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Ex1: Two charges 15 pc, -40 pc are placed inside a cube of edge

Length 40 cm. the net electric flux through the surface of the cube is:

a) 5N.m?/c b) 2.8 Nm?/c
c) —2.8N.m?/c d) 28 N.m?/c

~—————— Solution o
g = 15x10*2¢ Oenc = 01 + 02
G = —-40x102¢ =15 x 1072 + (-40x 107*?)
L =04m = —25x107%?

-12
¢ = Jenc = —25x10 > =—28Nm?/c
€  8.85x10"

1001004u.com Qs o gl ;i Iia samm.mjmﬁgw} ,



00966502047005 P24 b s— Zewail —

Ex:2 A charge of 4nc is placed at the center of a cube that measures 0.4 m
on each side. The electric flux through one face of the cube is:

a) 4.25N.m®/c b) 75.3N.m?/c

¢) 7.53N.m?/c d) 13.5N.m?/c

Solutio

Je = 4x107° ¢

aSall aal g an g o (Uaall) Bl Clus o sllaall

4x10~°

O = Jenc = — = 451.98 N.m¥c

—-12
< 8.85X10

6 Jo audi aalsll asdll

— ¢tota1 — 452

¢0foneface 6 T = 75.3 N.m2/c
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Ex:3 An infinitely long line has a charge density of 7.6 nC/m. The electric flux
through a spherical surface of radius R=8 cm whose c enter, c, lies on the
line of charge as shown in the figure.

a) 13.74 N.m?/c b) 137.4 Nm?/c =76 /7~ /R\
/ C
¢) 22 Nm? /¢ d) 130 N.m?2 /¢ ne/m \ ¢/
Solutio
A = 7.6 nc/m hd Caias
= 0.08 m /
' Z_R‘\J}LQM‘M\QA°).?“U5‘JL§HL§})Q‘C—L“‘M

L =2R
Qene = A- L

= A 2R

= 76x10"°x 2 x 0.08 @

= 1216x107° ¢ P
-9
p = Qe o 120 a0 N
€ 8.85 x 10~
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Ex:4 When a piece of paper is held with one face perpendicular to a uniform
electric field, the electric flux was 48N.m?/c. So when the plane of the
paper makes 30° with the direction of the electric field the electric flux is:

¢1
02

Ul
0,
48
P

48
P

¢z
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a) 22 N.m?/c
¢) 12.4 N.m?/c

®
dA E
0, = 0 II
/ [ /
dA
0, = 60 E

b) 13.5 N.m?/c
d) 24 N.m? /¢
-~ Solutio
48 91 =
?? 6 = 60
_ EAcosf, _ cos6,
EAcos0, cos 0,
_ cos0
cos60
-1
0.5

= 48 x 0.5 = 24 N.m°lc
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Ex:5 If the electric field is perpendicular on the square of side of 5 cm length
and E =5 KN/C the net charge on the square is:

a) 1.1x10°C  b) 1.1x10°°C c¢) 25x107°C d) 3.4x107*°C

Solutio
dA E
L = 0.05m A= 25x 1074 m? 6=0 TT
E = 5000 N/C 0= 0 P
® = EACos ¥ = lene Cos 0=1

€o

Qene = EA€,C080 = 5000 x 25 x 10™* x 8.85x 1074 x 1
=11x1071° C
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Ex:6 An insulating sphere of radius lcm has uniform charge density

6x103c/m?>. The electric flux through a concentric spherical surface
with R =5mm is:

a) 300 N.m?/c b) 355 N.m?/c
c) 351N.m?/c d) 215 N.m?/c

Solutio

O ST e ST Al 456 8a Bl p dpeaal) A8 +dJ3 gala

GALQM \}SJSH:\%X';\.\S\M \u\ﬂé\_ﬂ\_\}

4
Qenc = p'V,»M: p'ETERS

=06 x 10_3 X % x 3.14 x (5 X 10_3)3

=314x 10°° C

= 355 N.m%/c

b= Oenc = 3.14x107°
€,  8.85x107*?
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Ex:7 The electric flux through the closed surface as shown is:

2) 3E b) 2EA 00 d) %EA

Solutio

{eddaine (5 ) sie — 4l shaud — CuaSe } Blae aliiie mhis a1 idBigata
ol 13g) i gt BN ¢ b B aliiie daline Jlae Jia

(|)1 d/ﬁ\l 0=90
& = EAcos90 =0 Pl
Gs ) §5, P S >
«—t S dA
9, = EAcos0 = EA 1As o
d; = EAcosl80 = —EA ds 0= 18,V b

dAg

dA
Protal = Z= 1 + G2 + ¢ + Gg + ¢5 + s ¢49:2470

=0+ EA + (—-EA) +0+0+0
=0

*khkkhkhkhkhkhkhkrkrrAkAkhkrkikhkrkAhkhkhkirkrrAhkkhkhkkhkkihkhkhkhkhkhkkikirhhkhkhkhkhkkikihkhkhkikikikhihiki

Ae—go Ot = O L@Th\j@‘ﬁ\ﬂhg

dA 4—@ — (9—e=>OdA

6 =180
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(2) Electric Fields at a points

on a Gaussian surface
Cuska 7 skl Basas JaliS ais o gl Jlaall 50 Glasa

- /JM TN

Osnia Jile mhan | Gsndediaseche | g lnas dn s Sl 5 Ll hanl 5,8

+_+

N
+

+ +
+ +

+
R * *

+
. +
L+

(1) Cylindrical shell

A
2 T

Two concentric cylindrical shells One cylindrical shell

: —_—
““““““““““ A

( 0 r<a
A
E =+ r E=2kl .
A+ 2 F =
\Zkll 2| > b r
T
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Ex: 8 Two cylindrical shells are concentric and
A =4uc/m 1 =5cm, A, =-1luc/m, r, =10cm

(1) The electric fieldatr=3 cmiis:
a) 20N/C b) 0 c) 1.4AN/C d) 3.2N/C

(2) The electric fieldatr=7cmiis:
a) 1x10°N/C b) 2.5x10°N/C
c) 3.1x10°N/C d) 4.5x10°°N/C

(3) The electric fieldatr =15 cm is:
a) 2.1x10*N/C b) 3.6x10°N/C
c) 1.1x10°N/C d) 2.8x10*N/C

Solutio

r=3cm<nr, = E=20

r=7cm rn<r<rmn

E= 2K @ = 209x10° 10 _ 103, 108 NiC

r=15cm >,

E = o Mt 2P| 29504100 4X10_;;51X10_6 =3.6x10°5 N/C
. .
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(2) Spherical Shell
Ay 0 5 )

AL
2 N

Two concentric spherical shells One spherical shell
(o dgg S5 il
e sk
0 r<a 9>
E =« K@ asr<b 0 r<R
r E_
k\q1+q2\ r>b KM r>R
2 = 5 2
\ r r
(aR) A gall 3 Sl st =
E=0 C.L-u.d\ LA&; r=R
q=0oc.A r—lede E s o jalays K05 508 jldCaai o
— o AzR? R o ladiaadi, Q1,08 lbcas

An excess charge on an isolated conductor is located entirely
on the outer surface of the conductor

0 —rcilindl) g3

9 shell JS ak e
we (3
2)Q = Q4 2

3)Q = -0, ) Ll dind JS (g (o pand)
4)Q =0, + Q4
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Ex:9 A spherical conducting shell of radius 30 cm has surface charge density

8x10%c/m?. The magnitude of the electric field at a point 0.4m from
the surface of the shell is:

a) 1.1x10°N/C b) 1.7x10°N/C
c) 2.1x10°N/C d) 3.1x10°N/C
Solutio
R =30cm q =oc-A
= 0.3m = 641 R?
r=03+04=07m =8x10"°% x4x3.14x%0.3
(e} = 8 X 10_6 C/m2 - 9 x 10—6 C p
r = 07>R /
_ . a| 104
FTRE a
g 9x10°°
= O0x10 5 \\\
(0.7) }., ' 4,‘
= 1.7 x 10°> N/C
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B R R R T R R R P P e R P R e P P P S P P R R P P P R S P P R S P P R R P P R S P P R S P P e T

r=0.3=RusSir=0.3m e E calla 1) (dhia g0 38l Juall 1a & ;4 gala
(o sdl) dgaadl syl pladl e E=0 (sS85

Ex:10 The electric field just outside the surface of conducting sphere of radius
80cm is 950N/C and points radically toward the center of the sphere.
The surface charge density is:

a) 2.4x10%c/m? b) 8.4x10°¢c/m?
c) 2.1x10°c/m? d) 8.4x10%c/m?
Solutio
E = 950 N/C q]
E = K—2
R =r=08m r
A = 4nR° _ E.r?
q K
2
= M =676 x 108 C
9x10

69 SV ) € 5e ) ol Jlaall sladl of G
q = 676 xC°10 (-) il dundl oS

. q = -6.76,x C°10 . .
1001004u.com sl o gl b 138 Sanldia iy g agy amu} 5
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q _ q
A 4nR?
_ —6.76><10_82 —84x10"° C/m
4 x 3.14x0.8

B R R R T R R R P P S e R P R e P P R R P P R R R P R R S P P R S P P R R P P R P P S R S P P e T

o —

Ex:11 A spherical conducting shell of inner radius r; and outer radius r,has a
net charge of 3uc. If a point charge of —5uc is placed at the center of
the spherical shell. The charge on the outer surface of the spherical shell

iS:
a) 2uc b) 0 C) 4uc d) —2uc
Solutio
G RPN Lo
Q, =-5x10"° C
Q, =3x10% C

For the outer surface is

Q.
Q =0 +Q

= _5x10% + 3x10°°®
= _2x10% C
= -2 ucC

1001004u.com sl o guaally ) al 130 Sanldia iy g agy aw,.} 14 L
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(3) Charged sphere 4 gadal) 5

Jgaan o aaul de jee il g A e sale e S a0

A sphere has a charge uniformly distributed through its volume.
fK@

3 r<R
E:< R
Kg r>R

r

(sUanall) A saiall 5 S) Hhi Cami <= R

—:daly 43 gala
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T 559 pandl e il At
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3 \
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qurface _ R3
T3
Qin r

R la jlad caian Al <l Jaly dail) a < Q
<R Cus or lajlad o A3 KU Jals il o < Q

=R ghudl
uh Esurface _ B Eout — R3 (2)*

r<R Jala __pEm T Em ToutTin

Ex:12 An insulating sphere of 12 cm radius has uniform volume charge density

of 20nc /m®. The magnitude of the electric field at 15cm from the center
of the sphere is:

a) 324N/C  b) 39.6N/C c) 57.6N/C d) 56.7N/C
Solutio
p _ 201>2< r1nO‘9 c/m’ Q =p %nR3
ro =0 m>R = 20 x % x 3.14 % (0.12)% x 10~
= 144 x 1071° C
- r>R B o= K@

i
_ gy 100 144~ 10710

- 0.152

*khkkhkkhkkkkhkkhkkhkhkhkkkhkkhkkhkhkhkhkhkkhkkikkhkihkhkhkhkhkkhkkhkhkhkhkhkkhkkikkhkhkhkhkhkkhkkikkikhkhkhkkhkkikikhikkk

= 57.6 N/C
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a) Imc/m°

c) 13.5mc/m?
-

=004 m

Loy = 0.15 m

Q =18x10°C

R =77

p =7

Ex:13 An insulating sphere of radius 15¢cm has a net charge Q distributed uniformly
throughout its volume. If the electric field inside the sphere at r = 7 cm is
4000 N/C. the electric field outside the sphere are r = 17 cmis:

a) 67KN/C  b)84KN/C  ¢) 7.6KN/C  d) 0.76kN/C
— Solutio °
R =015m En _
n =007 m Eow R
n, = 017 m 4000 _ (0.17)* x 0.07
B 3
E, = 4000 N/C Eou (0.15)
3
Eou= 7? =000 2(0'15) = 6673.3N/C = 6.7 KN/C
(0.17)2 x 0.07

Ex:14 A solid insulating sphere has a charge of 18uc uniformly distributed

throughout its volume. The magnitude of the electric field inside the sphere at
r = 4cm and outside the sphere at r = 15cm measured from the center of the
sphere are equal .The volume charge density of the sphere is:

1001004u.com  Ggall do yadlly ;hall 1 SaaLha liSay g gy luaila | 17

b) 4.8mc/m?
d) 2.5mc/m?

Solutio ®

= E

out

ho)

Q|

I
31:K 2
R r

rsry
= 0.15° x 0.04
9x107* m®
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. Q 18 x107°
P4 ;T 4 4
—7nR — x3.14x9x10

3 3

48 x 10°% ¢c/m®

= 4.8 mc/m®

4 ) Non conducting sheet
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E,=|E,—E,| | Ea=Ei+E;
E, =E,+E;, | Ey =|E; —E,|
Ec =|E;—E,| | Ec =E; +E,

Al e Bas e~ o JSTE IS s CVIS 02 3y *

= and

Ex:15 Two non-conducting sheets as shown

a
o, =21x10"c/m?* |, o,=14x10"%c/m Q7
1) The electric field at a region a is: b
a) 3.1x10°N/C b) 3.14x10°N/C O
c) 1.28x10°N/C d) 2.65x10°N/C c
The electric field at a region b is:
a) 1.12x10°N/C b) 2.24x10°°N/C
c) 2.42x10°N/C d) 14.2x10°N/C
The electric field at a region c is:
a) 1.28x10°N/C b) 2.56x10°N/C
c) 13.5x10°N/C d) 12.1x10°N/C
Solutio
o 15
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-5
- 21x10 = 1.2 x 108 N/C

2 x 8.85 x107%?

6
_loa| o 14x10 - 0.8 x 10° N/C

2, 2 x 8.85 x 1072

E, + E, = 1.28 x 10° N/C up ward
(2) Ep = [E; — E| = 1.12 x 10° N/C up ward
(3) E. = E; + E, = 1.28 x 10° N/C down ward

Al g (b Al o cils 1) A3 gat

Ex:16 Two infinitely non-conducting parallel surfaces carry uniform charge

densities of 0.4nc/m?, —0.2nc/m?. The magnitude of the electric field
at a point between the two surface is:

a) 34N/C b) 43N/C
c) 40N/C d) 30N/C
~————— Solution o
61 = 04x107° ¢o/m®  (+) W i 7
o, = -02x107° ¢/m* () Ll
E, E;
@  -- -~
9
El_M - 04x10 — = 22.6 N/C

10010061Tom 2852738 L 5 1 Sl iy ) chagy cisile ) 20
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c o]~ 02x107°

) = > =113 N/C
2¢y  2x8.85x10

E=El + E2

33.9 N/C
34 N/C

[ 5) Conducting sheet (surface) ]

Metal plate( J=a z &)

_Q

E — ‘G‘ C=_r +, +
= 2A E,+— —E
2 1

EO + | +

+ | +
E,“— + +—>E;

Sleash oY F—l — E2

*khkkhkkkkkhkkhkkhkkhkkhkkkkhkhkkikkhkkhkkhkkikkhkhkkhkkkkhkhkikkikkkkhkhkikikikkkkkihkikkikkikkkkikikiikkkx
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Ex:17 The electric field just above a thin conducting sheet is 2.5 N/C. The
surface charge density of the conductor is:

a) 1.1x10 ¢/ m? b) 2.2x10*¢c/m?

c) 3.4x10 %/ m? d) 2.8x10c/m? 2
S Solution o

E =25 N/C E = i‘

c =77 €o

c = E- g = 25 x 885 x 1072
22 x 107 C/m?

*********************The end************************
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