(3)

(4)

(5)

(6)

(")

(8)

9)

EX L,JF (Ji& ROS 1‘A'H‘ICS
[rUAGALIMBETVAEE CHOICE QUESTIONS

[ I\ — Coulomb’s Law

a3l

51 unit of permittivity of free space is
(@) C*N'm™

(c)Nm?c?

The value of 4n€, is

(a) 9 x 10° NmC 2

(c) 1 NmC?

The relative permittivity of air is
(@1

(c)7.8

Coulomb’s force is represented by

(a) F — kq12qZ

r

1 qgq
c) F= L2
© 4re, r2

Like charges

(a) attract each other

(c) bothaand b

The value of 1 is

(a) 8.85 x 10 ¥ N*m?C?
(c)8.85x 102 N*m?*C?

(b) Nm?C™
(dNmcC?

1
b

(b) 9x10°Nm*C?

(d) 8.85 x 102 NmC 2

(b) 3.7
(d) 1.0006

(b) F =4z, %

1 %9

Are, r

(d) F -

(b) repel each other
(d) none of these

(b)885><10*1°Nm*2C2 —
(d) 8.85 x 10*12 |\ﬁ. [ [~=

The unit of relative Permittivity e._for W.lter i, ) AY | A
(a) N m C2 1 . .-..-' (t) N m ( 2 '_. '_I 1 h
(c) Nm* G Yy (d) o Uriit '
The re'aimn for 'rhe fm ce ng ~m§q uin'e .éié{tive permittivity e, is given by
(@ Fe 6) F=2
I 4 b, e‘ r
(c) Fe=e F (d) F¢= i_

0

If the distance between two charges becomes double then the force between them

become.
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(10)

(11)

(13)

(14)

(15)

(16)

(17)

(18)

(19)

(20)

-~ (21) ..

(22)

(a) one half (b) 1times

(c) double half (d) none of these. A

The value of relative permlttlwtv &, for vac 14 15

(a) 78.5 aAvaal:\A%

©1 —~ 1 LoD eAdy 0ed6

The vatizz of K depends upon’ B e

(a) quartityofichargas' |\ ' (b) nature of medium between the charges
(cy.both aand £ ' (d) none of these

hie fivst easurement of the force between electric charges was made in 1874 by
(a) Charles coulomb (b) Ampere

(c) Albert Einstein (d) Thomson

PAST PAPER MCQS
The electrostatic force between two charges is 42 N. If we place a dielectric of &, =

2.1 between the charges then the force become equal to: LHR-2019 (G-II)
(@) 42N (b) 84 N

(c)20N (d)2N

The value of charge on 1.0x10” electrons is: LHR-2019 (G-11)
(a) 1.6x10*°C (b) 1.6x10'C

(c) 1.6x10°C (d) 1.6x10™°C

Value of g, for air is; MIRPUR (AJK) 2017
(@) 1.6 (b) 1.96

(c) 1.986 (d) 1.0006

In SI units, the value of permittivity of free space (s,) is SGD-2017 (G-I)
(a) 9x10°Nm’C? (b) 9x10°° C*N'm™?

(c) 8.85x10% C*N'm™ (d) 8.85x107*2 C2N'm ™

If the charges are doubled and the distance between them is also doubled, then
Coulomb’s force will be: RWP-2019 (G-I)
(a) double (b) halved

(c) remains same (d) four times

The minimum value of charge on free particle is: SGD-2020 (G-I)
(a) 2/3e (b) 1/3e — T
(c) -2/3e (d) e | -

Value of g, in Coulomb’s law is v s N 1D ( oo _\G-'l)
(a) 9x10° Nm*C? _ ) (n 88 x| o @2 N‘ X

(c) 9x10° N'm~C \ 70\ ( (m 8.a5x1012C'2

Presence, Of Hielestric beiy egh LKU cherges always DGK-2017 (G-11)
(a) redu cesithe nlc cmc force| ~ (b) enhances the electric force

() anesinct efiest ﬂlur‘f it-force (d) doubles the electric force

Wi atween two similar unit charges placed one meter a part in air is:

BWP-2017 (G-1)
(a) one newton (b) 9 x 10°N
(c)9x10°N (d) zero newton
The study of electric charges at rest under the action of electric forces is known as:




Chapter—lZ Electrostatics

MTN-2019 (G-1)

(a) Electromagnetism (b) Electrostatics
(c) Magnetic Induction (d) Electric fieid- s
(23) The number of electrons is one cot,!omb “hargyd is aqual'to. MTN-2022 (G-I
(a) 1.6x10°*° ' . ~ (1),6.25x107 1
(c) 6.25x10%3 _ 0L )y Besxan®
(24)  The farce befweein tive, chérges is Z6M and.if-the dielectric constant 3.6 value is
inserted, e forct reauces to RWP-2022 (G-1)
(@) zaro! 1oL L (b) 72N
Q) 25N - (d) 10N
(250 | i e aistance between two charges is halved and each charge is also doubled, then
~ the force between two changes becomes _ times. RWP-2022 (G-I)
(a) two (b) sixteen
(c) eight (d) four
ENTRY TEST MCQS
(26) If abody A is charged with charge g, and is touched with neutral body B and then
with neutral body C. What will be the charge on C after the contact?
(@aq (b) a/2
(c) a/3 (d) a/4
(27)  The figure below shows three-point charges, all positive. If the net electric force on
the center charge is zero, what is the value of y ?
A X------- 1--1---2(--- hEREEEE -
Oprromemaenmens- Opreememameneae- O
+2q +g +3q
4 2
(a) (b) 3
3
(c) \f (d) >
OpIC 12.2:
Field of Forces
(28)  The electric field intensity at infinite distance from point charge is. -~
(@) infinite (b) zero Ny 3
(c) positive (d\ mgat.w N (S0
(29)  The direction of field linGs #round-= ckarge trqtis || | | | -
(a) radialy inward AL o) adiaty AWM
(©) pardlly, | — "~ \ \} .'."’"" anti parallel
(30)  The unit a1 elerti |c mtens t/ |” T
AR ARIRIERE (b) NsC
NN U AR (d) NC?!
{37, "Electric field intensity is a
(a) scalar quantity (b) vector quantity
(c) linear quantity (d) none of these
(32) The force per unit charge is called
(a) Electric force (b) Electric potential




Chapter—lZ Electrostatics

(33)

(34)

(36)

(37)

(38)

(39)

(c) Electric Intensity (d) Electric dipole

The direction of electric field Intensity is :
(a) along the direction of charge (b) perpendlcular fodiie.direq t‘.un ufhrce |
(c) along the direction of force ) | (d) none i thes

If the distance of the po.‘ni fromrine ';Sr;ii\t '",narg'a biecomas % the Electric field in

intensity)tecomes _ ' VA
(@) halfi 4 4 ARRRIE . - (b) double

(c) j tinles| | ' (d) none of these
Static charges creates
(a) electric field (b) magnetic field
(c) bothaand b (d) gravitational field
PAST PAPER MCQS
The force on an electron in a field of 1x10® NC™ will be: FSD-2019 (G-I)
(a) 1.6x10° N (b) 1.6x10 ' N
(c) 1.6x10™° N (d) 1.6x10%" N

A charge of 4 C is in the field of intensity 4 N/C. the force on charge is
DGK-2022 (G-II)

(@ 1N (b) 4N

(c)8N (dy16 N

Unit of electric intensity is same as: LHR-2022 (G-II)
(a) Force (b) Potential gradient

(c) Viscosity (d) Magnetic field

ENTRY TEST MCQS
A gold nucleus (radius r) is represented by the symbol’; Au. Taking e as the
elementary charge and ¢, as the permittivity of free space, what is the electric field
strength at the surface of an isolated gold nucleus?

(a) Zero by 278
Ame,r
79 79¢”
c d -
© 4re 1’ @ Are,r? e [ [

(40)

Rty

| Eia_g _cf_e_-_-nes
, il - N .
The E|(\,l"’|C |=IL hnos ane | in case of two identical point charges by
certzin distange | | -

- _>c Jolirved | (b) straight
| D) ercular (d) none of these
Electric field lines are originated from
(a) negative charges (b) positive charges
(c) bothofa &b (d) none of these
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(42)

(43)

(44)

(46)

(47)

(48)

(49)

(50)
(51)
(52)

J [ 3y

3

The electric lines are farther apart where field is

(a) strong (b) zero

(c) weak (d) none of these .
As electric field lines provide m‘ormaum vhout lhe Elettl ic fur“e exeited on a
charge, the lines commoltily;caller: ' Lo \

(a) lines of-strength S LK) dnesef fisld

1%,

() lings.at force . ) —(a) lines of flux

In cental regiun ot a'paralle! plate capacitor the electric field lines are
(@, berpencicular (b) parallel

() thagonal (d) curved

A visual representation of electric field can be obtained in terms of

(a) electric flux (b) electric lines of force

(c) electric field lines (d) bothband c

A unit positive charge + g, placed any where in the vicinity of a positive point
charge, experiences a repulsive force directed.

(a) radially inward (b) radially out ward

(c) radially zero (d) none of these

The electric lines of force

(a) start from positive charge and end to the negative charge

(b) start from negative charge and end to the positive charge

(c) bothaand b

(d) none of these

Usually test charge is taken as

(a) negative charge (b) positive charge

(c) bothaand b (d) none of these

An imaginary path along which a unit positive charge moves in an electric field is
called

(a) Magnetic line of force (b) An electric line of force
(c) direction of the charge (d) trajectory of charge
The directions of the resultant electric intensities is given by .
(a) circle drawn to the field lines (b) Parabola drawsia the) Tiels! Iwes
(c) Tangent drawn to the field lines—., ' (d) allipse 1rem 10 *he frald Ik ies) —
The tangent to field line &t any peiat Gives the |\ | IR |
(a) force ofglectric field_ ' %\ / /0 41 4 fb dlrec N ol electrl\, tield
(c) mainitude, ot-slectriv fisld .| | “~—{dy none of these
The elertii: field has 1™ B
~. (&) bpe cimens: idnd — (b) two dimension
' "1(, iFrée gimension (d) dimension less
If the line of force cross, then E could have
(a) no direction (b) one direction
(c) more than one direction (d) none of these

PAST PAPER MCQS
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(54)

(55)

(56)

A rubber ball of radius 2 ¢cm has a charge of 5 pc on its surface, which is uniformly

dlstrlbuted the value of E at its centre is: ?VVP 201::!-' > l)'
(a) 10NC? (b) Zero

(c)25NC? i L Ex3o I Net o

The idea for electric fielcines was'orepused by, VA DGK-2017 (G-1)
(a) Henry j (b) Misnael Eai auay '

(c) A p'e-:'q . RN T AN ) Ohm

VENTFRY TEST MCQS
TheTigure helolw Showis two- point charges, +Q and +Q. If the right-hand charge
yvaie aisant,ine electric field at Point P due to +Q would have a strength of E. With
the Tight-hand charge in place, what is the strength of the total electric field at P,
which lies at the midpoint of the line segmentjomlng the charges?
O

E
(@)0 ®) 7

E
©E (d) 2E

(57)

(58)

(59)

(60)

(61)

(62)

(64)

(63) ,'
S

Application of Electrostatics
The drum in a photocopier is coated with a layer of

(a) copper (b) silver

(c) selenium (d) aluminum

Selenium becomes conductor in light, so it is called

(a) super conductor (b) semi-conductor

(c) photo conductor (d) insulator

Photocopier and inkjet printer are the application of

(a) magnetism (b) electromagnetism

(c) electrostatics (d) electricity

The charged droplets are deflected into a

(a) electrodes (b) toner
(c) gutter _Ad) nozzle of 5i ||‘f heoc. [~ -
Aluminium is an excellent \ [ A
(a) conductor \ A A m‘»u‘Jatm‘ Vi T

(c) semi-cenductor | YA xd, dlodf

The sgtecig] dry ,Sane u3=d in %e\h o rar\ky called

(@) toner |4 10 VoA ' (b) drum

@ eliardingelectredes” (d) gutter
Yrngrk=2esprinters, the droplets are passed through

(d) gutter (b) charging electrodes

(c) deflecting plates (d) both b and ¢

Inkjet printer head ejects a

(a) turbulent flow of ink droplets (b) steady flow of ink droplets
(c) irregular flow of ink droplets (d) none of these
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(65)

(66)

(67)

(6a) |

(69)

PAST PAPER MCQS

Seleniumis a CQW -20194Gy

(a) conductor (b) insulator \

(c) photoconductor ) [ (d) semi-zonUustor - ——
The word “Xerography” . means FaBlER! ! SGD-2017 (G-II)
(a) take photograph ' (Vdry writina

(c) writing by maching A VL eA(d) paint something

Photo ¢zpieriend-i .1jecL p mt=r aie the application of. SGD-2020 (G-11)
(a) magnedasm, | (b) electricity

(), el=ctiornbor etlsm' (d) electrostatics

.'!"';';1_:)‘,3 Lier and inkjet printers are the application of. BWP-2022 (G-I)
(&) Electricity (b) Magnetism

(c) Electrostatics (d) Electromagnetism

ENTRY TEST MCQS
Which of the following is not the application of electrostatics?
(a) Photocopier (b) Inkject printer
(c) Laser printer (d) Transformer

(70)

(71)

(72)

(73)

(74)

(75)

Electric Flux
The flux through any closed surface will be maximum, if its surface makes angle
with the electric field of

(@) 0° (b) 90°

(c) 180° (d) 45°

If surface is parallel to the electric field, then its electric flux will be

(a) minimum (b) maximum

(c) zero (d) constant

When vector area is parallel to electric intensity, the electric flux is

(a) maximum (b) minimum

(c) zero (d) constant

The unit of electric flux is

(a) Nm*C* (b) Nm*c™ )

() NmC™ (NmC* [ (Tl
Electric flux would be negatlve When ) “~ AN (O T
(a) Ais perpendicular to E— — o (b A 4 ahng ' '

(c) bothaand b ' d} A“is.anti r;arallel is'E

The el =c]_r ﬂ';.,\“'l.hl"Od’Z]h ¢ ny gl@s\d erarc depends upon the
(a) meciuiy, oty | Vo
(b) gharge mly

~(@rledicmiana charge enclosed by the closed surface

{dl)'snape of surface
Electric flux is defined mathematically as

@) f = EA (b) fE: A
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E A
(©) A f (d) = f .
PAST-PAPER MCQ5 " -
(77)  S.1 Unit of electric flux iz =y oI EE RN RN MTN-2022 (G-1)
(@) NmC™* _ . (by Nr='Ci '
(c) Nm°G ! I e S\ IN o
(78)  Electric tiux i mdximin 1, vhen angie petween E and surface areais: FSD-2019 (G-D)
(@) ns AEIEA! (b) 90°
(e Lo : (d) 45°
\ J SOMTEY NS bwitof electric flux is DGK-2022 (G-1), RWP-2022 (G-11)
| = (a)NCt (b) N.m%.C™*
(c) N.m.c™* (d) N.C*.m?
(80)  Electric flux through a closed surface enclosing a charge depends on:LHR-2022 (G-I1)
(a) Medium (b) Size
(c) Shape (d) Location of charge

ENTRY TEST MCQS
(81)  Electric flux linked with a surface will be minimum when angle between electric
intensity and vector area is

(a) 60° (b) 90°
(c) 30° (d)0°
(82) Flux passing through an area does not depend upon:
(a) Charge enclosed (b) Shape of hypothetical surface
(c) Medium (d) Bothaand b

12.6,12.7 & 12.8:
Electric Flux through A Surface Enclosing A Charge

Gauss’s Law and Application of Gauss’s law
(83) An imaginary closed surface which passes through the point at which electric
intensity is to be calculated is called

(a) Newtonian’s surface (b) coulombs surface
(c) Gaussian’s surface (d) Millikan’s surface

(84) Surface density of charge is — N -
(a) charge x area (b)charge farge, | T [ LT
(c) area / charge \ =/ (d)charge\/\valt,

(85)  The flux through any rlo ed bU'-flCt. IS LA Tk total cl; arge enclosed by the
closed suirf rave— - A
(a) — WALV (b) —

- ¢, ) [ &,
INIRN | (d) e,
' J | (36} The mathematical expression of Gauss’s law is
u 1

a) O, =— b) ®, ==
(a) @, 0z, (b) @,
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(c) @, =Qs, (d) @, = 9
&, ¢

(87)  Electric fluxisa _ e

(a) scalar quantity - (D)-wDecter quaitity”

(c) linear quantity - . _ (d)incne of J'heses \
(88)  Flux through the closed surtace; dopvnd upar

(a) shaoe)f thes arface £ geometry of the surface

(c) indenendeit ot shape aria geoimeiy (d) all of these
(89) The-interivi of a hollow'charged metal surface has

s (@ axiinun-enarge (b) small charge
()"0 charge (d) negligible charge

£90)° Gauss’s law is applied to calculate the
(a) electric intensity due to different charge configuration
(b) electric intensity due to negative charges only
(c) electric intensity due to positive charges only
(d) none of these
(91) The total flux f through a closed surface having charge g at its center is

() g = (b) 4, =+
&, r
k £
(©) ¢=-1 (@ 4=
(92)  Unit of surface charge density is
C C
@ (b) =
g m
C C
(c) e (d) )
(93) Gaussian surface is a
(a) imaginary surface (b) an open surface
(c) curved surface (d) plane surface
(94) Electric intensity inside the hollow charged sphere is
(a) minimum (b) maximum
(c) zero (d)none of these ~ — 7 % (7 -
(95) Electrlc intensity due to an infinite sheet of charg(_e § nwb.. !uv [ | (PR
@) E= S r O ARV
21, =\ s ALV [
©E=2ler o~V ) i?}._. i
:3 \ Ve Y o \ a N i,
(96) Electrif 10} erst ty QUE t() onmsm.y charge plates is given by
L@p- e\ (b)g= 5y
| I\ll k Q'T"— ’ I o
N e 2y OF B ¥

(97) The f ,through the surface of sphere of radius r due to a point charge placed at its

center depends upon
(a) radius of sphere (b) quantity of charge outside the sphere
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(98)

(99)

(100)

(101)

(c) quantity of charge inside the sphere (d) surface area of sphere
PAST PAPER MCQS -
Electrical field intensity between opp03|tely charged parall’. pletesis—
- JPf\/WZ((; )

(a) _‘7 ' SN ()

- i go
(c)__-._ A O O S
A rubber dall\cf radlL s 2em has a charge of 5uC on its surface, which is uniformly
\distnibuiea, e value of E at its center is SGD-2020 (G-1)
()1 NC (b) 0
(c)25NC™ (d)5x10°NC™*

ENTRY TEST MCQS
A point particle with charge g is at the center of a Gaussian surface in the form of a
cube. The electric flux through any one face of the cube is

(@ — (b)
©) i ()

What will be the new surface density if electric intensity is increased to 3 times?
(@) 9o (b) /3

(c) 3o (d) o/27

(102)

(103)

(104)

(105)

(106)

Electric Potential
Electric potential energy and electric potential difference are related as

(@) AU =% (b) AU =q,AV
q
AV
(c) AU= (d) u= -~
Two charge -10C and +10C are placed 10cm apart potential at the centre of lina. 17 e\
joining two charges is 1 - 13l
(a) 2Vv Ab)y -2V o -
(c) zero 0 AV T N
The difference of potentiil Rnergi=ger-upit charge is\calied, | |
(a) electricpotential V0SS Sb) potential difference
(c) absdluts pot "vuar 2 W e N VM (d) all of these

A Y
The reI.;ti_I)r,_ T\Y 1S ;a‘_le'-d_i- |

S\ PEnda difference (b) potential energy

(C) potential gradient (d) absolute potential

The amount of work done to move a unit positive charge from one point to another
against the E is measure of

(a) Electric potential difference between two points

10
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(107)
(108)
tlf'.'J-.).;
(110)

(111)

(112)

(113)

(114)

(115)

(11.6)

(b) capacitance
(c) Intensity of E
(d) Resistance between two points

1volt = -

(a) Jc* ' A (EDIG

©CIl_ R FARI\RE ¢,

An ECGrachiids ~ | 1\ Theeaeen pa'ihts on human skin
(a) voltage | 1 | LA T (b) current

(i electric fitix ' (d) all of these

S/ 1'wnit of potential difference

(a) ampere (b) Pascal

(c) Henry (d) volt

ERG is used to diagnose

(a) skin cancer (b) abnormal behavior of brain
(c) diseases of eye (d) Lungs cancer

In relation E = N then negative sign indicate that the direction of E is along the
r

(a) increasing potential (b) decreasing potential
(c) zero potential (d) none of these
The general expression for electric potential V. at a distance r from q is

- 19

q —

a) Vv = h by V== =
@) v, 4T, ®) V=1 7
©V =k (d 1 r

r I o d
ERG stands for
(a) electro graphy (b) electro retinography
(c) electro radiography (d) none of these

The magnitude of electric field between two separated charged plates can be
calculated by using

(a) E= DVd ) E—___%V —~N [ 77 .
©E= % W70\ ((es 9:"
AR P&SXF\PA PER MCOS
When a cielesiri¢ ma’rerl +I'is'inserted between the plates of a capacitor, the
: pm‘untla‘ omfe -ence between the plates. GRW-2022 (G-I)
e L1028 ot change (b) Increase
(¢) Decrease (d) None of these
Th potential difference between two plates is 100 volts and separation of the plates 5
cm than potential gradient is GRW-2022 (G-11)
(a) 2000 NC™ (b) 20 NC
(c) 5000 NC™ (d)2NC?

11

"
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(117)

(118)

(119)
tl.-.‘i.) |
(121)

(122)

(123)

(124)

Negative of potential gradient is equal to: MTN-2019 (G-II)

(a) Magnetic intensity (b) Electric flux - —

(c) Magnetic flux (d) Electric intensity -
Electro-Encepalo-Graphy (EEG) is the ¢ ua]nostlr sastior the.ws ritit gt S _017

(a) eye - () heart

(c) brain ' (a\ lungs

Electroretinograpiny i usad for Lbe i gnpslf 0] abnormallty in the: BWP-2019 (G-II)

(a) Eyes BRI (b) Ears

© Throat! | L L L (d) Heart

IT\n' i3 Ghit of: BWP-2022 (G-11)

I

(a) Magnetic Field intensity (b) Electric field intensity

(c) Electric force (d) Gravitational force

The absolute potential at a point distant 20cm form a charge of 2uC is:BWP-2022 (G-11)
(a) 9 x 102V (b) 9 x 10°V

(c) 9 x 10°V (d) 9 x 10°V

The difference of potential energy between two points per unit charge is:LHR-2022 (G-1)
(a) Electrical potential (b) Potential difference

(c) Absolute potential (d) All of these

ENTRY TEST MCQS
A and B are two points in an electric field. If the work done in carrying 4.0 coulomb
of electric charge from A to B is 16.0 joule, the potential difference between A and B
IS
(a) Zero (b)2.0V
(c)40V (d)16.0V
The large horizontal metal plates are separated by 4 mm. The lower plate is at a
potential of -6V.
$4mm
-6V

What potential should be applied to the upper plate to create an electric fleld of
strength 4000 Vm™ Upwards in the space between the plates?

Topic 12.10:

(125)

(a) +22V (b)-10V __—s | [
(€) 10V ~ T (T VY (B0
.-_. B | p — r ) \ 5 I....'. y _I...?grji;\yﬁ
1.6x1077 s equcl oh | 4L “%
(a) 2 \ R R (b) 1 volt
’ -ﬁc}-t'f" - (d) 1N-m

.\ . f. -.'\'I
 11.25)

(127)

=lectron volt is the unit of

(a) energy (b) potential gradient

(c) rate of change of potential with distance  (d) both b and ¢

A particle carrying a charge of 2e falls through a potential difference of 3V. The
energy required by it.

12
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(128)

(129)

(130}

(131)

(132)

(133)

(134)

(135)

Topic 12.11: AR\ RN RN A

(136)

(1374;

(138)

(a) 9.6 x 10™%J (b) 9.6 x 107
(c) 1.6 x 10%) (d) 6.25 x 10*

PASTPAPERMCQS < | | \_-
The electron volt (eV) is the unit of- ' ' : CRW-2319 (G-11)
(a) electric current \ " (b electri 2nergy |
(c) electric potential , (d) slectric e
The product of cha *gp aind potential Ja‘ﬁbl anbe s SGD-2017 (G-11)
(@) flux—" AT R ~ (b) current
(c) energy' | L N | (d) power
If an electrion.is sucelerated through a potential difference of 10 V, then energy
ghinsd-oy electron is: FSD-2019 (G-I)
(@) 1.6x102°) (b) 1.6 eV
(c) 10 eV (d) 1.6x10° eV
Which one of the following relation is correct? RWP-2019 (G-1)
(a) joule = volt x ampere (b) joule = coulomb / volt
(c) joule = volt / ampere (d) joule = coulomb x volt
One coulomb charge contains the number of electrons SWL-2017
(a) 6.25 x 10'® (b) 1.6 x10°*°
(c) 9 x 10° (d) 1.6 x 10™°
A particle carrying a charge 2e falls through a potential difference of 3V. The
energy acquired by it is : MTN-2019 (G-1)
(a) 9.6x108J (b) 9.6x10°J
(c) 1.6x10™°J (d) 9.6x10%"J

A particle having a charge of 2e falls through a potential difference of 3.0 volts.
BWP-2022 (G-I)

(a) 6.0eVv (b) 5.0eV

(c)4.0eVv (d) 8.0eVv

ENTRY TEST MCQS
A charge of 0.10C accelerated through a potential difference of 1000V acquires
kinetic energy of
(a) 200J (b) 10J
(c) 100J (d) 100 eV

Elem&:x_‘in_tm@t_mifoms
Electrestatit forcp as wnaa*r‘-\(‘ ta thie, gn avitationaiTorce is
(a) Vere swral | LAY TRONL (b) very strong
(c) equal R i (d) half of the gravitational field
It thi electic)end graV|tat|onaI force on an electron placed in a uniform electric
1'| 3id balance each other, then the electric intensity will be

(a) mg/q (b) qg/m

(c) m/qg (d) a/mg
Gravitational force is an

(a) attractive force (b) repulsive force
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(c) nuclear force
(139) Electrostatic force is a
(a) attractive
(c) may be attractive or repulsive

force

(d) none of these

(b) repulsive foree:™

| (AVrore oi these

\PAST=2AFER MCQOS,

(140)  Gravitaticnal force cannyt )( B o - FSD-2022 (G-I)
() masss ie epensent _{y distance dependent
(c) Shieldec (d) Stronger than electric force
TRPBANG:
A Charge on an Electron by Millikan’s Method
(141) The minimum charge on an oil droplet measured by Millikan’s was equal to charge on
(a) proton (b) neutron
(c) nucleus (d) electron
(142) The charge on the droplet in Millikan’s experiment was calculated by the formula
(a) q=mg/dV (b)yag= _v_
mgd
(c) g = mgd/V (d) g=d/mgV
(143) In Millikan’s experiment, the oil drop can be suspended between two plates when
gravitational force is equal to
(a) Magnetic force (b) electric force
(c) Normal force (d) all of these
(144) An electric field that balance the weight of an electron will act
(a) downward (b) upward
(c) along the surface of sphere (d) all of these
(145) The radius of droplet in Millikan’s method can be given by
(@) r? 977V (b) r? 377V
 2pg ~2pg
(©) r? = 671V, (d) r2 = 97V,
2pg 2p9
(146) According to Stoke’s law .
(a) F:fpr?’f ~(b) Fz_f_“—?’q.-'_ N -
3 ™y 1 1 "\ v \ . A :
(c) F=6ph v - -*@Ypli;ﬁ“‘
! - '7‘90
(147) The oft d-mp it MJhLan’* =xr,~er\mq=n* is °q>pended by

(a) nucieas forc? and gravitaiiohai-force

] (") ¢iRctrosts tIL forre and Trictional force
S PAST PAPER MCQS
5048 s required to suspended a proton of charge ‘q’ and mass ‘m’ in an electric field the

strength of the field must be:

@) E=19
qv

(b) gravitational force and coulomb force
(d) none of these

LHR-2019 (G-11)
mg
(b) E="2
g

14
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(c)E_n?g (d)E—qE:/

(149) The mass of oil droplet in measurlng charge in Millikap mathed fis(cal iculated Uv
' MATi2022 (G )
(a) Stokes’s law ' = _ (), Cohulomb’s lew',
(© Newton’s gravitational | avr 1R d‘I Fardday’staw

OENTRYT EST MCQS
(150) A pipton (ma< 5= 187 x 10 kg) on entering in a vertical electric field E is
harancad, Tk c.l the electric field strength is
| ey '10 vm™? (b) 10" Vm™
~ (c)107Vm™ (d) 10 vm™

12.13, Topic 12.14:
Capacitor, Capacitance of a Parallel Plate Capacitor,

(151) The space between the plates of a capacitor is filled by
(a) Conductor (b) insulator
(c) super conductor (d) none of these
(152) If air is the dielectric between plates of a capacitor, by doubling the distance between the

. 1 . . .
plates and reducing area to 3 of the original value, its capacitance becomes

(a) 10 times (b) 6 times
(© %times (d) 90 times
(153) If air is replaced by a dielectric in parallel plate capacitor, then the potential
difference
(a) decreases (b) increases
(c) remain constant (d) both aand b
(154) Equivalent capacitance is greater than individual capacitances in
(a) series combination (b) Parallel combination
(c) bothaand b (d) none of these
(155) Capacitor stores energy in the form of
(a) electric field (b) magnetic field
(c) both of these _-{d) gravitationz fuf-\lo [ | -
(156) Capacitance of parallel plate capacitor dpe; nat depenc Uncn®, W
(a) separation of the platesT}, =, — (), ar=a of tne' prate,s |
(c) medium hetween the plates / /§ 11 | _(dlﬂatm? of t5e materie!-of the plates
(157) The u it) of (,ar;:*@utanf‘a ' 'x \ Vet
(a) L T (b) Farad
\ _\() 'Q (d) all of these

(158) Capacitance in the presence of medium is given by:

15
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(159)

(160)
bt
(162)
(163)

(164)
(165)

(166)

(167)

(168)

Agl’go

© = |
The expression for dielectric constant is given by _ ;

Cmed B . ¥ A i'-:nc
@) & N \ )~ ®RLAT ci\ |
(©) & =0, ' 5C | W4 ' "(.4\5_;

i ) . Cvac x Cmed
The alet ofid cap 1cltL rtd-store charges is called
(@}, /rductance. (b) capacitance
(q)resiziance (d) conductance
1 Pico-farad =
(a) 10°F (b) 102 F
(c)10°F (d) 10" F
If dielectric medium is placed between the plates of capacitor, its capacitance
(a) increases (b) decreases
(c) remain same (d) none of these
When capacitors are connected in series then the effective capacitance
(a) decreases (b) increases
(c) become zero (d) none of these
If the distance between the plates increases the capacitance
(a) increases (b) decreases
(c) remain same (d) none of these
PAST PAPER MCQS

Coulomb per volt is called: LHR-2021 (G-II)
(a) Ampere (b) Joule
(c) Henry (d) Farad
Capacitance of parallel plate capacitor can be increased by. MTN-2022 (G-I1)
(a) decreasing area of plates (b) increasing separation between plates
(c) increasing potential (d) increasing dielectric material

ENTRY TEST MCQS
The capacitance of a parallel plate capacitor is independent of
(a) Area of plates (b) Nature of metal of plaes.
(c) Separation of plates _{d) Dielectric.s ucmoeﬂ Dlites
The graph shows the growth of chai g“ with oo*e“n al d|"1 re m e newvee ] p!atpo “Tie area
under the graph shows | L Ly

= 1 L "
— s \ ¥ |
= \

4 | Y
i L 1 n 1 h =

T 1 1 |

Lo L)
! ) | \

[¥]

g

1' ¢ ) éapacitance (b) éeparation of plates

(c) Energy stored (d) Electric intensity

Topic 12.15:

(169)

Electric Polarization of Dielectric
The increase in the capacitance can be done due to

16



LA A
179)

Chapter—lZ Electrostatics

(170)

(174)

(175)

(176)

77

Topic 12.16: |

(178)

(a) parallel combination (b) series combination
(c) polarization (d) bothaand c

The dielectric consists of atoms and molecules which
(a) have electrically positive charge on the av'zrage WM

(b) have electrically negativa charge 9Hn the'aviiage |

(c) are electrically neutral on the dwrcga ) )

(d) none-or tinese \ S

Two ec:=aliand opposit? charges sen.aratc'd by a small distance are said to be

(a) tripcle’ | N Vo ' (b) polaroid

(C}.Irjonc pcle ' (d) dipole

hentite molecules of the dielectric under the action of electric field become
aipoles, then the dielectric is said to be

(a) unpolarized (b) polarized
(c) charged (d) none of these
Due to polarization of the dielectric the capacitance of the capacitor.
(a) increases (b) decreases
(c) zero (d) no charge
PAST PAPER MCQS
Due to polarization , electric field E in a capacitor: GRW-2019 (G-I)
(a) increase (b) decreases
(c) first increases then decreases (d) remains same
The space between the plates of the capacitor is filled by a dielectric of dielectric
constant ‘k’. The capacitance of the capacitor: LHR-2022 (G-1)
(a) Increased by a factor ‘k’ (b) Increased by a factor k?’
(c) Decreased by factor ‘k’ (d) Remains unchanged

ENTRY TEST MCQS
A capacitor of capacitance C is connected to battery of emf V. Without removing
the battery, a dielectric of strength g, is inserted between the parallel plates of the

capacitor C, then the charge on the capacitor is
(a) CVo (b) & CVo

(d) None of these

r

Due to polarization between the plates of capacitor _
(a) E, decreases (b) V, decrease . [l Y [
(c) o, decrease ) d) All of trese s N 7 o A

.

<A AT | _grr.?r‘,fﬁ,'_é"tg.réd iira 'C':épacitor
In acherged (-;_é-.pé-.cqto_:,"-ﬂ:'e'er'iergy is stored in the form of
(el ragriatizidli~ (b) electric field
{<) riuclear field (d) gravitational field

For a capacitor the charge per unit volume is called
(a) surface charge density

(b) volume charge density

(c) energy stored in the capacitor

17
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(180)

(181)

(182)

(183)

(184)

(185)

(186)

o fasr

(d) energy density _
When potential in a capacitor rises from 0 to V, then average potem‘ ai ai ffere TR 5
@V _tb) -V \
V +V - ;
— (-!‘. kS
(c) ~ (4 5
The eXpresé on for.eriergy|density'is |
- 2™y LS S T 2
@G RE| || 0) ee, =29
AW _
M &y 1
( = U Sr d - E2
) 2~ Ad @ 3=
1Farad =
(a)Cs™ (b) Cm™
(cpcv? (dyvct
The energy stored in the capacitor given by
@ 5cv ) Tov:
(c) 2CV? (d) ECZV

PAST PAPER MCQS
If the potential difference across two plates of capacitor is doubled, the energy in it

will be: LHR-2021 (G-1)
(a) Two times (b) Eight times

(c) Four times (d) Remains same

A one farad capacitor is charged to 100 V and then discharge through 1 KQ
resistance the total energy dissipated through resistor is GRW-2022 (G-II)
(@) 5kJ (b) 10 kJ

(c)2kJd (d) 100 kJ

ENTRY TEST MCQS
A capacitor is fully charged and disconnected from cell. A dielectzip s '\la.ced _
between the plates of capacitor, such thatpolarization.sccars. WWhat i ua“p« ned ‘Wit —
capacitance, voltage and energy sicred in, capavithr riresper tiveiv? | L

Capacitance| | _._2@@9__‘_'_‘ A En_eroy |
(@ —fIncrease |\ |/ /]Increasz | |\ _~—|increase '
()L [lIneigase || . [Gecigase— Increase
(c} _ mcrag ,e_ _'-.._-j | “decrease Decrease
| (d) Itcregse— decrease Decrease

-1\ '*a DICItE 1S charged with a battery and energy stored is U. After disconnecting
Sattery another capacitor of same capacity is connected in parallel to the first
capacitor. Then energy stored in each capacitor is

(a) U/2 (b) U/4

(c)4U (d)2u

18
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(188)

Topic 12.17;ue

(189)

(190)

(191)

(192)
(193)
(194)

(195)

A capacitor having a capacity 2.0 micro farad is charged to 200 volts and then the
plates of the capacitor are connected to a resistance wire. The heat preduced in— /-~
joules will be e [ '

(a) 4 x 10% ] b) 4 x 28"y

(c) 4x 1072 . (2% 0

Charqil and Bischarging of a Capacitor

If RS issraalll vheén c2pacitor will be charged and discharged

(&) sloydy ) = (b) with medium speed
&) quickly (d)aandc

The product RC is called

(a) decay constant (b) constant

(c) time constant (d) resistance of capacitor
The unit of RC is

(a) Ohm farad (b) Coulomb

(c) Second (d) bothaandc

PAST PAPER MCQS
If time constant in RC circuit is small, then capacitor is charged or discharged:
GRW-2019 (G-I)

(a) slowly (b) rapidly

(c) at constant rate (d) intermittently

Second/ohm is equal to DGK-2022 (G-I, I1)
(a) Coulomb (b) Farad

(c) Joule (d) Ampere

ENTRY TEST MCQS

When an RC circuit is connected across a battery amount of charge deposited on
plates is ............ times the equilibrium charge after one time constant.

(a) 0.63 (b) 0.67

(c)0.75 (d) 0.86

A capacitor charges and discharges

(a) Rapidly (b) Linearly —

(c) Exponentially (d) Logarithmicalty—, | [~
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ANSWER KEYS

(Topical Multiple Choice Questions)
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1)
Ans:

)

AN

3
Ans:

(4)

1 % ['\'_
" J, D5,

ANS:

KIPS TOPICAL SHORT QUESTIONS
12.1 COLOUMB’S LA W R '

What is Inverse Square Law? o
Inverse square law states thaf a phyzical guantity is ipverseny propoitional to the square of
the distance from the source ¢f inat'phivsical quaantiey., ' '

; I 1
—11. Gravitational law F; o« —

i. Coulemibt’s 1dw .= >
r

P

_ o
Howv the orhit ¢f plercts will be modified, if the planets were electrically charged?
A\ planst wiai maximum charge has central position and all other planets will start
afbiting about it with different radii.

Prove that Coulomb’s force is a mutual force.
uw
Coulomb’s force is a mutual force, it means that force F,, , exerted on g2 by q; would be

equal and opposite to force |‘£12 exerted on q; by g2

Fa1
Let f, is the unit vector directed from g to g, then N
uw /
Fy = k gk § oo (1) 0
r o ®
Let r, is unit vector form goto g then pr = K% % $ Qi
12 21001 R, = r2 12 @® el
r
from the figure ¢,= - ¢, putitineq. (2) @ o
uw
F, =- k qlrfz p, """ €) P %
(b) 12

comparing equations (1) and (3)

F, = - F, thus proved.

If the distance between two-point charges is halved, what will be the new value of
force?
Ans: By Coloumb’s law

F - k qlrgZ

=

If r¢= A ~ ]

So equation (i) becomes . YN, N

L %0, ) § N

Fé=k —4—% \

et O\

- . .-.. q ~N

.E_.ﬂ:_.: ka- £ -\.72 ,-

AR\GR
g ar | |

", MHerice i force is four times the original force.

Befine Coulomb’s law.

Coulombs law is stated as “The force between two point charges is directly proportional
to the product of the magnitudes of charges and inversely proportional to the square of
the distance between them.”
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(6)
AnNs:

(")

Ans:

II' . i ot B 1~

If q; and g, are points charges and are separated by distance r, then according to
coulomb’s law. - -

14,

F oc 102 ---------=----=----- (i)

F oci2 -------------- (E') f
r

From eg(*) and (ii)
A |

Foc 2 -

I-. Ir (.“12..

El=R 2

Where K is constant of proportionality. Its value depends upon nature of medium
between the charges and the system of units in which F,q and r are measured.
What is the effect of medium between the charges on electrostatic force?
If the medium between charges is insulator, it is usually referred as dielectric. It has been
found that the presence of dielectric always reduces the electrostatic force by a factor
which is a constant for a given dielectric, this constant is known as relative permittivity
and is represented by ¢;.
E' = 1l 1 qq,
€ 4re, r?

and F'= —F

&

What is the coulomb’s force between two similar charges if the distance between the
charges is doubled?

Let g,and g, are two similar charges separated by a distance r, then force of repulsion F

between them is
2

.1 .
F= q—zr
4re, 1 ) )
When distance between the charges is doubled then new foree is=, [ [~ | [ {_
, 1 q_z oy Y i N -
[ r 1\ .. I L4 " o

Itisrine "rfor » bn*vvae £N0 S|m|Iar charges when distance between them is doubled.

F==F

4
This shows that “magnitude of force reduces by a factor of 4 and no change in the
direction of force occur.”
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(8)
(9)

(10)

ANng:

(11)

Ans:

(12)

(13)
(14)
(15)

(16)

Ans:

')
Ans:

PAST PAPER SHORT QUESTION
What is Coulomb’s law and effect of dielectric on Coulomb’s law? RWR-20151T+i)
Describe the force or forces on a positive point charge :ieq [.,'cCEd benween pargist
plates. (a) With similar and equal clro.rges (n) /\.'.Ln cpposms and ‘equal charnw
|\ BENVE-20%2 (Gi1), FSD-2022 (G-1)

'ELEE!PML&

Define tlettrlc’reld

It 5 Spece, r fegion around an electric charge within
V\h cn Hts effect can be felt by placing a unit positive - P S QE
charge. e—
Dots surrounding the Positive charge indicates the .- DA
presence of electric Field. The density of the dots is
proportional to the Strength of the electric field at different
points.

What is electric intensity?

The electric field intensity at a point is defined as the force experienced by a unit positive
test charge placed at that point.

Let Fbe the force experienced by a positive test charge g, placed at point P, then the
electric intensity at P is given by

- F_N
9, C

It is a vector quantity.
PAST PAPER SHORT QUESTION

Showthat N/C=V/m OR Show that oIt _ 1 Newton
1meter 1Coulomb

LHR-2019 (G-1), RWP-2022 (G-11), BWP-2022 (G-I1)

What is electric intensity? What is its S| units? LHR-2019 (G-I1)
Define electric force and write its formula. Also give Sl units. MTN-2019 (G-I0).
Distinguish between electric field and electric field |nten5|ty I P"\/P 20’_"_ \u I)' '

ﬁnlm -

Defineg e.ﬂ*tl ic fieradines: /\/.-iau}torma'uun__t:lo itiese lines prowde?
Imagin&y sined diawnitg in Cchd'[t. =ath of test charge when it is placed in the field of a

sourﬁe chaige ‘up caﬂed glattric field lines.

Tangent 1o liele line at a point gives the direction of electric field at that point and number of
alla¢tiictield lines passing through unit area gives the magnitude of field intensity.

Write any two characteristics of electric field lines.

The characteristics of electric field lines are given below.

(i) Electric field lines originate from positive charges and end on negative charges.
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(18)

(19)

(22)

(23)

(24)

(25)

Ans:

(26)

Ans:

(27)

Ans:

i20) |

(21). .

(if) The tangent to a field line at any point gives the direction of the electric field at

that point. — \
Comment on the uni-direction of electric line of force. . <~ LC:(- 201 7f!G_- 5
Ans: The direction of electric field.lines at'\ary noini¢an befolr:d Ly d.a\n._r_‘.g farigent on
the field lines and as we kiitw tangeat aiany woiit have only Cne difection whether line
is curved or.straight.

RAST P A\PE'\ SHOR’T QUESTION

Write fivve 0"ope rti ’s! of\efeciric lines-&iiorce.

' SwL-2019, GRW-2019 (G-1), LHR-2022 (G-I), DGK-2022 (G-II)
§:/actricofield Tines provide information about the strength of the electric field. Describe
giectric field intensity in terms of field lines. LHR-2021 (G-1)
How a sensitive electric apparatus is shielded from electric fields? . LHR-2021 (G-II)
If a point charge ‘q’ of mass m is released in a non-uniform electric field lines pointing in
the same direction, will it make a rectilinear motion?

SGD-2017 (G-I1), DGK-2017 (G-11), LHR-2022 (G-11)

Electric lines of force never cross. Why?
SGD-2017 (G-1), BWP-2017 (G-I), DGK-2017, DGK-2022 (G-1), RWP-2022 (G-I)
Comment on the uni-direction of electric line of force. DGK-2017 (G-1I)

12.4 APPLICATIONS OF ELECTROSTATICS

Write a short note on inkjet printer.

Tiny droplets of ink ejecting from nozzle of inkjet printer passes through ‘charging
electrodes’ and ‘deflecting plates. Whenever ink is not to be placed on the paper,
computer turn on the charging electrodes, giving ink droplets a net charge. The deflecting
plates divert them into gutter and whenever ink is to be placed on paper, computer turn
off the charging electrodes, now neutral drops move straight to paper.

What do you mean by Xerography? MIRPUR (AJK) 2015 _
It is composed of two words ‘xeros’ and “graphos” meaning “dry writing”~Therefors e} | |
copying process is called xerography. e ([

In xerography, we use a dry black powder {toner) whicir is guwn r'eqaiﬁ\ e phalgs-and
selenium coated cylinder when exoosied tolight get pdsitive chargﬁ t \er-tener stick with
the page and heating rollers are 158 3 Tor pEiinanzny n‘np‘e ssion..

Write theigmes of main paits of | <e:og| ar hy and-diaw its dlagram MTN-2019 (G-I11)
Photocanier (Grisists of OHLW g '

i) Lamp, |5 1) D | | iif) Seienium surface iv) Toner v) Paper vi) Rollers
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(2877
NPL)

(30)

Ans:

(31)

Ans:

(32)

Ans:

(i)

[T

)

page to be copied - face down

)
% w—lens — .._'IH_.

lamp
. / /‘\ ’_ton rcutldg
conininilig bléck
X 1 one| dusi”

- P il e —

paper on which the

\ \ted iinage
image is printed

heated rollers

i | .~/—\ST PAPER SHORT QUESTION
Pisti m'ush L stween conductor and photo-conductor. SGD-2017 (G-11)

\/rite the names of main parts of xerography and draw its diagram.  MTN-2019 (G-I1)

12.5 ELECTRIC FLUX

Define electric flux and give its unit.
“The number of field lines passing through a certain element of area held perpendicular
to the direction of electric field is known as electric flux through that area.”
Or
The dot product of electric intensity and vector area.
It is denoted by ¢ . It is defined by the following relation:

d=E.A = EA cos0. Its S.I unit is Nm?C™L.It is a scalar quantity.

What are factors upon which electric flux depend?

It depends upon.

(1) Electric intensity

(2) Area of surface

(3) Orientation of surface relative to field. (The orientation is determined by angle
between outward normal to surface and direction of electric field).

It is defined by the relation

® =E. A.

Mention two situations of vector area in electric flux.

When area is perpendicular to electric field:- g
If an area is held perpendicular to electric field, I (o .
then 6 = 0° N o o oo
O, =EACos0 AVZAN R\~ L N
(D _rA _. ___L_.-"«.-'_ . L | h 5 o

In this : >|tuct|(r tt e nurrrbe of In 3 passmg through area

is maxirauin,

_}IN inen area Is rJolrallel to electric field:-

fl grtais held parallel to electric field then number of lines -

passing through it is zero so we can write as e A._>
®,=EA cos 0 AR
as 0 =90°

= EAc0s90°
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(33)
(34)
(35)
(36)

mm WK

(39)

Ans:

(40)

®, =0
PAST PAPER SHORT QUESTION

What are factors upon which electric flux depends’) LHR-20; Z\G ), M i N- 20;& (f A

Mention two situations of vector areé in ele“tl wc .u»
Define electric force and e'ectric fliix |
Define sletiic flux alsgwrite'clovvn ltJ_ 5l it

R

12.7 GAUSS’S LAW

A SURFACE ENCLOSING A CHARGE

D(:v IK-2017 (G-1)

| BWP-2019 (G-I1)

DGK-2022 (G-I1)

L‘Ou eiectric flux through a closed surface enclosing a charge depend upon shape of

the surface?

NO, Electric flux through the closed surface enclosing charge depend upon magnitude of

charge and medium only.
Find flux through a closed surface having no charge?
By Gauss’s Law
1
f.= —Q
eO
Q=10
Hence, Flux is also zero.
State Gauss’s law.

.1
“The flux through any closed surface is — times the total

So

charge enclosed in it.”

Ie. de = S x Q

E0
If &1, b2, ds,ee.... , ¢n denote the fluxes due to charges
01,0250 veveennnn qn respectively then total flux through this closed

I
Lt
=
i1
o
i .:..-.
5

12.8 APPLICATIONS OF GAUSS’S LAW

Find electric intensity of field inside a hollow charge sphere.
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Ans: O,

(41)

Ans:

(42)

(43)

(44)

(45)
Ans:

‘AL'|

/ﬁn”

GRW-2019 (G-11), (FSD 2013)
: . —

&

=0 (Since q =0)

&

Since T)- 0,

— -l

E.A=ZO

1A AT SO T

E=0
Thus, interior of a hollow charged metal surface is a field free region. It means any
apparatus placed within a metal enclosure is shielded from electric fields.
What is the effect on electric field intensity if surface charge density of infinite sheet
of charge is increased?
Electric field intensity near an infinite sheet of charge depends upon surface charge
density by formula

E: O-_
2¢,
i.e Exo

Hence, electric field will increase by increasing the surface charge density.
PAST PAPER SHORT QUESTION

Is E necessarily zero inside a charged rubber balloon if balloon is spherical? Assume that
charge is distributed uniformly over the surface.
LHR-2017(G-I), LHR-2021 (G-Il), RWP-2022 (G-II)
Find electric intensity of field inside a hollow charge sphere.
GRW-2019 (G-11), DGK-2022 (G-1), LHR-2022 (G- II) .
State Gauss’s law of electric flux. Write down it mathematical form. "
RWP-2019 (- |),; '1R-‘-202’L_(G-j-):

mmﬁnm .
What is meant by equiporeritizi suria e Do they bntm selst chh niher’?

If the p(,‘tunual wpry coilit GKWJ surrF“e iS"same, then it is called equipotential
surface] It is iy pLS‘ ible! fo ‘twn “suiiaces to intersect each other because there would be

__twofvalues! of pote_r_tl Lata smgle point, which is not possible.
“1th Glsoiute potential at a point is zero, can Electric Intensity be zero or not?

If we consider a point midway between two equal and opposite charges, then electric
potential at that point is zero, but electric intensity has specific value.

But, If the point lies at infinite distance from a charged body, then both potential and
Electric Intensity would be zero.
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Ans:

P
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1 I = 1
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Y

28

1 '\'\.

What do EEG and ERG stand for? Between which two quantities these graphs are obtained.

Electrostatics
EEG stands for electro encephalography and ERG stands for electrcx I inO ,qrap,'s v run ||
both of these graph is drawn between potentlal dlfferencp FHve .ma J . ¢
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(48)

Ans:

(49)

Ans:

(50)

Ans:

(51)

Ans:

(52)

Ans:

Prove that 1 Volt =1 newton

meter coulomb

Joule/coulomb

meter
Joule

raetercatlgrab
riawtonix meter

I -——————

meite’r x coulsinb

N nnewion “RHS
coulomb
Volt  newton
meter coulomb
Define electric potential energy.
It is defined as the energy stored in the charge ‘q’ by virtue of its position in an electric field.
Let V be the electric potential at a point in an electric field then the electrical potential
energy will be given by

LHS. =

Thus,

ElectricP.E.=U =qV

The unit of electric potential energy is joule.
Define absolute potential. Give its unit.
Absolute Potential:
“The amount of work done in bringing a unit positive charge from infinity to a point against
the electric field with constant velocity is called absolute electric potential at that point.”
Unit:
Absolute electric potential is expressed in unit of “volt” defined as “joule per coulomb.” i.e
1V = 1i :

C
Define the term potential gradient?
It is defined as the change in potential w.r.t. distance

E=-—"_
Ar

AV . —_ —. T
The quantity AT gives maximum rate of change of potentlal with, distance beruse, |
r

distance between two plates is minimum. I7i€| called-a5 potential qrg':hum To )=

So electric intensity is equal-to negative of+ ra:f ert of pote atial) -

Negative sign indicates that tne givdctioN (T = i5'aleny cetreast *‘.g p{)t\'-‘ntlal

lefereﬂtmte betwear-eiests icciential and <lertiricpotential difference. GRW-2019 (G-I)
“Absolute-orential o P|€-Cl’IC potd“f\i\tmy woInt in an electric field is equal to the work done

in bring! ng 9 unjt v (.h('JI'QQ fiom infinity to that point keeping it in equilibrium” is called

-~ giectiic p)tenﬂa ¢tthacpoint.

1>J*t;|_|t 3] 'dirference between two points A and B is given as.

VB —Va= WAB
%
If we take point A is at infinity, V4 = 0. So the electric potential at point B is
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Ans:

(54)

(55)
(56)

(57)

(99)

(60)

Vg — 0= Ve
oh e
VB:WBoo i AR i 7,
Do :
By dropping the subscripts—
orsimply
vl
Both pO'Len-_lal and poteritial-dirrerence are scalar quantities because both W and ¢ are scalars.
Plove dirat-E = —2—‘/ GRW-2019 (G-I1)
Let us consider electric field between two oppositely charged parallel metal plates.
The P.D. b/w these plates is B
AV =Vg —Va +| + +*+ + [+ |+
AV = We .. (1)
qo +q,
WAB = E . a ,
b s 6 by *q S
= Fd cos 180° (since 6=180°) Am—=—=1=1=1=
W = —Fd (cos 180°=-1)
—ve sign indicates that F must be applied opposite to g.E, so that the charge remains in equilibrium.
Since F=Eqo
So Wag = —(o Ed
By putting value of Wag in eq (i) we get
av - %Ed
%
AV =-Ed
If plates A and B are separated by infinitesimally small distance Ar, the eq above comes as
e=- &Y (i)
IR
PAST PAPER SHORT QUESTION ;
The potential is constant throughout a given region of space. Is the electriciiela: 7ero Ok ) 3
zero in this region? Explain. LHR-2037(G-1), SGD-2U% 7 ((_ -1, DGR D0A240 )
Differentiate between electrlc poten |ar and mch c poLen I'-1| d|1 'Fer =nce ER-2019 (G )]
Prove that = —ﬁ—v —\\/ VOV e 2019 (G- ||) BWP-2022 (G-I)
| AT N P
Do elect rm te r.d 10 no'to, reg orr 0&higil potentlal or of low potential?
o | LLIR-2021 (G-1,1I), SWL-2017, DGK-2022 (G-11), LHR-2022 (G-1)
[ "!Il.'ti“:w_le alecric potentlal and give its S.1 unit. SGD-2017 (G-1)
Define potential gradient and show that E = —AA—V FSD-2019 (G-1), FSD-2022 (G-1)
r
What is potential gradient? Give its units. BWP-2016 (G-I), SWL-2016, 2017
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(61)
(62)

(63)

(64)

Ans:

| . J |. {f.if.-j!.
Ans:

(66)

Ans:

(67)

Ans:

Comment on electric field in region of constant potential. DGK-2017 (G-I)
You follow an electric field line due to a positive point charge. Do ziectiic figin iia:
potential increase or decrease? _ DGK=ZE J (- I;, _n—“? 2OAALE T

What is EEG and ERG? _ ) | _ 1 . Z022 (G-1)

hﬁmm@m

Electrcii volt\is alunit of EN2ryy-.or putentlal difference? Explain?
It is_unit cfierergy, witich-isused in atomic physics. It is the amount of energy lost or
gairied by enielretron; when it is moved b/w two points having a P.D of one volt.
v =6 10™)
A particle having a charge of 20 electrons on it, falls through a potential difference
of 100 volts. Calculate its energy in joules.
The energy will be
E =gAV
When q=20e & AV =100V
is E = (20e) (100V)
E =2000 eV
But 1eV=1.6x10"
is E = 2000 x 1.6 x 10
=3200x 101
E=32x10"%
Define electron volt and prove that 1eV = 1.6 x 10™°J
“One electron volt is the amount of energy acquired or lost by an electron when it is displaced
across two points having P.D one volt”.
When a particle of charge g moves from point A with potential V4 to point B with potential Vg
keeping it in equilibrium, the change in P.E of the particle is
AU = q (VB—VA)
AU =q AV
If no external force acts on charge to maintain equilibrium, the change in P.E appears in
the form of change in K.E i.e.
AK.E =qAV
Foran electron g =e = 1.6 x 10 ° C and AV = 1 volt
AK.E=¢ AV
= (1.6x10*° C) (1 volt) .
:1ﬁx1049C><£_ ) - | F,'J
C

1w J I
— = L N |

AKE=16510"1_)
This energy is called 1 eledtren waii st |

~ T leve=id 6%1”19%1 AR\,
Conve."1 ]ou*e' gi10) al! clron 24 —_ GRW-2014
Asweknw'
: 'a\"'16><10‘19J
h I R, ol 4
= —1 — eV =1]
1.6x10

6.25x 108 ev =11
PAST PAPER SHORT QUESTION
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(68)

(69)

(70)

Ans:

(71)

Ans:

(72)
(73)
(74)

(75)

(76)

Ans:

(77)

Ans:

A particle carrying a charge of 2e falls through a potential difference of 3.0 V. Calculate
the energy acquired by it. SGD-2017 /C-n |), SWI=2978
Define electron volt and prove that 1eV = 1.6 x 10 ©y,

B\\P-2(17 (u-l) F\\AI'—'-LOZZ (G 1))

Mﬁ‘ﬂ'ﬁf mmmm

What izthe Differences b° wien F andg?

rm.“{-.l“ FATION FORCE ELECTRIC FORCE
(' I-¢ 15 vy attractive. Fe Is attractive between opposite charges
while repulsive between similar charges.
Feisgivenby F, = Gn:émz Feis given by F, :kq—lzq2
Constant G is very small i.e Constant is very large i.e.
G =6.67 x 10 Nm?/ kg? K =9x10° NmZ/CZ
Fg is very weak. F. IS very strong.
Fc can not be shielded. Fe can be shielded.
F, =10"°F F =10*F,

What is the similarities between Fe and Fy?

Both Follow inverse square law
Both are long range forces
Both are basic forces of nature
Both are conservative forces

PAST PAPER SHORT QUESTION
What are similarities between electrostatic force and gravitational force?  LHR-2017 (G-I)

Give a comparison of electric and gravitational forces. . LHR-2021 (G-11), DGK-2022 (G-I)
What are the similarities and difference between electric and gravitational forces?

SGD-2017 (G- [ |

Write two differences between electrical and graV|tat|onaI forces
- S ?'037 FoD 7 G-)

12.12 CHARGE ON ANIELES pﬁ“ﬁﬁi‘lﬁ'ﬂ’ﬁ‘

Descrike, lne princinke of £ Miltikan s il argp Imethod.
the basig/kintinle of Millikans 0{}\( rop i cthod is that the gravitational force ‘Fy’ acting
on the cro, ).Pt 1~ equ al oithz 'aldctrical force

: ' F =K

qE =mg

12.13 CAPACITOR

Define Capacitance of a capacitor? Write down its units.
Capacitance:
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(79)
(80)

(81)

Ans:

£8)
Ans:

“Ability of a capacitor to store charge is called capacitance of a capacitor.”
It is denoted by “C.” In quantitative terms, it is defined as “magnitude of ckarge stored.on
one plate of capacitor per unit applied voltage.” - é

c- Q

AV '

Units: S.I unit of capacitaince is-{arad, ( F) a*fn‘d as “Charge-sf one coulombs, given to
one of therpiates of a-parallel\nlate capacitoy, preduces a potential difference of one volt
between them, 7 —

. ll—':.lE
\ Vv
Ir-eracecal applications submultiples of farad like pF, nF, uF & mF are used as unit of
cdpacitance.

What is capacitor? Define unit of capacitance. SGD-2015
“A device which is used to store an electric charge and energy is called capacitor”

+m -Q

—’L dl"—

| —"
v

Unit of capacitance:
S.1 unit of capacitance is farad (F) defined as one coulomb per volt.

1F =1%
PAST PAPER SHORT QUESTION
Define capacitor and farad. BWP-2019 (G-11), RWP-2022 (G-1)

How can you identify that which plate of a capacitor is positively charged?
BWP-2022 (G-11)

12.14 CAPACITANCE OF A PARALLEL PLATE CAPACITOR

Why does capacitance of a capacitor increase when a dielectric material is inserted
between its plates? FSD-2012
When dielectric is introduced between plates of charged capacitor then it will be

polarized and atoms become dipole which have electric field opposite to external electric -,
field between plates so resultant electric field decreases . w4y L
AV - - - LY . 'IH -- i i !

So Potential difference betvwicen p.qtes d:uea es r1u= to! der:easv i e ectfic f|eId strength
then by formula / )

.-..-: ... .-_ - .'-\.-. ) X 5 k _E -.|
CapaC|t ng e,vx,lr] ihc ecse ) |
Iqaw will "dp acitance of parallel plate capacitors be affected if area of plates is
d )\ut Ica and separation between them is halved? FSD-2013
As we know that

Ag, .
Cuac = T ....... (1)

As given
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A =2A
ad (K
So equation (i) becomes
C,=2A<9o
a2
VLA
R B
' d
| | } “C'=4C

' || Hence, capacitance becomes four times
(83) Write down the factors on which capacitance of capacitor depends upon.
Ans:  As we know that Cyac = ATE

Capacitance of capacitor depends upon the following factors.

(i) Area of plates of capacitor

(i) Separation between the plate

(ili)Medium between the plates

12.15 ELECTRIC POLARIZATION OF THE DIELECTRIC

(84) What is meant by Electric polarization?
Ans:  “The phenomenon, in which atoms/molecules of a material become electric dipoles on
introducing that material in an externally applied electric field, is known as Electric polarization.”
As its result,
(i) Atoms/molecules are elongated along the applied electric field.
(ii) Net electric charge appears on the outer face of the surface of the material.
(85) What changes takes place when polarization of Dielectric occurs?
Ans: Following changes take place: B y A |
(i) Atoms/molecules become electric dipo'zs, TN | o \o2
(ii) Net charge appears op-the o |te surflce) of | d|°|(GII’I bL_t es 4 wisie, it remains
electrically neutral. fA ' -
(|||)EI€ct|| field is pmduced |h m§ n<4de as bl a8 outside of the dielectric, opposite to
the ! ippued ﬁle”t ic frnlc

(86) _ Whal is\Dlriole? _j e SGD-2013
A_n_:;:l'- 170 egval-bui opposite charges separated by small distance are known as dipole

NV © oJo o

(87) What is polarization and how dipoles are formed in dielectric? RWP-2014
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Ans:

Dipole:

[NUN

£58)

(89)

(90)

Ans:

(91)

Ans:

(92)
Ans:

Dielectric consists of atoms and molecules which are electrically neutral. In the absence
of electric field, the centre of positive and negative charge coincides. Rut-wiien moleciizs
of dielectric are placed in electric field between the plates cf Cc'ohﬁi',ot-'fan i therelis.somi=
displacement occur in the center &% negativé amd Teitar 0f positive chaige.Therefore,
molecules become dipoiz ‘and caostanse, s, <aid o el |
polarized g process.is-called 2lectiiciolarizaticn. -

Two equallgnc opposite ¢he rges separated by small distance

are suid (o {orm dipole.

. " PAST PAPER SHORT QUESTION

Define and write relation for dielectric constant in terms of capacitances of a capacitor.
LHR-2021 (G-1)

What is meant by electric polarization? LHR-2022 (G-II)

12.16 ENERGY STORED IN A CAPACITOR

What will be effect on the energy stored by capacitor if potential difference between
the plates of capacitor becomes double?
As we know that
U.:ECV 2
2
If VV become double then energy stored becomes four times
Prove that U.:%CV2

When Q=0 then potential difference = 0
and when charge = Q then let potential difference =V
0+v VvV

Thus, average potential difference = 5

But potential difference = PE

q
Then E = \i — - [T L P -
q 2 e
or D= 1 qMcl (@) \
As b :.,::\,j. VA v A
NI EI'-. Vg )
W ... ] —2k1

12.17 CHARGING AND DISCHARGING OF CAPACITOR

Show that RC =t?
AS,
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V=IR

=dr CQascv e
-=C

t=9r Vv

\V4

t= RC

(93) Whatisiicle\of eapeacitor i wor ||1g o‘ww:‘ ahlEld wipers of cars’? OR

Why istgrincipleioihing the viorkinig of wind shield wipers of cars?
Ans: The charging » discharging o a capacitor enables some wind shield wipers of cars to be
used intermiitentty during a light drizzle. In this mode of operation the wipers remain off
iqr.a/vekite and then turn on briefly. The timing of the on-off cycle is determined by the
time constant of a resistor-capacitor combination.

'(94). What depend on the slow or fast charging discharging of a capacitor?

Ans: Slow or fast charging, discharging of a capacitor depends on value of resistance
connected across it in R-C series combination. For slow charging, discharging, high
resistance is connected, across R-C series combination and for fast charging, discharging,
low resistance is connected in this combination.

(95) Define time constant for RC circuit. Also draw (g-t) graph for charging capacitor in
RC circuit.

063qp==f===mpff == ===
Large RC

Ans: This time t=RC after which the charge on the 'capacitor grows to 0.63 times of its
maximum value is called time constant of the capacitor.
(96) The time constant of a series RC circuit is t=RC. Verify that an ohm times farad is

equivalent to second. SWL-2013
Ans:  Ohm’s law in terms of potential difference V, current I and resistance R can be written as,
V=IR

Putting | = q , this equation transforms into the equation,

:gR |-\.\,.
o gV ~0 DTN (220
According to equatlonq-f‘\’ _L/\/ '(i.‘) b —

Multlplwrg iquatmn !.,a"ld(m A
A T Y
AR EARNENNE
] .I :J]- \'v | B -

_. rinJAende 10h"r><. farad=1 second

. | [ '!Mne ‘e-chins is the unit of resistance R

AR AN PAST PAPER SHORT QUESTION

(97) Define time constant for RC circuit. Also draw (g-t) graph for charging capacitor in RC
circuit. BWP-2017 (G-I)

36



Chapter—12

Electrostatics
(98) How much is the amount of charge at start of discharging of capacitor and start of ;4'“9:.“.
charging of a capacitor. — DuTé«QOlZ» ;;f?h a_).i 'II'". U
Prove that 1 ohm x 1 farad = 1 second, ., B P”\i‘” ﬂ‘-? |(¢J7§'§TJ) | I,J,h o
rﬁl fFj P |. I'lll "-,I 'illl II'.I I'.ll' '. Illl '.II x“i. || H o
- | I IlIr ll.- II |I | |' ll '. I'.'x I"'-"":_,h_l_',ll'--!' (I |!_ _:I
II| ___‘___.-" -H%\'. II| U A |I L .:E' -
I:.:-:IIII'I.I 'l,II 1'—-,-#::!\'. E._H'-I II'. I". i'll\__ 1 M
,I |I |I II |I 'II II I|| 'I.\-__l. I-\.-—
IR 2
=y '-1\, - xm'nl ﬂ |'-3I'-'J' -
= 5 s *-]F‘“ A
QNN
—
. —— i ! '|I L1
U |I<-:;:3 \ (El\i}ﬁ Il.jl I'-__. L
O\ AN [ (o dos
— D ,-"'f—ll' \'rd-". \ I'l.i"_ l;::;'ll'.l \ |I P
\ ) AR R! [
O a \ \// \ \ (_B \ H}*JIIL
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