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אאW
אאאאFR,L,C E

אאW
אאאW 

١JאאאK 
٢JאאאאאאFR,LEא 
٣JאK 

٤JאאאR,L,C)Eאא 
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אF١E 

אאאFR,L,CE 
אאWJFJJEאא 

אאאאWJ 
١JFF-GEFunction  Generator                                                                                                 G 
٢JאFVSEElectronic Voltmeter                                                                                        G 
٣JFVXEDigital Multimeter                                                                                          G 
٤JFRs=١٠٠ ΩEResistor  Box                                                                                            G 

٥JאRXLX  CXCircuit element For measurment   G 
µ.F                                                                  RX=٤٧Ω,L=٥٥}٤m.H,C=٤٧}٠ 

٦J––K 

١JאFRXKE *  Measurement  of Resistance                                                         

  אאW 

אאWJ 
١JאאאF١KE 
٢JאFF.G EFSIN WAVEEF=١K.H.Zא 

V=٤VK 
٣JאאFVSEאאFVXKE 

אFIEאאFRXE  
٤JאאF٣EאFFEאאK 
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אאאאWJ 
   

  *  ١-  EXPERIMENT   (١)       RS=١٠٠ Ω  ,RX=٤٧ Ω                                                           
                                                

RX=VX/I I=VS/RS VX          VS          Frequency    
   

    ٠}١ K.H.Z 
    ٠}٢ K.H.Z  
    ٠}٣ K.H.Z 
    ٠}٤ K.H.Z 
    ٠}٥ K.H.Z 
    ٠}٦ K.H.Z     
    ٠}٧K.H.Z 
    ٠}٨ K.H.Z 
    ٠}٩ K.H.Z 
    ٠}١٠ K.H.Z 

 

 
٢JאאFXLKEMeasurement  of Inductive Reactance                               G   

אאWJ 
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אאWJ 
١JאFRXEאFXLEאF٢KE 
٢JאSIN WAVEF=١K.H.Zא 

V=٤ VOLT K 
٣JאאFVSEאאFVXKEא 

אאאFLKE 
٤JאאF٣EאאאK 

אאאאK 
 

   *  ١-  EXPERIMENT   (٢)      RS=١٠٠ Ω       ,L=٤٫٥٥ m.H           , V=٤  VOLT               
                                                                                  

XL=٢Лf.LXL=VX/I I=VS/RS VX          VS          Frequency       
     ٠}١ K.H.Z 
     ٠}٢ K.H.Z  
     ٠}٣ K.H.Z 
     ٠}٤ K.H.Z 
     ٠}٥ K.H.Z 
     ٠}٦ K.H.Z     
     ٠}٧K.H.Z 
     ٠}٨ K.H.Z 
     ٠}٩ K.H.Z 
     ٠}١٠ K.H.Z 
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٣JאאFXCKEMeasurement  of Capacitive Reactance                               G

     

אאWJ 
 

אאWJ 
١K אאFXLEאFXCEאF٣KE 
٢K אSIN WAVEF=١K.H.ZאV=٤ VOLT K 
٣K אאFVSEאאFVXKEאאFCKE 
٤K אאF٣EאאאK 

אאאאK 
 

 *  ١-  EXPERIMENT   (٣)      RS=١٠٠ Ω       ,C=٠,٤٧ µ F      , V=٤  VOLT          

XC=١L٢πfc XC=VX/II=VS/RSVX         VS          Frequency       
     ٠}١ K.H.Z 
     ٠}٢ K.H.Z  
     ٠}٣ K.H.Z 
     ٠}٤ K.H.Z 
     ٠}٥ K.H.Z 
     ٠}٦ K.H.Z     
     ٠}٧K.H.Z 
     ٠}٨ K.H.Z 
     ٠}٩ K.H.Z 
     ٠}١٠ K.H.Z 
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Gאאא RX  ,XL   ,XC   אאאK 
 

 


אWJ 
١K אFFEXL ,XC אאK؟אא
٢K     XC XL א    א א   FFE

 א؟
 

R X , X L , X C

K . H . Z
F
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אF٢E 

אאFE 
אאWJ 

١K אאאK 
٢K אK 
٣K אאאFLKEאאאFREKאאאאK 
٤K אK 
٥K אFQ- FactorEK 

אאWJ 

אאאWJ 
١K אאFossilloscopeKE 
٢K (Function  Generator)   F.G 
٣K FD.CKE 
٤K FUnknown  CoilKE 
٥K אResistor   R١٠٠=٢ Ώ  ,R١٠=٣ Ώ  
٦K FR٤EResistor      
٧K אCapacitor  ١}٠µf٤٧}�٠µf�١µf٧}�٤µf٧}�٤µf�١٠µf     
٨K ––K



 ١٣٢ אא 

א א٢FE אא 
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אאWJ 
١K אאאאK 
٢K אאD.CU٤ =١ voltK 
٣K אFאER٤אKאא

אאאאא ٤ volt
אאאאR٤

אאאאK 
٤K אאאאאFR١EאWJ 
 

R٢.R٣ 
R(١)--------------            ------------=١                                                                 G 

R٤                                                                                                            
٥K אאאFU١EWJ 

 UPP=١٠V   ,F=٢٠  K.H.Z    ,KX=١٠µ sec/Cm                                                      G
٦K  א א א  א א   א   א א 

 Kאאאאא
٧K אאאKאאאFL١EKאא

אאFC٤KE 
 

*     L١=C٤.R٢.R(٢)→               ٣                                                                    
٨K אאFQWEJ 

 
٢ΠFL١WL١ 

Q =   --------       =  -------------                         ----------- -----(٣)                          G 
         R١                  R١                                                                                          

אWJ   
١K א٢K.H.Z Kאאאאאא 

אאאWJK
٢K אאWJ 
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٣K אFQ-FactorE٢٠k.h.z 

 
٢Πfl 

                                         Q = -----------  =                                                                       →   
R١                                                                                           

 
٤K אאאא 

 
R٢.R٣  

                           R١=--------                                                                            →  
R٤                                                                                     

                                                                                                                
٥K אאאא 

 
L١= C٤.R٢.R٣            →                                  
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אאW
אאאאאא 

אאW
אאאאW 

١K אאאאאאFJKE 
٢K אאאאאאK 
٣K אאאאאאא

א
٤K א     אא  א א א א 

א 
٥K אW 

K אאאאא 
K אאאאאאK 
K אאאאא 

G אאאF٣אE 
K אאאאא 

G אאאאF٤אE 
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F١E 

אאאאאאFJE 

אאWJ 
 א אאא

FE 

אאWJ 

אאאאWJ 
١K אF٠�٢٥٠VEVariable A.C supple 
٢K אאWattmeter )   ١٠}٥}١  A –٢٠٠}١٠٠ V                                     E 
٣K Voltmeter   A.C )      ٢٥٠– ٠V                                     E 
٤K Ammeter A.C)  ١A,٣A,١٠A                                             E 
٥K אLoad Consists of Resistance and Coil                    

FאאER=٤٢ Ώ/٥A   ,   L=٦}٩ m.H                              
٦K K

אאWJ 
١K אאאK 
٢K אאאK 
٣K אFRLER=٢٠ ΏאאL=٦}٩m.HK 
٤K אFSupplyEאאF١KE 

אFREאFLEK 
אF١E 

 
٤٠ ٤٥ ٥٠ ٥٥ ٦٠ ٦٥ ٧٠ ٧٥ VT 
        VR 
        VL 
        Φ
        COSΦ 
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٥K  א    א VR אVL  א   א 
אאΦאΦCOS K 

אWJ 

אF٢E 
 
٤٠    ٤٥  ٥٠         ٥٥    ٦٠   ٦٥    ٧٠    ٧٥    Vt(v) 

        I(A) 
        W(watt) 
        Wcal=V.I.COSΦ 
        Erro=wcal-w 
        err℅=wcal-w/wcal  ℅ 

 
   

٦K אFsupplyEאאאאFwEאFAKE 
٧K אWJ 

Wcal. =Vt .I. COSΦ    →                                                               
٨K א 

Wcal        – W 
                            →                                                   Error=------------     x ١٠٠ ℅  

                                 Wcal                                                                                                       
٩K אאאFWEאFILKE 
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אWJ 

W

IL
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אF٢E 

אאאא 

אאR, XC,  XL)E 
אאWJ 

אFCOSΦ(אאאאאאא
K 

אאZW  

אאאאWJ 
١K אR,XL,XCK 
٢K אAuto transformer (٠�٢٥٠)                                              
٣K אאwattmeter)                                                E 
٤K אcos Φ)                                                      E 
٥K אFvoltmeterE 
٦K אAmmeter)                                               E 
٧K 

A

V

w

COSΦ

RXCXL

S
in

gl
 P

ha
se

Lo
ad

Auto transf.
0 - 250 v Experiment  Measurment

of  electric  Power
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אאWJ 
١K אאאK 
٢K אאאAuto. Trans.)EV=١٠٠ vאאK 
٣K אFRLEResistor loadK 
٤K אFIEאאCurrent Adjes K 
٥. אאא)I, V, P,COSΦ(. 
٦K אאCOSΦI, V, PK 

COSΦאאאאK 
٧K אFIEאK 
٨K אאXLXC 
٩K אאאאאWJ 

 
F١E 

V=١٠٠ (v)    ,Load =R                                                                          G 
 

Calculated                                    Measurements                     
COSΦ = P/V.I P=V.I Cos Φ P(w) V(volt) I(A) 

       ٢٥}٠A 
       ٥٠}٠A 
       ٧٥}٠A 
       ٠}١A 
       ٥}١A 
       ٠}٢A 
       ٥}٢A 
       ٠}٣A 
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F٢E 
V=١٠٠ (v)    ,Load =XL                                                                        G 


F٣E 

V=١٠٠ (v)    , Load =XC                                                                        G 

 

Calculated                                    Measurements                     
COSΦ = P/V.I               P=V.I     

       
Cos Φ   P(w)   V(volt) 

      
I(A)      

  
          ٢٥}٠A 
       ٥٠}٠A  
       ٧٥}٠A 
       ٠}١A    
       ٥}١A    
       ٠}٢A   
       ٥}٢A   
       ٠}٣A   

Calculated                                    Measurements                     
COSΦ = P/V.I P=V.I Cos Φ P(w) V(volt) I(A) 

       ٢٥}٠A 
       ٥٠}٠A 
       ٧٥}٠A 
       ٠}١A 
       ٥}١A 
       ٠}٢A 
       ٥}٢A 
       ٠}٣A 
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GאאאאFI EאFCOSΦEא 
אאאFR, XL, XC KE 

 
 

 
 
 
 

xcx l
C O S Φ

I(A )

R



 ١٣٢ אא 

א א٢FE אאאא 
 
 

- ١٨ - 

אF٣E 

אאאאאא 

אאcos Φ 
אאWJ 

  אא  א א א    א
אא 

אאWJ 

 

אאאWJ 
١K אVariable  A.C  Supply   ٠�٢٥٠   v)E 
٢K אWattmeter )E 
٣K Voltmeter       V١,V٢,V٣ )                        E 
٤K R=٤٢ Ω/٥A                                                     
٥K אFECoil   L =٢X٥٠٠  wdg        
٦K 

AC V

V

V

W

A.C

R

L

L

LO
AD

V3

V1

V2

Φ
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אאWJ 
١K אאאאK 
٢K אאFV١EאאאאK 
٣K אאV١,V٢אאאFV١E

אאאK 
٤K אאאFאEאFV١KE 
٥K אאאFV١E 

Wcal═V٣.I.COS     →                                                                         
V٣.V٢/.COSΦ═ 

 
٦K אאאא 

Wcal-W 
          error℅=-----------x١٠٠                                                                                              

                              Wcal                                                                                                          
٧K אאאאאאאאאFWE

אאK 
 

GאאאFV١E 

אWJ
 

١٠   ١٢   ١٥   ١٨   ٢٠    V١(volt)                          
     V٢(volt)                          
     V٣(volt)                          
     W(watt)                          
     I=V٢/R     Amp             
     CosΦ                              
     Wcal      (Watt)              
     Erro=Wcal- Watt            
     erro℅=Wcal-W/wcal Χ ١٠٠ 
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Gאאאerro℅אאאאאFWE
אאK 

 
 
 

 


 

E R R

W

0 /0
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אF٤E 

אאאאאא 

אאcos Φ 
  אאWJ 

אאאאאא
אא 

 WJאא

אאאWJ 
١K אVariable A.C  Supply   ٠�٢٥٠   v)E 
٢K אWattmeter )E 
٣K Voltmeter       V١,V٢,V٣ )                               E 
٤K R=١١٠ Ω/٥}٢A                                                  
٥K אLoad Consists of Resistance and Coil                              

FאER=١١٠ Ω, ٥}٢A   ,L=٦}٩     m.H              
٦K  

           אאWJ 
١K אאאאK 
٢K אFאEאאK 
٣K אאFER=٤ΩK 
٤K אFERL=٥Ω  אL=٦}٩ m.H  K 
٥K אFSupplyEKאFI١EאK 
٦K אאאאFWEאI٢ ,I٣ K 
٧K אאK 
٨K א א I١,I٢,I٣ א א

אאFI١KE 
אאΦ . א COSΦ  .  
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אWJ 

٩K אאWJ
                                                                      →  Wcal= V٣. I٣.cosΦ  

                                                                 → Φ I٣ .cos  .=(I٢.R) 
١٠K אאWJ

                      
                                                                              Wcal  -W erro℅= 

                                                                              Wcal-W 
                                                                 ١٠٠  Χ   ---------  =  erro℅ 

                                                                                 Wcal 
١١. אאא  (average  erro ℅)   

+       +          +                                                                       
                 =     ----------------------------                                                                            

٧                                                                                                
١٢K אאאאWJ
١ ١٫٥ ٢ ٢٫٥ ٣ ٣٫٥ ٤ I١ (Amp ) 
       I٢ (Amp) 
       I٣(Amp) 
       I٢.R=V 
       W ( watt) 
       Wcal 
       CosΦ 
       Erro=Wcal –W 
       Erro=wcal-w/wcal 
       Ploss=I.R 

φ
v

2I

3I
1I



 ١٣٢ אא 

א א٢FE אאאא 
 
 

- ٢٣ - 

 .FWEאאerro℅אאارسم* 
 

+err%

0

-err%

w
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אאW
אאאאאאאאא 

אאW
אאאW 

١K אאאאאאא
אאK 

٢K א א א    א א  א א  
אאאK 

٣K אאאאK 
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F١E 

אאאאאאא 

אKאאY אא 
אאWJ 

אאFJJE
אאWJ

 


אאאאWJ

١K אאאFאEאא
٢K אאK
٣K אR٤٧=١Ω,R١٠٠=٢Ω,R٢٢٠=٣Ω                                              

אL٦}٩ =١  m.H  ,L٦}٩  =٢   m.H  ,L٦}٩ =٣   m.H            
אC١=     µ.F,C٢=     µ.F,C٣=    µ.F  

٤K JK

Z

Z

Z

A.C Transf
w1

w2

w3

L1
L2
L3

L.v

N
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אאWJ
١K אאK
٢K אFאאEK
٣K אאא،א
٤K אאאאאאFΥEאא

אאאFאEWJ
VPh =٢٢ v   vPh=٦ v

٥K אאא
٦K אאאאK

      
אWJ

א א   א  א  אא  א א 
FאאEאאWJ

Pwt=W١HW٢HW٣             (Watt)   →                                                     
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א א٢FE אאאא 
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F٢E
אאאאאאא

אאKאא∆ אא
אאWJ

אאFJJE
אאWJ

אאאאWJ
١K אאאFאEאא
٢K אאאאK
٣K אR٤٧=١Ω,R١٠٠=٢Ω,R٢٢٠=٣Ω                                              

אL٦}٩ =١  m.H  ,L٦}٩  =٢   m.H  ,L٦}٩ =٣   m.H            
אC١=     µ.F,C٢=     µ.F,C٣=    µ.F  

٤K J

A.C Transf

L3
w1

w2

L.v

Z

ZZ z2

z3

L1
L2
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אאWJ
١K אאK
٢K אFאאEK
٣K אא،אא
٤K אאאאאאF∆Eאא

אאאFאEWJ
VL =٣٨ v   VL=١٠ v

٥K אאא
٦K אאאאK

        

אWJ
١K אאאאאאאא

FאאEאאWJ
Pwt=W١HW٢    (Watt)   →                                                             
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א א٢FE  
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אאW
אאאFאE 

אאW
אאאW 

١K אאאאK 
٢K אאאאאאאK 
٣K אאאאאאאK 
٤K אאאאאK 
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א א٢FE  
 
 

- ٣٠ - 

F١E 

אאאאא 
אאWJ 

אאאאא 

אאWJ 

אאאאZW 
١K FF.GEFunction  Generator                    
٢K אOscilloscope                                     
٣K אא 
٤K J 

 
אאWJ 

١K אאאK 
٢K אאא Ky= ١v/cm    
٣K אאאKx=٢m sec/cm 
٤K אאE=٣vf=١٠٠H.z 

אאK 
אאאאאאK 

٥K אKx=١m sec/cm  
Kx=٥m sec/cm                                                                      

         Ky=٢v/cm                                                                                                 

F.G V

Y

X

U1 Oscill
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א א٢FE  
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אאאאאאK 
٦K א  Kx=٢m sec/ cm   

אFF.GE 
K 

אWJ 
 

א א  

א 

FE 

 

א 

FE 
אא 

א 

אא 

א 

אא 

 
א 

FF-GE 
Kx Ky E           Em        E             F(H.Z) 

٢m sec/cm ٢v/cm   ٣V          ١٠٠٠H.Z 
١m sec/cm ٢v/cm    ١٠٠H.Z 
٥m sec/cm ٢v/cm    ١٠٠H.Z 
٢m sec/cm ٢v/cm    ٥٠٠H.Z 
٢m sec/cm ٢v/cm    ١٠٠٠ H.Z 
٢m sec/cm ٢v/cm    ١٥٠٠ H.Z 

 
 

אWJ 
אאW

E=٣V 
                      Ky=٢ v/cm                                                                                      
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