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Assertion-Reason Questions

Instructions: Select the correct option for each Assertion-Reason question.

(A) Both assertion and reason are correct, and the reason is the correct explanation of assertion.
(B) Both assertion and reason are correct, but the reason does not explain the assertion.

(C) Assertion is correct, but the reason is incorrect.

(D) Assertion is incorrect, but the reason is correct.

fa&er -
Tl FUA FRUT YhR & 92 & o e § & fFdr v T8r Ahed 7 T3 -
A) AR REEr TEr g, 3R R, AT TET I T gl
B) A3 R TEr § afched R, AFT TEY carear A& Fdn|
C) AT &, AP RITAT &
D) A g, oifche REE &

‘S.No.” Assertion-Reason Question

Assertion (A): A time-varying electric field gives rise to a displacement current.
FHY-aRafcid faegd &iF faeurdsl YR 3cqeal el gl
Reason (R): According to Maxwell, a changing magnetic field produces an electric field.

HFade & AR, IRadaTde R 8T U faegd & 3cuee #ar Bl

Assertion (A): Electromagnetic waves are transverse in nature.

facgadeda aidl 3eTaed gEHfa & g &
Reason (R): In electromagnetic waves, electric and magnetic fields are perpendicular to each
other and to the direction of wave propagation.

fegerdeehra aan #, faegd AR dahra &1 Tsh-gar & oead gid & 3N aer

SO O

T Y 2l & odad ¢ aa &

Assertion (A): The speed of electromagnetic waves in vacuum is equal to the speed of light.
et # faegedeeha aiai & i geprer &1 arfd & R gl B

Reason (R): Electromagnetic waves do not require a medium for propagation.
faegergesha aet & FER & v fdy Aregs & maeashar ¢l g g

Assertion (A): Infrared waves are used in night vision cameras.
4. |HGTFT AEN H 3G Ase QST FAT # fRar rar g

Reason (R): Infrared waves have higher energy than visible light waves.
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IS.No|

Assertion-Reason Question

3YAFd dWEN T FoT TF Y1 d@n I e gl gl

Assertion (A): Gamma rays are highly penetrating and can cause genetic mutations.

IMAT fRYOT 37caftsh deret arelt gichh 8 3 3MMefdiRIsh 3cqRaclel T HRUT Tl Fehcll
gl

Reason (R): Gamma rays have the shortest wavelength but the highest frequency in the
electromagnetic spectrum.

AT foi T Rar Se G HH gl § ikl faegagedhia TaeeH # et
3Mgfa qod &S gl &

Assertion (A): Radio waves are used for long-distance communication.
ST TR 1 YT ol gff & HUR & v fhar Srar &

Reason (R): Radio waves have the longest wavelength among electromagnetic waves.

XY o B o S Ragagadrg oAt F waw 3w e ¥

Assertion (A): X-rays are used in medical imaging to detect fractures in bones.

TFH-Y &7 399197 g3f3aT H Hhax & 9T ol & foIw fohar S gl

Reason (R): X-rays can penetrate soft tissues but are absorbed by dense materials like bones.
TFH-Y HARIH Fcehl H AU FX Fehcll &, olfeheT g3f3al Sl aet gerat garr
aNT™T FHr ST Bl

Assertion (A): Microwaves are used for cooking food.
HATShIAd I 3YITT Hiole Thled & ToIT fohar ST gl

Reason (R): Microwaves have the ability to vibrate water molecules, producing heat.

HTSShIAT STl JTUI3MT &1 el T Hebell o, TG IHT Scdee Bl &

Assertion (A): Excessive exposure to ultraviolet (UV) radiation can cause skin cancer.
eI () fafor & srcaftes dud @ caar FEY g Hehd gl

Reason (R): UV rays have high energy and can damage DNA in living cells.
@Wﬁﬁm%ﬁaﬁ%mwsﬁﬁaﬁﬁﬁmﬁﬁmﬁw@
Tehcl &

10.

Assertion (A): The human eye is sensitive to visible light.
AT 3G T2 YT & Ufd Taeaieher giar §l

Reason (R): Visible light consists of a spectrum of colors ranging from red to violet.

T YHIA H T § JhT Sl dF & W 1 EaeH giar 2l
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S.No.

Multiple Choice Questions (1 Mark)

Which of the following waves is used in satellite communication?
fArifaf@a #& @ fra ader &1 393er 399 9 & fhar arar 82
(a) Radio waves (X337 a33)

L. (b) X-rays (TFEY)
(c) Gamma rays (3T fohIOT)
(d) Infrared rays ~ (3%hIRS ToheOT)
Which electromagnetic wave is responsible for sunburn?
T HT RO F @ T St & T e @ Rggerder o seeer 3
(a) Ultraviolet rays (qRTS9T=ir foheor)
2 (b) Infrared rays (3RS fehoT)
(c) Microwaves  (HISshidcH)
(d) Radio waves ~ (f3aT a3ar)
Displacement current exists in which of the following situations?
faeus avT Ffaf@a 7 8 fFa fufa 7 Algg e &
(a) Steady electric field (R faggd &)
3 (b) Time-varying electric field (FFI-IRA I faega &)
(c) Conducting wire (dTelsh dR)
(d) None of the above GRFd H ¥ IS 181
Which of the following electromagnetic waves has the highest frequency?
[Frfafld & 4 fhe Aegdashia oier 1 Jgid gad ¥ g 82
(a) Radio waves Rfsar o)
4. (b) Infrared rays (S=RE o)
(c) X-rays (TFHY)
(d) Gamma rays CUCIRET)
The transverse nature of electromagnetic waves means that:
fegcrgerehIT aiait T 3regoreer yepfar o1 o Y
(a) Electric and magnetic fields are parallel to each other.
5. |Rega 3R e & TE-gEy & FACK B &

(b) Electric and magnetic fields oscillate perpendicular to each other.

fegd 3R Jahrg &1F Uer-gE & oldad aleld d o

(c) The wave propagates parallel to the electric field.
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S.No.

Multiple Choice Questions (1 Mark)

T faega 819 & AR SERd gl &l
(d) The wave propagates perpendicular to both electric and magnetic fields.

oaT faegd 3N guhrg atat Al & dead yERd g gl

Which of the following electromagnetic waves is used in remote controls?
[Frfafed & 4 fhe aegaashia ol 1 3uder RA selar # o Sirar g2
(a) Ultraviolet rays (qRTS9ToAT fohoY)

(b) Microwaves (HTSshldcH)

(c) Infrared rays (3PS ThOT)

(d) X-rays (TFH-Y)

Which electromagnetic wave is used for sterilizing medical equipment?

FIfehcar 3URU &l HICORRET # & TIT ha [degerdaeha e o1 3ugrer
forar STar &2

(a) Gamma rays (AT fohoT)

(b) Ultraviolet rays (GRTSIT=iT TohOT)

(¢) X-rays (TFH-)

(d) Microwaves (HTSshldcy)

Why are microwaves used in cooking food?

HISTeT Yohlel H HTSshidd &l 3UINET FAT [ohaT ST g2
(a) They heat the food from inside.

d $ISlel T 3T § ITH A ol

(b) They excite water molecules, producing heat.

d STeT LT T FATAT hieh Il 3cTeal A B
(c) They emit ultraviolet rays.

q WA 0T Icafad i g

(d) They have a high frequency like X-rays.

3eTehl HTIRT TFE-Y SiET 38R gl g

Why does visible light split into seven colors when passing through a prism?

ST TRT YT U oA @ oRdT & A 98 ad TN A F34 faenfaid gy sar g2
(a) Due to refraction (379dcie & HRUT)

(b) Due to dispersion (Ta&IIUT & HROT)

(¢) Due to interference (STTAPIIT & hIX00)

(d) Due to diffraction (faacieT & FHROT)
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S.No.

Multiple Choice Questions (1 Mark)

Which of the following is a property of X-rays?
fAefaf@d & @ i a1 Targ-Y &1 o7 82
(a) They can penetrate soft tissues but not bones.

d HIH Sl H JAU X Hhd ¢ offched g3f3AT H I
(b) They can be seen with the naked eye.

10. Sog fohdl TehITAeh 3UHIUT FT FERIAT & {911 shael 3@ & S@T ST FhdT gl
(c) They have a longer wavelength than visible light.
3T LT SEF TRT TTeT ¥ ATUH gl g
(d) They can be used for medical imaging.
ST 39T RAfhcar sAGET & forw foram Srar B
S.No. 2 Marks Questions
The displacement current is said to exist even in a vacuum. Justify this statement using
Maxwell’s equations.
I f3ata & off AT 9RT & 3178dca o AFHdd & AN S ggraar @ 3R4a
EEEN
Why do electromagnetic waves not require a medium for propagation? Explain using
Maxwell’s theory.
2 | Riegaded oot B TR ¥ T AT B T w1 A6 g dewda
& i &1 39T Hih ATEAT FH|
A microwave oven heats food but does not heat the utensil it is kept in. Explain why.
3 |[ATSHIAd 3ae HISTel I ITH AT ¢, liche] ToI Sciel H I@T &IdT § 39 I Agl
XdT| FAT? STTEAT Y|
Explain why X-rays are used for medical imaging but not for communication purposes. Udd-
4 R &1 3930 RAfscar sAfGET & fav fRar Srar § ofed R 3egeat & faw &g
T2
A solar panel absorbs visible and infrared radiation but not microwaves. Explain why. Tdh
5 |[@eR Y9d T2 3R 3ratad R[AfRoT o 3raena F:ar § offhad #ssag i JgT
T2
Why do radio waves have better long-distance communication capability compared to
6 |[microwaves?
V3T @ A ARIAT B I H e gl IR el T SR &THT FAT Bl
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Why does excessive exposure to ultraviolet (UV) radiation cause skin cancer, but visible
light does not?

7T |3rcafae wdaet (UV) [AfeRoT F @ud & 3 @ caam FIR FAT 8 ThaT &,
SAafh 2T YT F A6

Why does the intensity of electromagnetic waves decrease as they travel through space?

8 | egadedra atet i digar iaRer & AEr A W FE ged Sar 8

SO 9

Justify why gamma rays are more penetrating than X-rays.

7 o fot TeE A g # 30 dua awar are R e § wHesT |

Explain why infrared waves are used in remote controls instead of visible light.

10 SRS dldl T 39T RAIC el H TF YR & TATHT W FAT fhar Jrar g2

Teh HUTRT TSIEehr Tole T &Fthel 0.05 m? 3R celet & & & gt 2mm g, 38 100V, 50
Hz TET 3Tfcd & SIS SIrar &1 ST Tolel & ofrer faemas aRT & arorer Y| (7
AT o= 8.85 x 1072 F/m)

A capacitor with a plate area of 0.05 m? and plate separation of 2 mm is connected to a 100 V, 50
11 | Hz AC supply. Calculate the displacement current between the capacitor plates. (Given: g0 = 8.85 x
1072 F/m)

foaTeT &1 IRIFIAT &0 =8.85 x 1072 F/m HR TrEaeaheleTell po =4n x 107 H/m §1 $oT Al &l
39T e fAaTd A Fegadedhia aval 1 a e Ad

12 | The permittivity of free space g is 8.85 x 1072 F/m, and the permeability of free space po is 41 x
1077 H/m. Using these values, find the speed of electromagnetic waves in vacuum.

Teh faegadaehld e # IRy &1 fear 91ar §: B =2 x 107 sin(1.6 x 10° t - 53x) (S| ATIH
A)| FfT faega &1 &l Hehadd AT AT HY| (&M I—AT: ¢ =3 x 10° m/s)

13 | The magnetic field in an electromagnetic wave is given by B =2 x 107 sin(1.6 x 108 t - 53x) (Sl
units). Find the amplitude of the associated electric field. (Given: c = 3 x 102 m/s)

Y9 & TH H gHh HH A & AT ¢aur fheed gid &1 afe 3mafaa geprer i e 10
W/m? &, dl 30° & §dUT T W IRITAT YehIM I Al fhcetr giefre

14 | Sunglasses with polarizing filters are used to reduce glare. If the intensity of incident light is 10
W/m?, what will be the intensity of transmitted light when the polarization axis is at 30°?

Teh ATSshidd 3HTdel 2.45 GHz &I AT 9T A Il & gl & 3UGNET 6T S arelr
ASHIAT I dIRET FI 0T H| (AT =T ¢ =3 x 108 m/s)

15 | A microwave oven operates at a frequency of 2.45 GHz. Calculate the wavelength of microwaves
used in the oven. (Given: c = 3 x 108 m/s)

et X-fRRoT WIeld &7 dWEICET 0.1 nm §1 TP Foll Soiaeisl alee H ad el (far

IAT: h=6.63%x103*J)5,c=3%x108m/s,1eV=1.6x10"))

16
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An X-ray photon has a wavelength of 0.1 nm. Find its energy in electron volts. (Given: h = 6.63 x
10734 J5,c=3%x108m/s,1eV=1.6x10"J)

An electromagnetic wave is propagating in vacuum along the X-axis. The electric field
vector oscillates along the Y-axis and has a peak value of 3 V/m.

(a) Write the expressions for the electric and magnetic field vectors.

(b) Calculate the peak value of the magnetic field.

(Given : ¢ =3 x 10® m/s)

UF JegddedrT aier et #F X-3aT F e daRa g @ &1 g &
qfeRr Y-3787 & 3ieIfeRr grefel A § 3R $hHT AfhdH AT 3 V/im gl

(a) fdegd va grehg &ty giewt & Fefetor faf@u)

(b) FhIT &1 & JHfAhdH Al dI 0T HfFT

17
(feam s g ¢ =3 x 10 m/s)

Tsh FAA fdegadeshy aer # fdegd &l &l v HeT 50 V/m gl TR &1 3ad
FoT "dcd AT HL| (AT I g0 = 8.85 x 1072 F/m, ¢ = 3 x 108 m/s)

18 | A plane electromagnetic wave has an electric field amplitude of 50 V/m. Find the average energy
density of the wave. (Given: g0 = 8.85 x 107 F/m, ¢ = 3 x 108 m/s)

Teh HAES BT 900 MHz 9X 3T a1 JaRd HXdr g1 TATRd el T aeeed Ard
FY| (Gr I ¢ =3 x 108 m/s)

19 | A mobile phone transmits radio waves at 900 MHz. Find the wavelength of the transmitted waves.
(Given: c =3 x 108 m/s)

3 Marks Questions
afe e U 1 Tk aRadl dlecs @id & SNEr S1ar g, @ colel & o fyd
AT A e arr (displacement current) ¥aTfed gl g Hogad & gHE dr
1 |[Germar O REugs g fi sarear H¥ 3R sTHT Agca TS HY

Explain the concept of displacement current occurring between the plates of a capacitor
connected to an alternating voltage source using Maxwell’s equations. Justify its
significance.

g HA JATON fohar ST deval § 7o faed geeeha a3 319y (transverse) Bl
2 %'()W YARMcHS ISehIvT & Sl IGEGA LY ﬁ|

How can it be experimentally proven that electromagnetic waves are transverse in nature?
Analyze from an experimental perspective.

Teh BT & Teh AISH Tl § St fewe fob faegd greaehig oidl | g
3o Bl & 3R 3aReT # 5T yR herdr &1 39 FE YR &1 il i
3 |3maegsar gt 3R a8 33 Alsd & fFE yeR 39S FT dhdr &2

A student wants to create a model demonstrating how electromagnetic waves are generated
and propagate in space. What materials would be required, and how should they design the
model?
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Al HuR, RAe A 3R Rfhcar sequaen & faega geahg TacH
(Electromagnetic Spectrum) T faffiest et Fr 3uNF/ar &1 faeevor H{|

Analyze the utility of different waves of the electromagnetic spectrum in mobile
communication, remote sensing, and medical applications.

HATSehIdd 3del H 39T FT STe dTell AShIdd addN I [TATATIT I FHASSU|
HISTeT P I Pl & [T ASHIAT dld hdl HIY HLdl 872

Explain the characteristics of microwaves used in microwave ovens. How do these waves
heat food?

TFH-Y 1 RARcH SATSIT # 3TANT 9gd WA gl $Hh @At AR Fomfad TR
ol faRelsoT &Y, 3R gora < o 38 WA &7 @ 5@ 39T fhar S =@nigel

X-rays are widely used in medical imaging. Analyze their benefits and potential hazards, and
suggest ways to use them safely.

Teh d3AMfeleh &l Foll-gel TR JOTTell faehfdd el g1 38 faegd g
TdFcH  (Electromagnetic Spectrum) 1 foheT T3 &I 3UANRT =T AT IR F=r

A scientist wants to develop an energy-efficient communication system. Which waves of the
electromagnetic spectrum should be used and why?

3ecrardele fhul (Ultraviolet Rays) 8HR TATELT HI hd FHIAT Hdr 87 chctjl?lch
3R A Fiat § ScAfoTd g7 fonolt & gemrat 1 faeeivor Y|

How do ultraviolet rays affect human health? Analyze the effects of these rays emitted from
natural and artificial sources.

ATge-fastel FeRT H 3aXFd dia (Infrared Waves) ST FIT Hged g2 3eAh 1Y el
e afshar o1 faeaivor Y 3R 8 fAT 3ugead #ifas Tl & giv|

What is the significance of infrared waves in night vision cameras? Analyze their working
process and represent the relevant physical equations.

10

Ueh TaaeT Hel & SMET df IB3AT a9 & JE@R (Propagation) T JGId =T g1 o
fhd ThR &7 HAsel dIR T Fohd g oif ISAT a9 & WIade, 379ade, 31T
fdaciel &l TASET HL?

Students need to demonstrate the propagation of radio waves at a science fair. What kind of
model can they create to explain the reflection, refraction, and diffraction of radio waves?

11

A parallel plate capacitor with plate area 200 cm? and plate separation 5 mm is connected to a

50 Hz AC source of 100 V. Determine:

|(a) The capacitance of the capacitor.

|(b) The displacement current between the plates.

IC=e0 A/

Id = & (dDg/dt)
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Teh HATCR Telc HUTRA ST Tolel &1 &Fthel 200 cm? 3R Telel & &= & gt
5 mm &, @ 50 Hz &1 AR arel 100 V AC &d & SiIST ST g1 Al &

(a) TR <hT &ITRT|

(b) Tolel & o faTaTdeT arT|

The relative permittivity and permeability of a medium are 4 and 1, respectively. Calculate
the speed of electromagnetic waves in this medium and compare it with the speed of light in
vacuum.

12 . :
fordl Aregs & amafere degaRiierdr 3R 3mdfets geehelerdr Haem: 4 3R 1 €l
50 ATETH H [deTAgaehg el HT °rel AT B AR gHRT fdTeT H ehrer
el @ Jolell HX
An electromagnetic wave propagating in free space has an electric field amplitude of 300
V/m. Determine:

13 |(a) The corresponding magnetic field amplitude.
|(b) The intensity of the wave.

HFd ARG H Ueh faegadeshra aer & faegd & aR@Amr 300 Vim g
fAFAfaf@a $r o i
(a) HIT YR &1 T IRATOT|
(b) AT T |
4 Marks Long Answer Questions
1 Explain the significance of displacement current in Maxwell’s equations. How does it help in
understanding the continuity of current in a capacitor circuit? Give a real-life example where
this concept is applied.
HFad o & FHIRIUN H [GEATTT €RT & FAgcd T IredT i | I8 FUIRT IRIY FH YRT Hr
TR T THST H H TETIH 81T &2 Ueh dIEAdeh Silde] 3GIgI0T &, STaT 39 aERUT i
CIDACRIRICIES
2

Describe the transverse nature of electromagnetic waves with the help of a diagram. Why are
electromagnetic waves not affected by electric and magnetic fields? Give an example of a real-
life application.

3R T HEICT & TG TG ehIa Tl & AT TIHTE hl q0Tel Y | Taeg e aehia aiar
fegd 3R geehra &t @ .t genfad =Tet gicl 82 Ueh arecifdeh Sfiaet 3I9a1eT 1 318X
gl
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3 Compare the properties and uses of different electromagnetic waves in the spectrum. How
does the wavelength of these waves influence their applications? Provide suitable examples.

e 1 fafdet faegerdshra aiai & ot AR 3Nt & Jefall T | ST oM T
RIATEEY 3oTeh 3TIATIN T & T I &2 SUFFc 3aTe 0T |

4 Explain how the ozone layer protects us from harmful ultraviolet (UV) radiation. What could be
the consequences of ozone layer depletion on living beings? Discuss preventive measures.

IS TR & FTeieh e TRISaTstT () faferaor & 3 sl 82 3Silet o’ & g1fet o Sha
X FIT T37TT 81 Tl &2 AhATH & 3T X Tt L |

I T renRda weaT

Case Study 1:

sifed & fawma # e awT (Displacement Current) T IFET Ageaqul §1 IFq Fard Awadd
A 3 UROT F yEarad fFar fF s #18 Radl fagga &7 @ar 8, @ 39 v smemdt 4Ry 3cdee
gt ¥ O feue o/ Fwed §) % 4w Rigga &9 # oRadew & FRT oo gt @ sk @

Aewae & gAHO F A A, Sred Regadahy atet fr carear @ ggl Regagaha

A IHTIET GFfa (Transverse Nature) #r gclt &, foest fagga &1 (Electric Field) 3R gadrr &
(Magnetic Field) T&-g@X & daad 3R @@ & AR far & d9aa @ &

The concept of displacement current played a crucial role in the development of physics. James Clerk
Maxwell proposed that when there is a changing electric field, an equivalent imaginary current is
produced, known as displacement current. This current arises due to variations in the electric field and
was incorporated into Maxwell’s equations, making the explanation of electromagnetic waves possible.
Electromagnetic waves are transverse in nature, meaning that the electric field and magnetic field are
perpendicular to each other and also to the direction of wave propagation.

Questions / 9:

1. fegaged @ 1 gHia sqyey #41 gc 82 (1
mark)
(Why are electromagnetic waves transverse in nature?)

2. REue o B @ A Regagedra a@@t i sarear F F{ dree mr (2
marks)
(How did the discovery of displacement current contribute to the explanation of electromagnetic
waves?)
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3. Regageda awt & Rega &7 IR gah 87 tev-qm & frg yar Raa da 2 (1
mark)
(How are the electric and magnetic fields oriented with respect to each other in electromagnetic

waves?)

Case Study 2:

Regadedr Faca Affew yawR 7 alot F1 v Feffaor ¢, o WA a6, aeae, e,
TRIAT THT, WA 0T, vag-Y 3t amar ot enfie &1 9% yoR &1 ater i 39e -
srerar Jmafy 3t AT A el §, S 39 Rfre swah # AuiRa FE ¥ sEer F Qo WS
T FT 3YANT FOUR &, ASPIAT FT YA ANET BT 3R TR F, 3raad Fon 1 393w g
gafSier &, veg warer F1 39Ar Afaw Sfaer A, Wt ot F1 sgAhr fewpita &, Y #v

3TAET RfFcar AgE & 3T AT Ao FT 39T Fuw RfFcar A R g g

The electromagnetic spectrum is a classification of different types of waves, including radio waves,
microwaves, infrared, visible light, ultraviolet rays, X-rays, and gamma rays. Each type of wave has a
unique frequency and wavelength, which determine its specific applications. For example, radio waves
are used in communication, microwaves in mobile phones and radar, infrared in thermal imaging, visible
light in daily life, ultraviolet rays in sterilization, X-rays in medical diagnosis, and gamma rays in cancer

treatment.
Questions / 9e:
1. wFEX 3R e Rl #1 gae s w121 32 (1 mark)
(What is the primary application of X-rays and gamma rays?)
2. wEHERT AR IaFa Bl & 3w # geen P (2 mark)
(Compare the uses of microwaves and infrared rays.)
3. Fla-W Regagadir a@ ga@ A+ o1 gga F & 3R F4? (1 mark)

(Which electromagnetic waves carry the highest energy and why?)
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