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PHAN TONG QUAT VE CUC TRI TRONG MACH DIEN RLC

Chii dé 3: Bai todn cho R thay doi. .
- Truwong hop cugn diy khéng cé dién tré. [Thllﬁll cﬁm]
o Xidc dinh R dé cong suit P dat gid tri cwee dgi. Tinh gid tri cwe dai do.
+Khi L,C,» khong doi thi méi lién hé giira Z; va Zc khong thay doi nén sy thay doi cia R khong giy ra
hién twong cong huéng

+ Tim cdng suat tiéu thu cuc dai cua doan mach: R L C
N v A — B
Taco #=RI"

R*+Z, -2 |, (Zi-Z) AP
P 4
, o (Z-Z) P .
Do U = const. nén dé 2 = £y thi (R + LTC ) dat gia tri min ’
Ap dung bét dang thirc Cosi cho 2 sb duong R va (Z - Zc)2 ta dugc: P<P, b A--t--n
z,-2.y .| (z,-2.) AR
R+( LRC) >2 R.( LR‘-”) =2z, -Z| ' : R
(Z _ Z )2 . ., . Y RI R\] Rl R
Vay (R+-—t—=¢ ) . 1a 2\2’L —ZC| luc d6 dau “=" cua bat ding thirc xdy ra nén ta cd
2 2
(ZL'ZC)2 va Py = U— =U— Luc do: cosp = ﬂ tan =1 va ¢ =n/4 (rad)
R_T:R_‘ZL-ZC| max IR Z‘ZL-ZC| ¢ 2 ) Q 0
o Cho R bién thién tw R; = Ro. Xdc dinh R dé Ugminy Upmaxe Tinh cdc gid tri twong wrng.

U R U
VR +(Z2, -Z,) \/1 L2 -2
R

+ Céng thuce tinh hiéu dién thé gitra hai ddu dién té R: U, = IR =

U

Rmin — [ 5
L&z
R}

o Cho R bién thién tir R, 9 R, Xic dinh R dé Upimao Urcmae Tinh gid tri cue dai do.

) s
-Taco U, =1LZ, = = Y =R +Z =
JRPH(Z, -Z)°

- Dé URLmax thi R = Ry = Ro. - Giai twong tu cho Uge.

- Ugrmax khi R = Rpax = Ra: URmax =

= URmin khi R = R—min = R—]: U

o Cho R bién thién tir R; = R, Xdc dinh R dé Prminy, Prmax Tinh cdc gid tri tirong wrng.

Tacé #=RI>=R v- - v
(Z, —Zc)

R +(Z,-Z.) .

DPbi véi dang bai tap nay, ta phai xét truong hop R,= |Z]_ —ZC‘ va khoang tr R; = Ro.

.

: : . . . uU- z . . .
e Néu Ry nam trong khoang tir R, = R> thi #rpmax =2—; bé tinh #p,;, ta tinh tirng
0
truong hop réi so sanh hai két qua dé tim ra gia tri nho nhat.
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o Xdc dinh gid tri ciia tin sé f (hodc L, hodc C) dé Uy, Ugc khong déi khi thay doi R
U —— U U
Taco: U, =172, = = =R +Z] = = = =
\/RL+(ZL -Z.) R +(Z, —Z.) 14 Zc(Ze=22Z))
R*>+Z; R +Z;
DPé Uy g khéng thay d6i khi thay d6i R (hay Urr € R) thi phai théa man diéu kién: Z_ =2Z, ,tir d6 ta
tinh duogc f, hodac L, C thoa man.
Xeét tuong tu 61 voi Uge:

T - — J J
URC = I-ZRC = = L = l:{_4 +ZE = S L > = L
JRO+(Z, -Z.) \jR +(Z, -Z.) \jl 22, =27,)
R?+Z2 R +Z.

Urc khéng thay déi khi thay déi R (hay Ugrc € R) thi phai théa man diéu kién: Z, =2Z_, tir d6 ta
tinh duoc f, hodc L, C thoa man.

- Trwong hep cudn diy co dién tro.
o Xic dinh R dé cong suit P, Tinh gid tri cuc dai do.
+Khi L,C, » khong d6i thi méi lién hé gitta Z; va Z¢ khong thay do6i nén su thay d6i ctia R khéng gayra
hién twong cjng l:u‘("mg U? U2
Taco #=(R+r)I"=(R+r) =

R+r) +(Z,-Z.) Z,-Z.)
[/ +?’) +|( L L') (.R+?’)+( L C)
X (R+71)
: Z, —Z.) -7 )
Pé P =Hp = (R+r+( = c/ ) min thi: R+V=M:R+r=|zi —ch

R+r R+r
2R+1) 2|z, -7 ]
o Xidc dinh R dé cong suit Proua.. Tinh gid tri cuc dai do.

br? br?

Taco #r =RI’=R. _ _ = .
(R+r)*+(Z, —Z_) P +(Z,-Z. )
R

(2, -2 ) _

Cong suat tiéu thu cuc dai trén toan mach (R +1): Ppax =

R+2r+

PP+ (Z,—Z. )

P& #r = Prmae khi (R+2r+ ) min > R= RP=r’+(Z,-2.)

- -

U -
ARFT)  2r+2,+(2Z, -Z.)

Cong suét tiéu thu cuc dai trén dién tro R: Prmax =

- ChoR=R, R=R>thi? nhw nhau.
o Xdc dinh cdc gid tri cua Ry hodc R tirong ung néu cho P.

i R.U- L R7- u-
R*+(Z, -Z.) 4
Giai phuong trinh trén theo R ta thu dugc hai gia tri R can tim chinh la hai nghiém cua
phuong trinh R; , R2.

Tir cong thire tinh céng sudt: .# =R.I° = R+(Z, _ZC)2 =0.

-

U;

Xdcdinhgiatricua® 7#=——.
R +R,

2
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o Xidicdinh R dé % ciwe dai néu dé cho R;va R, .
R, .U’ U’

- KhiR=R;: # =R .I’=— = .
RI+(Z,-Z) o @ -Z)
1

1

- . 12 12
- KhiR=Rs # =R, IP=— 22U _ U ?
RIT(Z, -Z) o .(Z -Z)
- nhu nhau khi: ) R,
12 12 _7 7\
,3/1 =,¢2C> U — = U . Rl +M:RZ+M
R _,_(ZL'ZC)_ R«+(ZL'Z('_‘)_ Rl I{2
1 R—1 5 72
_Z.)? 7y (Z,-Z.Y (R, -R, .
R, R, =2 2 -2 (A-Ze) (R, -):RIRE_(ZL-ZC)'

R, R, R R,
Piéu kién dé # dat gid tri cuc dai: R=|Z_-Z|=R”>=(Z_-Z.)’=RR, hay R=.RR,
o Xdc dinh R; khi dé cho biét R;, Z;, Z¢ : Phuong phap giai tuong tu bai trén véi chi v

ring R R, =(Z, - ZC)2 -> tir d6 ta c6 thé tim dugc gia tri thoa man.

Chii dé4: Bai toan cho L thay doi.
- Xd(‘ d,’ n h -L dé: ?muxy I XY LrCﬂmxy Lrﬁ'ﬂmr-

o Khi thay doi L, cac dai lugng C, R khong thay d6i nén twong ung cac dai luong Ly, Lnax,

1 5
Ucmazxs Urmaxkhi xay ra cng huong: Z; =Zchay ol =— < LCw =1= L

Co
- Xdcdinh L dé Uppax. Tinh Upyay do.
] ] ]
o Tact: U =1z, =—2Y U U
JRO+@Z -z [RP+Z2 270 Ay
Z, oz
o Dé ULma.\' thi Ymin- ) .
o Dung cong cu dao ham khao sat tryc tiép ham so:
2472 27 .
y= R ?ZL _2Ze =(R*+2Z7). lj -2zc.l+1
Z Z, Z Z,
R” +Z; UAR*+Z2
0 Utmax Khi ymnhay Z =——<vay, =—+——"F5
Z. ' R

o Chu y rang khi do ugc vuong pha véi u,p.
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- Xdc dinh L dé Ugpmax Tinh Ugpmax [Lu‘u $: R va L mic lién tiép nhau ]

o Tach: Up =1Zp =l U _ - U U
'\KR— T(Z -2 R*+(Z, -Z.) 1 +—ZE\ —272,-Zc \/§
R*+Z2 R?+Z;
o Deé URLmax thi VYmin- . i ZE — 2ZL'ZC ZE:_ —22(_..}(
o Dung cong cu dao ham khao sat truc tiép hamsé: ¥ = I+ RZ+ 72 =1+ R+ x°
L
Lo (RIEXP)(2Z0) (28 -220x) 2% 27 x*-27ix-2Z R
) (R2+x2)4 (R2+x2);
Zo++J4R* + 2
o  UrLmax Khi Ymin hay x=2, =—5 5 <.
4R? 4R*

Thay x vao biéu thirc tinh y: vy . =

min

AR 4272 +2Z.\Z2 +4R? ( [ZZ+aR+2Z, )
wrR U(ar + 22 + 2. U RU

va to do ta tinh dugc U

RLMax

AR +z2 -2z, 2R R z,-z

L [y

- Cho L =L, L=1L;thi% nhwnhau. Tinh L dé #,,,..

) R.U? . ) R.U?
o KhiL=L;: #=RI = oKhiL=Ly .2 =RI;=

Rz +(Z']_1 'Z(_')z Rz +(ZL2 _‘Z(_')z
R.U* R.U’

o < nhu nhau khi: %, = .7, < — - = — -
R” +(ZL1 'Zc )_ R” +(ZLZ 'Zc)_

= |ZL1 'Zc|= |ZL2 'ch

‘Z'Ll +Z

o Néu L, khéc L, ta ¢ thé viét lai phuong trinh trén: L,-L.=2. -2 =Z. = 3 L
. . +7 2
o bicu kién dé ¥ dat gia tri cuc dai (cong huong) khi: Z, = Z. =Z“22L* va Pmax = IIJ{
- ChoL =L, L=L;thi U nhwnhau. Tinh L dé Uj,pue

6 KhiL=L; U, =21 =zt _ U - v
'\/Rf +(ZL1 'Zc)i JR +(ZL1 'Zc)f Jl _ ZZC + R” +ZE

Z’il ZLI Z’Ll

Z ..U

o KhiL=Ly U,=2,.I, =——=& U _ - R
\/R‘ T(Z,-2Z:) R°+(Z,-2Z.) 1 2Z. . R +Z.

‘Z‘iZ ZLZ Z]:_:

o UL nhu nhau khi:
27 +R2+Zi._ 2ZC+R2+ZE

|- Z5c -

L K (L) ()
Z]_1 Zil Z]_z Z,]'_2 Z’Lz Z’Ll Z_ Zil

L2
Z. 11
= s =— —+—
R2+72 2lz, Z

Ll L2

2 72 _ )
o Uy dat gia tri cuc dai khi: Z =¥zi— Zc —l[l + l J

Z, Z, R*+72 2lz, z

L2
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Chii dé 5: Bai toan cho C thav doi.
- Xd(.' d_i”h C dé '%uux, Imux, Lrl.mzuo LrRmux
o Khi thay déi C, cac dai luong L, R khong thay ddi nén tuong ang cac dai luong #uar, Lnax

Ubmax, Urmax kKhi xay ra cing huong: Zp = Z¢c hay @l =% S ILCow' =1=C.
(o)

- Xdc dinh C dé Ucpar. Tinh Ugyay d6

o Tacéd: U.=1Z.= Zc U = ) - YU
© 0 Riezo-z) [RP+Z 2z, N Jy
z Z.

o] Bé UCmax thi VYmin-
o Ding cong cu dao ham khao sat truc tiép ham so6:
1 1

R2+7> 2.7 5 S
y=—— -t t1=(R7+2Z] ). —5-2Z, . —+1
Z: Z. Z: Z.
2 2 UAR?+ 72
6 Ucma khi ymnhay Zo =8 V20 ya U, = =N T4 VR“
L
o Khi dé ug,, vuong pha voi uag.
- Xdc dinh C dé Ugcmae Tinh Ugcmax [Luu ¥ R, C mac lién tiép nhau.:l
zZ. ..U
o Taco: Uy,.=1Z, = — R == U — = ‘U - Y
JRo+@ -z [R+(z,-2) [ Zi-2z.ze Iy
R’ +Z2 R*+Z¢
o] Bé URCma.\' thi Ymin- . i
o Duang cong cu dao ham khao sat truc tiép ham so:
vels Z, =27 7. 1+ Z, =27, x
- R*+Z: R* +x*
‘ (Rz +x2).(—ZZL)—(Zi —ZZL.X).ZX 27, x*-27}x-2Z,R?
=V = Pl = - a2
(R-E_'_XZ)_ (R__'_X;)
Z, ++]Z] +4R?
©  Ugrcmax khi ypmin hay x=7_ = L 2]‘ va tir do ta tinh duoc Ugcmax ttong trng
0 _L.T(‘ll'4R_' +Z£ +ZL)_ 2UR _EZ B RU
RCmax 2R ,\/4R: +Zi _ZL R C Z(- _ZL

- Cho C=Cy, C=C; thi ? nhuw nhau. Tinh C dé P

_RU_ oxhic=Cy#=RE=—
R-+(Z‘L_Z’L’1)- RL+(ZL-ZC2)

o #nhunhaukhi: # =7, &2 -Z.|=|Z,-Z|

o KhiC=C;: 7, =RI =

A ¢ ’ A tA . ) A ZCI +Z(_":
o Neéu C, khac C, ta co thé viét lai phuong trinh teén: Z, -2 =2.,-Z, =72, =———=

‘ ., Zo+Ze U’
o bDiéukién dé 2 dat gia tri cuc dai (cong huong) khi: Z_.=Z, = % va L = ®
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- ChoC=0C;, C=0Cthi Uc nhir nhau. Tinh C dé Ucmax
o KhiC=C;: U,=2Z_1 = Za-U = Y
JRP+(Z, -7) Jl_zzL R2+7?
ZCI ZEI
o KhiC=Cy U.,=Z,.1 = Zep U =
JR? +(z Zo) |22, RP+Z3
o Ucnhu nhau khi: Z., zZZ,
2 4 2 2 4 2 s s
-4 R EZL=1—ZZL+R EZLazzL[L— : J (R'+Zi)[ —— IJ
ZCI ZCI ZCZ ZCZ c2 ZCI c2 ZCI
Z, 11 1
= ——=— +
R_ +ZL 2 Z(_'l ZCZ
272 ’
o Uc dat gia tri cuc dai khi: ZC=R Z :L= 7ZL . =l l + 1
Z"L Z’C R_ +Z]: 2 Z’Cl ZCZ

Chii dé6: Bai toan cho o thay doi.
Xdc dinh @ dé Puo Tnao Urnax
o Khi thay déi o, cac dai lugng L, C, R khong thay d6i nén tuong ng cac dai luong £
S LCw =1= o.

Lnav, Urmax kKhi xay ra cong hudng: Z; = Z¢ hay wlL G
®
- Xdcdinh o dé Ucmae Tinh Ucpax d6.
. =7.1= Z..U _ U _ U :
YR+ RE-(Z-20) g +[0)L _]
Z. oC
1
o C?
_ U B U U
Jo'C + 0 (RPC-2LC) 41 [X'IC +x(RPC-2LC)+1 Y
. , 2LC-R°CC 1(L R’ 1 [L R®
0 Uemaxkhiyminhay x =0 =—F—5 5——==5| ———— [0 =] -
21°C -\c 2 LYC 2
va tir do ta tinh duge U, = $
RW4LC-R’C?
- Xdcdinh o dé Ut max Tinnh Uy oy d
U, z, .U u _ - U :
\/R +(Z,-Z, ) R*+(Z];—ZC) R-+[mL-LJ
Vi oC
GJZLZ
B U _ U S
\/%;,[R_,_LJH \/xv%ﬂ{fa_i}l Vy
olC oL LC L C- L LC
o ULmax khi Ymin ha}’ X= l? =L_C‘_(2_R"_}=C2 (L_I{_}:}ml- =L 1
[On 2 LC L Cc 2 C L R?
va tir do ta tinh duoc U, = 2LU c 2z
R/4LC - R*C?

L& Thanh Nghi - Canh Pai hoc Bach khoa Ha ngi
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- Cho =, @ = w;thi P nhu nhau. Tinh @ dé P,

> R.U? R.U?
c Khio=w;: # =RIl =— - = 3
R +(Z,,-2Zn) 5 1
R +| oL-———
o,C
o Khio=wm: #, =RI; = RU > = RU —
R*+(Z;-Zc,) R+ o L—
) o,C
¢ & nhu nhau khi: _
P =P, Sol-—= 1 —o,L = (o, +oJ,)L=i L+L = oo, =——
- 0,C o,C - - Clo o, - LC
o biéu kién dé.» dat gia tri cuc dai (cong huong) khi:
2 |
Zo=7Z =0 = ic- M0, = O = /0,0,
- Chow=w; w=w:thi Ucnhw nhau. Tinh w dé U cinax
o Khio=w: U,=2Z..1 = Y == Y =
R - 22 2+ 2 _ -
oJl(fJR‘ +[031L— j \/m‘c R (m‘ LC l)
,C
o Khio=w: U,=27Z,,1,= U — = 8] _
0. R+ oL ! .‘/mgC’R*+(m§LC—1)
) ) @, C
o Ue nhu nhau khi:

Uy, =Ug, & 0fCR? +(0?LC~1) = 02C°R* +(w2LC—1)

= C°’R* (o:nf —035) = LC((;:@ —o:nf)[LC(o:@ +o:nf)—2]:> C’R* =-21°C* |:;(UJ§ +0)12)— LC]

e = 17 [L—R?J =%(mf +03§)

o Diéu kién dé U, khi: of = —
LLc 2
- Chow=w; ww=awm>thi Uy nhir nhau. Tinh w dé Ul maxn
U U
o Khio=w: U =21 = == =
LR+ | o - R™ [y
o, L o,C o L~ o, LC
o Khio=w:U,=2,1I,= U = = Y =
LR+ o= ROy
o, L - «,C eV by o, LC

¢ U, nhu nhau khi:

R* 1 ) R* 1 )
ULl = L]L7 > 212 + l - 2 = 21 2 + l - 2
} s By o, LC [ By o, LC

o,
R*( 1 1 1 1 1 1 1 1
= 2 —s = 2 = s = 2 2 E— 2 + 2
L o o LCl o, o, LCl o, o
R* 2 (1L 1 L1 1 T ’
) I B + > = = > + > | = LC - RC =0 £ - R
L~ IL'C PANC N 2\ o 2 c 2
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- Cho o = wj;thi Upnae @ = w2 thi Ucpu Tinh @ déu.@mw

. 1
© Upmax khi @, =

= UCruax khi W, = L
- L

olls

ollm

1

c L r®
2

RE
2

o Diéu kién dé . dat gia tri cuc dai (cong huong) khi:

ZC=ZL:>0J2=L=0J1037:>03=
LC -

@, 0,
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