THPT Demo

A

AGENTRA

Dong dién xoay chiéu
Vatly - Lép 12

Gido vién: Phic Hao

_________________________________________________________________________________________________________________________________________
Bai gidng bién soan véi EduFlow



Muc tiéu bai hoc

Néu dugc chu tao clia mach RLC nédi tiép va y nghia cac dai lugng.

v

v

V& va doc dugc giadn d6 vectd Fre-nen cho mach RLC.

Viét duoc cbng thiic tinh téng trd, d6 léch pha va dinh ludt Ohm cho mach
xoay chiéu.

Van dung gidi bai tap tinh I, U, ¢ trong mach RLC ndi tiép.

v

v
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Khéi dong

Y chinh: Vi sao khi bat quat hay deén huynh quang, dong dién lai "tré" hodc
"vugt" so vGi dién ap?

G nha, & dién cAp cho ta dién ap xoay chidu u = Uy cos(wt). Nhung thiét bi dién
khéng chi c6 dién tr& (bép, ban 13) — nhiéu thiét bi con c6 cudn day (quat, bién ap)
va tu dién.

Lién hé thuc té

Cudn day va tu dién khién dong dién khong dong pha véi dién ap. Hiéu didu nay
gilp ta giai thich cong to dién, hé sb6 cong suat va cadch nhd may "bi céng suit”.
Bai hoc hém nay s& gidi m3 hién tugng d6 qua mach RLC néi tiép.
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Cau tao mach RLC nébi tiép




Mach RLC néi tiép la gi?

Dinh nghia

Mach RLC néi tiép gdbm mot dién tré . ,
thuan R, mdt cudn cam thuan L va mot

tu dién C mac ndi tiép, dit vao hai dau . .

mot dién ap xoay chiéu. T R /

» Dong dién qua cac phan tir 13 nhu
nhau: i = Iy cos(wt).

» Dién 4p hai ddu mach:
u= U cos(wt+ ).
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Vai tro tirng phan ti

» Dién tr@ R: can trd dong dién, ug cung pha véi i.

~ 2 2 2, o 2 7 7, ™ J
» Cudn cam L: can trd bang cam khang Z; = wl, u; s6m pha 5 so Véi .

x T P
uc tré pha 5 so VGi .

N 1
» Tu dién C can tr6 bang dung khang Z. = oC
w

Meo nhé pha: "L sém, C tré”. Véi cubn cam dién ap di truéc dong dién; véi tu
dién dién ap di sau. Con dién trd thi ludn "ddng hanh” cling dong dién.
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Cam khang va dung khang phu thudc tan sbé

» Cam khang Z; = wl tang theo tan
s6.

1 N
» Dung khang Z¢ = oC giam khi tan
w

sb ting.

Lién hé thuc té

O tin sé cao, tu "d& cho qua” con
cuén day "chdn manh” — dé Ia
nguyén ly cta mach loc am loa (loa
tram ndi cudn cam, loa cao néi tu).
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Gian do vectd va tong trd




Gian dd vectd Fre-nen

Biéu di&n mdi dién ap bing mdt vectd
quay:

» Ug ciing chidu 7 (truc ngang).

> UL hudng lIén (s6m pha 90°).

» Uc huéng xubng (tr& pha 90°).
Cong vecto :>_l:] 13 dién ap hai dau
mach, hgp véi I gbc .
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Tong trd cha mach

Tur gidn d6 vectd, 4p dung dinh ly Pytago cho tam giac dién 4p:

U=/Us+ (U, — Uc)2.

Chia hai vé cho | (vi Ur = IR, U, = I1Z;, Uc = IZ¢), ta dugc téng tré:

Z= R (& ZP = \/m (1t~ %c)

Dinh luat Ohm cho mach xoay chiéu
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Do léch pha gitra u va i

[ Y chinh: Géc ¢ cho biét dong dién "tré" hay "vuot” so véi dién ap.

U —-Uc Z1—-Zc
Us R

tanp =

» Néu Z; > Z¢: ¢ > 0 — mach cé tinh cdm khang, u s6m pha hon i.
» Néu Z; < Z¢: ¢ < 0 — mach cé tinh dung khang, u tré pha hon i.
» Néu Z;, = Z¢: ¢ = 0 — xay ra cong huéng dién.
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Hién tugng cong hudng dién

Cong hudng
. , 1 . . L.
Khi Z, = Z¢, tic wlL = o tong tré dat gia
tri nhé nhat Z = R, nén dong dién dat cuc
dai [ = g
d max — R
Pidu kign: w2LC—1 = w— ——

Lién hé thuc té

Céng hudng chinh |3 cach radio "b&t” ding dai: chinh C dé tin sb riéng triing tin sb séng can
thu.
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Vi du van dung




Vi du 1 — So d6 mach

Cho mach RLC néi tiép: R=140Q, Z; =60Q, Zc = 304, dién 4p hiéu dung
U=100V. Tinh Z I va d6 léch pha ¢.

R=40Q, Z/=609, Zg=300

— AN T
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Vi du 1 — Lgi giai

Buégc 1. Tinh téng tré (dung céng thitc téng trd):
Z= /R +(Z, — Zc)? = /402 + (60 — 30)2 = /1600 + 900 = 50 Q2.

Budc 2. Tinh cudng d6 dong dién hiéu dung (dinh ludt Ohm):
U 100
l=—=-=— =2A
Z 50
Budc 3. Tinh d6 léch pha (vi Z; > Z¢ nén mach cé tinh cdm khang, ¢ > 0):
Z —Z¢c 30
R 40

tan ¢y = =0,75 = ¢~ 36,9°.

Két luan

Z=508, I=2A, dién ap s6m pha ¢ ~ 37° so véi dong dién.

EduFlow - agentra.io.vn 15/39



Vi du 2 — D& bai

f iz 1
D3t dién ap u = 200 cos(1007t) (V) vao mach RLC noi tiep c6 R=1001Q2, L= —H,
T
1 —4
C= 0_ E.

s

Yéu cau

a) Tinh cdm khang Z; va dung khang Zc.
b) Tinh téng tré Z va cudng do dong dién cuc dai ly.
c) Nhan xét vé pha giita v va i.

Luu y — 16i thudng gap

Dé cho u= Upcos(...) nén Uy = 200V Ia gia tri cuc dai, khdng phai hiéu dung.
Tan s6 gbc w = 1007 rad/s.
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Vi du 2 — Lagi giai

Buéc 1. Tinh Z,, Zc (ding Z, = wl, Zc = 1/(wC)):

1 1
Z =100r- = =100Q,  Zc=——"7F =1009.
T 1007 - 102

Budc 2. Vi Z; = Z¢ nén xay ra cdng hudng, téng tré nhd nhit:
Z=+\/R+(Z, —Zc)2 = R=1009Q.
Budc 3. Tinh dong dién cuc dai va pha:

I():%—@:2A7 tanp =

Z 100

Mach cong huéng: ly = 2 A dat cuc dai, v va i cung pha.
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Luyén tap nhanh - Cau 1

Luyén tap nhanh - Nhan biét
Trong mach RLC néi tiép, téng trd Z dugc tinh b3ng cdng thiic nao?
A Z=R+Z +Zc
B. Z= /R + (ZL - Z07?
C. Z= \/R2+(ZL+ZC)2
D. Z= R+ (Z; — Z¢)?
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Pap an- Cau 1

Daép an ding: B. Z= /R + (Z, — Z¢)>.
Vi R, Z;, Z¢ khéng cling pha nén KHONG céng dai s6 (A sai). Bay: dau 13 Z, — Z¢
ch& khéng phai cong (C sai vi Z;, Z¢ ngugc pha). D quén cdn bac hai.
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Luyén tap nhanh - Cau 2

Luyén tap nhanh - Nhan biét

Mach dién nhu hinh vé& 1a loai mach gi?

— 0

A. RLC song song
B. RLC néi tiép
C. Chicd6 RvalL
D. ChicdLvaC

s
®- 3
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Pap an - Cau 2

Dap an dung: B. RLC ndi tiép.
Ba phan tir m3c nbi dudi nhau trén mdt nhanh nén cling dong dién chay qua. Biy A:
song song thi cac phan tir phai chung hai dau. C, D bd sét phan tir cé trong so dd.
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Luyén tap nhanh - Cau 3

Luyén tap nhanh - Nhan biét
Khi x3y ra cdng hudng dién trong mach RLC ndi tiép thi:
A. Z; = Zc va tbng trd dat cuc dai
B. Z, = Z¢ va cudng do dong dién dat cuc dai
C. Z; > Z¢ va mach ¢6 tinh cdm khang
D. Zr=0vaZc=0
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Dap an - Cau 3

Dap an ding: B. Z, = Zc = Z= R nhd nhit nén | = U/R cuc dai.
B3y A: nham cuc dai/cuc tiéu — cong hudng 1am Z nhd nhat. C mb ta trang thai
chua céng hudng. D hiéu sai: céng hudng 1a Z; = Z¢ chir khéng phai bing 0.
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Luyén tap nhanh - Cau 4

Luyén tap nhanh - Théng hiéu
Tir gian do vects, db léch pha ¢ giita u va i

UL — Uc dugc xac dinh béi:
; A. tanp = ﬁ
B. tanp = u
d Ur ] U gRUC
C. cosp = —u
D. tanyp = UCU;RUL
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Dép an - Cau 4

U —Uc Z1—2Zc

Up R
B3y A: ddo tlr/mau. C nhidm cosp = Ug/U chir khong phai (U, — Uc)/U. D sai dau
— gian d6 cho U, > Uc nén ¢ > 0 (mach cé tinh cdm khang).

Dap an dang: B. tanyp =
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Luyén tap nhanh - Cau 5

Luyén tap nhanh - Thong hiéu

Mach RLC c6 R=409, Z; =609, Zc = 30Q. Téng trd ciia mach la:
A. 1300

B. 502
C. 700
D. 909
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Dép an - Cau 5

Dap an ding: B. Z= /402 + (60 — 30)2 = /1600 + 900 = 50 {2.

B3y A: cong thing 40 + 60 + 30. C: quén trir Z¢ (v/402 + 602 kiéu sai). D: nham
Z; — Zc thanh Z; + Z¢c — ...
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Luyén tap nhanh - Cau 6

Luyén tap nhanh - Théng hiéu
D6 thi / theo tan s6 f nhu hinh. Tai dinh clia
dd thi, mach dang:

A. Cé tinh cdm khang

B. Xay ra cong hudng dién

C. Cé tinh dung khang

D. Bi hé mach
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Dap an - Cau 6

Dap an dang: B. / cuc dai tai dinh = cbng huéng (Z, = Z¢c, Z= R).
B3y A, C: hai bén dinh méi c6 tinh cdm/dung khang, tai dinh thi can b3ng. D: hé
mach thi /= 0, trai véi dd thi.
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Luyén tap nhanh - Cau 7

Luyén tap nhanh - Van dung
1! D6 thi u (xanh dam) va i (dudng con lai). itré

t (ms) pha 7/2 so véi u. Mach nay cé dic diém:

N 1 ‘ A. Chi chra R
. / \X B. C6 tinh cdm khang (Z; > Z¢)
C. C6 tinh dung khang (Z¢c > Z;)
D. Dang cong hudng
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Déap an - Cau 7

Dap an ding: B. i tré pha hon u= ¢ > 0= Z; > Z¢: tinh cdm khang.
B3y C: nham chiéu léch pha — néu i sém pha méi 13 dung khang. A, D ing véi ¢ = 0
(u, i cung pha), khac véi hinh.
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Luyén tap nhanh - Cau 8

Luyén tap nhanh - Van dung

Mach RLC néi tiép: u = 200 cos(1007t) V, R=509Q, Z; =809, Zc = 40Q. Céng
suit tiéu thu clia mach la:

A. 400 W

B. 200W
C. 244W
D. 160 W
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Dap an - Cau 8

Dap an ding: C. Z= /502 + (80 — 40)2 = /4100 ~ 64€); U= Up/v/2 ~ 141V;
|=U/Z~221A; P= PR~ 2212 50 ~ 244 W.

B3y A: dung P = U?/R (coi Z= R, bd phan khang) cho 1412 /50 ~ 400 W. B: lam
tron [~ 2A rdi P= PR =22-50 = 200W. D: gia tri nhiéu.
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NGi dung luyén tap & I6p

1. Mach RLC néi tiép c6 R=30Q, Z, =409, Zc =809, U=100V. Tinh Z, I va
cos @.

2. Cho L=0.2H, C=50pF. Tim tin s6 d& mach x3y ra céng hudng dién.

3. V& gian db vecto va xac dinh mach cé tinh cdm khang hay dung khang khi
Z, =1009Q, Zc =601,

Goiy

1
Bai 1: Z=\/R%+ (ZL — Z¢)?, cosp = R/Z. Bai 2: cong hudng khi 27fL = e
T

Bai 3: so sanh Z; v6i Z¢ dé két ludn dau .
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Bai tap vé nha

1. Mach RLC: R=601), Z; =100, Zc =201, U=120V. Tinh I, ¢, P.

2. Chirng minh khi céng huéng thi Uy = Ucva U= Ug.

3. Cho C thay ddi dugc, tim diéu kién dé Uc dat cuc dai.

4. Mot mach c6 cosp = 0,8, P=160W, U=100V. Tim /va R.

5. Giai thich vi sao cong hudng dién dugc Gng dung trong mach do séng radio.

Doc trudc: Bai "Coéng suit clia dong dién xoay chiéu va hé sb cong suit”.
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Bang tém tat cong thirc mach RLC nbi tiép

EduFlow -

agentra.io.vn

Dai lugng

Cong thirc

Cam khang
Dung khang
Téng trd

Dinh ludt Ohm

Do léch pha

Z; = wl =2xfL

1 1
Z = — = —
¢~ UC onfC
Z:\/R2+(ZL—Zc)2
I—U
A
; 4 —Zc
anp = 7
cosp = —

P= Ulcosp = PR
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Bang nhan biét tinh chat mach

Diéu kién Tinh chdt  Pha citia i so véi u

Z > Zc Cam khang i tré pha, ¢ >0
Z < Zc Dung khang isém pha, ¢ <0
Z =Zc Cong hudng i cung pha, ¢ =0

Ghi nhé
Khi cong hudng: Zpin = R, hnax = U/R, Pmax = U?/R, cosp = 1.
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» Tdng tré mach RLC nbi tiép: Z= \/R2 + (Z, — Zc)? — ludn nhé dau trir va cin
bac hai.

Z —Z P
L 2€ tho bidt mach c6 tinh cdm khang, dung khang hay

» D6 léch pha tanyp = B

cong hudng.

» Céng hudng dién (Z, = Z¢) 1am tdng tré nhd nhit, dong dién va cong sut cuc
dai.

» Cong suit chi tieu thu trén R: P = Ulcos p = PR; hé sb céng suit cosp = R/ Z.

Lién hé: Hién tuodng cong hudng chinh 1a nguyén Ii gip may thu thanh chon ddng dai
phit ma ta mong mubén.
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Cam on cac em da lang nghe!
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