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

30 m 2  

10
−7

m
2

100  10
−8 

 m

1.710
−8 

 m

  1bs cª‡kœi DËi   

L = 30 m 

 A = 210
−7

m2 

  = 1.710
−8 

 m 

 R = ? 



 R =  
L

A
   

  = 1.710-8 m  
30 m

210−7m2  

  = 2.55  

 2.55 

100  10
−8

 Ωm 1.7  

10
−8

 Ωm



220 V − 100 W 3 220 V 

− 40 W 4 3.5

5

  2bs cª‡kœi DËi   



R1 =  
L1

A
 

 5

R2 = .
5 L1

A
 

   
R1

R2
 =  

.
5 L1

A

.
L1

A

 = 
5 L1

 A
  

A

L1
 = 5 

  R2 = 5 R1 

 5 5 

220 V−40 W 220 V 40 W

P = 40 W 

 V = 220 V 

 I = ? 

 P = VI 

  I = 
P

V
 = 

40 W

220 V
 = 0.18 A 

 0.18 A

W = 
Pt

1000
 kWh

 P = 100 W 

  t = 3 h 

 1 W = 
100  3

1000
 kWh 

  = 0.3 kWh 

  = 0.3 unit 

 1 0.3  3.5 



1.05

 P = 40 W 

  t = 4 h 

 1 

W = 
40  4

1000
 kWh 

  = 0.16 kWh 

  = 0.16 unit 

 1 0.16  3.5 

0.56  

mKj †ev‡W©i GmGmwm cixÿvi m„Rbkxj cÖkœ I DËi 



180V 

K 

10A 10A 

A B C D 3 6 9 

A B



 3bs cª‡kœi DËi 

A B RAB = 9 

  I = 10A 

  A B VAB = ? 

 

VAB = IRAB 

  = 10A  9 

  = 90V 

 A B 90V  

R1 = 9 

  R2 = 6 

  R3 = 3 

  V = 180V 

  I = ? 

 R1, R2, R3

 Rs = R1 + R2 + R3  

  = 9 + 6 + 3 

  = 18 

 V = IR 

  I = 
V

Rs
  



   = 
180V

18
  

   I = 10 A 

 

(k) 

3 

6 

9 

A

 
D

 

R1 = 9 

  R2 = 6 

  R3 = 3 

  V = 180V 

  I = ? 

 

1

Rp
 = 

1

R1
 + 

1

R2
 + 

1

R3
  

   = 
1

9
 + 

1

6
 + 

1

3
  

   = 
2 + 3 + 6

 18
  

   = 
11

18
  

   Rp = 
18

11
  

 V = IRp 

  I = 
V

Rp
  

   = 
180V

18

11

  

    = 180 V  
11

18
  

   I = 110A 

 I > I 



 

(110A − 10A) = 100A



A R B 10 20 30 

+ – 
(k) (k) 

+ – 

I = 6A 

12 V 

Rs > Rp 

 4bs cª‡kœi DËi  

I = 06A 

V = 12V 

R = ? 

 V = IR



  R = 
V

I
 

   = 
12V

06A
 

   R = 20 

 20. 

R1 = 10

 R2 = 20 

 R3 = 30 

 Rs  = ? 

 

Rs = R1 + R2 + R3  

    = 10 + 20 + 30 

    = 60 

 

10 

20 

30 

+ – 
(K) 

R1 = 10 

R2 = 20 

R3 = 30 

Rp = ? 

 

1

Rp
  = 

1

R1
 + 

1

R2
 + 

1

R3
 



   = 
1

10
 + 

1

20
 + 

1

30
 

   = 
6 + 3 + 2

60
  

   = 
11

60
 

 Rp = 
60

11
 

  Rp = 545 

 

Rs > Rp 



C 

B A 
F 

E D 5 

5 10 

5 

1.5A 15V

5 

5 

AD DE 

 5bs cª‡kœi DËi  



= IP

= IS 

= nP 

 nS = 5nP 





IS  nS = IP  nP 

IS  5nP = IP  nPs 

5IS = IP 

  IS = 
1

5
 IP 

 5 

1

5
 

I = 15 A 

V = 15 V 

t = 5 = 300 s 

W = ? 

W = VIt

   = 15 V  15 A  300 s 

   = 6750 J 

 6750 J. 

BC CD 

 RS = 5 + 5 

  = 10 

 RS DA 

 AD 

1

RP
 = 

1

RS
 + 

1

10
  



   = 
1

10
 + 

1

10
 

   = 
1 + 1

10
 

   = 
2

10
 

   = 
1

5
 

   RP = 5 

 I = 15 A 

 AD VAD = ? 

VAD = IRP

  = 15 A  5 

  = 75 V 

DE R = 5 

DE VDE = ? 

VDE = IR

  = 15 A  5 [ I = 15A] 

  = 75 V 

VAD = VDE 

AD DE 



R3 = 20

R1 = 20 R2 = 10

A 

i 

i 

i 

i 
K 

B 



R1, R2 R3 

20 

 6bs cª‡kœi DËi 

R1 = 20 

  R2 = 10 

  R3 = 20 

 R1 R3 

 R1 R2 Rs
 = R1 + R2  

  = 20 + 10 

  = 30  

 Rs R3 

 Rs R3

1

Rp
 = 

1

Rs
 + 

1

R3
  

  = 
1

30
 + 

1

20
  

  = 
2 + 3

60
  

  = 
5

60
  

  Rp = 12 



 12 

R1 R3 R2 

20

R1 R3 Rp

1

Rp
 = 

1

R1
 + 

1

R3
  

  = 
1

20
  

+
1

20
   

R1 = 20 

R2 = 10 

R3 = 20

= 
2

20
 = 

1

10
  

  Rp = 10 

 Rp R2 R3

Rs = Rp + R2 

  = 10 + 10 

  = 20 
R3 = 20

R1 = 20

A 

i 

i 

i 

i 
K 

B 

 

R1, R2 R3 20 



16 V 

I I 

A B C D 5  10  10  

 



C D 

25 

 7bs cª‡kœi DËi  

10 , 10  5  RS 10  + 10  + 5 



25  

I = 
V

Rs
 

   = 
16 V

25 
 [ V = 16 V] 

   = 0.64 A

C D 

VCD = IRCD 

   = 064  5  [ RCD = 5 ] 

   = 32 V 

 C D 32 V

25 



10  10  5  

A 

I I 

10  

10  
5  

D 

16 V 

 10  10  

1

RP
 = 

1

10 
 + 

1

 10 

1 + 1

10 
 

2

10 
 

 RP = 5  

RP 5  

RS = RP + 5  

5  + 5 

   = 10  

  I = 
V

RS
 = 

16 V

 10 
 

       = 16 A 

       = I  25 [

10  10  

5  25 



100 W− 220 V, 60 W− 200 V 40 W 

- 220 V  



220 V−32 W

6 

31 

 8bs cª‡kœi DËi  

220 V− 32 W 220 V 

32 J 

P1  = 100 W  

  P2  = 60 W  

  P3  = 40 W  

 31 

t  = (6  31) hr 

       = 186 hr   

 

W1 = P1t 

     = 100 W  186 hr 

     = 18600 W hr 

     = 
18600

1000
 KW hr 

     = 186 KW hr 

     = 186 unit  

 

W2 = P2t 



     = 60 W  186 hr 

     = 11160 W hr 

     = 
11160

1000
 KW hr 

     = 1116 KW hr 

     = 1116 unit  

 

W3 = P3t 

     = 40 W  186 hr 

     = 7440 W hr 

     = 
7440

1000
 KW hr 

     = 744 KW hr 

     = 744 unit  

  W = W1 + W2 + W3 

     = (186 + 1116 + 744) uni 

     = 372 unit 

V2 = 220 V 

    P2 = 60 W  

   R2 = ? 

 P2 =  

V
2

2

R2
 

       R2  = 

V
2

2

P2
 

    = 
(220V)2

60 W
 

    = 
220 V  220 V

60 W
 

       R2 = 80667    



V1 = 220 V  

            P1 = 100 W  

     R1 = ?  

 P1 = 

V
2
1

R1
 

              R1  = 
(220 V)2

100W
 

    = 
220 V  220 V

100 W
 

        R1  = 484   

 R2  R1  

 



 



  9bs cª‡kœi DËi   

E I 

I = 
E

 = 
E

R + r
  

 IR = 

V 

  E = V + Ir  (i) 

  I = 0 E = V + 0.r = V 

 K 

V = E − Ir              [ (i) ] 

 V = E − 
E

R + r
 r 

  = 5 V − 
5 V

10  + 0.5 
  0.5  

  = 5 V − 0.238 V 

  = 4.76 V 

 = 5 V  

 5 V − 4.76 

V = 0.24 V; 





 

  10bs cª‡kœi DËi   

K, E, R, A 

V 



R

R 

(R 



100 

W 

3 8 

60 W 3 7 

100 

W 

1 6 

300 

W 

1 24 

200 

W 

1 5 



 

  11bs cª‡kœi DËi   

1 1  1 

1000 W  60  60 s 

  = 1000 Js−1  3600 s 

  = 3600000 J 

  = 3.6  106 J 

 3.6  10
6
J

P1 = 3  100 W = 300 W 

 P2 = 3  60 W = 180 W 

 P3 = 100 W 

 P4 = 300 W

P5 = 200 W 

 = 31 

 

t1 = 8  31 = 248 hr 

 t2 = 7  31 = 217hr, t3 = 6  31 = 186hr, 

 t4 = 24  31 = 744, t5 = 5  31 = 155hr 

 

P1t1 + P2 t2 + P3 t3 + P4 t4 + P5 t5

1000
 kWh 



 = 
300  248 + 180  217 + 100  186 + 300  744 + 200  155

1000
 kWh 

 = 
74400 + 39060 + 18600 + 223200 + 31000

1000
 kWh 

 = 
862

1000
 kWh 

 = 38626 kWh



17  10-8 m 100  10-8 m

40 cm

24  102 cm2

20C

  12bs cª‡kœi DËi   

20C 16  10−8 m. 

L = 40 cm 

     = 04 m

 A  = 24  102 cm2 

     = 24  102  10-4 m2 

     = 24  10-2 m2

 = 100  10-8 m



R = ? 

  R = 
L

A
 

     = 
100  10-8 m  04 m

 24  10-2 m2  

     = 167  10-5 

167  10-5

c = 17  10-8 m

N  = 100  10-8 m 

 

Rc = 
NL

A
 

RN = 
NL

A

Rc

RN
 = 

cL

A

NL

A

Rc

RN
 = 

cL

A
  

A

NL
 

 
Rc

RN
 = 

c

N
 

 
Rc

RN
 = 

1.7  10-8 m

100  10-8 m
 

 
Rc

RN
 = 0017 =  

1

58.82
 

   RN = 58.82 RC  59RC 

 59 





30V 

15 

5 10 

+ − 

10 15

  13bs cª‡kœi DËi   

R1 = 5  

  R2 = 10  

  R3 = 15  

  E = 30 V 

 R1 R2 




1

Rp

1

R1

1

R2

1

5

1

10

2 + 1

10 

3

10

 Rp = 
10

3
 

 Rp R3 

 Rs = Rp + R3  

  = 
10

3
 + 15 

  = 
10 + 45 

3
 

  = 
55

3
 = 1833 

 1833

1833  = R 

 I = 
E

R
 = 

30V

1833
 = 164 A 

 R2

I2 = 
R3

R1 +R2
  I 

  = 
15

5 + 10
  164A 

  = 164 A  

 R3 

I3 = 
R1 + R2

R3
 164A  

  = 
5 + 10

15
 164A 



  = 
15

15
  164A 

  = 164A  

 I2 = I3  

 10 15 



80 W 125  7

5.00

20C

1.6  10-8 m

  14bs cª‡kœi DËi   

20C 1.6  10-8 m 20 C 1 m 1 

m2 1.6  10-8 

P = 80 W 

  R = 125  

  V = ? 

 P = 
V

2

R
 

  V2 = PR = 80 W  125  

  V2 = 10000 V2 

   V = 100 V 



 100 V

P = 80 W 

 t = 7 h  31 

  W = ? 

 W = Pt  

  = 80 W  7h  31  

  = 17360 Wh 

  = 1736 kWh  

  = 1736 Unit 

 1 5.00

 1736 (5.00  1736) 868

86.8



220V − 60W 220V − 20W

5

  15 bs cª‡kœi DËi   

-



P = 20W 

 V = 220 V 

 R = ? 

P = VI

     = 
V2

R
     [ I = 

V

R
] 

  20W = 
(220V)2

R
 

  R = 
(220V)2

20W
 

   R = 2420 

 

 2420 + 2420 

= 4840 

W1 = P1t 

  = 60W  5h  [P1 = 60W t = 5h] 

  = 300 Wh 

  = 
300

1000
 kWh 

  = 0.3 kWh 

 

W2 = P2t 

  = 40W  5h [ P2 = 20W + 20W = 40W  

t = 5h] 

  = 200Wh 



  = 
200

1000
 kWh 

  = 0.2 kWh 

 W1  W2 

 



 R1 = 2  

A B 

C 

R2 = 4  

R3 = 4  

R4 = 5  

12 V 

+ − 

  16bs cª‡kœi DËi   

R1 = 2 , R2 = 4 , R3 = 4 , R4 = 5  

 R1 || R2 

  
1

Rp1

 = 
1

R1
 + 

1

R2
 



  
1

Rp1

 = 
1

2
 + 

1

4
 

  = 
2 + 1

4
 = 

3

4
 -1 

   Rp1 = 
4

3
  

 R3 || R4 

 
1

Rp2

 = 
1

R3
 + 

1

R4
 

  
1

Rp2

 = 
1

4
 + 

1

5
 = 

5 + 4

20 
 

   = 
9

20
 -1 

     Rp2
 = 

20

9
  

 Rp1 Rp2

 R = Rp1+ Rp2 = 






4

3
 + 

20

9
   

  = 
12 + 20

9
 

  = 3.5 

 R1 = 2  

R2 = 4  

R3 = 4  

R4 = 4  

+ − 

1

Rp
 = 

1

R1
 + 

1

R2
 + 

1

R3
 + 

1

R4
 

   = 
1

2
 + 

1

4
 + 

1

4
 + 

1

5
 



   = 
10 + 5 + 5 + 4

20 
 

   = 
24

20
 

   Rp = 0.8333  

 E = 12 V 

  I I  = 
E

Rp
 = 

12 V

0.8333 
  

  = 14.4 A 

 14.4 A



  4  

2  
6  10  

2  

4  

6  

6  

10  
+    − 

+     − 

A B 

8  

A

A B

  17bs cª‡kœi DËi   

A 6 , 8  10 



 6 , 8  10  R1

1

R1
 = 

1

6
 + 

1

8 
 + 

1

10 
 

 
1

R1
 = 

20 + 15 + 12

120
 -1 

  R1 = 
120

47
  

2 , 4  R1 

R2 = 








2 + 4 + 
120

47
   

  = 






94 + 188 + 120

47
  

  = 
402

47
  

  = 855 

A 8.55

A B A A

B

A

A A



I 

B A 

V 
I 

I1 

I2 

I3 

R1 

R2 

R3 

+      − 



5 , 10 , 15  25  

  18bs cª‡kœi DËi   

A

B

R1 = 5 

  R2 = 10  

  R3 = 15  

  R4 = 25  

 Rs = ? 

 Rp = ? 

 Rs = R1 + R2 + R3 + R4

  = 5  + 10  + 15  + 25  

  = 55   

 , 
1

RP
 = 

1

R1
 + 

1

R2
 + 

1

R3
 + 

1

R4
  



  = 
1

5 
 + 

1

10 
 + 

1

15 
 + 

1

25 
  

  = 
30 + 15 + 10 + 6

150 
  

  = 
61

150 
  

   Rp  = 
150

61
   

   = 2.46  

  55   2.46 

R1, R2 R3

V 

I, A-

B 

R1, R2 R3 I1, I2 I3

I1, I2 I3- A I-

I = I1 + I2 + I3    (i) 

 V 

I1 = 
V

R1

, I2 = 
V

R2
  I3 = 

V

R3
  

 (i) I1, I2  I3

I = 
V

R1
 + 

V

R2
 + 

V

R3
  

 = V 






1

R1
 + 

1

R2
 + 

1

R3
    (ii) 

 R1 R2 R3 Rp 

I V

Rp-  

 I =
V

RP
  (iii) 

 (ii) (iii) 

V

RP
  = V(

1

R1
 + 

1

R2
 + 

1

R3
) 



 
1

RP
 = (

1

R1
 + 

1

R2
 + 

1

R3
) 

 n Rp−

1

RP
 = 

1

R1
 + 

1

R2
 + 

1

R3
 + ... + 

1

Rn
 .............. (iv) 

 



100 W−220 

V

  19bs cª‡kœi DËi   



V = 220 V

  P =100 W 

  R = ? 

  I = ? 

 P = 
V

2

R
 

  R = 
V

2

P
  

  = 
220 V  220 V

100 W
  

  = 484  

 P = VI

   I = 
P

V
  

  = 
100 W

220 V
  

  = 0.455 A 

 484  0.455 A



A, B C



() 

( m) 

A 10 1.6  10-8 

B 15 5.5  10-8 

C 20 100  10-8 

500 V

A 0.01 cm

  20bs cª‡kœi DËi   

500 V 1

500 J

A R = 20  

  = 1.6  10-8 m 

 r = 0.01 cm = 1  10-4 m 

 A = r2 = 3.1416  (1  10-4 m)2 

   = 3.1416  10-8 m2 

 L = ? 

 R = 
L

A
 



  L = 
RA


 

  = 
20   3.1416  10-8 m2

1.6  10-8 m
 

  = 3927 m 

 3927 m

A R1 = 10  

  B R2 = 15  

  C R3 = 20  

Rs 

 Rp 

 

Rs = R1 + R2 + R3 

  = 10  + 15  + 20  

  = 45  

 
1

Rp
 = 

1

R1
 + 

1

R2
 + 

1

R3
 

  = 
1

10 
 + 

1

15
 + 

1

20
 

  = 
6 + 4 + 3

60 
 

   = 
13

60 
 

  Rp = 462  

 
Rs

Rp
 = 

45 

462 
 

  = 974 

  Rs = 974  Rp 

 

9.74





(K) (A) 
+ −

02cm 

42  10
−8

m 

12km 

−+ 

  21bs cª‡kœi DËi   

L A R

R  L A

 = 4.2  10
−8

 m 

 r = 
0.2

2
 cm = 0.1 cm = 10

−3 
m 

  A = r
2
  

  = 314  (10−3m)2 

  = 3.14  10
−6

m
2 

 
L = 12 km = 12  10

3 
m 

 R = ? 



 R =  
L

A
 

  = 
42  10

−8
m  12  10

3
m

314  10
−6

m
2  

  = 16051  

 16051 

R L A

R  
L

A
 

 R =  
L

A
  (i) 

 

(i)

 = 
RA

L
  (ii) 

 

1m 1m
2

m



+ −

12V 

R1 = 4 

R2 = 6 

R3 = 12 

R1, R2 R3 



  22bs cª‡kœi DËi   

R1 = 4

  R2 = 6 

  R3 = 12 

  Rp = ? 

 R1, R2, R3

 
1

Rp
 = 

1

R1
 + 

1

R2
 + 

1

R3
 

  = 
1

4
 + 

1

6
 + 

1

12
 

  = 
3 + 2 + 1

12
 

  = 
6

12
 

  Rp = 2 

 2

E = 12 V 

 RP = 2  

I = ? 

 I = 
E

Rp
 

  = 
12 V

2
 

  = 6 A 



 R1

I1 = 
E

R1
 

  = 
12 V

4
  [ R1 = 4] 

  = 3 A  

 R2

I2 = 
E

R2
 

  = 
12 V

6
  [ R2 = 6] 

  = 2 A  

 R3

I3 = 
E

R3
 

  = 
12 V

12
  

  = 1 A  

 R1, R2, R3

I I1 + I2 + I3 

  = 3 A + 2 A + 1 A 

  = 6 A 

 R1, R2, R3



A 1 

2 I1 

I 
I 

1 

 

E = 6V 

I2 2 
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2 2 


1

Rp
 = 

1

 2 
 + 

1

 2 
 

  
1

Rp
 = 

1 + 1

2
 −1 

     Rp = 1  

1  Rp

 Rs = Rp + 1  = (1 + 1)  = 2  

 2   

E = 6 V

  I = ? 

 E = IR

  I = 
E

R
 

   = 
6

2
 A  [ R = 2] 

   = 3 A 

 1 

V1 = 
I

R1
 = 

3

1
 V = 3V 

 2 I1

I1 = 
V2

R2
 = 

V2

2
 

 2  I1



I2 = 
V2

R3
 = 

V2

2
 

 I = I1 + I2 

 3 = 
V2

2
 + 

V2

2
 

 3 = 
2V2

2
 

  V2 = 3 V 

  V1 + V2 

  = (3 + 3) V 

  = 6 V 

 4 5 5 10

220 

V − 60 W 

6 

  24bs cª‡kœi DËi   

220 V − 60 W 220 V 

60 J 

R1 = 4

  R2 = 5 

  R3 = 5 



  R4 = 10 

R = ?

I

R
   = 

1

R1
 + 

1

R2
 + 

1

R3
 + 

1

R4
 

  = 
1

4
 + 

1

5
 + 

1

5
 + 

1

10
 

  = 
5 + 4 + 4 + 2

20 
 

  = 
15

20
 

 R = 
20 

15
 = 133  

 133 

5, 5 10  4 

6 

R1 = 4 

R2 = 5 

R3 = 5 

R4 = 10 

R2, R3  R4 Rp

1

Rp
 = 

1

R2
 + 

1

R3
 + 

1

R4
 

  = 
1

5
  + 

1

5
 + 

1

10
 

  = 
2 + 2 + 1

10 
 

  = 
5

10 
 

  Rp = 
10 

5
 = 2  

 R1 Rp R

R = R1 + Rp 

  = 4 + 2 



  = 6  

 6 



15 

25 

  25bs cª‡kœi DËi   

60 − 70W

R1 = 25  

  R2 = 15  

  R3 = 5  

  R  

  
1

R
 = 

1

R1 + R2
 + 

1

R3
 

  = 
1

25  + 15 
 + 

1

5 
 

  = 
1

4 
 + 

1

5 
 = 

5 + 4

20
 −1 = 

9

20
 −1 



  R = 
20

9
  

 V = 18 V 

 I = 
V

R
 = 

18 V

20

9
 

 = 81 A 

  81 A

 

 

 

 

 E = 220 V, R1 = R2 = R3 = R4 = 25  

88 A 

  26bs cª‡kœi DËi   

R1 = R2 = R3 = R4 = 25  



Rp = ?

 

1

Rp
 = 

1

R1
 + 

1

R2
 + 

1

R3
 + 

1

R4
 

1

25 
 + 

1

25 
 + 

1

25 
 + 

1

25 
 

  = 
1 + 1 + 1 + 1

25 
 

  = 
4

25 
 

  Rp = 
25

4
  = 625 

 625 

88 A

E = 220 V 

  1 = 88 A 

  R = ? 

 I = 
E

R
 

  R = 
E

I
 = 

220 V

88 A
 = 25 

 

  

 R1 R2 

1

Rp
 = 

1

R1
 + 

1

R2
 

  = 
1

25 
 + 

1

25 
 = 

2

25 
 



     Rp = 
25 

2
 = 125  

 R3 R4 

Rp
 = 125  

 Rp Rp


 R = Rp + Rp
 

  = 125  + 125  = 25  

 R1 R2

R3 R4 25 



(m) 

A 100 10−8 

B 17  10−8 

12 km 01 cm 

A

A B 

  27bs cª‡kœi DËi   



A P = 100  10−8m 

 L = 12 km = 12000 m  

 r = 01cm = 102 m 

  A = r2 = 31416  (10−3)2m2  

  = 31416  10−6m2 

  R = ? 

 R =  
L

A
 

  = 100  10−8  
12000

31416  10−6  

  = 381971  

 A 381971 

A B A 

A  B A

B A

A B A 





1

600 C

  28bs cª‡kœi DËi   

 A 1s  1 

C  1 A

t = 1 60 s

  Q = 600 C 

  I = ? 

 I = 
Q

t
 

  = 
600 C

60 s
  

  = 10 Cs−1 

  = 10 A 

  10 A



K1 K2 A B−

 K1

 K1  K2

B

A-

A B



  R1 = 2  

R2 = 4  

R4 = 6  

R3 = 3  

A B 

10 V 

  29bs cª‡kœi DËi   



  R1 = 2  

R2 = 4  
R4 = 6  

R3 = 3  

B 

10 V 

I 

R1 R2

  
1

Rp1

 = 
1

R1
 + 

1

R2
 

  
1

Rp1

 = 
1

2 
 + 

1

4 
 

  
1

Rp1
 = 







2 + 1

4
 -1 

  Rp1 = 
4

3
  

R3 R4

1

Rp2

 =  
1

R3
 + 

1

R4

1

Rp2

 = 
1

3 
 + 

1

6
  

 
1

Rp2

 = 






2 + 1

6
 -1 

  Rp2 = 
6

3
  = 2  

 Rp1 Rp2

Rs = Rp1 + Rp2 

  = 






4

3
 + 2   = 







8 + 6

3
  = 

14

3
  



 
14

3
 

R1 R2 R3 R4 R1 R2 R3

R4

 I1 

R1 = 2  

I2 
R2 = 4  

I3 
R3 = 3  

I4 
R4 = 6  

10 V 

I 

I 

I

I = I1 + I2 + I3 + I4 

  I = V






1

R1
 + 

I

R2
 + 

I

R3
 + 

1

R4
   









I = 
V

R
 

V

Rp
 = V 







1

R1
 + 

1

R2
 + 

1

R3
 + 

1

R4
 

   
1

Rp
 = 

1

R1
 + 

1

R2
 + 

1

R3
 + 

1

R4
 

 



A B 

D C 

6 

12 

6 V 

−+





CD



5

  30bs cª‡kœi DËi   

65 − 75 W

R1 = 6 R2 = 12

  E = 6V 

 
1

Rp
 = 

1

R1
 + 

1

R2
 

  = 
1

6
 + 

1

12
 

  = 
2 + 1

12
 

  = 
3

12
 −1 

  Rp = 4 



 I = 
E

Rp
 

  = 
6V

4
 

  = 1.5 A 

  CD I = 






R1

R1 + R2
  I 

  = 






6

6 + 12
  1.5 A 

  = 05 A 

 CD 0.5 A 

I = 15 A 

 5 I1 = (15  5) A = 75 A 

 E = 6V 

 R = 
6V

75 A
 = 08 

 x


1

R
 = 

1

6
 + 

1

12
 + 

1

x
 

 
1

0.8
 = 

1

6
 + 

1

12
 + 

1

x
 

 
1

x
 = 

1

08
 − 

1

6
 − 

1

12
 = (125 − 0167 − 00833) −1 

          = 1−1 
  x   = 1

1 5

wewfbœ ¯‹z‡ji wbe©vwPZ m„Rbkxj cÖkœ I DËi 



 E = 6V r = 0.1 

i2 

i3 

i4 
i1 

R2 = 2 

R3 = 4 

R4 = 6 

R1 



220 V − 60 W

i1

  31bs cª‡kœi DËi   

200 V 60 W 220 V

60 J

E = 6 V 

  r = 0.1  

 R1 = 8 , R2 = 2 , R3 = 4 , R4 = 6  

 R2. R3  R4

 

        
1

Rp
 = 

1

R2
 + 

1

R3
 + 

1

R4
 

  
1

Rp
 = 

1

2 
 + 

1

4 
 + 

1

6 
 

   
1

Rp
 = 

6 + 3 + 2

12
 

  
1

Rp
 = 

11

12
 

  Rp = 
12

11
  

R



 R = R1 + Rp   

   = 8  + 
12

11
  

   = 
88 + 12

11
  

   = 
100

11
  

   = 9.09  

 i1 = 
E

R + r
 = 

6 V

9.09  + 0.1 
 

  = 
6V

919
 

  = 0.653 A 

 i1 0.653 A

I = 0.653 A 

R = 9.09  

 V = IR 

  = 0.653 A  9.09  

  = 5.936 V 

 V = Ir 

  = 0.653 A  0.1  

  = 0.0653 V 

 V + V = 5.936 V + 0.065 V 

  = 6 V = E 

 



R1 = 50 , R2 = 100 , R3 = 1500  R4 = 200 

3 V

 R2 
R4 

R3 
R1 

E 

+  − 



R4

R4 100 

  32bs cª‡kœi DËi   

AB VA VB VA > VB

V = VA − VB

 VA VB 

B A 

I 

I

I  V 

V

I
 = R = 

R2  R3

1

RP
  = 

1

R2
 + 

1

R3
 

   = 
1

100 
 + 

1

1500 
  

  = 
15 + 1

1500 
 = 

16

1500
 

   Rp = 9375  

 R1, RP R4



Rs = R1 + Rp + R4 



  = 50  + 9375  + 200  = 34375  

 E = 3V 

  R4 I

 E = IRs 

    I = 
E

Rs

 
3 V

34375 
 

       I = 8.727  10-3A 

 R4 V

V = IR4 

  = 8727  10-3A  200  

  = 175 V 

  R4 8727  10-3 A 175 V

R4 R5 = 100 

 

R1 

R2 R4 

R3 R5 

E 

+ − 

R2 R3 Rp

1

Rp
 = 

1

R2
 + 

1

R3
 

  = 
1

100 
 + 

1

1500 
 = 

15 + 1

1500 
 = 

16

1500
 

  Rp = 9375  

 R4, R5 Rp

1

Rp
 = 

1

R4
 + 

1

R5
 

  = 
1

200 
 + 

1

100 
 = 

1 + 2

200 
 = 

3

200
 

  Rp = 6667  

 R1, Rp Rp





Rs = R1 + Rp + Rp 

  = 50  + 9375  + 6667  = 21042  

  I E = IRs 

  I = 
E

Rs
 = 

3V

21042 
 

   I = 0014 A 

0014 A



v 

12 V r = 0.5  

5 

4 1 

12 V

  33bs cª‡kœi DËi   

12 V 1

12 J 

R1 = 4 , R2 
 = 1 , R3 = 5  

 r = 0.5  

 E = 12 V 

 P = ? 

 R1 R2 Rs = (4 + 1)  = 5 



  
1

Rp
  = 

1

Rs
 + 

1

R3
 

  
1

Rp
 = 

1

5
 + 

1

5
 = 

2

5
 −1  

   Rp = 
5

2
  

  I = 
E

Rp + r
 = 

12 V







5

2
 + 0.5  

 = 4 A  

  Ip = 
5 

(5 + 5) 
  4 A 

  = 2 A 

  P = I1
2R3 = (2)2  3 = 12 W  

E = 12 V  

  r = 0.5  

v 

12 V r = 0.5 

4 

1 A B 
5 

A  B V = E − Ir

  = 12 V − (4  05) V 

  = 10 V  

 








1

1 + 4
 10 V 

  = 2 V 

 2 V



 
I1 

R1 = 2  

R2 = 15  

I2 
I 

35 V 

+    − 

5  

15 V 

+      − 

15  

10  



I = ?

I = 2 A

  34bs cª‡kœi DËi   

R1 = 2

  R2 = 15  

  V = 35 V 

 R1 R2 

1

Rp
 = 

1

R1
 + 

1

R2
 

  = 
1

2 
 + 

1

15
 

  = 
15 + 2

3 
 

  = 
35

3 
 

           Rp = 0857  

 I = 
V

Rp
 

  = 
35 V

0857 
 

  = 4084 A 

 I = 4084 A 

I = 2A 

5  10  15 



 5  10  

15  

+    − 
I 

15 V 

4  10 

Rs = 5  + 10  = 15 

 RS 15  

 
1

Rp
 = 

1

Rs
 + 

1

15 
 = 

1

15 
 + 

1

15 
= 

1 + 1

15 
 = 

2

15
 -1

  Rp = 
15

2
  

  I = 
15 V

15

2
 

 = 2 A



 

A D 
1  

6 V 

B 

4  

2  

C 2  

+ − 

C D

4.5 

  35bs cª‡kœi DËi   



 

4  2 

1

Rp
 = 

1

4
 + 

1

2
 

  = 
1 + 2

4
 -1 = 

3

4
 -1 

   Rp = 
4

3
  = 1.33  

Rs = 1  + 1.33  + 2  

  = 4.33  

 

I = 
V

Rs
 

  = 
6 V

4.33 
 = 1.4 A 

  C D

VCD = IRCD 

   = 1.4 A  2  = 2.8 V 

 C D 2.8 V

4.5  

 1  

2  

2  

4  

6 V 
+ − 

I 

 



1 , 2  2 

 
1

Rp
 = 









1 + 
1

2
 + 

1

2
 -1 

  = 






2 + 1 + 1

2
 -1 = 

4

2
 -1 

     Rp = 
2

4
  = 0.5  

 Rp, 4  Rs = 4  + 0.5  

  Rs = 4.5  

 4.5 



 3  

15  

15  

E = 12 V 

  36bs cª‡kœi DËi   



R1 = 3  

  R2 = 15  

  R3 = 15  

  E = 12 V 

 I = ? 

 
1

Rp
 = 

1

R1
 + 

1

R2
 + 

1

R3
 

  = 
1

3
 + 

1

15
 + 

1

15 
 

  = 
5 + 1 + 1

15 
 

  = 
7

15 
 

  Rp = 2.14  

 I = 
E

Rp

  = 
12 V

2.14 
 

   I = 5.61 A 

 5.6 A

 R1 = 3  

  R2 = 15  

  R3 = 15  

 

 Rs = R1 + R2 + R3 

  = 3  + 15  + 15  = 33  



 I = ? 

 I = 
E

Rs

  = 
12 V

33 
 

  = 0.33  

  = 0.364 A 

  = I − I 

  = 5.61 A − 0.364 A [ I = 561A] 

  = 5.246 A 

 

5.246 A 



 2  

4  

3  1  

K 

5 V 

1 amp

(K)

K

  37bs cª‡kœi DËi   

1 1

1 amp



K

R1 = 2 , R2 = 4 , R3 = 1 , R4 = 3 . 

 R1 R2

 R1 R2

1

Rp
 = 

1

R1
 + 

1

R2
 

  
1

Rp
 = 

1

2
 + 

1

4
 = 

2 + 1

4
 = 

3

4
 -1 

   Rp = 
4

3
  

 

 R3 R1

Rs = R3 + R4 

    
1

R
  = 

1

4

3
 

 + 
1

4 
 

   = 
3

4
 + 

1

4
 = 

3 + 1

4
 = 

4

4
 -1 

    R  = 1  

 1 

K R = 1 

E = 5 V 

  K I1

I1 = 
E

R
 = 

5 V

1
 = 5 A 

 K Rs = 4  



 K I2

I2 = 
E

Rs
 = 

5 V

4 
 = 1.25 A 

 I1  I2 

 K



2 

3 

6 

4 

6 

k 

3 

E = 6V 

r = 07V 

2 

3 

6 

k 

6 

E = 6V 

r = 07V 

3 
4 

A B

B

K A B 

  38bs cª‡kœi DËi   

q1 q2 d

q
1
 q

2
 

d 

F F  
q1 q2

d2

F = C 
q1 q2

d2

C 



B - R1 = 2

  R2 = 3 

  R3 = 6 

  R4 = 3 

  R5 = 4 

  R6 = 6 

R1, R2 R3 

 
1

Rp1

 = 
1

R1
 + 

1

R2
 + 

1

R3
 

  = 
1

2
 + 

1

3
 + 

1

6
 

  = 
3 + 2 + 1

6
 

  = 
6

6
 

  Rp1 = 1 

 R4, R5 R6

1

Rp2

  = 
1

R4
 + 

1

R5
 + 

1

R6
 

  = 
1

3
 + 

1

4
 + 

1

6
 

  = 
4 + 3 + 2

12
 

  = 
9

12
 

  Rp2 = 
4

3
 

 B R =  Rp1 + Rp2 

  = 








1 + 
4

3
  = 233 

A -

R1 = 2 

 R2 = 3 



 R3 = 6 

 R4 = 6 

 R5 = 4 

 R6 = 3 

R1, R2 R3 


1

Rp
 = 

1

R1
 + 

1

R2
 + 

1

R3

  = 
1

2
 + 

1

3
 + 

1

6
 

  = 
3 + 2 + 1

6
 

  = 
6

6
 

  Rp = 1 

 Rp R4, R5 R6

Rs = Rp + R4 + R5 R6 

  = 1 + 6 + 4 + 3 

  = 14

A 14  

K A 

 IA  = 
E

Rs + r
 

6V

14 + 07
 

 = 
6V

14.7
 

 IA = 0.41 A 

E = 6V 

r = 0.7 

Rs = 14 

B 233  

 K B 

  IB  = 
E

Rs + r
 

E = 6V 

Rs = 233 



6V

233 + 07
 

 = 
6V

303
 

 IB = 198 A

r = 0.7 

IA < IB 

 K A B 



10 

6 

5 

K 

10V 

A 

I−V 

K Ammeter 

K 6  

  39bs cª‡kœi DËi   

Y 

I 

O V 
X 



X V Y 

I 

E = 10 V 

 R1 = 6  

 R2 = 5  

 R3 = 10  

 Ammeter I = ? 

 

Rp 

1

Rp
 = 

1

R1
 + 

1

R2
 

  = 
1

6 
 + 

1

 5 
  

  = 
5 + 6

30 
 = 

11

30
 −1 

  RP = 
30

11
  = 2727  

 Rp R3 Rs 

Rs = Rp + R3 = 2727  + 10  = 12727  

 I = 
E

R
 = 

10 V

12727 
 = 0786 A 

 K 0786 A

K 

6  5  

Rp = 2727  

 I = 0786 A 

  6  V = IRp 

  = 0786 A  2727  

  = 21434 V 

 K R1 = 6 R3 = 10  

 Rs = 6 + 10  = 16 



 I 

I = 
V

Rs
 = 

10 V

16 
 = 0625 A 

  6 V 

V = IR1 = 0625 A  6  = 375 V 

 6 K 

21434 V K 375 V



R1 

R2 

R3 

A B 
R4 C R5 

D 

R1 = 4, R2 = 6 R3 

= 12

 A  B 

10A

R1, R2, R3 Rp, 

R4 R5 

  40bs cª‡kœi DËi   

R1, R2, R3



R1 = 4

R2 = 6

R3 = 12

Rp = ? 

  
1

Rp
 = 

1

R1
 + 

1

R2
 + 

1

R3
 

 
1

Rp
 = 

1

4
  + 

1

6
 + 

1

12
 

 
1

Rp
 = 

I

12
 −1  + 

1

2
 −1   

  Rp = 2 

Rp = 2  

 I = 10 A 

 A B V = ?

V = IRp = 10 A  2  = 20 V

20 V

A, B, C D VA, VB, VC, VD

I

A B VA − VB = IRp .............(i)

B C VB − VC = IR4 .............(ii)

C D Vc − VD = IR5 .............(iii)

Rp R1, R2, R3,

(i), (ii) (iii)

VA − VB + VB − Vc + VC − VD = IRP + IR4 + IR5 

 VA − VD = I(Rp + R4 + R5) ......................(iv)

A 
Rp B C Ra Rs D A Ra D 

I I 



Rp, R4, R5 Rs 

I A  D (VA − VD) 

Rs

VA − VD = IRs .........................(v)

(iv) (v)

IRs = I(Rp + R4 + R5) 

  Rs = Rp + R4 + Rs 

 Rs Rp, R4, R5



09 W 

  41bs cª‡kœi DËi   

1 V 1 A 

(1 ) 

R1 = 10  

 R2 = 10  



 R3 = 10  

 R4 = 10  

 V = 3V 

 R2, R3  R4 


1

Rp
 = 

1

R2
 + 

1

R3
 + 

1

R4
 

 
1

Rp
 = 

1

10 
 + 

1

10 
 + 

1

10 
 

 
1

Rp
 = 

1 + 1 + 1

10 
 = 

3

10
 −1 

  Rp = 
10

3
  = 333  

 Rp Rp 

  Rs  = R1 + Rp 

  = 10  + 333  

  = 1333  

  I = 
V

Rs
 = 

3V

1333 
 = 0225 A 

3 V 10  

R2 

R3 

R4 

R1 

10  

10  
10  

R = (R1 + R2) ॥ (R3 + R4) 

   = (10 + 10) ॥ (10 + 10) 

   = 20 ॥ 20 

   = 
20  20

20 + 20
 = 

400

40
 

   R = 10  

 P = 
V2

R
 

   P = 
(3 V)2

10 
 



  = 
9

10
 W 

  = 09 W 

 

09 W

 100 W 5

60 W 3 25 W 2 800  4 1000 W 

220 V 

6 4 2 

450 

  42 bs cª‡kœi DËi   

P = 100 W 

 V = 220 V 

 R = ? 



 P = 
V2

R

  R = 
V2

P
 

  = 
(220 V)2

1000 W
 = 484  

 484 

Pb = 100 W  5 + 60 W  3 + 25 W  2 

  = 500 W + 180 W + 50 W 

  = 730 W 

 30 

 tb = (6 hr  30) = 180 hr 

  Wb = Pbtb 

  = 730 W  180 hr 

  = 131400 Wh = 1314 kWh 

 

R = 800  

 V = 220 V 

 P = 
V2

R
  4 

  = 
(220 V)2

800 
  4 

  = 242 W 

 t = (4hr  30) = 120 hr 

  W = Pt 

  = 242 W  120 hr 

  = 29040 Wh 

  = 2904 kWh 

Ph = 1000 W  1 

  = 1000 W 

 th = (2 hr  30) = 60 hr 



  Wh = Phth 

  = 1000 W  60 hr 

  = 60000 Wh 

  = 60 kWh 

  W = Wb + W + Wh 

  = 1314 kWh + 2904 kWh + 60 kWh 

  = 22044 kWh = 22044 unit 

 450 

 22044 = (450  22044)

= 99198

 99198




