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mporiant @ This question paper includes 6C questions in fourieen pages.
# Enter your Index Number in the space provided on the answer sheet, -
& Answer 2ll the questions,
@ Instructions are given on the back of the answer shecet. Follow them carefuily.
% Ineach of the questions [ to 60, pick one of the alternatives (1), (2), (3), (4), (5) which is correct or most zppropriate and 1
mark your response on the answer sheet in accordance with the instructions given therein, ]
Use oﬁ' eaicu! rtars is not silowed.
(g = 10N kg")
01, eV (electron-volt) is a unit of (1) oniy {A} is true.
(1) power.  {2)energy. (3) charge. (2) only (A) and (B) are true.
4 ‘-olwg.:_ (3) pnlcmiul difference 3 nn'.}r (.‘\) and (C) are true
(4) only (B} and {C) are true
02. A sound with intensity 107 W m? is defined to have an (5) all (A), (B) and (C}) are true

intensity level of 0 decibels. The intensity leve! of a sound of
intensity 10* Wmis

(1)-40dB {2) 20dB {3)40dB
(4) 604D {5) 8CdB

06. The mercury column rises in a mercury-in-glass thermometer
when the temperature is raised. The most appropriate reason
for this is

(1) mercury is a good conductor of heat
03. Two particles Aand B have equal momenta, but the velocity of

the particie B is four times that of A. The (2) glass is a poor conductor or heat

(3) glass expands when heated
kinetic encrgy OfA_ ;¢ . (4) glass expands less than mercury when heated.*

ratio ——
kinetic energy of B
(5) mercury expands uniformly with rise in temperature,
[l 1
Y —_'{ 2 3 M1 -
: 07. The electriual energy stored in a | jiF capacitor connected

(42 (5)4 acrossa2 Vcellis
msx1e'l 2 1x10¢} @2x10%)
@4ax10] (5 6x10%]

04. A uniform circular plate of radius 2R has a circular hole of
radius R sut out of it as shown is the figure. The centre of
gravity of the plate with the hole is most likely to be found at. 08, The mass and radius of the is M and R respectively. The
' escape velocity of a rocket of mass m on the earth surface is

(DA

@8 [26m [om_  [26m  [Om_ i 2Gmi
3cC 4R 4R R R R
4D (N (2 (3) (4) (3)
(SIE

09. A proton is fired at an atomic

"05. Consider the following statements made about infrared, nu::ﬁ:u; ﬁl.‘fhhmh. i o‘l' She

ultraviolet, X-rays, radio waves and gamma rays. P ¢ diagram is ot
possible for the proton?

{AYAll of them are electro etic wav
{ m are electromagnetic waves. ()P (2)Q ()R P

{B)All of th el with the sam i Q=
\ til em travel with the same speed in free space. @S )T _W oX
(C) Radio waves have the lengest wavelength. S.u—r—r'dl?""a:ﬂd
i crthe I.DD\-'E mtmls T -_ﬂ_:__‘_,t;,,i—:m—u-:-—_-_.__‘;::‘\
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12.

13

14,

_The gate shown in the figure is
wivalent to

2
D D
(4) ()

[n the equation V' = ka's, V represents the velocity, @
represents the acceieration and s represents the displacement.
& is a constant and / and j are integers. What should be the

gnd j in order to make the equation dimensionally

values of i

correct?

MLt @12 3zl (4)2,2 (523

A train iravels along a straight track. Another train travels in
behind the first at the same speed. The first

ihe same direction
train blows & whistle
frequency of the whistle k
sitting in the second train is £, then

ms2L 2) </,
@ =2, &) f= 12/,

of frequency fi- If the apparent
eard by a stationary passenger

(3) /=1

be open at both ends is

produces purc {ones is
vency of the

A 50 cm long hollow cylindrical tu

placed in air. A sound source that
placed adjacent to 0ne end of the tube. The fraq

emitted sound is increased gradually starting from a very
value. At a frequency of 3204z, the tube resonates. The

of sound in air is

(1) 160 ms"
(4) 360ms"

low

(2) 320 ms" (3) 340 ms"

(5) 640ms™

gasat:!'?‘Cis\r’.mtcmpem*mae
d in the gas becomes 2V is

(3) 600°C

The velocity of sound ina
which the velecity of soun

(1) 54°C (2) 108°C
(4) 927°C (5) 1200°C

A convex lens of focal length 25cm is kept in contact with a
concave lens of focal length 10cm. The power of the lens

combination in diopters is

(14 2)6
(4) 14 (5)15

(3)io

The viscous force acting on a sphere moving in a fluid is
(A) directly proportional te the velocity of the sph.e.'e.
(8) dirctiy proportional to the mass of the sphere

(C) inversel .
y proporticnal to the radius of

) = us of the sphere

Of the above statements y

e
b C1A] IA_O- - ———

1O i’%}““

7.

18.

19.

{2) oniy (g e -
(3) only (A) and (B) are true
(4) only (8) and (C) are true.
(3) all (A). (B) and (C) are true.

A monochromatic 7ay of lishlt undergoes minimum devi;;
gfler passing through a prism. If the angle of d‘ﬁ\'iaiion
produced by one of the prism surfaces is 20° the mgle:}

minimum deviation of the ray is
(2)20°

(5) 6C°

(n |g'; (3) 30°
4) 4

who is long sighted has near poirt at 50cm. why

A persor
red for him to view objects comfortably o

spectacles are requi
25¢m?
(1) Converging lens of focal length 160cm

(2) Diverging lens of focal length 100cm

(3) Converging lens of focai length 50cm
lens of focat length 50cm
{ focal length 25cm

(4) Diverging
(5) Converging lens 0
r is used to raise the temperature of water

C and supply hot water at a rate of iKg
power of the heating clement is

An eiectric heate

from 20°C to 30°
r minute. The minimum

(specific heat capacity of water = 4200 J kg™ °C")
(7w (2)70 W (3) 700 W
(4)8200 W (5) 8400 W .

Relative humidity inside a closed chamber can be increased by

(A} adding water vapour to the chamber.
(B) by decreasing the temperature inside
(C) by decreasing the volume of the chamber.

the chamber.

Of the above statements

(1) only {A} is true.

(2) only (B) is true.

!3}0::!}; {A) and (B) are true.
(4) only (B) and (C) are true

(5) all (A), (B) and (C) are true.

Tht_: equivalent resistance between X znd Y in the network of
resistances shown is

(Nr
(2) R . “-——N&—-——-

. ) R
(3)2R FG-_L-M—.—MR . A :| . N
(4)2R +r i R __l
(5)4R+r



22.  Anbject of mass m is hung by a string and is kept in

equilibrium as shown in the diagram by a horizontal force F.,
The magnitude of F is

(1) mgtan0
(2) mgsin0
{3} mg

(4) mgcos0
ray

)

NN
Iﬂ

mg

23. Two equal masses A and B are attached tc a
light inextensible string passing over a smooth
light pulley as shown in the siagram. The mass
B is moved down, held it stationary and then
reicased it. Which of the follwing statements is
correct for the subsequent motion of B?

| ———
—

.\Ié !
A

{2) B will start to oscillate up and down and come o rest,

-]

(1) B will move back to the original position.

{3) B will stay stationary.
{4) B will start to move downwards.
(5} B will start to move upwards.

24. Two masses joined by alight string are pulled along a smooth
horizental table as shown in the diagram.
F = 20N

)

What is the tension is the string joining the masses?

(H4N (2) 8N
(4) 20N (3) 30N

(3 12N

25. A current 1 flows around a closed
loop as shown in the figure. The
magnetic fiux density produced at
the cntre 0 is given by

st 1 pd |1
e s

N )

0
wifi, 1 i [
; E! 4 b:| T;L[? : ’tl;']
) (3) 4) &)

26. A compass is placed on top of a wire as shown in the diagram.

&/

When a large current is passed through the wire, which one of
the following diagrams best represents the direction of the
compass needle? Neglect the effects due to the =arth's
magnetic field.
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21.

28.

29.

30.

3L

(3)

Radioactive 2341-,, nucleus cmitsgﬂ f- emissions followed
by an & emissign. The resulting nucleus will have.

(1) 86 protons and 140 neutrons

{2) 88 protons and 140 neutrons
(3) 90 protons and 140 neutrons
(4) 90 protons and 142 neutrons

(3} 96 protons and 142 neutrons

a fossil is found to be 72,000 years old by carbon -14 dating. If
the haif life of C is 6,000yrs, the ratio

amount of “C present in the fossil .
amount of "*C present in living tissue

L oL w&h O

m% )

An astronomical telescope has an eyepiece of focal length
Scm. Atnormal adjustment the separation between the eyepiece
and the objective is 85cm. The angular magnificatior of the
telescope at normal adjustment is

90 (2) 85 (3) 80 17 (5 16

A uniform elastic wire is suspended vertically from the ceiling
and a mass is hung from bottom end. Consider the foilowing
statements assuming that the proportional limit of the wire is
not exceeded.

{A) ifthe length of the wire is doubled. the strain in the wire
doubles. '

(B} If the area of cross section of the wire is doubled, the
strain: in the wire doubies,

(C) If :hcohung mass is doubled, the strain in the wire doubles.
Cf the above staiements
{1) only (A) is true.

(3) only (C) is true

(2} only (B) is true
{4) only (A) and (C) are true
(5) only (B) and (C) are true

A stc:l.-l razor blade can be made to stay or the surface of water.
Consider the following statements regarding this.

(A) Staying_nf the steel razor blade on the surface of water
contradicts the Archimed's principle because there is on
upthrust acting on the blade.

———
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(B) The sies! razor blade i kept on the surface of water by the 35, A child of mass 20kg is sitting on a swing of nepligible mass
forces dus 1o the marface tension of water. The swing is attached 1o its iis pivot points by two ropes,
i , hof 3 m length The maximum speen of the chiid during o
(C) Addng woap to warer would couse the steel razor biade 1o ::.: is";'nunl: to he Ims ' The maximum tension in
sk becsuse 3039 reduces the surface tension of water, . fopc Is
O the ahove sitements (1) 130N {i} ;::: (3) 200 M
i1poniy (A)is tree (2) only (B)1s true (4) 260N it
(3) oty (C) s true t4) only (A) and (B) are true 36 Agivenmassof water is in a calotimeter. When i.l.m W heater
(3) oely (B) 2ad (C) gre true " s immersed in water, the temperature of water increases and
’ comes 10 a steady value at 35°C. Ifa 1ROW heater is used, the
; steady temperature is 45°C. What shouid be ihe room
| - 1 sure?
2 PU X Q temperaturc. . . \ e
_J (1) 10°C {;] I(S]:fe 3)
(4) 25°C (53
A fioay through the tube PQ 2t 2 constant rate. Two ping-
posg n""fﬂ'.. Ef_:'r'fi :if:qm!:bnwn:hmtthcmy \mmlr 37. Ifanobjectis placed on the principal axis 31 cm frem a concave
tubes X 2nd Y through which the air esecapes. The heights o : . A . .
the twe balls form the tube 2t equilibrium are h and h mirror the image formed is slightly Smaller than the object If
resoecteh Which one ;}‘m‘ fol“fmin . statements is true? the object is placed 29cm from the mirror the image formed 1,
PR R - slightly larger than the object. The approximate focal length of
the mirror is
() If air flows rom P10 Q, b, > h, (M ;-5'3"" - (2) 15¢cm (3) 28 cm
4) 30cm 2cm
(2 1 gir fiows from P1o Q. h, = b, i e
@i if 2ir flows from P10 Q. b, <h, 38. A glass cube of side 24cm and refractive index 1.5 contains a
ra; If sir lows from QP b, =h small air bubble. When viewed through the block from one
e . Pb<h side, the air bubbie appears to be 12¢m from that side. When
) far flows from QP b <h, viewed from the opposite side. how for will the air bubbie
appear from that side?
3. An okject moves a2long 2 ()i6em 2)12cm (3) 8cem
borizonal circular pathonthe (4)6cm (5)4em
inner surface of a2 smooth
cenicel shzped vessel, as 39, A rocket carries 1.8 x 10°k S : .
o . . : g of liquid oxygen in a vertical tank
e 1““."“‘“ of cross section 3.0m. At the lift-off the rocket accelerates
e m:{ﬁ o to-bf“at - vertically upward at 2.0ms™ relative to the earth. The pressure
SUSETVEC VY B BsensD) on the bettom of the tank at the lift-off is
chserver iy’ are
. _ (1) 1.2x 10N m? (2) 7.2x 10° N m?
(1) weight of the object only (3} 1.2x10*Nm? (4) 6.6 x 10N m?
(2) weight of the object and reaction force normai to the surface (5) 7.2x10*Nm?
only.
(3) weight of the object and centripetal force only 40. A uniform bar of mass M is suspended
(4) reaction force normal 1o the surface and centripeta! force from its midpoint by a spring balance.
s Two masses m,, and m, {m,> m,) are
i placed at the two ends of the bar. A
(%) centripetal force only. wedge supports the bar at the end B 1o
keep it horizentally as shown in the
figure. The reading of the spring balance is
m ;
4. A weight Wis hung on a tightly fixed rope as shown in the (1) 0 = _ .,.-'
diagram. . A St e
) (2)mg 3) M+mpg M ”
g § @) (M+2m e (5)(M+m +m)
W 4l Tlle frequency of n.luning fork is 2561z When it sounded
The tension in the rope is witha sonomeler wire, 3 beats per sccond were heard. When
_ ' W the tension of the wire was reduced, again 3 beats per second
(1) Approximately W (2) Approximmly-z- were heard. The frequency of the sonometer wire after reducing the
(3) less than ¥ (4) in - between % and W o
) (1) 250 Hz (2)253Hz  (3) 256 H
(5) much greater than W - 0 S5
) zZ {4) 259 Hz (5) 262 i1z
2601 (Adv.Level) Phaysics | Q-4
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. . entical metal rode
W “:‘ n '}““ i""-}k ol g oottty conducting material C as shown
i the lu'.'m\ The u.ni 15 well lagped except at the two ends, If
a steady heat low in maintained from Ao B, the variation of
the temperature (0) along the rod is best represented by

0, 0 0
N
AT T Jf""::'f:"“’; A ¢
(H (2) (3)
0 0?
AR ATy
) (5)

A e Heat is supplied at a constant rate

to a certain amount of ice. The
variation of temperature 9 with time
tis shown in the figure. Ifthe specific
heat capacity of ice is C and specific
lgtent heat of fusion of ice is L,
2. ratio is

, t

O

@af o

O OF

44, Anideal gasis kept inside a rigid container. The another ideal
gas is added into the container. The variations of pressure (P)
inside the container with the absolute temperature (T before
adding the second gas (a) and after adding the seconde gas (b}
are best represented by

p P
p by (b} (a)
b
//( W ///1 Y T / N
l—"l~ -: 'mu;_{‘) olﬁ - L T
llu = ! 5 T 0 o
(n (3)
[l
(b)
(2}
nlé T
C)

45, Consider the following two circuit diagrams. V and Ve
voltmeter readings and I, and |, arc ammeicr readings I the
volimeters and ammeters are ideal and the inicrnal resistance
of the cel's are negligible which of the following is true?

P S
-}

Tl

II
A)
— }_
E

MV, =V end |, > 1,
(B)V,>V, and I, > |,
(SIVI = Vl and ll 'I!

@)V, =V, and 1, <1,

(4) V' > VI and 1, = Lh

A circuit Contains 75 Q resistor and an unknown r_csi-um.'
resistors in a box (B) as shown in the diagram. The internal
resistance of the battery is neglible.

¥

]

12v

If the voltage across 75Q is $V, which of the following
represents the unknown resistor/resistors?

I

(&)

‘Sadeepa Publishers
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48. The two celis of em.C's E, and E, (E>E) Showp l
circuit have negligible internai resistance. For whyg e in g,
will the ammeter A reads Zero curren? "‘Eurl

R
F—_“LEI (n \%’-Rz 2) [‘-E b
- - 4

47. The diagram shows a
resistance (A#8), an ideal
voltineter and an idesl
ammeter connected 1o a
voltage source. The voltmeter
reading (1) and the ammeter
reading (/) were taken while

the contact P is Sliding along | E=E
the resistance AB from A to B. 6 =R, D¢ oe)
Which nair of graphs would v A _LE‘E"\l
correctly represents the () !mE E t
iation of fand V" with x? by bk =
variation o 'lTe]R'
: v 49. A 74! operational amplifier is powcreli with supply “-1%
of £ I5V.If V, and V, represent the input voltages ang v
- represents the output veltage, the variation of v wirt
(V, - V,) is best represented by o With
ac — co X Yo Y /s
+15
—_ —
V) (V,-V)
i5
'I
2) (3)
v

e — =

V,- Vg) V-V
. - 15

% Ve @) (5)

(3)
50. Wkhich one of the foilowing circuits draws the fargest current
I v from the 6V cell?
lov  Fxa ! o 1
T ks & 2%
0 0} 1k
D -
(4) 1)) (2)
I V.
Eﬂ kO
—mf) - o —
L el ®)
(5)

S1. A capacitor consists of n number of equally spaced. pr*'’
conducting sheets. Alternate sheets connected together €0

—— mﬂitive plate, and the other alternate sheets comp™

2001 (Adv.Level) Physics I 0 .5
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52.

53.

54.

negative plate as shown in the figure. If A is the raca of each

sheet :'md d is the spacing between two adjacent sheets, the
capacitance of the arrangement is

gt
- .

E,
() A
{n-1}d

2e A
(2) 5d—

-
e ws s s et

(n-1)e A

6)—g—
ne, €

i ® S

S,. 8,. S, and S, are four
Gaussian surfaces drawn in
the vicinity of two equa and
opposite charges +g and -q

through the surfaces S, S,, 1

as shown. The net electric flux

S!
S, and S, are repersented by ‘.‘ /:{ J
$,+9,.$,and ¢, respectively. KN ‘4"
Which of the following is
correct? e

(1} 6, =0, 8,=0,4,=0¢=0
@ 6, =0, 4 >0 4<0.6 =0
(3) 6, >0, >0 <04, >0
4) ¢, >0,.6,> 0,¢,<90,¢,=0
(5) 6, <0 &,>0, 6<04>0

An ideal gas is taken through a cyclic process as shown ir: the
P -V diagram.

IfUb > Ua, consider the following statements.

(A) The net work done by the gas is positive for the whole
process.

{B) Heat is absorbed along the path a = b whereas heat is
librated along the pathb-—+ a.

(C) The temperature of the gas the besinnig of the
process is same as that at the end of the process.

Of the above statements ;\:
(1) only (A} is true.

(2} only (A} and (B) are true.
{3) only (A} and (C) aare true.
(4)only (B)and (Caretrue. | Lom

(5) all (A). (B) and (C) are true. |

—V

Electrons are emitted from a certain metal when a
monochromatic light of wavelength A is incident on it. h is the
Planck canstant and ¢ is the velocity of light. Consider the
following statements.

35.

{A) Kinetic energy of electrons emisted from the metal is less
than he/x.

(B) Kinetic encrgy of clectrons emitted frem the meial does
not depend on the material of the metal.

(C) Rate of emission of electrons depends on the wavelength
Of the above statemnents,

(1) only (A) is true. {2) only (A) and (B) are true

(3)only (A) and (C)are true {4} only (B)and (C)are true

(5) all (A), (B) and (C) are true

A mass is attached to the lower end of a vertical elastic string
which is rigidly fixed at the other end. The mass is then moved
downward with a constant velocity by applying a force F. The
variation of F with time t is best represented by

F F F

f-‘ *i

| / - .

i

g >t 36 >y 5 t
(i) e 3)

(G 5)

The graph shows the variation of dispiacement (¥) of o object
with time (r).

Which one of the foilowing graphs best represents the
variation of kinetic energy (X) of the object with time (#)?

(2)

Scanned with CamScanner
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(5)

§7. The displacement (s) - time {¢) curve of an object is shown in

the figure. ~

The corresponding velocity (v) - time (t) curve is best

represented by .
Vv
(B
{ (BRI
ao"“il',“‘:l‘:“n,ﬁ,‘g‘:‘u:*] U
(-
2)

= ——
e —— o ——

58. Two paraile! fong wircs A and B carry
‘dentical currents in the same direction
as shown in the diagram. Whick of the
following diagrams best represents the
magnetic fild in a plane perpendicular
to the wires?

(5}
59.

A U-tube centains a liquid as shown in the figure. Wher
tube is {ﬂo\fcd horizontally to the right with a ¢on
acceleration a, the difference in the heights of fiquid colums
the limbs is

AN (2w T sva™ Tlheetne T

-




60.

A [ l(g+a)
M @f @2
I I(g+0)
@ == (5) &7
{atg)
P A
# ¥ B HER QIR oo o8 L, H R
R BN n::: o] "n o
OB H B O u M oH B R
=T R B < H H H I \
MmN oen n o2 o9
= n ®oH oon
wou ou Ay oM oRn
Hoou oo Ry B 2 B o
B o 2 oM BB . oo R -
oMo B ou Hig >, 'R B oun
= I - T = = R = ::E?an o u“'ﬂ% i
Q

Along wire ABC is bent to form a 60° angle and kept in a plane
perpendicular to a uniform magnetic field, as shown is the
figur ¢. Another long straight wire PQ made of the same material
with the same cross-sectional arca is pulled with a constant
velocity on the wire ABC, so that the trangle RBS is always

equilaterai. The induced current {(/} in the triangle RBS varies
with time () as '

(1) (2) 3




