)

(3)

(4)

(5)

(6)

(")

(8)

9)

LR f:'ir;m"ﬂ-rﬁ'mcs
TL'T'LW!mm

N[ Coulomb’s Law

11

bl unit of permltt|V|ty 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
(8) F= %
1 a0,
4re, r
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?

©) F-

% |
| 1% % d4
TRR 1

(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) 8.85x 10N m?2C?
(d) 8.85 x 10*12 |\ﬂ. C|

The unit of relative Permittivity e. for water is, | [ LAC
(a)Nm Lc? LEINmE 62
(c) Nm* G- = Y (d} no urit
The rétation for 'rhe fm ce m g rned uin efefative permittivity e, is given by
() r¢=—_— (b) F_ﬂt

[ g L e
(c) F=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)

e, f24) [

(22)

(a) one half (b) %times
(c) double half (d) none of these . "
The value of relative permittivity—, for vacuuim i ' '
(a) 78.5 (DA
1 AW LoAdy 10206
The vatiz2 bf K dependd upon' .
(a) quaritityotichargas’ ' ) (b) nature of medium between the charges
(cy.both a and k - (d) none of these
" \ha Fivst measurement 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 =\
(c) -2/3e (d) e ] v\ [
Value of g, in Coulomb’s law is | | DBK-51TE5T)
(a) 9x10° Nm?C™* _ (n 8\ 8tix! Ufl’ C IJ EE o

(c) 9x10° N*m%C A V(@ a5 <19 cie |

Presenc Of dielectric beivieeh t Ivo che rgw always DGK-2017 (G-1I)
(a) redus Ces th 2 alg curic force) | (b) enhances the electric force

() Goes! not aflignt hlectrit-force (d) doubles the electric force

R l."‘:‘ baheen 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:
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MTN-2019 (G-I)

(a) Electromagnetism (b) Electrostatics _
(c) Magnetic Induction (d) Electric fiele ||
(23)  The number of electrons is one cstlomb thargadiis '2qual to! MiN-2022 (G-1)
(a) 1.6x10°*° (k) 6.28x10
(c) 6.25x10 \ - d) 5.25%10%
(24)  The force betwesin twe, che rgns is 26N 'and ifihe dielectric constant 3.6 value is
inserteq, ther; folct reauces to — RWP-2022 (G-I)
(a) zaro | L L b (b) 72N
To(e) 25N - (d) 10N
(250 | \f tive 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 -
L L 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 s~
(@) infinite _(b) zero —_—n ALY
(c) positive - (d\ mgat.vn VAN e
(29) The direction of field lin¢s aroun a charge frqliy | ' N
(a) radialy inward 'RYFAR! (b} vadialy vaard
() parallsh, |\ — ~ | ‘Y antr parallel
(30)  The unit gi ekecti |c mtens t/ |” '
(A)™MC L (b) NsC
RMNGE | = (d)NC*
{515 “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




R
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(33)

(34)

(36)

(37)

(38)

(39)

(40)

“1

(c) Electric Intensity (d) Electric dipole

The direction of electric field Intensity is _

(a) along the direction of charge (b) perpendicular to-iie di ection Sf force
(c) along the direction of force ) | (d).none i these }

If the distance of the point fremicire poiint .",.narg'ie i»é.corn?'s'%., the Electric field in

intensity/becpmies

(a) half AR (b) double
(ci ; tines| |\ (d) none of these
Sltatic 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-11)

(@ 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’ @ 4rg, r?

- S0\ Electric Fieta ) ingsT

S _in case of two identical point charges by

The electric fizld Tinks\are
certzin digtanie :

b _ﬁeji-;urved | (b) straight
“fd) 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)

The electric lines are farther apart where field is

(a) strong (b) zero

(c) weak (d) none of these ,

As electric field lines provide information vhout lhe Elettl ic" force exeried on a
charge, the lines commotr:ly,caller: -

(@) lines of-strength AR - ’b iines-of field

(c) lines.afiforce ' _ (a) lines of flux
In cential Iegion i a pare lle! plate capacitor the electric field lines are
(@), bprpencicuiny ' (b) parallel
\ '_\() 0ty Jgonal (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 draw:ria the| Tiela'lires | :
(c) Tangent drawn to the field lines—. L (d)elligse 1rem tn ’hefrnld fiest -
The tangent to field line it any pu: it Gives thé IR |
(a) force ofglectric field | \ / /| || | Ybj directi i0noi electrl\, rield
(c) malnityde af-glectria field .| | " {d) none of these
The electris f-e.!d has ' '
_. (@ bhe cimensicn.t (b) two dimension
AR () i_r_'ruﬂ_ dimension (d) dimension less
I 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 uc on its surface, which is uniformly

dlstrlbuted the value of E at its centre is: - ARWPR-201905:1),
(a) 10NC? (b) Zero [ | L
(c)25NC? i L Ex3o O NeT - -

The idea for electric fielc-{ines wag'oreposedby, | 41 % | DGK-2017 (G-1)
(a) Henry YA ~\(b) Michae! Earaday [

(c) Anipert Y (&'0hm

VENTFRY TEST MCQS
TheTigure helo'w shevis two-point charges, +Q and +Q. If the right-hand charge

CYveiel eceant,ine electric field at Point P due to +Q would have a strength of E. With

e right-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)

i
R

(64)

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 {d) nozzle of 5i u‘f heoc- { =

Aluminium is an excellent ~ [ R

(a) conductor \ =/~ ()insutathn | '

(c) semi-ceaductor | \ A S {d, diode--

The sglecig] dry pane u3=d in Xaf| ou >nkyyCalled

(@) toner % 40 A ' (b) drum

(@) charging el(m‘tr_(‘d'cs- ' (d) gutter
Jirhirk=2etprinters, the droplets are passed through

{a) 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)

(63)

(69)

PAST PAPER MCQS

Seleniumis a _GRW- 2019 &

(a) conductor (b) insulator [

(c) photoconductor ) [ (d) semi=condustor |

The word “Xerography” . means \ BRI SGD-2017 (G-1)
(a) take photograph _ (Ndrivritind: )

() writing by maching |/ \Ad}, paisi something

Photo ¢znieriand-inject pr mt=r ai< the application of. SGD-2020 (G-11)
(a) magnesicmi | _ (b) electricity

(<), elzctrornagretism— (d) electrostatics

Photosepier and inkjet printers are the application of. BWP-2022 (G-I)
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)

{'6)

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?

(c) NmcC™* (d) NmC™ . (A
Electric flux would be negative when 7% — " N [ ) O
(a) Ais perpendicular to E- o () Aid aipng E

(c) both aand b \ \y fd} 'ANisant parallel =E

The el =c1-r iC Tl 1h| oaqh ¢ ny cles,ed tirface- Jepends upon the
(a) meciuiy, oinlyy |
(b) gharge mly

“ e yredivmiara charge enclosed by the closed surface

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

@) f = EA (b) fE: A
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(77)

(78)

(80)

(81)

(82)

E A
© =1 (@) == |
PAST-PAPER MCQO5& | - :
S.1 Unit of electric flux i3 EERIERR MTN-2022 (G-1)
(@) NmC™* _ YA by Nreth s T L
C)Nm* Gt | Y W (ANFC™
Electric tiu it mdximarn, vhen angic petween E and surface areais:  FSD-2019 (G-I)
(a) 07 WP e (b) 90°
(cr180° - (d) 45°
“S! Grit of electric flux is DGK-2022 (G-1), RWP-2022 (G-11)
(@) NC™? (b) N.m*C™t
(c) N.m.c™* (d) N.C*.m?
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
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°

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 - e e e
(a) charge x area | (pYcharge faiee, | T | L
(c) area/ charge ' — (d) ct arqe/vclt )
(85)  The flux ﬂwough any_clo; .ed Uy hcn ISy VA T ihiztotal cliarge enclosed by the
closed su;r' ale—~"_ " - Y ,
L1 L '_. '\-_. 2
@\ ||\ VD (b) =
e ! - - &
Jr | [\dnel ' () &,
(56)" The mathematical expression of Gauss’s law is
1
a) O, =— b) &, =2
(a) @, 0z, (b) @,
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(c) @, =Qs, (®G%=9-
&, 1
(87) Electric fluxis a _ [ |
(a) scalar quantity - (hYvestor quartity
(c) linear quantity (d)incne of theses |
(88)  Flux through the closed surtace/depeids upar
(a) shape)f the surtace, ' (=5 geometry of the surface
(c) indenenient o1 shape\arig geomeuy (d) all of these
(89) The-nterior of a hollen'chiarged metal surface has
B el ravimunt-enarge (b) small charge
“(d)'w0 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

(@) ¢ = (b) . =
&, r
k g,
© p="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 |
(95) Electrlc intensity due to an infinite sheet of chargc_e IS niven tfv | | 77 | Al
(a) E_ S (r:' . .-.I (,)\ L A_&I_E .l . - .
210 \ == 'Ic.l. LT | |
© E_Eg-‘# PR AR _<d_} £y
(96) Electrif | nter s ty due to onmsub.y charge plates is given by
@ g= S VL) e () E= 5 ¢
4| 2 i,
N @) E= 297 (d) g asy

(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




Chapter—lZ Electrostatics

(98)
(99)

(100)

(101)

(c) quantity of charge inside the sphere (d) surface area of sphere
PAST PAPER MCQS _
Electrical field intensity between oppositely charged parallsiplgtes s
- \ (GRW-2022<5-1)

(a) 27 (OERA)
& . . | AL -
o T . &,
(c) 2, . AR o
A rubber nall'cf radius 2em has a charge of 5pC on its surface, which is uniformly
distinibuea, e value of E at its center is SGD-2020 (G-1)
“d) 1 NC (b) 0
(c) 2.5 NC™ (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) -
&, 6‘90
q q
(©) e, (d) e,
What will be the new surface density if electric intensity is increased to 3 times?
(@) 9o (b) o/3
(c) 3o (d) o/27

(102)

(103)

(104)

(105)

(106)

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

(a) AU :%o (b) AU =q,AV
©) au=2Y d) y= AV
Ar

0

Two charge -10C and +10C are placed 10cm apart potential at the centre of lina. "~ |

joining two charges is

(a) 2V b)-2v_ 3N | e
(c) zero R O T T B
The difference of potential pnerav=ser-unit charge isicaliec, |

(a) electricnotential Y\ /4L YD) potential difference

(c) absdlute poteatial’ ~ | - .\ | all of these

The relatipn _T\YS cailed.s

"._'Qa.)';_)_')ta 1éai 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)

.
(209)

(110)

(111)

(112)

(113)

(114)

(115)

(116)

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

1volt= ,
(a) JC* (AN GRTRRE
©C¥ . AR FARIREC e
An ECGiracords~_ |\ 11 T heL Agen Eaints on human skin
(a) voltage Ha! R (b) current
(c elactric Fiiux . (d) all of these
Sllhunit 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 = % then negative sign indicate that the direction of E is along the
(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
@ v,- 4pt, () v, == 4

' °r k r
© Vv =kl (d L !

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 e

calculated by using

(@) E= DVd ’b) E—_BV SN | 7= -
(; ! ) -
| --'_ F * 24
© E=2Y N\ 70\ (e 9:—-

. \ ,LS T PAPER MCQS
When a c.wle iric inateriz :'is'inserted between the plates of a capacitor, the

~ potential omf_e “ence between the plates. GRW-2022 (G-I)
(@ .C1024 1ot 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
{22D)
(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 diagnostic-tastior tie.warkingor §in'i--2017
(a) eye (1, heait |
(c) brain _ (a\ !unr*a
Electroretinograpiiyas.used fur whe fic gnoslf o abnormality in the BWP-2019 (G-1I)
(a) Eyes ' TR (b) Ears
(c) Fhroat R (d) Heart
' '_‘-‘H 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.
$ilmm
-6V

What potential should be applied to the upper plate to create an electric field of_ -
strength 4000 Vm™ Upwards in the space between the plates? :

Topic 12.10:

(125)

S |
11.2G)

e

(a) +22 V (b)-10V __— || PR =
(c)+10V - L (A)=2270 AN R L
NN T - Elrciron Val:
1.6x10T° 0 isquél to | | 1 |
OEABRIBIERE R (b) 1 volt
BN R LA (d) 1 N-m
“Zlectron volt is the unit of
(a) energy (b) potential gradient

(127)

(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)

(13

(131)

(132)

(133)

(134)

(135)

Topic 12.11: 5 A v T VAN [ Ao~

(136)

(137

11
|

(138)

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

The electron volt (eV) is the unit of- 1 - CRYW-2531 (G-11)

(a) electric current (v efactric 2nergy |

(c) electric potential YA (d) electricidter

The product, of charge aind potential ‘Gifterense is SGD-2017 (G-11)

(@) flux \ |1 s sl (b) current

(c) eneryy ' ] (d) power

If ah elestron.is vu,ceierated through a potential difference of 10 V, then energy
“gainia-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

Eléotric ani Gravitatinhal Forgs.
Electrrwfc g forcp ascumpared to the gravitgtionartorce is
(a) Versavaal |~ | TN ~(b) very strong
(©equal |4\ L L (d) half of the gravitational field

Iftni elzciriciaad graV|tat|onaI force on an electron placed in a uniform electric

\likid 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

13



(140)  Gravitaticnal force cannnt )c |\ FSD-2022 (G-I)
(a) mass depengerit {5 distance dependent
(c) Shieided (d) Stronger than electric force
TN ENEE
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? = 67nv, (d) r? = 9V,
2pg 2p9
(146) According to Stoke’s law
@ F= 2 prf o) F=TEA~N [ 75 \ o=
3 | --.Iv. . .I I.."-'
(c) F=6phrv (©)\F= Y 0
| J \ _mgo
(247) The oft dmp i M'lh]mn’: =xr°ri'*n=n* i °q>pended by
(a) nuctea; forca and grayitaviohai-iorce (b) gravitational force and coulomb force
(3) ¢ |=ct. sf tIL forgeand Trictional force  (d) none of these
_ ININ PAST PAPER MCQS
148 T is required to suspended a proton of charge ‘q’ and mass ‘m’ in an electric field the

Chapter—lZ

Electrostatics

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

force

(d) none of these

(b) repulsive foree

| (dA)rore o these

PAST-2APER MCQOS, '

strength of the field must be:

@) E=19
qv

LHR-2019 (G-11)

(b) E==2
q
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(c)E_n?g (d)E—qE:/

(149) The mass of oil droplet in measurlng chame in Millikan nﬁﬁknwl is calciilated bv
PTIN2322 (G-11)
(a) Stokes’s law (), Chulorn’’¢ 1ew!
(c) Newton’s gravitational favy | /| - (d) Fardday’sraw

SENTRYTEST MCQS
(150) A pipton (mafs,= 1.37 107" kg) on entering in a vertical electric field E is
Sharancad, T c.l the electric field strength is
M) 0T vmt (b) 10" Vm™
(c) 107 Vm™ (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) gravitationa ﬂf-\lo | | AR
(156) Capacitance of parallel plate capagjtor d)e nat depenc upcns, * | A
(a) separation of the plates™ ! = 7 () arzaof the! platés
(c) medium hetween the plates /| (d} natare.of the materiat-of the plates
(157) The u iit)cf cacgeutanca N T A Wi V" B
(a) 1Y | '. VoA L (b) Farad
| \() Q (d) all of these

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

15
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Agl’go
© = B
(159) The expression for dielectric constant is given by [ |
Cmed B \ A A Cnc .
(a) gr vac (l.)' ‘ \ C.1el
©) & £, '»c RLR (g ~— 1
i | Cvac x Cmed
(160) The ab#ityofia ca paciter tGstore charges is called
(a) rductame (b) capacitance
[ BN "_\() resisance (d) conductance
(1.6%) 1 Pico-farad =
(a) 10°F (b) 102 F
(c)10°F (d) 10" F
(162) If dielectric medium is placed between the plates of capacitor, its capacitance
(a) increases (b) decreases
(c) remain same (d) none of these
(163) When capacitors are connected in series then the effective capacitance
(a) decreases (b) increases
(c) become zero (d) none of these
(164) If the distance between the plates increases the capacitance
(a) increases (b) decreases
(c) remain same (d) none of these
PAST PAPER MCQS
(165) Coulomb per volt is called: LHR-2021 (G-II)
(a) Ampere (b) Joule
(c) Henry (d) Farad
(166) 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
(167) The capacitance of a parallel plate capacitor is independent of

(a) Area of plates (b) Nature of metal of plazs.

(c) Separation of plates _{d) Dielectric et moen Dldtes :
(168) The graph shows the growth of chai g“ Wlth oo*em al dI""I rence newvee ] platps Tie area

under the graph shows ' \ \

B

MOy Y | e ‘Capacitance (b) éeparation of plates

(c) Energy stored (d) Electric intensity

Topic 12.15:
Electric Polarization of Dielectric

(169) The increase in the capacitance can be done due to
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(a) parallel combination (b) series combination
(c) polarization (d) bothaand c
(170) The dielectric consists of atoms and molecules which
(a) have electrically positive charge on the avzrage
(b) have electrically negativa charge on theiaveiage |
() are electrically neutral n *the-avaréig? ;
(d) none-or tinese W (.
(171) Two ec=al and onposita charijes separaied by a small distance are said to be

(a) tripcle ot ) (b) polaroid
= (€ rioncpcle - (d) dipole
(172, When2te molecules of the dielectric under the action of electric field become
Jh aipoles, then the dielectric is said to be
(a) unpolarized (b) polarized
(c) charged (d) none of these
(173) Due to polarization of the dielectric the capacitance of the capacitor.
(a) increases (b) decreases
(c) zero (d) no charge
PAST PAPER MCQS
(174) 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
(175) 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
(176) 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

(c) CV, (d) None of these
gl’
(177) Due to polarization between the plates of capacitor
(a) E, decreases (b) V, decrease | ([ _
(c) o, decrease ] —d) All_nflthe—se 11 7 \os="

Topic 12.16:Js

40T 1) Enerijy Stdred ira Capacitor
(178) Inachérged ¢apecitor, the energy is stored in the form of
(' _gefi-,T-agrf'eti-t ficld (b) electric field

AR (<)) riuclear field (d) gravitational field

(179) 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)

(d) energy density
When potential in a capacitor rises from 0 to V, then average potem‘ ai i ffere Fee 157
@V A b) -V .
V +V '
dy =
© . @3
The eXpress' on for-eriergy|density is \
2 2
@ze _\hey 0 <c, =21
\ S 1
f = S d) = =5
9 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 i
A capacitor is fully charged and disconnected from cell. A dielectziz isplaged/ | |
between the plates of capacitor, such thatpolarization.sccars. What liappa ned Wil

capacitance, voltage and energy swred i capav ithr! raspg tiveiv? \
Capacitance’| | _lweltage— '\ | '\ E@ro y
(@) -y lncrease . |\ |/ __ry_*ai= AN increase '
() [ Incigase oy “nGEciease Increase
Ly e Docr pase | | N decrease Decrease
L(dy (regse.— decrease Decrease

N fa Dagitey IS 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
(b) U/4
(d)2u

(@) U/2
(c) 4U

18
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(188)

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 pruuuced R
joules WI|| be -

(a) 4 x 10% ] {b) 4 x,20"J '

(c)4x1072) (d) 2\x 10;&1

Topic 12.17

(189)

(190)

(191)

(192)

(193)

(194)

(195)

Charging and.Crscnarging of a Capacitor

If RS is srnall) then'czpacitor will be charged and discharged
) slowdy - (b) with medium speed
(2) 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) Logarithminal'y'
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ANSWER KEYS

(Topical Multiple Choice Questions)
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1)
Ans:

)

AN

3
Ans:

(4)

KIPS TOPICAL SHORT QUESTIONS
12.1 COLOUMB’S LAW

What is Inverse Square Law? - - ;
Inverse square law states t4ai a physical guantitl i inversety preportional to the square of
the distance from the sourc? cf tnat phivsical quanticy. I

. 1 . I 1
i. Coulemibs law -, od —- Ii. Gravitational law F; oc =
r

ri
Hovi the orhit\cf plercts will be modified, if the planets were electrically charged?

S\ planat widi maximum charge has central position and all other planets will start

2,biting 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 Fiexerted on q; by gz .
Let f, is the unit vector directed from g to g, then A
Uy /
F21 = k ql 32 $21 -------------- (1) "
r " r @
Let r,, is unit vector form g, to g; then pr= K% % $ Qs
12 QZ ql F12 = - " @ '/’
s
from the figure ¢,= - ¢, putitin eq. ) @ q
uw
I:21.2 =-k qlrzqz I,’\21 -------------- (3) Fi2

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¢= %

So equation (i) becomes - = | |
_p 9.9, PRIl N
Fé¢=k 1%
ey

E.-',fl‘.: 4k ': E {

fFetaF |

" WHende s torce is four times the original force.

v |
.II-\.‘:J |
W | Wy

5
1 i

ANS:

‘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)

Ans:

(")

Ans:

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

F oc uQp -----=--=m-mmme- () -
S — (i)
r
From egp(¢) and (i}
GG ||
F OC. -
'.:_. 'F (.,‘]2
Fl=Kk =

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 ¢;.

F! — i 1 qqu
- 2
€ 4dre, v
and F'= L 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
e, 1

o]

3 ;

N

When distance between the charges is doubled then new force s~ B
2 1 L -- =11 . i . | [ ) -

! oL A ™

Fot L T
Aite, 20 :

_I -?v_ll',.' IIWTq_W
1 "11\ 2 ) .
Itisiine force betwken-two Similar charges when distance between them is doubled.
Y __‘__ ) -Ii':].—li

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)

Ang:

(11)

Ans:

(12)

(13)
(14)
(15)

(16)

Ans:

a7)

Ans:

“whicn its effect can be felt by placing a unit positive

PAST PAPER SHORT QUESTION
What is Coulomb’s law and effect of dielectric on Coulomb’s law? __ RwWR-2015750+i),
Describe the force or forces on a positive point charge wnsd [.,'c.CEd between \pargsi
plates. (a) With similar and equal citerges (n) M) cpposms and equal charges
| B\WR-20%2 (GH), FSD-2022 (G-I)

_ 1ma1mm

Define éleqtricifield
It,"i5 | spece, ar' region around an electric charge within

charge.

Dots surrounding the Positive charge indicates the
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-I, "~
Distinguish between electric field and electric field intensity. < RMWE-2072 (’(1 I)'

ma!z:mmmnm [CE

Define tu?“tl ic fieiaiines Wiiat'i inforrnation 4lo tiiese lines prOV|de’7
Imagin&y sined diatvnitd, in cflcatn thig-wath of test charge when it is placed in the field of a
source chaige are cailed dlettric field lines.

L amgent 10 vield lime at a point gives the direction of electric field at that point and number of
“alla¢tiic tield 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)

(20}

(21)
(22)

(23)

(24)

(25)

Ans:

(26)

Ans:

(27)

Ans:

(if) The tangent to a field line at any point gives the direction of the electric fleld at
that point. _
Comment on the uni-direction of electric line of force. .. | 5GK-2017 (G- S
Ans: The direction of electric field.lines at\arly poini¢an befourid vy diaveina targent on
the field lines and as we kiicw tangent atany Uoint -ha*m onl"r cne direction whether line
is curved or straight. . L
. RAST P A\PE'\ SHORT QUESTION
Write fitve 0"ope rtixs\of\elaciric lines-Giiorce.
—~SwL-2019, GRW-2019 (G-I), LHR-2022 (G-1), DGK-2022 (G-II)

§2ectricytield Tines provide information about the strength of the electric field. Describe

electric 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”. Therefore e |

copying process is called xerography.

In xerography, we use a dry black powderttoner) whiciiis grwn r'eqat.\e ‘hcrm and
selenium coated cylinder when exosied tolight ¢ get pLS itive chargo t \eri-tsier stlck with
the page and heating rollers are 1sai Tor pErinanany mp’e ssion. |

Write theqdigmes of main paits of ketegrarhy and-diaw its diagram. MTN-2019 (G-11)
PhotoCanker dorisists of OHLW iing pats. '

i) Lamp, |5 4 1D) Orury |4 iiE) Seienium surface iv) Toner v) Paper  vi) Rollers
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(28)
{20}

(30)
AnNs:

31)
Ans:

(32)
Ans:
()

(1. \Wisen area i rmlrall'el to electric field:-
\ I'ﬂ arca 1s held parallel to electric field then number of lines

paper on which e

e,y Image is printed

.-’/-\ST PAPER SHORT QUESTION

. I.J*~ inouiish L:{ween conductor and photo-conductor. SGD-2017 (G-11)

Wme the names of main parts of xerography and draw its diagram. ~ MTN-2019 (G-I11)

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:- e ny
If an area is held perpendicular to electric field, > 9 ! ’: s
then 0 = 0° - TN I:—__—-t:_»“. L

®, =EA cos 0 _ PATUL AW L e | 2
D, —EAcosO° L\ --.. 7\ — l____j

o, =FA || A
In this : >|tuct|(r h e numbe -Df lines* passmg through area
is maxirauin,

passing through it is zero so we can write as —> *_..
®,=EA cos 0 BB
as 0 =90°

= EAc0s90°
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®, =0
PAST PAPER SHORT QUESTION _ m !
(33)  What are factors upon which electric flux depends’) LHR 20‘ /(G- I* MTN-2058.(G-E

(34) Mention two situations of vector areé in elestii G TiL. |\ DGEK-2017 (G-1)
(35)  Define electric force and electric f!iix SO BWP-2019 (G-11)
(36) Define eleitiic flux alsc wr‘_te dovvniits 31 unit. | ~ DGK-2022 (G-II)
Mﬂﬂ l‘f_il.'@ THROUGH A SURFACE ENCLOSING A CHARGE

12.7 GAUSS’S LAW
«.:'.‘_:';1 L:'OLq e.ectrlc flux through a closed surface enclosing a charge depend upon shape of
the surface?
Ans: NO, Electric flux through the closed surface enclosing charge depend upon magnitude of
charge and medium only.
(38) Find flux through a closed surface having no charge?
Ans: By Gauss’s Law
f= Lo
e0
Q=0
Hence, Flux is also zero.
(39) State Gauss’s law.

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

e0
charge enclosed in it.”
. 1
lLe. Pe= — 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
surface is calculated as
¢e - ¢1 + ¢2 + o + (I)n
=4 %y + S
€ € -
_ 1 I [ =
- _(q1+q2+ ------- +qn) -
So
=1 <
g, ','_',—_3‘_,'1 -
1
X t)tc,l cha! ge enc oaed by surface.
".:_0.
[ hA

12.8 APPLICATIONS OF GAUSS’S LAW

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

(41)

Ans:

(42)

(43)

(44)

GRW-2019 (G-I1), (FSD 2013)
] .

80 [ |.

=0 (Since q =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-2059 'c 1), 4R 2042 .(C_ﬁ;-.;;,

12.9 ELECTRICPOITENTIALS "
What is meant by equipoder|tizi suriaze? Doithey 'ntm sest 'gach| ot her’?
If the p(,‘tvnual ¥-5 emry mmt Ln the;' sunrmn is"same, then it is called equipotential
surfacef It is i pLS‘ ibje \for IW’J .,m{dCES to intersect each other because there would be
Ao aluns of rotentizt-at a smgle point, which is not possible.

) AN r!‘)_a Susalute 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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Electrostatics

(47)

Ans:

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

EEG stands for electro encephalography and ERG stands for electra rmnu qraph\z SO VAL

both of these graph is drawn between potentlal difference 2 *me . .'
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(48)
Ans:

(49)
Ans:

(50)
Ans:

(51)
Ans:

(52)

Prove that 1 Volt =1 newton

meter coulomb

Joule/coulomb

meter
Joule

raeterxcnuilorb
rewthnix meter |

meites  coulsinb
nRwion

LHS. =

N =———=RH.S

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

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 -
The quantity " gives maximum rate of change of potentlal with, ulstonce e'suse-
r .

distance between two plates is minimum. 1{7¢ called-as poientialgre. Jllun O\ =
So electric intensity is equal-to negative o rad lert of pt tential, :

Negative sign indicates that the divéction ¢T = i5'aleny cebreast *‘.g thHntIal

Differentidte betwear: eiectricpeiential'ard-elestiicpotential difference.  GRwW-2019 (G-1)

Ans: “Absolute- '*0 ertinl ereldclric potéi Itiaiat Anypoint in an electric field is equal to the work done

'.I-\.jl
& |
\ '

in bring! ng 4 unit “-viz ¢harge'Som infinity to that point keeping it in equilibrium” is called
giechilic p)ten*la ¢ttharpoint.

' "-."I’o*e| Itial Gitference between two points A and B is given as.

VBfV = W
qo

If we take point A is at infinity, V4 = 0. So the electric potential at point B is
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(03]

A

(54)

(55)
(56)

(57)

= (5R) ,'
[ 4"

(59)

(60)

Vg — 0= Ve
d,

VB:WB°O 1 _ '.I

o
By dropping the subscripts
or simply _
YoLAY
3 AR
Both.poten Jal ard notertial-dirference are scalar quantities because both W and q are scalars.
AV

1 -[) f)-jﬁ L| C'+ E ;—— GRW'2019 (G'II)

Ar
Let us consider electric field between two oppositely charged parallel metal plates.
The P.D. b/w these plates is

AV =Vg—Va BT+ ==
v *
AV =L 6))
qo +q,
i DA ! *qo IO A
= Fd cos 180° (since 6=180°) N I [ I P

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
If plates A and B are separated by infinitesimally small distance Ar, the eq above comes as
E=- AV (i1)
IR

PAST PAPER SHORT QUESTION

The potential is constant throughout a given region of space. Is the electsicTield zero ¢ e

zero in this region? Explain. LHR- 20:7(G 1), SGB 2017 ((.--H j _)("< 20%7-EEy
Differentiate between electric poten |a| and aiaci] c ot en I'-1| d|1 'Fer ance. ""’\/v 2019 (G-D)
Prove tha ::_ﬂ —\ \/ RIRY W GRVY- 2019 (G- ||) BWP-2022 (G-1)

J - [ e,
Do eleci] .ro_m‘: té _r.d 10 no'to, reg"or'r ofkigi potential or of low potential?
|V LSIR-2021 (G-1,11), SWL-2017, DGK-2022 (G-I1), LHR-2022 (G-I)

'JJU“ne ¢ lerlc potentlal and give its S.1 unit. SGD-2017 (G-I)

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:

| L5

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 ciecivic figi ana,
potential increase or decrease? _ DGK=20L7 (Cl I;, _n—“? 2042 L34
What is EEG and ERG? ' TeARINAR S5=2022 (G-1)

10 &L ECTRON Vel T

Electrcii yaltiis aluniv of enzryy.orpotential difference? Explain?
It is.unit cfierergy, witich-isused in atomic physics. It is the amount of energy lost or
(|a red by anielre fn)n when it is moved b/w two points having a P.D of one volt.

s a6 107

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 (Vs-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)
=16x109Cx L —~5n
AKE=16210"0)
This energy is called 1 electren yaii s
~ 1 1eV=1:6x107% | | A
Conveiti1 Joufe s ito &l >clropns /di-:_. : GRW-2014

Aswekn(;w 1R
IR °§.’='1.6><10‘19J
NI '
! ;719 eV: 1J
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:

1 = !
| | %
|

A particle carrying a charge of 2e falls through a potential difference of 3.0 V. Calculate
the energy acquired by it. SGD-2017 (G- |), SW1:=2078,
Define electron volt and prove that 1eV = 1.6 x 109 .

) BV\P- 2017 (u-l) RWFE22022 (G-11)

1211 £l id GroviatidoskPorces

What r=-the Differences b?.;weon e andTg?

r‘r.‘lﬁ;‘m =KTION FORCE ELECTRIC FORCE
! {1-g 15 2wy 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 (Gr!‘, e

Write two differences between electrical and graV|tat|onaI forces.
SWWH_- ?'037 FoD 9”"'f -1)

y’r N L LIKANISIMETHOD

Descrikze ing principle of Mlﬂhkm s wil drop metkod.
the basigsnkintiple-af Millikin s.o1tdrob tizethod is that the gravitational force ‘Fy” acting
on the crm.ot 1t equal 0 thM!sctncaI force

F=F

qE =mg

12.13 CAPACITOR

Define Capacitance of a capacitor? Write down its units.
Capacitance:
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\/8)

Ans:

(79)
(80)

(81)

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.” - ) '
c=2 -

Units: S.I unit of capacitanct is-Tufac (F) azfined as “Chalge-sf oae coulombs, given to

one of the piates of a.parallel\nlaie capacitoy, preduses a potential difference of one volt

between them, ¥ '

F=1"
\Y
S Eraciical appllcatlons submultiples of farad like pF, nF, uF & mF are used as unit of
deCItanCG
What is capacitor? Define unit of capacitance. SGD-2015

“A device which is used to store an electric charge and energy is called capacitor”

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 electrlc v

field between plates so resultant electric field decreases
AV = | |
E= — - A N s
d = [ &
So Potential difference betvicen piates d:uea s du= r:) depeasv iry electric fleld strength
then by formula LA .
VN i{'.="~§)—'
= \ o L A
Capacitanee, will increese, | !
IHaw will '_:apacit:mce of parallel plate capacitors be affected if area of plates is

 Uputiléa and separation between them is halved? FSD-2013

As we know that

A .
Cuac = T&‘ ....... (1)

As given
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A =2A
d!zg -'..
2 _ |
So equation (i) becomes ] '
C,=2A<9o v
T2
VA
. \RATE
N "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: I
(i) Atoms/molecules become electric dipoles, N B B O P e
(ii) Net charge appears on-the oi |te surfice, )f d|°|(CII’I bLt as i whiie, it remains
electrically neutral. \ \
(|||)EI€ct|.| fleld ks MU(E'j m me neide as LY ~II a8 outside of the dielectric, opposite to
the ! ippued ﬁle”t ic fnnlc _
(86) _ WWhalt is\Dt! r.olu" AR SGD-2013

ARG 0 e pal b opposite charges separated by small distance are known as dipole

VAV © oJo o

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

Dipole:

(<)

(89)

(90)

Ans:

(91)

Ans:

arg, suid 10 {orm dipole.

Dielectric consists of atoms and molecules which are electrically neutral. In the absence
of electric field, the centre of positive and negative charge coincides. But-wiien moiect:zs,
of dielectric are placed in electric field between the plates cf caDasi|or the there lis sas
displacement occur in the center o7 negative anr teitar (o1 pnsitive cnaige.~Therefore,
molecules become dipoi2 ‘and_..saistance, s, <aid 't el |
polarized aitil process.ic-called slectricipolarizaten. '

Two eqiiai gnc. Opposith charges separated by small distance

_ 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

Thus, average potential difference = 0+V :%
But potential difference = PE
q .
Then PE _ v : -
q 2
1 .

or 'P'.[' = = q\/ R T (1)

As hiE! oW |
A -_‘, F’,E."—l—Cv‘ __________ (2)
1AV 2

12.17 CHARGING AND DISCHARGING OF CAPACITOR

Show that RC =t?
AS,
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V=IR
q_ |
9-¢
t=9d R Vv
\V4
t= RC

(93) Whatis icle\of espeacitoriin workiing of wind-shield wipers of cars?  OR
Why isigiiincipleibihind the veorke'gof wind shield wipers of cars?

Ans:  The charging / discharging'oia 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

L fqr.a/verite 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.

~ v,

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 I = T this equation transforms into the equation,

:QR .
t ] v . | | ; -
or R:ﬂ ~() b \ N -
q | "I. F _: \ .Il 5 i 1 L k -
According to equation q ='CV, S=0/\ (i)
Multiplyirg equation Gyanc (i) / M
b v'_‘ I;(-- I- ) I. -\.xml 1
RCt—/-—t‘.f.g_:-t WL )
ARV, )

Heride 1phivixi farad=1 second

J N | | Wine el shimnis is the unit of resistance R
W |

| 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-1)
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How much is the amount of charge at start of discharging of capacitor and start of

(98)
charging of a capacitor.
Prove that 1 ohm x 1 farad = 1 second..,
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