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Nghién ctru bo thi nghiém BKE-020 do suat dién dong cua bo
nguén mac song song bang mach xung doi

TOM TA
4 I3 I3 I3 28 I 2
do nay trinh bay mot nghién ciru vé cai tién va thict ke bo thi nghi¢njliat 1y, mot van de€ luén mang tinh
thai sy trong viée ndng cao chat lugng day va hoc. Cu the, ching t6i da sir dung baihi nghiém BKE-020 dé do suat

dién dong cia mot ngudn dién. Sau do, chiing i tién hanh cai tién va thiét ké bo thi nghi¢m dé do sudt dn:unjmz
clia bd ngudn méc song song vi hén hgp baug3 phuong phip mach xung déi. Két qua cho thiy phmmg, phéap mach
xung d{n ket hop véi dién ké nhay va bd ngudn dién dp chuéin mét chiéu, cho phép do chinh xéc suit dién déng ciia
bd nguon mic song song. Gid tri ctia nghién nim & vigc chimg minh tinh kha thi cfigf viéc kiém nghiém ly lhuyet
bing thyce nghi¢m, tir do khoi goi himg thi va phat trién tr duy cho ca hoc sinh vi gido vién vat 1y & cac trudng
trung hoc ph{} thong (THPT).

Tir khéa: Bo thi nghiém vdt I¥, nguon dién, mach xung doi, sudf dién dong, te duy.

Study of the BKE-020 experiment set to measure the EMF
of a parallel power supply using a pulse circuit
ABSTRACT

This paper pmseaa study on the improvement and design of physics experimental sets, a topic that is
always relevant to improving the quality of teaching and learning. Specifically, we used the BKE-020
experimental set to measure the electromotive force (EMF) of a power source. Then, we improved and
designed the experimental set to measure the EMF of parallel and mixed connected power sources using
the opposition pulse circuit method. The results show that the opposition pulse circuit method, combined
with a sensitive galvanometer and a DC standard voltage source, allows for accurate measurement of the
EMF of parallel connected power sources. The value of the research lies in demonstrating the feasibility
of veritying theory through experiment, thereby stimulating interest and developing thinking for both
students and physics teachers in high schools

Keywords: Physics experimental set, power source, pulse circuit, EMF, thinking.
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I. GIQGLTHIEU O Viét Nam, phong thi nghiém Vit If ctia
cac truong THPT con nhiéu han ché, nhiéu
treong tham chi con khéng ¢6 hodc it khi s
dung pth{ thi nghiém, do do rét nhiéu hoc sinh
chu yéu chi duge hoc Ii thuyet Diéu nay anh
huong 16n dén cat lugng day va hoc mon Vatli
[4-7]. Géan ddy, cdc thdy c6 day Vit li dé co su
quan tam V@au tur khai thac nhiéu hon céc bai
thi nghiém. Mic di cdc thiy ¢b cling c6 nhitng
trdn trér, tim huyét véi cdc bai thi nghiém khi
day hoc, tuy nhién viéc day thuc nghiém Vit Ii &
cac truong THPT hién nay vin con gdp nhiéu
bat cép va chua duge thuc hién mét cich dong
bo trén ca nudc [2.5].

Vit 1f 14 mot mén khoa hoc thuc nghiém,
kién thic vat Ii gé.n két mot cdch chat ché voi
thuc tién doi song. Vi vay, viéc su dung a
nghi¢m trong qud trinh day hoc la can thiét va cé
vai tro rat quan trong dé ning g: chét lugng
day va hoc [1 5] Thuc nghiém khnng chi lam
tang tinh hap dan cf§ mon hoc, gitip hoc sinh
hirng tha dong thoi hiéu sdu sic hon cac kién
thie Ii thuyét da hoc va rén luyén ki ning thuc
nghiém cua hoc sinh, ma con ting budc tao cho
hoc sinh tr duy va truc gide nhay bén dbi vai
cic hién trong vt 1i.




ml nhimmg thuc te trinh bay & trén cho théy,

viéc nghién ciru cai tién, thiét ké va tao cac
bé thi nghiém ludn ludn la nhirng van a8 cfip
thiét d& gép phan ning cao chit lugng day va
hoc mon Vit 1i [B6]. Didu nay da thoi thic
chiing tbi str dung bo thi nghiém BKE-020 dé do
sudt dién dong (SPP) cua mot ngudn dién. Tir
d6 ching téi hi vong cai tién, thiét ké dé do SDD
cta b) ngudn mic song song va hudng téi do
SDPP cic nguén dién mic hon hop bing mach
xung dbi.

II. PHUONG PHAP NGHIEN CUU

1. B thi nghiém BKE-020

Hinh 1. B§ thi nghi¢ém BKE-020.

Hinh nibfj thi nghiém BKE-020 gdm céc
dung cu: (a) cau déiy dai 1000mm, ¢6 con truot;
(b) dién ké s6 0, c6 do nhay 5.10° A; (c)
dién mét chiéu,0+6V /50 + 200mA; (d) nguf"in
dién chuén, Ea: 1,000£0,001V; (e) diy noi
mach dién; (f) dong hd da ning.

2. Co st Iy thuyé

Hinh 2a la so d6 mach di¢n dé do SBD
E, cua nguon dlernang von ké V. ni gifra cuc

dwong va cue 4m cua ngudn dién, tao thanh mot
mach kin c6 dong dién I chay qua [7].

(]

(a)

X d

(b)

Hinh 2. So’ mach 1y thuyét (a) va mach co nguén
dién chudn E, dugce mic xung doi véi ngudn dién E
(b).

8 ‘

Néu dién trd trong cua nguon dién 1a r thi
50 chi cua von ké V cho biét hiéu dién the U
gifra hai cyc cua nguén dién c6 dang:

U=E _—-Ir (1)

2
Vi [#0,r20=U<E_. Nhu vay, phép

do truc tiép SPD cua nmn bang von ké 1a
khong thit chinh xdc vi s& mic sai s6 ciang 1on

néu vén ké cé dién tro vao R, cang nho hodc

ngudn dién_E c6 dién trd trong T cang lon.

Pé khic phuc nhuge diém trén, ngudi ta
dung phuong phap xung ddi. D6 1a cach so sénh
SBD cua nguon cén do véi SDD cua mét ngudn
chudn c6 tri s6 da biét trudc, th qua mot so
dd mach *“xung d6i” (Hinh 2b). Mach xung dbi

gbm: Ngudn dién E (co dién p 1én hon E| va
E,) ding cung cip dong dién 1 (khodng
100+ 120mA) cho mdt cau day dién tro XY;
M6t cau day tro XY dai 1000mm dién tror
khoang 18 €2, co con trugt Z; Mot dién Kké nhay
G c6 sb 0 & giiva thang do ding phat hién cudmg
do dong dién nho (c& 5.10°°A) chay qua no;

nhén P va con trugt Z, mdt ampe ké A diing

do dong dién I trong mach chinh.
.Nhu thdy trén hinh 2b, nguon dién chuén
E, dugc mic xung dbi véi ngudn dién E, tic 12

cure duong cua nguon dién E; duge ndi véi cue
duong cua ngudn dién E tai dlal X. Khi do,
dong dién I, chay trong mach ré la tdng hop cua
hai dong dién chay theo hai chiéu nguge nhau:
mot do ngut"m E, tao ra chay tir cure duong cia

ngudén B, ra diém X, mot do nguon E tao ra

2




ay 61 diém X ré vio mach di qua ngudn E,
nén chiing c6 thé bii trir nhau.

Dong khéa K cua ngudn E va thl@ap
dong dién I khoéng 110mA. Nhén nit P, dong
a nguon dién B, va dién ké G
1am kim cta G bi Iéch khéi s6 0. Dich chuyén
con trrgt Z doc theo day dién tré XY, sé€ tim
dugc vi tri thich hgp cua Z sao clnkim cta dién
ké G tro vé dung sb 0. Khi d6 I, =1, =0.con
dong dién I, chay qua diy dién tro XZY cé

dién 1, chay

cudmg do ding bing dong dién do E cung cf'lp
trong mach chinh I=1,.

.[\p dung dinh ludt Kirchoff thir hai cho
mach vong kin XE,GZX, ta ¢6 :

L(r+Ry)-LR, =—E_ (2)

véi r 13 dién tré trong ctia ngudn E,, con R, 1a
dién wo cua dién ké G va Ryz 13 dién tro cua
doan day dién tro XZ.

LL=I,=0 thi I[=I va phuong
trinh (2) cé dang:

Ug =Ry, =E, (3)

voi Uy, 1a d§ sut dp trén doan diy dién trg
XZ.

Thay ngudn dién chuin E, c6 suimdién
dong da biét bang ngudn dién cin do E_. Khi dé
ta phai dich chuyén con trwgt dén vi tri Z' thich

p sao cho cuong d§ dong dién chay qua E,
va dién ké G bang khéng. Trong trudng hop nay,
dong dién chay qua dg;_m f:lﬁy dién tro XZ'Y van
co cuong do khong doi bang I va phuong trinh
(2) biy gio cd dang:

U, =IR_ =E ()

Chia phuong trinh (3) cho phuong trinh
(4), tim duoc:

E, =E,

x

=
Vi doan déy dién tré XY dong chit tiét

dién déu, chiing ta ¢6 thé viet :

(J'

Ea = E:)*- (6)

[
trong dé /,, 1] 1a d6 dai tuong Umg cua cic doan
diy dién tro XZ va XZ/.

Khi biét suat dién dong E, ctia ngudn dién dp
chudn va sau khi do cac d¢ dai /,,!] cua cic
doan déy dién tré XZ va XZ/, ta c6 thé xac dinh
duogc suét dién dong E, cua nguf’in dién cin do
theo ¢ e (6).
3. Tién hanh thi nghiém

Str dung céc thiét bi trong B@n nghiém

BKE-020 va cédc dung cu sau day: Nguon dién
chuin E,= 1,000=0,001V; pin cin do SDD

E : Gia do pin.
1
Miic mach dién xung ddi

Vian nim xoay cla ngufm dién E vé vij tri
0. Dung cdc diy din noi n@n dién E vai
miliampe ké A, pin chuin E,,dién ké G va ciu
day dién tro XZY theo S0 ,do mach dién trén
Hinh 2b, trong d6: Dién ké so 0 dat ¢ vi tri thang
do Gy; Con trugt Z dit ¢ gitra diy dién tro XZY
tai vi tri 500mm trén thudc milimét.

Chii §: Mic ding cac cyce + va — clia ngudn
dién U, miliampe ké A va ngudn E,.

A, gen ga N )
Do sudt di¢gn dpng E_ va nguén song song

E,, ciia pin

Bweée 1: Van tir tr nim xoay cua nguon
dién U dé dong dién chay qua miliampe ké A
cb cuong do khoéng ddi 1=100+120mA. Giir
nguyén gid tri niy trong sudt qua trinh do tiép
sau.

Buoe 2: Bit oonnac cua nguon dién dp
chuin E,. nhén nit dé con trugt Z tle;nuc voi
day dién tro XY tai Z gitra thude do. Kim cua
dién ké G sé léch khoi s6 0. Dich chuyén tir tir
con trugt Z doc theo doan diy dién tro XY dén
vi trf thich hgp sao cho kim dién ké G quay tro
vé ding 56 0 (I, =0). Thyc hién 5 1in phép do
nay. Ghi cdc gid tri twong Ung cua dé dai
l, = XZ trong mdi ln do vao Bang | .

Buwde 3: Thio ngudn dién chuin E, ra
khoi mach dién va th bing nguén cén do SPD
E, (luu ¥ cye duong noi véi diém X).

Burde 4: Lam lai dong tdc bude 2 néu trén
dé tim vi tri thich hop Z' cua con trugt sao cho
kim cua dién ké G lai quay vé ding s6 0. Thuc
hién 5 Iin phép do nay. Ghi céc gia tri twong
img cua d6 dai /1 = XZ' trong mdi lan do vao
Bang 1.




Buwée 5: Thao ngudn dién E_ ra khoi
mach dién nthay béang ngudn can do E,, (lwuy
cuc dwong noi véi diém X).

Buge 6: Lam lai dong tac budc 2 néu trén
dé tim vj tri thich hop Z' cna con trugt sao cho
kim cta dién ké G lai quay vé& dung sb 0. Thuc
hién 5 1an phép do nay. Ghi cac gia tri tuong
{mg ctia d6 dai [, = XZ' trong mdi 1an do vao
Bang 1.

. KET QUA VA THAO LUAN

Hinh 3. Mach dién véi ngudn dién (.hl]dl'l Eo (a); vai
mat nEunn dién By, (b); v&i hain quml dién mac song
song Ez (c).

,
Bing 1. Két qua do suat dién dong, trong do
by ALyl AL va L AL Tan Tuet trong g 14 d6 dai
ciia doan day dién tro XZ, XZ/ XZ" va sai s6 vé do
dai cua thuéc khi mic ngudn E B, va E, .

3 510 3 835 5 842 2

L 516 3 840 0 845 1

5 514 1 836 4 842 2

Ell
n. wolap |y | A | BB
(mm) | (mm) | (mm) | (mm) | (mm) | (mm)

1 511 2 847 7 843 1

2 515 3 840 0 847 3

TB | 513 2 840 3 844 2

Trong do: n 1a sédiin do; TB la gié trj trung binh.

Thiét ké so d6 mach dién thi nghiém nhu
Hinh 3a, 3g¥Bo db cii tién mach thi ngi¢m nhu
Hinh 3c. ThEjhién cac budc tién hanh thi
nghiém nhu dugc trinh bay trcmg muc IL.3,
ching t6i nhin dugc mot s0 két qua nhu thay
trong Bang 1. Trong d6: SDD cua ngudn chuén
E, = 1.000£0001V; B cﬂnh xdc cua thudce
thing Al, =1mm; Gié trj cua cuong do dong

dién trong mach chinh [=111,2mA.

Két qua 1: Tir s6 liéu o Bang 1, chiing t6i xéc
dinh dugc gid tri trung binh vi cdc sai s6 cua
phép do SDP ciia mot ngudn_E,, nhu sau:

Sai sb dung cu: (Al,), =(Al), =1 mm
Gid tri trung binh:

840

E, =E, £ =1,000="—-=1,637V
513

:"II*-|

: . AE
Sai s0 ti doi: 8,=—L
E

Ix

My M OO0 3,
!I 1,000 513 840

0
Sai s6 tuyét doi:

— Ll6l

AE, =3,.E,

Ix

Viét két qua cta phép do SPP cua mét ngudn
Ix :

E, =E,, + AE, =1,637+0,019V

wE
Cé thé thdy két qua tinh todn SPD cia mot
ngudn E,, phu hgp tot voi gid tri ciia nguon
dién (hidu dién thé hai dAu cua pin).

Két qua Zn‘ir s6 liéu & Bang 1, ching téi xdc
dinh duge gid tri trung binh va cédc sai b cua
phép do SPP cuia hai nguon méc song song E,,
nhu sau:

Sai sb dung cu: (AZ,),.=(AL),.=1mm




Gid trj trung binh:

1,

844
E, =E, ==1000—=1,645V
- I 513
, , AE,
Sai so ti doi: 0,= —
E2)ﬁ
5,= 08 Ay AL 0001, 3 3 ) 40%
*E, 1, L 1000 513 844

0
Sai s6 tuyét déi:

1,040

AE, =8,E, =

2x 2x

Viét két qua cua phép do SDD cua hai ngudn
E, :

E, =E, +AE, =1,645+0,017V
C6 thé thiy két qua tinh todn SDD cua bd ngudn
E,, ph hgp t6t voi gid tri cta hai ngudn dién

mic song song (hiéu dién thé cua hai pin mic
song song).

Tir két qua 1 va két qua 2, ching t6i c6
thé két luan réng bé thi nghlem BKE-020 c6 thé
st dung dé do chinh xdc SDD cua bd nguon
gdm nhleu ngudn dién mic song song vi c6 the
cdi tién de do chinh xdc SBD cua by nguodn gom
nhidu nguon dién méic hdn hop.

V. K%LUAN
ung tdi da thuc hién thanh cong h

nghiém véi bd thi nghlem BKE-020: do sué.t
dién dong cua mot nguon di¢n don l¢ va do sut
dién déng ctia by ngudn mic song song bing
phuorng pha ach xung ddi. Bo thi nghlem néy
noi bat vai cac uu diém sau: thao tic dé d
thudn tién; két qua cd tinh thuy uc cao, phi
hop véi cée tinh todn 1y thuyét; dap (mg dﬁy du
ci u chi cua mét bo thi nghiém chuén muc
vé tinh khoa hoc, tinh su pham vé tinh tam my;
c6 thé sir dung cho ca muc dich trinh dién cua
gido va thue hanh cta hoc sinh. Trong béi
canh dol méi gido due va phwong phap day hoc
theo chuwong trinh gido duc phé théng 2018,
ching toi ffong bo thi nghiém cai tién nay s&
duge img dung rong rdi trong cac truong pho
théng trén ca nudce.
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