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ol WhiCh'?nc of the foilowing is a unit of momentum? . i
(1) Ns " (2) Ns” (3) Ns (4) Ns’ T {5)Ns =
02. 'T:he quality of sound depends on its _ .
(i) frequency. (2) amplitude. (3) waveiength. {4) loudness. (5) presence of overtones, g
03. The velocity of transverse waves in a stretched string depends upon
(1) frequency of vibration. (2) wavelength of the wave. (3) amplitude of the wave. . .
(4) tension in the siring. (5) length of the string. ' ‘__g
04. '.I'he Enler!si‘i'y of sound from a source is increased by 1(2'6 times its original intensity. The corresponding
increase in sound intensity level in dB is ' ' 1
(1) 5. (2) 6. (3) 50. (4) 60. (5) 600. .
05. Focai length of a convex lens is 5 cm. The magnitude of the power of the lens in diopters is
(1) 0.025. () 0.2. 3)5. “(4) 10., . (5) 20. F -
06. Which of the following statements made about X-rays is not true? ' ’ L',
(1) In vacuum X-rays propagate with the speed of light. -
(2} X-rays can be diffracted by a crystai lattice. - _ - = g
(3) X-rays can produce photoelectric effect. . ' S
(4) X-rays can be deflected by electric or by magnetic fields. (5} H-rays can lonisé a gas. -
07. The primary windirg of an idea! transformer has 200 tumns and its secondary winding has 5C turns. I% _
the current in the secondary is 40A, the current in the primary is |
(1) SA. © (2) 10A. - (3) 30A. (4) 120A. . (5) i50A. L
08. The water (H,0) molecule has the shape shown in the figure. The centre of - Fa
gravity of the molecule is most ilkely to be found at ' o \_',
RN &
) R. 4) S. : . T
IR

i0.

11.

2.

(5) T.

A tank carries 2 horizontai nerrow tube at-the bottom as shows in the figure. In order -
- to mmaintain the water level at a height k, water should be supplied to the tank at
Ld

constant rate of g. The! rate at which the water shou!d be supplied to the tank |
maintain its water level at 27 is . :

() Q2. @ . (33 2Q. (4) 3Q. (5) 4Q Is
Figure shows the variation of the intensity of radiation I emitted by a black body with the wavelengtht
A. As the temperature of the black body increases the maximum intensity TR -
(1) I, increases and the position of J, shifts towards longer waveiengths. || ' |L"L
(2) I, increases and ihe position of J, shifts towards shorter wavelengths. * - :
(3) I, decreases and the position of I shifts towards longer wavelengths. | _ n
(4) I, decreases and the position of /, shifts towards shoster waveiengths. | 'IL.
(5) I, remains constant and the position of J, shifts towards shorter wavelengths.  ES— ¥
An eye 2 near point at I m. The lens needed o change thisto 25cmisa | . |
(1) convex lens with focal [ength 25 cm. {(2) concave iéns with focal length 25 cm.- ) L

(3) convex lens with focal iength 33.3 cm  (4) concave lens with focal length 33.3 cm.
(5) convex iens with focal length 4C cm.

Which of the following sketches best represents the relation between the acceleration (@) of & bod;
executing simple harmonic motion and the displacement (x) of the body from its equiiibrium position?
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26.

27.

1
The weight of an object on the earih surface is 600N. At @ height of one earth radius above the earth ]

surface the weighi of the object will be - .
(1) 15N (2) 240N (3) 300N (4) 600N (5) 2400N |4
\_F—+J*
| a

. Two small objecis of masses M and 2M are released from rest at heighis 2 h and h respectively abq_yc#

{(Neglect the air resistance) il
(1) Speed {2) Kinetic en: rav {3) Time of travel Ll

— ey

(4) Gravitational {orce ncting on masses (5) Momentun ™
]

A spring o toy gun has to be compressed 5 mm in ordef . pruject a bullet vertically upwards to a
height of 2 m. In order to project the same bullet for a verticai o 2 m the spring should be comprcsEL.
{

by a minimum distance of |
(1) 1COmm (2) 80mm 1) 5Cmm . 4) _umm {(5) idmm I

|
the ground leve!. Which of the following is same for both masses just before hitting the BfDlL L'r ‘
AR

A converging lens of focal iength Scm is used as a magnitying lens. If the near point of the cy_dl; [ |
25cm, the maximum magnifying power thal can be achieved is ‘
(1) 4 (2) 5 (3) 6 (&8 (5) ic h JI
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A sound source moves towards a stationary observer with a speed % of the speed of sound in air.
The ratio apparent frequency heard by the obsciver Is
frequency. cmitted by the source

-

[ -
.

.

-2

@

(1) % (2) % % @ (5) 4 ‘__‘.gﬁ,_____] HL*
28. In the circuit shown, E is a call of e.m.f |2V and internal resistance 3§2 A s 'w,.." E ‘:Ei
an amimeter of negiigibie. When the switch S is ciosed the reading of A s g =39 & [
(1} 0.5A (2) 1A () 2A° . (BY4A (5) 8A I\ s
» _ Fo e
29 A charged particle having a velocity » enters perpendicular tc 2 uniform el =1
magnetic field of flux density B and follows a circuiar path of radius R as . S
shown in the figure. If the charge on the particle is q. the mass of the : TE{
particle is : ' S ' _
a R @ A4 @ 2% b e
. R _ g
(@) BgR - t_Sl.-M.
: V g R \ :
30. The logic gate which corresponds to the truth table shuwa-is

3

(1) 4 (L +1) pg (2) (4 -a) Lpg * atl. -} pg

32,

.q.___JD_'_, A__:__D ) A,.__X>'_F Aﬁ}!‘_ A _Jﬁ\ a
o ¥ Be— * B- .y B- . —_— '
' (1) - @ & @ (5)

A. tube of length [ is fitted to a vessel having a height L and a bottom of area 4 as
shown in the figure. If the internai area of cross-section of the tube is 'a’ and the
vessel and the tube is completely filled with a liyuia of density p. the foree acting
on the bottom cf the vessel by the liguid ts ’

(3) 4ipg ' (4) a(L + Dpg SY(AL- i pg

A cylindrical metailic vessel having thin wails of heigit 4h contains
water upto a height A, When immersed in water, this cylinder floats
with half of its height beiow the water surtace as show:. I the
eylinder is to be floated with its aimost entire height urider wter, the’

WEIOP .'Eevmﬂ nside tive cyimder hos e be ralzen A » A
(- ==h 2 2k ) .g..w
@5 3h. ) La

7



potentia! difference of V. If the spac
2, the potential difference will b

ris charged 1o @

13. An isolated paralicl plate capacitor fiiled with ai
f dieiectric constant

between the plates is then filied with.a medium o0 .
(1) ‘5_:. (2) ;: . 3 V. 4 2v- (5) 2v- )
3
F,
14, The force F shows in the figure can — L_,_..I
be obtained by adding the forces F, |F, e |
and F, in F T Fi TF,
(1) Aoniy  '(2) Bonly | | C |
(3) C only (4) A and B only ” F, ®) © -

(3)all A, Band C

5. Consider the following statcments regarding an intrinsic semiconductor.
(A) The electricai conductivity decreases with the increxsing temperatine
(B) The ratio of the number of free electrons to the number of boles re

temperature. -
(C) Both the free electrons ad holes co
Of the above statements.

mains constant with incessing.

ntribute to the electric conduction process.:

(2) only B is true (3) only C is true

(1) only A is true

(4) on!y B and C are true (5) ail A, B, and < are trud g
16 A light string passing over a smooth polly carries a spring bslance of mass i kg and

two weights of masses 1 kg and 2 kg as shown in the figure. The reading on the

balance wili be. - ' . L e

(1) zerc (2) 1 kg (3) 2kg {4) 3 kg (5) 4 kg WA 1ay

17 A crown of mass !.4 kg has an apparent weight of .3 kg when subrnerged 3"."ullgr'ﬁt:;i
of the crown is (density of water = 10 kg m

water. The mean density of z_he materiai h |
() L1x100kgm™ 2)13x 10" kgm" () 14x10 kg .
4) 14x 10 kgm” (5) 27 10 kgm”

elocity of 10ms” in a horizontal direction to the left
horizontal directior. to the right at a velocity of 12
object will move at a velocity of

i8. A 5x107 kg lump of clay that is moving at a v

strikes a 6x10” kg lump of clay moving in the same.
) ms". The two lumps stick together after they collide. The composite

(1) 0. () lms” Cy2mst . (@ 1lms . {(5)22ms
19, when the pressure of a given mass of an ideal gas is doubled while the volume is kept constant, the

average translation Kinetic energy of a gas molecule will
(1) remain same " (2) be halved (3) be doubled  (4) be trebled

)

(5) be quadrupled.

'q’\

with the same angular =

20. A hammer is made to swing
d C as shown in the

ascceleration about the points A,B, an

figure. If the respective torques required. If the //
respective torques required are I'y I'y and I' ¢ then, /2
(N F>Ig>f¢ () F,>Tc>Tp ' 7/
() Ic>Tg>Ty @ Ip=Tc<ly . (5) Fp=Ty=T¢ .

21. A lead bullet moving at a speed of 130 ms’ is stopped inside a block of wood. The specific heat

copacity of lead is 130 lkg'.' °C. If all the cnergy change goes into heating the bullet, the increase in
temperature of the bulletis (1) 45'C (2) 55°C (3) 65°C (4) 75°C (5) 85°C
. b ) . — 4)

iy NN WOt We smgteslcas Dus SOt F i

; . cteaizmeste motitina of » trasvarse wave travelling to the "

right on a water surface A and B are two smal} floating objecrs. As Mo wove -] & o A

“.ave!s awa fr }‘ ! i : . ..J - - o i ﬁ{‘:‘ b . e W
y from this position to the right . 4

1) & ; ;
l(rgg Eg:}}: 2 :;g g E:gfn to move to the right (2) both A and B begin to move to the left
gin to move downwards (4) A begins to move upwards and B begins to move
downwards

5 gi
(5) A begins to move duwm'l-_'ards and B begins to move upwards

8

L et -



23. The"weight of &n object on the earth surface is 690N. At a height of one earth radius above the e:ﬁﬂ

|'_'1 "j

surface the weight ef the object will be

(1) 150N (2) 2 (3) 300N (4) 600N (5) 2400N L \
) I
24, Two small GUJEGM of masses M and 2M are released from rest at heights 2 h and h rcspcclwe!y abq_w_- |
the ground level. Which of the following is same for both masses just before hitting the groi |} |
(MNeglect the air resistance) ‘ L~ +g=4
(1) SPBE'E! ' (2) Kinetic en: rqv (3 Time of travel | ‘
(4) Gravitational force acting on masses (5) Momentun =~ ' ™1
25 A spring a to:}' gun has to be compressed 5 mm in order . pruject abuilet vertically upwards to a '| 1
height of 2 m. In order to preject the same bullet for a vertical o7 2 m the sprmg shouid be n:omprcsT—-d_,h
by a minimum distance of b
- 1) 1C0mm {2) 80mm ') 50mm . (4) .omm {5) 10mm <]‘ -
26. A converging lens of fu...al iength S5cm is used as a magmtymg lens. ;i" the near point of the cy& 7'
25c¢m, the maximum magnifying power that can be achieved is | Lmr-**-lJ
(1) 4 25 - (36 R GR - (5) 10 :
- | - .llﬁ
27. A sound source moves towards a staticnary observer with & specd Y of the speed o"' sound in air. L&Ag
The ratio apparent frequency heard by the obscrrer . is \
frequency cmitted by the source 'E_:jrfj.,
(1) % 2) % : W% - (@3 (54 l_,;;,ﬁ___ ‘J}
28, Inithe circuit shown, E is a cm | of e.m.f [2V and internal resistance J.f} A s IE__I.Z.?._ E_ _JJI
an ammeter of negligible. W!;an the switch S is closed the reading 0"'& is | =10 &“ '|
(1) 0.5A @ 14 TY2AT . @4A 1 (5)8A ® '“’Eﬂ:
- " ) . e W___,lll.-i”.
29 A c.;arged particie having a velocity ¥ eaters perpendicular to a uniform == =
magnet ¢ field of fiux density B and follows a circular path of radius R as . S
shown -in the ﬁgt.rc if the caarge on tbe pgrtmle is g. the mass of the ‘F",E
particle is L_ i
\
(1) %R- . o 2 ) = - T '%:::n.“-ﬁ
_ : B 4 . ‘ .
) BE - sy BV | | . _IALBIE)"
7 TR . folalol
30. The logic gate which corresponds to the *ru“h tabie shuwn is o)1 L1 L—
o !s \0 ol
s—)‘ B~~:I>_ —F B F Bu— il !lrf
v | . .
' (1) | [3J b
It A tuhe of length [ is "ﬁ*trd to a vessel l'a'nr.g a ﬂaigm L and a bottom of area 4 as ' 41':
shown in the figure. If the internal area of cross-section of the tube is 'a' and the El, E
vessel and the tube is completely fiilled with 2 liquid of density p. the furu: acting .'ET—_-J:JE,?.—:"
or the bottom of the vessel by the liguid 15 |:—:_*;T_-:_'_::.E"__*_E_:..E__i
(N AL+Dpg (2) (A-a)Lpg* ali -1} pg =i Ss
(3) Alpg ' (4) a(L + Dpg SY(AL- i~ pg - '
32. A cylindrical me:allic vessel having thin wails of height 44 contains ]l !j;h
water upto a height 5. When immersed in water, this cylinder foats [ lv
with half of its height below the water surface “as shov.-. If the  ~=+—73 \"j'?f"
cylinder is to be floated with its almost entire height un!;ie* water. the’ ' ﬁf_"_'i ..... ... Zh
Whtor ipve) insics the cyinder has to be raisen & » : SR ( EEETEe hp T2
(H 4 g TS h T
-}-.i;. 2 2Zh $) ,i_;;. , LT

4)  3h (5) _Z_
: p)



42,

43.

44,

45.

- (C) Ore of the cells gets heated up when a large current is drawn from it

46,

47.

. Y

) . o - . N p e - . Ill
On a certain day, the dew point of n"é:"f;';'i’ is twice that of a city Y. Consider the following st ﬁé&
made about the two citjes, \

(A) The temperature of city ¥ shouid be twice that of X ' PP

(B) The relative humidity of city X shouid be twice that of ¥. _ ‘ et
(C) The absolute of the city X at its dew point should be greater than that the city ¥ at its dew pmnl.ﬁ A i
‘Of the above statements ' . . T I.
(!) only A is true ' (2) only C is true (3) oniy A and C are true ~‘~f B|
(4) only B and C are true ¢5) all A, B and C are true . i

Capillary rise of water inside a metallic capiliary tube of internal radius R is found to be same asi'f

of a glass capillary tube of interna! radius r. If the angie of contact between water and glass is zero_th
angle of contact between water and the metal is . SR
(1) zero. @ cos"-{%;\- (3) cos” (%) {4) cos '(i;’:q) (5) cos(28)
Which of the foilowing graphs best represents the relationship between voltage (¥} and time (1) for the.
output from a powér supply consisting of an alternating current generator and a full wave rec! ﬁ

1

ithout smoothing 7 . L
':FVTI/\‘u 5"110;!\ . Vg | wi\f\, '_‘W?\ ) -v?\’\mw:':.
. { ] e a - W ob—— - s _-E.—_
AAVA'AL I e VAV AR o
Cwm | @ @ o : 5) [

. -

Consider the foliowing statements made about two' cells having seme e.m.f., but one with a ' Q

internal resistance and the cther with a finite internsl resistance. :
(A) Both ceils produce infinite currents when their termazinals are short circuited.

(B) Both cells show same potential difference zcross the terminals when they are connected ar _‘é'
. | 4

L

identical resistors.

Of the above statements : :
(1) oniy A is true . (2) onfy C is tue . .. (3) only B and C are true

(4) cniy A and C are true {5)-111-..&'. B, and Clare true | o ___@_ .
In the circuit shown the voltmeter reads 2V when the ammeter reading is made’
to zero, and the ammeter read 1A when the voltmeter reading is made to zerc
(for a short time). If the ammeter has negligitle internal resistance, the internal |
resistance of the cell is ; ' : . Co 7@_ e
e . (2) 0.502 iR - @20 5) 10 L
. _ | | _ | . 2uC
Three isolated capacitors having capacitances of !{iF, 2UF and 3UF carry © 6uc
charges 2uC, 6uC and 6T respectively as shown in the figure. if the positive °— ""'Ji.,
plates of the capacitors are ‘connecied together the pientials (ir volts) at the __éuC il
- other plate terminals, A,B and C with respect to the positive plates are i
n -2, -3, -2. @ 2,3,2. . @ % 1.1, @ _'3?_ 7 7

48.

49,
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The variation of mag_petic flux density, B, along the axis of a shost so’enoid,
shown in figure carrying a constant current is best represented by, :
-_- — PR — .

- B4 | B4 By B B
_h__;,_/J&_b VARN AT“}A" ellelele

‘ x
m @ e (4) OR
The loop shown in the figure carries a current 7. The magretic flux density at O is

! i, 1 1!
| @ B geg). o L]
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33 A mercury-glass thermometer has a bulb of volume 0.5 cm’.and a stem of internai cross-sectiona! 7
-sectional

o 2
4°x 107" em’. If the distance between the 0°C and 100°C marks of th ter |
apparent "‘;‘h'm‘c expansivity of mercury in glass is approximalclys of the thermometer is 20 cm,
(1) 8x107°C (2) 1.6 x 107 °c” (3) 8§ x 10° °C"
4) 1.6 x 107 °C | (5)3.2x10° °C” |

4. A rotating fly wheel of moment of inertia 2kg m1 about its axis brought to rest in 20s by a constant
couple of 20 Nm acting on the wheel. The initial angular velocity of the wheel in rad s is,

(1Y 50 (2} 10C (3) 200 ' (4) Ann o (5) 800

35. In the figures shown, I represents the image of an object
0. Which of the images showa in fijzures can be realised
by placing a right angied isosceles prism in the box. . (ﬁ\
(1) In B oniy . (2) in A and C only
(3) InBand Conly (4) In A and B only et fremmaad
15) Inall A, B,and C C '
- (A) ® <)

36. An organ pipe of length 50 cm is closed at one end. If the speed of scund in air is 300 ms't. the two
lowest resonant frequencies produced when the pipe is sounded are
(1) 150Hz and 300Hz (2) 150 Hz and 45CHz (3) 300 Hz and 450 Hz
{4) 300 Hz and 900 Hz (5} 450 Hz and 1050 Hz

37 Three 1.5V, £.50 A bulbs are connected as shown in the figure to a batte
of: em.f, 12V gnd negligible internal resistance. In order to light the bulh
with normal brightness, the resistance R should have a value of

(1) 50 (2) 112 (3) 1502 : N |
(4) 210 (5) 300 R§ \

18. The maximum power that can be dissipated in each of the resistors in
the resistor network shown in the figure is 20 W. The maximum power -

the network can dissipate is . _
(1) 20W (2) 3CW (3040W  14) 60W (5) 80W

(9. Two bulbs X and Y of volume V and 2V immersed in a constant
temperature bath contain two ideal gases having relative molecular masses 2
and 28 respectively. Tow bulbs are connected by a narrow tube and the gases
are separated by a small peliet of mercury {P) as shown in the diagram. '
The ratio mass of gas in X ¢

: mass of gasin Y Y

=

(y (2) L 3) 17 4y i4 7 (5)28
28 7 :
40 When a mercury-in-glass thermometer and a thermocouple were used to measure the temperaiure of a
hot liquid. The thermocouple indicated a higher reading. The most appropriate reason for this is that
(1) the thermocouple is more sensitive than the mercury thermometer
(2) the thermocouple responds quicker than the mercury thermometer -
~ (3) the thermocouple absorbs more heat than the mercury thermomerter 10 register a reading
(4) the volume of the liquid is very smail _ _
(5) Specific heat capacity of mercury is smalier than those of the metals used in the thermocoupie

41. Consider the following statements made about an ideal gas undergoing a process
(A) For a constant vclume process AQ = AU.
{4 bow an isethermal process AU is always zero.
(C) For an adinbatic compression AU > 0.
OF the nbove sthiements
{1) only (A) is true (2) only (A} and (B) are true '
{3) only (B) and (C) are true (4) only (A) and {C) are true (5) all {A). (B) and (C).are true’



0. A Mat copper plate . . . ! .
) 8 i ;(;Iurl'rcnrl }tics.s placed perpendicular to a uniform magnetic field ////n//;//

passed through the plate as shown in the figure. At

the steady state AR
(1) acurrent will flow from X 10 Y, -~ e {'/ ll‘““_'
“(2) a curremt will flow from Y 1o X ! "r/ / ':/_..U !
) a negative voltage will develop at X with respect of Y. ; L T L \
t4) a positive voltage will develop at X with respeci of Y. - :
(5) neither a current flow nor a voltage drop will be resulted across X and Y. ) gl
“\ \

31. Which of the following curves correctly represents the corresponding velocity
(V) - time (1) curve for the displacement (s5) - time () curve show in the figure?

v Vi Y&

\Lmr-i:\_l],l_ﬂ [

ﬂ‘iﬂ_ﬂa'ﬁ'ig_ﬁs'j‘#ii_jf S N A I :
' | i v ®
. (0 2 . 3 (4) :

52. A metailic vessel containing a certain of water is beated niformdy at a constant ratc. if the heat less to
the surroundings is negleced, then the rate of absorption of heat (R) by the vessel when plotied against
time (1) is represcatcc by _ '

R RA ‘RA f :vi\ RT

I l _ I | _—
I e IO O

N { o T 0 - 0 X —

(N (2) (3) ) (33

53. The two ends of a well lagged uriform rod APQB sre maintained at 100
°C and 0 °C as shown in the igure. The portion PQ ¢ thz rod is made of 2
different material, the thermal conductivity of which is smalier than that
of the rest of the material of the rod. Once the steady state is achieved,
which of the following graphs best represents the variation of the
temperature (6) alorg the ro? : C : '

1

N N

A PQB - A PQ B A PQ B A PQ B A PO B

-~
1™
%
>

‘ (1 : (2) . By @)

54. In the potentiometer circuit shown, the cell P has e.m.f. Ej and an internal I_—l TE ,:—\
resistance r; while the cell Q has an e.m.f. Eq and an internal resistance rq. - ’i
Consider the following reasons given for not achieving a balance point in the |

. - T

sbove arrangement. X
L9y 'ﬂ/@/
i

| I—

(A}Ep>Eqandrp =94 rq>0

(BYEp <Egandrp > fjf ig =10

(C)Ep=Egandr, > -rQ>0

Of the above reasons ' ,

(1) only A is true : (2) only B is true- (3} only C is true
(4) only B and C are true (5) sll A, B, end C ate frue

55. A student holds a thin strip of paper below his lower iip and biows air horizontally over it. If the
surface area of one side of the paper is A and the mass of the strip is m the speed. v. with which the
air shauld be blawn in order to keep the strip horizontal is (the density of air = p)

(..."’mg‘ .7‘5’ ' B . | 3 ’ ' ' mg \*.
{h} v=|—=) - {2} V= .ﬂ"_.. . = _”_9_‘!_":.. . i = ..!i‘gn . b= | —— | -

— . - 8%
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56. Two straight wires, AB and CD carrying equal curente | are placed symmetricaily A M
and at right angles to cach other as shown in the figure. AB is infinitely long and r
CD has a fmite length. The magnetic eifecl on CD due to AB gives rise to a s

(1) resultant force and a clockwise coupic . c! D
(2) resulcant force and an anti-clockwise couple . Bl

57.

38.

59.

+ 60. A smal! square loop of a wire having a negligible mass is moved at a constant

‘,'. of the external force F that has to be applied tc maintain its constant velocity V
.'_ewith time (7) is best represented by ' _

]
.

o ho, Tl Ty, i
L0 B "“‘—”“1", ot ‘ v 0 t
: GI % | | | 03 (4) rs) .

(3) zero resultant force and a clockwise couple
(4) zero resultant force and an anti-ciockwise couple
(5) zero resultant force and a zero couple

Which of the following I - ¥ carves is for a filament clectric buib?
‘ _

1 y ! .
- o

(&

Staight . wave fronts of a
wave of wavelength A are
incident on an. obstrication
of width d. Which one of
the following diagrams best
represenis the behaviour of
the wavefionts if d >>A

!

——

A perscn who is at 2 river bed looks upwards through
the water surface of the river as shown in the figure.
The person's eye is iocated at P and the water is clear
and still. Which of the following diagrams best
represents the view seen by the person ?

“veiocity V across a uniorm magnetic field as shown in the figure. The variation
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