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- : LO‘INéI DXU

: :Dbng dién mot chiéu khong doi da duoc day & Trung hoc co 6 va dugc hoc k| hon &
I6p 11. Trong chuong trinh va sach giao khoa 11 méi (2007) ¢6 hai chuong danh cho
dong dién. D6 1a chuong i : Dong dién khong d6i, va chuong Il : Dong dién trong cac
moi trudng. Cac truong Pai hoc, Cao déng va Trung cap vé tu nhién va ki thuat ciing -
déu c6 mon Dién hoc.

~Cubn sach nay bam sat sach guao khoa va chuong trinh méi, tac gia mong mudn sé hé
thdng hoa cac kién thiuc vé dong dién mét chiéu khong ddi, giup ngudi doc nang cao
hiéu biét v& cac dinh luat clia dong dién, clng cd cac ki nang tinh toén, cac cach phan
tich va giai quyét cac bai toan dién mét chiéu, lam quen voi nhiéu cach khao satva
nhiéu phuong phap giai mét bai toan dién. Qua d6-sé giup ngudi doc hiu biét sau -
“séc hon cac van dé li thuyét, nang cao trinh do phan tich va giai cac bai tap, co cach
" nhin t8ng quat hon vé cac phuong phap co ban dé giai cac bai toan dién mét chiéu.
" Do cac sach giao khoa chi néi dén dinh luat Om, cho nén cudn séch nay cling gianh -
‘nhiéu quan tam dén cac phuong phép gidi cac bai tap dua vao-cac dang cua dinh luat
'Om trong hai chuong du. Trong chuong this ba, cudn séch gii thiéu mot s6 cac -
phuong phap giai khac. ' :

Sau mbi phan hé thong hoa klen thuc cudn sach co gioi thiéu cac Bal tap mau (danh
“dau @) co giai cu the, huong dan cach lam chi tiét, frinh bay nhiéu céch gidi trong
‘nhing trudng hop c6 the Sau d6 ¢6 céc Bai luyén tap (danh dau ) ¢6 cho dap s6 dé
‘ngudi doc tu lam theo cac bai tap mau. Ngoai ra con c6 moét so Bai tap trac nghiém (*)
~ dé nguoi doc kiém tra lai kién thic li thuyét cia minh va lam quen Vi loai bai tap méi.

Cubn sach nay la mot tai liéu hoc tap, cling ¢5'va md rang hiéu biét vé cac bai toan' .

dién mét chiéu ; la tai liéu tham khéo t6t cho hoc sinh cac truong trung hoc, cac hoc

sinh kha gioi, sinh vién cac truang dai hoc va cao dang ; 1a mot tai liéu doc thém bdich

cho gi4o vién céc truong phd thdng, cac truong trung cép chuyén nghiép, cac truong
. chuyen, I6p chon. | -

Lén déu xuét ban chac chan khong thé tranh khél thiéu sot rét mong cac thay cd giao,
~céc sinh vién, hoc sinh va cac ban doc gop y cho tac gia dé cuén sach duoc hoan thién
hon cho cac lan tai ban sau. Xin chan thanh cam on.
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_ 1-DONG BIEN

.+ L.Ta da biét trong tu nhlén c6 hai loai dlen tich du'o‘ng va am. Dmh luat bao
* toan dién tich cho thdy : trong cdc he co lap vé dién; téng dai s6 céc dien tich

- - trong he 1a khong déi. D6 1a mot trong vai dinh luat téng quét hi€m hoi luon

- diing trong moi trudng hop clia ty nhién. Hay néi khic di, cho dén gio chua phat
hlen dugc trudng hop nao vi pham dinh luat béo toan dién tich. '

Khao st vé dign trudng va tuong tic cha céc dién t1ch khong chuyén dong 1a
~ n6i dung cia Tinh dlen hoc. G day ta quan tam dén cic dong dién. Ngay tir Trung :
~ hoc co sb ta da bi€t : cic dién tich dich chuyén tao nén dong dién. Chit dich

~ chuyén & day mu6n néi dén chuyén dong tap thé cé huéng cha cac dién tich.

2. Pinh nghia : Dong dién 12 dong cac dién tich tr do d1ch chuyén ¢o
“huéng duéi tic dung cha dién trubng o
‘ ‘Ta néi dich chuyen ¢6 huéng 12 nhim phan blét vdi chuyén dong nhiét clia
céc dlen tich, d6 1a cic dao dong hén loan xung quanh v1 tri can béng 12 chinh.
Trong mot dién truong, ngoai chuyén dong hén loan vi nhiét, cic dién tich

‘duong con bi kéo xuéi chiéu dien truong, cdc dién tich am con bi kéo ngugc

chiéu dién trudng. Chinh céc dich chuyén cé hu’ong nay tao nén dong dién.

Ta néi céc dién tich tr do 12 t4t ca dién tich c6 thé di doi, phan biét véi cdc
dién tich lién két bi rang buc chi dao dong tai chd. Cé nhimg méi trudng c6 sin
céc dién tich ty do, vi du nhu électron tu do trong kim loai. Trong cdc dung dich -
) dlén phan c6 sén cac ion duong va ion am. Trong céc chit bin dén co sdn cic

: électron e vaciclé tr6ng h*. Trong cdc moi trudng khOng co san céc dlen tich
o w do ta phdi tao ra chung nhd c4c tic nhan ion hod. ’

\ Dong dién trong kim loai 1 dong chuyén doi c6 huéng cia cédc electron tu
N do duéi tic dung cia dién truimg Trong binh dién phan, dong dién 1a dong

, .
X : } 5



‘ chuyélrdo'l c6 hu(’mg“cﬁa'cé’lc ion : ion duong vé catot va ion am vé anot. Dc‘ghg o
dién trong chét bén din 13 dong chuyén doi c6 huéng cha céc électron tydo va
‘.Déng; udign,tir;ongaizh:';gkhielé dbngfchuyén!difi 6 -huéng cla cic ion duong,

_ion 4m va électron ty'do (ching duge sinh ra nho ngon lifa.den c6n, nhd tia lra

dién hoac chiu xa).:Déng dién trong chan khong 1a dong céc electron bat ra W

catot (bi d6t néng hoac dit trong dién truong manh).

3. Biéu klén dé c6 dong dién |

Thong thudng céc dién tich ty do dich chuyén c6 huéng khi c6 dién truong 2
dat vao. Thé hién bing viéc x4c 1ap mot hiéu dién the giiia hai d4u méi trudng -
din dien. C4c dién tich tr do duong (ion duong) dich chuyén xu6i chiéu dién
trudng, tir noi c6 dien th€ cao vé noi c6 dien’'thé thap. Cic dién tich tr do am
 (8lectron, ion am) dich chuyén ngugc chiéu di¢n trudng, tir noi c6 dién the thép .
dén noic6 dien thécao. -~ DL T

© Tir d6 ta thdy dé c6 dong dién cdn hai diéu kién : c6 dién tich tw do va c6 -
dien truong dit vao. o S R
Do d6, mu6n duy tri dong dién, phai duy tri hai diéu kién trén déng:thdi.
.. Trong cdc moi trudng khong c6 sin céc dign tich ty do, ta vira tao ra ching
nhs c4c téc nhan ion hod, vita phai dit vao mot dién trudng, Trong doi sng hang
ngly va trong cdc bai tap thong thudng ta hay xét dong dién trong vat din kim |
loai d c6 sén cdc electron ty do. Mu6n c6 dong dién ta chi cdn dat vao hai ddu
mot hiéu dién thé nhd céc nguén dién. Hi¢u dién thé nay tao ra trong vat.din mot
dién trudng. Dudi tic dung chia luc dién trudng, c4c hat tai dién vin chuyén dong
nhiét hén loan nhung c6 them chuyén dong c6 huéng. Chuyén dong c6 huéng
ndy tao nén dong dién trong vatdin.. S . - .

Can chi § phan biét giia t6c do truyén tuong the dieﬁ nho dong dién vao cd

t6c do 4nh sang 3.10° m/s v6i t6c do dich chuyén c6 hudng cua cc hat tai dién

trong dién trudng. Céc tinh todn cho thdy t6c.do dich chuyén c6 huéng cla céc
électron ty do trong ‘day dan kim loai d€ tao nén dong dién chi vao c& nho hon
lmm/s. . \ | S | o

3 o

4. Chiéu cia dd‘nng dién v SR 7
Ta da biét, chiéu quy uéc cia dong dién 1a chiéu dich chuyén c6 huéng cha
céc dién tich tu do duong hay ngugc lai véi chiéu dich chuyén c6 huéng chadien
tich ty do am. Trong day dén kim loai, khi n6i dong dién chay tir AdénBthi
thuc ra 12 céc électron tr do mang dién tich am dich chuyénttBdén A. =~ =
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Chléu 12 mot. dac trung ét quan trong clia déng dlén Trong rét nhléu truong

hap ta phai ghi rat 13- chiéu ciia dong dién trong: doan mach dang xét 1a dong

[ dlen di tir-A dén B (I,p) hay dong dién di tir B dén A (Iga) VA ta gén cho déng
: dlén m()t ddu dai s6 : am hay duo‘ng Chi § réng I AB’ vi IBA 1a tréi nhau vé ddu:

IAB = _IBA ’

5. Cac tiac dung cua dong dlén

D(’mg dién c6 3 tdc dung co ban.

7 s Phé bi€n nhat, lic nao ciing ¢6 15 tdc dung m xung quanh dong dién c6 tix
tru'dng Tir trudng nay tuong tdc v6i tir trudng cha nam cham din dén tic dung

U co, 1am quay céc r6to cua cdc dong co dién...

% Tiép theo phai ké dén tic dung nhlet dong dlen di qua céc doan mach

- +€6 dién tro R trong thoi gian t thi nhiét lugng Q tod ra tuan theo dinh luat
~ Jun - Len—x0:Q = = RFt. Khi nhiét toa ra dii 16n lam vét din néng séng ien sé
~ déin dén phét ra 4nh sdng, d6'1a tdc dung quang...

* Téc dung hod hoc : dong dién di qua cic dung dlch di¢n phan s€ gay ra céc
qué trinh dién phan, cic phan ¥mg hod hoc. D6 1a co s& cho céc quzi trmh ma

. dién, dic dlén, tinh luyén kim loai, sin xudt mét s6 hod chit...

‘Ngoai ra c6 thé ké them dén anh huéng cia dong dién de’n cdc mo, cic t€
bao, dén céc dong dién sinh vat trong céc co thé séng din dén tic dung sinh If,
gy "dién giat", 1am ngimg thd... khi c6 dong dién qua co thé. Thuc nghiém cho
thdy dong dién cua cdc nguén dién dudi 12V di qua co thé ca ngudi 16n va tré

* em khong gay nguy hiém déng ké. Do d6 trong doi s6ng da c6 quy dinh chung :
- céic d6 choi tré em chay bing dlen khong dugc ding cédc nguOn dién tren 12V dé ,
“ddm bao an toan cho tré. ‘ . -

-8, Cmmg do dong . dién

o Cuong do dong dién dic trung cho téc dung manh yéu cla dong’ dién,
dugc xé4c dinh bing thuomg s6 gilta dién luong Aq dich chuyén qua tiét dlen
thing cia vat din trong khoang thoi gian At va khoang thoi gian At d6 :

A Aq
: : At
Ta con cé the néi cu‘émg 406 dong di¢n dugc xdc dmh b&ng dién luong chuyén

< qua ti€t dién thﬁng cla vat din-trong mot don vi thdi gian. Néi chung; cudng do
dong dién thay déi theo thdi gian vA cong thic trén chi cho ta bxé't_ gid tri

.
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' tmng ‘binh clia cubng do dﬁng dien. trong khoé.ng thén gian At. Néu lﬁy Atcing
nhé; gi4 tri cudng do-dong dién trung binh d6 cing chinh xéc, cang gdn voi gid
tri cudng d¢ dong dién tai mot thdi diém ma ta g01 1a cudng do dong dxén titc
'thb‘l tai thoi diém da6..

" Nhu trén dd néi, dbng dién 1a mot dal luong c6 chleu, do d6 cuo’ng do dbng ‘
dien 112 mot dai lugng vecto trong khong gian, trén mot doan mach 1a mot lugng
dai s6: I, =—Iga: - :

* Dong dien mot chidu . . |
khong déi 1a dong dien c6 1
chiéu va cudong d6 khong thay =~
~ d6i theo thdi gian: D6 thi

cudng d¢ dong dién theo thoi

gian 12 mot dudng thing ndm
ngang song song véi‘truc Ot fo o ce T
(Hinh 1.1). Déng dién do pin, - o — %
acquy cung cfp cho mot doan IR |
mach trong mot khodng thdi '
gian hoat dong én dinh khong -

dai 1dm c6 thé xem 12.dong dién khOng déi. Dbng dlén mot chiéu thu d1mc nht}

' ‘I;ﬁhh1;1

\ ~ chinh luu céc dong dién xoay chiéu thudng c6 ‘dang "nhafp nhéy" Sau khi duge

"Ia phing" nhd céc dién trd va tu dién méc thich hdp cung cé dang gén vél dbng R '
mot chiéu khOng d6i.. o

Véi dbng dlen mot chleu khOng d61 ma sau ndy: trong nhiéu tru‘bng hop. ta’
goi tit 1a dong dién mot chiéu hodc dong dién khong d6i, cudng do dong dien

I va dién lugng q di qua tiét dién thang trong thoi gian t bat ki hen he voi nhau‘ -

_ qua cong thu'c I= % < y

Dong dien mot chiéu cia
pin, acquy nhung déng — ngit

lién tuc'qua céc dién trd thudn = . |2 o
(a), qua cic cudn cam (b), o AN e \
hoic dong dién mot chiéu sau 1874 b’ A
chinh lre mot nira chu ki (c) o\ ; i)
nhu & Hinh 1.2 12 cic dong ;

mot chiéu thay déi. Trong céc
phan sau ta chi xét céc dong - S el
dien mot chiéu khong d61 ‘ - Hih12



.. * Trong he SI, don vi cudng do dong dien 1a ampe, ki hiéu 1a A don vi dién
tich 1a culOng, ki hi¢u 1a C va don vi thoi gian 12 giay, ki hiéu 13 s. Chung lién he

~ v6i nhau theo hé thic : 1A —lli—:

Pon vi ampe ciing kh4 16n. Trong thuc t€ ta thu'fmg gap céc dong dlen nhé
hon nén ciing hay diing cic u6c ctia ampe : -

1miliampe (mA) =107A -
‘ 1micr6ainpe (HA) = 107°A

} * D€ do cudng do dong dién qua mot vat -

din ta ding ampe k€ ®, hojc miliampe k&€ -~ :

o, p : . 1 R 1.

mA , hodc micréampe k& pA mic n6i ti€p v6i
vat din d6 (Hinh 1.3). Dign trd R, cia cdc B :
ampe k€ cang nho thi phep do céng chinh R Hinh1.3 :
Xxdc. Cian chi ¥ dén su phan cyc cua :

. ampe k€ : ddu duong (+) ciia ampe k€ néi v6i noi c6 dien thé' cao va dau am (—)
' v6i noi c6 dién thé thap.

® Bal tap mau

‘Mot béng dén D mic n6i tlé’p v6i mot ampe ké’ @ Ampe ké’ chi
- IAB =0,6A. . '
' a) Tim dién lugng q di qua tiét dlén thang cua day t6c bong dén trong 1 phut

b) Tinh s6 électron da chuyén qua tiét dlén thang trong thoi glan do va
chléu dich chuyén cuia cdc électron nay.

Gidi
a)q=It=0,6.60 = 36C .
Trong 1 phut di c6 dién luong 36 cul()ng chuyén qua ti€t dién thang

b)n = % = 1_6?—;%'? = 2,25.10 electron di qua tlé’t-dxen ,thangﬂ_ d5 theo

chiéu tir B dén A.

l Bai Iuyén tap

Qua mot day dién tré co mot dlén luo‘ng q= 1500 C chuyén qua trong thou
gian 10 phiit. ,

a) Tim cudng do dong dlen I'qua day dlén tré. |



: "'b) Téh s6 electron chuyén qua day dlen tr&s trong 32s. .
. BS: 1=25A;n=5.10"

7. Pinh lufit b&o toan dtmg dién

“Tai mOt nit cia mach dién M (Hihh 1.4) c6’ nhﬁng ddng dlen chay dén va -
nhfmg dong dién chay di. T dinh lut bio toan dién tich ta suy ra : Trong mét
don vi thoi gian c6 bao nhiéu dién tich chay d&n thi cﬁng c6 bdy nhleu dién tich
chay di. Ta c6 thé viét .

z Ide'n ZIdl
Trongvxduol—linh l4tacé:I, +12+I4—I3+I5
. Néu quy uéc ddng chay dén mang ddu duong (+),
; ‘déng chay di mang dfu am (-), thi ta c6 thé viét cho mQt
S ndtbatki: 0 ZI— ! ;

* B 1ap tréc nghiém

Chon phit biéu diing vé dong dién. ‘
A. Cic dién tich chuyén dong sé& tao dong dién..

'B. Chiéu dong di¢n 1a chiéu dich chuyén c6 huarig cla e dién t{ch dtrcmg
- Vay chi c6 dién tich du'ong dich chuyén mé6i sinh ra dong dién.

C. C4c dién tich tu do. am hoac dirong kh1 dich: chuyén (] huéng s& tao ra -
~dong dién.

f D. Doéng di¢n di x xuﬁt hlen thi ¢t nhu vay t6n ta1 mﬁl mai.
ps:C. i » | | .

% Bél tap tréc nghlem

- Chon phit biéu dung vé dong dién.

A. T6c 4o truyén tuong tic dién nhd dong dlen viio cd van t6c énh sing. Do
~d6 céc dien tich ur do dich chuyén cé huéng ctmg véi t6c do do6 d€ tao
~ nén dong dlen

B. Tic dung co ban va phé bién nhit clia dong dien 12 téc dung tir.

.-D6i véi dong dien qua mot vat din chi cdn cho blé't glé tri cia cubng do

dong dién 1a di.
D. Dong dién mot chléu 1a dong dlen ma moi dlén tich tu do déu dlCh
chuyén c6 huéng theo cung mot chiéu.

’DS B.

' 'Hinh 14

0
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11- PINH LUAT oM D()I vO1 DOAN MACH CHi CHUA
DIEN TRG THUAN -

1. Bién tré thuin

~ a) Mot doan mach goi 12 chi chwa dién trd thuan néu nhu c6. dong dlén chay
" qua chi c6 nhiét dugc sinh ra trén d6 (khong c6 binh dién phan, khong c6 dong

~co dién...). Cic vi du vé dién trd thudn thudng gip nhu day téc béng den, day
' dlén trg chia ban 13, bép di¢n, binh dun nuéc néng, 16 sudi dién...

véi day din kim loai hinh tru dai /, tlét dién ngang S va di¢n trd suit p, dién -
' tra R duoc ti‘nh theo cong thirc : R =p—S-. Mu6n c dlén trd R 16n ta phai chon

/cac hdp kim c6 dién tr& sust p lcm ti€t dién di nhé va khd dai. Céc day dién tré
(maixo) thudng c6 dang xoén 10 xo cho ngén lai. Nhin hai béng dén tron c6 cing

,hléu dién th€ dinh miic, béng dén ndo c6 day t6c méanh nhé cé dién tr& 16n
2
' nén cong suat nho (@-H—) bong nao c6 day toc to dam s c6 dign tro nho va

cOng suét 16n. Trong cdc day din truyén tai dién, muOn giam hao phi phai dung
day din cé dién tr& nhé. Mudn vay ngudi ta phai chon céc kim loai va hop kim :
c6 di¢n trg sudt p nho va ti€t dién day S di 16n. Ta thuong thdy cdc day din dién
bing déng, bing nhom hoic bing cic hop kim cha déng va cha nhom dén dién
t6t v di bén chic khong bi diit. Trong cic nam cham dién manh, ngudi ta ding
céc day cuén béng bac. Trong cdc mach vi dién tir rdt nho nguoi ta ding vang
lam day dn néi céc dién cuc cha cdc linh kién. Nhin céc sgi day din biing vang
nhé nhu soi téc ta cé thé nghi ring ching t6n bao nhiéu vang. Thé nhung cic vi
mach dugc san xuit véi s6 lugng rit 16n nén s6 lugng vang dung trong cong
nghiép dién tir ciing r4t 16n. Ngudi ta tinh ring trong nhitng nam gén day khoang
. 40% luorng 'vang khai thic dugc trén toan thé gléx hang ndm duogc ding trong
cOng nghiép dién tir vi mach. '

. - Dién tr& R 12 mot dai lugng vo hu'ong, khong c6 chiéu. Gi4 tri dién trd khéng .
- phu thudc dong dién di qua tir ddu nao dén diu néo : '

- oBanapm&u o

Tinh dién tr6 R cua mbt day din béng dOng dai { = 10m, dufmg kinh day

- tron d.= 1mm va biét dién trd sut cha déng 1a p; = 1,72pQ.cm.
| Gidi : R = ot =p-—il-——-l72 10“8—-—1-1—(3)—-2— =0220
S "nd® n(107%)
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| Boi luyén tép , L : .
Tim chiéu dai cha mot day téc b(mg dén cOng sufit 16'n IAm bﬁng vonfram c6

dien tré sudt p = 5 Spn cm. Biét dien tr& day téc R = 96, SQ va dlwng kinh day
d =0,0lmm.

oPS:=13gem. e N
® Baitgp méu | |

Ngufn ta gap doi mOt day d5.n kim loal dlen tro Rl r01 bé chap lal thanh mOt
doan day din méi c6 dlen tro R,.

a) Hoi R2 bé hon hay 16n hon R; bao nhiéu lan

b) Tim dien trd R; ciia doan day mé6i theo dlen trd R, ban d4u, biét rﬁng ta} -
: 13p lai viec gap do6i dé6 lién ti€p 3 lin. '
. Gidi : ‘
- a) Méi 18n gap doi 16i b6 Chap lai chiéu dai 'g-iérn-z’di 2 14n va tiét dién'tang

N

1én 2 14n. Theo cong thic R = p—é— ta dé dang thdy :

!
| 3 _ 1 1_R
Ry = P2s“4p =72

VAy dien tr6 ctia doan day méi nho di 4 lan so véi dien tr& cil.
b) Ne'u viéc gap doi, 6 lﬁp lai 3 14n thi :
Ry

R’64

. 43 | |
| Téng quét hod : riéu ta 1ap lai viec gap d01 d6 n 14n thi dien tro méi nhé di 4"
lan so véi dién tré doan day da1 ban ddu. \

vI Bai Iuyén tép

Mot day din kim loai c6 dlén trd R1 Ta cét day dén d6 thanh N doan bing
nhau r6i b6 lai dé thinh doan day méi dién tr& R,. Hoi phai cét day d6 thanh bao
nhiéu doan bing nhau 16i b6 lai dé dugc dién tré m6i R, nho hon dign & R, ban
déu 100 14n. | | |

PS: N =10doan.
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‘ ‘b) 'Dién tr& cha céc vat din bé'mg kim loai phu thuoc vao nhiét d¢. Nhiet»ldo
ting 1en, cic mit mang tinh thé dao dong manh thém cén trd sir dich chuyén 'cé

- huéng ciia céc hat tai dien 14 c4c &lectron tw do. Do d6 dién tré vat din kim loai

~ ciing tang len. Trong pham vi c4c nhiét do théng thudng, dién tr& céc vat din -
kim loai tang theo ham bac nh4t véi nhiét do t (nhiét giai bich phan °(;), ' L
- R, =Ryl + at) « “
v6i o 12 he s6 nhiet dién trd tuong ng cita timg kim loai. Ta ciing c6 thé viét
duéi dang dién trd sust p phu thuoc nhiet do : - ' o :
- Py = po(l +at) |
~ Vihe¢ s6 nhiet dién trd ciia céc kim loai thuong rt nhd (o <10°K)nenta
c6 thé viét céc h¢ thic gin diing : IR '
'Rtl =Ro(l+at)

1+ at,

g th = Ro(l + ‘at2)= Rt = Rtl (1 + atZ)(l - a't])

11+ at
~R (1+at; —at —aztltz)“_ 3
Bo qua s6 hang bé bac hai o® ta c6 : . .
th = Rtl [1+a(t, —t))] hay pt2 = ptl [1+a(t, ~t)]
¢ Ta nh(r'r?mg dién trd-clia céc cht ban din lai bién thién nguoc véi nhiét
/do : nhiét d¢ tang lén, néng do c4c hat tai dién tang len rd rét vuot qud cdc can

trd chuyén dong ciia dao dong mang tinh thé. Két qua la dién tr& cic chét ban
ddn gidm di (Hinh 1.5) : ban din c6 hé s6 nhiét dién tr& agp 4m. Né&u ta c6 hai

Hinh 1.5 L : Hinh 1.6

‘8

13



- .miéng vat. liéu hinh thuc bén ngom g16ng het nhau, mot 12 kun loal, mﬁt 13 ban

dén. Mu6n biét miéng ndo 12 kim loai, miéng ndo 1a bén dén, ta chi viec lipmot

méch di¢n don gidn nhir Hinh 1.6. Ho miu vat vao. nigon Iira, néu chi s6 ampe k€

| ‘tnnglenthidélébéndﬁn chis6ampek€g1&md1thidéléknn}oa1 .
e Baitdp méu

Biét h¢ s6 nhlet dién tr& cua dOng 1a o =43 10 3k va dlen trd cia mOt
day din bing ddng z; t = 25°C 1a R, = 15Q. Tinh dlén 1 cha day din 46 &

t2 =45 th 6 t3 = —-lOOC. :
Gidi

th = R [1 +a(t, —t)]l= 15 [l +4, 3 10 (45 25)] = 16 29Q

R3~-R [l+0.(t3—t1)]—15[1+4310 (-—10 25)]-1274Q

m Bdiluyén iap N
Tim dién trd sudt clia nhom py; bi€t réng mOt day dén b&ng nhom dai 400m,
tiét dién ngang 1mm? c6 di¢n tr6 R = 11Q. >

DS: py =275.10 °Qm.

~

o Bal tap méu ,
- Mot thanh kim loai & 30°C c6 dién trd susit p; = 4:10 8Qm he s& nhiét diéen
trd @ = 3107 QK va chiéu dai 11 = 1m. Thanh kun loai ndy ghép n6i ti€p v6i

mot thoi bén din c6 cﬁng tlét d1¢n ngang, dlén trd suﬁt py=2.10 Qm va hé s6

" phiét dién trd ay = — 0,005 Q/K. Hbi chiéu dai thoi bén din I, phdi bing bao
nhiéu dé thanh ghép ndi d6 c6 dién tr& khong phu thudc vao nhiét do. Bo qua sy
phu thuéc nhlet do cna céc kich thuéc. ciia thanh. Cho ring céc thay déi nhiéet do
1a khong 16n 14m dé c6. thé xem dién trd thoi ban din cfmg bxe'n thien theo ham.
béac nhit clia nhlet do. ,

Gidi- ‘ . ‘
Goi R, 1a dién trd thanh kim loai, R, 12 dién tré théi bén din :

l ;
R; =Ryo(1 + ) =prog 1+ )

14



" . R ctia doan mach.

R, = Rzo(1 + 0‘2‘) on 2 (1+ - ast)
Dlén tréy thanh ghép néi : '
' . o g/ |
R=R; +Ry=py -é—.(l +at) + Py % 1+ at)

Lt S
= Plo-lé- +Pyg % + 5 (@iP1oly + azpaly)
“ Dé R khOng phu thuoc nhlét do thi: a;pyoly + %on’z =

ayproh _ 10,003.4.10781 =0,12m = 12cm
GP0  -0,0052.107 \

Ritra: ly=

™ Bdi hiyén tap |
Mot day din kim loai du'img kinh d = 1mm, dién tr& sust py = 2.10"Qm, he

. s6 nhlet diéntré6 a.=5.10 3 Q/K. Tim chiéu da1 I cua day, bi€t ring nhi¢t do ting
- tr2i °C dén 56°C thi di¢n tr& day tang 10 Q. Bo qua sy dan nd cta day.
‘ DS 1=224,4m

C2 Binh luﬁt Om cho dosn mach chi eln'm dién tré thufin

a) Cuong do dong dién chay qua doan mach chi chﬁ‘a dién tr& thudn R t le
thuan v6i hiéu dién thé U dat vao hai ddu doan mach va ti 1¢ nghich v6i dién trd

CI= ?g- hay U=RL. . @
_ Doéng dién I di ti rioi c6 dién thé cao dén noi c6 dien |

th€ thdp. Gia sir dién th€ & A cao hon & B (Hinh 1.7) : N ,
Vo> Vg thi dong dién di tir A dén B : I,5. Trong cong —

thic (1.1) céc dai lugng U valla c6 chléu chi cé dién A B
tré R 1a khong c6 chléu Do d6 cong thiic (1 1) phai v16t Hinh 1.7
lai cho day du co

Uap =Rpplag =V - Vg hay IAB=‘§Ali (LY

Trong 6 Uyp, Inp 1uon luon cing chiéu véi nhau va ¢ céc gid tri duong
néu I, cling chiéu dong thuc hodc chiéu da quy u6c chon 1a duong. U,p va I,y

15



‘co céc gid tri dai- s(S Am ‘trong trudng ho‘p nguoc lal Ki hleu Ras chi nhim mo ta.

dién tr§ tuong du'o‘ng cua c4 doan 'mach AB khi doan mach du'dc ghép b(’n nhléu ‘
dién tré. :

' Dodéi :
h | UAB——UBA don vi von (V)
* Ixg==1Igs : don vi ampe (A).
RAB—RBA>O dcmvmm(Q)
DbngdléndltuAdénB IAB>O:>VA>VB-—)UAB>O

Dong dién di tt B'dén A : IBA>0=>IAB<0—-)VA<VB—> Upp<0
b) V6i doan mach chua bi€t chiéu dong dién thyc, ta vin luén luOn co thé
viét duoc : SRR

. d@ng tinh U P "UAB = RABIAB hoic UBA =Raplpa
Odangtmhl Iz = UJ ‘hoic Iy —P—‘-"— _ S "(“1.1')
Ras Rpp -

Trong d6 g1a sit chiéu tir A dén B 1a chiéu khéo sat cé thé cung hoﬁc nguo’c .
chiéu dong dién thuc trong doan mach. Sau khi' giai bai toén ta tim duogc

Ixp > 0, nghia 1a chleu khio sét tring v6i chi€u dong dién thuc. Né’u tim thdy
Ixp <0 thi chiéu dc)ng dlen thuc trong doan mach ngugc véi chléu khao sét;
chiéu gi4 sir ban ddu. '

Thém mot 14n nita cin nhéc lal va nhin manh rﬁng hléu dién thé hai dau va

o cudng do dong chay trong doan mach phai lu6n luon cing chiéu. Néi chung ta '

nén viét cong thic dinh luat Om duéi dang c6 chiéu (l 1') thay cho dang (1.1)
khéng chat ché va dé nhdm 14n. Biéu thifc cda dinh luat Om tdng quét & phén sau
cling dugc viét duéi dang phat tnén cha y tu(mg ndy. :

o Bai tép méu

Poan mach MN (I-ﬁnh 1. 8) c6 dlen trg RMN =5Q Dong dlen cuimg do 2A
chay td N dén M. Hay tmh Umn-

Gidi ;

Dong dien 2A di ti N dén M, vy Ty = 2A hay = r—r_‘g;___l«—z—%
n6i khéc di Iy = -2 A.

‘ ' C Hihis
Uyn= RMNIMN—S(—Z)—-—IOV VM—VN<O Ry

16



Déng thiic cui ciing cho thdy V) < VN dlen th€ & N cao hon & M. Diéu d6
phi h0p véi gla thlét déng dien2 A d1 tir N véM.

- wBal Iuyén tap

CécphépdotrendoanmachPQ(}nnh19)ch0 | ' qu .

K8t quA Rpg = 12Q, dien the & hai dfn Vp=-13Vva .~
- Vg = +23V. Xic dinh cutng 49 dong dien IPQ P - a
clia doan mach. , Hinh 1.9 -

DS : Ipg = -3A, dong dlen thuc chay tir Q vé P

- cuong do 3A

¢) Trong doan mach chi chia dién tr& thuan nhu trén da néi, hleu dlen the
va ddng dién bao gid ciing cung chiéu va ti 1& véi nhau. Néu ta vé dudng biéu
dién hi¢u di¢n thé U theo cudng do dong trong hé toa d6 (U, I) ta goi I dub‘ng dic
trung von — ampe hay dic tuyén von — ampe. Ta thdy ngay dic tuyén 1a mot
- dudmg thing (Hinh 1:10): He s6 géc cla duang thang nay chinh 12 di¢n tr&. R cia
doan mach : R = tana..

Mot dung cu dién cé dic tuye’n 1a mOt doan théng ta n6i réng trong pham vi
. mién U, I dang xét, dung cu dién d6 tuan theo dinh luat Om. Vi dy v6i mot vat
d{m kim loai, trong mot pham vi khé rgng dic tuyén 12 dudng thing. Vat dﬁn,
kim loai tuan theo dinh luat Om.

Nguoc lai céc dung cu dién cé dic tuyén khong 13 dudng thing ta néi ring

dung cu dién d6 khong tuan theo dinh luat Om. Vi du dong dién trong chan
khong, dong di¢n qua chat kh1 khong tuan theo dinh lujt Om

Hinhi10 S © Hmhta
* Bdi tap tréc nghiém

Chen ding dic tuye'n v0n~ampe cua mOt vit dén tuan theo dxnh luat C)m
~(Hinh 1. 11). , . ,

bs:C.
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- Bﬁi@p trée nghiém e - L -
Tim cong thic dung cla dmh luat Om cho’ doan mach chl 06 dlen tré.
thuan R AB- ’ : :

A Upp= RABJIBA: B.Upa = IagRap
R Uga
C.I\p =722 D. Iy, = —BA
’ A UAB BA RAB
PS:D.. E

,3.meuménthehamﬁuaoanmaen o e

"a) Hieu dién thé hai dau mOt ‘doan mach c6 tinh chﬁt cong néi tle’p Ta c6 '
thé v1e't

: UAB = Upmp = Uppm + Upp = Upns = UAN + UNB

Vé6i M va N Ia céc nit bat ki trong mach dlen, 'da & noi dién thé€ cao hay noi
dlén th€ thip. Céc hiéu dién th& trong déng thuc trén lh céc luong dai s6, c6 thé-
; ducng hoic am.

Trong nhiéu tru'(‘mg ho'p U AB duoc 14y theo chiéu cia d(‘)ng dien thuc‘ Khl 46
, U AB=Va—Vp>0 VA ngudi ta con goi Usp 12 do glém the (db sut thé) trén doan
mach dang xét ‘

b) Doan mach AB g6m céc doan n6i ti¥p
(Hinh' 1.12) : Ta xét AB goém hai doan AM va

MB néi ti€p véi cdc dién trd tuong tng R, va . /_I,_,—R‘j_“f_;j-z—}_,l_/ )
R,. Dinh luat bio toan dién tich din dén : trong A N N B
méi don vi thdi gian c6 bao nhieu dién tich qua oy U

R, thi ciing c6 bdy nhiéu dién tich qua R,. Do . Hinh112 -

d6 dong dlén qua c4c doan mach n6i ti€p luon” : ‘

~ bing nhau ‘
" | w_U_Up LU R
Ry, R, U; Ry
Ta cé : do glam thé trén céc doan mach mic ndi tle’p tile thuan véi cic dlén
trd ctia timg doan. : « v

IAB: If\M; I;

UAB =Rpplap=Uamp=Uam+Ums
=Ram M +Ryp}B = (R, +Ro)lxp

18
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Rllt ra' . RAB_RI +R2 >R1 2 o
Ta c6 : dien tré tuong duong cic doan mach méc néi ti€p bing tdng dlen tro '
timg doan mach.

U, R, .. R

—-———— — e - 1. ¢
Tr —- U2 R2 ta‘cé thé ritra: Ul R R2 U AB= R Uap 1( 2)

mUAB = m’-UAB_

c) Tren co s& cong thu'c nay ta cé cdc mach chla thé (Hinh 1. 13) |
.Bi€n tré Ry dat vio hieu dién th€ U,y thi con chay C cho ta hiéu dlen

R
Uep = R[:B Upp

A

] . | )
| | | : .
U‘,‘B Foa J IAB_L|:1:__—
‘ \ A . B
iy A | o LR,
Hinh 1.13 o ' Hinh1.14

d) Ta xét hai doan mach c6 dién tré R; va R, mic song song (Hinh 1.14).
Hiéu di¢n thé hai d4u méi nhénh 1é ciing bing hiéu dién the chung clia ci doan
mach mic song song : ,

I Rz

L, R

4 Ta ¢6 : cuong do dong dlen trong céc mach 1€ t 1¢ nghlch v6i dién trb cla mOx
nhédnh mic song song.

Hé qué cua dinh luat bao toén dién tich cho ta:

U U, U
I = =1 2 _ AB
AB Il + 12 Rl + == R2 RAB
Thé mé céc hleu dién th€ bing nhau suy ra dugc cong thic cla dién tr&
.- tuong duomg mot doan mach méc song song : »

UAB=U1=U =R Il R212$

19



RAB '=‘i-]-+‘l—i‘2'" ‘RAB"' Rly R “<.R]>»12
k I R, L R.
Tirh {1 —Lz-—l : . 1 = 2,»,'
¢thc‘12‘. R, t?céfhésuyra L+l Ry+R,
=g ALy oy

R +R, IAP k= R, +Ry A
‘Céc cOng thic nay nhic ta dén bai todn mﬁc son 1a mot dlén tr&s nhd song

song véi mot dien k& iméng ménh (ampe k€ cii) chi chiu duge dong 1, nhé dé tao

thanh ampe k€ méi ¢6-thé do dwoc cic démg dién manh chinh I cé tri 56 16n
(Hinh 1.15). : ;

o R.+R R ‘
IAB—I -————-—51 -—(1+-§—)I -N'Ig

R, Vs

‘R,
He s6 N=14+ -ﬁ— cho biét khi ning do cha ampc k€& mé6i tang len N l4n so
S

v6i kha ning do clia ampe ké cfi. Hay néi khic di gis tn m61 do chw cua dung cu
do tang lén N lﬁn Ta cﬁng c6 thé n6i d nhay chia dung cu do di glém di N 14n.

L Ry R
T | R ——c?.’:—-‘— Ly |
kT AT e
Hinh 1.15 | - - © Hinh1.16
° B&H@p m&u -

 Hai dién & Rl = 20Q mic song song v6i R2 = 30(2 vao ‘ha1 ch6t A B
(Hinh 1.16). ‘Biét dong mach chinh IAB =10 A. Tim Il, 1, RAB, Upp.
Gidi , v i
R, 30

_Rp
R1+R21AB 0+30 10 =6A

I =



R, . 20

=l 1,
L= W= B 10= 4A

"R +R, 20+30 o
UAB = RAB IAB = 12.10 = 120V = Ul = R~111 -_-» 20-6 =‘U2 =‘R212 = 30.4

m Bai Iuyén tap
Mot dién k& c6 dlén tré R, = 5Q ¢6 thé do dugc dong dién lé’n nhait‘

I =200 mA. Tim son R cin mic song song v6i di¢n k& dé thanh mot ampe |

" k€ méi c6 kha nang do ddng dién I6n dén I™* = 10A.

| DS:R‘=O,IOZQ. o .

e Baitép méu

Cho mach dién g6m b6n dién tr& R, = 12Q = 2R2 =2R4 =4R; va khoé K,

nhu Hinh 1.17. T4t ci dugc mic vao U AB = 180V. Hay tinh déng dién qua céc
-dién trd va qua khod K khi K déng va khi K md. ‘

Gtaz
* Km6 Doan mach AB gém ha1 nhdnh song song Ry nt R3) // (Ront R4):
_ Upp _ 180 _ ‘
Wbt R YR TR A
. Usp 180 _
,VIZ-I4-«R2+R'4‘ —6/+6 =15A
: IK—O |

- *K déng : Doan mach AB gOm hai doan
n6i ti€p: (R; //Ry) nt (R3 //Ry)

Rap=020m@O1=F+5 =60 iy

Irg= %ﬁ— = lﬁ—o' =30A
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L=g #8260 - 10A
R, 2 . .
LR IR, a0 " 0A
Ry 6 L
L= R+ R, A 3560 =20A
L= R — -3 _30=10A

™ -12—14-20-10-10A

= Bén Iuyén t@p .

Cho R = 3R, = 30Q va mot .ampe k& @ dién tr& R, mic v6i hieu dién the
Upp = 120V nhu Hinh 1.18. Tim R, bi€t ampe k& chi IA = 4A. Néu thay Ry
bing Ry th ampe k€ chi 3A. Tim R3.

DS:Rg=15Q; Ry =10Q.

hY

R _ "R ’
___@A_ A‘\ZYA 1, M R 2AB
120V ! z

~ Hinh 1.18 , . ~ Hinh 1.19

e Bditdp méu | o

Hai dien tré R, = 2OQ va R, = 30Q mic n6i ti€p nhau vao hai ch6t A va B
nhu Hinh 1.19. Dong dign2A di tr A dén B. Ta tinh céc hiéu dien thé va nghiém-
lai cdc cong thifc trén. : .

Gidi UAM=R1 IAM—202 40V——UMA :
UMB—R21M3-302 60V =—-Ugy
U= UAB—UAMB—UAM+UMB—4O+6O—100V RABIAB-SOZ
o U; =Uppy = Uppy = Uap + Upy = 100 + (—60) = 40V
22 |



| U2 = UMB = UMAB = UMA + U’AB = h40.+ 1-'00‘= 60V

U, = R Unp = 35-100 = 40V
U, = —R—~UAB =30 j00 =60V

R,p 50°
_ m Bdiluyén tap.
Mot mach chia the gém bién tré Ry = 72Q

“mic v6i hiéu di¢n th€ ddu vao U, = 120V c,
(Hinh 1.20). Mu6n c6 hiéu dién thé ddu ra 450y R, . ’f( .
; ’ Ugy = 30V

Ucp = 30V thi con chay C phai & vi tri ting <
v6i RSP bing bao nhieu ? 2
DS:R, =180  Hinh 1.20

* Bdi tap trée nghiém |
- Chon cong thic ding mo ta tinh chat cOng ndi ti€p clia hiéu dien the.

’ A.‘ LUMN = UMQ - UNQ‘ - B. UPQ = UQM + UMP
C. Uyp=Upmn - Unp - D. Umn = Unmp + Unp
DS: A ‘ :

* Bai t&p tréic nghiém

Chon cong thic diing lién hé cdc hleu dién th€ doan mach9 n61 ti€p hai dlen
' tl'éRl, R2 maéc VaO UAB (H‘lnh 1 21) '

Alam R o Uy R

cu. - Ry R, R,

C-Uam = R, +R, DAB = ,P/———a—é:—fla
e T

D. UBM=R_I+2—1§2UAB | I Hinh 1.21

ps:C |
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| t Bl wp tréic ngthm
Chon cong thuc diing cho doan mach hai dl(:n trdr song song (Hinh l 22)

1 R,
ak.R
! R,
'Ry _Ry
B 1T
‘R,
ClI, =—2>*t—U
I7 R +R, AB Hinh 1.22
R, . 4
D. IZ = R +R2 ’IAAB
psS:D: :
osauopmau

Ta ding hai dlen tré R;, R, 1am son cho mot dlen ke' Néu dung R, 1am son, |
khi ning do cia dién k& ting lén N, 14n. Néu ding R, 1am son, gid tri mbi do

chia ciia dién k€ tang 1&n N, 14n. Hoi khé ning do cha dién ké tang lén bao nhleu
14n néu ding son 1 : o

a) R, n6i ti€p R; (Hinh I 23a)
b) R, song song R, (Hinh' 1 .23b).

*'f""'@""a" T —W1
AR AAAA " R AN\ e
e R

a b)

‘  Hinh1.23
Gidi : Goi Ry Ia dién tr& dien k&. Theo gi thi€t tacé :

Rl ‘ Rg ‘ _Iql_1 : R1+R2 _ N;]‘+N2 "">2
R, Ny~ I)(Nz -1
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a) Rl ﬂt RZ :

R (N, =D(N; =1) . NN, —1
- g 1 2 Ny
N’“'“R R2 =t TN, =7 N1+N2e~2

N -1+E——1+R(1 | 1)‘
d R R "Ry

=1 le '1 Ry 1= N+N 1
+___._ - —
+R1+ R2 1 2
Nmsanen i

Ny , Nz

Vi du 4p dung bang s6: N; =6, N, =21 :

NINZ -1 - 6.21 -1 =5: khénang do kém di.

Nou N1+N2-2 6+21-2 ‘

N//—N1+N2—1—6+21"'1—26 khénangdotanglén

m Bai luyén tép , ‘
€6 von ké @ va hai dien trd phu R, va R,. Néu ding R, 1am dién tré phu th

kha ning do ciia von k& tang-lén N, l4n. Néu ding R, 1am dién tr& phu thi d¢

‘nhay cia von k€ giam di N, 14n. Hoi gi4 tri mdi d¢ chia ciia vOn k€ ting 1én bao
nhiéu 14n khi ding dién tr& phu 12 :

)R, n6i tiép R, (Hinh 1.24a) » 8) A @AW
b) R, song song R, (Hinh 1.24b) ’

NN, -1 f “ x |
DS Nnt N1+N2 1;N//=E—-1F_-I%I—2_:7 b) Rv

e Bdi tap méu - ' © . Hinh124
C6 dien k&€ © va hai di¢n trg 1am son R,, R, méc nhu Hinh 1.25. Néu ding
hai ch6t AB, ampe k& méi do dugc dén I, = 3A. Néu dung hai chét AC, thi ampe

k€ do dugc dén I, = 2A, Hbl néu ding hai ch6t BC thi ampe ke’ do duac dén 1,
bing bao nhieu ?

25



-Gidi : Goi R, 12 dlen try dién ké’ Khi dung hai ch6t AB thi ta ghép R2 néi
ti€p v6‘1 R, 1am dlen g ampe ke méi : R =R, + R2

o "R' R, +R R, +R, +R
AB _ =7 l1+8 -2 |_ 17727 ¢
‘Il I (1+ Rl] Ig(l+ R ] I R,
 Khi ding haich6t ACthi : | |

2 R1/+R2 "8 Ry +R,

Khi ding hai cho6t BC thi ta ghep R, nGi ti€p véi R, 1am di¢n trd ampe k€&
- méi R =R, +R;: '

( R ( R +R R, +R, +R
BC _ 1 | _ . g 1] 1 2 T Reg
I3 'IB[1+"£]“IE(1+ R, ')'Ig R,

t

R 1‘,1,'111

CECTEC ET27376

vay néu dl‘mg hai ch6t BC thi’ ampc ke méi do duoc dén 5 = 6A.'

Wiz o  Hn12s

" o Bai tap méu | |

Cho 3 dién tréR1 =3R, = %R; = 18Q va-mot ‘bi/e'rvl trd R, ciing mot ampe
K€ dien tr& R, ~ 0. T4t c& méc vao hi¢u dién thé U g = 150V (Finh 1.26).

| a) Cho R3= 40). Timn s6 chi ampe k€ 1,. ‘ |

26



b Mu6n chol, = 0 thi R; phai bang bao nhieu ?

©) Cho XN =2A. TimR,.
Giai 4
a) ViR, ~0 ta'cé.t‘hé chapM =N.

Rap=[(R; //Ry) nt Ry //Ry]
18 12

—[(18//6)nt(4//12)]"—'-—1-+-3+1 =7,5Q
Upp | 150
- las= Rup 75 A
BN = R—I:I—RI = 181§6.20=15A/ -
| ‘R 2 . >WMen-L=15-5=10a
12"3 _31 77 320=5A | -

Ry +R; 4B T3y

b)I,=0tacé thé bo ®di:R,ntR, VaR;ntR;.
150 25 ; 25

-_;‘ = — ‘ “AN= AM = =06— =
12 I4 6+12 3 A — U2 U R212 6. 3 SOV ‘
25
B U4 -—-R4I4 = 12 —'3— = IOOV U3
U; U, U Uy, 100
R =—3-=—4= 4 _-_ 4
3 » ) U, /R, - Ul R, = 0 18 36Q

Hoac ta c6 thé 18p luan bing mach c4u can bang ERL = —§—3
2 4

c) I = 2A Goi 12 1a dong dién qua R, tir A dén N, Ta c6 déng thiic :

N

UAB UAN + UNB = R212 + R4I4 R212 + R4(12 + IA)
= 61, + 12(I, + 2) = 150

'Rutra12-7A=> UAN—U2—67 42V UAM

_U 4 7
I“ R, 18 A
Suyra:  Ry= Uy - 150 - Upm _ 150 - 42 = 3240,
’ : I3 Il _IA 7 :
A 32
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| Phu'dng phdp khdc. Ta ciing c6 thé diung tnixc t1€p R3 am dn 86 (R3 =X), tuy
cé cong kénh hon: : ‘ '

| 18 9
- R; =2 -2
12 = (R1//R2) (18//6)} 371 =30 | |
12x L ‘
R R - ‘ o
0= Rs/l V=12 = o A
N UAB 150 _
124+x IS S
. X_ o - 100x
_10002+%) S 4T x+Ry AT 36411x
T36+11x 0\ I\ R, 512 +%)

| R, +R, AB\ 36 +11x
Theo gid thiét : Iy =L, +1, ‘
‘ 100x 7512 +X)
36 +11x T 36+11x
m Bal |uy§n tQp ' _
Cho mach dién vdi céc: s6 lieu nhu trén Hinh 1.27. Dién ke’ c6 dién trcf
Ry ~0. Uypy =25V. Biét I& =2A. TimR,.

DS:R, =540

+2 = x =320

Hinh 1.27 . Hmhi2s
'oBdHmeéu o A
| Cho hai von ké @, va @, c6 dxen tré va - 600 v Ry, = 1200, Bién trd
Rap = 10002 va hiéu dién thé hai d4u doan mach U, g = 36V (Hinh 1 28). o
28 ' |



a) X4c dinh vi trf con chay C (x = ?) dé s6 chi hai von k€ Ia nhy nhau.

'déu B.

o Gidi : : ‘ :
a) Mu6n s6 chi hai von k€ nhu nhau thi dién tré tuong duong cua hal doan
n6i tlé’p phai bﬁng nhau Rl R,

60x 120100 — x) 120(100,;x)
60+x 120+100—x  220-x

Suy ra phuong trinh bac hai : x* + 140x = 12000 =0 -
- Taloai nghiem amvadugc: x=R AC= 60Q2.

b) Mu6n ¢6 cac s6 chi von k& UV =3y UV2 thi tuong ting dlen tr& céc doan

5
n6i tiép : . 3 ,
60x 3 120(100 - x)
60+x 5 220-x
Ta riit ra phuong trinh : x4 860x — 36000 = 0

Ta chon nghlem duong va duorc X=Rpc= 40(2 ‘
c)KhiC=A tacéRl 0. = vOn ke'@l chi sGkhOng
| R2 =R = von ké®, chi cyc dai U =36V

Khi C=Bthi ngugc lai: - von k& @, chl cyc dai Um“ =36V
, N - v0nké®2ch1s6kh0ng.,' \
Ta c6 bang bién thién sau day :
x=Ruyc | O 400 600 1000
u, |0 B 5 BV 3v
Uy, |36V N\ 25V N 18V N 0

c) S6 ch1 cic vOn k& bién thien the nio l(hl con chay C di ttt dfu A sang '

-



° Béli t10p méu

Hai dién tr§ Rl va R2 ghep néGi ti€p vﬁ mic vio dién thé khong ddi Uo Mic -
mot von k& thuc song song vél R, tachs6 chi von k€& U,. Mic von k€ song song
véi R, tac6s6 chi vOn k€ U, (Hinh 1 29).

a) Chimng b r&ng —U— = B—va kh'Ong phu

U2 R,
thuOc dlen tro‘ RV clia von ke,
| b)ChoUO—IZOV U, =3U; =72V R1=IOQ | _
Tim Ry, Ry, d0 gidm the trén R,, R, khi khong c6 L Hinh129
® va sai s6 cho phép do bing vOn k€ nay. I : |
Gidi
a) Kh1 mac @// R] ‘ .
- U,y =*U-,<'>*“'Ul:>u,= S RO)
RRy TR, Vit 1)
Co . 2lR; R, Ry
‘Khl mac @// R2 L
Up-U, U2 U, Y e
" ORR T O )
Chia V€ v6i V& (¥) va (**) ta dugc : -
~U, . R . -
L= R
Uy ,RzGE v
U, .. 72
-"b)Thays(S R2— U Rl‘--2—4 .10 = 30Q2.
| ,.24]"24 120-24 96
w(*): gt =T =30
S0 77 10 Ry 30 30
- ';}‘_:;":_‘_“_1__ ! =>Rv—30§2



Khi khéng c6 von k& :
, R,

10

Ur, ° R, +R, 0 ° 10 + 30 120 3
__KR __30 _ ’
URZ_.,— R U0 =107 30120290V
Sai 56 tuyet d6i khi do R, :

~ AUg, = Uy, -U;=30-24=6V

vakhidoRy: AU, =Ug -U,=90-72=18V

Sai 56 ti d6i ciia hai phép do trén :

. AUy g
-_ R _ 6

8UR1 = ,UR, 30
AUg 18

~ = R2 18
SURZ = UR2 ‘90

'm Bai luy_éri tép

C6 3 dién b R, =R ; R, = 2R va R, = 3R
ghép n6i 'ti€p r6i mic vdo hiéu dién th€
Uj = 54V (Hinh 1.30). Méc mot von k€ thuc
® song song v6i R; thi vén k€ chi U,. Méc
von ké ©® song song v6i R, thi von k€ chi

U, =%U;1- Hay tinh U,, U, va tim s6 chi U,

- khi mic von k€ song song v6i R3.

=%=,20%’
.
—3-—-20%

Hinh 1.30

DS: U, =4V;U,=6V; U;=83V

e Bdi tap méu

- €6 hai dién trd R; = 3R, va mot von ke thuc @. Ghép song song hai -
dién x4 réi néi vtiép‘vé‘i‘ ® va mic vao hieu dién thé khéng déi U, thi thdy
von ke chi Uy = 36V. Sau d6 ghép n6i tiép R, va R, r6i méc véi Uy, Néu mic
- @)/ R, thi von k€ chi U;. Neu mic @)/ R, thi von ke chi U, Tim U,, U,

 (Hinh 1.31).
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" Khiméc @/ R, :
Ul U _UYg-U

‘ Rv ‘,Rz .
| 1 1. 1)_U
=U b =2 - ‘
I(Rx R, Rv) 2 © . Hinh131
- Khimic @R, - o
| U LU _Up-Uy 1,11 _Ub'
RV_‘ R, U2 R Ry

R1 Rz Ry
Dé ding rﬁt ra hai phuong trinh ciia Ul va U2 ' '
Ul +U2-U//— 36

-——-=-ﬁ-—-“3=> U2=9V -t
U1=27V

= B4l luy$n tﬁp * . :

C6 4 dién tr& giéng nhau ghép n6i ti€p
r6i méc vdo hiéu dién th€ khong déi. Méc
mot von k€& thuc (V) vao hai nit AB ta thdy

von k€ chi Upg = 40V (Hinh 1.32). Tim cic

s6 chi von k&€ Usc, Uap, Uag khi mac von k&
vao AC AD, AE Bi&t Uo = 220V

. 220

BS: UAC= —eg-v UAD-120V

. ‘ UAE = 220V.

Hinh'1.32
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Il -PIEN TRG TUONG PUONG CUA MOT POAN MACH MAC.
NOI TIEP VA MAC SONG SONG

1. Céc dién tr& (thudn) c6 thé c6 mit trong cdc mach dién du6i cdc dang néi
ghép khéc nhau. Ta cdn biét phan biét cdc dang néi ghép, thanh thao trong viéc
_ tinh toan c4c dién tr& twong duong va nhim tinh nhanh trong céc trudng hop don
gian thudng gap. Chi y ring céc dién tré (thudn) lubn c6 gid tri duong va khong
phan biét cyc : khong cin phan biét ddu dwong — déu am, mic xu6i hay mic
" nguoc déu nhu nhau. Mot dién tré khOng c6 dong dién di qua thi c6 thé bo di ma
khong thay ddi dién tr& twong duong ca doan mach.

Trong hé SI, don vi do dién tré1a 6m () :

v
IQ_TK

Cic boi s6 cha 6m thudong gap la:
1 kiloom = 1kQ = 10°Q
‘1 megadm = IMQ = 10°Q.

2. Do dién tré R : Ta c6 thé ding mot ‘
von k€ ® va mot ampe ké ®, ip dung dinh luat - I, R
Om cho doan mach dé do gid tri dien rt¢ R. C6 AT~ O—T 1~
hai cich mic nhu Hinh 1.33. Néu cic dung cu do '

. Uv
12 ampe k€ 1f tudng Ry= O va von k& Ii tudng ©-
Ry =oco thi hai cich do trén cho cing két qua: . a)
R = —L'J— = Rdo : . | I o R
15 | 5;—@“——-——:::————;8
_ Nhung v6i ciac dung cu do thuc : ampe ké thuc fvy"
c6 dién trd R, va von k& thyc c6 dién tr& RV thi =
,phal hléll chmh lai két qua. Trong cich mic thu' b
U .
R= —I—‘L ~Ra=Rgo—Ry

A :
bién tré ampe k&€ R A chinh bing sai s6 tuyét d6i cha phép do : AR; =R, va
AR RpI, U,

sai s6 ti d6i cia phép do : S8R, = R " U =T ‘bang ti s6 cha do
| \do v v : ;
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gidm the trén ampe k& U AVa s6 chi von k& UV Nhu vay ne'u ampe k€& c6 dién tr6
R A cang nhé va R cin do c6 tri s6 16n thi phép do nay cang chinh xdc.
" Trong céch mac thﬁ' hai ta 6

.Uy . Uy U . R \ .U U
R Y=z—V - V‘(1+ ‘): V+ M R
| - VayR dung la:
Uv | |
: T, 'U U 2. )
R=_Ja v(“_ v ) =R Ry
IRy
Sai s6 tuyeét d6i cia phép dondy: AR, =§+‘°- o - (1.4)°
i ) N v ; ) . .
Sai s ti d6i cﬁé’phép donay: 8R2 = AR = Rao
Rdo R'V ,

Cic két qua nay cho thdy, két qua do theo céch nay c%mg chinh xac ne’u dién
'tro von ké cang 16n va di¢n tré cén do c6 tri s6 nhd. .

Céc amnpe k€ c6 R # 0 va von k€ Ry # co dugc goi 1a céc dung cu do thue
Cic dien tr6 R, va Ry 4nh hué‘ng dén do chinh xdic ciia phép do. Cic ampe k€ c6

R, =0 va von k€ c6 Ry = 0 duge goi 12 cdc dung cu do 1f tudng. Su c6 mat cha
chiing khong anh hudng dén mach dién, khong gay sai s6 cho phép do. Ta nén

chon cdc ampe k€ c6.R cang nho, céc von k€ c6 RV cang lon cang t6t

~oBa|tGpm6u o

Ta c6 mot ampe k& ¢c6 R, = 0,5Q va mot von k&€ c6 Ry = = 2000Q dl‘mg.
dé mic mach do gid tri mot dién tré chua bi€t R. Mic mach do dién tré theo
cdch thi nhat ta c6 I, = 8A va Uy =204V. Mic theo cich thi hai, ta dwoc

I,, =8,1A v Uy, =200V. Tinh gié tri di¢n trd R, theo hai céch, R ding va - |

. so sanh d6 chinh x4c cha hai phép do trong trudng hop nay.
Uy, 204

Gidi : Céch do thi nhat: R = T =5=2550
' S A

R{ire - R°_R, =25,5-0,5=25Q

34
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25,525

Sai s6'ti d6i : “ SR, =-——25T =1,96%
U
Céch do ththai: REP = —2=2%_o 69Q
| | T, 8l
ging _ _ 2469 _ oo
Ry 1_24 6 = °
| 2000
et xt A 25-24,69 '~
SaisGtidsi:  8Ry= S =125%

Nhu vay trong trudng hgp nay céch mic mach do dién trgd thi hai cho sai s6
- cua phép do nhé hon va két qua chinh x4c hon.

‘3. Ghép néi tiép nhiéu dién tré

a) Ghép néi tiép 1a cich ghép don gian Y1 Yz . Yn
nhit. Trong mach ghép ndi tiép, dudi dien 1o RN RS TR

- 'tr§ nay n6i véi ddu dién trg ti€p theo va ¢ A>T FT 3 3
chd n6i chi c6 hai dién tr& mic vao. Ta xét ~ '
“doan mach ghép n dién tré Ry, R,, ..., R, |
ndi ti€p nhau (Hinh 1.34). Ta ki hiéu
(RyntR;nt...ntR).
Dong dién di qua méi dién tré déu la dong dién chung cha ca doan mach
Lp=li=hL=.=I,

- Hiéu dién th€ hai dau ca doan mach bing t6ng céc do glam thé trén méi
dién trd ‘

" Hinh 1.34

UAB = Ul + U2 + ...+ Un = RIII + Rzlz + ...+ RnIn
-—-(R1+R2+ +R)IAB
Tu do suy ra dién tr& tuong duong ci doan mach :

UAB

=R *+Ry+...+R,>R;vbii=1,2,.
198:3

Rap=

Dién tr& tuong duomg doan mach ghép ndi ti€p 16n hon mdi dién tro. ‘Do dé
né€u cho truée dién tré mot doan mach 12 R, mu6n dién tr& doan mach tang lén
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dén R (R >R,) thi pha1 mac n61 tlép R, dé véi mbt dxén tré R2 vé6i R2 =R - R,
. ViR = R] + R2 :
b) Chii ¥ ring ta c6 thé tinh dién trd fuong duong clia ting nhom hai, ba dien
'tr& 16i tix d6 tinh di¢n trd twong duong c doan mach :
Rap= (R ntRy) + (RyntRyntRg)+ ...+ (R, ntR,)
Ta ciing c6 thé déi chd (hoan vi) céc dien trd ciia mot doan mach mic n6i
ti€p ma khong 1am thay d6i R 4, I, vA d0 gidm th€ U; = R} trén méi di¢n trd.

* Trong mét doan mach ghép néi tiép, d6 gidm thé trén mbi dién trd ti 1¢ thuan
- v6i glé tri dlén tro do

U= =R; IAB““"—"R Usse )

. Rap RS ,
c) Néu cé n dlén tré 1 g16ng nhau mac n6i tiép thi dlén tréy tu'o‘ng ducmg clia
doan mach : Ryg =nr '

@ Bai tap méu
Tinh nhanh dlen tr& tuong duong ctia cic doan mach néi tlép

(rntrntr)=3r1 “(2r¢ nt 3rp) = 51

(r nt%) = %rv . - | ‘(ro.nt.-r-'i )% %ro

(rnt—?f)#lé:nr' N (.ront3r0)_-§-r0..

(froso)- 2 (oo S5 -g
= Bai luyén tGp |

Cé6 mot hiéu dién thé: khéng ddi Uj
(Hinh 1.35). Mu6n ldy 1a U = = Uy < Up thi

phai chon Ry, Ry nhuf thé ndo 7.
. R2 - m ‘ - . ) . B
bS: R, n-m - ~ Hinh1.35
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* Bai tép trac nghiém

Chon phit biéu dung vé ghép ndi ti€p cic dlen tro.
A. Dbng dlén qua dién tr& ddu tién 16n hon qua dién tré cudi cung.

B bién tro tuo‘ng duong cua n dién tré g16ng nhau r ghép nGi uép bﬁng—r-

C. Dién trd tuong duong clia doan mach céc dién trs ghép n61 ti€p luén nhé
h h0'n gia tri timg dién tro.
D. Hléu dién th€ cha doan mach céc dién trd ghep ndi ti€p bang tdng cac dO
giam thé trén .cac dlén trd thanh phén.

bS:D.

4. Ghép song song cac dién tré

a) Trong cdch ghép song song, cic dién

tré phai n6i cac ddu véi nhau va-cic duoi
v6i nhau (Hinh 1.36). Ta con goi d6 1a
“mach phan nhdnh hay mach ré va ki hieu
Ry // Ry // ... /I Ry). Chi ¥ ring néu chiing
"chi ni-ddu v6i nhau con duéi khong néi
v6i nhau ma néi ra ché khdc thi dé khong
phai doan mach mic song song. Trong
vi du Hinh 1.37, chi c6 R, song song v6i R,

- va khong song song véi R;. Con R, va Ry
khong phai 1a ghép song song (v& gin
gidng nhu song song) ma 13 ghép néi ti€p. -
Trong cic so d6 mach dién, cdc dién tré c6
thé vé dang hop ——— hoic dang day
X0dn —ww-— déu nhu nhau.

b) Trong doan mach céc dién tr& mic
song song, hiéu dién thé€ hai ddu doan mach
ciing 1a hiéu dién th€ trén méi dién trd :

UAB = Ul =  U2 == Un=RlI]
=R =.. =R, =Rpplap. . Hinh137
Dinh luét bao toan dién tich cho ta :
Y U U U, U
Ing=L+L+..+ ==L 42 +—0 = —AB .
ap=hL+1 L= R, R2 ety Rop
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- Suy ra cong thic tinh dién tr& tuong duong doan mach song sc;ng .

: _1_;—_1..'+i.+‘ +_1_.—-Z_.L>_1_
Rap Ry Ry TRy, TRy Ry

Do d6 dién tr& tuong du'o‘ng doan mach céc dién tré mac song song co g1a tri
nho hon m01 dién tré trong c4dc nhanh € : Ryg <R;.

Tir d6 ta rit ra, n&u cho truée mot doan mach c6 dién trd Rl mu6n lam cho
dién tr& (R) doan mach nho di ta phai ghép song song v&i doan mach d6 mot

dién tré R, sao cho : 11{ —Rl—l 4 Rlz v6iR <R;. Suy ra:R,= lel_RR . |
c) Ta di biét cOng‘ thitc tinh trén téng dé tinh di¢n tré tuong duorng cla 2
dién trc ghép song song : R/ R,) _—li:Rl—Rzli- Véi 3, 4 dién tr6 ghep song song
thi cOng thuc dlén tré tuo’ng duong phiic tap hon : \ o
(R‘ Z R2 IIRs) = R1R2 +R11212122I:3+ R,R;
'(R, I Ro I Ry IRy = RiR 3R

R1R2R3 »+'R1R2R4 + ZR1R3'R4 + R2R3I{"4

o B&i tap méu |

C6 dien tr& R, = 5Q. Hoéi cin ghép dién tré R2 béng bao nhiéu va ghép nhu
thé nao dé dugc dién trov ca doan mach 1a:Rpp =12Q vaR,p = 3Q. ]

Gidi : Ryp = 12Q >R, = . 5Q. Vay phai ghép né6i tiép véi R, dlén trd R2
sao cho : Ryp =Ry + R, . ’
B R'2,¢RA.Bf—R1 —12-5=7Q
 Rpp=3Q<Ry =5Q. -
Vay phai gh_ép song song v6i R, dién trd R, sao cho :

1,1
RAB Rl» R“2 )
Ry=—NRas _ 33 _g50 ,

R,-Rpg 5-3
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~d) Dé tinh dien tr& twong duong ciia nhiéu dién tr& ghép song song ta c6 thé
~ tinh dién tr&-twong duong clia cic cum nho 2,3 dién tré méc song song, 16i tir do.
tinh dién trd twong du'o’ng ca doan mach. ~

‘ [R1 /! R2 1/ R3 // n_ 1//Rn] = ’

=R // R /| Rs [/ R4 /I R} /] . /f Ry =1 /1 RY]

Diéu nay din dén mot thuc t€ 12 ta rét hay gép va phai thao viéc tinh cho
2 dién trd song song. Khi tinh dién tré twong duong clia cum nhé gém 2 dlén Ly
‘méc song song ta ding cong thiic tich trén téng hoic cong thic tinh nhdm da n6i
& phan trén dé 1am nhanh va chinh xéc :

ma- T | 1.5
(r// r) n+mr . . ( )
Chi y kh(‘)ng nhim véi cong thifc tinh nhdm né6i ti€p :
et Bp=D*0, L (1.5)

~Trong mot doan mach ghép ‘song song nhiéu dién trd, ta c6 thé déi th ty,
hodn vi cidc nhdnh ré ma khong anh hu’omg dén dién ¢ tuong duong, dong dién
mach chinh.

e Bdi t&p méu , |
Tinh dién tr& twong duong ciia doan mach gbém : "R |
3 dién ré méc song song :
R, =120, R, =8Q va R3 = 6C2 (Hinh 1. 38)
Gidi

Dé tinh nha’m,duqc nhanh ta xét cap dién tr&

song song R;, R, truéc : ching gip d6i nhau nén Hinh 1.38
-béng dlén trd 16n chia 3:
12
(Rl //R3) = (12//6) =3 = 4Q

Sau d6 tiép tuc v6i Ry: .

R /R)=(@//8)= -gn. .
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s Bdl luyén tap :
Tinh céc dién fro' tucmg dudng cta cic doan mach song song sau day
R, = (300 // 200 // 6€2) '
R2 = (ZQ // 8Q 1/ 3Q2 1/ 24Q))
. PS:R,=4Q; R2-IQ i

o Bai top méu

Diing cong thitc (or //1) = ——— V2 (TH/n= —T . tacs:

'(129//69)—‘—:—2_— =40

(3Q// 12Q) = —}—2—— =2,4Q
4+1
3r

3+1

=

(//30) = %r

7 1 1
. (‘g’l’//l')——,’—:-—s'l'——ﬁl' .-

|| )
S w
o ]

isr//i)—(s L )

(m//3) ( 3r//3r |=

= BGi luyén tp

‘Tap tinh nhanh va chinh x4c cic dlén tr& twong duong cta doan mach song -
song sau day :

R, =(Q//120)  Ry= (1‘31//-631)

| . : : Tr 1 |
.Rz—f(zf//lf) ' ‘ | Rs= (ﬁ//g)
8 ). 3 ‘
R; —(r//ﬁr) | R¢ = (1—1r//6r)
v 2 . 8 _ 4 o Tt o 6
DS.R1‘= 3Q,R2=—§- ,R3 -—2—3—1' ,R4——5f ’RS,—"—st—sT‘ ,R6-—23l'
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@ Bditép mbu | , . _

C6 n dien tr& ghép song sdng thanh doan mach dién tré6 AB. Cic dién tré
Ry, Rs, ..., R, khong d01 Chi c6 R, thay ddi. Hoi dlen tr& twong. du'o’ng ca doan
- mach blén thién th€ ndo. : , :

Gidi
' Tadingcong thic : —— =+ -1+ + L Knr tang thi —— giam
’ g Ras Ry Ry R, : | R1 :
-1am cho Rl “cling giam theo, tic 1a Ry ting. Tuong tu, khi R1 gidm thi R,g
’ AB ’ : | -
ciing giam.

- Ta tdng quat hod : di c4c dién tr& dugc ghép néi tiép, song song hay ghépbat
ki, khi mot dién trg tang thi R AB chia ca doan mach ciing tang theo va nguac lai.

5. Mét sé bai tﬁp vﬁn dung elno ghep dlén tré va dinh lu{lt Om
cho doan mach

‘@ Baitép méu . |
" Mot hinh vuong ABCD ma méi canh 12 mot dién tr& bing nhau r. Lﬁy A, B
lam ddu vido — ddu ra (Hinh 1. 39a) Tinh R . Sau dé dung cac day n6i khong
dién tr§ va.cic dién trd r néi cic dinh ‘hinh vuong. Tinh cdc R, méi cho timg
truong hop.
* Hinh vuong ban da‘u" R;= [r// (r ntratr)]=r// 3r

* N61 AC bing day khong dién tro (Hinh 1.39b) : Ta chap A C hal dlen
tré trén AD va DC c6 thé b di.

Do =

Ry=(r//n)=

Hinh 1.39
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* N61 AC biing dien tré r (Hinh 1.39¢) : ‘
R3-[r//(rnt{r//2r})] [r//(rnt =/ ]-5i3f‘

* N6i AC va BD béng céc day khong dlén trd : Ta chap A=CvaB=D.
B6n dién trd r thinh méc song song (Hinh 1.394d) : '

, R4—(r//r//r//r)— z

: * N6i AC bing dién tré r va n6i BD béng day- khbng dlen tré (H‘mh 1 39¢).
TachapB=D

2
8

‘ Hinh 1.39

* N6i AC va BD bing céc dién tr¢ r (Hinh 1. 39g) Hai nit C va D céch déu

hai d4u vao — déu ra nén khOng c6 dong dién qua doan CD va cé thé b6 dién trdk .
trén CD.

R¢5=(r//'2r//2r’)4l

Ta con c6 thé lap luan dé bé Rcp bang mit phing d6i xing Q, d6i xing
guong, bing mach ciu can bing, bing mang 4 diém v6i céc m6i n6i doi... s€ n6i
& cic phdn sau va déu cho cung két qua (H‘mh 1.39h).

~ m Bai luyén tép ,
- C6 3 dién tr& khéc nhau 1, # Iy # 13. Tim cdc cich mic ching thanh bo va
tinh dién tr& twong duong ciia méi bo ghép d6. - L
pS:8cichmic. - , ' .
® Bdi luyén tap" A
C6 4 dién tro trong dé c6 hai dlén tro bﬁng nhau ) =TI, # I3 # 14. Tim céc

c4ch méc ching thanh bo véi dien tré tuong du‘dng khac nhau va tinh cic dién
tré tuong duong do.

DS:43 c4ch mic.
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® Bai tGp méu

Co 4 dlén tré giéng nhau r. Tim cdc cdch méic chiing. thhnh b6 c6 dién tré tu’o’ng
duong khéc nhau. C6 nhan xét gi vé cdc két qua ? Rt ra két luan vé s6 dién urd
tuong duong thuc c4n phi tinh. Tim cdch ghép c6 R, Rinzxs Inaxe Umax biét ring
méi dién tré 1 chiu dugc dong 16n nhét I, va hiéu dién th€ 16n nhat U,

Gidi : Ta x&p tuong iing cdch méc néi ti€p v6i cach méic song song (Hinh 1.40).

| :  Hinh 1.40 | | '
‘Tacé 10 cach mic nhung chi ¢6 9 gi4 tri dién tr& tuong duong doR R

Chi y réng cac hé s6 cla r trong céc dién try twong’ ducmg 12 nghich dao cla
nhau ; Rm = pr(—)R// 4. '
q P

Do d6 véi 10 cdch méc nhung ta chi can tinh 5 gia tr1 dién tr& tuomg duong’

16i sau d6 suy ra 5 gi4 tri con lai. Vi du tinh 5 gi4 tri R™ réi suy ra cho R 4 hodc
nguoc lai. Cac gia tri dién tré twong dwong cla cic céch mac n6i ti€p & cot bén

tra1 déucoR™ >r. Con & cot bén phai cua cdch méc song song déu c6 R<r.
Imax = 4'IO ing v6i R{/ : Rmax = R{n =4r
Uax = 4U0 ing véi R?t | Rmin = R{/ = %l‘
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- Bai luyén tap
- C63 dlen trés g}ﬁng nhau 1. Tim céc cach méc chung thanh b6 va nnh dlén
‘ tré twong duong.c4c bo ghép d6.
- DS:4cichméc
R"t—3r R 1 ;RY =% ,Ré/=—-r
® Bai tap méu |

. C6 mot s6.dién tris giéng nhau r= 7Q Tim cdch mic véi s6 dlén tré r it nha't
dé c6 céc dién trd tuong duong. :

a)R;=9Q bRy =5Q

Gidi : ;

a)R;=9Q>r=7Q, vay phax micr= 7Q n6i -
tlé'p v6i x (Hinh 1.41a) :

R1—7+x—9:>x='29<r=7ﬂnén
'mu6n c6 x phii mic r = 7Q song song Vv6i y
(Hinh 1:41b). ‘

T e 12 o _
Tiy 2:>y‘—-7_2-’2,8§2,<r—7Q.

X=

nén muén c6 y phai ‘méc r = 7Q song song véi z
(Hinh 1 4lc)

72 2.8 14
nén muén cé z phax mac = 7Q song song véi u

(Hinh 1.41d).

Z=ﬁ=__’7l_:>u=l'_1ﬁ_/§..=14ﬂ=2r, 'r=TQ
; A~

y:

3 ',"7-u . 7-14/3 o - e) “ .__E_—_rj.__
Vay déR, = 9Q tamic 6 dién tro 1 =7Q theo
(Hinh 1.41¢) : | ' | o
D& dang kiém tra lai, ta thdy : o P
‘ 2r T 2r 9 9 S | ‘
RAB—ff(—?;-//?_) =T+ =T =z1= 99 Hinh 1.41



DR, =5Q <1 =7Q, vﬁyphéumﬁcr-?ﬂ

- song song v6i a (Hinh1.42a) :

7a —a= 7.5
7+a ~7-5
., nén muén cé a = 17,5Q cin mﬁc r=7Q no6i tlé'p'
v6i b (Hinh 1.42b) :

a= 7+b:>b—175 7—105 7+35 T+c

R2=5‘= =175Q>r=7Q

mudn cé ¢ cdn mic r = 7Q song song véi d
* (Hinh 1.42¢) : ~
d 735

c=35= 7+d 29733

‘=7Q=r

;Vay cdn mic 5 dién tro 1 = 7Q theo so d6

Hinh 1.42d dé c6 R = 5Q.

. B&i luyén tép '

Hinh 1.42

~ C6 mot s6 dien try giong nhau r = 5Q. Tim cach méic véi s6 dién tro it nhat

dé c6 céc dién tro tvong duong :
a)R; =7Q . DS : 5 dién r6 r = 5Q
b)R,=3Q. DS : 4 dién trd 1 = 5Q.

‘® Badi tGp méu

~ Hai vong tron ban kinh r va 2r va dudng kinh AMNB dugc néi véi nhau nhu -
‘Hinh 1.43a, Chung dugc 1am tir cing mot loai. day dén c6 dién tr& trén mot

don vi dai bang 1Q. Tim dién tré tuong duong R 5 g.

Hinh 1.43
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Gidi. Dlen try cha hai nira vong trén nhé bing nr va-cha hai nita vong tron

16n 1a 2nr. Ta chap céc nua vbng tron giong nhau lai va dugc so d6 tuong duong
(Hinh 1 43b)

Ryn= (2r,//3) = 2r

T
4+m

.21

11: | 4V+‘2n:
RAMNB—2I'+RMN—2I(1+4+ )= A4 n

8+ 4n ) 42 + 7)

Rap = (0 // Rawg) = (n-r// | =

- - 8+8m+ n2
® Bdi luyén iﬁp

Mot day dién trd dbng chat u6n va néi lai thanh dang hai nita vong tron ban
kinh rva2r cing mot duong kinh ACODB (Hinh 1.44). Dat vao AB mdt ‘hiéu

dién thé. Tinh ti s6 hai cudmrg d() dong dién trén hai nu’a‘vong tron -i-—;
C - ‘ ' 2

Hinh 144 o Hinh 1.45
e Baitép méu |

Tim gi4 tri cua blen tr6 Ry theo x. Ching t6 ring gid tri cla blén tré Ryn
¢6 cuc tri. Tinh cuc tri 46, tim vi tri con chay C kh1 c6 cuc tri do v mién- blén
thién'cua gié tri b1e'n tré (Hinh 1.45).

o x(R-x). xR - x?

Gidi :Ryn=x//R-0)~ —g = =R

Ryn nho nhét 12 bing 0 khi con chay C & mot trong hai d4u bién trd, nic la
x =0 hoac x =R. ’ '
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Dé khéo sit cyc tri cia Ry, ta c6 thé dung phu'o‘ng phép dé thl {(dinh
parabol), phuong phdp dao ham hodc dung bit déng thirc Co-si nhu sau :

Run= 2B Ly row)

_ S 7
<l£i_x_2=5=_ max . NA ’ |

: R 2 4 MN 77| R

Rmn dat gid tri cuc dai R _l:_ khi . N\

R o R2 R X

' x=R—x:>x=%tﬁcl\éconchayC(’Jdl’mg ;
A | . Hinh 1.46
gilta bién tro.

‘D€ thdy 16 mién bién thién cha dlen trg RMN, t6t nhat 1a ta vé& d6 thi Ryn(x) -
(Hinh' 1 46) : , ‘

@ Bai tap méu o _

~ Tac6 nhiéu dién tré gi6ng nhau thudc hai loai 1, = 3Q vi r, = 5Q. Tim céch
ghép véi s6 dien trd it nhét cha ca 2 loai 1y, r, dé dugc doan mach cé dién o
tuong duong R = 60Q2. ‘

Gidi. Ghép song song cic dlén tr¢ 1am dién tr& tuong duong gidm di, nén
phai diing nhiéu dién tré hon. Do dé mu6n ghép véi it dién tr& nhat thi phai ghép

néi tiép cic dien tré. Ta goi m 1a s6 céc dién trd loai r; = 3Q va n 12 s6 céc dlén
tré loai r, = 5Q. Ta cé phuong trinh hai 4n nguyen :
‘ R=60=3m+5n

Suyra: m= 60; n _ 20-,—-§-n , | |
Mudn c6 m nguyén thi n phai 12 boi s6 clia 3. Ta 1ap bang bién thién :
n ‘ o 3 6 9 12
m | 2 15 10 5 0
N=n+m | 20 18 16 14 12

Vay s6 dién tré it nhat c4n ding dé ghépla N = 14 v6i 9 cdi loai r, = 5Q va
5 cdi loai r; = 3Q. ' ' '
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® Bai !wen tap.

o Vin véi céc dlén trb thuoc hai 1oa1 n=3Qvan= SQ Tim: céch ghép vé‘l s6
~ dien trd it nhat thudc ca hai loai 1y var, dé dugc doan mach ¢6 dlén trd tuong
duong R =620

DS 4 dién tr& 1'1 =3Q vh 10 dien tré1, = SQ

e Bai iép méu

C6 mang dlén tr&-AB nhu Hinh 1.47 mac véo
U AB’— U, khong déi v6i R, ]2 bién tré, ‘con cde
dien tré khic khong ddi. Hay khdo st dinh tinh -
dé xem dong dién qua dién tr& nao tang lén, dong
dién nao giam di khi cho R, tanglen.

Gidi. Ta da biét, trong mot mang dién tro du
ghép kiéu gi, khi mot dién trd tang s& lam dien
tr& twong duong ca mang ting theo.

Do d6 khi : R/:>R{3=>15_IAB Uas
| Ry

U, (U - Ry

=?I4=i"4f (—Lfs—s—)/ﬁls—(ls —14/)\=>
B VERE R

,'=>12‘,=E;=(U0 Rels = R*I3\J/=>11—(13\-12/)\

, 2
) Vaykhl R] /‘thl Il\l 12/ 13\ 14/ 15\,

e Bdi tap m&u

Cho 3 dién tr& 3R 4R va SR cung hai tu dlen C1 =2C, = 2C0 méc vao hiéu
- dién thé Upp=Up! nhu‘ so d6 Hinh 1.48a. :
a) Tim ti $6 dién tich g—‘- trén ha1 tu.

2 .

b) Thay dién tr& RMN = 4R bing tu C; = 3C0 'I'im t s6 dlen tich trén cdc tu
khi dé6.
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3R MC,=C,

3 -

. . + . N
+—C,=3
c, ° 3 Co‘ _
A—+‘"'—‘L"D— B

- N sR

+ -
. U, »
a) : b)
Hinh 1.48

Gidi
, a) Dong dién chi chay qua céc dién trd. Dlén tich trén cic tu dién tmh theo
_ hiéu dién thg giira hai mit ma ty di¢n miéc vio. _

' 3R +4R -7

Ue,=Uanv= s ar v 3k Vo =12 %0
' 4R + 5R 9 ;
Ve, =Umns = 3g52R + SR° o 12U
-7 7
q1 = CIUC] : 2C0.T‘2"U0 6 COUO
| A9 3 |
42 = CUc, = Co-73Y0 = 7CoUo
Suy ra ti s6 cdc dién tich trén céc ti; i 7 X hd = 14
‘ , . qQ 6 3 .9

b) Thay 4R bing C; = 3Cy : Trong mach khong con dong dién. Ta c6 thé
. chipM =AvaN=B. Ba tu gléng nhur mic song song vao Ug. Do do

410 1q3=2Cy: Cp33Cy=2:1:3
D4u trén céc ban tu nhu Hinh 1 48b..

® Badi tdp méu.

C6_hai dien tré R, = 4R, = 40Q va hai ty dién C; = 2uF ; C; = 3uF
cing khos K ghép thanh mach dién nhu Hinh 1.49 vi mic vao hleu dién thé

, Upp = 100V. |
a) Tinh hieu dien thé Up khi K mé.
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b) Xic dinh s6 electron va chiéu dich chuyén |

qua khod K khi déng K lai. - < ", |
¢ Thay kho& K bing ty C; = IuF. Tim dien —c:'»—j"—cz'j
tich trén céc tu khi d6 ‘ o . K
.ka)Km&: ’ ‘ | IS : :
- R, 40 A10°V'B |
UM __ 1,0 = ——— =
Ri TR, +R, Uss = 75570100 =80V \ |
: ' v Hinh 1.49
R 10 -
yMB _ _ "2
Ry = R, +R, U{*B 10 + 40 100 =20V

AN __ C2 o 3 . — et ) Y e
‘IVJCI -—C +C2UAB —2+3100—6()V'—'> ql—CIUCl—2.60-—120P.C
C, 2 |
UC2 C1+C2 UAB —ﬁ 100 40V:> qz—QUC —340—120].1(:

Upn = Uma + UAN =-80+ 60='- 2ov
b)Kdéng: Ug = URI. =80V =5 qj = C;U, =2.80= 160uC
U, =URP=20V > q, = C2U'C =320=60uC
Téng dlen tlch trén:cic ban tukhi Kmé: QN q, qzv-= 0
Téng di¢n tich trén cic ban tu khi K déng o
© Qy = -q) +95=— 160+ 60 =—100uC

Nhu vy c6 mot dién lwong ~100pC di qua khod K tif ‘M — N khi d6ng khod
K lai. Tuong ting v6i s6 électron di qua khod K tir M dénN1a: :

_ 10o. 1076
16,1071

c) Khi K déng ta da c6 UC =80V va Ug, = 20V Khi bokhoéK di, hai tu

= 625.10 électron tir M — N.

da tich dlén q} vb q, lai n6i tiép dat vao hiéu dlen th€ Upp = 100V =
U + Uc Do d6 céc ty vﬁn glu' nguyén dién tich ql va q2 dé. N61 M N biing
() thi Uc =0 va trén tu C3 khong c6 dién txch
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q; = q;=160pCva q3 =0
42 = q2=60uC

m B luyén tap

o R;=10Q C,=5pF
Ta c6 mang dién nhu Hinh 1.50 e poy

a) Tinh dién tich trén cédc tu khi K mé. N R K
b) Tinh dién tich trén cdc tu khi K déng. | —E-L w Amal.
bS: q, =300uC; q, = 500uC:; :
no TV L 100v
q=75uC; q,=375uC N
| Hinh 1.50

* Bdi tap tréc nghiém |
Tim phét bi€u sai vé cdc dién tré ghép néi ti€p.

A. Dién tré tuong duong va cuong do dong dién trong doan mach ghep n6i
ti€p cdc dién tré khong phu thudc thit ty cic dién tro.

B. Dién tré tuong duong R,p 16n hon gi4 tri méi dién trd va khong phu

_ thuéc chiéu dong dién di qua tir A dén B hay nguoc lai tir B dén A.
C. D¢ gidm th¢ trén méi dién trd ti 1€ thuan véi gid tri dién tré d6 :
R . N

U= Rar 5—Uap

D. Cudng dé dong dién qua mbi dit_én t£6 ti 1& nghich vé6i gid tri dién trof do
R B
L= "EA;UAB

1
DS: D
% BAi 1Gp tréc nghiém
Chon phét biéu ding vé mach chia thé

gbém ha1 dién tro R; va R, ghep noi ti€p nhu
Hinh 1.51.

A Uw=_R2
A-UCB_EITR;UAB

Hinh 151

B. Upp = Upc + Uge
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P .

R | R, -

C. Uga =R—l—;.1§;UAB - D.Upc= -.---UCB

‘DS TA.

* nai 9@9 tréc nqNQm
* Tim phét biéu sai vé cic dlén tré ghép song song

"PS:

A

B.

C.

D.

“Dién trd twong duong, cudng do dong dién mach chinh vi cudng do dong
dien trong méi nhénh ré khong phu thudc thit ty cdc nhénh ré.
Dién trdy tuong duong R, clia doan mach tinh theo cong thifc :
IS U TR WS T
"Ryp Ry Ry R :
Khi c¢6 mot di¢n trdr 6 gid tri glam di thi dién tr& twong: ducmg tﬁng Ién

‘va nguoc lai. .
Cic dién tr& mic song song c6 chung hiéu dlén thé ciia ca doan mach va
t6ng cic dbng dién trong cic nhénh ré béng dong di¢n mach chmh

’ IAB—11+12+ A+ IL
C.

t B 1p tréic nghiém
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A

B.
C.

D.

.11=

DS

Dien‘trb tuong duong R,z =

L _Ry

Pién tré tuong duong . 16n:hon mbi-

‘Chon phét biéu diing vé hai dién tro R, va R2 ghép song song (Hinhl 52)

R, + R2_
R, R,

, R

dleﬂ tﬂy : R'IZ > R] va I,R12 >'R‘2
Déng dién trong cdc nhénh :

R, 'R,
R, +R, IAB Ak R, +R,

B. .

Ias



IV CAC POAN MACH PIEN TR() co TiNH POl XUNG

o l. Ghép n6i tlép va ghep song song la.cic truong hop don gidn nh(t Vél cic
“dién tr& ghép phiic tap, ta c6 tim céch dua vé céc dang méc néi ti€p v mic song

~song dé tir d6 tinh ra két qua dién trd twong duong. Mot trong céc cich do 12 bién
d6i mach dién vé cic mach tuong dwong bang cach khai thic céc tinh chﬁt doi
Xing clia mach dién. :

2. Cac quy tie bién ddi twong duong

a) Ta c6 thé chap céc niit c6 ciing dién thé thanh mot nit hoac téch mot mit
phufc tap thanh céc nit c6 cfmg dién thé, ta vin thu dugc mach di¢n tucmg dumg,
3 tifc 12 dién trd tuong duong ciia doan mach vin khong ddi.

b) Cac nit déi xing v6i nhau qua truc n6i ddu vao — ddu ra (A, B) cha doan
- mach thi c6 cung dién the va ta c6 thé chap chiing lai. Nguoc lai ta mu6n tich
mot niit phic tap thi phai tdch niit d6 thanh cdc mit méi d6i ximg nhau qua truc
d4u vao — d4u ra ciia doan mach thi ta dugc doan mach méi twong duong,

¢) Vi cdc mang dién tré trong khOng gian, céc niit d6i xiing nhau qua mat
phidng P di qua ddu vao - ddu ra (A, B) cling c6 ciing di¢n thé. Ta ciing c6 thé 4
. chdp cdc nit d6i xiing v6i nhau d6 lai hogc tich mot mit phitc tap thanh céc nut

-.cung dlen thé nhv vay ma vin c6 mach dién tvong duong.

d) Cac nit cdch déu hai ddu vao — ddu ra (A, B), hay néi khic di chﬁng nﬁm

trén mit phang trung truc Q cia doan thdng n6i hai ddu vao — déu ra thi ching -
€6 cing mot dién thé. Dién thé d6 chinh 1a trung binh cong cta hai dién th€ diu
‘vao — ddu ra. Ta c6 thé chap tat ca cdc nit nAm trén mat phing Q lai thinh mot
nit hoic tdch mot mit phiic tap trén mit phing d6i xing Q thanh nhiéu nit trén
- Qma vén c6 doan mach twong duwong (Hinh 1.53).

£ " ~

Hinh 1.53 E o - Hinh 1.54
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¢) Quy tic d6i xiing guong Cac mach dlen trd ma c6 ddu vio A va ddura B
d6i ximg v6i nhau qua mat phéng trung truc Q ¢ia doan thing AB thi dong dlén
© trong cdc nhinh d6i xing nhau la bing nhau vé&d06 16n va ngugc chiéu. Hay néi
khéc di, chung do6i xiing guong véi nhau qua mat phang trung truc Q.

"Hai nhénh d6i ximg guong va gap nhau & Q c6 thé tich khoi mot mit phitc

tap, tré thanh ghép n6i nép v6i m6i n6i ndm tren Q Ta thay quy tac e 1a1 du’a vé
quy tic d (Hinh 1.54). .

| | D I

'oBdlfapméu o ' S [N e

* B6a dinh ABCD va tam O cia mot hinh B N %y
vubng dugc n6i véi nhau bing tém dién trd E O,
bing nhau r nhu Hinh 1.55a. Tinh dién try : N
tuong duong R, Rc, RAo va xem chingcon - A r. B
bﬁng dién tr& tuong duong cha cdc cdp nitndo. o v a) :

' Gidi - .

*Rap: : T pha1 téch nit phic tap O thanh

ha1 niit 0; va O, ciing ‘ndm trén mit phang‘ |
trung truc ciia AB (Hinhl 55b). B

RAB = [R0,BA //(RAD nt Rpéop Ot RCB)] . ‘}
: R.AB' (@r// l') // (xnt {2r // 1t} nt1)]

R Aﬁ = .v[%{//(r ntf% nt rjll =

e 8] 8 s
T13Y3) 5315
Rpc=Rep=Rap
* R,c : Banit D, O, B c6 cing dién thé
(cing n3m trén mat phing d6i xing Q) nén ta

c6 thé chap lai thanh mot va b di hai dién tr&
DO va OB (Hlnh 1. 55c) KhidétacH:

Rac= [(r//r//r)nt(r//r//r)] ——RBD

*Ruo: Hai' niit D va B déi xing nhau qua
AO (mat phing d6i xtng P) nén ciing dién thé. |
Ta c6 thé chap chiing lai (Hinh 1.55d). o Hinh 1.55
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Rao = [Rao // (Rap 0t { Rpo // Rpco ]

RA0=' r//(%nt{—;//%{})] ': //(rm%r)]

A
Rpo0= r//‘8—]-—7+8 157 =Reo =Rco =Rpo

e Bdi tap méu , .
Sdu dinh ABCDEF va tam O cua hinh luc giéc déu duqc'n6i v6i nhau bing
12 dien'trb;bﬁng nhau r (Hinh 1.56a). Tinh c4c dién tr& twong duong R 45, R e,
Rap VAR Ao; Hay cho bié€t chiing con béng cic dién trd twong duong cla cdc cip
nit nao khic. '
- Gidi
* R zp : Ta phai tach nit phuc tap O thanh 3 niit O;, O,, O3 déu nim trén mat
phéng d6i xiing Q (Hinh 1.56b).

Rap = [®ap /R poys) // Rapnt {Rpo,c // Rpgpe) nt Rep)]

Rap=16//201) @rnt 20/ 5 1)

Rap= [ //( 87’)] [ //22’] 357

Rpp= 5~T =Rpc=Rcp= RDE =Rgr=Rap

Hinh 1.56
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* Ruc : Céc nit E, O, B cing dién thé, ta c6 thé bd hai dien tr& khong c6
| dbng di¢n di qua Rgo va Rop. Ddng thdi téch nit O thanh hai nit ol, 0,
(Hinh 1.56c). ‘

Rac= R asc // RAOZC H (Rp nt Rpp nt RDc)]

2r 3
RAC [2r// 2c /f (r nt - nt r)] [r// 31] = 71_
. 3r '
o Rac= g "RBD"RCE‘RDF-RAE , | |
*Rap: Ta téch nit O thanh 3 mit 0,, 0,, 03 cﬁng dién thé (H‘mh 1. 56d)

‘Rap = Rasco// Rao,p // Rrep]

Rap= [%//zr//%]' - [%/m] -4

o 4r
RAD— 5 "RBE"'RCF

Hinh 1.56

* R Ao : Céc nit F va B, E va C d6i xing nhau qua mat phﬁng P qua AO
.DodotachapF BvéC E(Hinh 1 56e) B

RAO (RAo /4 (RAF nt Rpppo)l

toso{sa(irfin )]
Rpo= f”(% G” '785))]
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e[ )]-[r3]- 3+
9

R0 = 557 =Rpo = Rco =Rpo =Rpo = Rpo

| Bdl luyén tap

Mot mang dién tr& hinh sa0 nam- cdnh
"ABCDE. Méi doan trén c4c canh cé dién trd
bing nhau r nhy trén Hinh 1.57. Tinh dién tr&

A tuong du’o’ng RAB va RJH'

DS:R,p =—6-‘r yRjy= ir.

5 5

’H'mh 157

® Bai 1ap méu
. Mot hinh hop vuéng ABCDEFGH c6é méi canh 12 mot dién tré r nhu nhau

(Hinh 1.58a). Tinh céc dlen trd tuwong du'o’ng R AB R Ac Rag:

Gidi ,

“* Rppt Mt phéng P(ABGH) chia mang dién tr& thanh hai phin d6i xing
nhau. Do d6 ta chép c4c niit ciing di¢n thé : E=D, F= C (Hinh 1. 58b) ’

RAB = [rl/(—nt{ //Zr}nt-z—):l
) _ | 2r) _ 7117
; RAB;_ [r//(r §t ?)]- P//Er]ﬂ— 75T

-7 .
Rap= vk

H r G

r/2 /2 /2
E=D hah —Y-F=C
‘ rJ,25:k | -gr2
¥ A -~

A B

a) b)

Hinh 1.58
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* Rc : Ding mat phing d(ﬁ xitng P(ACGE) hay-mit phing d6i xing trung
tryc Q(BFHD) déu dén dén viéc c6 thé chap céc nmit B = F H=Dva bo cac
dién tré trén BF va HD (Hinh 1.58c).

Rac= [(L//_‘f)m(L/,éz)]:%,

% Rag : Ba mit BDE va ba mit CHF la d6i. xu‘ng chim. 3 d6i véi truc AG /

- Do d6 ta c6 thé chap céc nit cing dién th : B=D=EvC=H= F. Mach
tuong duong AG chi tdn 12 n6i ti€p 3 doan (Hinh 1.58d) :

r| 5
Rao= [3',“3 ‘3]‘7‘

H=F ‘ri2 .
12 ‘ w— G
3 r/é /3
3 3T A B=D=E  CaHaF
. d)
r e AAA ; ‘
BD 112 C
e - -
A ¢

Hinh 1.58

m Bdi luyéntap

. Mot i dien déu ABCD c6 dién tré cdc
canh bing r nhu nhau (Hinh 1.59). Tinh di¢n
tré tuong duong khi 18y hai dmh b4t ki 1am
d4u ra — ddu vao. : |

. DS:th-'-'-'E.

m Bdiluyéntdp

Ba vong tron bing day dién trd n6i véi
nhau nhu Hinh 1.60 ABCDEF. Méi doan n6i
déu bang nhau va c6 dién trd r. Tinh dién tré
tuong duong Ry, RAC va xem ching con
bing dién tré tuong duong nao khic.

Hinh 1.60
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5

BS: Rap= 157 =Ry nitiién nhau
T o ‘
RAC = 5 ‘= R2 niit khong lién nhau
® Bdiluyéntap

~ Hinh vuong ABCD c6 cdc dinh v tam O
- n6i véi nhau bing 10 dién trd gi6ng nhau r-
~ nhw Hinh 1.61. Tinh R,p bing hai phuong -
phép : tdch nit O thanh hai nit- O;, O, va -

khéng tich mit O. (Nén vé lai mach dién tré

o thé hién 15 tinh déi xing).
bDS: RAB = %r.

e Bai tap méu
 Cénnit A, B, C, D... Giiia hai niit bt ki
déu c6 mot dién tr& 1. Ly hai mit nao dé A, B
lam ddu ra — ddu vao. Tinh dién ud tuong
duong R g cho céc trudng hop :

*2) S6 it 12 hai (n=2) : A, B.

 b)S6mitlaba(m=3):A,B,C.

¢)SSnitlabon (n=4): A,B,C,D.
- d) S6 miit 1a ndm (n = 5) : A, B, C, D, O.

‘€) Lap cong thic téng qudt cho s6

nguyén duong n > 2 bat ki. Nghiém lai cho

céctruo'nghcrpn—Z n=3, n-4vén-5‘

noéi trén.
Giai ‘
ayn=2  R,p=r (Hinh 1.62a).
b)n=3 RAB=§2—r(Hinhl.62b).

‘ C)b

Hinh 1.61

a)
b)
AN
rDr
T E ¥ n-2
T Z r
— »
A o B
Hinh 1.62
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c)n=4 ‘Rpp= lr Xembiutudléndtrén,

[\

d)n=5 R,g= %r. Xem bai hinh vuong va tam O & tren.

. en22 nguyén duo’ng b4t ki : Sau khi chon A, B 1am d4u ra — - ddu vao, thi
* (n -~ 2) nit con lai déu n6i v6i A va B bing dién tré r nén chiing c6 ctmg dmen thé
\ (Hlnh 1.62¢). Do d6 ta c6 thé bo di tdt ca céc dién trd n6i nhav giita (n+2) it
nay. vi chiing khong ¢6 dong di¢n di qua. K&t qua ta c6 (n ~'2) nhénh song song
véi dién tré mbi nhénh 1a 2r. Toén bo s6 d6 lai mic song song voi dlen tror glﬁa
hai nit A va B. T

=2,

T n

'Dé dang théy lai céc\‘ké"t qua trén : |
2 2 1

R2=-§r?f | R4=-4-r=—2—r' . R3=-§-1‘ | R5=—f.

RA® = [gzr N2t ). /120)/f r}= (

‘n-2

/

* Bai tap tréic nghidm

, D€ tinh dién tr& tuorg duo‘ng clia mot mang dién & ghép phuc tap c6 tinh
d6i ximg, ta ding cic quy tac bién déi tvong duong. Chon phiét biéu diing trong
c4c phét bi€u sau day vé céc quy tic bién ddi twong du'ong dé.

A. Tacé thé chap céc niit cing dién thé lai thanh mOt nut hoic tdch mot mit
phﬁc tap thanh c4c nit méi cé cing dlen thé' d€ thu duoc mach dién méi

~ c6 cing dién tr& tuong duong. : :

B. Cic nit nim trén mat phéng d6i xung P di. qua ddu ra — ddu vao thi c6

© ciung dién thé . :

C. Cic niit d6i xing nhau qua mit phang d61 xﬂng Q (Q lﬁ mit phang :
trung tryc caa ddu ra — ddu vao) thi c6. cung d1en thé. D6 1a quy tic
d6i xtng guong. : :

D. Dién th& ca cic nét trén mat phang déi xmg 'Q néi trén 12 trung bmh
nhan clha dlen th& hai ddu vao — dau Ta.
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V- 961 MACH DIEN TRG HiNH TAM GIAC AVE MACH HINH
SAO L VA NGUQC LAI

1. Ta méi biét cich tmh dlén tré twong duo’ng clia cdc doan mach mic néi
ti€p ; cdc doan mach méc song song ; mot s6 doan mach cé tinh d6i xiing qua
- mat phéng P di qua ddu ra — déu vao, hoic c6 tinh d6i xiing qua mat phing Q
~ trdng tryc cta doan thing n6i ddu ra— dau vao, hoéc d6i xing khong gian quanh
truc n6i ddu ra — ddu vao.. .

..« Trong thuc t€ ta con gap rat nhiéu doan mach chifa cac dien tr& ghép phic
- tap khong phai 1a ni ti€p va song song lai khong c6 tinh d6i xing. Trong nhiing
truong hop dé phép bién d61 tir mach dién trg hinh tam gidc A thanh mach dién

trd hinh sao N 13 rfit c6 hléu qua. Bﬁng mot s6 14n bi€n d6i nhu thé ta c6 thé dua
mot mang dién tr& phite tap vé céc mach mac n6i tle'p va song song quen thudc.

2. D6} tit mach tam glie A vé mach hink sao )\

Ta c6 3 dién tr§ R, Ry, R3 hop thanh
mot mach dién tré hinh tam gidc ABC (Hinh
'1.63). Ta mu6n thay th€¢ mach d6 bang-mach

hinh sao véi cic di¢n r& Ry, Rj3, Ry3. Ta
Cﬁn tim R12’ Rl3v, R23 tinh theo Céc dién tré
cho truéc R,, Ry, Ry nhu thé nao.

Hai ‘mach di¢én tr& hinh tam gidc A va

Hinh 1.63

hinh sao A Ia tuong duong nhau néu dién tré
clia cdc cap mit mang 12 bing nhau :
R,(R, +R3)
AB: , ==1_2_ 3 :
: R12+Rl3 R] +R2+R3 . (1)
R,(R; +Ry)
AC: R =—2-1__37
12+ Ry R, TR, + R, v . @
BC: | R13 +R23 ='—‘——————R3(R1 + R2)

R, +R, + Ry | ’ o ®)
COng vé v01 v€ cic dang thue (1)(2)(3) ta dugc :

R1R2 +RR3 +R2R3 »
R, +Ry +R;3 -

2(R]2+R13 +'R23)=2 : (4)
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Lca1 bo thira’ 36 2 & (4) rol trir- ve’ v6i v€ l&n Tuot véi (1) (2), (3) ta dugc

‘ké’t qua cén tim :

_ RRz
Rl +R2+R3’

Ry 5)

(6)

3

AR R1 + R2'+'R

@ )

| :(1;6) -

3. Béi tir mang hinh sao /'\ vé mang tam glac A

- Pay 1a qua trinh déi ngtwc la1, tim R, R2, R, cua mang tam gléc A theo R12,

R;3 va Ry; cha mang hinh sao da biét.

Tir cdc déng thidc (5) vi (6), cong v€ voi vé€ tach :

o CRy(R, +Ry)
R = 1 »2 3/,
12+Ri = IR, +R,
_RyR;+R, +Ry—R)) R R?
” R1+R2.+R3 R1+R2 +R3
) RRs
‘ o ‘§+R+R'R+R+'R"YRR‘
Ri»+Rix=R.,— 1 2 3 1 2 T 3=R_ 12713
12. 13 | 1 R2R3 ‘ ' 17 R23 ,
R, +R, +R; ‘
Riit ra : R1=R,2.+R,3+-R—12R—13 @ )
Rys , .
' : LR RyRys 1 17y
Tuong tu : Rz—R21 +Ry3+ R 9) > (1.7)
: 13 | )
‘RyR ‘
R3—R31+R32+ 2 (10
K12 :

) Bal tap méu

Cho b6n dién tré R = ZOQ R2 = 3OQ R; = 30Q va R4 = 20Q trén b6n canh
hinh vuong ABCD (Hinh'1.64a). Hay déi vé mang hinh sao céc tam gidc sau :

AABC, ABCD ; ACDB ADAB
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Giai

* ABC (Hinh 1.64b) : |
" RR, 20.30 '
=6
JR12 R1+R2+R3+R4 20+30+30+20 «
. R;Rs, 20.50
= . 34, = : = 10!
Ry Ry +R; +R3+Ry  20+30+30+20 Q
v " RyRy, 30.50 s
_ - =15Q.
R34 Ry +R, +R; +R, _ 20+30 + 30 + 20
ok BCD (Hinh 1.64c) : \

| o R,R, ' 30.30 0N

Ryy= R, +R, +R; +R, ~20+30+30+ 20 =90
_ R;R,, _ 30.40 '_
.R314— R1~ +R2 +R3 +R4 T 20+30+30+20 =120
_ R,R,, _ 30.40 _
R21,47‘ Ri+R, +R;+R,  20+30+30+20 120

*CDA (Hinh 1.64d):

‘ RiR, 30.20 e

Riy= R, +R, +R; +R, 20+30+30+20“6Q
| ) RR, 2050 .

‘ 3412_ Ri+R, +R;+R,  20+30+30+20 102
| R;R;, 30.500
R312_R]+R2+R3+R4 20+30+30+20 150

* DAB (Hinh 1.64¢) :
RR, 20.20 ¢
Ry = R1+R2+R3+R4 = 20+30+30+30 4
"RR 20.60 '
R = 23 . =
123 R1+R2+R3+R4 T 20+30+30+20 129
_ R,Ry __ 2050
Ry23 "Ry +R, +R; +R, 20+30+30+20 IOQ ‘

D :233 . C
%
R4[=] 20 3b{]Rz
A R, B
a)

b)

e) -

Hinh 1.64
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- n Béi iuyén 1Gp
" Ddl mach dién tr(’x hmh tam gidc AMN vé mach hinh sao (Hinh 165)

| ‘-f’Bxét R, = R2—200 Rs=10Q.
DS RIZ-SQ R,s =4Q, R25-4Q

Hinh165 - Hnh166 -~ Hinh167

o Bdi tap méu
Cho mach hinh sao ABCO (Hinh 1 66) v(n R12 = 3Q), R13 = 18(2 R23 = 6.
Tim mach tuong duorng hinh tam gidc ABC:R;{?R, 7R3 ?

Gidi :
R] R]2+R}3+R12R3=3 18+§—1—8‘—30Q
Rz . 6
R2—R21+R23+R21R23 3+6+—3—-6-'—-10Q
R e

Ral;Rsz 18+ 6+1—§-—§ = 600).

R;= R31 + R32 +
12 3

| Bai |uyén mp , ;
Cho mach hinh sac ABCO (Hinh 1 67) v6i R12 = 2(2 Ry3 = 2, SQ
R,3 = 10Q. Tim R}, R,, R; clia mach tam giic trong duong ABC.

DS : R, = 5Q, R, = 20Q, Ry = 25Q.



® Bai t¢p méu
’ Cé 10 dién tr& r g16ng nhau mic thinh mang hinh thang nhu Hinh 1 68a
'I'im céc dlel‘l tro tu’o‘ng duong R AB’ R, AC R AD- ‘

Gidi -
. 3
T RAB RMN (l' // 31') Z
‘ RQP [r//(Zr + —r)] = ( 11 )

11 11

- T Ti+4at =157
. 11 41
‘RAB,‘ [r//(2r+T§ )J =(r//EI)

41 - 41

=41+15r='5'6r

MNC vé mach hinh sao 04, O, ta dugc so.do
twong duong nhu Hinh 1.68b.

r Tr TIr r )
=] - — ] — 1t — : b

(. 7) 7+8: 15
=irntzr|=. r=—_8—r

*R ac : Ta d6i hai mach tam gidc APQ va . |

8 8

* Rpp : Ta déi hal mach tam gidc APQ

'va MND vé mach hinh sao 03, Oy4 ta dugc
50 do tuong duong méi (Hinh 1.68c).

I ’ - 9
: RAD=[—;-nt(§%//2r)nt%:, - | .

‘ Hinh 1.68
S = r‘nt‘—6-r —1—3—r

5A- PRGCBTMB1C \ , ' , 65




- mBai luyén tép. | =

- Céc dinh tam- gléc ABC va tam O dugc n61
v6i nhau bing céc dién trd r va 2r nhu Hinh 1.69.
Tinh cic dién trd tu'ong duo'ng Rap Rac
va RBC

: DS:RAB=RBC;ET ;FRAC=k"4-r- | ll AT .2r B

\

7T TACTT

Hinh 169

* Bai top néc ngmem R

Chon phét bidu dung vé phép déi mach di¢n tro hinh tam gidc vé mach hmh‘
sao vi nguok lai.

A. COng thirc bién déi mach tam gidc A vé mach hinh sao va ngu‘oc lai clia

B..
(Riz Ry3, Ryp)1a:

cic mach dlén trés va cdc mach tu dién 1a hoan toan guSng nhau.
Cong thitc d6i mach dién tré tam glac (R;» Ry, R3) vé& mach hinh sao

- . RR;

Ri“R 7,48, O ebk=b2?

. "Cong thic déi mach dién trd hinh sao (Rlz, R13, R23) vé mach tam gléc

(R, Ry, R3) 1a:
R;=Rj; + Ry + R R yéri ij k= 1,2,'3'
Ta ¢hi c6-thé tir cic cong thirc déi mach tam gidc vé mach hinh sao (1.6)

‘bién ddi vé cdc cong thic (1.7) d6i mach hinh sao vé mach tam gidc. Ta

khOng thé 1am nguoc lai tir (1.7) tim ra (1 6)

DSB

VI

66

- MACH'CKU‘;‘CAC PIENTRO

1. Nam dién tré mic nhy Hinh 1.70 thudng
duoc goi 13 mot mach cdu. Céc di¢n tré cha L
mach cdu R, véi R, va R; v6i R4 khong phaila A

miéc song song, R; v6i R3 va R, v6i R, khong
‘phai 13 méc néi ti€p. N6i chung cic bai todn

Hinh 1.70°
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voi mach ciu 5 dién trg 1a phic tap, khé 1am. Ta chia céc rhach céu thinh hai
loai chinh : mach cdu khOng can biﬂg va tru’omg hop dic blgt Ia mach cdu can
bang dé& 1am hon.

2. Macln ciu cén bing : 1a mach cdu nam dlén tré c6 VM = VN, tuc lé
Upmn = 0: Do d6 trén dién tré R khong c6 dong dién chay va ta ¢6.thé bo-dién
tr&é R di. Khi d6 dong dietnquaR; vaR;1a bﬁng nhau va Rl, R; tr& nén méc n6i
ti€p. Tuong ty nhu the, Rj, Ry ciing 1a mic n6i ti€p. Mach c4u can béing chi con

4 dien tr va 1a doan mach méc song song cla (Rl +R3) v6i (Ry + Ry). Ta ciing
c6 thé chap hai nit M = N va doan mach thanh n6i tiép cha hai cum song song
(Ry //R) va (R3// Ry).
V6i-mach cdu can bing ciia nam dién trd, ta cé thé v1e't céc di€u kién va hé
qua du‘61 nhiéu dang tuong duong nhau nhu sau ;
R
V=V - =L
o M N o R2
Upn =0 ‘ 1 -2
e "R, R,

Ry +R3)R; +Ry)

U;=U ] = ‘ ‘
L tT1ER *RAB= R ¥R, +R, + R,
. .U3='U4 F.IS:O

*Uag=U;+U, el =k
L UAB=U2+U3 o L 12."—' I4

R, I,

QR—ézf .IAB_II+I4
.iz=-]§ | ‘IAB;12+I3
“eChapM=N o B R, di

- Céc dléu kién va he qua nay 1a twong du‘omg nhau, ¢6 nghla 1a ta da cé mot
hé thiic thi c6 thé suy ra tét cA cc hé thic con lai. Vidu Néutadico I, = I, thi
ta suy ra Is = 0, tir d6 ta bd dlen tré R di dé gidi ti€p... ‘
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Hﬁy cht’mg mmh didu kién cén va di d€ mot mach ¢4l ndm dién tr6 1a can

R, R
b&ng(v _V)la =3 .
M7 TR, "R,
-D:éukmncﬁn
R _ Ry~

GT { VM—VN | :KL {Rz  _‘sz'4"

T& gid thiet suy ra
UAM‘UANv___':\UAM UAN G
Up=Uxp  Ums UNB

Ciing tir gid thigt suyra Uppy=0 = Is= -0

‘. R, _Uam
Dod6:. Il—I3=:>R3 UMB
R Ux

== =2 = AN

27T R, Ung

Theo (*) hai v€ phii bing nhau. Suy ra
R, R R, R
o =23
R, "Ry hay v1e’t khéc dl R2 0y

» Diéu kién du :

o JR Ry '
, — KL {Vy=V
aT {R2 R, = {VM=Vx

' Dat VB = 0 tach: VM UMB Va VN = UNB .
Ta biéu dién diéu kién béo toan d(’mg dlen tai hai nit M va N theo ha1 bi€n
86 VM va VN
| o (Y= - Ym VM- W
' R, R Rs

- 68



" Thu gon‘ lai ta dugc : -
" UppRaRs= " (R;Rs + R3Rs + R 1R3) - VAR,R3
| - UapR4Rs =~ VyR;R, + VN(R4R5 +RyR, + RyRg)
'Rllit ra: .

VM’ = +R, +R; +R; ‘-"’VN RoRs +R +Ry +Rs |
Rs ' ' L e N
Thay glé thiét vao, ta it ra dléu can chung mmh VM =Vy.
o Béi tgp méu ‘

Cho mach 7 dién trb bing nhau r méc nhu Hinh 1.71. Hay tinh Rup
Gidi _ E
Ta c6 mach cdu nam dién tré : R; = Ry=2r, R, = Ry=1=R;.

Diéu ki¢n ciia cdu can bing dugc thod man : R =5-3— =Z=2

Do d6 ta c6 thé bo di dien try RMN =1,

Tacdn: Ryp = (4r// 2r) = -g—r_.

Hinh 1.71 ‘ ’ Hinh 1.72

n Bai Iuyén tép .
- Tinh dién tr& tuong duong R, bang hai phu'ong phép : doan mach cé tinh
chat d61 xung va mach cdu can bé’mg (Hinh 1. 72)

bS: RAB- —:—r
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‘3. Cdu Uyt-xton : 12 mot img dung cita mach cu can biing ding dé do.
gid tri mot dién rd R chua biét. Ngudi ta dung dién tré mdu R, va R, da biét
chinh’ x4c gid tri va hau nhu' khOng thay a6 theo nhiét do, mOt h6p bién tré miu
Ry, ma gid tri c6 thé bien déi trong mot pham vi kh rOng va ciing khong phu

thudc nhlet do. Ngoai ra con ding mot dién k€ nhay © dong vai tro R5 Nuoi ca

- mach cdu AB d6 béng ‘mot nguOn dién c6 dong L. S |
Mu6n biét glé tri cha R cdn tim ta mic mot mach cdu nhu Hinh 1.73 goi la

cdu Uyt-xton. Ta chon céc dién tr& da biét R;, R, phd hop v6i R cén do’

-~ sao cho diéu chinh bién tré Ry, ta c6 dien k& © chi s6 khong : I, = O Khi dé ta

" ¢6 mot mach cu can b&ng va g1a tri R cﬁn do tinh theo cdc glé trl R], Rz, Rbt di

ble't theo’ cOng thirc:» _— ' : L

ReBin,

Sa1 s6 ti d61 ctia phép do

AR AR, AR, . ARy
SR— 'R\— R, R, "Ry

Sai s6 nay khé nhé vi cdc dién tré méu R, R2 vi ble'n trb Rb[ c6 glé tn kh4
chinh xéc. : :

AHlnh1.73 | - Hinh174

° Bcn tap méu

 Nguoi ta dung mbt clu Uyt—xton dé do gié tri cha R chua biét v61 R, = ISQ
va R, = 602 (Hinh 1.74). Diéu chinh bién tr& Ry, dén gid tri Ry, = 134Q thi thdy
I -0 TlmRvaSR bi€t AR = ARz—ARbl—O 1Q.

~
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© dén gid tri Ry, = 1325Q (Hinh 1.75).

\

Gidi. Khi kim dién ké chi s6 khong, ta c6 mach ciu cin bing.. Do d6 :

R_R
R; Ry
| Ry 15
: =—Ry, == 4 3,5Q
VSuy ra: R R, Ry 0" 134 =3

Sai s6 ti d6i : '
AR, AR, ARy,
+—= ¢
Ri Ry Ry

8R = 8Rl + 8R2 + SRbt =

0,1
SR‘E 60 " 13

m Bai luyén tGp

Tim gié tri R cda dién tr& cdn do. Biét
ring gid. tri cdc dién twd miu cha cdu
Uyt—xton R3 = 125Q, Ry = 75(2 va kim dién
K€ chi 6 khéng I, = 0 khi bién tré diéu chlnh

; DS:R=795_Q

Hinh 1.75

4. Mach efiu kkﬁng cén bing : 12 mach cu 5 dién tré khong c6 cac
diéu kién va h¢ qua cha mach cdu can bing. Thay cho cdc dfu bing "=" bay gid
: lé'céc ddu khéc (#). Cdc h¢ thiic d6 cling twong dwong nhau, tic 12 c6 mot he

 thitc thi c6 thé suy ra cac hé thirc con lai. Vi du : néu c6 ﬁ- # R thi do la m0t

v R3 R,
mach cdu khong can bang va ta ciing c6 15 #0, ta khOng thé b6 dugc Rs hoic
khOng thé chap hai nit M va N...

Dé gidi cic bai todn c6 mach cdu khéng can biing ta'cé thé ding phu'ong
phdp dua mach tam gidc vé mach sao, hoac dung phuong phdp dong dién hoic
phuong phép dién thé. :
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~ eBditgpméu - . - e
Cho mach cdu 5 dién tré véi R, =R; =R, =Rs = 6Q va Ry = 22Q (Hinh
- 1.76a). Tinh dién tr& ‘twong duong Rap VA tinh cudng do d(‘)ng dién qua timg dién
tr6 Bié&t rﬁng U AB = 192V ’
~ Gidi

s R 6 Ry 6 SV SN
Chi § ring R, 22 ‘¢.R'4 =3 nén mach »cﬁunﬁy @0ng cin bing.

Phuong phép dia mach tam giéc vé niach hinh sao.
Vi du : dua mach tam gidc MNB vé mach hinh sa0-0; (Hinh 1.76b) :
| 66 '
Rys=Ras=Ra= 5676 =2

R (6 +2)(22 +2)
) RAB'=RAO+ROB: 6+2+22+2 2 89

‘ ~ His \
- Dung trong cdc nhanh 18 doi : .
S 2242 3 .
V’I“=.22+2+6+2'IAB'Z'24",18A
6+2 .- 1

T e R ZIAB‘6A

Oup=Us=Upp-U; =192 - 6.18 =84V
U3v 84 : B
==2="—"=14A

b=gx, "% ~!
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Ung= Uy =Upg - Up = 192 - 22.6 = 60V

N =1 -5 =18-14=4A

. Tuorng t, ta c6 thé dua mach tam gidc AMN vé mach hinh sao 02 (Hinh 1.76c).

e Phuong phép dua mach hinh sao vé mach tam gidc. Ta xét hinh sao t4m M
ba dinh ANB (Hinh 1. .76d). Ta thay ba dién tr& Rl - R3 = Rs = 6Q2 bang ba di¢n
tr6 R AMB» R AN V2 RNB Dung cac cong thic (8), (9) (10) & trén ta tim duoc
RiRs -6+6+ LI 18Q
Rs 6

Mach dlen tré tu'ong du'ong méi s€ 1a (Hinh 1.76e) :

" Ramp = RAN =Rng=R; +R;3 +

RAB = [RAMB Ry // RAN) nt (Rng// Ra)}]
=[18//{(18 //22) nt (18 /" 6)}1]
=[18//{9,9+4,5)]= ’ (18 //14,4)
18.14,4 |

Rap= 134144 =59

oN

Hinh 1.76
Dong dién qua chét N : IN":;‘ iﬂl—%zu = 4—;)—A

Ua=99. F=132v = = Yan 182 ¢,
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= ‘ 40 oy | ._7 Unp_ 60 _ ‘
UNB_'—4’5". 3 —60V = 14— R4 — 3 --IOAl Y

N=1,-,,=10-6=4A
L =l,5-1,=24-6=18A
"13_1,\3—14-24- 10= 1A

Ta c6 chc ket qué giong nhu & phu'drig phép tren

| o Tttcng ty, ta c6 thé dua mach hinh sao tam N ba dinh AMB vé mach tam
- gi4c. Céch 1am gi6ng het trén day va cho céc két qué R ap Lis I 13, L, I nhu ci.

e Phuong phép d(‘mg dlen - Ta dat cu‘tmg d¢ dong di¢n qua 2 dién trd & trong |
2 doan mach lam blén s6.

| Vidu: I }- X va IAN =Y. Ta bléu dién céc hleu dxen thé va d(‘mg dlen qua
céc dién tr& con lai theo 2. ble'n s6°do.

Upam =Uj =Ryl =6x
Uan=U =R, = 2y

MB;_UMB UAB—UAM 192"‘6x= _

I3 ‘. = R, R, / 3 32-x

NB.;__..UiN'B 2 Upp = Uan _192-22y _ 32 _1
R Ry R, 6 37

MmN UMN 22y 6x 1
I = R, 6 3y X

Dinh luat bao toan ‘dong dién tai hal mit M va N cho ta :

Il=I3+I5=>x='32—x+ 13-1-y—x._

14-12+15:r>32— 11ywy+ —1-3—1-y X

o 9% - lly ~96 =0 -
Thu gon lai : =>Xx= 3y
\ | r3x,-’25y+96-0 ‘
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Thay x = 3y vao ta dugc : x»=I].‘=‘18A» :

Suyra: - I;j=32-x= 32-18=14A
11 1 s
L=32-5y=32-5.6=10A -
mn _ 11 m -
5" =5y~ x_—36 18 = 4A
IAB g'Il +’12 = 18+ 6 =24A
. _Uppg ~ 192
RAB-.IAB 57 =80

. :Phuo‘ng phdp dién th€ : Chon gbc th€ ning & B, ta ¢c6 Vg = 0,
" Va=Upg =192V, U3 =V, U4 =Vn.Tac6 2 4n s6 VM va VN Hai phuo‘ng
trinh béo toan dong dién S hai nit M va N ; '
: 192-Vy _ VM"+ Vi - Vi
6 6 6 _
L=helm 2oV, Y =Wy
Thu gon lai ta dugc hé 2 phu‘ong trinh cha 2 4n V), VaVy:

3V, — Vy =192 ~
= VM = 84V U3
25Vy - 11V}, = 576]

I =I3.+15:

VN=60V=U,
192-Vy 192 -84
_192-Vy  192-60
T2 22

I = =18A

=6A
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i IAB-=II +:].;2 =I3 + I4= 18 +’6=24A

® Bdi luyéntép .
Cho mach cdu 5 dlen trd véi Rl = 7Q, R2 = 2R5 = 4R1, R3 = lOQ
R, = 16Q (Hinh 1.77). Tinh dlen tré twong duong R, va cudng do dong dxen
qua timg dién trd bing 6 phuong phép nhu bai tap méu. Bi&t U Ap =756V

DS:Rup =120, | =48A, 1, = 154, 13-42A,I4 21A, Is = 6A.

MR1 M Rz".'- »

R, N R,

Hinh 1.77 o - Hinh 1.78

5. Mach cdu 361 xéng chée : 1 trudng hop dic biét cha mach cdu

khong can bing véi R; =R, vd R, =R, (Hinh 1.78). D tinh R yp ta 6 thé dung
phuong phép d6i mach tam gi4c vé mach hinh sao hay phuong phép dong dién.
O day ta ding phuong phép dién thé.

Chon g6c dlen the’ 6B: VB = 0 =V -U3 MB VN —U NB do d6i xli'ng _chéo,
tacé: Ul =UAB—VN U3—VM | |
Suy ra : VM+VN-UAB . = ™
Phu'ong trinh bao toan- déng dién & M hay N cho ta: ‘
L=kL+I=], |
Unp-Vu Vv YM—Wn W

R, R, Rs “ Ry
e ' R;(R, +Rs) - . SR
Tir d6 rit ra Vy =iz = 257 v e (%)
NTRyR +Ry) M '
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Thay (**) vao (*) ta c6 : VM= Ri(R, + Rs) +Ry(R; + Rs)
=. — U
VN Ri(R; +Rs) + Rz(Ri +R5) AP
o _ \' N R, +R |
Tir d6 ta c6 : L =[,=-2X 2__S : U
¢ "7 R, "R(R, + Rs) +RyRy + R5)
Vy : R +R
L=h= i Uap
273 R2 R,(R2 + R5) ¥ RZ(RI + R5)
_ o R; +R, +2R; |
Suy ra: | . _
R..oYa _ RiRy + Rs) + R,(R; +Ry)
AR T Ry +Ry +2Rs

® Baitap méu

Rl

- Tim dién tr& tuo’ng duong ctia mach cdu d6i xing chéo cho & Hinh 1. 79a v61
R4—1§2 R2—R3—SQ R =2Q. : :

Gidi. Ta d6i mach tam gidc AMN vé mach hinh sao (Hinh 1 .79b) :

R,R, 5
Riz = m—-gﬂ P v N s
RiR;5 2 1 ]
<. 1 “ ;
5= R1+R2+R5 T3 4Q
N _R,R 0 5. sa N 10
=285 _ Y _ 2 ’
Rs= R FR, +R, 8 ~ a2 8)
.,1 21
ROMB=R,15+R2=Z+5=TQ
-5 9
RONB ;'RZS + RI = Z'+_1 —_ ZQ

: 21, 9)
ROB = (ROMB //RONB) = (_4_//2) = Z_(_)_Q

Hinh 1.79
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5 63 25+63 88 11
Ras=Ri2*+Ros=3+35~ 30 ~ a0~ 5
Ta c6 thé klém lai két qua biing cdch thay s6 vio cong thic R g & phan trén :
R _R,(R2+R5)+R2(R1+R5) 1(54-‘2)+5(1+2)__2_2_\_11Q
AB R, +R, + 2Ry  1+5+22 10 5

eBaitgpméu | |
Mot mach cdu 5 dién tré v6i R, = Ry = Ry = 10Q vA R, = 302 (Hinh 1.80).
bat vao hai dau AB mOt hleu dién thé U, = 72V thita th5y dong dlén qua Rs \
theo chiéu tx M dén. N vi cé 15 0,8A. Tim Rs. »
Gzaz Dmh luét bao toan dong dién tai cic nit M vﬁ Nchota:

. 11—13+15_13+08
h 2~L-g_h 0,8
,UAB—UAM+UMB—RIl+R3I3-IOI,+1013-72 7
| UAB—UAN+UNB-R212+R4I4 3012+1014_72
Thay I, bang Lval, béng I,tacé: o |
101, + 1013 = 10(1; + 0,8) + 10I; = 72 =>1;=32A
301, + 101, = 30(1, - 08)+ 1014-72=>I4-24A |

Thay 13, 14 Véo he thic : UMN = UMB + UBN
Rils = Ryls — Ryl

R = Rila—Raly 1032 02,4

=100.
I, o 0

Wh180  , Hinh1s8l
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% Bdi tap fréc nghiém
Chon phit biéu diing v& cdc mach céu. ,
| A Trong mach céu cia nam dlén tré nhu Hinh 1.81, céc dién tr6 R, v Rz, ~
R3 va R, 1a mic song song.
-B. Diéu kién cén va di dé€ mach c4u niam dlen tro nly la mach cﬁu can bing

R_R ha y Ry ~ Ry knids ta-c6 thé béd dién trd Rs hoic chap hai
- mitM=N.

C. Vé6i mach ciu khong can béng, ta ch1 c6 mot céch glél duy nh4t 12 ddl
mach tam gidc AMN vé mach hinh sao OAMN.

D. Ciu Uyt-xton 1a trudng hop néng ctia mach cdu khOng cin b%ing Cau d61
~ xing chéo 1a truong ho’p riéng ciia mach cﬁu c¢an bang.

DS. B.

- VII - CAC POAN MACH CO SO PIEN TR’(S VO CUNG NHIEU

- Ta thudng gap cdc bai tap v6i doan mach c6 s6 dién tré vo cing nhiéu duéi
dang mot mang dién tré dugc 1ip ghép bing cic mit (mddun : két c4u nhoé gidng
nhau) vé6i s6 modun nhiéu vé han. Cich ghép cic modun phai 1 cich ghép song
song d€ cho chudi gi4 tri dién trd tuong duong theo s6 médun 13 chudi héi tu.
Bai vi n€u ghép né6i tiép cic mo dun th1 chu01 nay s€ phan ki.

Chu y ré’mg khi s6 médun ting 1én vo han thi gid tri dién trd tvong du'(mg cua
doan mach $& khong phu thudc s6 luong mo6dun, nén ta thudng ding ding thic :
X =X, =X, dé lap phuong trinh tim X. Trong céc bai tap, tu' modun thudng

*dugc thay bang tir mit (mét xich) cho don gian.

V6i cdc mang cé s6 dién tr& nhiéu vo han nhung c6 tinh d6i ximg cao, ta
khai thdc tinh d6i xing d6 va dua vao biéu thifc dmh luat Om dé tim dien tré
tuong duong. :

@ Bditap méu

Mot doan mach dugc ghép tir nhiéu mét, méi mit gém hai dlén tré g16ng
nhau nhu Hinh 1.82. Hay tinh dién tr& tu’o’ng duong R, khi s6 mitn=1,n = 2,
‘n=3,n=4.Tim R,z khi sdmattanglenVOhan. :
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. Gidi . A e
- Ry=r+r=2r : S e T r
. B . -
r

Ty - Sr A, L
‘( Ry=r+@//2r)= r+-3—_,3 | T
.x"R3c= r+(r//-sl)= r»+%r-‘=%-£ S : B'Jl %T %r
- 13r) 13 34r SR
R, = A - r r Co r
| 4 r"'(1'// ) + 21 - ST | AN
' ' re r 3r
Tdngquéthoétadu'dc " B % % . ¢
®, - F# | —
Rn+1—r+(r//Rn) r+ TTR, A r . f ' “r_f N r
Khi sdmﬁttanglémvohan{hi Ry '%’v , %" %' %'_
. R . ‘
rX _ 3
| X= r+r+.,X:>X —rX—r —,0> S Hmb182
~Giai phuong trmh béc hai néy va 18y nghlém duong, ta dugc :
RAB —X__1+‘/—

- @ Bai tﬁp méu

Cho mang dlen trb gOm nhxeu mat m01 mat gém ba dlén tr(’i T gldng nhau
méc hinh chit C (Hinh 1.83). Hm ring cin mac vao ha1 ch6t MN mot dién tro X

| béng bao nhleu dé cho dlen tw tudng duong R AB khOng phu thudc s6 mét va

tinh Rz do.
Gidi
Dé cho Ryg khéng phu thabc s6 mét thi-hai nit PQ phél giong nhu MN.
, S - r2r+ X) :
Do dé6 : =[r// (2rnt X)] = T X
Suy Ta phuo‘ng trinh : o X2 +2rX 2% =0 ;

Gla1 phu'qng trinh va chon nghlem duong, ta duoc X= (J— - l)r o
Ta c6 thé 1ap luan glGng nhu bai trudc. . '
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R R =Xx= R;’;B» |

r(2r;t-Rn !)

n= l'+2I'+Rn_1
Kh1 s6 mit ting l1én vo han thi : C .
x=12+X) X2+2rX 22=0 \

) Ir+X
Ta c6 lai ke’t qua trén X = (\/- l)r = RAB

%Hm}

Hinh 1.83 ~ Hinh1.84

l Bai Iuyén iap

Tim dién tr& tuong du‘o‘ng cia mang dién tré gOm nhiéu mit ghép lién ti€p,
' ’m01 mét c6 mot dién trd r va mot dién tré 2r. Biét s6 mit cla mang 13 nhiéu
'v0 han (Hinh 1. 84). '

PS: RAB = (/3 -1y

. Béi luyé@n. fﬁp

Cho mang dién tré gbém nhléu,
mét, méi mit gébm hai dién tr& r va
mot dién trd 2r méc hinh chir C (Hinh
1.85). Tim dién tré X cAn mic vao hai
ch6t CD sao cho dién tré twong duong .

R g khong phu thuoc s6 mit ghép.
PS:RAB=X=(5-1r

Hinh185

o Bai tép mﬁu
Cho mach dlén tr& nhu Hinh 1. 86a v6i s6 mét vo cling lo‘n Tinh dién tr&
tuong duong R 4p. ’
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Gidi : Day chi 1a cdch v€ hinh khic d1 SO vé'l mdy bél trudc. Néu ta vé mit A
& phfa dudi B ta lai thdy dang mach quen thudc (Hinh 1.86b). Lap luan tuong tu,
théem mot mit vao mang, dién trd tuong duong khOng déi, do s6 mﬁt 1a vo cing

16n. GmRAB—Xtacé :
2r(X+r)” ’

X X —l
‘ ( +0/ 2 2r+r4+ X
Suyraphuongmnh: ‘ X +riX-2%=0

" Phuong trinh c6 nghiém duong1a: Ryp=X=r..

SR by
* Hinh 1.86 ’

° sai fﬁp m&u

C6 mang di¢n tr&: dang luéu 6 vuong. Méi canh cua céc 0 vuong deu c6 dien
tré r giéng nhau (Hinh 1.87). S6 6 vuong nhiéu vo cung Hay tinh-dién trd tong

- duong'R . |
Gidi. D6i v6i mit A mang dlen trd ¢6 tmh‘ :

d6i xing cao vé€ 4 phfa xung quanh Pong —

Tay — Nam — Bic. Khi cho vie A mot dong

dien I thi dong dién d6 s& chia déu 1am 4 va
_di qua 4 canh hinh vuéng gin nh4t di qua A.

H

| : , . ATB[C
~ Do d6 tir A'dén B s c6 dong dien-l-'i&. Sau d6
céc dbng IQB dé sé di theo céc duong, céc‘
nhénh ra dén vo cwc. , : Hinh 1.67
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‘Tu‘dng ty v6i nit B, mang dién trd ciing c6 tinh d6i ximg cao vé 4:phia-Déng ~
Tay - Nam - Béc. Khi c6 dong dién I,z di tr Bra ngoal thi cdc dong nho di tr
" vo cuc de'n B Do tmh d61 xing, kh1 gan dén B chung dOn lai thénh 4 dong co

cu‘tmg do d1 doc 4 canh gﬁn nhat qua niit B trong dé6 c6 canh AB
‘ Bing céc lap luan trén ta thﬁy tren canh 6 vuOng néi glua hai nut A vh B cé

dong dlenl—‘:ii. Thé ma dién trd cua canh dé cung gioéng nhu cic canh khic

béng r. Dinh luat Om cho doan~fnach 4p dung cho canh néi giita hai mltcho 1a:
| o Upp=r1- I%B':-RAB-IAB . |

Tir d6 dé dang ritra :

o \ r

[ ] Bul luyén tép ,
~ Ciing v6i mang dién tré dang lu'm 0 vuOng n01 trén, hay t1m dlén tré
‘tuong duong R ¢ : ‘
r

DS:"RAC= 5

VIII - CONG SUAT TIEU THU DIEN TREN DOAN MACH
PIEN TRG THUAN

~ Cong sudt tieu thu dién trén doan mach dién trd R c6 hiéu dién: thé hal day
du'qc tinh theo cong thuc ’ , | v
uu ) e
| - P=Ul= UE—_I_{——RII =RI* D (1.8)‘
Ning lugng dién tiéu thu trong thoi gian t ciing b&ng nhiét luong tod ra trén
dién tr§ thudn R theo dinh luit bdo toan va chuyén hod ning lucmg va dinh luat‘
- Jun — Len—xo0 ta c6 nhiét lvong Q tod ra trén R :
‘ . | -
Q RIt—Tt"UIt E o ) o (18)

: Nang luo’ng dién tieu thu va nhiét lugng Q déu do bang don v vi jun (J) trong
he¢ SI. Déi khi nguti ta con do nhlét lu'ong bang dcm vi calo (cal) chu y ring
1 calo = 4,18].
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\o B&H@p méu

MQt day dien tr(’r Rl dun s6i 4m nu6c sau 24 phut Cung nguén dlen dé day

dlén trg R2 dun so6i &m nuéc d6 sau 48 phut Hbi 4m nudc sau bao lau s& sOi -
- néu ding hai day dién tré d6 mic n6i ti€p-nhau va mic song song nhau. Coi

hiéu sudt cia &m dlen 12 100% va b6 qua sy phu thuOc cia dién tré cdc day dé
vho nhiét do. : J '

Gidi -
- Goi Q1a nhiét llmng cén dé dun s0i &m nudc :

2 2
Q=1 v, =g~t2=> R, = -Z-R, _ﬁRI = 2R,
1 2 ,
* Mic n6i ti€p hai day dién tré :
’ 'Rht=R‘+R2=R1+2R1=3R1 > l )

-y U? R, 3R :
.Q=-..-——t ==t nty =Ly =3t =72 phiit .
_‘ R nt R 1 tnt Rl l | R] 1~ '17 ’

R, = R1R2 Z R12R1 _2p
/N R{+R, R{+2R; 3!

' 2
vz Ul 3R 2
. Q= «ﬁs—t,, =g == —-Lt1 = _RT“ —-3~t1 = 16 phiit

" B Bai luy@n t@p

Day dien tr& R, dun soi 4m nu6c sau 21 phit, Day dien trd Rz dun s6i 4m
. nu6c sau 28 phit. Tim thdi gian dun s01 am nudc néu ta dung hai day dien t&6d6
mic n6i tlé’p va mic song song.

DS : t, =49 phit, t; = 12 phit. o

‘@ Béitap méu
MOt bép dien ding & mach dién 220V c6 cong sudt 600W dun s6i mot 4m

2 1it nuéc tir nhiet do 20°C. Ne'u hiéu dién thé chia mach dién tut xudng 200V thi
4m nuéc ndy sau bao lau S€ sOi. Biét hieu su4t clia be’p 12 80%, kh61 Tugng riéng

. cua. mrérc p= 103 kg/m- va nhiét dung neng ciia nuéc c= 1 calo/g K.
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. Gidi. Dlen trg cua bép dlén R=— =— =80,7Q

' Nhiét luong cdn- d€ dun soi 4&m nuée tir 20°C véi ¢ = lealofgK =
4,18kJkgK. _ T
Qusen=me(ty — ;) = 2.4,18.103.(100 ~20) = 668800 J
100 100 | -
-+ Qotn phn =g Qes teh =gy -668800 = 836000 J

" Nhiét lugng bép to ra chinh bing Q gy ohin CAR cung cp :
_ ) ‘ |
Qbe’p = '_"R—'t = Qtoan phén
Thoi gian cin dé dun s6i 4m nuéc :
RQoan phan _-80,7.836000

t=
Uz (2000

= 1687s = 28 phiit 07s

° Béu tﬁp méu

Dé€ dun s6i m()t 5m nuéc nguoi ta dl‘mg mOt ‘am dién c6 hi¢u suit 100%
nhung nhi¢t Jugng hao phi to ra moi trudng xung quanh ti 1& véi thdi gian dun.
O hiéu di¢n the 110V ta cdn 15 phit. 3 hieu dién th€ 100V ta c4n 20 phut. Hm VS
hiéu dién the 90V cén thdi gian bao nhiéu dé m nuéc s6i.

' Gidi. Goi Q 1a nhiet luong cin dé dun soi 4m nuéc va k 12 he s6 m4t mat
- nhiét.theo thdi gian. Tac6 h¢ thic : o o

u? U2"—kR ,
| Q=gt-k=—g—t"
~Ritra: (U* - kR).t = QR = khong d6i

Theo gid thiét: (1107 —kR).15 = (1002~ kR).20 = kR = 3700
(907 — 3700)t3 = (100> - 3700).20 => t; = 28 phuit 38s

~ ® Bdi luyén t¢p :
D& dun s6i mot &m nudc, ta dﬁng mot 4m dién c6 hiéu sust 100% nhung
nhiét lugng . hao phf toa ra ti 1¢ véi thoi gian dun. § hiéu dién th€ 220V ta c4n .

thdi gian 12 phiit. 3 hi¢u dién th€ 210V ta cén 15 phut Hbi & hiéu dien thé
200V ta phai chd bao 1au d€ &m nuéc soi.

DS : t = 19,69 phiit = 19 phit 41s |
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® Bai tép méu |

- Mot bién trd c6 gid tri lon nhat R duoc méc véo mOt hléu dién the khOng déi

U,p="U. Hiiy khdo st cong sust toa nhiét trén bién tré theo bi€n 56 x phu thudc
vi tri con chay C nhar trén Hinh 1.88a. So sdnh v6i cong suét toa nhiét khi méc
toan b9 dién tré R vao hieu dlén thé U dé. -

Gidi. Dlén trd tmmg duo'ng chia bién trd :

xR x®R-x) P R o
o T X+R-x R o A B
- Cong sudt toa nhiet trénbién td: B | x
~ U2 U2R o : ; 7 | '
. e@ 5 Y i, » 1 R E\—'f
b= Ry X(R x) | . A Rx B
Dung bt d&ng thic Co-si : o | ) | v
*x+R-x)? RE 0 hmises
—_ €—— =
X(R ) e 7 ~ | o
Do dé: I
“ ~U2R UZR V-U:za, L g
U2 o L
V6i P = .1 1a cOng sust toé nhlet khi cé' ‘

dién tr& R mic vao hléu dlen the’ U. COng suét g‘bl SR8
cd glétncangldnkhlx—)Ohoécx-»Rtuclékh <
con chay C di vé hai ddu bi€n tré. Cong sut .?bt

nho nhit : 5’ 49’R 1x R xtuclhx

con chay C V] chinh giira blén trb R (Hinh 1 88b) Ta
vé 48 thi %, theo bién s6 x d& théy 13 sy bién thien

cia Hy. Doﬂucohaluemcandungox Ovax=R.
Trendoﬂucbnvecong suafmeuthucuahamuable'nt ; SR DT

g2 oyt 0 - RI2 R.
tro'détauensosénh 9’———v59’R_x ’ ’

Y.

. R=X"" "/ " Minht8sb

Khix=§thi 9X=WR_X= = = 2%
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= Bai luyén 16p | .

6 hai dién tré R, R, va hiéu dién the U. So sénh cong sust tod nhigt %, khi
R, néi ti€p R, réi mic vao U va cOng sudt fod nhlet % khi R ghép song sang -
v6i R, réi mic vao U. Khi nao hai gid tri Py va Py gﬁn nhau nhit 7 -

DS..%/ZW,“,.%,—kathI—RZ

o Baitép méu
Ta cé béng den D, (1 10V = 50W) miéc vao hleu dlen the U, = 120V.

1. Hoi dén P, c6.sdng bmh thudng khong ? Tinh cong suit vugt qué dinh

mifc. Mu6n. D, sdng binh thudng phdi méc thém: dien trd R, nhu thé nio v& bing ‘

‘bao nhiéu ? - ,

2. N6i t16p D, véi den D, (110V — 100W) r6i méc vao hiéu dién thé U; = 220V

H01 czic den c6 sing binh thuong khong ? Pen nao cé nguy co hoéng truée ?

Muén céc.dén 1am viéc binh- thu'émg cén mac thém dién trd R2 nhu the’ néo vi
bing bao nhléu ?

Gzat
1 Dlen troy cua den Dl

- U? 1102 |
Rp =g =55 =240
COng suﬁt vuot quédmh mic :
2 / '
A.?—EO—-—SO 59,5 - 50 95W
. Rp
1
Cudng do dong dinh mic ciaden D, :
' P50
,IDL_.F 5= 0455A

Dé dén Dl séng binh thuong ta cdn méc dién tr§ R, néi tle’p véi Dy dé do
glam thé trén R, bang hxéu dién the du thira :

120-110 120-110 _
Ry== P P - =220
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2. Dién trd cha den D, :

Kh1 mac ha1 dén n61 tle’p vao hleu dlen thé’ 220V thi do glém thé trén céc
dénla: ‘ ‘

o Rp %2
— =1 ‘
U= gV m 220-1467V>110V |
b, + Rp, .
' Rp, |
U= 2 U= 21 220= 733V<110V o

RDI +RD2 T ESTIR

~ 'Vay dén Dl hoat d0ng qua ‘mic binh thidng’ c(’m dén b, hoat dong du6i miic
binh thudng. Téng quét hod : n€u méc n6i ti€p hai béng 110V vio hi¢u dién the
220V thi béng dén cong sudt nhé hon s& hoat dong qué miic binh thuomg va dé
chdy hong. Con béng dén cong sust 16n hon s& hoat dong dud6i mic binh thudng.

T6t nh4t 12 phii ghép néi ti€p hai den 110V cﬁng cong suit véo hléu dlen thé

1220V. Khi d6 hai den déu sdng binh thudng. |
| Mu6n hai dén Dl va D, néi trén méc n6i tlép vho U 220V ta pha1 méc dlen

tr& R, song song v6i })1 sao cho dién tr§ twong duong clia chim song song d6

(R, // ;) bing di¢n tr& den D, (Hinh 1.89a). Khi dé hiéu dién thé trén cé ha1 |
dén déu bﬁng 110V va chung hoat dong binh thudng. '

220v

110v 1MoV -
~ Minh 1.89
‘RRp -
Ry R T1e

R Rp, 242121 -
Rp, - Rp, =22-121

Ry =

= 2420
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Ne'uhaiy'dén D, va dén D, vin, con mic song song ta c6 thé mic ching vio

hi¢u dién th€ 220V theo so dé Hinh 1.89b véi dien- tr& R;. D€ cho cic dén séng

- binh thudng thi hleu dlén th€ trén chum’ Dl ) DZ phél bang 110V. Do dé6 do giam
thé trén R3 cung 1a IIOV N6i khéc di : =
S M2.121 242

a R3‘(RD.//RDz),—242+121= 3 =807

= Bdi luyén tap
Co b6n béng den Dl(l 10V - 30W), Dy(1 10V 9OW), D3(110V - 90W) va ‘

D4(1 10V - 150W). Tim céch méc ca bon béng dén nay vao hiéu dién thé' U= 220V
sao cho chung sdng binh thuong.

- BS: D, //'Dy) nt (D, // Dy) — Cing c6 thé mﬁc (Dl // b, // D3 /I Py ntR
v6i R 33 ,6Q2 nhu'ng tén dlén hon.’
* Bdi i&p trée nghlém
Cong sudt cua dong dién duac do bing don vi nao trong hé SI 7

- A. culong (C) * B. oat (W)
C.jun (J) : ‘ D. niuton (N)
bs:B ‘ | /

* Bai t4p tréc nghigm | _
Chon cong- thic diing cho cong sudt tiéu thy dxen cua doan mach

A?:IRz - -~ B.#=UP
cg’_% ‘ . D.#=UI
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Chmmg o

cl\c pummc mﬂp DUA TREN ||
* DINH LUAT OM CHO TOAN MACH VA |
DINH I.UA'I‘ Om 'rons QUAT CHO BOAN MACH
" cn Ncuﬁn mﬁu '

1 NGUON DIEN VA CACH GHEP DON GIAN CAC NGUON DIEN
1. Nguén dién

a) Hai vat A vaB c6 dién thé chenh nhau Khl n61 AvaB bing mot vat_ dﬁn
R thi s& c6 dong dién di tir vat c6 dién thé cao (gla sir 13 A) dén vat c6 dién the
thdp (B) va 1am giam ddn do chénh di¢n thé giita A va B. Dong dién s& khong

- con khi hiéu di¢n thé U,p giam dén khong. Mu6n duy tri-hiéu dién thé U,g dé
duy tri dong dién ta phai c6 nguén dien. Nguén dién duy tri sy tich dién & cac
dién cuc béng céch tich cdc electron ra khoi nguyen tit, dua cic électron vé dién
cyc: m ciia ngudn dién noi c6 dien th€ thdp, dua cdc ion duong vé dién cuc
‘duong cha ngubn dién noi c6 dién thé cao. Do d6 hiéu dién thé giita ¢4c dien cuc
duoc duy tri. Viéc téch céc dién tich trdi ddu ra va dua vé€ cic dién cuc clia nguén
dien khong phai do c4c lyc.dién ma 1a do céc lyc la thyc hién. Cong cha céc lyc .
la thuc hién khi d6 duge goi 12 cong ciia ngudn dién va do mét dang nang Tuong

khong phai dién ning:chuyén ho# thamh. O c4c nqun dién ho4 (pin, acquy), d6
12 ho nang. O pin dnh séng; d6 12 quang nang. J dinam6 d6 1a co nang...

" b) D& dic trung cho kha nang thuc hién cong cha ngudn dién ngudi ta diung
sudt dien dong E. N6 dugc do bing thuong s6 giita cong W ciia lyc la thyc hién

khi dich:chuyén mOt dién tich 'q ngugc chiéu dlén trudng va do 16n cua dién t1ch

q do E _P_\;_V Don vi do sust dlen dong E 1a vOn (V) 1V= llé

Nguén dién cung 12 mot vat din va cung cé dlen tré r 12 dién tré trong cla
nguén dién. Vay méi ngudn dién duoc dic trung bing sudt dién dong E va dién
tro trong . Nhiéu khi ta viét gon lai (E, r) dic trung cho. mbi nguOn dien.

Céc pin kho thu'b’ng dung c6 sudt dién dong khoang 1,5V va dién tré trong
‘Vﬁl om. Cic acquy chi (axit) c6 sudt dién dOng khoang 2V va dién tro trong nho
hon 0 1Q.
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‘hodc ampe glb (Ah) VO’l

Trong cic so d6 ma}éh. dién ngudi ta ' B T
thuong ki hiéu cic nguén dién bing 2 gach 4 — v

dai ngén, k¥m theo E, r va d4nh d4u céc dién Er-

| cuc(H‘thl) | © Hmh21

- 2. Néing lu¢gng eia nguén dién

a) Céc lyc la bén trong ngudn dién thuc hién cOng, lam dich chuyén cic dlen
tich nguoc chiéu véi lyc dién trudng aé tao ra hai cuc clia ngudn dién c6 hieu .
dién th€. Mot dang nang luong (vi du hod ning trong céc pin dién ho4, nhiét
nang trong pin nhiét dién, quang ning trong pin 4nh sing, co nang trong

~dinamo...) duoc bién ddi thanh dién nang du trit bén trong nguén dién. Khi
. phéng dlen ngudn dlén thuc hién cong di chuyén céc dién tich tx do tao nén -

dong dién va dién nang duy trit trong nguén dién dugc chuyén hos thanh cic dang
nang luong khic (vi du nhiét nang & cdc dién tré thudn, co ning & cic dt)ng co
dién, hod nang & c4c binh dién phan hay bé ma dién...). -

Pinh luat bio toan nang lugng cho ta : ning. luong dur triv trong ngudn. (dlén

'nang) béng cong cua cdc lyc la trong ngudn va ciing béng cong cua dong dién
- chay trong toan mach. M6t nguén dién c6 sust dien dong E cung cdp dong dién I

trong thoi gian t thi da thuc hién mot cong W tic 12 dd cung cap cho toan mach
dién mOt nang lugng W : : :

| - W=EIt=Eq | \ @
q = It 1a dung lugng ctia ngudn dién di dugc sir dung. Néu sau thdi gian t
ngudn di¢n can kiét, hét dién thi W goi 1a ning lugng du trit trong ngudn dién va

Q 1a dung lugng clia ngudn dién. Trong trudng hop tdng quat E 1a suét dién dong
clia bo nguén twong duong.

" b) Nang luong dy trit W clia ngudn dién dugc do bing don vi jun (J) trong hé
SI hoac k1100at gio (kWh) va oat gio (Wh) :

\ 1kWh = 3,6.10%7 va 1Wh 3600J :
Dung lugng caa nguOn dién Q duo‘c do bang ddn vi culéng (C) trong he SI

" 1Ah= 3600C
C6ng sudt & ciia ngubn dién cho blé't ning lu'ong nguOn dlén cung ca'p cho
mach dién trong 1 glay

t t
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@ Bai tap méu

Mot acquy xe méy c6 suaft dxen dOng 6V cé kha nang cung ca'p dbng ‘dien
- 1,2A trong 300 phuit. Tmh dien nang dy trit cha acquy ndy, dung luong va cOng‘
: suﬁt cua né. : .

Gidi , .
Dién ning dy trﬁ ben trong acquy
: 129600

W= Elt= 61230060—129600]- Seog~ = 36Wh (cat gid)
Dung lugng cta acqhy o e |
Q= n‘lzsooso 21600C = M—6Ah(ampegw)

3600
Con‘g'sira’t‘ cu-a‘ ac‘quy: P=Fl=612=T2W" =

m B&i Iuyén tap

Pin Lithium CR123A 14p trong mdy anh c6 suflt diéri dong 3V va dung lu'o'ng
0,5Ah. Tinh nang lu‘dng dién du trit W trong pm va th61 glan t pm cung cép d(‘)ng‘
~ dién 0, 8Alébaolau T

"PS:W=15Wh= 5400I t—375phut

* Bdi tap téic nghiém

- Trong céc ngudn dién hod (pm acquy) dang néng luqng n&o da chuyén hod
thanh dién nang duy trir 7

A.Conang .~ . B. Quang ning
C. Hoé nang : D. Nhiét ning

* Bél tap tréc nghiém o
. Sust dien dOng dac tnmg gic cho ngudn dlén

A. Khi nang thuc hién cong cilia ngudn dlen, titc 12 cOng cha luo la trong
nguOn dién dich chuyén c4c dién tich ngugce chiéu luc dién trudng.

‘B. Lugng dién tich c6 thé giai phéng khi nguén phat dién.

C. Kha ning cung cafp dbng dién 16n hay bé ra mach ngoiu
D. Ning luong duoc du trit trong nguén dué‘l dang dlen nang
DS: A.
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. 3. Ghép ndéi ﬁé’p cae ngudn dién

Tai cdc mé6i n6i chi c6 2 dién cyc clia

2 ngubn k¢ ti€p nhau néi véi nhau. Cén chii : ’;1":‘{'- —+-||————/

» . S W, e Y 2 V3 A d B

y dén ddu cic dién cuc, chiéu cua cic Cer, er,  er,

ngudn dién. ‘ ' ‘ e ~. '

a) Don gidn nhét 12 ghép n nguén dién . '
. . . -+

(e, 1o) giéng nhau néi ti€p cing chiéu : dién y —]{ A
- cyc 4m cda ngudn dién trudc ni véi dién A Er

cuc duong clia ngu6n dién ké ti€p. Nguén o

‘ Hinh2.2a

twong duong (E, r) c6 cang chiéu véi cic
‘ngudn dién ghép (Hinh 2.2a) va: '
o N E=ne va r=nr, (22)
@ Bdi tap méu | |

Ta c6 nhicu pin gi6ng nhau loai (1,5V ; 1,2Q). Tim c4ch ghép véi s6 pin it
nhat dé duoc bo nguén c6 sudt dien dong E =9V va tinh dién tr¢ trong cia bo
ngudn nay. ' S _ o

Gidi.: Mu6n ghép v6i s6 pin it nh4t ta phai ghép néi ti€p va ciing chiéu cic
pin dé. S6 pin c4n dung 1a : ' ,

Dién tré trong bo nguén nay :
. r=nry=6.1,2=72Q
® Bdi luyén tGp ,

Maéi ac_ciuy chi (axit) c6 sudt dién dong e = 2V va dién tré trong 1, = 0,1Q.
Tim sudt dién dong E vA dién tr& trong r cia bo nguén khi ghép néi ti€p ciing
chiéu 12 acquy dé6. - L , .
 DPS:E=24V,r=12Q. S ‘

~b) Ghép n6i ti€p cing chidu n 4 +

nguén dién bat Ki : (e;, ;) (e, Ip)... "X—e-!:,_—el: ------ _j:rn_—fs- ,
(e, 1) (Hinh 2.2b). Nguén tuong duong _ R
- cung chiéu vé6i cic ngubn ghépva: -~ — s
| E=e +ey+..te,  (23) &
Hinh2.2b -

T=1 +1I)+..+T,
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.o'Béitapméu j s | o

C6 nhiéu ngudn dién giong nhau thudc 4- loa1 (e, = 1,5V, n= 1Q), (e, =4,5V;

1= 0,5Q), (63 =6V : 13 = 2Q), (e4 =12V =1 SQ) Tim céch ghép céc nguén
dién d6 dé duoe bo ngudn c6 suéft dién dOng E= 18V V(’n dien tro trong r nho
‘nhdt. Tim r do. -

Gidi -
* Mu6n c6 1 T nho pha1 diing it nguOn va ghép cung chleu

C* Gheép 1 nguOn €4 vhi 1 ngubn e3:
E=e4+e3—12+6—18V
r-r4+r3—15+2 3,5Q2

* Ghép 1 ngudn e, v6i 1 nguén e, va 1 ngubn e :
E= e4+e2+e1—12+45+15—18V
' r-—r-4+r2+r1—15+05+l—3Q

* Ghep 1 nguén ey v614ngu0n e : |
E= e4+4e1—12+415-18V
r-r4+4r1—15+41-55V

* Ghép 3 nguén e3 4
E= 3e3 3.6=18V -
'r—3r3—32 6Q

* Ghép 4 nguOn &: »

. _E= 4c2—445-18V
: r—4r2-405 : 20

*. Ghép 12 ngudne; :

. E=12;=1215=18V.
r=121=12Q

* Ghép 1 nguén e;v6i 8 ngudn e :

"E= e3+8e1—6+815~18V
r—r3+8r1—2+81—10§2
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Ta con vai cich ghép khéc niia bing cédch thay cc nguén cé sufit dién dong
16n bing nhi€u nguén c6 suat dién dong nhoé. Nhung céc cich ghép d(’)_déu cd
dién tré trong 16n. Vay dé thoi man yéu cdu ddu bai ta chon cich ghép néi tiép

~cung chiéu 4 ngudn gidng nhau e, dé c6 bo nguén v6i E = 18V var =2Q.
W Bdiluyéntap | o |
- €6 3 pin thugc 3 loai (1,5V ; 1Q), (3V ; 2Q), (4,5V ; 1,5Q) ghép néi tiép
cung chiéu. Tim sudt dién dong va dién trg trong bo ngudén.
. PS:E=9V;r=45Q ,
" ¢) Ghép ni ti€p c4c ngutn dién bat ki véi chidu khac nhau
- Ta 14y tdng sudt dién dong cha céc -

nguén cung chiéu véi nhau. Trong hai - o+ o

téng do6, téng nao-16n hon thi nguén = 'L '|+ l'_ 3 B
- tuong duwong s& c6 cung chiéu véi cdc ey e, ey ef, €uln

nguodn nay. : S .

. L o g ea . o o

, Vi dién tré khong c6 chiéu nén dién ’: L B
~ trd trong vin bang t6ng tat ci cic dien o Er

tré trong thanh phén. " Hinh23

Vidy véi Hinh 23tacé:
‘ E=+el ~C—C3+ey+... +€,
r=rl+‘r2+.r3'“+r,,l+...-Ai-rn - 24

® Bditap méu | | R
| Dén pin c4m tay loai dai thudng ding 3 pin con thé suat dién dong e = 1,5V.
Cén chd y diéu gi khi lap pin cho dén nay. o L |
- Gidi. Dén s& sdng khi nguén dién dit 4,5V. Do dé phai 14p 3 pin con thd
1,5V néi ti€p va ciung chiéu. Céu tao clia céc dién cuc clia pin va ciia dén chi phu
hop v6i dién cyc duong cha bo ngudn phai & phia ddu gén pha dén va dién cuc
am cua by ngudn & phia cu6i dén. ; ' ‘ v
- Neéu trong 3 pin méc né6i tiép d6 c6 mot pin mic nguogc chidu, suit di¢n dong
. cuabo nguén séla: _ ‘ o S .
| E=ze-e+e=e=1,5V
B0 'ngudn 3 pin mic n6i ti€p d6 c6 sust dien dong chi bang sust di¢n dong
- cua | pin. Den s€ khong sang duge. ’ L
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- Bal luyén tap | | |
Cé hai pin (¢; = l 5V rl = IQ) va (e, = 4, SV r2 = ZQ) du‘oc ghép n61 tle'p
thanh b6 nguén. 'I'im E va r ciia cdc bo ngudn ghép du‘oc ' .
DS : (6V53Q), BV ; 3Q)

‘@ Bal i&p méu
Co n pin giéng: nhau loai (¢'; ro) mic néi tiép nhau Trong d6 com pm méc

ngugc chiéu(m <-2—) 'l‘lm sudt dién dong va dle‘n tro'trong,bo nguOn méc n6i

ti€p nay.
Gidi : Co m pm mic nguoc chiéu tic 1a. c6 m cap pm (2m chiéc c6 suit dxen
dong tnét tiéu 14n nhau. Do d6 sudt dién dong bo nguOn Chl con 1a
 E=(n-2m)e .

~ Dién trd trong khOng.cé chidunéntavincé:r=nr5 . -

% BAi tap irac nghlém
Mot boé nguén dugc ghép ndi ti€p tr cac nguén dlen bét ki véi chléu tuy y.
Chon phit biéu ddng trong céc phat biéu sau :
‘A. Suét dién dOng b6 nguén ludn 16n hon suét dién d0ng méi ngudn dlen
B. Dién trd trong bo nguOn luén 16n hon dién trd trong méi ngudn dién.

_ 'C'. Chiéu cia bd nguOn luon ciing chléu vm nguOn dién c6 suft dlén dOng
16n nhat. :

D. Dién ning du tri¥ trong bo nguOn béng téng dlén nﬁng du trir trong m01 :
. nguOn dlen ' :

DSB

* Bai tap h'éc nghlém

Coén ngubn dién giéng nhau méc n6i tlé’p cing chiéu thanh mot bo- ngubn
dlén Tim phét biéu sai trong 56 céc phét biéu sau day :
A. Suit dién dOng bo riguén 16n gép n 14n suit d1en dﬁng mOt ngudn dién.
* B. Dién tr§ trong bo ngudn lén gdp n 14n dién tr& trong mot nguOn dién.
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C. "D(‘)ng doan mach clia bo nguén I6n gdp n 14n dong do4n mach clia méi
ngudn dién. '
D. Dién ning du trir trong bo nguOn 16n gdp n 14n dién nang dy trit trong

méi nguén dién.’
bs:C. ’

4. Ghep song song ciung chiéu cde nguﬁn dién giéng nhau

Ta c6 m ngudn d:en g16ng nhau loai (e, rp)
méc song song cing chiéu. Tic 12 cic dién cuc
‘duong cing néi v6i nhau thanh dién cuc dwong
clia bo ngudn va cdc dién cyc am cing nbi véi
nhau thanh dién cuc am cia b nguén, nhy
- Hinh 2.4. C4c dac trung ciia by nguén 1a :

+ 80

cevarol .
E—.evar--m . (2.5)

Céch ghép nguén nay khong l1am ting sust :
dién dong cia bo nguén nhung gidm dugc dién 1~ +
trong. Diéu quan trong 13 cich ghép ndy 1am cho 7, ¥
bd nguén thu dugc c6 dién nang dy trit va dung
lugng tang 1én m 14n so v6i mot nguén (e, ry). B Hioh24

Cach ghép song song khéc chxeu ciia cic nguén dién b4t k1 ta s€ xet V] phén sau.

,w\\

® Bdi tap méu

Ta c6 nhiéu pin giéng nhan (e = 1,5V ; 1y = 1), mbi pin c6 dung luong
q = 0,6Ah. Mu6n c6 bo nguOn sudt dién dOng E=1,5V nhu‘ng dién nang du trir
1AW =72Wh thi ghép céc pin th€ nao va tinh dién tré trong ciia bo ngudn nay.

Gidi. Ta thay =e = 15V. Do d6 ta s& ghep céc pm giéng nhau nay
song song cung chiéu. -
Dlen nang du trir cua méi pin 1a :
‘w=eq=1,5.0,6= 0,9Wh (oat gi®)
S6 pm cin ghép song song cung chiéula:

W 7 2
w05 "
Dién trd trong b nguén :
B % =0,125Q
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- CO6 ba acquy gl6ng nhau (e =6V;1,=0 6Q) M&i acquy c6 thé cung cdp
déng dién 0,5A trong 1 gid. Ghép 3 acquy ndy song song cﬁng chiéu. Hay
xdc dinh cdc dic trung clia by ngubn : sufit dién dong E, dién tr& trong T, nang
lwong dy trit W va dung higng Q. ‘

bS: E'==6V~r=“029~;W‘--¢,9WH yQ= 1’;5A_h' St

* Bal 1p t:éc nghigm
Mot bo ngubn di¢n gdm m nguﬁn dnen g16ng nhau ‘mic song song eﬁng
chleu Chon phit biéu ding trong céc phét biéu sau day : : :
* A. Sust dién dong bo nguOn nhé hon m l4n suét dién dOng mot ngudn
B.. Dlen trés trong bo nguén 16n hon m 14n dién tr& trong mot ngubn dién. . |
C. Dung lugng bo ngﬁdn bing v6i dung luong clia mO’t nguén dién.
D. Dién nang du trit trong bo ngudn ldn hon m 14n dlen nﬁng dy trit trong '
_ mot nguOn . :
- PS:D,

* Bbi tQp tréc nghlém '

" Tim phdt bléu sai v& bd nguOn dxen gém m ngudn dién glOng nhau (e, ro)
mﬁc song song cing chléu :
A, Suiit di¢n. dong bo nguén E bﬁng suft dlén déng ctia mot ngudén. dlen
, v, E=e - ‘
" B. :Di{?.n tré trong bQ n'gu‘o“n ldn hon m 14n die,n o tfong ciia mot ‘nguGr_l
'C. Dong doan mach cia bo nguOn 16n hon m 14n déng dcén mach cia mot
nguén dién : : ,
E e
— m'_
r . p
D. Dxen nang dy triY trong bQ nguén lom hon m lan dién nang du tru trong
mot ngudn dién. - ‘

PS:B
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5. Ghép hin hgp 361 xiing cic ngubn dién giong nhan -
Tacé N =n x m ngubn-dién giéng ‘
nhau (e, 1g) ghép thanh m hang (diy)
giéng nhau, mdi hang c6 n nguén dién
mic n6i tiép cing chidu. D& dang rit ra
suft dién dong va dién tr& trong chia bo
ngubn (Hinh 2.5) : '

e, 6r ern

"E=ne (2:6)
nr, . :

L l‘=-I-n-- o 'e-foevfo ef

Trudng hop téng quét : ghép thanh ~  npin
cdc hang khong gifng nhau cic ngudn .
dién bét ki véi chiéu ghép khdc nhau % — %
tas& xét dén sau phén Dinh luat Om B
t8ng quat cho doan mach ¢6 nguén. Hinh 25 -

e Bdi tap méu

C6 nhiéu pm giéng nhau loai (1 5V 1Q). Tim suft dien dOng va d:eh -
~ trong ciia bo nguén ghép hén hop d6i xung gém 5 hang (day) méi hang ‘c6 8 pin
ndi tiép cing chiéu.

Gidi : Suit dién dong bo ngan bing sudt dlen dong cla méi hang n61 tiép
cing chléu ' :

"E=ne=8.1 S=12V
Dién trd trong cha bo ngubn nho hon 5 14n s0 v6i dién trd trong ciia mdi hang :

® B&i luy@n tap

Mot bo ngubn ghép hén hop d6i ximg clia céc pin giéng nhau loai (e, ry).
B0 ngudn c6 sust dien dong E = 18V va dién tr trong r = 10). Bi&t n'ing ta da
ding hét 72 pin va s6 pin trén mdi hing nhidu g4p doi s6 hang clia bo ngudn

ghép. Hay tim sudt dién dong'e va dién trd trong 1, cua mdi pin.
DS:e=15V;r,=0,5Q



oBbHﬁpméu

- C6 6 pin giéng nhau loai (1, 5V ; 0,5Q). Héi c6 thé ghép 6 pin dé thanh bao
- nhiéu bo ngudn ghép-hdn hop d6i xing ? Tinh sust dlen déng va dién tr& trong
cua méi bo nguOn nay. .

- Gidi .

- *Ghép1l héng n61 tlé'p cung chléu ¢6 6 pin
(Hinh 2.6a):

E =6e=6.15= '9V‘
r-6r0—605 SQ

* Ghép 2 hhng, m61 héng 3 pln n6i nép
cing chiéu (Hinh 2. 6b) -

E,=3¢=3.15= 4,5V

* Ghép 3 hang, méi hang 2 pin n61 tlep
} cung chiéu (Hinh 2.6c):

E;=2e=215=3V

* Ghép song song 6 h&ng, méi hang 1 pm
(H‘mh 2.6d) :

,‘E4=fe‘—15V
. 0,5

r4=%=—6—=0089 - erg
* Béi tap trdc nghiém - o - Hinh26

- Ta ghép hén hop d6i xing N = n x m ngudn dién’ gldng nhau (e, 1) thanh
mOt bd nguOn gém m hing (diy) gi6ng nhau, méi hang c6 n nguOn dlén ghcp
‘n61 ti€p cung chiéu. Chon ph4t biéu diing trong céc phét biéu sau :

A.BoO nguOn c6 suﬁt dién dong E : E = me

- B.Dién trdtrongbongut)nr r= %
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-~ C:'Bo ngu6n c6 chiéu cing chiéu v6i méi nguén dién.

D. Dxen nang du trit trong bo ngudn bing dién ning di trit trong m61 héng
va 16n hon n 14n dién nang du trit trong m&i nguén dién.

ps.C

| g DINH LUAT OM CHO TOAN MACH (MACH KIiN)

‘1. Mot mach kin don gian nh4t dugc vé & Hinh 2.7 bao gém mOt nguén dlén
(E, 1) va dién tr& R n6i giifa hai dién cuc & phia ngoai nguén dién. Dinh luat Om
cho toan mach biéu thi mé&i quan h¢ giita cudng do dong dién I chay trong mach
kin d6 v6i sust dien dong E cha nguOn dién va dién trd toan phin clia mach dién
kin (r + R).

Dang cudng d6 dong dién : Ao L EI; r B
, +
“r+R 2.7) o . C
‘ ‘ v I
Dang hiéu dién thé: - T
E= I(r+R) Ir+IR = Ir+UAB ! " Hinh 2.7

Ta c6 thé pht biéu : Cuong do dong dlén trong mach kin ti 1¢ thuan vél sufft
- dién dOng cla nguOn dién va ti 1¢ nghich véi dién tré toan phan cta 'mach kin. ;
- Sufit 'dién dong clia ngudn dién c6 glé tri bing téng cic do gidm th€ trong Ir va

giam thé€ ngoai IR.

2. Hiéu dzen thé haz cuc bg nguén Upg c6 gid tri bang do glam thé' i mach :
'ngoai va nhé hon gi4 tri sust dién dong E : S

a) Upp=IR=E-Ir = - 2.8)

.‘ Hiéu di¢n th€ hai cuc bo nguén’ c6 gid tri bing suat dién dong E cia bo
ngudn U,y = E trong hai trudng hop :

. @ Khi mach ngoai ho, khong c6 dong dién chay trong mach I = 0 cling c6
nghia 13 khong c6 dong chay qua nguén dién. Ngugc lai, khi nao thdy hi¢u dién

th€ hai cuc mot ngudn bing sudt dién dong U,y = E thi ta biét khong c6 dong
dién chay qua ngudn dién va c6 thé bd nguén dién d6 di ma khong anh hudng

n

dén phan con la1 cua mach di¢n. Ta gap "nghich 1i" vui : mot doan mach cé hiéu

- dién th€ hai ddu khic khong Upp # 0 ma trong doan mach lai khOng co dbng
‘diendiqual=0.

101




¢ Néu mach ngodi ki‘n' ¢6 dong dién I'chay trong mach thi Upg = E'khi
1 =0 : nguén dién cé: dl¢n tré-trong nhd khong déing ké&. Nhu vjy khi c6 cudmg
do dong dién chay «qua nguén dién ma hiéu dién thé hai cuc bing suit dien dong

Upg=E thi ngudn dién d6 c6 dién trd trong nhd khong déng k&. Nguoc lai, mot
hiéu dién thé khong d6i U luon c6 thé xem nhu mot nguén c6 sust dién dong E

b&ng hiéu dién thé khﬂng d6i d6 : E = U, v6i dién tr0 trong nhd khOng adégg ké
't 0. )

“He. thic U AB S IR cho thiy ta dang khéo sét mach ngoal c6 R. Cbn ne thic
- Uug= E = Ir 1i6i lefi ring ta dang khio sdt mach trong nguﬁn Ta cin chﬂ i riag'
¢ nghia cha hai he thﬁ' d6 12 khic nhau. o

b) V6i mot nguén dién di cho (E, 1), hiéu dien the’ hai cuc nguén dlen U AB
phu thudc vao di¢n trd mach ngohl R:
' Er
‘ r+R
- Ta théy Upp tang déng bie’n v6i R. U,p
c6 gid tri nhd nhst URP = 0 khi  Ep
R-—-O(doénmach,ntﬁtéthmcm)vhU
khi R = o0 (mach hd). Ta thdy 155U blén thien - L coe
clia Uy theo R qua dé thi Uyg Rynhy o g’
Hinh 2.8a. D6 thi qua g6c toa do va c6 tiém ¥ -

"Tacé thé viét he thitc lien he truc tie'p glﬁa hiéu, dién thé ha1 cuc ngudn dlen
U AB v6i suft dién dong E nhur sau hodc bién d61 tr(*)ra:

E=UAB+Ir==UAB+Uﬁ‘B r= ";RUAB;

Upp=B-Ir=E-

SON
,l UABJ

¢) Gip mOt mach dlen bt ki phec tap, viec dﬁu tién ta phiu 1am 13 thu gon"

mach dien: Ta diing c4c phuong phép vA kién thic néu & cdc phdn trudc 8é thu
ehe d1¢ntr6 vé dién tré tuong duong R va thu céc nguén dién vé bo ngudn tuong
duong (E, r) v ta c6 mach dién kin thu gon nhu trén. Ding c4c cong thic (2.7)
(2.8) (2.8 ta c6 thé tinh dugc cdc dong dién, céc higu dién th€ va sau d6 tré lai
mach dxen phiic tap ban d4u tim ra dai luomg ddu bh: doi héi.
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d) ‘V& mit nﬁng lugng fr (2.7) ta c6 thé viét lai thanh :

CEl=1P +RP =1’ + Upgl-

Q.7

Cong suit cung cép dién cua ngu()n bing tdng cOng sudt tod nhlét hao ph1 6
dién tré trong #, = 1l véi cong sudt hitu fich & mach ngoai Py = RP=U agl:

Nhan c hai v€ véi t ta ¢6 m6i lién he tuong vng vé nang luong, cbng hay nhiét :

CElt =1t + Uglt

@.7"

Ngub‘l ta dinh nghla hiéu suét cia mot nguén dlen h lé ti 36 cha cOng suat
hu'u fch & mach ngoai % v6i cong sudt toan ngudn di¢n (Hinh 2.8b) : '

h-ﬁ-.‘i&@.}
Ps . E

- V6i mach ngoai 1a dién tr& thuén R
thitac6: ’

R
r+R

_Ups _
h=—2B -

o Bél tap méu

‘Mot nguén dlén c6 suét dlen dong E va
dlen trg. trong r = 1Q. Mach ngoél g6m hai
dién rd R, = 6Q vd R, = 13Q. Néu méc
thém nguén dién th hai c6 sudt dien dong
= 3V, dién tr& trong 1y = 2Q vao nhu
Hinh 2.9 thi ta thdy khong c6 dong dién
chay qua ngu6n dién thit hai (e, ). Hiy‘

~ tim susit di¢n dong E ciia nguén thit nhat.

Giai

h

A
1=100%
° Hinh 2.8 R
- E{:r ‘
v I
T e N
A LM B
er,
Hinh 2.8

Khong c6 dong dlén qua (e, 1p) chung to hleu dlen the’ Uam bang suat dlen

d()nge
UAM=C'_—'3V"=RII

Suy ra cudng d¢ dong dién trong mach kin :
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Tu dé.ta tinh duoé suft dién dong E (coi nhu bd (e, ro)rdi) :
‘ E= I(r+R) I(r+R,+R2) 05(1+6+13)—10V

m Bél luyén t@p 46

‘Mot nguén dién (E = 6V, r = 2Q) mac vél mot ble'n trgy cé Rap = 10Q. Con
chay Cva diu A blé'n tr& n6i v6i ngudn dién thit hai (e =3V ;19 = 30) va dién
- k€ © nhu Hinh 2.10. Tim vi trf con chay C d€ dién k€ chi s6kh0ng I, = 0. Biet
ring ble'n’tré Rap d6ng chit dai AB = 20cm.

DS : AC=12cm. '

Hinh 2.10 ~ Hinh2n
® Bdi tap méu

C6 mudi ngudn dién gidng nhau (¢ = 3V ; ro = 1Q) méic thimh hai himg song
song cling chiéu, mot hang c6 x nguén, mot hang c6 y nguén, réindi véi dién trs -

ngodi R = 12Q (Hinh 2.11). Tim s6 nguén x, y trén hai hang song song, biét
ring khong c6 dong dién qua mot hang. Néu thay céc nguOn dién trén bAng loa1

(5V, 1Q) thi két qua thay d6i th€'ndo ?
Gidi. Glé stir khong c6 dong qua hang c6 x. nguOn Vé6i gia thi€t I, = 0 ta co

U{:B ' ?; va c6 thé bd héng x. Mdch kin con : y ngudn

n6i ti€p ciing chiéu véi dién trd ngodiR :
I __ye _ 3y
yp+R y+12°
Ta nit ra h¢ phuong trinh :
x+y=10 o
§_§_=~ 3y t=> x=4; y=6
12 y+12 :

U,p = Xxe. Su-y ral=
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 d6ta khong 14y gi 1am la khi ngudi ta thudng nhic

Ttong phuong trmh thit hai, suﬁt dién dOng e=3V b1 luoe di, ket qué khOng |
phu thudc e.

t Bai téip trdc nghiém ,
Chon phat biéu ding véi haeu dién thé’ hai cu'c nguén dién..

A. Hiéu dién th€ hai cuc U,y bao gidy ciing nhé hon hoic bing. sust di¢n _
dong E clia ngudn dién vi luon bing hiéu cua suit dién dong E v61 do
giam th€ trong rl.

Upp=E-I<E

. B. Hléu dlén the’ hai cuc nguén dién U,y cung bing do glém th€ mach
ngoalUAB-RI Do d6 khi mach h&, I =0 thi Upg =0. :

v C. “Trong hé thic U, = E Ir khOng c6 dién tr& mach ngoai. Vay hi¢u di¢n
th€ hai cyc nguén dlen khong phu thu¢c dién tr& mach ngoai R.

D. Hé thitc U,g = IR cho thdy hiéu dlén th€ hai cuc nguén di¢n ti 1¢ thuin
v6i dien tré ngoal R va d6 thi Upg(R) trong hé toa d¢ (U, R) 13 mot
dudng thing qua géc toa do '

: DS A. :

3. Dong dodn mach : V6i mot nguén dién cho truéc (E, 1), cuimg do ddng
dién trong mach kin I phu thugc vao gi4 tri dién tré mach ngodi R theo cong thiic :
1~=%‘R‘, Su bién thien ciia I theo R thé hién 16 trén d6 thi IR) cho & Hinh 2.12.

‘Dong dién c6 gid trilén nhat L, khiR =0 mach ngoai c6 dién try khong ding

ké. Vidu nhu ta néi tit hai dién cuc cha ngudn dién bing mot doan day din ngan a

- ¢6 dién tr& khong déng ké, ta c6 dong cuc dai — dong doan mach — dong ngin
mach chay qua ngudn dién va qua doan day ngin d6. Chi mot thoi gian ngin sau
ta c6 thé cim nhan thdy ngay ring nguén dién v doan day ngén néng ruc len.
Dbiéu nay dac biét 16 rét d6i véi cdc ngubén dlén nhu cac acquy, dién tré trong r
. Tét nhé nén:

E
Ido:’m mach = Imax l' (2 9)

c6 gi4 tri rat 16n, c6 khi dén hang tram ampe. Do

* nh& trénh gay dodn mach céc acquy, dong doan mach
16n dé pha héng acquy. Vi du nhu khong dugc dat

Hinh 2,12



cdc 86 vat khéc 1en ddu mat acquy:. ' B('n vi c6 liic 50 ¥ ta 44t ndi nhom, thing sit
* dung c¥ le, mo 1ét... 1en d4u mat acquy. Khi d6 ddy ndi bing nhom, ddy thﬁng ,
bing sit dong vai trd vat din dién trd khong déng ké n6i tit hai dlén cuc acquy
va gay doan mach, acquy sé& bj phd hong hoac gay hoa hoan...

. Dong dién do céc ngudén nudi cic tii trong lfhu'c t€ bao glb cling nhdé hon
ddng doan mach cyc dai. Tuy nhién d6i véi cdc dong co dién, khi khéi dong, lic'
dong co chua quay, di#n tré thuén cda cdc cudn day clia dong co thudng khong
16n 14m cho nén dong khéi dong c6 gid tri gén bing ddng dodn mach nén khd
.16n. Trong thyc t&, lic chiing ta &n mit "dé-pa” khoi dong xe mdy hay 6t0, néu vi-
" 1{ do ndo d6 ma mdy chua né dugc thi ta cdn chii § kiém tra dudng xang, bugi,
cita gi6 hodc ding cén dap khéi dong... chit khong nén #n niit khéi-dong nhiéu
‘14n. hoic kéo dai. Dong khéi dong 16n d& 1am mét dién acquy hoac hong acquy.
M4y di khong né lai cang them kh6 nd. Ngudi ta thudng nhic nhd khong nén 4n
niit khdi dong hodc nut c61 xe qué 3 IAn va m61 14n ciing khOng nén qué vai gmy
dé bao ve acquy.

" D6i v6i mang dién dan dung & gia dinh hay cong’ nghtep & nha méy, hién
twong dodn mach ciing r&t nguy hiém. Hau qua thudng gap nhét 1a dong dodn
mach qué 16n 1am héng médy méc, 1am chdy cdc day dan va cdc vat dé chiy &
gdn gy hoa hoan. Ta thudng nghe thdy trén dai truyén thanh, dai truyén hinh
hodc xem trén céc bio thudng néi : "Vu hoa hoan dugc xédc dinh la do nguyén
nhan chap dien". Dé phéng trinh chap dién, chap mach, doén mach dé gay tai
hoa nhu thé ngudi ta thudng ding céu chi. Cdu chi duge méc noi ti€p trong mach
dién gém mot doan day chi hogc hop kim chi - thiéc c6 nhiét d6 néng chay thép.
Khi c6 doan mach (chap dién) dong dién tang cao 1am néng day néi thi doan day
chi s& néng chdy 1am ngét dong di¢n. Sau khi khéc phuc sy chap di¢n ta thay
doan day chi khic dé mach di¢n lai ‘hoat dong binh thuong. Hién nay thay cho
cdc cdu chi the so n6i trén & cdc gia dinh va cong s0, xi nghlép ngudi ta. thu'(‘mg
lip cdu dao tir dong (aptdmat) dé dé phong ch&p

di¢n. So d6 cdu tao, ngpyen tdc hoat dong cla

cdc aptomat & Hinh 2.13. Mot nam cham dién (oF
& hit 1iy B khi dong 16n qud gi4 tri bdo ve dinh

truéc. Vi du véi aptomat 10A thi 13y B s& dugc

nam cham dién C hut khi I > 10A va mach dién . " Hinh 2. 3
's& bj ngit ngay, aptomat t¥ vi trif ON nhdy sang

~ OFF. Sau khi sira chita su c6 chap dién, ta chi viéc bat aptomat tir vi tri OFF 1§
lai vi trf ON 12 mach dién lai hoat dong binh thudng, khong cdn dong tic "thay
ciu chi". D& dé phong trudng hop dong dién kh4 16n chua vugt ngudng béo vé
nhung sau mot thdi gxan vin ¢6 thé 1am chdy hong day din hoac dung cu dién,
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- ngudi ta con ding mot thanh ludng kim 1am 1y A. Khi dii néng, hai kim loai &
hai bén gidn né khic nhau s& 1am 13y A cong lai va ngét di¢n & ti€p xic A — B.
" Véi ca hai kiéu bio v¢ nhanh ® va bio vé cham @ mang dién s& dugc an toan
khi c6 chap dién, doan mach

° Bdi tap méu

Hay so sanh dong doan mach ciia cic bo ngudn ghép hén hop d6i xt’mg weé
pin gi6ng nhau (1,5V ; 0,5Q) & bai tap mdu trén.

Glal '
E MOt hhng, 6 pm n61 tle'p cung chleu El =9V =3Q

ppax pooinmeeh _ By _ 95,

r 3
* Hai hang 3 pin n6i ti€p ciing chiéu : E; =4,5V ; 1, = 0,75Q

A
* Ba hang 2 pin néi ti€p ciing chidu : E; = 3V ; r; = %Q 0,330
E; 3
I3 - r3' 0,33 9A
. 05
S4u hang song song cling chléu E4=15V;1,= < Q=0, 08Q
prex - B *—1-5-.. 18A

T, 0,08

Dé dang thdy I;** > I3'* > I3 > I"™ : cang nhiéu nhdnh song song thi
- ddng doan mach cang 16n. ~

m Bdi luyén tép ‘ .
Cho 2 nguén giéng nhau (6V ; 0,5Q). Hay so sdnh céc dbng doan fnzjch khi
ghép ha1 ngudn ndy néi ue'p chng chléu vé song song ctmg chléu . '

DS: IM%= 12A < IT™ = 24A
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‘o Bai tap méu - ,

Cho mot’ mach dlen nhy Hinh 2.14. Hai nguén (El =3V, = 1 SQ) va :
(Ez =12V; T, = 20) méc n61 tiép cling clueu beén D la loai béng dén (6V 3W).
Vvon k& @, 1a mot v0n k€& 1f twdng. Tim gi4 tri bi€n tré R, d€ von ké @ ch1

s6 khOng
Gidi _ : . :
DientodnDiRy= L =% g %

Von ké chi s6 khong U, =0 chimg to dbng RERY ;51_"1 »Ez‘&“:_.a
dién qua nguodn 12 ddong doan mach cla ngudn_dé < + ; M,
c6 chiéu tir Bdén A quaca (E,, 1,) vadolénla: - -~ ®

: . b
‘-_‘_‘El_3-‘_’. ; ] : R
I= - _1‘,5'2A Hinh2.14

Viuy, = 0 ta c6 thé chap hai mit A = M, hay néi khéc dl cb thé bd nguOn ,
(Ey, 1p) di. NguOn nudi mach ch1 con (E,, r2)
E,= I(1j2 +R)
12=22+R)=>R =4Q
R =4Q 1a dién tr& tuo’ng duong cua mach ngodi, gOm c6 R, // RD 7

‘re _ReR, _,_ 12R,

Rp+R, A_12.+Rx
Rit ra gid tri bién rd :
Ro-oRRD__ 412 _ o

"Rp-R ™ 12-4

* Bl 1p tréic nghidm |
Chon phit biéu diing vé dbng doan mach ,‘
“A. Ngudn dién ndo cé sudt dién dong 16n thi c6 dong doan mach 16n.

B. Vé6i mot ngudn dlén L cho, dong doin mach ti le nghlch v61 dién trd
trong r. :
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o C. Dong doan mach cta bo nguén gém n pin méc song song cung chiéu thi
- 16n hon khi méc né6i ti€p cing chiéu.

, D. So Sﬁnh khi micn pin d6 : Idoin mach =n .Ig?in mach
‘DS C. ‘ - '
Gia sir ta c6 n pin gi6ng nhau (e, ry) va mot dién trd mach ngodi R kh4 16n. -

: Ta so sanh dong dién cung c4p cho mach ngoai R cia hai bé ngudn ghép noi tiép
va ghép song song ca n pin d6 ciing chiéu.

. ® Ghép ndi ti€p ciing chiéu n pin ta duoc bo nguOn c6 E =ne var = nr.
' Dbng dién qua R (Hinh 2.15) :

I E ne . 4 er
MTTFR mp+R ——H e f—
N€UR>>nr0thi:Isz=nIl ‘ .
| E O
véi I; 1a cu'b‘ng doé dong kh1 mic R v6i mot
Hinh 2.15

pin (¢, 1g).

e Ghép song song ciing chiéu n pin ta
dugc bo nguén E = e Var =-r-Q Dong dién
qua R (Hinh 2.16) : '

nén : » I~ = =], . Hinh2.16

Vay ghép ndi ti€p cung chiéu cic pin cho dong ra mach ngoiu cia R 16n
- gin gip n 14n trudng hop ghép song song cing chiéu. Twong ng véididudéla
hiéu dién th€ mach ngoai tic 12 hiéu dién the trén dién tré tai R cung lén gan
gip n 14n nhau. :
Chi ¥ ring két qué trén lé ing véi dlén tré ngoa1 I6n:R > 1, Khl dién tr&
ngoai rdt nhé R < 1, thi nguoc lai

c ne
Int“' "r; VaI//~ g’
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D6 chinh 1a k&t qué khi xét dong doén mach (R = 0) ta ¢6 : Ddng doan mach
ctia bo ngudn n pin méc song song cﬁng chiéu 16n g4p n 14n dong doén mach cia
b6 ngudén méic néi ti€p cling chiéu :

Idoén mach nldbin mach nIdoén mach »
' e(1pin)

o Béil mp méu

Cé6 n pin giéng nhau (e, ro) méc n6i tle'p
cing chiéu thanh m¢{t mach di¢n hinh tron
(Hinh 2.17). Tim hiéu di¢n th& giita 2 niit bat
ki cia mach dién nay.

Gidi - P 1
Ta v& hinh véi n = 8 nhung két qua sau
day ding véi moi n nguyén duong n 2 2. \_1 '//‘

Cudng d0 dong dién trong mach :

| =,—n;.5' = "r;)" = Lgoan mach ciia 1 pin* | | Hinh 2.17
Do d6 hiéu dién thé hai cyc m&i nguén déu bing khong. Viay nén
Upp =Upc =+ =Unn =0

4. Mt val lun mp vén dung dinh luft 0:- cheo mam mach

e Bai tdp méu - | El;
C6 mot ngudn dién (E, r) va hai ampe k€ ‘ | Ri_aA

thu’c_@l, @2._'M§c;__ ampe ké& @1 v6i nguén - 8 @1
di¢n, ampe k& @, chi 4A. N&u mic hai ampe o __El A

~ k€ song song v6i nhau vdo nguén dién, dmpe ' Ry 3A
k€ ®, chi 3A va ampe k6 @, chi 2A (Hnh ~ +—@—1
2.18). Héi cdc ampe k& chi bao nhiéu khichi | Raa
mic rieng ampe. k€ @, v6i ngudn vA méc n6i o B o
tiép hai ampc k& v6i ngudn. Hinh218 -

Gidi. Goi R, va R2 12 dién tré hai ampé ké. Glﬁ thlét khi méic song song hai

ampe k€ v6i nguén dién cho ta:
R, 2

——— T —

R, 3
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- Dién tr&6 tuang duong clia hai ampe ké’ mic song song la :

3 3.

R//-'(Rx//R2) ®, /= Rl) 2+3R 3

Dinh tuat Om toan mach chota:
E=4(+R))

E=5(0+R,) =50+ -:-R,) |

| 3 E =8r
Suy ra: 4c+R; =5+ ZR)=>R;=r=> 3
A ' ‘ 3 R, =3t
, 2
: Kh1 méc ampe ké A2 v6i nguén, s6 chi ampe k&€la:
. E. E 2E 2 16
Iz—'r+R2- 3 5r 58_?53'21\
r —
2
Khi mac n6i tiép hai ampe k€ véi nguén, cic ampe k€ chi
E E - 2E 2 16
=—A
ot = rT+R, +R, 3 7 78
L r+r+=r

2 .
m Bai luyén tap

C6 mot nguén dién va hai ampe k€ gi6ng nhau @, Khi méc mot ampe k& véi
ngudn dién, ampe k& chi 2A. Hoi cic ampe ké& chi bao nhiéu khi méic hai ampe
k€ n6i ti€p nhau v6i ngudn dién trén. Bi€t ring khi ha1 ampe ké song song méc

véi ngudn thi chiing c6.cing s6 chi 1a 1,5A.
PS:I,=12A
® Bdi tgp méu
- Mot ngudn dién (E, r) va hai von ké thyc @,, @, mic
ndi ti€p nhau thanh mach kin thi von ké ® chi'2V va von .
k€ @2 chi 3V. Mic riéng von k€& @1 v6i ngudn thi von k&

©, chi 4V (Hinh 2.19). Tim suft di¢n dong E cia nguén

dién. Tinh s6 chi cdc von k& khi méc rieng von ké @2 véi
- ngudn va khi ghép song song hai von k€ réi méc v6i nguén
- dién d6. .

Er

h
Il

4V

\Z

Hinh 2.19
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Gidi. Goi R, va Ry 12 dién tr& clia hai von k&€ @, va ©,. Ding he thiic lien
he¢ hiéu dién th€ hai cqc»ngudn_ dién véi sudt dién dQng va v6i R 12 dién tr& ngoai :

R
Upp= s RgE =E= UAB(R+1)

Trub’ng hop méc von k& @1 v6i ngudn tacé:

— : .o » *
e o
- Trudng hop ghép n6; txé'p hai von ké& réi mic véi nguén tacé: /
. I o , *k
E—S(Rl R +1) S
va dbng dlél'l qua hai vén ke’ giong nhau chota: R —%
2
, - 3. 5.
Do d6 . (R]ﬂtRz) = Rl + Rl = Rl + —2"R1 = -2'R1\
o s o 3 3
Ry /IR =R, // Ry = 33k =3Ri =R,
. Ta viét lai phuong trinh (**) : -

E= 5(‘—“'R, TR, 1)_5 3 ”"(i*‘)

K&t hop véi (*), ta‘rﬁt ra:

| P .R// = —g—rf
Khi mic rieng von k& @, vé6i nguén dien :
| R, 3r

v Uz:‘f'i‘-szE: T ar 6 =45V
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Khi ghép song song hai von k& réi méc véi ng‘udn\dien 4
6

L Ry 3 364
U/,—r+R//E —6=22Va32TV
l‘+gr :

| Bbi luyén tép

Cé mOt ngudn dién va 3 von k& g16ng nhau. Mac mot von k& v6i nguén, von
* k& chi 3V. Ghép néi tiép c4 ba von k€ r6i méc v6i nguén, méi von k& chi 2V.
Tim su4t dién dong ctia ngudn dién E va s6 chi méi von k& khi- ghép hai von ké

ndi ti€p nhau roi mac vao nguén dién d6 '

PS:E=12V; Uy =24V

o Bai tap méu

1. C6 mot ngudn dién (E, r), mot dién tr6 R = SQ va mOt von k& @ c6 dién
trd Ry = SOQ Ngudi ta thdy khi ghép néi ti€p R v6i von ké ® 16 mac vao
nguOn dién va khi ghép song song R véi ® 16i méc- vao ngudén dlen thi s& ch1 cla
von k& trong hai trudng hop 13 nhu nhau. Tim dién tr& trong 1 cha nguOn dién.

2 Bo von k& @ di, ta dung ha1 -ampe k& @1 va @ Khi ghép n6i tlép ha1
ampe k€ vA n6i tiép véi R 16i méc vao ngudn dién trén, cdc ampe k€& déu chi 9A.
Khi ghép song song hai ampe k€& va né6i ti€p véi R 16i miéc vao nguén dién trén,
thi cdc ampe ké& chi 4A va 6A. Tim sudt dién dOng E cua nguOn dién trén.

Gidi .
1. Mic von k¢ V' (Hinh 2. 20a) - Goi Ry 12 dién trd vonkévV
'Khi ghép R nt Ry, s6 chi'von ke’ 1a UV R

Ry
I TT+R+Ry

Khi ghép R // Ry, s6 chi von k€ 1a Uy,

" _RR, |
. Ry, . R+R, . RRE
Uy, = r+R,,E‘r+ RR, © " RR, +r(R+R)
. : +R : .

v
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~ Theo gid thle’tU ‘U” ,suyra:
R(1'+R+R) RR, +r(R+Rv)

. 2 h R2 52 -

_Rut Ta R '="er =>A1'=_ —R'v- =30 =0,5Q -
E, r : |
BT N " I-. T )
I R oA el
o Bl

. __4A

R ) - .

Cohh g6/!\

Hinh 2.20 o

[

/ 2. Miéc 2 ampc k&€ Ay, A2 (Hinh 2. 20b) Gm R, va R2 Ia dlen tré clia cdc
ampe ké&. Biéu thiic dmh luat Om cho ta 2 phuong trinh : :

E= 9(r+R+R1+R )—9(0,5+5+R1+R2) 9(55+R1+R2)

E IO(r+R+R,,)-10(05+5+ Rz)--10(55 ® R2) |
6 3
Ha1 ampe ké’ mac song song cho ta:R, = -ZRz = §-R2

'Gidi he 3 phucmg trinh trén v6i 3 4n Ry, R2, Eta duac |
"R, =3Q; Rl 4,5Q VAE=117V

m Bdi Iuyen tdp

Cé mot nguﬁn di¢n (E, r), dién tr6 R va hai an:me ke' @1, @ Néu ghép n6i
ti€p hai ampe k€ r6i néi ti€p thém v6i R r6i mic vdo ngudn dién trén thi hai
ampe k& chi 2A. Con néu ghép song song hai ampe ké r6i n6i ti€p v6i R, sau d6
mic vio nguén dién trén thi cic ampe k& chi 1A va 2A. 'I‘lm cudng do dong dién

trong mach dién khi chi mac dlen tr&é R vao nguOn dién d6

PS:1= 35A

- '8B- PPGCBTMB1C



@ Bdi tap mﬁu

- Cé mot nguOn dién (E, r = 1Q) v61 2 ampe k€ gi6ng nhau va 2 von ke’ g16ng
nhau mic nhu H‘mh 2.21. Biét s6 chi ciia ampe k€& . 12 2A s6 chi cia 2 von k€ ‘
la: v, v =24V. Hay tim sudt dién dong E vit s6 chi ampe ké’ @

-Gidi : GQI R, va Ry 12 dién tré clia ampe k€ va von ké&. S6 ch1 I, Al = 2A v&

U,=24Vchota: R,=-—1= 2 10
. ‘UV 6 ‘
N 2 — __2_ —-_— =
| T d6 tinh duge - Iy, = Ry ~1Z 0,5A
Suyra: Iy, =1, -1y, =2-05=15A
A , "
Dléntwampeké' Rpo= —Y3-=—6- = 4
Sudt dién d()ng ngudn dién : |
o | RARy
) E= .IAl(t+RA +RV +RA +Rv)
4.12 ’
| | E= 2(1+4+12+4 12) 40V
. ' Er ‘ ) ’ E].r
. FJ “j - . +
Hih221 | | Hinh 2.22
[ | Béi luyén tép

M0t nguén di¢n (E, r = 2Q) mic v6i 2 ampe k€ g16ng nhau va 2 von k&
8i6ng nhau nhy Hinh 2.22. ‘Biét ring Ry =2R, vas6 chi I, = 2A; Uv = 12V.

- Hiy tim sust dién dOng E va s6 chi céc dung cu do con lai.
DPS:E=72V; IA'— 3A; UV =36V
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° Bdl tép m6u

C6 -hai nguén disn (Eq, 1y) v (B, 15). Mot ampe k& .km miéc v6’1 ngudn E; -
¢ s6 chi 4A, khi méc v6i nguén E, c6 s6 chi 2A. Néu ghép: hai ngubn ndi tiép
cing chiéu thi méc véi ampe ké&; s6 chi 1a 4,5A. Cbn ghép-hai ngudén n6i tlé’p

~hguoc chiéu r6i’ méc véi ampe k&, s6 chi 1a 1,5A. Hay t1m Ej.. Ez, r, vé .

Biét réng ampe k€ c6 dién rd R = 40 (Hinh 2.23).
Gidi : Bléu thifc cta dmh luat Om toan mach cho ta:

CEj=4(ri+4) v *)
Ey=2m+4) ("M
E, + E; =4,5(r +r2+4)
E —E;=15(; +1,+4)

Cong V& v6i vE (*) va (¥*) :

By +Ep =45 +1,) + 18 = 4r1+2r2+24

Trir ve’vé’n vE:
E -E=15(r+n+4)= 4r1—2r2+8 _
‘Giai hethudngtﬁnhZ&}rl, 1, méi thu duge, tacé
n=rn= 2!2 :
 Thay Vo (*) va (**) ta duoc | B, =24V va 132 —12v

® Bai luyén tGp

‘Hai ngudn dién c6 suft dién dong E, VA E,, dlen tr& trong béng nhau nEn=10."
Mic mot ampe k& ® vao ngudn E,, s6 chi ampe k€& 12 2A. Mac ampe k¢& ® vao

nguOn E,, s6 chi ampe k& 1a 1A. Mic n6i ti€p cing chiéu hai nguén dién v6i
ampe ké& @ s6 chi 1a 2,25A. Tim suft dién dong clia hai nguén dién va s6 chi
ampe ké& I, khi mic ® véi hai ngudn dién néi ti€p ngu'dc chiéu.

DS:Ey=6V;E,=3V; IA—O75A

- eBal t@p mau, _ ‘ |
Mot nguén dnen (E, r= 6Q) va hai d1¢n tr& R, = 24Q R2 = 36Q miéc n61 ne’p &

‘Hinh 2.23

mach ngoai. Méc mot von ké V song song VGi R, thi thdy von k€ chi Uy, = 36V.
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|  Mic ‘\'/'On k€ V song song véi Ré thi thdy von k& chi

Uv2 = l—g(;)v (Hinh 2. 24) Tim suat dién dong E cua
nguén dién va xem von ké V sé ch1 bao nhiéu néu mic
- vOn ké song song véi ca hai di¢n tr& ndi ti€p ké trén.

Gidi .  Hinh 2.24
Goi Ry 1a dién tr& clia von ké V. o 3
U. =_RiRy E__  RRyE \
: Y *R1+RV. RlRV (r+Rl+R2)Rv+RR2+rRI
SVors R2 FRNLL Lia A
R1 + Ry
| 24R E - e
6= 66Ry + 1008 - | . . ®
U. - ReRy_ E | © RRE ~
V2 "R, +Ry’ R,Ry (r+R1+R2)RV+RR2+rR2 v
. r+R) +————
. R, +Ry
160 36RyE -
[ 3 66Rv + 1080 ,
Dé giai he phuong trinh, ta chia v€ véi v& (*) cho (**) ;
81 _11Ry +180 .
80 1IRy + 168 =Ry =720
Sudt dlen dong ciia ngudn E nit ra tir (*) :
. _ 36(66Ry +1008)  36(66.72 + 1008) _ " o
| B== 24Ry, T E7% 7 i A
Khi méc von ké V song song véi ca hai dién tro nGi ti€p:
Uo _Ri+RJRy B (R, +Rp)RyE
V3 "R, +R,+Ry L Ri+RyRy. TIR,+R; +Ry) + (R, +R2)RV
R1+R2+RV o
Uy, = (24 + 36)72.120 _ rlﬂl,)4V,

37 6(24 + 36 + 72) + (24 + 36)72
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e Bai tep méu

o C6 2 pin gifng nhau (e, ro) mic néi tlép nhau thhnh mach kin. Tru‘dng hop
* thi nhft méc ching né6i ti€p cdng chiéu. Tru’bng ho’p thit hai mac chung n61 tlép

~ nguge chiéu (nhu Hinh 2. 25)

1. Tim 6 chi cha mOt vcm ke’ If tuong @ (Rv = oo) khi mic chung vho hai

an‘ltA B.

2. Néu thay von k& ® ‘bing mot ampe k& @ I tubng (R, = o),*tm 36 chi

cia (&), trong méi mtb'ng hop la bao nhiéu.
Gidi ' :

| 1 Mic@ VOnke'htu'(mgmacvaoA BkhOngf

1am anh hudng dén dong dién trong mach.

e Trudng hop 1 : méc n6i tlé'p cling chiéu hai pm, hai

pin déu 12 nguén phét dlen (Hinh 2.25a):
e+ e ;

'Ii_
To"'fo

dbng doén mach cua. plﬂ

‘ UC}Bé (-Irg + e = -—%’.ro +e=0: tinh /-theo doan
mach trén. Hoac'tihh theo doan mach duéi :

N ; . . e
UCIB= Irp—e f—-—r; To—e=0

: - e—e
v, oTrub‘nghapz-Iz:‘ro_‘_

chay qua 2 pin nén hi¢u dién th€ hai cuc clia nguOn bang .

suft dlen dong chia nguén (Hinh 2 25b).

Uv2 =¢e

2. Mac® ViRA~Onen hai nit A, B nhu duoc,

néi tit, hai pin déu phét dong dodnmach I; = g |

e Trudng hop 1 (H‘mh 2.25¢) : Dlnh luat béo toan

dong 6 Achota: IA =Il-I, 0o -
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= 0 : khong cé d(’)ng ‘

L, + €
-
A iB
L. e |+'
™
e
||
A B B
, +|:° ‘
L
+, €
- ||
I‘t fo
1 Ia,
Ap——@———4B
I‘* e+
2
. lﬂ.e
o Py
'I‘l‘ IAg °
At——s
Il +e '
) o I'ro

Hinh 2.25



D Tru?mg hop 2 (Hinh 2.25d): Dmh luat bao toan dong & A chota:

2e
1 —Il+Il_2Il=_
Az g,

| B Bdiluyéntdp

Co 3 pin g16ng nhau (e, ro) méc n61 tiép nhau thanh mach kin theo 3 cich
_khéc nhau (Hinh 2.26). Néu mic vao hai mit A, B mot von ké& 1i tudng ® hoic

mot ampe k€ i tudng 0 thi s6 chi cia chiing trong méi trudng hop 1a bao nhiéu 7.

+Ie j.e ) +, €
I'ra .’o "‘{F"'o
A B A . B A
6.+ €4 " +. 8 €. .4 +©8 4@
—ro' I'o|-_— _"—t;l rol—ﬁ __'—l rol_-_
a) . b) ¢
_Hinh 2.26
1t _n.1iAB _ 2 ap _ 4e
DS. . UVI—O,UVZ ——3_’Uv3 3
BA _€ .AB_© .. _3
Tas _'r;’I‘Az ) ’IA3—1-0

) Bcn tap méu

C6 mot ngudn dién (E r) va hai dién tr& g16ng
nhau R = 4Q. Mic mot dién tré R v6i ngudn dién va
mot ampe k€ 1f tuong @), thi s6 chi 1a 3A. Ghép song

song hai dién tré R thi s6 chi clia @ JASA.TimEvar
(Hinh 2.27).. v

Gidi . 5A '
R
Mbi trudng hop cho ta mot phuong trinh cta hai =
bién s6E, r: , R
E=3(r+4) r=1Q ’
L e = -
E=5(r+2) . E=15V Hinh 2.27

;
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 m Bailuydn 10p

Cﬁng v6i ha1 dlen trés R = 4Q nhu bél trén
nhung ta thay ampe k& @), bang mot von k€ i

-~ tudng ®, mic vio hai cuc cia nguén (E, r) thi s6
: chivOnke’la6Vva8V TimE r(Hinh228) o

DS E= 12V r:-ZIQ’

| 'o B&i wp m6u

.9

Hinh2.28

Cé 3 pin g16ng nh&u (e, 1g) mOt dién tr& R vd mot vén ke' If tuong @ -méc

' vao hai ¢ cuc bo ngubn. 86.chi cia mdi trudng hop cho. & trén Hinh 2. 29. Hoi von

k€ s& chi bao nhiéu néu ding bo nguén 1a 2 pin (e, ro) méc song song cx‘mg chiéu

va b6 nguén 2 pin mée néi ti€p cung chiéu.

A *8% B A l-‘-lero-B
a) :2v, ; LINCYAE

——

" Hinh2.29

Gidi : Ding cong thic hiéu dién the hai cyc bo nguén (2.8)

- /R4
Ta c6 phuong trinh :
‘2\'7"r0.+~R'-¢ S :
. =>R-‘=!'0- )
3= R —3e
3r0+R
o e=4V
: 'Khl mac 2 pm n6i txé’p ciing chiéu (Hinh 2. 29c)
: R 24 8
Um = mZe = —3- = -3-V 2 67V
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Khl mic 2 pin song song cung chiéu (H‘mh 2.29d) :
up=—R ez 8vogev
I 3 3
'-2— +R .

-mBai Iuyén tap
o C6 nguOn dién (9V ; 2Q0). vé mot ampe
k& 1i tuong @0‘. Khi mic ndi ti€p hai dién
rd Ry, R, v6i ngudn, ampe ké chi 0,5A.
Khi mic R, // R, v6i nguén, ampe k& chi
1,8A (Hinh 2.30). Tim R,,'Rz -
DS:R;=4Q;R, =120 |  Hinh 230

‘@ Bai tﬁp méu

Cé 3 pin gibng nhau (e, Io) va mot ampe ké thuc ®, dien tro R A Khi ghép .

ha1 pin néi tiép cling chiéu va song-song “cling chiéu réi méc véi ® thi s6 chi 14n

lirot 12 3A’ va 2A (Hinh 2.31). Héi khi mic mot pin va khi mic 3 pin néi ti€p
cung chiéu thi ampe ké chi bao nhié¢u ?

G:az Hai so d6 gia thi€t cho hai phuong trinh :

 2e=3Q25 +R,)
‘ \ V=R, =41y > e =91,
e=2(Jar, | [TTATHOTT
" 'Khi mic mot pin v6i ® (Hinh 2.31¢):
- ) iy _ e 9 9,
I = L +Ry, 1p+4n 5A _I’SA
Khi mi¢ ba pin néi ti€p ciing chiéu véi @(H‘mh 231d) :
3e ‘_ 39r0 27

_ + +o0r /|er° R + er, | | |
& - W 0 0 ———Iv—— 9
. : + »
3A | 2A Iy
> ®R (B —._®R
A R, A

© Hinh 2.31



e Bai tap méu :
C6 hai nguOn dién (e, = 6V, rl =1Q) va (e, = 3V r2 = 1Q). Tim s6 chi cha
dung cu do mic trong mach nhu Hinh 2.32a, khi : :

1. Dung cy do 12 v0n k€ 1 tudng @, Ry =)
: .2.Dung cu do 15 ampe k&1 fudng @, Ry = 0)
\ "Gtaz _ ‘ o ‘
1. Méc von ké @m 2 nguén dién mic néi nép nguoc chléu

 S0dé1: ‘Il=i::’2=?+f=l,5A
: : 1T 17

'UQIB =-Iin 4é:,=,11r2—ez ==1,5+6=4,5V
Sodé2: L=0ViRy=o '
= Ucc-el"ez 6 3= 3V

N '+|:°1"1 A .+|:e1f1 g +'|°,1'1

AR ' g, v

1. Yy, Uy, . ) L
A LV A
I'V ' ' A N .

—il-——»— ‘ _C. I' o 1121 ; ' 7

e a) -+ ezrz B +l'e r, - b)
: - ef2 :
Hinh232

2. Miic ampe ké @), (Hinh 2.32b) :
So do 1 : Hai nguén déu phat dién vé6i dong doan mach

_ _& e 6 3 ..
IAI“_II+I‘2_.;+?2‘_T—T+I-:9A\

Sod62:2 'n‘gu'csn mﬁ'c n6i tisp ngugc chiéu :
~e, _6-3

r1+r2 T 1+1 =154

=] =
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= Bén luyén tép SR
Vin hai so d6 1 va so d6 2 nhu bai tap miu trén nhu'ng déi chleu nguOn

(e, 1p) nguoc lai. Tim s6 ch1 dung cu do khi 12 von k& If tu'(mg @, va kh1 I
ampe k€ Ii tudng @ 7

 DPS: UiB= 1,5v - UAB_ gy JAC=3A; 1AC=4,5A
i v] : V2 Al A2

t Bai tGp tmc nghlém ,
Chon phat biéu diing vé dmh luat Om cho toin mach (mach km)

ER ta c6 cdc plidt biéu sau :
A. V6i mot nguén dién (E, 1), cuo’ng do dong dién trong mach kin ti 1¢ '
nghich véi dién tr& mach ngoai.
B. V6i mot dién tr& ngodi da cho R, cudng do dong dién trong mach kin ti
- - 1¢& thuan véi suit dién dOng E va ti 1¢ nghich véi dién tr& trong r.
C. Cho truéc dién trd ngodi R, véi cdc nguén dién cing dién trds trong T,
cuong do dong trong mach kin ti 1é thuan véi sudt dién dong nguén dién E.
D, Véi dong dién trong mach kin khong déi, sust dien dong E chia ngudn
dién ti 1¢ nghich véi dién tr& toan phén cia mach dién.

psS:C

Tu cong thirc I =

* Bdi 1Gp tréc nghiém |
- Tim phét biéu sai vé dmh 1luat Om cho toan mach (m‘"c_lch kin).
Tix cong thic E=1Ir + IR =Ir + U p, ta c6 céc phét biéu sau :

" A. Suit dién dong cua ngubn dién c6 gid tri bang tdng cic do giam thé mach
trong va do giam th€ mach ngoai.

- B. Tdng cua hiéu dién thé€ hai cuc nguén dién véi do giam thé’ mach trong‘
thi luon bing gi4 tri suaft dién dong ngutn dién.

C. véi mﬁt nguén dién (E, r), hieu dien th€ hai cuc tang dOng bi€n véi gid
tri dién tr& ngoi R va dat dén gi4 tri cuc dai UTA* = E khi R — co.

D. Véi mot nguOn dién (E, ), d6 gidm thé mach trong U, =1l ti 1¢ thuan v6i
~ dong di¢n1nén tile nghlch véi dlén tres ngoiu R. :
DS D.
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5. Céong §u’$’t tiéun thu 6 mach ingm‘ni "
. a) Mot ngutin di¢n (E, ) cung cdp dién cho

Vmach ngodi 1a mot dién tr§ ta1 R (Hinh 233) o s E o
Dong- trong mach Ia: AT l'r 8 o
= : ) N . B ‘ . R
- Cong sull tieu thu dién & mach ngohl la: -
RE2 Hinh 2.33
'?N = RI = - ‘
SRR g R)

Ta thay cong sudt tieu thy di¢n & mach ngom 1a ham sd cia dlen trb mach
" ‘ngoadi R. c L

b) Cong sudt tieu thy di¢n & mach ngoai cu'c dal . ‘

Dé khio sit glé tn cyc dai cua ?N theo R ta c6 thé dl‘mg phucng phép dao
‘ ‘hém theo blé'n s6 R _ o
(r + R)2E2 RE2. 20+ R) _@-RHE2

(r+R) (r+R) :

Cho dao ham bing khOng 9’N=0 -R =rh5m?N s€ c6 circ tn‘vhdé ding
.kthaydélacu‘cdal L . '
| i rE2 ' B2

. (r+ 1')2 T ar e
Ta cling c6 thé tiin. ™ .bing phuong phép bat ddng thic Co-si: : -

g’N,

. gpmax
PN =

_RE? R -
NG R & 27 (A +B)
| ++vR o
o (VR'S | ) |

v6i A = 7’; va B=+R . Bft ding thic Co-si cho ta : (A + B> 2 4AB_

Suy ra : ‘ /
9 o RE2___ E2 < E2 ' ’ E2 __Ez__gomax
(r+R)? (A +B) 4AB 4__‘_\/§
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... D#u bang (=) cha bat ding thic Co—si x4y ra khi A = B
e =JR>R=t N
R
- Ta c6 lai cdc két qua nhu trén.

- ¢ Talap béng blé'n thién clia Zy(R) vé v& d0 thi d€ thay 15 su bién thien va
phu thuoc chia Py theo R (Hinh 2. 34) '

4

E2/4r

OR, r R "R
-Hinh 2.34
R 0 r o
Py + 0 -
P /‘ max E2 \‘
N 0 N =T 0
° Bai tap méu

C6 mot nguén dlén (E 6V, r= 20)

a) Tim gid tri di¢n tré mach ngo&n dé cong sudt mach ngoai cuc dai va tinh
cuc dai dé.

b) Mu6n c6 cong suét mach ngoai Py = 4W thi dién trd mach ngoai bing bao
nhléu '
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¢) Vé6i dién tr& mach ngodi Ry = 3Q thi cong sudt mach ngodi & béng bao
nhiéu. Hoi phai mic thém dién tr& X bang bao nhiéu dé cOng suft mach ngoal '
vin bing &, d6. o :

' Gz_az |
a) 50N = R12 RE E 5 = = E‘='?max
o (r+R) , J— 4_\5{' 4r |
- | J_+ RO
TR ¢ :
?max--?g—ﬁ—45Wxayrakh1R—r—ZQ
b) Cho Zy = 4W = —Sm . 36R2’->R.2.-5R+4=o,
(r+R) ‘(2+R)r o
- {19
R=
4Q

| Ta c6 2 glé tri dién tr(’y ngodi R, = IQ va Rz . 4Q) ing véi cung cong suﬁt
mach ngoai %, = 4W. D& dang thir 1ai he thic : | e '

‘ R;R,= 2

14=22

R 1EZ 3 62'

) P= =20 =4,32W
. o (r+R1) 2+3) .

Gi4 tn dién tr ngoa1 R2 c6 cing cOng suédt mach ngo&1 .7’, =4, 32W tinh theo |
.cong thu’c da biét : ‘

ViR, <R nén mm‘Sn ghép X v6iR; dé c6 R2 thi pha?u ghép song song

RX -4 3X
=(R//X) X=>3—‘3+j‘X

X =240
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mBailuyéntap - | |
- Mot nguén dién (E, r = 1Q) c6 COng" sudt mach ﬁgoz‘ﬁ ‘c1_'xc dai bing
Prnax = 20,25W. : - g
‘a) Tim sudt dién dong E cua nguOn , : .
b) Tim dién tr& ngoai R dé cong sust mach ngodi lh Py = 1 1,25W ’

PS:E=9V; R;-SQ R;=02Q.

oBait&pmau - ’.;E=12V- -

" Cho mach dién nhv Hinh 2.35. L - i'r'=3‘9‘
~a) Tim dién tr§ X dé cong sudt mach ngodi cuc dai = = |—r—3—
~ vitinh cye dai ny. ‘ - R=6Q
b) Tim X dé cong sust trén dlén tro X cyc dai vatinh Eﬁ |
cuc dai nay.
Hinh 2.35
Gidi S

6X D) 6(X+1)

a)Dléntmmachngoélk [6//(X+1)] s XT1- 71X

Cong sudt mach ngoai cyc dai khl R=r

/

6SIX+J;(1) =3=2X=50
E2 122 |
Glé ticuc daila: 2, ,, = a3 = 12W
b) Dong dién mach chinh trnguénra: o
' = E _ 12 _. 12 =12(7+X)=4(7+X)
¢ r+R 3+R 60X+ 9C8+X) 33+X)
: 34+ —mrs T »
o | 0 TTTTEX -
Dong dién qua dién trd X : \
R, ;__.6 6 47+X)_ 8

I"=R1+R2+X'I°'—‘6‘+1+X'°"_7+X'3(3.+x)“3.+X“
Cong sust tren X : o | « B
pexp=20 O . B _Dw

(B3+X) ( 3

o
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.@m" - 136-w Khi x 30.
‘Ta con c6 thé gidi cau ndy b«’mg céch dua R; va R2 véo trong nguén dé c6
- ngudn tuong duong. m&n ma X 1a diéen tr& mach ngom Ta s& nhic lai 6 cudi muc IL

. Bai f¢p méu ,
" Chonguén dién (E, r) va 4 dién tré R méc nhu Hinh 2:36. Tim lien hé gifa R

vh r blét rﬁng cong sudt mach ngom khi K déng va khi K mé 13 nhu nhau
Gidi. Dlén tré mach ngoai khi K mé :

- 2R .5
=R+*3"“3'R

vakthgéng. RN = [R//(R.-h 2)] = (R//,,ZR) = mR = 5R v
, Hai gid tn dién tr& mach ngoai nay cing ing véi mot cong sudt mach ngoai.
Vay nén ching nhan gi4 tri dién trd trong r 1a trung binh nhén :

5 3 v b

' m a_>2
RRRY = sRSR=r

" Taritra:R=r.

Hih236 Hinh 237

- ® Bdi luyén t@p

: Tim R2 trong so dG mach dien vé & Hinh 2.37. Ble’t r&ng khx K déng va kh1 K
md thi cOng sudt maeh ngoai déu nhu nhau. Tim cOng suft dé. .

PS:R, =120, PN'.. 139w
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d) Néu cho truéc mot c6ng suat mach ngodi Fy < Prax = 20 cin tim dién

tr& R ciia mach ngoai tuong tng: Thay 9’0 vao biéu thuc % :

2
Pp= —E - = PR + (1%~ E )R+r27’0 0
(r+R)

ta c6 mot phucng tnnh bac 2 cha 4ns6R. Biét thic A = E’ (E - 4r%)

_ Ta ¢ céc truong hop

2 .
A <70 = Py > P = ‘bai todn v6 nghiém,

2 \ E2 - 21% 2 _orE2/4r
A:O;}.?():‘,?max,:E O—E 2r. / r‘=f

—= R =R,= =
A TR 25 2E?/4r
2

A>O:>.?0<.J7’max#l—:‘—

e bai todn c6 2 nghiém phan biét :

Riz= =37,

Tuong ing trén dé thi Zy(R) : dudng thing Py = %, cit dé thi tai 2 diém
khong d6i xu’ng nhau qua r. Xét tich 2 nghxém nay : ’
| C r /0 2
ruran ()22
Ta c6 két luan sau : Hai gid tri cta dién tr6 mach ngoai dng véi cung mot
. 2 ‘ .
cOng sudt mach ngoa1 %(% Prnax Er ) nhén gid tri dién trd trong clia ngudn
Ia trung binh nhan. ‘ ,
K&t qua nay ta cling c6 thé it ra ti déng thic # (R,) = P(R,)
REZ  RE?> '
(r+R)? (r+R,)?

9A-PPGCBT@1C‘ ‘ : ’k : 129



€) Néu khdo sét c0ng sufit mach ngoai la ham s6 cua cu’émg do déng dien 1
trong machi ta c6 : Py =EI - 1I* ’ ‘

D6 thi () 1a mot phin du‘bng parabol hué‘ng xu6ng (Hinh 2. 38) Gia tri
cuc dai cha Py u'ng v6i dinh parabol khi

1= E _ Idoanm:_ach» , ?ﬁ“ - S

m= 5.~ 2. ‘ E2/4r

(R =r1) vA ta tinh ngay dugc it
Poax=EL,-11% = g g - .

o Im=Ef2r. L Er 1
ar ' Hinh23s

- Cho truéc gié‘tr'i?o‘cﬁa cong sudt mach ngoé.i‘ta tim duﬁc 2gidtril;, I, cla
cufmg do dbng di¢n ma Il, 12 d61 xung nhau qua Im = E

N6i khéc d1 Hai gid tri cu‘o’ng do dong dlén tng v6i cung mot cong sudt
2

mach ngoéi Py (Py <P .#»71::—) nhan ié tril = £ bing nira dong doan
: 070 < ¥ max T g m = 57 g , goal
_ma;gh‘lé trung binh cong: 4 i |
| - T | E = Iddﬁnmgeh
I] + 12 = >m —  2
f)KthOngsuﬁtmachngoaxlacuedaJ?max=E——tth—rv I, = E_E

2r 2R
khi d6 hiéu sust ciia nguon dien bing : ‘

o N R, B

g) Néu cin khao sdt cong suét cuc dai trén mot dién tr& cha mach ngoai, ta
tim cach dua vé bai todn cOng sudt mach ngoai cuc dai bang ddong tic dua céc
dién tr& khidc ciia mach ngoél 'vao trong nguén" di cho va c6 ngudn dién méi
twong duong. '
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. Bai t6p méu

T‘lm gia tri blén tré R, trong mach dién vé & Hinh 2.39a d€ cong suit trén
bxén trd 1a cye dai va tinh gid tri cyc dai dé.

Gidi : Ta ‘dua R; vao trong nguOn" va c6 50 d6 méi tuong du'dng v6i dién tro

trong r' =1 + R;. Khi d6 R, 1a dién trd mach ngoai clia nguén méi tuong duoﬁng
(Hinh 2 39b) Suy ra ngay két qua o

b) i

: R,
Hinh 2.39 '

“Re T2 TAUr+R)

khi : R, =1 =1+ R,. Céch 1am nay 1a nhanh nhit.
Ta ciing c6 thé khao st binh thudng :

_ . E2 2
X (r +R; +R ) '
r+,R;1 + R,
"{—Rx \/B
et
A
. E E>

= ¢

= 7AB 4(r+R])
ma"xayrakhlA B=R, =r+R,

h) Ta cé thé khdo sit m6i lién hé giita cong suadt mach ngoai ¥y vdi cong.
. sust hao phi & dién trd trong #, va cong sudt toan phin ciia nguén di¢n Py theo
2 bién s6 : dién trd ngoai R va cudng do dong dién I trong mach.

RE? B2, |

e@N=.—__""‘¢@ =

‘P = : Py =El - 112;
@+R2? T r+R? N |
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Y P = Po=Flet_. p.=p1
Fe=l o Pe=BEl=rgs Pe=EL
et NS .
9"‘5'
%
Ef/2r
X gaE
2 )
E/4f . ng-
>
Hinh2.40 * - 7 Hink 2.41

eBaitdpméu -
Hai nguOn dién c6 ctmg ‘sudlt-dien dOng e nhung dién tro trong I #1p. Chiing
c6 thé cung cafp cho mach ngodi cong sudt 16n nhi&t # | = 60W va

&, =300W. Hay tim cOng sust 16n nhét c6 thé cung cap cho mach ngoal cla céc
bo ngudn khi : _ ' '
- a) Chiing mac n6i tlé’p nhau cung chiéu. = L
b) Chung méc song song nhau cung chléu '
 Gidi
a) Miéc hai ‘"xfgudn dién n6i ti€p cing chiéu.
Bo mguén tuong-dwong:  E=2e;r=r+r,
2

max _ Em - (25) e 1
" 4, 4(r1 +5) L+ g Wb
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Theo gia thiét :

2 .
e Lo L ]
-0 2 760" 240
.E?_—g,()o n_ 1 _. 1
_ 4r, - e2 4300 1200
vay: |
' 1 2401200 ‘
max _ ;
Fa 1,1 =520+ 1200 20"
240 1200 - : »
1 1 1
b) Mic hai nguOn song song cing chiéu : E//—e,,—-—+—‘ :
‘, o Ty on .
B2 Q2 201 2 g2
9;7“=i-ll=i 1'+-1—~="—+——_60+3oo 360W
) 4r// 4 r 4 L r2 41'1 42 :

Ta c6 nhan xét : méc song song cho cOng sudt mach ngoai 16n hon mac néi

ti€p hai nguOn

m.Bai luyén tép

Cho hai nguOn dién (e; = 12V ; 1, =2Q) (6;=3V;1,= IQ) . )
Tim cOng sudt mach ngoai cuc da1 khi bo nguén 12 : .

‘1. Hai ngu6n ghép n6i ti€p cling chiéu.

*2. Hai nguq;;n ghép néi ti€p nguoc chléu

. PS: @1_1875w,.@2 6,75W.

. Bdi luyén t&p

Cho ha1 pin giéng nhau (e, 1)- M61 pin c6 thé cung cip ra mach ngozu mot

2
cOng sudt 16n nhat 1a 27, ——% Hoi khi ghép hai pin dé nGi ti€p ciing chiéu va

ghép song song cung chxeu thi cong suat mach ngoai cuc dai cha méi bo pin d6
bing bao nhiéu.

DS : !?max'-: gg;;mx = 2 e?l.
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‘e ..

* Bal tap tréc‘nghiéfn

; Chon phat biéu ding vé cong suﬁt mach ngoél cha, mot nguOn dién (E, r)

A.

Cong sudt mach ngodi Py = RI tang tile thuan véi dlen tr& mach ngoal R.

. D6 thi Py(R) trong he toa do (9” R) 12 mot duong thang qua g6c toa do.

R'= 0~ va R= o0, COng‘ suﬁt mach ﬁgpﬁi ‘dat gid tri cuc dai P[> = —
khi R=r.

Dong dién & mach ngoél chinh do nguén. dlen cung c4p. Do d6 cong suit
mach ngoai bang véi cong sudt cua nguOn dién. o

COng sudt mach ngoa1 ?N RI° tang. theo ham bac hai cua cudng do

dong I. DO thi- P N(D trong hé toa dé (%, 1) 1a mot parabol quay bé 16m
len trén.

. Cong sust mach ngoa1 déu bang khOng (?N = 0) kh1 dién trd mach ngoai

AEz'
4r

DSD

~ % Béi i@p trac nghlém Y

Tim phét biéu sai vé cOng sudit mach ngoa1 ctia mOt nguOn dlen (E r)
A. Khi dién tré6 mach ngoéu R c6 glé tri béng dlén tré trong r (R = r) thi

ngudn di¢n cung cép ra mach ngoél mOt cong suat lén nhﬁt

Cho tru6c mot cong sudt m@ch ngoin 5”0 <9’m“ ta tlm duoc ha1 gid tri

B.
- dién tré ngoii RI, R, ciing tuong tng véi 2.
. Hai glé tri dién trd ngodi R}, R, ciing fmg v6i mot gia tri cOng su5t mach
ngohl nao dé bﬁt ki luén nhan gid tri dlen tré trong rla trung binh' c0ng
R] . R2 = 21' : :
. . = g2
'D; Gidtri cuc dai cha cong sufit mach ngodi 12 PR = Y

- ps.C.
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’III BINH LUAT oM TéNG QUAT CHO ‘POAN MACH CO
'NGUON DIEN

1. Trong phén dinh luat Om cho toin mach ta da xét m@ch km nhu' Hinh

242 vadacéd: '

UAB = RIAB’ khi Xét maCh ngoél ARB : El r

\ AL B
~Upp=E - Ir, khi xet.do.an mach trong c6 i 1
nguén dién. Ta s& m& rong ding thitc thi hai nay |
khi xét mot doan mach téng quat bat ki, trén d6 ?
ngodi cic dién tré thudn con c6 cdc ngudn dién v6i :
c4c chiéu méc tiy ¥. S Hinh 2.42

2. Cac nguén phat dién : nhu trong vi dy & Hinh 2.42, dong dién I di tir
cuc.duong clta ngudn di ra. Hay néi khéc di, dong dién di qua ngu6n tir cuc 4m
sang cuc duong. Ngudn dién (E, r) trong trudng hop ndy cung c4p dién cho toan
mach. O mach ngoai, dong dién ndy c6 thé 1am sing béng dén, chay dong co
‘dién... Dién nang dy trit trong nguén s& chuyén hod d4n thanh nhiét niang, co
" nang, ho4 ning, quang ning... Ta nhac lai rdng & céc nguOn phat dién, dong dién
di ra tir cuc duong ctia nguén dién.

3. Céc ngudn thu dién : Xét mach dién nap acquy nhu Hinh 2.43. M6t
ngudn dién mach E phdt dong dién I ra mach ngoai. Mach ngoai gém mot acquy
- €' va mot bién tré Ry, dé diéu chinh dong nap dién. D6i v6i acquy.dang dugc nap
dién, dong dién nap I di vao cuc duong acquy. Hay néi khéc di, dong nap dién di
tr cyc duong qua acquy sang cuc 4m. Trong acquy duoc nap di¢n, dong dién I -
sinh cong gay ra c4c phan \ing ho4 hoc, c4c luc hod hoc kéo céc électron va ion
am vé€ dién cyc am acquy, kéo cdc ion duong vé dién cuc duong acquy, di nguec
v6i chiéu chia lyc dién trong 10ng acquy. Két qua 1 céc dién tich duong va dién
tich am dugc tich tu & hai dién cuc, tao nén mot hiéu dién th€ giita hai dién cuc
‘acquy. Céng cia dong dién Hinh 2.43 acquy. Hay néi khéc di dé tich mot dién
nang dy trit trong 10ng acquy. Acquy. khi dugc nap dién goi 1a nguén thu dién.
Nhéc Iai ring véi c4c ngudn thu di¢n, dong dién I di vao cuc duong.

Néu. viét bi€u thic ciia dong dien I trong e '
: [ E

mach nap acquy né6i trén. -~ . A,
Taco = EET_;R"" 1+
' T Kot —-—-| - ]
e.r Ry

Hinh 2.43 |
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Truéc sueft dien deng acquy ¢' ¢6 ddu trir. Sua't dien dong nguoén ngp E bi
”gxém bét mot lugng bing e'. Do dé ta goi ¢' trong trudng hop ndy 12 sust phéan

o dién. COng cia dong dién I ngoai phdn gy toa nhiét trén ', con €6 phﬁn chuyén

thanh ho4 ning tao nén dxén nang dy trif trong acguy.

- Trong trudng hop cdc dong co dién hoic binh dlén phan khong c6 hién
tugng duong cyc tan, ngodi phin gay tod nhiét trén dién tr& thudn cia cic dung
cu d6 con c6 phén cong dong dién W' chuyén thanh co nang hay ho4 nang. Do
d6 v6i cac dung cu dién nay ta ciing néi rang d0ng co, binh dién phan (khOng
c6 duong cuc tan) cé suldt phan dién ¢' twong tu' nhu‘ acquy du'o'c nap dlén v61

e =% = ?— Chung 12 cdc ngudn thu dién. -

@ Baitap méu

Dung mot hiéu dién th€ E = 18V nap dién cho mot acquy c6 e, =12V va

r,=0, 50 trong thoi glan 5 glb Biét dong dién nap I = 0,5A. Tim Iu'ong dién nang
-da ducc d trit trong acquy va dung lugng cia acquy ndy méi duge nap them. ‘

Gzaz Nang hro‘ng dy trif trong acquy cua qué trinh nap dién néy

W=e, 1=12055= 30Wh=1080001-108k]
Dung lu'(mg mdi dugc nap thém :
Q= It—055 25Ah 253600 9000C

) B&i Iqun tﬁp

- Ngum ta dung mot dbng dlén I=0,6A dé nap dlén cho mot acquy €, = 6V ‘
"Mu6n acquy ndy c¢6 dung hrong Q = 8640C thi thdl gian nap 1a miy gtb va tinh
nang luong duy trit trong acquy doé.

DS t-4g16 W=51840J-

o Bai tap méu

* Mot binh- dlen phan c6 anot b&ng bach kim (pla\tln) nhﬁng trOng dung dxch

CuSO, dugc méc vao ngudn dién (E=6V ; r=0,1Q). Saut = 16 phut 45 glay thi
thu dugc 1g Cu bém vao catdt. Tim suft phan dién e’ cfxa binh dlen phan néy

Cho biét dién tré binh dién phan 1' = 0,4Q. Dong hod trin =2 vA A, = =64,
Gidi ’

~ Binh di¢n phan c6 duong cuc khong tan 12 mot nguén thu di¢n cé dlen tr6 r
va suft phin dlén e
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Theo cong thifc dinh luat Fa-ra-day vé dién phén :
L AL
- 96500 n

oo 96500mn 9650012
Rutra.v I= — = 641005 —3A
E-e¢'

r+r'

~ Thé ma I=
Ta rit ra sudt phan dién e’ cla bmh dién phan nay :
e=E-Ir+r)=6-3(0,1 +0,4)-4,5V

® Bai luyén tép

- Mot bmh dién phan c6 anot bang bach kim nhung trong dung dlch AgNO3'
- du'oc mac vio ngudn dién (E = 6V ; r=0 ,2Q2). Bié€t binh dién phan c6 sudt phan
dién €' = 3,5V va dién tré 1’ = O 3Q). Hoi sau bao lau ta thu dugc 1,5 gam bac '
bém vao catot. Chohod triclabacn=1va Ay, = - 108. ’

PS:t=4 phiit 29 gidy.

® Bdi tap méu

Mot binh dién phan c6 hai dién cuc bing bach kim dung dung dlCh mu61 an
NaCl dugc méic vao mot hiéu dién thé U = 36V. Sau 1 gid, ta thu duoc hai lit khi -
hidr6 & catot c6 4p sudt 1,4 atm va nhiét do phong 27°C. Tim cu’bhg do dong
~dién qua binh dién phan va suat phan dién cia né. Cho biét dién trd binh dién
| phanr-4Q Choblé‘thldrOCén—lvaAH—l '

Gidi : Ta tinh kh6i luong ciia hai lit khf hidré néi trén : Thé t1ch kh61 khi d6
& didu kxen thub‘ng Po = latm TO =273K. '

Vo= BT 1(273 27)

2 =2,548 lit

0 didu kién thudng 22,4 lit hidr6 c6 khéi luong 2g, do 6 kh61 lu'ong kh6i
kh1 hidro dé :

2 . |
m= m.2,548 = 0,2275g
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| il A
Theo dinh luat Fa-ra-day vé dlén phan m= 9 6500 1 It
: S 96500 m.n  96500.0, 2275 1 _
Teritra: 1= A= = 6lA

Tir cong thitc tinh cudng d6 dong theo U va sudt phén dién ¢' cha bmh dién |
phan khOng c6 hién tugng duo'ng cuc tan nay : :

'—Ur =U- Ir—36 614—116V

- % Bai tap frac nghiém -
Chon phit biéu dung vé c4c ngudn phat dlén va cac méy thu dlén

N

- D.

A
B.
C

Acquy luén 12 nguOn phét dlen

JPm von ta cé thé 1a nguOn phat dlén nhu'ng cung cé kh1 la nguOn thu dlén

Dong dlén luon dl qua acquy tir cuc am sang cuc ducmg, tuc la di tr cuc
duong ra mach ngodi. :

V6i nguén pht dien, dong dién di tir cue duong di i va di vao cuc am.
Nhung nguoc lai, véi may thu dién, dong dién' di tir cuc am dl ravadi
vao cyc duong. '

. DSD

* Bé&i tap irac nghlém ,
- Tim phit biéu sai vé méy thu dién.
AL

DOng co dlén 12 mot mdy thu dién. Sust phén dién ¢' duoce tfnh theo cOng

‘thlIC e'= —I“—t,- véi W’ 1a phdn ning luo‘ng dlen da bién thénh co nang

' Acquy lic nap dién lé méy thu dién véi suat pha’m dién lé suﬁt dlen dong

cla acquy
; L]

Bmh dién phan luon 12 médy thu dién véi suat phén dlen e' = ‘;V— véi W'
12 ph4n nang luong dién bién thanh. hod nang.

. Binh dién phan c6é hién tuong duong cuc tan chi déng vai trd ‘nhu moét

dién trd thudn, khong c6 suaft phan dién (e¢' = 0).

- bS:. C.
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4, Céc biéu thilc ciia dinh luit 6m téng quat

" a) Trén day t'a’dﬁnhéc'lai cong thic (2.8) hieu
‘dién th€ hai cuc nguén dién tinh theo mach trong -

clia so d6 mach dién kin don gian (Hinh 2.44) : A, L — B
. v +'r '
‘ Upg=E-Ir :
0] doan mach ben trong nguOn dé dong dién I o l---l%l--j-, -------- ’

v1et day it chmh 1a Igat ma Ing=-— IB Al
UAB'—E IBAr’_E+IABr"IABRAB+E (2 8)

Hinh 2.44

Vé6i Rap Ia dxén tr& twong duong cla ca doan mach -S6 hang dau & vé pha1
cha cong thic trén ta da gip & dinh luat Om cho doan mach chi chita dién tré
‘thudn R 5. Su khéc biét va 13 diéu méi mé & day chinh 12 sy xu4t hién thém s6
“hang thit hai E. Di€u nay twong ting véi sy c6 mit clia nguOn dlén sudt dién dong
E trong doan mach trén. Diéu nay goi ¥ cho ching ta tdng quat hod- biéu thiic
‘cha dinh luat Om cho doan mach chi chia dién tré thudn thanh biéu thic cua
~dinh luat Om cho doan mach co nguOn dlén Chu y rang cuc +) nguOn dién &
phia ddu A. :
b) Céng thitc hiéu dién thé':

Xét mot doan mach téng quit AB (Hinh 2 45).

; + R._ . +
Goi Ryp 12 dién tr& tuong duong cia ci A"__e""—":'-‘"'r = B"
doan mach. Chon chiéu khdo st tir A dén B. Ta - 2 T2
lu6n viét dugc biéu thitc hieu dién th€ hai diu | chidu khio sit

doan mach theo dong dién chay trong doan mach :. i h 245 ‘
_ . inh2.45
UAB = RABIAB +€ -6 = ‘RABIAB te (210)
Ngoai phin quen thudc ing v6i dmh luat Om ciia doan mach chi chifa dién
trd thudn, ta phai bé sung thém céc sudt dién d6ng €, €. Ddu dai s6 trudc cic
sudt dién dong x4c dinh theo quy tic sau day : Di theo chiéu khao sit A - B
(cling 14 chiéu dong gla dinh 1,p) ta gip ngudn e; véi cuc duong (+) truéc, con
gap nguén e; v6i cuc 4m (-) truée tuong ving clia cdc ddu +e; va — e2 trong biéu
thiic trén. Ta c6 quy tic 1 vé dédu cha suit dien dong cdc. ngudn : Trong cong
thitc tinh hiéu dién thé, di theo chiéu khdo sét ta gap cyc nao tru6e thi sudt dién
dong tuong ting 14y d4u dy. ~
Chii ¥ ring I,p chi la dong khao sat. Dong dién that trong doan mach c6 thé
c6 chiéu ding latr A — B (thi Ixp > 0) va cling c6 thé c6 chiéu tt B - A
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(khi d6 1,5 < 0). Ta'nhfc lai mot didn quan trong d3 néi tiue day U, g va I,g
phii luon luon xét theo cing mot chiéu va c6 thé chi’la chiéu khao sit gia dinh,
khong nhit thiét phéi 1a chidu dong dién thuc trong doan mach. Con R 5p 12 dién
tr& twrong duong cha'doan mach R AB = Rpa khOﬂg Tién ¢ quan dén chiéu khéo st
‘hay chxeu dong dlén thuc

o Bai wp méu

- Hay tinh ¢4c hleu dién thé UMN va Upq cho ha1 doan mach ol-ﬁnh 2.46.
‘Gidi '
. UMN—RMNIMN+°
Uyn = (2+1+8+2+1+7)2 2+6 3
o Uyn=212- 2+6 3 =443V
* ‘UPQ-RPQIPQie
UPQ (1+5+2+1+8+2)(—3)+2 3+6 5
Upg=19(-3)+2-3+6-5=-57V *

/“—4-——1:r-||—t:::1—|n—--»-u}—i—_-;——;-;q o oae o
L @vam (ev2a) (3va0) N ——
' ) o T @BVIQ) (8v.2Q)
R \ A B 1
3A +I | 3A +| ' ‘ 19 + 10
TR = =
o (@V19Q) - (3V,29) (6V,10Q) (5V ZQ) {e,102)
| Hinh24s . Hinh247
mBal luyén mp o

, Cho mach kin nhu Hinh 2. 47 'Hay tinh U, theo céc s6 liéu 0 nhénh tren va
tir d6 suy ra suft dién dong e 6 nhénh du6i. : ,

PS:Upp=-12V;e=18V R

'*Bdltﬁpfracnghiem ' : ‘ e R

’I'im phét biéu sai vé céc nguOn dlen trong mOt doan mach khl dl‘mg cOng
thu'c (2. 10).

A. Trong mot, bai toan dlen cdn tim dong’ dien chay trén m0t ‘doan. mach
Vi dbng dién chua biét nén ta ciing khOng thé biét duoc cic acquy nho 12
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~may thu dién hay la nguén phét dién dé 14y d4u duong (+). hay am (—) '
trudc cédc sudt dién dong.
B Khi giai bai to4n, ta phai chon mot chiéu "khao sat", tic la mOt chléu t
chon, gia dinh d€ x4c dinh chiéu cho I va U va ding quy tic 1. ’

C. Néu di theo chiéu khao sét dé ta gap mot nguOn véi cuc ducmg (+) truée
- khi sudt dién dong cha né ta 14y ddu duong (+).

D. Néu gap cuc am (=) truée thi sudt dieén’ dOng chia né ta 15y dsu am (- ) va
dung cong. thic (2. 10) ta vi€t dugc hiéu dién th& hai diu doan mach giai
bai toan, néu I va U theo chiéu khdo sat duong (> 0) thi chiéu dong dién

~ thuc cing chiéu khao sét, néu I va U am. (< 0) th1 chiéu dt’mg dlén thuc
nguoc lai.

"PS:A.

¢) Cong thiec cuong do dong dién

- T cong thiic hiéu dién thé ta rit ra cudng do dong dién tmh theo hleu dién
thé (Hinh 2.48): | : : : :
Uap —& + 32 _Uas Fe
_ Rap ~ Rag
: D4u dai s6 trudc cdc sudt dien dong e

ngugc véi cong thitc trén. Dé khoi nhdm ta o
nhé quy tdc 2 : Trong cong thic tinh cuong + R~ 4+ :
do dong dien, di theo chiéu khao sit, ngudn ~ el'r - %'lr B
_-nao phat dong (dong khao sat di tir cuc + di ra) 1 > 2
~ ta ldy ddu + try6c suat dién dong d6, nguén " chidu khao sat -
nlo 12 mdy thu dién (dong khio sit di vao
cuc +) ta 14y déu — trudc sudt dién dong dé.

Chi ¥ ring U,g 12 lugng dai s6, c6 thé duo‘ng, c6 thé am hodc bang khOng
Cudmg d6 dbng khao sét (chiéu chon thir, chidu gia dinh) ciing I luong dai s6 :

IAB? (2.11)

Hinh 2.48

~ I,g > 0 chiéu dong dién thu’c cling v6i chiéu khao sat

d) Ta goi (2 10), (2.11) 12 céc cOng thiic cha dinh luét Om tdng quat bdi vi

° Né'u khéng c6 céac nguOn dién e, e,..., ta c6 cong thic (1.1' ) cla dmh luat
Om cho doan mach chi c6 di¢n tré thudn quen thudc.

e Néu cho U, A = 0 tirc 12 chap hai ddu A va B ciia doan mach ta c6 cic cong
thu'c (2.7) cia dlnh luat Om cho mach kin. :
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- o Dic blét hod OOng thic (2 10) ta c6 lai cﬁng thuc (2 8 ép dung trong
‘ mach kin. .

o * B&i fﬁp tréc nghlém !

.- Tim phét biéu sai khi dung quy tic 2 dé wét he thic.(2. 11)

A. Ta chon mét chleu "khéo sdt" cho doan mach. Cucmg d6 dong 1 va hléu
. diénth€¢ U 1u0n 14y cing chiéu véi nhau theo chiéu kho sit.

~_B. Nguén nao cé dong dién theo chiéu khio $4t di ra tir cyc duong thi, ta
xem 12 nguén. phzit dién, suét dién dong lay dfu dwong (+). '

C. NguOn nao co dbng dién theo chiéu khao sit di véto cuc duong thl ta xem
12 mdy thu dién va suat dlen dong ldy dsu am (-). .

D. Dién tr¢ trong cla cac nguOn lay c‘)ng du véi cic sudt dlén dOng
DS:D.
@ Bai tdp mau

Cho mach dien nhu' Hinh 2 49 voi (el = 10V

r, =10), (e, = 16V ; T, = 0,5Q) va R = 2Q. Tinh i ~—
U,p va tim cudng do dong trong cic nhénh. L + e12
S . o . . Apt——-—B"
Giai. Ta dat tén 1;, I, I3 va gia sir rang dong A . r, 1
dién trong céc. nhanh c6 chiéu mii t&n nhu trén R S MR R
‘Hinh 2.49. Ding cong thic (2.11) ta viet biéu thic - R
cudng do dong trong cac.nhénh theo U AB' 0 Hih 2 49 B
I, =13 = P—B"-r—*-ﬂ + ¢, Vi e; 12 nguén phét dien, dong I di t cyc + cila
o 1
ey dira '
. BA UBA+62 IR . L cien - N
12 =I =— : twong ty nhu trén, I, di tr cuc + clae, dira: e, la
nguén phat dién.
I =18 = - I‘QB : nhéﬁhS khOng c6 nguén nao. \
' Dinh luat bao toan ddng dlen & mit A hodc mit B cho ta:

g o

- Uap_Usate Uste —UAB +te ,“Uapte, .
R 5 B n o TR
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Ritra: UAB(lJ,l;i):e_l;E; " @13

L n L 5o
a,% 10 16 |
o B __1 05 _ioy

Vay U= 1T 77T 1 7

"R ‘1'1' ;2- 5 + T + 63
Thay U, vao céc biéu thic cudng do dong dién, ta c6 :

A = -12-1“;19= —2A =—IPB
BA _ -12 + 16 _
Bt =gz —=8A
12 "
I =5 = 6A ‘

Gid tri IPA = _2A <0 chiing t9 dong dién chay trong nhnh thif nhat c6 chiéu
nguoc lai v6i chiéu gia sir ban ddu. Céc gid tri I, > 0 va I3 > 0 chiing t6 chiéu dong
- dién thyc chay trong nhédnh hai va ba 12 tring véi chiéu gia sir Itic ban d4u.

‘ v
= Bai luyén tap | M— 1Y

Cho mach dién nhu Hinh 2.50 véi cdc s6
liéu ghi trén hinh. Hoi von k& ® chi bao
nhiéu va cuc duong von k& n6i vé6i niit nao ?

- DS : UQN = UV =4V ‘ . : e N 12V 1@ P

Hinh 2.50

IV —~ GHEP SONG SONG CAC NGUON DIEN BAT Ki VOI CHIEU
CO THE KHAC NHAU

- 1. Ghép song song : C6 n.nguén dién
(e 1y) (€5, 15) ... (e,, T,) dugc ghép song song
v6i chiéu khdc nhau va dién tr&d ngoai R. Cic.
, nguén e - en‘cc’) cuc diro’ng & phia A, nguén

€, va mot s nguodn khic c6 cuc am & phia A. !

* Ta dat tén va chon chiéu gia dinh cho cic - | 1
dong nhu trén Hinh 2.51. - , : : R
| ‘ Hinh 2.51
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Dung cong thuc (2 11) ta we't biéu thiic cu‘b’ng do dbng dlén trong céc nhénh B
theo higu di¢n thé U, AB'

= E&*‘-”l-_ji:: e, 12 nguén phét dien Vi I; di tix cuc dti'omg e, dira.
1 ’ . ' . » ' . .

1A _Upa - :eé 12 nguén thu dién vi szgd/ji vao cuc duong e,.
L ‘ .

IBA ——EA—- :e, cling 1a nguOn phat dién.

rn

128 = UI‘QB nhénh c6 R khong ¢6 ngu6n nao.

Dinh luat bio toan dong dién & mot trong ha1 nit A, B chota:
: IR—II+12+ 4+ 1L ' ‘
Uas _ Upa *t&1 UBA ~€ ., L Usstey
"R I 1) o T,

Chﬁ y rﬁng UBA = —_UAB' Ta l'lit Ia:

!

UAB(1+1+—1-+ +l)fl B e N ¢ 3 1)
R 5 p L) hn o Ty B

Ta thdy cong. thitc (2.14) cing ban ch4t nhung téng quét hon (2 13) Ve phal
cha (2.14) chinh 1a téng dai s6 céc dong doan mach trén cdc nhdnh song song.
Tanitra:

L%, 45 | | : |
. - rl" I - . | P : _ o el 4"
Uns =11 1 1 : e
—+—t+t—+.t— SR
R 5 n T,

Cac ngudn dién c6 cuc duong & phia A thi truéc su&t dién dong trong céc
cong thic (2.14) va (2.14') c6 ddu cong (+). Cac ngudn dién c6 cuc. am g phia A

‘thi trit6c sudt dién dong trong cic cong thitc d6 c6 ddu trix (-). e
" Ta.cé thé ding cong thic (2.14") dé klém tra lai U,y trong Ba1 tap mau va
Ugn trong Bai luyén tap & phén trén.

~ Néu trong cic nhénh: nguOn cb n6i ti€p dlén tré thudn thi ta thu gon bﬁng/ .
céch dua dién tr& d6 vao ngudn va dlen tr& trong mél bing téng dién tro trong cu .
va dién tr& thudn nay.
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e Bdi t@p m&u : -
Cho mach dién véi céc s6 heu trén Hinh 2.52. Hay tim s6 chi ampe k& @ va

von ke ®. khi K mé va khi K déng.
Gidi : _ M 4Q Q',
*K mé§ : Ta chi con mot mach dién kin hinh \ O— '
vuong véi hai nguén (72V, 2Q) va 36V, 1Q) méc = |
n6i ti€p nguoc chiéu. Nguodn c6 suft dien dongl6n = @ X ,*—,;—Z;V
s€ 12 nguén phat dién va ngudn c6 sudt dién dong 30 K
nho s& 1a ngudn thu dién. Dong dién s€ chay theo +, 36V
- chiéu NQMPN : pL——k ——"N
- 72-36 ' : :
Id m—_ 3.6A = IA‘ T :\ . Hinh 2.52
| UM=4.3,6=14,4V
- *K déng : Ding cong thic (2.14°) ta c6
- m + 36
. _2+4 +3 .
Unn = T _+. — =42V
12 2+4 1+3-
- MP ='M= 1.5A
o 3+1 o
oM _ Uwm +72 _ 42+72 _
N =—%73 =~ -A
UM=4. 5 20V
| Bai Iuyén tép ‘ :
Cho mach dién nhu Hinh 2.53. Tim s6 chi cia +I 12V 10
ampe k@ va von k€ @ khi K déng vakhi Kmé. . &
pS: : '
S | : A {v)ef B
Kmd IBA = 1,574 ; U§B=9V v
L , lI+ -
Kdéng IBA = 1,2A; U4B=4v . ~ i K-
- | | Hinh 2.53
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o Béi tap méu o
 C6 hai nguén dign ~’(61’ 1) (€3, 1p) mic n6i tiép

cing chiéu Iam thanh mot mach kin (Hinh 2.54). - _4_:|.‘3'_.,_
Néu dong dodn mach clia hai nguén nhu nhauthi . | ~ °n |-
hiéu dién th€ hai nit:n6i lu6n bing khong. A . B
Gidi : Ding cong thic (2. 14') cho trudng hqp - _____’f,l_"__,_
i nﬁy,tacé ) f I A
o +_e_1__32_ N © Hmm2ss
: v r2 E
~ Ue= 1 T =0
Lot = .
- h I
vi theo gié thiét cic déng doan mach cta hai ngudn bﬁng -nhau : -+ = %2-
‘ ol 2

Ta nén chu y t6i "nghlch H" vui : céc doan mach & hai nhénh 1a céc vi du vé

- viéc trong doan mach c6 dong dién I # 0 ma hiéu dién th€ hai ddu bAng khong.
biéu nay giéng nhu diéu da gap G bai tap méiu co mach dién tron cla cac pin
giéng nhau. v .

2. Nguén ili@n- twong dwong (E, r) : Ta thay n nguén dién b4t ki
(&1, 17) (&g, 1p)....(e,, r;, ) ghép song song véi chiéu khéc nhau néi trén bing mot
nguén tuong duong (E,'"r) mic vio A, B vin cho dong dién qua R 1a Ig -
(Hinh 2.55a). Cong thiic (2.7) ctia dinh luat Om cho toan mach c6 thé viét lai :

E= Ir +'UAB =‘l%"li.r + UABJ

_ E_Uxp , Unp _ 1 1 ,
Suyra: . R T T UAB ®H7) o V(l2.7)

D6 chinh la dong doan mach cua nguOn tudng duong (E r).

v _ ‘ | _ R
+ E - . L+ 8y Al ‘
R Pl ‘ : /—-} —{
——18 AT ~ B
R {-—-—| M7
— "} A -~ Up=r+r B
) : o 15Ty
a) " b) g

" Hinh 2,55
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a) So sanh (2.7)v6i (2.14), taritra:
e Nghich déo cita dién tr& trong tuong duong :

1 B V» Av L ,v
-—=—1—+—1—+ 4—i (2.15)
r o5 T, o
. Déng doén mach clia nguén tuong. duorng
E_a_ %, % 2.15)
I [ I, I,
° Suat di¢n dong twong duo'ng
R 5'1 f;z por By 45
= 2 n _ 1 2 n ) - 15"
E 1 : 1 1 1 (2.15%
- —t—+ .t —
T rl ) 1'2 I,
_ e Hiéu dién thé€ hai cyc ngudn twong duong
| R B NP |
N . fn 2.14')
Uns=171 T 1 (2.14)
—t—t+—F .+ —
R n np Iy

Ta c6 duoc mOt chiim 4 cong thitc dé giai cic bal tap thudc loai ghep song

.'song nhléu nguén bét ki v6i chiéu khdc nhau.

Néu trén céc hang ngudén dién mic song song con c6 thém mot vm dlén tros

dién dong e, , | = O va dién tr6 trong r, , | = R
(Hinh 2.56). Khi d6 A, B 1a hai ddu chim song song d6
. vh mach ngoai chia chim nay cdn bod tréng : mach hé.

,Do d6 E, 4 1) = Uap tinh theo (2.14).

%+er—‘—grl+...+frl |

Uae=11 1 1 =Ew+n (2149
et — b — L
R . np I,

thudn, ta thu gon doan mach béng cich dung dlén trg trong tuong du’ong mdi,
1, =1; + R,. Hoic ta néi mot céch hinh tuong : dua dién tré thudn R, vao trong
‘ngudn e, (Hinh 2.55b).

- b) Ta con c6 thé xem mach dién trén nhu ghép
song song (n + 1) ngudn véi ngudn thi n + 1 c6 suét

méch_ hd .

Hinh 2.56
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- ¢) Ta c6 thé mé rong phuong phép\ gidi ndy cho trudng hop trén mdi doan
- mach caa timg hang c6 nhiéu nguOn khédc nhau méc cing chiéu hojc nguoc
chiéu. Khi d6 viéc 1am d4u tién clia ta 12 thu gon m&i hang vé mot nguOn tuong
duong. Sau d6 ta lai c6 thé ding céc cong thuc (2.15) (2.15) (2.14") (2.11) dé
gidi va tim ti€p cdc két qua.

Céc phuong php gii nay rat thuan tieni cho loat bai c6 céc doan mach chia
- nhiéu nguén, chiéu ty y cﬂng méc vao hai nit A, B. Ta cé thé glél cic bai néy'
- bing nhiéu cdch. .

 eBaitépméu y S
Tim dong dién chay trong cdc nhdnh cha mach  Ry=sa +|’°1=43V
dién vé & Hinh 2.57. ~a) : =10

i
Gidi. Ta dit tén v& gia st chiéu dong dién trong L 1, R=120

céc nhanh nhu & Hinh 2. 57. Thu gon céc nhénhtacé6  Ap———"T"1——B

so d6 twong duong méi. -~ 1 3
* Phuwong phdp 1 : Viét biéu thic céc cudng do N » ']4 R’ém,
dbng dién theo U, p 16i dung dinh luat bao toan dong =~ e,=8V, ,=10
~ dién, tacé :: .. L / ,
: .o o C S + | 8,=48V'
9-%2 a3 B
Voo 1 B _ 6 4 _ B L Ret2e
WET T I LI e
» R2 . I'l‘ .l'é 12 6 4 ’ A V02~=8’V 1+ :
B4 “Umate 12448 - P40
L .6 _ «
R ‘ o 0,48V
3B = Unp _12 =1A | o) =
= 12 - r'-4n*+ '
B = U= _ 124 e _5A<0: Trong
: b
R boretn
nhénh thit ba'dong dien thuc 5A chay tr A den B. T £ :
ok Phitong phdp 2 : Ta dua hai nguOn e, va e, mic & A —:Ilr—1-2-— B
-song song nguoc chiéu vé nguén tuong duong (E12: - *
. r12) tinh theo cic cong thirc (2.15) (2. 15% « ( R — y
. : ' =12Q
i""“1.-‘i'l.=l‘*:‘l' SQ =>1'12—-24Q o RS
h 5. 6 4 12 _Hinh 2.57



o[- (e
IR | Iy . ,

E, 144
r12 + R3 - 2,4 +12 - 1A

,13 _

I?A _ UBA.+e, _-12+48 —6A
B 6

Upp=LR;=1.12=12V=>
. ’ ’ IgA _____UBA"—62\= ‘—12—8 = —5A

r2 ‘ 4
* Phuong phdp 3 : Ta dua nguén e, va dién tré R, vé ngudn tuong duong
(E;3, 113).(Hinh 2.57¢) theo céc cong thic (2.15) (2.15) :

R S A S B S S |
%3 r Ry 6 12 4 13 : Iy + En=320
A _ _ e) lr1:,=4n
€ 0 48 . A B
E13 = (—r—"‘l' RS}TB = '-"6'-' 4 32V 0,8V 4
, | _ A
" E+e, 32+8 40 . e
[AB _BA _EiatC 22¥C T _sp .
R S I
7 B I + E= 48V
UAB= 12 .r2—62 =5.4—8=12V 9) - r'1=m
. 15 ’ | At S L
: ‘ n o ; , - rn=3ﬂl‘i ’ln
IAB_UAB_E_lA ’ ' |
3°R, 12°° - B Hinh2.57

* Phufofng phap 4 : Ta dua ngubn e, va dién r§ R3 vé ngudn tuong duong ,

(523’ l'23) (Hinh 2.57g): .
' 1 1 1 1 1 ’
g-; -R—3—2.+l—2'—-3-:>r23—30
e 0) 8
\ E23 = (‘;2‘ +‘]§'3—)\1'23 = Z‘ 3=6V
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e +Ey _48+6 54 | L

IBA—I = ==_=6A
» n+m; 6+ 3-; ¥
Uy 12
1A
s I‘R3, 2=
UAB='-\I23.I'23—'E23‘= 6.3 —.‘6=12V:> »AB | UAB+e2 1248
I'2 ,

Ta nhéan thiy céc két qua lam béng cac phuong phap khic nhau deu phu
hOp nhau. ' ;

n B&i luyén tap L +,_e,‘= 36V

Mr=2Q
. Cho 'mach dién nhttHinh258 REE L
4 e A ¢ }——4B
Hay tinh U ag I I, Iy bing vai phuong phép. A “ea B.
| ' 3 =12V i+
DS:_UAB=14V;1,,=11A;12=ZEA;IFZA. Cleme
. : 3 23 r,=3Q blz :
X Béi top méu . - : ~ Hinh258

" Cho mach dién nhu Hinh 2.59a. Tim gla tri ble’n
try X dé cong sut trén bién trd cuc dai va tinh gid tri

cuc da1 do.
Giai
* Phuong phdp 1 - .
Dong dién mach chinh tir nguOn dién dira : ' J_E'Z4V .
. v - a) '=1a
E . - 'E : =1l -,
Ic" — = v ‘ o - HR=3Q
‘ o+ RN o YR+ RZ(X + R3) ' . L R.z_—l_ZlQ D .
. TT R, +X +Ry — o
B 24 _3xx+13y K Xe Rq=
- 143 22X +1) . 2(x +4) — , |
* . + 12+X+1 , o t Hinh 2.59a
I = 12 [ = 12 3(X+13) 18 c
TI24X417° T X+1372X+4) X +4
Cong suét trén bién tro X : , ’
2 . .
Py = XI =X, -18 L < 32 _-2025W-. pax

(X+4)2, (4 ) 7=,/-

=+
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9’"‘“ = 20,25W x4y ra khl X =4Q

*Phu'ongphapz TaduaR, vaonguontac6 E= 24Vvar, -r+R1 =1 +3 49
\ ‘Hinh 2.59b. Ta ti€p tuc dua R, = 12Q vao nguén bing cch xem nhu R2 12 mét-
ngudn c6 dién trg trong béng R, va sudt dién dOng bﬁng 0.

| +) E=24V
" | r=4a + E'=18V o 4 EEV
- R=120 ©) =30 [ll]R,—m d V=40

(R s —T -

Hinh 2.59
Nguén tuong dﬁdng méi c6 sudt dién dong E' va dién trd trong 1, :
" 1___1_+ 1' - .
' § R, 4 12

Suit dién dOng méi: E'= (E + li) ) (% +0).3~= 18V
2

Ta tiép tuc dua R; vao ngilﬁn :E' =18V
| p=r,+Ry=3+1=40

‘Lic ndy bién tr& X di 12 mach ngoai cia ngudn (18V 4Q). Do, d6 cOng sudt
- mach ngoai méi ndy cuc dai bing : :

Piéu nay xay rakhi X =r; =4Q

e Bditép mau
- Cho mach dién nhu Hinh 2.60a. ’I'im dbng dlen trong c4c nhédnh.
Gidi

Trudc hét ta thu gon cidc nhénh ré : cdn lai (¢; = 18V , Iy = 6(2) (e, =3V;
- 1,=3Q) (e3=16V ; 1; =2Q) ’
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* Phuong phdp 1 : Dit tén va chon chiéu dong dién trong méi nhanh (Hinh
- 2:60b). Dung cong thic (2.15) vi€t céc dong dlen theo UAB Tir dinh luat bao
toan dong dien & As L=, +I3, taritra Uy =~
* Phu'dng phdp 2 Ta diing ngay cong thic (2. 14)

* Phu'orng phdp 3 :'Ta ding cOng thitc (2 14") ciia bo ngudn tuong duo’ng v6i
3 nguOn mac song song va mach twong duong 12 mach hé :

&, ,% 18 3 16

g n L B _6 32 _,
UAB'TE(n+})_ l+l »_1_."‘ l.;.l l =12V
| L L, 5 6 3 2
et Ly eg=18V
+ 24V Ezn jev.2a) -
a) - g + o b | ~ Ur=en
1 L o I + av. '
12 +3v 10 . 12 9=
A8 A s 1°
1,5Q +16v | - I:3 +l'- 0;=16V
‘h‘__| 4|t°.59 ‘ | r3=m
‘ . Hinh260
Tir d6 tinki dugc céc dong dien . ;
BA_UBA +18_ —12+8_ ' ‘ !
I =g =—% —’+,IA
BA _‘-‘UA'B"3_12—3_ i
12 =3 =—3—= +_3A
YIBA UBA2+16 —122+ 16 +2A

Céc cudng d6 dong déu duong ching té chiéu gia dinh clia céc dong 12 trimg
véi chiéu cic dong thuc.

* Phuong phdp 4 : Ta gOp ha1 nhénh el v e2 th?:mh mot nguOn tuong duong
vél dién trd trong (Hinh 2. 60c)
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| vésua"tdié;nd@ng: Elz_(e—1+fl)r12_(18 3)2 8V
_ ’, n) 6 3 «

‘Sau do g1a1 tlé'p V1 du ta tim I:

L _e-Bp _16-8
| f3+l'12 2+2

=+2A : gi6ng ket qua trén.

¥ Phu’cmg phdp 5 : Ta gop hai nguén e, va e; thanh nguén tuong ducmg v6i

, by _ 32 _
di¢n tré trong (Hinh 2.60d): 153 = H4n 342 1,2Q

va suit dién dong : E23 ( 63) I3 = (2 16) 1,2=10,8V

3 2
‘TatimI; : _
_e—Ep 18-108 . e g
. I = . = 6712 1A : gi6bng két qua trén.
' ‘ ' L E,,=16,5V
A E,=8V g 1 e.=18V S fon - Wil
’ "‘Ef——-zn _L_I"’::W ‘ ] ' 13=1,50Q
+, 85716V N Al %2 g
] A 4 B8 ' L r.=3Q
L - ;=20 . E”___ 10,8V o )
v c) ’ . d) M= 1.2Q
\ Hinh 2.60 .
Sau dé6 giai ti€p.

* Phuong phdp 6 : Ta g0p hai nguln e; va e; thanh nguOn tu'(mg du'ong véi

dién trg trong (Hinh 2.60e) : 1y3 = - r1-:31.3 _ 66+22

(e, & 18 16 . _
E13—(rl + r3]13 _(6 += |15 16,5V,‘
‘ Y ‘ . i .

Dong dién I:

_Ejp-e, 165-3 . . o
I, = Y 1’5_’_3 —3A.g16ngkétquét;en

Sau dé gidi tlé’p. v '
- *Ta cbn c6 thé gidi bing mot s6 phuong phép khéc nita s& xét & chuorng sau.

=1,5Q va suﬁt_dten dong: -

‘1;53‘



Cbu'ong III
(:Ac Pnumu; PHAP cu BAN KHAC

Trong hai chuong trudc ta dﬁ xét c4c phuong phép gidi bai todn mach dién
mot chiéu duva vao cic dinh luat Om. Céc phuong phép d6 cén thi€t va quan
trong vi ching giiip ta giai quyét dugc hdu hét cdc bai todn mach dién thudng
gip trong chuong trinh hoc & céc tru'(’mg Trong chuong nay ta xét thém mot s6
- phuong phép co ban nita nhim cling c6 va mé rong c4c hiéu bi€t va ki nang phan

tich, tinh to4n ctia chiing ta trén cdc mach dién. Ta s& n6i dén : o
o Phuong phép dva trén céc dinh luat Kiéc-s6p.
"o Phuong phép chéng chét dong di¢n.
e Phuong phép dong mit mang. -
o Phuong phdp the mit mang.
- o Phuong phip Té-vo-nanh
- @ Phuong'phédp Nobc-ton.
Ta s& két thic bing mot bai tap v(n nhiéu cich giai van dung khéc nhau

1- PHUGNG PHAP DUA TRENCAC PINH LUAT Klf«fc-s(ip -

l. Mo diu

a) Céc dang dmh luat Om da gitp ta gidi quyét dugc nhiéu bai todn mach
dién. Bing céc phép thu gon mach dién nhu ding dién tré trong duong; ngudn
“dién twong duong... ta dua dugc nhiéu mach dién vé cdc dang don gidn dé c6 thé -
4p dung dinh luat Om cho doan mach, cho mach kin d€ giai quyét. Tuy nhién,
khi s6 cdc ngudn dién, cic dién trg nhleu, méc thanh c4c mach di¢n hén hop ‘
phu'c tap thi phuong phép ding dinh luat Om khong g1a1 quyét dugc.

~ Phuong phédp dva trén céc dinh luat Kiéc- -s6p nhim t6i viéc thanh I4p mot he
nhiéu phuong trinh bac nhdt givp ta vé nguyén téc c6 thé g;él quyét bai todn
mach dién phuc tap baft ki.

b) D4u tién ta néu lai vai tén goi va quy udc. Ta gm doan mach AB (gol ,
tht 12 dogn) néu gifta A va B c6 mot s6.ngudn di¢n va dién trd méc ndi tiép nhau.
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" Ta goi nit mang (goi tat 1a nir) 12 noi c6 1
ba ddu doan mach tré 1én n6i vao. Riéng
trudng hop mach kin don gian, & cic nit A, B
chi c6 hai ddu doan mach (mach trong va
mach ngoai) néi vio. Mot vong kin bao gém

- nhiéu doan mach n6i duéi nhau tao nén mot
dudng khép kin. Ta goi mdt mang (goi tét 1a

" mdf) 1a vong kin don gian nhat, khong c6 cic -
doan mach & bén trong.

: . ‘Hinh 3.1 A
‘Trong vi.du vé & Hinh 3.1 ta c6 c4c it A, B, C,... I, J, K... Ta c6 thé xét

vong kin ABCDEFKHIA, trong d6 c6 nhiéu mdt vi du nhu ;: ABCJ, JHK, CDEJ...
¢) Gia st xét mot mach dién c6 n mit, m mét va d doan mach. Bai todn théng

thuong dugc dat ra 1a : da biét cic yéu t6 trén mach dién (cdc ngudn, cic dién

trg) ta cdn tim cudng d6 dong dién trén méi doan mach va hiéu dlén the gitra cdc
cap nit.

Néu ta chon mot niit ndo dé lam méc goi 12 nit néi ddt cé dlén th€ bing
khong, ta cin xic dinh dién thé’ V; cta (n — 1) miit con lai. Ta gia sir chiéu cha
dong dién trong cic doan va ki hieu cuong d6 dong dién trong céc doan la L.
Nhu vay tacé :

n-1 éns6V
) d anS6Ik

Céc 4n V; va I déu 1a cic luong dai s6. V; duong hay am cho biét di¢n thé' o

niit thy i d6 cao hon hay thdp hon dién thé ciia niit ndi dat. I du‘o‘ng hay am cho
biét dong dién thyuc trong doan mach dang xét 1a cing chiéu hay nguuc chiéu véi
chiéu da gia sir ban ddu.

} d+(n‘—‘1)éns6.

- D& giai bai todn, ta phai thanh lap dugc d + (n -1) phu'orng trlnh dua trén ha1 -
. dlnh luat Kléc -sop. . :

2. Pinh luat Kiée-sop thir nhit

 Dong dién trong mot mach dién gém mot lugng 16n céc €lectron tu do dich
- chuyén c6 huéng duéi tdc dung cta dién trudng. Cic luc tinh dién tuong téc giita
- céc électron trong moi trudng din dién tao nén mat do déu céc électron tu do. Do
. d6 dong dién c6 thé xem nhu mot cht 16ng khong nén dugc chia cic electron tur

‘do.. Trong mién bao bdi mot mat kin, trong mot don vi thoi gian, s6 électron

tw do di vao phai bing s6 di ra (Hinh 3.2). Tir d6 suy ra tai mi niit mach dién,
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trong m&i don vi thoi gian s6 électron tu do
di dén mit phii bing s6 tir mit di ra. Ma dién
luong di qua tiét dién ngang trong mot don vi
thdi gian chinh 12 gid tri cda cudng do dong
- dién. Do d6 ta c6 dinh luat bio toan dong
dién da néi dén & ddu chuong I. Trong vi du &
Hinh 3.2 & trén ta c6 thé viét : o
) P 13 =0 (3 1) - Hinh 3.2 7 ,

P6 ciing chinh 12 ndi dung clia dinh luat Ki€c-s6p thi nhét : Tai m6i nit
‘mang, téng cédc dong. dén bing téng cic dong di. : ’

Vé6i quy u6c gén déu dai 56 cho cdc dong dién : dbng di dén nit c6 ddu
duo’ng (I > 0) va dong di khoi niit c6 d4u am (I < 0), ta c6 thé viét duoc biéu thirc

cha dinh luat Kiéc-s6p thi nhét duéi dang khéc Ta1 méi nit mang, téng dai s6
céc dbng dién luon bﬁng khong :

Zh~0 BN o en

Dmh luat K16c-s6p thu nh#t nay cbn goi 1a- dlnh luat cu’b’ng do dbng, dlnh
luat bao toan dong dien.

‘Trong mang dién c6 n nit mang tévcé thé viet duge (n — 1) phuong trinh
cudng do dong dién dang (3.1) doc 1ap d6i vé6i nhau. Phuong trinh thit n khong
cén viét vi né phu thudc vao (n = 1) phuong trinh kia.

3. Dlnll luét Kié'c-sép thit hal

a) eru dlén thé giita hai nit biéu thi su chénh lech dién thé gm‘a hal nut d6 h
Hiéu dién thé 13 mot luong dai s6, c6 thé duong hoic am. Ta nhé ring véi ba nit
A, B Cnio do b4t ki ta luoén c6 thé v16t dugc céc ding thu‘c hiéu dién the’
| Uap=Upc+ UCB |

Upc=Upp+ Upc V2 Un=Va- Vg=-Upa ,
Upc=Upa +Uas

Ta d3 biét trong mang dién, n€u di doc. mot vong kin: gOm cdc doan mach ch1
chita dién tr& thuéin r6i tré lai dlém xudit phdt thi téng dai s6 cdc hi¢u dién the

| 1u6n bing khong : UAA—VA V,=0.

~ Ta ciing c6 thé nit ra ciing ket ugn d6 n€u xét vé mit ning luong, vi hieu
dién the duac dinh nghia béng cong cta luc dién tic dung 1én mot don vi dién
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tich dwong khi dich chuyén giita hai diém dang xét. Trong trudng hop di doc mot
vong kin, nang ]uo‘ng ma mot don vi dién tich duong thu duogc khi di-doc cdc -
doan mach cé dién the gidm va nang lugng m4t bot di khi di doc céc doan mach
c6 dién th€ tang phai bing nhau vi bing cong cia trudng finh dién di mot vong
kin. D6 1a n6i cho céc doan mach chi chia cic dién try thuan khOng c6 mat cic
lyc la. : -

b) Néu trén mOt s6 doan mach con c6 céc nguﬁn dién, ta phai tmh dén cong
cha céc luc la. Nhé lai ring suét dién dong e cha mot ngudn dién c6 gid tri bing
c6ng cia luc la dua mot don vi dién tich duong di ngugc chiéu dién trudng bén
trong nguén dién tir dién cuc am sang dién cuc dwong. Do d6 di theo mot mach
kin, tdng cdc sust dién dong Ia tdng cong cic luc la trong cic nguén sé bing
téng cong cla dién trudng tinh dién tic 12 bing téng cdc d6 gidm thé trén cic
dién trg. Trong trudng hgp téng quat cdc téng d6 phai hiéu 1a céc téng dai sd.
bé chmh la n01 dung ctia dinh luat Klé’c-sdp thit hai.

|  Ze =3RJ, B (3.2)
Ta phét biéu nhu sau : Doc theo mot vong kin, téng dai s6 céc suat dién
dong bing téng dai s6 cdc do gidm thé trén céc dién trd.

Dé viét dugc bidu thic dinh luat Ki€c-s6p thit hai (3.2) thoat tién ta phai

- .chon mot "chi€u khao sit" cho vong kin dang xét. Nguén nao 1a "ngudn phat" ta
14y sudt dién dong véi ddu duong (+), tic 1a theo chiéu khéo sit ta qua ngudn tr
cyc am sang cyc duong, chiéu khio s4t di tir cyc duong ra. Nguén nao 12 "ngudn
~ thu" ta 14y sudt dién dong v6i ddu am (=), tic 12 theo chidu khéo s4t ta qua ngudn .
tir cyc duong sang. cuc am, chiéu khao st di vao cuc duong ca ngudn.

D6i véi dong qua cic dién trg, cuémg d6 dong s& c6 d4u dwong (+) néu chiéu
gia slr da chon cing véi chiéu khéo sit. Cuong do dong sé c6 ddu am (—) néu
chiéu gia sir da chon nguoc véi chiéu khio sat.

Dé dang théy ring biéu thiic dinh luat Om cho mach kin da biét :

: E=11+RI :
12 truong hop riéng cia dinh luat Ki€c-s6p thit hai.

¢) Ta c6 thé chuyén céc sust dién dong trong cong thiic (3.2) vé v€ phii. Khi
d6 ddu cha cédc sudt dien dong phéi ding quy tic hiéu dién th€ trong cong thic
(2.10) & chuong II : suft dién dong s& 14y d4u duong (+) néu di theo chiéu khio

sét ta gap cuc duong trudc, va sé lay ddu (-) ne'u di theo chiéu khao sét ta gap
_cuc am tm'oc

Z(Rklk +c}() =0 62

k
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Khi d6 ta c6 thé phit biéu dinh luat Ki€c-s6p tha hai nhu sau : Doc theo mot
vong kin, téng dai s6 cdc do giam the va céc sudt dién dong 12 bang khong. The
ma sudt dién dong ngudn dién chinh bing hiéu- dién thé hai cuc khi khong co
dong ‘qua nguén. Ta con c6 thé phét biéu dinh luat Ki€c-s6p thi hai mot cich
hinh thifc nhu sau « Do¢ theo mot vong kin, téng dai s6 cdc hi¢u di¢n the cha tat
' ca cdc yéu t6 (dién trd, ngudn dién) trén cic doan mach trong vong kin dé ludn

bing khong. D6 ciing chinh 1a tdng cic hiéu dlen thé’ n61 tlép nhau doc vong kin
~cha céc doan mach c6 nguOn dién :

UAA=UAB+UBC+UCM+ +UMN+UNA_O

V6 hiéu-dién thé mbi doan mach c6 nguén duoc tinh theo cong thiic (2. 10).
Do vay dinh luat Ki€c-s6p thd hai cdn goi 12 dinh luat hiéu dién th¢, dé phan biét
'v6i dinh luat cuong do 'dong 1a dmh luat Kiéc-s6p thi nhat.

d) Nhu trén di néi, ta thudng c6 (m-1)4ns61a dién thé€ V, clia cic nit va.

‘d 4n s6 Ia cudng do dbng dién I trong d doan mach Ta dia lap (n — 1) phuong
trinh nhd dinh luat Ki€e-s6p thi nhat cho (n - 1) nit. Ta thi€t 1ap nét d phuong
trinh doc 1ap con thi€u nhy 4p dung dinh luat Kiéc-s6p thi hai cho d vong kin
- doc lap. Vong kin méi xét'1a doc 1ap véi cac vong kin da xét néu n6 chita thém
mOt hoac vai doan mach chua xét dén.

Néu cic yéu t6 (dlén trg, suit dién dong) trén céc. doan mach da blé't thi

thuc t€ chi cén d 4n s6 I cu’b‘ng do dong dién trong cic doan mach. Biét céc
cudng do dong I, trong cac doan mach 16i ta c6 thé ding cong thic (2.10) suy ra
cdc hieu dién th€ cén tim. Nhu vay v6i mach dién c6 n niit, ta lap (n — 1) phuong |
trinh (3.1'). Con thléu d-(n-bD=d-n+1 phuong trinh ta lap theo (3:2). Giai

hé d phuong trinh bac nhit cua d 4n s6. Iy ta tim- duoc cuo‘ng do dong trong céac
doan ‘mach va tir d6 suy ra céc hiéu dién the' néu cén. .

@ Bai fdp mau ’ .
+ E =16V

I

Cho mach dien nhu Hinh 3.3 véi céc 56 liéu dign " —3g
trG va nguodn dién da biet. ; S

~a) Tim cudng' do dong chay trong ttmg doan mach _ R, =10 y R=40 ;B~

T |
b) Tinh céc hiéu dién the U g, UMN B ;; o
) Mach dién c6 sdu doan mach. Ta djt tén va chon L _ L
chiéu gid sir cho céc dong dién nhu tren Hinh 3.3  Ry=7a@N R,=30
’ IR ‘ © Hinh 3.3
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Ig, Ie, I, I, I, I,. Ta can thiét 1ap 6 phucmg trinh theo phuang phap
Ki€c-sop.

Mach dién c6 4 mit A, B, M, N. Do do ta c6-thé lap dugc4~-1=3 phuo‘ng
trmh cuo’ng do dong bing phuong trinh (3.1') ctia dinh luat Ki€c-s6p thu nhit :

Tal nit A : IE-I3—II . » i (1)
Tai nit B 14=1E-12=‘13‘—11—12 @
TainitM: I =I;+1, (3)

~ Con thiéu 3 phuong trinh. Ta chon 3 vong kin doc lap réi dung (3. 2) theo ‘
* dinh luat Ki€c-s6p thit hai :

Vong kin AMBEA : E = 16 = 2I; - I, + 41, @

VongkinANeM: e=5=L+L+7; (5
VongkinBNeM: e=5=1I,+41,-3], ©)

Ta dd c6 dit 6 phuong trinh ciia 6 4n s6 I, I, I, I, L, I,
Ta thay (1) (2) (3) vao-(4) (5) (6) dé dua vé 3 ins61;, 1, 1.
@) > 16=2(I; ~1,) = I, + 4I, = 31, + 41, + 21, @)
(> 5=l +L+1+ T =2L, + 1L, + 7l - (5)
6)> 5=L+L+4L,-3(, -1, - L) =4, +8L,-3I; (6)
Giéi he 3 phuong trinh bac nhdit (4)) (5') (6, d& dang thu dugc :
, S IMA =24 L=2A;1;=1A
Thay véo ((@2)(3)tacé: ‘
Ig=3A;L=0;L=1A
- Dau (~) 0 I, cho thdy dong’ dlén thuc chay quaR; = - 1Q) theo chiéu tir A dén M.
Ta phal stra lau chléu cha I; cho dung I = 2A

b) Nguén dién (e, ry) khong c6 dong dién chay qua nén hiéu dién th¢ hai cuc
ngudn bang ding sut dién dong :

UMN=C=5V
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“PE tfnh U AB ta cé thé lam béng nhiéu céch theo céc doan mach khéc nhau
n6i A va B. Vi du :

UAB-UAEB=~32+16 0V
UAMB-UAM+UMB-12+42-10V
UANB-UAN+UNB_17+31,_10V |
UAMNB—UAM+Umn+UN3-—12+5+31“10V
| UANMB-UAN+UNM+UMB-17 5+42—IOV

-m Bai luyén tép o
Cho mach dlen nhu Hinh 3. 4 v6i nguén dlen va cac dlén trgy da blé’t Tinh
cuong do dong dién trong mé&i doan mach va tinh U, 5.

psS: 1Rl =5A; _Iﬁ?:}A; IR3 =IR4 =4.A

YN =1A; Ig=8A; Up=32V

+, E=40V .
Tr=1Q

Hinh 3.4

e Béi tap méu
~ Cho mach dien nhu Hinh 3 5. Biét ring khong cé dbng dxén qua nguOn

(e, 1p). : :
a) Tim cudng do dbng trong méi doan mach Tim sudt dién dOng E

b) Tinh U g
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'Gidi , , ;

 a)Gia thi€t khong c6 dong qua nguén (e, r,) cho thiy Uy =e =9V.
Dit tén va chon chiéu dong dién trong cic doan mach nhy trén Hinh 3. 5
Dinh luat Kiéc- -s6p thit nh4t 4p dung cho cic mit A, B, Nchota:

Tai nit A : : IE-II+12 (1)
Tai niit B : 1,—13 o : )
TainitN: . I =L+ | 3
Dinh luat Ki&c-s6p.thit hai 4p dung cho cidc vong kin.

Vong kin AR,BMA : E=2Iz+51,+9 = &)
Vong kin ARNMA:  E=2g+10L +2I, (5
Vong kin BNMB : 9= 513 +2I, ' (6)

~Ta c6 6 phurong trinh ciia 6 4n : I, 12, I3, I, IE va E
Thay (1) (2) 3) vao (4) (5) (6) ta co v ,
"E-9= 71, +2I, CY
E =4I, + 141, . ' '(5')
9=TI,+21, (6
Tu(4)va(6)rutra E-9=9=E= 18V
- Ta con 2 phuong trinh :

e
Suyrva:k . I,’f:“ ‘=IIY+IZ.=2,‘A
BNz =1A
LM =L +L=2A
b) Upp = LR, = 1.5 = 5V-hodc céch khic :
| Uap=Uang=Upn+Upng=1.10-1.5=5V
Unp = Unys = Uay + Uy = 18 2.2 = 9 = 5V
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- B&i luyén tGp
Cho mach di¢n nhu Hinh 3.6. Hay tim cufmg do dong dién trong céc doan mach.

DS:

Iy =13 =7A;

g . 17A | R &én N
| 6" - |

PO U ::,Eﬂm %]&*6:&1-;:;2“
Ino “1A; S A

e - ~6 A: Hinh 3.6

* Bdi tap tréc nghiém
Chon phét biéu diing vé dmh luat Kiéc-s6p thu nh4t.

A.
~B.

C.
D.

Pinh luat Ki&-s6p thi nhat 12 hé qua cda dinh luat bao tohn nang luong
trong mach dién. '

Dinh luat Ki€c-s6p thtt nhét c6 thé it ra t dinh luat bao toan dong
lugng cua céc électron ty do chuyén dong trong mach dién.

‘Tai moi niit mang, téng dai s6 cdc dong dién 12 mot luong khong d6i.

Tai méi nit mang, tdng dai s6 cac dong dién luén bang khOng. _

bS. D.

% Bal 1Gp tréc nghiém |
Tim phét biéu sai vé dinh luat Ki€c-s6p thit hai.

A.

Trong mot vong kin bat ki ciia mach dién, téng dai s6 cdc sudt dién dong
(e >0 : phit dong khao sét ; e <0 : thu dong khio sét) lu6n bing téng dai
s6 cdc do gidm th€ trén céc dién trd (I > 0 : cing chiéu khio sdt, 1 <0 :
nguogc chiéu khao sit). ' :

Trong mot vong kin, téng dai s6 cédc hi¢u dién thé tren cic dién trd luon . .

" béng khong Vi ta da quay vé diém xust phat.

D.

“ Trong mot vong kin, téng dai s6 clia cdc hiéu dién th€ ca t4t ca cic yéu

t6 (dién tré, ngudn dién) trén cdc doan mach luon bing khong.
Trong mot vong kin, tdng cdc hiéu dién thé cha cic doan mach chia

ngudn néi ti€p nhau luén bang khOng

PS:B.
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* Béi i@p fr&c nghlém

“Chon déng thic dung vé cudng do dong dién cho nut N, véi Ik 1a 46 16n céc

- cudng do dong, chiéu c4c dong cho trén Hinh 3.7.
AL-L=L+l-1 ‘ )
B. [ +L+1,=d;+1
C L-L+L=L+],

D.L-L=L+I -1

- bS:A.

Il - PHUGNG PHAP CHONG CHAT DONG PIEN

1. Tinh chét bac nhat

Phuong phép chéng chat dc‘ing dién dua trén
co s& dac tinh bac nhét (tuyén tinh) clia mé6i quan
h¢ giita hiéu dién thé€ va cuong do dong dién qua
cdc y€u t6 ciia mach dién. Don gidn nhat 12 méi

" lién heé giita hieu dién the hai ddu mot dien trd

thudn R va cudng d6 dong qua né dugc mo ta

bing dinh luat Om cho doan mach chi cé dién tr&

thuin. Pudng dic trung (dic tuyén) von-ampe
cia mot dién tré thudn néi riéng va cia cic yéu
t6 tuan theo dinh luat Om n6i chung, 13 mot
~dudmg thing qua g6c toa do trong hé toa do (I, U)
(Hinh 3.8). Gi4 tri dién tr& R bang cot cha géc
nghléng ctia dudng thing so véi truc OU :

Uag=Rlpgp -

Hinh 3.7

I@“
o) >
Vo.
AF 8

Tuy nhién trong thuc t&€ c6 thé khong hoén toan g16ng nhu v&y Vi du khao
- s4t duong dic trung v0n—ampe cia day t6¢c mot béng den ta thdy khi U nhé n6
‘tuan theo t6t dinh luat Om. Nhung v6i U kh4 16n thi dudng dic trung khong con
N thﬁng nita nhu vé trén d6 thi. Ta ciing thdy di€u tuong tu khi xét dong di¢n qua

- Ong chita khi, qua béng chan khong... Trong pham vi bién thién 0ng ciia hiéu

dién thé U thi cudng do dong dién I khong bién thién bac nhat, dién ré R khong
la hang s6. Nhung trong pham vi cdc gid tri cia U khéng 16n 14m thi xem dién
| 114 R 1a mot yé€u t6 bac nhat. Ching ta han ch€ chi khéo st cdc y&u 16 trén mach
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N

' dlen (dién trd, nguén dlén) deu c6 tinh b4c nhat. Ta da c6 cac hé thic quen thubc
) kh1 xet mOt mach kin dcm glan (H‘lnh 3.9a):E= (r +R)IL; U AR = rI aB* E '

ALl E B ‘ ' ‘
"f‘\ o ‘R ) R e b
. : | 31‘. 2 2 rz
L e v
" '—-'R” B ‘ ' b)) .
. a)

Hinh 3.9
Hoic cho doan mach c6 nguén (Hinh 3.9b) :-

UAﬁ ='RABIAB +e - 62, VC’fi RAVB"= Rl +1; + R2-+ I

2. Nguyén ch:ing chét dong dién

a) N¢i dung 1 : Néu trong mot mach dién ¢6 nhléu nguOn dlen dong dién
‘qua timg dién trd 12 téng hdp cdc dong dién do méi ngudn cung cap neng blét
‘khi ma cac nguOn khéc xem nhu suﬁt dlén dong bang khong.

Diéu nay dua fren co s& tmh b3c nhaft cla cédc dién tr&. Khi xét nguOn dién e,

~ta coi nhu suft dién dOng cic nguOn khic bing khong, ta tinh dong Ik do e
cung cap di qua dlén tré R dang xét. Lam 14n luot nhu thé cho céc ngudn dxén :

_khéc. Sau d6 t6ng hop lai va dbng dien I' qua dién tré R 12 téng dai s6 (c6 chi y
dén chiéu) ciia c4c dong thanh phén If : : :

1—21R e 6y

P6 chinh 12 noi dung 2.

b) Ngi dung 2 : Néu c6 nhiéu dong dién cing di qua mot dién tré R c6 thé‘ ,
theo chiéu khéc nhau thi dong di¢n tdng hop qua dién tr& d6 b&ng tdng dai s6 -
céc dbng thanh phén.

C6 bao nhieu nguﬁn dien trong mach thi ta phai xét 14n luot viéc ‘cung cép
- dong di¢n qua cdc dién trd ctia by nhieu ngudn. Nhé ring khi xét mot ngubn ,
dlen nao thi cdc ngudn con lai xem nhu khOng c6 sudt dién dOng, chi con nhu

_ mét dlen trés thuan c6 gxa tr1 béng dién trd trong rk Céc dong IE 1a dOC lap d61'
véinhau. :
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3. Ap dung cho nhiéu nguﬁngnﬁe néidép bat ki

" Gia six.ta c6 ba nguén dién (e, 1) (e, 1p) (€3, 13) _mflc ndi ti€p véi chiéu khic
‘nhau nhu trén Hinh 3.10a. Ta ding nguyén 1i chong chét cic dong dién doc 1ap
néi trén dé fim lai sudt dién dong E va dién tr& trong r cha bo nguén méc néi ti€p
bat ki.

‘Néu ch1 co nguOn (el, ) cung 05p dlen thi dong qua R 1a (Hinh 3. lOb)

|

vR+r1+r2+r3 ___||___+|‘:z L% ‘

Dong do nguOn (e r2) cung cép (Hinh 3.10c) :

AR

1AB © - A — .
2 R + I + ib) + I3 ) ’ '
’ Hinh 3.10a
- Dong do nguOn (e3, 13) cung cap (Hinh 3.10d) : ‘
BA _ ____ ©3 _{AB
" "R+ n+rn+ r3 13° _
Cn‘img do dong t6ng hop qua R (Hinh 3.10e) :
A IR i':_'-Il +12 _13 e1+e2—e3 _ E

" R4n+n+1 R+r
~ So sanh véi ngudn tuo’rig duong (E, r)'ta dé dang riit fa :
' E=e¢ +ey—€3; I=T +1,+1;3
Néu két qua tinh dugc I Bsowm dong dién t6ng hop qua: R c6 chléu tu A—>B
va nguOn tuong duong c6 cuc du'o‘ng noi véi A’ ‘

Néu két qué tinh duoc 12 < O thi dong dién téng hop qua R.c6 chiéu tir B A
va nguOn tu’ong du'o’ng c6 cuc duong n6i vé6i B. '

Ies:.ﬁza'
a5

81 ) 4 (E_
Al | +rg - +p -
A ) A }
2 : \ 2 . 7 o
I, R I, R | R . ‘ :
AT AT A 8 A'_'I?'E : B
b) c) d) ,, )

Hinh 3.10
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4. Ap dung cho nhiéu ngudn mie song song bt ki
Néu chi c6 (e, r;\) cung cip dien. cho A.‘mach, mach ngoai khi d6 13
(r; /frs//R) (Hinh 3.11a). Dong qua e; khi d6 :
E B i ‘ L = o ,e*l - '311_(1‘21‘3' + jrzR +T3R) :
| : l'21'3R » r1r2r3 + r1r2R +~r1r3R + r2r3'R
E . ; : r2r3+r2R+r3R e '
 Hiéu dién thé hal dﬁu AB khi d6 (Hinh 3.11b) :

n+

! €1r2r3R ‘
U TII .
r1r2r3 + I‘ll‘zR + r1r3R + r2r3R

Dbng dlen qua R do €, cungcép:

AB . : .
qae U ehh |
R 7R gon+ LR + 4R + R
e o 1,©1
+'ry +F ry
A lio2 B ‘
+|'I'2
T
+
> ‘f‘—l
]
R
‘a) . :
} N Hinh 3.11
Tuong tr dong dién qua R do e, va e; cung cdp :
 {1AB .
pe_Y2 _ ety
- = R2‘ R r1r2r3 + r1r2R + r1r3R +. r2r3R
‘ A ,
IBA _ U037 _ __e3nn . __paB
) R - QLo+ l'lrzR + I'll'3R + r2r3R R3’
Dong di¢n téng hop quaR:

eLT; + €T — €34
nnL5 + LR + R + 55R

AB AB AB
IR = IR] » +'IR IR3
Suy ra : !

Ty ) AB » ‘elr2r3R + 62r1r3‘R - e3r1r2R
Upp =RIg~ = —-~ R
I1r2r3 + rl.r2R + r1r3R + r2r3
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~ Chia ca tir va méu cho tich s6 r;ror;R ta duoc :

~Chinh 12 cong thic (2.14°) & chuong truc va’ ta rit ra Q. 15)(2 15 )(2 15")
icho nguOn tuong duong (E, r) (Hinh 3.11c) : :

1 1 1 1
— T e o — e —
r n b n ‘
E_o, % 8 Ap—e—pf——18
r 1 L .3
el +C_2 e3 > {1,—17
L L T kR
1., r.1 - o Hinh 3.11¢ -
L .5 I3 .
E
p =
R™Tr+R
4086|t¢pm6u

Ta giai lai bai Tuyén tap & muc I ciia Chuong II nay nhu'ng bang phu'ong‘
phap chéng chat dbng dién vira néi dén.

Ta c4n tim cudng do dong dién trong m&i doan mach (Hinh 3 12).
Gtaz

o Khi chi cé (E, ;) phat dién : Dién tré mach ngoai 1a :
Ry =1{R, //[RlntR3nt(R4 1)1}

RE = {12/2n2006 //3))}. | u Riz20 |

- ={r2/e}=4Q  E=srev]s R, = 130 Rﬁ?"leﬂzv

- Dong mach chinh qua E : n=24af H +‘|?,=~39 -
' E 57,6 . | — 1
Igp=——=57"—"7=9A - P r=20Q
BT YRE 24+4 i

‘ Suyr,a: 121 ="""'—"—-IE1 =3A .

6+12
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Ly=Iy =2k =6A
3
Iy = 3 6I =2A

Iel"3 6

I” —-4A

Chidu ciia cic dong thénh phén nay dugc v&'trén Hinh 3. 12b

o Kh1 ch1 co (e, 1'2) phét dlén Dlen trG mach ngoai 1a (I-ﬁnh 3. 12c)
. = {R4 /IRNR3nt(R, // 1 )} ‘ '
R‘ix = {67/[2nt2nt(12//2,4)]} = {6//6} = 30

“‘IEZ= -——-—-——I ==A

24+127°32 " ¢
- ‘Tdng hcpcahaltmimg hop lai : |
= _1”+112_.6+1—7A—IQ"'
| IR =121 122 —3_1=1—6ZA

N
IRQ—I41-I42—2 1=1A
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=1, +1, —442=6A

® Bai luyén tép

Giéi lai Bai tap méu & muc I cha -
Chuong III nay nhung bang phwong
phép chéng chét dong dién vira hoc
(Hinh 3.13). Chi ¥ dén 2 mach cdu
can bing trong qu4 trinh gidi. -

. Bai tap méu

R,=5Q

E=18V yy =9V

i
L7

4l
1

=20

[

r'2'= 10

]R4= 29

R,=100 N R,=50

Hinh

3.13

Giai lai Bai tap mau cubi cung clia Chu'o*ng II. Sau khi thu gon mach dién ta

 dua vé so dé (Hinh 3.14a) :

Ta cén tim cudng d6 dong dién trong timg nhénh.

I, +8,=18V

Fr,=6Q
Iz <+ ez=3V
A=kl
I, +|‘ea_=16V
Fry=2Q
a)

Hinh 3.14

Gidi .

1y

Ta dat ten dong trong cdc nhénh lan lugt 14 1;, I, I5. ;
e Khi chi ¢6 (e, ;) phéi dién (Hinh 3.14b) : Dién tr& mach ngoai :

_ r2r3 _ 3.2 =

- n +‘r3 —3+2 1’20
_ € _ 18
“n+R;6+12

Suy ra: It

=2,5Q
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AB 2

B 32 5s521A
AB__ D ‘ -3 25=15A
131 —r2+r3.lll 3+2.2,5 ,5 -

e Khi chi ¢6 (e, r,) phét dién (Hinh 3.14c) : Dién tré mach ngodi :
' _j : l‘l r3 6.2 .

2._.-‘1'14'1'3 =6+2 =‘I’SQ‘
Suyra:
: BA___ . 3.2 3 3 _Z
122 _-'rz +R2 —3+I,5_3A
AB__ B g _ 2 2_ 1,
Lz TR+ 22_6+2'3_6A
A __h oy _ 6 2_1,
132."r,~+r 2 6—2'3_2A‘
Ip  4,€,=3V ‘ Iy +|e3-16v
|r2=3g ry=2Q
Al = L P i
S - Ls r,=3Q
2, 2Q-c) i) 9
| | - Hinh 3.14 |
o Khi chi c6 (e3, 13) phét dién (Hinh 3.14d) : Dién trd mach ngoai :
_ l'll'z S 6.3 =20 :
3_1'2*1'2‘—64,‘3 2
. BA_._ © =»16'___ o
Suyra: 133 “HFEK, 2+2 4A
Aﬁ_‘ ) — 3 =i
Ti3 ‘r2+r,'133‘»3+6'4 3A
AB __§. _L _8,
\;23 TR +r 33_6+3"4“f3A ,



e Dong téng hop trong cic nhénh:
Ta duoc cic két qua nhu phuong phap cii.

A _ |
| PA =1, -1, ‘113 =2, 5‘3"‘-'5‘: 1A
B =y + Iy - Iy ,=§+14‘32' -3A

BA =1y ~ Iy - 1y =4—1,5—%=2A

W B&iluyéntép |
G lai Bai tap méu & cudi chuong IL. Sau L 4,48V
- khi thu gon mach dlen‘ ta c6 so d6 nhu Hinh . —h=en |
3.15. | |
Ta tim cuo‘ng d6 dong dién trong m61' A 1 B
nhénh bang phuong phédp chéng chat dong dién. ’ oy
o . , : ‘ L %=8)]
PS: P2 =6A; IfB =1A ; {8 =5A. - S T caq
- |  Hih315

 BAi 1p tréc nghigm |
_Tim phit biéu sai vé& phwong phép chéng chdt dong dién.

A. Nguyén Ii chéng cht dong dién dya trén co s& ciia méi lién he bac nhdt
gilta cudng do dong va hiéu dién thé cha c4c yéu t6 trong mach. -

B. MJi nguén dién trong mach dong g6p mot phén vao dong dién tdng hop
~chay qua méi dién trd hoac méi doan mach

C. Khi tinh dong dién thanh phan qua méi doan mach ta chi cdn quan tam
: dén do 16n 1a da. :

" D. Céc dong dien thanh phén do timg ngudn cung c4p la doc 1ap déi véi
‘nhau va téng dai s6 cta chiing s& cho dong téng hop qua mot d:en trd
hay mot doan mach : \ | : T

psc
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I - PHUONG PHAP DONG MAT MANG e

1. Mé ddu : ‘Phiuong phap d(‘mg mét mang 12 mOt su két hop phu‘ang phap ‘
c4c dinh luat Ki€c-s6p véi nguyén 1i chéng chat dong dién. Day ciing 1a moét -~ -
‘phuong phép hiéu qua dé gidi cdc mach dién phiic tap ma phucmg phép cdc dinh '
luat Om gip khé khan. .

_ Trong phuong phép ndy ta dung céc’ blé’n s6 dbng dlén Khl da biét dong
dién trong cdc nhanh ta c6é thé ding cc dinh luat Om dé tinh cdc hiéu dién th€
néu cin. Tuy nhién khic véi phitong phip Ki€c-s6p ding cac dong dién trong .

- méi doan mach 1am bién s6. Trong phuong phép nay ta khong tryc ti€p tim dbng

~dién trong méi doan mach ma ta ding mot s6 dbng dién khic, do la céc dong

~ mét mang.

Trong mét mang dlen phang, toan by mang dlén bao gém mot s6 mét mang.
Nhu da néi & ddu Chuong III nay, méf mang 12 mot vdng mach kin cia mot s6
doan mach, bén trong vong kin 12 khoang tréng, khong c6 doan mach nao phia
trong. C4c mét mang nim lién ké nhau. Mot s6 doan mach 12 bién gidi chung
clia hai mit mang ké nhau vA tham gia vao c4 hai mit mang do6. .

' - Ta xem ring trong mbi méit mang c6 mot déng dién chay theo vong kin. Ta

15y céc 'dong mét mang d6 1Am bién s6 I, (k = 1, 2,..., m) véi m 12 s6 mit mang

cha ca mang dién. C4c dong mét mang nay doc 1ap véi nhau. Déng trong mat -

mang nay khong phu thugc vao dong trong cic méit mang khic. Dong trong mot

doan mach s& 12 dong mit mang ma doan mach d6 tham gia néu doan mach nay

khong tlép gidp v6i mit khdc. Néu'mot doan mach tham gia vao hai mat mang

thi dong téng hop qua doan mach nay sé 12 téng da1 s6 ctia hai dong mat mang &
hai bén doan mach nay,

Truéc khi khio sét téng quét phuong phdp néy, ta hay lhm quen b?mg viéc
: gléx lai mot bai tap miu clia myc I chuong HI néy
R,=5Q
Bﬁltﬁpmﬁuﬂétﬁngqnathoa - — 11

Cho mach dién nhy Hinh 3.16. Tim cuomg | _

d6 dong dién trong mdéi doan mach bing -
JE=18VM ., e=9V

phuong phépdbng mét mang. At—F =301 i B

s =10
Gidi : Mach dién cn’.la ta c6 3 mit mang. Ta . \

. B ' . i A Iz - : [3 ‘ » ) |
xem nhy trong m3i mit mang c6 mot dong dién - '
mét mang chay theo vong kin ki hieu I}, I, I va T

chon chiéu cho chiing. Vi du ta chon ca 3 ddng méit —a7
mang déu theo chiéu kim déng hé choddnhé. - Ri=100 N R=50

. Hinh 3.16
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‘Ta dung dinh luat Kiéc-s6p th hai cho 3 vong km cha 3 mét mang

COMAtl:  18-9=5I+1(1; -I3) +2(I, - L)
CMEt2: -18=-2(I,-L) + 101, - 2085 - 1)
Mit3: 9= 513 + 2(13 - 12) + 1(13 - Il) ‘

~ Taviét lai 3 phuong trinh 3 &n 1;, L, Iy :
: 9 =8I, -2I,-1,
~18 = 21, + 141, - 2I, (*)
9 =-1;-20 +8l
Giai h¢'nay dé dang taduoc : I, = 1A |
o o L=-1A
L=1A
-~ Tir d6 suy ra dong dién trong timg doan mach :
138 = 1A = 13N = 12N
M =L -L=1-(-1)=2A
| 1’;:““=11-12=1—(-.1)'=‘2A |

MB - =1-1=8

Nhdn xét : Ta chi y dén céc dic di€ém clia he (*) : :
® Cic v€trdi 1a téng dai s6 cdc sudt dien dong doc theo dong. mét mang.
o Cac hé s6 & cac V& phai c6 tinh d6i xing khi ta v1ét ching duéi dang ma
tran (bang s6).
e Céc he s6 trén duong chéo chinh (khoanh tron) 12 téng cic dlen tré doc -
- theo ddng mit mang tuong u‘ng : :

- e Céc h¢ s6 d6i xung chinh 12 gié tri cic dlén trg trén doan mach chung
~ chahai mat va them ddu am (-). o

~ Nhitng diéu ta nhan xét trén c6 tinh téng quit ép dung cho moi tnrimg hOp
Khi da ndm vimg ta c6 thé thi€t 1ap ngay hé phuong trinh (*) tric ti€p tir mach
dien ngay sau khi dat tén va chon chiéu cic dbng mét mang. Sau day ta tdng quat
hoa bai todn nay ‘ : -
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3. Plnmng phip dimg mdt mang

* a) Phuong phép dbng mét: mang dung cho céc mang dlen phang, trong so do
~'mang dién khong c6 céc doan mach bét chéo nhau. Ta phai lém theo trmh tu’ sau ‘
‘xem nhu c4c dién trd va cdc ngubn dién da biét. :

e Dit tén va chion chiéu cho cdc dong mét mang ThOng thuong ta chon
chiéu dwong cho cidc dong mit mang' 12 chiéu kim déng hé cho tién.
, Mangdléncémmatthitacémansolk(k-l 2,...,m). ' :
e Thanh lap hé phuong trinh bac nh4t lién h¢ cic dong mit mang véi cic
“sufit dién dong bing céch 4p dung dinh luat Ki€c-s6p thy hai cho tu’ng '
~mit. Ta s& c6 m phuong trinh bac nh4t cha m 4n s6 1.
e Giai he phuong trinh bac nhit nay bing céc phuong phép dai s6 quen
thudc, hoic diing phuong phdp Cra-me cho trudng hop téng quét Két
‘qua 12 ta biét dugc cic dong mit mang L.
. Dong dién trong céc doan. mach la té ‘hop tuorng ung céc dong mit mang
di qua doan mach d6.
b) Khi thanh 14ap he phuong trinh bac nhat cia m 4n s6 I, ta c6 thé 1am tat rat .
nhanh ma ft nhdm 14n bing c4ch sir dung cic nhan xét néu & phan trén. Vi~
mach dién c6 m mét ta c6 m phuong trinh c6 dang sau :

RIIII + R1212 + e F lelm = el. )
R2111 +.R2212 + ..+ Rzmlm = 32» :

' <%

. Rinlil +Rpoly +. + Ryl = er;u
. Hodc viét du6i dang ma tranz. |
" R]l R12 e le 'Il ‘ _e] .

Ry Ry o Rog |l |_Je

‘ le Rm2 . Rmﬁ Im ‘ _Vemv

Ma tran céc hé s6 [R ] 1a ma tran vu6ng d6i xing m hang, m cot. Céc ye'u t6
& tren dudng chéo chinh R;; 1a t6ng céc dlén trd cha mat thit i véi déu du'ong (+).

 Céc yéu t6 ngoai dufmg chéo chinh cé tinh d6i xing R;; =R;; (i # j) va bing dién
trés cia doan mach chung nhau giita mét th i v6i mét thy j co thém dau am ( ).
 Néu hai méit khOng c6 dién tré nao chung thi Rj; =0. : e
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Cac ye'u t6 & ma tran cot v€ phai e; 12 tdng dai s6 cac suat dién dong trong
mét thif i, phét dong theo chiéu dong mét mang I;. | ’
Duo‘l dang ma tr4n ta c6 thé viét gon lai :

O Rgm=Rd 34)
va ma tran cot cia céc nghlém duoc tinh nho ma tran nghich dao [Ru] |
(5] =Ryl [ei]
-~ Chiy rang Ryl 12 ma tran nghich dio ciia ma tran [R il chir khOng phal 1a
| ma tran ciia céc g1a tri nghlch dao R'l Ryl L [R; .

, c) Neu 1am bang phuong phdp dinh thitc Cra-me th1 ta cin tmh cic dinh thc :
" A la dmh thitc clia ma tran c4c hé s6 [RU]

A; 1a dinh thifc ciia ma tran cdc h¢ s6 sau khi da thay cot thi j béng cOt [e,]
Theo cOng thitc Cra-me, ta c6 cu‘o‘ng d6 dong mat mang thif j bang

. Bai luyéntap !
G1a1 lai Bai tap méu 0 muc trén béng phuong phap dbng mat mang (Hinh 3 17)

A , *+1. 91>—18V
M R.“;,-ZLQV \ Y
—1__J :
" E=578V ; o =12v Fi_e=3v|
1- & : 2° ‘ ' '
— . , 8, = 16V|
-7 - ) S - T
P R3=2‘fl Q ’ ] r3‘=m
Hinh 3.17 , ' Hinh 3.18

® Bdi tép méu | |
~ Giai lai Bai tap miu cu6i ciing clia Chuong I ma & myc tru'oc vira duge g1a1

_bﬁng phuong phdp chéng chat dong dien. O day ta g1a1 bang‘ phuomg phép dbng
) mat mang gon va tién loi hon (Hinh 3.18).
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-Gidi .

Mach dién c6°2. mit mang Goi tén céc déng mit mang 1a- Il, I, va chon |

chiéu kith déng hd. Ap dung dlnh luat Kléc-s6p thi hai cho hai mat mang

318 = 61, +3(I; —I) = 9; - 3L, =15
16 -3 =21, +3(1, - I;) = 31, +5I, = 13

=31 +51, =13 I, =2A

Vay dong trong cdc doan mach :

t=-Ti=1A

Ta thu gon :

128 =1, —11_2 D=3A

IBA_—Iz-ZA

4 E=19,2V

B Bdi luyén tép o ‘ 5
Tim cudng do dong dién trong mbi ‘ R ;-;29
~ doan mach trong so d6 Hinh 3.19 bing A
- phuong phép dong matmang | : [] Ca é m[] |
PSt KP=117A; IR».2 =1A; LR i
_ o i ‘ M o=
NB o ‘ r;=3Q
IRP=1A; g, =L67A; 2
. [BA . NM _ : — }—
IE =2,17A ,;_\' IC -—0,67A. ﬁ;-—'=49 ’
Hinh 3.19

* Béi tap tréc nghiém
Tim phét biéu sai cho phuong phép dong mit mang.

A. Phuong phép dong mit mang dua trén phu’ong phép Kiéc- s6p va. nguyen .

‘1 chéng chét dbng dien.

~ B. Phuong phap dong mit mang r4t tdng quat c6 thé ap dung cho moi dang

mach dlén bat ki.
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C Trong phuang phép nay chi ding bién 5613 dong dién fron chay .frong

- céc mit. Mach di¢n c6 m mat mang thi ta.c6 m dn s6 dc‘mg mét mang I
k=1,2,..m).

. D. Dong dién trong mdi doan mach 1a t6ng dal s6 cta hai dbng mit mang
trong hai mét 6 hai bén doan ndy. '

DS:B.

‘# Bdi t@p tréc nghlém

Tim phat bidu sai vé he phuo’ng trinh bac nh4t trong phuo‘ng phép dbng
mat mang. .

A. He phuong trinh bac nhat 6 thé viét dang ma tran : [R,,][I 1= [e;] v6i -[1,-]
12 ma tran cot céc dong mét mang (j = 1,2... m) v6i m 12 s6 mit mang ’

‘B. Trong ma tran vuéng m hang m cot, Rll la téng dlén tr& cha mit thu i

C. R Rji(i= j) 12 dién tr& doan mach nim glua mit thu i v6i mat thﬁ J-
D. ¢ la tdng dai s6 céc sudt dién dOng c6 trong mit thi i.
pS:C. ‘

v - . PHUONG PHAP THﬁ NUT MANG
‘ 1. M& ddu

Phuong phép th€ niit mang cﬁng tuong ty nhu phuong phap déng méit mang
.diing dé gidi cdc mach djén phic tap. Tuy nhién phuong phép th€ niit mang con
manh hon Vi n6 c6 thé ding cho cdc mach di¢n khong phing batki.

Nhu di néi ¢ phin trude, nit mang (g01 t4t 12 mit) 12 noi c6 ti¥ 3 doan mach
trd 1én n6i vao. Riéng trudng hgp dic biét ciia mach kin don gian, mach dién chi
c6 mot mit, ta vin c6 thé xem 12 c6 2 mit v6i mbi nit ch1 6 2 doan mach n61
vao va vin 4p dung dugc phuong phép thé mit mang.

Néu & trong phuong phép dong mit mang ta ldy cdc dong dién km chay
. trong mdi mit mang 1am 4n s, thi trong ‘phuong phép th€ niit mang ta s&€ 14y
~ dien thé ciia cdc niit 1am 4n s6. Khi 3 tim dugc dién thé cdc niit ta d€ dang tinh
. dugc hiéu dién th€ giilta cdc cap niit va sau d6 dung dinh luat Om suy ra dong
dién trong cdc doan mach. Trong mang dién c6 n niit, ta chon mot niit xem nhu
n6i d4t c6 dién thé bing khong Vo =0, con (n — 1) mitvatacé (n—1) &n s6 V;
(i=1,2..,n- 1). Céc 4n V; ndy 1a c4c lugng dai s6, c6 thé am hay duong.
o

| 12A-PPGCBTMD1C -



Blét céc Vita tinh duoc chc hiéu diénithé :
Upo'= VA Vo=V,
Upag=Va-Vp
Ta ciing nhé rﬁng hiéu dién thé llen quan dén cong cha dlén truong nhu

da né6i & phin trén, ma cOng 1a mot dai luong dal s6 cOng dugc neén ta lubn c6
thé viét : , , \

‘UAB=VA VB UAM+UMN+UNB’V61M Nbﬁ'tki
Ups =2Vo = Vo =0=Upy + Uyn + Una L

Cho du AM, MN, NB la cic doan mach chi c6 dlén tré thuan hoac la cic
doan mach b4t ki c6 cdc ngudn dién.

2. Bdi tap. méu dé tdng quét hod
. Xét mach dlen clia Bai. luyén tap & muc tren, S
(Hinh 3.20). Ta ¢4n tim dong dién trong cic -

doan mach va gidi bai todn bing phuong phip A ) R!= 120 o
th€ niit mang. ; . ' |

+ E=192V -
Fr=24Q]

Gidi o ' [JR2=3Q Rssm[] ;
Ta chon mot mit n6i ddt c6 di¢n the bing — +|'_e=12v5 N
khong, vidu mit N, Vy=0.Con lai 3 mit A,B, . [ I'r=3a
M va ta c6 3 dn 6 12 céc dien the V, Vg, Vi, - e
- Ap dung dinh luat'Kie'c;SGﬁ"thi’r nhdt cho 3 - S ‘E;h '

" nit d6 va ding cong thic dinh luat Om d6i véi

Hinh 3.20
doan mach cé ngudn dang dong dién : o

I _UAB +e
v - AB RAB
tacé:' ‘ o , ‘ ‘
e NiitA: (VA—VB—E)~+-(VA—VB)—f-+-(VA—VM).—.=0 |
CoT : / SR S " R; , R2
| | 1 | |
e NitB: \(VB——_VA+B).:—I,~*+(VB—VA).-R1—\-.1- (Vg - VN) —=0 L ()
o 1 1 Rj .
e NitM:: (VM —VA)'_ + (VM'-VN‘—C)."—~ + (VM—VN).—— =0
R TRy : oo Ry )

78 , ‘ - o " 12B- PPGCBTMBIC



- Thu gon lai :

(g (fe
§_'»(§+RL])VA +(2 ;l_;ﬁl;)v? ov=-E b
Bowfidiued
thay s6 vao: ' ” o R
(ﬁ““ili t %)VA "(ﬁ*.rli)vé ~3Vu =97
_ %-+T1§)VA+(2,L4+T%+%)VB-0.VM=—% F 3)
f%.VA—O.VB+(;+;+é)VM 132, . i )

Khong khé khin 14m ta c6 thé gidi hé phuong trinh bac nhét nay vé tim du'dc
cic dlén thé : VA = 13V VB = —IV VM =10V. .

'D)'dosuyra
AB'_VA*VB_13.—(—1)_
IR = K= =1,17A
Cam_ Va-Vy 13-10
I = =T 1A
©NB_Vn-Vg_0-(D _
;IR3—‘R3’—.1_.1A
MN_VM—VN_IO_O_ ‘
I = YRR 1,67A
IBA=VB—'VA+E=-1—13+19,2=217A'
- E rl 24 e )
| N VN—VM+e 0-(- 10)+12 _ oo
. r2 3 i

Két qua tring véi cic phuong phdp giai khic.
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Nhdn xét : Goi nghich ddo cia dien tréy 12 do dfn G : G ;.%. |
Dién trd do bing 6m (Q) thi do din do biing siemen (Q ")
Ta th4y hé phuong trinh (2) c6 nhiéu diém dic biét : :
- @ He s6 ciia cdc n s6 V,, Vg, Vy c6 dang téng cic d6 din lien quan dén
“c4c niit A, B, M. Céic hé s6 d6 c6 tinh d6i xing khi viét ching dang ma tran. *
e C4c heé s6 trén dtrang chéo chinh cé ddu duong va la tdng do din cua cic
doan mach n6i vé6i niit tuong img.

-

(1, 1,1} (1, 1) 1

(24 12 3 \24 12) 3
—-—-,-1--+.l. B ..1_+L+l 0
| (247 12) \24 1271 - °

1 - 11 1
.-—-3- o 0 | (§+§+g)d

o C4c he s6 ngoai dubng-chéoéhinh c6.d4u am vdi téng d6 din chia cd¢ doan
mach n6i mit dang xét v6i céc mit con lai va d6i xing qua dudng chéo chinh.

e V& phii 12 téng dai s6 c4dc "dong doan mach” ctia cdc doan mach néi v6i |

~ miit dang xét néu ta tudng tugng chap hai ddu céc doan mach nay lai.

- Cac nhan xét quan trong trén gitip ta tdng quét hod bai mén cho céc trub‘ng
hop khéc.

;o

3. Plnwng pllip tlné' nit mang

a) Trong mang dién bat'ki c6 n nit v6i céc yéu t6 trén-cic doan mach (dién |
trd, sudt dién dong) da biet, ta c6 thé 4p dung phuong phép th& nit  mang dé giai
theo trinh tir sau day.

e Chon mot mit 1am niit n6i d4t, cé dlen thé bﬁng kh0ng Ta cén lai (n -1)
it vaco (n— 1) 4n s6 1a dién the ciia céc nut nay: V;(i=12,.,n-1). |
e Talap (n— 1) phuong trinh bic nhat cha cdc dién thé mit mang nly bing
- céch 4p dung dinh luat Ki€c-s6p thi nhét (t6ng dai s6 céc dong dién tr moOt nuit
di ra luon bing khOng) va dp dung cong thitc dinh luat Om d6i vé6i doan mach c6
Usp t e)

Ras

nguén dang dong di¢n (I AB =
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" & Giai hé phuong trinh ta im dugc dién thé céc niit mang béng céc phuong'
phép dai s6 quen thuOc  hoic ding phuong phdp Cra-me.

© e dién thé céc nit ta tinh dugc cc hiéu dién thé, dong dxen trong mdi
. doan mach. ‘

b) Ta cé thé thanh lap hé n-1) phuomg trinh cba.-(n — 1) 4n s6 12 dién thé
ciia (n - 1) nat con lai sau khi chon dién thé & mot mit 1a bing khOng Ap dung
vamé rOng c4c nhan xét & trén ta thanh 1ap dugc :

N

\ "

: Gl IVI ,+ 612V2 +... + ,Glyn_IVn_l = Il
, : . *
G2‘1V1 e G22V2 “+... + GZ,n—IVn—l = 12

- N N » — *
Gp11V1 + Gp12Va +ee + Gpgn Vi = Iny

Hoac viét duéi dang ma tran : |
| | Gl_l_r Gr2 i Graa ||V | I
G, | Gy o Gopg || V2 _ I 3.5)
Gon Gz - Gaoaa Vo1] _I:?;d
' Viét gon lai theo quy tic hhan ma'trQn : ,
[G,,][V]- [I 1 | , - B5)

Ma tran cic hé s6 [G ] 12 mot ma tran vuOng déi xu'ng (n - 1) hAng, n-1)
cot. Céc y€u 16 trén dudng chéo chinh G;; luén duong va 1a téng do din clia cic

doan mach n61 vao niit thit i c6 dién thé' V;. Cic yé€u t6 ngoai du'b‘ng chéo chinh
luOn c6 gid tri am va déi xu’ng nhau qua du'o’ng chéo chinh :

G; =G; <0 vél i#] . _
~Trong do IG I 1a 46 din clia doan mach n6i nit thu i dang xét v6i mit thit j
c6 céc dién thé V; va V

Cic yéut6 I| & ve' phéi clia hé phuong trinh 12 t6ng dai s6 céc "dong doin
" mach" & céc: doan mach n6i véi ndt thit i c6 dién thé V;, khi ta tu'(!ng tugng chap
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hai-ddu doan mach dé. "Dong doan mach" s& 14y dﬁu duong (+) néu cuc duong

(+) ctia nguén trén doan mach n6i véi nit dang xét, ngugc lai sé 14y ddu am (-).
Néu doan mach nao c6 nhiéu ngudn nhd méc n6i tiép thi ta rit gon dud vé ngubn
tuong duong réi méi xét “dong doan mach". Doan mach nao khong c6 nguOn thi

,ye'u t6 dé. bﬁng khOng '

¢) Gii hé phu‘ong trinh trén, ta c6 thé dung céc phu'o’ng phép quen thuOc
nhu phép thé, cong hay trir v€ vé6i V€... néu s6 phuong trinh va s6 4n s6 nhd.
Néu c6 nhiéu phuong trinh ta diing phuong phap dmh thitc Cra-me nhu da nhac
& muc truée :

 Tinh dinh thiic A cha'ma trén céc he 56 : A '=,"’|_Gij|.

e Tinh dinh thitc A, cbha ‘ma tran cic hé s6 sau khi thay cot [I 16 vé’ phai vao

- cOt thit i cha ma tran cic hé s6.

IR, ¥
V\ z : = _1_ - : .
ataco: Vi A o
Sau khi da c6 cac dién th€ cic nut ta suy ra hléu dién thé cha cdc doan mach
va tir d6 6 thé tinh duoc cu'o‘ng d6 dong trong cic doan mach.

d) Sau khi da xét hai phuong phép : phuong phip dong mit mang va phuang
phép th€ mit mang, ta c6 thé dit ra cau héi : nén chon phuong phép nao trong hai
phuong phép c6 nhiéu nét g16ng nhau nay.

- Pdu tién, ne’u mang dlén khong phing thi phai dung phuong phip thé nit mang. -

Néu 1a mang dién phing, thi. phai chon phuong phip nao nhanh gon hon. Ta
thdy ngay néu, s6 &n va s6 phuong trinh cang ft thi cang t6t. Nén ta phai so s4nh » |
s6 m.cic mit mang va s6 (n — 1) niit doc 1ap. Trong Bai tap miu dé téng quét
hoé trén day ¢6 m = 3 mét mang va n = 4 nut, tiic 1a n — 1 = 3 dién thé nit cn
tim. Do d6 hai phuong phép khong kh4c nhau nhiéu. Nhung c6 nhing bai ma m
va (n - 1) chenh nhau 15 rét thi viéc chon mot phuong phép nhanh gon hon Ia

- cén thiét. Dién hinh 12 loai bai n doan mach ciing néi song song vao hai niit. Khi

dé ta c6 n — 1 mét mang; ma chi cé 2 miit titc 1a chi con 1 phuong trinh ‘dé x4c
dinh di¢n th€ mot nit con lai sau khi dé chon mot nit Jam méc c6 dién the b?lng
khong. RS réng khi d6 ta nén chon phuong phép thé€ niit mang
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e Bdi tép mﬁu

Dung phucmg phéap thé' niit mang tim lai cong thu'c dmh luat Om cho mach |
, km don glan (H‘mh321) , .

Gzaz Chon Vg = 0. Ta cOn mot phucmg trinh :

1 1 *
Gy Va= (; +,§') Va=1 =

| | ER a5 Vw-Vg E
: - 8- VB = R)I
Suy ra : Vi r+R':IR ==} “TIx I= E= (r+ )
R,=5Q °
{1
1+ E
r
A ' B
1 R .
el S ® S
R,=100 N R,=5q
- Hinh 3.21 Hinh 322
oBdthpméu |

Giai lai Bai tap miu dé t6ng quét hod & muc dong mit mang bang phuong‘
phép th€ niit mang (Hinh 3. 22).

Gidi : Ta chon mit M 1am mit tlé'p dﬁt v6i dién thé€ bang khOng Vm = 0.
Dénh s6 thi tw cc mit A, B, N1a 1,2 v 3.

- Ta lap ma tran [G;].

L1 1 1.1 1 _5+2+41 4 __
T tRTR, 25T 10 T -89
1 1 1 1.1.1_7 -1
1 1 1 1.1, 1 _ 4 -1
G33_R2+R3,+R4_10+5+2_5_O’SQ

Goe-to_l_ 42-c
12 Rl 5 ." 21
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Gy3 —'R—Z':'T“ 1—613
st—'-%  § =-0,2= 032
I, é+%=}§=9A
L =‘4:.%=f%=-9A |

MI;-?=-'-O o

Tac6'he phuong tﬁnh cha 'V, A VB YN |
Gy Va +6i;Vy + GyzVy = 0,8V, —0,2Vg —0, Wy=9=T
GyVa #6yVp + GV = 02V, +1,4Vp ~0,2Vy = 9=T,! (1)
| GyyVa +GapVg + GagVy = ~0,1V, = 0,2Vg +0, BV =0=T5
Giéi he phnrong trinh bic nhat (1) ta due : |
V, =14V Vy=9V; Vy =4V

Suyra: S ! : ,,
138 = VAR"I»VB’ = 145' 1A
"1’“ vAkzvﬁ =»14184 =_'1A‘
IBN 'VBvR_;,v"‘ _ 9; 4 _ 1A ;
xgji = VNR:M- 42 0 _oa-
! Igﬂ? \ ;ZA‘+E _ 9'513f1s A

e . 5] 1 : 4 )



m Bai luyén t&p

Gidi. lai Bai luyén tap 6 muc cdc dinh luat Kiéc-s6p b?mg phuong. phép thé

nut .mang (Hinh 3.23). -
‘ . _ 1QP . (MP _ NQ - 1A..
ps: Iy =1 =7A; I --.—A IRA,—}lA,‘
' 59 N
= I =6A.
M R=20 N +1.9, = 18V
» {3 Tr=60
E=57,6V |+ e 12v +1.6,=3V |
-+ 120 Ap——-=h B
r1=2,4n "l’]Rz ’ "'-|-2=3Q - R <{ r,=3Q
. r——| ‘ +].6, 7 16v
' P R3=2n Q PRSI |-r3=‘2“» T
Hinh 3.23  Hinh3.24
‘@ Bai 1ap méu - . -

Gidi lai Bai tap miu cu6i cing cia chuong II bing phuong ph:ip the' nit
mang. Sau khi thu gon mach dién ta c6 so d6 nhu Hinh 3.24.

- Gidi. Mach chi c6 2 niit. Chon Vi = 0 ta chi con mot 4n s6 V, vi mot
phuong trinh qud don gi4n : G, V, = I

Vvei: o
Gn=%'¥%y+é—=%+%+%=1n“
V@,Yf: V . VA=(§£1 #IZV'-
o Suy;'.a: : 12A=YB‘:5+C1=Q—12+1‘8=1A \
I?ZB=VA :;B-sz 12_‘_;)%5?34\,'
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mBai luyén tép

A _Vg-Vate; 0-12+16
ey . )

=2A

Gidi bing phuong phap th€ niit mang cho loai bai nay 12 tién' Idi"nha"t nhanh
- gon hon ca phuong phip dbng mit mang hoac phuong phap chéng chat dong
di¢én hoac phuong phip dinh luat Kié€c-sop.

+1.6,= 48V
‘Gidi lai Bai tdp miu & cubi chuong II : 1'r3=sn
bang phuong phép the niit mang (Hinh 3.25). ' R,= 120
S-PA —6A-TABosA:. ABo1a  At—T— B
DS: ' =6A: I57 =5A; [T =1A. -
' : ‘ J .l el--*"BV, >
: ‘ i Ty r,=40
* BAi 1p tréc ngh‘fem 40 ‘ " Hinh325

Chon phét biéu dung vé phuong phép thé’ nit mang.

A.
B.

C.

Phuong phap thé niit mang chi ding dugc cho cdc mach dién phéng ‘

Mang dién c6 bao nhiéu nit thi bai to4n c6 bay nhieu 4n s6 va phai thanh' '
1ap hé bdy nhléu phuong trinh. = »

Cic he s6 G ‘cha he phu(mg tnnh cé do’n vi do Iaom (). _
Ma tran [G,J] cua céc he s6 trong hé phuong trinh 12 mot ma tran vuéng
dei xu‘ng Gj; G va dmh thitc khic khOng A= lGlll # 0. Hay néi khéc di

‘ma trén. [G]cécap(n—1)v5.cungcohanglé(n—1)v0'1nlés6nutcua o

mang dién.

PS:D.

* Bdi tap tréc nghiém
Tim phét biéu sai vé phuong phép the it mang.
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A,

Mang dién c6 n nit thi ta chi c4n thanh lap hé (n—1) phuong tﬁnh bac
nh4t véi cic 4n 1a dién th& cha (n — 1) niit con 1a1 sau khi chon dién thé |

- clia mot niit 12 dién thé n6i dat bang 0. ‘ ‘
. Ma tran céc he 56.[G;j] clia he phuong trinh 12 ma tran vuong phan d6i
xing Gy = -G;; v6i céc yéu t6 Gj; c6 thit nguyén ctia d6 din, nghich dao

chia dién tr&va do bing-don vi Q .



C. Ci¢ yéu 6 G, trén duong cheo chinh clia ma trin [G ;1 luon: duong va ala
tdng d6 din cia c4c doan mach ndi vao niit thd i c6 dién the V;.

' D. Cic yéu t6 I ] vé' phai clia hé phuong trinh viét duéi dang t1ch ma tran \

[GIJ][V] = [I ] cé thu' nguyén dbng dién 1a téng dai s6 cic dong doan

 mach tuo’ng tu'o’ng cua cdc doan mach n6i vao nut thi i khi xem nhu' hai
d4u ciia cic doan mach d6 chap vao nhau. :

 PS:B:

V — PHUONG PHAP TE-VO-NANH
1. Mé ddu
" Dé tinh cuong do dong dién qua mot dién tr6 tdi R, trong moét mang dién

phu'c tap, ta c6 thé ding cic phuong phip néu trong cic phdn truc. Tuy nhién
khi gia tri dlen tro tai R, thay déi thi van dé tr& nen phiic tap. B&i vi v6i méi gid
trichaR,, ta lai phai 13p lai bai todn, 13p lai hang loat cong viéc twong tu nhau.
 Phuong phap Te-vo-nanh cho phép thu gon, don gidn cong viéc phai lam di
rdt nhiéu di gid tl'l dién trd tai R, thay déi. D6 1a thay th€ toan bo phan
mang dién n6i véi dién tré tai R, bang mot ngudn twong duong khong déi (E, rT)

(Hinh 3.26). Khi d6 véi méi gla tri dién trd tdi R, ta tinh ngay dugc dong dlen di
“qua nhd cong thitc don glan quen thudc

(3.6)'

‘Tham chi ta c6 thé vé s&n dé thi It(Rt) dé tim I, tuo‘ng tng khi cho gxé tri dlén
»l‘rdtél R, (Hinh 3. 27)

Hinh 3.26 | . © Hinh3.27 |
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2. Plnmng pllip Té-vd-nanll Y

a) N6i dung cda. phu'dng phép Té-vo-nanh cho phép ta tinh duqc céc dac
;tnmg cha nguOn tuong ducng (Er, t7) hoic do béng thyc nghi¢m céc gid tri ndy.

- ® N¢gi dung I: Sua't dlén dOng Ep cha nguén dlén Te-va-nanh chinh 12 bang

theu dlen thé U AB cua mang dién khi mach hd; tu'c 1a khi théo bod dxen trov taiR,: |

Er UAB(machhé thaobbR,) ARERREET R T (3 )
~ Trong so d6 mach dién, ta thio b6 R, va dt‘mg cic phucmg phép di bist dé
tinh Upg- D6 12 Ex (Hinh 3.28). -

Bing thyc nghiém ta c6 thé do dugc glé trr Er nay Ta théo bo R va' ding
mot von k€ 1f twdng c6 R, = oo d€ do U, khi d6, s6 chi von ke chfnh IE] suét dién

- dOng tuong du(mg Er Uy= Er

Mang A.Ev’ o 1 IV\lang A.ng '
‘ :'dlen B,-. oo, - : didn Bl 0
Hnh328  Hinh3.29

o Noi dung 2 : Dien trd trong ry clia ngudn tuong ditong bing dién trd Rp
cia "mang di¢n chét” nic 12 dién trd twong duong cha mang dién sau khi thdo bd
dien trd tai R,, nhin tir hai ddu A, B, khi céc nguén trong mang dién c6 sudt dien |
dong bd di, cho bing khong t4t ca.

Cho c4c suit dién dong bing khOng, ding céc phép tmh mang dién trd da xét
v} chuong I ta sé tinh dugc R AB» d6 chinh la 1y : 17 = Ryp (mang che't)

Bang thuc nghiém ta ¢6 thé do dugc gid tri rp ndy. Ta thdo bo dién tr(’r t.’u R,
. va diing mot ampe k€ 1f tuéng c6 dién trg khong déng ké do vao hai ddu A, B

(Hinh 3.29). S6 chi cha ampe k& i tuéng chinh 12 dong doén mach cua ngubn ‘
tuong duong

Cqon -Er
E 19 Idm ~
Tix do ta cé dlen tr& trong rpcua nguOn tuong du'cmg Te- vu-nanh

' Er _ U,
et et

dm

(.8)
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b) Trong mot s6 trudng hop don gian hoac khong phiic tap 1im, ta d& c6 thé
‘thu gon mach di¢n, dwa vé nguén tuong duong béng céc cich da xét & chuong II
" nhu : dua vé€ nguén tucng duong clia cdc ngudn dién méc néi tiép, song song bt
K, dua mOt dién tré mic n61 ti€p hoic mic song song vao trong mot nguén
dién...

' Tuy vdy trong céc truérng" hop phic tap khéc, cdc phuong phép trén vin
khong gidi quyét dugc. Ta phdi ding phwong phép Té-vo-nanh. heic bing tinh
to4n hoac bing thuc nghlem dé tim ra Er, rp va tir d6 tinh dugc dbng qua mot
- dién trb tél R, c6 thé c6 glé tn R, bién thlen |

- Tircong thic : It = -

- Ta nit ra dugc mot ké’t luan nhu sau : Trong mof mang dién, cuong d6 dong
dién qua mot dién tr& dang xét R, khong thay déi chleu ma chi thay déi do 16n,
_dircho dién & R, c6 nhod di hay 16n 1én bat ki.

Phuo’ng phap Te-vo-nanh c6 tdc dung khong chi khi cén tinh cufmg do dbng
qua mot dién tré R, c6 gid tri bién thlén ma ca khi cin khao sét hi¢u dién th€ hai
ddu di¢n tr6 do

- R = ETRt
Up, —’EiT -l = —y
e s e e oo EAR
Hodc khi khéo st cong sudt trén R, ndy : & =
RS B Y (r+RY)
o Bai tap mﬁu ' ' | ‘ -
Xét - lai mach dién & B%u tap méu céc muc o e 0= 9V
truéc cho trong Hinh 3.30a.. SN L ki B S (8
+ v
a) Tim dong dién qua dién tr6'R3 trong céic = =10
trudmg hop Ry; = 5Q; Ry = 2,50 ; Ry3 = 0,5Q. o L[R2
b) Tim R; d€ cong suit toi nhiét trén R; 12 [—4- a
cuc dai va tmh cuc dai dé. ‘ R,=10Q N‘
Hinh 3.30a
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' Gidi - : :
‘Ta diing phmmg phép Te-vo-nanh. Dé tim Br ‘'ta thdo bd Ry va tinh UBN
(Hinh 3.30D). D‘ét dlen thé VM = 0 ta co phu'ong trinh tim- VA bing phu'ong

hé 'th€ mit man ' ,
phap g _ ‘ o R}is,n
1 1 1 ), _E e =
(1 L) ,18 9
' Suyra: o ,
IABM VA _'VM ‘—C _ 14—0—9 _EA
) IANM’ Va - VM 14-0_7,
R:Rs "R, +R, 10+2 6
5 © 59
g
UNM= 2'€=§V
Va U U U 9 _T_75v
Ay : Er= BN = B+t Umn="¢—3 =75V Hinh 3.30b

v6i cuc du'(mg n6i véi B. Pé tim ry ta thdo bd R; va cho E=e=0.Chiy réng ta
c6 mot mach ciu can bing, c6 thé bd rl =2Q diva de dang tinh duoc :

©m=Ray= R, +R) [ (5 +RY = (5 + 10) // (1 + 2= 35-, =250
‘a) Tinh dong qua R; trong céc trudng hop : ) ' | o ‘
, 'R31v=‘SQ | I?{"’ = - ETR” =3 ; .3 5° = 1A (nhu két qué cu) |
Ry =250 1§§ = %;52—5 = 1,5A '
R;=050 I 15 _25A

=25+05
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b) Day 12 bai toin -cong ‘sust mach
ngodi cyc dai di né6i dén & chuong II.
Cong sufit toa nhiét trén R; dat cuc dai
khi : R3—rT—ZSQ(Hinh33Oc) '

Gid tri cuc da1 cua cOng suétla:

o o Hinh 3.30¢
_Et _ (19 =5,625W BRI ,
4ty 42,3

7"3

max

® Bai tap. mau

Cho mang dién nhu Hinh 3.31a. Tim cudng do dong dién qua dién tr& R kh1
R, nhan cic gia tri sau :
R, =1Q;R 2—3Q Rx3-7Q
Gidi
' Ta ding phuong phdp Té-vo-nanh. D&
tim Ep ta thdo b6 R, va fim U,y khi mach
" ho (Hinh 3.31b). Dong dién do e, phat

“trong ma_lchkinelAM la: v
I e - ' 12 '_i
1e 5 +R| +R, 1.+5+~3“3

Suyra' UR —IR2—%3 4v

Vay nén : ’
‘U'AB=UAM+UMB=4— 10=_6V

Tic 12 E; = 6V va cuc duo‘ng cua :
nguén tuong duong n6i véi B, cuc am n6i #’
M

v6i A. ; r=
Ta tinh dién tr& trong twong dwong It
bing céch tinh R,p sau khi théo R, va cho o
ey, €; bing khong. “ b
Rap={[ryntR,)/Ry] ntr} | " Hinh331
. ={[6//31nt1} =30 =1,

1

r2-1Q :
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~ Tacé mach dlen tuang duong v6i ngudn (Er rT) Vc 6 Hlnh 3. 31c v6i dbng I,
qua tai R trB sang A:

, 1’36: E _ 6
' 1 +R, 3+R; ’
R, =1Q 1‘,3;5:-3—6+—i=1,5A o | 'f%:;;%._
eR, =30 1",3:‘:.5/_%=1A '
.R =7Q I'BAz-——?——‘-f-_-VOﬁA C Hmaste

I I

mBailuyentdp | B
Gidi lai Bai tap miu & cubi chuong 1| bﬁng phuong phép Te-vd-nanh véi cdc -
- gid tri thay déi cha R, (Hinh 3.32): '

R =1, SQ (nhu d4u bai cu)

R -250
R -SSQ '
DS:Er=8V: r-r-259  Resa
Y +6V 2Q ,
1 v 19 A
A g g
B — 16V
R, ©C +'o8a |
Hinh 3.32 _ ‘ Hinh 3 33

. mBailuydnidp

Xét lai mach dién ctia Bai tap miu trén nhlmg cho Rz btén tluen Dhng
phuong phédp Té-vo-nanh. ,
a) Tim dong di¢n qua R, trong céc trudng hqp sau:
: 25 _ 40

R21.= IOQ;R22= 7 7
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b) ’I"im R, dé cOng sudit toa nhiét trén R, cuc dai va tinh cyc dai d6.’

20

bS: ET V rr==0Q; "“‘"-145th1R2—rT

" Bai t&p tréc nghiém

7

L

Chon phét biéu diing vé phuong phép Té-vo-nanh.
A. Phuong phép Té-vo-nanh chi ding dugc cho céc mang dlén phing khong

B.

c6 cic doan mach bit chéo nhau.

'Phuong phdp Teé-vo-nanh rt hiéu qua va tlen 19i khi cdn khao sdt cui'mg

do dong, hiéu di¢n thé, c0ng sudt tod nhlet trén dién tr& R, c6 gid trj
bién thién. Ta chi c4n tinh mot 14n ngudn twong duong (Er, rT)

Khi gid tri R, bi€n thién, chiéu dong dién khi R, nhd thi nguoc voi chléu -
dong dién qua R, khi R, 16n. '

Céc dic trung By va 1y clia ngudn dién Té-vo-nanh twong dwong 'khOng

- thé do dugc bing thyc nghiém, chi c6 thé tinh ton dya theo céc phuong

phép gidi mach dién da khio sét.

DS:B.

* Bai tap tréc nghiém
- Tim phat biéu sai vé viéc x4c dinh nguon dlén Te-vor-nanh tuang du(mg
A. Suit di¢n dong Ey va dlen tr& trong ry dugc x4c dinh con twy thudc mién

B.
~ hai di€ém A, Bma R, vita thio ra.
C.

bi¢n thién cia di¢n trd tai R, l6n hay bé.

Mudhn tinh Eq ta théo bd R, khoi mang di¢n va tinh hi¢u di¢n thé UAB cla

Muén tinh ry ta tinh R 45 clia phén mang dlén con lai sau khi thio R,

khoéi A, B va cho cédc sust dién dong clia cic nguén bing khong tic 1a
R,p cia "mang dién chét",

Diing von k€ I tuéng do vao A, B ta c6 Uy va diing ampe k€ If tuéng do
vio A,Btacédl,. Khi dé Ey =Uy varp= EIJJ— Do 1a phuong phéap thuc
A ; .

nghlem dé x4c dinh Er, 1y cha ngudn dién tyong duo‘ng

bS:A.

13A- PPGCBTMDIC
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v1 PHUONG PHAP No()c TON
1. Mé ddu

Vin dé dat ra & day cung g16ng nhu & phuong phép Teé-vo-nanh. Ta cén xéc

-dinh déng dién qua dién trd tai R, trong mot mang dién ma R, c6 thé nh4n nhiéu
gi4 tri khdc nhau. D& trénh viéc 13p lai nhiéu 14n cc tinh todn twong tu ‘nhau méi

khi R, 1y c4c gié tri khdc nhau, ta thay th€ toan bo phin mang dién con lai bing
mot nguén tuong duong. Trong phuong phép ‘Té-vo-nanh ta ding nguOn thé

- twong duong (Er, ry). Con & phuong phdp No()c tOn ta dung ngudn dong tuong
duong (I, ry)- Ta c6 thé tlm nguOn dong Noéc ton (IN, ry) nhanh chéng bing

cach xuét phat tr (Eq, 1) cha phuong phap Té-vc—nanh va st dung phép chuyén -
tuong duo‘ng tir ngudn thé' sang nguOn dong.

2. Ngudn thé& va nguén dong

'Trong moi mach dién luon c6 su can bing gilta ning lugng cung cafp cho
mach dién béi c4c ngudn dién véi ning lueng tiéu thu va mat mat trén céc tai,
céc dién trd. Céc ngudn dién sir dung trong thuc t€ nhu cdc acquy, pin, m4y phét
dién... c6 cic dic trung thay déi va thong thudng cic thay d6i nly rat phiic tap,
khong thay déi theo ham s6 bac nh4t (tuyén tinh) nén rdt khé mo t bing toin
hoc. Do vay trong gi6i han chinh xdc nhét dinh ta thuong khao st cic nguon
tudng hod d6 1a cic nguodn th€ va ngubn dong.

a) Ngudn thé’: Nguén thé 1f tung xem nhu c6 thé cung cdp bét ki dong dlen
ndo v6i mot hieu dién thé E x4c dinh. Cdc ngudn dién thuc t€ nhu acquy, pin...
c6 thé xem gin diing nhu mic ndi ti€p mot nguén thé 1i twong E véi mot dién tr&
trong r (Hinh 3.34a). Khi d6 véi bat ké dong I ndo (tuy theo dién trd tai mach
ngoai) di qua ngudn thé; ta ludn c6 méi lien he bac nhit giita dong dlen I va hiéu
dlen the' hai cuc U ciia nguén (Hinh 3.34b) :

- U=E-1l ‘ - - ;' 3.9
up
r 1A
—
E + : (3]
- v 'R

_ Y T

- ! , -~

: B . o 0 : 1

a) ‘ ' b) ‘

. Hinh 3.34
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Diéu-d6 twong ing véi mot dudng dic trung von-ampe thing (tuyén tinh).
Trong thuc t€ véi I nho diéu nay kha diing. Nhung v6i cic I 16n cé sy sai léch
khoi dudng thing.

Tir he thiic (3.9), ta thdy ne'u E = 0 thi doan mach c6 nguén thé chi c(‘)n T tific
1a twong duong véi viéc n6i tit hai cuc ciia nguén the 1 tudng.

“Trong pin kho (Lo-cliang-sé) hiéu dién thé giita thanh than va vb kém luon c6
gié tri khoang 1,5V. Trong acquy chi (acquy axit), hiéu dién th€ giita hai ban cuc
chi va chi dioxit ludn ¢6 gid tri khoang 2V Trong acquy kiém, hiéu dién thé giita
cuc duong kén hidroxit N1(OH)2 véi cu’c am cadimi hidroxit Cd(OH)2 nhing
trong KOH hoic NaOH luon c6 gié tri khoang 1, 25V. "Vé6i cic dong khong 16n
14m, cdc nguén dién d6 c6 thé xem 13 c4c ngudn thé If tudng.

- b) Nguén dong : Phén 16n cic nguén dién ta gip hing ngay nhu vita ké trén
N day 1a céc ngudn thé. Tuy nhién vén c6 nhing nguén dong nhu céc t&€ bao quang
- dién, pin 4nh sdng, hoic nhu mach gép (colecto) clia céc tranzito, cdc mach an6t
cua céc dén dién tir'S cuc (pentot)... v :
Nguén dong 1i tudng c6 thé cung cdp mot hiéu dién thé bat ki (tuy dlen tr&
| tai mach ngoai) v6i mot dong dién I x4c dinh. Puong dic trung von-ampe cla
c4c nguén dong c6 dang dudng thing. Dbng cung cédp rangoai I va hléu dién thé
U lién h¢ nhu sau : . .
: I=1,-GU o (3 10)
v6i G 1a do-dan ctia ngudn dong thue. 3 céc nguén thyc t& khi U 16n cé sy sa1
léch khéi dudng thang nhu vé trén dé thi Hinh 3.35a.

)

‘, | 1} L

[
'

g Y by

Hinh 3.35

NguOn dbng thuc c6 thé xem nhu mot ngudn dong. 11 tudng Iy mic song song
v6i 46 din ben trong G nhu Hinh 3.35b. ' o

. Nguén dong khong Iy = 0 tuong g véi wéc thdo bo nguén dong li tuong Ios
dé mach & do hé, nguén déng thyc chi con d¢ din G.
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| :-ie)iﬁc'ngiﬁn’m{g,dﬂmg:Ta v X
o6 thé thay mot ngubn the blng mot [,

. ngubn déng va nguoe lgi. Nban hai ] = Le=F
 vcia(39)v6idodinG: L
'v&&=iiav15tiﬁ \ - Ior = E=lg-
 1=GE-GU | —l ,
Somhvm(zw)mduqc : s |
L= GE"-hayE=rIo O 2

Tir 6 ta cé sy tmmg duong cia’ hal loat ngudn thé’ va ngudn dbng_
- (Hinh 3.35¢) : :
. Nbuw vay, cé ngum dong ta: cé thé thay béng nguén thé Nguac lal, cod ngudn

the vi du Er, rp cha phuong phép Te- vo-nanh ta ¢6 thé thay bing nguén doéng
tuangmig Ib:%:—-varN—rT |

Ta c6 thé hiéu rd hon diéu ndy khi ta xét vf dy sau day ddi mot he h6n hop

' ha; loai nguén vé mot loai (Hinh 3.35d).

=l+l

18V

i

50

Hinh 3.35d

3. Phuong pup Nobe-tén

D€ x4c dinh dong dién qua di¢n tr& tai R, ma R, c6 thé nhan nhiéu glé tri
khic nhau, fwong ty nhu phuong phép Té-vo-nanh, trong phuong phép Noéc-ton
ta cling thay toan b0 mang dién cdn lai bing nguén dong twong duong
(Hinh 3:36). Ta dﬁng c4c ké&t qua dﬂ ble't trong phuong phép Té—vo-nanh dé c6
ngudn dong :
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- Véi:
In=tr=R,p cuamang dién chét sankh: thaoboR, (choe; = 0).
IN=—?—-—~'=IA s6ch1cuaampeké’hmongdovéoABsaukhrboR
T

"Ep=U,g : s6 chi cha von k& li tuéng do vao AB sau khi boR(, macbh&
Nguén dong tuong duong cé hai dic trung 12 Ty va ry : (In. In)-

Mang
dign

L,J;
!
1]

Dong dién qua dién tr& tai R, I IR dé dang tmh duoc nho ceag thifc tmh

dong 6 nhinh ré dm da néi 6 chuong I : 12 = ———-R—l—-—IO.
R]‘ + R2 :
_E_—IN . (3.12)

§ +R[
Cong su&t trén dlén tré tai ’
2 RINR
'@R = R‘tt = T
(v +R})

. Gidi lai Bai tap méu trong muc
Iph_uong phdp Té-vo-nanh bing phwong
phép Noéc-ton. Tim dong dién qua R,
trong céc trudng hep (Hinh 3.37).




Gidi -
Ta tim nguén déng Nodc-ton twong duong. Iy = rT - R A, mach chét sau khi
thdo bd R, (Hinh ‘3.38a). Giéng nhu & phuong phip Te-vov-nanh ta tim duoc :
| ' : rN—RAB—rT-SQ | , | |
Dé tim Iy ta néi tit AB va dong qua day n61 tét chinh 1a Iy (Hinh 3.37b).

Ding phuong phdp thé nit ‘mang, ta dit Vy =0, phuo’ng tﬁnh duy nh4t dé tim .
Va=Vpla:

( 1 +_1_.+I)VA—_el__+,ﬁﬂ_

n+R, Ry L+R, 1,

11 1210

(6 3t l)VA——6—+1 VA—8V
CSuyra: A = Iypa = My —::A *% .‘=0—81+10. =2A

_ Hinh 3.37

IBA N =3 5

_ BA _ 3 .
*R, =1Q b —3+12—1,5A
e R, =3Q BA__3 5 1A

2 2 734377
*R, = 70 A = 33 =2 = 06A

Két qua hoan toan tring véi két qua gidi bing phuong phép Té-ve-nanh.
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. B BGi luyén tép

Giai lai Bai luyén tap & muc phﬁ(mg phép Te-vo-nanh bing phuomg“ phdp
Noéc-ton. Tinh dong dién qua R khl gi4 tri R, thay déi. Hinh 3. 38 V€ 50 do sau
khl thu gon mach dién. :

DS: ICA—32A Iy = 2,5Q. | | R,=50Q |
B . I
. | WSS
1.18V .
+60
| E=18vy &%
N M . al
A 4:3V‘ B . v rh=2Q r,=1Q
+"30
: R,=2Q
~ . C 4, 18V : ‘
— e —
CORy ' R=10 N R,
Hinh 3.38 | : ‘Hinh3.39

@ Bdi tap méu
Giai lai Bai tap miu & muc phuong phdp Té-vo-nanh bing phuong phap
Nooc-tbn Tinh dong dién qua R3 trong cic truong hop cho trude (H‘mh 3.39).

Giadi

Ta cén tinh cdc dac trung ctia nguén dong Nobc-ton tuong duong (IN, )

Pé tinh ry ta 1am nhu khi tinh 1y bing phuong phap Té-vo-nanh. Théo bé R3,
~ cho E =¢ =0, tinh Rgy. Dé dang tinh dugc nh(’x mot mach ciu can bang, tacod: |
CIN=25Q | |

- Pé tinh Iy fa n6i tit BN va tinh dong Iy | R,=5Q

I
qua day néi tit d6 (Hinh 3.39a). Ta ding - ‘ S
~ phuong phép the mit mang. Pat Vg = Vy = 0. £ = 18V M 0= 9V
L VY S ' ‘A } * i B
Ta<c6 .he phuong trinh tim V4 v V. —qu v F o
1.1 1 1 E []r,=20
(RI +~T1.+R2)VA 1VM - r1 ’ .
l'l rl . R4 r2 I r2 . . v
o ‘ Hinh 3.39a
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{ost-ovaJ A A
ANy 12y =8 | 2y
" Ttx do ta tinh céc déng |
: V V, 2.
_ _...A.___. ‘N .
Iy R, 3A R
NM VN VN WM __1_1
B 3A
-, _u 2
‘Suyra | I I IRZ —-'-3*' 3 3A

Vay nguén dong tudng du'o‘ng la(ly;ry) = (3A 2,5Q).

BN __ I I = 25 _,__15
Ry "Iw+R, N"25+R; '2_,5+‘R3

Dé dang tim lai ducc cic két qua cii.

| B
0R31=SQ =>I3l 2;25 = 1A. L Iy=3A Sllal |

7,5

L 2 R32 = Z,SQ = 132» = -2-,—5—;-2’—5-'—' 1,5A.

Hinh 3.3%

* Béi t@p tréc nghlem

Tim phat biéu sai vé phuong phép Notc-ton.

~ A. Phuong phép No6c-ton giéng phuong phép Té-vo-nanh 12 cl‘mg thay the

phdn con lai clia mang dién bing nguén dién twong duong khi khio sét
~ ddng dién di qua dién tré t3i R, c6 gif tri c6 thé thay ddi.

B.- Sy khéc nhau ciia hai phuong phép 12 phuong phép No6e-ton ding: nguon

th€ (Ey, rp) con phuong phép Teé-vo-nanh ding nguén dong (Iy, n)-

c Dong Iy clia nguén dong If g chinh 1a d(’mg di¢n di qua day n6i tit

hai d4u dién tro tai R,

' D. Dién tr& ™N bing dién trd R,p clia mang dlen chét tic 12 di¢n trd tuong

200

duong cha ‘mang dién nhin tir hai ddu A, B cia dién tré tai R sau- kh1 thio .

' bd R, va cho sust dién dong clia cdc nguén trong mang bﬁng khOng
bs: B. '



R Bdl 1ap trac nghiém ‘ A . v
Tim phat biéu sai vé cic nguOn dong va nguén the' tuong duong nhau -
A ‘Cic nguén dien thudng ding nhu
_ pin, acquy c6 thé xem nhu mic n6i _ B
ti€p mot nguén the If tubng c6 E  —L 31—
~ khong déi v6i mot dién trg trong 1. E.l :
" B. Ciéc pin 4nh sing, t€ bao quang | ____
di¢n c6 thé xem nhu méc song
~song mot nguén dong If tudng c6: L = : Hinh 3.40
khong déi véi mot dién tré trong r. ‘ '
C. Mot nguOn thé’ (E, 1) cb thé thay thé bing nguOn dbng dTo» r) véi Io - Er
(Hinh 3.40).

D. Mot nguén dong (IO r) c6 thé thay th€ bang nguén thé (E, 1) v6i E = Ior
- Ps:C. ‘

VI-HAI BAI TAP VAN DUNG GIAI BANG NHIEU PHUONG PHAP

Ta xét hai bai tap 1am vi du vé wec van dung cic phuong phdp khic nhau (di
it hay nhiéu) d€ gidi. Cic két qua hoan toan tring hop néi 1én ring céc phuong
'phép 1am dé6 déu diing. Tuy nhién c6-phuong phap phu hop véi bai todn khién 10i
-, gidi nhanh gon, d& 1am. Ciing c6 phuong phép 15i giai dai hon. D sao mot bai
todn dugc gidi bang nhiéu cich da givip ta nhin nhan v4n dé toan dién hon, gitip -
ta cling c6 khic sau céc phuong phép da biét, m& rong kha nang van dung vao

c4c trudng hop khéc. o) day ta xét hai vi du. Ta bo qua viéc thu gon mach dién

nhu dén céc nguén dién va cdc dién trd n6i ti€p v& mot ngudn tuong duong
Mach dién coi nhu di dugc thu gon 16i.

A.BAITAPMAUSG1 - ; A
Cho 'x\nach di¢n nhu Hinh 3.41 véi : | : We R J_,;z
¢; =36V =3ey; 1, =R =21, =60 ] T I’z
~ Hiy xéc dinh hi¢u dien the U AB V2 | B )
cudng do dong dién trong mdi nh4nh. o - Hinh 3.41

Bai gidi : Ta phan tich mach dién va thdy ring day Ia mot mang dién phing
khong phic tap, chi cé hai nit mang A‘,B ; ba doan mach 1a ba nhdnh méc song
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boc

hon-

cic

hai mét AclBezA

song AelB ARB, AezB hai mét mang AelBRA AezBRA va mOt vémg kin bao . ,

‘ Sau day 12 mot s6 c4ch gidi b?mg céc phuong phép khic nhau theo thit ty dd
gi6i thiéu trong tap sdch nay tr phuong phép dinh luat Om cho dén phuong phép

Noéc-t6n. Kinh nghiém cho thdy viec cdn lam ddu tién'1a cho céic s6 lieu cu thé

clia dau bai 1én so d6 hinh v&. Dléu d6 sé tiét kiem nhiéu thoi gian va cOng s\c,

thé nita con trach dugc nhlmg sai s6t, nhdm lan khi tmh todn.

1. Phwong pluip dlnh luat Om véi biéu thive hiéu @ién thé

Ta dat tén va chon chléu dong dién trong

nhanh nhu trén Hinh- 3.42. Viét bidu thitc > r—>
+_|_°1 =36V ° _

Ap dung dmh luat bao toan dong dién cho nut A Il =L, +I3
Thay (4) va (5) vho (6) ta- duoc ‘ |
L =8-2L,+6-1 =>'11,=.‘3,5A‘

Tir d6 tinh céc 4n con lai: L, =8 — 21, =8 ~2.3,5=1A
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3_6 4 =6-3,5=25A
.UAB = RI3 = 6.2,5 = 15V

3) -

hieu dién thé U,g theo dinh luat Om cho . +[%=3  eq eV
- doan mach c6 ngudn cho timg nhédnh, tac6: - T’ =6 | 1r=30
Nhinh1:Ti A dén Budichidul, vagip B
cuc (+) cua e; trudc : Hinh 3.42 ‘
UAB‘ +e,—1ql; =36 - 61, )
. Nhénh 2: Tu A de'n B cuing chiéu I, va gép cqc‘ (-i-) cﬁd.cz truéi : 7
 UpgmtestnL=1243, @
‘ Nhanh 3:TirA de’n B cﬁng chléu I3 ‘ |
| Upp=RL3= 613
| 'fmn@ ()v6i @) taco: 36— 6L, = 1243, =>L=8-2 @
Kéthop (1) v6i (3) tac6 : 36 — 61, = 6I; -513:’6—1, NG
©



2. Phuong phép dink Ingt Om véi biéu thie dong dién.

Ta dit tén va chon chiéu cho cdc dong dién nhu & phuong phép trén. Vi€t
biéu thic cudng d¢ ddng dién trong timg nhénh theo hi¢u dién thé Upp: ta 06
IBA \ UBA + € _ —UAB + 36

= 1
o Uag | M
IzAB - UAB —,32‘= UAB -12 ' | - N (2)
: 1% \ 3 _ \
- 1AB _Uap _ Upg . | -
g -Yas _Us . 3

Trong nhénh 1, theo chiéu I; di chon thi nguén e, 1a phit dong nén l4y +¢,.
Nguoc lai & nhénh 2, theo chiéu I, di chon thi nguOn ¢, 1a thu dong nén lay —e,.
~ Thay (1) (2) (3) vao hé thiic bao toan dong dién & niit A tacéhd:

II—I2+I3
U U U
. _—AB = —AB _ —AB
T T0=T3 4t
l+1+l U 6+4=10 15V -
3 6 6 AB < AB=
Tir d6 ta tinh cécéncon,lgu.
_—UAB+36__—15+36__21_ ,
L= e 2 - =35
_Upp-12 15-12 .. -,
L=t —=—5—<1A
_UAB 15
L= 6 - ¢ =2,5A

Céc gid tri cudng do dong tim dugc déu duong ching té chiéu clia cac dbng
dlen chon ban d4u 12 diing.

' 3. Thu gon hal nhénh 1 va 3 vé mét ngudn titong duang (Hinh 3.43) °
Dién tré trong r clia nguén twong duong (E, 1) : ' AL

'l——1—+—1- 1+1=>r 3Q \ oy
r . R 6 6 T +|E=18V 4]e,=12v
/ | = =30

Sudt dien dong E ciia ngudn twong duong : \ lr 3 I'z

_[&,0) _36,_ . B B
E*(rl+k') r=%-3= ISV' _ Hinh 3.43
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con

V61 nguén tmmg«dumg (E =18V, r= 39§thay .cho hai nhénh 1 vﬁ 3* ta chi
mot mach kin. Tir'd6 ta tinh ngay duoc I, va U AB' -

‘IAB' E 62 18 -12
v r+r2‘ 3+3

- 1AL'

. Quaez' UAB—I2 I +e2—13+12-—15V
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HoacquaE UAB-—12 r+E (—1)3+18-—15V

C6 U ,p ta tinh duoc I va I3 theo dinh luat 6m cho doan mach ¢6 ngudn

ma_Upte _Uppte ~15+36__2_1_3'
h L L .. 6. 6 ’5A

am_Uns _15_,5,
15 SR 2,5A.
4. 'l‘lm gon hal nllénh 2 va 3 vé m&t nguﬁn tuong dltdllg
Di¢n trd trong r cia nguén tuong duong (E, ) (Hinh 3.44):

1— 1 +-—1-=_1.+1=-!- =r1r=2Q

r , R 3 6 2
Sut dien';mng E clia nguén‘tucmg duong o
. i ’\ . ~ ‘!2 A
E=[Eb+°)r~22 v
n R 3 . sle,=3v JE=8v
Jo-6a Treza

Tir 46 tinh dugc :
R R T il : ' B .
IIBA =e] E=368=‘%§=3,5A - . =
n+r 6+2 8 e

Upp=Upgp=Iyr +E=352+8=15V
C6 U g ta tinh I,, I; theo dinh Tuat Om cho doan mach c6 nguén

" p_Usp-¢ _15-12_ .,

1 3
@ - U{: - '1'55' =2,5A



5. Thu gon hal nhanh 1 va 2 vé mét nguén umng dvong
Dlen trd trong r ciia nguén tuong duong (E r) (Hinh 3 45)

1 1.1 1 1 1
’.;—g'ly';'z——'g-f-'g—'i-:)r ZQ

Sudt dién dong E ciia nguén tuong duong :

E=(El—+e—2).r=(36 12)2 2ov
. rl . ~l'2‘ 6 3 A

Hinh-3:.45

f ;Hléu dlen the U AB':
UAB-—RI3—625— 15V

Tir u, ag ta lai tinh duogc dong dien qua e, va e, nhd dinh luat Om cho doan
mach c6 nguén : :

B A_Upate _-Ups+e =—15+36_31__3SA
‘l 1'1 ) - rl 6 ] 6

‘ 2 ‘

6. Thay ca ba nhénh bing mot ngudn tuong du’ang mqell hd
My wilf)

~ Dién tré trong ciia ngudn twong duong :

 Sust dién dong E/;, cha nguén tuong duong . 7
(2, 0), (3.2, Nisoisv
Vi ngudn (E///, r///) dé mach hénén : UAB = E”/ =15V.

" C6Uppta tinh duoc dong trong m61 nhénh nhb dinh luat Om cho doan mach
cb ngudn
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L=

‘ . 6 "'35A

o Uss=p _ 15—12 1A‘ ,
. T2 ‘. 3

aB_Upp 15

I3r =—AB - = =25A.

N 7. Plnnmg phép dlnh lnﬁt Kiéc-sﬁp

o Ta’ cung dat tén va glé st chiéu dong dién trong céc nhénh g16ng nhu trén.
Tacé 3 dns61;, I, I3 va c4n thanh 1ap 3 phuong trinh. Mach di¢n c6 n = 2 niit,
ta thanh lap du‘dc n =1 = 1 phuong trinh dua tren dinh luat Kiéc- -s6p thi nhit :

L=hL+l, N (V]

- Con thle'u 2 phuong trinh. Ta chon 2 vong km doc lap va viét phuong trinh
dinh luat Kiéc-s6p thd hai. Vi du ta chon vbng kin Ae;BA va vc‘)ng km 16n

AeBe,A,taco:

gL +RI; =¢; ., fenren=36 @)
Te@w@rnitra:  L=8-2I,
: , v 13 = 6 - Il \
+ Thay vao(1)tacé:

11—12+I3-8 24, +6-1; = 11-35A

"Suyra: - L =8-2I;=8- 235—1A

=6-I= =6-35=25A
UAB"RI3—625—15V

8. Plumng pluip chéng chét dong dlén |

Cho 14n lugt tlrng ngudn e;, e2 phét dien.
- o Khi e, phét di¢n (Hinh 3.46a) :
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2
Ly = il = 35545 =15
_R -6
L, = ¥y Ly = g5 45=3A.
I11 A 121 qu A I
=36V Y e, =12V
+-.-r 80 R=6Q []rz-an 62 ||r=60 +-..-r:=)m\
B b)
, * Hinh 3.46
) Khl €, phét dién (Hinh 3 46b)
o e, 12 ..
I = 2 +(R//r1) “3+3 2A
__R Iy _
=gyl =2 =1
__"h o g4
Ly = igln =2 =14
e Vay déng trong timg nhénh :
A =1 -1 =45-1=35A
12 =121—122=3—2=1A
2B =y + Iy =1,5+1=25A
UAB = RI3 = 6.2,5\ =15V
- 9, Phuong phap dong mit mang
Mach dién chi c6 hai mit mang, ta cé hai
dong mit mang i;, i, c6 chiéu kim déng hé h A L

- nhu trén Hinh 3.47. | 31_|_+ @ 13‘@ lez
o+

. Ap dung dinh luat Kiéc- s6p thit haicho  r, '[ -
timg mét : - . | 'I' |
niy +RG; —i)) =¢; | , , - ‘
‘ : ' Hinh 3.47

Liy +R@, —i;) = —e,
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_ {(fl +R)i; —Riy = ¢; W

| 7| -Rij + (5, + )i, =€,
Ihaysd'vaoﬁ R . o
. i'z‘il-»;_— 6i, = 36 } . {il =354 /
| 6, ¥ 91, = -12 i, =1A
Tir d6 tinh duoc ddng trong céc nhénh va U g :
I =i =35A
L=i=1A K .
13—11—12-35—1—25A o
Upp = R0 —ip) = 6(3,5 - 1) = 15V
‘e Tacé thé thanh lap hé phuong trinh (1) bang phuong phép ma tran céc

he s6 | ‘
Ry - Ry, = E, } - |:R1‘1 - 312 ][11 ] [El ] ,
~Raily +Rpi; = Ey L—Rai R jlis] |Ea
~ V6iR; 1a téng c4c dién tr& trong mét thir nhﬁti:’_Rn =r;+R= 6 +6=12Q
" Ryp 12 téng chic dién tré trong mit thii hai : Ry, =1, + R = 3 +6=9Q
Ri; =Ry, 12 dién tr§ chung nhau giita hai mit: Ry, = sz =R =6Q
E la suft dlen dong trong mét thi nhﬁt theo chiéu i iy E =¢ = 36V
E; 12 suﬁt di¢n dong trong mit tht hai theo chiéu i, : EQ —€; = —12V
Ta c6 he phuo’ng trinh choi; va i, : ; .
12i; - 6 =36 } (1)‘ B {il =3,5A
| —6i, +9i, = -12 iy =1A
Chlnh 12 he phucmg trinh (1) néi tren Tir 46 ta tinh Il, 12, I3 vaU AB-

10. l'hmmg phép tlné u(lt mang

: Mach dlen ch1 c6 hai nit A, B‘ Ta chon mOt nidt 1a nit nGi dat : VB,-.-_- 0
Ta chi con fim VamaV,=U,g. : : N
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o Ta dit tén va chon chiéu cdc dong nhénh nhu & cdc phuong phép trén.
Duing dinh luat Om cho dean mach c6 ngudn d€ biéu di€n cdc dong nhénh :
. IBA‘ _ UBA + Cl _ VB _VA +e1 _ _VA +el — _VAV+ 36
T 7 - T, R -6 .
i 1 1 6

IAB— UAB VAV—VB—CZ =_VA—62‘V=‘VA—12
r2 L i ) 3
4B - Uap _ VA Vs _Va |

R R R
Thay vao he thitc bao toan dong dién & m’lt A:
I, - =L+ I3
Va Va

e Y6 =4+

6 3 6
- Tir d6 tinh dugc dong trong méi nhénh.

‘I,——%+6——%+6 3,5A

(1 s Ly I)VA=6+4' o Va=15V=Uyg

- ® Tac6 thé dp dung truc ti€p ma tran cic hé s6 d€ lap phuo‘ng trinh tim V.
Ta chi co méi mot phuong trinh :

GnuVa=1

Véi : Gy, 1a téng do din ctia cdc doan mach né6i vé6i niit A:
’ ‘ 1 1 1 _1 1 1 _ -1
I1 1a tdng dai s6 cac dbng doan mach & cic doan mach néi véi A khl tuong

tuong ring ta chap hai ddu céc doan mach dé6 lai.
| o, 36 12

h=g+g, ~F 3 -l0A
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Tt‘tdétacé o
| GuvA =-§-VA'-—I, =10 = VA-ISV UAB

Sau dé ta tinh Il, I, I nhu trén.

11. Plnmng pﬁip Té-ve-nanh

Phucmg phép Te-vo-nanh c6.¢ nghia va tdc dung 16n khi ta cén tim dbng dién

qua mot dién trd tai R, c6 gid tri thay d6i. Trong bi ton cla ta céc gid tri dién -
'tré déu c6 dinh nén phuong. phép Te-vo-nanh khong phét huy hét sic manh. Tuy
nhién ta vin c6 thé diing d€ tinh dong trong céc nhénh.

 a) bé tim I; ta xem R =601 dién trd tdi R,. Ta tim nguén Te~vd—nanh
tuong duorng bing céch théo bé R (Hinh 3.48a, b)

e Tinh U,y khi ¢6 chc nguén :

e e, 36-12_8
1=3+n " 6+3 =34

UAB = 1'21 +€= 3.%‘,"' 12= 20V = Er

\ £
h -

A

Y

+|oi= 36V ofe,=12v [J=e

Tr,=6a r,=30 T2
8) Ug=Ey / b) Ryg=ry = S
‘ Hinh 3.48 | |
-TinhRABkhlchoel mey=0:Rp= —12— =2Q

I'l +n

Mach dlen Te-vo-nanh twong ddang dé tinh dbng qua R (H‘mh 3. 48c)

A8 _p __Er__ 20
R =BT +R 2Z+R
Thay R=6Qviotaduoc: "
20 S -
13—m=25A ‘ . .

210 148- PPGCRTMBIC



b)Déﬁm I, ta xem r2-3Q 12 dién try talR ta théob6r2 dl (Hlnh 349)
TfnhETb&ngUAC ,
& _ 36
n+R  6+6
U,p=RI=6.3=18V
 Upc=Upp+Upc=18-12=6V=E;
Tinh‘/ . rp=Rppvbie;=e;=0: |

. nR ,
rT=RAB=r]:R=3Q

=3A

1A A A LA

: I C
":r:‘:gv []r=ea [Jr=6a [Jr=6a

8 E= uAc B n=Ry

| Hinh 3.49 -

‘Nguén Te-vo-nanh twong duong (Er, rp) = (6V, 3Q).
Tix d6 ta tinh dugc I, quarr, :

E
I, = —L—=  _i1a

fr + 1 3+3

c) Pé tim I; ta xem r; = 6Q Ia dién trb taTu R,. Ta thdo b6 1 d1 (Hinh 3 50).
Tinh By bing Up :
ez 12

I=r2+R"3+6=

w|
>

UA‘B =RI = 6.% =8V

UDA Er UDB + UBA = 36 8= 28V Er 7
TmhrTbingRABkhlchoel—ez—O ‘ o

r2R - 36
rT—ARAB—r +R 3+6

=2Q
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T dé suy ra déng dlen trong m61 doan
10 =iy -iy=-09 - (-1,1) =024
12 =11—13=2 1 —(—0,9)=3A
¢ =i —ip=21-(-L1)=32A
| I4CB‘ =i =2, 1A
I$A =iy = 1,1A
; 128 -i; =0,9A :
Ta ©6 céc két qua nhu & cdc phuong phép khéc.
4 Phuong phép thé nit mang |

Mang dién c6 4 nit A, B, C, O. Ta chon [o) lhm bt néi dat Vo = 0 Cbn lal 3
#ns6 V A Vg, V.. Ding phucmg phép ma tran hé s6 dé thanh 1ap 3 phucmg tﬁnh

N [GllV;l = [1;]
1 1 1 1 1 1

4
G”,‘}I*E;'*R—:,“E*%*lz 9Q

r 11 1.1 . 1 _5.-
622— 2+§-;+§_1- -2—+'i-i+§-z'—'§0
G_...1_+._!_.. ._1._ l.’. 1 +1 17
3", R, R, 6 2436 12

1 1 1

G2 =Gy "ﬁ;="'ﬁﬂ

. 1 1 4
Gi3=Gy = ], " ~36 8

. | 1 ’l} -1
Gy =Gy “'ﬁ'l'—"izg '
. g 0 0 378 .
Il—r1+R2+R3__3 = 12,6A
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b) PétimI) taxemr, =3Q 12 dién trés tai R ta thdo bo 1y di (Hinh 3 49)

Tinh B bang Upc:

e _ 36 .'%3A

"h+R 6+6
U,p=RI=63=18V
| ‘Upc=Upp+Upc=18-12=6V =E;
Tinh . 1rp=R,gvéie;=e,=0:
o nR

B rT=RAB’=-r1:-R =3Q ‘

. @) .Ei=1u;c b) =R

‘ Hinh 3.49
NguOn Té-vo-nanh tuong duong (Er, rT) (6V 3Q)
Tix d6 ta tinh dugc I, quar, :

Ep 6

Ir + 1 3+3'='lA

L =

c) Dé tim I, ta xem 1, = 6Q 'y dien trd tai R,. Ta thdo bd r, di (Hinh 3. SO). ‘
Tinh By bing U,p : |

e 12 4
I—r2+R—3+6-3A
4
Uss =RI= 6.3 =8V

UDA EF=UDB+UBA—'36 8= 28V:=Er
Tmh 17 bing R g khicho e, = e =0:

r2R - 36
n+R 3+6

=2Q

rr=Rpp=
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A A1 o A
Y ot —_— . o

I : : :

o +__,_82=12V‘

A _ pa
- D e, = 36V B
a)  Er=Uy b) =Ry c)
Hinh350

Vél nguOn Te-vo—nanh tuong duong (Er, r-r) (28V ZQ) ta c6

L __Er _ 28
1'TrT+r,"2+6

= 3,5A .

~ 12. Phuong pluip Noébe-ton ' '
, Gi6ng nhur phuong phép Té-vo-nanh, phuomg phép Nobc-ton 4t €6 hiéu qua |
khi dién tré tai R, c6 gid tri thay déi. & bai nay céc dién tro khong déi, ‘nhung ta
vin c6 thé ding phuong phép Noéc-ton dé tinh dong trong céc nhénh. o '
a) Dé tim I; ta xem R = 6Q 12 dién tré tai R,. Théo bd R, tinh R 3 khi cho
e;=€;=0 dé tim dién tro rN (Hinh 3.51). Gi6ng nhu' truée ta cé ry = rp = ZQ

D€ tim IN ta thay R = 6Q bing day khong dién tr& ndi tit A, B:
| 6,8 _36 12

—

2=+ =10a

IN-11+12

Vi ngudn dong Noéc-ton tuong duong (1N = 10A 1y = 29) ta tinh dugc T
qua R= 6€) : ' :

L = rN’I: =1y = 23_6.1'0:2,5A
b A 13 o R
"_.l[_?:ssgv Yy ‘+:: _31:\, |8 =10A | [r=20
8, | o by
Hinh 3.51 '
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b) Dé tinh I, ta xem 1, = 3Q2 12 dién tr& t3i. Thio bd r, di. Tinh ry bing Rap
khi cho e, = e, = 0 (Hinh 3.52). Gi6ng nhu trén ta c6 Ty = R 5p = 3Q. D& tinh Iy
ta n61 tit r,. Dung phuong phép chéng chét dong dien. Dong do e, cung cﬁfp di
qua e2 ma khong qua R vi dién trd nhanh c2 béng khong :

11 = —rl— = ? = 6A
Dong do e, cung cép s& chia déuchor; vaR :
| e, 2
=4A
(1‘1 l/ R) 6//6)
‘Suy ra Iy qua day néi tit r, :

IAB =i —iy=6-4=2A

v‘i1 A 21 A ‘ In
¢ o .
"; IN . - - =
.r_eg '@IN=2A r,{ 3Q
. B € =‘12VC :
a) c b)

" Hinh 352

V6i nguén Nobc-t0n tuong duong (Ty = 2A, 1y = 30) ta tinh dugc T, :

. L IN _ 3 _ ‘
Iz—rN'Frz.IN—3+3.2 1A

¢) Dé tinh I; ta xem 1; = 602 I2 dién trd tii. Théo bo r, di. Tinh 1y bing Rpg
khi cho ¢, = ¢, = 0 (Hinh 3.53). Giéng nhu trén tacé :
| Iy=Rep=20 | o
bé tinh Iy ta ngi tit r; va ding phucmg phép chéng ch4t dong dién. Dong iy
do e; cung cap : ; , -
. & _ 36 _36 _

N ER TG -z S 18A
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D(‘mg iy do e, cung c4p gt cd qua e ma khOng qua R vi dién trb nhénh el ,

‘ bﬁngkhbng s ,
e, o
l'z 3 :
Al B2A i A
+|e;=12v .
= Hj ©;
Ind R=80Q ‘v~f2=3ﬂ r1-m N Zﬂl Iy= 14A
e PR s ; K
D e, =36V B y B Ty
a) - b, .

" Hinh 3.53

-Vay I qua day ﬁ6i tit ry do ngudn Noéc-16n tuong duong cung c4p :
IN =i =ip= I8-4=14A

rN . 2

=3 14= 35A

Qua 12 phu‘ong phép .giai Bai tap miu 36 1 nay ta thdy ngay 12 di vén giai
duoc nhung néu chi tinh dong trong cdc nhénh thi hai phuong phép Te-v0-naph
vA No6c-ton khong hiéu qua 14m vi khé va dai. C4c phuong phép ngudn twong
duong, dong mét mang, th€ nit mang nhanh gon hon. Thé nhung néu cho mot
dién tr& trong mang thay a6i gié tri hoac tinh cong suft cyc dai trén mot dién tr&
bién thién ndo d6 trong mang thi hai phwong phép Te-vo-nanh vi Nobc-ton thé
hién 15 wu diém néi troi. -

Dong I, qua e = I1 L=

‘B.BAI TAP MAU $6 2

" Cho mach dién nhu Hinh 3.54a v6i :
(e1, 1) = (37.8V ; 3Q) k, =24Q
(€5 1) = (21,6V'; 2Q) ‘R, =360
(e3,13) = 97,2V ; 602) R, = 120

Tim dong dién trong timg doan mach.

Hinh 3.54a
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: Gzal e
Mach dién nady mic hén hOp phuc tap, céc
- phuong phép dinh luat Om thudn ty khong gidi
- quyét duge. Ta phai ding cic phuong phip néu & A :
g:hi'mgm P g céc phuong phap A= 1o =2
Mach dién cé 4 mit O, A, B, C; c6 6 doan
" mach OA, OB, OC, AB, AC, BC; c6 3 mét mang
OAB, OAC, OBC ; c6 3 nguén dién ¢, e,,€3. Ta B
cén tim 6 4n s6 12 6 cudng d6 dong trong mbi
doan mach. Ta dit tén va gia s chiéu cla cic
d(\ng dién nhy trén Hinh 3.54b.

Dua céc s6 ligu cua dAu bai len 3.54b.

. I'O
4
a5
G—AMA
L rR=240 - C

Hinh 3540

1. Plllnlng phap Kiée-sﬁp

Ap dung dinh luat Kiéc-s6p thi nhat tac63 phu’ong trinh :
eNitA: L 1=L-I .
eNitB: I,=I,+I o - o M
eNitC: L=L+l | - |

Ap dung dinh Tuat Kle'c-s6p thit hai cho ba vong kin quanh 3 mét mang ta c6
thém 3 phu'dng trinh : :

—ey= 37.8-21,6= —1;]; + Rylg + r212 =-3I, + 1216 +2I, )
e3-e;=97.2-378=n +Ryls + 1], =613 + 3615 + 3L, 3 (2)
~ ;=972 - 21,6 =13l3 + Ry + 1,1y = 613 + 241, + 2L,
Thay (1) vao (2) ta c6 he 3 phuong trinh bac nhdtcha 3 4n I, I, Iy ;.
B -Ig) + 12 + 21, + 1) = 2, — 31 + 1TI, = 16,2

s

| 6(14 +1Ig) +36l5 + 3(Is ~ 1) = 61, + 45— 3l =594 p (3)
604+ 1)+ 241, + 20y + 1) =320, + 65 + A =756
'chan he (3) ta duge L= 2,1A,15~: LIA;Ig=09A

Thay vao (1) suyra: . L =1,1-09=02A;1,=21+09=3A
I3= 2,1 + 1,1 = 3,2A v .
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2. Phuong pllép chéng chéit dong dién '
- Lén luot cho timg nguén phét dong.
e Chi c6 e, phét dong : chi § dén mach cﬁu

can bing ta c6 thé bd- R, di (Hinh 3.55a) : | A
I L s
11 =
v L+ [(R3 + T2)//(R2 + 1'3)]
37,8 ’
e (14//42) =2 8A :
42
161 - 121 = m.l = 2,1A
| 14
Li=li= gz =074

e Chi c6 e, phat dbng chi y dén mach c&u‘
can'bing ta c6 thé bd R, di (Hinh3.55b):

L., = ‘ %2
27 +[Ry + IR, +1)]
2,6 2L6 ..,
T 2+(15//30) - 2+10 L8A
300 )
162 = ‘112 = 30_+i"5.122 =.1,2A.

: 15

e Chicbe, phét dong : chi \]d‘én mach cdu
c4n bing ta c6:thé bd R; di (I-linh 3.55¢) :

»

: e
B h +[(R1 +r2)//(R2 +r1)]
‘ ___ 912

6 + (26//39)
39

3=l = 55— —5¢ 1 =27A

26 ,
—T.. = 1,8A ' .
26 + 39733 s Hinh 3.55

=4,5A

Is3=Ij3=
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 Dbong trong mbi doan mach la téng dai s6 céc dbng thanh phan do tu'ng
ngut)n cung cép : ' :

I( A0 _ I,+ 113 ~1;=12+18-28= 0,2A7
20 =1, + 123 ~Ipp=21+27-18 =3A
19 =y - Iy -1, =4,5-0,7-0,6=32A

0% =1~ 1 =21-12=09A
A =115, =18-07=11A
IEB =13 ~14=2,7-0,6=2,1A

Ta dqqc cic két qua nhu & céc phuong phap khiéc.

3. Phuong phdp dong mdt mang \

"Ta c6 ba mat mang Dt tén va chon chléu cdc dong mit mang nhu trén
‘Hinh 3.56. v

Diing phuong ph4p ma tran he s6 :
[Ryllij] = [e]]

Rij=np+13+R;=2+6+24=32Q

Ry =1, +13+ Ry =3 + 6+ 36 = 450

Ryp=1,+1,+Ry=3+2+12=170

Ri; =Ry =-13=-60)

Ry3 =Ry =-1,=-2Q

Ry = Ry =1 =-3Q | : o  Hinh3.56

Ta c6 hé phuong trinh : -

Ryyi; + Rygiy + Ry3i3 = 32i; — 6iy — 2i3 = €3 — e, = 75,6
Ragiy +Rogiy + Rygiy = 6y +45i, — 3ig = ¢y — 05 =-59,4 b(¥)
R3i; + R3piy + Ryziz =-2i) - 3ip, + 17i3=¢, —e; =-16,2 |
Glél he phuong trinh (*) ta duoc :
ij=21A"
ib=-11A
i3=-09A
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T dé suy ra déng dlen trong méi doe&

CHO=iy-ip=-09-(-1,1)=0.2A
1§°,=11—13=21—(-09)=3A.
1€ =i, —ip =2,1 - (-1,1) =3,2A E |

“ Ifa"-ll—ZlA
A --;12--_--1,1A
B _i;=09A

Ta ©6 céc két qué nhu.& cdc phuong phép kh4c. |

- 4. Phunng phép thé nét mang

Mang di¢n cé 4 mit A, B, C, O. Ta chon 0 lém mit n6i diit Vo=0. Cbn lai3
ns6 V,, Vg, V. Ding phutong phdp ma tran he s6 dé thanh lap 3 phu'cng trinh,:

| GV =[]
1 '1 1

lel=>-—+Rz+Rs 213 316+T12—_f910,_1
Glz_qzl_;ﬁl;__%Q*l

Gi3=Gs --ﬁl;'=f-;gﬂ'l

Gys = Gy ——I:l\—-—a%ﬂ" '
I;=CI+1£2 v%—ygg-lzm

IZ-"’“—Q} %—-2-!2—6-1108A
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=3 =222 16,2
) ‘ 130 l'3 + Rl + Rz 6 6 A
Ta c6 h¢ phuong trinh : _ . | R
B o, 4 1 1 N
G“VA‘+ GIZVB +;G13VC— 9VA 12V 36VC —Il = 126
Lo e ‘ 1 5 1 * e *
- GuVa+GpVp+GyVe=~75Va + 8VB —'Z'ZVC =L =108 >
’ Ly oivia v ot =162
G31Va+G5Vp+ G33Ve = —32Va /“3_'5\’ e Vc =3 = J
- Gidi he (*) ta duoc :
VA=38,4V
Vg=27,6V
VC=78V
Tu d6 tinh duogc : } :
o _Ya-Voze 384-378 .
n , 3 \
0 . Ve-Vo-e _27.6-216 _.,
oc - Yo “Vete; -T8+972 o,
R 6 )
Ve -V, 78 27,6 :
B _Yc— VB =
=5 S =21A
ca_ Vo=V, 178-384
=% 36 - PlA
a8 _Va-Vp _ 384-276 _
Ie° =~ TR 0,94

Ta duoc cac két qﬁé quen thudc.

5 Phlwng phép Té-vo-nanll

- Tuy phuong phap Té-vo-nanh khong phét huy hét hiéu qué va téc dung vig

| day céc dién tré déu khong déi. Nhung ta vin c6 thé diing d€ tim cudng do dbng ‘
qua t&ng doan mach.

219



a) Taxemr, = 38’2' 1a dién tr& téi R,. Dé tim néudn ‘Té-vo-nanh tuong 'du(mg,»
ta th4o bé 1, va tim ry va Er. Tir d6 tinh dong I; quarr, (Hinh 3.57a).
Khltmhthachoel =e,=e3=0. VimachcﬁucanbingtabbquaRl vacé :
L =Ry + r2)//(R2 +13) = (12 +2)//(36 + 6) = 10,5Q
. Khi tinh Er, ta thiy e, va e; | 12 n6i ti€p ngugc chiéu cho ngudn tvong duong |
(Eys’ -97 2-21,6= 75 6V ;153 -r2+r3 =2+6= SQ) bién tré mach ngoai . 1a
| Ry= Rl//(R2 +Ry)=24// (36 + 12) = 16Q
Cudng d6 dong chay qua e, tl‘r OdénCla:
oc __Epn _ 756
€3 ,";'23+RN' 8+16

R, _. 2%
2 ,R1+R23‘03—24+48

i

= 3,15A.

3,15 = 1,05A.

b)

. Hnh3s?
“Tir d6 ta tinh duoc céc hiéu dién the : |
Uoc= nl,, —€;=6.3,15-97,2=-78,3V
UCA-RZIR =36.1,05=37,8V o |
vay Er= UAM—UAC+UCO+UOM——378+783+378 2,7V,
Trong mach tuong duong v6i nguén Te-vo-nanh (El- rT), ta tinh ngay duoc |
dbng qua r,. D6 chinh 12 1;‘0 (Hinh 3.57b) | SHRETI

A0 _ _ET 27
U "+ T 105+3

Két qua nay trtmg khép véi ket qua tim bing cac phuong phap khéc |
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b) bé tim 12 va [; ta ciing 1am wong ty nhu tim I;. Chi tinh riéng I; dd kh6 va
dai hon céc phuong phép khéc tim t4t ci dong trong cic doan mach. Qua trinh tinh
" 'todn cdn dai hon néu khi tinh ry ta khong c6 mach cdu can bing. Sau khi tim dugc
I;, I, I ta suy ra c4c hiéu dlen th€ Upp, Upc, Uge va tir dé tinh I, Ls, I¢.

Ta dimg léi sau khi tinh th{r I; qua nguén (e,, r;) thdy két qua tring khdp véi
c4c phuong phap khéc. Diéu dé chu'ng t6 ring ta c6 thé 4p dung phuong phdp
Te-vo-nanh dé gidi toan bo bai todn nay nhung viéc d6 phiic tap gdp vai lan so

vdi dp dung b6n phuong phdp trén. Do d6 néu chon phuo’ng phap Té-vo—nanh
trong trudng hop nay 14 khong hop 1.

. 6. Phuong pllap Noée-tén ,

Giéng nhu phuomg phédp Teé-vo-nanh, phuong phép Noébc-tén c6 thé dung dé -
-gidi bai todn nay tuy ring d6 khong phai 12 c4ch lua chon nén 1am.
-~ Dé lam miu ring c6 thé ding phuong -

. phdp No6c-ton, ta tinh thir I; qua (e, 1y).
Mu6n vay ta chon r; 1am dién & tdi R, Dé
tim ngudn dong Nobc-ton (Iy, ry) tuong -
 duong, ta thdo bd r; = 3Q (Hinh 3.58a).

- Khi tinh ry ta ciing choe; =e; =e3 =0
_ va tinh R 4y, hai ddu r,. Gi6ng nhu & phuong
phédp Te-vo-nanh, ta cing tim duge

Iy =7.= 10,5Q. Finh 3.58a

Khi tinh Iy ta phii n6i tit r; bing mot diy khong dién tr& va tinh dong Iy di
qua day d6. D€ tinh Iy ndy ta phai ding mot trong céc phuong phép trude 'day.

Vi du ta ding phuong phdp ddong mét mang véGi ba bi€n s6 la i, iy, 13 nhu trén
hinh vé. Ta c6 3 phuong trmh

v (Rl + r2 + l'3)ll — r312 l'213 =€3—=€) = (24 +2+ 6)11 612 - 2i3,= 97,2 - 21,6

©4 13y +(r3 +Ry)ip — 0i3 =€y —e3 =—6i; + (6 + 36)i, — 0i; = 37,8 — 97,2

—l'211 012 + (I'2 + R3)l3 = €, —bl = —2i1 - 012 + (12 + 2)13 = 21,6 -37,8 7

3211 - 612 - 213 = 75,6 i] = 2, ].A
~6iy + 42y — 0iy = —59,4} = |i, = ~1,11429A
2 -0ip + 145 =-162] | _ 6,

7
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- Suy ra dbng N06c40n IN qua day n6i tht ‘ i
‘ ‘(Hinh 3. 58b) " et

=iy, - _.._(-1 11429) w81 L[Jn=r0se]
| =0257147A ~ SN
'V6i nguén dong Note-ton tuo'ng ducmg 7 Hinhasey
IN d6 ta tinh dugc dbng quar; : A )
’Iv g =105 09571472024

N+t In = 10,5+3°
Két qué méi trung khé'p vé6i céc phuong phép khéc

“Tuong ty ta ciing c6 thé fim duac Ip, I 16i suy raly, Is, I bing phuong phép
Noéc-ton nhu thé. Tuy nhién viéc 1am nay khong c6 lgi, vi dai va khé -Chi riéng
tim I; da dai va khé hon tim t4t ¢ 6 4n s6 I, I, I, L, L, I bing mot trong
4 phuong phép trén. Chi khi c6 mot dién tr& thay d6i gid tri thi phuong phdp -
Noé6c-ton ciing nhu phuong phép Té-ve-nanh méi phét huy tdc dung va hiéu qua. .

"Ta da khéo sét céc phuong phép dua trén céc dinh luat Om va sfu phucmg
phép co ban khéc. Céc phuong phép ndy c6 thé gitip ta vé nguyén tic gidi duoc
moi bai todn mach di¢n mot chiéu. Tuy nhién mébi phuong phép déu c6 mat
manh mit y&u. Viéc lua chon phuong phdp ndo € gidi mot bai toAn mach dien
cu thé doi héi ngudri 1am phai ndm vimg cdc phuong phép, phai thanh thao trong
" 1ap luén, thiét 1ap he phuong trinh, ndm vimg cdc cong thic tuong duong, tinh
todn (k€ ca tinh nhdm theo céc quy tic da trinh by & c4c phén trén) nhanh va
chinh xdc. Sau d6 phan tich diing du bai, chon mot phuong phédp phd hop nhét,
nhanh gon nh4t dé gidi. Khi c6 diéu kién c6 thé ding thém mot phuong phép thi
hai d€ kiém chimg, x4c nhan két qua tim dugc. Ta cdn hwu § trénh nhing nhim
14n do ding sai don vi. Thong thu‘bng nén ddi hét c4c s6 do vé c4c don vi he SI
quen thuoc.

Diéu cué6i cliing mu6n hwu y céc doc gid lata han ché xét & trén céc bai tosn
mach dién mot chiéu. Tuy nhién cdc phuong phdp co ban va téng quét n61 trén
con c6 th€ mé rong viéc 4p dung cho ca céc mach dién xoay chiéu.
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MUC LUC

: Trang

Léi néi ddu ‘ } ‘ - o 3
1 Chmmgl | | ‘
‘CAC PHUONG PHAP DUA TREN DINH LUAT OM CHO POAN MACH
CHI CHUA PIEN TRG THUAN : 5
I-  Dongdiéen. | ’ , , 5
II- Dinh luat Om cho doan mach chi chita dlén tr6 thudn S &
II- °~ Dién trd tvong dwong ciia doan mach méc n6i ti€p va mic song song 33
IV~ Céc doan mach dién tr& c6 tinh d6i xing ~ ~ 53
V- D4i mach dién trd hinh tam gidc A vé mach hinh sao /k va nguoc lai 61
. VI- Mach cu céc dién tré _ ' 66
~ VII-  Cic doan mach c6 56 dién trd vo cing nhién 79
VIHI - COng sudit tiéu thu dién trén doan. mach dién tr& thuén o 83
Chuong I1

CAC PHUONG PHAP DUA TREN DINH LUAT OM CHO TOAN MACH
, VA DPINH LUAT OM TONG QUAT CHO DPOAN MACH CO NGUON DIEN 90
I- Ngu6n dién va céc cich ghép nguén dién don gian 90

S | ,D;n‘h luat Om cho toan mach (mach kin) - 101

I - ~ Dinh luat Om téng quét cho doan mach c6 ngudn dién . 135
IV.-  Ghép song song cic ngudn dién bt ki v6i chiéu khac nhau 143

Clum’ng I i

CAC PHUONG PHAP KHAC ’ 154

I,- Phuong phap dura trén céc dinh luat Ki€c-s6p = 154

~ II-  Phuong php chéng chit dong dién ‘ : 163
II- Phuong phép dong mét mang . - o L 172

~ IV- . Phuong phdp thé nit mang o T

V- Phuong phép Té-vo-nanh : | 187

VI-  Phuong phip Nobe-ton : ‘ : 194

VII- - Hai bai tap van dung gidi bing nhiéu phuong phdp - : 201
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‘ - Chiu trdch nhi¢m xudt bdn : - '
~ Chi tich HDQT kiém Téng Gism d6c NGO TRAN AT
Ph6 Téng Gism déc kiém Téng bién tap NGUYEN QUY THAO

Té'ihti’c bdn thdo va chiu trdch nhiém néi dung :

Phé Téng Gigm d6c kiém Gism d6c NXBGD tai TP. Ha Noi
NGUYEN XUAN HoA

'Blen tgp; noi dung vd sua bdn in :
PHAN THI THANH BINH
Bién tdp ki thudt :

 NGUYEN KIM TOAN

Trinh bay bia va minh /h'oéﬁ.j

NGUYEN TH] HONG VY
Ché'bdn - '

PH(’)NG CHE BAN (NXB GIAO-DUC TAI HA NGI)

~ PHUONG PHAP GIAI CAC BAI TOAN MACH DIEN MOT cmr:‘u -
. ' Mas6:8M34M7-CPD

~ In3.000 ban (QD in 113), kh6 17x24cm, tai Cong ty C6 phﬁn In va chh
vy Quang Nam- 260 Hing Vuong, TP.Tam Ky. S6 déng ki KHXB: |
73-2007/CXB/1 7-57/GD; In xong va nfp luu chiéu thang 01 ndm 2008. ]
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VUGNG MIEN KIM CUONG
CHAT LUGNG QulOcC TE

Ban doc c6 thé mua séch tai cdc Cong ty Sach - Thiét bi trudng hoc & cdc dia phuong hodc
céc clta hang sach cia Nha xuit bdn Gido dyc :

- Tai TP. Ha Noi : 187 Gidng V&, 232 Tay Son; 23 Trang Tién; 25 Han Thuyén.
- Tai TP. Pa Néng : 15 Nguyén Chi Thanh; 62 Nguyén Chi Thanh.

- Tai TP. H5 Chi Minh : 104 Mai Thi Lyu, Quén 1; 240 Trin Binh Trong, Quin 5;
451B - 453, Hai Ba Trung, Quén 3.
- Tai TP. Cin Tho : 5/5, dudng 30/4.
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