g Chui dé 3: DONG DIEN XOAY CHIEU

I. CAC GIA TRI TUC THOI CUA DONG PIEN XOAY CHIEU

A.LY THUYET TRONG TAM
+ DPinh luat Kiécsép cho mach RLC ndi tiép

U = ug+ ug+ue | (u,u, U, U, lacac gia tri tic thoi)

+ Néu dién ap hai mach dién bét ki vuong pha nhau thi:

u u
(S0 + (52 =1
UOI U02

+ Mot s6 truong hop dic biét:

- Boi véi mach thuan trg, u va I cung pha nén:

i1y 1

Ug UOR R

- Trong mach R, L, C thi u, va u.. ludn dao dong ngugc pha nén:
W _Yu__Z
uc Uy Z.
- Trong mach R, L, C thi u, va u. ludn vudéng pha v6i dong dién va véi u, nén
Ug

u . Lo, u
() +H(=) =1 va (D) +(H) =1
Ui U, I, U

u u 1 Uc 2
P+’ =1 va () +(=) =1
Uk Uy I, Uy

B. BAI TAP VAN DUNG

Cau 1. bat dién ap xoay chiéu vao hai dau doan mach g6m dién tré thuan, cudn cam thuan va tu
dién méc ndi tiép. Biét cam khang cua cudn cam bang 3 lan dung khang cia tu dién. Tai thoi diém
t, dién ap tirc thoi gitra hai dau dién tré va dién ap tic thoi gitra hai dau tu dién c6 gia tri twong tng
1260 V va 20 V. Khi d6 dién ap tirc thoi giira hai dau doan mach 1a
A. 20413 V. B. 1013 V. C. 140 V. D.20 V.
Huwéng din giai
+ Ta c6: cam khang ctia cudn cam bang 3 1an dung khang cua tu dién nén
uL ZL
Z =32, —=——=-3=1u, =-3u,.=-3.20=-60(V)
Uc Z
+ Ap dung dinh luat Kiecsop ta co:
u=1u, +u, +u. =60-60+20=20(V)
— Chon D.
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Cau 2. bat dién ap xoay chiéu 6n dinh vao hai
dau doan mach AB méc ndi tiép (hinh v&). Biét

tu dién c¢6 dung khang Z_, cudén cam thuan cé
cam khang Z va 3Z,=2Z_ D6 thi bicu dién su
phu thudc vao thoi gian cua dién ap giita hai dau

doan mach AN va dién ap giita hai ddu doan
mach MB nhu hinh vé. Diép ap hi¢u dung gitra hai diém M va N Ia
A. 173V. B.86 V. C.122V. D. 102 V.
Hwéng din giai
+ Tir do thi ta co:
u, =200cos(100mt)(V)

u,,, =100cos(100mt +§)(V)
+ Theo dé bai:
32, =27, =3u;, =2u, =3u; +2u. =0
+ Ap dung dinh luat Kiecsop cho hai doan mach AN va MB:
U, =Uuy tu. = 2u,, =2uy +2u,
U, =Uy +u; = 3u,, =3uy +3u;

Cong hai vé cua hai phuong trinh trén ta co: Suy +3u, +2u. =2u,, +30,, S Uy = 2uyy +3uy,
— 5

2 . n N =0
+ Dung may tinh tong hgp hai dao dong u, va u, ta co:

2.20020+3.1002 T

u, = : 3 =204/37.20,4413

= U,y =20:/37(V)

U, 20437

NCRR

+ Pién ap hiéu dung gitra hai ddu doan mach X: U, =

~86(V)
— Chon B.

II. MACH RLC CO R THAY POI

A.LY THUYET TRONG TAM

1. Thay d6i R dé cong suit trong mach cuc dai.

R=|Z, -Z]

U? U?

Khi do: | P =50 —= 27, -7,

Hé sb cong suét trong mach khi cong suét cuc dai:
R R 1 T

= =cosPp=—==>p=%—
JRPH(Z, ~Z.)  RP+R? V2

cosQ =



* Véi mach R-L-C ¢6 cudn diy khong thuin cam (r # 0)
+ Cong sudt tiéu thu trén toan mach cuc dai
R+r=|Z, -Z|&R=|Z, -Z|-r
Khi do:

U’ U’
P = =
"™2R+1) 2|z, -7

+ Cong sut tiéu thu trén bién tré R cuc dai

*+(Z, -Z.)
PG L 7l 79 MENG [ ET AN

R
Khi do:

_ U2 _ U2
2R+1) 2P 4(Z, —Zo) +1)

R max

2. Hai gia tri khac nhau cia R (R,, R,)) lam mach ¢6 cung cong suit
Dé tim hai gia tri R, va R, ta gidi phuong trinh:

U’R
R*+(Z, -Z.)
= PR’-U’R+P.(Z, -Z.)’=0 (%)

P=I’R = = PR*+P.(Z,-Z.)’=U’R

Phuong trinh (*) c6 nghi¢m khi:

A=b’-4ac>0=> (U’)’ =4PP.(Z, -Z.) 20
2
iPSU—:>PSPmax
| L C|

Khi d6, phuong trinh (*) c6 2 nghi¢ém thoa man:

b U? . C
R, +R, =;=?(1) va R, R, :—gz(zL—zC)2 (2)

Cong suat cua mach khi do:
2

“Rar, (1) VARR, =RI=(Z,-Zc)" (2))

Cong sut tiéu thu cuc dai trén mach:
U’ U’ U’
Pmax = = =
2R, 2|Z,-Z. 2\RR,

€)

Do léch phakhi R =R vakhiR =R,
(ZL_ZC)2 _ R1'R2 _&

7, -7
tan@, =—L—"C = tan’ @, = o — 2o
R R R® R,
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Tuong tu:

R R
tan’ 0, =—- = tan’ @, =cot’ ¢, =—
R2 R2

= |(p1|+|(p2|:§ hay | cos’@, +cos’@, =1

B. BAI TAP VAN DUNG
Céu 3. Trong gid thuc hanh mot hoc sinh méc nbi tiép mot quat dién xoay chiéu véi dién tro R,
roi mic vao hai dau mach dién ap xoay chiéu co gia tri hi¢u dung 380 V. Biét quat co cac gia tri
dinh muc 220 V — 88 W. Khi hoat dong dung cong suat dinh mirc thi d 1éch pha giira dién ap hai
dau quat va dong dién qua né 1a @, v6i cosp = 0,8. Dé quat hoat dong diing cong suat thi R ¢o gia
tri bang bao nhiéu?

Hwéng din giai
Coi quat nhu mot cudn day cé dién tré thuan r, d6 tu cam L.
Quat hoat dong dung cong suat nén:

Ppg =P = 8 W
Ta co: '
Upg=Uy = 220V

88
P,=U_,I .cosp, =1=I,= =0,5A
d d~d Dy d 220.0.8
Do I¢éch pha trén cudn day:
’1_ 2
cos¢d=0,8=>tan(pd=ﬂ:§=>£=§(1)

cos @, 4 r 4
Tong tr¢ ciia cudn day (quat)

zd=%=44o Q= 1’ +7Z? =440

Thé (1) vao ta co:

‘/r2+(%r)2 :440:>r:§.440:352 Q=7 :%r:264 Q

Tong trd toan mach:

z:%:%:%o Q= (R+1)*+Z2 =760

9

= R +352=4/760"-264> =713 =R =361 Q

Cau 4. Mach dién xoay chiéu gém ba phén ttr, dién tré thuan R, cudn cam thuan L va tu dién C
mac ndi tiép. bién tro R thay ddi duge. Dat vao hai dau doan mach dién ap xoay chiéu. Piéu chinh
R, khi R =R, = 18 Q thi cong suét trén mach la P, khi R =R, = 8 Q thi cong sudt P, biét P, = P,
vaZ.>7Z .KhiR=R, thicong suét tiéu thu trén mach dat cuc dai. Biéu thirc cuong do dong di¢n
qua mach khi R =R, la

Hwéng din gidi



Cong suat tiéu thy trong mach:
2
P=IR=— UR -~ < U R=PR’+P.(Z, -Z.)
R +(Z,-Z.)

& PR*’-U’R+P.(Z, -Z.)" =0 (%)

Ung véi 2 gia trj cia R thi mach c¢6 ciing cong suit nén phuong trinh (*) ¢6 hai nghiém phan biét.
Ap dung hé thirc Vi-et, ta co:

C
R, R, :; = (ZL _Zc)2 (D

Khi R = R, thi cong suét tiéu thu trén mach dat cuc dai, khi do:
R§ =(Z, - Zc)2 2
T (1) va (2), ta co:
Ri=(Z,-Z.)’=R,R, =144 Q
Cuong d6 dong dién trong mach khi do:
I,- U _ 120120 :5\/§(A).
JR+(Z, -2.7 ~144+144 1242
=1,=01+2=10A.

Do 1éch pha gitra dién ap va dong dién trong mach:
ZL — Zc

tan @, = =—1 (DoZ.>7Z))

3

T I T
:>(P3:_Z:>(Pi3 =0, —0, :O_(_Z):Z

Biéu thtrc cuong do dong dién trong mach:

i =10 cos(100mt +g) (A).

Cau 5. batdién ap on dinh ¢6 gia tri hi¢u dung U vao hai dau doan mach gém mot cudn day khong
thuan cam c6 dién tré thuan r = 10 Q, tu dién c6 dién dung C va bién tré R. D 1éch pha gitra u va
dong dién trong mach tmg véi céc gia tri R, = 260 Q hodc R, = 120 Q lan lugt 1a ¢, va ¢,. Dong
thoi cong suat ma mach tiéu thy tuong tng 1a P vaP, Biét ¢, +¢,=90°vaP =100 W. Dién ap
hiéu dung U c6 gia tri la:
A.200V B. 100V C. 150V D.250V
Hudéng dan giai
Ta thay khi mach c6 cing cong suat thi |¢,|+|@,|=90". Nén voi bai toan trén, hai gia tri R nay lam
mach c6 cung cong suat (P, =P,), khi do:
2
(R +0)+(R,+1)=— (P=P,=P)
Vi nhan xét nay ta c6 thé tinh két qua nhanh hon.
Ta co: ¢, + ¢, = 90° nén:

(R,+1)’ n (R,+1)*

cos’ @, +cos’ @, =1 =1
i P RAT+(Z, —Z. )  (R41)+(Z, —Z.)



Quy dong va triét tiéu cac dai luong gidng nhau & hai vé ta duoc:
R+ r)z-(R2+ r)’ = z, - ZC)4 & R+10).R+1)=(Z, - Zc)2 (1
Cong suét tiéu thu cta mach khi R = R

U”.(R,+1)

P=I.(R, +r)=
T R @z
Thay (1) vao ta dugc:
U?.(R,+1) B U?

1

TRA)+RADRAT) R AD+R, 1)

Di¢n ap hi¢u dung gitra hai dau doan mach:

U=P[(R,+1)+(R,+1)] =4/100[(260 +10) + (120 +10)] = 200 V
— Chon A.
III. MACH RLC CO L THAY POI
A.LY THUYET TRONG TAM

1. L thay d6i dé mach c6 cong suit cwe dai (mach c6 cong hwéng)
— Cudn day thuan cam, céc gia tri R, C khong doi.

— Cong suét tiéu thu cua mach:

U’R

P=IR=— -
R +(ZL_ZC)

-Ppé cong suét tiéu thu trong mach cuc dai thi:
1
o’C

Z,-Z.)y, = Z,=Z. = L=

min

—Khi Z =Z_ thi mach c6 cong huong nén khi do:

+ Tong tro trong mach cé gia tri cuc tiéu:

72=27,,=|R*+(Z,-Z.) =R

+ Cuodng d6 hi€u dung trong mach dat gia tri cuc dai
I = Imax = H
R

+ Cong sut trong mach dat cuc dai:
U2
P =PR=—
R
+ Dién ap giilra hai dau dién tré cuc dai va béng dién &p toan mach:

UL:UC :>U=\/U2R +(UL_UC)2 =Uyg

+ Pién ap giira hai dau doan mach cung pha véi cudng do dong dién trong mach

tan(p:%=0:>(p=0
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2. Hai gia tri cua L (L, L,) lam mach c6 cung cong suat
— Hai gia tri cam khang 1am cho mach c6 cuing cong sut nén:
2 2 2 2
P=P, & [R=LR & I/ =1,
U’ U’
=52 2 L2 P
R +(Z,-Z.)" R +(Z,-Z.)

|:ZLI —Z.=2,-Z N |:ZL1 =7, (L)
Z,- Zc = _(ZLZ - Zc) 22.=2,,+7Z,,

(ZLI - ZC )2 = (ZLZ - Zc )2

+ Hai gia tri cdm khéng lam mach c6 cung cong suat thdéa man:

Z +Z T .
Z.=7Z,,= % (Z,,1a gid tri lam mach c6 P_ )

* Sw bién thién cia cong suat theo d§ tu cim L

AP

Prmay |- .

~ U'R
R? 4 Z%

7L = Zc Z.

3. L bién thién dé U

Lmax

Xét mdt mach dién nhu hinh v€, cudn day hoan toan thuan cam.

R Lr=0) C
— == —

I A uz
— Dién 4p gitra hai dau cudn cam thuan: U, =1.Z, = =

JRZ+(Z, -Z.)

— Chia ca tr va mau cho Z , ta co:

U - U ~ U
L= 2 2 2 2
\/R +(ZL_ZC) R +(ZL_ZC)
Z, Z;
—bat:

y:R2+(ZL—Zc)2 :R2+zi—2zL Z.+7 :R2+ZC 27,
z, Z Z, oz

=(R*+Z2)x*=2Z..+1 (x:ZL)
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—bién ap U, dat cuc dai khi y dat gia tri nho nhét, khi do:

Z
" 2 2 — — - -
y'=0 = 2(R +ZC).X—ZZC—O:>X—R2+CZ2 hay |Z, =—=

C

—Thay Z, vao biu thirc U, ta cé:
U = Uz +U2 _UJyR*+Z¢
L max UC R
*H¢ quakhi U

X

— Gian d6 pha (hinh bén)

2. U R
Ta co: R, Z . khong doi nén: tan @, = U_R == const= @, =const
C

C

Ap dung dinh 1i ham sin cho AOAB, ta co:

OA AB U U, U.sinO
i G =—=o U =—
sinB  sinO  sin@, sinO sin @,

(1)

Tir (1) ta co U, khi va chi khi: sinO = 0 hay U L Urc

Gian dé pha khi Upmax

Vay khi U __ thiu, . vudng pha véiu

Hiéu dién thé gitra hai dau doan mach nhanh pha hon u, . mdt goc 90°

—Khi U L Ure (AOAB vudng tai O) ta co:

R%= 2.(Z, —-Z.) ha Z, 72

11 1
722=7,(Z,-Z.) g Z. R’

=—+
U; U Ui

U; =U’+U;.=U*+U; +U. {
Vi

4. Hai gia tri L # L, lam cho hai diu cudn diy c6 cung U,.

— Hai gié tri cam khang lam dién 4p hai ddu cudn ddy c6 cing gia tri nén:
U _ U

\/R2 + (ZLI _Zc)2 : \/R2 + (ZL2 - ZC)2

= [R2 + (ZLZ —Zc )2]-231 = [RZ + (ZLI - Zc)z]-ziz

= (Rz + Zé)-zi1 _ZZLZ'ZC 'Zil +% = (R2 + Zé)-ziz - ZZLI'ZC -Ziz +%

= (R2 + Zé )(Zi1 - Ziz) = 2ZLl 'ZLZ'ZC (ZLI_ ZLZ)

U,=U,= Ly,

DoZ #Z ,PpChiacahaivéchoZ -Z  taco:

(R2 + Zé W2, +Z,, )(/Zm’/ZLz/) =272,,.2,,.Z (/Zm’/ZLz/)

L ZutZy _, 2 11 2 Z.

=2.— - = + = =2. > >
Z.,Z, R*+Z; Z Z Z R*+Z¢

L1 L2 L0

(V6izZ  lagiatrilamU )



* Khao sat U, theo cam khang (Z)

A

UL , ,
| G : Trong do: Z , = R™+2c
H ZC
............................. U B UJR* +2Z2
Lmax
R
Zu 2o i iL

B. BAl TAP VAN DUNG

Cau 6. Cho doan mach xoay chiéu AB mic theo thtr tu R, C, L. Trong do L 1a mdt cudn cam thuan,
gia tri ctia L ¢o thé thay doi dugce. Goi M 14 diém gitra C va L. Diéu chinh gié tri cua L dé dién ap
hiéu dung trén cudn cam dat gia tri cuc dai. Pién ap turc thoi gitra hai dau AM va AB tai thoi diém
t 12 15 V va 2043V, tai thoi diém t, 1a 15v2V va 204/2V. Tinh dién 4p hiéu dung giita hai dau

cudn cam:

Hwéng din gii

Str dung h¢ qua cua bai toan U, : Khi U thi dién 4p u

¢ (U,,) vudng pha véi dign ap hai

dau toan mach u (u, ).

Ap dung tinh chat ctia hai mach vudng pha, ta co:

2 2
Uam " Uap -1
Ujam Upas
1 1

bit —5—=X; ——=Y. Taco: u},, X+u;,Y =1
UOAM 0AB

Tai thoi diém t,
152X +(208/3)%.Y =1 225X +1200.Y =1 (1)
Tai thoi diém t,

(15v/2)> X +(2042)°.Y =1 & 450.X+800.Y =1 (2)

Tu (1) va (2), ta co:
X=— U =L =30 W)
225X +1200.Y =1 ~ 900 M T
= =
450.X+800.Y =1 ol 1
TTe00 Y =y =AM

Dién 4p hiéu dung giira hai ddu cudn cam khi d6 cyc dai nén:
U; +U; U, +U;
— R C = UOL — OR 0C

Lmax —
UC UOC

= UéR + Uéc =U, ~Uoc (3)
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Di¢n ap hai dau mach AM:

Upay = ,/UgR +U;. =30=>U;, +U,.=U, .U, =900 (4)
Dién 4p hai ddu mach AB

Upus = Uz +(Uy —Uyo) = U2 + U2 —2.U,, U + U2 =1600
= (U, +U)-2.(U,, .U,)+U;, =1600 (5)
Thay (3) va (4) vao (5) ta co:
900—2.900+ U2, =1600 = U2, =2500= U,, =50 (V)
Dién 4p hi¢u dung gitra hai dau cudn cam:
UOL

]

Cau 7. bat dién ap u = U cos(ot) (U, va w khong d6i) vao hai dau doan mach mic nbi tiép gdm

U, ———25\/— 2 (V)

dién tro R, tu dién c6 dién dung C, cudn cam thudn c6 do ty cam L thay doi duogc. Khi L = L, va
L =L,; dién ap hi¢u dung & hai dau cudn cam co cung gia tri; d6 1éch pha cta dién ap ¢ hai dau
doan mach so v&i cuong do dong dién 1an luot 13 0,52 rad va 1,05 rad. Khi L = L,; dién ap hi¢u
dung gitra hai dau cudn cam dat cuc dai; do 1éch pha cta dién ap ¢ hai dau doan mach so véi cuong
d6 dong dién 13 ¢. Gia tri cia ¢ gan gia tri ndo nhat sau day?
A. 1,57 rad. B. 0,83 rad. C. 0,26 rad. D. 0,41 rad.
Huwéng din giai

Khi L =L, d9 lIéch pha cta di¢n ap hai dau doan mach so v&i dong dién:

2.1

¢, =0,52(rad) = 0,52.180 =30’

T

Zu=2c_ 1 R (1)
R 3 3

Khi L =L,, do Iéch pha cta di¢n ap gitra hai dau doan mach so voi dong dién:

¢, =1,05(rad) = 1,05.180 60°
T

tan @, = =7Z,=2.+

tan , :—ZLZI; Ze 357,22, +RV3 ()

Dién 4p hai ¢iu cudn cam tmg véi L= L, vaL =L, la nhu nhau nén:
1 1 27 N Z,+2, 2Z.
Z, Z, R’+Z.  Z,Z, R+Z

Thay (1) va (2) vao ta co:

;R +Z +RV3R2+272) =27 (Zo +—)(Z. +R3)

NG

= (2Z.+ R

N f

= 2Z..(R’ +zg)+ﬁ.(R2 +72)=2Z(Z.+R*)+2Z;.

J3

Z.
( 7
) R*+Z2)=2Z(Z:+Z,. +R )

4R

B
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4R (R*+Z})=2Z;. 4R

~F B

= R*+Z. =27, = | R=Z,

Cam khang ctuia mach khi dién &p hi¢u dung gitra hai dau cudn cam dat cuc dai:
R*+Z; R’+R’
Z. R

D0 1&ch pha cua dién ap hai dau doan mach so véi dong dién khi U

=2R

Z,=

max

Z. . —7Z 2R -R T
tan@=—10_"—"¢€= =1 = @=—=0,785(rad
¢ R R ¢ 1 (rad)
— Gid trj ctia ¢ gan gia tri 0,83 nhat.

— Chon B.
IV. MACH RLC CO C BIEN THIEN

A.LY THUYET TRONG TAM

1. C thay d6i dé mach c6 cong suit cwc dai (mach c6 cong hwéng)
— Cudn day thuan cam, céac gia tri R, L khong d6i.

— Cong suét tiéu thu cta mach:

U’R

P=I"R=— .
R +(ZL_ZC)

— Pé cong suét tiéu thu trong mach cuc dai thi:

(Z,~Z)pin = Z, =2 = C=0)2L

—Khi Z =Z_ thi mach c6 cong huong nén khi do:

+ Tong tré trong mach cé gia tri cuc tiéu:

2=7,, =R*+(Z,-Z.) =R

+ Cuong do hiéu dung trong mach dat gia tri cuc dai
I = Imax = E
R

+ Cong suét trong mach dat cuc dai:

+ Dién ap gilra hai dau dién trd cuc dai va bang dién ap toan mach:

U=U, =2U=U+(U, -U)’=U
+ Pién ap giira hai dau doan mach cung pha véi cudng do dong dién trong mach

tan(p=%=0:>(p=0
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2. Hai gia tri C, # C,1am cho mach c6 cung cong suét.
— Hai gié tri dung khang lam cho mach ¢ cing cong suét nén:

U’ U’
RP+(Z, -Z.) R+(Z —Z.)
ZL _ZCl = ZL _ZCZ N ZCl = ZC2
2, -2y =2, ~2y) |22, =2+ 2,

P=P, & IR=LR & (=1 =

=(Z, _Zc1)2 =(Z, _Zcz)2 :>|:

- Hai gi4 tri dung khang lam mach c6 cung cong suat thoa man:
7, =7, =2a*Za (7 1agid trilam mach c6 P, )
2
* Sir phu thudc ciia cdng suit vao dung khang
tp
F:'malx ------------- -

ZL = Zc ZE

3. C bién thién dé U

Cmax.

— Pit vao doan mach mot dién ap xoay chiéu cé gia tri hiéu dung U va tan s6 f on dinh (khong
thay d6i).

U.Z,
JRE+(Z, -Z.)

— Pién ap giita hai dau tu dién: U, =1Z_ =

— Chia ca tu va mau cho Z, ta c6:

U U
UC = =
JRP+(Z, -2 [R*+(Z,-Z.)
Z. Z;
—bat:
R +(Z,-Z.) R*+Z-27,72.+7
B Z: B Z¢
2 2
R 24 R4 2)x-2Z x4l (k=)
ZC ZC ZL

— Dién 4p U, dat cuc dai khi y dat gia tri nhé nhét, khi do:

y'=0 = 2(R2+zi).x—2zL:0:>x:RZL hay |Z.=—=

2+Zz
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—Thay Z . vao bi€u thic U, ta co:

2 2
U _Up+U; _UJR*+7Z]

Cmax UL R

H¢ quakhiU__ :
— Gian d6 pha (hinh bén)
Ta c6: R, Z khong d6i nén:

tan @, = Ve iR const = @, =const
L L

Ap dung dinh 1i ham sin cho AOAB, ta co:

OB AB U U, U.sinO
=& ——=—"& U, =—
sinA  smO  sin@, sinO sinQ,

Gian d6 pha khi Ucma

Tir (1) ta co: U, _khi va chi khi: sinO = 0 hay U L U

Vay khi U__thiu, vudng pha véi u.
Hiéu dién thé gitra hai dau doan mach tré pha hon u,, mot goc 90°
—Khi UL Us (AOAB vuong tai O) ta co:

U;=U*+U; =U*+U; +U; i
1 1 1 \ {R :ZL(ZC_ZL) ha Zc 7?2

y
2’=7.(Z.-Z,) Z, R

=—+
U, U U;
4. Hai gia tri C1 # C2 lam cho hai diu tu dién c6 cung U,

— Hai gié tri dung khang lam dién 4p hai dau tu dién c6 cing gia tri nén:
U U

vz 20y Rt 2oy
=[R*+(2,-2.,) | 28, =[R*+(2, - 2.,)" | Z¢,

= (R+Z2)Z% ~2Z0, 2, I3 + Loty =(R*+Z1).22,-22,.2, L2, + LoZE,
= R*+Z W2~ 2{,) =220 Zr. 2, (Zey— L)

Z

“=C2

U, =U,=

Do Z. #Z., = Chia ca hai vé cho (Z_, —Z_,) ta co:

(R*+Z] Y+ Ze, )Q@’/Zcz/) =22.2c,.2, Qer’/zcz/)

ZotZ Z 1 1 2 2.7
S faTfa o o + — =
Zc,. 2L, R +7Z; Zo, Zo, Zoo R +Z7

(Vi Z, 1a gia tri lam U

Cmax)
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Su phu thugc U, theo C:

'Uc -
. R°+Z
Ucma |y : Trong do: Z_, = 7 k
: L
______ o _UR*+2Z
i ; | Cmax —
% 5 ; R
Zev Lo Zeo Z'C

B. BAI TAP VAN DUNG

Cau 8. Dt dién 4p (U, va o khong d6i) vao hai dau doan mach xoay chiéu ndi tiép gom dién tré
thudn, cudn cam thuan va tu dién c6 dién dung diéu chinh duoc. Khi dung khang 1a 100 Q thi cong
suét tiéu thu cua doan mach dat cuc dai 1a 100 W. Khi dung khang 1a 200 Q thi di¢n ap hi¢u dung
gitta hai ddu tu dién 1a 100~/2 V. Gié tri cua dién tré thuin 1a:
A. 100 Q. B. 150 Q. C. 160 Q. D. 120 Q.
Hwéng din giai
+ Cong suét tiéu thu cua doan mach:
U’R
R2 + (ZL - Zc )2
Ta thdy P__khi va chi khi:

P=I’R =

[\/R2 (2, ~Z.) ]min o7, =7.=100Q

Cong suat tiéu thu ciia mach khi do:

2
P=I’R :%: U=+P.R =+100.100 =100 V

+ Khi dung khang 1 200 Q thi dién 4p hiéu dung giita hai dau tu dién 1a
UZ.
\/RZ +(ZL _Zc)z

U.=1Z, =

Thay s6 vao ta co:

U, =1z, = U.Z,. 10047 = 100200
JR®+(Z, -7, ) JR? +(100—200)*

& R7+100° =2.100° & R =100 Q

Céu 9. Mach dién xoay chiéu RLC ghép nbi tiép trong d6 cudn day thuan cam co do tu cam L

khong ddi, dién tré thuan R khong ddi va tu dién c6 dién dung C thay ddi duogc. Mac mach vao
107
F
T

mang dién xoay chiéu tan s6 f= 50 Hz. Khi thay d6i C thi img véi hai gid tri cia C = C, =



0 : : : :
hay C=C,= ——F thi mach tiéu thu cang mdt cong suat, nhung cuong do dong dién tirc thoi Iéch
T

pha nhau mot goc 23_1t Tinh gi4 tri cua dién tré R?
Huéng din giii

- Dung khang trong mach tng véi hai gia tri cia dién dung:

Z. = lc - 110_4 =100 Q
% oo
TC
Z., = é - 1104—3009
0% oom
3n

Cam khang cia cudn day:
Zey+Ze, 1004300

7, =24 =200 Q

Cuong do d(‘)ng dién tire thoi trong 2 trudng hop Iéch pha nhau goc ?nén:
= (9, ~ Q)+, ~0,) = 2= ¢, =

(p (pll 3 (plz (pu (pu (pil 3 (pl 2 3

Lay tan hai vé ta co:
tan(Q, —9,) = _\/5 = fan p, — (AN o = \/5
1+ tan @,.tan @,
:ZL_ZCZ_ZL_ZCI:\/5(1+ZL_ZC2.ZL_ZC1:>Z \/_(1 Z -7, Z ZCI)
R R R R
2
N 100—-300 ~ 3+ 200 300.200 100):>_200 :\/5(1_10(2 )
R R
2 2 100
= 3R? +200R ~100°4/3=0=R =— Q

3

Céu 10. Mot doan mach gdm cudn cam c6 do tu cam L va dién tré thudn r méc ndi tiép voi tu dién
c6 dién dung C thay ddi duge. Dat vao hai diu mach mét hiéu dién thé xoay chiéu c6 gia tri hiéu
dung U va tan s6 f khong doi. Khi didu chinh d€ dién dung ctia tu dién c6 gia tri C = C, thi dién 4p
hiéu dung giira hai dau ty dién va hai dau cudn cam co6 cfmg gia tri va bang U, cuong d6 dong dién
trong mach khi d6 c6 biéu thic 1, = = 2./6cos| 100mt +— (A). Khi diéu chinh dé dién dung cia tu
dién co gia tri C = C, thi dién ap hi€u dung gitra hai ban tu dién dat gia tri cuc dai. Viét biéu thic

cuong do dong dién tire thoi trong mach khi do.
Huwéng din giai
+Khi C = C, ta co: di¢n ap hi¢u dung gitra hai dau tu dién va hai dau cudn cam co cung gia tri va

bang U nén:
U,=U.=U=,U+U; =U,=U (1) :>1/r2+z§=zm=z1 ()
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bi¢n ap toan mach khi do:

U= \/Ufl + (ULl - Uc1)2 =U’= Ufl + Uil - 2UL1UC1 + Uél
=U’=U’-2U,U+U’=> U, :%U =7=27Z, (3)
Thay vao (1), ta c6: U2 +U?, = U =4U%, = U, =3U,, =>r=3Z, (4

Tu (2), (3), (4) ta co:

tng=ttfa Bl o m T —g g =-EiE2E ()
oy Bz, BT e T T T 6 412

+ Khi C = C, thi dién ap hiéu dung gitra hai ban tu dién dat gia tri cuc dai nén

_r+Z) (B3z,)+7}

7 . =
C2 Z Z

=47,
L L

Téng trd ctia mach khi do:

Z, =P +(Z, —Z,) =\(3Z,) +(Z, -4Z,) =23.Z,

b léchphakhiZ =7 :

Z -7 Z —47
tan @, = ————= =L L3> ——:> ——(—=)=—=
(p2 r IZ (p2 (plz (Pu (p2 ( )
+ Ap dung dinh luat Om cho ca hai truong hop ta cé:
1.2 I,,.Z, 2 27,
U=1,Z=1,7,=],="21 5] = e. =2v2 (A)
Z, zZ, 283z,

+ Biéu thitc cudng d6 dong diénkhi Z_ = Z :
i, = 24/2 cos(100mt +f—’2t) (A)

V. MACH RLC CO f (») THAY POI

A.LY THUYET TRONG TAM

1. Bai toan f bién thién dé cong suit (dong dién) cuc dai.

— Cong sudt tiéu thu cua mach:
U’R

P=I"R=— .
R +(ZL _ZC)

— Pé cong suat tiéu thu trong mach cuc dai thi:
1 1
(Z,~Z )i = Z, =7, =| @ = hay | 0=—

T LC JLC

—Khi Z =Z_ thi mach c6 cong huong nén khi do:

+ Tong trd trong mach c6 gia tri cuc tiéu:

72=7,, =R*+(Z,-Z.) =R




+ Cuong do hiéu dung trong mach dat gia tri cuc dai
I = Imax = H
R
+ Cong suét trong mach dat cuc dai:
UZ
P =PR=—o
R

+ Dién &p gilra hai dau dién trd cuc dai va bang dién ap toan mach:

U=U,=U=U+(U, -U.) =U,

+ Dién ap giita hai ddu doan mach cing pha v&i cudng d6 dong dién trong mach

tan(pzzLI_{ZC =0=0¢=0

2. Haigia trif #f (0, # ®,) lam cho mach c6 cung cong suét.
+ Hai gia tri tan s6 1am cho mach c6 ciing cong suat nén:
U’ U’
R*+ (Zu _Zc1)2 - R*+ (ZLZ - Zcz)2
Z2,,=Zo=2,-2Z,, (L)
Z,~Zo=—Z,—Z,)
1.1 00,

1 1
=7 +2 . =2Z.+7Z.,.=>L(® = (———)=—
LT 4L aT &er (//'/(2) C((l)l wz) C oo,

P=P, & R=LR & (=1L =>

=>(Z, - Zc1)2 =(Z,, - Zc1)2 = |:

1
=00, =0, =—
LC
+ Cong thuc trén ciing ¢ thé ap dung cho bai toan c6 hai gia tri o (hodc f) @& mach c6 cung I, Z,

coso, U.,.
+ Mot s6 hé qua tir bai toan trén:
- Cam khang va dung khang trong 2 trwong hop:

ZLl - ZC2

=7

L2 — “Cl

(Zy,—Zo) =(Z,—Z¢,)* hay |Z,-Z.|=const=

- Hé s6 cong suat trong 2 truong hop:

£=1<.Rz)

1
(
refle-2)
I+k| [+ - -2
o, \o

- Cuong do dong dién trong 2 trwomg hop:

COsS P, =Ccos @, =

Gia st cuong do dong di¢n trong hai truong hop la:

Khi do: dién tré ctia mach dugce xac dinh bdi cong thic:
o, -, _ 0, — o,

Vn’-1  ®,.m,.CAn’ -1

R=L.
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3. Bai toan f bién thién dé U

Rmax
Dién ap gitra hai dau dién tré:

U, =IR = v R v

R= R
JR*+(Z, -Z.) \/Rz foL- Ly
oC

Ta thdy: U, khi va chi khi: [RZ + (oL _L)Z]

min

1 1
<:>(J)L:L<:>(l)2:— =

S 0=
oC LC JLC
Khi d6: U, = %.R =U . Pay ciing 1a mot bai toan vé cong huong dién
R

4. Bai toan f bién thién dé U

Lmax

— Diéu kién cua tan s6 d€ dién 4p hi¢u dung gitra hai dau cudn cam dat cuc dai

/ 2
0 =
" \2LC-R*C?

Khi do:
U 2UL U
max = voi: t=——-
T RAALC-R2CT Ju2-1)

+ Mot s6 hé qua cua bai toan f bién thién d¢é U
+)R*=2Z.(Z, -Z.)

~Z. L, —-Z 1
+) —C (= C)—_ tan(PRc-tan(P:_E
+)zi=zz+zg
+)(0_12~:£

2
('OR ZC

5. Bai toan f bién thién dé UC

max

—Diéu kién cua tan s6 d€ dién ap hi¢u dung gitra hai dau tu dién dat cuc dai

RIS
° YLC 2r7
Khi do:
U 2U.L U ' R2C
max — = vol: t=——
M RAMLC-RAC? Jt(2-1) 2L

— H¢ qua cua bai toan trén:

+) R*=2Z,(Z.-Z,) = Z.>Z,

+) tan@g, .tan@= —%
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2
0,
—=—t<l = o. <o,
O')R C

— Két hop v6i hé qua thir 4 clia bai toan f bién thién dé U, ta co:

O, <O <O

B. BAI TAP VAN DUNG

Céu 11. Dat dién ap xoay chiéu u = U cos(ot) (U, khong d6i, o thay dbi dugc) vao hai dau doan
mach c¢6 R, L, C méc ndi tiép. Khi ® = o, thi cam khang va dung khang cua doan mach lan luot 1a
Z, vaZ, . Khi o= w,thitrong doan mach xay ra hi¢n tugng cong huéng. HE thirc ding 1a

Z Z Z Z
Ao =0, 2L B. 0 =0, =% C.o=m-C D. o =0 "<

1C 1C IL IL
Huwdng dan giai

Khi ® =  , cam khang va dung khang ctia mach la:

Z, =L 7 oL
1 |=>=L=—T"=w LC ()

L= z, _1

o,C ®C

Khi ® = o, thi trong doan mach xay ra hi¢n twgng cdng hudng nén:

Z,=Z <:>(02L=L:>LC=L2 2
,C

2 2
Thay (1) vao (2) ta duogc:
Z 1 ® Z 4
w5 =>—"1= /—“ hay o, =, /—“
ZC] 0‘)2 0‘)2 ZC] ZC]
— Chon B.

Céu 12. Cho mach dién gdbm R, L, C méc ndi tiép. Cho L= 1 H, C = 60 pF va R = 50 Q. Dit vao
hai ddu mach dién mot hiéu dién thé xoay chiéu u = 130cos(2mft +£) (V), trong d6 tan sb f thay
d6i duge. Khi f=f thi hi¢u dién thé hidu dung giita hai dau R dat gia tri cuc dai. Khi d6, hiéu dién
thé giita hai ban ty 1éch pha so voi hiéu dién thé u mot goc

A. 90° B. 60° C. 120° D. 150°

Huwéng din gii

bién ap hi¢u dung gitra hai dau dién tro:

U, =ILR= UR
\/ R’ +(0L - L)Z
oC
, . 1
Ta thay, U, datcuc dai khi va chi khi |:R2 + (L —%)2] dat cuc tiéu, khi d6: ®L = oC
0
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D0 1&ch pha cua dién ap va dong dién trong mach:

tan @ = ZL};ZC =0=0¢=0

Do I¢éch pha cua hi¢u dién thé gitra hai ban tu so voi hi¢u dién thé u:
A(P=(Puc _(‘pu =(Puc _(Pi +(P1 _(‘pu = (PC _(p
Thay o, =_§ vag=0

T T
AP =9 —(P=—5—0 =3
Hiéu dién thé giita hai ban tu 1éch pha so vé6i hiéu dién thé u mot goc 90°

— Chon A.
Ciu 13. Lan luot it cc dign 4p xoay chiéu: u, = Uv/2 cos(100mt +¢,); u, = U2 cos(120mt + ¢, )
vau, = U\/E cos(110mt +@,) vao hai dau doan mach gém dién tré thuan R, cudn cam thuan c6 do
tu cdm L va tu dién c6 dién dung C mac ndi tiép thi cuong d¢ dong dién trong doan mach c6 biéu
thire tuong ung la:
1= /2 cos(100mtt); 1, = 2 cos(120mt +2—n) vai, = 2 cos(110mt —2;).
Sosanh I va I’, ta co: .
A.I=T. B.1-I'V2 C.I<T. D.1>T.
Hwéng din giai
Ta thay, tai hai gia tri tan s6 goc: ®, = 1007 rad/s va @ = 1207 rad/s thi:
I=1=I
Ma ta lai co:

Jo,.0, =+/100m.120m = 1107 (rad/s)

R
Vay tng voi gia tri tan sb goc 1a o,, cuong do dong dién trong mach co gia tri cuc dai:

L=I=1_ =I>I
— Chon C.
Cau 14. Dt dién ap u = U cos(et) (V) (U, khong ddi, o thay doi dugc) vao hai dau doan mach
gdm dién tré thuan R, cudn cam thuan c6 do tu cam in H va tu dién mic ndi tiép. Khi o = ®, thi
cuong do dong dién hi€u dung qua doan mach dat gia tri cuc dai I_. Khi ® = o, hodc o = o, thi
cuong do dong dién cuc dai qua doan mach béng nhau va béng L. Biét o, — o, = 2007 rad/s. Gid
tri cia R bang

A. 150 Q. B. 200 Q. C. 160 Q. D. 50 Q.
Huwéng din giai
. . . Im
Cuong d6 dong dién hiéu dung trong hai trudng hop: I, =1, = ﬁ =n=+2

Ap dung h¢ qua cua bai toan hai gia tri ciia tan so6 lam mach c6 cung cuong do dong di¢n hi¢u dung.
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Neu: I, =1, =% thi dién tr6 R ciia mach: R = L.M =i# =
n n’—1 ST J/2)* -1
— Chon C.

Cau 15. Mot doan mach AB gém hai doan mach AM va BM méc ndi tiép. Poan mach AM gém
dién tré thuan R, mic ndi tiép v4i tu dién c6 dién dung C, doan mach MB gom dién tré thuan R,
méc ndi tiép v&i cudn cam thudn c6 do tu cam L. Dat dién ap xoay chiéu u = U cos(ot) (U, va o
khong déi) vao hai dau doan mach AB thi cong sut tiéu thu ciia doan mach AB 1a 85 W. Khi d6
o = é va dg léch pha gitta u,,, vau,, 1a 90°. Néu dit dién ap trén vao hai dau doan mach MB
thi doan mach nay tiéu thu cong suét bang:
A.85W B. 135 W. C.110 W. D. 170 W.
Huwéng din giai
Theo d& bi ta c6: @ =—— = OL=——= 7, =7,

LC oC
D¢ léch pha gitta u,,, va u,,, 1a 90°nén:

T T
Oy = Puy, =5 ™ Pz —OPam :E:> tan Q. tan @ = —1

2
%.‘Ri =-1=R,R,=27,2.=7} (1)
1 2
Cong suat tiéu thu trén mach khi do:
U”.(R,+R)) U U’

P=I"(R,+R,)= . —= =P=
(R, +R,))" +(Z, -Z.)" R, +R, R, +R,

2

Néu dat dién ap trén vao hai dau doan mach MB thi cong suét tiéu thu trén mach 1a:
U’R,
R +Z;

P, =1"R, =

U’R, U’
R;+RR, R,+R,

Thay (1) va (2) vao tac6: Py = =P=85W

— Chon A.



