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Chapter 1

1- Current Intensity:
I=?=%=%‘“=mhre where: e = 1.6 % 10 'WQN=F

2- Voltage (Electric Potential):
V=15 =1 =IR

3- Resistance:

/ r g BT I :
R= 'T hes = Bl = :::' : p,. = Resistivity, p = Density

4- Conductivity & Resistivity:
PI-M '5=,T;,-L,=G‘J' %/ . =Nx2nr

p. Wire coll

5- Ratio Between Two Resistors:

R lA, o o YT, b
e R L Bt B PepPrdydiy _ Pejiypadsy _ g e A e P
B = padid; “ o, Bamgpdd o p. = Resistvity, p= Densin

6- Resistors Connection:

series Parallel
f'. f|=f2=)'3.... f|+f3+!3+
I"I’r I"Ill = I”: = l"fj e I"rl = IHE — I""-{ e
R,.,r RI +R1+R3 ..... B TN, I
r R +"'-': 2 +)

At 2 parallel resistors: HL, ;‘:’!
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7- Ohm's Law for the closed-circuit:

I
e Ammeter Reading: / = +—

o Vy=IRy +Ir
¢ P.D across a discharging battery: V' = ", — Ir
e P.D across a charging battery: 1" = I, +Ir

8- Efficiency of a battery:
W, V

9- Current Divider (2 Parallel Resistors):

R, R
= — :..__.L....
J'rl R +R, :':frl"l nlqn_,x-"rr

10- Voltage Divider (2 Series Resistors):

s s
.'"r — —I—.- b ."r .'"r —_ —.—:—.— s .r'
Vi R, +R, Vs Vs R+R, V,

11- Electrical Potential Energy (work done):
W=v.Q=Vit=PRt=L=p 1

12- Electric Power:
Pi=VI=rR=%£=L

!
R R,
Same(l): ;:—‘ =z S-:-u'ru.f:(‘."):;:LI = =
Wl 2 2 I

13- Power delivered and consumed:

P,=P, Then:
® Sy =K gt
e Charging battery: P, =1 41
e External resistance: P .= I"R
e Internal resistance: P .= [*r
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1- Magnetic Flux:
@, — BA.xint

2- Magnetic flux density:

From Ampere's circular law(| B d, = p I ):

1.8, =% =2x10"4 where p, = 4% 107

From Biot Savart law:

— I:_...._._l hl'l’ — i'l.LL‘.’..'l: — _._......._
1. Bt’.nmhn loap 2r where N 2nr 60 ? NU‘

NI
— =nunl where n = ‘1

2.B solenaid —

3- Magnetic flux density operations:

e Total magnetic flux:
o Same direction: 8,

o Opposite direction: B, =B, - B,

o Perpendicular to each other: B, = ﬂ'ﬁrf+ n:

i Bl"unr.’.u' fap L
® Reshaping (circular loop < solenoid): — = 5-
sorleiniigl

=B, +B,

2r,
| . . /
o Atwire tangent to a circular coil: r=d, N/, ===

¢ Solenold turns are touching each other: /=N = 2r

4- Force due to magnetic field:
F = Bllsint = 'L.E ,  Where vis the velocity of the wire
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5- Mutual Force between 2 wires:

Wl [yl
F= F.,;H; . Where /is the length of the smaller wire

6- Suspending wire in the air:
F=F, — Bll=mg=pV ,  g=pdlg
Then: Bl = pAg =pnr’g  where: p= Density, g = gravity

7- Torque:
T = BIAN sin0
Sind Cos 0
Coil & 1 Field Coil & Field
1 Coil & Field 1 Coil & L Field

8- Magnetic dipole moment:

. ., T
m|=1AN= zos

9- Galvanometer:
Sensitivity =

10- Conversion of Voltmeter to Ammeter:

_ LR
Ry = -1,

11- Conversion of Ammeter to Voltmeter:

_ F=IR
Rm . L
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12- Alﬁiﬁéter:

N HL.H':

.‘ R o vaﬂ'\
{:R ¥y
B Ry

- R -
-—I- — -& —
9 5 E: sensitivity

=

o [ =1(+%F)

e Atl=nl, = R, = (n—-1)R,

13- Voltmeter:
™ RH — H”-Q—Rm: -‘-‘;Iﬂ-

v,
L ] R;” - .F.

Ve R
® T T R,

o V =I,(R,+Ry)
e AtV=nV, =R, =(n-1)K,

14- Ohmmeter:
® R, =R + R + R, +r

diviee sainidur

@ AtR.=0—1I=
o ALR, #0—1=

i

R+ R,

- &

e Atl= {”) max Rl- = (n - ”RI;‘.

Viee
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1- Electromagnetic Induction(faraday’s law):
'?"!»'f;n- —ae N%‘F

Z- Induced Emf for a moving wire:
Emf=-Bvl sin0

3- Special rule:
QR=-NxAB xA

4- Mutual induction:

Emfy= —M %4l

Where: (M) is the coefficient of mutual induction, N,A®, = M.Al

. N N.A,

e Forsolenoid: M = E—%—l*—*
, N Nads
e For Circular coil: M = "_IITl—

5- Self Induction:
Emf = —Lx if

Where: (L) is the coefficient of self Induction, N A = L.AJ

L= i AN? _ AN® = Emf L _ -I|a"n'":il’-. - -":if'"":f;
R 2P il ﬁ = AN l'“:,,"b’zfl

6- The rate of change in current intensity at a given moment(n):

Vog— Lx
Veg=Vga+V; o> aVp=Vz—Lxa& o yj=-L_—2
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7- Dynamo:
Emf, . = NBAm=NBA.2nf

Em/f ., = Emf,. sin®=Emf,,,sin(360/1)
I = lnaxsint

Wheres (<=8 0=3601  w=3 -2 -
Sin0 Cos U

Coil & L Field Coil & Field

1 Coil & Field 1 Coil & L Field
E"!"{‘uml%-il =4BANY , Emf i ﬂBsh"ﬁf

Emf / _\E
— —-IIIH.I — -ﬂlﬁu d
Emf 1 xE .ft.” =, Emfm_g 4= Emj},,m emf .,
— 1)
e =2 =2+
L - E.ln.ff”

=
I

3
-'-...i
I

8- Electric Transformer:

¥a 1, Np
e Generalk ny =73 =+
] i
V [P N,
(s L 2oly A = :
e [deal: 1 7 Tl TN Pig =0 i P 5t

> ! I Ny
e Non-ldeal: n= T:}"‘ "N .-“.Pup Pml Puw2+

I,I

II

Energy e
e —] —.I
Energy,, x 100 = Power,, * 100

Where: nis the efficiency of the transformer
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9- Transformer connected to a dynamo(E[f):

N gy O

vz b
10- Electric Power Transmission:

3 — I/ g —_— —

4 Consumer I Sration I Wwire Where: V IR

2 = —p P —

f Cansumicr f ! WhEI e: P Vi
RLEnt L

Efficiency of transmission =

R

Station wire

I LTI

vires = Rigm  Distancey,, * Number of wires
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1- Inductive reactance (X ):

XL =ml. = _"_'n:_,fL, Loy = &r_flu

Series parallel
¥ =Xy F X, FxF o
o) A7 A Ary Sinh T\' = ( | + | i ] + )
il Xpi Xpa Xpa L2
\ = -l
f_. _i..] +L3+l{uj+...- L\'L =(_l-_ -4 J_ -+ _J-., +.")
Ly T by ol

2- Capacitance (C):
C=4%

3- Capacitive reactance( X, ):

I | [ — B i
Xe = wC  2afC ydmax = NBAw™C
Series parallel
X _ , =
A _‘T:'l ‘E‘Jl.: +‘1t'3 . T 1\‘ :( | " | y l h )
e X TR 7T

| o= Ve
Cx_(J_+J_+_L+ ) CV=IC; + Gy hl, +.;

4- R-L circuit-
‘\jl 24V, 2= \IR+X}, tand = 7+ =
3 K

5- R-C circuit:

= -: ': — : -": = I.‘I. — "-rl
y=\Vi+ V2, Z=\[R+X2, tan = 7= ==
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Chapter 5

1- Speed Of Light (C):
o= ?LU WhETE W= i inf viheetinng o= 3 ” Iﬂ.‘-!

e

2- Wien's Law:
pal = 22| K= C°+273
|

"'"nr-ﬂ -

3- Energy of photon:
E=hy, = A Where h = 6.625 x 107

light 3.,

4- Kinetic energy of electron:
1
KB i = J:'m{.'..'* = el

Then:
o Bl
¢ V="
- T2 J— [ 72
", m,

Where m, = 9.1 % IU'“, e=1.6x Iﬂ""', v =velocity, V =P.D.

5- Work Function of metal ( E,, ):
E,=hy. =%

'R

6- Photoelectric Effect:
K"Erh'{'!nm = ';J'.fn.lrmr ~B w

Then: %m.mz =y, —hoe, el = h?;_m —h3-
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7- Compton Effect:

(E;J."mmn i h r

— ={e +K.E
elvetr rm) Mfore callt ( phicitonn

Ject H) :
CIECETOn Jatter cullision

8- Law of conservation of Energy:

E=mc*=h=%=pP,c

9- Mass of photon:

oA

10- Momentum of photon( P, ):

11- Power of photon( P, ):
Fu' = 'CPIE — E = Iill:L' — Iﬂlqj‘,-‘ WhEFE cp‘r_ e 'i = L

12- Force of photon(F):
F:ﬂ]_:' ::_J.'.'_*. — Hf'.' =:filim;_ :hmfz El“

Al I .l & A ¢
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—5 Chapter 6

|[Hydrogen Atom|
1- Radius of the orbit:
r” = a‘;h'.'; — TEEI'—-
LT s R

2- Energy of a Level in a Hydrogen atom:
E, = =3(eV)

3- Difference in energy between 2 energy levels(Photon Energy):
o) = AE = F

* prhoton Higher — Ee‘. aer

Then(Hydrogen Atom):
1- Highest energy (shortest wavelength):

E,—E =%=hv, Eppon = — 136 1.6% 107 [ 5]
2- Lowest energy (longest wavelength):
E,-E = ¥=, Ephotan = — 13.6 % 1.6, l"-m[ﬂi,i: B EJ.']

4- Longest wavelength (Hydrogen atom):
L= :.Lz.ﬁ_}.&_l.uﬂ [_L_. ——
. I

l"I.ITn'],:.l""r "FHnl.rr

5- Number of spectral lines:
N = =

6- In Coolidge tube:
1- Continuous spectrum (Soft radiation):
KE.=el =4my* =

iufmi‘uu

2- Line spectrum (Hard radiation):
E =AE = Byppie — Epuwirs E

= == e
prlristeiny plecton P‘Hl_‘_ Fay

'}"I iy
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l"I.ITn'],:.l""r "FHnl.rr

5- Number of spectral lines:
N = =

6- In Coolidge tube:
1- Continuous spectrum (Soft radiation):
KE.=el =4my* =

iufmi‘uu

2- Line spectrum (Hard radiation):
E =AE = Byppie — Epuwirs E

= == e
prlristeiny plecton P‘Hl_‘_ Fay

'}"I iy
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Chapter 8

1- Law of mass action:
n=p=n = np= nf

2- Semiconductors Rules:

P-Type N-Type
Electron n=N, i
concentration Na
Holes p= p=N,
concentration No
Retun Pure | N, =N/, Np=N,

3- Transistor As Amplifier:

e Emitter current (/)
Ig=1g+1

e Collector current (/):
le=0, 1

¢ Base Current (/,):
Iy=(1-a,)l;

e Current Division(u,):

[ ],

le 1+,
e Current Gain (Amplification) (3,):
": o i,
be=7, = -k

4- Transistor As Swilch:
Vee= F{'E T !rRr

£ - D.M.RAZK [N TR SRSy TYCE T T




=S Uil
Other

1- Percent error (approximation error);

Actual value = Expecited value
07 — .
/o ‘ Expecred value 100

2- Lorentz force(EKB chapter 2):
F=0(F+v=xB) where: E=external electric field, v=velocity

3- Coulomb's law (Electric force) & Newton's gravitational Law
(EKB Chapter 1&6):

k= KQ%?P ’ Fy= G'"_J',l-i
4- Electric field(EKB chapter 1):
E ¢ A o

5- Electric Potential(EKB chapter 1):

—EFxd=Kk8=L¢ i o
V=Exd=K%5=+=%, whereKisaconstant= 3=
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|'E§'ﬁi‘ﬁdiént units by numbers : l

| Physicalquantity | Unit | Number |
Time (t) sec. 0.1
l Mass (m) kg 1 |
Frequency () (v) hertz 10
Quantity of charges (Q) coulomb 2
Current intensity (1) ampere 20
Length (L) meter 6 ]
Momentum (P,) Kg.m/sec 60
Force |_‘,FI newton 600 ]
Self-inductance (L)
| Mutual-inductance (M) Y Y B
Resistance (R) ohm 90
Capacitance (C) farad 1/900
Magnetic Flux (¢) wober 180 |
Potential diference (V)
Induced emf (emf) b i
Planck’s constant Joule . sec 360 l
Energy (E) touls
Work (W) 3600
Torque () N.m |
Power (P) watt 36000
| Permeability (1) Tesla.m/Ampere 1.5 |
Magnetic flux density (B) tesla 5
Resistivity (p,) 0.m 540 |
Conductivity (o) n'.m’ 1/540
Dipole moment (m,) Amp. m’ 720

Examples;
sec O 1 1 v
N 00 oap Tne
1. sec 90001)
= . = 1 5 = Permeability

Ampere 20
volt m  1800(6) 540
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