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. The objective of an astronomical telescope has 2 60 cm focai length. When the

PAPER ] _
- i _ - '
I. Unit of Planck constant () is
=1 ' "
() s @) Js 3 st (4) J's. (5) r'st
2. Angular velocity has the dimensions of ' .
y el .
(LT, 2 T 3y L1, @) T. LT,
3. The saturated vapour pressure of water 2! 30 °C is 1.6 x 103 Pa. The partial of water vapour on 2 day
."Cis 1.2 x 10" Pa. The relative humidity on that day is
(1) 50% (2) 60% (3)'75% 4) 380% {5) 85%.
The sun radiates energy at the rate of E per unit surface area, Assuming the sun to be a black bor |
surface temperature is given by (G = Stefan constant) : |
iy A S 2 : |
() f_E__) ) 2) (_E)_ W, £ . 4 £\ 5y [(£) |
5. Which of the foilowing graphs best represents the variation of veiocity, v, with time, 7 of an object }
- brought tc rest by a constant resuitant force 7 b ' ‘ |
: v v v v
T A |
) O YO0 @t 0 og 0y tC T
6. A siring is stretched between. two fixed supporis 0.5 m apert and the tension is adjusted unt
fundamental frequency of tie string is 440 Hz. The speed of transverse waves along the string is
(H noms”. . (2) 220 s’ (3)330ms’. . ((4) 440ms’. (5) 880 ms". |
7. A240V ac electric power source is used to. run a i2 V , 60 W/ac motor using an ideal transforme |
* current ir the primary winding of the transformer is _ .
(1) 025°A. (2) 0.5 A. T (3) SA. 4 5 A. (5) 20 A. |
8. A sound source of intensity J is replaced by a sound source of intensity 100 /. The change in intensity
at & given point is .
(Y 1dB. . (2) 124d3. -(3) 20dB. - (4) 50 d3B. . {5) 100 dB '
The magnetic {feld around 2 straight wire placed perpendicular to the piane of the’paper and carr ‘

current into the paper is best represented by

\:\9'--. _..-—-‘?/ _
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. Two soap bubbles, one of radius 3 cm and other of radius 4 cm, coalesce in vacuum under isot

conditions. The radius of the bubble formed is C _
(1) | cm. {2) 2 cm. (3) 5 cm. (4) & cm. {5) 8 cm,
telescope is adjusted t

objects for a relaxed normai eye, the distance Between the lenses is 65 cm. The angular magnification
instrument is (1) 2.4. (2) 2.6. (3) 5. (4) 12. (5
Which of tie following graphs best represents the variation of volume ¥ of 2 fixed mass of an idea!
constant pressure, with its absoiute temperature T ? '
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_ face where it entered-initially 7

o o e le . . i e(ﬁ. and Y radiation
hich une of the following propesties ,ié}]msllp. wn::iﬁllzn:su\:rcailfl :::r:uvc nfzure i m:’: L

1) Carrying ener =) STOW pati ' X '
:J: .&I.lil?;y gn,- iongmg fir - (4) Being emitted by the nucleus of an atom —_—]
(5) Having a charge [ ?D |

M

. The obiect in the shape shown is cut from a uniform sheet of metal. The centre of —
gravity of the object is most Iikc!}f :?_ be found &t. £ C
(DA B (3)C 4D (HE . S o o)

. A uniform solid cyiinder of weight 6 N is floating verticaily in a liquid with % of B |
its height above the liquid surface. The minimum vertica! force required to : -"\.. —
immerse the cylinder fuily in the liquid is . A I
(i) LS N, (2) ZN. (3) 3N. . —
(4) 4 N, (5) 12 N.

- An elastic string with spring constant k is cut into two parts of equel length.. The spring constant of one
part is i _ O
Y — 1 N I . . ] .
w5 (2) Tk (3) & 4 V7 k. (5) 2k.

. The fellowing diagrams represent five different ways of directing a narrow paralie] beam of monochromatic

light on to a right ang'sd isoceles glass prism. Which arrangenient would make the bean emerge from the

l
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- A persor can see clearly, objects placed 25 cm from his syes when he wears spectacles of power — 1.5

diopters. Without spectacles. he can see the objects most clearly at a minimum distance of

(1) 18 cm from khis eyes. . (2) 20 cm from his eyes. ' (3} 30 cm from his eyes. _
(4) 43 cm from his eyes. (5) 50 cm from his eyes. ' L.

. The three graphs A.B and C show variations in electrical resistivity, o, with temperature, .7, of three

materials. ﬂT ) S
ol ¢ F/

Which of the following combinations correctly represents the above cruves ?-

A : .. B _ ' C
(1} metallic -conductor super-conductor semi-conductor
(2) metallic - conductor  semi-conductor - super- conductor
(3) semi-conductor - metallic-conductor super-conducior
(4) semi- conductor - *  super- coaductor metallic - conducter
(5) super - conductor metallic - conductor ~ Semi - conductor

. Consider the foliowing statements made about the root mean square value, I,,, , of an altemnating current

(A} 1, , is related to the peak current f, by I, =5_§— : o '
(B) 1,,,, is the average value of the current cver a cycle. _ , L
(C) 4., is the equivaient dc current that would produce the same average power loss in a resistor as the
" A, : N
alternating current. L

Of the above statements . N
(1) only (A) is true. © {2) only (A) and (B} are trie.
4N aniy (A and 1™ aya feua {Ah ankv (B) and !r:} are ql':‘:"r'e' )

35 ab EAD Uekd) and &%) ave true.



:’..i | An i o’ " . 239 . : LL_JI
. sotope of uranium, 97 U. decays Ly the emission of a B particle, Which of the following response

3’“;4'::;‘: ?\?{:}‘-‘EL::::; mmib;iumin_f n:lum?c nu‘m'hcr for the new nucieus formed ? |~L‘
: ' { ntic Number {7) LJ
() 235 90 '
() 260 92 "
(3) 239 91 by, . E ﬁ
(4y 239 93 b ' —_—
(5) 239 G0 — e -
22, In vacuum, a beam of ciectrons is projected into a region of uniform magnetic — __B+ [
field B as shown in the figure. If botl: the electiron beam and the magnetic field —_—
are in the plane of tive paper, then the path of the electrons is S TV
(1) not affected y the magnetic ficid. 2) .bent towards the left. . ' . [“
(3) bent towards the right. .~ (4) bent upwards out of the paper. L 6 . J

. bent downwards into the paper. /
3. A wire PQ-of length 0.i5 m and mass 0.015 kg is free to slide on two smooth — 2 BT e
vertical wires, as shown in the diagram. If 2 magnetic field of flux density 1.0 T l
is applied into the paper, the cument / required to keep the wire PQ in pl_® .!g_J(Q
equilibrium is . - |
(1 A. (2) 3A. (3) 5 A | |
T 10 A. (5) 15 A. ' T .
24. As shown in the figure two puises of identical shape with : - <«
amplitude 2cm are travelling along a string in opposite o /\L .
directions with the same speed 2 cm s If the puises are 8 cm ™ . —— —
‘apart intially, wave pzatern after 2 s is given by , \_/ : ' '

: _ — e =2
__/N\.Ifi"'_ }/f’; _ P

/

[

: T ' . . = S — r
A | T = BRI g 1
j \m I \/ Tém o .
. ' ' . r
— @ , @ Y. ‘ |!
5. As shown in the figure, 8 small object O and a plare mirror are kept on . B i
the opposite sides of a convex: lens of focal length 0.5 m. Kegarding the . \g/

ber of i T heir nature, which of the foliowin .
number of images formed and their nat i he feliowing e im—3i 4 2m

statements is correct ? _ . . N .
(1) Three images of which two are reai. (2) Three images of which one is real.
(3) Two rea] images. = . - {4) Two images of witich one is real.

'{5) only one rea! image. : ﬂ o o
76. An elastic string has a length of 30 cm when the tension on it is 3 N. When the tension is 4 N the len
becomes 32 can. If the tension is increased o 7 N, the leagth of the string will be N
S (1) 34 cm. (2} 38 cm. (3} 40 cm, (4) 42 em.” | (5) 44 cm.
77, A liquid flows tirough two capitlary tubes which are not connected to each other, under the same pres
"7 difference. The intérnal diameter of the two tubes are in the ratio of 2 : | and the lengths are in the rat
| : 2 The ratio of th rate of flow of the liguid through the two tubes is equal t0
o)) 32:¢ ' (2) 16:t - (3) 8:1 - (4) 4:1 . (5) 2.1 .
" 28. Two equal resistors connected in series across a battery of negligible internal resistarce, togther dissip:
power' of 10 W. if the same resistors are connected in parallel across the same battery. the total pt
dissipated is _ C
(N SW. (2) 10 W, (3) 20 W. . {4) 40 W. _ (5) 60 W.
26. Two particies 4 and B are moving in coneentric circles of radii R, and Ry such that their periods cf

roiation are same. The ratio  centripetal a::__celeration of A ;'5 ) ' .
: ceniripainl seceleration of 2 ,
T . J
PR o " . |
- R o B B 2 (5 o
3.
R Rq R, R,
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JU When, two objects A and B move with uniform speeds toward each other along a staight line, they get 5 m
closer to each other every second. if they move in the same ¢ direction along a straight iine with the original
specds they get I m closer, to each 9“"" every second. The speeds of A and B are t:sptc*wc.y

() sms’ :md 4 ms” () S n.n and 10 ms' (3) I ms "and 2 mis”

) Imstand | oms” (5) 2ms ' and | ms’ FETET
| Which vne of the following cannot be cuplnmcd using the Bernoulli's principic ©

~¢1) Curving ol the path of a spinning ball while moving ir air

=1 (2) Upwaid lift on an nc.nphnc (3) Action of a spray pump 5
(4) Motion of & rocket in space {5} Rise of smoke through a tall ciiimney
72, A small mass is kept on a horizontal circular table which can rotate about a vertical axis passing through

the centre of the table. The mass staits to slip when the angular velocity of the table becomes w. If the

distance to the mass from the centre of the tabie is doubled the minimum angular velocity required for the
mass o start slipping is

—3

D.m = (2) i;i 3) w. {ﬂﬁm. (5) 2 w.

33, A snm!‘ giass tube closed at one end is half-filled with mercury at room temperature The volume

expansivities of glass and mercury are Y, and Y, respect wely The mercury will occupy the {ull volume of
L the twbe when the temperature is .nl:r-asr.u by '

S o | |
1 th —. (2] =—., {31__‘_. 4) — . {3)

Y, Y., X-v, Y, -, Y +Y,

4. A tube of length /. closed at one end is slowly iowered vertically intc a hquid bath so ti:at the open end

ﬁfél dips in the liquid. The air inside the tube does not escape. If the length of the air cclumn inside the
= lube

c—

the atmosphcr'c pressure expressed in terms of the height of the hqud column is

(1) i’ . Q) H (3) 2H. (4) 3H. (5) 4H.
' .Inder cunstam environmental conditions, the time taken by a liquid to cooi fmn' 65 "C to 55 C ina mql?i.

at 30 "C is 5.0 minutes. The time taken Ly the liquid to cool from 55 ‘Co45°Cis
H]Sﬂmm - {2) 6.5 min. {3) 7.5 min. (4) 8.0 min. (5) 10.0 min.
[_, Two spherical conductors with radii R, and R, are separated by a very large distance and connected' by a

thin conducting wire, IF €, is lhe penuttmty of free space, the capacitance u'F' the system is

—

. /
|l i) 4"EH{RI + R-J' . . .;- ‘2} .ld'rrfﬂ _R l{y ) :3} 4ﬂ£ Rl . . ] ! N !
u - "‘.__ \ i Ri + R" . ) N R: ’ .L "X'"*_"

' 4R Ry S A
[|:41 Amre (R, -R,) - (5 - :
H R,- R

A char ee is distributed uniformiy with densny o over the surface of an lsolateu cﬂnducnub 5|J here of radius
~ ¢. The electric potentiai at the centre of the sphere i ts _
cr - o : o

20 @ 922 @ 2. @ ¢} 0
€, E €, o 26
Al unclugrmmd cable of length °4 km, consisting a pair of identical ccmduumb wires, has short some where
Je-lunu its length as shown in the figure.

B : - D

A s c .
Q_._. ,-...I..._... o w e ﬂaﬂ a ',‘5

JA person detects that the resistance across A-B and C-D are 3042 and 7042 respectivey. The distance to the
shorted position from A is :

¥ e
S

ph l km. . (2) 1.2 km. (3) 1.7 km. (4) 2 km. (5) 3 kmy,
1 & .

l
becomes —— when the l-mnd meniscus inside the tube i is at a depth H from the liquid surface uftn: bath, 0

T
/
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oL i i ::“I: of sodn waer is vpened as bubbles rise in the soda water. Assime that the initiai
aceeieration of ail the gas bubbies is a. When the. bottie [alls freely, then with respect 10 the bottle the gas

hubbles

T . )
(1) will rise with the same acceleration u, (2) |Il rise with an acceleration of (o + g)
(3) wiil rise with an "lCCE]L”n'!Uﬂ o! {fl‘ - ¥ i4) w Teinnim Sll"l.ll‘lllﬂl'}‘

($) will move down with an acceleration a.

18. A vertical capillary tube is partially immersed in water and the pressure inside the tube is graduaily
increased by pumping air into it. The lower ehd of the tube is at a depth /i beneath the water surface. As i
is varied the maximum pressure p that can exist inside the tube varies with h'ns -

P4 r P r r ' 1
: . I . - ) --l
i .i _ ' l !
. . . 1
)
' g i - !}I,
e —3

7 ______.._;;. [/ >
0 ho 0 h 0 A O ' h

. (2} (3) a (4) )
19, A train travelling with uniform velocity and sounding its whistle passes a stationary observer. The ratio of
the lrequencies heard bv the observer before and after t'*'te train passes nim is 6 : 5. If the speed of the _!

sound in air is 330 ms™ the speed ot the train is

TV

(1) 16 ms . T 2y 15 ms. 3) 20 ms. 14) 25 ms’ (5) 30 rr;;;' -
50, i A.B and C are three Bovlean variables, the output. F. is given by r, FoeoF A
CunF=A+BC . - @F={B +C)A S S 3TN
1 . _ - N C (] B"?! .--"._a\..’!., &
' .3;-|-={A+3}c' ) F={c+8 ) A (5) £ = A+ BC. B
K : A

3l. The figure shows a potemlomelcr circuit which can be used to
" determine the e.m.l. E. of a ce;! E, is the em.f of l'u:?stmdnrd cell.

Which of the foiiowing statement is incorrect —e,_.'i‘rur' i the propere . DRI

function of the cireuit ? . o : i I E . .

(i) £, should be gieater than E. . l "r't—o C;

(23 The internal resistance of the siandard cell is not importaet - .5

{3) The balance points depend on the internal resisiance of the cell A:
(4} The terminals of all the celis shown are connecled ..orrec'iy
(5) The celi A should soppiy a steady cuirent to the slide wire. ' ' .

_Refractive index of the materiai of each opticai eleraent shown in the foilowing di agrams is less then that

¢ of ils surroending medium. Which shows the correct ray diagram 7'

=l
(8]

:,_ . - ‘_'I
—_ _,.:v'/_—_h;_,..-*f"’

=
: _":}/\\

(4)

L j X
(1} -iv rr iy '#\\

'3, When two organ pipes of lengths 50 cm and 50.5 cm are sounded topether 3 beats per-sccond are heard. ir
the end corrections ate neglected. the frequencies of the pipes are respectively.

(1) 303 Hz and 300 Hz, —. (2} 300 Hz and 303 Hz. (3) 150°¢ 'z and 153 Hz.
{(4) 153 liz and 150 Hiz, (5) 203 Hz and 200 Hz. : 2kg

4. Iwo blocks 4 and 3 of masses 2 kg and | kg respectively are in contact on a
frictionless iable. when a horizontz! force F is-applied on 4 as shown in the

ihy
ligure, the force exerted by B on 4 is | N. if instead the same force is appued i
o 8 1n the opposite direction. the force exerted by 4 on B is

N
) _ _ N _J_ _Lr
=JU§N. (2) § N: (3) 2N. - (4) 4N. (5) 5 M.

Losing. oofnLoand o osphesn. aft of e came siess e radius with monanle o DR de e and v
(e > By > 1) respectiv ely about their axes, roll down withou? slipping on an inclined plane -from a given
height. ,“ the times twken for the ring. disc and spheie to reach the bottlom of the pline are ¢. 1. and 1.
respectively | tien. " ' -
I i 1 . €8 Lo’ - _ - -

th tf‘n N Cry =1 =i, 3y >5>e (e >y =1 - By <

L%
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40,

41,

The variation of the electric field intens:t

ity. E. across an idcal p-n junction 15 best represenied by Iy

LB A ‘ h"\ kA "

—
I | m . P “ " p :. iu
l . sisabassaslasann FUFEEES, [ e

n L ) @ (3 15)
. 2 e I B
The raiio l;— for the given voltage divider circuit is equal o H?
L @ L. 3 L. :
i) ? . (2) B I 4
@ L 5) L+ [%
R 2 —o
Angufar momentum of a system is _ f\
(A1 conserved only when the resultant force on it is zero. ¥
<

<43,

44

45,

6.

(1) Parallel plate capacitor with air between the plates.
"(2) Parallel plate capacitor with a metai slab in between the plates. -

=

(B) in the same direction as its anguiar velocity. b
(C) independent of the mass d.s.nbutmn of the system.

Of the above statements. : :

(1} only (A) is true. . (2) only (B) is true. (3} only {C) is true.

id) ﬂnlv (B) and (C) are true. - {(5) all (A), (B) and (C) are true.

|-
=
. T'he distances travelled by an object falling freely I'rcm rest during first, second and third seconds are’ L

ratio
(h1:2:3: (2) i:4:6: , (3}! I4]II:!:'!: (5 It X :
Tie figure shows the variation of the electric pt}lc"lliﬂl (V) o a system : |
along a panicular direction . : _ .Y 'y ] .

The system car be a charl..ed

{3) Parallei plate capac.tur with a d1=len.tnc slab in bctween the plates.
{4) conducting sphere. . .
(5) Conducting sphere situated inside a charmed concentric spherical
conducting shell. _ ' L_ I
The radius of the earth is R and g is the acceleration due to gravity at the
eaith s surface . The gain in potential energy of an object of mass n1 r?ned from the surface of the e: §

ahmghths ) '-'"""F'j' ) V' (‘.-l.le i - ks d

A :
(1) -‘;- mgR. (1’} ng (3) mgR. . (4) ?,mgﬂ. (5) 4mgR.
One end oi & metn;'wiie of leng,lh L and cross—sectional area A is ticd to the ceiling. The other &

connected to a massless spring of spring constant k. A hndy of mass m 'umgs from the free end of
spring. !f the Young's moduius of the materia} of the wire is ¥. the total extension of the system is -

, gl ) 5y M i ;!
(- : (2)—=. (3) + :
¥4 k e [?.‘4 T] | .
(L, 2 ' | L f
(43 =4+ =. (5) m [— -—-] . =
iomg 7 £ T Y4 d
Two blocks P and «J »f masses a1, and m, (m,> m,) are kept on a smooth' horizontal table. The blt}n s
attached o the ends - f‘nmpressed light spring C, and are C 5_-—-"_] ﬁ;
hold stationary by a sti. -+ S o wn i+, ihe figure. |_ P mpl— o ©
When the string is cut, gl -
tA) the wta! momentum of the bl . s zeio. T i .
b ihe forces on the blocks exer the spemg are equal in mm.n.tudr:
(C) ininally the block P maves 17 ‘er ian Q) ; i
U1 the above statements, ' ! o
1) nnll} (A) is true. (2) only (B) is ture. (3) only (A) and (B) are true. ﬁl
(4) omiy (B) and (C) are true (5) all (A). (B) and (C) are true. :

=



56

57.

58.

59.

60.

[l
m'me cireuit shown R is a varinble resistor and Re has o fixed .
v H H i
t*:n.uc: When R is at its maximum value, the transistor is biased in ny
e active region, When R is gradually decreased P
(A)the base current 1, increases. -
(B) the collector current | decrenses. '
(C1 the output voltage V _ decreases. — !
Of the above statements, 2 i
(1) only (A) is true. {2) only {B) is true.
{3) only (C) is tiue, (4) only {A) nnd (B) are true.

¢5) only (A) and (C) are truc.

As shown in the figure, a well lagged metal rod AB has a cylindrical cavity
at its centre. The cavity is filled with a thermal insulating material, If the two

ratures 100 °C and 0°C
e PQ of the

4

a-1->ﬁ» "Li—‘

ends A and B of the rod are maintained at the tempe
respectively the variation of temperature (@) slong the dotted lin

at steady stote is bag) represented by
e :

(4)

A conduciing sphere and & concentric conducting spherical shell carry charges

+Q and -Q respectively , as shown in the figure. .
The variation of the electric field intensity E, with radial distance r from the

centre (2 is best represented by.

o " B 0 3
M T e @)
An ideal gas can be taken from an initial state i to a final state f by the. | ig=
processes i —fori —d— for i —b ~ fas shown on the P — V diagram. |
Consider tie following statements: o _ : : -
(A) Maximum work .is done by the system curing 'the process iaf. ‘
(B) The change in interna! energy of the systen: is the same for ak three b
- processes. : S . N [;Fj
(C) The maximum heat absorption occurs during the process ibf. _ -
Of the above statements. - i ) T . _ o
(1) only (A} is true. (2) only (B) is ture. : © (3) only (C) - —
is true. : - . - : - ln
(4) oniy (A) and (B) are true. (5) all (A), (B) and (C) are true. - - . ]
A long bar magnet is held vertically and made to move with a constant velocity, ¥ in the -]_! v [
dircetion shown so that its north pole is very ciose to a horizontal conducting sheet. Ju
Which of the fellowine diaprams best represents the eddy currents induced in the sheet ? =
. < = awty 8
TR L : ﬂ
L A (“; /f ﬁ
' Y] }0' . .
AN o . QD L
. } L - [3] .
[ - ] U

! @-} /,‘ o .. 116

P—
b
it
I'-
1
}
H
i
L
w=—



