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Assertion-Reason Questions

Instructtions-
1. Each question consists of an Assertion (A) and a Reason (R).
2. You need to evaluate both the assertion and the reason carefully and choose the
correct option:

A) Both A and R are true, and R is the correct explanation of A.
B) Both A and R are true, but R is not the correct explanation of A.
C) Ais true, but R is false.
D) A is false, but Riis true.

fader -
1. 9P YT H U FUA(A) 3 THFROT (R) fear amam gl
2. 39! Gl FUAT T AAUGAYIR TARATT ek HEN 3T I TG el o
A) A 3R ReET @@ € 3R R A T8 arEar Fr g
B) A3 REAT T & AfheT R, AT TET AT 8T |
C) ATE &, AfeT RITeT B
D) AJTeld g, eifeheT REAET B

YT (A): TTeleh & Y56 W fdegd &1 Hed daad giel ¢ |
hROT (R): Alefeh & Y56 TR TGN HT YO& Helcd foldT A ¢aRT T el 8- 0=q /A

Assertion (A): The electric field on the surface of a conductor is always perpendicular.
Reason (R): The surface charge density on a conductor is given by: o=q /A

YT (A):ATed fdegd 8T # Wdeyd (gl {Fesh) Ferd # Yaor 3 gidl &
RO (R): 0T de T I 3N faegd &7 & J0TeTthel & RIS I & |

Assertion (A): A dielectric material undergoes polarization in external electric field.
Reason (R): Polarization is given by the product of electric susceptibility and electric field:

YT (A): AT shel H 53 TR T FAJe UTRAT 96 STl &
$ROT (R): HIR TSIl H Hol TIRAT FIAGARTATSMA G Ci=Ci+Co

Assertion (A): The equivalent capacitance of capacitors connected in parallel increases.
Reason (R): The capacitance in parallel combination is given by: C1=C1+C>

FUeT (A): A0 shel A 53 HUTRAT B FAGeT TRAT g AT B
HROT (R): AN HATSTeT & ool UTRAT 90T FF S@RTETSIATR: 1/C=1/C1+1/Co+ ...

Assertion (A): The equivalent capacitance of capacitors connected in series decreases.
Reason (R): The capacitance in series combination is given by: 1/C=1/C1+1/Co+.......

YT (A): HUTRA I Tolel 9T T dlee sl & HATUTH Biell ¢ |
$ROT (R): TR Fr arRar fasafofad aaietor @ FaRagdrg- c=q/v
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Assertion (A): The charge on a capacitor is directly proportional to the voltage between its
plates.
Reason (R): The capacitance relation is given by: C=Q/V

YT (A): HETRA I ToleT o sl fATaTR 3eTeh sl bl ol & TATTITCA gIeT g |
SROT (R): Tolel & & fasTarek ol FF el s: € = 4 €,/d

6. Assertion (A): The potential difference between the plates of a capacitor is proportional to
the distance between them.
Reason (R): The voltage between plates is given by: C = A €,/d
YT (A): Tfe HLTRA o Telet & e Teh [aegaRrelt arealy Tl Sl &, o 3Hehr e 9
STargl
SROT (R): faegerieh araaly gobd qenie &1 anRdr et i@d geieor a o g
7 CICo =K
Assertion (A): If a dielectric material is placed between the plates of a capacitor, its
capacitance increases.
Reason (R): The capacitance with a dielectric is given by: C/Cy =K
HUT (A): HUTRE H HIAT ST Colel o e faeg e 817 1 cfierell IR e e 81
8. SROT (R): HUTRA H AT Foll & FF e=ilei@d & U=(1/2)CV?
Assertion (A): The energy stored in a capacitor depends on the intensity of the electric
field between the plates.
Reason (R): Formula of stored energy equation is: U=(1/2)CV?
YT (A): TTeTeh H HeFcl AN TIAT & J I X Th © |
9 HRT (R): dleleh & IR Tl &7 gAML B8 |
Assertion (A): Free charges in a conductor can move freely.
Reason (R): The electric field inside a conductor is always zero.
FYT (A): fohdl e 6 J56 TR AT 98 AU TG 37ex oh Ferd TR & faeRor
EEIECETG NS
hROT (R): TTeTeh T I TR T TR &l Heled Ueh [ Raed 10T & fear S g |
10.
Assertion (A): The bound charge accumulated on the surface of a conductor affects the
distribution of free charges inside it.
Reason (R): The bound charge density on the surface is given by a specific equation.
Assertion (A): The electric field inside a conductor in electrostatic equilibrium is always
zZero.
Reason (R): Charges in a conductor rearrange themselves to cancel any internal electric
field.
11 ; : -
U (A): deTcT T TJoled H AT o 3ic fae el &1 gAY BT B |
ROT (R): TTeTeh 7 AU $H VPR AT e BIct & 1o [ohdll 1 HicAReh Tdegd &T !
HHATCT F G|
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Assertion (A): Electric field near an infinite charged plane is independent of distance.
Reason (R): The field is uniform and given by o/2¢,.

YT (A): 3TN 317l FHA M & v faegd &7 g W Wi 78T |
RO (R): 817 UhEHATT YgdT & 31 6/2¢, GaRT [GAT ATAT B |

13

Assertion (A): A charged conductor has an electric field just outside its surface but not
inside.
Reason (R): The charge resides only on the outer surface of the conductor.

YT (A): Teh HTARIT UTeleh hT 5 & SYeh ATeX faeTcl &7 I 8, olfchel 38k I =1ET |
IO (R): TTeTeh I T Shal ol ATE J&6 TR [FAT g |

14

Assertion (A): The work done in moving a charge on an equipotential surface is zero.
Reason (R): Electric field is always perpendicular to an equipotential surface.

U (A): GATIHT G55 T JATARN T FATATAN T el 3 TehdT I SR Y BT & |
SROT (R): fae g &1 gA FATIT J56 & caad 8T g |

15

Assertion (A): The electric field due to a dipole at an axial point is stronger than at an
equatorial point.
Reason (R): The electric field due to a dipole varies as 1/r°.

Y (A): TR gfaeya & 31afiar foig W faegd & 38 fayadia fg r g & 31 gaer
grar gl
SROT (R): Efaea & FROT faegd &7 1/r° & 31gaTd A Seeldr & |

16

Assertion (A): A Gaussian surface enclosing no charge has zero electric flux.
Reason (R): Gauss’s law states that net flux is proportional to enclosed charge.

YT (A): T AMATA o5 Toraeh IR IS 3TN LT €, 38T el [deT ol Folerd LT

gram|

RO (R): I T o2 gl ¢ foh el Felerd o6 o $ficR U 31rder s AT gielm
gl

17

Assertion (A): A charged spherical conductor has uniform charge distribution.
Reason (R): Charges repel and distribute themselves to minimize repulsion.

FUT (A): Teh AT MNATHR ATeleh H AU JATT &9 F [FaRT grar g
FHROT (R): AT TER TAH T g1 8 3 379e) FFAReoT hl wgeTaiat ot & e caafead
glagl

18

Assertion (A): An electric dipole in a uniform field experiences zero net force.
Reason (R):  The forces on the two charges are equal and opposite.

YT (A): Teh THTA faegd &1F # U efayd W Fel 9ol YA eIl & |
HROT (R): GIAT ATARAT O 3T aTel el ST 3R AT g 8 |

19

Assertion (A): The potential inside a charged conductor is constant.
Reason (R): The electric field inside a conductor is zero in electrostatic equilibrium.

HYUT (A): Teh AT °Teleh o eI [aoa fAad wargl
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RO (R): de g TATeh Hlelel 7 HTeleh & 37ex faeg e &l I el &

20

Assertion (A): The electrostatic force between two point charges obeys Newton's third
law.
Reason (R):  The force between two charges is equal and opposite.

YT (A): &l feig ARt & drer faeg el TAfcieh aef =g e & it fol e o Tefel Hhicll & |
SIOT (R): & 3T & &1 §7of s} 3R faada grar g

Multiple Choice Questions (1 Mark)

A charged particle is placed at the center of a spherical conducting shell. What will be the
nature of charge on the inner surface of the shell?

Teh HTATRICT 0T Y Teh FMeITeh] TTeTeh I o she; 3 TWT ST § | I o HTARD 56 T
TN T Fehid T g1efr?

A) Positive YddlcHh

B) Negative FUIlcHD

C) Zero YT

D) Depends on the charge 37der WX TR aRar g

Two charges +q and -q are placed at a certain distance . What will be the net electric field
at the midpoint between them?

&l 3TAL +q 3R -q T Tk AT g0 IR IW@T SACAT & | Sofeh T HEATIg TR el fae g &
T g1am?

A) Zero YT

B) q*/r?

C) g/r?

D) Infinite 37=id

A solid conductor is given some charge. Where does the charge reside?

Teh BN Toleh ohl 5 T T&TT ST &1 I§ T gl [T gram?

A) Inside the conductor at one point dTeleh o HAX Teh ﬁﬁ 9

B)Distributed Uniformly On the surface dTelsh & JeS W ThEATT & o faaika

C) Distributed uniformly in volume dTeleh & A H THTAAA 7 I AdRT

D) None of these 3WIerd H & &g oAl

The SI unit of electric flux is:

Tt teferq 1 SI gahTS 8-

A) Nm?/C

B) N/C

C)V/m

D) Nm/C

Gauss’s law is valid for:

I T [IH AT &-
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A) Only spherical symmetry shdel el JHTHT FA) & fov

B) Only cylindrical symmetry shdel SolelpR THHT FA) F faw

C) Any closed surface fRdT 8 §g FAC & fow

D) Only for linear charge distributions hdel I&T 34T AaRoT & forw

A hollow conducting sphere is given some charge. Where will the charge be located?

Teh GGl HTeleh IiTel Sl e AL TN SITcAT & | Tg 3TN el el grm?

A) At the centre of sphere as a point charge el & Fg W TH iao@ A & ®T H

7. B) Is distributed in free space inside the conductor Teleh & ¥R Hed FT=T H faaia
g S §
C) As a point charge on the surface gss ¥ Th ﬁFg!'& QT & T H
D) Uniformly distributed on the surface Tt WX UhHATT &9 a faalka
Electric field due to an infinite plane sheet of charge is:
3TARN Y 3Teic T e & HROT fdegd &7 :
A) Independent of distance Z‘@ IR AR 7T A §
8. B) Directly proportional to distance Z‘@ & HTI'IF_FIT-ﬂ' g g
C) Inversely proportional to distance Z‘,:fl’ & chﬁvd-llo:j,‘-lld‘\l giar g
D) Zero [T
What is the relationship between electric field and potential?
Rreger 81 31T Frsrar & el o e 7
9 A) E =-dV/dx
B) E=dV/dt
QOE=V
D) There is no relation between E and V EdurV & g d1g TaY 18T ¢
If surface charge density for a conductor is o then what will be the net electric field
inside it?
e, T ATeIeh T Yo 3MAA HeAcd o &, ot 38 IR IR faegd & Fargram?
10. A) 0/2¢y.
B) o/¢o.
C) zero
D)o
One-Word Answer HOTS (1 Mark)
In SI system of units, electric flux is measured in which derived unit?
L SI AT YoTell #, faegd Folehd I fohd gceet Sehig & HIIT STl 87
Which physical quantity remains conserved in charge distribution?
2| smirer ReRoT 3 e slferen TR ERIAT @l &7
What is the nature of force between two like charges?
3.

al HATST TARIT & S 7T hr Fohfc FATEIAT 82
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Which law states that the total electric flux through a closed surface is proportional to the
enclosed charge?

leT T AT FgcT g fh 9 g5 A IR dTell Fedf fdegd Fldd o6 & IR AT H
AT BT &7

What is the fundamental negative charge possessed by an electron?

Teh Selarclel G Heldd FUNcHS TR fhcelr glar &7

Which theorem is used to calculate the electric field due to a symmetrical charge
distribution?

TATAT AL fIATOT & HROT FACI T &3 T IT0TAT el o TT T AT T JAT foham S
27

Which fundamental force governs the mutual interaction between electric charges?

hleT AT HT ol faeg T 3Taei & i 3=l fonar 1 faa R swearg?

What is net charge on a neutral body?

Ueh 3T 98 9T gRoTeT 3maer fhdar grarg?

What is the electric field inside a conductor in electrostatic equilibrium?

de g T Tclorel 7 el TTereh & 3ieX Tae g &t fohcialr giar g2

10.

What is the vector form of mathematical expression for Coulomb’s law?

el & [T & IO SoTeh T HICT FTFITE?

11.

Which physical quantity determines the ability of a conductor to store electric charge?

fonar afifcren TIRT & =mereh ol ey T 3maer Al et T aTerer freTRe gl 87

12.

What is the term used for the charge induced on the surface of a dielectric placed in an
electric field?

faeger &1 7 T8 a0 Wrdegd uard & IS5 UR 3ot 3TARN 1 AT gl o7

13.

How capacitance of a parallel plate capacitor is affected when a dielectric medium is
inserted?

SIS HUTRA o Tolel o Sie IRTAERe ATEIH QT ST &, Al TR i €iRar 91 -1 T8
93T §?

14.

Which quantity determines the charge storage capability of a capacitor at a given potential
difference?

sl & #ifder TR fordt Fenia &7 fqU a0 fasaiay o 3maer |@fad e &
&TAdT fAuTRa &ar &7

15.

What is the net charge inside a conductor in electrostatic equilibrium?

degd TAfcieh Helel 3 Tefeh o 3e ool A fehelaT gl 872

16.

What phenomenon occurs in a dielectric material when placed in an external electric
field?

oI fonell IRrdegd gerd & ared fdegd &9 # WM ST &, dr 38 @i i gear
gfed giar g?

17.

What is the ratio of permittivity of a medium to permittivity of free space called?
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fenefy ATEH i degerelierdl 3N HFcT JThTer Hhl deTaNeTel & 3HeTdTc Sl 4T Hhed o7

What is the total energy stored in a capacitor in terms of charge and capacitance?

18 | smarer sk enfiar & vet 3 farely drenir 3 SR e 3ot 2 €1elT &7
In which combination of capacitors does the equivalent capacitance increase?

19 | denfat & fore wreiteret % qer enfar saa &7
An electric dipole is placed in a uniform electric field. What will be net force onit?

20. Teh Tdegd efatyd I Ueh HAT faeg el &1 7 W1 STTell 8 | 8 IR IR Fof 41 g1am?

2 Marks Questions

Explain why the electric field inside a conductor is always zero in electrostatic

1 equilibrium.
FHSATSU foh de g Tfcieh Hcolel H Tefeh o 3T e &TF g = F31 gIalT 87
How does the uniqueness of the electric field direction justify that electric field lines never
cross each other?

2| faega & i e & sefadaar fre yeR g8 Rey wec & fr faaga & Yard
Fe TheaY &1 g1 Hred §-?
Two point charges +Q and -Q are placed at a certain distance. What is the nature of the
field at the midpoint? Justify your answer.

3. ar faig 3maer +Q 3R -Q &1 vk AfRad ¥ o T I €| Aeafdg W fegd &t &1 waama
FATEEM e Higd 3 ST
A charge +Q is placed inside a hollow conductor. What will be the charge induced on the
inner and outer surface of the conductor? Explain.

4, Te +Q 3TN T TGl ATeleh & e TWT STdT § | e & HaNe IR TET 6 WuRa
37TART FIT g GHSTST|
Explain how a neutral conductor can be attracted by a charged body without any physical
contact.

5. THSIST 35 Ueh Sl deleh o TohdlY ARG ey garT foer fore silfaies Tush & HaY
TR FoRaT ST FhelT 87
Two identical metallic spheres, one neutral and the other carrying a charge of +q, are
brought into contact and then separated. Determine, what will be the final charge on each
sphere.

6. ar AT wlfcdes el # ¥ Ueh IR & 3R gAY W +q 379 81 I« So¢ 3IH
H FU&h # o SAar § 3R R 3reer fRar aran g ar e fite & aa@w
IS 9T 3ATAA 3T FAT Fram?
In a uniform electric field, if the force on a charge becomes twice its initial value, which
physical quantity (charge magnitude or electric field strength)must have changed?

7. Provide a justification.

THHAT faegd &7 # I fohell 3Maer W ol arel aef 38 GRS AT 4§
HIeT 8Y SITcT 8, at shlerdlr fifaer TR (3maer 1 aR&ATor a1 faegd & &
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cligran)aRafda gs gl 3fa o% @i Tuse H

What is electrostatic shielding? Why is a metallic enclosure used to protect sensitive
electrical equipment?

8. | Racga wafae aReTor =T &7 HagsTeier faggd 3uamut 1 FRat & forw enfeddh Jmaor &
39T & o AT 87

Two point charges are placed in vacuum at a certain distance. How will the force between
them change if the space between them is filled with
(1) adielectric medium of dielectric constant K

(ii) medium of dielectric constant co.

ar g 3maeit @ fdid # v ARYT gt W w@r I g I 3o A & w U
Ea)
() e fAFdih K arel Rrdegd ATLIH & #RT ST
(i) TR AR oo AT HAEITH & #RT AT,
ar 3Tk &g A9 ITell Fof H FCol?

Explain why electric field lines do not pass through a conductor when placed in an external
electric field. How does this phenomenon affect the distribution of surface charges on the
conductor?

10

FASIST o a1eg faegd &9 & WA W Alelsh ¥ gy faegd &iF (@il a4t = 1gi
TSR 82 TE dToleh T T TR AL TATOT T HH FHTTAT T o2

When a conductor is placed in an external electric field, free charges redistribute on its
surface. How does this redistribution lead to the shielding effect inside the conductor?

Sfd fordl <ereh 1 aTed faegd &9 & @1 ST &, dl 38 Had T g T
| qercdafeua & 9 §1 98 qARIRYT a1e & 3ieX GRRETOT G )shielding effect)
$ 3o HIAT g7

How does the presence of bound charges in a dielectric influence the behavior of an
external electric field? Compare this effect with the role of free charges in a conductor

12 | el Srdega A Sy gt i 3uTFUf SEd faegd & & gagR i hy
T I 8230 FoNTd T Jefel fohell aTereh & HFd 3MAe I 3fFAdT & H|

Explain the effect of inserting a dielectric slab between the plates of a capacitor on its

capacitance.
13 HHSTSU, Teh HUTRA T Colel & el Rrdegel qerd i qefeer 1@el @ 3qeh eriar
FIT IHTG IST ¢ |

Why is energy stored in a capacitor? Write its formula.

14| Fenfe o st it S aYeh &7 Swe G ford |

What is the advantage of combining capacitors in series and parallel?

15 TIRAT ! AUfIshaT (Series) 3R TATAX (Parallel) H TN el T FAT TS &7

16 How does the potential difference across capacitors change when connected in

8|Page




(i) parallel (ii) series?

ST FURATHN ()FATK (i) AT A F NST AT S, A 3eToh [AHATR H FIT IRATT
gIare?

Write the formula for the energy stored in a capacitor and explain each term.

17

TR H AR Foil 7 g7 ford 3R gedeh ue a1 qasd|

A capacitor has a capacitance of 5 uF. If a dielectric of relative permittivity 3 is inserted,
what is the new capacitance?

18

Teh FETRE & eTRar 5 uF 81 3fe Feria it coldd & & smifEs degadfierar 3ara
WdeTd Terd Y @M ST, Al'aTS e a4 gt

Two point charges of +3uC and -2pC are placed 10 cm apart in a vacuum. Calculate the
resultant electrostatic force acting on a 1uC charge placed at the midpoint of the line
joining these two charges

19

foraTer # &Y g 3maer +3C 3R -2uC T 10 A T g W IW@IRTE | &1 At T FAeller
arell @M & 7Y fdeg X YA 1 uC &Y R o9 ared aROmAT  deged e aef
1 01T HIfST|

A charge of 5uC is placed at the centre of a sphere of radius 10 cm. If the radius of the
sphere is increased to 30 cm, calculate the total electric flux coming out of the sphere.

20

10 THY FISAT S T et & ohg I 5pC T AT I@T AT & | AfE ey A BHsar ss19h¢ 30
QAT T & ST o 9Nl § FTET AT aTel el TG FoIehd s 0T HITT|

Two point charges of +8uC and -4uC are placed 15 cm apart in vacuum. If a third charge of
+2nC is brought from infinity to the midpoint of the line joining the two charges,
determine the work done in this process

21

foaTed & +8uC 3R -4pC ek ar g maeit & 15 J#T T gfr W T@r a/:r g i
+2uC BT Ueh I A AT & olleh FeT cledl HTARM &l Siigel drell @1 & #qEg
foig oX T@r Srer &, dr 9 ufhar # fhw v S dr aorer fifS|

22

An electric field of 500 N/C is acting on a charge of 1.6x10™" C. Calculate the Acceleration
experienced by the charge if mass of charge particle is 1.67x10”" Kg.

500 N/C &7 faeget &1 1.6x10-12 C o 37TaRN OR SR T T6T & | AT GaRT 3eIs1d T ST
grel caRuT T IUTAT HITAT, TfE FHUT FT geIA T 1.67x1027 Kg gl

23

A charged spherical conductor of radius 15 cm has a charge of 20puC. Find the electric field at a
point — (i) 25 cm away from its center. (ii) 5 cm away from its center.

15 J F3=2ar areY 3T IMATHR ATl GT 204.C T TAA & | ST ohg; T -
()25 @& (ii) 5 A g¥ U veh foig IR faeg e &1 v sorer Hifw|

24

In the XY plane two point charges +4uC and -4uC are located at (-5 cm, 0) and (+5 cm, 0)
respectively. Calculate the magnitude of the dipole moment at the point (0, +5 cm).

XY de # ar3maer +4uC 3R -4pC HAA: (-58A,0) JAT (+5 TAT ,0) W Fua gl
f=g (0,45 M) W aﬁ%-q'mﬁao‘r gR&ATT AT HfAT|

25

A charge of 1pC is placed in an external electric field of 1000 N/C. Find the work done in
moving the charge by 5 cm along the direction of the field.
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T 1uC 3T T 1000 N/C & STEg fdegd &1 # T@I ST g | 3Tar 1 e hrfeerd 5
o farafa = &7 Fv 31w T & v fifsw)

Two charges qi=+2q and qz2=-2q are located at a distance r from each other. If
50% charge from q is transferred to qz, then what will be the percentage change
in the electrostatic force acting between the charges?

26.

ar A qi=+2q dUT q:=-2q Ve G ¥ r g W &IT 8 | I q1 & 50% 3Hmaer
q: N TAAART T AT ST @ 3raeil & AL Hd e ared W degd ool H
fhaer ufaerd IRade gem?

A charge of -3uC is moved from a point at potential 50V to a point at potential 100V.
Calculate the work done.

27

-3uC T 3TART 50V fa31d o foig & 100V fa37a o foig deh o ST ST g | 7ohT a7 iy b
IUTAT HITSAT

A spherical shell of radius 5 cm carries a charge of 80uC. Calculate the electrostatic
force experienced by a point charge of 8 uC located at a distance of 10 cm from centre of
sphere.

28

5 QY AT arer T M 1A 9T 80pC T A &1 el & Hg T 10 A
ol W &UT 8uC & T T§g A @RI 31gera v a0 TR fdegd oo &1 arorer
|

3-Marks Questions

Three point charges +3pC, -2pC, and +1pC are placed in a medium with a relative
permittivity of 5. The +3pC and -2puC charges are fixed 10 cm apart on a straight line. A
+1pC charge is placed 5 cm above the midpoint of the line joining these two charges (along
the perpendicular bisector).Determine the magnitude and direction of the total electrostatic
force acting on the +1pC charge due to the other two charges.

et g M +3pC, -2pC AR +1pC FT T ATTA H @M 3147 g, [owehr 3mafars
degadfierar 5 §1+3pC 3 -2pC 3T RER 10 FAt iy g Fua g1 +1pC M v
3T Sl AT T SIS arell [T & ALY &g @5 FA I (lead gfasTeis W)
TN a7 &1 31 a7 JARIT SaRT+1pC HRAY W T a1 Fol fAgga wdfas aa
T IR@ATT AR 2w AT FL

A charge of 5pC is placed at the center of a cube with a side length of 10 cm. The cube is
placed in a uniform electric field, (a) Determine the total electric flux emerging from the
entire cube.

(b) Find the electric flux through one face of the cube.

(c) If the charge is shifted 2 cm away from the center, how will the flux distribution across the
faces change?

U& 5)C T 3T T 10 FAT [T ah O & g W @M I | I OF T
A fagga &7 (Uniform Electric Field) # @ I gl
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(a) wrqet gt § e aret Fo fagga woFw &1 fAeRor Y|

(b) 9 & TH Fed § IO ad [ega FoFw A AT R

(c) afe A & g T 2 AT g TAWTART AT GAT ST, & Belehl T Folehd
fTaRoT 7 Far 9Rad= gem?

A point charge creates an electric field of 900 N/C at a distance of 20 ¢m in vacuum.

(a) Determine the magnitude of the charge.

(b) If the same charge is placed in a medium with a relative permittivity (dielectric constant)
of 4, what will be the new electric field at the same distance?

(c) If the point charge is doubled, how will the electric field change at a distance of 40 cm?

% fdg 3maer et (vacuum) & 20 d#T 1 gfr W 900 N/C #T fagga &
9o HIT gl

(a) 3maer & gRATT FH AR #Y|

(b) afy =@ 3wy 3mafRTEs deFAfear 4 arer AeIH H @ FI, df 3 g W
T faegd & e grm?

(c) afe fg maer A Qe Y fEar S, ar 40 W 1 g W faegd T Far
g2

Two charges, +4pC and -4pC, are placed 20 cm apart in vacuum.

(a) Determine the magnitude and direction of the electric field at a point on the
perpendicular bisector, 10 cm from the midpoint.

(b) If a +2pC test charge is placed at this point, what will be the force acting on it?

(c) If the separation between the charges is doubled, how does the electric field at the same
point change?

+4uC 3T -4pC & & ARl @ AT (vacuum) #H 20 HHAT FHr g 9 @ IR F

(a) dgad E{ﬁm (perpendicular bisector) I mmﬁg T 10 JHT Fr q:?r ) U ﬁ?j
W fegd &7 #r gR@Amwr iR e Ad #

(b) A& 38 f8ig T +2pC T TETOT AU (test charge) TET ST, A 3H W 9T aTed
ol &l IRHATOT AT g

(c) Ffe @t 3maRlt & o i g e FY & S, Y 346 foig X fegd & &7 a4
IRAdT R 38 IO §T & Sqr&dT HL

A charge of 2nC is moved from point A (100V) to point B (50V).

(a) Calculate the work done in moving the charge between these points.

(b) If the same charge is moved from B to A, how will the work done change?

(c) If a dielectric medium with relative permittivity € = 3 is introduced between A and B, how
will it affect the work done?

Teh 2pC T 1AL &g A (100V) § B (50V) Tk o ST A1l B

(a) 37 TGN & i mder Ft FEaRT F& F e v FF A 0T ]

(b) IS T IETB T A S FT AT, @ FF F Fa1 IRadaT gem?

(c) T A 3R B& &g amifae *q‘ag?raﬁam (relative permittivity) &, = 3 dTcll ATEIH
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Two charges +61C and -3uC are placed at (-3, 0) m and (3, 0) m, respectively. Calculate
the net electric field at the origin.

ar 3TALT +6uC 3R -3uC T (-3, 0) FeX 3R (3, 0) HeX R @ 71T 7 | He g R ot g
&1 I T AT

Three charges +4uC, -2uC, and +8uC are placed at the vertices of an equilateral triangle of
side 20 cm. Find the net force on the +4uC charge.

cileT 3Ll +4uC, -2puC, 3 +8uC FT 20 cm gmmﬁm@ﬁﬁgsras it 9x T@T AT B
+4C 3TN W Fel Tef AT RITSAT|

Using Gauss’s law, derive the expression for the electric field due to an infinitely long
charged wire with linear charge density A.

(a) Derive the expression step by step using a cylindrical Gaussian surface and explain
why this choice is appropriate.

(b) If the medium surrounding the wire has a relative permittivity (dielectric constant) €,,
how will the expression for the electric field be modified?

(c) Discuss how the result changes if the charge distribution is non-uniform along the length
of the wire.

MM F AIT (Gauss’s Law) FHT 3TIET o, Held a8 AEATAT AR F HROT 3T
ﬁa:{l’?l' AT+ oT cJah (expression)aflfq?rf $Y, STET dR &7 I AT gefeqd L &
(a) AT G5 (Gaussian Surface) & T # IAAFR (cylindrical) I Y AR
o F Feded N AR W AT F 3R Ay swrET +)

(b) TG AR & TRT IR A1 ATETH iR+ éa:gmﬁam (relative permittivity) &,
arel 81, o faega &iF & edorh # &1 qRace grem?

(c)Ifg arR & Hﬂﬁ%T A fAaROT FFAT (non-uniform) &, A 9Tcd IROTAT
a1 aRade grem

A non-conducting spherical shell of inner radius 5 cm and outer radius 10 cm has a
uniform charge density 4uC m-3. Find the electric field at a point 7 cm from the center.

Ueh 37ATeleh Mt T 3TdRS AT 5 cm 3R S8 3531 10 cm &, F1TehT Ueh AT 31390
Eeled 4pC m3 §1 $Heh g @ 7 cm U W el 817 #A1dT hifaw|

10

A thin, infinitely large conducting plate carries a uniform surface charge density of

5 x 107¢ C/m? in vacuum.
(a) Determine the magnitude and direction of the electric field at a point very close to the
surface.
(b) How will the electric field change if the surface charge density is doubled?
(c) If a charged particle of mass 1 mg and charge +2pC is released from rest near the surface,
calculate its initial acceleration.

Teh Jell, 3eid 981 Tl e TS5 x 10°° C/m* 1 I55 3TAYT TAcq (surface charge
density)%’l

(a) Te #T Fag F fAwe Rya g W fAgga a7 #1 aR@mwr sk fawm e w0
(b) ITE I&& A EeTed R[ATH feaT ST, aF fdeged &7 & &1 gRacieT grem?
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(c) I Tole & fase 3mafés a‘a:gmﬁam (relative permittivity) €, = 4E|'IT>ITC|TI?1‘E'\:{IDFT
ATETH @1 S0, dF 77 faegd & fohdar grem?

(d) I 1 mg GeTATST 3T +2C ALY dTeT T ATARAT FUTcole & I AT F BT
SITT, a7 38 caXOT &l 01T |

A dipole with charges +£5pC and separation 4 c¢m is placed in a uniform electric field of 10*
N/C.

(a) Determine the torque acting on the dipole when it makes an angle of 30° with the field.
(b) Find the potential energy of the dipole in this configuration.

(c) If the dipole is rotated from 30° to 90°, how much work is required?

Ueh 35 gfaya ToraH AR £5pC 3R 4 J#t &1 A §, 39 10° N/C &F FAT
faega e # @ g

11
(a) I dFT gfAya ey &1 @ 300 FT FIOT Forar g, @ 3H W A arel T
(torque) Y IOTAT F
(b) 3w feufa & ﬂag?l' Eﬁgﬂ' #1 Rufasr FaT (potential energy) ATT F
(c) Tfe et gfaga I 30° & 90° TH AT ST, o $8H AT Fhefall R Ll
q3am?
A charged particle of mass 2x10°® kg carrying a charge of 1nC is released in a uniform
electric field of 1000 N/C.
(a) Determine the acceleration of the particle.
(b) If the particle starts from rest, find its velocity after 5 ms.
(c) If the same charge were placed in a magnetic field of 0.5 T, moving perpendicular to both
the electric and magnetic fields, what would be the net force on the charge?

12 T ITAfAT 0T TSI geg ATt 2x107° kg AR 3MAA 1pC BA 1000 N/C & FATT faggd
& H oI3 fGar Jrar gl
(a) T & VT (acceleration) FT fAUROT HY|
(b) e T RTATIEYT (rest) & IR FX T 5 ANAFs & a1 3T A7 AT F
(c) e TET FOUT0.5 T F Yahry AT H 1@ ¢ AR a¢ Rgga va gahw &7 &1 &
daad A A, AN IH W d9A a Tl af HT TRATT FIT EaM?
A charge of 2uC is placed in a non-uniform electric field E = (3x* + 2x) 1 N/C. Find the
force acting on the charge atx=2 m.

13 2C T T Ueh AT [deTel ST E = (3x% + 2x) I N/CH @I ITE | x = 2 m W G R
SI3Te dTel o <l ITUTAT HITA T
A proton is accelerated from rest through a potential difference of 500V. Find its final
speed (mass of proton = 1.67 x 1077 kg, charge = 1.6 x 10™*° ().

14 | v el @ 500V AR & I8 § 17 Yeld T S &1 39T 3ifas a1 Ard Hifsiw
(WEToT T GeTHATT = 1.67 x 10727 kg, 3MAT = 1.6 x 10722 C) |
An electric dipole is placed in a uniform electric field. Derive the expression for its
potential energy.

15

Teh Tae g efatyd I Ueh HHATH faeg el &1 # W1 311 § | SHehT [EUTerot Foft &l e2ioTeh
el AT
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16

A hollow spherical conductor of radius 10 cm carries a charge of 6pC.

(a) Determine the electric field at distances of 5 cm, 10 cm, and 15 cm from the center.

(b) Explain why the electric field behaves differently inside, on the surface, and outside the
conductor using Gauss's law.

(c) If the charge on the conductor is doubled, how will the electric field change at these points?
(d) If a conducting shell of radius 20 cm is placed concentrically around this sphere and is
grounded, how will the electric field distribution be affected?

10 9t ST arel T @@ MATER ATl (hollow spherical conductor) W 6pC T
faafa g1
(a) Fg & 5HA, 10 A 3R 15 F gl W Rgga a7 7 =
(b) IMH & AIF (Gauss’s law) FT 3TN T THST o ATl & e, TAE
W, 3R AT AT AT HAT-HT SFGER FAT FIaT 2
(c) I TTeleh I AR GNLAAT HT fAT SMMe, A g7 fg3t W faeyd &7 &
a1 aRade grem
(d) Ife 20 AT =TT F TF ATART HIU (conducting shell) HT ST ITer
% IRT 3R Tehfgd (concentrically) & & I@T ST 3R 3& ﬁi\ﬂtl%
fohar STe, A faegd @R a1 gera ggem?

17

The graph below shows the variation of electric field (E) with distance (r) from a charged
spherical shell. Determine the nature of the charge on the shell and explain why the field
behaves this way.

ATl e T i 3TafRIe el hrer @ gl (r) & Ay fdegd &1 (E) # gl s galfar
€| TN TR 3L T Fehict FTeTRe vl 3R THASATST foh 879 58 YhR &4l eFagR AT 8 |

-

1.0y Graph

o o o
= OO oo

Electric Field (E)

=
P

=
o

1 L

2 4 6 8 10
Distance (r)

18

.A charged particle is placed in a uniform electric field, and its motion is observed as
shown in the velocity vs. time graph. Calculate the acceleration of the particle and
determine the force acting on it.
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Teh JTTATRIC HUT T TehHAT faeg T &7F H [T ST 8, 3R 38T 1T h1 AT =116 T ATh

H W@ SATAT & | 0T T ca 0T AT hY AR 3T I 1 T I T I ToTeROT HL |
200} '
17.5}¢

15.0}

=
]
Ln

10.0F — =4 AL

7.5T
50F

Velocity (m/s)

2.5T

0.0

0 2 i 6 8 10
Time (s)

A charged particle is placed in a uniform electric field. Analyze the motion of the particle
and derive the equation of motion for it.

19

Teh ITARIT 0T Y Ueh HATT Tl &8 H TWT AT & | 0T T A1 i1 faRelwor Hfsiw 3R
AT T HHTEOT SGToet T

Analyze the effect of inserting a dielectric slab between the plates of a charged capacitor.

20

3afRre HUTRA Y celet & dTer Ueh TRl Foid STelal o FeTa T faeeivor hifaiw|

A conducting sphere is given a charge Q. Analyze how the charge is distributed over the
surface and explain why.

21

Teh TTeleh 3lTel 3T Q TSR AT AT & | TARATUT HITSTT fob T IMAAISS T 4 FadReT
g 3R &4t |

Analyze the variation of electric field intensity along the axial and equatorial lines of an
electric dipole.

22

faeg e gfaera o srafg 3R i Ywn3it & |y faege &= & dierel & qiactet
faeevor HIfaT|

Two charges +q and -q are placed at a separation 2a. Derive the expression for the electric
field at a point on the perpendicular bisector.

23

al 3T +q 3R -q T 2a G TR IWT AT § | oIF e FHEI#TSTh IR el foig I fae g et &
ST I FcToT ISV

Analyze why electric field inside a hollow charged conductor is always zero, using the
concept of electrostatic equilibrium.

24

wxmwﬁmwmmymmmﬁ:me
AR =Teleh & e fae g &TF g I I & |

25

A spherical conductor is given a charge Q. Analyze how the electric field and potential
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vary inside and outside the sphere.

Uah IMAAThR dTeleh ol Q 31T fear ST § | fageiyor hifore fos arere o 376X iR AR
faege & 31k faera 3 gera 81

26

Analyze the significance of the permittivity of free space in Coulamb’s law and explain its
role in electrostatics.

AT o TTIH F Ferc ITehIRT T de Mol & Hged i [aReIvoT HITTT 3R faegd
FATART A SHRT AR FASTST

27

Analyze the role of Gauss’s law in determining the electric field of different charge
distributions.

Ta 3ot 3marer faaRult & faeg et &1 oY aTuTer & 3174 o To3a &l 1 fehT o favavor o

28

Analyze how the concept of superposition principle helps in determining the net electric
field due to multiple charges.

fasarsor i for S rearIvvT & fAeTe T TTUROT §- 31741 & HROT el faggd
& Y ITUTAT H TEIh gl &

4 Marks Long Answer Questions

Teh 1A &9 § JTATRAT €1 Y Tele 01 fIHEToR &1 366 I3 T 37320 faeror d &4
HHSTAT ST Hehell §7 ST 3 [aeg et a1 I &1 vt usam? 3faa @& difre|

How can the potential difference on a non-uniformly charged metallic plate be explained
in terms of charge distribution on its surface? What will be its effect on the average
electric field? Justify your answer.

Tl TTeTeh I3 TR Ys3 1AL efcd HR TATHIT faeg e &7 T e T eiietr st [feer
hITSTT | SERT ST fae YT TRRETOT T TohaT T THASIT H H8 fohaT ST Hehell 87

Derive the relationship between surface charge density and the local electric field on a
conductor's surface. How can this be used to explain the process of electrostatic shielding?

Tt foreg) 31T EaRT 3ot faeg el 815 Y 9118 & AT A clea]  HITSTT| A T
3T Y fohdly 31T ATETH & TG STV ot faeg e &7 H g1 IRacieT gram?

Derive the electric field due to a point charge using Gauss’s theorem. If the point charge is
placed in a different medium, how will the electric field change?

Tohell 919 &1 e 3IR Teh BIC 4T el hT TRENR T &l O 3oTeh Y56 1AL Eafed H 7
aREcI BT $8eh T AT0TeATcH 3 Tered Tedd |

What will happen to the surface charge density when a large metallic sphere is brought in
contact with a smaller metallic sphere? Provide a mathematical justification.

Teh Helod AFaTS dlell THEA 9 & AT AR 30 aIRT 3R g &9 3cdet
AT & |

() MW & fagsr 1 37T ek fohell gt v OX Tdegd &1 1 g Gcood |

(b) AT AN AT T SIFFATFEH ATLAA () H @M A0, o fagga &7 A a1 gRaci
BYIT? SHHT IO FAWATOT FY|

(c) IfE AR O A Teled A (nC/m) T QAT Y &A1 S, A faege & & &=
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afkadel grem
(d) I AR Y Th el =Tl 30T & ek @1 S1e, o faegd & faaror &
Fg1 IRade BRI ST ThoUsilcHS SIATEAT &

A uniformly charged infinitely long wire creates an electric field around it.

(a) Derive the expression for the electric field at a distance 'r' using Gauss’s Law.

(b) If the wire is placed in a dielectric medium (er), how will the electric field change? Provide
a mathematical explanation.

(c) If the linear charge density (A in pC/m) of the wire is doubled, what will be the effect on
the electric field?

(d) If the wire is enclosed within a conducting cylindrical shell, how will the electric field
distribution change? Provide a conceptual explanation.

el o {2 T ITATT I §U HAMAT Y o &Y FATeT AT MR it o sy
oT3Te ATell Sol SaTeh STel hT GlT oh S cshTIUTcl BT & | 37Te folsehy &hl egcToeT et & foIT
U IOTAT AT [Ahfad i

Using Coulomb's law, verify that the force between two identically charged spherical
objects is inversely proportional to the square of the distance between them. Develop a
mathematical model to derive your conclusion.

Teh Tclell YT T =lefeh el I U bR & AIST 73T § 3R 58 [egd &9
q 9 (electrically isolated) foFaT 3T &1 38 9T W T fAT¥ad 3maewr Q
fear a=am §1 37 9t i TAE W Yt 1A Eeled o HT [AR0T @ gram?

(%) FIT Y& 1AL Geled U TAG T FAT IGaN? 3Tel 3T hl FISEHIIT
Q|

(@) foreT &Y W Y3 3MAA Eeled A 3 LATH G SHS HROT
ST H|

@) 37 Hifas Reua & gAsTsT St I8 RURa &dr § & 3T &
faafta g gl

A thin metallic conducting strip is bent into a U-shape and is electrically isolated. A
fixed amount of charge Q is given to it. How will the surface charge density ¢ be
distributed on the surface of the strip?

(a) Will the surface charge density remain uniform across the surface? Justify your
answer.

(b) At which regions will the surface charge density be maximum and minimum?
Explain why.

(c) Explain the physical principle that governs how charges distribute themselves.
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Ueh dTeleh (irregularly shaped conductor) 9X U 3TAem (static charge) & faaRor
# AE0T e & v 10dT Alge [Jsfaa &

(a) M & ATH (Gauss's Law) FT 3TN Fleh JHASATV F ATl I Tdg W
a8 g fadRe giar gl

(b) oI I&] Pl THATT dEd Taqu &1 (uniform external electric field) & T@T
ST &, dF 39 fAaRer 7 & qRads gem?

ORI ¥ dTeleh (conductor) F TUA W Wlﬂ'c.'\gﬁ (dielectric) &, d SHaRT
IagR HY el gIar 3ugeFa OINT dh Teda |

Develop a mathematical model to describe the distribution of static charge on an
conductor.

(a) Use Gauss’s law to explain how charge distributes on the surface of the conductor.
(b) Predict how the charge distribution will change when the object is placed in a
uniform external electric field.

(c) How would the behavior differ if the object were a dielectric instead of a conductor?
Provide mathematical reasoning.

fonefy ¢ TeTy & 3ot glet aTel YR 3Rt 7 IO faeivor i 3R Ig eiiel o forw
Teh HHIHIOT TEATTAT . foh §[a0T hT Tl b FehR Teryy sht Fepfcl OX fd ey ahdcl B |

Perform a mathematical analysis of the induced charges in a polarized material and
propose an equation demonstrating how the intensity of polarization depends on the
nature of the material.

10

(2) ME F AIA FT 37T FF & 98, AT T @ 3T FAGR et s S
faega & diwar (B) & o v galieor fAsfad w1 A fifsiv & ot
AT Y5 HTE "efed (o) &

(b) Iryfas AEATIAT AT 3T Wk Cel & S IfAhdH Hemfad faega & &
el & T veh WleAfarhY sarar w1 geima <

(a) Derive an expression for the electric field intensity E between two large, oppositely
charged parallel plates using Gauss’s law. Assume the plates carry uniform surface charge
density o.

(b) Suggest a technological innovation using modern materials to enhance the maximum
possible electric field between the plates.

11

SGd ARSIl o GRIeA, U AT SARA H disd dlcle GaRT TXiard fohar Srar gl
drereh faegd AR F HfA dh qgu & fIU Uh AT AN g e g e
& s &1 39T w95 GASC f Rl urele & X faegd & e
BT § 3R I8 SARA &1 geam # H8 Hgrh g ¢

During a thunderstorm, a tall building is protected by a lightning conductor. The
conductor provides a safe path for electric charges to reach the ground. Using Gauss’s law,
explain why the electric field inside a conductor is zero and how it helps in protecting the
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building.

12

SIS HISTSS Wiel T sl fhar STrem g, a6 de@ & efiaet & dra faegd fasma @
3T 3T BT &, 'Tad 33 T varg giar g1 Fdy 3Uaor I are T §
faega fasra &1 iffeT & FAC 3R Jg TIsC H o AR & 3ie} BUd dreleh
3T % FeAAAdR TaTE H HE FeTTH g 2

When a mobile phone is charged, electric potential difference is created across the battery
terminals, causing charge flow. Explain the role of electric potential in charging a device
and how conductors inside the charger help in transferring charges efficiently.

Case Study-Based Questions

Case Study 1:

Teh W1l o GITeT, Ueh S fehed R o 36 o gl & 3R G@ar & o forstell ara & ws W R
€T & | a8 T iehcl 81ci & fob S & 37X ag GRIAT &l T6 il 8, STelfeh STe Holgd

T cT 81 BT ¥ SR Ueh Alefeh o & H R il 8, 3R Alefeh o 3ie Taegd &7 =g
gl

During a thunderstorm, a person sitting inside a car observes lightning striking a nearby
tree. He wonders why he remains safe inside the car despite the strong electric field
outside. The car acts as a conductor, and the electric field inside a conductor is zero.

9+ / Questions:
() THSTST foh ST IS TTeleh dET T HJolal 7 I &, oY 3Teh 37eT T FET &TF gLl
T FT AT S| (2 37h)

Explain why the electric field inside a conductor is always zero when it is in electrostatic
equilibrium.

(if) 3 T T ATH AT ST R oh 37eX S ST ee bl FITaT T@ell 82 (1
37)

What is the phenomenon that protects the person inside the car called?
(iii)TTE PR o LTI ATAOT T AT fhAT SITAT &, AT TG 3T gl (LA gIEM? (1 37h)

If the car's metal body is given a charge, where does this charge reside?

Case Study 2:

During a thunderstorm, lightning rods are used on buildings to protect them from electric
discharge. The lightning rod provides a safe path for the electric charge to flow to the
ground. This principle is based on the concept of electric potential and conductors.

1. Why do tall buildings have lightning rods installed? (1 mark)
2. How does the electric potential difference play a role in lightning strikes? (1 mark)
3. Explain why a conductor is preferred over an insulator for a lightning rod. (2 marks)

-1l & SN, SART 1 TosTell & foAdgeT & araTel & foT afSd dreteh (Lightning Rod)

19|Page




T 3TN el ST €| TS ATereh faegd HTART T FRIATT &9 & G2l Feh Tgaied 1 AL
et A ¢ | g Fierict faegd fasra 3R Geamerent 1 3TaeROM o 3T ¢ |

1. 3T SARAT 7 TS aTereh T oTaTAT SATT &7 (1 37)

2. A3 R A faegd [era st & sgfAerr gl &2 (1 37)
3. dfSd dTereh & ToIT FaTersh Sl Fareleh A i SUYF FT ATAT STl 82 (2 37F)
Case Study 3:

Farmers use electric fences to protect their crops from animals. These fences carry a high
voltage, but a low current to avoid harming animals severely. The principle used here is
based on electric potential difference and electric field distribution.

1. Why do electric fences use high voltage but low current? (1 mark)
2. How does an electric fence create an electric field around it? (1 mark)
3. Explain the role of potential difference in the working of an electric fence. (2 marks)

TohETeT 37961 Wl ohY STTTaRT & FHTe & TV [aeg 915 1 3UhNeT a3 § | 51 S151 & 32
oot 81T 8, ol fehet el TRT BIcil g clich STTeTaRt i aT$fiR &7fey =1 8T | g&ehT fAed faege
fae7a 3R 3R faegd &7 & fARoT W 3menRa &

1. fae g o138 A 3=a deesT fehal she €RT T 3UNT 4T foh T ST 87 (1 3t)
2. faega T8 o TR 3R fae e &1 el 3cdeet glcll 67 (1 37h)
3. fae g faera 3ieR fae g a1s o 1 & T o{fHeT fHeTTelr 87 (2 3i@)
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