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List of Constants and Formulae

Elementary charge,e = 1.6 X 107 C

Proton mass, m, = 1.67 x 1077 kg

Electron mass, m, = 9.11 x 10731 kg

Coulomb’s constant, k = 9.0 X 10°N - m?/(C?
Vacuum permeability, ¢, = 8.85 x 10712C2/N - m?

Electrostatics For point charges: Geometry
0 T ]
|17~E| —k q1q2| _ q1q2| r2l  4me, Ir2 Acytinger = 2771
r? 4me, | 1? T q 1
. ; Atriangle = Ebh
Electric Fields and Gauss’s Law 419
F Ug=qV = leZ Arectangle = bh
E= EE Acircle = T[rz
6 = EAcosf Charge d;nsities
S Q As ¢ g2 V. =—qr3
¢=§E'dA=— L dr Sphere 3
%o o= Q = d_q Veylinger = mr?l
A dA
Electric Potential =0y
AU = W PV ERY
Wy =qE-d
g Uq Capacitors
V==
1 Q
AU W, AV =—
AV=—L=-2L C
q q KepA
1 s
KE = Emv2
dV CP:ZCI_C1+C2+
x = T3 i
dx ¥ Z LN |
AV=—fE ds CS_iCl PN
= ‘| 1 1Q?
AU = - fE ds == L e St
q Ue 5 QAV 5 CAV 5T
Symbols used
q = Q = charge A = linear charge density V = volume
n = number of excess charge o = surface charge density b = base
Fg = electric force p = volume charge density h =height
r = radius or distance L = length [ = length
E = electric field A =area
V = electric potential V = volume

Ug = electric potential energy
KE = kinetic energy

AV = potential dif ference

Wg = work done by electric field
m = mass

v = velocity

¢ = Electric flux

C = capacitance

k = dielectric constant

d = distance

Cp = capacitance in parallel

(s = capacitance in series

U = energy stored in capacitor
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1. the electric field

Depending on the figure, what is the kind of( q1 ) and ( (q2)?

§(42)9 (q1) eoiom bo.JSill Lo 2L

Charge q1 ainsidl  Charge q2 aisuidl a
@  positive negative P RS - @
®  negative positive et E e g
©  negative negative ' i
@  positive positive 8 e

2. the electric field

In the figure the electric field at point (b) equals (900 N/C ) . What is the magnitude of the electric field at the point (a) ?
§ (a)ibhsillaic Gl Jlaoll jhio bo (900 N/C) . g9l (b) dhnsillaic Gyl Jlooll JSill o

+Q
) A "
L 4 L
j—D —>| ‘
@ 3600 ® 225 % ©" 450 @ 1800

3. the electric field

A negative charge of 1.5 x 10”7 C experiences a force of 0.300 N to the right in an electric field.
What is the magnitude and direction of the field?

Samlaily Jlooll jhio o .oupmS Jboo 6 groddlolail 6 0.300N Llojhiao 69 il 1.5 X 107 C loojhsio adlu dinds

@ 4.5 <1077 M€ ® 20k 10% W W8 4.5 x 107 M - @ 2.0 x10° NV/C
to the right to the left to the left to the right

4. the electric field

The electric field lines for a system of two charges is shown below.
Which of the following could be the correct charges I and 2?

Charge q1 aisuidl Charge q2 ainuidl

@ +32ucC —16uC
O -32ucC +16 uC
© -l6ucC +32ul
d -32uc -32ulC
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5. the electric field

The figure below shows the electric field in a region. Rank the magnitudes of the electric field at points
A, B, C and D in the region.

ashiollelli 5D .C.B A blaillaic uymll Jlooll palio sy Lo aakhio 4o sl Jlaoll Gl Sl gags

Y
RN

@ A>B>C>D ® B>D>C>A © -D>C>B>A @ A>C>D>B

6. the electric field

negative charge-2 <10~ C is located in an electric field of 20 N/C directed toward the East.
What is the electric force acting on the charge?
Sainuidl Lle 6y ig0ll aum<Il 5981 Lo . pid] gai &mngo20 N/C ojhio oS Jbo o gii-2 X 10 £0 v PETI)

@ 4.0x10° NEastbyps ® 1.0x108 NEastlsys © 4.0x10° NWestlyie @ 1.0x105 N Westlye

7. the electric field

The figure shows the electric field pattern around two charges of equal magnitudes and opposite signs.
Which of the labeled arrows correctly represents the direction of the electric field vector at point P?

OJ[_JJ]” o.o d_u_mS[_v.x.og JI:LQ.O.” Q.o d_x_ugLnu_o vt Jg:a QJJ.@SJI Jl:x.o.” J?.o.l JS.&L" 2094
§ Pabnsillaic Gyl Jlool aaio olail guon JSiu Jiod i bg0ll omull ]
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8. General Charge Distributions

A large, flat, horizontal sheet of charge has a charge per unit area of o = 25.0 uC/m?2.
What is the total charge of the 0.02 cn? sheet?

§0.02 cm? lmisluo glis Gill dagenll i<l ainill .o = 25.0 4C/m? asluwo s10g J<J dinds ok dysolg dnlaumo 530S dasin

@ o05uc © 26uc © 25 pC @ 50 pc

9. General Charge Distributions
Given a linear charge density (A = 5.0x?) from (x=0.0m) to (x=4.0m). Find the electric charge between
(x=0.0m,x=4.0m)
(x = 0.0m, x = 4.0m) g ailym<Jl ainiill 1ng].(x = 4.0m) LIl (x = 0.0m) cpo(d = 5.0x2) axhaal ainsill a0liS (S bl

@ 1066C © 40cC © 0cC @ 8533 C

10. Force due to an Electric

An proton with velocity 1.55 X 103m/sis fired horizontally across a horizontally oriented charged
conducting plate with a surface charge density of +3.0 X 10715 ¢ /m?.

) what is the magnitude of vertical deflection of the proton?
yn\'”_ub
T ambwiiagasRealin i o alago axitd s S BashIES x 103 s de iy otay T L]
o —s S oiard) il Gl o dbgl. +3.0 (XF10715-Cfm? sqlis
@ 49x 1073m ® 0.5cm © 27X 107°m @ 2.7cm

T1. the electric flux
A charge is placed at the center of a cube. What is the flux of the electric field through one face of the cube?

@ 0 ® 6q¢o © 4 d =1

o 6¢gg

12. the electric flux

A flat surface of area 3.20 m? is rotated in-a uniform electric field of magnitude E = 6.20 X 10> N/C
Determine the electric flux through this area when the electric field is parallel to the surface.
E = 6.20 x 102 N/C OJImoroJﬂmoJJmSJ[ADODJgM 3.20 mszm_oeJa_umeJa_m
.abull Gjlgo ol Jloodl yg&; Loaic gl JUs Gyl Gonill 10g]

@ O0Nmz/C ® 1.98 x 106 Nm2/C © 1.40 x 106 Nm2/C @ 6.19x105Nm2/C

O 0509886279 & o capell Culiiiy
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13. the electric flux

A charge Qis enclosed by a Gaussian spherical surface of radius R. If the radius is doubled, the electric flux will
QJ_}_mSJ]@_D;uJId!_D ¢_}Ja_0_”m_mm_cl_o_1 IJ! A’o‘}Ja_om_momgla Qg}SeJo_uuq_lo[:u) Qmﬁdl

@ reduce to half ® remain the same © increase four times @ be doubled

14. the electric flux

A cubical Gaussian surface is placed in a uniform electric field as shown in the figure. The length of each edge of the cube is
1.0 m. The uniform electric field has a magnitude of 5.0 X 108 N /C and passes through the left and right sides of
the cube perpendicular to the surface. What is the total electric flux that passes through the cubical Gaussian surface?

Sibeall bl ool plnal
—> 4+ g
e — ——>
—_

@ zero ® 3.0 x 109 Ni?/C © 1.5 x107 Nu?/C @ 2.5 %106 Nu?/C

15. the electric flux

A point charge sits at the center of a cube. The electric flux through one side of the cube is(5.0 X 104 Nm?/C).
What is the charge at the center of the cube?

@ 44 uc © 2 T4 © 1.6 uC @ 3.2uC

16. the electric flux

According to the figure, at which (8) the magnetic flux equal approximately to(0.5EA)?
0.5E A 58 3l dad () sSin (0) 435l ol 2ie (i) e alaie

i

A
[0l
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17. the electric flux

According to the figure, which of the following is corresponding about the electric flux from surface A?
$ obhudl go Gyl §oaill go Glgis cils Loo sl JSidl Gl hloicl

@ Px

_ @ Pk
d)max

5
Pmax 4

3 ® ¢ 4 © ¢
5 5 d)max_

5
3

18. the electric flux

The diagram shows a ring in a uniform electric field passing through its surface. The ring rotates so that the

angle it makes with the field changes as shown in the diagram, the angle made by the ring from position (a) to
position (b) is 0 = 17, what is the electric flux ¢y,?

09 LS Jboll go lazini Gill dxglil e cuny ddlall jgai . lasdaw jliag elaiio Gupas Jbwo oo apih ddls gy JSadl
$bp oyl goaill jhso Lo 0 = 17 sgluci(h) gagll ;0 crawnl gl LI (@) o)l o dpilll aaladl el il asgll J<adl

@) (b)

E
N E) ‘ g
\wob \ s
N N
Einstein AE g

¢, =12 Nm?/C b = - NmC
@ 9.60Nm?/C ® 16.8Nm?/C © 15.7Nm?/C @ 12.2Nm?*cC

19. Special Symmetries

The magnitude of the electric field due to an infinite, flat, thin and nonconducting plane of
charge is (1.55x10’N/C). Assuming that the charge is uniformly distributed,
what is the charge density on the surface of the plane?

g ailypmS dinuiy ygadico « Jogo juc g Hilmill us) adruo a9l e I LiLpall Jbowll jhso
§ adoudl Lle dinuid] 40liS Lo « olaiils acjgo ainuid] ol aljiols .(1.55x10"N/C)

@ 3.10 x108 C/m2 ® 1.55x108C/m2 © 1.37x107C/m? @ 2.74x107C/m?

O 0509886279 & o cipall Gulii
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e PAPAR PART
According to the figure, a cube that has Volume 0.001m’ in a uniform electric field -
(E=3x107N/C), that is perpendicular to the plane of one face of the cube. ) 1
A. What Is the magnitude of electric flux passing through the black face? /.
B. What is the total electrical flux through that surface when charge q = 3.2uC place in the centre of cube

caeSall JSpo 54 = 3.2uC ainill g Loaic pbadl i JIs LIyl vl g Lo B

Considering the intensity of the electric field lines shown in the figure,
-Jidl 6 el iyl Jlowell bbglas a5l bl
A. What are the signs of the charges qi, q2
q2 ainuidlg gl dinsidl cgi Lo
B. Ifthe q> charge is equal to (6.0uC). What is the charge of the q1 charge?
§q1 ainsil] jhéo Lo(6.0uC) sgluwi g2 dinidl ciilS 1]

I
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A conducting spherical shell with an inner radius of (4.0 cm) and an outer radiusof (6.0 cm)
(6 0 Cm)Q:aJ[:x_” OJJQ_B wnig (4 0 cm) QJ.:)I:l_” OJJQ_E) @nj J_og.o OQJS oD

A charge, q is placed at the center of the shell causes an electric field at the inner surface of the shell
Jogall Glshll glhullaic oyymS Ulao giis collell ous jSyoaic @ dindd] gas

which has a magnitude of (60 N /C) and points toward the center of sphere.
8)81 jSyogaiaziyg (60 N/C)ojhiso sqluy

- Calculate the magnitude of the charge q and determine its kind.

Two parallel infinite nonconductive plates were placed in air, as shown in the figure.
Sl 56 82590 g LoS celgmll b usilmi U galingo 11é lyjlgio ylog) @i
Each plate carries a uniform charge distribution. Plate 1 has a surface charge distribution
dgadaw dinis gyjgi o) | pglllcilimiull Lolriio layjgs Jooy o9l JS
of (— 9.0 uC/m?) and plate 2 has a surface charge distribution of (— 8.0 uC/m?)
(= 8.0 UC/m?)asolnw diniis gsjgi o) 2 aglllg (— 9. 0uC /m?)

- Calculate the total electric field at point (‘b).

A -

P (b).abasill ic SN iyl Jboll Gasl-
- :;:,i“,‘,.b

plate 2 plate 1

G
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