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thickness of disc 1s tand it cames a unitform volume charge density p. The external electric field in the

space 1s given by E = Kr where K = Constant and r 1s position vector of any point in space with

respect to the ongin of the coordinate system. Find the electric force on the disc

U%F R 590 %1 9% 1 T8 YR & 99 2 1% 793 39, x-HAY9 $ I 1@ 99 7495 $< (d.0.0) 92
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U Calculate the energy required to take a test charge g from infinity to apex A of cone. The slant length

1s L.
FAA® 999 H 91 UF T W HA A9 Q THH! T{H Hag W UHEHA 9 | Hell §37 ¢ | UF 4
HEAY @ F 70 J I & 99 A 9% @11 ° EGvgF FA1 F1 TUE] HIFAC | TS FI o L T
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5. A thin wire ring of radius r has an electric charge q. What will be the
increment of the force stretching the wire if a point charge g, is placed

at the ring’s centre?
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A point charge q 1s located at the centre O of a sphencal uncharged conducting layer provided with a
small ortfice. The inside and outside radn of the layer are equal to a and b respectively. What amount

of work has to be performed to slowly transter the charge g from the point O through the onfice and

)

INLO iy
UF T4 1AV , UF 459 qUE ga e ATaiea e 9 & wee W a7 st 3R am

e FH91: a 3 b ) &= O 1 3@ #1 5191 a% 91 - 91 ™= 34 9 9 7 %14 =231 86m 7
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A cavity of radius r s present inside a sohid dielectric sphere of radius R, having a volume charge
density of p. The distance between the centres of the sphere and the cavity 1s a . An electron ¢ 1s Kepl

inside the cavity at an angle 0 = 45" as shown. How long will it take to touch the sphere again’?
Rf‘r’nam,\ CIRGE )mmmmrmmm; 27 fT?ﬂ’ﬁW’Tf’ﬂmfwm T
A Tfew & 21 F W4 A a 1 TR FTER e F 5= @M ¢, 45° F FI0 W@ ¥ ) ENE #)
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The intensity of an electric hield depends only on the coordinates x, y and z as follows :

fdt faea & %1 daa Faa FRImHl x, y 991 2z | 7= 91 A & ©

_ i . (\l o,\_.l°/l;)
C();\E{/_, & %QD - E=a— —t Ui
\ (X" +y +27)

The electrostatic energy stored between two imaginary concentric spherical shells of radn R and 2R

with centre atorngin is :-

%71 R 9 2R 914 31 FIe9i® h=a1d Merwic ®ml f99a :25 gafa<g 7 8, 999 9i9qd @y
Sl &1 JI9 B

4ne a’ 2ne.a’ _ me.a’ e A
(A) (B) (C) (D)
R R R 2R
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A conducting sphere of radius R and charge Q 1s placed near a uniformly charged nonconducting

infinitely large thin plate having surface charge density o. Then hind the potential at point A (on the

l T

surface of sphere) due to charge on sphere (here K = 1 , 0, = ¥,
TE, |

U#H R 590 a9 Q HE9 % 9& MA F1 YS9 HAE9 996 o el 350 o5l gae g9EY Hraferd
HATET® 12 % U9 1@ A ¥ mE | A # w5 a1 9w W e T A w fava g
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The electric potential in a region is given by V(X, y, z) = ax® + ay® + abz’. ‘a’ is a positive constant of

appropriate dimensions and b, a positive constant such that V 1s volts when x, y, zare in m. Letb = 2.
The work done by the electric field when a point charge +4uC moves from the point (0, 0, 0.1m) to
the origin 1s 50 pJ. The radius of the circle of the equipotential curve corresponding to V = 6250 volts

and z = v2 mis o m. Fill o2 in OMR sheet.

fordt gt | fagga favwa &1 91 V(x, v, z) = ax® + ay® + abz® g1 &z siran €, sief “a’ 3faa famsi aren
Ueh YATCHS 3TeR & T91 b Ueh YATcHF TR sH YR g foh VAl H sef x, y, z WX H B A1 b =2 ¥
S16 U +4uC fag smawr &t fag (0, 0, 0. 1m) T geafag % & 53 Sian § o faga &= gra faan
FTA S0 I 81V =6250 e a9l z = /7 m & GITd GHfGWE 95k % g1 i 59491 oo m 2 Al o 1 HH F1d
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(4 vertices, 4 faces), if 4 equal charges are placed at all four vertices of pyramid of side *a’.
afe et a o T fqufas & =9 9wl w2 4 899 3man @ fTu 913 @ v fyeeen faufas
(4 Y9, 4 Fetah) 9T U viTY 97 feoq smaet 9 & 9 o Sega /@ &1 i s Sifs

Now

Ans. F = g V6 So\lwe \.'\ 1-2 mint
g (4nea” )
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Q
contains a point charge 6 located at its centre, Which of the following graphs best represent
)

qualitatively, the vanation of electric hield intensity E with distance r from the centre.
591 R % el Haea & S99 3Ed4 ° 3699 Q Ua H9H 49 4§ faaid § 991 359 &5 W U&
Q

f‘fP;atrém'h

o 1 faea &1 digal E 991 %5 ] g4 r & 944 Faii9s Jal 370 2 ;-
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@ Consider a uniformly charged hemusphencal shell shown below. Indicate the directions (not magnitude)
of the electnic hield at the central point P, and an off-centre point P, on the drumhead of the shell.
faa 7 wefvia aasy smafvEm Agmearsr F:19 1 fgar 193 ) 33 $v w wia $3ia fa<g P, 3
(F & sfafe) fag P, 7 fagm & =1 fewmd (ufeamo =) @t -

AN

Ans. (C)
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on a rough inclined plane in the presence of uniform vertical electric hield E =
TAMHE m & UF Yied & o4Fd: ATv@E T30 W +q 791 —q HE9 71 98 UF Gie! Ja-dd W&
S gaEy faga &7 E &1 Iuftafa 9 areas | wa @ £ %1 99 @

mg mg - mgtant 3 Zou 3 28
(A) l (B) 2 (C) 24 (D) none / %18 971
\ - -

Ans. (B)
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@ The surface charge density of a thin charged disc of radius R 1s o. The value of the electric field at the

O

centre of the disc 1s 5 . With respect to the field at the centre, the electric field along the axis at a

.
-1

R . .
distance /3 R from the centre of the disc

(A) reduces h_\ 710.7% (B) reduces h) 3‘.’. 3% (C) reduces h} NO.O% (D) u‘\lll(L‘\ h) 1 3.4%

O

f1 R A6l U Yael A IHdl W Y3 AE9 996 o ¥ Fhdl # ®a W faga g1 wmEE

g1 % W faemm &9 F 9y 9dl # F A Ay B sEfew /3 R 70 W faga 49

(A)70.7% 2 A8l (BY293% a2l (O)R6.6% TZAa el (D) 13.4% 52 Sra1 £

Ans. ()
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volumes. Each has radius R. Point P hes on a line connecting the centres of the spheres, at rachal

distance R/2 from the center of sphere 1. If the net electric field at point P s zero and Q 1s 64 pC,
what 1s Q. (in pC).

fora o 21 219 et 2910 7 & o9 Srgaal | 3ray v 99 =Y | faaia B vls FI e R B 2
&l % 5 1 24 arell 1@ W Me | % % 9 57a 30 R2 W s fag P w3k #i@ faga a3 9=
B a9 Q, F1 WA 64 uC A A Q, 1 WA (uC ) 71

(A) 64

Ans. (D)
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p = Ar, where A is a positive constant. At a distance of R/2 from the center, the magnitude of the
electric field 1s

UF R 50 % M W faumE 369 996 %5 9 30 & 91 & GHE9H € J99q p = A, T8 A TF

g fadie €1 %= 8 R/2 380 W fawga &= %1 uftam @ e
(A) Aldne, (B) AR/40¢ (C) AR/24¢ (D) AR/ S¢g.

ESOO83
Ans. (B)
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L alagiapn lUr U(’.\ll"llb lU. UL 10 0D9
Three charged particles each of +Q are fixed at the corners of an equilateral triangle of side "a’. A
fourth particle of charge —q and mass m 1s placed at a point on the line passing through centroid of
tnangle and perpendicular to the plane of triangle at a distance x from the centre of triangle.
EEq A91 T9% Fadh 4 A arel U @ W H3Ys & %2 9 x 90 W —q A1E9 991 m T99H F U
e FO @ S © (fewdE)

Magnitude of resultant force on the fourth charged particle 1s

zH 99 FrafvEa o 92 gfoordt /@ %1 9fEmm 2

! 27ﬁ (g
PP

J.T ';." (;‘ 4‘
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-
N &

Ans. (C)

For small oscillation the period of oscillation of fourth particle is
N9 FN T 7Y B B AFARIE B0

Ans. (A)
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and -p , respectively, are placed such that they partially overlap, as shown in the higure. Atall points

in the overlapping region :- [JEE-Advance-2013]

(A) the electrostatic hield 1s zero hT
(B) the electrostatic potential 1s constan! —3 C }\OY &pﬂa |SE a‘b

(C) the electrostatic field 1s constant in magnitude ; d\/\
: _ ¥ |
(D) the electrostatic held has same direction O \, Qf\.
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positive line charge density A are kept parallel to each other. In their resulting electric hield, point

charges g and —q are kept in equilibrivm between them The point charges are confined 1o move in the
x direction only. If they are given a small displacement about therr equlibrium positions, then the

COrrect statement(s) s (are) ” I‘J‘:-z\(l\illlt‘t‘-.’."l.:l

(A) Both charges execute simple harmonic motion

(B) Both charges will continue moving in the direction of their displacement

(C) Charge +g exccutes simple harmonic motion while charge —q continues moving in the direction

of its displacement

(D) Charge - execules stmple harmonic motion wnie charge +¢ continues moving in the direction
of 11s displacement

fea g o 0 21 fegfaat Taen i 2 599 ) 339 J490  USaETE EE JEy u e o (9 )
& =Y A7 UFH-TH F /EEEE @ 7 ¥ EEEEn g 99 g 99 % 6E A@Ee a1 8 596 50 W 3T
fareqa &7 [Waaq1 | 78 7U ¥ | 9 3139 Fad « 7 8 99 g@wd §) 972 @ | 39 grema 9 913
o faenfra so s, ad fassg B (8) ¢ | JEE-Advance-2015]
(A) 211 3199 9T smad i 01
(B) 2191 3789 39 faeamga 51 7o |8 993 81
(C)+q STy "I 3raa e wom St q HTay 9 fEearea %1 fevn | swea wm
(D) ~q FE9 JTA AEA Wa FON FAH -+ A FA9A [T w1 7w | =em w@m
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Consider a unitform sphencal disturbution ol radius K _centred at the onrigin O, In thas distibution, a

spherical cavity of radius R, centred at P with distance OP =a=R — R, (see figure) 1s made. If the

¢lectric field inside the cavity at position r 1S E( 7). then the correct statement(s) 1s{are) : \-/
[ JEE-Advance-2015)
(A) E 1s uniform, its magnitude 1s independent of R, but its direction depends on

(B) E 158 umform, its magnitude depends on R, and 1ts direction depends on

(C) g 1s untform, 1its magnitude 1s independent of a but 1ts direction depends on 3

(D) g 1s untform and both its magnitude and direction depend on
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radius R, and a hemisphere of radius R as shown in the figure. The electric flux through the conical

)):]

P (in SHunits). The value of n1s

surtace 1s
~1)

U Arav]  F9En UF 92 gaw 5 50 g3 B, 3 39 h 3 3nuw e R 96 UE 36 9 991 e

Il([

R F@ 3ea | fAiHa ) yeasn | | ia fage e & 0F 73 (SI THE H) 7131 n F1 °R
0'.

A Hiad | [JEE-Advance-2022

AW 3

T e——"
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density AL It prerces a thin non-conducting spherical shell of radius R in such a way that the arc PQ
subtends an angle 1207 at the centre O of the spherical shell, as shown in the figure. The permittivity
of free space i1s £ . Which of the following statements 18 (are) true ? |[JEE-Advance-2018)
7- 34 & WU U 33 SITETE Wl Uael =T umvn-\‘nmlu\nng| a7 97 UFEETH TETY A9y 99
(uniform line charge density) A ® | 72 a7 R 5991 2@ u&% 9o sr=ner Mg &9l (spherical shell) %1
§H YN 9Ta ® T 391 (arc) PQ, MHTE &9 & =2 O W 120° &1 0 5=1a §, w0 fe o3 1 3

T ¥ R STET E 9AYd@F (permittivity of free space) ¢, 1 Frerfafan e 9 A

FAM(A)TAHRE(D) 7

hint

- P i
(A) The clectric flux through the shell s J3RA /g,

(B) The z-component of the electric field s zero at all the pomnts on the surface of the shell
(C) The electric tlux through the shell s V2 RA /¢,

(D) The electric Lield 1s normal to the surface of the shell at all points

(A) F191 | T A qgA T (electrie flux) Y3RA /g,

(B) 99 63 (electric ficld) 31 2-92%F (z-component) FIVT & 9% (surface) 9 A5 w = ?
(C) F191 | T AN S O (electric flux) V2 RA /e, ®

(D) Fga 437 (electric field) F9 % Y2 % |9 9= W #4497 (normal) #
£ES0227
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+2a, respectively. A positive charge q 1s placed on the positive y axis at a distance b > (). Four options

7 N
of the signs of these charges are given in List 1. The direction of the torces on the charge g 1s given in
List I1. Match List I with List Il and select the correct answer using the code given below the lists. \/
[JEE-Advance-2014]

List-] List-11

Q. Q. Q. Q, all posiive +X

Q.. Q. positive ; Q , Q negative X

Q.. Q positive ; Q, Q negative _ +y

Q. Q, positive ; Q. Q, negative -3

1L 3TP}W().,(‘),,Q‘HVII()‘W3TIWW%,\ 'ﬂ&i‘%'ﬂi’f??'lm:\ =-2a, —a, +a 791 +2a W @
?;TT.%IW’M‘JWW{\ HGWI\)l)T’TWW?IMWTT‘WTWmWIﬂf’ﬂél
AT YT A qen R T q=- 109 9 e 2 gH=-1H gE- 13 gatea s an gt £ 54
faq T FE & W9 Fiw ge fawey g - [JEE-Advance-2014]

-] -1
P) Q.Q.,.Q,Q, T4 ¥EV €| +X
Q) Q,.Q wAEwE. Q. Q, Fmay ¥ X

- 1
- ..

(R) Q.,Q.* AT Q.. Q HumEay ¥ by
S) Q,Q wrEaweE;Q, Q, Hmay ¥ -y

Code :
(A)P-3,0-1, R-4,5-2 (B)P4,0Q-2. R-3,S-1
(C)P-3,0Q-1,R-2,. 54 (D) P-4,0Q-2, R-1,5-3

£S0221
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