PHYS|C
L. When s n juncti in forward b
mmi:; wjiru:?? on diode is in bias, which type of charge carriers flows i the
A) lon
: f“)h" s (B) Protons i (C) Holes (D) Free electrons
"Wave rectifier with diodes D, an 2 18 used o recys '
. ity 50 Hz alt
X B s i o, fy Z alternating voltage, The
(A) 25 (B) 75 (C) 50 (D) 100
3. The truth table for the given circuit is
A
Y
B
-__—"'_"-——-___
(A) .:. BIY|®[ALlB]|Y ©) | A BlY M| AR Y
TLRE .. | 1] 1 1
dckad o b | M Bt
L1l 0]o S | L [ o[ L] 0 :
01 1] sl o T 011 [0
0 10| =l Ll o o1 0101
4. The energy gap of an LED is 2.4 eV. When the LED ; itched ‘ON’
e el > SWitched ‘ON’, the momentum of
(A) 2.56 x 10?7 kg m ¢! (B) 1.28 x 10711 kg m ¢+
(C) 0.64 x 10727 kg.m 5! (D) 1.28 x 10-27 kg m ¢~
3. Inthe following cquation representing ~decay, the numpber of neutrons in the nucleus X is
210, -1
g3 Bl—X+el+y
(A) 127 (B) 125 (€) 84

(D) 126

y at rest emits an alpha particle. If the Q value of
reaction is 5.5 MeV, calculate the value of Kinetic energy of alpha particle.

(A) 5.4 MeV (B) 7.4 MeV (C) 4.5 MeV (D) 6.5 MeV

ive sample has half-life of 3 years. The time required for

the activity of the
D reduce to -;-lh of its initial value is about

(B) 15 years (C) 5 years (D) 10 years
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coefficient of kinetic ﬁ’ic[jﬂr’

8. A body of mass 10 kg is kept on a horizonta] surface. The lied on the bog,

between the body and the surface is 0.5. A horizontal force of 60 N 18 app

The resulting acceleration of the body is abey

(A) 5 ms (B) 6ms™? (C) zeto
9. A ball of mass 0.2 kg is thrown vertically down from a height of 10 m. It collides with tf,

floor and loses 50% of its energy 8nd then rises back to the same height. The value of i

initial velocity 1s

(D) 1.ms™

(A) 14 ms”’ (B) 196 ms™' (C) 20 ms! (D) zero

10.  The moment of inertia of a rigid body about an axis ' |
(A) does not depend on its shape. (B) depends on the position of axis of rotation,
(C) does not depend on its size. (D) does not depend on its mass.

11.  Seven identical discs are arranged in a planar pattern, o as to touch each other as shown in
" o ! - . ; .

the figure, Each disc has mass ‘M’ radius R. What is the moment of inertia of system of six
discs about an axis passing through the centre of central disc and normal to plane of all discs 7

b ,

(A) 100 mR? (B) 55 i“—;— (C) g5 M&
12, The true length of a wire is 3.678 cm. When the length of this wire is measured using

instrument A, the length of the wire is 3.5 cm. When the length of the wire is measured

using instrument B, it is found to have length 3.38 ¢cm. Then the

(A) measurement with A is more accurate while measurement with B is more precise.

(B) measurement with B is more aceurate and precise.

(C) measurement with A 1s more précise while measurement with B is more accurate.

(D) measurement with A is more acCurate and precise.
13. A body is moving along a straight line with initial velocity V- Its acceleration a is constant.
After t seconds, its velocity becomes v. The average velocity of the body over the given
time interval is
vi+v,p° V2 4y, Vi v, \ 4
= / . == =l ' - | e gl Vv
. (B) v= . (G = . (D) v = g

Zat . at | 2at at
icle is in uniform circular motion. Related to one complete revolution of the particle,

(D) 27 mR?

| (B) Average speed of the particle is zero.
Average velocity of the particle is zero. (D) Average acceleration of the particle 1s zero.
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1S,

16.

17.

18.

19.

100 g of ice at 0 °C is mixed with 100 g of water at 100 °C. The final temperature of the
mixture is

(Take L, =3.36 x 10° ] kg™ and S, = 4.2 X 10 J kg~Ii-1
(A) 10°C (B) 50°C (€) 1°¢C (D) 40°C

The P-V diagram of a Carnot's engine 1§ Shown in the graph below. The engine uscs I mole
of an ideal gas as working substance. From the graph_ the area enclosed by the P-V diagram is

[The heat supplied to the gas is 8000 J]

1 i
1 . !
|‘11 -LT LT G A

\jEs *-.'1;11..1;_.__.
(A) 2000 ] (B) 3000J  (C) 1000} (D) 1200
When a planet revolves around the Sun, in general, for the planet
(A) linear momentum and aerial velocity are constant

(B) kinetic and potential energy of the planet are constant,
(C) angular momentum about the Sun and aeria| velocity of the planet are constant.

(D) linear momentum and linear velocity are constant.
A stretched wire of a material whose Young's modulus Y = 2 x 10!' Nm=2 has Poisson’s

ratio 0.25. Its lateral strain &,= 10~ 3, The elastic energy density of the wire is
(A) 1x10° Jm™ (B) 4 x 10° Jm™ (C) 8x10° Jm3 (D) 16 x 10° Jm™
A closed water tank has cross-sectional area A, It has a small hole at a depth of h from the

free surface of water. The radius of the hole is r so that r << \/E . If P 1s the pressure
n

inside the tank above water level, and P, is the atmospheric pressure, the rate of flow of the

water coming out of the hole is [p is the density of water]
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fleld vector ﬂl % ho.

nergy | aken f; | M. The |
il an shown. The potential € . th,": Chirge When | o lf} B along , Clecty;,
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(A) q[V, ¢ Ey] (B) qmr"?’*’ ”'l‘qF.:; fa
26. A parallel plate capacitor of cﬂpﬂﬂilflt'n C with 4 diclectric o, V- Ex]
connected fo a battery. It has & potential digrey, V| across its | I

slab is removed, keeping the capacitor “ONnegted mlrhc h*.n : o
patential difference are C, and A rfﬁl’j-‘t‘-lwu]},_ Then, auery, the n
(A) V) 2V C GBSV Ci >0 ¢y

v"n 'E - (- j
. J | & z !D-:' ""Ir =Y. C .
27. A cubical Gaussian surface has side of leng} . 15 V5 C, <.

s . 10 ¢ AR S _ :
v-axis as shown. The magnitudes of electri fields ¢ o Slectric fielg “FES are paralle]
6KNC! and 9kNC! respectively. Then the total charge enclosed by the cube ;
[Take g, =9 x 1012 '} L

i

T gf_
/ b

Z
(A) 135nC (B) -1.35nC (C) 027 nC
28.  Electric field at a distance ‘r’ from an Infinitely Jong uniformly charged
having linear charge density A is E;, Another uniformly charged

linear charge density A is bent into a semicircle of radius ‘r*,
E,. Then

b in between 1S plates 15

When the dif:]ec!ru:

(D) <027 nC

straight conductor
conductor hay INg same

The electric field at 1ts centre is

E
(A) E,=—1 (B) E, =E, (C) E, = mE,

29. Five capacitors each of value IUE are connected as shown in the figure .The equivalent
. Capacitance between A and B is.

I.HFJ-. J_ —Lj N;

| uF E’!

e | T

(B) 2 uF (C) S uF (D) 3 pl:*
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30. For a given electric current the drift velocity of conduction efectrons in a copper wire is v,
and their mobility is p. When the current I8 Increased at constant temperature

(A) v, remains the same, j increases (B) v, decreases, yi remains the same
(C) v, remains the same, j aighis ) Vg Increases, u remains the same
31. Ten identical cells each emf2 V and ":'t?mﬂl resistance | £2 are connected in series with two
cells wrongly connected A resistor © S Connected to the combination. What 1s the
current through the resistor ?
2. The M"f"ﬂi""* resistance m‘;ﬁ" the P?Ii?“ A H“‘{T}H in the following circuit is

20 20 20
(A) 5.50 (B) 0.0582 )50 (D) 0.5 0

33. A charged particle is subjected to acceleration in a cyclotron as shown. The charged particle
undergoes increase in its speed

' Only inside D, (B) Inside D,, D, and the gaps
Only inside D, (D) Only in the gap between D, and D,

istance of a carbon resistor 15 4.7 k€2 + 5%. The colour of the third band is

(B) violet (C) orange (D) gold
of a colour coded resistor are of the colours gray, red, gold and gold. The
¢ of the resistor is

) 8.2Q % 5% (C) 82Q2 £ 5% (D) 5.2Q £ 5%

snnected across a cell of emf € and internal resistance r. The
I In time t. the work done by the battery to establish the

(C) °Rt (D) elt
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obalt and iron are

 temperatures of C I
37, The Cune fem . lity of Cobayy Kand 109 K

ihe ratio of magnetic susceptid At ofiron js " PoVely. At T 1ggg
(B) < (C) 3
{A)J 5 . (D) -I_

The torque acting on 2 magnetic dipole Placed N unife

. - , . m :
ml: between the dlpﬁl(ﬂﬂl-i]m;ﬂaﬂﬂd the magnnug field i Magnetie '

(A) 45° (€) 900 =

The hﬂﬂmul cﬂmpﬂnﬂﬂt ﬂf Eﬂﬂ.h‘ﬁ ﬂmg]'lﬂ'“l: ﬂc]d al

that place is 45, the resultant magnetic fielq g Fiﬂc::f ity \f the dip
lace i at

3
- 100 T . v
(A) %!IOJT (B} 2‘/53" 071 (('}3‘.‘[2 H][}-."T

39.

40. A PI'OHH'I and an a[phnnp&ﬂiﬂﬂ ﬂl{?xail]g with the 83

1t me vﬂi ity
field with their velocities perpendicular to (e mag OCIty enter

’ a4 uni .
elic field. The "form magneys

circular paths is | | B0 of radii of fhe;,
by i ol (D)2

41, A moving coi galvnnqmcter I$ converted Into an ammeter of
galvanometer resistance is 90 Q and the shyp resistance h ange 0 to § ma The

v . 48 a value o
divisions in the galvanometer-tumed-ammeter either sides of 7o P10, If there are 50

: R ; 0, ItS Current sencis:.
A) Ix10°Adiv  (B) 2x10°A/div () |\ 05 ity s
%) XI0dvA ), 10* div/A

tively charged particle of mass m js nacee
42. A positively charged part | S Passed through , velocity sele
horizontally rightward without deviatiop along the [ine y = 2mv

EE With a speed v. The
electric field is vertically downwards and magnetic field is into the

the electric field is switched off at t = 0, T, ang

about origin O at t = L IS
qB

clor, h moves

| plane of the paper. Now,
ular momentum of the charged particle

S
17=
=

) ¥

=
q
: X X X
0+"' T ininialets o
X o X X i
| E
::F X B X X
E’ mE*
(B) zero (G == (D) —
qB° qB’
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45,

47.

ircuit at resonance: the phase difference between voltage and current is

In series LCR ¢ n
ey (D) zero

"
(A) n (B) 3
An ideal transfopmer B RIE TR0 of 10. When the primary is connected to 220 V. 50 1,

ac source, the power output 18

| th

(A) —  the power inpul (B) equal to power input
10

(D) 10 times the power input

(C) zero |
, . es from 2A 10 5A in 0.3s. The magnitude of emf ; biths
The current in a coil chang inductance of the coil is T R e o I the

coil is 1.0 V, The value of sl

(A) 100 mH (8) 0.1 mH (€) 10mH (D) 1.0 mH

A metallic rod of length 1 m held al?ng cﬂst-'.fest direction is allowed to fall down freely.
Given horizontal component of earth s magnetic field By, =3 x 105 T. The emf induced in

the rod at an instant t = 2s after it is released is

(Take g = 10 ms™)

(A) 3x10°V (B) 3x 10V (€) 6x10°V (D) 6x 104y

A square loop of side 2 em enters @ magnetic field with a constant speed of 2 ¢m <! as
shown. The front edge enters the fjﬂd at t = 0s. Which of the following graph correctly
depicts the induced emf in the loop - :

(Take clockwise direction positive)
2em X X X
X X X
X X X B=0S5T
¥ X X
B X X
€10 cm-> :
zhm"’vt- ................
(B) { N\
{ 2 6 }I
L
; zxm“vLI
D ]
) U T >1
!
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43.  In series LCR circuit at resonance, the phase difference between voltage and current is

n n
(A) ®) 3 ©3 (D) zero
44.  An ideal transformer has a turns ratio of 10. When the primary is connected to 220 V, 50 Hz
ac source, the power output 18
(A) _I{_)_m the power input (B) equal to power input
(C) zero (D) 10 times the power input

45, The current in a coil changes from 2A to 5A in 0,3, The magnitude of emf ind in the
coil is 1.0 V. The value of self-inductance of the coil is o b e
(A) 100 mH (B) 0.1 mH (C) 10 mH (D) 1.0 mH

46. A metallic rod of length 1 m held along east-west direction is allowed to fall down freely.
Given horizontal component of carth’s magnetic field By =3 x 10T, The emf induced in

the rod at an instant t = 2s after it is released is

(Take g = 10 ms™)
(A) 3x 103V (B) 3x 10*V (C) 6x 107V (D) 6x 104y

47. A square loop of side 2 cm enters @ magnetic field with a constant speed of 2 em
shown. The front edge enters the field at t = 0s. Which of the following grapl ik
depicts the induced emf in the loop ? PR
(Take clockwise direction positive)

ZeM X X X

L
X X XB=0S5T

| - X X

e XX

«l0cm->

C

2% 10 ‘UI -----------------
(B) 1 [\
0 —>1

0 20 54
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48. For a given pair of transparent IR, D6 critical ang e for which colour is maximum ?
(A) Red (B) Blue (C) Violet (D) Green

gl 3
49. An equiconvex lens made of glass of refractive index 3 has focal length f in ar. It js

ey 4
completely immersed in water of refractive mdexa-. The percentage change in the focq
length is

(A) 300% decrease  (B) 400% decrease  (C) 300% Increase (D) 400% increase

50. A point object is moving at a constant speed of | mg~! alon
lens of focal length 10 em, The speed of the image is als
cm from the optic centre of the lens,

(A) 15 (B) 20 (C) 5 (D) 10

g the principal axis of 4 convex
0 1 ms™!, when the object is at

S1. When light propagates through a given homogeneous medium, the velocities of
(A) primary wavefronts are lesser than those of secondary wavelets
(B) primary wavefronts are greater than or equal to those of secondary wavelets.
(C) primary wavefront and wavelets are equal.
(D) primary wavefront are larger than those of secondary wavelets,

52, Total impedance of a series LCR circuit varies with an

i _ gular frequency of the AC source
connected to it as shown in the graph. The quality factor

Q of the series LCR circuit is

M (D)
ST N
L - A
p——p——t : : ! -> o (rad.s™")
_ 100 200 300 400 500 600
(B) 5 (C) 1 (D) 0.4

of the magnitudes of electric field to the magnetic field of an electromagnetic
(B) 1073 ms! (C) 108 ms™! (D) 107® ms™!

nt object, which of the following always produces virtual image in air ?
convex lens (B) Convex mirror (C) Biconvex lens (D) Concave mirror
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lectric effect the observed variation of
_ photo-¢ e
35.. In an experiment “M cadiation 1s as shown in the figure, The slope anfp',”ii |
with frequency of incrdent !-intq&m
respectively I "
Siopping
Potentsl
(Vi)
—4 H —»
Fftq!iﬂftj-' of Incident Radiation (+ )
kv h Y
hv (B) —, -~ (C) hv,~ hy, (D) = M,
LAl el ‘!D e d : -
. S | S -y
6. In the Rutherford's alpha scattering experiment, as the impact parameter NCreags:
scattering angle of the alpha particle S L
(A) isalways90°  (B) decreases (C) increases (D) emains the ,,
$7. Three energy levels of hydrogen atom and the corresponding wavelength of the .
radiation due to different electron transition are as shown. Then T
i . E;
2
E,
#l, s
¥
E
- ;‘.'-:'1-" a . o eT J'.a"* = % I
f.‘ﬁh i'h__'*__'."".'i"' {B} j’»z=}hi+!-3 I:{dlf‘j:___'l_‘:— {D'f:—.".._f__‘:_;_-
‘ fey * Ay ‘ o e 3 ' A

S8.  An unpolarised light of intensity I is passed through

IWo polaroids kept one after the other
with their planes parallel to each other. The

intensity of light emerging from

s¢Tond
poiaroid is 41 . The angle between the pass axes of the polaroids is
(A) OF (B) 60° (C) 30° (D) 45°
Young’s double slit experiment, the intensity of light passing through each of the two

shits 15 2 x 107> Wm2, The screen-slit distance

IS very large in comparison wifh
distance. The fringe width is B. The dista

nce between the central maximum amd s
the screen is x = -g Then the total light Intensity at that point is
W2 (B) 2x10°Wm?  (C) 16 x 102w

source emits monochromatic light of
second is

102

(D) 8 x 1072 Wm™

wavelength 662.5 nm. The number of photons

(B) 5 x 1026 (C) 2 x 10%° (D) § x 10"

_l'._--_._.-
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