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1.

B (4) saMev (B) 7.4 MeV (C) 4.5 MeV

prepp

our Personal Exams Guide
PHYS]Cg e

(D) Free electrons
A full-wave rectifier with diodes D, and D, jg used

' to rectify 50 Hz alternating voltage,
diode D, conducts times if ONe seconq ! T
(A) 25 (B) 75 (€) 50

(D) 100
The truth table for the given circuit is
A
MY
Be— D\‘
(A)ABF(B)ABY(C)AB
2 D LA LD ¥
111111\111()111
Liotg e | | Wy E 0]
vl b et | | Rl T EERY
01 51 S | 0109 0] 0] 1!
The energy gap of an LED is 2.4 eV. When the LED is switched ‘ON’, the momentum of
the emitted photons is

(A) 2.56 x 10727 kg m ¢!

(B) 1.28 x 10-11 kg.m.s"!
(C) 0.64 x 10?7 kg.m 5!

(D) 128 x 1027 kg m g1

In the following equation representing Bdecay, the number of neutrons in the nucleus Xis
;;OBI —X+el+y
(A) 127 (B) 125 (C) 84 (D) 126

A nucleus with mass number 220 initiall

Y at rest emits an alpha particle. If the Q value of
reaction is 5.5 MeV, calculate the value o

fkinetic energy of alpha particle.

(D) 6.5 MeV
' joactive sample has half-life of 3 years. The time required for the activity of the

. 1 s :
to reduce to ;th of its initial value is about

(B) 15 years (C) 5 years (D) 10 years
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8. A body of mass 10 kg is kept on a horizontal surface. The coefﬁc'lent ol 10
between the body and the surface is 0.5. A horizontal force of 60 N is applied on the body
The resulting acceleration of the body is abouyt A
(A) §ms (B) 6ms™? (C) zero () L
9. A ball of mass 0.2 kg is thrown vertically down from a height of 10 m. It collides with the
floor and loses 50% of its energy and then riges back to the same height. The value of jgg
initial velocity is

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

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

11. Seven identical discs are arranged in a planar pattern, so as to touch each other as shown iy
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 ?

2
mR 2
(A) 100 mR? (B) 55— ©) 85 1’% (D) 27 mR?2

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 ¢m. Then the
(A) measurement with A is more accurate while measurement with B is more precise.

(B) measurement with B is more accurate and precise.
(C) measurement with A is more precise 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

V2 +V02 = V2+V02 £ V2 —V02 s V2 —VO:
e e (C)pv= (D) V=

1 2at g : at
particle is in uniform circular motion. Related to one complete revolution of the particle,
ich among the statements is incorrect ?

ED isplacement of the particle is zero. (B) Average speed of the particle is zero.
Average velocity of the particle is zero. (D) Average acceleration of the particle is zero.

Space For Rough Work
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15, 100 g of ice at 0 °C is mixed with 100 g of water at 100 °C. The final téthpeératite 8T 1"
mixture is
[Take L.=3.36 x 105 J kg™! and S, = 4.2 X 10% ] kg~Tk-1)
(A) 10°C (B) 50°C (©) 1°C (D) 40°C
ine uses 1 mole

16.

17.

18.

19.

The P-V diagram of a Carnot’s engine is shown in the graph below. The engine u :
of an ideal gg:; working substance. Fjr;’m the graph, the area enclosed by the P-V diagram is

[The heat supplied to the gas is 8

]‘ 16004
12009
g
X 8004
' 400
: 123 25 375 50 628
Ty V(cm‘)—.._..
(A) 20001 (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 €, = 1073, The elastic energy density of the wire is

(A) 1x108Im>  (B)4x10°Im>  (C)8x105Im> (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 << \/——A- . If P, is 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]

(B) mr?2gH
(D) nr2[2gh

Space For Rough Work
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prought hear uncharged metal sphere, which is mounted on
*an insulated stand. If the glass rod i ,;?)mf)ved, the net charge on the metal sphcrc’is
'(A) Zero @) 16x 10 ¢ (C) Positive charge (D) Negative charge
21. In the situation shown in the diagram: maghitude of q << | Q | and r >> a. The net force on
the free charge —q and net torque 0N it about O at the fnstant shown are respectively

[p = 2aQ is the dipole moment] : :

20. A positively charged glass rod 18

~
R,y g,

,..Q () {()
’._-—.8'——"*4-‘-»%,“., ,{

I~‘paa b BOA 1 B S
A e BA = (B) A RAGER o
G 4ngy 2 K aneg 2 ' dneg r? K™ 4neg o2

P pgw oo Lo Pl B, DA o b DA
i =N 4 —_— (DY = A3 ) e
© 4n e r3 : dn g 1‘2 - 47“() r3 4n g r2

22. Pressure of ideal gas at constant volume is proportional to e o
(A) average potential energy of the molecules (B) total energy of the gas
(C) average kinetic energy of the molecules (D) force between the molecules

23. A block of mass m is connected 10 @ light spring of force constant k. The system is placed
inside a damping medium of damping constant b. The instantaneous values of displacement,
acceleration and energy of the block are x, a and E respectively. The initial amplitude of
oscillation is A and o' is the angular frequency of oscillations. The incorrect expression
related to the damped oscillations i

k: 5 540 _bt
Ve e e B) E= —kAZ2g m
2 d —
(©) m—--—d ; +b9‘_x. $kx=0 (D) x=Ae ™ cos(w't+¢)
e dt

24. The speed of sound in an ideal gasata given temperature T is v. The rms speed of gas
molecules at that temperature is v, ... The ratio of the velocities v and v, for helium and

e o gen gases are X and X' respectively. Then —;i' is equal to

5 21 s
B) if— "' C) — D) —=
()Vzl ”5» ()JE

Space For Rough Work
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A
fleld vector E exists alop :

ot \ "m/(-, : a
I8 A il eletrie A small point charge ¢ |, i ”“il (ilrt;ctlr)n as g

. ‘ ‘ ly take S show Mo
::::;:‘:::“:l::\::\ ';1:;AP“‘°""“1 e Ol,’. ™ th:’ B¢ When iy ";th;‘:)xt/\ntz B along cl :i:c
|
St
(A qIVy t B (B gBx= V) (C) gy

: (D) qlv, - E
: acitance ¢+ . . , A~ Ex]
26, A parallel plate capacitor of CBPOtC"li'lltdf‘; With 4 dielectric slab in between
connected to a battery. It h‘:” ’ ppacit(;r erence V| across it plates, When, ¢
: : " the capac Connegteq to the
slab is removed, '““P'“’? Ipectival.. ~ 'O the battery, the new
potential difference are C, ic Vzvreszw“\ldy' Chen, s
g < y AR )
(A) V>V, C,>C, (B) e “ (© bhi V€, >C, (D) Y <C
it vt side of | & el
27. A cubical Gaussian surface .hajeqsl of elc:trlgth HEC AL Electric fielq lines are paralle] ¢
x-axis as shown, The magm}“ 5. rne fields through surfaces ABCD and EFGH aro
6KNC! and 9KNC! respectively. Then the ¢y, charge enclosed by the cybe is ;
[Take &, =9 x 1072 Fm™']

its D]ates 1§
he dielecmc

aCitance and

: z
(A) 1.35nC (B) -1.35nC (C) 0.27nC

28. Electric field at a distance ‘v’ from an infinitely long uniformly charged straight conductor,
having linear charge density A is Ej. Another uniform]

Y charged conductor having same
linear charge density A is bent into a semicircle of radius ‘. The electric field at its centre s
E,. Then

(D) =0.27nC

(A) E,= Erl- (B) E,=E, (©) E, =mE, (D) E, = mE,

Five capacitors each of valye 1
. capacitance between A and B is

luF"l- i FTI—BI uF
luFAI i

1 uF
_],

(B) 2 uF (C) 5 uF (D) 3 F
Space For Rough Work
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30, Fora given electric current the drift vclo;cﬂ.y of conduction electrons in a copper wire is Vg
and their mobility is . When the current I8 increased at congtant temperature
(A) v, remains the same, i increascs (B) V4 decreases, i remains the same
(C) vy remains the same, p decreases (D) V4 Increases, | remains the same
31. Ten identical cells each emf2 V and intemal resistance | () are connected in series with two

cells wrongly connected. A resistor of 10 Q is connected to the combination. What is the
current through the resistor ?

(A) 24A (B) 0.6 A ©) 124 (D) 1.8 A
32, The equivalent resistance hn‘m'zegn the pgl(t;ts A ag?}B in the following circuit is
A s
20
PEn 20 K B
(A) 5.5Q (B) 0.05Q € 50 (D) 0.5Q

33. A charged particie 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,

s'csistance of a carbon resistor is 4.7 k€2 + 5%. The colour of the third band is

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

ance of the resistor is
B(B) 8.20Q + 5% (C) 82Q+ 5% (D) 5.2Q % 5%

gonnected across a cell of emf ¢ and internal resistance r. The
is I In time t, the work done by the battery to establish the

(C) I°Rt (D) elt

- Space For Rough Work
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f Cobalt and iron are 1400 and 1009
ic temperatures O
3, . The Curie

etic susceptibility of Cobaly g, ofiron js  Pectively, At 1600
the ratio of magn 7 o § l
e 7 (D) =
(A) 3 -
ic dipole plageq ;- .
s na magnetlc : : n Unlt()r[n : :
38. The torque a;tlgg gipole axis and the magneric ) et field iy ger, When the
??\f]i?f 0 (B) 60 Lol e (D) zero
'S magnetic ¢
, onent of Earth’s ENetic field 4 , Noat : '
5% g 298 horlz{‘m;a;"cgl?;iesultant MAGNEtc field at thgs place xf Bt o If the dip 4
that place is 45, f 3\/5 i G i
(A)‘;/i"‘l(r5T s i (D) 3x 1051
2
40. A proton and an alpha-particle moving wigh ¢, Same velocity enge

I a uniform magnetic
€ 1atio of ragj; of their

(D)2

g 0 to 5 ma The

field with their velocities perpendicular to ¢}, magnetic fielq -
e )
(CK;:u:ar faths 1S B)4:1 %

A moving coil galvanometer is converted jne, an a
41.

: is 90 Q and the shunt Iesistance has a vy f '
ometer resistance 18 : ‘ ueof 10 Q, 1f there are 50
cglilnysigns in the galvanometer-tume;i-am?neter on either sides of ZLro, its current sensitivity s
A (0 1k 107 giy (D) 2 x 104 diya

mmeter of rap

42. A positively charged particle of mass m {5 pagqeq through a velocity selector. It moyes

; i, : g
horizontally rightward without deviation along the line y = q\B With 2 speed v, The
electric field is vertically downwards and Magnetic field is int

0 the plane of the paper. Now,
the electric field is switched off at t = 0. The angular mom

entum of the charged particle

igin O att= 2 is
n a — e—
about origi B

Ay

X X .o X X X

=?——>v

q>'< X X X X

O >x

X X X X X

: E

B X O x x

| 3 mE*“
(@) i (D) o

qu qB

Space For Rough Work
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43. In series LCR circuit at rBSO';:’n : ey e current is
(A) n (B) -Z 2 (D) zero
44.  An ideal transformer has a turns ratio Of 10. When the primary is connected t0 220 V, 50 Hz
ac source, the power output 18
(A) LT e power input (B) equal to power input
" (D) 10 times the power input

(C) zero :
45, The ourrent in a doil changes from 24 t0 5A in 0.3s. The magnitude of emf induced in the

coil is 1.0 V. The value of self-inductance of the coil is

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

46. A metallic rod of length 1 m held al?ng east-vyest 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™) S A
@A) 3x10%y (B 3x107V ()6 107 Y (D) 6x 104V

47. A square loop of side 2 cm enters a magnetic field \yith a constant speed of 2 ¢m 5! 4
shown. The front edge enters the field at t = Os. Which of the following graph correctlys'
depicts the induced emf in the loop 7
(Take clockwise direction pozsmve)

cm X X X
_l(_))( X

X X X B=05T
X X
B X X
€10 cm->

J 2x107 V4
Syign (D) oj s &

Space For Rough Work
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46.

47.
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In series LCR circuit at resonance, the phase difference between voltage and current is

oA & ® = © 7 (DY veko

An ideal transformer has a turns ratio of 10, When the primary is connected to 220 V, 50 Hz
ac source, the power output i$

(A) T%m the power input (B) equal to power input
(C) zero (D) 10 times the power input

The current in a coil changes from 2A 10 5A in 035, The magnitude of emf induced in the
coil is 1.0 V. The value of self-inductance of the coil is
(A) 100 mH (B) 0.1 mH (C) 10 mH (D) 1.0 mH

A metallic rod of length 1 m held al?ng cast-west direction is allowed to fal 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) 3x 103V (B) 3x 10V (C) 6x103y (D) 6 x 104y

A square loop of side 2 cm enters a magnetic field with a constant speed of 2 cm -
shown, The front edge enters the field at t = 0s. Which of the following graph co ?S
depicts the induced emf in the loop ? P correctly
(Take clockwise direction positive)

2om i X X
_5_))( X
;X - XB=0S5T
XX
R
<10 cm—>

A
5. 2x10*“v<t—’
;>t (D) ok 56

Space For Rough Work
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f 4, Eora clverpaiof transparent media, the critical angl.e for which colour IS maximum 9
. 7 Rge ’ (B) Blue (C) Violet (D) Green

e 3
49.  An equiconvex lens made of " rbuciveindex o} has focal length f in ajr. It i

i 4
: : of refractive index— :
completely immersed in water e 3 The percentage change in the foca)

length is :
(A)S 300% decrease  (B) 400% decrease  (C) 300% increase (D) 400% increase

50. A point object is moving at a constant speed of 1 ms~! alon
lens of focal length 10 cm, The speed of the image is als
cm from the optic centre of the lens,

(A) 15 (B) 20 ©) s (D) 10

g the principal axis of 5 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 seco
(C) primary wavefront and wavelets are equal.
(D) primary wavefront are larger than those of secondary wavelets.

ndary wavelets.

2. Total impedance of a series LCR circuit varies with an

connected to it as shown in the graph. The quality factor
4tz Q)

gular frequency of the AC source
Q of the series LCR circuit is

(3 S
|

|
|
1 [}
I I 1
) |
) I
1 I
| |

3 2 ) | | |
100 200 300 400 500 600
(B) 5 ©) 1 (D) 0.4

- o (rad.s™)

,‘ of the mégnitudes of electric field to the magnetic field of an electromagnetic
)f the order of

(B) 1075 mg! (C) 108 ms™! (D) 1078 ms™!

int object, which of the following always produces virtual image in air ? '
no-convex lens (B) Convex mirror (C) Biconvex lens (D) Concave mirror

Space For Rough Work
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electric effect the observed VATIAton of s,

5.. Inan experiment 10 ﬂ radiation 1s as shown in the figure, The

’Tfpmg
: v Ope and «._; p"’km',
with frequency of in¢ Y-interces, ;«2
respectively A T
Stopping
Potential
(V)
| g
Frequency of Incident Radiation (v)
hv h _ h :
Ay e (C) hy, - hy, (D) 2, v,
% e * ' & c e »
36. In the Rutherford’s alpha scattering experiment, 45 the impact paramete, incregs,
~FA "o = e S‘ ’:‘
scattering angle of the alpha particle i ¢
(A} is always 90° (B) decreases (C) increases (D) eMaing g, .
57. Three energy levels of hydrogen atom and the corresponding wavelength of the »m‘“?
radiation due to different electron transition are as shown. Then R
i, E,
A3 g
E,
A Ay
E,
S iy S }’:;'3 B) 7 =k + ) (C) L. = }'1;'3 15y e //-
Afd, =tst B =R + 1, o ) A= —122
i ".—: ’/.3 /,] +/-3 W o ‘}-f

58. An unpolarised light of intensity I is passed throu

gh two polaroids kept one after the Other
with their planes parallel to each other. The j

ntensity of light emerging from segpng
ey T
polaroid is 7% The angle between the pass axes of the polaroids is

5A) o (B) 60° (C) 30°
e Young’s double slit experiment, the intensit

e slits is 2 x 102 Wm2, The screen-slit d
it distance. The fringe width is B. The dista

(D) 45°

y of light passing through each of the two
istance is very large in comparison with
nce between the central maximum and 2

P on the screen is x = -g - Then the total light intensity at that point is

B107Wm?2  (B) 2 x 102Wm-2 (C) 16 x 102Wm2

¥ source emits monochromatic [j
b per second is

(D) 8 x 10~*Wm™
ght of wavelength 662.5 nm. The number of photons

(B) §x 102 (C) 2 x 10% (D) 5 x 107

Space For Rough Work
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