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Khio sat sw phu thugc theo thoi gian ciia hiéu dién thé,
cwong do dong di€n va cong suat tiéu thu trén tu
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Abstract: The capacitor is a device used to store energy in the form of electrical charge which can be
later utilised to supply charge or energy once the power source is disconnected from it. Charging and
ditscharging of capacitors holds importance because it is the ability to control as well as predict the rate
at which a capacitor charges and discharges that makes capacitors useful in electronic timing circuits.
This article aims to build an experiment to investigate the discharge and charging process of a capacitor
when the capacitor is charged and discharged through a resistor.
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1. Pit vin dé

Tu dién la mot linh kién dién tir thuy dong ciu tao
boi hai ban cuc dat song song dugc ngan cach boi
16p dién moi. Tu dién c6 tinh chat cach dién 1 chiéu
nhung cho dong dién xoay chiéu di qua nhd nguyén
Iy phong nap. Chung dugce st dung trong cac mach
dién t: mach loc nguén, loc nhiéu, mach truyén tin
hiéu xoay chiéu, mach tao dao dong .vv... Nguyén Iy
phong, nap cua tu dién 1a tinh chit dic trung va ciing
la nguyén 1y co ban trong hoat dong cua tu dién. Bai
bao xay dung mot bai thi nghiém khao sat qua trinh
phong, nap cua tu dién khi tu dugc nap di¢n va phong
dién qua dién trd.
2. N§i dung nghién ctru
2.1. Muc dich- yéu cdu: Khao sat qua trinh phong,
nap cua tu dién, cu thé khao sat va v& do thi bién doi
theo thoi gian cia hiéu dién thé trén hai du ty dién
va dién trd, cuong do dong dién trong mach va cong
sut tiéu thy trén tu dién va dién trd khi tu duge nap
dién va phong dién qua dién dién tro. Tu dd thi xac
dinh dwoc hing sé thoi gian .
2.2. Co s6 Iy thuyét
2.2.1. Qua trinh nap: Mic ndi tiép dién tro R véi tu
dién C, roi ndi v6i ngudn dién mot chiéu nhu hinh
2.1.

Tai thoi diém t = 0, bt diu dong khoa K. Tu dugc
nap dién qua dién trd R. Dong dién ban dau trong
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machla I, = ?‘) ; (U, la dign ap nguodn) va giam dan
theo thoi gian, hiéu dién thé trén hai dau dién tro

giam déan, ddng thoi hiéu dién thé trén hai dau ty ting
dan dén gia tri U,. Ap dung dinh luat Om ta co:
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Hinh 2.1. So do
nguyén ly cua

Hinh 2.2. Pé thi biéu dién sw phu thugc
theo thoi gian cua u, va u,

mach nap
Uo—i.R—i:O _,Hi:ﬂ (1)
C RC R
Lay dao ham hai vé phuong trinh (1) theo thoi
: 5 ._dq,
gian va thay i= e
di i di dt
a7 7T ke @

Lay tich phan hai vé phuong trinh (2)

Edi b dt .S
= 3i=1I,e RC
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Hiéu dién thé trén hai dau dién tro 1a:

E
up =iR=Ugee R &)
Hiéu dién thé trén hai ban tu la:

ugtu.=U, su.=U,-uy =0,

Cong suat tiéu thy trén tro:

it
P, =iuy =1,U,e ¥¢ (6)
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Tai thoi diém ban dau t = 0, cong sut dat gia tri
cuc dai, khi t ting 1én cong suat giam theo ham e mi.
Cong suat tiéu thu trén tu:

t t
P. =iug, =1,Uge RC[I—e RC] (7)

Tai thoi diém ban dau cong suat bang 0, sau do
khi t ting cong sut bién doi theo ham e mil, cu thé
thoi gian ngdn ban dau khi t ting cong sut ting theo
ham e mil, sau d6 giam dan theo ham e mil.

2.2.2. Quda trinh phong

Xét mot mach dién gf‘)m R mic song song voi tu
C vao mot ngudn U nhu hinh 2.3.

Do tu mac song song véi dién tré' nén:

_ q_. __ 4
Uc=Uur hay E—lR _H__E (8)

Lay dao ham hai vé phuong trinh (8) theo thoi

gian va thayi= —%, dau trir 1a do dién tich trén hai

ban tu giam dan theo th(‘?i gian.
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Lay tlch phéan hal vé phu’ong trinh (9)
iT——l.——:’l.—IDE (10)

Hiéu dién thé trén hai dau tu dién va hiéu dién thé
trén hai ban tu:

t
ug =u.=Uye KC (11)
Cong suét tiéu thy trén ty:
2t
P, =iug =1,Use ¢ (12)

Tai thoi diém ban dau t = 0, cong sut dat gia tri
cuc dai, khi t tding 1én cong suat giam theo ham e mi.
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Hinh 2.4. D6 thi biéu dién sir
phu thugc theo thoi gian cua u,.

Hinh 2.3. So' d6 nguyén Iy
mach phong

Pinh nghia hing s6 thoi gian (1): 1a thoi gian
ma hiéu dién thé trén C (tang) giam di e = 2,7 14n so
v6i thoi diém vira dong mach.

Biéu thirc : ©=RC.

2.3. Dung cu thi nghiém

1. Sensor Cassy.

2. May tinh c6 cai chuong trinh Cassy Lab.

3. Bang mach.

%
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4. Ngudn mot chiéu.
5. Cac tu dién,cac dién tro
6. Mot khod hai trang thai.
2.4. Trinh tw thi nghiém
2.4.1. Mach nap
a. Lap mach dién nhu hinh 2.5.

_I_ c -

CASSY

Hinh 2.5. So' dé thi nghiém mach nap

b. Khéi dong chuong trinh Cassy Lab: Trong man
hinh Desktop cua Windows, chon Start\ Program\
CASSY Lab\ CASSY Lab. Hoic ¢ thé nhay dup
chudt vao biéu tugng ciia Cassy Lab trén man hinh.

Trong cira so CASSY Lab, chon Activate (khoi
dong cho Sensor Cassy va Power Cassy).

Nhén F5 dé lwa chon céc thiét bi: cira so Settings
hién ra, chon Genaral, trong phan Serial Interface
Assignment, trong khung COM1, chon CASSY.

Tiép tuc, trong Setting chon CASSY, kich hoat
cac dau do A vaB bang cach nhay dup chuot, khi do
hop hoi thoal Sensor Input Settlngs hién ta, 1an luot
dat ché d6 sau cho ca hai dau do A va B: Quantity:
Voltage U, ( Voltage U,,).

Meas. Range: -10V..10V.

bat thoi gian cho cac phép do: Trong cua
sO Settings, nhay chudt vao Display Measuring
Parameters, cira s6 Measuring Parameters hi¢n ra,
dat Meas. Time: 10s, chon ché do do Automatic,
Append New Meas Series.

c. Tién hanh do: Ban diu m¢& khoa K. Nhin nut
F9 dé bat dau vé dudng nap cua tu dién, dong thoi
nhanh tay déng khoa K. Trén man hinh cua Cassy
Lab s& hién ra do thi nap dién tuong ung cua tu dién
va dién tro.

Céch xac dinh hing s thoi gian: Trong ving do
thi cia CASSY Lab, nhan chudt phai, mét thuc don
doc hién ra chon Fit Function\ Exponential Function
e”x. Di chuyén chudt tir dau dén cudi do thi hién thi
dién ap trén dién tro. Hang s6 thoi gian chinh 1a gia
tri B hién 1én & goc dudi trén man hinh (hinh 2.7).
2.4.2. Mach phong

a. Lap mach nhu hinh 2.6.
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Hinh 2.6. So do thi nghiém mach phong

b. Tién hanh do: Ban dau déng khod K sang trang
thai (1) dé tu dugc nap dién. Nhan nat F9 dé bat dau
v€ duong nap cua tu dién, sau do chuyén khoa K
sang trang thai (2) dé tu phong dién qua dién. Trén
man hinh cia Cassy Lab s€ hién ra dd thi phong dién
tuong Gng cua tu dién qua dién tro.

Cach xac dinh hang s6 thoi gian: Trong ving d6
thi cia CASSY Lab, nhin chu6t phai, mdt thuc don
doc hién ra chon Fit Function\ Exponential Function
e”x. Di chuyén chudt tir dau dén cudi do thi hién thi
dién ap trén tu dién. Hang s thoi gian chinh 13 gia
tri B hién Ién & goc dudi trén man hinh (hinh 2.10).
2.5. Két qua thi nghiém
2.5.1. Mach nap

L WAl & 8o 0 W
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Hinh 2.7. D6 thi thwc nghiém biéu dién sw phu
thugc theo thoi gian cua u, va u,.

Khi bét dau dong khoa K, hidu dlen the trén hai
dau dién tro dat g1a tri U, sau d6 giam theo ham e
mil, va hiéu dién thé trén ha1 dau tu dién ting dan tir
0 theo ham e m, hoan toan phu hop véi cong thic

4) va (5).
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Hinh 2.8. Do thi thwe nghiém biéu dién Su’phu thuoc
theo thoi gian cua i, va i.
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Khi bit dau dong khoa K, cudng do dong dién
i, =i dat gid tri I, sau d6 giam theo ham e mt, hoan
toan phu hop véi cong thire (3).
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Hinh 2.9. D6 thi thuc nghiém biéu dién sw phu

thugc theo thoi gian ciua P, vaP,.

Khi bt dau dong khoa K, cong suat t1eu thu trén
dién tr¢ dat gia tri P, sau d6 giam theo ham e m, va
cong suét tiéu thy tren tu dién tang dan tir 0 theo ham
e mil, sau d6 giam déan theo ham e mii, hoan toan phu
hop voi cong thirc (6) va (7).

2. 5 2. Mach phong
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Hinh 2.10. D6 thi thue nghiém biéu dién s phu
thugc theo thoi gian cua u,.

Khi dong khoda K sang trang thai (1) tu dugc nap
dién tryc tiép tir ngudn, hidu dién thé trén hai dau tu
dat gia tri U, sau do chuyén khoa K sang trang thai
(2), tu bt dau phong dién qua dién trg, hiéu dién thé
trén hai dau ty giam theo ham e mii, hoan toan phu

hog, vOi cén% thure i 11 :
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Hinh 2.11. D6 thi thuc nghiém biéu dién sw phu thugc
theo thoi gian cua i,.
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Cuong d6 dong dién chay qua mach giam dan
theo ham e mil khi tu phong dién qua dién tro, hoan

toan Bhu th véi cénﬁ thire ! 10 :

>AmE O RO S8 M=
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Hinh 2.12. P6 thi thuc nghiém biéu dién sw phu
thugc theo thoi gian cua P..

Cong suat tiéu thu trén tu giam dan theo ham e
mi khi ty phong dién qua dién trd, hoan toan phu
hop vai cong thue (12).

2.5.3. Xdc dinh hang sé thoi gian t

Mach nap Mach phong
uv) (s) AT(s) u) | (s) At(s)
5 0,080 0,001 5 0,079 0,000
6 0,081 0,000 6 0,080 0,001
7 0,079 0,002 7 0,078 0,001
8 0,082 0,001 8 0,079 0,000
TB 0,081 0,001 TB 0,079 0,0005
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GiatriciaRvaC: R=800Q ;C=100uF
Tinh hang s6 thoi gian theo 1y thuyét: = 0,08 s
Tp — 7T
=" 1=13 %
Tr

Sai s6 tuong dbi: 0

3. Két luan: Bai bao dd xay dung dwoc bai thi
nghiém khao sat dugc su thay doi theo thoi gian cta
hiéu dién thé, cudng d6 dong dién va cong suit tiéu
thu trén ty khi tu dugc nap va phong dién qua dién
trg, dong thoi tir d6 thi xac dinh dwoc hang s6 thoi
gian véi sai s6 so voi 1y thuyét rat nho 1,25%.
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Day hoc yéu t6 thong ké theo hwdng phat trién... aiép tneo rang 79

Bién phap day hocl. Gido vién phan logi bai tap
sdch gido khoa theo chii dé, giiip hoc sinh rén luyén
thao tac tw duy todn hoc.

Bién phap day hoc2. Gido vién thiét ké — sir
dung quy trinh tao tinh huong van de, gitip hoc sinh
ldp ludn gidi quyét van de.

Danh gia (dinh tinh va dinh luong) dau vao — dau
ra thuc nghiém cho thiy:

- Hoc sinh thudc 16p thuc nghiém c6 hing thu
hoc tap va hoc tép tich cuc chi dong hon hoc sinh
16p ddi chimg.

- Nang lyc tu duy va lap luén toan hoc cua hoc
sinh tiéu hoc 16p thuc nghiém d4 duoc cai thién. Cu
thé 1a:

X9
\/(n- DS+ (m- DS 1 Ay

n+ m- 2 n m

T=

)

- 6,4
- 13- 64379 =2,1744.
\/2924931+3123831 L, 1

60 Go* 32

%

boos = = 1,649. Mién bac bo:
(1,649;00) = Béac bo H, vi T = 2,1744 > 1,649. Két
ludn: Bac bo gia thuyét H: Hai 16p ¢6 ning lyuc tu duy
va lap luan toan hoc nhu nhau. Tuc 1a hoc sinh 16p
thuc nghiém c6 nang luc tu duy va 1ap luan toan hoc
cao hon hoc sinh 16p ddi chung, véi do tin cay 95%.
Tai liéu tham khao

[1] BO Gido duc va Dao tao, Chuong trinh gido
duc phé théng — Chuwong trinh tong thé, Ban hanh
kém theo Thong tu s6 32/2018/TT-BGDDT ngay 26
thang 12 nam 2018 cta B¢ trudng Bo Gido duc va
Dao tao.

[2] Chuong trinh gido duc phd thong mon Toan
(Ban hanh kém theo thong tw s6 32/2018/TT-BGDPIT,
Ngay 26 thang 12 nam 2018 cua Bé truong bo Gido
duc va Pao tqo)

[3] Vii Quéc Chung (1995), Gop phdn hoan thién
néi dung va phu'ong phap day hoccac Yéu t6 hinh hoc
theo hiéng boi dwo‘ng mot so nang lyc tw duy cho
hoc sinh cac lop cudi bdc tiéu hoc, Luén an Pho tién
si khoa hoc Su pham - Tam ly, Trudong Pai hoc Su
pham - Pai hoc Quéc gia Ha Noi.

- Véi mace 0,05, tacot
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