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Thermal Expansion
1. Auniform cylindrical rod of length L and radius r, is made from a material whose Young’s modulus of Elasticity

equals Y. When this rod is heated by temperature T and simultaneously subjected to a net longitudinal
compressional force F, its length remains unchanged. The coefficient of volume expansion, of the material of the
rod, is (nearly) equal to:

TS L aer f35a1 + &) U A IaThR B 61 99 TR 0N Y & | 579 39 B &1 a19d T 9 981 &
TN B TR G 3Taed Wired a1 F &I &, A S o TS STuRafkid I&ch € | B8 & ugred & 3mad IR o1

T ST |1 8191
(1) 9F / (n®YT) (2) 3F / (®YT) (3)F/ 3m®YT) (4) 6F / (m®YT)
A. 2
_FL
Sol. A[AL| & AL = LxaAT
F
o=—
AYT
3F
= 3 =
r=oa YT
Friction

2. A block of mass 5 kg s (i) pushed in case (A) and (i1) pulled in case (B), by a force F =20 N, making an angle
of 30° with the horizontal, as shown in the figures. The coefficient of friction between the block and floor is
=(.2. The difference between the accelerations of the block, in case (B) and case (A) will be : (g= 10 ms?)
5 kg & Tab e Bl &fST A 30° PIVTIR g F = 20 N A AR (1) 207 (A) 3 gebeld & a1 (i) 21 (B) H Hierd
g | e AT FHA & o1d T o = 0.2 & | 39 31 &2aii (B) oM (A), H [edb & =0l & 3R Pl A BT

(g=10ms™?)
F=20N
..... fokosnn  seecubaglt| T
N@O"
N
F=20N
(A) (B)
(1) 0.4 ms™ (2)3.2 ms™ (3) 0 ms™ (4) 0.8 ms™
A. 4
a
Sol.
mg=50N
N=60N
f=02x60=12N
a, N2 )33 ems?
5 5
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ForB

20N

mg=50N

N=40N

203

£f=02x40=8N = T—S Sa,

ag = 17’2_8 :¥=1.86m/sz

a,—a,=0.8 m/s?

Atomic Structure

3. The electron in a hydrogen atom first jumps from the third excited state to the second excited state and
subsequently to the first excited state. The ratio of the respective wavelengths, A /A, of the photons emitted in
this process is

U BISRIol URHATY H Selde = Ugel OraR] SaIoTd el I THRI I o7 AT H R Tegard ga-l A 2|
ST ST H I & | 71 &1 WehHvll H ST WIS B A R T Surd A, /A, &N :

(1)7/5 (2)27/5 (3)9/7 (4) 20/7
A. 4
1 1 1 7
—=R|———|=R— i
Sol. N [9 16} 144 (1)
1 1 1 5
- = - R — ..
, [4 9} 36 ...(11)
A, _5x144 20
A, 36x7 7
Current Electricity
4. A moving coil galvanometer, having a resistance G, produces full scale deflection when a current I flows

through it. This galvanometer can be converted into (i) an ammeter of range 0 to I (I, > 1) by connecting a

shunt resistance R, to it and (ii) into a voltmeter of range 0 to V(V = GI,)) by connecting a series resistance R,
to it. Then,

foR1e G & U <t Gl ERTATY # o7 I, 0) Q07 faarg qram STl @ | $9 eRrnd o oRr 0 9 [ (1, > 1) &1

3HIeR # U T UfeRIU R, Wwﬁaﬁﬁwm%laﬁwmﬁﬁwoﬁwv GI)E%EﬁRfﬂaﬁw
WWHRWWWW%I

2 2
R I 1 R I,-1
_G?and =2 =| —=& R.R,=G g Da [0
(1) R,R, =G? and R, (Io—lgj 2) RiRy {IO_I jand R, ( N J

g g
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3)R,R, =G> d&: e 4) R.Ry =G Uil d&_ L |
= ATV -
GIRRy TR, (IO_Ig) *) I, o Ry (IO_Ig)
A. 1
Sol.  Forvoltmeter V=I,(R +G)=GI, (1)
For ammeter (IO—Ig) R,=1G ...(2)
From (1), R, :M

g

.G
From (2), R , =1 - .

0 g

= R R, =G

2
L
Ry (-1,

NLM
5. A spring whose unstretched length is / has a force constant k. The spring is cut into two pieces of
unstretched lengths /, =n/, and n is an integer. The ratio k /k, of the corresponding force constants, k and
k will be
2
T RET &1 W= oIS [ T 9 (711 k & | 39 DIeaps [ q01 [ Wasl ovarg @l al Ryl Hdfed 8 1/, =nl, 8,
STEl n U YUTTeh & | §R1 g dt fHreiepi k, e k, @1 /g, k, /k, 8 :
: L !
(Dn (2 0, (3)n (GOl
A. 4
sol. [ =nl
k oc 1
/
k_L_1
k, / n
Alternating Current
6. One kg of water at 20°C is heated in an electric kettle whose heating element has a mean (temperature

averaged) resistance of 20W.The rms voltage in the mains is 200V. Ignoring heat loss from the kettle time
taken for water to evaporate fully, is close to [ Specific heat of wate =4200 J/(kg®°C), Latent heat of water =
2260 kJ/ kg]

H1e GieRIY (ATIAM SRAd) 20Q &1 e g daell 4 20°C & 1 kg Ul &1 Id1erd © | fIed gfd &1 rms
areedr 200 V 8 | deiell A W1 BT ®I T0g A §Y, U b Uil arftad 81+ H S 9 7
[0 &) fafdTee o = 4200 J/(kgC), T ) T o1 = 2260 kJ/ kg]
(1) 16 minutes (2) 3 minutes (3) 22 minutes (4) 10 minutes
A. 3
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sol.  AQ=1x 4200 x 80 + 2260 x 10°J
= (336 +2260) x 10° T =2596 X 10°J  ......... (1)

AQ — Imls Vrms t = 200)( %t = 2000t ......... (2)

s = 21.6 minutes ~ 22 minutes

(1)=(2) =t = 2596

Magnetic Field & Force
7. An electron moving along the x axis with an initial energy of 100eV, enters a region of magnetic field

B= (1 S5x107 T) k ats (See figure). The field extends between x =0 and x =2cm. The electron is

detected at the point Q on a screen placed 8 cm away from the point Q on a screen placed 8 cm away
fromt the point S. The distance d between P and Q (on the screen) is
(electron's charge = 1.6x107'° ¢, mass of electron =9.1x1073! kg)

100 eV o1 &1 U gelag = oll X376l & e T 2, Ez(l.leO*T)l; @ O &3 1 g S IR ude

PRl B (R SR | g eaax =0 A x =2 cm 0 [agd 2 | 95 S | 8 cm g1 W= Reyd U WR Setag 14 &l
<iege favg Q W e & | fawg P den Q & g &) 8 d (U< 0R) 1 | I
(STFET BT 3MIL = 1.6x107" ¢, SeTagi &1 g7+ = 9.1x107! kg)

Q

«—oao—

=
s P
=

2cm

8cm
(1) 11.65 cm (2) 12.87 cm (3)2.25cm (4)1.22 cm
A. 2
V _ V2mKE
sol.  Radiusofpath, R = my _y-m
eB eB

_\/2><9.1><10’31><1006_ \V2%x9.1x107%

m
ex1.5x107 J1.6x107"° x1.5x10

Q
Ce
0
2cm A
P
5
:%xl%cm:l%cm
DX
SinB=—2_=>
225 9
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tan 0 = AQ
6
AQ = % ~11.64
PQ=PA+AQ

=2.25[1—cos0] +11.64
=122+11.64=12.86 cm

KTG & Thermodynamics

1
8. A carnot engine has an efficiency of 3 .When the temperature of the sink is reduced by 62°C, its efficiency

is doubled. The temperatures of the source and the sink are respectively

: 1
T 11 SoT Bl &AAT — & | 514 ST HIE (sink) BT ATTHA 62°C H fa1 ST 2 1 a1 QI 8l STl 2 | ST

6
A TAT HUS B, HHL:, ATTA B :
(1)99°C, 37°C (2)37°C, 99°C (3) 124°C, 62°C (4) 62°C, 124°C
A. 1
e 1 =1 TC TC _ 5 .
sol.  Forinitial 6 _i = E 3 (1)
l_l_(TC—62) T.—62_2
for final 3 T, = T, 3
T.—62 2x6_4
Ty 3x5 5
= T.=310K=37°C
T,=372K=99°C
Sound Waves
9. A small speaker delivers 2 W of audio output At what distance from the speaker will one detect 120 dB
intensity sound

[Given reference intensity of sound as 102 W/m?]
T BIC WHR I 2 W 2Ifd &1 a1 Feperedl & | 39 TR 1 fobe=11 g1 R &g diterar 120 dB 8117
[f&a & : &afe @ (<9 (reference) adr = 102 W/m?]
(1)30cm (2) 40cm (3) 10cm (4)20cm
A. 2

|
sol. 120 :1010g1010—_12

I

= 10—_12=1012 = I=1W/m> ., (1)
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f 2
Equate (1)and(2)= r= 4—nm:0.399m =40 cm

Wave Optics - JEE Main

10. A system of three polarizers P , P,, P, is set up such that the pass axis of P, is crossed with respect to that
of P,. The pass axis of P, is inclined at 60° to the pass axis of P,. When a beam of unpolarized light of
intensity [ is incident on P, the intensity of light transmitted by the three polarizers is I. The ratio (I,/T)
equals (nearly) :
9 gaei P, P, oM P, &1 g9 RE X © b P, @1 URi—31e1 P, &1 U 311 A iR € | P, 1 uri—apel P, bl
ARI—3&T ¥ 60° BV TR & | 516 Yep [ <fer1 b1 3iggfae geprer fbvor goT P, ok SA1aferet €Iefm & df g4 i bl &
<THTATST 9 1 <fieret 1 geprer fohror gt 47 81eft & | rgard (I,/1) 1 ferebee™ |1 81

(1) 1.80 (2)5.33 (3) 10.67 (4) 16.00
A. 3
sol.  Angle between pass axes of P and P, is 30°.
P1 I_o P2 P3
l | 2

(IE") cos?30° {%jcos%of’ -.c0s260°

[ I 1 31
[=-.cos*30°.cos* 60°= —Oxgx_ _3L
2 24 4 32
—=—=10.67
= 1 3
Fluid Mechanics
11. A solid sphere of radius R acquirs a terminal velocity v, when falling (due to gravity) through a viscous fluid

having a coefficient of viscosity 1. The sphere is broken into 27 identical solid spheres. If each of these

v
spheres acquires a terminal velocity, v, when falling through the same fluid, the ratio (V_j equals.

f3rsa1 R & Teb S17 7Tt b, ST TOTTh 1) b Ueb &a H (Toed g et b BIROT) ATHI A1 v, 8 | Afe 97 319 Tl &l

SRR 3521 & 27 Tiedl | diel SR A1 Yed Tlel 1 T o1 3301 & H v, 91l Sffell &, [%} T A B
2

1 1
(1) 57 2)9 Sy (4)27
A. 2
sol.  Vol.=Vol,
R’ =27r
= R=3r
V o radius®

Vi_ (5} _
V, r
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Semiconductors
12. Figure shows a DC voltage regulator circuit with a Zener diode of breakdown voltage = 6 V. If the unregulated

input voltage varies between 10 Vto 16 V, then what is the maximum Zener current
o 5 4o dleedl = 6 V & SIFR SRITS ¥ 99131 faefd Frase uRue fewmn © | afe sririfa Fafe fava 10 Vv
A 16 V & 919 951l g A1 oFR STITS H AfHeH IRT T A 81T

s
3
$R,=2kQ
:»

IZ
~ $R =4k
(1)7.5mA (2)1.5mA (3)2.5mA (4)3.5mA
A.
sol. [ ismaximum when input voltageis 16 V.
10
= =5mA
> 2x10°
6
[[=——==15mA
"4x10°
Lo =~ 1 =3.5mA
Rotation

13. A smooth wire of length 27r is bent into a circle and kept in a vertical plane. A bead can slide smoothly on the
wire. When the circle is rotating with angular speed ® about the vertical diameter AB, as shown in figure the
bead is at rest with repect to the circular ring at position P as shown. Then the value of * is equal to
2mr TS @ Qo TYU] I AR DI g THIhR SHedlER T H T & | Yo A7t (bead) 39 AR WR e 2 |
T Pl U SHeAlER 36T AB & uRa: RIFTIER S0 3 o | GARI ST 8 A1 g & A1 Ao Rargar fag P
oR ReR Uil STl & | @ T A1 81

O

A

2g
(1) @ (2) — A3) (r\/§ ) 4) %

r
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sol.
. 2
51n9=L:>9=30°
r
Ncos6 =mg (1)
2
Nisin 6 = 29T (i)
.o 2
Q = tan 0= or
) 2g
o 2gtan® 2g
: = = —
r 3
Geometrical Optics

14. A transparent cube of side d, made of a material of refractive index i, is immersed in a liquid of refractive index
W, (u,<p,).Arayis incident on the face AB at an angle 6(shown in the figure) Total internal reflection takes
place at point E on the face BC. Then 0 must satisfy
YD 1, B Ueb & H aciiep p (W, < p, ) P TRGE b bl GaTl STl & | Th1el B Ueb b1 g9 Ieob &
78 AB WR g9 9, RIETGAR 0 $Iv1 &R (rqfed gicl & | §6 BC @ favg E 4R qui a1=iRe uRTac 81 & iy, 6 &1

HI BT T A BRAT?

A D

2 2
(1) 0>sin”' tt 2) 0 <sin™' Hr (3) 0> sin”' /”—;—1 (4) 0< sin™ ”—;—1
Hy Hy K K

A. 4
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sol.  psinr >p,

W, N

= Sin 1‘1 >— COS 1‘1 <
K, K,

1, >sin”' {h}
H,

u,sin® = psinr, = p, sin (90°—r,) (r, +1,=90)

sin @ = 22 sin(90°-r1,) = B cos I,

Hy 1
i [2 2
= 0 <sin™ hM] (from equation (1))
W, W,

i 2
— 0<sin™ b—l}

Kinematics

15. A particle is moving speed v = by/x along positive x axis.Calculate the speed of the particle at time t=1t
(assume that the particle is at origin att = 0)
T U AT v = b/x 3 GITHD x—38T B 977 ¥ =1eT X818 | GaY t = 1 IR BVl ) A1l B
AT B t=0 RFTIA AT RE )

b’t b’t bt
(1) b @~ 35 ONG
A. 3
V= d—X = b\/; i
sol. T (1)

X dX t
X bt
—
[
= ofx=br i)

bt b’t
= v=b—=—
2 2
Sound Waves
16. Two sources of sound S and S, produce sound waves of same frequency 660 Hz. A listerner is moving

from source S, towards S, with a constant speed u and he hears 10 beats /s. The velocity of sound is 300

m/s. Then u equals.
&1 &< I, S, TAT S, U &1 AgRI 660 Hz b1 eaf~ Seuw el & | Ueb 11 S, 'S, 1 AR ReR et u A it

8U ufd Aepvs 10 fawde g=iar & | IS ef=r &1 it 300 m/s &, 1 u &1 A 8
(1) 10.0m/s (2)5.5m/s (3)2.5m/s (4) 15.0m/s

Matrix JEE Academy : Piprali Road, Sikar Ph. 01572-241911, Mob. 97836-21999, 97836-31999 9



Matrix

JEE (MAIN ONLINE) 2019

AR JEE Academy
A. 3
Obs.
sol. @-mmmeeeeeas e —— eIt °
S, u S,
For source S1 n, = — xXn,
vV+v
For source S, 1n, = x1n,
2uxn,
= n,—n, =
\
2xux660
10=——
= 330
= u=25m/s

EMI

17. Consider the LR circuit shown is the figure. If the switch S is closed at t = 0 then the amoung of charge that

L
passes through the battery betweent=0and t = r is
fera 9 Usp LR uRur gorian 8 | afd t = 0 R ofl S &1 g5 R 8, Al el | (et dTel T2 1 /1 FHITIRIS

t=0®t=%$éﬁa%ﬁm:

2.7E
()~
A. 2
E _t
i=—|1l-e°
sol. R(
Q
= ], da

L R
i
1 w
E S
5 EL 3 7.3EL 4
(2) 2 7R 3) R’ 4)

_L .
T= (i=da/dy)
Bl -
:EIO{I—C Jdt

t
E _t
:> Q:EX|:t+eTXT}

0

E[L L , L
=—x|—+—e ——
R |[R R= R
g EL __EL

= eR> 2.7R’

7.3R?
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Gravitation
18. The ratio of the weights of a body on the Earth's surface to that on the the surface of a planetis 9 : 4. The mass

1
ofthe planet is 9 th of that of the Earth. If 'R’ is the radius of the Earth what is the radius of the planet ? (Take

the planets to have the same mass density)

1
Teh fUUS & ool N Ueb TR TS &l I8 UR 4RI BT U 9 : 4 & | SN T8 BT SHH Yl & SH Pl Y 2 |
Il gedt &1 Frsr 'R' 8 A1 U8 &l (35 a1 ril? (A b G191 Ui ol ST gecd 9 2 |)

. LR R o R
(M7 )3 35 @ 5
A 4
g 9 M
sol. g 4 (go(;?)
M, xR} 9
=  RXxM, 4
2
R 9
Ox| 2| =2
- (Rej 4
RC
= R, = >
R
RP:E

Communication Systems

19. In an amplitude modulator circuit, the carrier wave is given by C(t) =4 sin (200007t) while modulating
signal is given by m(t) = 2sin (2000 =t). The values of modulation index and lower side band frequency are
U AT Higer ufkuey 3 faeft arges a1 C(t) = 4 sin (20000t) 7, STafds Afgerd 7= m(t) = 2sin (2000 rt)
| Aige gaaie aor feel ured § Mg & A 8 ;
(1)0.5and 10kHz  (2) 0.3 and 9 kHz (3)0.4and10kHz (4)0.5 and 9kHz

A. 4

m

A 2
sol. Modulationindex =—==—=0.5
A, 5

fo_ [ 200007

. ~10000 Hz
2m 2n

f O 2000m 6000,
2n 2n

Lower band side = (10000 — 1000) Hz =9 kHz

Magnetic Field & Force

20. Find the magnetic field at point P due to a straight line segment AB of length 6 cm carrying a current of 5 A.
(see figures) (u, =4m x 107 N-A")
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5AgRT S Th WY AR & 6 cm o W08 AB & BRI, (REATIER), fa5 P R g &3 91d difolg |
(u, = 4m x 107 N-A")

B

6cm

(1)2.5x10°T (2) 1.5x10°T (3) 3.0x10°T (4) 2.0x10°T
A. 2
sol. £

Scm." 4 cm
S0 G ep
3cm
B, = ] (cosO, +cos6,)
4nd
-7
_107x3 x(2x§j=l.5x10_5T
0.04 5

Atomic Structure
21. Consider an electron in a hydrogen atom, revolving in its second excited state (having radius 4.65A). The

debroglie wavelength of this electron is

T BTESIor URATY] H Selasi ORI Siford Hefl # FH &1 2 | (39 $ell & B 4.65A R 1) 39 golagia o

fo—difveft axaraed grft :

(1)3.5A (2) 12.9A (3)9.7A (4)6.6A
A. 3
sol. Forn=3,

2nr =3 X A

N g o 2TXA65 & ook
Electrostatics
22. Let a total charge 2 Q be distributed in a sphere of radius R with the charge density given by p(r) =kr,

where r is the distance from the centre. Two charges A and B of —Q each are placed on diametrically
opposite points at equal distance a from the centre. If A and B do not exprience any force then:

FHA M 2 Q DI TR & 7Tel H 39 UBHR fIaRT = & o 21raer w97 F%+9 p(r) = kr 9 &1 97 & 9i&hr,
T U X B | Q1 SRR —Q AT A TN B & 7 ¥ a T W AR fAmRia fagaii . a1 w5 1 afe AR B
BT Il W Tl Rl &, T :
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3R
(ha="1 @a=R/3  @a=2"R @) a=E“R
A. 4

a

4 2
Ex4ma’ = dmka - E:ki
€, 4e,
kaZ y B QZ
4g, 4me, x da’
2Q 2 @ )
mR* dg, 4nme,x4a’ = Sa'=R
= 87 . a=R
R
= a= 81T
4nkR*? 2Q
2Q= k =
AS) Q 4 = TCR4

COM, Momentum & Collision

23. There particles of masses 50 g, 100 g and 150 g are placed at the vertices of an equilateral triangle of side 1m
(as shown in the figure). The (x,y) coordinates of the centere of mass of system will be:
50 g, 100 g T2 150 g & < Bl Bl AR 1 m YSil dTel U AHaTg Sl & $IHl IR @1 © | 39 FHa &

SR & (x 9T y) & a2 8
Y
m,=150¢g
50g=m,|{60° m,=100g
0 0.5m 1.0m

Matrix JEE Academy : Piprali Road, Sikar Ph. 0157z-241v11, mop. v/550-21999, ¥/650-51999 13
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V37 V35 7 3 7 3

A. 4

sol.
150 g
A[os gj
{60 *.100 g
50 9[(0, 0) (1,0)
1
mx0+2mx1+3mx| —
Xy = 2)_ lm
M 6m 12
mx0+2mx0+3mx ﬁ
Y., = 2 = 3\/5 m
M 6m 12
NE)
=—m
4
Nuclear Physics

24.  Halfoftwo radioactive nuclei A and B are 10 minutes and 20 minutes, respectively.If initially a sample has
equal number of nuclei, then after 60 minutes the ratio of decayed numbers of nuclei A and B will be
<1 At Afient, A den B, a1 ey swen: 10 fimie @2 20 e § | 9f U 90 # omest 3 S A1fiant b
H&R IRIER 2 A1 60 fiee g A 9 B & &ifid it @l 6 &1 orgurd 81 :

(1)9:8 (2)3:8 3)8:1 (4)1:8
A. 1
N
N, = 68 =—
sol. 2(EJ 64
N N
Ne=TeTg
2 20
_Ny
0
Required ratio - 64
NO
N,——*
8
_63x8 9
64x7 8
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Sound Waves

25.

sol.

A tunning fork of frequency 480 Hz is used in an experiment for measuring speed of sound (v) in air by
resonace tube method Resonace is observed to occur at two successive length of the air column /, =30 cm and
[,=70 cm. Then, v is equal to

3T el e §IRT ATy ¥ &= 1 A1 (v) 91 B & ol Geb U 3 480 Hz JMTgiRT & Wik &1 SUAN R © |
Y T Bl &1 SRR ew1gdi /, = 30 cm 1/, = 70 cm @ foR) 11 YT B & | T v BTAM & -

(1) 332 ms™! (2) 384 ms™! (3)379ms! (4)338ms!

2

[,=30cm,[,=70cm

%:(12—11)24Ocm

= A=80cm
=vA =480 x (0.8) m/s
=384 m/s

KTG & Thermodynamics

26.

sol.

The number density of molecules of a gas depends on their distance r from the origin as n (r) = noe*‘“" .Then

the total number of molecules is proportional to

Tep 1 > TP b e T e g A g r R G R PR R, n (1) =n,e™ 1T 3E S st o g
e fpeaes HTuTeh BI?

(1) n,a™** 2) Jn 0 (3) n,a' (4) n,o”

1

—(11’4

n=nye
= de = _[noe*““4 x 4nr’dr

% 4
—, N= 47tn0.J’rze'°‘r dr

0

Put Jor? =t

2\/ardr:dt

471:n0 J-t2

4nn

jtZ e dt
20(4

3
Nocn,o *

Capacitance

27.

In the given circuit, the charge on 4uF capacitor will be

& 7 uRur # 4pF enRar & RS U= 311der &1 #19 81
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1 uF
4uF l_{
ol
3 uF
K
10V
(1)5.4 uC (2)9.6 uC (3) 13.4 uC (4) 24 nC
A. 4
4 uF 6 uF
sol.
” 3uF
It
10V
4%x6
O[22t
6
=24 uC
Kinematics
28. Two particles are projectd from the same point with the same speed u such that they have the same range R

but different maximum heights h, and h, .Which of the following is correct
S YN B G 81 fIg A U &1 aTel u W erfu fham Siran @ R S97a! 1 R aR_TeR & fohey s1fSiaad Sarsdf
h, @ h, =1 & | 771 5 e e g |

(1) R®*=4hh, (2)R*=16hh, (3)R*=2hh, (4)R*=hh,
A. 2
sol.  Atcomplementary angles, ranges are equal.
2+ 2 2 2
hl=u sin 9,h2=“ cos” 0
2g 2g

2 2
h, xh, :(2u smecosej X(ij
g 16

= 16h h, = R?

KTG & Thermodynamics
29. A diatomic gas with rigid molecules does 10 J of work when expanded at constant pressure. What would be
the heat energy absorbed by the gas in this process

T G IURAT aTell fEuRATe 399 &1 o9 fard 316 IR U9R 81 2 @1 98 10 ] &1 SR 2 | 9 UshA H I g1

TN & BT T4 BT
(1)307 (2)35] (3)257 (4)40 ]
A. 2

sol. W=nRAT=10]J]
AQ = (AQ)P = nCPAT
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AQ =n><%R><AT

7
ZEX(IO) (nRAT =10)
=35

Electromagnetic Waves

30. A plane electromagnetic wave having a fequency v =23.9 GHz propagates along the positive z-direction in
free space. The peak value of the electric field is 60V/m. Which among the following is the acceptable magnetic
field component in the electromagnetic wage
e JATHT 4 v = 23.9 GHz B Tob TTed fAe[d a1 aR ¥ gTcHD z-318 Bl fa=I H HeRv1 R I8 © | 599 faggd
&3 1 MHTH 19 60V/m B | 771 § 9§ D11 Aoy 30 TR & ga1g 83 o ford Whard 27

(1) B=60sin(0.5x10°x +1.5x10"t)k

(2) B=2x107sin(0.5x10°z+1.5x10"t)i
(3) B=2x10"5in(0.5x10°z—1.5x10"t)i

(4) B=2x107sin(1.5x10°x+0.5x10""t)]

E, 60

B :—0:
sol. 5 == "= 3000
v=23.9x 10° Hz

©=2nv=2x3.142 x 23.9 x 10°

=2x107T

=1.5 x 1011S!
® o 1.5x10"
k ¢ 3x10

=0.5 % 10°
B=2x107sin(0.5x10° z—1.5x10" t)1
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