ICEEN® m\m Ve

) | PAPER |
i. :.:f;!iéh ari['_th.. f'oiidwing quantities has units 7
ocflicient of frictlop 2} Sir 3 fopie .
(4) refractive index I1(::1) ax;nislv.ty (20 malative numidity
2. _Which one of the following pzits contains one vector qus
= Y ntit y and one n
bl $ ) displacement, ncceieration (2) power, speed 3) wuftfa;:tf::;’g,:@
L@_fnrhc kinetic encrgy (3) momentum, ve! oclty '
3. Figure shows the main scale, M, and the vemnier acaie V, of & mensur'ng (“ N\_
instrument, The least count of the instrument is ' P
(1) 2.05 mm (2) 0.10 mm - (3) 0.15 mm l| ‘
[ﬁ) 6.20 mm - (5) 0.25 mm - tmm' s

4,
A, Th 'M [
=t A e given I-tube has both ends sealed ‘and contains a figuid of densi ly o the bmaL
A |k arm has twice thé cross-sectional zrea of that of the narrow erm. If P, and P, s.retbe w’i

|
pressures of the trapped air, P, is equal to é
(1) P,. ' (2) P+ hpg. () P,- hpg. | Lf»._@'_
(4 P+ 2hpg (5) P+ bog. ™
] - L-n.‘,g
f/S,,»ﬁm cbject of mass 3 kg is accelerated from rest by a cuneian. resuitant force of 9 N. the speed of the object -
when it has travelled a distance of 4 m is AF v s bro : ~
(1) 72 ms" : (2) 36 ms" - 3) 9 ns' i (4) é6ms’ S (%) 3ms! LA
6. The thermometric substance used in a thermometer must ‘ '
(1) remain a liquid over the entire range of temperature to be '1185.1&”311 : : e ™
(2) have a property whose value increases linearly with ‘terrperntu"e ' L
(3) have a property that varies with temperature. _ =,
(4) obeys Boyle's law (5} have e constant € xrmns:wty . g B

7. A cylinder. 4, contains an idezl gas at a pressure of 600kPa. An identical cylines, B, contains the same gas, |
at a perssure of 200 kPa, and both cylinders are at the same temperature. the ratm :

ensity of the gas in 4. . - -

is 'E(il.ﬂ; tn : . . [

uf‘ﬁsﬂ'y of the gas in B _ o |

(1) L @ L SC) V2. 0 wf_ . (33
'\fﬁ- .

8. A fixed mass of an ideal gas’at. pr.ssure Pis couued at constant volume until the pressure becomes -
What will be the root mean aquare speed of tlw gas molecules if their r.m.s. speed was originally C?

1. | @ = 3) J— @ V2C - S y2c '
9. As shaw:n in ‘°he figure, a beam of parauel rays is incident on 2 concave mirror of
radius of curvature R. These rays wﬂ’ be converged to a point. :
(N A. @B ' (3 C. @4 D \S} E-
~ 10. The rompcu“d mi cruscupe abﬂec.we that will. produce f:he greaaest angular

magnification with a given eyepiece must be a -

(1) Concave lens of focal -length 20 cm. ~ (2) convex iens of .ocal length 20
cm.

(3) convex lens of focai leagth [5 cm. " (4) concave lens of tocal length 10 cm.

(S) convex lens of foca! lcngi‘.l* 10 cm. |
" ,hmES
11. Two conductors A and B of uniform cross- sectlon and made of the same material have equal VO

Bis
the area of cross-section of A is four times that of B ard the resi istance of A is 2 2, the resistance of

N’H

(1) 2. (2) 4 Q. 3) 8 .. (4) 16% . : :5’_);32’
03 WiaD f 0 wroen By Teercasing Mrequency of the Rllowing eke?magﬁe Cc Wa :

(A) visible light . (B) VHF television waves ~ (C) UHF television waves (D) FMDradm wave

(1) ACBD @ ABCD  (3) DCBA () DBCA (5).CBA.

46 AR IRy s



N
13, Consider the fallow ng stalcmcrls rcgardwg eiectromagnetic waves.
' (A).They sll have the same speed in any medium.
(B) They are tmnsvtrsc waves,
{C) A material medmm is not essential E'm- their p-npagauon
of .he above statements.

(1) oniy B is true. ! (2) only B and C are true. - (3) onl}' A and C are true.
(4) only A and B are true. .(5) all A,B and C are true, :
14. Consider the following stmemcms made about magnets, ' -

(A) Most common pcdnancnl magnets are made from alioys containing Fc, with Ni or Co.
(B) if a permanent magnet is heated it may loose its magnetism.
{C) If a bar magnet is carefully broken into two equal haives along its axis of r-nagneusatmn, ench
piece will be an equaily strong magnet.
Of the above statements ' R "
(1) only B is true. ) {2) only A and B are true. 3) cnly A and C are true.
{(4) oaly B and C are true. (5) all A,B and C are true.
15. Mercury . wil! contract in volume by 0.01%, when sunjectcd to a nei pressure of 2. 6x10° Pa. the. bulk
rﬂouuius of mercury is v
} 2.6x10" Pa (2) 2. le"‘Fa (3) 2.6x10°Pa  (4) 2.6x10°Pa.  (5) 2.6x10" Pa -
16. A pa*ttclc of mass m lies at the centre of a uniforin circular ring of mass M and radius R. The magnitude of
the gravitational force acting on m due to M is

GMm G Mm L —
ne - {2) . qy - MM . . . i —_
M) 3GiMm 2R ( ) R (C—.___m @
m [ — A

(4) Rg . 5 equa. to infinity.

7. An object starts from rest and moves with a constant accelemwn. which of the following graphs best
represents the Variation of its kinetic energy E with mstnnca inwe'!ed al ' -

o d 00 4 ¢ d T S
a (2) 3 , 108 > .

‘8. An object of mass 5 kg is subjected to a resuitant force F which varies wnh HN}T
time 'as shown in the graph. the momentum gained by the object in the 10sis - sl...

(1) 0. _ (2) SNs. . (3) 40 Ns.

(4) 50 Ns. . (5) 60 Ns. ' .
9. Two identical copper calorimeters of mass 100 g each contain 60 g of water
and 140 g of another liquid respectively. the specl‘ic heat capacity of copper. is
400 ; kg K and that of water is 4200.J i r.g 'k . Under similar conditions, both calorimeters are foanri to

take 4C minutes tc cool from 67 ‘Cto 27 ‘e the spemﬁc heat capacity of the uquld is .

(1) 600 J kg" K (g) 1200 J kg K" (3) 1800 J kg K"
(4) 2400 J kg K" (5) 3000 J kg" K

0. Which one of the fﬂllowmg when doubled lead to the greatest increase in pressure of an ideal gas in a
container ?
(1 numtfer of molecules of the gas  {2) root mean square speed of the molecules
(3) Kelvin temperature of the gas (4) volume of the container (5) mass of the gas
21. An astronomical telescope in norma!l adjustment consists of two lenses of focal length 80 cm+and 4 cm,
consider the oilowmg statements.
(A) The eyepiece is the one with the least power.
(B The angular magnification of the telescope is 20.
('} The scparation of the lenses is 84 s,
O the abovo statements.

1) only A is true. (2) only B is true. ' (3) only A and B are tra
(4 anly B and C are wue.  (5) all AB and C are true. gl ] -

o a‘ﬁ'é mi"’i

L - .
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22,

23.

24,

25.

26.

28.

29.

3o.

A convex lens of focal iength 8 cm. is placed 2 cm to the left of a . | '|

concave lens of focal length 6 cm, A paralle! monochromatic iigth beam .L . \

of diameter 1 cm is incident on the convex lens from the left as shown in 1 em — — _— -
the figure. the emergent beam from the concave lens wil} ' -;r—»- .

(1) diverge. (2) converge. ﬁ_ic_m..;.'.

(3) be a parallel beam of diameter | cm. (4) be a paralle! beam of diameter jess than ! cm.

(5) be a paraiicl beam of diameter greater than l cm.
A battery of negligible internal resistance and em.f. E is connected — ;
: - T . 1 G.AE. v as ' .
shown, the potential difference acress A and B is. | d‘g" W R !
R

. g ET. R
moE @ E e i w® E. ® £ 1 1

— . ' Il_______l_._ l__ .
ny =~ % 1542 In the circuit shown each cell has negligibie intemal resistance. the reading i,

the voitmeter, V, is

-“ﬂé ._,_1 gy (1) 0. (2)3V. 3) 6 V.
= 4) 9V () 12V. _ 10 In 1o

Apcin—r B

Ten resistors each of resistance | 2 are connected to form a closed icop |0 10V
ABCD as shown. A cell of em.f. 10V is connected between A and C, If the !
celi has negligible internal resistance, the potential difference between D and ln¥ \J!

B is.

: : L r——tn—>
(1) 2 V. (2) 4 V. (3) 6 V. (4) 8 V. (5) 10'V. D0 10 1o
Electricity is transmitted across a country at a very high voitage. This is
(1) because generators produce electricity at high voltages. :
{2) because 1_1|gh voltage is needed to push electrons a, iong' way.
(3) because it allows a larger current to flow. _ : s ‘ . :
(4) to prevent pecple damaging the transmission lines. ' | ‘ \
(5) because more power can be sent efficiently. ‘ | '. \ |
¥ : . . I | ' |
. Three pipes 4,8 and C shown have the same length. 4 is closed at both ends and , -, _j b 5
contains air at atmospheric pressure. B is colosed at one end and C.is open at both ~ = 4 B .
ends. If the air inside the pipes is made to vibrate, the ratio of the fundamental
frequencies of the respective air columns in the ‘pipes, is (neglect the end
corrections of the pipes) ' ' ' _ . _
() 1:2:1 @1:2:3 0 Mt ir @y R
Consider the following statements made about vibrating air column inside a tube closeu o . . €nEE
(A) The frequency of the first overtone is twice that of the fundamental. '
(8) The maximum air pressure occurs at the closed end of the tube.
_ (C) The wavelength of the air column changes with humidity.
Of the above statements. - ' oo .
(1) only A is true. (2) only B is true. . (3) only C is-true.
(4) oniy B and C are true.: (5) "all A,B and C are false.
Which one of the foliowing statements is true regarding the capacitance of a parallel 1 < capuviv
(1) It does not depend on the distance between the plates.
(2) It decreases when a diciectric is placed between the plates.
(3) It's units is J c' '
(4) It is independent of the charge.
(5) It is definde as the energy required to move a unit charge from one plate to the ther.
Suppose a charged particle is found in the space between two paraliel metal plat.s which . laced n
evacuated tube. If a constant potential difference is maintained between the pldes anc i scpara

between the plates, d, is varied, the electric force experienced by the charged particle’is prop.tional to

) @ d . ®d” @d' (5) f

x . . L ——
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32.
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3s.

37.

38.

39.

40.
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An elcciron‘muving 'I[Z:TiZlJﬂlﬂily enters a region of space with & uniform
magnetic field acting at hn angle with the horizontai as indicated in the figure,
Due to the magnetic fieid the ciectron will experiences & force in a direction
(1} Perpendicular and info the paper.
(2) perpendicuiar and out of the paper.
(3) lowards A - (4) towards C {5) towards D
Which of the following can be niensured in joules 7

(A) work done by & force.

(B) Gravitational notentinl encrgy.

(C) Moment of a force.
{1y A only. 1 (2) A ond B only. (3) B and C only.
(4) A and C only. ©{5) Al A,B and C.
Which of the foilowing sets of forces never produces a zerc resultant?
(1) SN, SN, 5N . (2) 5N, SN, I0N (3) SN, 10N, ION
(4) 10N, 10N, 20N " (5) SN, ION, 20N
A Llock A, of weight 4 N is kept on another block, B, of weight 12 M which
rests on floor F as shown in the figure,. 4 is connected to the well by an
inextensible light rod, If the coefficient of static friction berween A and B and,

B and F are the same and is equal to ::- , the minimum force £ required to P B |

W‘&"!‘Wm
drag B 1o the lcfl is
(Iy I N (2) 2N, (3)3N. . (4) 4 N. (5) 5N,
. _

R

rE iyl

K

%

A person bends over and touches his toes as shown in the figure. the center of gmvity
of the person is most likely tc be found at.
(1A . (2) B 3)C
(4) D (5) E

A child of weight ¥ hangs at rest from the ends of a iight inextensible rope as shown:in the
figure. if the weight of the spring balance, .g.is negligible, the reading on its scale is

o @ E. ON- (4) w. (3) 2.

¢

AN .
The diagtam shows a uniform rod resting horizontally on two supports X and Y. The lengths PQ, QR, RS
and ST are equai . As Y moves from S to T, keeping X stationary, the reaction or the rod, due to X

(3) increases and that due to Y also increases.

A uniform cyliridrical vessel is filied with a liquid of volume expansivity ¥ to a-height h,. The linear

(1) decreases and that due to Y increases.: P, Q R g T
(4) decreases and that due to Y also decreases. 4
expansivity of the material of the cylinder is &. If the temperature of the system is increased by 8, the new

(2) increases and that due to Y decreases. ' m l — {
(5) remains equa! to that due to Y. - oo X Y

height 4 of the liquid level is given by : ' .

(1) h=h, (1+c§) (2) h= f_:,, [1+ (Y-3x)0] | .

(3) h =M (1+Y0) . " (4) h=h,(1+Y6) (5) h=h, (1+28) (1+Y0)
(1+2cx6) - :

[

The temperature of a hot liquid- wax in a container of negligible heat capacity fails at a rate 2 K ‘per
minute before it just begins to solidify. The temperature then remains steady for 10 min. by which time the

o as o . snecific latent heat of fusion of wax '
tiquid has all solidified. The ratio - L i
7y .

I . : | _sp-e;ic lieat capacity of liquid - wax s eq-.I:al "
M K @ [k (33 1 K. (4) 10K, (5} 20 K.
Two planc miirors are sct-up at right angles-to cach other as shown. which of the following j'rﬁ-%
ﬂ:i‘t:}!‘gms best represents the images seen in the mirrors when an object. P, is placed between %
Nl
: NEENREE d 1" W 1! S _:’
m. 7@ (3) 4y (5)
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D E— = &, e

bt r'] r q
An object is placed on the principal axis of a convex lens. A ray of light PO which
originates from the mid- point, P, on the object is drawn as shown in the !'if;urc.
Which of the points A4,B8,C.D or £'is ihe correct continuation of the ray PQ? — [i
(1 A (2) B (3 C ,
(4 D (5) E
. E : ) '8
A namrow bedm of white light falls normally on the surface XZ Q'I >p [a{
of a glass prism as shown in the figure. It subsequently, makes I
an angle of incidence of 41° 15" at the face XY of the prism, this being the critica
angle for yeliow light for the giass- air interface. The blue component of the whit |

43.

44,

45.

46.

47.

48.

light travels along

(1) OA (2) OB (3) OC 4) OB (5) OF
Four resistors are arranged to form a square as shown in the figure. The rcsisttnncc l‘—\&;—'-' Q ?
of the square is a maximuin across ' ‘ |
()PandQ (20QandR (3) RandS (4) Sand P(5) Qand § - zn% | %49 1
In the figure shown, R represents a coil immersed in a S R
beaker of water , W represents two long parallel wires, P b _
and P represents a copper voltameter, ' P ’ o |
After closing the switch S it is observed that heat is _I_ ||

generated in water at a rate H, the force between the W HIE
wires is F, and copper is deposited in P at a rate M. i | |
which of the following proportionalitics correctly T
connects H with M and F? . } B R .
(DHaMandHo F ' @Ho MandHo F () Ha M and H o F
M Hao JMand Ho F ' (5) HaM and H ¢ F ]
An object dropped from a height h bounces back from the floor to a height -é . Which of the follow
velecity (V) time (1) graphs best represents the motion of the object? )

V4 VY oA v VT v"i\"'

/ /
0 o V);‘ 0 0L o5 : HC
(1) (2) I (3 4 ‘

(5) ,
A soap bubble is formed at one end of a vertical capiliary tube which contains a liquid column A_l
as shown in the figure. Which of the following graphs best represents the variation of the ;

pressure P from O to A along the direction OA? \\'J

PT Pl P'?[ PT P‘}"
= |——|/|— : N!‘" Jj\/— ‘r\/—
d——jr i | yid yidh i

(1) (2) (3) (4) (5)

An air bubble liberated fron: the bed of a decp sea is moving upwards. Which of the following grapis
represents the variation of speed (V) of the air bubble with time (? :

v v ¢ v v v 4
U

0 t
Ot Ot Ot 0@ ORI
A mass of 0.4 kg is suspended from a light spring as shnwn.l A §:cond mass _:}f 0.2 kg 1s
suspended from the first by a thread. When the system is in equilibrium the thread is burnt.

The initial acceleration of the 0.4 kg mass wili be 0.4
(1) 10 ms—? (2; 5m s—? (3) 42-0 m S_: 7

-3 3 3 ' U a‘; 1
(4) 10ms™ (5) 20 m s~

50



49. Figure, shows the variation of thie electrostatic potentiai, V, along the '::—dh;i:ci.ion. \fhi? \'
one of the following cuives best represents the variation of the electric field intensiy, E,
along the saime direction?

. E k{. ’i‘ E{ E
AN iy
oy Ty 0 x B F’
| W e e @

C N

' i i H .

50. Tweo circular conducting loops are placed at right angles to each other us'i_:_mwr:‘-.n
the figure. The radius of the vertical loop is 7 and it carries a current j:} 1e radius
of the horizontal loop is 3r and it carries a current 41 The magnitude of the
magnetic flux density at the common centre O is

. Ul 19} SH oI 4 Tu,! {5) 2_5;E£f.
M === @ 5= 0 == @ g " e

51. Two small spheres of equa! masses are suspended from two identical iight inextensible strings. The free
“ends of the strings are connected to a common point at the ceiling . One sphere has a charge + Q and the
other has a charge + 2Q. If the string attached to Q iiakes an angle & with the vertical, the angle that the
other string makes with the vertical is _ N

8

) 0. O 3) '_(4)3. (5)26.

52. Figure shows the variation o. i+ difi-iv . b, . ‘ween the dry and wet bulb h‘i’

thermometer readings with time, » 3> ide ©.10m  #ne . kept at constant Eenlpe:?ﬁum.'
Which one of the following curves best represems the variation of the reiative - . .

£ 1 I,

humidity (RH) inside the room with 17 ri I - > &
RH 4 - RH T RH ,? ) T RHA g A
O Y PR N .
by oo ' ——— :
OB @ g©) @) ©)

§3. The tota! volume of a mixture of air and an unsaturated vapour is decreased at a constant temperature. if P

is the total pressure and ¥ is the volume of the mixture, which of the follewing best represents the variation
of PV with V7?7 o : '

| fr\]‘ v *J_ ‘il‘ N N
’ ’ e Y = : — Lw—----b

: y | S

m v ) ¥ [ T SR ) IR O B
54. A metal bar PQ encloses a section XY of another material as shown in the

figere. The ends of the bar are maintzined at different temperatures. The

temperature difference between XY at the steady state is independent of R ANKRXRARELE
(1) the temperature difference between P and Q ' '
- (2} the material of the bar PQ

(3) the length of XY

(4) the material of XY
*{5) the position of XY aiong PQ

5. In the figure the points L,V and E represent the live, neutral and earth contacts K
- of the 240 V a.c. socket. PQ is the heating element of a kettle, Kand Fisa ,~—XN [:5' . |
contact on the metal casing of it. For the safety operation of tie helthe Wi (& g _-—:!F ‘é I
swateh has in he eonnected between. %%—— T g :
(1) S andd I : (2) S and F. " (3) Tand Q. —_
1k} Foamd Q - (5} Fand T,
51
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56. Two smali spheres carrying charges + Q anc - Q ere placed at x = 0 and 4y o
x = R respectively as shown in the figure. : ;"“‘—"—- —_——— >
. R = |I
Which of the following graphs best represents the variation of electric potential ¥, with distance x. E‘Bﬂ
' v : v A

m , (2) @) 4 (s)
57. Figure shows & circuit used to regulate the brightness of a bulb. Terminals A
A and B are connected to.the main power supply and the sliding key ¥ is ?
moved across the resistor R. : : L " J
Consider the following staiements : : . {
(A) If P is at C, the bulb glows with fis full brightness. - . l , ‘ :
(B} The power dissipation in R is same whether P is at C or D.
(C) The total power consumption is always ihe same. '
Of the above statements . T '
(1) only A is true. . (2) onaly B is true. (3) only C is true,
(4} only A and B are true. (5) all A,B and C are false. ' o |
58. Two conducting coii¢ X and Y are placed ciose to each other with their [T m [:l

axes in the same ‘ine as shown in the figure. The current, i, in coil Xis , It | Y
. X . . . R : l " L..-MM\....!
varied with time, ¢, as shown. ' : | ' . R 1!
Which of the foliowing graphs best represents the variation of the =
induced current. i,. through the resistor R with 7% (consider the direction of * if
the current through R to the lef? to be positive.) ||

0L/

I.y s B ' i}‘ ' j'.}_.? . i”"%". I ii"‘i‘ . -
AL T
O —>t0 5 . 2t° O_‘_TSFT—"L“_"OFTL'

_ -.(|1).> ) B ) CO (5) : 5 :
59. A certain length ‘of a sonometer wire when-vibrated with another sonometer wire produced 2 beats fl
second in two separate instances for lengths of 122 cm and 120 cm of .this second sonometer wire. "."Ll-:

tension of the second wire was the same for both occasions and they were made tc vibrate at the sam

overtone. The frequency of vibration of the {irst wire is _ i
(1) 238 Hz. (2) 240Hz. =~ (3) 242 Hz . (4) 244 Hz. {5) 246 Hz.

60. A piece of cork is tied to ‘}he' botiom of a container of water by a light inextensible _ |
string as shown in the figure. When the container is moved horizontally to the left | — .___.__-l
with a constant acceleration, Which of the following diagrams best represents the = =Q — =
changs observed in the water surface and the direction of the string? - == {="==2




