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Introduction

Electromagnetic waves are ‘Light waves’

These are non mechanical waves, which do not require the medium to travel.

]

3 ¢c=3x10° M|s Cvacuum)



¢, History

1.

2.

Maxwell: Told about the existence of EM waves.

Hertz: Production of EM waves for the first time.

J.C.Bose: EM waves of shorter wavelength produced.

Marconi: Transmitted EM waves from one place to another via antenna.
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‘, Main Concept ) @

The changing magnetic flux (field) produces electric field.

o ¢lectric flux (field) |
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Since nature is symmetric, so, changin
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~ QUESTION ) s K(j f\

Assertion: A changing electric field produces a magnetlc field.
Wn A changing magnetic field producsy&lecmc field.

Assertion (A) is True, Reason (R) is True; Reason (R) is a correct
explanation for Assertion (A)

Assertion (A) is True, Reason (R) is True; Reason (R) is not a correct
explanation for Assertion (A)

Assertion (A) is True, Reason (R) is False.

00006

Assertion (A) is False, Reason (R) is True.
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~ QUESTION ) @

In order to establish an instantaneous displacement current of 1 mA in the space
between the plates of 2uF parallel plate capacitor, the rate of potential difference to

be needed to apply is

/ oy
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~ QUESTION ) @

The charge of a parallel plate capacitor is varying as q = g, Si The plates are
very large and close together. Neglecting edge effects, the displacement current
through the capacitor is [AIIMS 2018]
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QUESTION ) @
AC voltage V(t) = 20 sin wt of frequency 50 Hz is applied to a parallel plate capacitor.

The separation between the plates i§ 2’ mmand the area is 1 m?. The amplitude of the
oscillating displacement current for the|applied AC voltage is

[Take €, = 8.85 x 10-12 F/m] 2%(0~ 2 (20 July, 2021 (Shift-1)}
@ 83.37 pA V= 20simwt o~ (J28 Moimy
1= COV _ Cx QoxWcoswt 'of%xQoxaﬂﬁ
@ %5 dt = ) x & 83)(!97!2—?

| = 2 (N ‘ ‘K?_Q%‘x&
@ 2114 pA | %;\:@x ung Cosw et

J =448 X'O‘qx 600 TT
%]79% '& c‘x:),)(l()-c — %-XSTTA)(,O——G

= o 5% I -
“27"4/&? S X R:.lu x |9




No wie &

QUESTION )

N4
A 100 Q resistance and a capacitor of 100 ) reactance are connected in series across a

220V source. When the capacitor
current is:

@. harged, the|peak value pf the displacement
Z .

[2016 - I1]

——w— o = Vo — 2205
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QUESTION ) @

NS
A parallel plate capacitor of capacitance(20uE/is being charged by a voltage source

whose potential is changing at the rate o The conduction current through the

connecting wires and the displacement current through the plates of the capacitor,

would be, respectively. [NEET 2019]
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‘, Maxwell’s Equations )
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QUESTION ) @
Match List-I with List-II:

Choose the correct answer from the options given below: [25 Jan 2023 (Shift-11)]

A-1V, B-1, C-11, D-I11 é’\ Gauss's Law in = — ddg
e e . E=gl=
y Electrostatics /7 $E - dl dt
A-1, B-1I, C-III, D-IV | B. | Faraday's Lav;/' $B-dA=0
x
Gauss's Law i I ddg
: : R €
@ A-_l_)% BIVCLDE || Mammetsm 7 |3 $B - 1= poic + Ho €0 ——
Py PR
@ A-IL B-NL G-IV, D-1 | P | Maxwell Law | €0




‘ , Source of EM Waves )

A stationary charge produces Electric Field only.

(E K>
/ Rt |

A charge moving with constant velocity produces Electric and Magnetic Field both.

&

An accelerating charge produces Electric Field and Magnetic field both, both are
variable and produce each other and hence EM Waves are produced.

‘Qa = QSc\l‘O«f\'vg chargp TR T \‘\
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~ QUESTION ) @

AsserWhen a charged particle moves in a circular path. It produces
electromagnetic wave.

Reasow particle has acceleration. [AIIMS 2016}

@/Aﬁtion (A) is True, Reason (R) is True; Reason (R) is a correct
explanation for Assertion (A)

Assertion (A) is True, Reason (R) is True; Reason (R) is not a correct
explanation for Assertion (A) i

Assertion (A) is True, Reason (R) is False. >Contrifeta)

Qcen
Assertion (A) is False, Reason (R) is True.

®® O



710 N
~ QUESTION ) @
As%ipole scillations/produces electromagnetic waves.
R% |2\ccelerate charge produces electromagnetic waves. [AII&S 2007]
@Arﬁon (A) is True, Reason (R) is True; Reason (R) is a correct > Ei

explanation for Assertion (A) —q ]
>

Assertion (A) is True, Reason (R) is True; Reason (R) is not a correct =
explanation for Assertion (A)

@ Assertion (A) is True, Reason (R) is False. i !

Assertion (A) is False, Reason (R) is True. ( PE



Basics of Wave Motion (5 Closg \\%
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. EM Waves contain oscillating @

‘ , Equation of EM Waves ) Electric and Magnetic Field vectors} o’
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QUESTION ) @

. N
The average electric field of electromagnetic waves in certain region of free spacy is

9 x 10~* NC-1. Then the average magnetic field in the same region is of the order of

(1) 27x10+T Enic#

@410'121‘ g’;’f_: L/(X /07(7

@ () x 1022 X 10

e e
@ 3 x1012T
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QUESTION ) @
In a plane electromagnetic wave travelling ihe electric field component

oscillates sinusoidally at a frequency of 2.0 x 10! Hz and amplitude
@ hen the amplitude of oscillating magnetic field is:

(Speed of light in free space = 3 x 10® ms-1) [2023]
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~ QUESTION ) @

A plane electromagnetic wave with frequency of 30 MHz travels in free space.
At particular point in space and time, electric field is 6 V/m. The magnetic field at this

point will be x x 10-8 T. The value of x is =_ . [27 Aug, 2021 (Shift-11)]
Pheie Rt &
C 3 X fb——g’
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QUESTION ) @

Light wave travelling in air along x-direction is given by
E, =540 sin mt x 10* (x - ct)Vm~".

P

Then, the peak value of magnetic field of wave will be: (Given, ¢ = 3 x 10® ms-1)
[26 July, 2022 (Shift-11)]

|$ ©
LR e i
% 107 T hh S5
(&o

' e e
54 x 107 T b &7 (3 I\cﬁ
@ 54 x108T — Wxn=1

18 x10*°T
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QUESTION ) @

Electric field in a plane electromagnetic wave is given by Vacuum X
E = 50sin (500x — 10 x 10'°¢t)V/m
The velocity of electromagnetic wave in this medium is: (Given ¢ = speed of light in

vacuum) [27 Aug, 2021 (Shift-1)]
' 2_
@ C \7\ = 2 b -]--er)(,_ﬂ—lfD lo® 3.;/\ gm(g)"t ——Ex)
- k Seo
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QUESTION )

Bo
@ 15 x 102 Vm-1
@ 5x10-¢Vm-!

16 x 1012 Vm™!
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710 N
S
The oscillating magnetic field in a plane electromagnetic wave is given by
B,=5 x10°sin 100 7 (5x - 4 x 10%)T. The amplitude of electric field will be:

126 July, 2022 (Shift-11)]
V a CUUu "y )<

E':Cg)&
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~ QUESTION ) @

The electric field and magnetic field components of an electromagnetic wave going
through vacuum is described by

Then the correct relation between E;, and B, is given by [24 Jan, 2023 (Shift-11)]
%: (DBO E@ — ( @o
t,o = W g
@ E,B, = wk & =
o= wo g,
@ wE, = kB,
@ EO - kBO
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~ QUESTION ) T @

The magnetic field in a plane electromagnetic wave is given by
B, = 2 x 1077 sin(m x 10%x + 3w x 10'¢t)
Calculate the wavelength. [INEET (Oct.) 2020]

@ X103 m
%xw‘?’m




The electric field associated with an e.m. wave in vacuum is given by

E =140 cos (kz - 6 x 108t), where E, z and t are in volt/m, meter and seconds
respectively. The value of wave vector k is
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~ QUESTION ) @

The electric field part of an electromagnetic wave in a medium is represented by

- /\ N g rad - rad
E. = 0,@= 2.5 % cos [(%_T_t__ x 1057%4) ¢t —(m x 10 7) % 2009]
L k.
Moving along y-direction with frequency 2n x 10° Hz and wavelength 200 m.
N

@ Moving along x-direction with frequency 10° Hz and wavelength 100m QA—W 2 FxiomS

¥ Rxlo =A
Moving along x-direction with frequency 10° Hz and wavelength 200m  2ce <

T -

@ Moving along x-direction with frequency }06 Hz and wavelength 800m

! -l

No +
Chae




0 ) Gy
Properties of EM Waves Y

(1) In these waves E andﬁvary sinusoidally. E and B become maximum at same
place and at the same time. Therefore the phase difference between the two

fields is zero.

g> Sarmg thm > A+'=O

Sn(wt —kx> n?
(2) w are perpendicular to each other as well as to direction of propgg\z; on.
The direction of propagation can be determined b){ w | 4\3\ (E )
\> / / £ xR 5 )

) / >V (1
J*E o §



D N
(3) These waves do not require material medium for their propagation. @

(4) It travels in free space with speed equal to 3 x 102 m/s which is given by

C= 1 : C(/&Cb{uvﬁ
VHoEo
(5) The speed of electromagnetic wave in a medium isfv = % ]
ne= Ra.g)-mcﬁuq,; é_ = J
A3 (Mo = _f/q © \//L(
_ ' . =S
Ti=d M3 €. M, &
\[fh l‘r . f_/‘le
/’b\”\QoL,‘

-
# A{'%! ue P,u\'w;f'ﬁ;iv‘
(d 12 | ctac mmgt)



710 N
(6) Electric field Jvector of an electromagnetic wave produces optical effect @
hence it is also known agTight/optical vector. |

- tronsverg WOV-Q)7 ]@
(7) EM waves can be polarize(‘i/ i @

(8) They cannot be deflected by electric and magnetic fields
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~ QUESTION ) @

Ags/erﬁﬁ: Electromagnetic waves are transverse in nature.

R:l?an:/l‘he electric and magnetic fields of an e.m. wave are perpendicular to each
otlier and also perpendicular to the direction of waves propagation. [AIIMS 2010]

@/Ass/ertion (A) is True, Reason (R) is True; Reason (R) is a correct
explanation for Assertion (A)

Assertion (A) is True, Reason (R) is True; Reason (R) is not a correct
explanation for Assertion (A)

@ Assertion (A) is True, Reason (R) is False.

@ Assertion (A) is False, Reason (R) is True.
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~ QUESTION ) @

AW In electromagnetic waves electric field and magnetic field lines are
perpendicular to each other.
RM Electric field and magnetic field are self sustaining. [AIIMS 2012]

o T22%%0 ki No Jsund .
@ Assertion (A) is True, Reason (R) is True; Reason (R) is a correct
explanation for Assertion (A)

Mon (A) is True, Reason (R) is True; Reason (R) is not a correct
explanation for Assertion (A)
@ Assertion (A) is True, Reason (R) is False.

@ Assertion (A) is False, Reason (R) is True.
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UESTION
el W

A plane electromagnetic wave propagating along y-direction, can have the following
pair of electric field (E) and magnetic field (§) components: [18 March, 2021 (Shift-11)]

@ E,, B, or E,, B, T LN

C —
g /
@ E,, B, or Ey, B, P @
e
BB Oor B B ¥

@ E, B, or E,, B,
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~ QUESTION ) @

An em wave is propagating in a medium with a veloci @1 he instantaneous
oscillating electric field of this em wave is alongThen the direction of

oscillating magnetic field of the em wave will be along. [2018]
@ 0 ) 3 = £(+))
-z direction e

@{bﬁrecﬁon . \)(T )
@ -x direction s .
B k>

@ -y direction
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J

710 N
Cv.ejou“?) @
All electromagnetic wave is transporting energy in the negative z direction. At a
certain point and certain time the direction of electric field of the wave is along
positive y direction. What will be the direction of the magnetic field of the wave at
that point and at that instant? [25 Jan, 2023 (Shift-1)]

Positive direction of x

3

Positive direction of z

Negative direction of x

Negative direction of y

006
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In an electromagnetic wave the electric field vector and magnetic field vector are
given as E = E,i and B = Bok respectively. The direction of propagation of
electromagnetic wave is along. [20 July, 2021 (Shift-11)]

A P

X F 7
= e
® b p

2) ® +(}' y
OF i



QUESTION ) SN 1
J =( ) NS

For a plane electromagnetic wave propagating in x-direction, which one of the
following combination gives the correct possible directions for electric field (E) and

magnetic field (B) respectively? ——. [2021]
/Z@
é%: A S SR e e R e g e |
@ 1:1j- LN et
o TROB =G +R) =5 6=ho
@ \__A+ié;_’\+§ —:_)(——))('*’)'* ' (')q""‘"—'—'—{ el O—“Ob i KEQO
@ 1+kivk : =B
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~ QUESTION ) @

In a plane electromagnetic wave, the directions of electric field and magnetic field are
represented by k and 2i — 2j 1;espectively. What is the unit vector along the direction

of propagation'Ff_the wave? [2 Sep, 2020 (Shift-11)]
S e S ’)
1 2 A . = X =
@ zi@+2 i
i SLaeg = EX7 Lowmie Y
| =+ B

Ny = == j\'(“?)

—(+) =
@& F0+D R



~ QUESTION ) ?/ v = —J @
=

iiihe magnetic field of a pl electromagn’e\tic wave is

. L -\
3 x 10~ ®sin [ZOOHQL+ ct)]z'I’ = £ xili =24
Where ¢ = 3 x 10® ms~! is the speed of light. fy: 5 B2
The corresponding electric field is [03 Sep, 2020 (Shift-1)]
- . > G p = (g
E =9sin [200nt(y + ct)|kV/m —=s k 1 =
- — 3x(o° % 3xIo" T
E = —9sin [200m(y + ct)]kV/m = —k
/@ E =3 x 1078 sin [200mt(y + ct)]kV/m E xR N Ty
X e 0 RS e A
o » il =)
E = —10"°%sin [200mt(y + ct)]kV /m

X
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Match the Column-I and Column-II.

®/A-(r); B-(s); C-(r); D-(q) : Column-l. 5 Column-II
Relative Permeabilities & Refractive index

permittivity's of the medium | of the medium
. E//1,B//]}
ORSOLIOIRCTH IO & £//(+)).B//(t-))

@ A-(p); B-(q); C-(s); D-(r)

. E//(-)),B//®
ORCIICHSCO RO 0. £ // (k- 0),5//(k+




auwson ) @

If E and K K represent electric field and propagation vectors of the EM waves in
vacuum, then magnetic field vector is given by: (w - angular frequency):
[24 Jan, 2023 (Shift-1)]

ol —
1 .. N W
@é 8 x5 \i i E - cR
E I? — Ex= é
@ w(EXK) & o R AR e
@ w(K x E) LKXE B B:_F:_;&
@) ExE T 5 Y 5
X Um —_
Ouk-( o (AL (i‘)
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An electromagnetic wave of frequency 5 GHz, is travelling in a medium whose relative
electric permittivity and relative magnetic permeability both are 2. Its velocity in the

this medium is (S  x10"m/s [24 Feb. 2021 (Shift-1)]
/&)\.—:2 '}’);(’aﬁev:rlxa\——:_:{‘




QUESTION )

Match the Column-I and Column-II.

A-(p); B-(p); C-(s); D-(r) Column-I Column-II
Relative Permeabilities & | Refractive index
permittivity's of the medium | of the medium

A.(‘i)&r=1,ur=2 1= a2 =y P.
A-(q); B-(a); C-(p); D-() Rt R CU

A-(p); B-(q); C-(p); D-(r)

C‘(") =2, 0,=2 [Jaxa = 2 L
NOR:EORASOREGEN D.C)e,. =1,11,=3 [1~3 = [=

09006



QUESTION ) L, x2=

Staten"r’?qmlhe properties of a medium is given by W, = 05, ¢, = 2 The speed of an
em wawé in medium is ¢/2. X S S L __J—-__,

Statthe speed of an em wave in a medium for which Y = 2 is ¢/V/2, then the
dielectric constant of this medium would be e, =1. - (=

n= ¢ _)
@ Statement | is correct, Statement I is correct \V,
=l
@ Statement | is incorrect, Statement Il is incorrect
n-= % B R e
@ Statement | is correct, Statement Il is incorrect i ‘13\

Went [ is incorrect, Statement Il is correct
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~ QUESTION ) @
Mﬁon: On entering an em Wmedium with properties, €, = 2, u, = 2, the

speed of the wave becomes hallf: ARbe e
m For a medium refractive index can be given by n = \/|i,.€,,, and speed of wave

vecl/n. => V= >V |
.

@%ertion (A) is True, Reason (R) is True; Reason (R) isa correct 1 =<
explanation for Assertion (A) V-
Assertion (A) is True, Reason (R) is True; Reason (R) is not a correct L)
explanation for Assertion (A) n

V=c

Assertion (A) is False, Reason (R) is True.

@ Assertion (A) is True, Reason (R) is False. o
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~ QUESTION ) @

Electric field of a plane electromagnetic wave propagating through a non-magnetic
medium is given by E = 20 cos -)V/m. The dielecgric constant of the

medium is equal to: (Take p, =1) < > \J A W fl Sept, 2021 (Shift-11)]

}9‘:(08‘
® s ! n=<_(nm
T e— = yley
\)\.
Ok
a3 ——
U ihuda gl E U TN
2 a



If €, and p, are respectively the electric permittivity and magnetic permeability of free
space, € and p are the corresponding quantities in a medium, the index of refraction of
the medium is [CBSE AIPMT 1997]

@ Eolo
NS
N
So_l.l

® .
®

e

€0
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Given below are two statements:

Statement-1: Electromagnetic waves are not deflected by electric and magnetic field.
Statement-I1: The amplitude of electric field and the magnetic field in electromagnetic waves

are related to each other as E, = /-:—" B,

0

In the light of the above statements, choose the correct answer from the options given below:

[29 Jan, 2023 (Shift-11)]
Statement-I is true but Statement-II is false

Both Statement-I and Statement-II are true
Statement-I is false but Statement-II is true

Both Statement-I and Statement-II are false

0000®
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The ratio of contributions made by the electric field and magnetic field components to
the intensity of an electromagnetic wave is: (¢ = speed of electromagnetic waves)

& ner gy [2020]
Y | [trea x fie
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UESTION
) W

The electric field of a plane electromagnetic wave of amplitude 2 V m-! varies with
time and propagates along z-axis. The average energy density of the magnetic field
(inJm™)is S, [AIIMS 2019]

@ 13.29 x 10-12 5 | &? ( >
(Mg)a\)—— 7 T éD g 1(”5)0“)\

Ap
M 10-12 e 7

- ’ X 8~XSX|0—(Q
@ 17.72 x 10-12 ;/ 53
(:) 12 ~ ¥ ¥Sxie X
443 x 10"
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~ QUESTION ) S Ea—Se @

The electric field in an electromagnetic wave is given by E = (50 NC-!) sino (t-x/c).
The energy contained in a cylinder of volume V is 5.5 x 10-'* J. The value of
Vis_5°20 cm?3. (given by €, =8.8 x 10-2 C2N-'m2)" : [31 Aug, 2021 (Shift-1)]

(umgz—i'—éoge?— — U

Total

ﬁ Vo'um_g
/ \/()|(4YV\.Q:; U — ‘S'.S)('D"‘If{

/ — —
| | A
’;\GQ EQL S\xa-&xqg R x €

\slumg
Yﬂo\\y = .nqg ch =>C\nf)3
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‘ , Intensity of EM Wave ) @
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The electric field intensity produced by the radiation coming from a 100 W bulb at a
distance of 3m is E. The electric field intensity produced by the radiation coming from

60 W at the same distance is \/é E. The value of x = . [17 March, 2021 (Shift-11)]

2k fay F,—_/ooh) @ E{ F:

4 —~,
o <Y




QUESTION )

Gy

A point source of electromagnetic radiation has an average power output of 1500 W.

The maximum value of electric field at a distance of 3 m from this sources in Vm-! is
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AR
~ QUESTION ) @

Which of the following electromagnetic radiations has the least wavelength?  [2002]

;"g MG
Gamma rays |

@ Infra-red
@ ultraviolet
@ X-rays




AR
~ QUESTION ) @

In general, the wavelength of microwaves, is [AIIMS 1996]

S
A imc. (
@/more than that of infrared waves @ i ,
T §ime
e

@ more than that of radio waves )<

DV
@ less than that of infrared waves

" X

@ less than that of ultraviolet waves.



QUESTION )

Which cglour of the light has the longest wavelengih?‘ [2019]

@ violet



S ®

The decreasing order of wavelength of infrared, microwave, ultraviolet and gamma
rays is [2011]

®/microwave, infrared, ultraviolet, gamma rays
@ gamma rays, ultraviolet, infrared, microwaves
@ microwaves, gamma rays, infrared, ultraviolet

@ infrared, microwave, ultraviolet, gamma rays



QUESTION )

The frequency order for X-rays (éLy-rays @_)_ UV rays (C) is [AIIMS 2012]

(®/B>A>C E>A>Q




QUESTION )

Out of the following, choose the ray which does not travel with the velocity of light

@ X-rays \
@ Microwave T 2 Li?,&nL




QUESTION ) @
. = N
v,, v, and Vi are tf gamma rays, X-rays and microwaves respectively in
vacuum, then [AIIMS 2009]




AR
~ QUESTION ) @

The velocity of electromagnetic waves in free space is 3 x 102 m sec™!. The frequency

of a radio wave of wavelength 150 m, is [AIIMS 1996]
V= __C_ — 32X 'O? = C
@ 20 kHZ A /gD - 3)'91 X\lo
[se
45 MH
@ i — -)\X((_)6 H‘L
2 kHz - AM7



QUESTION
' ) 7>

The wavelength of light of frequency 100 Hz is [CBSE AIPMT 1999}

@ 2x10°m
@/BX 10°m




QUESTION )

Which of the following is the infrared wavelength? [AIIMS 1997}

10*cm = (o= Cm

7)(-/_0_:7 —-/0'"j

P 2

@ 105cm = 16 | ™ —» Bordes,
@ 10'6% = \Q’SM
-7 i =
107ecm  — [0 "y




QUESTION )

does it belong? [2015]
Dol Netwre = E = hc _ (2400
@ Infra-red rays K / A A
L,A"
@ Ultraviolet rays ev
A2t Yoo |RYeo 5
@ y-rays = e ol
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QUESTION )

The correct match between the entries in column I and column Il are:

(D @-v), 0)-(i), (-6, ([@)-(ii)

©
®
O

(a)-(iii), (b)-(ii), (c)-(i), (d)-(iv)
: Ll
(a)-(i), (b)-(iii), (c)-(iv), (d)-(ii)
T
(a)-(i1), (b)-(1), (c)-(iv), (d)-(iii)
P

Radiation-I Wavelength-I1
(a) Mlcrowav\e /’ (i) 100 m
(b) [Gammarays\/__4(ii) [10-"m
(c) |A.M.radio waves | (iii) |[10-1m
(d) |X-rays /< (iv) [103m

Gy

[5 Sep, 2020 (Shift-11)]



Match List-I1 with List-II of Electromagnetic waves with corresponding wavelength
range: [15 April, 2023 (Shift-1)]
Choose the correct answer from the options given below:

(D) ®-o. ®-av), ©-an, o)-m List- List-I
@/ (A) | Microwave (1) 400 nmto 1 nm
(A)-@' (B)-(1), (C)-(11), (D)-(1HT) (B) | Ultraviolet (I |1nmto103nm

(Il1) {1 mmto 700 nm

@ (A)-(1V), (B)-(II), (C)-(I), (D)-(III) (C) |[X-Ray

(D) |Infra-red (IV) (0.1 mtolmm

B

(4) W-av, ®)-), ©)-am, (v)-n)



cs 1. Radio Waves )

[t is produced by the accelerated motion of charges in conducting wires. (i.e., by
oscillating electric charge). el abivg ct

Used in radio and T.V. communication.

R — e




‘, 2. Microwaves )

[t is produced by special vacuum tubes (called Klystrons, Magnetrons and Gunn

diodes)
\ - KM"*COWWAM-

et

(1) Itisused to detect speed of tennis ball, cricket ball, automobile.

(2) Itisused in microwave ovens.
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‘, 3.Infrared )

* [tis produced by hot bodjes i.e. vibrations of atoms and molecules.

e —— e e

(Hence also called heatwaves). D

* [tisnotdetected by human eye buan detect it.

Huwmowns engid L -

* Used to see through fog and smoke, muscular pain
=
* [tisresponsible for keeping average temperature through green-house effect.

el




Gy

[t is a narrow range of electromagnetic spectrum > Yx Pap gt VL (T <

4. Visible

L 9

[t is produced when electrons jump to lower level.

E’ Qc‘t £-24 ig
(2o sation .

Visible




>
‘, 5. Ultra-Violet ) @

* Itis produced by sun, special lamps and very hot bodies.

 Itis produced when electrons jump to lower level — glectzonic trovetion

* Most of the ultraviolet radiations coming from the sun are absorbed by the ozone
layer in the earth's atmosphere. P

* The UV rays in large quantity produce harmful effect on human being, it causes
production of melanin, tanning of the skin.

* Itisused in water purifiers. > k, 1 Ky — Fonay ki 1
* Laser Eye Surgery i

e




[tis produced in a tube calledfmodern é@ tub} and/eTectronic transition.]
g B

X-ray are used as a diagnosti¢ tool in medicine

In engineering it is used for (detecting faults, cracks, flaws and holes.

Cancer Treatment. S

a_
- Me+tzp

'“"3"5




7D N
7. Gamma Rays @

It is high frequency radiation which is produced in nuclear reactions they are
emitted by radioactive nuclei.

Nuclees doc o4
They are used for cancer therapy. f =

They provide important information regarding nuclear structure.




AR
~ QUESTION ) @

The condition under which a microwave oven heats up a food item containing water
molecules most efficiently is [2013]

The frequency of the microwaves has no relation with natural frequency of water

molecules. )<

@ Microwaves are heat waves, so always produce heating.

e

infra- red waves produce heating in a microwave oven.

@/F(frequency of the microwaves must match the resonant frequency of the
water molecules B




. QUESTION ) 7< @

Assertion: Environmental damage has imcreased the amount 6f ozone in the atmosphere.
Reason: Increase of ozone increases the amount of ultraviols$1<tion on earth.

PDecveese [AIIMS 1996]

Assertion (A) is True, Reason (R) is True; Reason (R) is a correct
explanation for Assertion (A)

Assertion (A) is True, Reason (R) is True; Reason (R) is not a correct
explanation for Assertion (A)

Assertion (A) is True, Reason (R) is False.

false
Assertion (A) is False, Reason (R) is Fue,

00



QUESTION )

Biological importance of Ozone layer is: [2001]

‘%tops ultraviolet rays

@ Ozone layer reduces green house effect
@ Ozone layer reflects radio waves

Ozone layer controls 0,/H, ratio in atmosphere



- | o
QUESTION ) @ @
Match the List-I with List-II: [27 June, 2022 (Shift-1)]
Choose the correct answer from the options given below:

®/A — (r),B— (s),C— (q),D— (p) List-1 List-11
~ | A. | Ultraviolet p. |Study crystal
@ A->(q),B—->(p),C—>(s),D-(r) rays

B. | Microwaves |q. |Greenhouse effect

@ A—>(r),B—>(q),C>([P)D—=>(s) |c |Infrared r. | Sterilizing surgical
waves

A—>(q),B—>(p),C—>(r),D—>(s) |D. |Xrays s. | Radar system




QUESTION )

Match the List-I with List-II: [31 Jan 2023 (Shift-11)]
Choose the correct answer from the options given below:

@ A->ILB->IVC->IID->I List-1 List-11
(A) | Microwave Hl) |Physiotherapy
@ A->IVB->LC->I,D->III
5 IR (B) |[UVrays (II) | Treatment of cancer
@A/—HV, BoIILC—>I1,D->I (C) lnerred [I) |Lasik eye surgery
rays

@ A-sNELB 1, CH LD Iy |13 JRaaipliV] Air/craft navig\ation
(RADAR)




Match the List-1 with List-II:

Choose the correct answer from the options given below:

@ A->LB-o>ILC-o>ILD->IV

@/A—>IV,B—+[,C—>II,D—>III

@ A->LB-oIILC->IVD->I

A->IVB->ILC->IL,D->I

Gy

[01 Feb 2023 (Shift-1)}

List-1 List-11

(A) | Microwave (I) |Radio active decay of the
nucleus

(B) | Gammarays | (II) | Rapid acceleration and
deceleration of electron in
aerials (s oscillation)

(C) | Radio waves | (III) | Inner shell electrons

(D) | X-rays (IV) | Klystron valve




QUESTION )

The structure of solids is investigated by using [1992]

@ Infra-red radiations



AR
~ QUESTION ) @

The temperature of an object that emits electromagnetic radiation must be [AIIMS 2013]

@ higher than 0°C 6 OB
% than 0 K

@ higher than that of its surroundings

@ high enough for it to glow.



" auesmon ) > @

We consider the radiation emitted by the human body. Which of the following
statements is true? [2003]

@ The radiation emitted lies in the ultraviolet region and hence is not visible.

% radiation emitted is in the infra-red region.

@ The radiation is emitted only during the day.

@ The radiation is emitted during the summers and absorbed during the winters.



Assertion: Gamma rays are more energetic than X-rays.

Reason: Gamma rays are of nuclear origin but X-rays are produced due to sudden
deceleration of high energy electrons while falling on a metal of high atomic number.

Assertion (A) is True, Reason (R) is True; Reason (R) is a correct
explanation for Assertion (A)

®/A{ertion (A) is True, Reason (R) is True; Reason (R) is not a correct

explanation for Assertion (A)

@ Assertion (A) is True, Reason (R) is False.

@ Assertion (A) is False, Reason (R) is True.



AR
~ QUESTION ) @

Green-house effect is the heating up of earth’s atmosphere due to [2002]

@ Green plants
@%md rays




D (Y

Match List-I (Electromagnetic wave type) with List-II (Its association/application)
and select the correct option from the choices given below the lists:

List 1 List 2
1. Infrared waves > (i) To treat muscular strain
2. radio waves 2 (ii) For broadcasting
3. X-rays > (iii) To detect fracture of bones
4. Ultraviolet rays > (iv) Absorbed by the ozone layer of

the atmosphere
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TBS Capsule B /

-

1. Radio Waves > 107'm
1. Radio Waves < 107 Hz
2.  Micro Waves = 1077-10"'m
2.  Micro Waves = 10°-3x10" Hz
3. Infrared = 7x1077-10"°m
3. Infrared = 3x10" -4x10""Hz
4. Visible = 4x1077-7x107" m
4. Visible = 4x10"-7x10'""Hz
5.  Ultraviolet = 107%-4x10""m
{ 5. Ultraviolet = 7 x10' -10'¢ Hz
6. X-ray = 10711-10"%m
6. X-ray = 10 -10" Hz
7. Gamma Rays < 100Wm
7. Gamma Rays > 10" Hz
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‘, Homework )

mbah 10 Bje - DPP Battle — Ground

Topic in Dual Nature of Radiation and Matter
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