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PAPER - 2
PART -1: PHYSICS

‘ =
SECTION -1 : Single Correct Answer Type (

4
This section contains 8 multiple choice questions, Each question has four choife , (A), (Bkéz d:nd
(D) out of which ONLY ONE is correct. % Hr

—'( i
g
A loop carrying current I lies in the x-y plane as shown in the figure. thﬂnja\)gc{or Kk is r]ming out of the
-

plane of the paper. the magnetic moment of the current I&’ii E

)~ [2 + 1}321& (D) (2r +1)a’Ik
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| _PHYsICS |
2, A thin uniform cylindrical shell, closed at both ends, is partially filled with water. It is floating vertically in
water in half-submerged state. If p_is the relative density of the material of the shell with respect to water,
then the correct statement is that the shell is
(A) more than half filled if p_ is less than 0.5 (B) more than half filled if p_ is less than 1.0
(C) half filled if p_ is less than 0.5 (D) less than half filled if p_ is less than 0.5
Ans. (D)

Vo
Sol. mg+pXV/xg:7xp><g

Vo m
O
p
Vo
SO Ve < 7
4 - r
3. An infinitely long hollow conducting cylinder with inner radiu},i/ nd oute‘adiuII‘?. carries a uniform current
density along is length. The magnitude of the magneticfiéld ‘B‘ 45 afunction J[t e radial distance r from the

axis is best represented by : !

A A

=)

(A)

R/2 R
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Case-lll x>R
[B.d? =yl
R)2

IB| 2nx = p, [nRZ _R(E] ] J

HoJ 1
Bl= o 5 R ‘

2X r 4
oy = 2% AT Y

8 'l ? r'
o) - !
Al N

Consider a disc rotating in the horizontal * with a constan ar speed w about its centre O. The disc
has a shaded region on one side of the di ;Qr and an unshaded region on the other side as shown in the
figure. When the disc is in the orlentﬂo shown, two pebbles P and Q are simultaneously projected at an
angle towards R. The velocity of p')‘jxcti is in the y-z plane and is same for both pebbles with respect to the

1
disc. Assume that (i) theyl_i back on the disc before the disc completed 3 rotation. (ii) their range is less

than half disc radius, a' '(!u)tw(emalns constant throughout . Then

lands in.the shaded region and Q in the unshaded region
P lands in the unshaded region and Q in the shaded region
*l Bdfh P and Q land in the unshaded region
D) Both P and Q land in the shaded region

(
(
(C
(
A)
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o4

To reach the unshaded portion particle P needs to travel horizontal range greater than Iis‘l‘p 45%or M ‘R)}out

R -
its range is less than 2 So It will fall on shaded portion. 'f ' r
- i
Q is near to origin,its velocity will be nearly along QR so its will fall in un&ha‘ie{portion"I ’
So, (A) 1 . g .Y

A student is performing the experiment of Resonance C
distance frequency of the tuning for k is 512 Hz. The
336 m/s. The zero of the meter scale coincides
resonance occurs, the reading of the water level i

4
1 Thgdiameter g‘t*e columntubeis 4cm . The

eratufe is 38°C inwhich the " peed of “ound is
the top and of the Resonance column. When first

(A) 14.0 (B) 15.2 (D)17.6
(B)
V 4
4l+e) | 4 ‘
‘ { r 4
{
=>(+e= % -"‘

4f
here e =(0.6)F=(0.6)(2) $1.2cm
31

.2 ol
364 1.2=152""

:>£=l—e "l-ik
P

3
@ 5Y" 4.517%

e(

Ans.

P
In the given circuit§a cRarge of +80 uC is given to the upper plate of the 4uF capacitor. Then in the steady
state, the charge @h the upper plate of the 3uF capacitor is :

& o
- +80uC
> r2uF _ —_ 3uF
(A) +32 uC (B) +40 uC (C) +48 uC (D) +80 uC

©
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Sol. q,= Cs
C2 +C3
3 3
9= 3,2 ¥80=75 80
=48 uC
) o

7. Two identical discs of same radius R are rotating about their axes in opposite directions wi same

constant angular speed . The disc are in the same horizontal plane.At time t = 0, the points P a are

facing each other as shown in the figure. The relative speed between the two points I?\ - }
and Q s v.. as function of times best represented by . ' n" g’
B

'
i
g
?L‘:x r

f
Ett

Sol.

E
v = |2{sin 0)|
=|2v sin ot)|
I~
>
T T
E
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8. Two moles of ideal helium gas are in a rubber balloon at 30° C .The balloon i* ully *( “andable and “an be
assumed to require no energy in its expansion. The temperature of the gas in the balloon is slowly changed
to 35°C.The %" ount of heat required in raising the t™ peraturei’ near&' take R=8.31, -" ol.K)
(A)62J (B)104 J (C)124J (D)208 J
Ans. (D)
Sol. AQ=nC_AT

=2 TR+R AT h
=2FR+R}X5 A - /‘.J

25 r i ¥
=2x 5 x831x5 -i.f"‘-. g0

=208J 1% r
“‘L ( (e
}I

SECTION -1l : Para

b
aph Fype
This section contains 6 multiple choice questionsirelating to thfee paragraphs with two questions on
each paragraph. Each question has four choices fA), (B) (C) and (D) out of which ONLY ONE is correct.

r )
Paragraph for Questions 9 ahd 10 /
The B- decay process, discovered aroundg1900, is basically trRay of a neutron (n), In the laboratory, a
proton (p) and an electron (e”) are observe ithe decay products of the neutron. therefore, considering the
decay of a neutron as a tro-body de@ly pfecess, it was predicted theoretically that thekinetic energy of the
electron should be a constant. B djxp imentally, it was observed that the electron kinetic energy has a
a

continuous spectrum. Considefing a three-body decay process, i.e. n —» p + e + Vv,, around 1930, Pauli

explained the observqg ebiron energy spectrum. Assuming the anti-neutrino (v, ) to be massless and
possessing negligible iﬁe]’g;féhd neutron to be at rest, momentum and energy conservation principles are

applied. From this calculationthe maximum kinetic energy of the lectron is 0.8 x 10° eV. The kinetic energy

carried by the praton is onl§‘the recoil energy.
. .

9 = JM’1at is the maxin}b(\energy of the anti-neutrino ?

(A) Zero (B) Much less than 0.8 x 10% eV
(C) Nearly 0.8 x 1} eV (D) Much larger than 0.8 x 108 eV
Ans. " 4(C) .
Sol. »KE_ of B~
=0.8 x10% eV

p+KEB,+K v =Q

Kigeis flmost zZero
When KEB— =0

then KE; =Q — K/,

I

Q
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10.

Sol.

1.

Sol.

12.
%

(
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If the anti-neutrino had a mass of 3eV/c? (where c is the speed of light) instead of zero mass, what should be
the range of the kinetic energy, K, of the electron ?

(A)0<K<0.8x 108 eV (B)3.0eV<K<0.8x 108 eV
(C)3.0eV<K<0.8x10°eV (D)0 <K <0.8x 10°eV
(D)

0<KE, <Q-KEp-KE;

OSKEﬁ,<Q

Paragraph for Question 11 and 12 1 %
Most materials have therefractive index, n > 1. So, when a light ray from air enters a naturr occurring

sinB; n, -
material, then by Snells' law, sino, = N, itis understood that the refracted ray bends towards t nqrﬁal.
- L:

But it never emerges on the same side of the normal as the incident ray. According toﬂectromagne‘tiﬁa, the

c - |
refractive index of the medium is given by the relation, n = (;] = ek, wheie f is the speediof electromag-

netic waves in vacuum, v its speed in the medium, ¢ and p.are negative, ehws,l chooseﬁe negative root
of n. Such negative refractive index materials can now be artifici ly prepafied and are called meta-materials.
They exhibit significantly different optical behavior, withoutvi any physiiailaws. Since nis negative, it

t. However, similar to normal materials,

Choose the correct statement.
(A) The speed of light in the meta-material is v =

c
(B) The speed of light in the meta-material is v = ﬁ /

(C) The speed of light in the meta-mater@i#= c. ‘
(D) The wavelength of the light in tham*-ma erial (A _)is given by _=2_ |n|, where 1 is the wavelength

air

of the light in air. '. i
(B)

<
n=—

Vv -l.‘{

for metamaterials 1 %
c - ( ""
V= Tn| )

FOf light inciddI difrom air on'a meta-material, the appropriate ray diagram is :
"

)
0,1 0,
s o AIr Air
Ty o
(A) Meta-materi (B) Meta-material { 6,
0, ’\\
o
0, 0,
Air Air
(C) Meta-material (D) Meta-material
0, 0,
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Ans. (C)
Sol.  (C) Meta material has a negative refractive index
- M sino - -
~ (C)sing, = N, 1 = n, is negative
. 0, negative
1
Paragraph for Q. No. 13-14 'r
The general motion of a rigid body can be considered to be a combination of (i) a motioon --- ¢ ntre‘!) mass

about an axis, and (ii) its motion about an instantanneous axis passing through centenpf_pnags. Tl qa}(es
need not be stationary. Consider, for example, a thin uniform welded (rigidly fixed) hqui 6nta|ly atits gm to a
massless stick, as shown in the figure. Where disc-stick system is rotated aboutt or|g|n ona hofizontal
frictionless plane with angular sp--- ®, the motion at any instant can be taken as ac mblnatlon of (i) a
rotation of the centre of mass the disc about the z-axis, and (ii) a rotatien i disc thr h an instanta-
neous vertical axis pass through its centre of mass (as is sgen mthec é'c'i'bnentatl n of points P and
Q). Both the motions have the same angular speed o in eYa

z

Q P " Q

Now consider two similar system als% ninthe figure: cajf'e (a) the disc with its face ver--- and parallel to
x-z plane; Case (b) the disc wit “s face making an angle of 45° with (O “lane its horizontal , iam" ter
parallel to x-axis. In both the cases, the disc is weleded at point P, and systems are rotated with constant
angular speed » about thq,zfms

(1”"

L N d“,\\ Q ’ Q
’ OP v Pﬂso > v
L 4 /
X

( Case (a) Case (b)

13. f the following statement regarding the angular speed about the istantaneous axis (passing through
the centre of mass) is correct?

A

w
A) Itis /2 @ for boht the cases (B) itis o for case (a); and E for case (b).
(C) Itis o for case (a); and /2 » for case (b) (D) Itis o for both the cases
Ans. (D)
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14. Which of the following statements about the instantaneous axis (passing through the centre of mass) is
correct?
(A) Itis vertical for both the cases (a) and (b).
(B) Itis verticle for case (a); and is at 45° to the (01 “lane %d lies in the "lane of the _is™ or "%~ b)
(C) Itis horizontal ofr case (a); and is at 45° to the ( 01 plane and is nor" %to the “lane o°the dis™ “or “ %~
(b).
(D) Itis vertical of case (a); and is at 45° to the ( 01 plane and is nor" %to the “lane o°the dis™ ‘or "%~ b).
Ans. (A) y L | {
SECTION - IIl : Multiple Correct Answer(s) Type _.(_‘
This section contains 6 multiple choice questions. Each question has four choiceé-(f\'), (B), (@) afd (D)
out of which ONE or MORE are correct. r . "r
Y.
15. Two solid cylinders P and Q of same mass and same radius start rolling dow a‘fixed inclingd plane form the
same height at the same time. Cylinder P has most of its Qas oncent‘l flear its su ace, while Q has
most of its mass concentrated near the axis. Which stater (are corr di’7
(A) Both cylinders P and Q reach the ground at the s tlme &
(B) Cylinder P has larger linear acceleration than cylinder
(C) Both cylinder Q reaches the ground with same franslatignal kinetic energy
(D) Cylinder Q reaches the ground with larger angular spee
Ans. (D) ,
Sol. I,>1, /

gsin® 4 r
a = Ip +mR? .‘ J .
gsin® ‘:‘ .

3 1g +mR?

<34
a,<a :V—u+at4toc%

)
tP>tQ ¥ B
sz u? +_Zas ca = V<V,

= W Loy
A,
Translational K.E. 5 V2 = TR KE,<TR KEQ

16.

current carryinglinfinitely long wire is kept along the diameter of a circular wire loop, without touching it. The
rrect statement (s) is (are) :

he emf induced in the loop is zero if the current is constant.

B)*The emfinduced in the loop is finite if the current is constant.

¢, TIFemf induced in the loop is zero if the current decreases at a steady rate.

D) Theemf induced in the loop is finite if the current decreases at a steady rate.

(A,C)
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Sol. X X X X X i

(9)0p = O for all cases 'l
so induced emf =0

17. In the given circuit, the AC source has o = 100 rad/s. considering the inductor and caﬂa?ﬂorto lel the
correct choice (s) is(are)

#

100uF 1000 <A f'
— | ——ww—— % 4 (1..-\ r

> |
0.5H 50Q _ )_' ¢
I4 0000 L

20V
(&

(A) The current through the circuit, T is 0%

(B) The current through the circuit, 1 IS

(C) The voltage across 100Q re3|'t J2 vV
(D) The voltage across 50Q reststor = 10V
Ans. (AC) 4
ot
1%
- (10 )(io £1079)

X, =1000, (g X = oL =(100)(5)=50

0 20

Sol. C =100 pF, G

x& +100% 7

22 = x|_ + 502 502 + 502
#

'-- =50 2
20l

P sin (ot + n/4)
1?‘”— (i) = 0.2 A

R
= g sin (ot + 7/4)

2042
I = —— sin (ot - ©/4)
27 5042

www.examrace.com



[ PHYSICS |

2)+

(2) V1+

1
=5 V55

1 1 Jﬁ y "{
NN T ¢

. - k
~0.3A ‘ 1 ‘.’ - ./‘ *
(V1OOQ)rms (I )rms) ( ' “-..r.-'

- |
0.2 20
:(—]x“ooz— vy 9

72 2 . >
1 (1;1
=10 J2 V 1 ‘r
A N
04 ‘
VSOQ)rms = ﬁ x50 f
20
= 7= =10 \Y Y
72 T10V2 y,
18. Six point charges are kept at the vertice of&regular hexag!n of side L +qF;—L—; E
J > as =0
o ‘:"{ 1 af PO LA
and centre O, as shown in the flngJIl Alee that K= 4 12 , which of the
. . h, A€ »D
following statement (s) is (-Er{)correct 7 +29 T, /-2q
. s AN S
(A) the elecric field at C(Zs 6K Iﬁ'e)ng oD R
(B) The potentidlfat O is B}' ---------------- ¥C
(C) The poten laI t all points.on the line PR is same q q
e (D) The pote t all pomts on the line ST is same. +q —q
Ans ,B,C)
Sol( E, = 6 K (along O
tPotqntlaI on line is zero
"Ans. (A), (B), (C)
+q —q
19. o spherical planets P and Q have the same unfirom density p, masses M, and M., an surface areas Aand

4Agrespectively. A spherical planet R also has unfirom density p and its mass is (M, + M) . The escape
velecities from the planets P, Q and R, are V,,, V, and V respectivley. Then

(A) V>V >V, B)Vg>V,>V, (C) VNV, =3 D)V, IV, =

Ans. (B,D)
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2GM 4Gp
Sol. s\ R 3 R

V<R
Sarface area of P=A=4nR?
Surfaceareaof Q=4A=4nR?

=R, =2R

p
mass R is M_ =M, + M, P
L |
p%nR% = p%nRg + p%nRg rr )
A (}' - ! /

= RZ=RS+R ' ¥

=9R?
R.=9"R, =R, >R >R, > 4 l
Therefore V>V, >V, ‘\ : r

-‘ ; ( 1.- 'k.‘
| Nt
P Va 2 )
1 '
20. The figure shows a system consisting of (i) a ring dius rolling clockwise without slipping on a

s 2R rotating anti-clockwise with angular
rings. The system is in the x-z plane. The

point P on the inner disc is at distance R from the origin, where P mak?an angle of 30° wit”™ t orizontal.

horizontal surface with angular speed » and (ii) an ifiner disc @f ra

V3

11
B) t'pe point P hag a linear velocity — Rco, + — Rmk

L™
13
(€) the point P has linear velocity y Rwj - ﬁ "
& . I 2 T
(DW¥The point P has a linear velocity 4 Rwj + ZRWk'
Ans. (A,B)r
Sol. V,=30Rj

R R .
V. (30R — (DT cos 60°) ¢ + % sin 60

_ 11oR : «/goaR 3 3mR V = 3R for pure rolling
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