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1.1 �	
��
	���� SI (SI- Unit) 
 

Length     m   Meter 
Mass     g  Gram 
Charge     C  Coulomb 
Time     sec  Second 
Electric Current    A  Ampere  (Coulomb.Second-1) 
Temperature    K  Kelvin 
Illumination Intensity   cd  Candela 
Velocity  (Linear)   m.s-1  meter/second 
Frequency    Hz  Hertz  
Acceleration    m.s-2  Meter/sec2 
Force     N  Newton Kg.m.sec-1 
Pressure     Pa  Pascal  N.m-2 
Density     g.m-3  Gram/meter3 
Energy     J  Joul  N.m. 
Power     W  Watt  Joul/second 
Electric Potential   V  Volt  Joul/Coulomb 
Electric Resistance   Ω   Ohm 
Electric Capacitance   F  Farad  Coulomb/Volt 
Inductance    H  Henry  Weber/Ampere 
Magnetic Flux    Wb  Weber  Volt.second 
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1.2 ������ก� ���! �
��
�"##$� 
 

1.2.1 ก��%&"##$� (Electric Current) 567789:;ก;:=>?@7AB:CDE=FFG;(Electric Charge : 
Q) JK;LDEM N >LOPAQLRS?; 1 STL;UV  >:67 

   
dt

dQ
i =        

RW6P7  i   567ก:CXY=FFG;WV>LKSZRB[L 5\?7W]^/STL;UV  >:67 X7WXB:̂ 
  Q  567B:CDE=FFG;WV>LKSZRB[L  5\?7W]^  ( C ) 
  t   567RS?;  WV>LKSZRB[LSTL;UV 

R_KL`a;WVB:CDE=FFG; 1 5\?7W]^Q>?JK;LDEM N >LOPA]L98SLb;QLRS?; 1 STL;UV  R:VZกSK;WV
ก:CXY=>?JK;LDEML8cL]L98SLb; 1 X7WXB:̂  dOPA>LKSZD:TA@7Aก:CXY=FFG;567  5\?7W]^/ STL;UV  X9K
Re6P7Q>aRกVZ:9TXกK Andref g Marie Ampere DOAR:VZก>LKSZ@7Aก:CXY=FFG;RB[L  X7WXB:̂   
 7TR?hก9:7L 1 98SWVB:CDE  -1.602 1910 −

×  5\?7W]^ 

>:67B:CDE  - 1 5\?7W]^  WV7TR?hก9:7LDb;LSL 18
19

1024.6
602.1

10
×≈      98S 

 

1.2.2 %�' �	"##$� (Voltage)  
 

X:AM8L=FFG;5675K;@7Ae?8AA;LUVP9a7Aก;:QLก;:R5?6P7LB:CDE=FFG;D;กDEM N >LOPA=BZ8A7Vก
DEM>LOPA  5S;WX9ก9K;A@7ADb;LSLB:CDE=FFG;:C>SK;ADEMY7ADEM DCUb;Q>aRกTM5S;WX9ก9K;A@7A
e?8AA;Lk8กZ^@OcL dOPAS8M5K;77กW;QL>LK;Z lS?9̂ ( Re6P7Q>aRกVZ:9TXกK Alessandro Volta (1745g1827),
L8กSTUZ;k;Y9:̂_;S7T9;?V) R@VZLRB[LYWก;:DC=Ma   

 

   
Coulomb

Joul

eChUnit

Work
V ==

arg
 >:67  lS?9̂ 

 

1.2.3 ก��/�'"##$� (Electric Power :P) 567J?5\r@7Aก:CXY=FFG;ก8]X:AM8L=FFG; 
 

   
Second

Coulomb

Second

Coulomb

Coulomb

Joul
VIP =⋅==  

 
 

Re6P7Q>aRกVZ:9TXกK James Watt L8กSTUZ;k;Y9:̂_;S78Aกst DOAR:VZก>LKSZกb;?8A=FFG; RB[L Watt 
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1.2.4 ก123'43�5! (Ohm9s Law)  
 

    กu@7Al7>̂WRกTMD;ก5S;WY8We8Lv^:C>SK;A X:AM8L=FFG; ก8]ก:CXY=FFG; ]L98SLb;QL 
7EMMW59T 5S;WY8We8Lv^ LVcกb;>LMSK; 5S;W9K;Ak8กZ^=FFG; ]L98SLb;QL7EMMW59T XB:J8L9:Aก8]
ก:CXYUVP=>?JK;L  5K;5AUVP@7A5S;WY8We8Lv^LVcR:VZกSK; w5S;W9a;LU;Lx Q_aY8y?8กtr̂ R กu@7A
l7>̂Wกb;>LMQ>a 
 

V = I R 
 

RW6P7 V 5675S;W9K;Ak8กZ^=FFG;:C>SK;ADEM 2 DEM]L5S;W9a;LU;L R  
 I  567 ก:CXY=FFG;UVP=>?JK;L 5S;W9a;LU;L 
5S;WY8We8Lv^@7AX:AM8L=FFG;  ก:CXY=FFG;  X?Cกb;?8A=FFG;  >;=MaD;ก  9;:;A5S;WY8We8Lv^

@7AX:AM8LX?Cก:CXY=FFG; (Voltage and Current Relations : VCR) 
 

 
 
5S;WY8We8Lv^:C>SK;AX:AM8L=FFG;X?Cก:CXY=FFG;UVP=>?JK;L98S9a;LU;AUVPWV5S;WRB[LR_TARYaL
(Linear Resistance) DCRB[LR_TARYaL (Linear) 567 

  1I                                            1V  

  2I                                            2V  
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      1I + 2I                                             1V + 2V  

X?C               1kI                                               1kV  
 
D;ก5S;WY8We8Lv^M8Aก?K;SY;W;:`R@VZLQL:\Bก:;F=MaM8ALVc 
 

 
 
 
 

1.2.5 ก1%�' �	"##$�23'>�3�5?3##@ (Kirchoff9s Voltage Law) Q>aLTZ;W=SaSK; wAt any 
instant of time, the algebraic sum of the voltage rises around any closed path is zerox 

 

 >:67J?:SWU;AeV_5rT9@7AX:AM8L=FFG;UVPRกTM@OcLQLSAD:B}M(Closed Path) QM N WV5K;
RUK;ก8]k\LZ^  >:67 
 

  ∑ = 0V  
 

1.2.6 ก1ก��%&"##$�23'>�3�5?3##@ (Kirchoff9s  Current Law) Q>aLTZ;W=SaSK; wAt nay 
instant of time, the algebraic sum of all currents directed into any node is zerox 
 >:67J?:SWU;AeV_5rT9@7Aก:CXY=FFG;UVP=>?JK;LUVPDEM9K7=FFG;(l>LM) QM N WV5K;
RUK;ก8]k\LZ^  >:67 
 

  ∑ = 0I  
 
 

High R 

Low R 
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1.2.7 �'��3	Iก�!%/�J��%�
'%�' �	 (Series Circuit and Voltage Divider)  
 
 
 
 
 
 
 
 
 
 
 
 
 
 

D;กSAD:Q_aกuX:AM8L=FFG;@7A Kirchoff (KVL) DC=Ma 
 

 ∑ = 0V   
 

>:67   0321 =+++++− nVRVRVRVRE K    (1.1) 
 

RW6P7  E R:VZกSK;  Source Voltage >:67 98SDK;ZX:AM8L=FFG; 
X?C nVRVRVRVR K,,, 321  R:VZกSK; Sink Voltage >:67 98S:8]X:AM8L=FFG; 
dOPAX:AM8LU8cA 2 X]]LVcDCWVUTkU;A9:Aก8L@a;Wก8LRYW7M8AL8cLD;ก D;กYWก;: (1.1)  D8MQ>WKQ>a
5K;5AUVP7Z\KMa;L@S;W67@7AYWก;:DC=Ma 
 

 EVRVRVRVR n =++++ K321     (1.2) 
 

D;กYWก;:(2) Q_aกu@7Al7>̂WDC=Ma 
 

I 

Rn 

R3 

R2 

R1 

E 

 

VR2 

VR3 

VRn 
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nn IRVR

IRVR

IRVR

IRVR

=

=

=

=

M

33

22

11

       (1.3) 

 

XUL5K;D;กYWก;:UVP (1.3) QLYWก;:UVP (1.2) DC=Ma 
 

 EIRIRIRIR n =++++ K321  
 

R7; I >;:9?7MYWก;:(2)  DC=Ma 
 

 
I

E
RRRR n =++++ K321      

 

X9KD;ก กu@7Al7>̂W 
I

E
R =  QLUVPLVcกb;>LMQ>aRB[L sR  

M8AL8cL5K;5S;W9a;LU;L:SWQLSAD:=FFG;X]]7LEก:W  >;=MaD;ก 
 

 sR = nRRRR ++++ K321  
 

>:67      ∑
=

=

n

i
is RR

1

        (1.4) 

 

M8AL8cLD;กYWก;:UVP (1.4) DC=MaYWก;:@7Aก:CXY=FFG;QLSAD:567 
 

 
∑

=
R

E
I  

 

`a;Q>a iV  567X:AM8L=FFG;9ก5:K7W(Voltage Drop) UVP  iR  

 
∑

===
i

i
i

T
ii R

ER
R

R

E
IRV  

>:67  
n

i
i RRRR

ER
V

++++
=

...321

     (1.5) 

YWก;:UVP (1.5) R:VZกSK;YWก;:X]KAX:AM8L (Voltage Divider) 
 

1.2.8 �'��2	�	%/�J��%�
'ก��%& (Parallel Circuit and Current Divider) 
 
  A
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D;กSAD:กb;>LMQ>aDEM A RB[LDEM9K7U;A=FFG; (Node) DCR>hLSK;98S9a;LU;L 

nRRRR K321 ,,  9K7:KSWก8LUVPDEMLVc  กb;>LMQ>aก:CXYUVP=>?QLX9K?CY;@;(Brach) RB[L 

nIIII K321 ,, 9;W?b;M8] 
D;กSAD:Q_aกuXY=FFG;@7A Kirchofffs Current Law (KCL)  
 

 ∑ = 0I    
       
 DC=Ma  0321 =+++++− nT IIIII K       

>:67   Tn IIIII =+++++ K321      (1.6) 
 

 TI  RB[Lก:CXYUVPDK;ZQ>aSAD:(Source Current) X?C nIIII K,,, 321    RB[Lก:CXYUVPSAD:
=Ma:8] (Sink Current)  Q_aกu@7Al7>̂WRe6P7>;ก;:CXY=FFG;QLX9K?CY;@;SAD: 
 

  
PR

E
I =T :

1
1 R

E
I =  :

2
2 R

E
I = :

3
3 R

E
I = :

nR

E
I n =  

 

Lb;ก:CXYQLX9K?CY;@;XUL5K;QLYWก;:UVP (1.6) DC=Ma 
 

   
nP R

E

R

E

R

E

R

E

R

E
+++++ K

321

  (1.7) 

 

D;กYWก;:UVP (1.7) R7; E >;:9?7MYWก;:DC=Ma 
 

   
Pn RRRRR

11111
=++++ K

321

 

 

>:67    
nP RRRRR

11111
++++= K

321

  (1.8) 

 

E 
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D;กYWก;:UVP (1.8) DCR>hLSK; 5K; 
R

1  567YKSLก?8]@7A5K;5S;W9a;LU;L  R:VZกSK;5K;5S;WLb; 

(Conductance) WV>LKSZRB[L dVRWL (Siemen : s ) QLUVPLVcDCQ_a Y8y?8กtr̂ G >:67 
R

G
1

=  ;
G

R
1

=  

M8AL8cLYWก;:UVP (1.8) DC7Z\KQL:\B 
 

   ns GGGGG ++++= K321   (1.9) 
 

 >:67   ∑= GGs  
 

DC=Ma  
s

P G
R

1
=  Ω  

eTD;:r;SAD:9K7=BLVc 
  

 

 
:\BUVP 8 :\BSAD:5S;W9a;LU;L n 98S9K7@L;Lก8]X>?KADK;Zก:CXY 

 
 

`a;Q>a  
i

i R

E
I =  RW6P7    ni K1,2,3=  

DC=Ma  
∑

=⋅==
G

IG
G

G

I
EGI i

i
s

ii     (1.10) 

 

YWก;:UVP (1.10) R:VZกSK; YWก;:X]KAก:CXY (Current Divider) 
 

J��3�
�' DA>;ก:CXYQLUEก N Y;@; X?C:AM8L=FFG;9ก5:K7W 98S9a;LU;LUEก98S 

 

Vs =70V 
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D;กSAD: RB[LSAD:JYW R:VZกSAD:X]]LVcSK; wSAD:@8cL]8L=Mx (Ladder Circuit) ก;:
STR5:;C>̂SAD:_LTMLVc Ub;=Ma 2 STvV567 1) STvVZE]SAD: 2) STvV@8cL]8L=M (Ladder Method) QLUVPLVcDC
XYMAQ>aR>hLR�e;CSTvV@8cL]8L=M RUK;L8cL 

 
 
 
 

2�L	J3	
	ก�� �M>�����5�'�� 4 ��MN�2�L	��	"  
 

1. กb;>LMDEM9K7(Node) UEกDEM9K7 XULMaSZ 78กt: �;t; 78Aกst 98SeTWe^Q>yK 
2. กb;>LMQ>aก:CXYUVP=>?QLY;@;(Branch) YEMUa;Z@TASAD:RB[L i  
3. Q_aกu@7AR57:̂_7FF�( U8cAกuX:AM8L=FFG; X?C กuก:CXY=FFG;) :KSWก8]กu@7A

l7>̂W >;X:AM8L=FFG;9ก5:K7W98S9a;LU;LX9K?C98S X?Cก:CXYUVP=>?QLX9K?CY;@;
lMZDC9a7A>;9;W@8cL]8L=MX9K?C@8cL (Ladder Method) DL5:]UEก@8cL 

4. XUL5K;Za7Lก?8] (Back g Substitution ) Re6P7>;5b;97] 
 

�MN���� 
 

- >;X:AM8L=FFG;9ก5:K7WUVP DER  กb;>LMQ>aRB[L DEV  lMZQ_aกu@7Al7>̂W 
iiRV DEDE 5==  lS?9̂ 

- >;X:AM8L=FFG;9ก5:K7WUVP CDR  กb;>LMQ>aRB[L CDV  lMZQ_aกu@7Al7>̂W 
iiRV CDCD 5==  lS?9̂ 

- >;X:AM8L=FFG;9ก5:K7WUVP CFR  กb;>LMQ>aRB[L CFV  lMZQ_aกuX:AM8L=FFG;@7A 
R57:̂_7FF� QLSAD:B}M CDEFC  DC=Ma 

0=−− DECDCF VVV  
 >:67 iVVV DECDCF 10=+=  lS?9̂ 

- >;ก:CXY=FFG;UVP=>?JK;L CFR กb;>LMQ>aRB[L CFI  lMZQ_aกu@7Al7>̂W 

i
i

R

V
I

CF

CF
CF ===

10

10   X7WXB:̂ 

- >;ก:CXY=FFG;UVP=>?JK;L BCR กb;>LMQ>aRB[L BCI  lMZQ_aกuก:CXY@7AR57:̂_7FF�UVP
DEM C   

0=−− CDCFBC III  
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 >:67 iiiIII CDCFBC 2=+=+=  X7WXB:̂ 
- >;X:AM8L=FFG;9ก5:K7WUVP BCR  กb;>LMQ>aRB[L BCV  lMZQ_aกu@7Al7>̂W 

iiRIV BCBCBC 20102 =×==  lS?9̂ 
- >;X:AM8L=FFG;9ก5:K7WUVP BGR  กb;>LMQ>aRB[L BGV  lMZQ_aกuX:AM8L=FFG;@7A 

R57:̂_7FF� QLSAD:B}M BCFGB  DC=Ma 
0=−− CFBCBG VVV  

 >:67 iiiVVV CFBCBG 302010 =+=+=  lS?9̂ 
- >;ก:CXY=FFG;UVP=>?JK;L BGR กb;>LMQ>aRB[L BGI  lMZQ_aกu@7Al7>̂W 

i
i

R

V
I

BG

BG
BG 6

5

30
===   X7WXB:̂ 

- >;ก:CXY=FFG;UVP=>?JK;L ABR  กb;>LMQ>aRB[L ABI  lMZQ_aกuก:CXY@7AR57:̂_7FF�UVP
DEM B   

0=−− BCBGAB III  
 >:67 iiiIII BCBGAB 826 =+=+=  X7WXB:̂ 

-  >;X:AM8L=FFG;9ก5:K7WUVP ABR  กb;>LMQ>aRB[L ABV  lMZQ_aกu@7Al7>̂W 
iiRIV ABABAB 4058 =×==  lS?9̂ 

- >;X:AM8L=FFG;9ก5:K7WUVPDEM AH  กb;>LMQ>aRB[L AHV  lMZQ_aกuX:AM8L=FFG;@7A 
R57:̂_7FF� QLSAD:B}M ABGHA  DC=Ma 

0=−− BGABAH VVV  
 >:67 BGABAH VVV +=  lS?9̂ 
  iiiVAH 703040 =+=  lS?9̂ 

X9K 70== sAH VV  lS?9̂ 
M8AL8cL 

  7070 =i  
  1=i  
 

- XUL5K; 1=i  Re6P7>;5b;97]  DC=Ma 
 55 == iVDE  lS?9̂ 
 55 == iVCD  lS?9̂ 
 1010 == iVCF  lS?9̂ 
 1== iICF   X7WXB:̂ 
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 22 == iI BC  X7WXB:̂ 
 2020 == iVBC  lS?9̂ 
 3030 == iVBG  lS?9̂ 
 66 == iI BG   X7WXB:̂ 
 88 == iI AB  X7WXB:̂  
 4040 == iVAB  lS?9̂     J3� 


