CHUONG 2: PHAN TiCH MACH BPIEN MOT CHIEU

CHUONG 02 .
PHAN TiCH MACH BIEN MOT CHIEU

~ Trong chwong 2 tap trung khao sat 1an lwot cac van dé lién quan
dén phwong phap phan tich hay gidi mach mét chiéu:

+ Ap dung cac dinh luat Kirchhoff va cac bién dbi ctia dinh luat
Kirchhoff dung gidi mach: phwong trinh dién thé nat, phwong trinh
dong vong.

+ Mach twong dwong Thévenin va Norton.

+ Khao sat nguyén ly tuyén tinh va nguyén ly xép chdng.

Trong subt qua trinh khdo sat ching ta luén quan tdm dén hai
dang doc 1ap va phu thudc cua tat ca ngudn dong va ngudn ap.

2.1. PHUONG TRINH DIEN THE NUT — PHU'ONG TRINH NUT
+ Phuwong phap gidi mach dung phwong trinh dién thé nat 1a
phwong phap giai mach dwa vao dinh luat Kirchhoff 1.
% Chung ta khao sat phwong phap nay ti treong hop don gian
dén trwong hop tong quat.

2.1.1. MACH CO NHANH CHUA BPIEN TRO’' VA NGUON DONG

+ Xét mach dién trong hinh 2.1; mach cé 4 nhanh, trong ds 2
nhanh c6 ngudn dong va 2 nhanh con lai chi chlra cac phan t dién
tré.

45 Trwéce tién chon mot trong hai nGt a va b lam nat chuan. Nat
chuan qui wéc co6 dién thé v = OV. Trong hinh 2.1 chon b lam nut
chuan va nut chuan dwoc ky hiéu nhw trong hinh 2.1.

. i3
i1

R1

b

NGt chuan =

HINH 2.1

+ Dién ap gilra hai nat a va b dwoc ky hiéu la va, xac dinh:
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Vap =Va —Vp =V, - 0=V, (2.1)

+ Muc dich cua phwong phap gidi mach la xac dinh dién thé‘ tai
nut a hodc dién ap vap. Tai nut a, ta xdy dwng phwong trinh can bang
dong theo dinh luat Kirchhoff 1. Tuy thugc vao moi bai toan, hwéng
dong dién trén cac nhanh khao sat tai nut a c6 thé vao nat hay di ra
khoi nat khao sat. Trong trweong hop chwa biét rd chinh xac huéng
thye sw cla dong dién trén cac nhanh, ta gia thiet dong dién tir nut a
do ra trén cac nhanh.

Thuc hién theo qui woc nay, ta dé dang kiém soat cac thong sé
khi xdy dwng phwong trinh can bang dong tai nut khao sat.

4 V&i mach dién cho trong hinh 2.1, ta cé két qua sau:

. \"
i3 =—2=V,.G3 (2.2)
R3
. v
iy =—2=V,.G,4 (2.3)
R4
Tai nut a cac dong quan hé:

. . \' \'
Hay: i —iy =R—a+R—a= V,.G3 +V,.Gy (2.4)
3 Ny

Dién thé v, tai nat a, hay dién ap vap xac dinh theo quan hé sau:

i1 — g i1 — g
N ENEAN 25)
Rs Ry

2.1.2. MACH DPIEN CO NHANH CHU’A PIEN TRO' VA NGUON AP

Xét mach dién trong hinh 2.2 gbébm: 4 nhanh, trong dé 2 nhanh
chtra nguon ap va 2 nhanh con lai chi chira cac phan t dién trg.
Can chu y cac diém sau:

Trén mdi nhanh chira nguén ap ddc lap, ludn cé phan tir dién
tré noi tiép véi nguon ap.

4+ Tl nut a nhin vé& cac ngudn &p trén nhanh 1 va 2, ta c6 nhan
xét: nguon Vi o cwc + nam gan nut a; con nguon ap V2 co dau —
nam gan nut a.
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4 Khi chon b lam nat chuan, muén viét phwong trinh dinh luat
Kirchhoff 1 tai nut a, ta gia thiét tai nit a dong do ra khaéi nut trén cac
nhanh.

i1 a
rv1 m

R2
. . ? R3 R4
12 13
R

V2
b|
—LOV

Niit chudn=

HiNH 2.2

4 Dong dién qua mdi nhanh xac dinh nhu sau:

. Vv, =V
i =aR—11=(va—V).G1 (2.6)
vV, + Vs
=< 2—-(v.+V,).G 2.7
R, ( a 2) 2 (2.7)
i3 = |\Q/_a = Va-G3 (28)
3
i4 = k = Va.G4 (29)
R4

Viét phwong trinh Kirchhoff 1 tai nat a:

v,—-Vy Vv, +V. Y, Y,
a_1,7a’'2,"a, a_g (2.10)

Hay: — =
Ry R, Rs R4

Hoac:

(Va =V1)-Gy+(Va +V5).Gy +V,.G3 +V,.G4 =0|  (2.11)

T (2.10), giai phwong trinh dé xac dinh dién ap va tai nat khao sat.
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Vi du 2.1: S
Cho mach dién trong hinh 1A 50V
2.3, ap dung phuong trinh dién
thé nat tinh dong qua dién tr& 60 80
8Q.
. 4Q 10Q
Giai:
Mach dién trong hinh 2.3 C’hl, 2
chL'ra,2 nut; chon b lam nat chuén HINH 2.3
va viét phwong trinh dién thé nut '
tai a.
Gia st cac dong dién dé ra khdi nat a trén cac nhanh.
v =50 v,
Tace: va Ya=0 Va4
6 10 8
1 1 1
Ratgon: v,.|~+—+—|=5+1=6
6 10 8
20+12+15 12 72
Hay: v,.| —————|=6,Suyra: v, = 06 0
120 41 41
Vay dong dién qua dién tré 8Q dwgc xac dinh nhw sau:
v
Va 720 90 _19A
BQ 478 47

2.1.3. MACH DIEN NHIEU HON HAI NUT
+ Trong muc nay, véi mach dién téng quat chung ta chi khao sat
cac trwong hop tai nut khao sat c6 nhanh chira nguon ap n0| tiép voi
dién tré. Con trwong hop trén nhanh chi chira duy nhat nguén ap sé
dwoc khao sat trong dé muc sau.
4 Trinh tw dwoc ap dung dé xay dyng phuong trinh dién thé nat,
tién hanh theo cac bu¢c nhw sau:

Budc 1: Xac dinh tdng sé ngt chtra trong mach dién; chon mét trong
cac nut hién co lam nut chuan (dién thé tai nat chuan la 0V).

Budc 2: Tai mdi nat khéng phai 1a nat chudn can xay dwng phuwong
trinh dién thé nat. Khi viét phwong trinh nat, gia thiét tai nGt khao sat
dong dién db ra tir nat trén cac nhanh. V&i mach dién cé n nit can
xay dwng (n-1) phwong trinh.

Budc 3: Giai hé phuong trinh nhidu &n sé dé c6 dwoc cac nghiém.
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Vidu 2.2: ) )
Cho mach hinh 2.4. Ap dung phwong trinh dién thé nut xac dinh
dong dién qua dién tr& 2Q.

Giai:

Bwdc 1: Mach dién cd 3 nut; chon ¢ lam nut chuén. Nhw vay, chi
can thuc hién hai phwvong trinh dién thé’nl]t tai a va b. Goi va; W la
dién thé tai cac nut a va b so v&i nut chuan.

Budc 2: Viét cac phwong trinh nit tai a va b.

Phwong trinh dién thé nat tai a:

Trong hinh 2.5, chi can chi ¥ dén céac dong dién tai nut a. Gia st
cac dong iv; iz va i3 dang tr a do ra trén cac nhanh; riéng nguon dong
dang huéng vé nut a.

Ap dung dinh luat Kirchhoff 1 tai nit a, ta co: g +iy +ig =1.

AR
/1A
a b
— NN —
40 20 4Q
;49 40 ;
24v 8V ~:.
. .
=0V
HINH 2.4 HINH 2.5

Phwong trinh can béng ap trén tivng nhanh héi tu vé nat a:
v, —24
4

Vo=V, =V, -0=v, =4i+24,suyra: || =

: .V
v, =4li,,suyra: I, =—=

Va—V
—_9i T S
V=V, =2i3,suyra: Iz =

Thay cac dong dién iy, iz, i3, cd6 phwong trinh dién thé nuat tai a
duwoc viét nhw sau:
Va_24+v_a+ Vy—Vp

=1 212
4 4 2 (2.12)
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va—v—b=7 (2.13)

Rut gon:
gc 2

Phwong trinh dién thé nat tai b:

Trén hinh 2.6 chi can quan tam dén cac dong dién tai nit b; gia
str cac dong dién is; is; is va nguon dong dang tir b do ra trén cac
nhanh. Ap dung dinh luat Kirchhoff 1 tai nat b, cé quan hé:

Phwong trinh can bang ap trén tirng nhanh néi vé nut b nhw sau:

Vp —Ve =V, —0=Vv, =4.i; +8

.V, —8
Suyra: Iy = b
4
vy =4,
v ;
Suyra: i, =2 <,
4 '}40
Vp —V, = 2.g ,'1:\'
V-V e
Suy ra: ig = b2 8 L
ov

HINH 2.6

T cac dong dién is, is, is, xac dinh dwgc phwong trinh dién thé
nut tai b:

—Vb_8+v—b+—vb_va+1=0 (2.14)
4 4 2
Rut gon: Vi, —V2—a=1 (2.15)

Tl (2.13) va (2.14) suy ra hé phuong trinh dung xac dinh dién
thé tai cac nut a va b:

-1
vV, +| — v, =7
a (2} b
(%}.véﬁvb:l
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Giai hé phwong trinh, dwoc: v, =10V

\Y;
Suy ra: vb:1+—a:1+9:6v
2 2
Dong dién qua dién tré 2Q trén nhanh tlr nut a dén nut b:
.V, —V -
YoV 1026 _,p
2 2

2.1.4. MACH DIEN CO NHANH CHi CHPA NGUON AP — SIEU NUT
Trqng,hin_hA 2.7,A,tai m‘f)i nut a va + (Va=Vb) -

o e o s Ay (R e ()

nut chuén. Trén nhanh tr ndta dén 5 | WR AR

nat b chira phén t dién tro néi tiép 4 > \_ +
voi ngudn ap doc lap. Va : Vb
Tuy thudéc vao hwéng dong -

dién xac dinh trén nhanh phuwong =0V

trinh can bang ap gitra hai nat a va

b dwoc viét theo cac dang khac ;" (Vb-Va) +;
nhau va dwoc trinh bay nhw sau: - (Ri) + i+ (Vs) -

Huwdéng dong dién tir a dén b:

+ Luc nay gia str dién thé tai a
dwong hon b.

+ Dién ap gira 2 nat a dén b
la: (Va — Vo).

+ Phuong trinh can béang ap
gilra hai nut a va b dworc viét:

(Va—Vy)=Ri+Vg

+ Dong dién iz (tr a dén b) xac dinh theo quan hé:

—v)-V.
iab=(Va \g’) > (2.16)

HINH 2.7

Huwdng dong dién tor b dén a:
4+ Luc nay gia st dién thé tai b dwong hon a.
+ Dién ap gitra 2 nat b dén a la: (v — va).
+ Phuwong trinh can bang ap gitra hai nit b va a dwoc viét:
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(Vp—Vy)=Ri—Vg

+ Dong dién iva (tr b dén a) xac dinh theo quan hé:

o (Vp—Vva)+ Vs
Iy = 217
ba R ( )

Trong trwong hop gitka hai ndt chi chiva duy nhat ngudn ap doc
lap; chang ta khéng thé ap dung cac quan hé (2.16) hay (2.17) dé
xac dinh dong qua nhanh khi xay
dwng phwong trinh dién thé nut.
Trong mach dién hinh 2.8; v‘é’i
nhanh bc chi chra duy nhat ngudn
ap doc lap v, tvong ty trén nhanh
ad cing chi chtra ngudn ap doc
lap va. Theo ly thuyét, chung ta bao
quanh cac nguon nay lai bang cac
mat kin S¢ va Sy, d()ng thoi theq
dinh luat Kirchhoff 1 téng dai‘sé
dong dién qua mat kin phai bang
khéng.

Cac mat kin S1; S, duwoc goi 1a HINH 2.8

siéu nut (super nodes).

+ Trong mach hinh 2.8, chon nat d lam nut chuan.

4 Siéu nut Sq chira hai nut b va ¢ (khéng phai 1a nat chuén).

+ Siéu nut S, chira nat a va nat chuén d.

Trong trwong hop nay, khi thyc hién phwong trinh nat dé giai
mach, ta can quan tdm dén cac dac tinh cta siéu nut nhw sau:

+ Tai cac siéu nat khéng chira nat chuén, cé quan hé sau (xét
cho siéu nut S1 trong hinh 2.8):

Vb _VC =V1 (218)

Trong d6; vp: dién ap gitra nGt b so véi nat chuan d viva chon.
ve: dién ap gitra nit ¢ so v&i nlt chuan d vira chon.

+ Tai cac siéu nat ¢ chira nit chuén, cé quan hé sau (xét cho
siéu nut S2 trong hinh 2.8):

Va—Vg=V,—0=v,=v, (2.19)

Trong d6: va: dién ap gitra nat a so v&i nit chuan d vira chon.
vq: dién &p nGt chuan d bang 0 V.
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4 Tai méi siéu nat (khdng chira nat chué,n) ta vé dong dién vao va
ra khéi siéu nut; str dung dong dién nay dé xay dwng phwong trinh
nut tai cac nut dang chwra trong siéu nut.

Vé&i mach dién trong hinh 2.8, cac phwong trinh nut duwgc xay
dwng nhw sau:

4+ Tai siéu nut S1, vé dong dién ix trén nhanh bc, hwéng dong dién
ix chon tuy y; vao tai b va ra khéi nut c.

4+ Tai siéu nut S, siéu nut c6 chwra nut chuan va nat a. Co quan
hé (2.17) va khdng can vé dong dién trén siéu nut nay; va khéng can
xay dwng phwong trinh nut tai nat a.

+ V&i mach dién trong hinh 2.8 cd 4 nut; sb lwong phwong trinh
nut can xay dung 1a 3; nhwng mach chtra siéu nut 82,, nén dién thé tai
nuat a da biét. Nhw vay tong sO phwong trinh dién thé nut chi can xay
dyng la 2 (tai nut b va nat ¢ ).

4+ Phwong trinh nut tai b:

Vi, —V V, —V .
b_"a, b 3_j =0 (2.20)
R4 R3
Vi va = v4 (tai siéu nut Sp) ta viét lai quan hé (2.20) nhw sau:
Vi, —V Vi, —V .
b "4, b3 _ =0 (2.21)
Ry R3

4+ Phuwong trinh nut tai c:

V.—V,)-V
—( c ~Va) = V2 Yo 4
R, R,
Vo—=Vyq)—V \Y; )
(ve = va) 24—C1i =0 (2.22)
Ro R4
T (2.20), (2.21) va (2.22), ta c6 hé phwong trinh sau:

(v

=0

X

Hay:

b=Va Vb—Vs
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_Voi cac quan hé (2.20) va (2.21) thuc hién phép khir &n sb i
bang cach cong vé theo vé; suy ra hé thong hai phwong trinh voi hai
an vp va v¢ nhw sau:

v, —V — V.=V, )=V
b~Va Vb V3+(c 4)=V2 Ve _
Ry R, R, Ry

Vp =V, =V

Giai hé phuwong trinh trén dé c6 dién thé tai nit b va c. Tém lai,
vé’i mach dién chra cac siéu nut; tong sO phwong trinh dién thé nat
can xay dyng thda quan hé:

Téng s6 phuong trinh = (S6 nat trong mach) — [1 + (Téng s6 siéu nut
co chtra nut chuéan)].

Vi du 2.3:

Cho mach dién trong hinh
2.9; ap dung phwong trinh dién
thé nut xac dinh dién ap trén
dién tré 5KQ.

Giai:

Trwdc tién chung ta quan
sat mach dién va rut ra nhan xét
nhw sau:

+ Mach gé 3 nut; chon nut b
lam nut chuan dién ap tai nut va
chinh la dién ap can tim (theo
yéu cau dau bai).

HiNH 2.9

+ Mach c6 siéu nut chra nat chuan b, tai nut ¢ ta c6 ve=10V.
+ Tdng sb phuwong trinh can xay dwng la: 3-(1+1) = 1.
Phwong trinh nat viét tai a:

X@+Va_1o

+7+5,=0 2.23
5 2 b (2.23)

Vi mach chira ngudn dong phu thudc ta can xac dinh thém mot
phwong trinh sau, ta cé:

iy =——% (2.24)
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T (2.23) va (2.24) thu gon ta co:
Vv

_a+va—10+7+5l 10-v, _0
5 2 2

Giai phwong trinh ta c6 két qua sau:

va.(£+%—gj—5+7+25:0

5
9
Hay: V,.| = |=27
y a [5)
Tom lai: Va = 15V
Vidu 2.4:

Cho mach dién trong hinh
2.10; xac dinh gia tri dién tr& R
dé cong suét tiéu thu trén R dat
gia tri cyc dai.

Giai:

Trwdc tién chung ta quan
sat mach dién va rat ra cac
nhan xét sau:

+ Mach dién chira 5 nut. ]
4+ Chon nut e lam nat chuén. HINH 2.10

+ Mach chtra 2 siéu nat: siéu nut S¢ chira 2 nut ac va ngudn ap
doc 1ap 3V; siéu nut S, chira 2 nut cd va ngudn ap phu thuéc dong is;
xem hinh 2.11.

o 1A b Ta co:
i a
o - Vy—V, =3V (2.25)
30S v Va:

ﬁ {‘:—_@Jﬂ%: §R Vg =V = 6y (2.26)

Cac siéu nut khéng chira nut

60 Y [a] chuén.
2 + Mach con chra thém 2
e ! ngudén dong; moét ngudn dong
. doc 1ap 1A va mét ngudn dong
HINH 2.11

phu thuéc ap vi.
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3QS v

+

g & Ic VI G

ly

Se

6Q
%[Al
e
=
HINH 2.12
_ —Va
Iy =
6
Vi=Vg—Vp

4+ Téng sb phwong trinh can
xay dwng trwoc tién la 4
phwong trinh. Chon dong dién ix
va iy qua cac siéu nat dé xay
dwng cac phwong trinh nat, xem
hinh 2.12.

+ Cac quan hé khac tim duwoc
theo cac diéu kién cla cac
nguén phu thudc:

(2.27)

(2.28)

T quan hé (2.26) va (2.27) ching ta c6 két qua sau:
Vo=V +Vvy=0

(2.29)

T quan hé (2.25) va (2.29) ching ta c6 két qua sau:
Vd = —3V

Tém lai, chuing ta chi can viét 3 phwong trinh nut tai a, b va c:

Phwong trinh nut tai a:
Vv

Phwong trinh nut tai b:

Ea+ix=1

Vp—Vy V.
b _d,byg-p

3

Hay: vb.(1+§)—vd=—3

Phwong trinh nat tai c:

Vv

& lx=iy=0

(2.30)

(2.31)

(2.32)

(2.33)

4+ Thu gon hé thdng phwong trinh vira xay dung, phéi hop (2.30),
(2.32) chung ta c6 quan hé sau:
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3
Vy.| 1+—|—(-3)=-3
o142)-(9
-6 -6R
( 3) R+3
1+ -
R
4+ Cong suét tiéu thu trén dién tré R xac dinh theo quan hé:
o_ Ve __ 36R
R (R+3)2

4 P |1a ham theo bién sb R (*ng v&i moi gia tri R > 0); dao ham
ctia P theo R dwoc xac dinh nhw sau:

Suy ra: Vp = (2.34)

(2.35)

dP 36(3-R)
dR  (R+3)
Ta c6 bang xét dau cho dao ham nhu sau:
R -00 -3 0 3 +00
@ e .,
dR
P 0—" Pmax 0

Tém lai, cong suét P dat cwc dai khi R = 3Q; luc d6 coéng suét
tiéu thuy trén dién tré R co gia tri la:
2
V .
pY_ R334,
RO (R+3)" (3+3)

Chu y: V&i mach dién cho trong vi du 2.4, néu mudn gii tiép dé
xac dinh dién thé tai cac nut khac, tai luc nay ta cé cac quan hé sau:

—6R
vy, = va v, =-3V
b7 R+3 d
\' .
?a+|le
Vc . .
?_IX_Iy:O
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Vi hai phwong trinh con lai; ta ¢6 4 an s6, nhw vay can tim thém
2 phuwong trinh khac c6 chlra cac an so trén. Ta chon lai quan hé
(2.25) va tim quan hé cé chira &n sé iy, tlr mach dién.

Phuwong trinh nut tai d:

VamVp i M1V
3 Y2 2
Suy ra:
. 1 1 (Vd_vb)
=(vg—-Vp )| === |=——~ 2.36
y=(vs Vb)(z 3) 6 (2:39)
Tém lai, ta co:
r‘
%a+ix:1 (2.31)
Ve ..
——i,—i,=0 2.33
16 (2.33)
- _(va=w)
|y =—7-—7+- 2.36
y 5 (2.36)
 Va—Vc=3 (2.25)
Tw (2.31), (2.33) ta co:
Vy+V, = 6.(1+ iy) (2.37)
T (2.25) va (2.37) suy ra:
2va:6.(1+iy)+3
_ _3i 9
Hay: v, = |y+5 (2.38)
v i =la=%)_ R 1 3R (2.39)
Y 6 R+3 2 2(R+3) |
- 3(R+6
Taco: vy =3 3R +g: (R+6)
2(R+3)| 2 (R+3)
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3(R+6)
(R+3)
Suy ra dién thé tai nut c dwoc xac dinh tir (2.40) va (2.25)

V.=V —B:M—3—3{R+6 1} ( 3 j
c (R+3) R+3 R+3

Nhw vay: Ve =(R—|9-3J (2.41)

2.2. PHUONG TRINH DONG MAT LUO'l - PHWONG TRINH DONG

VONG

Trong ndi dung sau day chung ta chi xét cac mach phéng, do la
nhitng mach co thé vé trén mot mat phang ma khong cé bét ctv phan
ttr hoac day ndi nao cat nhau. Mach dién sé chia mat phéng thanh
nhiéu mién phan biét nhw cac & cra sb. Bién gi6i clia cac 6 clra sb
nay duoc goi la mat lwéi.

Phuwong phép dong mét lwdi Ia phuong phép gidi mach ap dung
dinh ludt Kirchhoff 2 xay dwng phwong trinh can bang ap doc theo
mat lwdi. Phwong thirc xay dyng phwong phap dong mat lwéi tuan
tw tlr cdc mach don gian dén phrc tap dan.

Tém lai: v, = (2.40)

2.2.1. MACH CO HAI MAT LU'G1 CH’A NGUON AP VA DIEN TRO

Xét mach dién trong hinh 2.13, ta can chd y cac diém sau khi viét
phwong trinh dong mat lwoi:
+ Trong mdi mat lwdi, ta tw chon tuy y dong dién va hwéng

dong dién tuy y trén mdi mat luoi.
R1 R2
Vi1 V2
[ i R Rs [ i2

HiNH 2.13 HINH 2.14

+ Chu y phan t& trén nhanh bién cGa hai mét lwdi. Chang ta
xem nhw phan t& nay chiu anh hwéng cla cac dong dién trong méi
mat lwdi. Mot cach khac co thé tach mach hai méat lwdi thanh hai mat
lwdi don theo hinh 2.14.
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Goi i1 va iz la dong qua mbi mat lwdi. Khi tdch mach thanh hai
mat lwai doc 1ap, dong dién ir qua tat ca cac phan tir trong mét lwdi 1
va dong dién iz qua bat ci» phan t& trong mat lwai 2. Khi két hop lai
hai mét lwéi thanh mach ban dau, dong dién qua phan t R; (phan to
chung cla hai mat lwéi) gébm hai thanh phan di qua la iy va i2. Do
chiéu cla is va i2 ngwoc nhau nén dong dién qua R3 la hiéu cla hai
thanh phan (i1 — i2) hodc (iz — i1).

Khao sat hay giai mach dung phwong phap dong mét lwdi 1a xay
dyng hé phwong trinh dé xac dinh cac dong mat lwdi i1 va ..

Trong mét s6 tai liéu, con co khai niém dong nhanh khi thuc hién
giai mach theo phwong phap dong mat lwdi, xem hinh 2.15.

Dong I4; 12 va Iz Ia cac dong dién
qua tirng nhanh trong mach dién
dwoc goi la dong nhanh; cac gia tri
nay quan hé véi dong mét lwéi theo
quan hé sau (phu thuéc hwéng chon
cho dong mat lwéi va dong nhanh):

l1 =g l2 = iy; l3=1i1—1I2 HiNH 2.15

Trinh tw xay dung phuong trinh dong mat Iudi

VR1= (R1.11) VR2= (R2.12)
+ - 4 -

O C :
VR3= (R3.13)

HINH 2.16

Khi xay dwng hé phwong trinh dong mat luéi ta can tién hanh
theo cac bwédc nhuw sau:

Budc 1: Xac dinh téng s6 mat lwdi chiva trong mach. Chon dong mat
lwdi cho moi mat lwéi, hwédng dong dién qua tirng mat lwéi tuy .
Téng sb phuong trinh dong mét Iwéi cén xay dung = Téng sb maét
lwoi.

Buéc 2: Xac dinh dong nhanh theo dong mét lwdi. Suy ra dién ap

trén mdi phan t dién tro tly theo dong nhanh da chon, can chu y
dau + va dau - cua dién ap.

Budc 3: Xay dwng phuong trinh can bang ap (theo dinh luat Kirchhoff
2) cho tirng mat lwdi.
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Budc 4: Giai hé phwong trinh tuyén tinh dé tim cac dong mat lwoi.
V&i mach dién trong hinh 2.13 khi x8y dwng cac phwong trinh

dong mat lwdi can chu y cac dién ap trén tirng phan té trong mach
dién, xem hinh 2.16.
Dién ap trén céac dién tro:

Vr1 =Ryl =Ry

Vr2 =Ryly =Ry,

Vgs =Rgl3 =Rg.(iy—1y)

4 Phuong trinh can béang ap (viét theo dinh luat Kirchhoff 2) cho
mat lwoi 1:
V1=VR1+VR3
Hay: Rydy+R3.(ig—iy) = v4 (2.38)
4 Phuong trinh can bang ap (viét theo dinh luat Kirchhoff 2) cho
mat lwdi 2:
VRs =VR2 +V2
Hay: Ry-(iy—ip ) =Ry +V,
Suy ra; —Rg.dq+(Ry +Rj3)dy =V, (2.39)
T cac quan hé (2.38) va (2.39) suy ra hé phwong trinh sau:
(Ry+R3 )iy —Rgiy =V,
—Rgiy+(Ry +Rg )iy = -V,
Hé phwong trinh trén dwoc viét lai theo dang chinh tac nhu sau:
Ryqdq = Rygdg = Vgq (2.40)

Trong dé:

4 R11= Ry + Rs 12 hé s cla i1 trong (2.40): téng cac dién tré trong
mat lwdi 1.

4 R»z=Rz;+Rslahé sb cla iz trong (2.41): tdng cac dién tré trong
mat ludi 2.
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+ Ri2 = Ry1 = Ry 1a hé s6 clia (-i1) trong (2.40) va hé sb cia (-ip)
trong (2.41): tong tat ca cac dién tré chung (phan t&r bién) cua mat
Iwdi 1 va mat lwdi 2.

+ vsr = Vil la tbng dién ap trong mat lwdi 1 theo hwéng ir; do cac
nguon ap tao ra.

+ Vo = - Vol a tdng dién ap trong mét lwdi 2 theo hwédng iz; do cac
nguon ap tao ra.

Vi du 2.5:

Cho mach dién theo hinh 2.17; ap dung phwong trinh dong mat
lwdi tinh cong suat tiéu thy trén dién trd 20 Q. Tinh lai bai toan khi
hoan vi hai dau nguon ap V..

Giai:

Chon cac dong mat lwdi
i1 va iz nhw trong hinh v&. Ap
dung phwong phap viét
phwong trinh dong mat lwoi +
nhw vira trinh bay theo cac <
quan hé (2.40) va (2.41); ta
c6 hé phuong trinh sau:

Ripdp —Rypdyp = Vg

HiNH 2.17

—Ro1lp +Rpp.ly = Vg

Trong dé:
R1s: tdng cac dién tré trong mét luwdi 1 (c6 dong mat lwdi iy di
qua).

Va Ry tng cac dién tré trong mét lwdi 2 (co6 dong mat luéi iz di
qua).

R12 = R21Z hé Sé cla (-i1) va (-iz)
Dién ap vs1 1a tbng dién ap trong lwéi 1 do cac ngudn ap tao ra;

Vs1 = Vi = 40V (theo chiéu dong dién i1 qua ngudn v4 thi ngudn v;
dang phat nang lwvgng).
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Dién ap v 1a téng dién ap trong lwéi 2 do cac ngudn ap tao ra;
Vs2 = — V2 = — 64V (theo chiéu dong dién i, qua ngudn V2 thi nguén v»
dang thu nang lvgng).

Tém lai:

Giai hé phwong trinh dwoc két qua: i; =0A va i, =—2A
Suy ra dong nhanh qua dién tré R; = 20Q la:

Hwéng dong dién qua dién tré Rs dung theo hwdng dong nhanh
Is dang vé trong mach dién. Cong suat tiéu thuy trén dién tré Rs la:

P =R,.l3 = 20.22 =800W

Vi du 2.6: . .
Lam lai bai toan trong vi du 2.5 khi hoan vi 2 dau cta ngudn ap
Vo.

Giai:

Khi hoan vi hai dau
ngudn vz; mach dién cé
dang nhuv trong hinh 2.18.
Ap dung phwong phap
xdy dwng phuwong trinh
dong mat lwdi vira trinh
bay & trén, ta cd hé
phwong trinh sau:

—20.iy +32.i, = 64 HINH 2.18

Giai hé phwong trinh c6 két qua: i, =6,4A vai, = 6A
Suy ra dong nhanh qua dién tré R; = 20Q la:
ly =i;—i, =6,4-6=0,4A

Hwdng dong dién qua dién tré Rs dung theo hwdng dong nhanh
I3 dang vé trong mach dién. Cong suat tiéu thuy trén dién tr& Rs la:

P=R,I3=20.(0,4)° =32 W
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2.2.2. MACH n MAT LU'OI CHU’A NGUON AP VA PIEN TRO

Xét  trudng
hop tdng quat
mach dién chlra n
mat lwoi, xem
hinh 2.19. Trong
cac mét luai chi
chtra nguén ap va
dién tré, khi giai
mach mubn xay
dwng hé phwong
trinh  dong mat
lwdi, ta can tién
hanh tuan tw theo
cac budc sau:

R )
N

Rm

HiNH 2.19

Budce 1: Xac dinh sd méat lwdi va danh sb thw tw cac mat lwdi tir 1

dén n.

Buwde 2 Goi: ir; iz; i3] ia; ... in 12 cac dong dién mat lwdi chay doc theo
cac mat lwoi 1, 2, 3, ... n. Cac dong dién nay dugc chon cung huéng
Ia chiéu kim dong d6. Qui wéc mat lwdi thir k co dong mat lwdi 1a k.

Buérc 3: Viét hé phuwong trinh tuyén tinh ¢é n &n sb: is; iz; is ... in theo

dang chinh tac.

Trong dé:

( Ryqiq=Rqgdy —Ryz.i3 —... = Rypdy = Vg
~R214 +Rp2.03 =Razd3 — . =Rppdy = Vgp

\—Rn1l1 =Rp2la =Ryz.dz = + Ry g = gy

+ R tong dién tré trong lwdi thir k (hé sé cliia dong dién mét lwéi

i).

+ Ry: tbng dién tré chung cla méat lwéi k va mat lwéi j (1a hé sb

cua dong dién —ij).

4+ Ry = Ry;: tong dién tr& chung clia mat lwoi j va mat ludi k (1a hé

sO cua dong dién —i).

+ Vs tdng dai sb cla cac dién ap trong mét luéi k theo hwéng

cua ix.

Cac gia tri k la sb nguyén dwong tv 1 dénn (k=1,2,3 ... n).
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Budc 4: Giai hé phuwong trinh (2.42) tim cac an sb dong dién trong
cac mat luwoi.

Budgc 5: Tl cac gia tri dong mat lwdi, ta suy ra dong nhanh va cac
théng so khac ctia mach dién theo yéu cau bai toan.

Vidu 2.7:

Cho mach dién nhw hinh 2.20; ap dung phwong trinh dong mé}
lwdi xécldinh cong suat tiéu thu trén dién tr& R . Suy ra gia tri R dé
cbng suat dat gia trj cwe dai.

Giai:

Butc 1 va budc 2: Mach dién VOX A
trong hinh 2.20 c6 3 mat lwdi; so .

thtr tr cac mét lwgi danh sb theo g )
dong mét lwdi. Cac dong mét A2 d 40

PG L. ~ , c )—/\/\/\ )
lw&i is; i2 va i3 v& clng hwong MV —a

theo chiéu kim déng ho.

Buéc 3: Xac dinh cac hé sb cla - R
hé thong phwong trinh. Bai toan CD i2 is
co 3 an so chung ta co tat ca 9 100V 20V
hé sb sau day:
b
HINH 2.20

+ R11Z

+ Rzz:

+ R332

i+ R12:
R21Z

+ R13Z
R31Z

+ R23Z
+ R322

tbng dién tré trong mat lwdi 1
Ry=4+4+4=120

tbng dién trd trong mét lwdi 2
tbng dién tr& trong mat lwdi 3
Ryg =4+4+R=(8+R)Q
t(fmg dién tr& tai nhanh bién cda mét lwdi 1 va mét lwdi 2
tong dién tré tai nhanh bién ctia mat lwdi 2 va mat lwdi 1
Ry =Ry =4Q
tong dién tré tai nhanh bién clia mat lwdi 1 va mat lwdi 3
tong dién tré tai nhanh bién ctia mat lwdi 3 va mat lwdi 1
téng dién tr& tai nhanh bién clia mat lwdi 2 va mat lwdi 3
tbng dién trd tai nhanh bién cta mét lwdi 3 va mat lwdi 2
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4 vsi: tong dién dp clia cac ngudn trong mat ludi 1, xét theo
hwéng dong dién mat lwéi iq:
VSl - +VX
(vi nguén phu thudc Vi dang & trang thai phat nang lwgng khi xét
theo hwédng dong mat lwdi i)
4 vs2: tong dién dp clia cac ngudn trong mat lwdi 2, xét theo
hwéng dong dién mat lwéi io:
Vg, =+100 V —-20V = +80V

(vi nguén phu thudc 100V dang & trang thai phat nang lwong khi xét
theo hwéng dong mat lwdi iz)

4 v3: tong dién &p cla cac ngudn trong mat lwdi 3, xét theo
huwdng dong dién mat lwdi isla: vgg = +20 V
(vi nguén phu thuéc 20V dang & trang thai phat nang lwong khi xét
theo huwdng dong mat lvdi is)
Hé thdng phuwong trinh chinh téc ctia mach dién cé dang sau:

—~

Ryql4 =Ry =Rq3.13 = Vg4

A

| —R31l1—R3z.13 +R33.13 = Vg3

Suyra: < —4.i;+ 8., — 4.3 =80 (2.44)

(—4iy-4iy+(8+R)is =20

Vé&i mach dién dang cé ngudn ap phu thudc cé gia tri Vx chinh la
dién ap trén phan t&r 4Q trén nhanh bién ctia méat lwgi 2 va 3. Theo
dau cla dién ap Vx da cho ta cé :

Thé gia trj (2.45) vao (2.44) ta c6 hé thdng phwong trinh sau:
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Tém lai:
12, -8, =0

—4.i; +8i, —4.i; =80
—4ig—4i, + (8 + R).i3 =20
Don gian hé théng phwong trinh trén chung ta c6 két qua sau:
3i1—2i,=0
—iy+2iy —iz =20 (2.46)
—4i,—-4.i, + (8 + R) i3 =20
Mubn xac dinh cdng suét tiéu thu trén dién tré R, ching ta chi

can xac dinh dong nhanh qua R. T mach dién da cho dong nhanh
qua R chinh la dong mat lwdi is. Ta cé:

3 2 0
-1 2 20
4 4 20 A

I =
I3 2 o | B
-1 2 -
—4 -4 (8+R)
Trong dé:
3 -2 0 3 -2 0
A=|-1 2 20/=480 B=|-1 2 -1 |=4(R+3)
~4 -4 20 —4 -4 (8+R)
Tom lai A 480 120

"B 4(R+3) R+3
C6ng suat cung cap trén dién tré R 14 :
120 T _ 120°R
R+3) (R +3)2

P=R.i= R.(
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2.2.3. PHUONG TRiNH DONG MAT LUGI CHIPA NGUON DONG -
SIEU MAT LU Ol
Khi mach dién c6 chira ngudn dong, s6 phwong trinh dong mat
lwdi can xay dwng sé giam theo so lwgng nguon dong dang co trong
mach. Trong trwong hop nay, dong mat luvgi co quan hé voi cac
ngudn dong trén cac nhanh.
~ Trong hinh 2.21 mach dién c6 ba mat lwdi, véi cach chon dong
mat lw&i trong hinh vé, ta cé cac quan hé sau:

i1 = —ig1 (2.47)
©- —
L i1 4_) , L Rt R .
" N\ N
SIEU MAT LUUI
HINH 2.21 HINH 2.22

+ V@i cac quan hé (2.47) va (2.48) dwoc hai phwong trinh chira
3 4n s6 dong mat luéi, chi can xac dinh thém phwong trinh thé ba dé
giai dwoc hé phwong trinh tim ra cac nghiém sé.

+ Bay gio, ta xét thém mot khai niém vé siéu mat lwéi. Tuwéng
twong cac ngudn dong trong mach khao sat dwoc hiy, i = 0 (mach
dién hé tai cac vi tri nguén dong); mach dién trong hinh 2.21 dwoc vé
lai trong hinh 2.22. Bay gi@ mach dién chi twong &ng v&i vong (V, Ry,
Rz, Rs, Ra).

Trong trwdng hop nay vong hién cé dwoc goi 1a siéu mat lwdi.

Ap dung dinh luat Kirchhoff 2 viét phwong trinh can bang ap
trong siéu mat lwdi, dwoc phwong trinh thi ba chira cac an sé dong
mat lwéi.

Chu y: Mubdn viét phuong trinh can bang ap trén siéu mat lwdi,
mac du twdng twong cac ngudn dong dwoc hdy; nhwng van phai duy
tri dong mét lwéi da chon khi xay dwng phwong trinh.
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Tom lai, ta c6 hé phwong trinh dung giai mach nhw sau:

—(Ry+Ry )iy +(Ry+Ry )dy +(Ry +R3 ) dy =V

I3 =l =lg2

Vidu 2.8:

Cho mach dién hinh 2.23, ap
dung phwong trinh dong mat lwoi
tinh dong | va dién ap V.

Giai:

~ Dau tién chon dong qua cac
mat lwdi cung chiéu kim dong ho,
xem hinh 2.23. HINH 2.23

~ Dong mat Iwdi i1 co gia tri bang ngudn dong 3A. Nhw vay, chi can
viét cac phwong trinh dong mat lwdi cho cac lwdi chra dong iz va is,
ta c6 cac quan hé sau:
—(7).iy +(7+8).i, —(8).i; =38
—(0).iy = (8).i, +(8+4+13).i; =10

4 Thay gia tri i1 = 3 A vao cac quan hé trén va rat gon dé cé hé

phwong trinh sau:

Giai hé phwong trinh dwgc cac két qua sau: ix = 5A va iz = 2A.

Dong dién | can tim chinh la dong mét ludi iz, suy ra: | = 5A

Ap V can tim dwoc xac dinh theo quan hé sau:
V=13i;=13.2=26V

Vidu 2.9:

Cho mach dién trong hinh 2.24; ap dung phwong trinh dong mat
lwdi xac dinh céng suét tiéu thu trén dién tré R. Suy ra gia tri R dé
coéng suét dat gia tri cwc dai.
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Giai: a /\'A b
Trwdc tién, quan sat mach \_/

dién va rat ra cac nhan xét B

sau: 3v 3aS Vi

+ Mach dién c6 4 mat luéi.

{ Tropg mach 'chu”a A2 gsg c }% ;' éR
nguon dong trong d6 c6 mot iy ~
ngudn dong déc lap va mét v
ngudn phu thudc. Trong qua T 60 5 [A]
trinh twdng twong hay ngu{“)n o
dong, chi hdy dwoc cac ngudn
dong ddc lap. ) HINH 2.24
< Chon cac dong mat lwoi
trinh bay trong hinh 2.25, ta co \A
cac quan hé dau tién nhw sau: _/
Iy =—1 (2.49) | iz } fl
. 3V 6, [V] 30 ‘: 14
i _Vy_3(a=ip) g i <> éR
4713 2 2 60 ~
I3
5|4 —2|3 = 3 (250) 60 v,
— 2 [A ~

+ Chung ta chi can xay
dwng hai phuwong trinh dong
mat lwdi khac tr hai mat lwdi e e ~
trong mach. T mat lwéi ther 1,

ta co: D - fl
6.(iy—15) +6iy =3 3V W[V m 11 ia
S

Thu gon ta cé: [ i ‘
3

HINH 2.26

Phwong trinh cudi cing dwoc xac dinh tir siéu mat lwdi chiva R,
xem hinh 2.26.

{6.i1 +3—6.iq+3(ig —ip) +Riy =0

Hay: (R+3)iy=3i—-3 (2.52)
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Toém lai, hé phuong trinh chira cac an s6 dong mat lwéi nhw sau:

4i; -2y =1
(R+3)i, =3i, -3
Hay: 4i,-2i; =1
(R+3)i,=—6
Tir quan hé (2.55) suy ra dong is 1a: i, = 6
o Y glla R+3)
Cong suét tiéu thu trén R 1a:
P=Rij = 36R2
(R+3)

2.3. MACH TWUONG BUONG THEVENIN VA NORTON
2.3.1. MACH CON TWONG BUONG — MACH 1 CUPA
% Khi phan tich mach dién, phwong phap don gian
nhat la thu gon hay don gian mach. bay la phuong
phap thay thé mét phan cua mach thanh mach con
don gian hon, it phan t& hon nhwng khéng lam thay

ddi bat clr dong va ap trong phan mach con lai.

% Mach con co thé gdm mot hoac nhiéu phan t
noi v&i nhau. Néu mach con chi c6 hai dau dwoc goi la

mach mét ctra, dwoc ky hiéu nhw hinh 2.27.

(2.53)
(2.54)
(2.55)

HINH 2.27

Trong do, goi v 1a ap dau ra va i la dong dau ra. Phan mach ky
hiéu bang hinh chir nhat cé thé chira mét hay nhiéu phan t.

Quan hé gitra géc dai lwong trén dau ra: v, i dwoc goi la dac tuyén
v —i hay dac tuyén volt-ampére (v = f(i)) cia mach mét ctra.

+ Hai mach mét cra dwoc goi la twong dwong khi ching co6 cung

luat dAu ra.

+ Trong qua trinh phan tich mach, ta c6 thé thay thé mach mot
clra bang mét mach mét clra twong dwong ma khéng lam thay doi

bat ky dong, ap nao bén ngoai mach mét ctra.
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2.3.2. MACH TUONG DUONG THEVENIN VA NORTON
Pinh nghia: P

L+ Mach Thévenin Ila
mach gom mot nguon ap vr
ghép ndi tiép véi mot dién
tré Rt, xem hinh 2.28.

+ Mach Norton gbm
nguon dong in ghép song |
hinh 2.29. ' )

Luat dau ra cia mach Thévenin:
T mach dién hinh 2.28, ap dung dinh luat Kirchhoff 2 dé viét
phwong trinh dién ap, ta co:

V=V, —=v=0

Hay: V=-V;+Vg

Tom lai: V=—Rqyi+vq (2.56)

Quan hé (2.56) xac dinh luat dau ra cho mach Thévenin. B0 thi
mo ta quan hé v theo i c6 dang duwdng thang, hé s6 géc am (-Rr);
xem hinh 2.30.

He s géc, (-R;)

HINH 2.30 HINH 2.31

Luat dau ra cta mach Norton:
T mach dién hinh 2.29, ap dung dinh luat Kirchhoff 1 dé viét
phwong trinh dong dién, ta co6:

Iy =1 +1 Hay: 1;=—1 +Iy

Theo dinh luadt Ohm: v = Rn.is.

Tom lai: V=—Ry.i+Ryiy (2.57)
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Quan hé (2.57) xac dinh luat dau ra cho mach Norton. D6 thi mé
td quan hé v theo | c6 dang dwong thang, hé s6 goc am (-Rn ), xem
hinh 2.31.

Tl cac quan hé (2.56) va (2.57) luat déy ra cia mach Thévenin
va Norton twong dwong nhau khi ta twong dong cac gia tri sau:

(2.58)

Tom lai, co thé thay thé mach mét cira Thévenin thanh mach
twong dwong Norton hoac ngwoc lai. Khi qui doi twong dwong, cac
théng so trong cac mach phai bién doi thda quan hé (2.58).

Vi du 2.10:

Cho mach dién hinh 2.32, ap dung mach twong dwong Thévenin
hay Norton tim dong dién qua phan t& dién tr& 8Q.

Giai:
4 DAu tién vé lai mach dién twong a
dwong _(zﬂa mach dién hinh 2.32, xem A 50V
mach dién hinh 2.33.
& T mach dién hinh 2.33; ap ;m 89;
dung mach twong dwong Thévenin vOi
Norton, chuyén d6i mach trong hinh 40 100
2.33 sang mach twong dwong hinh
2.34. b
HINH 2.32
a e a | emmmmmmmmmmeeeseess
A
;39369 1A sov ;ag;m 1A <>5A
— g
EN DO
0 S b TUONG 4
DUONG - y
HINH 2.33 ® M;(—:-t;-:l-'i-l-lé-\.l-I"ENlN HINH 2.34 ® M;Er'.'}ik'iii?a'ﬁ

+ K& tiép bién dbi mach trong hinh 2.34 sang mach twong dwong
hinh 2.35.

_# Trong mach hinh 2.35, thay thé cac dién tr& ghép song song
bang dién tré twong dwong, ta co:
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1 1 1 1 1 1 1 9%
—=—t—t—=—F—F—=—
R R, R, Ry 10 8 6 240
Suy ra: R:@:ﬁQ
94 47

+ Mach twong dwong sau cung trinh bay trong hinh 2.36. Dong |
qua Rla | =6A. Suy ra, dién ap gilra hai nut ab la:

. 120 720
Vg =Ri="26=—2V
47 47
a a
-

1A CDSA 1 1A CD
ggnz ) (7 g

40 Chuyén déj mach twong 40

dwong dung dién tré
twong dwong

HINH 2.35 b HINH 2.36 b

4+ T két qua tim dwoc tré lai mach trong hinh 2.32, suy ra dong
dién qua dién tr& 8Q:
.V
j=Yap _ 120 90 4 9148~1015A
8Q2 478 47

2.3.3. PHWONG PHAP XAC BINH TRUC TIEP MACH THEVENIN
HAY NORTON TU' MACH DIEN CHO TRUO'C

V&i mach dién cho truwéc, dé xac dinh LN
trwc tiép mach dién twong duong
Thévenin hay Norton chung ta ap dung A
phwong phap sau:

+ Gid str mach dién duwoc phan chia
thanh hai mach con A va B n6i v&i nhau .
tai hai nut a va b, hinh 2.37. HINH 2.37

Q

T

4 Mudn tinh toan dong va ap trong B ma khong can quan tam
dén dong ap trong A; ta can chirng minh: néu A chi chira dién tré va
ngudn ddc lap thi luat dau ra cta né c6 dang: v =f(i)=ai+p, v&i a
va B la cac hang sé. D6 thi cia ham nay trong hé toa dd i-v twong tw
nhw da trinh bay trong hinh 2.30.
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+ Néu dat o =-R; va B=v; thi A sé twong dwong v&i dang
Thévenin, hinh 2.38.

+ Dang Norton twong dwong véi A co thé tim dwoc theo mot
trong hai phwong phap sau, xem hinh 2.39.

HiNH 2.38

+ Thyc hién phép bién ddi Thévenin — Norton.
+ Dung phuwong phap so sanh v=f(i)=ai+p v&i cach dat

a

Sau khi thay thé mach con A bdng cac mach Thévenin hay
Norton, céng viéc giai mach sé& don gian, nhe nhang hon.
V&i luat diu ra ctia mach con A trong hinh 2.38 ¢c6 dang:

v=f(i)=ai+p =-Rt.i+ vy (2.59)
Db thi ctia ham ra trinh bay trong hinh 2.30. Khi cho i = 0; suy ra:
v(0) = f(0)=+vq (2.60)

Két luan: Dién ap vt chinh la gia tri cta dién ap v trén hinh 2.38
khi i = 0; nghia la A bi h& mach tai a va b. Gia tri cda v luc dé duoc
goi la dién ap h& mach vo.

VT =V, (2.61)

A Vo A

HiNH 2.40 HiNH 2.41

Gia tri vo duoc tinh tlr so ddé mach trong hinh 2.38, bang cach cat
dut cac day noi A véi B tai‘céc nut a, b; roi tinh dién ap vab xuat hién
tai cac nut a, b do cac ngudn bén trong A tao ra; xem hinh 2.40.
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Bay gio ngan mach a va b; trc la cho v = 0. Quan hé (2.59)
dwoc viét lai nhw sau:
v=f()=ai+B=-R7i+v;=0 (2.62)
Trong dé ix: 1a dong dién ngé'n,mach chay tir a dén b trén hinh
2.39; sau khi da tach A khdi B roi ndi hai nat a véi b bang day khéng
dién tr& (dién tré vo cung bé), xem hinh 2.41. T (2.62) suy ra:

\' \'
R, :_T:i_o (2.63)
n

Téng hop hai két qua trén, chung ta dwoc phwong phap xac dinh
tryec tiép dang Thévenin tr so d6 mach.

Tém lai, & mach con A, dién ap hé mach v, dwgc tinh tir hinh
2.38 va dong ngan mach i, dwoc tinh t&r hinh 2.39. Mach Thévenin
twong dwong cla A co thée tim tir cac quan hé sau:

\Y
'n

Dung cac két qua nay dé chuyén mach sang dang Norton. O
maph con A, dién ap hé mach v, dwoc tinh tir hinh 2.38 va dong
ngan mach in dwgc tinh twe hinh 2.39. Mach Norton twong dwong cua
A c6 thé tim tir cac quan hé sau:

v
— ‘ VY,
iy =1, Va Ry=—
'n

Vidu 2.11:

Ap dung phwong phap tinh trc tiép mach Thévenin giai lai bai
toan cho trong vi du 2.10.

|’ I +CI =0 f

: 1A : 50V 50V 50V

| ; 6Q | 8Q ; 8Q ; 8Q ;

: : Vab = Vo l in = iab

: ~ 100 100 100

B | AL o Sl A

N A b e g b HIiNH 2.42
Giai:

4+ DAu tién mach dién trong hinh 2.32 duwgc Vvé lai thanh hai
njach con nhw trong hinh 2.42. Sau d6 cat pTL’Pt hai mach con tai a, b
roi xac dinh dién ap hé mach v, va dong ngan mach i, & hai cwc a, b.
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#+ Xac dinh dién ap mach h& vy
Khi dong dién trén ngd ra cua mach con A la i = 0; dién ap vo
chinh la dién ap dat I1én dién tr& R trong mach con A.
Ap dung cu phan ap ta c6 két qua sau:
. 2
v, = 8.50 :EV
10+8 9
+ Xac dinh dong ngén mach i,
Khi ndi tat ab, dién tré 8Q xem nhw ndi song song voi dién tré
0Q; nhw vay dién tré twong dwong clia hé thong la 0Q.
Ap dung dinh luat Ohm ta c6 dong ngan mach la:
I = @ =5A
10
Suy ra mach Thévenin tvong duong v&éi mach con A co6 cac
théng s nhuv sau:

Vr = OZTV 2 [490]9
) AR EGTe
b
HINH 2.43

Mach Thévenin tim dwoc cho toan hé théng ghi nhan nhw trong
hinh 2.43.

Vé&i mach hinh 2.43, tiép tuc thwc hién bién ddi mach Thévenin
v&i cac mach con nhw sau, xem hinh 2.44.

P T a
o,
@)
1A ) fp
Sk
9
40
o,
HiNH244 b b “~__ A . 4 b

Xac dinh mach twong dwong Thévenin lan th hai.

4+ Xac dinh dién ap mach hé vo
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Khi dong dién trén ngd ra ctia mach con A’ la i = 0; dién ap v,
chinh la dién ap dat 1én dién tr& 6Q2 trong mach con A’.
Ap dung ciu phan ap dwoc két qua:

=)
9 600 v

V. = =
0 (40+6j 47
9

4 Xac dinh dong ngan mach .
Khi ndi tat ab, dién tré 6Q xem nhw ndi song song v&i dién trd
0Q; nhw vay dién tré twong dwong cla hé thong la 0Q .

7
Dung dinh luat Ohm tinh dong ngén mach: I :%0 =5A
9
Suy ra mach Thévenin twong dwong mach a i

con A ¢6 cac théng sb nhu sau: SYAYA

120
600 1A fgf a
600 \F
)
(600}
oY 40
R Yo la7) 120 .
I 5 47

HiNH 2.45

Mach twong dwong cla toan hé théng sau khi bién dbi theo
Thévenin lan thr hai dwoc bay trinh & hinh 2.45.

Trong hinh 2.45; dong dién i dang vé trong mach c6 gia tri déi voi
ngudn dong dang chira trong mach: i = —1A

Ap dung dinh luat Kirchhoff 2 dé viét phwong trinh can bang ap
cho mat lwéi la:

(120}, (600) _
47 |7\ 47 ab

600 (120 720
Suy ra. Vab :E—(EJ(—].):EV

Két qua tim dwoc nhw da tinh trong vi du 2.10.
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2.3.4. XAC DINH Rr VA Ry BANG PHUONG PHAP HUY NGUON

+ Tlr cac mach twong duwong Thévenin va Norton vé trong hinh
2.38 va 2.39; gia s luat dau ra ctia mach con A dugc xac dinh theo

quan hé sz(i)z—RT.i+vT. Néu cac ngudn trong A co tri sd rat
nho, dan dén dién ap vt hay dién ap hé mach cé gia tri rat nho.

+ Trwdng hop dic biét, néu

. ‘ N i_a i

tht ca cac ngudn trong A déu A =B

bang 0; hién nhién gia tri dién ap Hay v B
Vo = vr = OV. Nhw vay, ham ngd ngudn -

ra cta mach Thévenin thu gon b

la: v=-Rql HINH 2.46

+ Trwong hop dic biét nay duwoc goi la mach con A bi hiy ngudn,
hinh 2.46.

4+ Hinh 2.46 chi |a trwong hop dac biét cta hinh 2.37. Khi tat ca
cac nguén trong mach con A bi hiy, bén trong chi con cac phan t
dién tré. Khi nhin vao A tir hai dau ab mach con A twong dwong nhw
mot dién tré.

Tom lai: Dién tr& twong dwong Ry cdia mach Thévenin co gia tri
bang véi dién tré Ry ciia mach mot cira A. Dién tré twong dwong nay
chinh la dién tr& twong dwong cta A (khi hiy nguén) nhin tir cap dau
ra cia mach con A (hinh 2.47a).

io
a a a
A |—5 A = A ¥
N R~ - N
Pba Pa Pba .
N > Vo > Vo lo
huy huy hay
nguén ——o NhinvaoA | ngudn nguén —
b T hai diu ab b b
HiNH 2.47a HiNH 2.47b

+ CO hai phwong phap dung xac dinh gia tri Rt (hay Ry).

[J Phwong phap 1
~ Dung cac cong thirc xac dinh dién tré twong duong cua hé
thong dién tr& ghép ndi ti€p, ghép song song hay dau sao — tam giac
dé tinh dién tré trong mach con A (hdy nguon).
Phwong thirc hdly ngudn dworc trinh bay nhw sau, xem hinh 2.48:
Ngudn ap dwoc hdy bang cach cho ham ngudn vs = 0 V; noi khac
di hay nguon ap la lam ndi tat (ngan mach) hai dau nguon.
Ngudn dong dugc hiy bang cach cho ham ngudn is = 0A; noi
khac di hiy nguon dong la lam hé mach hai dau nguon.
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ao aoQ a T
+ = .
W) &= [ve=ov

Hay nguén ap

Huy nguén d(‘)ngl

bo bo
HiNH 2.48

[J Phwong phap 2
Cép vao mach con A (da hy ngudn) mét ngudn ap Vo (Vo ¢o gia
tri tuy y) r6i tinh dong dién i, ttr d6 suy ra gia tri Ry theo quan hé:

Hodc ta cling co thé cap vao mach con A (da hay ngudn) mét
ngudn dong i (i €6 gia tri tuy y) roi tinh ap vo, ttr d6 suy ra gia tri Rr

. Vo o
theo quan hé: Ry =— (hinh 2.47b).

0

Vidu 2.12;

Ap dung phwong phap hdy ngudn xac dinh dién tré twong dwong
Thévenin cia mach con A da xac dinh trong vi du 2.11.

Giai:

V&i mach dién hinh 2.42 cho trong vi du 2.11; sau khi 'Eéch mach
A; ap dung phuong phap hdy ngudn trong mach con A dé xac dinh
dién tré twong dwong Rr cia mach con A nhw sau, xem hinh 2.49:

108 80 40
T = = — =—Q
10+8 18 9
Két qua tinh dwoc gidbng nhw da xac dinh trong thi du 2.11.

X I \‘
I -4
50V g A

| S0V ov: |}
;69 [ 893 8Q Ry - 8Q

I

|

L

10Q 10Q 10Q

,________
'S
o)

I

I

I

I

\
o
o

|"

o Q
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2.3.5. XAC BINH Rt VA Ry KHI MACH CHUYA NGUON PHU THUOC

Vidu 2.13: Vx 40

Cho mach dién nhw trong hinh
2.50. Tim mach twong dwong Thévenin
dat tai hai nat ab. Xac dinh gia tri R dé
P dat gia tri cwc dai.

Giai:
Mach dién hinh 2.50 chitra nguén
ap phu thudéc dién ap Vx dat trén hai

dau phan t&r 4Q . 5
Mach twong dwong Thévenin gilra X
hai nat ab, xem hinh 2.51. HINH 2.50
Vx 40

S

HiNH 2.51

_Trong mach twong duwong Thévenin (hinh 2.51); gia st ta chon
chiéu cho cac dong dién tai nut d nhw hinh 2.51. Tai nut d ta cé dinh
luat Kirchhoff 1 nhw sau:

Xac dinh dién ap mach hé vr = vy,
+ Trudc tién ta co: v, =100V
Vap = Vac + Vep = Vae +100V (2.65)

v, =4i, (2.66)

4 Ap dyng dinh luat Kirchhoff 2 cho mét Iwéi cdb ta co phwong
trinh can bang ap nhw sau:
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Thu gon: ip —i3 =20 (2.67)

+ Ap dung dinh luat Kirchhoff 2 cho mat lwdi cad ta c6 phwong
trinh can bang ap nhw sau:

T (2.68) va (2.66) suy ra:

+ Tw (2.64) va (2.69) suy ra:
4 T (2.67) va (2.70) ta c6 hé phwong trinh 2 4n sé nhw sau:

i, +3i; =0

) Giai hé phwong trinh suy ra: is = - 5A va i = 15A. Nhw vay, ta co
két qua: iy = 10A.
#+ Dién ap gilra hai nut ac duwgc xac dinh nhw sau:
Vae = Vag + Vg = 4y +4i3 =4.(10)+4.(-5) =20V
+ Tw (2.65) suy ra dién ap gilra hai nutab la :
Vap =Vae +Vep =20V +100V =120V

Nhw vay, dién ap mach h& gilra hai nat ab cta mach Thévenin
[a: vr = vap = 120V.

Xac dinh dién tré& Rr:
Mubn xac dinh dién tr& Rr cia mach twong duwong Thévenin khi
mach chtra ngudn phu thudc; ta can thwc hién theo trinh ty sau:

#+ T ngd vao clia mach con dang xac dinh mach twong duong
Thévenin; chidng ta hay cac ngudn doc lap hién co trong mach;
nhwng khéng hdy cac nguon phu thudc.

+ Dat mét dién ap 1én ngd vao cua mach con (dang can xac dinh
mach Thévenin tvong dwong) bang nguon dién ap th&r vrn va xac
dinh dong ith cung cap vao mach con, xem hinh 2.52.

Y
R —_ h
T=T—

Gia tri ctia dién tr& twong dwong dwoc xac dinh: :
Th
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b N
Mach digen sau khi‘hﬂy cél‘c nguon déc
lap va cap vao 2 dau nguon ap thir Vy,,

HiNH 2.52

Mach dién con dang xac dinh
mach twong dwongThévenin

Sau khi cip ngudn dién ap thtr, ching ta thu gon dién tr& dé
mach don gian hon, xem hinh 2.31.

Vx 4Q

HiNH 2.53

Trong mach nay tai nat a ta c6 quan hé: ith =ia+ip
.V
Dong dién ia dwoc xac dinh theo quan hé sau: I, = %h

V1h
3
Dong dién i, dwoc xac dinh theo quan hé:

S A R I A%
Vin—Vy _ " L3 ) 3 ) vy

Tacé: V, =2i, =

4 4 4 6
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. v v v
Tom lai: g, = — 4 -1 — _Th
6 6 3
vV
Suyra: R;=-—1=30
Ih
Nhw vay, mach dién cho trong vi du 2.13 dwoc thay thé bang
mach twong duwong Thévenin nhw sau, xem hinh 2.54.

......................

+ Dong dién qua dién tré R: ! R=3Q
vy 120 A%
R+R; 3+R ; §
L Cong suét tidu thy trén R: 3 R
10%R i [vr=120V |
P=Ri’= > +
3+R)” T Machtwong
( Mach twong dwong

. PO , . , Thévenin giira hai nut ab
Tl quan hé nay, ta xac dinh duwoc luc P 9

cuc dai; R =3Q (tham kh&o vi du 2.4) HINH 2.54

2.4. NGUYEN LY XEP CHONG
2.4.1. PHAN TU TUYEN TiNH VA MACH TUYEN TiNH
+ Dién tré R 1a phan t& tuyén tinh vi théa dinh luat Ohm v = R.i.

Mach tuyén tinh dwgc dinh nghia theo quan niém sau:

‘Mach tuyén tinh 1a mach chi chva cac phan t& tuyén tinh va
nguon déc lap.

+ Cac phwong trinh ctia mach tuyén tinh dwoc xay dwng tlr cac
dinh luat Kirchhoff va luat i-v trén tirng phan t&r trong mach; mét cach
tong quat:

a1X1 +a2X2 +....+aan =y (271)
Trong do: x |a dong hay ap, con y la tbng dai sé cac ham ngudn.

Nhan xét, khi x1, X2, ... Xn théa (2.71), thi Kx4, Kxz, ... Kxn s& thoa
phwong trinh:

aqg(Kxq) +ag (Kxg) +....+ 2, (Kx, ) =Ky (2.72)

2.4.2. NGUYEN LY XEP CHONG
Xét mach tuyén tinh véi nhiéu ngudn doc 1ap. Bay gio' gia sk
trong (2.71) c6 hai nguon, quan hé dwgc viét lai nhw sau:
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Bay gio ta huy nguon yo, tlrc ham y2 = 0; vi chung ta khéng thay
ddi phan ter va cach noi nén ta c6 dwgc phwong trinh méi khi yz = 0.

Cac hé sb: aq, az ... ax van nhw cl. Goi X11, X21, ... Xk1 ... 1a nghiém
mé&i clia phuong tr‘lnh nay, ta c6 dang thirc nhw sau:
a1X11 + a2X21 +..+ aan1 = y1 (274)

Trong do, cac chi sb 1 thém vao trong cac gia tri x« dé chi
nghiém tim dwoc khi chi c6 nguon 1 hoat déng con ngudn 2 bj hay.
Bay gi& cho ngudn 2 hoat ddng va hdy nguon 1 (y: = 0), ta c6 két qua
twong tw nhw sau:

Trong do: X1z, Xz2, ... Xz ... 12 nghlem ma@i clia phwong trinh nay,
véi cac chi sb 2 thém vao trong cac gia tri X« dé chi nghiém tim duoc
khi chi ¢ ngudn 2 hoat ddng con ngudn 1 bi hdy. Thwc hién phép
cong tirng vé theo vé clia cac quan hé (2.74) va (2.75) dwoc két qua
nhw sau:

a1(Xqq+Xq2) +85 (X1 +Xgp )+ + 8, (Xpg + Xn2) =Yg +Y2  (2.76)
So sanh (2.73) va (2.76), ta rat ra két luan nhw sau:
X1=Xq1+ X2

X9 = X1+ X33 2.77)

Xp =Xn1 + Xn2
Cac gia tri trinh bay trong (2.77) chirng t6:
bap ung cua mot mach co nhiéu nguon doc lap bang tbng dap
&ng dbi v&i tieng ngudn khi tat ca cac nguén khac con lai bi hay
khéng hoat ddng. Nguyén ly nay dwoc goi la nguyén ly xép chdng.
Trinh tw khao sat mach dung nguyén ly xép chéng
Budc 1: Xac dinh sb ngudn m va danh sb thy tu.

Budc 2: Chi cho mét ngudn lam viéc hly tat ca cac ngudn doc lap
khac con lai. Giai mach dé tim ra cac gia tri xx1 do ngudn 1 tac dong.

Buéc 3: Tiép tuc thwe hién nhw buwédc 2 cho 1an lwot cac ngudn khac
con lai.

Budc 4: Xac dinh két qua bang cach tdng hop cac két qua theo quan
hé (2.77).
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Vidu 1.13:

Giai lai bai toan cho trong vi du
1.11, xac dinh dong dién qua dién tr&
8Q bang cach ap dung nguyén Iy xép
chong.

Giai:

Mach dién chira hai ngudn doc
lap; lan Iwot hdy tirPng ngudn va xac
dinh dong qua dién tré 8Q (khi van
hanh tirng ngudn trong mach).

1A 50V
; 6Q 80 ;
40 10Q
- b
HiNH 2.55

Cac mach dién khi hay ngudn va chi cho mét nguén hoat déng,
trinh bay trong hinh 2.56 va hinh 2.57. Xac dinh dong dién i1 va iz qua
dién tré 8Q trong mdi mach twong duong.

. a .
1A I I - 12
3 ¢y 50v

6Q 4 8Q 60 .o 8Q

4Q 10Q 4Q 10Q
b
Mach twong dwong khi hiy ngudn ap  Mach twong dwong khi hily ngudn déng

HINH 2.56 HINH 2.57

Gia tri thuc sy cha dong | qua dién tré nay khi ca hai ngudn cung

lam viéc la:
i=i1+ia

Dong qua dién tré khi hdy ngudn ap

V&i mach dién hinh 2.58, chon b lam nut chuan, goi Vap la dién

thé tai nut a so v&i nut chuén.

Phuwong trinh dién thé nut tai a

c6 dang nhu sau: 1A S v
Vab+Vab+Vab:1 ;GQ Vi SQ;
6 10 8 :
Giai phwong trinh trén dwoc két
qua nhuw sau: 4Q 10Q >
240 120 5 b
b="o1 =~ 17 .
P4 47 HINH 2.58
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Dong dién qua dién tré 8 Q khi chi c6 nguén dong 1A hoat dong:
Voo 120 _ 1

178 478 47
Dong qua dién tré khi hily nguén dong

Khi hdy ngudn dong trong a iz
mach hinh 2.59 va chi con ngudn \
ap, ap dung phwong trinh dién thé 50V
nut tai a khi chon nat b lam nut
chuén: ; 60 89;

Va,Va, Va=50_

6 8 10 100
5.240 600 b

94 47 HINH 2.59

—-50

Suyra: V, =

Dong dién qua dién tré 8 Q khi chi c6 nguén ap 50 V hoat dong:

, Vo800 _75
8 478 47
Khi ca hai nguén cung hogt dépg dong dién thwc sy qua dién tré
8 Q xac dinh theo nguyén ly xép chong la:

... 15 75 90

Vi du 2.15:

Cho mach dién trong hinh 2.60; ap
dung nguyén ly xép chong dé xac dinh
dién ap trén dién tré@ 5KQ

Giai:

Trong mach bao gébm hai nguén ap
doc lap va mot ngudn ap phu thudc;
ching ta 1an lwot hdy tirng nguén ap
doc lap (khéng hdy nguén phu thudc)
va xac dinh dong qua dién tré 5KQ (khi

HiNH 2.60

van hanh tirng ngudn trong mach).

Ta cé cac mach dién khi hily cac ngudn va chi cho mét nguén
hoat dong, xem hinh 2.61 va 2.62 sau day.
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Y g
El

A

-/

~

3

>
-—

2%

b
Mach twong dwong Mach twong dwong
khi hily nguén ap khi hily nguén dong
HINH 2.61 HINH 2.62

Trong mach dién hinh 2.61, chung ta ap dung nguyén tac ti lé
xac dinh i1. Dau tién gia s gia tri cta i1 = 2mA ; tlr 6 suy ra dién ap
gitra hai nut ab la:

V,p = 5KQ.2mA =10V
Suy ra, dong i, co gia tri la:
- ~Vap _ -10V
T KQ T KO
Do dé, ir = -5mA. Ap dung dinh luat Kirchhoff 1 tai nat a ta co:
Suy ra: ip = —4i, —i =—4(-5)-2=18mA
Tom lai:
4 V&i ngudn dong cé gia tri it = 18mA; dong i1 = 2mA (gia tri gid
s, tw chon).
4 V6&i ngudn dong cé gia tri it = 7mA; dong i1 dat gia tri xac dinh
theo nguyén ly ti 1é nhw sau:
=2 T
18 9
Trong mach dién twong dwong hinh 2.62; tai nat a ta co:
Ib = 5|b + |2 hay |2 = —4|b

Ap dung dinh luat Kirchhoff 2 trong mat ludi cab, ta ¢ phuong
trinh can bang ap nhw sau:

9.

i
10=2.i, +5i, =2.| —2 |+5.i, =—2
b ™2 (4) 277
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Suy ra: izz%mA
Tém lai, dong dién thyc sw qua dién tré 5KQ la:
.. . 1 20 27
=l +ly =—+—=—mA
9 9 9

Nhw vay dién ap dat 1én dién tré& 5KQ la:

V= SKQ.%mA :1375V =15V

Vi du 2.16:

Cho mach dién trong hinh 2.63; 4p dung nguyén ly xép chéng dé
xac dinh dang dién ap trén dién tré 4Q. Biét dang dién ap trc thoi
cla ngudn ap v va vz cho trong hinh 2.64.

20 10 28“[\']
WA WA Ve
V1 + \'7] 20 Vi-=14V
<+ ;v <+ 16 2
- 40 - 12
i} 8
4 t
0 1234567 8 910 [ms]
HiNH 2.63 HiNH 2.64
Giai:
20 a 10 20 g 1@
—AM——AAA AN

PETN
-

{i
. ‘? 4{2 E; \/2 (:i:) 1i:) 4!2 E; {' )
V1 ~.Le

b b
HINH 2.65 HINH 2.66

Mach tvong dwong trong hinh 2.63 dwoc vé lai khi lan lwot hay
tlrng nguodn vq va vz trinh bay trong hinh 2.65 va 2.66.

Mudn vé dang tin hiéu dién ap tlrc thoi clia dién ap dat trén dién
tré 4Q; trwvde tién chung ta xac dinh ham ngudn clia cac nguon ap v+
va vz theo th&i gian t.
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Ta co: vy =14V (Khit>0)
Tuong ty, taco: v, =7t (Khi 0<t<d4ms), T=4ms

Tinh dong i

Ap dung dién
tré twong dwong,
ta thay 2 dién tr&
dang ghép song
song gitra hai nut
ab trong hinh 2.65
bang dién tr& co b HiNH 2.67
gia tri sau:

24

8_4

2+4 6 3
Ap dung cau phan ap, suy ra dién ap va, trong mach twong

R

Y/
Dong dién is xac dinh theo quan hé sau: I, = T =—=

dwong hinh 2.67 la: v, =

Tom lai: iy =t (Khi:0<t<4ms), T=4ms

Tinh dong iz

Tinh twong tw
nhw trwedng hep
trén, ta cé két qua
tinh toan trinh bay
trong hinh 2.68 .

b

HiNH 2.68

Dién ap vab trong hinh 2.68 xac dinh theo ciu phan ap, cho két
qua nhw sau:

y :(gj'vlz 2),
e
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Dong iz dwgc xac dinh theo quan hé sau:
i _Vap _V1_14
274 14 14
Bay gi® ap dung nguyén tc xép chdng suy ra dong dién téng it
qua dién tré 4Q:
ip =i +i, =t+1 (Khi:0<t<4; T=4ms)

=1A

Dién ap trén dién tré 4Q dwoc xac dinh theo dinh luat Ohm:
v=4ir=4(t+1) (Khi:0<t<4; T=4ms)
Dang dién ap v dwoc trinh bay trong db thi hinh 2.69.

Khi st dung nguyén ly xép
chéng ching ta can lwu y cac dic 28
diém sau: 2

+ Chi st dung cho cac mach fz
tuyén tinh co6 nhiéu nguodn; khong ,,
dung cho cac mach phi tuyén. 8

4+ Nguyén ly xép chong st 4 ¢
dung t6t nhat dé xac c;ﬂnh dong qua 0 123456 7 8 910[ms]
phan t&r va khong thé ap dung dé HIiNH 2.69
tinh dién ap hay cong suét tiéu thu
trén phan to.

Av[V]
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BAI TAP CHU'ONG 2

Bai tap 2.1 20
Xac dinh gia trj dong AYAYA
dién i qua mach trong 40 i
hinh 2.70. )
, N\
Pap sb: 2A
i=2A §4Q 40 ;
24V 8V
HiNH 2.70
Bai tap 2.2 40
Cho mach dién hinh W_
2.71. Xac dinh dién ap v4

va Va. +

+
GACD V1 g 1A CD Qv
DPap sb: ) 2Q ﬁ ’

vi=10V:v2=6V )

HiNH 2.71

Bai tap 2.3

Xac dinh gia tri dién
ap vo va dong diéni qua
mach & hinh 2.72.

DPap s6b:
vo=10V;i=1A

Bai tap 2.4

Xac dinh gia tri dién
ap vo trong mach dién
hinh 2.73.

DPap sb:
vo=3V 40

HiNH 2.73
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Bai tap 2.5
Tim mach twong Iva\ﬁQ

dwong Thévenin gilra 400 0,1A a

hai nut ab cda mach ‘—’\/\/\—'—@——‘—0

dién hinh 2.74.

Pap sb: C-:>17,4v §159 %109

V=5V

Rr=75Q 4Q b
HINH 2.74 VW °

Bai tap 2.6

Cho mach dién nhw _<_>2“_
hinh 2.75, xac dinh dong '
dién i qua dién tr& 4Q. N\V—

P @ 3= m%li

HINH 2.75
Bai tap 2.7
Cho mach dién nhw AN\
hinh 2.76, xac dinh céng 20

suat tiéu thu trén dién
tré 2Q. CD Vi1 é 4Q 893
) 2A - Vi
Dap so: ( 3 J A
P=32W

HiNH 2.76

Bai tap 2.8
Cho mach vV vV %

. . 8KQ 2,5KQ 10V
dién nhw hinh ok

2.77, xac dinh

A A a A
cong suat tiéu () §4m mm; Ro/g
thu trén bién tré& 3mA

Ro va gia tri Ro 10v
dé cbébng suat
tiéu thu dat gia HINH 2.77
tri cwee dai.
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Bai tap 2.9

Cho mach dién
nhw hinh 2.78, xac
dinh dién ap v1 va va.

DPap sb:
V1=-2V
Vo=-4V

Bai tap 2.10

4.
Cho mach dién —<<>—

nhw hinh 2.79, xac
dinh dién ap vi.

DPap s6b:
vi=1543V

HIiNH 2.79

Bai tap 2.11 10 Q 120

Tim mach twong
dwong Thévenin gilra
hai nat ab ctia mach
dién hinh 2.80.

Dap sb:
V=0V
Rr=20Q

Bai tap 2.12

Ap dung nguyén
ly xép chéng xac dinh
dién ap v, va dong i
trong mach dién &
hinh 2.81.

DPap s6b:
vo=-325V;ip=0,3A

HIiNH 2.81
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Bai tap 2.13

Cho mach dién

nhw hinh 2.82, Xac 20
dinh cong suat tiéu 30 40
thu trén bién tré R.. AN AVAVA
Suy ra gia tri R, dé -~
cong suat tiéu thy dat ¥ 10.i
gia tri cwe dai. <.>24°V 200 R, 2
DPap s6b: v 2

- A AMA
Ro=6Q HINH 2.82
Pmax = 2,25 W
Bai tap 2.14

Cho mach dién
nhw hinh 2.83, Xac
dinh coéng suat tiéu 1Q

thy trén bién tr& R MW
Suy ra gia tri R, dé

a Xy ogin - i2
cong suét tiéu thy dat <+ 200y 200 l

gia tri cwec dai.

i 4Q 30
DBéap so: AN\ AN
Ro=2,5Q HINH 2.83
max = 2250 W
Bai tap 2.15
) X A%
Ap dung nguyén 20
ly xép chong xac dinh
dién ap v, trong mach g 240v ésn
dién & hinh 2.84. +
30
360
Pap so: ) 23 A
Vo =288V
G 240V §1ZQ
20
vV -
HiNH 2.84
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Bai tap 2.16 50 40

Ap dung nguyén
ly xép chong xac dinh + 1
dién ap v, trong mach 240V y, < 200 84V G_)

dién & hinh 2.85. -
0 1Q
bap so:
Vo = 28V 16 A
)
HINH 2.85 —/
Bai tap 2.17 —@—'\N‘j
3V 3Q
Ap dung nguyén 60
ly xép chong xac dinh AN
dién ap v, trong mach - Vo +
dién trong hinh 2.86. é 20 . é )
| X D
bap so:
Vo=8V HINH 2.86
Bai tap 2.18

Ap dung nguyén
ly xép chéng xac dinh
dong dién i, trong
mach dién & hinh
2.87.

DPap sb:
ih=-6A

Bai tap 2.19

Ap dung nguyén
ly xép chéng xac dinh
dién ap v, trong mach
dién & hinh 2.88.

DPap sb:
Vo = 26 V

HiNH 2.88

CHAU VAN BAO - NGUYEN THE KIET



CHUONG 2: PHAN TiCH MACH BPIEN MOT CHIEU

Bai tap 2.20 [— »

Cho mach dién nhw hinh 2.89.
Tinh dong | va ap vs. 1o 05Q

, | o050

Dap sé: 31 Q VSCD ; ;
I=-14 1V - TanA
vs =15V
Bai tap 2.21

Cho mach dién hinh 2.90, biét:
R6=R7=R8=ZQ; Rg=1OQ;
E>=12 V; E3 = 18 V; l4 = 7A. Tinh
dong I3 va codng suét phat boi
ngudn ap E..

Dap sb:
Is=4A;P=36W

Bai tap 2.22

Cho mach dién hinh 2.91, biét:
R1=4Q; R2=80; R3=6Q;
Rs=12 Q; E2 =14 V; I, =25 A.
Tinh 4p Vbs va cong suét cua
ngudn dong.

DPap sb:
Vbd =18V
Ngudn dong phat céng suét 45 W

Bai tap 2.23
Cho mach dién hinh 2.92, biét: E = 16V;

I=8A; Ri=3Q; Rs= 2Q; Rg= 5Q.
Tinh ap Vcq va cong suat cia nguon dong.

DPap s6b:
Vg =41V
Nguén dong phat cong suét 200 W HINH 2.92
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