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One of the following units measures 2 physical quantity that is different from the physical quantity
measured by the others. This is

() eV @ s 3) Ws (4) kW hours (5) " MeV
The dimensions of power are o . s
M MUT 2 MUITY @) MY CML'T

§

(5) ML'T

The figure shows a part of a micrometer screw gauge. when the tow

iaws touch each-other. The zero error
of the gauge is.- —
(1) * 9.43 mm and it shouid be added to the scale reading. -
(2)  0.43 mm and it should be subtracted from the scale reading. T "4
(3)  0.03 mm and it should be added to the scale reading.

(4)  0.03 mim and it sh

ould be subtracted from the scale reading -tds *
(5)

0.47 mm and it should be subtracted from the scale reading

Which of the foliowing objects of mass M has the greatest acceieration 7

SN 7] SN 50N soN —s0n S e T
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i. - Two particles A and'B have equal kinetic energies. but the velocity of the perticle B is four. times that of A

: momentum of
The ratio .______,ﬂ?_.f‘_ is
momentum of B

(iy 1 (@) 2 (3y 4 (4% 8 {5 1§
A Geiger counter can be used to detect

(A) a pasticles.” '

(B} Yrays. . ' . ’

{C) neutrons.
Of the above staternents _ :

(1) only (A)istrue. - (2)  only(B)is true,

(3)  only (C)is true. - (4) only (A) and (B) are true.

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

An organ pipe closed at one end resonates with one of the strings of a guitar, The iength of the string is £.8
times that of the'pipe if botj: the pipe and the string vibrate at their fundamenta! frequencies. and the end
.o i i . d of wave on the strin : .
correction of the pipe is ne lected, the ratio = i ; — 8
_ ' PIp B speed of sound in air is equal to

(1) U.l_ (2) 0.2 (3) .04 4) 08 S (5) 1.6,

\
The gate shown in-figure is equivalent to _-_[

_:j}t:m— (1) ___—D—Dv— ) _i-\--bm- &)
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[, & standing wave is set up aiong

145 -

A-mass of 2kg moving with 2 velocity of 1.2ms’ collides ;5
‘;jwutlil a light spring of spring constant S0Nm’, kept —>
: onzonta.lly on a fricticniess table as shown in the figure. '
Tl:e' maximum compression of the spring after the &
collision wili be '

magnetic field at right

A iong straight wire carrying a current is placed in a uniform
the current, the number

angles to the direction of the fieid. In a piane perpendicular to
of points having a zerg resultant magnetic flux density is .
() zeo. @ L @ 2 . @3

One end of a stretched string is attached to a wall. When the other cnd_-uf the

same number of loops i;%‘.;the string,
- - [ 3 .
M f—_ij- @+ O @ 3

Power of 2 lens combination
ofthe focal iength of other lens is

"

Cdiisider the following statements made regarding the Hall effect.

.. (A} The sign (positive or ncgative)
negative) of the current carriers inside the metal.

(B) A Ha!l voltage is not generated when the direct

direction of the current. ' '

" (C) The Hall effect is a consequence 0

i
bl
B
.,
JX

OFf the above statements

A, (1) only {A)is true. - (2) only (B)is true. _
(3) onlv {BYand {C) are true (4) only (A) and (B) are true.

oSd &l GALN el o) (C) hre WUS.

string vibrates with frequen
the string. The tension in the string is now tripled while maintaining ¢

(1) 0.25cm. 2 25m. () 40em. @) 25.0cm.

of the Hall voltage is independent of the sign (positive

(1) 0.024d m. (2) 0.048m.  2kg
~{3) 0.42m. (4) 024 m.
- (5) 0.36m. |
. !1._ = ' T The frame shown in the figure is made fro
' D i -
° _ : . uniform wire. The centre of gravity of the fr
. ZC is most likely to be found at.
- S A 1y A () B
. : 3 C (4) D
' E . ® E
An' iﬂfmite;y Ior.ag' thick conducting sheet shown in the figure carries a uniform surface 1 '
charge density O ' - _ +r .
The electric field intensities in the regions A, B, and C respectively are ol ic
(I) -_g— s _.D_-. E ' - yi ._q. , .' —g 4.
' %€, ' €, | 26, @ 5 0 _ A Ec
. _ o _
e , & Z.0 50 +
@ 20, 9, 2% @ 9.2, 5¢,” 0 ' 26, +
"‘Eﬁ ' zfﬂ ) t ) L

(5) 4

if the new ferquency of vibration of the string is.f, the ratio jé is
9

()

is 44 diopters and the power of one of the lenses is 40 diopters. The magnitus

(5) 84.0cm.

-

ion of the magnetic field is parailel to i

f the force acting on a moving charge in & magnetic fieid.
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A uniform wire of lengih L fixed at one end attains the proportional limit when a mass m is hung from the

other end. If a .-‘5'- length of the same wire is used the proportional limit will attain when the mass hung is

| ‘
n -:l ()] 25 (€)) m @ 2m - () 4m
A uniform wire is cut into three equal pieces A, B and C.and are : A

connected as shown in the figure. If the ammeter A, reads 1.2A, —

then the reading of the ammeter A, will be > ' - B_ l .
(1Y 0J3A. T (2) 04A (3) 0.6A.. . l . o .
(4)  0.8A. (5) LOA. o _____..:::_\

Consider the following statements made about a p-n junctioin.
(A) lts current {i) - Voltage (V) characteristic is linear.
{B) Buiit in electric field across the junction is directed from n-region to p-region.
(C) Currents carried by holes and electrons are in opposite directions.

-,

Of the above statements

(1) oniy (B} is true. ' (2) only (A) and (B) are true, (3) only (B)‘and (C) are true.
(43 only (A) and {C) are true. (5) All(A), (B) and (C) are true. '
. , . Do
Two monochromatic light rays a and b after passing through 2n- TR .
optical element P. emerge as shown in the figure. The optica! element ' :
isa ' : | ! \
{!) convex lens. (2) convex mirror. : \
(3) - concave lens. (4} plane mirror. RN e
(5) prism. : _ _ S :
. v : ' * -_P
Anr aluminium (Young's modujus = 7.0 x 10" N m® ; Linear A
expansivity = 2.5 x 10" K" ) cylinder A of iength 10cm. and cross- A .
sectiona! area 2Ccm’, is to be used.as a spacer beiween two rigid ’3"» A

walls as shown in the figure, At 30°C, it just slips in between the .
walls. When it warms to 34 "C, the force exerted by the cylinder on j, =
each wall is. . BATERNE

(1) 14x10°N. () 35x10°N. (3) 14x10'N. (4) 1.4x10N (5) 7.0 x10N.

—— 10 em—>

Consider the following statements regarding the flow of a viscous liquid through a narrow tube.
(A) Speed of flow is maximum along the axis of the tube.
(B) Rate of flow of the liquid is proportional to the internal cross-sectional area of the tube.
" (C) ‘Rate of flow does not depend on the temperature of the liguid, :

™~

Of the above statements ' ) _ , '\j
(17 only (A) is true. - (2) only(A)and (B)-are true. . o .

(3) -only (A) and (C) are true. (4) only (B) and (C) are true.
(5} all(A), (B) and (C) are true. . '
c v d.

Which one t'iﬁ:é"' following energy (E) - displacement (d) graphs best represents the variation of the k!ncti::
energy K. the-potential energy V and the totai energy T with displacement d of a pagticie Fe;funnmg simple
harmonic motivn? E " E 5 1 -

A . -.':. \ v
i‘.' ﬂ B T
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One llmb of o yines | L
ol'n wider IrI:!f"""“ "J tube Is sinde of n cepitiney nnd the other limb is made
the cquilibrl ve My AhOwn In figure, Wisen water is poured into the U fube,
wider Fum helgits of the water columns inslde thy copillary snd the

’ I!Ihu_ s menstired from the 0" leve! are h and il respectively, The
varintlon of b with 11 i best represented by

VU U

llla—-—._ e R A | ﬂl.__——-ﬂl e I e A 1 |\|
, (M 0 q 0 0w L)

A unifermly charged large metal plate is kept at zero polential, An PRt i VL
equipotentini surface of - 1V in observed at a distance of lem, as - _e” v
shown In the figure. The potential of the equipotentinl surface at a = - ~ |

distance of 2em nbove the metal plate [s ' fl RS 4!
P : " J iem DR 17
)y -2v. 2) -V, 3} G5V, é,l;J/,/ﬁ;? W\
(4) IV (5) 2V. = I

|
Crots-sectionel view of a varinble copncitor with parallel plates is — Lﬁ‘
siown in the figure. The scperation between adjacent pletes Iza S —H {_____-L Ml
0.5 em, snd the effective aren of overlap of adjacent platesisSem’. _ — lr-: r‘iﬂt
if E,H?nlﬂ"' Fm', the capacitance of the variabie capacitor et this  ~ :—'w e
pesition is _ ' -." g e
(1) Cl5pF (2) 03 pF. ' |
P (3) 0.9 pF. (4) 27pF (5) 5.4 pF :
Lt . \ \ S (1T ¢] [iTp] A |
Al} the components show in the circuit are idzai, dnd the point X is B yP SV
‘grounded. If & ‘centre-zerc voltmeier V is used lo measure the _L _ /.p N |
voltages at A and B by connecting its free end tc A and B 3v o 3" |
respectively. then the corresponding readings will be T o N :
(1) 5V.2V, (2) 5V, -2V o e 2002 D
3) TV, 1V. @) V. S - S
T{5)  BV.IV. ‘ wa B

A fiywheel of moment of inertia 9 kgm’ about its perpendicular axis through the centre, is connected to & [:

motor. The motor accelerates the flywiiee! from rest to 630 revolutions per minute. Neglecting friction the

work done on the flywheel is ' _ ‘ a
(1) 9007 ). (2) 1800’ L. (3) 3600 J. (4) 40007 J. (5)  600CTT J. L|

Dis;&-ﬁiéccmcnt (S) of & particle measursd along the x-axis with
time’ (t) is shown in the figure. The magnitude of the velocity of
the-particle is largest when it travels from

(1) AtwB. (2) Bl (3) CtoD.

+(4) DuweE. (5)' EwF '

An iffeal gas is taken from state 'a’ to state 0’ separately along the

thrég ‘paths shown in the P-V diagram. if U, > U, consider the | N
folldwing statements. | "% |
: :;.(A} The work done by the gas is same for ali three l | b
it processes, .
) (B) Heatis absorbed when the gas is taken along path | )
! i} whereas heat is liberated when taken along path 3. :
(€Y The temperature of the gas at state b is higher than a
holes thrt af 3inke B,
¢ the above siniensents, ~ =
‘(1 only (A)istrue. (2} only (B) is true. v
':. (3) only(C)istrue. (4} only (A)and (B) is true. (5) all(A), (B)and (C) are true.
A
o4
v 126
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30. At the atmospheric pressure the specific latent of fusion of jce and vaporizati ' )

3 x 10" Jkg' and 20 x 10" Jkg' respectively. If the specific heat pcap;a:-i:;“ 0:!' W‘:lttr are

4 x 10" Jkg" "C "', the minimum amount of energy required io convert | kg of ice at 0 "¢ 10 i s

100 "C under the atmospieric pressure is : . steam iy
(D 27x107). 2) 24x1075.(3)  23x10'J. (4) 20x10 5. ¢5)7x1¢ ),

E

Dew cannot appear if
. (1) temperature is high, and relative humidity is 100%.
(2) temperature is low.,and absolute humidity is equal to it s corresponding value at dew point.
(3)  temperature is high, and the absolute humidity is equal to its corresponding value at dew point
(4} temperature is below the dew point, and realtive humidity is 106%. '
(5)  temperature is low, and the absolute humidity is less than the maximum
possible value that temperature.

P

A transverse pulse is travelling on a stretched string as shown in the figure. The iefi / i —

- end of the string is tied to a light ring that.couid slides on & frictionless rod
prependicular to the string. The reflected puise is best represenisd by

- v -

I - - — . P— —
(n . ) 3) _ (4 - (5)
A geostationary satellite A nioves in an orbit of radius R,. Another geostationary satellite B has twice the
mass of A. The orbital radius of the satelite B is . . L ewm
. 1 . 1 O %
M : 1) R,. (2 ) = , _ i
[ M R, @ 2R, ) SReo@ V2R, (s? 7R o

—-’( 34, ,-" A current [ flows around a closed ioop as shown in the figure. The 'magnetic'ﬂux density produced at the
centre O is given by 1 S

B

|
n

y Hd[ 1, 1] (2)-.&1’{_'_4._‘.1 ,
) 6 | T - 3l T .
o
* {1 1] HJf.l-l] ‘
3 M| Lo, 1 @ HS Lo 1
(3) 2[r,+r_,! 2 |2 " ]

s M 1 _ 1]
o l L | !

35.  Consider ihe following statements regarding an astronomical telescope and a compound microscope.

(A) To obtain a high magnification the telescope must have an cbjective lens of 'long focal length
~ andan eyepiece of short focal length. o .
(B} To obtain a high magnification the microscope must have an objective lens of short focal
- iength and an eyepiece of iong focal length. . -
(C)  Atthe normai adjustment of the'telescope the separation
of the focal lengths of the lenses.

Of the above stitements | o
(1) only (A) is true. (2) only (B) is true. (3)  only (C) is true.

(4) only {A)and (C) are true. (5) ail (A), (B)and (C) are true.

between the lenses'is equal to the sum

A radioactive element A x decays to a stable element 1y after several ! - emissions. The value of A is

(i) 2vo. (2 208 (3) 210 (4) 212, (5) 214
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which of ¢ . on a photosensitive surface. If the intensity of
with the ﬂ‘_": iﬂg*mg graphs best represents the variatior: of number (
naterial) quency (/) of the incident I|ght_U; represents the thresho

N,?-

A light bea inci
m fs incident inci
the incident beam is not changed
N) of clectrons emitted per second :1
Id frequency of the photosensitive l.'
|

N Ne o N N
Ve Co e ]

|

—

(N @ | ON. @

e

in the potcﬂtiomcter circuit shown the internal resistance the cell E is
negligible. The balanced length / obtained for the cell E, is doubled when a

?esistapce. R is connected in series with E. The resistance of the
potertiomerter wire is :

B f ™ R @ 2R

i R —

L @R 0 44R

3 M
E L
‘__lz___ - _ . _ : _
i o : ' .

| Fi s 5 | Three identical cells having e.m.f. £ and negligibie internai resistance areﬂ

I -4 - connected in a circuit s shown in the figure. The potentiai drop across A8 is

15 o —tl—- . E . _

L N O Q= 3 E . I
JI_:;: i ! ' 2 ' . ) L
_llg— @ 2E- - ( 3E° |

;}r._::(‘:lf the voltage divider shown is e . |
2 3 4
) Pt 2 = . @) —
S J 3 4 5
W~ @ —§

5 :

S : , o
Cofisitier the foliowing statements made about the potential difference
aci:ﬁ 5. XV of the circuits (P) and (Q) shown in figures. Both cells have
e.n{Gf: E and negligible internal resistance.

Potentia! differences across XY in both tircuits are equal.
If a voltmeter with finite interna! resistance is connected
across XY it will read a sicady non-zero voltage only in Q.
if the voltmeter is ideal both circuits will provide a same
voltage reading across XY. R

I ‘ v
O{E],ht above statements
v ﬂfﬁ;@h (A} mm _ {2) saady (C) £2 e,
(37dhiy (B) and (C) are true. (4) only (A) and (C) are true.
ls?é'l (A). (B)and (C) are true.

128
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A horizontal table’is rotating with a uniform angular velocity about the
veitical axis passing through its centre. A mass M is at rest on the table
without slipping. Observer A is sitting on the table While the observer B
is standing on the floor, as shown in the figure. The total horizontal

force on n: - . o
(1) according to A is zero and according B is towards the

centre. :
(2) accerding to A is zero and according B is away from the
centre,
(3)  according to both A and B is zero.
(4)  according to both A and B is towards the centre, °
(5)  according to both A and B |s away from the centre.

in an experiment to measure the therinal conductivity of a good conductor a long bar of the material is
normaly used. The is to - o

(1)  obtain the steady-state condition.

(2)  achieve a higler heat flow rate, ,

(3)  obtain a practically measurabije temperature difference along the bar,

(4)  make lagging easy.

(5}  ensure a parallel flow of heat along the bar,

A liquid and its vapour are enclosed in a closed vessel. The volume of the vessel is expanded slowly ata -
constant temperature ensuring that some liquid is retained inside the vessei during the expansion. During
the e’pansion - : ' . '
(1) the.vapour pressure increases linearly with: the volume. ™~ .
{2)  the vapour pressure decreases linearly with the volume. . ;
(3)  the vapour pressure remains constant. . :
(4)  the aumber of vapour melecujes per unit volume .Enr.reases.-; !

(3)  the kinetic energy of vapqur molecules decreases. U IR

Ten identical machines produce a certain sound intensity level at a given point. In order to decrease the

sound intensity level by 10dB, the number of machines that has to be turned off is

(i (2) 2. . 3 s 4 s. (5 9.
The maximum focal length of the lens of a normal eye is 2.5cm. If the near point-is. 25cm. the minimum
focal iength of tie eye lens is about ‘

(1) LSem. ° (2) 1.8cm (3) 2.0cm. (4) 23cm. (5) Z.5cm. °
In the circuit shown V represents an ideal centre-zero voltmeter. R
is & variable resistor, value of which can be varied fromr 9 to : +10V
10,0002 As R decreases from 10,00002 to zerc the voltmeter Py 1 '
reading will approxiniately vary from - ' 75002 % . - 10002
g —v =
(1) -75Vie2sV - ) U R
(2) 75V loV. - 2002 § 10002
(3) -25Vw2sV. - . S g
(4) -2i5Vto75V. . ' =
(5) 25Vico.
X ——=0 10V

(N 281 k0

t3) A ks _

(4) 715kN o — ,
(5) 10002 N y .

, ——

A suitable vaitie for R to bias Eize.silicnn transistor in the active L
mode would be . - 100k 2 Re
100k . :
7 f
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Figure show : ' : .

when ii.nm:,::t:‘:;h*rmaﬁ (m) of 'fuel in a rocket decreases with time (&)

the- atmospheric res{tmm the earth perpendicular to the earth surface. If

fuel is consran‘t By stance is disregarded and ‘the thrusf produced by tie

it s c-ugpo‘ut. which of the following graphs best represents

L ﬂrlatlo:} of the velocity (V) of the rocket with time (t)? '

v ' : pt ) ] v
Z_——p SR . —'—-'—T" ' | L k———.
0 1 ] ] ¥y —¥,
b - - _ (2) (3 4) : (53

A uniform solid cylinder of cross-sectional area A and mass i floats in a vcs-sz:l of v;rat::: of d:nsity d

shown i the figure. When the vessel is raised upwards with a constant acceleration a, the height of th

cylinder submerged in water will .
. {l) increase by a distance of ﬁg

=
-—

Y

h;—.

.

—

- (2). decrease by a distance of %ﬁg ) ") ‘.l o |

S
= "

(3) | ' increase by a distance of - %%-a) . ' SERRLE I-:::‘l_m—r = [
.“'_' . . ) Lo . . ) ' . T i .-.q__-_- I
"7 (4) - decrease by a distance of%ﬁ%?) o e E‘{— _' E : 1
R ==
x LA

' ,J'?:-_:[- (5 remein unchanged.

_ . y | 5
ied on an object of mass 2 kg lying - RN
c friction between the ’
ity the normal

As showni"in figure a force P igappl
-oh-\a.horiionta] surface. The coefficient of kineti

EW%,:_surfnces i 0.5. If the object moves with uniform veloc

forée R acting on the object is )
<)y I8N, (2) 10 /2N @ 20N _ ] 4 , [ ‘I?
.(@4) 20 V2N (5) 4eN. Doy DO T s A s

g freely after being jumped together from a piane, open theif I

tiy different weights fallin
Jtes at the same aititude at the same time and start tc descend.

e about the motion of the two airmer. .

Two airmen Wi
identical parach

Cotdider the following statements mad . '
- (A) [Initially their speeds are reduced due to the upthrust acting cn thé parachutes.
ity of the heavier airmar is greater than that of the other. ",

-{", . (B) The terminal veloc !
"% ¢C) Bothaimen reach the ground togetner.
Of lize above statements o _ L_|
i (1) only (B)  istrue. (2) only (C) Is true. 3) nnly_(ﬁ.) and (B) are true:
,veE,m (4) - only (A) and (C) are true. (5) al (A), (B), and (C) are true.
ﬁ%ﬂi’son can just see the opposite edge of the bottom cf an empty vesse.! over its
biifi as shown in figure (A). While keeping the eye the same position. the
yBGsk| is filled with a clear liquid up to its brim. Then he is able to sec 2 smell
| § at the centre of the bottom of the vesse! as shown In figure (B). Ihe
ictive index of the liquid is given by _
: = —

ey T ;. I N .
ak i + R 2/ W +R y YR |
RO TN @ R O Jrwk

AL
'!‘.'li '
1

11";'_1'

l:l 11'
N

jiad

Rt

4 b+ 2R h+2R ST

" :(#j; - : -..T - (5 -T_-_-_—- - :“'.. - E
g yh* + R h+R- =
A - ,
By |
R _ _ 3@- :

. . .



A thin square sheet PQRS is placed symmetrically
along the principal axis of a concave mirror as _shuwn
in the figure. fif P'. Q" R' and ._S' represent tlu_: images
of points P. Q. Rand 5 rcspecu've_ly tiren the image of
the sheet formed by the mirror is best represented by

]

A o

R'|\'Sl
' _
g 7

A

P Q

]

[

The variation of tl:e electric potential V along the x-direction in a certain
region of space is shewn in the figure.

If a charge is taken from O to C along the x-direction, the vaﬁniilon of the

electric force F acting on the charge is best represented by

Fa . . . F

8 c : i ‘ -
_ . ]
u' A l’ i x D‘- 4 3 C
' i
| (| — - @
F Jit F & .
| 1
NI A
! i h i
0 ! —3 P
| A B c x O——o |
II . A B c
3 -
) (4)

r

-l
_

As shown ig the figure a ray of monochromatic light is incident normally on one
face of a prism made of plastic of refractive index 1.40,.The refracted ray

emerging to air is best shown by

(1) a (2) b
3) ¢ @) .
(5) e

—_— .

-
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57. A and B adre two uniformaly charged identical, non
conducting solid spheres carrying equal charges. The
distance between the spheres is very much greater than their
radii . The variation of the eiectric field intensity, E. along
xy from x to y is best represented by

58. A smalil dielectric slab is passed through an isolated charged

" parailel piate caapacitor, as shown in the figure, As the siab

moves the variation of the potential difference V across the
capacitor with time t is best represented by

- ) ot - ) L _. v . 3
59. A sqund source emitting signals at a constant frequency f, moves along ar arc of a Al B j
circle with constant speed V as shown in the figure. A stationary observer Is . W v :
jocated at a point . O is the centre of the circle. As the source moves from A tc B, \\‘\\‘i" K g
the.varuiation of the frequency (/) heard by the cbserver is best represented by ro, ]
- ' . o e ' . T a
e N _-
i 0
| 3 I A R I .
g I' L ) : s, : e m
}a B A - B A A0 :
A1 )| @ - ) (4 ' B £
60. An ﬁdl rod AB of lengtir 2R moving with a constant velocity V is passing over A —
a unifdrm magretic fieid confined to a circular region of radius R, as shown in ‘T \ ﬁ}\

R e . — H1) H 7 | ® M L
figuré The variation of the em.f. {E) n;duced across the rod with time (1) is best i L0 AT
replﬁgé_nted by E " -, E ) ‘L \c{t y

s I S I x .

£ N | B
£ i 1=0
I t o———x .

-y (N P




