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I1. Cac dinh luat mach dién

1. Pinh luat Ohm : A\

L

(\)) QL 1
N oo )(A ) -\V.-V
/] 7 5 vV =
7 17 A
Vig=RI«I=V, /R «>R =V,,/1
0
e Thidul: ChoI=2A,R=10 Q > V,;=102)=20V ;{aw'”"“
2. Pinh luat Joule P o wé"f P

Khi ¢é dong dién chay qua vat din cé di¢n tré R thi cong suit tiéu

tin nhiét ctia R dugc cho béi:
«  [P=IR=VI=VIR (W)
e Thidu:ChoI=3A,R=2 Q> P=23)=18W

D do\v:?
<} -p.‘é;"fh}é Ca bag Mln/&??

2) Gig i 6 thuat 7 b 1

=4

2. Dinh luat Kirchhoff

1. Pinh luat Kirchhooff vé dong dién ( Ké‘) _
o Pidi i W

vm\3 K'com @

« Dong dién tong cong iy

tai mot nit (nitj) 1a

bi'lng khong (zero)
Zn:
i.=0 ;
o =Y v
=i $ra H.2

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;

o Tong quit:|[Tong s¢ dong dién di vao = tdng s6 dong dién di ra khéi niit.
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7=t 9 <P

| Aondl _ "V+V1+V2+V3 =0

b) Pinh luat Kirchhoff vé dién thé& _
*Téng cong dién the ctia mot vong mach dién Ia bing khong: [ V. =
vé6i qui wéc: khi ta chon chiéu dong dién bat ky, -
- Pién thé& cé diu - khi dong dién di vao cuc=)ctia ngudn dién,
- Khi gidi xong, né€u I > 0 chiéu dong dién dugc chon la ding > 2
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
1

-V+RI+R, I+ R;I=0 :

*Suy ra: LV R2

J— W Eoe = O ]2
+2+3)QQ 6

R+R +R4 1 ]
*Vay chiéu dong dién dugc chon la dl’lng. 3
*Ta c6 thé viét: > 4 o ol

V= V1+V2+V3

<-H0ac theo phit bi€u sau: Di¢n the ctia mach chinh bing téng cong dién >

thé ciia cdc nhanh phu mic néi ti€p tao thanh mach chinh do.

Tatlang <t vong 2:) 1,20, T,

KO.

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

Gidi: R1 A R3 @
SA 1 1k 2k
Ta chon chiéudong 11,12 s

i)
chay trong vong thi 1 va H H

vong thit 2 nhuv ¢ H.4. 12
v |y R
« Ap dung dinh luat Kirchhoff v e’ 12v= O T i Efi IZ\L 4&

cho: Taaoma ;{é{—vhﬁ 15 Ia_7o 13 <0 o -
V+RIL+R,(I,-1,)=0 (1) dgng) die
< R,(I,-1)+ R, +R1,=0 (2) o—

WH=V=(R+R,),-R,I, (3)
(2)3(R2+R3+RL)12:R111 (4)
» Thay tri sé cdc dién tré vao dugc:
@212+ K Q I2=1kQL > 7L =11, (5
B)2>V=0A+1kQ),-1kQL, 2> 12V=2K)7I, - 1kQL, =13kQI,
« K&t qua:
=12 V/13k () =0,923 mA

Z)_Ao:a ﬁ{(iua a{e?ﬂ ‘fr67>4m9',
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ai R, th ¢ Hd : - -
tai R; theo mach ¢ H4 T‘w%mksw R 5 N3,

R1 A R3 ©
1k 2k
T 7 AP dug D1 UV -
12
v s - L | ol tol.
IZV—__-’Q H\L lii /\) . 4{1 Vg 1 - \/+4.4E'L +"'a.22 AZRZ -0 .
12 . . .
T dgng die - — 424 4,2 000 ’/Z:(wo = 0.
o) o—
B Vw%l /‘:ZRZ"‘;L Rl -(—»{zl?s +4,'2 RL;O.

( . A000 =0

‘Y

= 4:2.4000 -
V% :

: : , -4
42000 -~ 4,4000 = 42 G) x, 26,4610 (A) - 6,46 mA

. -4
4'4,4000-;.2_4000 -0 4,z 9,25 10 (A) - 0,923 mA.
e 9
For the circuit, find /, when v,=12V and v,=24V. Gra' .
= R, = -
R, 2Q 4 8Q "AF d“vﬂf KVL -
+ z{\";;d);l;,[ ) ‘D
Ry= -
374Q R, - . ; g L
R, 5 - Vm(ji. VS + 4244 4.ZA‘1 =0
6Q @ i
U“ _ _ — . -
Q 84, DV, = — A2kl
oM me”

" g Vm32~. =3, ’176"”"4‘2"14'1 =0
0 -~

‘av)‘faco l', :
Ma™ Uzsz,cd_

—/'24'44- b/tz = v

[3)

oL 64 - s 4 . =
=) 641 'U$+ /1642 < -0

- /10,4,1 + 46‘4'25 Ué |

Gz -0g43 (A) | ) TN0u TAEg=l
"Z = 4:0:0)45? (74‘7 / e U= 20,@7 é L;L: '4/9 CA)
P L2 632 (A)
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Example:
 For the circuit, find I, when vg=12V and v =24V.
74}0014«7"33“, KVL - = 20 Rz 30
X‘J’U;;il 2z 10
t v, =0 ) } Ra': 4Q 252
& 4 - i 1=
4'1(’21*'”2“"23 AZRS‘(’U‘; 6Q§ @ L 4 Q
=0
. Vg
6'741./12——,{2,’1-\-0’8:0 3v,
7/
- . ) ngm Thé
Vong 2. ’Js“‘ ‘?.,(42—4'4) t4,R,
7
+ ‘zRﬁ'S’U'x:O.
<) 4 (Ryt R, +Ry) —4y Ry =y- 8w, =0
G) Ay 16— iy -7 =30, =0
20
AN
+ v,\‘ -
4Q
« KVL: 6Q§ @
12i, —4i, +v, =0 (1) v,
—4i, +16i,-3v.—v, =0 (2)
v, =2 T (1), ta co:
Tl (2) suy ra: ~76i,=v, =0 = i _ Y
’ 76
I=i,=2A -015
Tw (1) va (3) ta co: 76
Khi v =24V
2i1 +1212 = O —> il = _612 ’ 24 0 5,{?
]O =i2 Z%A =7 8
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) Njua(;

dién ap 7)
st Lop.

=) N?uo‘.‘: | 5
A;‘ - hdmadh
i

gl

S lefnaasn/wu VL’

< Nguyén ly chéng chéat (Superposition)

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

« Tat ngudn, khéng hoat déng:

&——— v'Ngubn dién ap doc Iap: 0 V (ngdn mach) (wi )

v'Ngudn dong déc 1ap: 0 A (h& mach) ( el 4 )

« Cac ngudn phu thudc dwoc gilr nguyén.

() Ph-' €Edq h(nf)o(,/b vé'wznixﬂaa: .

. . n_
O Cac bwdc ap dung nguyén ly chong chét:/, ngmdﬂ ohi (o olag,

. 4t ca cac ngudn doc 1ap ngoai trir ngudn donl Tim

dau ra (dién ap hodc dong dién) do ngudn hoat déng

doé bang cach st dung phan tich nut hoac lwdi.

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

«  Timténg 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 hé mach (dong dién —

bang khéng)
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MACH L
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mach sau:

8 Q
A%

4Q

6V (i)

AN
/)M?MW 0{“8
3A

VD: s dung nguyén ly chéng chéat dé tim dong dién trong

R ) Curl @tk viiR)
Ryt Ry
R
2= _|4 -V 8Q
AW
P,L+R2 +
6V 4Q3 v 3A

Taco: V=V +V,

Voltage division to get

4
V=—(6)=2V
! 4+8()

il caly e dy
Current division, to get

)
hads chics (3)=2A

< -
9 7 4+8
Hence v, =4i, =8V
4, AA) = 4
And we find 2./
v=vy,+v,=2+8=10V

2'4'%'%Y

O

2
MM P
+
49%1@ ) 3a
J
</ o of (b) 12
Tatﬂ?um'nu’-

8Q
o)
g + e hd w3
ﬁl) 4Q 57y
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Ngdde bar’
4= 1

Y

] ~ 2\ - 0 ” 2 < ﬁ
Dy ng £ Ah” dovs wha, e t07 who Hhi dlens AP



VD: sir dung nguyén ly chéng chét dé tim dong dién trong

607'“ ub oy .
mach sau: 7 aa
8Q >—W——>
—A\WW\, 40

Omﬂua‘d@ 6V

sv () 4Q§@ R “Q

N

.6 = J (V)

8+9

/e\“_é =)I-6 V-1IR-
Bo?Mguﬁ\‘ﬂ'éJl

®= 0O

IA

4;1: 8—8 = ZC‘A‘)
3+4

) U, = 21‘21: 2. h=8Cv?)

(CCong o' i ton 7
Dv- U1+U£: 2+%- A0V

~

2.’.
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% Bién d6i nguén
Bién d6i ngudn 1a qué 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
~— 2\
R

/\/\/\/\/ O a o a
Vg <t> 0 C*D .
ob -
; ()
v.=IiR ori ="*
R 14
Equivalent circuits (M ™% aru’év.’ﬁ)
R B
o - O a
' +
Vg CD \ - lS C*D R v
b o_b
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Example:

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

2.8
AW

30
AMM—

8 Q) §+UO @) 12V

4Q§ 3a (Y)

- -~ ~r ™~
Tu’mﬁu& héth

Tft‘\guaﬂfo@‘mamh ’“2““3\ d“’g-
Mgue the. 15
Y
Y, 4Q | 20 N -
I-= z — VW R
+ =4 (A
490 IIV=1.R 12V 80 2 1, 30 Q 4A 3 /
= 5.4 -—42“’7‘ - ‘\\/
N
g (a)
t 80
a2V ‘
+ aj®
2a(}) 623 8e3w 30 (H)4a 803w 20 (1) 24
v _ L
6 (b) 7 (©
A .2
we use current division in Fig.(c) to get: i = TS(Z) =04A
+
80 .
oV and v, =81=8(0.4)= 3.2V/ o o dw@
16
V] 9
2A I':Q.: ﬁ:z Nauwfhz @ @ Nguw.plm
603 t0 R 6
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Example:

Use source transformation to finn the circuit in the Figure

20 30 =R
MM
= 4
40 2/A<D 8 Q _@ 12V 2y
i T——y: 12_!—11%-
V-TR=34- 12V N
/MWW
40 20
12V "°f§X'Q§5—QO hA
6L
AMM

A - i ?/—% = ¢ :0/51@) ’U'o: IR:Q&S/

| | = 920/ )




Ex: Find v, in Fig. using source transformation

—

v O

4 Q
A
20 0.25 vy 2) I\-au;-:. d,@ /’h.” ‘Hn«o?
ANV -
+
2Q § 18V

a\'z(_-:- Thf'Ux gli 936 R.

17

4Q

0.25 .m%
20 o
ZN

I-=

% 90T R=0250,.4}

+
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+li+v, =0=>v, =3-i (2)

S

8
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~345.4 + 3-4tAF=0
D 441820 )ri= TE-450A)

) Uy= 3-4= 3-(-4,5) = 4,5C/)



-7
(na'i:

Ex: Find v, in Fig. using source transformation : 40 Ve
— 40 AN + <
A% b +
02 S e ot 20 S22 A3CV)
250 =) Nowon ology, phe Theac. -
50y 250, =) Nouen g P
A% -
+
+ ) +
6V<D 2Q§ C* 18V I:G_ :5644) V=TIR-=
4 00y, g 236 R 2 0,8y . 4= VU
“z

Uiy 2. B Vg 4

Vg 4: =3 +0.i+ v, +49= 0 S¢ U, = -AF £ =4S A)
<)) )
\h\az: -5 4+ ‘f?)l':o LTV, = 3 D, = 9,56\/7
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Substituting this into Eq.(1), we obtain

T(‘aag Elaa q

O uhics ch

b~
D ral-

el

7 Y ~ .
].5 + Si + 3 f— O :> i = —4 SA 7097.03 ‘faa‘aeohmqu;? t‘h{ 2 JWJWICQ
=) I¢O. A -
H ~ - A , fhet &an, (a‘I)O
Alternatively The iz r: o ta ,oﬂ: i
, . 2 pher choy hi& dofey hew myide G-
—v. +4i+v +18=0 = i=[-4.5A | "7 -y 2 s
thus i J 7"7,ﬂ€ KHON & 7&: can 0 4 1L wme
3 ( é\ o ta 'M"l.“l!;( 1
v =3—-i=7.5V = 3-E45) =3+4,5. . -
' ‘ , Ta L(ocd?;th?' a‘l;?ch'o: d%ﬂ;’ngQr de finly U,
™ o2 aé ’cm3 il e B8 T<0 o tim,.
19
3. Pinh Iy 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:

Mach dién
- batky

v

caitor 0
* Dién th& Thevenin Vyy : tinh dugc khi cho hé tai Ry (Car b R, r4 )

+ Pién tré Thevenin Ryy: tinh dugc khi cho hé tai va ndi tit cdc ngudn
dién thé ¢6 trong mach

* Va cho hé cic ngudn dong cé trong mach dién.
~ 7
. Viu=VYoc: ahieS e he wmah

¢ Ry =Rqc -

m(?'{‘fa‘;naugr‘fh

) -
1 Chohd"“")‘ugu&\dom,

10
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HINH 4 R1 A R3 C

VooV (G ) 1k 2k
oc~” (4] V ﬂL 20
Koesdomgqua R, =) Vo, = Vyp = A2¢v) —_ —_
d s Ry 4R, 12
= 6CVv) v+ 0 RL
12V= AT I1 1% T )1 4K
1 z
TIZ d%ng die
Thi du: Cho lai mach dién ¢ H. 4 | -
, + Tinh dugc 14n lugt sau: -
PTH : B
Ry, Rye2b i » o
—  /MWWA___ —— AA——ANA—0
1£Q
s v R2 vTH |,
Rz 140 =12y 1k 7 =
6 0 : 0} = 0
) Ry R, c ﬁ I Vi __ or
- A VTH___+ o :I2\L 0 Ry, +R +R, (2,5+4)k
T —0,923m4
=) RTM- 21'21 + R‘;
Ry+@,
i1 + Ta cé ciung két qua nhu khi gidi bing dinh luat Kirchhoff, nhung
- + +2:-250 nhanh va tién 1¢i hon, nén thudng duge 4p dung trong gidi mach
. dién ti.
C
Rrn
Vri @ fL
0
\Y
2I,= = _™
Reut Ry
6
= = 2 . . . . .
2,5+ u 0,2 g/ 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.
TI-= 22 £ - 8CA7
R b 4 Q 1 Q a
12 .
AV, AR
84
o s 5 o |2V 129§ @) 24 R,
uQ ] ML\ .4 O
b
b
&) 12,
M,
10 A
d QR
b
©)

0=10.8=30(V ).
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Find Ry,

R, :32V voltage source — short

2 A currentsource— open

RTh:4||12+1:41<612+1:4Q

- X:’)vhay
I“;?c///%"m
4Q 10 49 vy g 10
—WW—o0 a AW / MW—0 a
+
R

129§ 2 2@ @ 129§ @ M2a v,
) ob 5[?

L@ o v
Cpfl-‘fn?i wﬁﬂﬁ-)ugufu »ﬂ,,é‘ﬁ de ho’ug uéy /05_

23

Tim Vq,

Ta co:

—32+4i, +12(i,—i,) =0, i, =2A (Chaugi )

7
cdy=0.5A ’ii :0/5— (7\- /)

Ve =12(i, —i,) =12(0.5+2.0) =30V
Cach khac:

32—V, )/ 4+2=V, /12

Ve =30V

24
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Mach twong duwong:

4 Q i
AVAAAY, O
20
;= Ve 30
30\/@) gRL " R,+R, 4+R,
b
R, =6 — [, =30/10=3A
R, =16 — 1, =30/20=1.5A
R, =36 —1,=30/40=0.75A
25

4. Pinh Iy Norton 8ic i thowtdeg.

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

sau:
RTH

A
O

N C'Dj R

INorton RNorton

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

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

S
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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