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Electromagnetic waves | RRggagradhia a@at

‘Waves whose propogation does not need any elastic medium &
which is generated by the mutual oscillations of electric &
magnetic fields perpendicular to each other.
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‘Travel with the velocity of light.

‘YT & AT ¥ AT HIT &

‘Eg: X-rays, UV-rays, Gamma-Rays etc.
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- Scottish physicist James Clerk Maxwell developed the theory of
electromagnetic waves in the 1860s and 1870s.

- Tpifeer Hifas fAAEN ST Fae AFadd o 1860 3T 1870 & cerd A
faega Ireh aet &1 Rigra A fFar an

- But German physicist Heinrich Hertz demonstrated their
existence in 1887.

%«1 FHa #ifas A gaRe géor ¥ 1887 & 3% If¥dca &1 ygela
|




@) LvER

Kanchan Sharma

By




By: Kanchan Sharma

KD

N

The Electromagnetic Spectrum
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Gamma ray | 3TAT fhIoT

Paul Villard, a French chemist and physicist, discovered gamma
rays in 1900
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Ernest Rutherford named the radiation "gamma rays" in 1903,
based on their ability to penetrate matter.
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- Gamma rays have the smallest wavelengths and the most energy
of any wave in the electromagnetic spectrum.

- AT faolt fr aver e wew BN At § 3R Rega TrehT Weea #
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- They are produced by the hottest and most energetic objects in
the universe, such as neutron stars and pulsars, supernova
explosions, and regions around black holes.
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- They are used in medical imaging tests, cancer treatment, and
food irradiation.
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X- rays | TFH-{

- German physicist Wilhelm Conrad Rontgen discovered X-rays on
November 8, 1895.
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- An X-ray is a type of electromagnetic radiation that can pass
through most objects, including the body, to create images of its
internal structures.
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« X-rays use invisible electromagnetic
energy beams to produce images of
internal tissues, bones, and organs on
film or digital media.

- TFa-Y fher a1 RBfoed Afzar W 3alk=
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Ultraviolet rays | RE= fRgor

- Johann Wilhelm Ritter discovered ultraviolet (UV) rays on
February 22, 1801.

: gaaﬁmﬁaﬁzzmﬂ, 1801 & Wraar=r (FdT) froit $r @t
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- Ultraviolet (UV) radiation covers the wavelength range of 100-
400 nm, which is a higher frequency and lower wavelength than
visible light.

- qudaret (gdY) fafTor 100-400 vawH &t aver ded AT F FA F@T g,
ST 7T Ui A Fole F 3=9 ngfed IR FA AT 4 B
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‘ ‘Catata'ct. Causes Most
Retinal Diseases Skin Cancer Damaging
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- UV radiation comes naturally from the sun, but it can also be
created by artificial sources used in industry, commerce and
recreation.

- gat fafeor yfas & @ gF @ Imar g, A 5@ 3§, ety 3R
ﬂmﬂﬁsﬁmﬁwaﬁmmmmaﬁmmm%l

- They are classified into three bands: UV-A (315-400 nm), UV-B
(280-315 nm), UV-C (100-280 nm).

- 3vg diet st 7 Fefiga fFar war 3 gd-v (315-400 werwH), FE- (280-
315 TATH), zla"ra"r (100-280 TITH)|
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Infrared Rays | 35=%Rs fatol

- Sir William Herschel, an English astronomer, discovered infrared
radiation in 1800.
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- Infrared rays, also known as infrared radiation (IR), are a part of
the electromagnetic spectrum that have longer wavelengths than
visible light but are invisible to the human eye.
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- IR rays have wavelengths ranging from 780 nanometers (nm) to 1
millimeter (mm).

- IMEIR R0t iy aier deF 780 AaAiexr (vawH) ¥ 1 AehHiex ()
a% gidr gl

- Natural sources of IR rays include solar radiation and fire, while
artificial sources include heating devices, infrared lamps, and
industrial heat sources.
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- Infrared radiation can be used in many ways, including thermal
imaging cameras, remote controls, fiber optic cables, infrared

astronomy, and meteorology.

. Eﬁiﬁlal : ’ g q;ﬁg , ’ 3ﬁT




By: Kanchan Sharma )(.)) %

Microwaves | ATS#HIdd

- Percy Spencer, an American engineer and physicist, discovered
the microwave by accident in 1945.

- T AR Sefifay silv sifas e odft ¥aw & 1945 7 gHeamarr
ASHIAT HT @i H|

- The wavelength of microwaves ranges from 1 millimeter to 1

meter, which corresponds to a frequency range of 300 MHz to
300 GHz.
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- HATZHIAT Y a1 gt 1 AT & 1 Alex a& gidr §, S 300 Amecs
& 300 shmgésr it amgiea I & 3767 @t B

- Microwaves are used in Microwave ovens, Cellular phones,
Satellite navigation, Wi-Fi, Car locking key-fobs.
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Radio Waves | 333l a3

Heinrich Hertz discovered radio waves in the late 1880.
gARE geof o 1880 & 31 # ISAT a3t T @i I

Radio waves are a type of electromagnetic radiation with the
longest wavelengths and lowest frequencies in the
electromagnetic spectrum.
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- Radio waves are used in telecommunication, MRI, in radios, and
in cancer treatment.

- YA aE HT ITANT IEAR, THINRSATS, WA 3N F§X & 399K A
forar smar 81

- Radio waves have wavelengths ranging from 1 millimeter to 100
kilometres.

- Y2 qant iy qeeed 1 fAdH @ a@X 100 fFearer a& gt &
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Mechanical Waves | IJif3& da3r

‘Mechanical waves are waves that require a medium in
order to transfer energy.

FIfAF N 9 d6r § Oeg FoiT TAEART H3d & AT T ATEqA
$T ITTTFaT BT T

They are of two types | ¥ a YhR & gid . Wavelength |
1. Transverse Waves | 31'<':I"§I'F2T asr : NCTF Amplitude
2. Longitudinal Waves | 3ijatd adar §rom)
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‘Transverse Wave: Transverse Wave is a wave that oscillates
perpendicularly to the direction of the wave's propogation.

JAYET T HIEY TN UF W0 § S ader & YER @ fem F eaaa
W%I wavelengm
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amplitude

trough

trough

wavelength
‘Eg: Ripples on the surtace ot the water, Stadium or human wave,
waves on a string, secondary waves of an earthquake etc.
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A crest is the highest point of a wave, where the medium's
displacement is at its maximum.

freT aer &1 3vaan g &, st Areas w1 R saftwas g B

The opposite of a crest is a trough, which is the lowest point of a
wave.

frer & faadia o ot 8, Y a¥er &1 gad fowen &g B

The wavelength of a wave describes how long the wave is.

fordy aer &1 aer aed Fard 8§ fF aver feaet &l 8
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- The distance from the "crest" (top) of one wave to the crest of
the next wave is the wavelength.

- T ar & "rEr (i) @ 3T aver & REw aF A gt aver 4ed g

- Alternately, we can measure from the "trough" (bottom) of one
wave to the trough of the next wave and get the same value for
the wavelength.

- J%feusd TT A, §9 TH gl & "Id" (A1) F 3H9rel oIgT & Id dF AN
TFS § 3T O & & Qv §A A UIed X TFS o
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‘Longitudinal wave: Longitudinal wave is a wave that oscillates
along the direction of the wave propagation.
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’4— Wavelength —>1
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Compression Rarefaction Compression Rarefaction

i‘— Wavelength 44

‘Eg: Sound waves, vibration of a spring, Ultrasound etc.

S eafa aiE, e #1 Fuet, feemEs e
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Examples of Longitudinal waves
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Sound Waves Seismic P Waves Tsunami wave
o, ==
- i V.
Spring vibration Waves in Ultrasound Pressure waves
Solids waves in Gases
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