Cac dinh luat vé mach dién

I. Nhirng phan tlr mach dién

So’ @6 mach dién co ban:

Day din
K
Nguén cip ;
bién DC Tai
B6 phan tiél{ thu

dién do ngudn cung cip

Chi thi
(chon)

\
C6 thé khong cé
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I1. Cac dinh luat mach dién

+ 1.Dinh luat Ohm : A\

L

Vag =Rl «=1=V, /R «R =V,/1

e Thidul: ChoI=2A,R=10 Q > V,,=102)=20V
2. Pinh luit Joule
Khi ¢é dong dién chay qua vat din cé dién tré R thi cong suit tiéu
tan nhiét cia R dugc cho béi:
. P=12R=VI=V%R (W)
e Thidu:ChoI=3A,R=2 Q> P=2(3?)=18W

2. Dinh luat Kirchhoff

1. Pinh luat Kirchhooff vé dong dién ( KCL)

«  Dong dién tong cong
tai mot nit (nitj) 1a

bE’lng khong (zero)
n
. le =0
j=1

véi qui udc:
- Dong dién di vao niit c6 dau -
- Dong dién di ra khéi niit mang dau +
e Thidu trén h.2 cho:
L+ L+L-1,=0 hay I +1, =L, +1;

«  Tong quit: Tong s¢ dong dién di vao = tdng s6 dong dién di ra khéi niit.
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b) Dinh lut Kirchhoff vé di¢n the / |/ 1)
*Téng cong dién thé clia mot vong }nach dién Ia biing khong: Z Vi=0,
vé6i qui uéc: khi ta chon chiéu dong dién bat ky,
- Pién thé& c6 dau — khi dong dién di vao cuc — cla ngu(‘in dién,
- Khi giai xong, néu I > 0 chiéu dong dién dugc chon la diing
né€u I <0 chiéu dong dién chon sai, phai ddi chiéu ngugc lai.
Thi dul: Cho mach dién nhw hinh vé:

* Chon chiéu dong dién nhw hinh, ta dwoc: =il
-V+V1+V2+V3 =0 17
-V+RI+R, I+ R;I=0 :
*Suy ra: LV R2
% v LtV H >
= =— —2A 0 -
R+R+R, (1+2+3)Q 6 23
*Vay chiéu dong dién dugc chon la ding. 3

*Ta cé thé viét:
V=V, + V2 +V,;
*Hodc theo phit bi€u sau: Di¢n the ctia mach chinh biing téng cong dién
thé& cia cac nhanh phu mic ndi ti€p tao thanh mach chinh do.

Thi du 2: Tinh dong dién qua dién tré tdi R; theo mach ¢ H.4 :

Gidi: R1 A R3 €
Bar 1k 2k
Ta chon chieudong 11,12 ~ s
chay trong vong thi 1 va >
vong thit 2 nhuv ¢ H.4. . 12
. + RL
¢ Ap dung dinh luit Kirchhoff 12v= I i Efi 12 a
cho:
V4RI +R,(I,—1,)=0 12 4ong| die
- 141 2\ 742 )= (1) D
Ry(I,-1)+ R, +R,1,=0 (2) o—

W=V =(R+R)-R1, (3)
(2)3(R2+R3+RL)12:R111 (4)

» Thay tri s6 cdc dién tré vao dugc:
@212+ K Q I2=1kQL > 7L =11, (5
B)>V=0A+1kQ),-1kQL, 2> 12V=2K)7I, - 1kQL =13kQI,
« K&t qua:
L,=12V/13k () =0,923 mA
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Example:
 For the circuit, find I, when vg=12V and v =24V.

2Q 8 Q
—\VWW, MW
+ Y, — J
0
4Q§
_ 4 Q

- C—D 3v

2Q 8Q
AWV MWy
® U T Io
4Q
- KVL: ~ ' e
6Q i b
12i, —4i, +v, =0 (1) : q q .
—4i, +16i, -3v,—v, =0 (2) |
v, =2i T (1), ta co:
Tir (2) suy ra: ~76i,=v. =0 = i ="
; 7
—10i, +16i, —v, =0 ) kni, —12v
I=i,=2a
T (1) va (3) ta co: 76
Khi v, =24V
2i1 + 1212 =0—> il = —6i2 ’ 24
]0 _iz _%A 8
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< Nguyén ly chéng chéat (Superposition)

« Phat biéu: dién ap trén (hodc dong dién) chay qua moét
phan t&r trong mach tuyén tinh Ia téng dai s6 cta cac
dién ap (hodc dong dién) chay qua phan tlr d6 do ting
ngudn doc lap hoat déng riéng 18.

« Tat ngudn, khéng hoat déng:
v'Nguén dién ap doc 1ap: 0 V (ngédn mach)
v'Nguén dong déc 1ap: 0 A (h& mach)

« Cac ngudn phu thudc dwoc gilr nguyén.

Q Céac budc ap dung nguyén ly chéng chat:

«  Tat tat ca cac ngudn ddc lap ngoai trir ngudn don. Tim
dau ra (dién ap hodc dong dién) do ngudn hoat déng
dé bang cach st dung phan tich nut hoac lwdi.

«  L&p lai buwéc 1 cho tivtng ngudn déc 1ap khac.

«  Timtbéng bang cach cong dai sb cac ngudn doc lap.

Q T4t ngudn dién ap = ngudn dién ap ngan mach (dién ap
bang khéng)
Q Tat ngudn dong = ngudn dong héd mach (dong dién

bang khéng)
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VD: st dung nguyén ly chéng chéat dé tim dong dién trong

mach sau:
8 Q2
AATAVAY
+
6\/@) 4Q§v Q 3A
8Q
l\/\/\/‘\{
Taco: V =V, +V, 6V<$ 4Q%¥ ({531&

Voltage division to get

4
V=—(6)=2V
! 4+8()

Current division, to get
8

*T 448
Hence v, =4i, =8V

And we find

v=vy,+v,=2+8=10V

6V

i =—(3)=2A

(b)
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% Bién do6i nguén
Bién d6i ngudn 1a qua trinh thay thé ngudn dién ap v, mac
ndi tiép véi dién trd R bang ngudn dong i; méc song song

véi dién tré R hoac nguoc lai
R

MW O a 0 a
+ @ — i ® .
o b O b
v, =i R or is=‘;; .
Equivalent circuits
R a

MWW O a O a

+ +

Uy (D v - ] <+> R v
o b o_b

14
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Example:

Use source transformation to find v, in the circuit in the Figure

2Q 3Q
W ANN—

+

4Q§ 3A(D sgg% @ 2V

15

4Q 2Q

12V 8Q 2 o, 30 GD 4A

24(}) 603 80 P 30 (Daa 303w 20 ()24

(b) ()
R .2

we use current division in Fig.(c) to get: i = Tg(Z) =04A
+

and v, =8i =8(0.4)=3.2V

16




Ex: Find v, in Fig. using source transformation

4Q

MY

0.25v,

20 '
MWV -

ov (%) 2.Q.§yx )18V

17

Applying KVL around the loop in Fig. (b) gives

-3+5+v_+18=0 (1)
Appling KVL to the loop containing only the 3V voltage source,
the 1Q resistor, and v, yields

~3+1li+v. =0=>v, =3-i (2) 18
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Substituting this into Eq.(1), we obtain
15+5i+3=0=>i=—4.5A

Alternatively

—v +4i+v +18=0 =i=-4.5A
thus

y =3-i=7.5V

19

3. Pinh ly Thevenin

 Véimach dién bat ky(H.a), ta c6 thé bi€u dién thanh mach dién don
gidn (H.b) nhv sau, véi dinh nghia sau:

i R A
Machdien | []g oo™ g
bat ky | L Vi T g

B' ' B

 Dién thé Thevenin Vy : tinh duge khi cho hé tai R,

+ DPién tré Thevenin Ryy: tinh dugc khi cho hé tai va ndi tit cdc ngudn
dién th& cé trong mach

* Va cho hé cic ngudn dong cé trong mach dién.
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Thi du: Cho lai mach dién ¢ H. 4
e Tinh dugc 1an lugt sau:

lfllc a RTH , R3

o 0.5k 2k
—— AA——ANA—0
Y VTH
= 12v X2 L
T 1k 6v =
0 0
B
B
RTH+ R3
2,5k
— o Vw6V
I = =
vt |, o :I2\L 0 Ry, +R +R, (2,5+4)k
6V —
=0,923mA

+ Ta cé cung két qua nhu khi gidi bing dinh luat Kirchhoff, nhung
nhanh va tién I¢i hon, nén thudng duge 4p dung trong gidi mach
dién tif.

Example: Find the Thevenin’s equivalent circuit of the
circuit shown in this Figure, to the left of the terminals a-b.
Then find the current through R, = 6,16, and 36 Q.

40 1o
A
2V () 12Q§ () 24 R,
b

11
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Find Ry,

R, :32V voltage source — short

2 A currentsource— open

40Q

4%x12

1Q

4Q Vi

1Q

—WW—o0 a AN RARH p
129§ Fm 32V<t> @ 12Q§ @ G 2A Vo,
o b gh
(a) (b)
Tim V4,
Ta co:
—32+4i +12(i,—i,)=0, i, =-2A
Viw = 12(i1 —iz) =12(0.5+2.0)=30V
Cach khac:

32—V, )/4+2=V, /12
Ve =30V

24

12



Mach twong dwong:

o,
AMA——0
y
SV 30
v () gRL TR.+R, 4+R,
b
R =6 — I,=30/10=3A
R, =16 —1,-30/20=1.5A
R =36 —1,=30/40=075A
25

4. Pinh 1y Norton

 La dinh Iy tuong déi tinh cta dinh 1§ Thevenin, dugc bi€u dién nhu

sau:
RTH

A
O

i GD R

INorton RNorton

Pién theé «— Dong dién
Nguédn th& «—» Ngudn dong
Noiti€p <+— Song song

Pién tré noi ti€p <« Pién trd song song

o
VTH 4 = I RL
V=
B
e Véi dinh nghia:
In=Isc
Ry =Roc =Ry
e Do do:
Viu = INRy
Ry = Ry e

In=Viu/Rou
Ry=Rpy
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