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 : ةدالما ةسارد ةقيرط
.يييييرررررورض ةمكارلما مدعو لوأب لوأ تارضاحملل ةعباتم -١
 ام مهنيلاح شمو ديلما وأ لانيافلا ىجا اذإو رتباشت ةياهن لك نيلاتولاا لح -٢
.يرورض ريتك تامروف اولحو مهيلع تقو اوعيضت
.اوطبزته تامروف اوتسرد اذإً ايفرح تامروف مث تامروف مث تامروف مث تامروف -٣
.ينقفوم للها ءاش ناو زيكرت اهدب سب ةلهس اهقح اهوطعاو للها ىلع اولكوتو -٤
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Chapter 21:

q=+ne. , n=1,2,3,….
e=1.6x10 c.
q=-1.6x10 c.
q=1.6x10 c.
m=9.11x10 kg.

——————————————————————————————
Repulsive force:

Attractive force:

——————————————————————————————
Electric force:

K depends on :
1- medium between q1&q2.
2- units in the air (vacume)=k=9x10 N.m/C.

——————————————————————————————

——————————————————————————————
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——————————————————————————————

——————————————————————————————
Gravitational force : 

——————————————————————————————
If we change proton into neutron so we will have a positron, e.

If we change neutron into proton so we will have an electron, e.

——————————————————————————————
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Examine
⑳Ip-

fep
-> Fep

⑪ ⑤ Fep
. d ②

·

p
= largest a > b.

=> In the situation C ,
is the angle between the netforce and

line of less than or more than 15%? less than us

↳ 0 = o because Fep 7 fep.
d D

Example

·
⑰

↑ Q Q
-2

=> So fi= Rr2

=G
6. 67 Xi0"N

. m2 /kg2

- ↑

GC
=

Uploaded By: Menna Tullah JayousiSTUDENTS-HUB.com



Chapter 22:

———————————————————————————————

———————————————————————————————
 : لداعتلا تلااح
ً.ابلاغ رغصلأا ةنحشلا نعً اديعب امهنيب لصاولا طخلا جراخ : )ينتبلاس وأ ينتبجوم( ناتلثامتم ناتنحش يدنع -١

.رغصلأا ةنحشلا ىلإ برقأ امهنيب لصاولا طخلا ىلع امهنيب ةفاسلما لخاد :ينتفلتخم ناتنحش يدنع -٢

.ةرشابم امهنيب ةفاسلما فصتنم : ينتيواستمو ينتفلتخم ناتنحش يدنع -٣

———————————————————————————————
Electric dipole: 

P=q d.
Vf = vi+at
Vf = vi +2ad
d = vi t +0.5 a t  

F = m a
E q= m a
E= m a 

W = F.d=F d cos 0
W= q (E.d)
W net=   K.
W = 0.5 m(Vf-Vi)

———————————————————————————————Menna Tullah Jayousi
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Potential energy:
U = -P.E
U = - P E cos 0 .
Torque:
  = PxE
  = P E sin 0.

—————————————————————————————————————————
1- linear charge density : 

2- surface charge density : 

3- volume charge density : 

—————————————————————————————————————————
Rod :

—————————————————————————————————————————
Ring : 

—————————————————————————————————————————
Menna Tullah Jayousi

Example) = 24x3y
E = 24 +y

T= Y Y

· E I 2 3 o = (zerok
- (wroy + (4/k

210 = um

hel,
.

=) & -1-
--

-9
- - ---

·Ess 1------ ⑨
L

-----

X dq = Xdxx -

E=&
a(L+a)
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·
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Disk: 

———————————————————————————————

———————————————————————————————
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2dE cost

↑ T dq=d~.
pdesiredEsinGC

Ca=

Z

Ad

->si :E]
aifz> R => Eso

.

dif M7lz =) Es

F= 1
.
64X10"m

,
7: 0 . 851 glcm ,

E= 3 . 2x105
.

851 = N

·The drop in equilibrium>-o.
the mass of the drop, P = YTRP .

Fe-mg

!
⑤ If it had an additional e so

Eq = mg. q= -ye .

3
.2x105q=+(1 . (4x106)3X851X10. Fezmg. more upward

9 = 4. 91X10
%9

q = ne

=
q =

- 3 -
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———————————————————————————————

———————————————————————————————
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vi= zokm/s = 3000 M/s.

E= Go NIC .

---
&

V
-0-E

t t s 1 .
5/109s Vf = ?? AX = 3.?

T

⑮
&
- t

m =9. 11 X10
: 31.

& &

-

·
& dEy = dEsin x = 5:

.
D sing

, XRdEd Se or

=- sin -dq sing das rdo, 5-
~2

Jds = &q
-

r2

ord = dq .

I

·==-XI =7

0 = 90(-j) .

x= = 15X181
25X10X80

X = 1 : 2x10510.
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———————————————————————————————
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m = 10x0 kg , q = 80c
,

E= 130003-G000g) .

vi = 0
,

t = 3.

F- ??

①= qE = 2
. 4 xi* -U . 8X10"y = 4

. 37x18"
.

fx = maX. fy-may
2. 4 X 10"

=
10X16aN . S-4 . 8X10"

= IoX16ay:

ax = 2 .

4 X109 ay= - 4 . 8X189 .

②XX = vixe + 1ax + 2

= o + 112 . uX109(9) = 1 . 08x108.

sy-viyt + 1 ay
+2

= o + t(9)(4 . 84159) = 2
.

16X108 .

⑤ UfX : Vixa at

= o + 3X2 . 4x109 = 7. 2x109

ufy = viy + at

= 0 + 14. 8x10% X 3 = 1 1 44X108.
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—————————————————————————————————————————

Chapter 23:

Applications on Guass’s law :
1- spherical symmetry:

E due to a uniformly charged conducting sphere:

—————————————————————————————————————————
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- Electric Flux 0-EAcose ·(efy

-Jed =.(g()(i))

=Aft

- ⑮
-

-

->-R

R
. %s

Eat vTR= Eat r= R=N2 N

Eat VCR = o. :
·
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E due to a uniformly charged nonconducting solid sphere:

—————————————————————————————————————————
2- cylindrical symmetry :
E due to a uniformly charged infinite rod .

—————————————————————————————————————————
3- planer symmetry : 
E due to a uniformly charged thin infinite nonconducting surface:

—————————————————————————————————————————
4- a charged isolatd conductor :

—————————————————————————————————————————

Menna Tullah Jayousi

Fat /R = JEdAs
- 1.=R

&

FatR Ec
Jedt- Polume Tir

.
EsorL

↳ jet=Af
EA + EA I

# +

&

inside& inside = o.

Foutside-

-
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5- E due to a uniformly charged conducting sphere:

—————————————————————————————————————————
E due to a uniformly charged conducting sphere :

E due to a uniformly charged nonconducting solid sphere:

E due to a uniformly charged infinite rod :

E due to a uniformly charged thin infinite nonconducting surface:

A charged isolated conductor: 

—————————————————————————————————————————

—————————————————————————————————————————Menna Tullah Jayousi

↳ Eat rCR =o .

--R2
-

↳ EatYMn Es
=
L

- -u
R

Eat <R = o. Eat ryR=

F- R . E.

E-mo

E=2

E=

Atotat = 1 . 84108.

#forone face-o8 = 3 .
01X109
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—————————————————————————————————————————

Menna Tullah Jayousi

E-
-3103N

↓-2 . 38N

Uploaded By: Menna Tullah JayousiSTUDENTS-HUB.com



Chapter 24:
F = q E.

—————————————————————————————————————————
V due to an electric dipole :

—————————————————————————————————————————
Potential due to a continues distribution:
1- v due to a uniformly charged rod (line of charge):

—————————————————————————————————————————
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=> W =qV .

W= q.s . = -luf-vil.

I

F

Wa =
-qE ve = -JE . ds =

D 2

V = E 5/2 wolt . vf-vi = -fe..

E= V=

= =qd ,
d = 2a.

①
~

"
·)g V =0

-

for 27a => V = KP· &juy

-22 O
r .gl

~

V= X In) --1

L

V= R(X - d] i
X = CX

L
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2- v due to a uniformly charged ring :

3- v due to a uniformly charged disk :
—————————————————————————————————————————

—————————————————————————————————————————

—————————————————————————————————————————
Potential of charged isolated conductor:
1- the charge inside the conductor =0.
2- E inside the conductor =0.
3- E near the outer surface = 

4-all points have the same potential.

—————————————————————————————————————————
charged isolated conducting sphere :

—————————————————————————————————————————

—————————————————————————————————————————Menna Tullah Jayousi

25.
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③
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g t

->
X Exo.
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Eo & · X
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E

X

* 2
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En

Es -

5-R ,
+50.

·
Est ,Ess vn

R Use↳ Vinside
Einside-o .

L
R

S r

Eoutside
:E Voutside= R

qV jetiki = WF + kf. a momentum magnitud= p = mu .

I mi ·
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Chapter 25:

conducting sphere 

Parallel plate capacitor:

Spherical capacitor:

Clindrical capacitor: 

—————————————————————————————————————————

—————————————————————————————————————————

—————————————————————————————————————————
Energy density

Capacitor with dielectric

Capacitor in parallel
—————————————————————————————————————————

—————————————————————————————————————————Menna Tullah Jayousi

=> C =9 cult-farad

= v= & ,
C = kR

· a-
E= V= kq(a]

I

C
E

=>m

=>a=ume
= -20 L = Area .. /qus V curve.

2-2( 1-tqV .

3-720E
2-ECV

-

= k

-
=>total - 91 + 92 + 93 .

= [Vi
+ C2Vz + Cus.

W total Viz = U3 .

Ceq-[x+ Es. Co
d
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Capacitor in series

—————————————————————————————————————————

—————————————————————————————————————————
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=> q1 = 92 = q = 9 total .

=++. =V
+

V= 75 .

C = 10MF
C= 5MF.

C3 = 159F -

Cr = 2 + 2 = 1Mf = qTufuf *Tr

Ceq-7 . SMF.

Ceq: = 72qs75x7.
5 = 562 . 5 MC .

① 93 - 562 . 5 MC.

⑤Us = 31

Eth vi = u2 = 75-37 . 5 = 31 . 5-

& 91 = Civi = 37. 5 X10 M = 375M .

⑨ q2 = U2(2 = 57 . 5x54 = 187 . 5M.

② W3=1 us=* /15M) (37 .5/2 = 10546 . 875 MT.

① Wi = Du=1) 137.51 = 7031 . 25 MJ

⑦ Ur- Ve= 15M) (37 .5)= 3515 . 625MJ .
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—————————————————————————————————————————
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together.
·The

negE
=

W = XV = ufmi

ative (work) in pushing
themisa

·d ! 845.
-&

·98.9
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—————————————————————————————————————————
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—————————————————————————————————————————

—————————————————————————————————————————
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A = 1
.
89X109

d = 4 . 62 X103

=SoA

d

= 11X8 . 85x1012 Fea
14x

= 1 . 66 X10" .

(2 = eA = Goio
d

Certetao Ceq= 2.
26x10" C

↑Ft
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Chapter 26:

—————————————————————————————————————————
Resistors in series

Resistors in parallel

—————————————————————————————————————————

—————————————————————————————————————————
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·F==JdAeA>

-x-a)l =
drift speed.

number of electrons in the wire = n AL .

q = enAl .

Va

= =
ent

aV = EL . ↑ E = PJ. + R-
-5=+ -

a V
= IR . in

+

· -to
=

To X (T-Tol .

R-Ro = RoG (T-Tol - s T

=> V= Vi + Uz + Vy .

V = 1 RITER2 + IRs
.

Req = R1 + R2+ R3.

Ieq= I = In = 13 .

=> Vet= Vi = V2= V3 .

I It 12 + 13
.

req

· P
=

2= at=
= 1==
= 2 I

= TV
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—————————————————————————————————————————
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R= 2 . 65 x 106. Veit
I - 0 . 75.

=a

standard

↳ VEIR = 0 . 0119 X 2 . 65 X10 = 3 . 15 x108.

&R== =200
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Chapter 27:
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Es electromotive force of the power source.

Es Tswolt

P-E1
., Pr = FR . -consumed tsupplied ·5

akirchoff's [Ientering = [F leaving

EV= 0.

↑Circuits : - Q
M

RC-circult = E= RI+
#= ((1-e

+R &maxi-

-

0.
632-

f(t) = C2(l -et() 7.
time constantct= RC. >t -

I= t
In

Vel=-(l-
*

-> +

(-t Van
VR= RI = Ee

=> Q max= E.

1 = 20 Let) .

St

-2= Vi

I,-
Dischargingacapacitor All

-& It) = qual e

=I(t) = Imax

y
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Q(t) = Qm(l-e14)
0 .89m=m

(l-etc)
0 .89 =

1- et
-t
e = 1 -0 . 89
- tIt
& = 0 . 11

.

= Ino . 1

t = - [(- 2 . 21)
.

= ) t = 2 . 215.

⑤ Q(t) = Qm/1-
ett)

.

0 .990m = Om/1-et).

It = 0 . 01
.

- In ad + =
-( -S)

t = 5t
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Chapter 28:

Application on qv x B :

q moves in a uniform circular motion :

—————————————————————————————————————————
Cyclotron:to accelerate charged particles:

—————————————————————————————————————————
Mass spectrometer :

—————————————————————————————————————————Menna Tullah Jayousi

S

5-n~

N-S = attractive force. = 45

N-N , S-5 = replusive Force%

-FB =qx = qUB sin0 .

only changes the direction of only
.

it could not change k. energy
it could not change the magnitude of V.

· WB =o = always
· fis change theminearmomentum

. (mt,

k= 1 mi ?

a r=m ·
v= AB

T= f=

kmax= mumax = NIqV=
Vmax=R

#Imax sinut = Unax sin (2tfe).

=) to measure mass of ions :
-

qV= 1 mut,
r

=
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Helical motion :

—————————————————————————————————————————
Crossed field velocity selector :

Hall effect (crossed fields):
—————————————————————————————————————————

—————————————————————————————————————————
Lorentz force:

—————————————————————————————————————————
Magnetic force on a wire carrying current :

Menna Tullah Jayousi

=qB.=
FB = qVB. v7

S

FB - Fe =0
.

M
collecter

%.......... , Ju=&UB-E=o V= A . collected selected ↓
↓

FE = q- -

I = en Avd. ·F = e vdX S

at equilibrium) evdB-eEN =

· - d

F=qqu
· "iRis:

↑

F = FIX = FLBsinG ↳
I
[

&
B3 .

case 1i-
I => Fret = o

.,
Thet= o = F: LXB .

- FB
, fBz b

f . = IbB

↑fr Fr
, IbB (i).

&

E3s[bB (g).

Fu - IbB(j) .
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—————————————————————————————————————————

—————————————————————————————————————————
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case 2-

I => Fret =o
., To

T = rx =&X/bB) clockwise.

nee = labB clockwise

Tnet-IA B .

for N Loops = Free = NI B · clockwise .

case 3 = general case = There is an angle between and the normal of the

planeT = Fab Sir d195isii) te

= NIabB sin = (NIA)B sing.

· Magnetic dipole moment= MB: M = NIA
-

*generat= MX = MB sind.

Magnatic potential energy -M. B.

Remember Electric Dipole moment = qd.

T= PXE
,

--P.
E
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Chapter 29:

—————————————————————————————————————————
B due to I in a long straight wire(not infinite):

—————————————————————————————————————————
B due to I in Arc:

—————————————————————————————————————————

Menna Tullah Jayousi

· IdBlinererz

Ho = UTX TimIA .

B

-B=sin
⑤

Y

3
consider the followingtwo cases:

I for infinite wire ( >R. 00 I

B
2 for semi infinite wire =>B

T

in rad
R

=
R

.

consider the followingcases :-

1a -
XB =2πT.

· B

B
2 D

Ug
/ BG

N=
3 O- T

.

B=
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* Ampere's Lawl -

S B .d = No Jene ·
b

=* =MotB cos Eds.

B due to wire (not infinitel= Busine ·j&

B due to infinite wire-

B=sin!
-

·1558

B due to semi infinite wireB GB=Min

B due to erlB=

.
-

je
-B due to infinite wire >

r > R- rCR .

B= IB
due to idonoid =MrFin

↑ B day to Torsed=) B = MIN
Ein

a force between 2 wiresFa
-Ampere's Law is useful incoating& due to in a system having
high symmetry.
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B due I outside an infinite wire:- = PJ. dA

Infinite wire very long current =I .. 5==F
B

Boutside (r >r) B= ------

-Binside (CR) B= "

Bal to I in an idea solenoid.
↳ Bnear the soloneid is zero.

B inside the solenoid BeMotn ; n=
·,

-

-/Xdi

aB due to I in Torid : M= 1 A.) Magnatic
B I dipole moment.

- Magnatic Force between 2 parallelwires
:

Br · deb
te

·T

↑ I

-

·g

replusive force
=

- Fir-----------
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· (4) -+
-

EB . E = EEMo . big
-

·EBDL%. Wil ilydentelike
S

-

b21 = 0+
-

①-

n , BeMIn-Beat E-

Ritemde

Mo (41L = 2 R + L(551

20 .
47 + 2R+ N(2πR),

20
,uf = =fr + + (2πR)

.

3

#cm
-

-

&
- - 2

- Define 10 =&16 Bas,

= 180-120
: -Se+ 8 =(i)

· Bisbi!=9+ 90
° E5,=45% E

----

=> B = qVBsing sin

↓

>F =m=
---

·BestJamie

g =I ah
·j

-
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 :لداعتلا ةطقن
.ىرغصلا برق امهنيب لداعتلا ةطقن عقت هاجتلاا سفنب نارايتلا ناك اذإ -١
.ىرغصلا برق جراخلا يف لداعتلا ةطقن عقت هاجتلااب ينسكاعتم نارايتلا ناك اذإ -٢
.فصتنلما يف لداعتلا ةطقن عقتً ارادقم نايواستمو هاجتلاا سفنب نارايتلا ناك اذإ -٣
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= vF- At

--

= sin

----------

R
= Rsin 98.

-----------

·s350 , 8

----
BaisI
Bout =

si+59

=> =(
lamere-anaramaranean
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Chapter 30:
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MagneteB =B. =BAcose.

.ohigsa
& ind= = Lind= BLV.

Find = Zind · Enet = Ebat + Eind

Inet = Zet

·Therminal power = Pr = Ir=
FB=B

P
= F

.

+
=1 fextfwire = ILB sin.

[
ind

Eindn

Eind = LHf NB ab sin we Emal.

· M

NBabvolt.

-Inductor and Inductance
<

Eindis ↑ &
Einde Eind isincreasing L- -

1 +

·&IsEd)
decreasing.

↑ -,

R variable Rvariable .

· ,1sj

EL = -Linductance

EBad
↳ LeMonAL .

El =getti
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RL-circuiti-

In

- --.......

St -

Fa
=

UR
A vm

Up(t) = R = Ell-et/[4 .

- E

-Vr =
-Let > t St .

② connects with b.15945/
&

I(t)= Im / Im= I at t=o.
S

F-
,=

a Magnatic energy :-

↳ IRL-circuitle= RF+L
EI =

RLPE : PR .

WB = 1 I?

- magnetic energy density = tume
WB

W
=> Einde

----------
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connect with b :

· E = RI+0

E Im etE , Im = I at to

El
Connect swith ai-

(= (1 - et/[]

# (t)= Em11-et() ·

-/[
El = Ee
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