CHAPTER -8

degd oIy adl

ELECTROMAGNETIC WAVES

awfE s |

Q1.  Maxwell in his famous equations of electromagnetism
introduce the concept of
(@ accurrent (b) displacement current
(©  impedance (d reactance
Q1 HHad A fagd gaa@ & 3197 uffgy Tt
feraeh! 3TqEROT UwRIa &I 8
(@) gTadT &I (b)  TaTUT et
() gfdaren (d) sfcEra
Ans: (b)
Q2. Conduction current is same as displacement
current when the source is -
(@ only alternating current
(b) only direct current
(c) either alternating current or direct current
(d) neither direct current or alternating current
Q2. ?mm,ﬁwuﬂamasmﬁmﬁ%aamﬂm
(@) hdd TATad! &RT
(b) Had feg grr
(© ITAlgATdd gRT AT fE® &Ry
(d) AT AT gRTAT TGl SRT
Ans: (o)
Q3. Suitable radiations for telecommunication are-
(@)  Ultraviolet, (b)  Visible light,
() X-rays (d) Microwave
Q3. AR & [y 3uga fafewor & -
(@) ORI (b) GG U
(© U forol (d) HTgSh! T
Ans: (d)
Q4. The speed of electromagnetic waves in vacuum is
obtained from the following equation
(@  M.E, b VY U.E,s
1 1
(c) (d ——
/10 60 60
Q4. ﬁahﬁﬁqaﬁaﬁ‘qaﬁﬁa?rm#ﬁwmm@r
UTwd Bl 8-
@  MU.& (b) VMU E,
1 1
(c) (d ———
oo Vo€
Ans: (d) #
Q5.  The frequency of microwaves is -
(@) less than the frequency of radio waves
PefT-12 (ifadn
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Q5.

Ans:

Qeé.

Qeé.

Ans:

Q7.

Q7.

Ans:

Qs.

Qs.

Ans:

Qo.

Qo.

Ans:
Q1o.

(b)  more than the frequency of radio waves
(¢)  more then the frequency of light waves

(d)  more than the frequency of infrared rays
TTSeY T BY 3Tty At & -

@ M amid smgf e

(b XfSAT M 1 31gf A 3fern

(©)  UehIRT T B 3T 31fah

(d)  3Tara faRuTl Y 31TgfcT A 31ferh

(b)

The highest frequency is-

(@) gamma rays (b) Ultraviolet radiation
(0 blue light (d) infrared rays

HaH 3fere 3ngft e -

(@ 7T fapRuTl bt (b) RIS fafasRoT Bt
© A IBRIH (d)  3TaRard fasRuTl BT

(a)

Used for photography in fog

(@  polaroid (b) infrared
(c) ultraviolet (d) X-rays.
Pt § wIeTH & [y vgas sl @
@ YIeRIgsS (b) 3TaRad
(© ORI (d) X-fasRor

(b)

Which of the following waves has minimum
wavelength?

(@  infrared rays (b) ultraviolet rays
() x-rays (d) gamma rays
Frmfetrara o @ foow i Bt aerded T a &-
(@) 3Tavad fosvor (b) RIS fasvot
© TR () TITHT fehRoT

(d)

Suitable for disinfecting water -

(@ infrared (b)  microwave

() ultraviolet rays (d) yellow light
3T 1 HleTu] AEd B & fAu 3uga & -

(@  3TaRa faor (b) J&H T

(© ORI faRot (d) el AT

(c)

The energy in an electromagnetic wave is

(@ Wholly shared only by electric field vector

(b)  Wholly shared only by magnetic field vector

(c) Equally divided between electric and magnetic
field

(d) Zero
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Q10. U fagld Tradhg a3 3 Haf
(@) Pad fde[d &7 dae §RT QUi FU A AT
STl &
(b)  Hdel YahIT &F dack gRI Yui ¥ I AT
&Y ST &
(© fag@ 3R < &1 & o9 99 ¥ A
famfEra s g
(d R
Ans: (o)
| Subjective Question (fawafs usn |
Q1.  What electromagnetic waves are used to examine
the crystal structure of solids?
Q1 ol & fisred IR & 51 & AU S N faega
DT AN BT 39N fosar FTan &2
Ans: X-rays are used to examine the crystal structure of
solids.
3R : B Ty o) fohee e IRa1 &1 37id & fy Taa
1 399N foaaT ST 8l
Q2. Electromagnetic waves are ______ waves.
Q. fye@gmdmant i B 8
Ans: transverse
3R AU
Q3. Which section of the electromagnetic spectrum
is absorbed from sunlight by the ozone layer?
Q3. mmmﬁ%q:ﬁﬂmaﬂaﬁﬂmm
A & UHIT A 31N Srar &2
Ans: Ultraviolet rays are absorbed by the ozone layer.
IR : RIETHT foR0T 311 R gIRT A= 8rcl &
Q4. Electromagnetic waves are generated by ________
particles that are in the state of acceleration.
Q4. ﬁqa%laa?maﬁ___f____awﬁmmﬂaﬁ?a’r
w@RoT &1 fRafer & 2t 8
Ans: electrically charged
IR fagrd 3mafRia
Q5. Write some properties of electromagnetic waves?
Q5. faga gy gl & oo o1 fafan?
Ans:
(@)  These waves travel at the speed of light.
(b)  For propagation of these waves medium is not re-
quired.
(c)  These waves undergo interference and diffraction
and can be polarized.
3R :
(@ Al YHIRN B I A Tedcll &l
(b) %qﬁmm% [ & TARUT & AU HTEHH bl HTIRUDBT AT
|
© ¥ aaf Afdeer 3R faada J R € 3R &2
gaiepd fopT 31T HehdlT Bl
PefT-12 (ifadn

Qeé.
Qeé.

Ans:

Q7.

Q7.

Ans:

Qs.

Qs.

Ans:

(10o)

What are electromagnetic waves?

Electromagnetic waves are also known as EM
waves. Electromagnetic radiation is composed of
electromagnetic waves that are produced when an
electric field comes in contact with the magnetic
field. It can also be said that electromagnetic waves
are the composition of oscillating electric and
magnetic fields.

: Tagd by M &l EM Tl & ¥ § ol 5THT

W%Iﬁgﬁ:ﬁwﬁuﬁwm SR
A §97 81T & 311 a9 3cUd 8Idl & 51d lg fagld aF
?@umasmﬁ'm%l%ﬁmmm
aﬁmaﬂﬁgmﬂmﬁl

Which of the following is not a property of
electromagnetic waves? Explain it.

fFofafEa & ¥ o1 a1 faga gadra o &1 ot T8
& T B

a) speed(Tlﬁ)

b) energy(Bo_a‘I'f )

c) pressure(cdTd)

d) heat energy(H™T £ 1)

a) EM waves can impart momentum (and angular mo-
mentum) to the material it interacts with.

b)  Electromagnetic waves carry energy. EM waves are
the only waves capable of carrying energy in a vacu-
um.

c) EM waves also exert pressure, which is shown by a
radiometer. One side of the panels is black, the other
side is white and the pressure difference under the
light causes the panels to rotate.

d)  EMwaves do not carry heat energy but any EM radi-
ation can heat an object if it is absorbed.

a)  EM 3t 39 Il oY FaT (37R Hrofly Fam ueH
R Thd! & 5ad A19 U8 IR fhur Sar 8l

b  fdera T it Hart of STl &l EM a3 TS
Ot T & 3 Frafa o 3atf o 3T O e F

o EM a3 ol <19 STd] & 31 Uh fSarHier gt
fe@mat 7T 31 971 BT U Ut I 8, GIRT T8
The & 37k YPRT & T Td1d & 37dR b PRUT
49 g 8

d)  EM a3 HT 3371 T8 of ST & oifcpT g oft EM
ﬁmugm%ﬂﬁﬁmmﬁmﬁaﬁaﬁnﬁm
ThdT B

Make a spectrum of electromagnetic waves and

write the properties and uses of its different parts.

ﬁﬁgl YrehId a1l 1 qoichn a1 U1 $a s fafim
& T[0T U9 3uanT fawia |

The electromagnetic spectrum is a range of

frequencies, wavelengths, and photon energies

that cover frequencies above 1 Hz to 10%> Hz,
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corresponding to wavelengths that are within the
spectrum of electromagnetic waves for a fraction of
the size of an atomic nucleus.

The electromagnetic spectrum consists of a
period of all electromagnetic radiation with further
subranges commonly referred to as parts. These
can be further classified as infrared radiation, visible
light or ultraviolet radiation.

Electromagnetic waves in the electromagnetic
spectrum

The entire range (electromagnetic spectrum)
is given by radio waves, microwaves, infrared
radiation, visible light, ultraviolet radiation, X-rays,
gamma rays, and cosmic rays in increasing order
of frequency and decreasing order of wavelength.
The types of radiation and their frequency and
wavelength ranges are as follows:

Type of Radiation

Frequency Range (Hz)

Wavelength Range

gamma-rays 10%° -10% <10™”m

x-rays 107 -10%° 1nm-1pm
ultraviolet 10" - 107 400 nm-1nm
visible 4 X 10%-75x 10" 750 nm - 400 nm

near-infrared

1Xx 10" -4 x 10"

2.5 ym - 750 nm

infrared 108 -10" 25 pym-2.5 pm
microwaves 3x10"-10% 1mm-25pm
radio waves <3 x 10" >1mm

: SoggIlied WeeH
WICHH 3311 bl T Yl

light emitted along with heat by our skin and objects.
In space, infrared light helps map interstellar dust.

X-rays : X-rays can be used in many cases. For
example, a doctor may use an X-ray machine to
take pictures of our bones or teeth. Airport security
personel use it to see through and examine bags.
X-rays are also released by hot gasses in the
universe.

Gamma-ray : It has wide application in the medical
field. Gamma-ray imaging is used to see inside our
bodies. Interestingly, the universe is the largest
gamma-ray generator of all.

Ultraviolet : Sun is the main source of ultraviolet
radiation. This causes skin tanning and irritation. Hot
matter in space also emits UV radiation.

Visible : Visible light can be detected by our eyes.
Light bulbs, stars, etc. emit visible light

[, el 3R
51T 1 8¢5 H 10 BSaT
GGECAl [ 1 ShaR el 8, T el b {FY
ST GRHTU] AT{Hch & DR b Udb 37T & Tl U fagfd
TrIeh 1T R b FergH b HIeR Bl 8l

sedeiifes Waen  Fft siaeriifes Yo
1 31afE Bl &, 5T 3 &Y JaisT b MR W
a7 &b FU § AfHd foeur STdT 81 58 31 37dRaxd
fafesor, gea ubTer a1 wRIaTY fafesor & 9 o

[ GAMMA RAYS l

The electromagnetic spectrum can be represented

as follows:
T VISBLELIGHT e

e —_—
= . RADIO WAVES
X-RAYS v INFRARED NGRS
+ T T T

0.018m 10nm 1000 pm 0,01 e 1em Im 100 m

affepa faar

51T HhdT Bl

fagrd grachra WergH H fagld grachry ail

0T 357 (
s

YD WIeH) 3T & dGd A
& gcd A § I T4, Argehlag,
oo fafdpruT, g7 UHIRT, HeeT-aramc fafehoT,
T, T fauTt 37k wifdae fasvon grr &
57Tl 81 fafessor & UeeR 37k 37! 3ngf 3R v

HeT-12 (ifahn

T T T T T T T T T T T T T T T T 1

400 nm 500 nm &00 nm 700nm

electromagnetic spectrum

We see the use of electromagnetic waves in our
daily life in the following ways:

Radio:Aradio basically captures radio waves that are
broadcast by radio stations. Radio waves can also be
emitted by gasses and stars in space. Radio waves
are mainly used for TV/mobile communication.

Microwave : This type of radiation is found in the
microwave and helps in cooking food at home/
office. It is also used by astronomers to determine
and understand the composition of nearby galaxies
and stars.

Infrared : This is widely used in night vision goggles.
These devices can read and capture the infrared

(102)

SHGITAIPR &
Type of Radiation Frequency Range (Hz) | Wavelength Range
gamma-rays 10%° - 10 <10™”m
X-rays 10" - 10%° 1nm-1pm
ultraviolet 10 - 10¥ 400 nm-1nm
visible 4 x10"-7.5x 10" 750 nm - 400 nm

near-infrared

1X10"-4 x 10"

2.5 pm - 750 nm

infrared 108 -10* 25 pm-2.5um
microwaves 3x10"-10" 1mm-25pum
radio waves <3 x10" >1mm
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?@Wﬁmﬁﬁmaﬁmmm

T — e
/ES
RS D RADAR TV  FM A
T T

faregd qrachra quienH
&1 3707 & SftaT ¥ deadadhia al & 39gnT
P T ypR AT &

3TN : U 3TN g1 ¥ A ST AR BT Uhscll
& 511 33T ICRMET GRT ATRA bl STt &l 3fver
T T 3R ARt gRT ot ¥EA a9t 3l ot 5
Fpell B AT TR T 3UENT 3F 9 [ A/
TEsd TR & fay fosar srar &l

HATEHIAd : 39 UHR B fafhur Arshida & T
ST 3R m/piay ¥ @HET UbH ¥ Heg
BT | SHBT 3TUNT GTATAST gRT ITH-UTH bl
3TTRTRTTIT3TT 37R aRY &1 I9T b Fgffid s
3R gHeq & fay ol fear sar

IBING: U8 1SC faai M H AU ¥9 3991
foaT AT 81 3 fEarsd s @ 37k a3l grr
THY & TTY-TTY 3ASd SIPIS ™ISe B Ug 3R
FHER B b &l 37ARE T, SIPINS TISC S i
€[ P 7T B | Hee Bl 8l

T : Bs Aol H a2 BT STl fopdr 31T
AT 8l 3ETeR0T o foiU, Uh STaex AR &gal a1
gidl &l d3d? @ & 7y Tam-2 9219 o1 3ugn
R bl &l &dTS 373 B FR&MT DHHT ST UGN
A P 3R-UR @ 3TR 37h! 5T A B U
R & ga-X ot §&is o i 19T gr1 SR fhu
ST 8l

I - fAfeeaar &9 o gHeT e YA &l
TTHT-3 SHTSIT T 3UANT 841X RR & 3R ST &
g fopaT 31TaT 81 feoTa=y 919 U8 & o seis Toft
&I Y 9571 MTHT-fR0T TR &l

QRIS : gd WIS fafasRoT o1 73ed |id 81 39
Rep1 ST 3R 5T il 81 3ifRer o e ueref off
ga fafasur 3af5id e &l

SRYAM : TARI 3iRAT GRT GAHA UDBIRT BT Udl
ITITET 57T HebdT &1 UehIRT dod, TR TG 52T YhIRA
3Afd B B

BefT-12 (ifdedn FWEATA. — T I5-7F-30 T e Rawor 4 (2024)

{104}




CHAPTER -9

RAY OPTICS AND OPTICAL INSTRUMENTS
IR CAIREIRE R CARGRE]

aqE v |

1) A virtual image larger than the object is formed in
(@  Convex mirror (b)  Concave mirror
() Plane mirror (d None of these
Ans -
IE] A 37 ITUTH ufdafds aar 81 6
@ 3ddcyurl (b) 37dde gyor Al
(© THdE egor d) TTH A BIS 6
Ans-  (b)
2) A ray of light bends when it passes from one medium
to another. The bending of a ray is called.
(@  Interference (b)  dispersion
(©) refraction (d) eflection
wmmﬁgﬁmmﬂaﬁwmﬂaﬁmﬁ
SiTet 21f36%0T & 3 BI &61 AT 8l
@ (b) guf- faesyor A
© anﬁ:r @ REaH >
Ans-  (c) 7)
3) The refractive index of water and glass are 4/3 and 3/2
respectively. The relative refractive index of water to
glass will be-
(@ 2 (b) 1/2
() 9/8 (d) 8/9
5ot 3R Sig & Huacdic Hu: 4/3 9971 3/2 #l 5T
&1 BT B ATAE 3TIGAIb B1TT-
@ 2 (b) 1/2
(© 9/8 d 8/9 Ans -
Ans-  (d) 8)
4) When a convex lens whose refractive index is 1.5 and
focal length f is immersed in water (n=4/3) , then its
focal length-
(@  becomes greater than f,
(b)  becomes smaller than f,
()  remains unchanged,
(d)  none of the above.
5Td U 30 A [SIT 379adis 1.5 AT BIpa gt Ans
£ 8, a1 A ST AT 8 (n=4/3), M FEB BIHAGN- 9
@ (fATTAACE, (b (ABETE A &,
(© 3gRafdazsdts, () 3IHA DG
Ans-  (a)
5) The radii of curvature of a bi-convex lens are 10 cm and
15 cm. If the refractive index of its material is 1.5, then
its focal length will be- Ans-
(@ 30cm (b) 24cm
(© 12cm (d) 24cm
HelT-12 (qifadn
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f& -39 &9 BT aopar ATy 10 A 37 15 A
gfe saP yerd &1 37uad=ics 1.5 &), dl qD! Bibd

ORI
(@ 309HT (b 24 JH
(© 12 JH @ 249

()

The image formed by a simple microscope is-
(@) imaginary and erect

(b)  imaginary and inverted

(c)  realand erect
(d) realand inverted

U T Gl | a1 g31 ufafaa axar -
@ Hoqie g Hdr

(b) HIaHd d3oel
(0 drdfdd g AT
(d gr&Ifdsd d 3oeT |
(a)

The focal lengths of the objective and the eyepiece of
a telescope are F and f respectively. The magnifying
power of the telescope is-

@  F+f (b) Ff
© F/f d f/F

it & 31fieras auT AT H By gfval
aﬂm Fatnf%I “ﬁaﬁaﬂaaﬁrm%
@  F+f (b)  Ff
© F/f d f/F

(@]
When the length of the tube of the compound microscope
is increased, then its magnifying power -

(@) increases, (b) decreases,

(©  becomes zero (d)  remains unchanged.

m&maﬁﬁmﬁmmﬂaﬁﬁ%jﬁ
&T-

@ dedls (b) TedT?
(© AT d) 31gRafdd w2l
(@)

With increase in wavelength, the value of refractive index-

(a) increases, (b) decreases,

(¢  remainsunchanged, (d) none of these

o dof & ggfar & A9, 3T9ad=is &1 aF-

(@ dgdrs (b) "edars
(0 3TuRafddedari, @ TH I BIS TE
(b)

FWMEIRA. — N IF-Te-3R T e RAawor ¥ (2024)

[WLA=ASY



