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Tong hop cdng thic vé suat dién doéng caa bd
nguon

Khi can mot nguon dién cé suat dién dong hoac coéng suat I6n hon so véi mot
nguon riéng |é, ngudi ta thuong ghép cac ngudn dién thanh bdé nguén. Tai liéu
nay sé téng hgp cac cbng thic va phuong phéap tinh todn cho cac cach ghép

nguon dién co ban trong chuong trinh Vat Ly 16p 11.

4

1. BO nguon ghép noi tiép

a. So do va dinh nghia

Ghép noi tiép la cach ghép cac ngudn dién lién ti€p nhau, trong dé cuc am cula
nguon dién trudc dugc noéi véi cuc duong clia ngudn dién ké tiép. So db nay tao
thanh mot day lién tuc.

So dé minh hoa: (+ E1, r1=) - (+ E2, r2-) - ... = (+ En, n =)

b. Coéng thuc tinh suat dién déng va dién trd trong

Khi c6 n nguén dién dugc ghép noi tiép, suat dién déng va dién tré trong clia bo
nguon dugc tinh nhu sau:

e Suat dién déng cta bd ngudn (E_b): Bang téng cac suat dién dong cua

cac nguon thanh phan.

E_b=E1+E2+lll+En
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e Dién tré trong cta bo nguodn (r_b): Bang téng cac dién trd trong cla cac
ngudn thanh phan.

rb=ri+r2+...+nr

Truong hop dac biét: Néu bo ngudén gobm n ngudn dién gidong hét nhau (cung

suat dién dong E va dién tré trong r) ghép naéi tiép, cong thirc sé la:
eEb=n*E

erb=n*r

Luu y quan trong: Néu cé mo6t ngudn dién bi mac nguoc chiéu (cuc duong néi
véi cuc duong, hoac cuc am ndi véi cuc am), thi khi tinh E_b, suat dién déng cua

ngudn dé sé mang dau am (-).
c. Vi du minh hoa

1. Vi du 1: Cé ba ngudn dién dugc ghép noi ti€p. Nguon 1 cé E1 = 3V, . =
0.5Q. Ngubén 2 c6é E2 = 6V, r = 1Q. Nguon 3 c6 Es = 9V, rs = 1.5Q. Tinh suat
dién dong va dién trd trong cla bd nguon.

Giai:

Ap dung cdng thitc cho bé nguén ghép ndi tiép:

Suat dién dong bo nguon: E b =E1 + E2+ E3 =3+ 6 + 9 = 18V.
Dién trg trong b0 nguon: rb=ri+nrz+rs=05+1+ 1.5 = 3Q.

2. Vi du 2: M6t b ngudén gébm 5 pin tiéu giéng nhau, moéi pin c6 suat dién déng
1.5V va dién tré trong 0.2Q, dugc ghép noi ti€p. TIm E_b va r_b.

Giai:

Day la trudng hgp cac ngudn gidong nhau ghép nodi tiép (n=5, E=1.5V,
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r=0.2Q).
Suat dién dong bo nguon: E b=n*E=5%*1,5 = 7.5V,
Dién trd trong bo nguén: r b=n*r=5%*0.2 = 1Q.

3. Vi du 3 (Nguén mac nguoc): Cho 3 nguén E1 = 4V, E2 = 6V, Es = 2V va
=r2 = r3 = 0.5Q. Cac ngudn E:1 va Ez mac xudi chiéu, nguén E2 mac ngugc
chiéu. Tinh E_b va r_b.

Giai:

Vi E2 mac ngugc chiéu, suat dién dong cla né sé mang dau am.

Suat dién dong bo nguon: E b =Ei1-E2+Es=4-6+2 =0V,

Dién tré trong cla bd ngudn khong phu thudc vao chiéu mac:r b=r1 + r2 +

rs= 0.5+ 0.5 + 0.5 = 1.5Q.
2. BOo ngudn ghép song song (Cac ngudn giong nhau)

a. So do va dinh nghia

Ghép song song la cach ghép cac nguén dién cé cung suat dién déng va dién
tré trong. Cac cuc duong cla cac nguon dugc ndi chung vao mot diém, va cac
cuc am dugc noéi-chung vao moét diém khéac. Trong chuong trinh phé thong, ta

chi xét truong hop cac nguén ghép song song la giéng hét nhau.
So d6é minh hoa: Cac cuc duong noi véi diém A, cac cuc dm noi véi diém B.
b. Cong thurc tinh suat dién déng va dién tré trong

Khi c6 m ngudn dién giong hét nhau (cung E va r) dugc ghép song song:
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e Suat dién déng cuia bé ngudn (E_b): Bang suat dién déng cia mot nguon
thanh phan.

Eb=E

e Dién tré trong cta bo nguén (r_b): Bang dién tré trong clia mét ngudn
chia cho s6 nguon.

rb=r/m

Muc dich: Cach ghép nay khong lam tang suat dién dong nhung giup giam dién
tré trong cda bd nguodn, tur dé cé thé cung cap dong dién cé cuong dd Ién hon

cho mach ngoai.
c. Vi du minh hoa

1. Vidu 1: Cé 4 acquy giébng nhau, moéi acquy ¢6 E =12V va r = 0.8Q, dugc
ghép song song. Tinh suat dién dong va dién tré trong cldia bo nguon.
Giai:

Day la truong hgp 4 nguon giong nhau ghép song song (m=4, E=12V,
r=0.8Q).
Suat dién dong bo nguon: E b = E = 12V.

Dién tré trong bé nguén: r b=r/m =0.8/4 = 0.2Q.

2. Vi du2: Mac moét dién tré R = 2.8Q vao hai cuc cdia bd nguén gébm 3 pin
giong nhau (E = 1.5V, r = 0.6Q) ghép song song. Tinh cudng do dong dién
qua R.

Giai:
Buéc 1: Tinh E_b va r_b cia boé ngudn.

Eb=E=1.5V.
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rb=r/3=0.6/3=0.2Q.
Budc 2: Ap dung dinh luat Om cho toan mach.

l=Eb/(R+rb)=15/(2.8 +0.2) =1.5/3 = 0.5A.

3. B6 nguon ghép hon hop doéi xing
a. So do va dinh nghia

Ghép hon hop déi xing la cach ghép mot bé nguén gom m day (nhédnh) mac
song song, trong dé6 moéi day gdbm n nguén dién giéng hét nhau (cung E va r)
mac nbi ti€p. Téng s6 ngudn trong bd la N = m * n.
b. Cong thuc tinh suat dién déng va dién tré trong
PE& tinh todn, ta xem moi day la mét bé ngudn ndi ti€p, sau dé ghép song song
cac day nay lai.
e Suat dién ddéng va dién tré trong cua moi day néoi tiép:
E day=n*E
rday =n*r
o Suat dién dong va dién tré trong cua ca boé nguoén (gom m day song
song):
Eb=Eday=n*E

rb=rday/ m=(n*r)/ m
c. Vi du minh hoa

1. Vi du 1: M6t b6 ngudén gom 2 ddy mac song song, moi day cé 5 nguon dién

(E = 2V, r = 0.4Q) mac nai ti€p. Tinh E_b va r_b cta bd nguon.
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Giai:

Ta c6: m = 2 day, n = 5 nguon/day.
E=2V,r=0.4Q.

Suat dién dong bo nguon: E b=n*E=5%*2 = 10V.

Dién tré trong b nguén: rb=(n*r)/m=(5*%0.4)/2=2/2 = 1Q.

. Vidu 2: C6 12 nguon dién giong nhau (E=1.5V, r=0.5Q). Phai ghép cac
ngudn nay nhu thé nao dé dugc mot bd nguon coé suat dién dong E_b = 6V?
Tinh r_b ctia bé nguon dé.

Giai:

Goi n la s6 ngudn trén moi day néi ti€p, m la s6 day songsong. Ta cé: n * m
= 12.

Theo cong thiic: E b=n*E => 6 =n* 1.5 => n = 4 nguon.

Vay, moi day noéi ti€p phai c6 4 nguodn.

S6 day songsong la:m=12/n =12 /4 = 3 day.

Két luan: Phai ghép thanh 3 ddy song song, mo6i day gbm 4 ngudn noi tiép.
Dién tré trong cla bé nguon khidé la:rb=(n*r)/m=(4*0.5)/3 =2/3 =

0.67Q.

Vidocu.com - Chia sé tai liéu hoc tdp mién phi Trang 6/8



4. Bang so sanh cac cach ghép boé nguoén

Ghép song song Ghép hon hop doi

Tiéu chi Ghép néi tiép
(nguoén giong nhau) xung

Cuc am nguon

Pac Gom m day song
truéc nodi voi Cac cuc cung tén noi
di€m song, moi day cé n
cuc duong chung vao mot diém.
mac nguon nai tiép.
nguon sau.
E b=E:1+E:
Suat
+ ..
dién
(Néu giong Eb=E Eb=n*E
dong
nhau: E.b =n
(E_b)

rb=ri+rz2+

Dién tro
trong (Néu giong rb=r/m rb=(n*r)/m
(r_b) nhau: r b =n*

r)
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Ghép song song Ghép hon hop doéi
Tiéu chi

(nguoén giong nhau) xing

Gidm dién tré trong,

Tang suat dién VUa tang suat dién
Muc tang kha nang cung

dong (hiéu dién dong, vua diéu chinh
dich cap dong dién 1én,

thé) cla bo dién trd trong cho phu
chinh tang thoi gian st

nguon. hgp véi mach ngoai.

dung.
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