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GIAÛI 156 BAØI TAÄP ÑIEÄN KYÕ THUAÄT CAO ÑAÚNG 
 

 

( Taøi lieäu duøng keøm vôùi giaùo trình ÑIEÄN KYÕ THUAÄT Cao Ñaúng ) 
 

BAØI TAÄP CHÖÔNG 1 – NHÖÕNG KHAÙI NIEÄM CÔ BAÛN VEÀ MAÏCH ÑIEÄN 
 

Baøi 1 : Voøng e3L3L1e1e3 : i3R3+ L3 dt
di3  + L1 dt

di1  + i1R1 = e3 – e1 (1) . Maét e3L3e2e3 :         

i3R3+ L3 dt
di3  + 

2C
1
∫ dti2  = e3 – e2 (2) . Taïi nuùt A : i3 – i1 – i2 = 0 → i3 = i1 + i2 (3) . Thay (3) vaøo 

(1) : (i1 + i2)R3 + L3 dt
)ii(d 21 +  + L1 dt

di1  + i1R1 = e3 – e1 → i1R3 + i2R3 + L3 dt
di1  + L3 dt

di2  + L1 dt
di1        

+ i1R1 = e3 – e1 hay (R1 + R3)i1 + (L1 + L3) dt
di1  + R3i2 + L3 dt

di2  = e3 – e1 (4) . Thay (3) vaøo (2) :         

(i1 + i2)R3 + L3 dt
)ii(d 21 +  + 

2C
1
∫ dti2  = e3 – e2 → i1R3 + i2R3 + L3 dt

di1  + L3 dt
di2  + 

2C
1
∫ dti2         

= e3 – e2 hay R3i1 + L3 dt
di1  + R3i2 + L3 dt

di2  + 
2C
1
∫ dti2  = e3 – e2 (5) . Vaäy heä 2 phöông trình vi 

tích phaân duøng ñeåû tìm i1 vaø i2 laø : 

⎪
⎪
⎩

⎪⎪
⎨

⎧

−=++++

−=+++++

∫ )5(eedti
C
1

dt
diLiR

dt
diLiR

)4(ee
dt
diLiR

dt
di)LL(i)RR(

232
2

2
323

1
313

13
2

323
1

31131
 

Neáu bieán ñoåi tieáp  : Töø (4) → R3i2 + L3 dt
di2  = e3 – e1 – R1i1 – R3i1 – L1 dt

di1  - L3 dt
di1 .         

Thay vaøo (5) : R3i1 + L3 dt
di1  + e3 – e1 – R1i1 – R3i1 – L1 dt

di1  - L3 dt
di1  + 

2C
1
∫ dti2  = e3 – e2         

→ R1i1 + L1 dt
di1  - 

2C
1
∫ dti2  = e2 – e1 (6) .  

Toùm laïi , heä 2 phöông trình duøng ñeå tìm i1 vaø i2 coù theå laø : (4) vaø (5) ; (4) vaø (6) ;         
(5) vaø (6) 

Baøi 2 : Maét RCLR : - u2 + C
1
∫ dtiC  + u4 = 0 . Bieát : j1 – iR – iC = 0 vaø iC – iL + j5 = 0         

→ iC = j1 – iR = j1 - 
R
u2  (2) vaø iC = iL – j5 = 

L
1
∫ dtu4  - j5 (3) . Thay (2) vaøo (1) :         

- u2 + 
C
1 dt)

R
uj( 2

1∫ −  + u4 = 0  → - u2 + 
C
1 dtj1∫  - 

RC
1
∫ dtu2  + u4 = 0 hay         

u2 + RC
1
∫ dtu2  - u4 = C

1 dtj1∫  (4) . Thay (3) vaøo (1) : - u2 + C
1

∫∫ − dt)jdtu
L
1( 54  + u4 = 0         

→ - u2 + LC
1
∫∫ tdu 2

4  - 
C
1
∫ dtj5  + u4 = 0 hay – u2 + u4 + LC

1
∫∫ tdu 2

4  = 
C
1
∫ dtj5  (5) . Vaäy heä 2  
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phöông trình vi tích phaân duøng ñeå tìm u2 vaø u4 laø :  

⎪
⎩

⎪
⎨

⎧

=++−

=−+

∫∫ ∫

∫ ∫
)5(dtj

C
1tdu

LC
1uu

)4(dtj
C
1udtu

RC
1u

5
2

442

1422
 

• Neáu bieán ñoåi tieáp : Töø (4) vaø (5) → 
RC
1
∫ dtu2  + 

LC
1
∫∫ tdu 2

4  = 
C
1
∫ + dt)jj( 51  (6) 

• Hoaëc ñaïo haøm 2 veá cuûa (4) vaø (5) ta ñöôïc : 
RC
1 u2 + 

dt
du2  - 

dt
du4  = 

C
1 j1 (7)                 

vaø - 
dt

du2  + 
dt

du4  + 
LC
1
∫ dtu4  = 

C
1 j5  (8) 

• Vaø neáu bieán ñoåi tieáp  : Töø (7) vaø (8) →  
RC
1 u2 + 

LC
1
∫ dtu4  = 

C
1 ( j1 + j5)                  

hay  
R
u2  + 

L
1
∫ dtu4   = j1 + j5 (9) .  

Toùm laïi , caëp phöông trình duøng ñeå tìm u2 vaø u4  coù theå laø (4) vaø (5) ; (4) vaø (6) ;               
(5) vaø (6) ; (7) vaø (8) ; (7) vaø (9) ; (8) vaø (9)  
 

BAØI TAÄP CHÖÔNG 2 – DOØNG ÑIEÄN SIN 
 

Baøi 1 : XL = ωL = 4x1 = 4Ω ; XC = C
1
ω

 = 

40
1x4

1  = 10Ω → Z  = 8 + j(4 – 10) = 8 – j6             

= 10∠- 36,87o (Ω) →  = I&
Z
U&  = 

o

o

87,3610
13,5310

−∠

∠  = 1∠90o = j1 (A) → i = 2 sin(4t + 90o) (A) .           

Vì ϕ = - 36,87o (<0) neân u chaäm pha sau i 36,87o hay i vöôït pha tröôùc u 36,87o , vaø maïch coù tính 
dung . Ñoà thò vectô ( hình 2 trong giaùo trình ) : UR = IR = 1x8 = 8V ( ñoàng pha vôùi I ) ; UL = IXL          
= 1x4 = 4V ( vöôït pha tröôùc I 90o ) ; UC = IXC = 1x6 = 6V ( chaäm pha sau I 90o )  

Baøi 2 : XL = ωL = 8x1 = 8Ω ; XC = 
C
1
ω

 = 

40
1x8

1  = 5Ω → Y  = Y 1 + Y 2 + Y 3                 

= 
4
1  + 

8j
1  + 

5j
1

−
 = 0,25 – j0,125 + j0,2 = 0,25 + j0,075 = 0,261∠16,7o (S) →  = U&

Y
I&                  

= o

o

7,16261,0
7,10661,2

∠

∠  = 10∠90o (V) → u = 10 2 sin(8t + 90o) (V) . Vì (- ϕ) = 16,7o → ϕ < 0 neân                

u chaäm pha sau i 16,7o , vaø maïch coù tính dung . Ñoà thò vectô ( hình 4 trong giaùo trình ) : IR = R
U        

= 
4
10  = 2,5A ( ñoàng pha vôùi U ) ; IL = 

LX
U  = 

8
10  = 1,25A ( chaäm pha sau U 90o ) ; IC = 

CX
U  = 

5
10  = 2A ( vöôït pha tröôùc U 90o ) 
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Baøi 3 : XL = ωL = 8x1 = 8Ω ; XC = C
1
ω

 = 
)40/1(8

1  = 5Ω 

• Ñoaïn maïch 1 : RTM = 8Ω ; XLTM = 8Ω ; XCTM = 5Ω ; XTM = XLTM – XCTM = 8 – 5 = 3Ω ;         

Z TM = 8 + j3 = (Ω) ; Y TM = 
TMZ
1  = 

3j8
1
+

 = 
73

3j8 −  = 0,109 – j0,041 (S) ; GTM = 0,109S ;         

BTM = 0,041S ; BLTM = 
2
TM

LTM

Z
X  = 

22 38
8
+

 = 0,109S ; BCTM = BLTM – BTM = 0,109 – 0,041 = 0,068S 

• Ñoaïn maïch 2 : Y TM = Y R + Y L + Y C = 
R
1  + 

LjX
1  + 

CjX
1

−
 = 

8
1  + 

8j
1  + 

5j
1

−
        

= 0,125 – j0,125 + j0,2 = 0,125 + j0,075 (S) ; GTM = 0,125S ; BTM = - 0,075S ; BLTM = 
LX
1  = 

8
1         

= 0,125S ; BCTM = BLTM – BTM = 0,125 – (- 0,075) = 0,2S  ; Z TM = 
TMY
1  = 

075,0j125,0
1
+

        

= 
02125,0

075,0j125,0 −  =  5,882 – j3,529 = 6,86∠- 30,96o (Ω) ; RTM = 5,882Ω ; XTM = - 3,529Ω ;         

XLTM = BLTMZLTM
2 = 0,125(6,86)2 = 5,882Ω ; XCTM = XLTM – XTM = 5,882 – (- 3,529) = 9,411Ω    

• Ñoaïn maïch 3 : Z TM = Z R + Z LC = R + 
CL

CL
jXjX

)jX)(jX(
−
−

 = 8 + 
5j8j
)5j)(8j(

−
−  = 8 + 

3j
40         

= 8 - j
3
40  = 8 – j13,33 (Ω) ; RTM = 8Ω ; XTM = - 13,333Ω ; XLTM = XL(R) + XL(LC) = 0 + BL(LC)ZLC

2         

= BLZLC
2 = (

LX
1 )ZLC

2 = (
8
1 )(

3
40 )2 = 22,222Ω ; XCTM = XLTM – XTM = 22,222 – (- 13,333)         

= 35,555Ω ; Y TM = 
TMZ
1  = 

3
40j8

1

−
 = 

2176
)40j24(3 +  = 0,033 + j0,055 (S) ; GTM = 0,033S ;         

BTM = - 0,055S ; BLTM = 
2
TM

LTM

Z
X  = 

2

22

3
4024

222,22
+

 = 
2176

222,22x9  = 0,092S ; BCTM = BLTM – BTM         

= 0,092 – (- 0,055) = 0,147S 

• Ñoaïn maïch 4 : Z TM = Z L + Z RC = jXL + 
C

C
jXR

)jX(R
−
−

 = j8 + 
5j8
)5j)(8(

−
−  = j8 + 

89
)5j8)(40j( +−         

= j8 + 
89

320j200 − = 
89

392j200 +  = 2,247 + j4,404 (Ω) ; RTM = 2,247Ω ; XTM = 4,404Ω ;         

XLTM = XL(L) + XL(RC) = XL + 0 = 8Ω ; XCTM = XLTM – XTM = 8 – 4,404 = 3,596Ω ; Y TM = 
TMZ
1         

= 
392j200

89
+

 = 
193664

)392j200(89 −  = 0,092 – j0,18 (S) ; GTM = 0,092S ; BTM = 0,18S ; BLTM = 
2
TM

LTM

Z
X   

= 

2

22

89
392200

8
+

 = 
193664

7921x8  = 0,327S ; BCTM = BLTM – BTM  = 0,327 – 0,18 = 0,147S 
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• Ñoaïn maïch 5 : Z TM = Z C + Z RL = - jXC + 
L

L
jXR

)jX(R
+

 = - j5 + 
8j8
)8j)(8(

+
                 

= - j5 + 
128

)8j8)(64j( −  = - j5 + 4 + j4 = 4 – j1 (Ω) ; RTM = 4Ω ; XTM = - 1Ω ; XLTM = XL(L) + XL(RC)            

= 0 + BL(RL)ZRL
2 = (

LX
1 )ZRL

2 = (
8
1 )(32) = 4Ω ; XCTM = XLTM – XTM = 4 – (- 1) = 5Ω ; Y TM = 

TMZ
1              

= 
1j4

1
−

 = 
17

1j4 +  = 0,235 + j0,059 (S) ; GTM = 0,235S ; BTM = - 0,059S ; BLTM = 
2
TM

LTM

Z
X  = 

17
4               

= 0,235S ; BCTM = BLTM – BTM  = 0,235 – (- 0,059) = 0,294S 

Baøi 4 : (a) cosϕX = 0,8 sôùm →  ϕX = - 36,87o → tgϕX = - 0,75 → QX = PXtgϕX               
= 100(- 0,75) = - 75VAR → S& X = PX + jQX = 100 - j75 (VA) .Vôùi U& X vaø I& X cuøng chieàu , ta keát luaän 
X tieâu thuï 100W vaø phaùt ra 75VAR 

(b) cosϕX = 0,9 treã →  ϕX = 25,84o → sinϕX = 0,43589 → PX = ScosϕX = 2000x0,9                
= 1800W ; QX = SsinϕX = 2000x0,43589 = 872VAR → S& X = PX + jQX = 1800 + j872 (VA) .            
Vôùi U& X vaø I& X cuøng chieàu , ta keát luaän : X tieâu thuï 1800W vaø tieâu thuï 872VAR 

(c) I& X = 
X

X
Z
U&  = 

10j15
220
+

 = 
325

)10j15(220 −  = 
13
132  - j

13
88  (A) → S& X = U& XI& X

*                  

= (220)(
13
132  + j

13
88 ) = 2233,85 + j1489,23 (VA) . Vôùi U& X vaø I& X cuøng chieàu , ta keát luaän : X tieâu 

thuï 2,23KW vaø tieâu thuï 1,49KVAR 

(d) XL = ωL = 314x10.10-3 = 3,14Ω → Z X = 10 + j3,14 (Ω) → I& X = 
X

X
Z
U&  = 

14,3j10
120
+

            

= 
8596,109

)14,3j10(120 −  = 10,923 – j3,43 (A) → S& X = U& XI& X
* = (120)(10,923 + j3,43)                  

= 1310,76 + j411,6 (VA) . Vôùi U& X vaø I& X cuøng chieàu , ta keát luaän : X tieâu thuï 1,31KW vaø tieâu thuï 
0,41KVAR 

(e) XC = C
1
ω

 = 610.45,18x377
1

−
 = 143,768Ω → Z X = 83 – j143,768 (Ω) → I& X = 

X

X
Z
U&              

= 
768,143j83

120
−

 = 
23782,27558

)768,143j83(120 +  = 0,361 + j0,626 (A) → S& X = U& XI& X
*                 

= (120)(0,361 – j0,626) = 43,32 – j75,12 (VA) . Vôùi U& X vaø I& X cuøng chieàu , ta keát luaän : X tieâu thuï 
43,32W vaø phaùt ra 75,12VAR 

(f) U& X = 16 - j30 = 34∠- 61,93o (V) → S& X = U& XI& X
* = (34∠- 61,93o)(2∠- 38,07o)                  

= 68∠- 100o = - 11,8 – j66,97 (VA) . Vôùi U& X vaø I& X cuøng chieàu , ta keát luaän : X phaùt ra 12W vaø 
phaùt ra 67VAR 

Baøi 5 : cosϕt = 0,707 treã → ϕt = 45o ; cosϕ = 0,9 treã → ϕ = 25,84o ;                 

C = 2
t

U
P
ω

(tgϕt - tgϕ) = 2)2300(50x2
100000

π
(tg45o – tg25,84o) = 31µF 
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BAØI TAÄP CHÖÔNG 3 – CAÙC PHÖÔNG PHAÙP GIAÛI MAÏCH ÑIEÄN 
 

Baøi 1 : XL = ωL = 8x0,5 = 4Ω ; XC = C
1
ω

 = 

64
1x8

1  = 8Ω . Chuyeån sang maïch phöùc . 

 
 
 
 
 
 
 
 
Phöông phaùp bieán ñoåi töông ñöông( hình 1 ) 

Z  = 12 + j4 + 
8j8
)8j)(8(

−
−  = 12 + j4 + 

128
)8j8)(64j( +−  = 

128
512512j512j1536 +−+  = 16 (Ω) 

→  = I&
Z
U&  = 

16
908 o∠  = 0,5∠90o = j0,5 (A) ; I& 2 = xI&

8j8
8
−

 = (j0,5)(
128

8j8(8 + ) = 
128

32j32 +−         

= - 0,25 + j0,25 = 0,25 2∠135o (A) ; I& 1 = I&  - I& 2 = j0,5 + 0,25 – j0,25 = 0,25 + j0,25         
= 0,25∠45o (A) 

Phöông phaùp doøng nhaùnh ( hình 1 ) 

Maét EABE : I& (12 + j4) + I& 1(8) = E → (12 + j4)  + 8I&& I& 1 = j8 (1) . Voøng EA(-j8)BE :         
(12 + j4) + I&I& 2(-j8) = E → (12 + j4)I&  + (-j8)& I& 2 = j8 (2) . Taïi nuùt A :  - I&I& 1 - I& 2 = 0 (3) .         

Töø (1) → I& 1 = 
8

I)4j12(8j &+−  = j1 – 1,5I&  - j0,5I&  vaø töø (2) → I& 2 = 
8j

I)4j12(8j
−

+− &
        

= - 1 – j1,5I&   + 0,5I& . Thay vaøo (3) : I&  - j1 + 1,5I&  + j0,5I&  + 1 + j1,5I&  - 0,5  = 1 – j1 + 2I&  + j2I&   

= 0 →  = 

I&

I&
2j2
1j1

+
+−  = 

8
)2j2)(1j1( −+−  = - 0,25 + j0,25 + j0,25 + 0,25 = j0,5 = 0,5∠90o (A)         

→ I& 1 = j1 – 1,5(j0,5) - j0,5(j0,5) = j1 – j0,75 + 0,25 = 0,25 + j0,25 = 0,25 2∠45o (A) ;         
I& 2 = - 1 – j1,5(j0.5) + 0,5(j0,5) = - 1 + 0,75 + j0,25 = - 0,25 + j0,25 = 0,25 2∠135o (A) 

Phöông phaùp doøng voøng ( hình 2 ) 

Maét EABE : I& I(12 + j4 + 8) + I& II(12 + j4) = E → (20 + j4)I&&
I + (12 + j4)I& II = j8 (1) . Voøng 

EA(-j8)BE : I& II (12 + j4 – j8) + I& I(12 + j4) = E → (12 – j4)I&&
II + (12 + j4)I& I = j8 (2) . Töø (1)         

→ I& II = 
4j12

I)4j20(8 −j I
+
+ &

 = 
160

)4j12)(I4jI208j( II −−− &&
 = 

160
I32jI2563296j II
&& +−+         

= 0,2 + j0,6 –1,6I& I + j0,2I& I . Thay vaøo (2) : (12 – j4)(0,2 + j0,6 –1,6I& I + j0,2I& I) + (12 + j4)I& I = j8 

→ 4,8 – j1,6 – 6,4I& I + j12,8I& I = j8 → I& I = 
8j4
1j3

−
−  = 

80
)8j4)(1j3( +−         

= 
80

20j20 +  = 0,25 + j0,25 = 0,25 2∠45o (A) = I& 1  ; I& II = 0,2 + j0,6 –1,6(0,25 + j0,25)         

 5
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+ j0,2(0,25 + j0,25) = 0,2 + j0,6 – 0,4 – j0,4 + j0,05 – 0,05 = - 0,25 + j0,25 = 0,25 2∠135o (A) 
= I& 2 →  = I&I& I + I& II = 0,25 + j0,25 – 0,25 + j0,25 = j0,5 = 0,5∠90o (A) 

Phöông phaùp ñieän aùp 2 nuùt ( hình 3 ) 

Coi  ϕ& B  =  0  :  ϕ& A  =  
21 YYY

YE
++

&
  ,  vôùi  :  E  =  j8 (V)  ;  & Y   =  

4j12
1
+

  =  

160
4j12 −                           

= 0,075 – j0,025 (S) ; Y 1 = 
8
1  = 0,125 (S) ; Y 2 = 

8j
1

−
= j0,125 (S) . Thay vaøo :                  

ϕ& A = 
125,0j125,0025,0j075,0

)025,0j075,0)(8j(
++−

−  = 
1,0j2,0
6,0j2,0

+
+  = 

05,0
)1,0j2,0)(6,0j2,0( −+                  

= 
05,0

06,012,0j02,0j04,0 ++−  = 2 + j2 (V) →  = (  - ϕI& E& & A + ϕ& B) Y                  

= (j8 – 2 – j2 + 0)(0,075 - j0,025) = (- 2 + j6)(0,075 - j0,025) = - 0,15 + j0,05 + j0,45 + 0,15           
= j0,5 = 0,5∠90o (A) ; I& 1 = (ϕ& A - ϕ& B) Y 1 = ( 2 + j2 – 0)(0,125) = 0,25 + j0,25                  
= 0,25 2∠45o (A) ; I& 2 =(ϕ& A - ϕ& B) Y 2 =( 2 + j2 – 0)(j0,125) = - 0,25 + j0,25 =0,25 2∠135o (A) 

 

 

 

 

 

 

Baøi 2 : Thay 3 toång trôû ñaáu ∆ABC bôûi 3 toång trôû ñaáu YOABC sau ñaây ( hình 4 ) :                  

Z A = 10j10j10
)10j)(10(

−+
 = j10 (Ω) ; Z B = 10j10j10

)10j)(10(
−+

−  = - j10 (Ω) ; Z C = 10j10j10
)10j)(10j(

−+
−  = 10 (Ω) . 

Thay ( Z B – j10)//( Z C + 10) bôûi : Z OD = 101010j10j
)1010)(10j10j(

++−−
+−−  = 

20j20
)20)(20j(

−
−  = 

800
)20j20(400j +−             

= 10 – j10 (Ω) . Toång trôû toaøn maïch : Z  = Z A + Z OD = j10 + 10 – j10 = 10 (Ω) . Doøng do nguoàn 

 caáp : I&  = E&
Z
E&  = 

10
100  = 10 (A) . Doøng trong nhaùnh 4 : I& 4 = xI&

10Z10jZ
10Z

CB

C
++−

+
                 

= (10)(
101010j10j

1010
++−−

+ ) = (10)(
20j20

20
−

) = 
800

)20j20(200 +  = 5 + j5 = 5 2∠45o (A) . Doøng 

trong nhaùnh 5 : I& 5 = I&  - I& 4 = 10 – 5 – j5 = 5 – j5 = 5 2∠- 45o (A) . Doøng trong nhaùnh 2 :              

I& 2 = 10j
UAC
&

 , vôùi U& AC = U& AO + U& OC = I& Z A + I& 5 Z C = (10)(j10) + (5 – j5)(10) = j100 + 50 – j50             

 6 
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= 50 + j50 (V) → I& 2 = 10j
50j50 +  = 5 – j5 = 5 2∠- 45o (A) . Taïi nuùt A : I&  - I& 1 - I& 2 = 0         

→ I& 1 =  - I&I& 2 = 10 – 5 + j5 = 5 + j5 = 5 2∠45o (A) . Taïi nuùt B : I& 1 - I& 4 - I& 3 = 0 → I& 3 = I& 1 - I& 4  

= 5 + j5 – 5 – j5 = 0 
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Phöông phaùp doøng nhaùnh ( hình 5 ) 

Maét EABDE : I& 1(10) + I& 4(- j10) = E → 10I&&
1 – j10I& 4 = 100 (1)  

Maét DBCD : - I& 4(- j10) + I& 3(- j10) + I& 5(10) = 0 → - j10I& 3 + j10I& 4 + 10I& 5 = 0 (2) 
Maét ACBA : I& 2(j10) - I& 3(- j10) - I& 1(10) = 0 → - 10I& 1 + j10I& 2 + j10I& 3 = 0 (3) 
Taïi nuùt A :  - I& I& 1 - I& 2 = 0 (4) 
Taïi nuùt B : I& 1 - I& 3 - I& 4 = 0 (5) 
Taïi nuùt C : I& 2 + I& 3 - I& 5 = 0 (6) 
Giaûi heä 6 phuông trình (1) , (2) , (3) , (4) , (5) , (6) baèng Matlab : 
To get started, type one of these commands: helpwin, helpdesk, or demo. 
  For information on all of the MathWorks products, type tour. 
» A=[0 10 0 0 -10j 0       » b=[100         » x=A\b 
0 0 0 -10j 10j 10            0                  x = 
0 -10 10j 10j 0 0            0                    10.0000 
1 -1 -1 0 0 0                 0                    5.0000 + 5.0000i 
0 1 0 -1 -1 0                 0                    5.0000 - 5.0000i 
0 0 1 1 0 -1];                0                    0           
                                                      5.0000 + 5.0000i 
                                                      5.0000 - 5.0000i 
Vaäy : I&  = 10 (A) ; I& 1 = 5 + j5 = 5 2∠45o (A) ; I& 2 = 5 – j5 = 5 2∠- 45o (A) 
       I& 3 = 0 ; I& 4 = 5 + j5 = 5 2∠45o (A) ; I& 5 = 5 – j5 = 5 2∠- 45o (A) 

Phöông phaùp doøng voøng ( hình 6 ) 

Maét EABDE : I& I(10 – j10) - I& II(10) - I& III(- j10) = E → (10 – j10)I&&
I - 10I& II + j10I& III = 100 (1) 

Maét ACBA : I& II(10 + j10 – j10) - I& I(10) - I& III(- j10) = 0 → - 10I& I + 10I& II + j10I& III = 0 (2) 
Maét DBCD : I& III(- j10 – j10 + 10) - I& I(- j10) - I& II(- j10) = 0 → j10I& I + j10I& II + (10 – j20)I& III = 0 (3) 

Giaûi heäâ 3 phöông trình (1) , (2) , (3) baèng Matlab : 
To get started, type one of these commands: helpwin, helpdesk, or demo. 
  For information on all of the MathWorks products, type tour. 
» A=[10-10j -10 10j             » b=[100            » x=A\b 
-10 10 10j                        0                      x = 
10j 10j 10-20j];                  0];                       10.0000 
                                                               5.0000 – 5.0000i 

                                                                        5.0000 – 5.0000i 
Vaäy : I& I = I&  = 10 (A) ; I& II = I& 2 = 5 – j5 = 5 2∠45o (A) ; I& III = I& 5 = 5 – j5 = 5 2∠45o (A) 
     I& 1 = I& I - I& II = 10 – 5 + j5 = 5 + j5 = 5 2∠45o (A) ; I& 3 = I& III - I& II = 5 – j5 – 5 + j5 = 0  
       I& 4 = I& I - I& III = 10 – 5 + j5 = 5 + j5 = 5 2∠45o (A)  

Baøi 3 :  

Phöông phaùp doøng nhaùnh ( hình 7) 

Maét E1ABE1 : I& 1(2) + I& 3(4 – j1) = E& 1 → 2I& 1 + (4 – j1)I& 3 = 12 (1) 
Maét E2ABE2 : I& 2(j1) + I& 3(4 – j1) = E& 2 → j1I& 2 + (4 – j1)I& 3 = 18∠30o = 9 3  + j9 (2) 
Taïi nuùt A : I& 1 + I& 2 - I& 3 = 0 (3) 
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Giaûi heä 3 phöông trình (1) , (2) , (3) baèng Matlab : 
To get started, type one of these commands: helpwin, helpdesk, or demo. 
  For information on all of the MathWorks products, type tour. 
» A=[2 0 4-1j                » b=[12                  » x=A\b 
0 1j 4-1j                     15.5884+9j               x = 
1 1 -1];                       0];                          -3.0086 - 0.9308i 
                                                               7.1384 + 2.4287i 
                                                               4.1298 + 1.4979i 
Vaäy : I& 1 = - 3,0086 – j0,9308 = 3,15∠- 162,81o (A)  
       I& 2 = 7,1384 + j2,4287 = 7,54∠18,79o (A) ; I& 3 = 4,1298 + j1,4979 = 4,39∠19,94o (A) 

Phöông phaùp doøng voøng ( hình 8 ) 

Maét E1ABE1 : I& I(2 + 4 – j1) + I& II(4 – j1) = E& I → (6 – j1)I& I + (4 – j1)I& II = 12 (1) 
Maét E2ABE2 : I& II(j1 + 4 – j1) + I& I(4 – j1) = E& 2 → (4 – j1)I& I + 4I& II = 18∠30o = 9 3  + j9 (2) 

Töø (1) → I& I = 1j6
I1jI412 IIII

−
+− &&

 . Theá vaøo (2) : (4 – j1)(
1j6

I1jI412 IIII
−
+− &&

) + 4I& II = 9 3  + j9          

→ 
1j6

II4j12jI4jI1648 IIIIIIII
−

++−+− &&&&
 + 4I& II = 9 3  + j9 → 48 - 15I& II + j8I& II – j12 + 24I& II – j4I& II             

= 54 3  + j54 – j9 3  + 9 → 9I& II + j4I& II = - 39 + 54 3  + j66  - j9 3                  

→ I& II = 
4
66j

j9
39j35439

+
−++−  = 

97
)4j9)(39j66j354( −−++−39                  

= 
97

336381j264594j3216j3486156j351 −−++−++−  = 
97

3297j750j345087 −++−  

= 7,1384 + j2,4287 = 7,54∠18,79o (A) ; I& I = 1j6
)4287,2j1384,7)(1j4(12

−
+−−   

 8 
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= 
1j6

)4287,21384,7j7148,9j5536,28(12
−

+−+−  = 
37

)1j6)(5764,2j9823,18( +−−         

= 
37

5764,24584,15j9823,18j8938,113 +−−−  = - 3,0085 – j0,9308 = 3,15∠- 162,81o (A)  

Caùc doøng nhaùnh : I& 1 = I& I = 3,15∠- 162,81o (A) ; I& 2 = I& II = 7,54∠18,79o (A) ; I& 3 = I& I + I& II 
= - 3,0085 – j0,9308 + 7,1384 + j2,4287 = 4,1299 + j1,4979 = 4,39∠19,94o (A) 

Phöông phaùp ñieän aùp 2 nuùt ( hình 9 ) 

Coi ϕ& B = 0 : ϕ& A = 
321

2211
YYY
YEYE

++
+ &&

 , vôùi : E& 1 = 12 (V) ; E& 2 = 18∠30o = 9 3  + j9 ; Y 1 = 2
1  

= 0,5 (S) ; Y 2 = 
1j
1  = - j1 = 1∠- 90o (S) ; Y 3 = 

1j4
1
−

 = 
17

1j4 +  = 0,2353 + j0,0588         

= 0,2425∠14,04o (S) . Theá vaøo : ϕ& A = 
0588,0j2353,01j5,0

)901)(3018()5,0)(12( oo

++−
−∠∠+  = 

9412,0j7353,0
39j96

−
−+         

= 
o

o

521944,1
102,466333,21

−∠

−∠  = 18,1123∠5,9o = 18,0164 + j1,8611 (V) . Caùc doøng nhaùnh :         

I& 1 = (E& 1 - ϕ& A + ϕ& B) Y 1 = (12 – 18,0164 – j1,8611 + 0)(0,5) = - 3,0082 – j0,9306         
= 3,15∠- 162,81o (A) ; I& 2 = (E& 2 - ϕ& A + ϕ& B) Y 2 = (9 3  + j9 – 18,0164 – j1,8611 + 0)(1∠- 90o)         
= (- 2,4279 + j7,1389)(1∠- 90o) = (7,54∠108,79o)(1∠- 90o) = 7,54∠18,79o (A) ;         
I& 3 = (ϕ& A - ϕ& B) Y 3 = (18,1123∠5,9o)(0,2425∠14,04o) = 4,39∠19,94o (A) 

Phöông phaùp xeáp choàng 

Noái taét E& 2 chæ ñeå E& 1 hoaït ñoäng ( hình 10 ) . Doøng do E& 1 caáp : I& ’1 = 
'Z

E1
&

, vôùi         

'Z  = 2 + 
1j1j4
)1j)(1j4(

+−
−  = 2 + 

4
4j1+  = 

4
4j9 +  (Ω) → I& ’1 = 4j9

4x12
+

 = 
97

)4j9(48 −  = 4,4536 – j1,9794 

(A) . Doøng trong 2 nhaùnh song song : ’I& 3 = I& ’1x 1j1j4
1j
+−

 = (4,4536 – j1,9794)(j0,25)         

= 0,4949 + j1,1134 (A) ; ’I& 2 = ’I& 1 - ’I& 3 = 4,4536 – j1,9794 – 0,4949 – j1,1134         
= 3,9587 – j3,0928 (A) . 

 Noái taét E& 1 chæ ñeå E& 2 hoaït ñoäng ( hình 11 ) . Doøng do E& 2 caáp : ”I& 2 = 
"Z

E2
&

, vôùi         

"Z  = j1 + 
21j4
)2)(1j4(

+−
−  = j1 + 

1j6
2j8

−
−  = j1 + 

37
)1j6)(2j8( +−  = j1 + 

37
212j8j48 +−+  = 

37
33j50 +  (Ω) 

→ ”I& 2 = 
33j50

)9j39(37
+

+  = 
3589

)33j50)(333j3333( −+  = 
3589

1098916650j310989j316650 ++−         

= 11,0971 – j0,6641 (A) . Doøng trong 2 nhaùnh song song : I&”3 = I&”2x 21j4
2
+−

        

= (11,0971 – j0,6641)[
37

)1j6(2 + ] = (11,0971 – j0,6641)(
37

2j12 + )         
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= 
37

3282,19692,7j1942,22j1652,133 +−+  = 3,6349 + j0,3844  (A) ; I&”1 = I&”2 - I&”3                  

= 11,0971 – j0,6641 – 3,6349 - j0,3844 = 7,4622 – j1,0485 (A) .  
Doøng trong caùc nhaùnh cuûa maïch ñang xeùt : I& 1 = I& ’1 - I&”1                  

= 4,4536 – j1,9794 -  7,4622 + j1,0485 = - 3,0086 – j0,9309 = 3,15∠- 162,81o (A) ; I& 2 = I&”2 - I& ’2 
= 11,0971 – j0,6641 - 3,9587 + j3,0928 = 7,1384 + j2,4287 = 7,54∠18,79o (A) ; I& 3 = I& ’3 + I&”3          
= 0,4949 + j1,1134 + 3,6349 + j0,3844 = 4,1298 + j1,4978 = 4,39∠19,94o (A) 

Caân baèng coâng suaát 

S& A1B = U& A1BI& 1
* = E& 1 I& 1

* = (12)(3,15∠162,81o)  
= 37,8∠162,81o = - 36,1 + j11,2 (VA) . Vôùi U& A1B   
vaø I& 1 traùi chieàu ta keát luaän :  Nguoàn E& 1 tieâu thuï 36,1W  
vaø phaùt ra 11,2VAR 

S& A1A = U& A1AI& 1
* = (2I& 1) I& 1

*  
= 2(3,15∠-162,81o)(3,15∠162,81o) = 19,8 (VA)  
Vôùi U& A1A vaø I& 1 cuøng chieàu ta keát luaän : Ñieän trôû (2Ω)  
tieâu thuï 19,8W 

S& A2B = U& A2BI& 2 = E& 2I& 2
* = (18∠30o)(7,54∠- 18,79o) = 135,72∠11,21o = 133,1 + j26,4 (VA) . 

Vôùi U& A2B vaø I& 2 traùi chieàu ta keát luaän : Nguoàn E& 2 phaùt ra 133,1W vaø phaùt ra 26,4VAR 
S& A2A = U& A2AI& 2 = (j1I& 2) I& 2

* = (1∠90o)(7,54∠18,79o )(7,54∠- 18,79o) = 56,8∠90o = j56,8 
(VA) . Vôùi U& A2A vaø I& 2 cuøng chieàu ta keát luaän : Cuoän caûm (j2Ω) tieâu thuï 56,8VAR 

S& AA3 = U& AA3I& 3 = (4I& 3) I& 3
* = 4(4,39∠19,94o)(4,39∠- 19,94o) = 77,2 (VA) . Vôùi U& AA3 vaø I& 3 

cuøng chieàu neân ta keát luaän : Ñieän trôû (4Ω) tieâu thuï 77,2W 
S& A3B = U& A3BI& 3 = (- j1I& 3) I& 3

* = (1∠- 90o)(4,39∠19,94o)(4,39∠- 19,94o) = 19,3∠- 90o                 
= - j19,3 (VA) . Vôùi U& A3B vaø I& 3 cuøng chieàu neân ta keát luaän : Tuï ñieän (– j1Ω) phaùt ra 19,3VAR 

Phaàn töû Phaùt ra P (W) Tieâu thuï P (W) Phaùt ra Q (VAR) Tieâu thuï Q (VAR) 
E& 1  36,1 11,2  
2Ω  19,8   
E& 2 133,1  26,4  
j1Ω    56,9 
4Ω  77,2   

- j1Ω   19,3  
∑ 133,1 133,1 56,9 56,9 

Baøi 4 : 

Coi ϕ& C = 0 ( hình 12 ) : ϕ& A = E& 1 = 6 (V) ; ϕ& B = E& 3 + ϕ& A = 12 + 6 = 18 (V) . Caùc doøng 

nhaùnh : I& 2 = (ϕ& A - ϕ& C)( 1j
1
−

) =  (6 – 0)(j1) = j6 (A) ; I& 4 = (ϕ& B - ϕ& C)( 1j
1 ) = (18 – 0)(- j1) = - j18 

(A) ; I& 5 = (ϕ& B - ϕ& C)( 2
1 ) = (18 – 0)(0,5) = 9 (A) . Taïi nuùt B : I& 3 - I& 4 - I& 5 = 0 → I& 3 = I& 4 + I& 5              

= 9 - j18 (A) . Taïi nuùt A : I& 1 - I& 2 - I& 3 = 0 → I& 1 = I& 2 + I& 3 = j6 + 9 – j18 = 9 – j12 (A) 
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Baøi 5 : Coi ϕ& C = 0 ( hình 13 ) . Quan heä giöõa ϕ& A vaø ϕ& B : ϕ& B = E& 3 + ϕ& A = 12 + ϕ& A . Taïi 

nuùt A vaø nuùt B : I& 1 - I& 2 - I& 3 = 0 vaø I& 3 - I& 4 - I& 5 = 0 → I& 1 - I& 2 - I& 4 - I& 5 = 0         

→ (E& 1 - ϕ& A + ϕ& C)(
1
1 ) – (ϕ& A - ϕ& C)( 1j

1
−

) – (ϕ& B - ϕ& C)( 1j
1 ) – (ϕ& B - ϕ& C)( 2

1 ) = 0         

→ 6 - ϕ& A – ϕ& Aj1 – (12 + ϕ& A)(- j1) – (12 + ϕ& A)(0,5) = 0 → 6 - ϕ& A – j1ϕ& A + j12 + j1ϕ& A – 6         
– 0,5ϕ& A = 0 → 1,5ϕ& A = j12 → ϕ& A = j8 (V) . Caùc doøng nhaùnh : I& 1 = 6 – j8 (A) ; I& 2 = j8(j1)         
= - 8 (A) ; I& 3 = I& 1 - I& 2 = 6 – j8 – (- 8) = 14 – j8 (A) ; I& 4 = (12  + j8)(- j1) = 8 – j12 (A) ;         
I& 5 = (12 + j8)(0,5) = 6 + j4 (A)  

 

 

 

 

 

 

Baøi 6 : Coi ϕ& B = 0 ( hình 14 ) : I& 2 = (E& 2 - ϕ& A )( 2j
1

−
) = (4 - ϕ& A)(j0,5) = j2 – j0,5ϕ& A vaø 

I& 3 = ϕ& A( 4
1 ) = 0,25ϕ& A . Taïi nuùt A : I& 1 + I& 2 - I& 3 = 0 → J& 1 + j2 – j0,5ϕ& A – 0,25ϕ& A = 0         

→ 12 + j2 = (0,25 + j0,5)ϕ& A → ϕ& A = 
5,0j25,

12
0

2j
+
+  = 

3125,0
)5,0j25,0)(2j12( −+  = 

3125,0
15,0j6j3 ++−         

= 12,8 – j17,6 (V) → I& 3 = 0,25(12,8 – j17,6) = 3,2 – j4,4 = 5,44∠- 53,97o (A)         
→ P4Ω = I32x4  = 5,442x4  = 118,4W 

Baøi 7 : Coi ϕ& B = 0 ( hình 15 ) : I& 1 = (E& 1 - ϕ& A)( 2
1 ) = (12 - ϕ& A)(0,5) = 6 – 0,5ϕ& A ;         

I& 3 = (E& 3 - ϕ& A)( 1j1
1
−

) = (18 - ϕ& A)( 2
1j1+ ) = 9 – 0,5ϕ& A + j9 – j0,5ϕ& A . Taïi nuùt A : I& 1 + I& 2 + I& 3         

= 0 → 6 – 0,5ϕ& A + J& 2 + 9 – 0,5ϕ& A + j9 – j0,5ϕ& A = 0 → 15 - ϕ& A + 6 + j9 – j0,5ϕ& A = 0         

→ 21 + j9 = (1 + j0,5)ϕ& A → ϕ& A = 
5,0j1
9j21

+
+  = 

25,1
)5,0j1)(9j21( −+  = 

25,1
5,45,10j21 9j ++−         

= 20,4 – j1,2 (V) . Doøng trong nhaùnh 1 : I& 1 = (12 – 20,4 + j1,2)(0,5) = - 4,2 + j0,6         
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= 4,2426∠171,87o (A) → S& A1B = U& A1BI& 1
* = E& 1I& 1

* = (12)( 4,2426∠- 171,87o)                  
= 50,9112∠- 171,87o = - 50,4 – j7,2 (VA) . Vôùi U& A1B vaø I& 1 traùi chieàu ta keát luaän : Nguoàn E& 1 tieâu 
thuï 50,4W vaø tieâu thuï 7,2VAR 

 
BAØI TAÄP CHÖÔNG 4 – MAÏCH ÑIEÄN BA PHA 

 

Baøi 6 : Doøng trong caùc pha cuûa taûi 1 : IP1 = 
1P

P
Z
U  = 

28
220  = 13,75 2  ≈ 19,45A . Doøng daây 

cuûa taûi 1 : Id1 = IP1 = 19,45A . Doøng trong caùc pha cuûa taûi 2 : IP2 = 
2P

P
Z
U  = 

224
220  = 4,58 2              

≈ 6,48A . Doøng daây cuûa taûi 2 : Id2 = I P2 = 6,48A . Thay taûi 1 // taûi 2 bôûi taûi töông ñöông coù toûng 

trôû pha PZ  = 
24j248j8

)45224)(4528( oo

++−
∠−∠  = 

16j32
384
+

 = 
1280

)16j32(384 −  = 9,6 – j4,8                  

= 10,7331∠- 26,57o (Ω) . Doøng daây caáp cho 2 taûi : Id = 
P

P
Z
U  = 

7331,10
220  = 20,5A 

Baøi 7 : Doøng trong caùc pha cuûa taûi 1 : IP1 = 
1P

P
Z
U  = 

28
220  = 13,75 2  ≈ 19,45A . Doøng daây 

cuûa taûi 1 : Id1 = IP1 = 19,45A . Doøng trong caùc pha cuûa taûi 2 : IP2 = 
2P

d
Z
U

 = 
224

380  = 7,917 2              

≈ 11,2A . Doøng daây cuûa taûi 2 : Id2 = 3 IP2 = 11,2 3  = 19,4A . Thay taûi 2 bôûi taûi 2’ ñaáu Y töông 

ñöông coù toång trôû pha Z P2’ = 3
45224 o∠  = 8 2∠45o = 8 + j8 (Ω) . Thay taûi 1 // taûi 2’ bôûi taûi 

töông ñöông coù toång trôû pha Z P = 8j88j8
)4528)(4528( oo

++−
∠−∠  = 8 (Ω) . Doøng daây ñeán 2 taûi :                

Id = 
P

P
Z
U  = 

8
220  = 27,5A 

Baøi 8 : Doøng trong caùc pha cuûa taûi 1 : IP1 = 
1P

d
Z
U

 = 
28

380  = 23,75 2 ≈ 33,6A . Doøng daây 

cuûa taûi 1 : Id1 = 3 IP1 = 33,6 3  = 58,2A . Doøng trong caùc pha cuûa taûi 2 : IP2 = 
2P

d
Z
U

 = 
224

380             

= 7,917 2  ≈ 11,2A  . Doøng daây cuûa taûi 2 : Id2 = 3 IP2 = 11,2 3  = 19,4A . Thay taûi 1 // taûi 2 bôûi 

taûi töông ñöông coù toång trôû pha Z P = 24j248j8
)45224)(4528( oo

++−
∠−∠  = 

16j32
384
+

 = 
1280

)16j32(384 −             

= 9,6 – j4,8 = 10,7331∠- 26,57o (Ω) . Doøng trong caùc pha cuûa taûi töông ñöông : IP = 
p

d
Z
U                  

= 
7331,10

380  = 35,4A . Doøng daây daây ñeán 2 taûi : Id = 3 IP = 35,4 3  = 61,3A 

Baøi 9 : Doøng trong caùc pha cuûa taûi 1 : IP1 = 
1P

P
Z
U  = 

22 86

220

+
 = 22A . Doøng daây cuûa taûi 1          
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Id1 = IP1 = 22A . Doøng daây cuûa taûi 2 : Id2 = 
ϕηcosU3

P

d

2  = 
9,0x87,0x380x3

10000  = 19,4A . Doøng 

trong caùc pha cuûa taûi 2 : IP2 = 
3

I 2d  = 
3
4,19  = 11,2A . Coâng suaát taûi 1 : P1 = 3IP1

2RP1 = 3x222x6        

= 8712W ; Q1 = 3IP1
2XP1 = 3x222x8 = 11616VAR . Coâng suaát taûi 2 : P2ñ = 9,0

10000  = 11111W ; 

cosϕ = 0,87 → ϕ = 29,54o → Q2 = P2tgϕ = 11111tg29,54o = 6297VAR . Coâng suaát toaøn maïch :    
P = P1 + P2ñ = 8712 + 11111 = 19823W ; Q = Q1 + Q2 = 11616 + 6297 = 17913VAR ;         

S = 22 QP + = 22 1791319823 + = 26717VA → Doøng daây ñeán 2 taûi : Id = 
dU3

S  = 
380x3

26717         

= 40,6A 

Baøi 10 : Doøng daây cuûa taûi 1 : Id1 = 
1d

1
cosU3

P
ϕ

 = 
8,0x380x3

1056  = 2A . Doøng trong caùc 

pha cuûa taûi 1 : IP1 = Id1 = 2A . Doøng daây cuûa taûi 2 : Id2 = 
2d

2
cosU3

P
ϕ

 = 
1x380x3

660  = 1A . Doøng 

trong caùc pha cuûa taûi 2 : IP2 = Id2 = 1A . Coi U& A = 220 (V) : I& A1 = 
1A

A
Z
U&  = 

11P

P
Z

U
ϕ∠

 = 2∠- ϕ1 , vôùi         

ϕ1 = - Arccos0,8 = - 36,87o → I& A1 = 2∠36,87o = 1,6 + j1,2 (A) ; I& A2 = 
2A

A
Z
U&  = 

22P

P
Z

U
ϕ∠

 = 1∠- ϕ2 

vôùi ϕ2 = Arccos1 = 0o → I& A2 = 1 (A) . Doøng daây pha A ñeán 2 taûi : I& A = I& A1 + I& A2 = 1,6 + j1,2 + 1 
= 2,6 + j1,2 = 2,86∠24,78o (A) → Id = 2,86A 

Baøi 11 : Doøng daây cuûa taûi 1 : Id1 = 
1d

1
cosU3

P
ϕ

 = 
8,0x380x3

1056  = 2A . Doøng trong caùc 

pha cuûa taûi 1 : IP1 = Id1 = 2A . Doøng daây cuûa taûi 2 : Id2 = 
2d

2
cosU3 ϕ

P  = 
1x380x3

1140  = 3 A . 

Doøng trong caùc pha cuûa taûi 2 : IP2 = 
3

I 2d  = 
3
3  = 1A . Coi U& A = 220 (V) : I& A1 = 

1A

A
Z
U&  = 

11P

P
Z

U
ϕ∠

        

= 2∠- ϕ1 , vôùi ϕ1 = - Arccos0,8 = - 36,87o → I& A1 = 2∠36,87o = 1,6 + j1,2 (A) ; I& A2B2 = 
2B2A

AB
Z
U&         

= 
22PZ

30380
ϕ∠

∠ o
 , vôùi ϕ2 = Arccos1 = 0o → I& A2B2 = 1∠30o (A) → I& A2 = 3∠(30o – 30o) = 3  (A) . 

Doøng daây pha A ñeán 2 taûi : &I A = I& A1 + I& A2 = 1,6 + j1,2 + 3  = 3,54∠19,81o (A) → Id = 3,54A 
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Baøi 12 : Doøng daây cuûa taûi 1 : Id1 = 
1d

1
cosU3

P
ϕ

 = 
8,0x380x3

1824  = 2 3 A . Doøng trong caùc 

pha  cuûa  taûi  1  :  IP1  =  
3

I 1d   =  
3
32   =  2A . Doøng  trong  caùc  pha  cuûa  taûi  2  : IP2  =  

2P

d
Z
U

                           

= 
22 )60(80

380

−+
 = 3,8A . Doøng daây cuûa taûi 2 : Id2 = 3 IP2 = 3,8 3  ≈ 6,58A . Coi U& A = 220         

(V) : I& A1B1 = 
1B1A

AB
Z
U&  = 

11P

o

Z
30380
ϕ∠

∠  , vôùi ϕ1 = Arccos0,8 = 36,87o → I& A1B1 = 2∠(30o – 36,87o)                

= 2∠- 6,87o (A) → I& A1 = 2 3∠(- 6,87o – 30o) = 2 3∠- 36,87o = 2,77 – j2,08 (A) . Vaø                 

I& A2B2 = 
2B2A

AB
Z
U&  = 

212P

o

Z
30380
ϕ∠

∠  , vôùi ϕ2 = Arctg
80
60−  = - 36,87o → I& A2B2 = 3,8∠(30o + 36,87o)                

= 3,8∠66,87o (A) → I& A2 = 3,8 3∠(66,87o – 30o) = 3,8 3∠36,87o = 5,27 + j3,95 (A) . Doøng daây 
pha A ñeán 2 taûi : I& A = I& A1 + I& A2 = 2,77 – j2,08 + 5,27 + j3,95 = 8,04 + j1,87 = 8,25∠13,09o (A)          
→ Id = 8,25A 

Ví duï 1 baøi ñoïc theâm : Toång trôû caùc pha vaø daây trung tính : Z A = 2 + 2 = 4 (Ω) ;              
Z B = 2 + j2 = 2 2∠45o (Ω) ; Z C = 2 – j2 = 2 2∠- 45o (Ω) ; Z o = 2 (Ω) . Toång daãn caùc pha vaø 
daây try trung tính : Y A = 0,25 (S) ; Y B = 0,25 2∠- 45o = 0,25 – j0,25 (S) ; Y C = 0,25 2∠45o      

= 0,25 + j0,25 (S) ; Y o = 0,5 (S) . Ñieän aùp giöõa 2 trung tính : U& O’O = 
oCBA

CCBBAA
YYYY
YUYUYU

+++
++ &&&

             

= 
5,025,0j25,025,0j25,025,0

)45225,0)(12020()45225,.0)(12020()25,0(20 oooo

+++−+
∠∠+−∠−∠+                  

= 
25,1

)16525()16525(5 oo ∠+−∠+  = 
25,1

83,1j83,683,1j83,65 +−−−  = - 6,928 (V) . AÙp ñaët vaøo 

moãi pha : U& AO’ = U& A - U& O’O = 20 + 6,928 = 26,93 (V) ; U& BO’ = U& B - U& O’O = - 10 - j10 3  + 6,928         
= - 3,072 - j10 3  = 17,59∠- 100,06o (V) ; U& CO’ = U& C - U& O’O = - 10 + j10 3  + 6,928                 

= - 3,072 + j10 3  = 17,59∠100,06o (V) . Doøng daây cuõng laø doøng pha : I& A = 
A

'AO
Z
U&

 = 
4
93,26              

= 6,73 (A) ; I& B = 
B

'BO
Z

U&
 = 

o

o

4522
06,10059,17

∠

−∠  = 6,22∠- 145,06o (A) ; I& C = 
C

'CO
Z

U&
                 

= 
o

o

4522
06,10059,17

−∠

∠  = 6,22∠145,06o (A) ; I& o = U& O’O Y o = (- 6,928)(0,5) = - 3,46 = 3,46∠180o (A) 

Ví duï 2 baøi ñoïc theâm : Z o = 0 → U& O’O = I& o Z o = 0 → U& AO’ = U& A - U& O’O = U& A = 20 (V) ;                  

U& BO’ = U& B - U& O’O =U& B = 20∠- 120o (V) ; U& CO’ = U& C - U& O’O =U& C = 20∠120o (V) → I& A = 
A

'AO
Z
U&
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= 
2
20  = 10 (A) ; I& B = 

B

O'B
Z

U&
 = o

o

902
12020

∠

−∠  = 10∠- 210o (A) ; I& C = 
C

O'C
Z

U&
 = o

o

902
12020
−∠

∠  = 10∠210o 

(A) ; I& o = I& A + I& B + I& C = 10 - 5 3  + j5 - 5 3  - j5 = - 7,32 = 7,32∠180o (A) 

Ví duï 3 baøi ñoïc theâm : Z o = ∞ → Y o = 0 → U& O’O =
CBA

CCBBAA
YYY

YUYUYU
++
++ &&&

, vôùi :         

Y A = 0,5 (S) ; B = - j0,5 = 0,5∠- 90o (S) ; Y C = j 0,5 = 0,5∠90o (S) → U& O’O =                       Y
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=
5,0j5,0j5,0

)905,0)(12020()905,0)(12020()5,0(20 oooo

+−
∠∠+−∠−∠+         

= 
5,0

)21010()21010(10 oo ∠+−∠+  = 
5,0

5j355j3510 −−+−  = - 14,641 (V) . AÙp ñaët vaøo moãi 

pha : U& AO’ = U& A - U& O’O = 20 + 14,641 = 34,64 (V) ; U& BO’ = U& B - U& O’O = - 10 - j10 3 + 14,641         
= 4,641 - j10 3  = 17,93∠- 75o (V) ; U& CO’ = U& C - U& O’O = - 10 + j10 3 + 14,641         

= 4,641 + j10 3  = 17,93∠75o (V) . Doøng daây cuõng laø doøng pha : I& A = 
A

'AO
Z
U&

 = 
2
64,34  = 17,32 (A) 

I& B = 
B

'BO
Z

U&
 = o

o

902
7593,17

∠

−∠  = 8,97∠- 165o (A) ; I& C = 
C

'CO
Z

U&
 = o

o

902
7593,17

−∠

∠  = 8,97∠165o (A)  

Ví duï 4 baøi ñoïc theâm : Thay taûi ∆ bôûi taûi Y töông ñöông coù toång trôû moãi pha         

Z AY = 2j2j2
)2j)(2(

−+
−  = - j2 (Ω) ; Z BY = 2j2j2

)2j)(2(
−+

 = j2 (Ω) ; Z CY = 2j2j2
)2j)(2j(

−+
−  = 2 (Ω) . Toång trôû 

moãi pha cuûa maïch : Z A = 2 – j2 = 2 2∠- 45o (Ω) ; Z B = 2 + j2 = 2 2∠45o (Ω) ; Z C = 2 + 2         
= 4 (Ω) . Toång daãn moãi pha cuûa maïch : Y A = 0,25 2∠45o = 0,25 + j0,25 (S) ;         
Y B = 0,25 2∠- 45o = 0,25 - j0,25 (S) ; Y C = 0,25 (S) . Ñieän aùp giöõa 2 trung tính :         

U& O’O =
CBA

CCBBAA
YYY

YUYUYU
++
++ &&&

        

= 
25,025,0j25,025,0j25,0

)25,0)(120
3

20()45225,0)(120
3

20()45225,0(
3

20 oooo

+−++

∠+−∠−∠+∠
        

= 
375,0

)1205()16525()4525( ooo ∠+−∠+∠  = 
375,0

35,2j5,283,1j83,65j5 +−−−+         

= - 3,3332 + j5,7736 (V) . AÙp pha : U& AO’ = U& A - U& O’O = 
3

20  + 3,3332 - j5,7736        

= 14,8802 – j5,7736 = 15,96∠- 21,2o (V) ; U& BO’ = U& B - U& O’O = - 3
310  - j10 + 3,3332 - j5,7736      

= - 2,4403 – j15,7736 = 15,96∠- 98,8o (V) ; U& CO’ = U& C - U& O’O = - 3
310  + j10 + 3,3332 - j5,7736 

= - 2,4403 + j4,2264 = 4,88∠120o (V) . Doøng daây : I& A = 
A

'AO
Z
U&

 = 
o

o

4522
2,2196,15

−∠

−∠  = 5,64∠23,8o 

(A) ; I& B = 
B

'BO
Z

U&
 = 

o

o

4522
8,9896,15

∠

−∠  = 5,64∠- 143,8o (A) ; I& C = 
C

'CO
Z

U&
 = 

4
12088,4 o∠  = 1,22∠120o 

(A) . AÙp ñaët vaøo moãi pha cuûa taûi Y töông ñöông : U& A’O’ = I& A Z AY = (5,64∠23,8o)(2∠- 90o)         
= 11,28∠- 66,2o = 4,55 – j10,32 (V) ; U& B’O’ = I& B Z BY = (5,64∠- 143,8o)(2∠90o) = 11,28∠- 53,8o         
= 6,66 – j9,1 (V) ; U& C’O’ = I& C Z CY = (1,22∠120o)(2) = 2,44∠120o = - 1,22 + j2,11 (V) . AÙp ñaët vaøo 
moãi pha cuûa taûi ∆ : U& A’B’ = U& A’O’ - U& B’O’ = 4,55 – j10,32 - 6,66 + j9,1 = - 2,11 – j1,22         
= 2,44∠- 149,96o (V) ; U& B’C’ = U& B’O’ - U& C’O’ = 6,66 - j9,1 + 1,22 - j2,11 = 7,88 – j11,21         
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= 13,7∠- 54,89o (V) ; U& C’A’ = U& C’O’ - U& A’O’ = - 1,22 + j2,11 - 4,55 + j10,32 = - 5,77 + j12,43                  

= 13,7∠114,9o (V) . Doøng trong moãi pha cuûa taûi ∆ : I& A’B’ = 
AB

'B'A
Z
U&  = 

2
96,14944,2 o−∠                  

= 1,22∠- 149,96o (A) ; I& B’C’ = 
BC

'C'B
Z
U&

 = o

o

902
89,547,13

∠

−∠  = 6,85∠- 144,89o (A) ; I& C’A’ = 
CA

'A'C
Z
U&

               

= o

o

902
9,1147,13

−∠

∠  = 6,85∠- 155,1o (A) 

 
BAØI TAÄP CHÖÔNG 5 – MAÙY BIEÁN AÙP 

 
Baøi 1 (a) Doøng ñònh möùc trong 2 daây quaán :  

I1ñm = 
1ñm

ñm
U
S

 = 
380

25000  = 65,79A ; I2ñm = 
2ñm

ñm
U
S

 = 
127

25000  = 196,85A 

(b) Khi ñaët ñieän aùp ñònh möùc 380V vaøo cuoän cao aùp , cuoän haï aùp ngaén maïch thì doøng 

ngaén maïch trong cuoän cao aùp laø : I1n = 
n

1ñm
Z

U
 . Goïi U1n laø ñieän aùp cuoän cao aùp khi ngaén maïch 

cuoän haï aùp vaø doøng trong cuoän cao aùp laø ñònh möùc , toång trôû ngaén maïch  : Zn = 
1ñm

n1
I
U  → I1n = 

1ñm

n1
1ñm

I
U

U            = 

1ñm

n1
1ñm

U
U
I  = 

n

1ñm
U

I  = 
04,0
79,65  = 1644,75A . Heä soá bieán aùp : k = 

2

1
w
w  = 

2ñm

1ñm
U
U

 = 
127
380  

Vaø doøng ngaén maïch trong cuoän haï aùp : I2n = kI1n = 127
380 x1644,75 = 4921,3A 

Baøi 2 (a) Caùc thoâng soá cuûa sô ñoà thay theá maùy bieán aùp : 

Ñieän trôû nhaùnh töø hoùa : Rth = 2
10

10

I

P
 = 241

30
,

 = 15,31A . Toång trôû nhaùnh töø hoùa : Zth = 
10

10
I
U

        

= 
41

220
,

 = 157,14Ω . Ñieän khaùng nhaùnh töø hoùa : Xth = 2
thR2

th  -Z  = 22 15,31 -14,157  = 156,39Ω 

Ñieän trôû daây quaán sô caáp : R1 = R’2 = 
2

R n  = 
2
1

( 2
n1

n1

I

P
) = 

2
1

( 235,11
80

) = 
2
1

x0,62 = 0,31Ω .               

Ñieän khaùng taûn daây quaán sô caáp : X1 = X’2 = 
2

Xn  = 
2
1 2

n
2
n R -Z  = 

2
1 2

n
2

n1

n1 R-)
I
U

(                  

= 
2
1 22 0,62-)

35,11
8,8

(  = 
2
1

x0,46 = 0,23Ω . Heä soá bieán aùp : k = 
2ñm

1ñm
U
U

 = 
127
220

 = 1,73 . Ñieän trôû 

daây quaán thöù caáp : R2 = 2
2

k

'R
 = 273,1

31,0
 = 0,1Ω . Ñieän khaùng taûn daây quaán thöù caáp : X2 = 2

2

k

'X
            

= 273,1
23,0

 = 0,077Ω  
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(b) Hieäu suaát maùy bieán aùp : η = 
n

2
totñmt

tñmt

PkPcosSk
cosSk

++ϕ

ϕ  . Khi taûi laø ñònh möùc :         

η =
80x1308,0x2500x1

8,0x2500x1
2++

 = 0,948 . Ñoä bieán thieân ñieän aùp thöù caáp phaàn traêm :         

∆U2% = kt(UnR%cosϕt + UnX%sinϕt) , vôùi kt = 1 ; UnR% = Un%cosϕn = (
ñm1

n1
U
U .100%)(

n

n
Z
R ) 

= (
ñm1

n1
U
U .100%)(

n1

n1
n

I
U
R ) =

ñm1

n1n
U

IR .100% = 
220

35,11x62,0 .100% = 3,2% ; cosϕt = 0,8 ;         

UnX% = Un%sinϕn = (
ñm1

n1
U
U .100%)(

n

n
Z
X ) =(

ñm1

n1
U
U .100%)(

n1

n1
n

I
U
X ) = 

ñm1

n1n
U

IX .100%        

= 
220

35,11x46,0 .100% = 2,37% ; sinϕt = t
2cos1 ϕ−  = 28,01−  = 0,6 . Theá vaøo :         

∆U2% = 1(3,2%x0,8 + 2,37%x0,6) = 3,982% . Bieát : ∆U2%  = 
ñm2

2
U

U∆ .100% . Suy ra :         

∆U2 = %100
U%.U ñm22∆

 = 
%100
127x%982,3  = 5,06V → U2 = U2ñm - ∆U2 = 127 – 5,06 = 121,94V 

Baøi 3  Tröôùc heát ta caàn tính caùc thoâng soá cuûa sô ñoà thay theá gaàn ñuùng : k = 
ñm2

ñm1
U
U

 = 
127
220  

= 1,73 ; R’2 = k2R2 = 1,732x0,1 = 0,3Ω ; Rn = R1 + R’2 = 0,3 + 0,3 = 0,6Ω ; X’2 = k2X2         
= 1,732x0,083 = 0,25Ω ; Xn = X1 + X’2 = 0,25 + 0,25 = 0,5Ω ; R’t = k2Rt = 1,732x5,8 = 17,36Ω ; 
X’t = k2Xt = 1,732x5,17 = 15,47Ω . Töø sô ñoà ta tính ñöôïc doøng sô vaø thöù caáp quy ñoåi :         

I1 = I’2 = 
2

tn
2

tn

1

)'XX()'RR(

U

+++
 = 

22 )47,155,0()36,176,0(

220

+++
 = 9,15A . Heä soá coâng 

suaát phía sô caáp : cosϕ1 = 
2

tn
2

tn

tn

)'XX()'RR(

'RR

+++

+  = 
22 )47,155,0()36,176,0(

36,176,0

+++

+         

= 0,747→ tgϕ1 = 0,89 . Coâng suaát taùc duïng vaø phaûn khaùng phía sô caáp : P1 = U1I1cosϕ1        
= 220x9,15x0,747 = 1503,71W ; Q1 = P1tgϕ1 = 1503,71x0,89 = 1338,3VAR . Doøng thöù caáp :         
I2 = kI’2 = 1,73x9,15 = 15,83A . Coâng suaát taùc duïng vaø phaûn khaùng cuûa taûi : Pt = I22Rt         
= 15,832x5,8 = 1453,42W ; Qt = I22Xt = 15,832x5,17 = 1295,54VAR . Toång trôû taûi :         

Zt = 2
t

2
t XR + = 22 17,58,5 +  = 7,77Ω . Ñieän aùp treân taûi : U2 = I2Zt = 15,83x7,77 = 123V .        

Ñoä bieán thieân thieân ñieän aùp thöù caáp phaàn traêm: ∆U2% = 
ñm2

2ñm2
U

UU −
.100% =

127
123127 − .100% = 3,15% 

Baøi 4  Heâ soá bieán aùp : k = 
ñm2

ñm1
U
U

 = 
240
2400  = 10 

(a) Rn = R1 + R’2 = R1 + k2R2 = 0,2 + 102x2.10-3 = 0,4Ω ; Xn = X1 + X’2 = X1 + k2X2                  
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