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DONG PIEN XOAY CHIEU
3.1. Pai cuong vé dong dién xoay chiéu
Tinh huéng 1: Khi gdp bai toan lién quan dén nhiét lugng tda ra trén dién trd thi lam
thé nao?
Gidi phap:
u=Uycos(at+g,) |0=27f
*Biéu thirc dién 4p va dong dién: Ji=1cos(at+¢,) |U,=U~/2

P=0,-9, I, =12 v

*Khi dat dién ap xoay chiéu vao R thi cong suét toa nhiét va nhiét lugng té/ai ra sau thoi

P=I2R=U_2=|§_R=U_§
gian t: 2R 2 2R2 ,
IRt Ut
Q=Pt=—"—=|*Rt =2 _Ut
2 2R R

*Khi dat dién ap xoay chiéu vao RLC thi cong suét toa nhiét va nhiét lugng toa ra sau

;. U \ 2 2 2 1 ’
Vi |=;VaZ= R*+(Z,-Z.) =,|R*+| woL-—

oC

. P=1°R
thoi gian t:
Q=Pt
Chay:
ii,) = I,cos(at, +9)

1) <0:Dang giam.

i'  =-wl sin(wt +
(t) 0 (tl ¢){>0:Bangtdng.

2) Néu mach RLC mdc néi tiép thém mot diot i twéng thi dong xoay chiéu chi di qua
mach trong mot nuiea chu ki. Do do, cong sudt téa nhiét giam 2 lan, nhiét lwong toa ra
giam 2 lan va cwong dg hiéu dung gidm J2 ldn.
Tinh hudng 2: Khi gip bai toan lién quan dén thoi gian thiét bi hoat dong (sang, tit)
thi lam thé nao?
Gidi phap:

Mot thiét bi dién dwoc dit dudi dién ap xoay chidu u = Ugcosot (V). Thiét bi
chi hoat dong khi dién ap tic thoi c6 gia tri khong nhé hon b. Vay thiét bi chi hoat
d6ng khi u nam ngoai khoang (-b, b) (xem hinh v&)

.. . N . 1 b
Thoi gian hoat dong trong mot nira chu ki: 2t =2.—arccos—

1) U,

. 1 b
Thoi gian hoat dong trong mot chu ki: t, =4t =4.— arccosU—

@ 0

. 1
Thoi gian hoat dong trong 1 s: ft. = f.4.— arccosi

@ 0
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. 1 b
Thoi gian hoat dong trong t s: ¢ ft, =t.f.4.—arccos—

2 0
.
-A ¥y o Xy +4
- { * { - X
: ! | | :
BI‘CCOS% arcsm% a_rcs]_n% MCCOS%
& Prig a @
U, -b 0 b +U,
y - !

v | - ] o
lamcmi lCII’CCOE i
@ @ o

o

Tinh huéng 3: Khi gdp bai toan lién quan dén thoi diém dé dong hoac dién ap nhan

mdt gia tri nht dinh thi 1am thé nao?
Giai phap:

Dé xac dinh cac thoi diém c6 thé dung giai phuong trinh lwong giac hodc dung

vong tron lugng giac.

Vi du minh hea: Dién ap hai dau doan mach c6 biéu thirc u = 200cos(100xt + 57/6) (u
do bang von, t do bang gidy). Trong khoang thoi gian tir 0 dén Bi88 s dién ap tuc thoi

¢6 gié tri bang 100 V vao nhitng thoi diém nao?
Huéng din
Cach 1: Giai phwong trinh luwong gidc
5 3
1007t + 22 =2 L op s t=—2(s)

1
u=100= cos(lOO;rt + 5—”) =—=

1007t + 2% =~ Z 4 2r st =—>(s)
6 3 600

5 1
1007t + 2 =2 t=——(s)<0
(Néu khong cong thém 2 6 3 200 N
S5z T 7
100zt + —=—-——=t=——-(s) <0
6 3 600
Cach 2: Dung vong tron lugng gidc
S5z

Vi tri xuat phat img vé6i pha dao dong: D, = ry

Lan 1 dién ap tirc thoi ¢6 gia tri bang 100 V tng voi v2n
w
— &
pha dao dong: @, = ~Z 127 nén thi gian: y
z 2 Si 1)
t:®1_®o:_3+ﬂ_6:i(s) M .
' o 1007 600
Lan 2 dién ap tirc thoi co gia tri bang 100 V tng véi o
pha dao dong: @, = %+ 27z nén thoi gian: —;+2x
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2 ion- 5T

t = z_cDo=3 6 =i(3)
’ ® 1007 200

Chay:
1) Néu khong han ché béi diéu kién dang ting hodc dang giam thi iing véi mot diém
trén truc vmg voi hai diém trén vong tron lwong gidc (trir hai vi tri bién). Do do, trong
chu ki ddu tién c6 hai thoi diém t VA ty; chu ki thit 2 ¢6 hai thoi diém ts =t + T Vaty
=ty + T topey =t + NT VA tonep = t, + 0T, Ta cé thé rit ra ‘meo’ lam nhanh:
S5 14n néudul=t=nT +t

2 _n{
2) Trong mét chu ki ¢6 4 thoi diém dé Ju/ =1 < Uq. Dé tim thoi diém ldn thir n ma
/u/= b ta can leu y:

néudu2=t=nT +1,

Lénldénu la:t.|Lan4n+1dénu la:t,  =nT +t

Léan2dénu la:t,.|Lan4n+2dénu la:t, , =nT +t,

4n+2

Lan3dénu la:t,.|Lan4n+3dénu la:t, , =nT +t,

4n+3

Land4dénu la:t,.|Lan4n+4dénu la:t, , =nT +t,

néudul=t=nT +t

Loz, . S6 1an néudu2=t=nT +t
Ta co thé rut ra ‘meo’ lam nhanh: =n :
4

néudud=t=nT +t,
néudud =t=nT +t,
Tinh hudng 4: Khi gap cac bai toan cho (tim) gia tri tirc thoi & cac thoi diém thi lam
thé nao?
Gidi phap:

Néu biét gid tri tic thoi ¢ thoi diém nay tim gia tri & thoi diém khéac ta c6 thé
giai phuong trinh lugng giac hodc dung vong tron lugng giac.
Vi du minh hoa: Tai thoi diém t, dién p u = 200~/2 co0s(100xtt - 7t/2) (trong d6 u tinh
bing V, t tinh bing s) ¢6 gid tri 100~/2 (V) va dang giam. Sau thai diém d6 1/300 (s),
dién ap nay co6 gia tri 1a bao nhiéu?

Huéng din
U, = 200v/2c0s (a)tl - fj 10042
. ' 2 T T 57
Céch 1: :>a)1——:—:>a)t1:?

U, = —ZOOwSin[a)tl —%j <0

ST 200\/§cos[a>(tl +i) —5} ——1003/2(V )= Chon C.
(436) 300) 2

Céach 2:




https://thi247.com/

Khi u = 100+/2 (V) va dang giam thi pha dao

2 T
dong co the chon: @, = 3

Sau thoi diém d6 1/300 (s) (twong Gmg véi goc
quét A¢p = wAt = 1007/300 = n/3) thi pha dao

A 2
dong: @, =0, + AD Y

= U, = 200/2c0s®, = ~100/2 (V) = Chon C.
Tinh hudng 5: Khi gip bai toan lién quan dén dién lugng chuyén qua tiét dién thang
day dén thi 1am thé nao?
Giai phap:

. d
Theo dinh nghia: i = d_q = dq =idt.

t

bién lugng chuyén qua tiét dién thfmg cua day dan tinh tir thoi diém t; dén t,:

Q:Tidt.

tZ
i=lsin(ot+9)=Q= —I—Ocos(a)t + (p)‘ = —I—O[cos(a)t2 +¢)—cos(at, +¢)]
® . )
)

i=1,cos(wt+9)=Q :I—Osin(a)t +o) = I—"[sin(a)t2 +¢)—sin(at, +¢)]
(0] (0]

Y
Chay:
1) Pé tinh dién lwong chuyén qua tiét dién thang cia ddy dan trong thoi gian At ké tir
liic dong dién bang 0, ta cé thé lam theo hai cdch:
t+At
Cach 1: Gidi phwong trinh i = 0 dé tim ra t, sau do tinh tich phan: Q = ‘[ idt

4
Cadch 2: Viét lai biéu thirc dong dién dwdi dang 1= 1, Sin et va tinh tich phan
|

o

(1-coswAt) (tich phan nay chinh la dién tich phan t6 mau trén

e |

At
Q= J. I, sinotdt =
0

o thi).
T I I
At:E:QTIG Zi
T |
At=— =L
*Khl 4 :>QT/4 W
I
At=1:>QT,2 =22
2 w

At=T=0Q, =0
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2) Dong dién doi chiéu liic né triét tiéu i = 0.
3) Khodng thoi gian hai lan lién tiép dong dién triét tiéu la T/2 nén dién heong chuyén
qua tiét dién thang cua ddy dan trong thoi gian trong thoi gian do la:

s I, 2 21,
QT,Z_II sin ootdt = > (1 cosat)| ==

A ” e A ~ r 2| .n A A ~ . n A
Dén nika chu ki tiep theo cing c6 —2 dién luong chuyén vé nén dién luong chuyén
®

qua tiét dién thang cua ddy dan trong mét chu ki la bang 0 nhwng d 16n dién hrong

41,
chuyén di chuyén vé la |Q|

P [om dién lwong chuyén qua tiét dién thang ciia ddy dan sau 1s va sau thoi gian t lan
t
Tinh hudng 6: Khi gip bai toan tim thé thé tich khi thoat ra khi dién phan dung dich
axit thi 1am thé nao?
Gidi phap:
+ Pién lugng qua tiét dién thang ciia day dan trong 1/2 chu ky: Qyp = 2lo/o.
+ Thé tich khi H, va O, & PKTC thoat ra & mdi dién cuc trong nira chu ki lan luot 1a:
= h11,2(|)v:;1v2 = hae(l).

96500 96500
+ Thé tich khi H, va O, & DKTC thoat ra & mdi dién cuc trong thoi gian t lan luot 1a:

.1 N
lwot la ?|Q|T va

1

Vi, .

= %vl vav, = %v
+ Tong thé tich khi H, va O, & PKTC thoat ra & mdi dién cuc trong thoi gian t 1a:
V=V, +V, =%(v1 +V,).

3.2. CAC MACH PIEN XOAY CHIEU CHI R HOAC CHI C HOAC CHI L

Tinh huéng 1: Khi ggp bai toan lién quan dén dinh luat Om thi lam thé nao?
Gidi phap:

u u
MachchiR: 1 =—, |, =—

R R

U 1

Mach chi C: | :i, l,=—2> Vvéi Z, =—

Z, Z. «C

u u .
MachchiL: | =—, I, ==> v6i Z =wL

z, z,

Chay:
: S . .
1) Pién dung cua tu dién phang tinh theo cong thurc: C = 91089—4d (e la hang so dién
10°4rx

méi, d la khoang cach giita hai ban tu va S la dién tich doi dién giita cdc ban tu).
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2) Khi chat dién moi trong tu la khong khi thi & =1 nén C, = va cuong do

9.10°.4xd

U
hiéu dung chay qua tu | = Z_ =oCU .

[}
*Néu nhiing cac ban tu ngdp vao trong dién méi long (cé hang sé dién
moi & va cdc yéu té khic khéng doi thi dién dung cia tu
£S i . PR, - e |8
=——>——=2¢C, nén cuong do hiéu dung qua tula 1'=wCU =¢l .

9.10".4xd

*Néu nhing x phan tram dién tich cdc ban tu ngdp vdo trong dién moi

I6ng (c6 hing s6 dién méi &) va cdc yéu 16 khéc khéng déi thi b tu C gom ',_d |

, , (1-x)s £xS
hai tu C1,C, ghépsongsong: C =———=(1-x)C.,C. =——=
¢ &1 Tz GEP SONG SONG: - =9 T 0% ard (L-x)C, 9.10°.47d

= C=C,+C,=(1-x+¢x)C,. Cuong d¢ hiéu dung qua mach hic ndy la

exC

2 0

I'=wCU =(1-x+e&x)l .

*Néu ghép sat vao mot ban tu mot tam dién méi ¢ hcing
$0 dién méi € c6 bé day bang x phan tram bé day cia
16p khéng khi va cdc yéu té khdc khéng déi thi b tu C

gom hai tu Cy, C, ghép ndi tiép: -
_ S __ G __ &8 G =
' 910%4z(1-x)d  (1-x) 7 910%4zxd  x %
cC >
== C = 172 = i CO)' d
C,+C, x+e&(1-x)
Cuong do hiéu dung qua mach lic nay la 1'= wCU = S
x+e(1-x)

Tinh hudng 2: Khi gip bai toan lién quan dén quan hé gia tri tirc thoi u, i ddi voi mach
chi R hoic chi L hodc chi C thi lam thé nao?

Gidi phap:
. u u
Mach chi R thi u va i cung pha nén R:T:I—O:E.
i
0
. L - A u U, u
Mach chi L thi u sém honila n/2 nén Z, :a)L:I——I—;tf
i
0

i=1,cosmt
T A = | — +| — =1
u ZUOCOS(G)HE):—UOS'” ot 1, U, U, =U+2

Mach chi C thi u tré hon i 1a /2 nén Z. = =
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i=1,cosamt
0 [ [ i jz ( U ]2 |0 _ |\/§
T i =|— | +|— | =1
u:Uocos(wt—E)=Uosmwt I U, U, =U+2

N2 2
Dbi v6i mach chi L, C thi u vudng pha véi i nén [Lj + (i] =1

i=0cu=+tU, , A i1y as .
= (P06 thi quan hé u, i 1a duong elip).

u=0si==I,
Chu y: Hop kin X chi chira mot trong 3 ph(fn tu la R hodac C hoac L. Pat vao
hai dau hop X mot dién ap xoay chiéu thi dién dp trén X va dong dién trong mach ¢
thoi diém t, c6 gid tri lan leot 1 i1, Uy va & thoi diém t, thi iy, U,.

ey L2 _ g thix=R=a

1 2

*Nguwoc lai mach chi L hodc C.

(Pé xdc dinh dwoc L hay C thi nén heu y: Néu f tang thi Z tang nén I giam con Zc
gidm nén I tang).

Tinh huf)ng 3: Khi gép bai toan lién quan dén biéu thuc u, i trong mach chi R hoéc chi
L hodc chi C thi 1am thé nao?

Gidi phap:

. u u
Mach chi R thi u va i cung pha va R:T I—° 4
i
0

. R U
Mach chi L thiusémhonilan/2va Z =owlL = I—°
0

1 U

Mach chi C thi u tré hon i 1a /2 va Z. :—C:I—°
@

0

N2 2
Z. . .. 1 u
Doi véi mach chi L, C thi u vudng pha voi i nén {—j + (—J =1

I, U,
Chuy:
1) Mach gém L noi tiélv voi C thi dién dap hai dau doan mach u = u_ + Uc vdi
u Uc
7, 7.

. Lo R T i I, =2
2)Neucho{l thi dia vao hé thirc -+ —L =1 T2 0lh 50 0

hodcU,=1,Z.
ul 0 0

Mach chiCthiisém honula /2.
Mach chi Lthiitré honula /2.
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i_{_i:l
, i, 12 U? |, =2
3) Neéu cho thi dwa vao 2 hé thirc =
ul;uz izz uj B U0_7
—2+—2—1
IO UO
2 N . 4 \ N 1 UO
Mach chi Cthiisdm honular/2va Z, =—C=I—:a)=9
10

2 . x U
Mach chi Lthiitré honular/2va Z, =a)L=I—°:>a)=?.
0
4) Vi voi mach chi chita L hodc C thi u va i vuéng pha nhau nén thuong cé bai todn
cho dién dp (dong dién) o thoi diém nay tim dong dién (dién ap) ¢ thoi diém trude dé
hodc sau do mét khodng thoi gian (vubng pha) At = (2n + 1)T/4:

|u1| :|i2|ZL,c;|u2| = |i1|ZL,c .

3.3.MACHR, L, C NOI TIEP
Tinh hudng 1: Khi gip bai toan lién quan dén téng trg, do 1éch pha, gia tri hiéu dung

thi 1am thé nao?

Gidi phap:
7 Z=\R*+(z,-2.)
Tong tré
2 2
z2-(ZR) +(Z2.-Xz)
tan ¢ = ZL _Zc _ ULU_UC
Do 1éch pha: F
tang = ZZL —ch _ ZUL _ZUC

2R 2.V,

@ >0:usém pha hon i = mach ¢6 tinh cam
= <@ <0:Utré pha hon i = mach c6 tinh dung

¢ =0:u,icung pha.

. u U, U uU. u
Cuong do hitudung: | =—=—FL=—L=-—C - W
Zz R Z,  Z. Z,
A A u
Dién ép trén doan mach: U, =17, = ?ZMN

Tinh hudng 2: Khi gip bai toan lién quan dén thay ddi cac linh kién trong mach thi
dién ap phan b lai nhu thé nao?




https://thi247.com/

Giai phap:

U=.JUZ+(U, -U

L

U’=u2+U' -¥.)=U" =2
Tinh huéng 3: Khi cho biét céac gia tri tire thoi ug, UL, Uc va u lam thé nao dé tinh do
l1éch pha?
Gidi phap:
i=1,cosmt

u=U,cos(at+p)

u=u,

u =U, Cos(a)t +%J . Khi cho biét cac gia tri tirc thoi qu, =u, thi ta s¢ tim duoc

U. =U, cos(a)t —%)

(ot+9)= ial;(a)t + %) =ta, ;(a)t —%) =+a, va phai lva chon diu cong hodc trir dé

U, =U,

sao cho (a)t —%j <(at+¢)< (a)t + %j . Tir d6 sé tim dugc .

Chay:
1) Néu cho gid tri tirc thoi dién dp & hai thoi diém thi van c6 thé tinh duwoc .

2) Néu cho gid tri tirc thoi dién dp va dong dién & hai thoi diém tinh dwoc

t=t,
u=U,cosat — ot =7
u=Uu, vau giam (tang) 0
. _ t=ty +At _n
= Io COS(a)t 50) =0vai giamang P =

Tinh hudng 4: Phuong phap truyén thong ding dé viét biéu thirc dong dién va dién ap

la gi?
Giai phap:
I _&ZUOR — UOL :UOC — UOMN
0
z R Z I, Z,
2
Z=JR*+(Z,-2.) |Zm =\/R§N +( L —ZCMN)
Z -Z Z -Z
tan(p: L c tan (pMN — Lun Cun
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u=I,Zcos(wt + ¢, +9)
u, = I,Rcos(at +¢,)

a) Néu cho i = I,cos(at +¢,) thidu =1,Z cos(at+p +7/2)

U, = IOZCCOS(a)t—i-gz)i -l 2)

Uy = IOZMNCOS(a)t + o, +¢)MN)

b) Néu cho u=U,cos(at +¢,) thi iz%cos(a)t-i-(ou -9).

. ..U
¢) Néu cho u,,, =U,,,cos(at+a) thi |:%cos(a)t+a—(pw).

Sau khi viét dugc bi€u thirc cia i s€ viet dugc biéu thirc cac dién ap khac theo cach lam

trén.

Chit y: Néu 6 dang sin thi doi sang dang cos: sin(wt+a)= Cos(a)t +o— %)

Tinh hudng 5: Lam thé nao dé ing dung cic phép tinh d6i véi sd phirc dé viét biéu

thirc u, 1?
Gidi phap:
Biéu thtc Dang phutc trong may FX-
570
Tong trd z-JRi+(z 2.} Z=R+i(Z -2,)
(v6i1sd a0)
ZMN :\/R;N +(ZLMN _ZCMN )2 ZMN B RMN +I(ZLMN _ZCMN)
Z =2, 7, =-Z.i
(v6i i s6 a0)
Dong dién | i=1 cos(wt+¢,) i=1,Zp
bién ap u=U,cos(at+gq,) u=U,Zo,
Dinh Wit| U T u
A =— nhungi+— i=—
Om z z z
U u u
| =—" nhungi+—" ===
MN MN ZMN
U =IZ nhung u #iZ u=iz
Uy =12, nhungu,, #iZ,, Uy = 3Z
U u u —
U =12, :?ZMN nhung u,, i;ZMN Uy :?ZMN
U u u, —
U=1Z=""7 nhungu=—"7 u=207
Z Z Z

MN MN
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e .U Uy U U, U
Biéu thuc dong dién: i=—=—F=_+t=_—S=N
Z R Z Z Z

L C MN

Cai dgt tinh todn véi sé phikc trong mdy tinh casino fx-570es

+BAM (D& cai dit tinh toan véi sb phirc)

+BAM v]B][ J®é cai dgt hién thi sé phirc dang A £ o)
+BAM [4] & cai dat don vi goc 1a rad).

.
Duya vao cong thiic: i=—==—"—=—=+-=
Z R Z

Tinh hudng 6: Lam thé nao dé tmg dung cac phép tinh cong trir cac sb phirc tim hop
kin khi cho biét biéu thirc dong hozc dién ap?

Gidi phap:

+BAM (D& cai dit tinh toan véi sb phirc)

u=U,cos(at+gq,)

*Néu cho biéu thirc dong va dién ap hai dau doan mach ) thi c6 thé
i=1,cos(at+¢)
> . u Uz
tim tro khang: Z =R+i(Z, -Z.)=—=—2 !
N 4

Chay : Mach dién dp xoay chiéu AB gom hai doan mach AM (da biét) va MB

4 s X 2, . .= u u 5
(chwa biet) mac noi tiep. Dé xdc dinh MB ta dya vao: Z,,, =& =—""x7

. AM *
iUy,
Tinh hudng 7: Khi gip bai toan lién quan dén diéu kién cong huong thi 1am thé nao?
Gidi phap:
1 1 1
2 =, slv=—p="—f=—"=T=272JLC

«C \/E 2%\/5
1
D72, =27 @ZLCO=ZE

U u?’
| =—=P =12 R=—

max cong _ huong max
R R

H¢ qua cua hién tuong: G LU
L

tan(p=0:>(p=0nénu=uR,i:cfmgpha:{ -
U, 1lU

Chu y: Néu cho biéu thirc u, u, hodc uc ta tinh dwgc dé léch pha cua u voi u. hodc
Uc. Mdt khdc u, sém hon i la 72 Va Uc tré hon i la 12 ; tir @6 suy ra .
Tinh hudng 8: Khi gip bai toan lién quan dén diéu kién cong huong va cho biét R? =
nL/C thi 1am thé nao?

Gidi phap:
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Tir R* = nL/C suy ra: R = nZ, Zc va Ug? = nU, Uc.
Tu diéu kién cong hudng dé tinh céc dién ap, ta van dung cac cong thirc sau:
U’=UZ+(U, -U.) =U, =U

; L.R f"l—.

Ul =U+U’=U_ =U_=?

U;c :U; +UCZ;U2 :(UR "'Ur)z"_(UL_Uc)2
0

C L,r
R ,
UrzL :Ur2 +UL2;Ur2LC :Urz +(UL _Uc)2 — |—| I—‘mmmm”l—.
N

0

Chu y: Tai vi tri cong huong thi Inax, Pmax, Urmax- Pé xdc dinh xu thé tang giam ta
can cir vao pham vi bién thién: cang gan vi tri cong hieong thi I, P, Ug cang Ién; cang
xa vi tri cong hudng thi cdac dai lugng do cang bé.

Tinh hudng 9: Khi gip bai toan lién quan dén tin sé cua mach mic ndi tiép va tan sb
clia cac manh thanh phan thi 1am thé nao?

Gidi phap:

Khi mach R;L;C; x4y ra cong hudng ta co: a)f LC, =1.

Khi mach R,L,C, x4y ra cong hudng ta co: a)zz LC, =1.

. .2 1 1
Khi mach R;L;C; ndi tiép R,L,C, xdy ra cong huong ta co: ol + wl, =——+——.
oC,  aC,

1
ofLE =15 T =ofL,
1

‘ . 1
Néu cho lién hé L thi khir C: { @’L,C, =1=> — =L

27272 2 72
2

L +ol ! + !
w ol,=—+—
? oC, aC,
=o' (L +1,)=alL, +olL,
walcl:1:L1=w2
Néu cho lién hé C thi khu L: L
@iLC,=1= L, =—
a)ZCZ

1 1 1 1 1(1 1
ol +ol, = + = =+t =—| —+—
oC, C, o,C, wC,) o' \C C
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Sau khi tim dugc li€n h¢ cac o ta suy ra lién hé cac f hodc cac T.

Tinh hudng 10: Khi gip bai toan lién quan dén sy vudng pha ciia cac dién ap trén cac

doan mach thi lam thé nao?

Gidi phap

*Trén doan mach khong phan nhanh chi chira cac ph?m trR,LvaC.Giasdt M, N, P va

Qlacac diém trén doan mach d6. Do léch pha clia umn, Upg so véi dong dién lan luot
-Z Z - ch

N Z Ly Cun A Leo
la: tan p,,, = —"—- va tang,, = -

MN PQ

. _ z, -z, 7, -1
*Umn L Upg khi va chi khi tan DOun tan Pog = -l MNR . =

MN PQ
Tinh hudng 11: Khi gip bai todn cho biét do léch pha clia cac dién ap hodc cac dong
dién 12 Ag # 7/2 thi lam thé nao?

Gidi phap:
£ N tan ¢, —tan "
Néu ¢, — ¢, = Ap thi tan(g, —gol):M:tanAgo voi
1+tang, tang,
z, -2 z, -2,

tang, = ——= VA tang, = ——*
R R,
Tinh hudng 12: Khi mach RLC ndi v6i ngudn xoay chiéu thi tinh cong suit va hé sb

cong suat nhu thé nao?

Gidi phap:
: . U°R
Cong suat toa nhiét: P=1"R=————
R*+(Z,-Z.)
R

s , R
H¢ so cong suat: cosp=—=
R’ +(ZL - Zc )2

Dién nang tiéu thy sau thoi gian t: A = Pt

Chay:
1) Néu cho biét cosg, U va R thi tinh céng sudt theo cong thirc:
U
| =— i
P =Ul cosg . =P=—-0c0s’p
Z =
oS @
A P2 COSZ % re Fe A . A ’ ’ . ,
2) Két hop o = voi diéu kién ¢, £ ¢, = a ta tinh dwoc cdc dai lirong khac.
) Cos” ¢,

Tinh huéng 13: Khi cho biét cong suit tiéu thu trén toan mach hodc trén mot doan
mach dé tinh dién tr& thi lam thé nao?
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Giai phap:
2
Dua vao cong thire: P =1°R = LZ
R*+(Z,-Z.)
Tinh hudng 14: Khi gip bai toan lién quan dén mach RL méc vao ngudn mot chiéu rdi
méc vao ngudn xoay chiéu thi 1am thé nao?
Giai phap:
*Mach ndi tiép chira tu cho dong xoay chiéu di qua
nhung khong cho dong mét chiéu di qua. R
*Mach noi tiép RL‘ vira cho dong xoay chicu di vira o —— qmm\_.
cho dong mét chiéu di qua. Nhung L chi can tro
dong xoay chiu con khong c6 tac dung can trd dong mot chidu.

N N U u?
Nguodn 1 chiéu : Il:E;Pl: I’R=—

U UR
P=I’R=———Z =ol

JrRovz2 1T Rz

Tinh hudng 15: Khi gip bai todn mac doan mach ndi tiép vao dong thdi nguon mot
chiéu va nguon xoay chiéu thi 1am thé nao?

Gidi phap:

Nguon xoay chiéu: |, =

Khi mic ddng thoi ngudn mét chidu va xoay chiéu (u =a +b~/2 cos(awt +¢)) vao
b

mach ndi tiép chira tu thi chi dong dién xoay chiéu di qua: | =
R® + (ZL - Zc )2

XC

Khi mic dong thoi ngudn mét chidu va xoay chidu (u=a+ by/2 cos(wt +¢)) vao
mach ndi tiép khong chtra tu thi ca dong dién xoay chiéu va dong mét chidu déu di qua:

b .
| = J o= %. Do d6, dong hiéu dung qua mach: 1 =4/17 +1

XC 9 2 1c
R +(ZL _Zc)

2
1c *

cos? (0t + ) = 1+ cos(2at + 2¢)
Luu y cong thuc ha béc: 2

- 1—cos(2awt +2¢)

sin? (wt+¢) = 5

3.4. PHUONG PHAP GIAN PO VEC TO

Pa s6 hoc sinh thudong dung phuong phép dai s6 cac bai toan dién con phuong
phap gian dd véc to thi hoc sinh rat ngai dung. Didu d6 1a rat dang tiéc vi phwong phap
gian do véc to ding giai cac bai toan rit hay va ngin gon dic biét 13 cac bai toan lién
quan dén nhiéu dién ap hiéu dung, lién quan dén nhiéu do 1éch pha. Co nhiéu bai toan
khi giai bang phuong phap dai so rat dai dong va phirc tap con khi giai bang phuong
phap gian d6 véc to thi to ra rat hidu qua.

Trong cac tai li€u hién co, cac tac gia hay dé cap dén hai phuong phap, phuong
phap véc to budc (véc to chung gbc) va phuong phéap véc to truot (vée to ndi dudi). Hai
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phuong phap d6 1a két qua ctia viéc van dung hai quy tic cong véc to trong hinh hoc:
quy tic hinh binh hanh va quy tic tam gi4c.

Theo ching t6i, mot trong nhitng van dé trong tim ciia viéc giai bai toan bang
gian d0 véc to 14 cong cic véc to.
1. Céc quy tic cdng véc to

Trong toan hoc dé cong hai véc to & va b, SGK hinh hoc, gi6i thiéu hai quy tic:
quy tic tam gidc va quy tic hinh binh hanh.

g \?‘
B
e
C

A
Hinha

a) Quy tdc tam gidc

Noi dung cta quy tic tam giac la: Tir diém A tuy y ta v& véc to AB=a, rdi tir
diém B ta v& véc to BC =b . Khi d6 véc to AC duge goi 1a tong ciia hai véc to
avab (Xem hinh a).
b) Quy tcc hinh binh hanh

Noi dung ctia quy tic hinh binh hanh 1a: Tt diém O tuy ¥ ta v& hai véc to OB=a
va OD = b, sau d6 dung diém C sao cho OBCD 14 hinh binh hanh thi véc to oC la
tong cua hai véc to @ va b (Xem hinh b) . Ta thay khi ding quy tic hinh binh hanh cac
véc to déu c6 chung mot gbe O nén goi 1a cac vée to budc.

Goéc hop béi hai vec to @ va b 1a goéc BOD (nhé hon 180°).

_ Van dung quy tac hinh binh hanh dé cong cdc véc to trong bai toan dién xoay
chiéu ta c6 phuong phap véc to bude, con neu vén dung quy tdc tam giac thi ta co
phuong phap véc to trugt (“cac véc to noi dudi nhau™).
2.Co s6 vat li caa phwong phap gian do véc tor .

Xét m;lch Qién nhu hinh a. Pat vao 2 dau doap AB mot dién ap xoay chicu. Tgi
mot thoi diém bat ki, cuong do dong dién ¢ moi cho trén mach dién 1a nhu nhau. Néu
cudng d¢ dong dién d6 co biéu thirc 1a: i =1, coswt (A) thi biéu thirc dién ap giita hai

Uy, :UL\/Ecos(a;H%)(V)
diém AM, MN va NB 1an luot 1a: 4 u,,, =U,~/2cost (V)
Uys =Uc\/Ecos(a)t—%) (V)

+ Do do, dién ap hai ddu A, B 1a: u,, =

+u,, +u

UAM MN NB *
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+ Céc dai lugng bién thién diéu hoa cing tan sb nén ching cé thé biéu dién bang cac
véc to Frexnel: U,, =U, +U, +U_ (trong d6 do 16n cua cic véc to biéu thj dién ap
hi€u dung cia no).
+ Dé thyc hién cong céac véc to trén ta phai van dung mdt trong hai quy tac cong véc to.
Veé gian do véc to theo phwong phdp véc to bugc gom cdc budc nhu sau:
L R <
— T —————| |—
1 *Chon ngang la truc dong dién, didm O lam
goc. . _
*Vé lan lwot cac véc-to hiéu dién cac dién ap,
cang chung goc O theo nguyén tic:
~ + L - lén.
O + € — xudng.
+ R —ngang.
P g dai cac véc-to tilé vol cac gia trl hiéu

oY dung twong &ng.

c *Chi tong hop cac véc-to dién ap cd lién quan
dén di kién cha bai toan.
*Bigu dién cac so Liéu 1én gidn da. .
*Dwa vao cac hé thiac lwong trong tam giac de
tim cac dién ap hoic goc chwea biét,

Mot s6 diém can heu y:

*Cac dién 4p trén cac phan tir dugc biéu dién boi cac véc to ma chiéu dai ti 18 véi dién
ap hiéu dung ciia no.

*P 1éch pha gitra cac dién ap 1a goc hop boi giita cac véc to twong tng biéu didn
chung. Do 1éch pha giita dién ap va cuong do dong dién 1a goc hop bai véc to biéu dién
n6 véi truc I. Véc to “ndm trén” (hudng 1én trén) s& nhanh pha hon véc to “nam du6i”
(huéng xudng dudi).

*Vigc giai cac bai toan la nham xé4c dinh d6 16n cac canh va cac goc cla cac tam giac
hodc tir giac, nho cac hé thirc luwong trong tam giac vudng, cac h¢ thiic lugng giac, cac
dinh 1i ham s sin, ham s cos va cac cong thic toan hoc.

U, A U, 4
U,
,,,,,,,,,,,,,, U,,
|
|
|
|
\
|
. |
U, - U, R
o] > »1 o p p 1
u. ¥ iP 4
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*Trong toan hoc mdt tam giac s€ giadi dugc néu biét trudce 3 (hai canh mdt goc hoac hai
gdc mot canh hodc ba canh) trong s6 6 yéu (ba goc trong va ba canh).

Tim trén gidn d6 vécto tam giac biét trudc ba yéu td (hai canh mot goc, hai goc mot
canh), sau d6 giai tam giac d6 dé tim cac yéu té chua biét, c tiép tuc nhu vy cho cac
tam giac con lai.

D¢ dai canh cua tam gidc trén gian dd biéu thi dién ap hiéu dung, d6 16n goc
biéu thi do 1éch pha.
Mot s6 hé thire lugng trong tam giac vudng:

a’t=b*+¢°
h - =b'c'
1 1 1
= Tt
h b
b* =ab'

Mot s6 hé thirc luong trong tam giac thudng:

A
b C a’*=b*+c¢’ —2bccos A
a b ¢
simAd sinB  sinC
C 7 B

Tinh hudng 1: Khi gip bai toan mach dién ndi tiép LRC c6 lién quan dén quan hé bat
chéo cua cac dién ap thi lam thé nao?
Gidi phap:
Ddi voi bai toan nay nén dung phuong phép gian do véc to budc (chung gdc).
Chi v& cac véc to dién 4p bat chéo U, va U, 1di dung cac hé thic lugng

trong tam giac vudng hodc tam giac thuong dé tim cac goc (do 1éch pha), cic canh

(dién 4p hi€u dung).
Khi sir dung gian d6 véc to ta tinh dugc L p €
A a s A 14 e X . L —
dién ap hi€u dung va do 1éch pha. Tu d6 c6 thé tinh ’:I M N |_"Ii
VRNV =
dugc dong dién, cong suét: R Z Z :
P=I'R
Phuong phap véc to budc chi hiéu qua véi b;{
cac bai toan c6 R nam gitta dong thoi lién qua dén \
dién 4p bat chéo U, , U, 8 5 U,

AN ! B
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Phuong phap néy thuong lién quan dén cac doan mach sau:

AF:JW%:AP

R

-—II—E—(W‘—--—W S

Chuy:

. , . 1 zZ -Z
1) Néu cho biét R = LIC thi suy ra: R* = wlL.—=27,Z, < —~
oC R R

C:_l

o tang, tang,. = -1 U, LU,
2) Néu ding phirong phdp véc to budc thi khéng nén vé véc to tong! Chi nén vé cdc
dién dp bdt chéo dé tinh cdc dién ap thanh phan Ug, U\, Uc réi dp dung hé thirc:
U, -u 0]
U?=U2+(U, -U.)"; tanp=——C;cosp=—F
U, u

3) Néucho biét R =nr thi Ugsr = (n+ DU, , ,
Tinh huong 2: Khi gip bai todn mach dién noi ti€p khong li€n quan dén quan hé bat

chéo cua cac dién ap ugr, va Urc thi lam thé nao?
Gidi phap

Phuong phép t6i wu 1 v& gian dd véc to bang cach van dung quy tic tam giac -
phuong phép véc to truot (véc to nbi dudi).

V& gian do véc to theo phuong phap véc to trugt gdm cac bude nhu sau:

+ Chon truc ngang 13 truc dong dién, diém dau mach lam gdc (46 1a diém A).
+ V& lan luot cac véc to dién ap t dau mach dén cudi mach m W NB “néi dudi
nhau” theo nguyén tic: L - di 1én, R - di
ngang, C - di xudng. R

L C
, & v atn AT 2
+ Noi A voi B thi véc to AB biéu dién . |

dién ap upp. Tuong tyu, véc to AN biéu M Uy N
r
dién dién 4p uan, véc to MB biéu dién -
C
dién ap ung.
¢l ap UnB o ‘ U,
Mot so diem can luu y: Uys B
*Néu cuén day khong thuan cam (trén
doan AM c6 ca L var (Xem hinh adudi A L ot

day)) thi U,, =U_+U_ +U, +U_ ta v& L truéc nhu sau: L - di lén, r - di ngang, R - di
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ngang va C - di xuéng (Xem hinh a) hodc v& r truéc nhu sau: r - di ngang, L - di 1én, R
- di ngang va C - di xudng (Xem hinh b).

Lt - c Ur M 1 N M N
a— LTI ——— |—» ‘

* Chon truc ngang 1a truc dong dién. 1 U,

* Chon diém ddu mach A Tam géc. o

* V& Fin hoot tir A sang B theo nguyén tic U B e E
n6i dudi nhau: & Pun

L - D1 lén. Al 4B w1 A »1
R - Dingang. Uy

C - Dixuéng. .

(Gifta A va M ¢6 cA U_va Uy Hinha Hinhb

*Néu mach dién c6 nhiéu phan tir thi ta cling v& duogc gian d6 mot cach don gidn nhu

phuong phap da néu.
M TR N
. >
D Ry E
Ll Rj_ Cl R2 1) R3 (jl F 3 U
:Wﬂ - b, U, L
D EF 0 M N Ur, - Ug,
R
F 0
A !

L J B

Chu y: Thuc chat cua giai bai toan dién xoay chiéu bang phwong phép gian dd véc
to 1a giai quyét bai toan hinh hoc phéng (chii yéu 1a giai bai toan tam gic).

a
0,523

a a u a

Dé giai nhanh bai toan, ching ta nén lién twdong dén cic cong thirc cua cic tam
gidc dic biét nhu tam gidc déu, tam gidc can, tam giac
vubng can... P MIU"L M CF'B
Vi du minh hoa: (BH - 2012) (GIAN PO R-L-C) bat M
dién ap u = Uyc0s100mt (V) vao hai dau doan mach AB
gém hai doan mach AM va MB mic ndi tiép. Poan
mach AM gdm dién tr& thuan 100+/3 Q méc néi tiép A -~ .:;:3

v6i cudn cam thuan c6 do tu cam L. Poan mach MB chi R R =1003 Z, =200

Z

T
L

¢6 tu dién c6 dién dung 10™*/(2) (F). Biét dién 4p giira

hai dau doan mach AM léch pha /3 so véi dién ap giita )
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hai dau doan mach AB. Gi4 tri cia L b?mg

A. 2Ir (H). B. 1/n (H).

C. 2/ (H). D. 3/n (H).
Huéng din
Z = % =200(Q). Vi R —1004/3 = 202\/5 nén ta lién tudng tam gidc AMB déu:
@
z, 1
=Z =100=> L=—=—(H):>ChQnB.
0 7

Tinh hudng 3: Khi gip bai toan lién quan dén mach c¢6 4 phan tr trd 1én ma khong lién
quan dén dién 4p bat chéo hodc R ¢ giira thi nén ding phuong phap nao?
Gidi phap:

Khi gdp bai toan lién quan dén mach c6 4 phan tir trd 1én ma khong lién quan dén
dién 4p bét chéo hodc R & giita thi nén ding phuong phap véc to trugt.
Vi du minh hoa : (GIAN PO R-C-rL) Trén doan mach xoay chiéu khéng phan nhanh
¢6 bon diém theo dung thir ty A, M, N va B. Giita hai diém A va M chi c6 dién tro
thuan R, gitia hai diém M va N chi c6 tu dién, gitia hai diém N va B chi ¢6 cudn cam.
Pit vao hai diu doan mach mot dién ap 90 \/é V — 50 Hz thi dién ap hi€u dung trén R
va trén doan MB déu 1a 30+/3 (V). Dién 4p tic thdi hai ddu doan mach AN va MB

l1&ch pha nhau /2. Dién ap hiéu dung trén doan AN la bao nhiéu?

Huéng din
AAMB céan géc 6 day 30° = a =30°
Céch 1: Dung phuong phap véc to truot: U
Un = — =60 (V )
coS

Cach 2: Dung phuong phép véc to budc: U
U, =——=60(V)
cosao
R C L, >
A 0—:—1\0/1—| l_I:I_mij\_. B U
B
7] =
o . ':fo’“‘," . Uie
- U,
- 3043
P BV &
e UR ) . - 60 30\'3 f
A | Ue =t —>
<...‘ I—Jv 'Ur UR
N - R
Ue -
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Binh lugn: Cdch giai 2 phai vé nhiéu dwong nét phirc tap! . i
Kinh nghiém: Khi cho biét do léch pha bang nhau thi trén gian do véc to co thé
c6 tam giac can!

Vi du minh hoa 4: (GIAN PO R-rL-C) Dit dién ap u = U /2 cos(100xt + 7/6) V vao
hai dﬁ}l doan mach AB. Boan AB c()‘b(')n diém theo dl{ll’lg thir tu A, M, N va B. Giita
hai diém A va M chi c¢6 dién tré thuan R, giira hai diém M va N chi c6 cudn day co
cam khang 100 Q c6 dién tré r = 0,5R, giita 2 diém N va B chi c6 tu dién c6 dung
khéng 200 Q. Pién ap hiéu dung trén doan AN la 200 (V). Pién ap tuc thoi trén doan
MN va AB léch pha nhau /2. Néu biéu thuc dong dién trong mach 1a i =
| \/2 cos(100nt + ¢;) A thi gia tri cia I va @; lan luot 14
K B. J2 Avan/3. C..2 Avam/4. D.lAvama
) Huéng din
Céach 1: Phuong phdp dai so:
20202 w0
r R+r \/5
] U 2
I — AN _ AN _ 00 :1(A)

Z \/(R+r)2+Zf _\/(100J§)2+1002

tang,, 99, =-1=

-Z 1 x \
tanp=—"—"S=—""p= —% <0: Dién ap tré pha hon dong dién 1a /6 hay dong

R+r \/5

dién sém pha hon dién ap 1a n/6.

=i=12 cos(lOO;rt + % + %) = ﬁcos[lOO;rt + %) (A)= Chon A.

Céach 2: Phuong phdp gian do véc to bugc:

. L'
U, 4
U, Us
O > > » |
Ucy Uq.y.-""

Téng hop cac véc to dién ap theo quy tic hinh binh:
U, =U,+U;U, =U,+U,;U,=U, +U..

MN ?
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Xét AOEF (Uan = 200 V, H 14 trung diém EF, OG = GH) diém G vira la trong tam

vua 1a truc tdm nén tam giac nay 1a tam giac deu.

U
c =200V =1 =—C=1A
¢ =i :\/Ecos(loOﬂt+%+%)(A)

(DZ—E

Cach 3: Phuwong phdp gian do véc to truot:
M vira la trong tdm vua la

R r.L C
tryc tAm cia tam giac AAMB nén A—:n—ﬁftfmmr\—ldﬁ

tam gidc nay 1a tam gidc deéu.

Tur d6 suy ra:
u
U.=U,, =200(V)=1 :Z—°=1(A)
c Uy -
va I som pha hon U,, la /6. Do *° M I

do: i = \/Ecos(lomzt +%+ %)(A)

Kinh nghiém: Néu tam gidc
ANB déu thi Zc = Z, va R = 2r. Dua vao y twéng nay nguoi ta

~u

sang tac” ra cdc

“bai toan la”.

Tinh hudng 4: Lam thé nao dé biét chon phwong phap dai s, hay phuong phap gian
dd véc to?
Gidi phap:

V6i mot bai toan cu thé c6 thé dung hodc phuong phép dai sé hodc phuong phap
gian dd véc to budc hodc phuong phap gian do véc to trugt. Trong ba cach giai d6 vdi
mdt dang cu thé thi s& c6 mot cach giai nhanh va ngan gon nhét.
Vi du minh hoa 1: Dit dién 4p xoay chiéu 60 V — 50 Hz vao hai dau doan mach AB
gdm hai doan mach AD va DB miéc ndi tiép. Poan AD gdm dién tré thudn ndi tiép
cudn cam thuan, doan DB chi ¢6 tu dién. Dién ap hiéu dung trén AD va trén DB déu la
60 V. Hoi dong dién trong mach sém hay tré hon dién ap hai dau doan mach AB?
A. tré hon 60°. B. sém hon 60°. C. som hon 30°. D. tré hon 30°.

Huéng din
Cach 1: Phwong phdp dai s6
U?=U;+U +UZ-2U U,

——

UZ:Ué*‘(UL—UC)Z v T 7;;3 U, =30

U2 =UZ+U? U2 =UZ2+U? U, =303
——
60°

Z -Z., U -U 1
tanp="t—"c_=t—~c__ — —5-_"— ChonC.
R U, J3 6
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Céch 2: Phuong phap véc to buge. Tt AOUU, déu= ¢ =- % = Chon C.

Cach 3: Phuong phap véc to truot. Tt AADB déu = ¢ = - % = Chon C.

Ui FI. 'l-_m
60V -
U -
Op————— i U
“eov
60V U
i G

Binh lugn: Voi bai ton nay thi Phwong phap véc to trieot hay hon Phwong phap véc
to bugc. Nhung trong vi du Zié’p theo thi nguoc lai.
Vi du minh hga 2: Mach dién xoay chiéu ndi tiép ¢6 bén diém theo dang thir tw A, M,
N va B. Giira hai diém A va M chi c6 tu dién, giira hai diém M va N chi ¢6 dién tré R,
giira 2 diém N va B chi ¢6 cudn cam thuan. Dién ap hi€u dung trén doan AN va trén
MB la 120\/5 V va 200 V. Dién ap tirc thoi trén doan AN va MB Iéch pha nhau
98,13°. Tinh dién 4p hiéu dung trén R.

Huwong din
Céach 1: Phuwong phap véc to truot.
E
S in
B
o /§
0, 200
e il
1202 12043
M N M N

NE? = AE% + AN? — 2AN.AE c0s98,13° = NE ~ 280
AN NE
sina  sin98,13°

= sina 0,6 = Uy = MB.sina =120(V ) = Chon A.

Cach 2: Phuwong phadp véc to budc.
EF? = OE? + OF 2 — 20E.OF c0s98,13° = EF ~ 280
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OF EF ] .
— = ;=sina~0,6=Ug =OE.sina =120(V ) = Chon A.
Sina sin98,13
ﬁL 6@________________(}11{(5
E
200
74 rég
o R o 0 R
12042
aF
Us Ue U g

Tinh hudng 5: Lam thé nao dé dung gian dd véc to dé viét biéu thuc dong hodc dién
ap?

Gidi phap:

*Néu cho biét tuong minh cac dai lugng thi nén dung phuong phap dai s6 hodc phuong
phap sb phirc dé viét biéu thuc.

*Néu con c6 mot vai dai lwong chua biét thi dé viét biéu thirc cach hiéu qua nhit 1a
dung gian d6 véc to.

Vi du minh hoa: Pit dién ap xoay chiéu u = 60 /2 cos100xt (V) vao hai dau doan
mach AB gbém hai doan mach AD va DB miéc ndi tiép. R I 5
Bo?n AD gdm dién tro thuan R méc nbi tiép v6i cudn cam ;1_:'_'“‘?}4 I_F?
thuan L = 0,2/n (H), doan DB chi c6 tu dién C. Dién ap

hiéu dung trén doan AD 14 60 (V) va trén doan DB 1a 60 (V). Viét biéu thirc dong dién
qua mach.

Huéng din
Céach 1: Két hop phwong phap dai sé va phwong phdp sé phirc
U =30
— — 2 2 2
Z, = ol =200 60° =U2 +(U,_-60) U, =303
U?=UZ+(U_-U.) =460°=U; +U’ +60° ~120U, =<U_ =60
2 _y? 4y 602 U
Uyp =Ug+U] _ &L
60° =UZ +U? "_L‘1'5(A)

R="2 203
! =Z=R+ i (Z,-2.)=203+ i (20-40)
7 :lJI_c:4O sé"éo bé‘m“ENG

C
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u 60+/2

| =—=

Z  204/3+i(20-40)
Cach 2: Phuwong phdp gidan do véc to bugc
Z, =wL=20(Q)

- 1,5&4%;; i :1,5\/§cos£1007zt +%)(A) = Chon D.

=1l
=
|

g
60 .
AOUUAD 1a tam gidc déu nén: o = /6 va U = Uap/2 = 30 & |- &
.‘q_.
(V). Dong dién sdm pha hon dién ap 1a n/6 va c6 gia tri hi€u ﬁl]
U 60 *o
dung: | =—+ =1,5(A):>
Z ! 1
73 72
i =1,5v/2cos (1007rt + % + %)(A) = Chon D.
Céach 3: Phurong phdp gidan do véc to truot
AADC 1a tam giac déu nén: o = /6 va U, = Uap/2 = 30 (V). D
Dong dién sém pha hon dién ap 1a n/6 va cé gia tri hi¢u dung: 60 g
U G|
| ==t =15(A) A<,
Z 60 i
u
i:1,5\/§cos(1007zt+%+%j(A): Chon D. C

Chay:
1) Dua vdo ddu hiéu vudng pha va ding phiong phép loai trir c6 thé phat hién nhanh
phiong dn diing ma khéng can phdi sit hét du kién ciia bai todn.
2) Khi cho lién qua dén dién dp lan luot dé viét biéu thirc dién dp bdt chéo ta nén vé
gian do véc to trueot!
Tinh hudng 6: Khi nao nén sir dung phuong phap gian d6 vécto kép dé giai bai toan
dién xoay chiéu?

Gidi phap:
1
I
— —
Ury Uet
—_—
u

Trudng hop 1: 7y < Zgy

Trudmg hop 2: 73 > 7oy Ghép 2 gian do
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Khi gap céc bai toan lién quan dén d6 léch pha cta cac dong dién trong hai
truong hop do su thay doi ctia cac thong so cua mach, ta phai vé hai gian d6 véc to. Hai
gian do nay co chung vécto tong U . Dé giai quyét bai toan nay, ching ta tinh tién hai
gian db lai gan nhau sao cho véc to tong tring nhau.

Ta d biét voi mach RLC néi tiép thi: U =U, +U, +U_ =U, +U . (U, cing

phavai I, con ULC thi vudng pha véi 1 ).

Néu hai dong dién vudng pha véi nhau thi tir giac trén gian d6 ghép 1a hinh chir
R1 :Uch = |1R1 = IZ(ZLZ _Zcz)
re =Uici & LR, = I1(201 _ZLl)

Vi du minh hoa 1: Mot cudn day khong thuan cam ndi tiép véi tu dién C trong mach
xoay chiéu co dién ap u = Ugcosmt (V) thi dong dién

trong mach‘sérm pha hon dién ap u 15; @1 va dién ap hiéu Og .

dung hai dau cudn day la 30 V. Néu thay C; = 3C thi I il
dong dién cham pha hon u goc ¢, = 90° - ¢, va dién 4p
hiéu dyung hai ddu cudn ddy 1a 90 V. Tim U,.

U
nhat. Do do:

A. 125 V. B.6+/5 V.
C.302 V. D.60 V.
Huéng din

Zsc = Zc/3; 1, = 3ly; iy sémpha hon u; i, tré pha hon u;
I, LT,. Hinh chiéucia U trén I 1a U,

Usgc=Uy -Upx=Ur=3Z_-Zc=R (1)
Uic=Uic-Uy =Uxr= Zc-Z. =3R (2)

Tur (1) va (2) = Z, = 2R; Zc = 5R

. U 30+/3
Bandau :U,=1,Z= ZORLZ: 3 xy|R? +(2R-5R)’ ) = Chon D.

RL \/ R? +4R?
Tinh hudng 7: Khi gip bai toan ma R va u = Uycos(ot + ¢) giir nguyén, cac phan tir
khac thay dbi thi 1am thé nao?

Gidi phap:
n , 3 A , Uu UR U
*Cuong do hiéu dung tinh bang cong thirc: | =—=—.—=—co0s¢
Z R Z R
*Khi lién quan dén cong suit tiéu thy toan mach, tir cong thic P=1°R, thay
U UR U u?
| = Ry T Resesta nhan dugc: P _?cos @ =P huiomg COS° @

Chii y: Néu phan tir ndo bi néi tat thi phan tir d6 xem nhw khéng khéng cé trong
mach.
Tinh hudng 8: Khi gip bai toan ni tit L hoic C ma cudng do hiéu dung khong thay
d6i thi lam thé nao?
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Giai phap:
1) Péi véi mach RLC, khi R va u=U, cos(wt+g¢,) giit nguyén, néu biéu thirc cla

i, =12 cos(ot+¢,)

dong dién trudc va sau khi ndi tit C lan luot 1a thi:
i, = I\/ECOS(a)t + goiz)
.+, Z -7
(Du — (pIZ (pll tan (pl — L C
2 ¢ =-
Z, =27, .
Pt ¢, P, =T L
=—12 "1 tang, = —
2 727 R

2) Péi véi mach RLC, khi R va u=U, cos(wt+g,) giit nguyén, néu biéu thirc cla

i = I\/Ecos(a)t +g0i1)

dong dién trude va sau khi ndi tat L 1an luot 1a thi:
i, = 1\/2cos(at +¢,)
L, + O, Z -7
0, = Do+ P o= tan g, = =L ¢
z, =22, 2 1 ZR
a:¢i2;¢’i1 P, =~ taanz:_ c
CM:
) u=U,cos(awt+g,)
1
Trude va sau mdt Cmal, =1, >R +(Z, -2.) =R +2} = 2. =22,
4 Z -7 Z ;
+Trudc : tan g, = =——t=tan(-a)= ¢, =-a=i =1c0s| ot+g, +a
R R e

z .
+Sau:tang, =—=tana =g, =a =i, = Iocos(a)t+qou —aJ
R I

Piz

Py + @,
D, —2
=
o= P — P
2

) u=U,cos(at+gq,)
2
Trudcva saumdt Lmal =1, =R +(Z, -2, ) =R*+ 2. =2, =2Z,

Z - Z .
+Trudc : tan g, = —= C:Fc=tana:>(p1=a:>|lzlocos ot+o,—a
a2

R

Pir

7 )
+Sau :tang, =—<=tan(-a)= ¢, =—a =i, =1,c0s| vt + ¢, +a
R —_—
Pi2
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Py + ¢,
D, —2
=
o= Piz — P
2

Tinh hudng 9: Khi gip bai toan lan lugt mic song song ampe-ké va von-ké vao mot
doan mach thi lam thé nao?

Gidi phap:

*Thong thuong dién trd cua émpe—ké rat nhé va dién trd cia von-ké rat 16m, vi vay,
ampe-ké mac song song voi doan mach nao thi doan mach d6 xem nhu khong ¢é con
von-ké mic song song thi khong anh huéng dén mach.

*S6 chi dmpe-ké 1a cuong d6 hiéu dung chay qua né va sb chi ctia von-ké 1a dién ap

hi€u dung gitra hai dau doan mach mac song song vdi nod.

tan 4
o= R

U=1,/R*+2}
U, =U,

UP=U7+(U -U.)

Mdc ampe - k& song song vdi C thi C bi néi tdt :

Mdic von - k& song song vdi C thi : {

R L c
A B

tangp =

Mdc dmpe - k& song song vdi L thi L bi néi tdt :

z ’ se ~ V
Mac von - ké song song vdi Lthi : {

R L C
i H”U” —3

ChG'y : Néu lan liwot mdc song song dmpe-ké va von-ké vao cudn cam c6 dién
1ré thi c6 thé sir dung gian do véc to.
Vi du minh hoa 3: Pit dién 4p xoay chiéu 120 V — 50 Hz vao doan mach ndi tiép AB
gém dién tré thuan R, tu dién va cudn cam. Khi ndi hai dau cudn cam mot ampe ké c6

dién trd rat nho thi sb chi cta né 1a J3 A.Néu thay ampe ké bang von ké c6 dién tro
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rat 16n thi né chi 60 V, dong thoi dién ap tirc thoi hai dau von ké 1éch pha 7/3 so véi
dién ap hai dau doan mach AB. Téng tré cua cudn cam la
A 40 Q. B. 4043 Q. C.2043 Q. D. 60 2.
Huéng din

. & - A e N . As & U
Khi mac ampe-ké song song voi Lr thi Lr bindi tat: 7, = T 403 (Q).
Khi mic von-ké song song v6i C thi mach khéng anh huéng va U, = Uy = 60 V.
V& gian dd véc to truot, ap dung dinh ly ham s6 cos:

U, =/120° +60° — 2.120.60.cos60° = 60+/3

U 60 60
= =—t =Z =40(Q) = Chon A.

Ze U 603 " 6043

Chay:
I)NéuZ, =ZcthiUc =UL, Ug=U VR.
2) Néu mat C ma I hodc Ug khéng thay doi thi Zc = 2Z,,Uc =2U_ va U =U VR.
3) Néu mdt L ma I hodc Ug khéng thay déi thi Z, = 2Z¢, U, = 2Uc v Ugc =U VR,
Tinh hudng 10: Khi gip bai toan lién quan dén hop kin thi 1am thé nao?
Giai phap :
Phirong phap dai s6:
*Can ctr “dau vao” clia bai toan dé dit ra cac gia thiét co thé xdy ra.
*Can ctr “dau ra” clia bai toan dé loai bo céc gia thiét khong phu hop.
*Gia thiét dugc chon 1a gia thiét phi hop véi tat ca cac dit kién dau vao va dau ra ciia
bai toan.
Duya vao do léch pha cua dién ap hai dau doan mach va dong dién qua
P=¢, &

mach: Z -7
tanp =—+—=<

Néu ¢® = @y - @ =0: mach chi c6 R hodc mach RLC thoa min Zc = Z,.
Néu ® = @y - @i = w/2: mach chi c6 L hodc mach c6 ca L, C nhung Z, > Zc.
Néu ¢ = @y - ¢i = -n/2: mach chi ¢6 C hodc mach ¢ ca L, C nhung Z, < Zc.
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Néu 0 < ¢ = ¢y - ¢j < 7/2: mach ¢6 RLC ( Z_ > Z¢) hodc mach chita R va L.
Néu -n/2 < ¢ = @y - @i < 0: mach ¢6 RLC ( Z, < Zc)hodc mach chira R va C.
Phuong phap svr dung gian do véc to:
*VE gian dd véc to cho doan mach da biét.
*Can ctr vao duy kién bai toan dé vé phrfln con lai cua gian dd.
*Dura vao gian d6 véc to dé tinh cac dai luong chua biét, tir d6 1am sang to6 hop den.

Chay:

(LU, A X =Y (B

1) Néu U2, =U2 +U? thi
L LU,

C

C

2) Néu U! =U? +UZ th

3)NeuU.=U2 +U’ thiu,, LU,.
4)NéuU,, =U, +U, thi U, cungpha U,.

5)Néu U, =|U, —U,| thi U, nguoc pha U, .

Tinh huéng 11: Khi gap bai toan lién quan dén uy dat cuc dai tré hon hodc sém hon
Upn thi l[am thé nao?

Giai phap:
i=1,cosmt
1) Ju, =U, cos(at+g, );tang, _4 Néu uy dat cyuc dai r C
u, =U,, cos(at+ ¢, ) ' A—— B

x \ L. \ . 2
tré hon uy, ve thoi gian 1a T/n (tirc 1a vé pha la 2n/n) thi ¢, = ¢, — il

i=1,cosat

2) Uy =U, cos(ot+ ¢, );tang,, = RC . Néu ux dat cuc dai sém hon uge vé thoi

u, =U,, cos(at+ e, )

) s 2
gian 1a T/n (tic 1a ve pha 1a 2n/n) thi ¢, =@, + i
n

Tinh huf')ng 12: Trong trudng hop

nao thi c6 thé ding gian do véc to dé

fim hop kin? Uy {R} \ 2 ! {Rx

+ V& gian dd véc to cho doan mach da

biét. UX {L 7

+ Cén ¢l vao du kién bai toan dé vé ] CX (Z,>2Z.) 7
han con lai cua gian do. oL =~ (7. <7
p ¢ g ] UX{C ( Lx Cx)

+ Dya vao gian d6 véc to dé tinh cac

dai luong chua biét, tir d6 1am sang to
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hop den.

Néu hop kin chira 2 trong 3 phén tr (dién trd thuan, cudn day thuan cam, tu dién)
méc nbi tiép thi cin cir vao gian do véc to ta s& xac dinh duoc nd chira nhitng phan tir
nao.

Tinh hudng 13: Lam thé nao dé tinh gia trj tirc thoi?
Gidi phap:

Khi lién quan dén gia tri tirc thoi ctia u va i thi trude tién phai viét biéu thirc
cua cac dai lugng do trudc.
Vi du minh hea: Cho mot mach dién khong phan nhanh gom dién tro thuan 40/ V3o,
cudn day thuan cam c6 do ty cam 0,4/ (H), va mot ty dién c6 dién dung 1/(8w) (MF).
Dong dién trong mach c¢6 biéu thuc: i = Iocos(100mt - 27/3) (A). Tai thoi diém ban dau
dién ap hai dau doan mach c6 gia tri -40 \/5 (V). Tinh Io.

A. 6 (A). B. JL5 (A). C. V2 (A). D. V3 (A).

Huéng din
. Z:./R2+(ZL—ZC)2:%Q
Z, =0l =40(2) 2, =~ ~=80() = 3

@ Z -Z
tang = LR C:—\/§:>¢:—%

2
i = 1,cos (mom - ?”j
- 2 80
u=1,Zcos (1007zt - ?ﬂ + (pj =1,—=cos (1007t — )

NG

Uy = 1o 59 £05(1007.0— ) = 4052 (V) = I, = /L5 (A) = Cheon B.

NG

Tinh hudng 14: Khi gip bai toan gia tri tirc thoi lién quan dén xu hudng ting giam thi
lam thé nao?
Gidi phap:

Déi voi bai toan dang nay thong thudng 1am nhu sau:
*Viét biéu thirc cac dai lugng co lién quan;
*Dira vao VTLG va xu huéng ting giam dé xac dinh (ot + ¢) (ting thi nim nira dudi
VTLG, con giam thi & nira trén);
*Thay gia tri cia ot vao biéu thirc can tinh.
Vi du minh hoa: Pit vao hai ddu doan mach gdm cuén day c6 dién tro thuan R va
cam khang Z, = R mic ndi tiép vai tu dién C mot dién ap xoay chiéu, dién ap hiéu
dung giita hai dau day va giira hai ban ty dién lan luot 12 Uy = 50 (V) va Uc = 70 (V).
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Khi dién ap tuc thoi gitra hai ban ty dién c6 gia tri uc = 70 (V) va dang tang thi dién ap
tire thoi gitta hai dau cuon day co gia tri la
A.0. B.-50/2 (V). C. 50 (V). D.504/2 (V).

Huéng din
Z V4
tangoRL 2?213 (o :Z

Néu biéu thirc dong dién 1a

u, =702 cos(a)t —%) (V)
Uy, = 50\/§cos(a)t +%)(V )

2 4 Theo bairauc =70 V va dang ting nén nam nira dudi

i=1,cosmt =

T x

VTLG ot —% = —% = ot :% . Thay gia tri nay vao ug_ ta duoc:

Up = 50\/§cos(a}t + %) = 50\/5005(%+%j =0 = Chon A.

Tinh huéng 15: Khi gip bai toan lién quan dén cong cac gid tri dién ap tirc thoi thi lam
thé nao?
Giai phap:

Thuc chat cong cac gia tri dién ap tirc thoi la téng hop céc dao dong diéu hoa.

Ta can phan biét gia tri cuc dai (U, lo ludn duong), gia tri hiéu dung (U, I
luén dwong) va gia tri tirc thoi (u, i ¢6 thé am, duong, bang 0):
UZ=UZ +(U, —U,. ) UP=U2+(U, -U.)"; u=u, +u_+u, [“_L:_“_cJ

ZL ZC

Tinh hudng 16: Khi gip bai toan lién quan dén téng hop cac dao dong diéu hoa trong
dién xoay chiéu thi lam thé nao?
Gidi phap:

Néu A, B, C theo dung thir tu 1a ba diém trén doan mach dién xoay chiéu khong
phéan nhanh va biéu thirc dién ap tirc thoi trén cac doan mach AB, BC lan Iuot 1a: upg =
Ugrcos(ot + 1) (V), Usc = Ugacos(mt + ¢7) (V) thi biéu thirc dién 4p trén doan AC 1a
Uac = Uag * Ugc.

Uo2 :U021 +U022 +2U Uy, COS(¢2 - ¢1)

Cach 1: tangp = U, sing, +U,,sing,

U, cose +U, cosg,
Cach 2: u,, =U Zo +U ,Zp, +...

Tinh hudng 17: Dya vio d4u hiéu ug vudng pha v6i u, va uc dé tinh cac dai luong
khac nhu thé nao?
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Giai phap:
. . g T
*Hai thoi diém vuong pha t, —t, =(2k +l)Z:> X'+ x; = A%

2 2
*Hai dai lugng x, y vuong pha [L] + (LJ =1.
X leIBX

%) ()
25) (a5)

Chua ¥: Vi Ug vudng pha véi u VA Uc nén & mét thoi diém nao dé ug = 0 thi
|:UL =U, ,u.=-U

Chang han ug vudng pha v&i u, Va uc nén:

oL'™c ocC

u =-Ug U, =+U,
Tinh huong 18: Dya vao dau hiéu uay vudng pha vai upmg dé tinh cac dai lugng khac

nhu thé nao?

Gidi phap:
2 2
(u_] {U_J i
uAM J‘ uMB = UOAM UOMB
UOZAM +U§MB :UU2
Chuy:
1) Piéu kién vuéng pha cé thé tra hinh duéi biéu thirc L = rRC
L z, -Z,
= IR =E= L, =>— —=-1=tang, tang,. =-1=u, Lu,
2R gea 12 2 c -
2) Tir diéu kién R =r> = LICsuy ra u,, Lu,,. Ao ] I—éﬂﬁm—&
. U
sing=—" Us MEB B
AM :tanﬂzﬁ—M=m=tana Sa= 4 v i
cosf=—- — 7
MB MB 2 g,
= ¢ =2a —90° = cosp = sin2«a
B
Ty M &

3) Khi L thay doi dé U\ ax thi U, LU (Ugc va U la hai canh ciia tam giac vudng con

U max la canh huyén, Uk la dwong cao thudc canh huyén):

2
Upe u Y 1 11
+ =Lt =
U2 u+/2 Uz U* U’
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4) Khi C thay d6i @ Ucmay thi L]RL LU (Ugy va U la hai canh ciia tam gidc vudng con

Ucmax la canh huyén, Uk la dwong cao thudc canh huyén):

ol i
u.v2) uv2) Tug vt
5.5. BAI TOAN LIEN QUAN PEN CUC TRI

Dé tim gia tri 16n nhit va nho nhat ciia mot dai luong (Z, 1, Ug, U, Uc, Uun, P..))
khi c6 mot yéu td bién thién thong thudng lam theo cac budc sau:
Buwdre 1: Biéu dién dai lugong can tim cuc tri 1a mot ham cua bién sd thay ddi R, Z,,
Zc, (,0).
Buwdée 2: Dé tim max, min ta thuong dung: Bét dz?mg thirc Cosi (tim R dé Pmax) hodc
tam thue bac 2 (tim o, Z, dé Upmax, tiM ®, Z¢ dé Ucmax) hoac dao ham khao sat ham
s6 dé tim max, min (tim Z, d& Urpmax, tiM Z¢ @& Urcmax). Riéng ddi v6i bai toan tim
U Lmax khi L thay ddi hodc tim Ugpmay khi C thay dbi thi c6 thé dung gian d6 véc to phdi
hop voi dinh 1i ham sb sin. Dac biét, 1an dau tién tic gia ding bién d6i ham luong giac
dé tim dé U s khi L thay d6i va U cpax khi C thay doi.

Mot bai toan c6 thé giai theo nhiéu cach nhung thuong chi ¢6 mot cach hay va ngan

gon. Vi vay, nén tranh tinh trang “Dung dao mé trau dé cat tiét ga’.
*Bat ddng thire Cési
Néu a, b 14 hai s6 dwong thi
(a+b),, =2vab

a+b>2.Jab = a+b dau“="xayrakhia=b

(Vab),,, =

Khi tich 2 s khong dbi, tong nho nhit khi 2 sé bang nhau.
Khi téng 2 s6 khong d6i, tich 2 sb 16n nhat khi 2 sb bang nhau.

2
R+%22|ZL—ZC| déu “=” xdy rakhi R=|Z_-Z_]|

(R+r)+M>2|Z ~Z.| du“="xayrakhi R+r=[Z -2
(Rer) o Y ST

*Tam thirc bdc 2: y = f{x) = ax’ + bx + ¢ (a #0)

¥

¥min
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. -b ~-A  4ac-b’
a > 0 thi tai dinh Parabol xg = — €O Ypmin = — =
2a 4 4a
. -A  dac-b* . -b
a<O0thlymy = —= khixg = —
4a 4a 2a
*Dao ham khao sat ham s6
Ham sb y = f(x) ¢6 cuec tri khi £(x) =0
Giai phuong trinh £(x) =0
Lap bang bién thién tim cuc tri.
Néu ham sb déng bién hoic nghich bién trén mot doan ¥
[a, b] thi max va min 1 hai gia tri cta ham tai hai ddu mat d6.  f(b)
VD: Trong doan [a,b]: f(a)
f(b) 16n nhat.
f(a) nho nhét. 0 a b
*Bién doi lwong gidc
. a b .
y =acosx+bsinx=+va? +b? | ————c0s X + ————sinx
Ja® +b? Va® +b?
cos @, singy
. b
y=va’+b? cos(x—g,) véi tang, =—
a
Yo = Va% +b% khix = oq.
Tinh hudng 1: Khi gip bai toan R thay d6i dé P cuc dai thi lam thé nao?
Gidi phap:
*Mach RLC
U 2
2 2 2 P =——
P=1"R= 2 2R 2 o 2S2|ZU 7 " 2|ZL_ZC|
R*+(Z, -Z Z -7 -
( L C) R+( L C) L c R0:|ZL_ZC|
R
Dang dd thi cta P theo R:
I)
v - B &k o
) RR, =(Z,-Z.) - R; ._.?5__:_\_._'
o ; b s i A

Rk
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. o U’R
bé tim hai gia tri Ry, R, ¢6 cung P thi tir P=—————
R2+(ZL_ZC)
2
u? , Rlez(ZL_Zc) =R<)2
= R*-—R+(Z_-Z.) =0, theo dinh Ii Viet: U2
P R1+R2=F

R=0=P, =0
2

o , U
Ttr do thi ta nhan thay: {R=R =P, “or

max
0

R=w=P. =0

ZL_ZC

Binh ludn thém: tang = =tl=>p= i% = Luc nay dong dién léch pha so voi

0
dién dp la m4.
U

U
| = =
R02+(ZL_ZC)2 RO\/E

Y
J2
Chil y: Khi ¢6 hai gid tri Ry VA R, dé c6 ciing P thi cé thé gidi nhanh khi dwa
2
Rlez(ZL_Zc) =R§ 2
vao: 2 va P =

R1+R2=UF 2R,

Tinh huéng 2: Khi gap bai toan R = R; va R = R, sao cho ¢; + @, = /2 thi lam thé
nao?

U?=U2 +(U, ~U.) =Ug =U, -U,|=

Giai phap:
2
5 RR,=(Z, -Z.) =R?
1) Khi c6 hai gid tri Ry va R, d¢ P, =P, =P thi: U
R +R,=—
Z -Z. 7 -7, ju
= ———=1=tang tang, =1=> ¢, +@, =—.
R1 R2 (2] (2 [ >
2) Pio lai: Néu g1 + 9, =% thi B =P, —=p—_
ctl. ¢1 (02 2 1 2 R1+R2.

Tinh hudng 3: Khi ding d thi dé so sanh cac gi tri Py, P, va P5 thi cAn phai luu y
diéu gi?
Gidi phap:
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Dé so sanh cong sut toa nhiét ta co thé dung dd thi P theo R. Dua vao do thi ta

s& thay:

*R cang gin R, thi cong suét cang 16n, cang xa

Ry thi cong suit cang bé (R, :|ZL —ZC|); - P
*Py =P, =P thi R =|Z, ~Z.|=RR, 2

{Rge(Rl;Rz):%>P

P
R3Q[R1;R2]:>P3<P ‘ \

Chay:
1) Dé so sanh P3 VA Py ta c6 thé dimg phwong 2% %

R

phép “gidang ddy” nhw sau: Tir Py ké dwong song song voi truc hoanh néu P, trén day
thi P, > P3 va néu dudi day thi P4 < Ps.

2) Pé tim céng sudt I6n nhat trong s6 cdc cong sudt da cho, ta chi can so sanh hai gid
tri gan dinh nhat bang phwong phdp “gidang dady”.

Tinh hu(“')ng 4: Khi cudn day c6 dién trd r thi tinh cong suit cuc dai trén toan mach,
trén r va trén R nhu thé nao?

Gidi phap:
Khi cudn day c6 dién tré thuan thi cong suat tiéu thy trén R va car.
u’r
2 2 P - -
*Prz|2r: zur 7 S 2 o 2 - r2+(ZL_ZC)2
(Rery+(z-z) vz |,
or
U’R :
*p =|2R= R r C
' (R+r)2+(ZL_ZC)2 A Z M \'_E'
UZ
2 2 P P —
PR _ 2 U . < U Rmax 2ROR +or
rr+(z,-z 2 -z ¥
R (;e ) g 2z -z, ) o S e
2 2
*P=1’(R+r)= UZ(R”) —= v — (xét r<|z, -Z.])
(R+I’) +(ZL_ZC) (R r)+(ZL_ZC)
(R+T)
UZ
u? u? P =515 577
P= (Z _7 )2 32|Z _7 | 2|ZL_ZC|
(R+r)+ﬁ - R +r=z, -2
U?(R+r)

Néu hai gia tri Ry, R, ¢6 cung P thi tir P =

2

(Rr) +(2, - Zc)
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2

:(R+r)2—UF(R+r)+(ZL—ZC)2=0

(R+r) (R, +1)=(Z, _Zc)z =(R, +r)2

Theo dinh 1i Viet: U
(Ro+)+(Ro+r) =2

Dang dd thi cua P theo R:

P (7 3
\ 7 R+r)\R,+r)=(Z, —Z.) =(R,+r
Tur d6 thi ta nhén thay: o ) ) (Uz )y )
2(R,+7) \ (R+r)+(Ry+r)=—
U’r P P
R=0>P=——"—"—" |
r’+(z,-2,) o
iz, Z.,]1
UZ
R=R =P, =——"—
2(R,+r)
R=w=P, =0 R
R R, R,

*Trong trudng hop I > |ZL - Zc| thi d6 thi P theo R ¢6 dang nhu hinh sau.

(\;.P
\ )
U?r
A . 4 R:0:>Pmax:—2
Tur d6 thi ta nhan thay: r’ +(ZL —ZC)
R=w=P, =0

Cdch nhé nhanh: Céng sudt trén bién tré cwc dai khi bién tré = tong tré phan con

RO = Zci)n lai

lai: u?
PRmax =
2( RO + Rc()nlai )
Binh lugn: Sau khi tim dwoc r va |ZL - ZC| ta tinh dwoc cac gid tri cong sudt cuc dai

trén R, toan mach va trén r:
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UZ
R=R=>FRu="TT"
2(R1+r) Rmax_R2+r
U2 PmaX R1+r
R=R, =P =——7— =
’ ™ 2(R2 +r) Prmax _ Zr(RZ +r)
2 P r+(Z -2.)
RZOﬁRmax:Lz ( L c)
r2+(ZL_ZC)

Tinh huéng 5: Khi ding gian d6 véc to dé giai quyét bai

04N Pryay thi lam nhu thé nao? R Z i

Gii phép: g e v B
Khi Prmax thi R = Zcon 1ais néu vé gian dd véc to ta s& dua vao tam giac cén trén

o . . i 05U R U
gian d6. Tam giac AMB can tai M nén: cos¢g = Cos%—l" = T = 7 = UR

R

Tinh hudng 6: Khi gip bai toan R thay ddi lién quan dén cyc tri I, Ug, Uy, Uc, Uy,

Ugre, U c thi 1am thé nao?

Gidi phap
*1, UL, Uc ludn nghich bién theo R
o U {UL _1z, 1.U,.U,
R*+(z, -2.)" Ue =12
T
R=0=1 -—9 2. - 2|
"z, -z| _ vz, R
Cmax |Z|_ _Zc| 0
R=ow=I_=0U . =0U_. =0

*Ug ludn ddng bién theo R
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UR=|R=+2 N
1+(ZL ;zzc)
R=0=U,, =0 |
{R:oo:URmasz R
)

(
*Ug. ludn nghich bién theo R khi Z¢ < 2Z, va luén ddng bién khi Z¢ > 27,

u
R*+2Z]

;
u, =12, =U ——M
RL RL R2+(ZL_ZC)2 {
z, v
R=0=U_, =U————
Z, >2Z.
S =

R=w=U, =U R
0

*Ugc ludn nghich bién theo R khi Z, < 2Z¢ va luén dong bién khi Z, > 2Z¢

U
R*+22

RL
J.=1Z_=U ———
Zc U
R=0=>U_,=U——— o
|Z|__Zc| e

R=o=U,=U R
0

*Céc trueomg hop dé thi hay khai thac

UR
U, =IR= =UVR & Z_ =7, (mach cong huong!)
R +(2, -2 )
R*+2; o
Uy =12y =U | m——F5=UVReZ =27 (Zcradi=2lanZ o lgi)
R +(ZL_ZC)
R2+Zé . 2 o .
Up =12 =U |— ~=UVR&Z =2Z_ (Z radi=2ldn Z: ¢ lgil)
R +(ZL_ZC)

Tinh hudng 7: Khi gip bai toan L hodc C hodc o thay ddi lién quan dén cong hudng

thi 1am thé nao?

Giai phap? R Lr C|—°
A M N B




https://thi247.com/

*Pieu kién cong hudng:

u U
I = =max =
SR w(z-zy T ReT U
U =1_R/= = R
Rmax max\/_R+r UCZI
U 2
Prmale:'lax :(R+I’j r URL=I
U 2
PRmaleriaxR:[ jR URC:
R+r
u’ U =
Pmaleriax(R_i_r): e
R+r
Chay:

2
U khi R, =2, -Z].

Khi R thay doi thi P =
2R

0
, u?
KhiL, Cva @ thay doi thi P_, = khi z =Z..

Tinh huéng 8. Khi gip bai toan L thay dbi dé

UL max thi phai lam thé nao?

L™ "max“L T

U
Z, = z,
R+r
U
Z. = Z
max —C R+I’ C
U [ -7
maxZRL= R2+Zf
R+r
u — -
maszC= R2+Zé
R+r
U
maxZLC :E|ZL _ZC| :O

C
A-—é—hﬁl—| %B

Gidi phap:
) Uz Uz
Cachl:U =1z = L - L
JR+(z -z.) (R +22)-22.2,+2
U U
u = = - =max <
1 1
\/(R2+z§)2—2zc+1 Jax s
ZL L
. b 1 Z R?+Z72
ca’+bx+c=mneox=-—o —=——=7 = c
2a z, R*+77 .
s . uz ) U,R?*+2Z2
Thay biéu thirc Z vao U, = L tinhra: U, =———%

\/R2 + (ZL - Zc )2

Céch 2: Dung gian do véc to

R
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UL‘
B U
G| I U - v
ALy Ue Ml T Ur3op a
— || : h .
Ulu, S GRC C
Ue S
o
N
i R

Taco: sin AM A
. o= = =
AN ZAN \IRZ +ZC2

Ap dung dinh 1y ham s6 sin cho tam gidc ANB:

U U U sin 0T
ooy =2 ek g0 = U LU,
sinf  sina sina

v _UW/R2+ZC2
Khide: 4 Sine R

R*+2Z2

AN’=MNNB = Z% =Z2,,Z, R +22=2.2 =2 =
C
U’=U’+U.+Ui o a’= b’ +c’
%/_/
Uk
(U -U )eh*=bc
(U -U.)e b’ =ab’
1 1 1 1 1 1
TRRTERT R

RC

Héqui: U, U LU

v

Cach 3: (Cho dén thoi diém sdch ndy xudt ban chuwa c6 sach ndo gidi theo cach nay!)
zZ -7
Tir cong thire: tan(pzfz Z -Z.=Rtanp=7Z =Rtanp+Z,

uz, _U(Rtanp+Z.) U

U = = =—(Rsing+Z_. cos¢
TRz ReRm, RO

U 7. 2 Z;
=~ JRE+zE| Lo
R LR+ 22

véi tang, = R
O—_.
ZC

U = cosg +

R . U -
Wﬂn@ :E R2+Zé COS(¢—¢O)
C
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Dé Upmax thi @ = go khi do: U =UE’/R2 +2Z2

VéiL=1, valL= L, ma U= U|_2, tr d6 suy ra: COS((pl - (po) = COS((pz - (po), hay
(91 - 9o) = (92 - Po) = @o = (p1 + p2)/2 (Péy 1a mot két qua doc dao!).
Chu y: V&i cac bai toan chi lién quan den cac U hodc cdac do léch pha ta nén
diing gian do véc to dé tim nhanh két qua.
Tinh hudng 9: Khi gip bai toan C thay d6i dé Ucpax thi phai 1am thé nao?

s 7 . C
Giai phap: R L N
Cach 1: A B

uz uz
U, =12, = < - c

JR+(z -2.) |(R*+2)-22.2, +2

U U

U, = :\/ - =max <
\/(R2+Zf)12—22L1+1 ax’ +bx+c
C C
1 z R*+Z2;

ca’+bx+c=mne x=——e —=—"1—-_=7 i

2a  z, R:+z2 ¢

L L

. . uz . UR?+2?
Thay biéu thirc Z¢ vao U, = £ tinhra: U, =————
R*+(Z,-Z.) R
Céch 2: Dung gian do véc to.
N
bl
> a
.1 b
h !
— C
Uc
C
B
Z R

Taco: sina = AM _Zw _
AN ZAN N, R2 + Zé

Ap dung dinh 1y ham sé sin cho tam gidc ANB:

U, u _Using

X = :>UL X
sinf  sina sina

=max < f=90"=U LU,
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U UJR +2Zf

Cmax

Khi d6: Slna R
2 2 2 2 R2 +Zf
AN =MN.NB & 2, =2, Zyy &R +2[ =22, =2, =—
L
H¢é quad:

UZ=U?+U +U} < a’= b’ +c
E,_/
Un
(U, -U ) h®=bc
(U, -U )b’ =ab’
1 1 1 1 1 1

Uz U? U2 h b ¢

RL

Chii y: Dé dé nhé thi nén “suy nghi” vé tinh doi ximg L véi C:

, UR*+2Z R? 4+ 72
Khi Lthay déi =>U, =—Y—S =7 = SEPEN

- U.lu
Lmax L RC
R Z.
) U/R*+2Z? R2+Z72 L
KhiCthayd‘éi:UCmaszchcz > toU LU

L

Cach 3: (Cho dén thoi diém sach ndy xudt ban chwa c6 sach ndo gidi theo cdch nay!)

Z -7
Tir cong thire: tan(pzfz Z -Z.=Rtanp=7Z.=7Z -Rtang

U, = Uz _U(z —Riang) U(—Rsin¢)+ZLCOS(p)
\/RZJF(ZL_ZC)2 ~ JRE+R?tan? g
_U = R . U 2 2
U R+ ——C0Sp ———————=SIngp |=—,/R"+Z; cos(p+¢
c = m Rz TRV R eslore)
voi tan g, = —

L

Dé Ucmax thi ¢ = -¢o khi do6: U, —UE\/R2+ZE

V6i C=C;vaC =C, maUc; = Uy, tir d6 suy ra: cos(e; + ¢g) = cos(¢z + ¢o),
hay (g1 + @o) = -(p2 + Po) = |0 = (@1 + ©,)/2] (Pay 1a mot két qua doc déo!).

Chii y: Néu mach c6 nhiéu dién tré thuan thi khi dp dung cong thire trén can thay

R=)R.

Chit y: Khi thay doi C dé Ucmay thi dong dién sé sém pha hon dién dp la a sao cho:

U, R
tang=—F=—
Z

L L
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Tinh hudng 10: Khi gip bai toan L hodc C thay dbi dé tong cac dién ap hiéu dung cuc
dai (Uam + Upg) thi phai 1am thé nao?
Giai phap:
Khi ding gian db véc to dé tim Uy pay khi L thay d6i hodc Ucmax khi C thay dbi
b
sinA sinB sinC
kién d€ (b + c¢) = max thi ta 4p dung tinh chat cta day ti s0 bang nhau:

ta da dung dinh ly ham s6 sin: . Néu bai toan yéu cau tim diéu

a b c b+c b+c

iNA sinB _sinC _si inC .. B+C _B-C
sinA sinB sinC sinB+sinC 2sin + cos

Tinh hudng 11: Khi gip bai toan hai gia tri Ly va L, ¢6 ctng |, Uc, Ug, P thi 1am thé
nao?

Giai phap:
Vilj=1nén 2, =2, :>\/R2 +(2,-2.) :\/R2 +(2,-2.)
=(2,-2.)=-(2,,-2.)=>Z, =%

R R
2,=72,>—=——=>C05¢, =C0SQ, = @, =0,
1 2

Cha y: Khi L thay d@6i hai gid tri Ly va L, c6 cung 1, Ug, Ug, P thi

Z. . +Z N gy
1) Z. =——"% va khi ¢éng huong (Inax, Ucmaxs Urmaxs Pmax) thi Zio = Zc. Tir do suy
Z.,+7 +L
ra: Z,,=———=*=%=1, = Ltbh
2 2
=+a>0
& (khi L, > L,)
R R p,=-a<0
2)Z,=2,=>—=——=>C08¢, =COSQ, = @, =—@Q, =
Zl Zz ¢ =—a< 0 i
(khil, <L,)
p,=+a>0

Dong dién trong hai truong hop léch pha nhau la 2o
Chay:
1) Khi L thay déi d@é so sanh cdc gid tri |, P, U, Uc c6 thé ding do thi ciia chiing theo
Z.. Dwa vdo dé thi ta sé thdy:
*7, cang gan Zio thi |, P, Ug, Uc cang I6n, cang xa thi cang bé (Z,=2:);

_ZutZ, {ZL36(2L1;2L2)3I3>|

*|1 = |2: | thi ZLO ZZC
2 ZLSE[ZLl;ZLZ]:>|3<I
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2) Pé so sanh P3 VA Py ta c6 thé ding phwong phdp “gidng ddy” nhw sau: Tir Py ké
dirong song song voi truc hoanh néu Py trén day thi P, > P va néu dudi ddy thi Py <
P3.

3) Pé tim cong sudt lom nhat trong s6 cdc cong sudt di cho, ta chi can so sanh hai gia
tri gan dinh nhat bang phwong phdp “giang dady”.

Tinh hudng 12: Khi gip bai toan hai gia tri C; va C, ¢6 cuing I, U, Ug, P thi 1am thé
nao?

Gidi phap:

*Vily = I, nén 21:ZZ:>\/R2+(ZL—ZM = /R2+(ZL—ZC2)2

J

:>(ZL _ZCI):_(ZL -Z

R R
Zl:Z2 :—:—2COS¢1 =C03¢2 :¢1:_¢2
1 2

Chii y: Khi C thay d6i hai gid tri C; va C, c6 cing 1, UL, Ug, P thi

Z Z N Ny
1) 7, =252 4 ki eong hueong (s, Ucmar Urmaxs Pma) thi Zeo = Z4. Tir d6 suy
Z z 2CC
ra: Zco:r—ELi——QL::»CO::———LJL
2 C,+C,
=+a>0
{‘”1 (khi C, <C,)
R R 9, =—a<0
2)Z,=2,=>—=——=>C08¢, =COSQ, = ¢, =—p, =
Zl Zz ¢ =—a< 0 .
(khic, >C,)
@, =+a>0

(C cang nhé thi Z¢ cang 1ém 1am cho u cang tré va nguoc lai!)
Dong dién trong hai truong hop léch pha nhau la 2c.
Chay:
1) Khi C thay doi dé so sanh cdc gid tri |, P, Ug, UL ¢ thé ding do thi cia ching theo
Zc. Dya vao do thi ta sé thay:
*Zc cang gan Zeo thi |, P, Ug, UL cang I6n, cang xa thi cang bé (Z,,=2.);

_Zc1+zcz Zc36(201;zcz):>|3>|

2 ch & [Zc1; z

2) Pé so sanh P3 VA Py ta c6 thé ding phwong phdp “gidng ddy” nhw sau: Tir Py ké
dwong song song voi truc hoanh néu P, trén day thi P, > P3 va néu duoi day thi Py <
Ps.

3) Pé tim cong sudt 1om nhat trong s6 cdc cong sudt di cho, ta chi can so sanh hai gid
tri gan dinh nhat bang phwong phap “giang day”.

Tinh huong 13: Khi khi gdp cac bai toan hai gia tri L; va L, c6 cung Uy; hai gia tri C;

*|1: |2: | thi ZC0 IZL

el= <l

va C, cd cung Ug; hai gia tri m; va o, ¢ cung I, P hodc c6 cung UL hodc c6 ciung Uc
thi 1am thé nao?
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Giai phap:
Bay gio chiing ta can nhé lai nhitng két qud chinh da hoc:

: N s N Z Z
*Khi L thay d6i hai gid tri Ly va L, ¢6 cing I, Ug, Ug, Pthi Z,, = Z, = %

: N Lo N z YA
*Khi C thay doi hai gia tri Cyva C,cocung |, U, Ug,Pthi Z_ =2, =%

; . R?+ 22
*Khi L thay d6i Upma khi Z,, =——2¢

C
R*+2Z}

L

*Khi C thay @i Ugmax khi Z, =

L
Pé gidi quyét thém logi bai todn hai gid ciia bién s6 cho ciing mét gid tri ham

$0, ching ta nghién ciru thém “Phwong phdp danh gia logi ham so” cua thay gido

Nguyén Anh Vinh sau day.

+Ham tam thtrc bac 2 : y = f(x) = ax® + bx + ¢

o . . . . -b
* (Gia tri cua x lam y cuc tri mg v6i toa o dinh x, = 2—
a

* Hai gia tri X1, X, cho cung mot gia tri cia ham y, theo dinh 1i Viet: x +x, =—
a

1 .
Tir do suy ra: |X, = E(Xl + Xz) va goi la quan hé ham tam thirc béc 2.

A b
+Ham s0 ki€u phén thuc: y = f(X) =ax+—
X

A S . b
*MOt cuc tri ciia y ung v6i X, =, |—
a

* Hai gié tri x4, Xo cho cung mdt gia tri cia ham y thi n6 1a 2 nghi€m ctua phuong trinh:

y:ax+9:>aX2—yX+b:0,theodinhh'Viet: X1X2=E.
X a

Tur d6 suy ra: X, =+/%X, | va goi la quan h¢ ham phan thirc.

Trong cac bai toan dién xoay chiéu, mic du cac dai lugng (I, P, Ug, U, Uc)
khong phu thudc vao R, Z|, Z¢, © tudng minh 1a ham béc 2 hay la ham phéan thic
chinh tic nhu trong toan hoc, nhung no co biéu thirc dang “twong tu” theo mot ham mil
hoac kém mot vai héng s6 nao do. Lic do chiing ta van c6 thé quan niém noé thudc mot
trong hai loai ham trén. Cu thé nhu sau:
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U°R u? o
*P=1°R= — = —, P phy thudc R theo kiéu ham phan thic
R+(z,-2.)  (2.-Z.)

nén: R, =RR, =(Z, -Z|.

2
R
w2 Y , P=1"R= Y —,
Z 1 2 )
R*+| oL ——— R*+| oL ——
wC aC
R R . R 2 A ,
cos @ :E = , I, P va cosg phu thudc o theo kiéu ham phan thuc
1
R? +(a)L—j
oC
N 1
neén: @, = oo, = |-~
) U U .2
*l=—= = , I phu thudc Z_ theo kiéu ham
Z Rz -z) (zi-2z.2 +(RP+22)
Z.+Z
tam thic bac 2 nén: Z :“TLZ: Z..
U U U .2
l=—= = , I phu thudc Z¢ theo kiéu ham
Z R4z -2.) \/zj—zszc+(R2+zf)
Z.,+Z
tam thirc bac 2 nén: Z, =% =Z .
uz )
*UL = |ZL = = - = , UL phu thudc 1/Z, theo
2 _ 1 1
VR +(2,-2,) (RP+22) =, -2z, = +1
L ZL
1 1
1z, z, oz
kiéu ham tam thtrc bac 2 nén: —— =" ~t2 — ——.
Z,, 2 R? + 27
uz U
*Uc = |Zc = & - = , Uc phu thude 1/Z¢ theo
2 _ 1 1
\/R +(ZL Zc) (R2+Zf)f2—22Lf+1
ZC ZC
1 1
1z, z, z
kiéu ham tam thutrc bac 2 nén; —— =—¢~¢2 =
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U 1 U
*U, =127, = —= , Uc phu
1 2 wC L RZ
R? +| oL ——— L’C’0" -2| ——— |C?0’ +1
wC c 2
: o’ + o)
thudc o theo kiéu ham tam thirc bac 2 nén: ) = % :
U U
*U =12 = ol = , UL phu
) 1Y 11 L R*)1 1
R +| ol - T |
wC L'C* @ C 2 )lw
1 1
: 1 o @
thudc 1/o? theo kiéu ham tam thirc bac 2 nén: —=— 5 2
wO
Chay:
1) Khi C thay déi dé so sanh cdc gia tri Uc cé thé ding do
U
thi U, = theo x=Z:'. Dua
1 1
\/(RZ +22)25-2Z, —+1
ZC ZC
vao do thi ta sé thdy:
* X cang gan X, = Zgg thi Uc cang I6n, cang xa thi cang bé
Rz + Z2 x] x.\ x:
(Zey=—5 =)

L

*Uc1 = U =Uc thi X, 2%
2) Dé so sanh Ucs va Uy ta c0 thé ding phuong phap “giang day” nhie sau: Tir Ucs ké
dwong song song voi truc hoanh néu Ugy trén day thi Ugs > Ucs va néu dudi day thi
Ues < Ucs . , , , ,
3) bé tim Uc lon nhat trong so cac gia tri da cho, ta chi can so sanh hai gia tri gan
dinh nhat bang phwong phdp “giang ddy”.
Chay:
1) Khi R khéng doi va hai gid tri ciia L hodc C hodc @ ma |, P, Ug khéng thay doi thi

R R p=a>0 |@=-a<0
Z,=7,=>—=—=>C0S¢, =COSQ, = V)
Z Z o, =—a< |g,=a>0

{x3 e(x:%)=Ug, >U,
X &[%%,]= U, <Us

1 2
Dong dién trong hai truong hop léch pha nhau la 2 c.
2) Chung ta nho lai cdc cong thire gidi nhanh sau ddy:
# Khi R thay doi hai gid tri Ry va R, ma ¢ cling P thi Ppay khi: R, =/RR, .
& Khi L thay doi hai gid tri L, va L, ma
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. L
*66 ciing 1, Uc, Ug, P thi e, Ucmax, Usmass P Khi L, =%.

PN . . 2L L
*c0 cung Uy thi Uy pax khi: L :#.
L+L,

& Khi C thay doi hai gid tri Cy va C, ma

P N . 2CC
*co cung I, Uy, Ug, P thi Inax, Uimax, Urmaxs Pmax khi: C, = =i

C +C

2

PN N . C +C
*c6 cung Uc thi Ugmay khi: C, :172.

& Khi @ thay doi hai gid tri oy Va @, ma

*Cé Cl:]ng I, UR, P thi Imax, URmax, Pmax khi: 0)0 = a)la)z .

2 2
P N . ., + .
*c6 cling Ug thi Ucmax khi: @) = —=2—=.

L, O +o

*¢06 cung Uy thi Upmay khi: o, =%.

Tinh hudng 14: Khi gip bai toan o thay doi lién quan dén dién ap higu dung thi lam
thé nao?

Gidi phap:

Bai toan: Mot doan mach dién xoay chidu gom dién tré thuan R, cuén day thuin cam
(cam thuﬁn) ¢6 d6 tu cam L va tu dién c6 dién dung C mic nbi tiép. Pat vao hai dau
doan mach trén mot di€n ap xoay chiéu ma chi c6 tan s6 goc o la thay ddi duge. Tim o
dé dién ap hiéu dung trén tu cuc dai (Uc) hodc trén cudn cam cyc dai (U,).

& Diéu kién dién dp higu dung trén tu, trén cudn cdm cuc dai.

LR ;
bat Z =,|——-—-goilatrd to.
c 2

Dinh li BHDI: 1) Uc = max < Z, = Z.. ("C max = L to")

1
A

2)U =max < Zc = Z.. ("L max = C t0")

1
Ui
. oC U
CML: U, =127, = = = max
1 2 L R2
R +| oL ——— I’C?0' —2| ——— |C? 0’ +1
oc) |7 e 2)7 T
\—W—_J
b
L R?
b c 2 R Z
<:>x=——<:>a)2:¥:>a)L: ———>=|Z, =7, |= |0 =—F
2a L CcC 2 L
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UwlL U

CM2: U =12z = = = max
, 1Y 11 L R*)1 1
R +| oL ——— ﬁ—A—Z —_— 72724-1
aC L°C o, c 2 LQH .
a 2%/—/ X
X b
L R?
b 1 c 7 1
SX=——>—= —=7 == |=>|0o =——
2a @ 1 oC L zC
c?
H¢ qua
@ ZTZ ZTZ .. N A N, Z N
1) —== = (VGi wc Va wy lan lwot la cdc gia tri cia @ dé Ucmax V& U max)-
23 L Z/Z;
C

/ R? R’ N
2) Uc=maX<:>ZL=Zr<:>ZL= ZLZC_7:>ZC :ZL+§>ZL (utréhoninén
L

R2
Z —(ZL +]
Z,-7; 7, _ 2Z, 1

R 'R R 2
Goi ala dj léch pha cia ug. va u thi a = @r. - @ = gr. + (-@), trong do, grL
>0 va (-¢) >0.

p<0)=tang.tang, = L

Z_
'R

tang, +tan(—g@
tana=tan((0RL_¢’)= 1+tF;Ln¢ ta(ngo)
RL

tana = 2(tan g, +tan(-p)) > 2.2,/tan g, tan(-¢) = 2v2 = tana,,, =242

| R? R’
JUL=max & Z. =72, & Z. = ZLZC—?:ZL:ZC+§>ZC(usé~mhmi
C

RZ
Z, -2, -Z £Z°+2z ]_ZC z. 1
nén ¢ > 0)= tan p.tan g, = LE C,_RC: RC '_RC:_E'

Goi ala do léch pha ciia u va ugc thi @ = ¢ - grc = @ + (-@re), trong do, ¢ >
0va ('¢RC) >0,

tanqp—{—tan _q)
tana = tan((ﬂ—(ﬂrac ) = 1+tang0ta(n (/’RC)
RC

tan o = 2(tan @ +tan (g )) = 2.2,/ tan ptan (—gp. ) =242 = tana,,, = 242

(Cho dén thoi diém sdach ndy xudt ban chwa cé sdach nao gidi theo cach nay!)
& Gid tri dién dap hiéu dung cuc dai
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L R
Pit 2" =, |— - —
c 4
L
I 2,2 c
Dinh li BHD2: U . . =U _ =U.. =U. RLZ < :U'RZ_'

CM:
R2

L
Thay Z, = Z. hay o’ = c X 2 vao bidu thire Ug ta dugc:

L
U
U = 2 :U.Rgl
(L_RZJ L R ‘
c 2 c 9
el /4 2| — L R C2u+l
Lt c 2 L
1 L R?
Thay Zc =Z. hay — =| ——— C? vao biéu thire U, ta dugc:
® c 2
L
)
Uy = mype

L max P RZ,
1 (L R L R)1({L R? :
Lc\c 2 cC 2)Lr(c 2
4o e o ra L R L R ,
Dé giai nhanh bai toan loai nay, ta tinh: Z_= Y va Z' = 4 sau do

van dung hai dinh 1y néi trén. Khi can tim diéu kién cua o ta tinh Z, con tim gia tri
UL max, Ucmax ta tinh Z7-..

Binh ludn: Khi gidi bang phwong phdp nay thi khoi lwong tinh todn dwoc gidm
xuéng mikc “cye tiéu” va ta sé thay dwoc hiéu qud ciia né khi gap cdc bai todn cé s6
ligu “khong dep”.

Cha y: Khi w thay doi thi

2
UCmaxC:}Z —Z C>C()CL_1’E—7 :>C()C

2_
1) URmaX(P | )<:>Conghuong<:>a)R__ :{wR_wCa)L

max ! * max

1 [L /
Ux ©Z2c=Z, &——= ———< :a)L
o, C

O <z <O
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[&)) 2] &)
C E L @
v . .
UCm ax URmax ULmax

oL ? L R2 ? L:zLZc @, ? R2 R4
o C cC 2 o Z,Zc 4(2,Z.)

2) 2
2 , R*lZ,Z. _R%
U RZ' \" _ 2 R? R*
U

Lem ) \LIC (z.ze)  ZZc 4(2.2.)
(v Y U
- [&j +£ J =1=Ug  yax =————| (Pé dé nhé nén huu  “C”
o Uc L max

2
o
trén “L” duoi).

(Cho dén thoi diém sdach ndy xudt ban chwa cé sdch nao gidi theo cach nay!)

9 4 2
. R N , U
Neéu cho wr va o thitathay o, = “r s€ duoc: [—Cj + =1
a)C 2 UC,Lmax

2 4 2
. R N U
Néu cho wr va o thitathay o = Or sé duoc: (&] + =1
(28 27 Uc Lmax

- . (A o' f P . R
Ciing nén nhé thém: — = — = — dé thich irng voi cdc logi dé thi.
w

3) Néu bai todn chi cho  bién thién -

tir @, dén w, thi dé tim gid tri I6n
nhat nhé nhat ta so sanh gid tri tai

hai dau gioi han va gia tri tai dinh.

Tinh hudng 15. Khi gip bai toan » thay dbi qua hai gia tri ®; V& ©, ¢ cing |, Ug, P,
cosg két hop véi cac hé thirc phu thi lam thé nao?

Gidi phap:

*Khi o thay ddi hai gia tri o1 Va o, ma co cung |, Ug, P, cose thi Z, = Z; hay:

2 2
\/RZ J{wlL_LCJ =\/R2 J{COZL_LC] = o, =%:w02.
@, @,




https://thi247.com/

1
L LC = a)la)z
Bay gid néu cho thém diéu kién: — =n?R? thi ta c6 hé:
C L .,
—=nR
C
1 1 o,
L=nR Z,= C =nR |—=
- D0, _ @y A

1
—=nR/o, Z,=olL=nR 2
C @,

Tong trd, hé s6 cong suét lan luot 1a:

2
2 (0) [0
lezzz\/R2+(le—zCl) =R 1+n2( /;2_ /;j
1

R 1
COS@, =COSQ, =—

z, 2
1+nz[ [, _ /wl]
@, @,

\ L , \
1) Piéu kién < =R’ ¢6 thé trd hinh dudi dang diéu kién vuéng pha.

Chay:

2) Khi cho biét cam khdng dung khdng khi @ = an va khi @ = @, mach cong hwong thi

Z
w0, =0, Z—"l
C1
Z.,=wl
L1 1 , ZLl
, _ L =ele="w -
Thatvay: 1|~ @C ot 4. |t
a)Z ZCl
Cong huong < oL =——=LC=—
@, @,

Tinh hudng 16: Khi gip bai toan thay doi tan s6 ma lién quan dén tinh dién 4p thi lam
thé nao?
Gidi phap:

Khi thay ddi tin s6 ma lién quan dén tinh dién 4p thi ta 4p dung cong thirc tinh
dién 4p tdng cho hai truong hop:
*Lic dau: U° =U’ +(U_-U, )2 = tinh duoc U va Z, = kiR, Z¢ = k:R.
*Néu = nf thi Z’L=nZ_ = nklR, Z'c = chn = sz/n hay U’ = nk1U’R va Uc =
koU’g/n. Thay céc biéu thitc d6 vao phuong trinh: U? =U"2+ (U’ ~U".)" thi chi con
an duy nhat la U,
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Tinh hudng 17: Khi gip bai toan hai gia tri o1 VA @, Ma Iy = |y = lye/n thi lam thé
nao?
Gidi phap:

Khi cho biét hai gia tri 1 Vd @ ma |y = I, = lpa/n thi Z; = Z, = nR hay

2 2
1 1
R*+| oL-— | =,|R*+| o,L———| =nR
w,C ,C

Néu o1 > o, thi chi c6 thé xay ra truong hop:

Tir hé nay c6 thé di theo hai hudng:
*Néu cho biét L ma khong biét C thi khir C:

1

wZL—izwlR n’ -1 L(o,- o)
¢ = (a) —a)) RVN’ -1(o, +@,) = R=—F—=—=

1 2 _
WL ——=-oRJn’ -1 n"-1
C

2
*Néu cho biét C ma khong biét L thi khir L:

1 Ryn’-1

L— =
2
o C , 1 1 1 1 o, — O
' ' =>——--—=-=R nz—l(—+—]:R=M
L 1 R n2—1 (OZC a)lc 2] @, a)la)zC n2 -1
cozzC_ w,

Tinh huéng 18: Khi gap bai toan dién ap hi¢u dung trén doan LrC cuc tiéu thi 1am thé
nao?

Giai phap:
(z2,-2.) Ve
+ —
U, =1Z,.=U ol = min
Jr+RY +(z, -2 )
. r
<:>Z|_ _Zc =0 va ULrCmin =U
r+R
Do thi phu thude Uyc theo (Z, - Z¢) ¢ dang
nhu hinh bén.
r Zo-7
ZL_ZCZODULrCmin:U —
r+R
ZL _ZC :ijLrCmax =U
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Tinh hudng 19: Khi gip bai todn tim Ugj e khi L thay d6i va tim Ugcmax Khi C thay
doi thi 1am thé nao?
Giai phap:

Nhu ching ta da biét, “van bét ddc di” mai phai dung dén dao ham dé tim cuc tri!
Dbi voi hai bai toan nay chi con cach duy nhit 1a dung dao ham (khéng con cach nao
khac!).

*Khi L thay dbi:

R?+ 27 Z? +R?
URL=I.ZRL=U.\/R2 L =u.\/ L =U.Jy

+(z,-2.) 2;-22,7 +(R*+27)
. 22 (2l-2,2.-R?) ey Z, +|Z% +4R?
y'= =0=Z =——
[2:-22,2,+(R*+2%)] ] 2

o - UR
R S ST

2
*Khi C thay d6i:

R? + 22 ZZ+R?
Upe =1.Zge =U. |— C U, | < =U.y
R* +(Z, -2.) 2:-22,7 +(R*+2})
, _ZZL(Zé -4 Z - RZ) 0= 7 Z +«¢Zf +4R?
y'= =0= -

C

[2:-22,2, +(R*+ zf)]2 2
o UR
R SN P
2

Cha Y : Pé dé nhé ta viét chung doi xvmg L, C nhw sau:

. R Z. ++/Z% +4R?
Khi L thay do6i: U v z =—

=

Mz vz rar? 2
2
: . UR Z, ++JZ] +4R°
Khi C thay d6i: U = Sli=————
~Z, +4/Z? +4R? 2
2
3.6. MAY PIEN

Tinh huéng 1: Khi gip bai toan co ban vé may phat dién xoay chiéu 1 pha thi lam thé
nao?
Giai phap:
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Néu may phét ¢ p cip cuc nam cham va réto quay voi tbc do n vong/s thi tan
s6 dong dién do may phatra: f =np .

[
Néu may phat c6 p cap cuc nam cham va roto quay \ _
v A an \ , VAL A as A , , . S B
véi toc do n vong/phut thi tan so dong dién do may phat ra: NN
_m gg/\/

r'X

60

Néu luc ddu phap tuyén cia khung ddy fi hop véi cam émg tir B mot goc a
thi biéu thir tir thong giri qua mot vong ddy ®; = BScos(wt + o).
Néu cudn day c6 N vong giéng nhau, thi suit dién dong xoay chiéu trong cudn

day la: e=-N

Tu thong cuc dai gl qua 1 vong day: @y = BS.
Bién do cua suét dién dong 1a: Eg = oNBS.
E, ®NBS

0

V2 2

Suét dién dong hiéu dung: E =

Chay:
1) Néu lic dau 7 cing hiedng véi B thi a = 0 (mdt khung vuéng géc véi B).

Néu lic dau i ngieoc hiedng voi B thi a = z (mdt khung vuéng géc véi B).

Néu lic dau A vudng géc véi B thi a= #7272 (mdt khung song song véi B).

2) Khi méy phat c6 s6 cdp cuee thay doi Ap va s6 vong quay thay doi An (nén doi don vi

la vong/gidy) thi tity thuc trweong hop dé lwa chon dau ‘+ hay ddu -’ trong cac cong
An(vong / s)

4 fl
thirc sau > < f =np, =n =—

P,
f,=np,=(n tAn)(p, tAp)=p =2

3) Tong so vong ddy cua phan umg N =—2—. Néu phan umg gom k cuén day giong

0

< Ao o X N A \ A X A N
nhau mac noi tiép thi so vong ddy trong moi cuén: N, =—

Tinh hudng 2: Khi gip bai toan may phat dién xoay chiéu mot pha toc do quay ctia
roto thay doi thi 1am thé nao?
Gidi phap:

f.=np n="?
Khi toc d6 quay clia roto thay ddi thi tan sé: { f, =(n+ An) p="?
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E_ 2r TN,
NG

Suét dién dong hiéu dung twong ing: E = 5 - m - _ 27 f,NO,
NN R LN

E_ 2rf,NO,
NG

= E3 — f3

Ez - El fz - f1
Tinh hudng 3: Khi gip bai toan may phat dugc ndi kin va tong dién tré thudn cia
mach 1a R thi cudong d6 hi€u dung, cong suét toa nhiét va nhiét luong tda ra tinh nhu
thé nao?
Gidi phap:

Néu mach duge ndi kin va téng dién tré thun cia mach 1a R thi cuong d6 hiéu

dung, cong sudt toa nhiét va nhiét luong téa ra lan luot 1a:
_NoBS B b itRiQ=pt= 1Rt

J2 R
Tinh hudng 4: Khi gip bai todn may phat dién xoay chiéu 1 pha mac véi mach RLC
thi 1am thé nao?

E

Gidi phap:
Khi may phat dién xoay chiéu 1 pha mac v6i mach RLC thi cuong do hiéu dung:
1
f=np>oe=272f=27 =0lL;Z, =—
E . «C
I = = Vol N2 f D
R*+(z, -2,) E-—"1 % L R C

ﬁz ngw

Khi ' =knthi £ =KE;Z', =kZ,;Z'; =€

kE I R2+(ZL_ZC)2
=1"'= =—=Kk

2 I 2
R? +(kzL —ch R2 +(kZL _ZCJ
k k

Chit y: Néu bai todn lién quan dén dg léch pha hodc hé sé cong sudt thi ta sé riit ra
Z -7

L

tang =
dwoc hé thirc ciia Z,, Zc theo R:

R
Cos@ =
\/RZ +(z,-z2.)
Tinh hudng 5: Khi gip bai toan diéu chinh tc do quay ciia roto dé mach cong huong
khéc véi diéu chinh tc do roto dé cuong do hiéu dung cuc dai nhu thé nao?
Gidi phap:
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Khi diéu chinh téc do quay ctia roto dé mach cong huong thi cudng do hiéu
dung chua chic cuc dai va khi cuong do hiéu dung cuc dai thi mach chua chéc cong
hudng.

oNBS

| = E = 2
JR2+(ZL—ZCY JR2+(QL_1I

0,
*Mach cong hudng khi: v
1 1 ) 1 f 1
a)L:—:>a)=—:> f _—

= — o nN=—=—
oC JLC 27\ 2z+/LC p 2zpvJLC
*Pé tim diéu kién dong hiéu dung cyc dai ta bién d6i nhu sau:
oNBS NBS

. 2 '

1V 1 L R? -
R? L-— =2 — = |+ "L
\/ J{w a)Cj \/a)ZCZ [c 2] @

b 1 L R*)., 1 1
Iy © X =———=|-———|C"=a= =
2a c 2 L R? c ZC
;-
b (1 1 1 (L R?
L=, &X+X=—"=2X &= —+— |=—=| ——— |C?
17l PR =TT =% 2(5 @] o \C 2J

Tinh hudng 6: Khi gip bai toan lién quan dén cach mic ngudn 3 pha va tai 3 pha thi
1am thé nao?

Gidi phap:

Dién ap pha Up 12 dién ap gilra hai dau mot cudn cua may phat.

Dién 4p day Uy 1a dién ap giita hai dau day néng clia may phat dua ra ngoai.

Dién 4p dinh mirc trén mdi tai U.

*Nguon mic sao — Tai mic sao

u=u,
u U U
== 1,=—,1,=—
Zl ZZ ZS

P=P+P+P=1/R +IR,+ R,
A=Pt
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Dong dién tirc thoi qua day trung hoa iy, = iy + i + 3. Néu tai doi xung thi iy, = 0.

*Nguon mac sao — Tai mac tam giac

U=U,=U/3
U v, _u

P=P+P,+P,=1’R + IR, + IR,

A=Pt
*Ngudn mic tam giac — Tai mic tam gidc
Uu=uU,=U, A
U U u
L=—1,=—l,=—
Z Z, Z,
P=P+P,+P,=1'R + 1R, + IR, (~)
A=Pt
*Ngudn mic tam giac — Tai mic sao
u, Uu
U=—4_--°¢~
NN
U U u
L=—1,=—l,=—
Z Z, Z,
P=P+P,+P,=1’R + 'R, + IR,
A=Pt

Chii y: Néu nguon va tai déu mdc hinh sao thi dong dién tirc thoi qua ddy trung hoa:

. . . u u u ” £ ,
i, =i, +i, +i, == +=+="(cong 3 50 phirc)
Zl ZZ ZS

Tinh huéng 7: Khi gap bai toan lién quan dén hiéu suét, cong suét tiéu thu dién, dién
nang tiéu thu va ning luong c6 ich cua dong co dién thi lam thé nao?

Gidi phap:

Hiéu suat cua dong co: H =

Cong suit tiéu thu dién: P =—=Ul cos¢

I|o © |-o

P
A= Pt:ﬁ't=tUI cos @

A =Pt

Sau thoi gian t, dién nang tiéu thy va nang lugng co co ich:
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1(kwh)

Déi don vi: 1(kWh) =10°W.3600s = 36.10° (3 );1(J) = TS

Chay:
1) Khi mdc dong co 3 pha cé dién ap dinh mirc trén méi tai la U vao mdy phdt dién
xoay chiéu 3 pha c6 dién dp pha la Up thi tity vao dé lom ciia U va Up ma yéu cau mdc
hinh sao hay mdc hinh tam gidc.
*Néu U = Up va dong co hoat dong binh thuong thi nguén mdc sao — tai mdc sao hodc
nguon mdc tam gidc — tdi mdc tam gidc.
*Néu U = Up+/3 va dong co hoat dong binh thuong thi nguon mdc sao — tdi mdc tam
giac.
*Néu U = Upl 3 va dong co hoat dong binh thwong thi nguon mdc tam gidc — tdi mdc
Sao.

Céng sudt tiéu thy cia dong co 3 pha: P=3Ulcose (I la cuong dé hiéu dung qua
moi tdi va cos@ la hé so cong sudt trén moi tdi).
2) Pé tinh gid tri tikc thoi u, i trong moi pha ta viét biéu thirc u, i roi can cir vao quan
hé dé tinh.
3) Céng sudt tiéu thu ciia dong co gom hai phan: cong sudt co hoc va cong sudt hao
phi do toa nhiét.
*Dong co I pha: Ul cosp =P + 1°r
*Dong co 3 pha: 3Ul cosp =P +31%r
Tinh hudng 8: Khi gip bai toan dong co mic nbi tiép vi mach RLC thi 1am thé nao?
Gidi phap:

Néu doan mach xoay chiéu AB gdm mach RLC ndi tiép v6i dong co dién 1 pha

thi biéu thtrc dién ap trén RLC, trén dong co lan luot 1a:

L ZC

Upic = U RLC \/ECOS(a)t + i ) .. fan Pruc = R
trong do:
u ~U~/2cos(at + )

dong_co

i:lx/Ecoswt:
P=Ulcosg=

I|o

Dién ap hai dau doan mach 1a tong hop ciia hai dao dong diéu hoa:
Upg = Ugic F Ugong o =Y AB\/Ecos(a)t + @, ), trong do:

U,sing, . +Using
u

U/iB :U:LC +U° +2URLCU COS(go—(pRLC); tang,; =

ac COS@, . +U cose

Tinh hudng 9: Khi gip bai toan dong co mac nbi tiép voi bién tré' R thi lam thé nao?

Gidi phap:




https://thi247.com/

Néu doan mach xoay chiéu AB gébm mach R nbi tiép voi dong co dién 1 pha thi

biéu thirc dién ap trén R, trén dong co lan luot 1a:

u, =U \/Ecoswt R
i= Ix/Ecoswt =4 ° § trong do: ._:|+@_.
Uy o = U2 C08 (0t + ) y | B

dong_co

P

P=Ulcosp=—
““H
bién ap hai dau doan mach la téng hop cuia hai dao dong diéu hoa:

Upg = Ug +Ugong oo =U g /2 COS( 0t + @5 ), trong do:

U.sin0+Using
U, cos0+U cose

U, =U;+U?+2U Ucose; tang,, =

Vi du minh hoa: (PH-2010) Trong gid hoc thuc hanh, hoc sinh méc ndi tiép mot quat
dién xoay chiéu véi dién tré R rdi mic hai ddu doan mach nay vao dién ap xoay chiéu
c6 gia tri hiéu dung 380 V. Biét quat nay co6 cac gia tri dinh mire: 220 V — 88 W va khi
hoat dong ding cong suét dinh mirc thi do 1éch pha giita dién ap & hai dau quat va
cudong do dong dién qua né 1a @, voi cose = 0,8. D¢ quat dién nay chay ding cong suit
dinh mirc thi R bang
A. 180 Q. B. 354 Q. C.3610Q. D. 267 Q.

Huéng déin
P=Ulcosp = 88=220.1.0,8=1=0,5(A)
Cach 1: Ui, =U} +U”+2U,U cosgp
Cach 2:
U, =U,+U=U’ =U2+U?+2U .U cosg

U
— 380 =U?2 +220° + 2U,220.0,8 = U, =180,337 = R === 361(Q) = Chon C.

Vi du minh hga 2: Trong mét gid thuc hanh mot hoc sinh mudn mot quat dién loai
110 V - 100 W hoat dong binh thuong dudi mot dién ap xoay
chiéu ¢6 gia tri hi€u dung 220 V, nén mic ndi tiép v6i quat mot Rﬁ" C)
bién tré. Ban dau hoc sinh d6 dé bién tro co gia tri 100 Q thi do A B
théy cuong do hiéu dung trong mach 1a 0,5 A va céng suét cia quat dién dat 80%. Tinh
hé sb cong suét toan mach, hé sd cong suét cua quat va dién ap hiéu dung trén quat lac
nay. Mudn quat hoat dong binh thuong thi phai diéu chinh bién tré nhu thé nao? Biét
dién ap hai d4u doan mach sém pha hon dong dién trong mach.

Huéng din
*Lic dau, dong co hoat dong dudi dinh murc, cong sudt tiéu thu cta no:
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80
P'=UI cow:miOO:U.O,Scow = U cosp=160(V)
bién 4p hi¢u dyng trén R: U, = IR = 50(V)

Tir phuong trinh véc to: U,, =U, +U chiéu

1én truc hoanh va truc tung ta dugc:

U, cosp,, =U_+Ucosp
{UABsin(pAB =0+Using
{zzo C0s 0, =50+160 _ {(pAB =17,34°

220sing,, =0+Using U singp =65,574

Két hop U sing = 65,574 v6i U cosg =160, suy ra: ¢ = 22,286°, U =172,9 V.
*Khi dong co hoat dong binh thuong:

P =Ul cos @ =>100 =110.1.c0s 22,286 = | =0,9825( A)
Tl phuong trinh véc to: U,, =U_ +U chiéu Ién truc hoanh va truc tung ta duoc:

{UAB cosg,, =U_+Ucose - {ZZOCOSgoAB =U; +110.cos 22,286

U,sing,, =0+Using 220sin¢,, =0+110.sin 22,286

U
= ¢,, =10,93’ = U, =114,23= R:TRzIIG(Q)

Dé quat hoat dong binh thuong thi R ting 116 — 100 = 16 Q.
Quy trinh gidi nhanh:

Budc 1: Khi dong co chua hoat déong binh thuong:
+Céng sudt tiéu thu = a% cong sudt dinh mirc: a%P =Ul cosg = U cosg =?
+Tir U,, =U, +U chiéu lén truc hoanh va truc tung:

U _ cos =U_+U cos i
{ w2 P = e ¢:>USIng0=?

U,sinp, =0+Using
+Két hop Ucose = ? véi Ucosp = ? dé tim ra ¢ = ?
Budce 2: Khi dong co hoat dong binh thuong:
+Twr P = Ulcosptimral =?

o |U,cosp,. =U_ +Ucose .
+Tw{ e oE timraUg =2 vatimraR’ = Ug/l

U, sing, =0+Using
Chu y: Néu biét dién ré trong cua dong co thi co thé tinh dwoc hiéu sudt cia

dong co nhu sau:
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P=Ulcosp=1=
. U cosg
Dong co 1 pha: ,
H :i: P—1°r
P P
P=3Ulcosp= | =—
B 3U cos¢@
Dong co 3 pha:
L P-31°r
P P

Tinh hudng 10: Khi gip cac bai toan co ban vé& may bién ap thi 1am thé nao?
Giai phap:

£, g . E, 2zfNO
Suét dién dong hiéu dung: S L
NG
v U N P, U,l,cos
Cong thitc may bién 4p: —+=—L; H _ 2 22,00
2 N2 Pl Ulll

Cong thirc méay bién ap 1i twong (H = 100%) va mach thir cap c6 hé s cong suat cosgy:

Ul |2 1
—=-—-—2C0Sp, =—
u, | 77N

1 2

cA s r 5 B ;A A e U
Cong thitc may bién ap li twong (H = 100%) va thi cap ndi vgi R: —L=-2=—L
2
Tinh hudng 11: Khi gip bai toan hoan ddi vai tro cua cac cudn diy cia may bién ap
thi lam thé nao?

Gidi phap:
U1 _ N1
A A : \ 5 4 A A N UZ NZ U1U I].
Néu thay doi vai tro cta cac cudn day thi:q  ° = ==
LN, Uy,
U '2 Nl
Tinh hudng 12: Khi gip bai todn may bién 4p mic lién tiép nhau thi lam thé nao?
Gidi phap:
N, N N; N, N; N, Ny N;
U, U, U, U, U, U, U o,

1) Néu cac may bién ap mic lién tiép nhau thi Us = U,, Uy/U, = Ni/N, va Ug/U, =

N3/N4 Do do: &Zm& (1)
U, N,N,
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= N, N, )

. L . .U
2) Néu hoan doi vai tro cua N va Ny thi —- N
3

4 2

2
Tu (1), (2) rat ra hé thirc quan trong: Uy = (mJ
uu’, N,
Tinh hudng 13. Khi gip bai toan may bién ap c6 mot sé vong day quan nguoc thi lam
thé nao?
Gidi phap:

Néu mot cudn day nao d6 (VD cudn so cap) co n vong diy quin nguoc thi tir
trudng clia n vong ndy nguoc véi tir trudng cua phan con lai nén né ¢ tac dung khir
bét tir truong cia n vong day con lai, tire 13 cudn day nay bi mat di 2n vong.

U, N -2n

u, N,

Tinh hudng 14. Khi gip bai toan may bién 4p li twdng c6 cudn thir cAp ndi véi R thi
lam thé nao?

Giai phap:

U | u
St dung cong thire: —+=-*%=—2; | =—*%
R

2 1 N2 ’
Tinh hudng 15. Khi gip bai toan may bién ap c6 cudn thir cap ndi véi RLC thi lam thé
nao?
Giai phap:
Néu cudn thir cap ctia may bién ap ndi véi RLC:

U N U

Lot oU, =21, = :

u, N, JR +(Z, -2.)

Cha y: Khi cho biét Uy, N1/N,, H va mach thir cap néi RLC, dé tinh P, P, ta

N2 UZ
U =N—.Ul = |2 =

2 5 P
! R +(ZL_ZC)

lam nhu sau:

2 R
P=IRiH=-2=P="

1
1

Tinh hudng 16. Khi gip bai toan may bién 4p 1y tudng ma cudn thir cp co nhiéu dau
ra thi 1am thé nao?

Gidi phap:
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Doi voi may bién ap ly tudng ma cudn thir cap c6 nhiéu dau ra (chiang han c6 2

dau ra) va cac dau ra noi voi R thi ap dung cong thirc:

u_No| oy,

N, |2 R

P.=R.=Ul =U,l, +U., ' ' R

3 N3 U3

53 |L==8

u N, [P R
% U N, U | N x . . .
Néu 4p dung cong thtc —==—L=—2, —==-—L=—2 thi s¢ dan dén két qua sai!

| N U |

b oYl 1
Tinh hudng 17. Khi gip bai toan may bién ap c6 cudn thir cip ndi véi cac bong dén thi
lam thé nao?
Gidi phap:

Néu mach thir cap ndi cac bong dén gidng nhau (Ug - Pg) gdm m diy méc song
song, trén mdi ddy c6 n bong ma cac bong déu sang binh thuong thi

P, =m.n.P, U

P |U, N, 9
IZZmId:mU_d P | | 1

d H:i: 2 ?
UZZnUd P1 U1|1 —

Tinh hudng 18: Khi gip bai toan may bién ap co cudn thir cip

n6i voi dong co dién thi lam thé nao?
Gidi phap:
Néu mach thi cap ndi voi dong co dién (P = Ulcos) binh thuong thi

. u LN
Binh lugn: Neu dap dung cong thirc — = |—2 =—2 thitimra
U

két qua sai I, = 0,5 (A). Trong trieong hop ndy céng thirc trén phai la

ﬁzl—zcow:m!
I N

Tinh hudng 19: Khi gip bai toan may bién 4p tu ngiu thi lam

thé nao?

Gidi phap:
béi véi may bién thé tu ngau thi cudn so cép va thu cép May bi€n thé tr ngdu
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duogc lay ra tr mt cudn day, néu ndi ab voi mang di€n xoay chiéu, noi be voi mach
tiéu thu thi:

N1: Nab U, N,
N2:Nbc:Nab_Nac H _Pz _UZIZCOS¢2
P u,l,

1
Tinh hudng 20: Khi gip bai todn may bién ap c6 nhiéu 15i thép thi lam thé nao?
Gidi phap:

Binh thudng may bién 4p c6 hai 13i thép va cudn so cdp quéan trén mot 16i, cudn thir
Ny

N

A A A ~r . U1
cap quan trén 16i con lai: — =

2 2

Néu may bién ap c6 n 151 thép va cudn so cap va thir cp dugc quin 2 trong n 13i thi
tir thong & cudn so cdp ¢ duge chia déu cho (n — 1) I6i con lai. Tir thong qua cudn thi
cap 1a ¢/(n — 1) nén dién ap trén cudn thir cp giam (n — 1) lan. Ta c6 thé xem nhu dién

ap trén cudn so cap chia déu cho (n — 1) nhanh va mdi nhanh chi nhan duoc 1 phan:

Ul
n-1_N,
UZ NZ
CM: Suit dién dong ¢ cudn so cép va thir cép lan luot 1a:
d® U,
R e, N (n-1) N
d >2=—(n-1)= =—t
e, = _N2 ;() €, Nz Uz Nz
(n-1)dt
Chii y: Nhé lai trong trweong hop mdy bién dp hai cudn day khi hodn doi vai tro ta
U N,
~ 7 A , UZ NZ 1 ]
da rut ra cong thirc: =>Uyu''=Uu’,
Ui,_N,
U ‘2 Nl
Ul
n-1_N,
. U N u u'
Tuong tur voi bién ap co n 16i thép: : P | —L.—1=UU",
u’ n-1n-1
n-1_N,
U I2 Nl
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Tinh hudng 21: Khi gip bai toan may bién dp ma cudn so cp ¢ dién trd thuan thi
lam thé nao?
Giai phap:

Khi ap dung cac cong thire trén thi dién tré cta cac cudn day khong dang ké va
coi tir thong 1a khép kin. Néu cudn thir cap dé h con cudn so cap co dién tré thuan thi
c6 thé xem dién ap vao U, phan b trén trén R va trén cuén cam thuan Uy

(v

. Z U
L:U,=U,+U =U}/=U+U}| ===+, U, U,
R U, %

Chi c6 thanh phan U_ giy ra hién tugng cam tng dién tir nén
., U N
cong thirc may bién 4p lic nay la: —-=—L1
U, N,
Tinh huépg 22: Khi gip bai toan lién quan dén s vong ddy clia may bién ap thay doi
thi lam thé nao?

Gidi phap:
U _N
. , ¥4 r r A \ A 5 A A A <\ U 2 NZ
*Khi may bién ap c6 s6 vong day ¢ cudn so cap thay doi ta dung: U N+
tn
1 _ 1
U I2 NZ
Uz _ Nl
. , ¥4 I3 r A \ A Py A I A A \ 1 N 2
*Khi may bién ap c6 sO vong day & cudn thir cap thay doi ta dung: N+
+n
e
U '1 Nl

Vi du minh hoa : (PH-2010) Dit vao hai ddu cudn so cip cia mot may bién ap li
tuong (bo qua hao phi) mot dién ap xoay chiéu c6 gia trj hiéu dung khong doi thi dién
ap hiéu dung giira hai ddu cudn thtr cdp dé ho 1a 100 V. O cudn thir cap, néu giam bot n
vong day thi dién ap hiu dung gitra hai dau dé ho cua né 1a U, neu tang thém n vong
day thi dién ap d6 1a 2U. Néu ting thém 3n vong ddy & cudn tht cap thi dién ap hiéu
dung giita hai ¢iu dé ho ciia cudn nay bang

A. 100 V. B. 200 V. C.220V. D.110V.
Hwong dan
100 N,
Ul Nl
U N,-n
U, N U N N, +n N
—2_ 20 ! =2= 2 ¥ =n=—2% = Chon B.
U N, |2u N,-n N, -n 3
Ul Nl
U’ N,+3n _ N, U' 100
=T % 2 =Ry =200(V)
u, N, N, U

1 1

Tinh hudng 23: Khi gip bai todn co ban vé truyén tai dién thi lam thé nao?
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Giai phap: ‘ o R, cosp
Cuong d6 hiéu dung chay T —
P 10+25 P= wuggj { .
trén duong day: | = . =U-AU
U cos¢
. : A PR o y PR
D¢ giam thé trén duong day: AU = IR = Thong thittng xem c05p=1 o AlJ = —
Ucosg

2
L P
Cong suat hao phi trén duong day: AP = I’R = R.
U cosg

bién nang hao phi trén dudng day sau thoi gian t: AA = APt.

5 AP PR
Phén tram hao phi: h=—=———.
P (Ucosp)
Ptieu_thu _ P _AP _

1-h.

Hiéu suét truyén tai: H = b

. I
bién tro tinh theo cong thic: R = pg .

Tinh hudng 24: Khi gip bai toan thay dbi dién ap truyén tai dé ting s6 ho dan ding
dién thi lam thé nao?
Gidi phap:

Goi P, AP, P; va k lan luot 1a cong suit nha may dién, cong suét hao phi trén
duong day, cong sudt tiéu thu ctia mdi ho dan va sé ho dan dung dién.

Taco: P—-AP =kR, (1)

Khi cong sudt dua 1én duong day khong ddi, dién ap tang n 1an thi cong suét
hao phi giam n? nén sé ho dung dién sé tang thém Ak:

P—An—ljz(k+Ak)l31 @

2
Tir (1) va (2) suy ra: AP = Akplzn_l
n

Vi du minh hoa: Bing mot dudng day truyén tai, dién ning tir mot nha may phat dién
nho co cong sudt khong d6i dugc dua dén mot xudng san xuat. Néu tai nha may dién,
ding may bién ap c6 ti s6 vong day cua cudn thir cAp va cudn so cip 1a 5 thi tai noi sir
dung s& cung cdp di dién ning cho 130 may hoat dong. Néu dung may bién ap c6 ti s6
vong ddy cta cudn thir cip va cudn so cip 1a 10 thi tai noi st dung cung cip du dién
ning cho 145 may hoat dong. Néu dit xudng san xuat tai nha may dién thi cung cip du
dién nang cho bao nhi€u may?
Huéng din
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Goi P, AP va P; lan luot 1a cong suit nha may dién, cong suit hao phi trén

duong day khi chua dung may bién thé va cong suat tiéu thy cia mdi may & xudng san

P- AP _ 130PR,
xuét. Theo bai ra: ii = P =150R,.
P ———=145P,
100

Néu dat xudng san xuét tai nha may dién thi cung cap du dién nang cho 150
may.
Tinh hudng 25: Khi gip bai toan lién quan dén phan trim hao phi va hiéu suit truyén
tai thi lam thé nao?

Giai phap:
; AP PR
Phan trdm hao phi: h=—=—+——.
P (Ucosp)
Ptieufthu _ P _AP _

1-h.

Hiéu suét truyén tai: H = b

chay:
1) Khi cho hiéu sudt truyén tdi va cong sudt nhdn dwoc cudi dwong ddy thi tinh dirgc

cong sudt dwa 1én dwong ddy, cong sudt hao phi trén dwong day:

P’ P pP? APU’
H=—=P=—;AP=(1-H)P;AP=—R=>R=—

P H u P

£ .. A o , AA
2) Neu trong thoi gian At dién nang hao phi AP: AP = N

Tinh hudng 26: Khi gip bai toan lién quan dén thay d6i hidu suét truyén tai thi lam thé
nao?
Giai phap:

Hiéu sudt truyén tai (phan trim hao phi) c6 thé thay ddi bang cach thay ddi dién

ap, dién tro, cong suadt truyén tai.

PR
Tur cong thirc h=1-H =————
U“cos e
PR
hl:l_Hl:Uzcoszco h, 1-H, (u,Y
Thay d6i U: ' -2 2:(_1j
h =1-H PR hl 1_H1 Uz

272 2
U, cos” ¢
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P
hl:l_Hl:% h, 1-H, R (d Y
Thay d6i R: L B 2:—2:[—1j (dy, dy 1an luot 1a
h =1-H PRZ hl 1_H1 1 dz

? * U?cos’e

dudng kinh ctia day din trude va sau khi thay doi)

PR
o sty 1-H, P
Thay dbi P: L B i B 1
PR h 1-H, P
hy=1-H,=—2—
U“cos’ ¢

Goi Py VA Py 13n luot 12 cong suét noi tiéu thu nhan duge trong truong hop dau
va truong hop sau thi Py = Py/H; va Py = Poy/H,.

Dodé:h—zzl_HZ:i. :
h 1-H, H, P

1t

2tt

Tinh hudng 27: Khi gip bai toan thay d6i higu suat truyén tai lién quan dén cong suat
noi tiéu thu thi lam thé nao?
Gidi phap:

Goi Piy VA Py 14n luot 12 cong suét noi tiéu thu nhan dugc trong truong hop dau

va tl’ll'b’l’lg hO’p sau thi P, = Pm/Hl va P, = PZtt/HZ-

, ~H, P
Thay P; va P, vao cong thuc: 1 HZ :Fz ta nhin dugc cong thirc "doc”:
- 1
1-H, H, P,
1-H, H, B,

Vi du minh hoa : (PH - 2013) Pién ning duoc truyén tir noi phat ¢én mot khu dan cu
bang dudng day mot pha voi higu suat truyén tai 1a 90%. Coi hao phi dién nang chi do
toa nhiét trén dudng day va khong vuot qua 20%. Néu cong suit sir dung dién ciia khu
dan cu nay ting 20% va giit nguyén dién ap & noi phat thi higu suit truyén tai dién

nang trén chinh duong day do la:

A. 87,7%. B. 89,2%. C. 92,8%. D. 86,5%.
Huéng din
Ap dung cong thirc ‘doc’: 1-H, =ii = 1-H, =%.1,2
1-H, H, P, 1-09 H,

) H'=0,877
—-H2+H,-0108=0= = Chon A.
H'=0,123
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Tinh huéng 28: Khi truyén tai dién thi truong hop cong suit dua lén duong day khong

d6i khac vai truong hop cong sudt nhan duge cudi duong day khong ddi nhu thé nao?

Giai phap:
Truong hop cong sudt dwa R, cosg
lén duong day khong d6i 1a P = | AP=I'R { " P_AP
, 1025 P=Ulcosg
const va truong hop céng suat nhin AU=1IR =U-AU

dugc cubi dudong diy khong doi 1a

Py = const.

Vi du minh hoa: Dién ning can truyén tai tir noi phat dién dén noi tiéu thu dién. Coi
rang trén duong day truyén tai chi c6 dién tro R khong doi, coi dong dién trong cac
mach Iuén cung pha véi dién ap. Lan luot dién ap dua 1én 1a U; va U, thi hiéu sudt
truyén tai twong tmg 1a H; va H,. Tim ti s6 U,/U; trong hai truong hop:

a) cong suét dua 1én dudng day khong doi;

b) cong suit nhan duoc cudi duong day khong doi.

Huéng déin
' AP PR
Ap dung cong thirc: h=1-H =—=——+
P U‘cos’ep
_PR_
ol _loH, vy (UYL, [IH,
hl 1_H1 PR Uz U1 1_H2
U/cos’yp
PR PR
b) Thay P = Py/H va cong thirc1—H =———— taduoc: (1— H)H =%
U“cos“e U“cos’e
PR
T, . 2
_(-H)H, Ul [U_j _u,_ [aron,
(1_ Hl)H1 P{tR Uz U1 (1_H2)Hz
U/cos’p

Loi khuyén: Pén day ta nén nhé hai két qua quan trong dé gidi tiép cdc bai todn
phuee tap hon:
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Chu y: Néu cho biét @6 giam thé trén dwong day ta tinh dwoc hiéu sudt truyén tdi:

AP IR AU 1
h=1-H=—-= = .
P Ulcosp U cose

Tinh hudng 29: Khi gip bai todn dong co dién mic sau cong to dién thi 1am thé nao?

Gidi phap:

Khi dong co dién mic sau cong to
thi s6 chi ciia cong to chinh 1a dién ning =Uase
LR

ma dong co tiéu thy.

Vi du minh hoa: Mot dudng ddy din gdm hai day c6 tong dién tré R = 5 Q dan dong
dién xoay chiéu dén cong to di€n. Mot dong co dién c6 cong sut co hoc 1,496 kW c6
hé sb cong suat 0,85 va hiéu suat 80% méc sau cong to. Biét dong co hoat dong binh
thuong va dién 4p hiéu dung giita hai ddu cong to bang 220 V. Tinh cudng d6 hiéu
dung ctia dong dién trong duong day tai dién. Pong co hoat ddng trong thdi gian 5 h thi
cong to chi bao nhiéu kWh? Tim dién nang hao phi trén duong day tai trong Sh.

Huéng din
Cong suit tiéu thy dién:
P =%:>UI cos @ =%: 220.1.0,85 =l’49’ﬂ:> I =10(A)
S chi cia cong to chinh 13 dién ning ma dong co tiéu thy:
A=Pt= Et = M(W )5(h)=9350(Wh)=9,35(kWh)

H 0,8
Dién nang hao phi trén duong day sau 5 h:

AA= APt = |°Rt =10°5.5(h) = 2500(Wh) = 2,5(kWh)
Tinh hudng 30: Khi gip bai toan lién quan dén cong suit, dién ap hai cuc may phat
dién va may ting ap dung dé truyén tai dién thi lam thé nao?
Gidi phap:

Nha méy phét dién c6 cong suat Py, va dién ap Uy, trude khi dua 1én duong day
de tai dién di xa nguoi ta dung may tang ap c6 hi€u suat H. Cong suat va dién ap dua

P=P_H

1én duong day lan luot la: N
g day U-U

2

mp Nl

Tinh hudng 31: Khi cho biét cong suit hao phi trén duong diy bang a% cong suit dura
1én hodc cong sudt tiéu thu nhan dugc thi 1am thé nao?

Gidi phap:
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1) Néu cho biét cong suat hao phi trén duong diy bang a% cong suit dua 1én dudng
day thi AP =a%P < I’R=a%Ul cos¢g < IR =a%U cosp <> AU = a%U cos¢
2) Néu cho biét cong suit hao phi trén dudong day bang a% cong suét suit nhan dugc
cubi duong day thi AP =a%P".
Tinh hudng 32: Khi gip bai toan truyén tai dién ma noi tiéu thy ding may ha ap va
cong suét hao phi trén dudong diy bang a% cong suat tiéu thy trén tai thi lam thé nao?
Giai phap:

Néu noi tiéu thy ding may ha 4p va cong suét hao phi trén duong day bang a% cong
sudt tiéu thu trén tai thi:

4 5
I’R =a%U,l, cos g, * *
N U . ME|EM (Wn-Usess
N, U, |I,cosg, . .

bi¢n 4p dua 1én duong day: U =U, + AU =U, + | R.
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