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Instructions to Candidates V

1. In addition to this question paper, you r sheet for part A and answer paper for
part B.

2.

On the answer sheet for part A, fill herexgt carefully in the space providedNLY
IN BLOCK CAPITALS.
Incomplete / incorrect / carelessl iformaton may disqualify your

candidature.

3. Onpart A answer sheet, use
marking answers.

4, Part A has two sections. (Q. Nos.1 tpe#th question h&2OUR alternatives,
out of which only one is ¢ oose the cdradternative and mark a crogs) in the
corresponding box onythe answer sheet.

BLACK BALL PEN for making entries and

For example, . a b c d

number of these , or 1) may be correct. Nae to marlALL correct
alternatives and mark’a crd¥9 for each, like

22
Part A2 (Q.N@\z} has four alternativesaaoheQuestion, but any

Q.No.| a b c d
44

o

For Part Al, each correct answer gets 3 marks; wrong answelgatsalty of 1 markzor
Part A2 full marks are 6 for each question, you get thenerwh
ALL correct answers only are marked.

Any rough work should be done only on the sheatsiged with part B answer paper.
Use of nonprogrammable calculator is allowed.
No candidate should leave the examination halligetffite completion of the examination.

After submitting your answerpapers, read the imsibns regarding evaluation given at the
end of the question paper.
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PLEASE DO NOT MAKE ANYMARK OTHER THAN (X) IN THE SPACE PROVIDED ON
THE ANSWER SHEET OF PART A.

Answer sheets for part A are evaluated with tHp bea machine. Due to thi§HANGE OF
ENTRY IS NOT ALLOWED

Scratching or overwriting may result in wrong scoreDO NOT WRITE ANYTHING ON BACK
SIDE OF PART A ANSWER SHEET.
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emxby a + bt/ (c + a) wheré is time
jons of lz aespectively are

1) The distance traveled by an obj
and a, b, c are constants. Th

@ LT [T
(b) [LT?, LT
© [LTHILTY Q
(d) [LTLLT?
2) A person throws v&uﬂoaﬂs per second with the same velocity. He
throws a ball wh er th€ previous one is atighdst point. The height to

which the balls
(@ g/ .

(b) 2gn
(c) g/arf
(d) 2grf

3) A particle moves at a constant spedtbm point A to point B along a circle of
radiusr. If points A and B have an angular separatiap,dhe Magnitude
Of change in velocity in moving from & B is

(@) zero
(b) 2vsin (g/2)
(c) 2vsing

(d) 2vcos@g/2)

4) Two pulley arrangements (A)and (B) are as showthérfigure.Neglect the

masses of the ropes and pulleys and the frictidheaéixle of the pulleys.The ratio

of the acceleration of mass in arrangement (A) to that arrangement (B) is



(A) (B)

n v F=2mg

i <
@ 11 Q

(b) 1:2
(c) 1:3
(d 21
5) A particle of m de to move with uniform speedlong the perimeter of

a regular hexagmgnitude of impulse applieebah corner is

(e) mv

fH  mws
(9) mv2
(h) mv+3

6) The maximum tension in the string of a penduluthise times the minimum
tension. Ifgo be the angular amplitude, cgg is

@ 1/2
(b) 3/4
c) 3/5
d 2/3

7) A body of mass #h at rest explodes into three fragments. Tow offthgments,
each of mase1 move with speed in mutually perpendicular directions. Total
kinetic energy released in the process is

(@ mv
(b) 3mv/2
(c) 2mv

d) 3mv



8) Two masses andM are attached to strings a@
tang is ‘

the figuregunlibrium

(a) 1+ (2v/m)

(b) 1+(2WVM) a
(©) 1+ M/2m) Q
& and 3 kg are connectednstal wire of cross

(d) 1+ (vV2m)
9) Two bodies of m S
N stress of metal wire is 2.5 GPa. The maxn forceF
g block so that wire dustebreak is.

section 0.04 m
that can be ap

3kg

(@) 100N
(b) 150 N
(c) 200N
(d) 250N

10) A ball floats on mercury in a container with voleiw, inside mercury. If the
container is now covered and the air inside is peoimuut, volumé/; is found to
be under mercury. Then,



(@ V1=V,
(b) Vi>V,
(©) V2>V
(d V,=0

11) Pressure of one litre of nitrogen=< 1.4) is 500 cm of mercury. It is compressed
adiabatically to 990 cc.The final pressure of the (in of mercury) is

(a) 507
(b) 505
(c) 495
(d) 502

12) Two identical rings A and B are acted upon bytass 5 andz g respectively.
A is rotating about an axis passing through theéezesf mass and perpendicular to

the plane of the ring. B is rotating about a chatrd distancél/./2) times the
radius of the ring. If the angular accelerationh& ring is the same, then

(@ ta=ts

(b) tasts

(C) ta<tls

(d) nothing can be said abauf and ; as data are insufficient.

13) Two satellites Sand $ revolve around a planet in coplanar circular arbitthe
same sense. Their periods of revolution are 1 hodr8 hours respectively. The
radius of the orbit of $ 10’km. When $is closest to § the angular speed of S
as observed by an astronaut {nsS

(@) p rad /hr

(b) p /3 rad/hr
(c) 2p rad /hr
(d) p /2 rad/hr

14) If a section of a soap bubble of radiusy a plane through its centre is
considered, the force on one half due to surfatgda is

(@) 20 1T
(b) 4p rT
(c) pr*T
(d) prT



15) Volume of a gas,, C, =g) expands from a volumé to 2V at constant pressure
p.The change in internal energy is

(@ R/(@-1)
(b) pv

(c) pVi(g -1)

(d) gpV/(g-1)

16) A satellite is revolving round the earth with aabispeeds,. If it is
imagined to stop suddenly, the speed witlcivht will strike the surface of the
earth would bev{ — escape velocity of a body from earth’s surface)

(@) V& / Vo

(b) vo

(©) Ve —Vo %) ?
(d) (&> -2 v) **

17) A car moves with a speed of 60 km / hr from péirib point B and then with the
speed of 40km / hr from point B to point C. Furtitenoves to a point D with a
speed equal to its average speed between A anoir@ A B, C and D are
collinear and equidistant. The average speed atahbetween A and D is

(@ 30km/hr
(b) 50 km / hr
(c) 48km/hr
(d) 60 km/ hr

18)18) A long thin rod AB is charged uniformly. Theeefric field at a point C is
directed

A++++++++++++H+++++H B

(a) parallel to the rod
(b) perpendicular to the rod



(c) along the bisector of the angle ACB
(d) along a line dividing the angle ACB in théioeBC: AC

19) An electric field is given b¥ =yi +xi volt/ m. The work done in moving a
charge of 10nC from a point; =3ii +4i to anotherg=2i +61 is

(a) 105 J

(b) -10y/5J

(c) 10v2 x 10°J
(d) zero

20) When the switch S is closed in the circuit shdaetow, the current that flows

through it is
10 15
+15V
+1%V—ANW\/%/\/\/\/—‘

(a) zero

(b) 15/26A

(c) 15/13A

(d) 5/26A

21) In a standing wave formed as a result of reftecfrom a surface, the ratio of the
amplitude at an antinode to that at node iEhe fraction of energy that is reflected is

(@) [6<1)/x°
(b) [x/(x+ 1)F
(c) [(¢-1)/(x+1)”
(d) [1K2

22) The fundamental frequency of a sonometer widemgth | isn,. A bridge is now
introduced at a distance df<<l) from the centre of the wire. The length of wire
on the two side of the bridge are now vibratecdh&irtfundamental modes. Then,
the beat frequency nearly is



@) n, I/
(b) 8n I/l
(©) 2n, 1/l
(d) ny 1/2

23) Two open organ pipes of fundamental frequengiesdn, are joined in series.
The fundamental frequency of the new pipe so obthimill be

(@ n+n
(b) mny /(N 4np)
(c) niny/ (N —y)

(d) J(n*+n)

24) The specific heat of a solid at low temperatungegaaccording to the relatian=
k T® wherek is a constant. The heat required to raise the teatyre of a mass
of suchasolidfromT=0Kt®=20K s

(@) 2 10" mk

(b) 4 10"mk

(c) 8 10'mk

(d) 16 10'mk

25)25) In case of an adiabatic process the corréatior in terms of pressupeand
densityp of a gas is

(@ pp’ =constant
(b) py’ p¥*=constant
(c)p p’* = constant
(d) p p” = constant

26)26) There rods of the same cross section and nfatle eame material from the
sides of a triangle ABC as shown .the point A Brate maintained at

temperatured and~/2 T respectively in the steady state. Assuming thit lbeat
conduction takes place, the temperature at poiat C

A
80




(@ [(2+3)I(2+3)] T
(b) [3V2/ (2+V3)IT

() [2/43]T

d [5/2]T

27)27) A soap bubble filled with helium floats irr.dietm, andm g, be the mass of
the wall of the bubble and that of the helium gessde, respectively. If density of
helium is 0.1384 times that of air, then

(@) M>Mye
(€) My < Mmye
(C) rnv = mHe
(d) nothing can be said abauf, andmye as data are insufficient

28)28) A ball A moving with certain velocity in posig X axis direction collides
with a stationary ball B. After collision their @ctions of motion make angles
a and b with the X axis. The possible valuesaf and 6 are

(@a =3Fandp =-45
(b)a =9Fandp = -120
(c) a =0°andb =-30
(da =45andp =0

29)29) Tow identical thin planoconvex lenses of retirge indexn are slivered, one
on the plane side and the other on the convex $hikeratio of their focal lengths
IS

(@) (n-1)
(b) (n-1) /n
© (+1) h
(d)yn

30)30) Tow plane mirrors subtend angléetween them. A ray of light incident
parallel to one of them retraces its path aftegflections. The graph af (Y axis)
versus (X axis) is



(a) a straight line through origin

(b) a parabola

(c) arectangular hyperbola

(d) a straight line with an intercept on Y axis

31)31) A charge + 6mC is situated inside a closed surface. The fluxoit—m,

through a portion of the surface subtending a satigle of p / 2) at the point
where the charge is situated is

(a) +(1.5k ) 10°
(b) + (6le)  10°
(c) -(1.5k) 10°
(d) +(0.75k, )" 10°

32)32) A metal sheet 14 cm?2 cm of uniform thickness is cut into tow pieces of
width tow cm .The tow pieces are joined and laahgl XY plane as shown. The
centre of mass has the coordinates

AY
(@ (1,1)
(b) (19/7,19/7)
(c) (8/7,8/7) X
d) (12/7,1217) o) >

33)33) In a double slit experiment, the wavelengtmohochromatic light used is
and the distance between the slitd.lBhe screen is at a distariodrom the slits.
If a bright fringe is formed opposite to a slit the screen, the order of the fringe
IS

(a) d /2D

(b) d?/ / D
(c) d?/2/D
(d /D/ P

34)34) A lens formed by tow watch glasses, as shoehates like a



(a) convexe lens.
(b) concave lens
(c) glass plate

(d) mirror

35)35) Six resistors each of 10 ohm are connecteti@srs The equivalent
resistance between points X and Y is

[ NN T
® ®
(@) 20 ohm
(b) 5 ohm
(c) 25/3 ohm
(d) 10 ohm

36)36) Two long parallel straight conductors carryreatsi, andi, (i;>i,). When the
currents are in the same direction, the magnetid at a point midway between
the wires is 20mT. If the direction of, is reversed, the field becomes/b0. The

ratio of the currentg /i, is

@) 5/2
(b)7/3
(c)4/3
d)5/3



37)37) Magnet filed at the centre of a circular lad@reaA is B .the magnetic
moment of the loop is

(@) BA®/ (m p)

(b) BA JAIm

(c) BA JAI(m P
(d) 2BA JAI(m~ p)

38)38) A current of 1A through a coil of inductande260 mH is increasing at a rate
of 0.5 A/s.The energy stored in the inductor peosd is

(@) 0.5 J/s
(b) 5.0 J/s
(c)0.1Jd /s
(d)2.0J/s

39)According to Bohr theory, for the stability of atomn,the angula
momentum of an electron in an orbit is quantizddsTs a necessary condition
according to

(a) Pauli, s excilusion principle

(b) the concept of wave associated with an elactro
(c) correspondence principle

(d) none of the above

40)(40) A radioactive substance with decay constaft®/s is being produced at a
constant rate of 50 nuclei per second. If thereoarauclei present initially, the
time (in second) after which 25 nuclei will be pesis

(@) 1

(b) 2In (4/3)
(c) In2

(d) In (4/3)

In question 41 to 50 any number of options (1 or @r 3 or all 4) may be
correct.You are to identify all of them correctly to get 6 marks. Even if one
answer identified is incorrect or one correct answeis missed, you get zero score.




41)(41) Tow particles having the same specific chamfer a uniform magnetic field
with the same speed but at angles §fa8@ 6Gwith the field. Leta, b andc be
the ratios of their periods, radii and pitcheshdt helical paths respectively, then

(a) abc>1

(b) a+b=2c
(c) a=c
(dyab=c

42)42) Letv anda b ethe instantaneougelocity and the acceleration respectively of a
particle moving in a plane. The rate of changepeiesl (¢ /dt) of the particle is

@ la|

(b) (va)/ M

(c) the component ad in the direction of/
(d) the component &f perpendicular te

43)43) A piece of metal weighs 210 g in air,180 gveter and 120 g in a liquid.
Then, specific gravity of

(@) metalis 3

(b) mental is 7
(c) mental is 3
(d) liquidis 1/3

44)44) Two spheres A and B have the same radii bubdla¢ capacity of A is greater
then that of B.The surfaces of both are paintedkoldney are heated to the same
temperature and allowed to cool in vacuum.Then,

(&) A cools faster than B

(b) both A and B cool at the same rate

(c) at any temperature the ratio of their ratesooling is a constant
(d) B cools faster than A

45)45) Tow different coils have self inductarice= 10 mH and_, = 12 mH.The
currents in both the coils are increased at theegae and the power in the two
coils is also the same at some instant of timahaAt instant of time lat, V; and
W; be the current, the induced emf and the energgdt@spectively in the first
coil. Let b.V,andW, be the corresponding quantities for the seconid Then,

(a) i]_/iz = 6/5
(b)id iy = 5/6
(©)Ws/ W, = 5/6



(d) V,/ V; = 6/5

46)46) A ball A moving with a velocity 5 m/s collidetastically with another
identical ball at rest such that the velocity ofnakes an angle of 3With the line
joining the canters of the balls. Then,

(a) speed of A after collision is (5/2) m/s
(b) speed of B after collision is {8/2) m/s

(c) balls A and B move at right angles aftetlision
(d) kinetic energy is not conserved as the colfiss not head —on

47)47) For any monochromatic gas the quantity / qtiastindependent of the nature
of the gas at the same temperature is / are

(a) the number of molecules in one mole

(b) the number of molecules in equal volume
(c) the translational kinetic energy of one mole
(d) the Kinetic energy of unit mass

48)48) A square coil OLMN of side 5 cm is placed imagnetic field B = BZ (as
shown in the figure) wheileis a constan8 is in tesla andis in second. At timé
= 5 second

X
N
_’
X X X B
L M
X

(@) induced current flows from O to L

(b) induced current flows from Lto O

(c) induced emf is KanV

(d) induced emf is 1.8KY

49)49) Two cars A and B are moving in the same dwacith speeds 36 km / hr
and 54 km / hr respectively. Car B is ahead oflf8A sounds horn of frequency



1000 Hz and the speed of sound in air is 340 fnésfrequency of sound received
by the driver of car B is

() 928.57 Hz
(b) 984.84 Hz
(C) 946.37 Hz
(d) 938.47 Hz

50)A glass prism is immersed in a hypothetical. liqile curves showing the
refractive indexn as a function of wavelength for glass and liquid are as shown
in the figure. When a ray of white light is incidem the prism parallel to the base

liquld

Glass

v

O / yellow /

(a) vyellow ray travels without deviation
(b) blue ray is deviated towards the vertex
(c) redray is deviated towards the base
(d) there is no dispersion



PART B MARKS:120

All questions are compulsory. All questions carry equal marks.

1) A small bob joins tow light unstretched identifixed at their far ends and
arranged along a straight line, as shown in the&gThe bob is displaced in a
direction perpendicular to the line of the spribgsx (<<ly) and then released. Obtain
an expression for the acceleration of the bobrimgeof the displacement.|s the
motion simple harmonic?

2) A body of mass m is projected inside a liguid@angle, with horizontal at an

initial velocity v, If the liquid develops a velocity dependent foFce -kv wherek is a
positive constant, determine the x and the y coraptsnof the velocity at any instant.
Also determine its range .

3) ldentical thin rods of lengt®l carry equal chargegg;+runiformly distributed along
their lengths. The rods lie along X axis with the#nters separated by a distance of
>21.Show that the magnitude of the force exerted keyrod on the other is given by

F=(1/40e) (F/4A)In[ a? (a%- 4?)]
4) A liquid is kept in a cylindrical vessel whichrotating its axis, as a result of
which the liquid rises at the sides. Show thatsthetion of the surface of the liquid by
a vertical plane containing the axis is a para@&ermine the difference in height of
the liquid at the centre of the vessel and itssside

5) A container of volume 0.02Ynontains a mixture of neon and argon gases at a
temperature of 27C and pressure of 110° N/m?. The total mass of the mixture is
28g. If the molecular weights of none and argon2&rand 40 respectively, determine
the masses of the individual gases in the mix@assyuming them to be ideal. (R =
8.314J/mole K)

6) A metal rod of length 1 m is clamped at twang®as shown in the figure. Find
the minimum frequency of natural longitudinal olstibns of the rod.(Young
modulus Y= 1.6 10" N/ n?, density of metalr = 2500 kg /m)



R I IP :(IQ S
1= e
5cm 15cm

7) The mercury thread in a glass thermometer apgedre half as thick as the
cylindrical stem. Calculate the actual diametethef mercury thread if the actual
diameter of the stem is 3 mm. Refractive indexlasgis 1.5. How does the answer
depend upon the external diameter? Draw a neatiagyam.

8) A glass prism in the shape of a quarter cylindsron a horizontal table. A
horizontal beam of lights falls on its vertical pdasurfaces, as shown. If the radius

of the cylinder is 3 cm and the refractive indaeaf the glass is 1.5, where on the table
beyond the cylinder will a patch of light be forn?ed

_’,
—>

—’.
—>
—>

[177777777 777777777/

9) The Youngs double slit experiment done in water of refraziivdex 4/3.A light
source of wavelength 6000 A is used and the si@9al5 mm apart, One of the
slits is covered by a glass plate of thicknesst i and refractive index
3/2.The interference pattern is observed on a s@eea placed 1.5 m from the
slits. Determine (1) the location of the centraaximum, and (2) the intensity of
light at point O relative to the maximum intensity

Screen
10) Itis proposed to use the nuclear reagligo™® g, pb**® +,He* to produce
2kW of electric power in a generator. The halfifef polonium (s4po ?'°) is 138.6
days. Assming efficiency of the generator to be 16&culate how many grams of
polonium are required per day.
[Masses of nuclei: P&- 209.98264 amu, P1-205 .97440 amu, He 4.00260 amu
and | amu = 931 MeV]
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You are requested to collect a copy of soliohthis question paper from
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Part A Answers of ALL the candidates are examined.
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Part B of these top 10% students (only) is evatud®art B is also evaluated
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