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Rotation
1. Two coaxial discs, having moments of inertia I, and L , are rotating with respective angular velocities o, and

®
?' about their common axis. They are brought in contact with each other and there after they rotate with a

common angular velocity. If E.and E, are the final and initial total energies, then (E,—E)) is :

I
S 3ot 1, e - @ <1 wesieal v ot o o 20 g, & o SRS o o R o

& | 579 S S 1 el faa STl 8 1 9 aR1eR $rof 971 4 g4 & | Af E, o E. 3ifiH Ud RS el Soiy
gl dl (E,—E) ST A 8rm

(1 ke @) 210 () bt @ -het
12 g 6 24

A. 4
sol.  Byapplying conservation of angular momentum

[ +1) o =lo +Lo,

common

Lo
Lo+

—(3)
wcommonz o _X_ 0)1
IlJrI—1 43

2

1 1 1
. Lossin KE = (511@12 +512®§j_5(11 +12)@2

Lo
24

. AKE = —

GEOMETRICAL OPTICS
2. Aray of light AO in vacuum is incident on a glass slab at angle 60° and refracted at angle 30° along OB as

shown in the figure. The optical path length of light ray from Ato Bis :
T YebTel 1 fehror AO fHaial 3 i § 60° & bI0T TR ATl & T 37T uded 30° & BHIvr R OB & wafasr
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IATIAR BIA1 & | 59 {01 &1 A 9 B T U111 U &T=ITs (optical path length) 817 :

A
60°
a o Vacuum
glass
b 300
B
23 2b 2b
=7 1o 2a+— Qa+ = +
(1) . + (2) 5 3) 3 (4)2a+2b
A. 4
sol.  From the given figure
A -----------------
60° [a
T (o]
E 30°
B
2 —cos 60°
AO
AO=2a
b = cos 30°
BO
BO = 2b
3
. Length of optical path=A0 +BO x /3
=2a+2b
NLM
3. A ball is thrown upward with an initial velocity V  from the surface of the earth. The motion of the ball is

affected by a drag force equal to myv? (where m is mass of the ball, v is its instantaneous velocity and y is a

constant). Time taken by the ball to rise to its maximum height is :

T 115 1 g4l &1 s ¥ ARMAD V| A SR B AR el ST & | 78 B T e SFaRIeed gl myv> J g
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Bl 2 | T8 m I BT T, v ST AThlford a7 T2l y Teh Rerids & | i gR1 379w iy a0 ugem 3 o
Y B :

elE) el
@t [ﬁVJ @ ﬁtanl£ JZYV]

A. 3

sol.  Retardation of the particle

a=—(g+yv?)

Rotation
4. A particle of mass m is moving along a trajectory given by
X =X, tacosm,t
y=Yy,tbsinot
The torque, acting on the particle about the origin, att=01s:
TIAM m & U (908 o1 U 1 3
X =X, tacosm,t
y=Y, tbsinot

t =0 W, a5 & ATvet fIve IR oM aTa Siecd el 81T

(1) -m(x,b? —y,am?)k (2) m(x,b+y,a)e’ k
(3) +my,a®; k (4) Zero
A 3

sol. X=X, tacos ot

y=Yy, Tbsinw;t
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= v, _=-ao, sin (o t), v, = bw, cos (w,t)
a_=-am; cos(m,t), a, =- bw; sin(w,t)
At t=0, x=x,"ta, Y=Y,
a_=-aw’, a = 0

T= m(—aml2 ) XY, (—1;)

= +my am; k.

Dual Nature of Radiation & Matter
5. In a photoelectric effect experiment the threshold wavelength of light is 380 nm. If the wavelength of incident

light is 260 nm, the maximum kinetic energy of emitted electrons will be :

. . 1237
GivenE (ineV)= N (innm)

(in nm)
T YpTel faegd uaTs TN § YhTel 1 agall devaed 380 nm 2 | IS e fhvor &l dReeed 260 nm 81 I
ST SeTde A1 @ e TSt Soff 817

1237

%a—[% :E (erf)= m(nmﬁ)
(1)4.5eV (2)15.1eV (3)3.0eV (4)1.5eV
A. 4

sol.  Wavelength of incident wave (A) =260 nm
Cut off (threshold) wavelength (A ) =380 nm

Th KE = he _he
en max }\, >\“0
_137| L1
260 380
_ 1237x120 15V
380260
Current Electricity
6. In an experiment, the resistance of a material is plotted as a function of temperature (in some range). As shown

in the figure, it is a straight line. One may conclude that :

T WRANT 3, U ugred & UfcRIg &1 A9 & Bt 3 (fhl 0RT ) 376 911 St © | e TR RETgaR 98 U@
TS X & | 399 sy famTet wehdt B f
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InR(T) \
1T
R(T) = RO —-T2/T? _T2/T12 T2/12
(1) R(T) = £ 2) R(T)=R,e ™" (B)R(T)=R,e"'™ (4) R(T)=R,e" '™
A. 2
Ixb
sol. InR(T)=a-——-3
T
a, b are constant
-1y
R(T)=R,e™
Semiconductors
7. An npn transistor operates as a common emitter amplifier, with a power gain of 60 dB. The input circuit

resistance is 100 Q and the output load resistance is 10 k€2. The common emitter current gain f3 is :
% npn IR 60 dB Afdd <fr aret SHafTs SIS Uaefeh & w0 H B BRal § | 39 URuY &7 (e ufertg
100 Q T frTd TS ufeRig 10 kQ B | 9IS IcIoidh gRT AfdI B 7
(1) 10 (2) 6 x 10? (3) 10? (4) 60
A. 3

R
2 ou
sol. Pgain —B (—tj & Igain —B

Rin
105 = p? (10000)
100
B =100
Magnetic Field & Force
8. Two wires A and B are carrying currents I, and I, as shown in the figure. The separation between themis d. A

third wire C carrying a current I is to be kept parallel to them at a distance x from A such that the net force
acting on it is zero. The possible values of x are :

fe=amy 1 s A &1 AR A T2 B H yanfed gRei 1, a1 L § | 9% dre 1 g1 d @ | 1 91R7 arefl Ueb iR R C bl
1% TR A 9 X 9 IR 39 YR G 8 6 59 W G 6 YL & | X B F97d A1 81T
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C
Al B
I A vl,
< d £
1d !
1) x=1% ) x=| | dTax=| ——Id
() (11_12) ()X ( 1 2] ’ (II_IZJ
I 1, I, L,
G)x= g4, Jdmx= 7, Jd Ox= {11, )4 1, )
1
SF=0
Mol _ Kol .
2nx 2m(x—d) since (x > d)
[x-1d=Lx
Id
X:
I1_12

Sound Waves

9.

sol.

A stationary source emits sound waves of frequency 500 Hz. Two observers moving along a line passing
through the source detect sound to be of frequencies 480 Hz and 530 Hz. Their respective speeds are, inms™,
(Given speed of sound =300 m/s)

Te ReR T 500 Hz 3MgRi A eafs SASTa el 8 | &1 ST Ueb 81 ¥, Sil b 1 A 8= Siel! &, H =erd & dl
32 &afst @1 JMgRT 480 Hz 3R 530 Hz JATS It 2 | 3 siaell o) ared Hoer ms! & 81l

(feam 2 : «afs & a1 = 300 m/s)

()12, 16 (2) 16, 14 (3)8,18 (4)12,18

4

Frequency of sound source (f,) = 500 Hz

When observer is moving away from the source

v—v'
Apparent frequency f, =480 =1 ( N : j (1)

v+v"
And when observer is moving towards the source f, =530 = fo( " . j ..(11)
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From equation (i)
480 = 500 (Mj
300
v,y =12 m/s
From equation (ii)
530 = 500(1 +hj
Y

v", =18 m/s

Electromagnetic Induction

10. A transformer consisting of 300 turns in the primary and 150 turns in the secondary gives output power of 2.2
kW. Ifthe current in the secondary coil is 10 A, then the input voltage and current in the primary coil are :
(1)440Vand5SA (2)220Vand20A (3)220Vand I0A (4)440Vand20A
300 Wi aTel! WIAfHe Boset doi 150 BRI arel! (e Busel aTel Udh SiIhHR &1 i orfde 2.2 kW & | 3
fa<ire Goeeh # a1 &1 719 10 A B A1 e drecs iR wierfie Grsell # o1& A9 §
(1)440 VTS A (2)220Vaa20A (3)220Vdam10A (4)440VTar20 A

A. 1

sol.  Power output (V_1,) =2.2 kW

_22kW

, = =220 volts
(10A)

Input voltage for step-down transformer

VioN
VZ N2
V. =2xV =2x220
input output
=440V
Il N2
Also T 75
2 Nl
1
I = 5 10=5A
Current Electricity
11. Auniformly charged ring of radius 3a and total charge q is placed in xy-plane centred at origin. A point charge

q is moving towards the ring along the z-axis and has speed v at z = 4a. The minimum value of v such that it

crosses the origin is :

H A q T2 251 32 BT Teb THhAAT AT T Xy-AHTA H eAfdg IR DI I@T 8 | Tob fawg AT q 39
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TTT B TR 72318 IR eI W&1 & | §AD! 2 = 4a W ATA v © | AT, BT IR B B folY v BT =[AGH A1 BT :

(1 12 2 l qz 172
(1) E(g j @) \E (5 4n80aj

\/z i 1/2 \/z 3 q2 172
(3) m (15 “) m (15 4neja
4

sol. +Q,R

q2
4me,a

q2
4ne,a

Potential at any point of the charged ring
V, = _KQ

VR? + 77

The minimum velocity (v,) should just sufficient to reach the point charge at the center, therefore

S = QIVe- V]
_ ol KQ_KQ
_Q[ 3a Sa}

,_4KQ* 4 1 ¢

 15ma 15 4ne, ma
1
2 2

VO:\E L
m | 15x4megja

KTG & Thermodynamics

12. nmoles of an ideal gas with constant volume heat capacity C,, undergo an isobaric expansion by certain
volume. The ratio of the work done in the process, to the heat supplied is :
Teh (A1 ST ST eTRe C,, 1 SA1&e 1199 e n Hiel 1 qHETEd YRAR fBAT SAraer A el & | Gfshan & b T
BT D1 S TS HH H AU 2 :

4nR nR 4nR nR
(¢, 7R ) 'c. 7R ()¢, —mR @ 'c,—nR

A. Bonus

sol.  For Isobaric process
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Work done (W) =nRAT
and Heat given (Q) =nC AT

W_R__R
Q C, C,+R

KTG & Thermodynamics

13.

A 25> 107 m’ volume cylinder is filled with 1 mol of O, gas at room temperature (300 K)). The molecular
diameter of O,, and its root mean square speed, are found to be 0.3 nm and 200 m/s, respectively. What is the
average collision rate (per second) for an O, molecule ?

T 25 x 107 m® e @ Riefsr # 1 mol O, 14 feftg aromr (300 K) R 91 8 | O, b 3Mfodqes re defn i
H7e2 Hel 971 o A A 0.3 nm A1 200 m/s U STt € | fbeft O, 319 & Heree % bl 71 (Uil ADUs) 1 ENTI?

(1) ~10" (2) ~10'° (3) ~10" (4) ~108
A. 2
V=25x102m? N =1 mole of O,
T=300K
Vs = 200 m/s
sol.
1
Rheme
J2Nnr?
V=25x10"m’ N=1moleof O,
T=300K
V. =200m/s
1
A=
V2Nrr?
) 1 V>
Average time P 200 . Nnr?. (2
23
_ ﬁxzoox6.0_233x1o 10 % 0.09
25x10
Average no. of collision = 10"
Nuclear Physics
14. Two radioactive materials A and B have decay constants 10A and A, respectively. If initially they have the same

number of nuclei, then the ratio of the number of nuclei of A to that of B will be 1/e after a time :
31 St uaref A den B @ &g fadie, BHer, 104 G201 A € | IfS IR § S A1fAd] &I Hee] aR1eR 81
fhe T¥ 918 A 2 B & A1 &1 AT 61 AU 1/e BT :

1 11 1 1
(1) Ton (2) Ton 3) o 4) I
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A. 3
sol.  Number of nuclei present at any time t
N=Nge™
II:II_: — et :%
(A, —Ag)t=1

e 11
-A+10A 9A

Capacitance
15. Figure shows charge (q) versus voltage (V) graph for series and parallel combination of two given capacitors.
The capacitances are :

31 3 T FenRAT B So7 21 FHIIR A H o UR S9®1 314e (q) T2 diee (V) & dra &l Fae U1 o |
ST TR 2 | 9! ETRaTsi & A1 81

q(uC) A

500 [~ g

80 foptrord

10V V(Volt)

(1) 40puF and 10pF  (2) 20uF and 30puF  (3) 60uF and 40uF  (4) 50uF and 30uF
A. 1
sol.  Equivalent capacitance for series combination

" CICZ
C, +C,

For parallel combination C"=C +C,

Also C">C' (slope is larger for C")

500
C +C. = —=50uF

1 2 1
CC, 80
= _guF
and = """~ OF
C,C, = 400 uF

Solving C, =40 uF C, =10 uF
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Communication Systems

16.

sol.

A message signal of frequency 100 MHz and peak voltage 100 V is used to execute amplitude modulation on
a carrier wave of frequency 300 GHz and peak voltage 400 V. The modulation index and difference between
the two side band frequencies are :

100 MHz 31gf<y e RIeR dreedt 100 V & U& a1 Riia &1 S9arT 300 GHz gy den RreR dreedr 400
V &1 U a8 TR I AR HGel B & [old DR 8 | HIger Gabid G2 a1 U U8 B MGRIAT Pl <R
B ;

(1)4;2x10*Hz (2)4;1x10*Hz (3)0.25;1x108Hz (4)0.25;2x10*Hz

4

Range of frequency = (f —f )to (f +f )
. Band width =2f =2 x 100 x 10° Hz

=2 x 10*Hz
A 100
ion i =—n—-—=0.25
and Modulation index A. 400

COM, Momentum & Collision

17.

A.

Two particles, of masses M and 2M, moving, as shown, with speeds of 10 m/s and 5 m/s, collide elastically at
the origin. After the collision, they move along the indicated directions with speeds v, and v,, respectively. The

values of v and v, are nearly :

S M g 2M & &1 H0T IR 10 m/s T 5 m/s, B, F RIFGER gad g3 9o g IR IR §9ee a4 ¢ |
ESE @ 916 1 HH: v, TAT v, B T A fewamel 1 feamati # =rerdl € | v, 721 v, & Mebed™ A7 &l -

(1)3.2m/sand 12.6 m/s (2)3.2m/sand 6.3 m/s
(3)6.5m/sand 3.2 m/s (4) 6.5 m/sand 6.3 m/s
4
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sol.  Apply conservation of linear momentum in X and Y direction for the system then
M(10c0s30°) +2M(5¢0s45°) = 2M (v,c0s30°) + M(v,c0s45°)

5@+5\/5=\/§V1+% ()
Also

2M(5sind5°) - M(10sin30°) = 2Mv, sin30°~ Mv,sinds°
SV2-5=v, -~ Q)

NG

Solving equation (1 and 2)
(V3+1)v, =53 +10v2-5 = v,=65m/s

v,=6.3m/s
Current Electricity
18. A moving coil galvanometer allows a full scale current of 10 A. A series resistance of 2 MQ is required to

convert the above galvanometer into a voltmeter of range 0 — 5 V. Therefore the value of shunt resistance
required to convert the above galvanometer into an ammeter of range O—10 mA is :
U I ool edAHICR, Bl o fdera gRT BT A 104 AT | DI b 0 — 5 V IR & dlecHIes H 98l & ford
2 MQ & URRIg &1 3aegerd ikl & a1 39 U 0—10 mA URTH & 3R 3 95a & (o) fhd 2ie UlcR1g &1
AL DT BN :
(1)200 Q (2) 500 Q (3) 100 Q 4)10Q

A. Bonus

sol.  Datacontradictory

Current Electricity

19. In the given circuit, an ideal voltmeter connected across the 10 Q resistance reads 2 V. The internal resistance

r,of eachcell is :

& T gRu #, s aneel dieeHier &1 919 10 Q UfoRiY & RRI IR oI € A1 a8 2 'V AT9dT B | Udd Aol Bl

3MaRe TfaRIe r 8
15Q
20
AW
10 Q
1]t
1.6V,1.5V
rorQ
(1)0.5Q (2) 0Q (3) 1.5Q 4) 10
A. 1
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sol.

For the given circuit

150Q

1.5V 1.5V
Given that V w2V

2 2 1

=t —=—

15 10 3
AlsoI2r+2)=15+15-V,,

= 2r+2=(3-2)3

1
r=—Q
=7

Gravitation

20.

sol.

The value of acceleration due to gravity at Earth’s surface is 9.8 ms . The altitude above its surface at which

the acceleration due to gravity decreases to 4.9 ms2, is close to : (Radius of earth=6.4 x 10°m)

Gedf) & T UR RcdI =0T BT A9 9.8 ms 8 | g2l & I8 ¥ I8 S a1, Siel YRecd 1 xR0 Fed 4.9 ms 2 8l
ST &, BN : (AT & 331 = 6.4 % 106 m)

(1)9.0 x 10°m (2) 6.4 x 10°m (3) 1.6 x 10°m (4)2.6 x 10°m

4

gsurface
= = 2
Sheight 4.9 m/s

2
h -2
As gh=g£1+R—ej

h=R (vV2-1)//3

h=6400 x0.414
h=2649.6 km
h=2.6 x10°m

Fluid Mechanics

21.

The ratio of surface tensions of mercury and water is given to be 7.5 while the ratio of their densities is 13.6.
Their contact angles, with glass, are close to 135° and 0°, respectively. It is observed that mercury gets
depressed by an amount h in a capillary tube of radius r|, while water rises by the same amount h in a capillary

tube of radius r,. The ratio, (r /r,), is then close to :
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URT TAT U1 & T8 TG T AU 7.5 B STafdh I b-icd Bl 31U 13.6 & | 397 Hid & A1 §US PIT &
ST |, AT, 135° M1 0° 8 | T UTAT STl & b URT Ueb 31 1, 1 ebfrept Teil § SalTg h A e Bl 8
Stafds et o2 r, @1 S fRrept el § S &ars h A I+ 8Id © | 3 r /r, BT e H14 81T
(1)4/5 2)2/3 (3)3/5 (4)2/5

A. 4

sol. Ratio of surface tension

S

—E- =75
SWater
Pic 136 g SO0 _cos135° 1
Pw cosf,  cos0° 2
Ry, _ (Sﬁg j Pw (cos 0, )
RWater SW pHg COs eW
=7.5x% ! ><L=0.4=g
13.6 2 5
Rotation
22. A thin disc of mass M and radius R has mass per unit area o(r) =kr*> where r is the distance from its centre. Its

moment of inertia about an axis going through its centre of mass and perpendicular to its plane is :
ST M @1 a1 R &) U gdel! {33 &1 Ufdl 3018 &% d s M o(r) =k’ BT r d= A g 2 | R &
B ST el T S orvaad 3fel & IRd: SIS ATe0! 81

MR? @) MR? 3) MR* @) 2MR?
3 6 2 3

(1)

A. 4

sol.  Surface mass density () = kr?

R
Mass of disc M = I(kr2)2nrdr
0

4 4
= 2TCkR— = kR
4 2
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. Moment of inertia about the axis of the disc.
I= Idl =I (dm)r® = J‘csdAr2
= j (Kr?)(2mrdr)r?

R 6
= f 2nkr’dr = kR _ gMR2
) 33

KTG & Thermodynamics
23. A cylinder with fixed capacity of 67.2 lit contains helium gas at STP. The amount of heat needed to raise the
temperature of the gas by 20°C is : [Given that R =8.31 J mol'K]

U I e 67.2 <fiex @ Riefs # /9 a1y vd &1 (STP) W Eferad 14 w1 8 | 319 &1 aree 20°C |
9™ & forg smmawas S e : [fRar3: R =8.31 J mol K]

(1)7007J (2)3507J (3)3741) (4)748)
A. 4
1 No. of moles of He at STP _@_3
sol. 0. ofmolesof He a Y

As the volume is constant — Isochoric proces

3R
Q=nCAT =3 x B x20=90R =90 x 831 ~ 748 J.

Magnetic Field & Force
24, A proton, an electron, and a Helium nucleus, have the same energy. They are in circular orbits in a plane due

to magnetic field perpendicular to the plane. Let r,r, andr,,_ be their respective radii, then,

U YIS, U Solag 1 iR Ud BIfelad A1, B ol SRR & | I T FAd H SHSD oTdd DI &7 & HROT
TR el § e 8 1A v, 1, 3R 1, WEMH, Seag = T aferr M & gareR o o o €, 1
(D) r < r <Ip, (2) r > =Ty, 3) r < =Ty 4) r > r > T

A. 3

mv ~2mK

sol.  Radius of circular path (r) in a perpendicular uniform magnetic field = B = B
q q

For proton, electron and a-particle,

m = 4mp and m >>m

Alsoq = 2q, and q,=d,

.. As KE of all the particles is same then,

Jm
roc—o

q
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S r=r >r
o p e

Geometrical Optics

25. One plano-convex and one plano-concave lens of same radius of curvature ‘R’ but of different materials are

joined side by side as shown in the figure. If the refractive index of the material of 1 is u, and thatof 2 is .,

then the focal length of the combination is :

Teh FHTA—IIA 3R Ve AHATA—3TacTel o, FTTep] ashell 321 ‘R’ & a1 STl Tl & a4 8 | S &l ol g

foroept ferm ST & | Afe oiki—1 o ueef &1 sTuacivie p, Tl o2 & UeTel Bl AUdaich |, & 1§90 AT bl

Bl G BT
W
2
R R R 2R
D5 2 3 4
D 20,1y @ 2, —uy) ST TR
A. 3
sol.  Focal length of plano-convex lens-
f, = R
(=D
Focal length of plano concave lens-
f=—=
(Hz o 1)
For the combination of two lens-
T .1t m-1 op-l
eq 1 2 R R
_HmTH
R
f, = R
= Hy
Electromagnetic Waves
26. The electric field of a plane electromagnetic wave is given by

E= Eof cos(kz) cos(mt)
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The corresponding magnetic field B is then given by :

T FHGe [agd—graia av1 &1 fagld & e B,
E= Eof cos(kz) cos(wt)
T A B &5 B & :

(1) B= % 3 sin(kz) cos(wt) () B= Ey 3 cos(kz) sin(wt)

alm A

(3) B= %jsin(kz) sin(wt) 4) B=—Ck sin(kz) cos(mt)

>
W

Ey_

sol. B_o

E,
C

Giventhat E = E cos(kz) cos(wt) i

B, =

esf!
I

%[cos(kz —ot) i- cos(kz+ mt) i]
Correspondingly

B

% [cos(kz - t)j —cos(kz+ t)ﬂ

B

B . )
7°><251nkz sinmt

B= (&sinkz sinwtjj
C

Current Electricity

27. In a meter bridge experiment, the circuit diagram and the corresponding observation table are shown in figure.

box

Unknown
resistance

Sl No |R(Q) [1(cm)
1. [1000| 60
2. [100 | 13
3. [10 15
4. |1 1.0
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(1)3 (2)2
A. 4
1 L
O X T 100-1
Using the above expression
R(100-1
_R(00-1)
I
" X_100><40_2000Q
or case (a) 50 3
" b X_100><87_8700Q
or case (b) 3 3
" X_10><98.5_1970Q
or case (¢) s 3
1x99
for case (d) X = 4 - 99 Q
Current Electricity
28.

Which of the readings is inconsistent ?

T HIeR A TN & ford, aRRuer den wara adieror arefl form # A M 2 |

Unknown
resistance

g8 DI UTS T STRATTd 27

Clearly we can see that the value of x calculate in case (d) is inconsistent than other cases.

A current of 5 A passes through a copper conductor (resistivity = 1.7 x 10 QQm) of radius of cross-section 5

B

R(Q) [1(cm)
1. [1000| 60
2. [100 | 13
3. [10 1.5
a. |1 1.0
(3)1

(4) 4

mm. Find the mobility of the charges if their drift velocityis 1.1 x 10 m/s.

3TYR BT I F35a1 5 mm arel dfd (URIgawar= 1.7 x 10 Qm) & TS a1etd 9 5 A 31 &_1 yaTizd el & |3
AT 7 319aTeg o7 1.1 x 107 m/s & 1 ITab! Tfereiretar s
(2) 1.8 m*Vs

(1) 1.3m*Vs

(3) 1.5m*Vs

(4) 1.0m*Vs
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A. 4
. A4
sol.  Mobility (u) = Ed
and resistivity (p) = E_EA
j I
V,A
p=-—=
1p
1.1x107° ><7c><(5><10‘3)2
- 5x1.7x107
2
m
=1.0—
H Vs

Communication Systems

29.

sol.

Given below in the left column are different modes of communication using the kinds of waves given in the right

column.

A. Optical Fibre Communication

B. Radar
C. Sonar

D. Mobile Phones

P. Ultrasound
Q. Infrared Light
R. Microwaves

S. Radio Waves

From the options given below, find the most appropriate match between entries in the left and the right column.

AT 918 9 H faf TR QUi vd <R W § a)A B UAR R TR B |

A. ITftehd BIgaR FAR
B. VSR

C. 9FR

D. A1 d B

P. qRrEaf

Q. 37ARHT THT
R. g&q TR

S. ¥f$ar a3

& T fadedl #, 1 T 9 W &1 wfafteat &1 atferd Ao @ grm?

(1) A-Q, B-S, C-P, D-R
(3) A-S, B-Q, C-R, D-P
1

Optical Fibre Communication — Infrared Light

Radar —Radio Waves
Sonar — Ultrasound

Mobile Phones — Microwaves

(2) A-Q, B-S, C-R, D-P
(4) A-R, B-P, C-S, D-Q

Matrix JEE Academy : Piprali Road, Sikar Ph. 01572-241911, Mob. 97836-21999, 97836-31999

19



Matrix JEE (MAIN ONLINE) 2019

MATRIX JEE Academy

SHM - JEE Main
30. The displacement of a damped harmonic oscillator is given by x(t) = e ! cos(10xt + ¢). Here t is in seconds.

The time taken for its amplitude of vibration to drop to half of its initial value is close to :

U 3fqHf~Gd ITad aletd &1 fawermas 1 7, x(t) = e ' cos(10mt + ¢). TSI t AHUS H B | §AqD QI AT Bl
Y RIS A A ST BT H o FHY BT Hi~Tdhe AT 81T :

(1)7s (2)27s (3)13s (4)4s
A. 1
sol.  Amplitudeat(t=0)A =e*"'=1

att=t ifA =2

2
— l:e—o.lt
2
t=10In2 ~ 7s
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