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١٨٤ والمغناطيسيةتجارب عملية في الكهرباء 
  إعداد الجهاز
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١٨٥ تحقيق قانون القوة الناتجة بين سلكين يمر فيهما تيار كهربائي
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١٨٦ والمغناطيسيةتجارب عملية في الكهرباء 
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١٩٢ تجارب عملية في الكهرباء والمغناطيسية 

אאאאאא
אאאאאK

אאאאאאא
µאdאiaibFא iaibא؛

אאאאאEl
אW 
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אאF٢٧,٣EW 
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  أدوات التجربة

אא{א0.01N{F
(10A{F a bEאא{10AK 

 
  خطوات التجربة

  ملاحظات قبل البدء في التجربة
•אאאאאאאFא

אאFאF٢٧,١Eא
F٢٧,١EEאאאאK 
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١٩٣ دراسة القوة المتولدة بين موصلين يحملان تياراً كهربائياً

•אאאא
אאא 

Fאאאא abEא
אאK 

١-אאF٢٧,١E
אF٢٧,١EKאא

אאאאאKאa
אאFCEאbאאא

אאאאאK 
٢-אאaאאאFCEא

אb3mmFאאE
אאאאאאא

א20AK 
٣-אF٢E2mmאא

אF٢٧,١EאאK 
٤-אאאאאאFd-1E

אאאאאאאא
F٢٧,٥KE 

אאF٢٧,٤Eאאא-٥
אK 
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١٩٤ تجارب عملية في الكهرباء والمغناطيسية 
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١٩٥ دراسة القوة المتولدة بين موصلين يحملان تياراً كهربائياً
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F٢٨,٢EאאאFאאא

אאאא
אEאאאאא70° אא
אאK 

 

אא

א 

א 
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٢٠٠ تجارب عملية في الكهرباء والمغناطيسية

 
 
 
 
 
 
 
 
 

 

  .)٢٨,٢( رقمشكلال
  

 
  

  .)٢٨,٢( رقم صورةال

אא  

אא 

א 

אא 

אא 

A

 

אא

א 
אא 
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٢٠١ دراسة اال المغناطيسي المتكون من ملف دائري

٣-אא1θ2θאא
אאאאאאא3θ4θ

אאאאavθאאX = 0א
אF٢٨,١KE 

٤-א3אא
אXאאאFavθEאK 
٥-אא3א

אאFavθEאF٢٨,١Elog(tanθ)
Flog(R2+X2RK 

٦-אאlog(tanθ)אאlog(R2+X2)
אאKאאאאאא

אאBoאאאאK 
  

  .)٢٨,١(الجدول رقم 
X 

(m) 1θ  2θ 3θ 4θ avθ tan avθ  log 
(tan

avθ ) 
(X2+R2) 

(m)2 log(X2+R2) 
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٢٠٢ تجارب عملية في الكهرباء والمغناطيسية
  القياسات والنتائج

אRW 
R =      m                                      

אאאW 
 I =        A                                      

אאW 
אאאאBoW 

Bo=                  T                                                            
 

  الأسئلة 
١-؟א؟אא 
٢-אאאא 70o؟ 
٣-אאאא

 אאאאא؟
٤-אאאאא

אאאא؟ 
٥-אאאאאאK 
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٢٠٣ 

٢٩ א  

�1	����n%����א������%�yא���������{��������
��h4אf�v����n	א}��mh:�� �

 
  نظرية التجربة

אאאא
אאאאאK 

אאA
BאωtאאW 

tcosAB ωφ =........................................F٢٩,١E 
אאRAW 

A=πR2..............................................F٢٩,٢E 
אאאאאאB

אאאFEאא
W 

tsinBR
dt
dVemf ωωπφ 2=−=.................................F٢٩,٣E 

אW 
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٢٠٤ تجارب عملية في الكهرباء والمغناطيسية

ωωπ ABBRV max == 2......................................F٢٩,٤E 
אאאאωאאTW 

T
πω 2

=.............................................F٢٩,٥E 
N

אאW 

T
ABNVmax

π2
=......................................F٢٩,٦E 
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٢٠٨ تجارب عملية في الكهرباء والمغناطيسية

 
 
 
 

 

 
 
 

 

  .)٢٩,٢ ( رقمشكلال
 

  القياسات والنتائج
אZW 
VZ =               µV 
אYW 

Vy =               µV 
אXW 
Vx =               µV 

אRW 
R=         m                                      

א  NW 
N=             turn 

אאאW 
BE  =                 T                                             

אאθW 
θ =                                                         

 

T 

V∆

2
VVz

∆
=

t 

V 
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٢٠٩ بواسطة ملف دائريتعيين قيمة اال المغناطيسي للأرض 
  الأسئلة

١-אאא؟אא 
٢-אאאFθE؟אא 
אאאאאא؟-٣ 

 
 
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٢١٠ تجارب عملية في الكهرباء والمغناطيسية
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٢١١ 

٣٠ א  

 

  نظرية التجربة
אא

אאKאאא
אW 

 qV =
c

...............................................F٣٠,١E 
אאאW 

אVאא I
אאאאאF٣٠,١KE 

 

 
 

 
 .)٣٠,١ ( رقمشكلال

W 
..............................................F٣٠,٢E 

+
- 

R I 

RIV .=
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٢١٢ تجارب عملية في الكهرباء المغناطيسية

אאאאאאא
אW 

..............................................F٣٠,٣E 
אqאא

אאF٣٠,١EאW 
..............................................F٣٠,٤E 

א(30-4) W 

V
dV

RC
dt

= 
אVoVW 

..............................................F٣٠,٥E 
אאאאא

אאF٣٠,٢KE 
 

 
 
 
 

 


  .العلاقة بين الزمن وفرق الجهد بين لوحي المكثف يبين .)٣٠,٢(شكل رقم ال                

t  

=RC t 

0.367Vo 

V 

t
RC

oV V e
−

=

dt
dVCRV .=

R
dt
dqV =
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٢١٣ تجربة إيجاد قيمة مقاومة كبيرة عن طريق تفريغ مكثف كهربائي

אא.CRFאאE
אF٣٠,٥EW 

1−= oV V e 
0V 0.37V≈W 

CR
tVV
.

log303.2log303.2 0 −= 
אאאאא

אאlog(V)אא
אF٣٠,٣KE 

 
 
 
 
 
 
 

 

  . يبين العلاقة بين الزمن ولوغاريتم الجهد.)٣٠,٣ ( رقمشكلال

אF٣٠,٣EאW 
 
FE t = 0אאV0

אK 
FEt = R.Cאא0.367 

אV K 

tt1  t2  

Log V1  

t =(2.303R.C logVo)  

V  

Log V2  

Log Vo  
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٢١٤ تجارب عملية في الكهرباء المغناطيسية
FE  t = (2.303R.C  Iog Vo)  אא

אK 
 

  الأجهزة المستخدمة
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٢١٥ تجربة إيجاد قيمة مقاومة كبيرة عن طريق تفريغ مكثف كهربائي
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٢١٦ تجارب عملية في الكهرباء المغناطيسية
  النتائج و القياسات
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٢١٧ تجربة إيجاد قيمة مقاومة كبيرة عن طريق تفريغ مكثف كهربائي
  استخدام الحاسب الآلي لإجراء التجربة
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٢١٨ تجارب عملية في الكهرباء المغناطيسية
  راء التجربةخطوات إج
١-אאאF٣٠,٢KE 
٢-אאאאא

١٢K 
٣-אאאאאא

אאאK 
٤-אאF٣٠,٢KE

אאאlogVF٣٠,٣E
אאאאK 

 
  الأسئلة

אאא؟-١ 
٢-אאאאא

אאא؟ 
٣-؟אא 
אאאאא؟-٤ 
٥-אאאאאא

אאאאאאאאאK 
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  فكرة التجربة

אאא
אאאKאאVf 

אLאKא
W 

 
LX

VI =...........................................F٣١,١E 

אאXLאא   VA-1  Ω
אאאLאf אW 

 2LX fLπ=...........................................F٣١,٢E 
RoאאR

אאאאאאW 
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0)( LXRR
V

Z
VI

++
==...........................................F٣١,٣E 

 
ZאאKאF٣١,٣Eא

אאאאW 
2

2

2
2

0)( LX
I
VRR −=+.......................................F٣١,٤E 

אF٣١,٤Eאאאא
2

0( R R )+אא)1( 2I
א
אאאאאאא

)( 2
LXאאאאאאאאא

F٣١,٢E. 
 

  الأجهزة المستخدمة
،،،،K 

 
  خطوات العمل 

١-אא0Rאא
K 

٢-אאאאF٣١,١E
אF٣١,١KEאאF

אEאאאK 
٣-Rאאא

Rאאאא
אF٣١,١KE 
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٢٢١ تعيين معامل الحث الذاتي لملف باستخدام دائرة تيار متردد

٤-א2)( 0RR+אא)1( 2I
א

אאאאא
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٢٢٢ تجارب عملية في الكهرباء والمغناطيسية
  القياسات والنتائج 
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٢٢٣ تعيين معامل الحث الذاتي لملف باستخدام دائرة تيار متردد
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א{אKאאאאאK٤Kא

א١٤١٩אK 
٢-،KאאKאאK

١٤١٠אK 
٣-אא،אKאאא

אKאאאאK١٤٠٨K 
 

  المراجع الأجنبية: ثانياً
1-David H. Loyd. Physics Laboratory Manual. Sunders College Publishing (1992). 
2-David Halliday, Robert Resnick and Jearl Walker. Fundamentals of Physics. Fifth 

Edition.  John Wiley &Sons. New York (1997). 
3-Dean S. Edmonods. Experiments in College Physics. Seventh Edition. D. C. Heath 

Company. United .State of America (1983). 
4-Francis W. Sears, Mark W Zemansky and Hugh D. Young. University Physics. 

Sixth Edition. Addison-Wesley. London (1982). 
5-Gordon. L. Squires. Practical Physics. Fourth Edition. Cambridge University 

Press. U.K.(2001). 
6-Leybold Company. Physics Experiments Volume 2 Electricity & Electronics. First 

Edition. Lebold-Heraeus GMBH. Germany (1986). 
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 ثبت المصطلحات ٢٤٢
  عربي-إنجليزي

  

אא Absolute error 

א Accuracy 

 - Admittance  

 - Alternating  

א Ammeter  

אאאאSI Ampere  

 amplifier 

 Amplitude  

א Angle  

א Angular  

אא Arithmetic mean   

 Attraction 

  

אא Ballistic Galvanometer   

 Bridge  

  

 Capacitance  

אא Capacitive impedance  

 Capacitor  

A

B

C

o b e i k a n d l . c o m



٢٤٣ ثبت المصطلحات

 Charge  

א Charge density  

א Circle  

א Circuit  

 Coefficient  

 Coil 

 Compass 

אא Capacitive reactance 

אא Capacitor in parallel  

אא Capacitor in series 

 Conductor  

 Constant  

א Coulomb Balance 

 Current 

 Current density 

  

 Damped  

אאא Declination angle 

אא Deflection  

אא Deflection magnetometer 

אא Demagnetization  

D
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 ثبت المصطلحات ٢٤٤

 Dielectric  

א Dipole  

 Direct Current 

א Discharge  

א Displacement  

  

 Earth's field  

א Earthing  

אא Eddy current  

 Electric  

 Electricity  

 Electrical Charge  

א Electromotive force  

 Electron 

 Electrostatic  

 Energy  

 Equipotential surface  

  

 Field 

 Flux 

 Force 

E

F
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٢٤٥ ثبت المصطلحات

 Frequency  

 fuse 

  

 Galvanometer  

 Generator  

אאאא Geographic Meridian 

 Glowing discharge  

  

 Helmholtz coil 

  

אא impact ionization 

 Impedance  

 Induction 

 Inductive reactance  

 Insulating media 

 Insulator 

 Intensity 

אא interface 

  

א Line of force 

א Lode  

L

I

H
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 ثبت المصطلحات ٢٤٦

  

 Magnet 

 Magnetic attraction  

א Magnetic dipole  

אא Magnetic flux 

אא Magnetic force  

אאא magnetic Meridian 

אא Magnetic susceptibility   

א Magnetism  

א Magnetization  

 Moment 

 Motor 

אאא Multimeter 

  

 Natural Magnet 

א Natural Point 

 Negative charge  

 Neutral  

אא   north pole    

  

א Observer 

M

N

O
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٢٤٧ ثبت المصطلحات

א Open Circuit 

  

א Parallel  

 Path 

{ Peak 

אא Percentage error 

 Permanent Magnet  

 Permeability  

 Permittivity  

 Perpendicular  

אא plate capacitor 
 

 points charge 

 Polar  

 Positive charge  

א Post Office  box 

א Potential difference   

א Potential energy  

א Potentiometer 

 Power  

אא Primary coil 

א Probability  
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 ثبت المصطلحات ٢٤٨

  

א Radius 

אא reduction factor 

א Reflection 

 Repulsion 

 Resistance  

 Resistivity  

 Resonance  

א Response 

 Rheostat 

א Rotation 

  

 Saturation 

 Secondary coil 

אאא Self inductance  

א{ Series 

א Shunt 

 Solenoid coil 

 Sonometer 

אא south pole 

{ Space  

R

S
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٢٤٩ ثبت المصطلحات

 Sphere 

 Spin 

 Spring  

 Square root 

{ Standard  

אאא Standard deviation 

אא Standard error 

 Static 

אא Surface charge density 

 Suspended  

א Synchronize 

  

א Tangent Galvanometer  

א Test charge  

 Toroidal coil 

אא Torsion Constant 

אא Torque  

 Transformer  

  

 Uniform 

 Unit 

T

U
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 ثبت المصطلحات ٢٥٠

  

א Van de Graaff Generator 

 Vector 

א Voltameter  

 Volume  

  

אא Wehnelt-cylinder 

 Wheatstone Bridge 

 Wire Bridge 

 
 
 
 

W
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٢٣٣ 

  

a%��nא����a��� �
  إنجليزي-عربي

  

א Probability  

א Displacement  

אא Demagnetization   

א Response 

אא Wehnelt-cylinder 

 Electron  

אא Deflection   

אאא Standard deviation 

א Reflection 

  

 Compass  

  

Z

_
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 ثبت المصطلحات ٢٣٤

  

אא Magnetic susceptibility    

 Attraction  

אא Magnetic flux  

 Frequency   

א Synchronize 

 Saturation 

אא impact ionization 

א Discharge   

 Glowing discharge  

א Magnetization   

 Repulsion 

א{ Series 

א Earthing  

 Current  

 Direct Current  

אא Eddy current   

  

 Constant   

אא Torsion Constant 

א Dipole   

a

b
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٢٣٥ ثبت المصطلحات

  

 Magnetic attraction   

 Square root  

 Sphere 

 Galvanometer   

א Tangent Galvanometer  

אא Ballistic Galvanometer    

א Potentiometer 

  

 Induction  

אאא Self inductance  

 Volume  

א Lode   

  

אא Percentage error 

אא Absolute error  

אא Standard error 

א Line of force  

  

א Circle   

א Circuit   

c

d

e

f
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 ثبت المصطلحات ٢٣٦

א Open Circuit  

א Accuracy 

א Rotation 

  

{ Peak  

  

א Observer  

 Resonance  

  

א Angular  

א Angle  

אאא Declination angle 

 Spring  

אאאא Geographic Meridian 

אאא magnetic Meridian 

  

 Static 

 Equipotential surface   

 Amplitude   

 Capacitance   

 Permittivity   

g

h

i

j
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٢٣٧ ثبت المصطلحات

  

 Charge   

א Test charge  

 Negative charge   

 Electrical Charge  

 Positive charge  

 points charge 

 Intensity  

  

א Post Office  box 

 Sonometer 

 Energy   

א Potential energy  

  

 Dielectric   

 Insulator  

 Perpendicular   

 Moment  

אא Torque  

{ Standard  

  

k

l

p

o b e i k a n d l . c o m



 ثبت المصطلحات ٢٣٨

  

א Potential difference   

{ Space  

 Flux  

  

 fuse 

 - Admittance   

 Power  

אא south pole 

אא   north pole   

 Polar  

 Bridge  

 Wire Bridge 

 Wheatstone Bridge 

 Force  

אא Magnetic force   

א Electromotive force   

  

א Charge density  

אא Surface charge density 

 Current density  

v

w

x
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٢٣٩ ثبت المصطلحات

 Electricity   

 Electrostatic   

 Electric   

  

 Spin 

  

 Vector 

 - Alternating   

 Damped   

 Neutral   

אאא Multimeter 

א Parallel   

אא Arithmetic mean  

 Field  

 Earth's field   

א Shunt 

 Motor  

 Transformer  

 Path  

 amplifier 

 Coefficient  

y

מ

o b e i k a n d l . c o m



 ثبت المصطلحات ٢٤٠

אא reduction factor 

 Suspended  

אא Deflection magnetometer 

 Permanent Magnet   

א Magnetic dipole  

 Natural Magnet  

א Magnetism   

 Magnet 

אא Capacitive reactance 

 Inductive reactance   

 Resistance  

 Rheostat 

 Resistivity  

א Voltameter  

א Ammeter   

 Capacitor   

אא plate capacitor 
 

אא Capacitor in parallel   

אא Capacitor in series  

 Coil  

אא Primary coil 
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٢٤١ ثبت المصطلحات

 Secondary coil 

 Solenoid coil 

 Toroidal coil 

 Helmholtz coil 

 Impedance   

אא Capacitive impedance   

 Uniform 

 Conductor   

 Generator   

א Van de Graaff Generator 

א Coulomb Balance 

  

א Radius 

 Permeability   

א Natural Point 

  

 Unit 

אאאאSIAmpere   

 Insulating media  

אא interface 

 

{

}
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٢٥١ 

  

a%�}�}א���v%
�� �
 

 
אא،١١٢ 

،١٠١ 
אאא،١٠،٧٠،

٧٨ ،١٠١ ،١٠٧ ،١١٦،
١٩٦،٢١٩،٢٣١ 

אא،٢٩،٣٢،٣٦،٥٣،
٥٤ ،٦٠ ،٧٧ ،٨١،

١٠١،١٠٩،٢٠٠،٢٠١،
٢٠٢ 

 

 
،١٢٧ 

 

 
،١٠،١٨٣،١٩٢ 

،١١،٩٧،١٢١،١٥٧،
١٧٥،١٧٦،١٧٩،١٨٠،
٢٢٣،٢٣٠ 

א،٨٨،٩٠ 
،١٨٣،١٩٢ 

،٣١،١٣٦،١٤٣،
١٥١،١٨٧،١٩٢ 

،٣١،٦٠،٦٧،٧٩،٨٣،
١٠٣،١١٢،١١٧،١٣٦،
١٤١،١٤٣،١٤٩،١٥١،

a

_

Z
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א  ٢٥٢

١٥٥،١٦٩،١٧٥،١٧٨،
١٨٠،١٨١،١٨٣،١٨٧،
١٩١،١٩٢،١٩٣،١٩٦،
١٩٧،٢١٩،٢٢٦ 

 
אא،١،٣،٤،٥،
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 

 
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٨٧،٨٨،٩١،٩٤،٩٥،
١١٧،١١٩،١٢١،١٧٨،
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 

 
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١١٦،١٦٩ 
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١٥٩،١٦٠،١٦١،١٦٤،
١٦٥،١٦٨،٢٠٧،٢١١،
٢١٢،٢١٤،٢١٦،٢١٧،
٢١٨،٢١٩،٢٢٠ 

 

 
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١٢٥،١٢٩ 

אא،١٢٣،١٢٤،
١٢٨،١٢٩ 

،١٦ 
،٢٩،٧٢،٧٣،
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،١٠،١٠١،١٦٩،١٧٦،

١٧٧،١٧٩،١٨٣،١٩٢،
١٩٣،٢٠٣ 

 

 
،١٨٠،٢٢٣ 

،١٢٧،٢٢٦،٢٢٧ 
 

 
،١٢٤ 

אאא،١١،١٢،١٤،
١٥،٢٠ 

אא،٩٩،١١٣،
٢١٩،٢٢٨،٢٣٠ 
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،١٠٢،١١٠ 
،١١،٥٢،٥٧،٥٨،
٩٦ ،١٠١ ،١٠٢ ،١٠٣،

١٠٩،١١٠،١٣٦،١٤٩،
١٥٥،١٦٣،١٦٩،١٧٥،
١٩١،١٩٧،٢٠٣،٢٢٦ 

،٣٧،٣٩،١٦٥،٢٠٦ 
،٢٢٥،٢٢٧،٢٣٠ 

،١٠١،١٠٧،١١٠،
١١١،١١٢،١١٦،١٢٣،
١٤٩ 

،٨٨ 
אא،٦٠ 

،٤،٨،٩،٥٣،٥٧،
٥٩ ،٦٠ ،٦٢ ،١٩٧،

٢٠٣،٢١٩،٢٢٠،٢٢١،
٢٢٣ 

אא،١٩٩ 
א،٥١،٥٢،٥٣،٥٧،
٥٩ ،٦٢ ،١٠٦ ،١١١،

١٢٣،١٢٥،١٢٦،١٢٧،

١٢٩،١٣٠،١٣١،١٣٢،
١٣٤،١٣٥،١٤١،١٤٩،
١٥١،١٦٤،١٦٥،١٦٧،
١٦٨،١٨١،١٩١،١٩٥،
١٩٧،١٩٨،١٩٩،٢٠٣ 

אא،١١٧ 
،٥٤،٦٣،٨٣،

١٧١،١٩٩ 
،٢٠،٢٩،٣٠،٣١،
٥٤،٥٥،٥٧،٦٣،٦٤،
٦٨،٦٩،٧١،٧٢،٧٥،
٧٦،٧٧،٧٨،٧٩،٨١،
٨٢ ،٨٣ ،٨٤ ،٨٥،

١١٨،١٢١،١٧١،١٩٩،
٢١١،٢١٩،٢٢٠،٢٢٦،
٢٢٧ 
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،٢٠،٤٣،٤٤،٤٧،
٥٠ ،٨٨ ،١١٧ ،١١٨،

٢١١،٢١٤ 
אא،٢٢٧،٢٣٠ 
،٢٢٨ 

،١٥٥ 
،٥١،٥٢،٦٢،٧١،

١٠٦،١١١،١٢٩،١٣٠،
١٣٥،١٣٦،١٤٩،١٥١،
١٥٥،١٥٦،١٩٧،١٩٩،
٢٠٣،٢٠٤،٢١٩،٢٢٠،
٢٢٧،٢٢٨،٢٣٠ 

،١٣٦ 
،١١٧،٢١٩،٢٢٠ 

،١٤٩،١٧٤،٢٠٣ 
،٢٠،٣٧،١٤١،١٦٣،

١٩١،٢٠٣ 
א،٥،٨،٣٧،

٣٩،٤٢ 
،٥،٨،٣٧،٣٩،٤٢،

١٥٧ 

א،٢،٣،٥ 
 

 
א،١٠٢،١١٣ 

א،١٢٥،١٢٦،
١٢٨،١٢٩ 

 

 
،٢١،٣٦،٨٧،١٦٥،

١٧٦،١٧٩،١٨٠،٢٠٦ 
אא،٢٦،٢٨،١٥٦،

١٦٢،٢٠٦،٢٠٧،٢٠٩،
٢١٧،٢١٨،٢١٩ 

}
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