PHYSICS

- SECTION —1 : (Maximum Marks : 56) T e
This section contains FOURTEEN questions
Each question has FOUR options (A), (B), (C) and (D). ONE OR MO 1AL |
four option(s) is(are) correct RE-THAN ONE of these
For each question, darken the bubble(s) corresponding to all the earreet opti i

. ! - : 0 t
For each question, marks will be awarded in one of the following categoriez I:o n(_s) e RS

Full Marks . +4 If only the bubble(s) corre | :
boony I (s) spondlng to all the correct option(s) is(are)
Partial Marks . *1 For darkening a bubbleicorrespondin i
( g to each correct i
NO incorreetaption is darkened. OpHiBn prodided
Zero Marks : 0 If none df the bubbles is darkened.
Negative Marks : -2 Ip-alliother cases.

For example, if (A), (G)yand (D) are all the correct options for a i i

: . _ question, darkening all these thre
will rgsult in f4 marks../darkening only (A) and (D) will result in +2 marks and darkening (A) ang
(B) will resuttin/=2'marks, as a wrong option is also darkened.

Two radrp statlop that are 250m apart emit radio waves of wavelength 100m. Point A is 400m from
both station. Point B is 450m from both station. Point C is 400m from one station and 450 m from
the other. The radio station emit radio waves in phase. Which of the following statement is true ?
(A) There will constructive interference at A and B, and decstructive interference at-C.

(B) There will be destructive interference at A and B, and constructive interference at C.

(C) There will be constructive interference at B and C, and destructive interference at A.

(D) There will be destructive interference at A, B and C.

The apparent frequency of a sound wave as heard by an observer is 10% more than actual
frequency. If the velocity of sound in air is 330 m/s.

(A) the source may be moving towards the stationary observer with a velocity of 30 m/s

(B) the source may be moving towards the stationary observer wi_th a velqmty of 33 m/s

(C) the observer may be moving towards the stationary source w_lth veloc!ty of 30 m/s

(D) the observer may be moving towards the stationary source with velocity of 33 m/s
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, . ves
At displacement node in standing sound Wa
(A) displacement is minimum . ctant
(B) Pressure may be maximum at any "t
(C) Pressure may be minimum at any ins
(D) Particle's speed is zero .
. tion are given y.-
* Two wave functions in a medium along X derCt; __
m

1 = —/'j—’z_
ECE V2= "+ 3t-6)
where x is in metres and tis in seconds ment will be zero at all times.
(A) There is no position at which resultant displace T be zer0 Ve rywhere.
(B) There is no time at which resultant d.iSF’Ie_’cemen
(C) Both waves travel along the same d‘|rectl0n-
(D) Both waves travel in opposite directions.

- - e vertone.
A stfing'of length L fixed at both endvibrate in its seecond O
(A) It contain 4 node and 4 antinode.
(B) It contain 3 node and 4 antinode. f o
(C) it's vibration frequency 5 time of fundament frequé _—
(D) !ts wavelength is one third of the wavelength in its fundamental mode of vibration.

A small ball of mass m is released from rest at a height h, above ground at time t = 0. At time t =t
the ball again comes to rest at a height h, above ground. Consider the ground to be perfectly rigig
and neglect air friction. In the time interval from t = 0 to t = t,, pick up the correct statements.

(A) Work done by gravity on ball is mg(h, - h,) '

(B) Work done by gravity on ball is mg(h, - h,)

(C) Average acceleration of the ball is zero. :

(D) Net work done on the ball by all forces except gravity is mg (h, — h,).
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ed at its centre O with its plane vertical as shown in

. H H t
m & radius R is pIVO
f mass d from it. Then choose the correct option(s)

A uniform disc o ?
s — IS remove

portion of disc of radiu

figure A circular

. i io boﬁto'is - TR
cillations of femaining portien a :

. 13R
f remaining portion about O is 21:\/%

is at a distance of % from O.

(A) Timé period of small os
(B) Time period of small oscillations ©

(C) The centre of mass of the remaining disc

. . R
(D) The centre of mass of the remaining disc IS at a distance of 3 from O.

. . _ 8 5 .
A rod of mass m = 2kg, length ¢ = 1m, has uniform cross—section area A = 3 x 10 m? but its
density is non—uniform. It is hinged about one end and kept in water of density p, = 103 kg/m3.
At the equilibrium, the rod becomes_r_lgriggnja_l._TEe_n_ (_g =10 m/s?) :

(A) Centre of mass of the rod is at a distance of % m from the hinged end

(B) Centre of mass of the rod is at a distance of % m from the hinged end

(C) Force exerted by the rod on the hinge support is %Q N
(D) It we displace the rod slightly by rotating downwards, it will oscillate
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10.

11.

’ A particle is moving along x-

A : _ T
f0d of length 0.3 m having variable linear mass density from Ato B as A = AX(x is distance frg

X
Ain metq . ight wires of same | o of
r). where 2, = 100 kg/m? is suspended by two light wires of same length. Ratio of the;%

inear b o '
Mass density is 2 : 9. Then which of the following is/are correct :
iy

wire-1 wire-2

(A) Ratio of . A B
Ratio of ‘x::llz :peed In wire—1 to wire-2is 3:2

(C) Secon Peed in wire-1 to wire-2 is 3 : 1
(D) Third :v'e‘?t:)mor."c in wire—1 has same frequency as third harmonic in wire-2
N in wire—1 has same frequency as fifth overtone in wire—2

axis. Its position 'x' varies with time 't' as follows

X=A+ A(1 - co
I I'e“ select th > t)
€ corre H .
(A) particle | rect alternatives :

S doing SHM between pointx=2Aandx= A

B i
) the speed of particle is maximum at x = 2A
(C) time taken by particle from x = A to directly x = 3A is L.
o
(D) time taken by particle from x= A to directly x = 2A is —
20

A source em_lt sound waves of frequency 1000 Hz. The source moves to the right with a speed of
32 m/s relative to ground. On the right a reflecting surface moves towards left with a speed of
64 m/s relative to ground. The speed of sound in air is 332 m/s :

(A) wavelength of sound ahead of source is 0.3 m

(B) number of waves arriving per second which meets the reflected surface is 1320

(C) speed of reflected wave is 268 m/s

(D) wavelength of reflected waves is nearly 0.2 m
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i ius R is at rest on an extremel . rHysics
A uniform solid cylinder of mass m, radius R i ely rough horizontgy s
12. .

Now a force F = kt where k = constant and t = time, is applied at the highest point on the cylinder
o -

Assume that the cylinder is not slidding at all.

PHYSICS

F=kt

(A) The friction force acting onthe cylinder varies with time as

2
(B) Velocity of the highest point after time t will be 2t

. 2
(C) Velocity of the highest point after time t will be :l:rt'

(D) If the coefficient of friction between the ground and the cylinder is y, the cylinder will start

slidding at t = ﬂ*kmg.
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13.

14,

and length ¢ is free to rotate on a smooth horizontal plane about its one fixeq

’ le of 37° wi
en it i§ at rest, it receives a horizontal impulse J at its other end, at ang Wwith the
Mmediately after impact :

A thin rod of mass m
end. Wh
length. |

¢
3r°

J
£

(A) Angular Momentum of the rodis 0.6 J

®) Angular velocity of the rod is 1:89
me
(C) Kinetic energy of the rod is 2:24J°
m

(D) Linear Velocity of the centre of mass of the rod is L |

Gra : - ' dN
Ph shows a hypothetical Speed distribution for a sample of N gas particle (for V > V;

av =0
dN :
dy 'S rate of change of number of particles with change in velocity)
. A
a
1
|
gN |
dVv ¢
T
speed V

(A) Thevalue of aV, is 2N.

(B) The ratio V,,/V, is equal to 2/3.
(C) The ratio V,, /V, is equal to 1/~/2 .
(D) Three fourth of the total particle has a speed between 0.5 V, and Vo-
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CTION - 2 : (Maximum Marks : 24)

This section Containg TI?IEEE p h
aragraphs

Based on each
Each question hp: 139raph, there will be TWO questions.
options (A), (B), (C) and (D). ONE OR MORE THAN ONE of these

c

four OPION(S) ia(arg; CUR
or each question rrect
' m ;
: aiks Will be awarded in one of the following categories : _
ct option(s) is(are)

Full Marks
4 1If :
Partial Markg ] da‘:‘:';\'f]etze bubblg(s) corresponding to all the corre
! For darkening a bubble corresponding to each correct option, provided

Zero Marks NO oubl
Negative : 0 Ncorrect option is darkened.
g Marks If none of the bubbles is darkened.

For example, if (A)', (C;an (l,n all other cages.
4 (D) are all the correct options for a question, da

will result in +
B) will in arks ; ¢
(B) will result in _5 Matke Kening only (A) and (D) will result in +2 marks an

rkening all these three
d darkening (A) and

arks,
wng option is also darkened.

ideal di Par.
;\r':) ;::l glatomic gas is ta:graph for Question Nos. 15t0 16 i the
constant to B 59 and woen along the cyclic process ABCA. Heat given by the sy_s;ensmes at
Pressure. Th rkdone on the gas is 50 J. In the process B to C volume do
Process CA is isochoric
B C
A
>V
15. The relation between temperature T, and T_is
% B
AT, >T..
(A) ATy (B) T, < T, ©)T,=T, (D) data inadequate
A
16. The ratio —< s
. PA
(A)A (B) 2 : ()3 - (D) data inadequate
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17.

18,

19,

20.

Paragraph for Question Nos. 17 to 18

| i em
N a flexible balloon, 2 moles of SO, having initial volume of 1k¢ at a temperature of 27°C jg filleq

(SO, is a jj B I - .
Near triatom; ; hrice its initial volume isobaricy
then eXpande fiatomic gas). The gas is first expanded to t Ily ang

25 d adiabatically so as to attain its initial temperature. Assuming gas is ideg) ang
R 3‘ Jmol -1
Change e
A 295 in mt:arnal energy of the gas in the isobaric process is e
CRIT O T miaxitr () 3x10%) ©) 0.5 x 10°]
Work ¢ ' g B
(A) 2k Jone by the 8as in the whole process is: o -
(B) 3.2kJ (C)35kJ (D) 15kJ
A glass t Paragraph for Question Nos.19t020
Piston at ':Jhb: has three

‘ ¢ different cross sectional areas with the values indicated in the figure, A
Nght eng Witleft end of th

h a © tube exerts pressure so that the mercury within the tube flows from the
atmosphe “Peed of 8.0 mis. Three points within the tube are labeled A, B and C. The
(u fic pressure ig P

Seg= 10 rT\/sZ)

1.01 x 105 N/m2: and the density of mercury is 1.36 x 104 kg/ms

' ’2— Vacuum'

Piston

&"‘)0_'9'?8 the correct option(s) :
(8) The’ Speed of mercury flowing at the point A is 4.0 m/s.
() The Speed of mercury flowing at the point A is 8.0 m/s.

© speed of mercury flowing at the point B is 4.0 m/s.

(D) The Speed of mercury flowing at the point B is 12.0 m/s.

Choose the correct option(s) : :

(A) The pressure at point A is nearly equal to 4.27 x 10° Pa.
(B) The pressure at point A is nearly equal to 1.01 x 105 Pa.
(C) The pressure at point C is nearly equal to 1.01 x 105 Pa.
(D) The_ pressure at point C is nearly equal to 4.27 x 10° Pa.
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