flying with o uniform speed of 150 km ki along the
circumference of a cocle. The change in us velociy in halfl the revolution
(i kem hr ') o

(A) 150 () 100 (Cy 200
(D) 300 (E) 50
Space Tur rough work
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&7.

In umiform circulur motion, the centripetal acceleration is

(A} towards the centre of the circulir path and perpendiculsr 0 the
instantancous veloeiny

(B} aconstant scccleration

(C) away from the centre of the ciroular puth and perpendiculsr o the
instantuneous velocity

(D) & varisble sccelerntion making 45" with the instantaneous velocity

(E) & varible acceleration, parallel to the instentaneons velocity

A man rides & bicycle with 2 speed of 17.32 ms ™ in east-west direction. If the
rain falls vertically with a speed of 10 ma ', the direction (n which he must hald
his umbrella is
{A) 30F with the vertioal tnwards east
60" with the vertical tvwards west
(C) 30° with the vertical wwards west
(D) 60" with the vertical towands east
(E) 0" with the vertical

69, Ahndﬁnhwnupwllhupmdu.ummgl:nfpmjmﬁmE.l:l’lh-.-lpmdul.‘
lhwﬁm&hmm%mmdmm:mtnmmu:minmm
vertical height atinined by the projectile is
(A) o (H) Lid ) i

4 38 2y
¥
oy = o 2
B K
Spuice for roagh work
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70. i the given diagram. if PQ=A, QR =B and RS=C then PS5 equuls

Q
P
R
5
(A] A-B+C (B} A+B-C (Cy A+l=C
(D) A-B-C (B) -A-B-C

71, The net force acting s nol aero on
(A) o retarding wan
(B) nball fulting with terminal velocuy
(C) o kit held stationary in the sky
(D) a'wuck moving with constant velocity
{E) abook placed on a table

T2 Anengine of power 588 kW pulls a train of mass 2x107 kg with a velosity of

36 kmn b’ The coelficient of frction is

(A) 0.3 (B) 0.7 (Cy 0003
(0 000E {(Ey DM
Spuie Tor rogh wirk
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PHYSICS & CHEMISTRY
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62
&3
64
65
46
a7
68
69
70
T
72

Engg. Paper-

Answer Koy
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Q. No
1
2
3
[
5
[
7
[
2
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1"
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a
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I
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35
36
3
38
b
40
41
43
a3
44
45
a0
47
48
49
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31
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5
54
55
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57
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i

(iF



mproc
Rectangle

mproc
Rectangle

mproc
Rectangle

mproc
Rectangle

mproc
Rectangle


WARNINCG:

l Any malpractice or any atlempl (o commil any kind of malpractice '
iu the Ennnninnﬁnn wiil DISQUALITY THE CANM DIDATE.

PAPER 1 PHYSICS & CHEMISTRY-2017

Yorsion

A 1 Question Booklet 11 0241,?

Serial Nl_l.l]lhcl‘ :

code

‘Time: 150 Minutes | Number of Questons: 120 l] Maximum Marks: 480
| ¥ame of the Candidate

Ruoll Momber

-

Sivnature of the Candidate

INSTRUC FTONS TO CANDIDATES

| Plesse ensure that the YERSION CODE shown at the top of this Chuestian

1 Pleazc fill (he items such 23 Name, Roll Numbser and Signatuere i the columng glven

3. This Qucstion Booklet cunlains 120 yuestions, For gach queslicnt five answers are

1. NEGATIVE MARKING: In onder 10 disconrsue wild guessing, the scure will e

(=}

—

Booklet is same as that shown in (he OMR Answer Shecl issued to you. [F vow
huve received 2 Question Hooklet with u differcot Version Code, plesse gel il
replaced with a4 Question Booklet with the samc Version Code ws tha of OMR
Argwer Sheet feom the Tovigilator, THTS IS YERY IMFPORTANT.

above, Please also wrile Oncstion Boakler Serial Number piven at the top of this
page apainst item 3 in e OMR Answer Shesl.

suaacsted and given against {A), (), (C), {[3) and (B} of which ondy one will lac the
‘Most Appropriate Answer.' Mark the bubble sontaiming the letter correspanding
to the “Must Appropriatc Answer” inn the OMR Answer Shect, bv using enher Blue
ar Rlack Ball Paint Pen anly.

subjected] m ponalizauon formule hascd on ke mumber of right answers aciuadly
markedl and the numaler of wroong answer marked, Bach cormol answer will be
awarded FOIMR marks, (JNE mark will be deducted for each jucarrcet answer.
Moce thap one answrer marked against a question will be deenied ay IncOIecy amswer
and will he negatively maked,

Plogse tead the nsttuctons in the OMR Answer Shact fur matking e answers.
Candidates are adviscd to stricily (ellow the mstractions contained in the OBE
Answel Shesl

MMEDIATELY AFTFER OPENING THE LESTION EOOKLEN, THE CANDIDATE
SHH. LI VERIYY WHETULR THE (GLUSTION BODKLET CONTAING ALL THE 110
OUESTIONS N THE SERIAL ORDER. IF N0OT, REQUEST FOR REPLACFMENT.

JH} NOT OPFN THE skal UNTL.THE NYIGILATOR ASKS YOU TO DO &0 |




BLANK PAGE

Fhy-Chy-1-A1:2017



Pl EASE ENSURE TTIAT THIS QUESTION BOGKLET LN TAING
EM QUESTIONS SEHLALLY “EMBERED FROM 1TO 2k
PHRINTED I'AGEN 31 '

Lt
'

A4 person ohaerves that (he fall length ab” a tram yublends ap amube of 15
dogrees. 1f the dislance berween the wain and e person 3 i, the lengihoal
the train, crloulaved vy parallaz methad, i melers 18

{AY 45 {A) 43n {C1 250m

(D) 230 (E) 430

T a measuremenl, the Tandoom errer

{A) can e docrowsed by Inoveusing the numher of readings and averapiog
Ueriny :

(B3 can he decrcasid by changing (he person wh takes the reudiog

() can be decroased by using new EtnAmeL

T can he decreased by osing a differenl roethod in faking the reading

(T can never be docrowsed

[n orler 1o megsure the peried of & single pendulum GRiDE & shap clock, @
sludent ropealed the experiment for 10 tmes anid momed dowert Ui time pericd
for each cxperiment as £.1, 500, 49, 492, 5.1, 50, 4%, 5.1, 50,49 5, The
cotrect way o expressing the result for the period I8

(&) 4993 M) S0 {1 Adils

(TF] 443 (T) 5.1

Space fur roagh wark
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4 lhe Jallowing figure gives the movement of an uhjcct. Select the correct
stalement froin Lthe given chinces

=i |
25— ; -—

.1|:| . -
ek I r f‘rﬂ"*

ERl
= g% /
Tal -
u .
g 15 .

i hn -
|:|5|7 | - . H
0 4 i |12 2l 13 I a5 in 45 ]

Thene ¢5)

(A} The wital distasce mvelled by the objecl is 975 m

(B) The maximum acceleration of the ahjcet is 2 iy

(G} The maxinmin deceleration happened between 25 ang 35™ sECamys
(D) The abjoct was at rest hetwoen 10% and {5™ seconds '

(T At 40" yeoond, tie vhicet was decclorating -

5. Two vbjeets, P and 0§, travelling in the same direction sarls frong rest, VWhile
the objecl P stans al time £ — 0 and the obrject O stans laterac /o 30 mjn The
abject P has an aceeleration of 40 knh® Lo cawh P at a distance of 20 km, thc
aegcloration of ) should he
(A Hbkm'h (B} %0 kL ) 100 eoph®
M 120 kmiHe (E} 160 km/h?

Space [or rough work
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6. A train of length L moves with a constanl speed ¥, A person at the back ol the
truin Tires @ bullet at time £ = 0 iowards 8 target which is al & distance of T) {al
lisne = 0% from the Fron of the trin (oo the same direction of mulion).
Another person at the lrant of the frain fires another Bullet 3t fime ¢ T towardy
fhe same tarpet, Thor bulicts reach the target wt the same fime, Aszuming the
speed of the hullats, ¥, arc xame, the length ol the Tain 15
(A) T = (Wt 2V (B) Tx=iv, ! ¥ () 2=T=(V.+ V]

Dy Z=T=(V,-v) (B} T={¥pV)

7. From the ground, a projectile is fired at an angle of 60 deprers to the howi onual
with a specd of 20 mis. Take acceleration due Lo graviry as 10 m'z". The
horzontal tanec of the projectile 1=

{A) 15 m (B) 20m {C} 203 m
(D} 40+3m (F) 4003 m

B A person from a trock, moving with a conslant specd of 60 kndh, throws a hall
upwards with a speed of 60 km'h. Meplecting the effect of rotalion of Barth,
chaase the commect answer from the given choices

{A) The person cannol catch the bell when it comes down sinee the tuck 15
oving

() The person can catch the ball when it comes down, il the truck 14 stopped
immediaiely aftcr throwing the hull

{C) The person can caich the ball whedn it comes dowm, if the truck moves
with speed loxs vhan &0 kno'h bt does Dot slop

(1) The person can catch the ball when il comcs dovwn, if the wuck moves
with speed more than 60 km'h

{F} The pcrsem cail catch the hall when il comes down, i€ the truck contimes
to move with a constant speed of ol kivh

Space for rough work
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9

110,

11,

12,

A Bely of mass 2w moving with vclocity + makes 2 hesd on elast epllizial
willi ungther hady of mass # which is inilially at rest. Toss of kinefic enceay 1l
the colliding body (mase 2e s

CAY 179 of its tnilial kinetic enerpy (F} L o its dniial kinetc cneroy
(3 174 of its initial kinctic enengy {L0% 12 olils initial linenic oners
(B} &% ol'is initial kinetic encray

Displaccnwent, x {in meters), of a bualy of mass 1 ki asz a lwiciion of time, £ on
a haricontil smocth surface is wiven as x = 2 The wark done in the Brat one
sewond by e external foree s

{4} 1] (B) 2T (C) 47

(D1 5 (F) L&

A magsless spring of leneth £ and spong constamt £ g placed veortically on g
rable. A ball of nass # iz just kept on op al the spring. The masimam velocily
ol the bald is

— - 5 —

(A} gy (%) Ev@ (©) 27
. il
B |l |
") E"IT ® 2%

Under The action of & conslant force, a particle i LXpCriencing a cansnl
aceeleration. The power iy

LAY Zery (B} Positive consiant [C} Megzative constant

(1Y increasing uniternby with lime [ Dreegrcasing umiformly with thne

Apce for m;ugh Wl
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13.

14,

L5.

16.

A copper wire with a cross-seclional arca of 2 = 147 m" has a free electron
demity squal to 5 % 105 jom’. [f ehis wire carmies a corrent of 16 A, the drift
velocity of the eleciron is

(A1 1 m's () {1 nu's fC) thiH ms

i) 0.001 m's {E) 000 s

The resistapce o fie tungsten wire o the light bulb, which s taked At
120 W/ 75 W and powereal by a 120V direct-current supply, is

(&) 0370 (B 1280 (01 266 L2

() 1920 (Gh 4= 1070

The valyes of the currenks 1), 1z, and ¥, -

T, Nowing through the circnit given & II.I 4% r
bialow 1

(A} L34, =2AL -~1A 44 ll:-l
(B [ =241~ 3Al=—]A b o s |
€ L~ 3AL=-1AT ZA m”v )
{D:I i|_=]..|'!'!|...T:=—3 ."'L,I.J=—EJ"'!|. B
(B} 1,=2A, 1i=—1A=-34 # e H

A zilver wire has remperatures coefficient of rosstivily 4= 107C and it
resivtunee at 20°C s 10 Q. Neplecting any change in dimensions due to the
change in tcmpersbare, its resisance at H°C is

(A) 0.50 (B) 1.8 1) ) vin

(D 108 5 (E) 11.6142

Space far rough work
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18.

L2

| R

A charge () placed at the comter of 4 motallic spherical shell with inner wead
cAter radii By and R, respectively, The nosmal componenl. of the elecinic fiold
at any prant oo the Cacssian sieface with radius between B and Bo will be
{J
Ark{
D) ety — 2L
Fm(k | —R ;)" Ay -y

() 9

(4] =cro B3 .
IR 3

A sphere of rading R has a uniform volune chanee density, p. The magnitude ol
elecimic field al n distance # Eeone the conrer of the sphere, where r > R i

R? . pR?

in —F m B i) 55

Anegr Ept Eqr
L pl
L m £
Eq¥ 4gnr

Five cqual painl charges with charge Q=10 nC are localed atx =2, 4. S, 10 and
20m. I ey —[107 f361] Fim, then the putential at the arisin {3 = ) is

(A) 5.9y (B) 111V (9o
(D] 59V (M) 11 ¥

Two wiinitely leng parallel plates of equal arcas, & cm’, ans separated by 2
distance of 1 cma. While une of the plates bas 2 charge of 140 602 atul the other

-
111
haz -10 nt, The magnitude af the clectric field hetwesn the plates, if g = =
Fimy, i3
[A) dhder &Vim (B} ém&Vim (C A00r BV
(T Mk ¥ [E} &m ¥

T

'ﬂ]}eu:n: for rough wurk
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22,

23

15,

A proten moves with o speed of 5.0 = 18" mss alomg the x-axis. It culers a
region where thers is o magnetic Aeld of magoitude 2.0 Tesla dirceted at an
anple of 30° ta the x-awis and Lying m the xy plune. The mapmide of the
magnelic force on the proton is

(A} 8 17 N By 1.6= 160N (C) 40«10 N

(D) %0 10N (T 16 L0 N

4 long strighs wire of radive R camey sready current, Ly, wniformly
digtributesd theoughout Uie cross-secton of the wine. The magnetic fisld ol a
radial distanes ¥ o the eonter of the wire, inthe region » = R, s

TR ol mALS
A S B SR N
nolgr T
o R LE) T

I{ the cyclotron oscillator freauency i3 b MHz, then what should be the
operating magnetic ficld for aceclerating the proden of moasy 1.67 = [0 kg

{A) 03341 (B 334l 0y 334nT
oy 34T (Ey 334mT

The specd al light in vacuum 13 eyual o
(A} Koo (BY pies (€} oty

1 1
D) —— —
® ®

A eomet vrhits around Sun in oan clliptical orhin Which pf the following
quantities remauing constant during the course vl it mceion?

(A} Linearvelovily  {R) Angular velociry (1 Apguolar momenluil

(F3) Kinectic energy (Ey Polenial cnerg

Space |or rongh work
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28,

FALR

Consider 4 satellite moving in a cireular arbit around Isarth, If K and ¥ denoie
its kinetic energy and potential cnergy respectively them (Choose the
convention where V=l a5 ;- — o §

(A K-V (B) K=2V () v=2K

(D} K=-2%¥ (] V=K

Assuming the mass of Farth 4 be ten limes the mass of Mars and its radius ro
be twice the radius of Mars and the gecalertion due to pravity on the surface of
Eanth to be 10 mis®, the accelertion due to prusity on the surlace of Mars is
given by

[A) 0.2 mds’ () O anis? {2 mis’

{Ln ¢4 ms* {E} 5 ms

The semi-major axis of the orbit af Satw % appnedmately nine limes thal of
Barth. The titoe period of revolobon of Syt ix appreaimately equal ro

(A) 81 yeary (B 27 vears {C) 729 years
T 31 voars {T0h W yenrs

A patticle of mass 3 kg, attached 0.2 spring with force constant 48 NYm
execuies simple haomonic motion on a frictionless horizoatsl surtace. The time
peritl of oscillubon ol the padicie, in seronds. is

{A) wd (B} =2 (C] 2x

(T &n (F} s

Spawce for rough work
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3L

3%

34,

(T 3 Ele (E] 600 He

The powition and velooily of & pericle cxcoutioy, sicople harmonic miHwon ot
=1 wve given by 3 cm and R emds mospectively. if the anenlar frequency of the
patticlc s 2 radis then the amplinude of pacillabiun, in contiwielers, 13

(A} 3 () 4 Ty 5

(M 5 () H

A simple harmenic tootion is represented Dy, A= sint we—7 cor” w. The
ampnlar frequency of sscillation 15 piven b

[4) @ My 2 1Ty dm
(T o2 ) wid

A Lranaverse wave i propagating on o sectchal sieeg whote mdss per onit
bength is 32 prm, The tension on the sminy is %0 M, The specd of the wavs iou
the sleing 13

(&) 572 m's (R} 372 mis (W71 25 mls
(1Y) /205 ms (E S0 s

Consider e propagation of seund (with velociny 330 s} in u ripe of lenplh
1.5 m with onc end closed and the other open, The Hequency aszocialed with
the lundamemial mods 14

(Al 11Hz (M) 55 H= [Cr 110 T

(I 1653 H= (E] 27511z

A stamiling wave propagating with velecity 300 m'z in @n open pipe at leogh
4 m hag four nedes. Lhe Teeopreney o the wie is
{A) 7511z (A 160 H () L30T

Qpace 1o Toughy work
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35 Consider 3 vehicle cunitting sonnd wave of feyuency 700 He IDVIDE inwgrds
A0 dheerver al v spoed 22 mys. Assuming the observer ns well a the medinm to
be at rost and velocity of sound in the medium 1o be 330 ms, the reguency of
sound ax measuced by the abscrver is
fA) 25254 Mz (B PGS I (0 2240073 Hz
(¥ TS Hz (F) 56257 Hz

3. The x+ plol shown in the figure balow deoscribes th et ol the particle,
along v-axis, belwern tro pusitions & amd B, The parlicte passes through byo
intermediate points 1) and P, as shown i the figure

f

(4A) The instananeons velocity is Mmsitive al Py and negative a I
(3] The instantanewes velocity is negatve at both [ and P

(C) The stanlancons velocity ix negative at P and positive at P,
(D) The instantaneows velovity i5 posilive at hoth F, and P,

(B} The nstangneous velocity is glways Pwitive

Space {br rough work
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30,

A bl falls from a table top with initial horizownt] specd W Ethe absence af
air resistance, which of the following statement is cormecl

{A). The vertical componen! v the aceeleation changes with fme

(B} The horizantal companent of the velocity docs nedl changze wilh time
(3 The horieatal compoenent of the acccloration ks non eero ood fnite
{D) The time taken by the ball wuch the wround depends on 'V,

(B3 The vertical componant ol the acceleration vacies with fme

A man of wass G0 kp climberl dewn wsing an clevalor. 'Ihe elevator had at
aceeleration 4 ms™ If he acceleralion due Lo gravity i 10 ms ¢ (he main
apparcnt welght on his way down i3

(&) BON {B} 240N (] I

D) 40N (E) 3600 N

A unifiorm rad of lenpth of 1 m and masy T
of 2 ke is attached to a side support at Ll I
ay shown in the figwre. The rad is at 0 ol

equilibriwm due to uyrward Force T acting
at P. Assume the aceeleration due to
gravity as 1 m's". The walue of T is

(Ay 1

B 2N

(Cy 3N

Dy 10N

(E} 20N

Spacc for congh watk
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30,

4],

42

43,

A capillary tabe of radivs 0.5 mm js fmmeresd in a beaker of mercyry. The
level inside the lube is 0.0 cm Below i rexonance and anple ol contact s
1207 What is fhe surlace icosion of mercury if the mass density of mencury i3
p=136= 10" kpn™ and acceleration due to geavity iz o - 10 mig™7

{AY 0225 N (Bl 0544 Nin (21 0.2585 Nim

(T 0375 N CE] 0425 MNom

Whuch of Ihe following statemanrs eelaicod to Siress-gtrdin refation iy correct

(At Stroas s linearly proportienal e stoain imespeclive of the tnapmirnde 19F the
stroun

{[¥) Strcas is ncarly [reopartional to strain gbove the yvield poit

(£ Biress ia linearly propertional 1 strain tar streas much srmalter ehan ar the
wiehd point

(D) Swesz-simin curve is same for all narenals

(T3 Blress is inverely proporiionad e 2iTakn

The lower edge of @ square slab of vide 50 o and Unckness 20 cm s Agidlr
llaen| to the hase of 2 15ble. A lngenual force al 30 N s applied 1o the slah,
If the shcar moduli of the material g4 a1 N, then desplacement. of e
uppct edye, m melers, iz

(Al = JFe (MY 4= p'™ (NEGER a

(D 610 (H) &= JuF

Treially o heaker Tual HMF g of waler pr reimpertre A°C Later another #410 g
of wuler ot lemporature 20°C was pouesd foto e heglkat. The temperature, T,
of the water after mixing ix

(A) 2R (By 3000 {1 455

D sse0 {E} O

Space Ior rouph waotk
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44, Macch the Fillowing:

L1 Twodsermal process 1y A=
Il Isobane process 2] AV =1
N1} lsochoric roccss 5} AP0
1w} Adiabatic provess Ay AT 0

(A 14, TI-30 12, TW-1
(B 13, N2 L1, Fv-4
y -1, 112, 013, 1¥-4
oy T-4, 12, T3, 1wl
Fy 11, -4, IN-2, 1V-3

45,  Tor an ideal gas. the specilic heat a1 Lonstdlt pressus C i greater than the
ypecitic heat at constant valume £, Thia is becauye

(A] “Vhere is a fnite work done by e gas om s enyironment when ils
tepporalure is nereysed while (he pressure remaing constiant

{B) There is o finite work done by the gus an s environment when ite
pressuce 1z increasod while the yoluymes cejnams coTsiant

(CY There is a finite work donc by the gas om ils eovironment when 115
presyure is increaxed whilce the lemperabure TENIAINS ALt

(L) The pressure al the gas remaing consiant when il temperalure rCmuaims
CAH RN

{E} The intoroal enerey of e gas al LoNALANT presiute iz mure that at cosstant
wITIE

46, which o the folluwing statomends is corTect?

(A) Light waves ane Tansverse but sound waves and waves OU SIONES AT
lnngitydinal

() Sound waves and waves v a gtring are transverse bul light waves arc
longitudinal

(Y Tadpht waves and waves OO 8 sLTNNE aTe Lansvense bus sound Waves A
longitudinal

(D) Light waves und sound waves sre ANSVETSE, bt waves Of SITIGRS AT
lengitadinal

{F} Light waves, sound waves atd waves 14 stoing atc all longimdinal

Space for rough work
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147,

48,

A,

=1 B

In Young™s dauble §1id cxperitmenl, if the aeMaTation belween e slils is halved,
and dhe dhistance bebwoen e slite ard the screen iy doulvled, thon the Hnge
width camnpared to the snchanped one will be

[A) Unchangped (M} Halved {71 Doudved
{12 Ouadrpled {E} Iringes will disappear
L . . i ol
The phase velacitr ol a wave deseribaod by the cquatian w=y, AN fo+ o =
l'- - .'.
i3
(A = Ry —L =
1) . ( ' . I:{:] i
i1
(L) = (LY ey

The: dereetion of propapanion of elecliromagnetic wave is floug
(A} Eleciri field vector, B (B) Mugnetic field vector, B
(€} T:E (0 ExB {Fy BxE

A3 hal » madio sition is ahoot 240 km away lrom Folr ocation arml fhe
station operates ul 972 LIlz How lmg does it take for an clevlromy znal jc
sigmal 1o wravel from Lhe station 1o you and oy Wany wiaye cresls docs i send
out [rer second

(A GO0 ps and 9.72 » 107 cresls L 3econd

{B] 60 1s aml 972 = 10° prests {rer gecond

() 355 paand W72 = LI crests por secemd

(L 395 s and 72 = 1 cresls per socond

(F} 444 usand 9 = 10" crests et Soeond

Whal wavelenoth must eleciromagneic radiativn have i1 2 photon in the: bears
bans the same memenm 25 an clectron moving with a speel 1 1=10° myy
(Planek’s constanl = 5.6 = 10 g, rest mass of electon Gx 1 ¥ by}

(A} 273 nm (T8) 203 nm (C 453 nm

(M) k3 nm (Ey 3260 nm

Apace for raugh work

Phy Ehiy-T-A 1221317 I4



51,

53

54,

55.

56.

The electric ekl parion of an eleeromasmetic wave 1s piven by {all variahles
in ST umits) E= 10 *sin (6107 ¢ 0% 23, The frequency (1) and the speed (4
ol elecinmagnelic wave are

(Al F=30mkHzandv= 1.5 1) mfs

By f=%0n kHxand v = 4.0 = I s

() = 30 kTl aod v — 6.0 = 107 o

(i F=aMyrkHzand v= 7.5 = 1 ms

(E) F=%00mkHz md v= 5.0 10 ms

Huypens' wave theory ol lipht cannol explzin

iA] Thifrachion phenenen:s (BY Toperferenee phenoocna
(Y Photoclectrie offoet fL¥} olarization of liaht
(B} Propaimation of hight

An electron, @ neatron and ao alpha paelicle have same kionetic energy and their
de-Hroshic waveleneths ane ke, dnoand da respactively, Which statement iy
carret aboul their de-Broplie wavelenpths?

(A} e > e (T3] do = hm =R (0 Ae =l An <

(T he = hr <3 (B} A < ag

It takes 4.6 ¢V to remeove one al the leas) dichlly ound electenes om a metal
aerlace. When monocheematic photons stitke the meral surface. electrons
hawvina kinctic cocrgy from =ero 6o 2.2 ¢ are gjecled, Whyl 1 the eoergy al the
tngiddemiL pholoms?

(A) 24 ¥ (BY 236V [} BSEV

M) 4.6 eW (E) 5.8eV

If copper and silicon picees are hoated, the resistance of
(A} each will increasc

tBY cack ol decrease

(7 copper will increase and silicon will decrease
{0} copper will deerease sl silicon will increase
{Tap hoth diees noL change

Space for rough work '
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ST Tnan msulator, band pap iz al the orber of
(A k1 eV (B} 1c¥ {7} 3V
(M 1K}y iF 1 MeY

58.  Fora'-N action diske
{/AY Forward current i3 i md and reverae curcenl is in 4,
{B) Ferward currend is in pA and reverse owront is in maA
{01 Tdoth borwsnd and revorse currents are in n4
(L¥ Both farward aad reverse cuments ave in ma
(T N owrent fows in any direction

50 Fora fcncr diode
(4} both g and # repeans ure heavily doped
(B prregreon i3 heavily doped ot a region 33 lightly doped
{C) w region s heavily doped but o resion is lighly doped
{7 both p and # regions wre lightly dopod
(Bl depletivn tewion 15 very thick

6. Speech signal is i the range of
(A1 3700 1w 70068 A wavelensdl (R} 20 Hz ro 20 kHx [requency

(Cy 300 to 3106 e Freguency (L 540w | 6H) KHz frequency
(T 88to l0% MHz frequency

61, Wavelength ol the wave with 30 M Jrequency iy
A | em {B} 10 cm (C1 T o
(L 1000 en (B 1B emy

&2 Lo transmil a siymal of froquency, oy, with 4 carmier froquency, o, in AM
{rangmissien. the bandwidih of 1the filter and amplities is

(A) o (BY 2o (CY oy,
(D) e, —in, (E1 . | oy,

. Bpacc for rouglh work
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ad.

T w enziemeel 15 olrepped throuzh 4 vertical hollowe conpor b cthen

(A) the time taleen to reach the ground is Longer 1han the Hmoe taken 1if the mbe
weas wade oot of plastie

(B} the magnet will et attracted and stick to the copper lube

((2] the fime taken to reach the ground is longer than e dree laken 30 e labe
wits made out of stanless stocl

(D7 lhe lime aken w reach the nmd sloes oot depend oo the radive ol the
copper tube

(Er  the magnet will be repelled away by the mbe

Consider 4 cucular wire loop of radivs 1L apintina aboul a diameloical chuerd

which 18 n;:r'pmdicular to o wnifarm magnetic feld IIE'!=E,-.£] '

(A1 The magmtude of the wduced BEME 10 the Joop is maxicmin when the
plane ol the loop 13 perpendicylar g 5!

(B} Flux throvgh the loop is sdniomwm when the plane ol e hwp s
perpenicular B

(C} ‘Uhe direction of ioduced carrent remaios same dutng e spinnios malioon
of the loop

(121 EAF mmdueced will b the same for & larger radivg of the loop in the same
[7ezbc]

(EY Mo BEMLE will be induced since mapnaus Neld is carnslang

An electric motor when loadsd has an ellective resslance of 30 L1 and an
incuctive meactaneg of 40 83 If the metor w powens] by A source with
wmaxioum wilape al' 42V, ghe masimum current is

LAY OA (B) 844 - (Cy 10A

I 12 A (T 17 A

W hich of the followring parficle when bombards on 00 will twrn it *Cu
(AY IMroon {H] Nentrem (7] Tlesuron
(£ Alpha parbiclc {TY Deylron

. Sp;m.'t, Livr morugs | wrnock
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b3,

fal

TL.

T2

60 oo maving with kinctic cucrgy of 20 ke W dissuciales into O and © which
mave plong the pazenl ion direction, Assuming no eneroy s ieleased during
dissociation. the kinede eneragies 1l the davshlers (K Bl and (K.F)- ane
relatad as

{31 (KEly — (K.E) (B} {K.Ekr (KT = 1612

) {K Elg- A dEKL)e: = 12716 (T [K.Ekr / (KE) = 16028

By (KT ATk 28148

1f the mns value of sinusoidal impot Ly v full wave cectifler is Wy ! w..E then the
rmes value of the reetifier’s putpul. 14

Y, Vi Vi
(A) (B) - () -5
Wi L
() 2vj tH) 2%

Eipht prams of Cu™ unlergoes radioactive desay andd uller 15 minotes only 1 2
remaina. The hiall-lile, in mioutes, is then

(A 15 In{2)IniR) (T 15 T B 1n2) (2 154

{C K13 {E} 13 ln(2}

For 2 lizht moclel which of the following relaviom helween the atomic
number (7] and mass number (4] 15 valid

(&) & =22 (B} 7= A {1 2 A2

My Zi=A" (Ey A #

A wheel rotating at 12 rewss s brought tp test i 6 5. The average anguiar
doceleration in radds” af e wheel duriog Lhis process i3

(41 4= (B 4 (Cy 72

(I L'm (E] m

A torgue of | o iy apphied to a wheel which is at rest. After 2 scoondy the
anpular momentm in kg.mz;'ﬂ i

{A)y (15 = 2
{L¥p 4 {Fi} 3

Spaue Lar rousl work
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