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1 wsite two propesties of electsic field ine- (4 Masks)
Ans:- 1 Feld bine stast Jeem +ve chasges
amnd end ot -ve chaxqes- I thexe

s a single chagge , they may staxt
o5 end at oo-

2. Two .{)idd lines cam meves C50SS 2
each othes. "

3. They dond *o*sm amy closed losps:

2. () wosite the statement @fj Grauss’s Law %@5 electsostatics: ¢ 4)

i) Dsaw a diagsam & dexive am expyession Fps electsic field due to
a unypsmly chasged oo plane sheet at a point Neaxs the sheet: (44+3)

@ In a given diagram write the value of
electric 45!1401 Passfng%&gm the susface. (D
Ans. 4y Gawuss's Law- Elecksic ubbmcthb’ou ha
Closed sdusface 13 if¢, +imes o} total chaxge enclosed 1m susface:
= 29
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%a o Suppose these L8 wni%uxmlfj chaxged oo
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- Take a oylindsical gausiom susface passing thyough Sheet:
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3 Delime electsic Jux- Apply Gauss’taw +o obtaim an expsession Jow the
electsic fjeld wmtemsity at a point due to am wnfimitely leng Unifosmly
Charged Stmaight wize: Dzaw the vecessaxy diagzam. [ i++1=u]



fns-  Electyic Jux- Dot product of electsic field intensity amd asea

vectos s called electsic #mt

d= E-3
o¥ sT Unid - N3¢ oF Vxm
b= §E-a

Eleckxic field mtemsity oo leng unifosm chaxged Stzsw'é;}//\i Wwize-
Suppose there L8 wm%omdﬁ chaxged oo

plame sheet with A lineax dnaxse d@ns':{vd-

These 13 a poind P at ¥ L distamce
A Sheet: ©m this poind we want to calculade
N Electsic Jield-
_(I 5 dESnA Cg‘mpe’nem%olfj elechsic %tdd
i axe equal 4m magnitude and oppesite
r i digectien Bo they Camcel €ach other:
v T
i _, dECces cem,f)ernemi' @76 Electsic %ield axe

1m same disection . & disechion off EF 43 L
to the wixe.
— To calcwlate Electsic %fepd we assume a cglmdzsicd gaussian
Suzsface asouwnd wWirse.

9 accoxdimg to qauss Law-
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Y wsite Gawss Llaw-

Ans- ﬂccoxd,(mS 10 this law  Flux Limked coith closed susface is
abways e, £ime @ffcéa) dwcw’ge enclosed by
Closed Suxsface™”

b = =1
&
oy
£.ds = =1
Eo

5. (@) Dexive a velation Jor electyic dield due to an clecksic dipole at a point
on the equatosial plane o} the electysic dipole: Dyaw necessasy diagsam-
() Am electsic dipole of) C})ab’gﬁi ijc exsts imside a sphexical maussian
susface of wadius Lcm- Write the value of outgoing flux Jpem the
Groussian Suzface-
fns- (a) Electyic dield due to electxic dipole at equatosial point -

E,Sim®

Buppose we have eleckyic dipole o?ﬁ P
dipole moment - (P=22a)- we wamt to
Gleulate elec{xicvb{e!d JfW{:E.’T)SH:\Lj ot ¥
L dustamce fegm mid point ofj O

_, Electxic .fydcp at point P due to +9 O‘aargt’f

(F5ad}
E, = K2
Bar

_y Electsic ‘bie,ﬂd ot point Pdue to -9 dwac’ge—
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— E,simo & & sme component o electyic Jield axe equal
«m magntade & opposite m disection o they camcel
each othex.

— B0 Net electyic §ield at point P-

EE‘]_ = E,C@SQ + EQCGSQ
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Ceq = % i +ve to-ve

(b)  Total chasge enclosed by the sphesical Gaussiam Sustace-
Zq = J_NC“J.MC:D
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6 wyite the de,b{mijm'en @ﬁ di pole moment -
Ans- product o magnitude off amy ene chasge amd digtamce blw
both chaxges.is called dipole momemt-

- -
T g P = q(K)
Rq U'ru'f— cm

Disection- —q3to+4

¥ write Gauss’s Law. Detexmime the electyic field at the poimts which
ave ddituated oudside amd inside o a wnifoxm chawged thim sphesical



Bhell- Dsowo Mecessazsj cb'qurams e%j Gaussiaym suxfaces.

Ans- umeozfmhj d»axged thin spherical sheu
C C@mduc’d“oﬁ Lphexe)

Buppose  we have a um’ﬁozrmi? dm’ged sphexe &} a
gaclius R amd chaxged g we wamt to calculate dedczsl'c‘b(dd at

¥ dstamce Vb{em cemtye:

Jietd Untemsity cutside the whetl (¥>R)- Accovdimg to gauss Law-
) [edz- =2
€

(1Y Elecksic

_____

(iy Electyic field untemsity Suxtace (9‘5 the ghel (v=R)-

Eds = =1
o
EQnRd) = ¢
[N
E. - KT
suxface R2

iy Electyic field tntemsity_inside the ehell (3<R)-

Total chasge enclosed by gaussiom susface
is zeso So, electsic #‘elcl mtensity mside

the Sheld will be zeso:
sq9=0

ES E\"ﬂ =0
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8 Rtake Gauss [aw um elechrostatics. Desive am expression eﬁ edectsic
eld due to am mﬁniiebj leng Stsaight wnifos m Chazged wise: Dyaw
Necessasy cuagaam- C £42+4 Masks]

BoArD- 2017 ¢ Supp.)
NO Question asked

{30ARD- 2018
g. CDebL}ne electyic %{dd intensity.  C1MasksJ
_Ans- Electxic {Y‘dd intensity at amy poimt un the electsic 451'6&1 L3 equal
to the foxce acting en a wnit pocitive test chage ot that poimt:
E < TE _u;r'_uf— N/c

d308RD- 2018 (supp)
10- what willbe the value o} elechostatic fpsce Hw two poimt chaxges
whem a c,efnd,uc{q‘ﬂg mediwm is psesent bjw themd 4T
Ans - TIm pyesence 65 medium electostatic -‘ﬁmsce blw two

point Chaxges ase-
Fm = I q,;q.?

Ex e‘b and,ucjciﬂg medium is oo
Do, Fyp=0

44 (@) Defyme dipole moment:-
(b) Dexive enpression to find electsic field wtensity at a poimt en
equitosial lime eb am elechsic dipole: Dvawo Necessary diagram:
Cit+4]

{30ARD- 2019

1R () write Statememt @ﬁgauss law: Dexive expyession @?j electxic Feld
due o umL&‘oKmda chavged oo nen- conducting sheet at a point neay
to -
(b) find fluot 4 Shaded asea-

29 = -1 = duc
=_Z22
¢ ==

d= 1x18° yxm
Eo



13. CDeb&ne electsic dipole momentt

{3oAaRrD- 2020
No q)ues{jem asked

J308RD- 2020 ( Supp)

4. ushat 43 electvic dipole ¢ obtaim the expzession ol the electsic .b{dd
at a poimt on the axial dune due to electysic dipole: Dxaw necessary
diagxam-

s~ Pais &} two equal amd eppesite point dxaxge separaled by vexy
Small distamce 13 called electxic dipole-

+q -1
-— 9
«——q—>

Expwession &} electsic Jyeld at axial lime -

£ E,
Z- > L J— ’ g
a -, - g -} EQ_(.%_;, __________ awual [ime
-q o +q P
(]
<— ¥—-a——>
Xta >

E, 4 electric tield umtemsity at poimt p, due to +2-
P p

E, = K¢
(s-a)R
Ey 13 electsic b{dd untensity at poimtp, dueto-2-
Ep= KT
(s+a)R
Ey &E; ave un opposite disection
By >E}
S0, Net electsic {y‘doﬂ—
E = Ej_ = E,a

E= KT - K1
(¥-a)*  (y+aR

E- K[ &ta)--aR
(x-aR(F+aRR

E- Kg [(?s%a% 2%a) - ui’mﬁzm)j

{¥-a3?
E = Kq [ 5 +a’te¥a -¥3-a quj ¥>>q %
(3yR 5L R
= K y¥a
E CL[ axa
E= K9 (ya)

w3



X3
E = RKP
%3
veckos «fsozm .
E = RKP idnsedifm:- alemg cﬂjxech‘emj
53 di pole momerd
[-9to+q]

15. what is elect¥ic %Lum? Dexive an enpyession @t intensity e{j elect¥ic {y‘ejd
ak any Po'mi due to am oo Limeax Chaa'ged wiye bH Gowuss lavo: Do)
Mecessasy djagmm-

{30ARD- 2024

16- Theve axve 'm eleckyic dipole Bituated umside a closed suxface. The
vadue of) et elecksic Jlux leavimg fLem the closed suxface will be- (iMask)
@) N[, (b) Y&, ©) 2nes dy zexo
_Ans - Zexo

17 ﬂ)e/[)u'ne mjceﬂsfbj @Jb eleckyic %fdo?- obtauvn the %'ozsm.uﬂq jor the i'n{ﬁmsHH
@{j electic %{dd at a point em the axial line due to the eleckyic dipole-
Dyaw mNecessaxy diagyam. (1++1=u)

d30ARD- 2022
18 The sT u“n,&e?fj electsic Flux~ [4 Maxks]
@ NC'm?  ® Nt © NE'M? @) N}
Ans- NC'mR

19. 0 millikan's expeviment, the chazge %eumd em a chaxged dyoplet
was - 6-yxic'ic, them wrwite the numbes @ﬁ electsons im that chaxged
dwoplet- C4 Masks]

Ans - Q= me

n = (P/e

ne 6&uxig'? _ ye-
L HAID Y
l'6x15'3

R0+ wyite the defimition éfj electyic dipole . An electsic dipole placed im
unifoom extesnal field- Calculate tosque: b o DI#RMaxksT
s - ~ 5 07 fqgg




Buppose am electsic dipole 1 placed wn unifosm

electic ,b«'eﬂd E. Dipole momend ofj dipole L2 p amd amgle blw dipole
moment P and E L8 ©-

— fosce on both emd &) dipole 13 equal amd opposite
So, net ﬁoace 18 zexo amd dueto 4t mo txamslatoxy motien im
d).pole—

s &ut Line @ action of both Josce us diffexent
o, Due to which toxque L3 psoduced- Lo, theve 18 sotatiemal
motien occus 1n dipole-

—_—

lovque = force x L diatamee bhw line s}

actiom @Jb%oxce
T <= Fx Ras5me6
T = 2E (RasSing)
< = (2:Ra) ESIMG
T = PESIneG

—

T = PxE

dizecton e‘b T will be L to the both PXE acaozfo%ng

to Rigl\f: hamnd thumb sule.

J30ARD- 2023

2L The ST value ofj pesmitivity of) Jece space ofy vaccum L3 -
a gxiod Nm¥cd b- gx163 Nm3cR

C. 885X16"™ cR/NmR d- 885 x16% c3/nm<
ANS - &-85X16'% */NmR

R A umivfgotsmlﬁ thun chavged sphesical ashell has am electsic freld af

all points . unside it
AnsS- Zexo
3. Bhow electyic field Lune due t» a Bingle chasge (2.>0)-
Ang -
N
/7 i\f{)o same chaxge
_X\O/L q<0 @Ppﬁite
I o
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A The electyic Jlu en a Gaussiam oSphesical sustace &f sadius 15cm,
dsavem with a poimt chaxge as the cemtye 13 ¢. If the vadius of
this csusface 1 tyipled them electsic Juot passing thyough the
Susface will be-

o Zexo b co c 3¢ d: &
fins- ¢

5. The Jbie))d? Lume s (}1} a sinjle +ve daqx\c]e axe xqc:l,iaﬂﬁ _____________ .
Racuauﬂ ouwtwaxsd-

26 Dexive #oxrmdq 45ozr the electxic {)ield due to electxic dipole at
amy poimt e the equatosial plame: Dsaw necessazy diagsam:

- ebtaim an expsession fos the electyic Jield at amy pornt due
to a umifpsmly chavged unfinite plame sheet with the help
@t Gawuss’s Law:~ Dsaw necessasy cliagzam:

ﬂdcufq’emal

‘PROPERTIES  of FIELD LINES

4 field lime stast +ve and emd at -ve chawge-
1:6 thexe 8 a simge chaxge, they may staxt ov end
ot infimity-

2. Electsic fied Lines donot fpxm amy closed loop:
3 Tomgent dvaum em a point em field linedemotes
disection @{5 electxic Jreld-
Y. Two Jjeld Lme cam mevex Cwoss edch other:
T they clid, thexe will be R divections s}
electsic fyield at fotessection poimt, which is not
possible.
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