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Abstract: Some sets of experiments to investigate linear motion and damped oscillations introduced in
Physics textbooks 10 and 11 [2-7] have limitations that need to be improved or are not yet available on
the market and need to be researched. By using a high-speed ink injection module attached to the moving
cart that does not come into contact with the paper tape, friction is minimized. Ink injection speed, size,
number of ink dots and motion marking interval At can be adjusted on the touch screen to suit different
experiments. The experimental set for drawing damped oscillation graphs uses a magnetic board that
automatically erases after each experiment, which is very convenient during use.
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1. Pit van dé

Thi nghiém, thuc hanh dong vai tro dac biét quan
trong trong viéc hinh thanh khai niém, quy luét, dinh
luat vat 1i. Vi vay, Chuong trinh mon Vat i chu trong
rén luyén cho hoc sinh kha nang tim hiéu cac thudce
tinh cua dbi tuong vat i thong qua cac nodi dung thi
nghiém, thuc hanh dudi cac géc dd khac nhau [1].
Thyc té trong cac nha truong phd thong hién nay,
viée thiéu trang thiét bi day hoc ndi chung va thiét
bi thi nghi€ém thyc hanh mon Vat 1i noi riéng da anh
huéng khong nho toi két qua hoc tap va kha ning
dinh huéng nghé nghiép sau nay cua hoc sinh. Cac
thay ¢ dé khic phuc nhitng kho khan trén bang cach
su dung video thi nghiém, thi nghiém mo phdng ...
tuy nhién, vi¢c chi dugc xem ma khong dugc thuc
hanh trong thoi gian dai ciing anh huéng dén tu duy
sang tao va sy phat trién nang lyc, phdm chit cua
hoc sinh. Qua nghién ciru cac b thi nghiém khao sat
chuyén dong thang, chuyén dong tron dao dong tit
dan duoc gidi thi¢u trong cac bd sach giao khoa Vat
li 16p 10, 16p 11 [2-7] va mét s6 bo thi nghiém trén
thi trudng, nhom tac gia thiy c6 mot s6 vn dé can
nghién ciru cai tién hodc 1am mai.
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Hinh 2.1. Thiét bi danh ddu chuyén déng va do thoi
gian bang can rung [3] va Bg thi nghiém ghi do thi
dao dong tat dan cua con lic don [6].

Céc bo thi nghiém cé céac tinh nang uu viét noi
bat so voi thiét bi trén thi truong, ¢ thé sir dung dé
khao sat hi¢n tugng, tinh toan mot s6 dai lwong nhu
tde do, gia tdc cua chuyén dong thflng; tde do dai, toc
d6 goc, gia téc hudng tim cta chuyén dong tron déu;
ghi db thi dao dong tat dan cta con lic don nhu duge
mo ta trong bdo cdo dudi day.

2. N§i dung nghién ciru
2.1. Mjt s6 han ché ciia cdc bé thi nghiém khdo sdt
chuyén dpng trén thi truong

a) B thi nghi¢m khdio sat chuyén dong thing
déu, thang nhanh din déu dwec si dung trong va
ngoai nuwoc [3]:

Panh dau vi tri sau mdi khoang thoi gian ¢b dinh
At=0,02s bang ddng ho rung sir dung dong dién xoay
chiéu tan s6 f= 50Hz nén c6 mot sd han ché sau:

- Do bang gidy tiép xtc voi dau bat da ctua dong
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ho rung nén khi bang gidy chuyén dong theo xe lin
s€ cd ma sat.

Hinh 2.2. B¢ thi nghiém khao sat chuyén dong thang
nhanh dan déu ding xe ldn, can rung, bang gidy trén
thi truong.

b) Bj thi nghigm khdo sdt chuyén dpng thang déu

Viéc diéu chinh do doc mang nghiéng dé tao ra
chuyén dong thing déu rat mat thoi gian va kho kiém
soat tbc dd nhu mong mudn.
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Hinh 2.3. Thiét bi khdo sdt chuyén dong thang déu [3].

c) By thi nghiém khdo sadt chuyén dong tron
déu: Chua c6 trén thi truong.

d) Bé thi nghiém ghi do thi dao dong tit dan ciia
con lic don [6]: C6 mot s6 han ché sau:

- Str dung muc nudc tim vao but 1ong v& trén
bang mica tring, sau mdi lan thi nghiém phai dung
gié lau x6a myc nudc nén kha bét tién;

- Quy dao chuyén dong cua vat nang con lic don
thuc té 1a duong cong nén do6 thi dao dong tit dan
ghi dugc khong lién tuc ma c6 chd gian doan, kho
quan sat.

Hinh 2.4. B¢ thi nghiém ghi do thi dao dong tdt dan
cia con ldc don trén thi trirong.
2.2. Nguyén li hoat dpng cdac mo-dun chinh trong
cdc bg thi nghiém
a) M6-dun diéu toc va dio chiéu chuyén dong

Chiét p N

Mach dimmer
dao chiéu
dong co

9 AC 220V

Chuyén nguén
12VDC

M Ddng co

7 12vDC

Cong tic
03 chan

am bién cong tic
hanh trinh

Hinh 2.5. So dé déu néi dién mé-dun diéu toc va dao
chiéu chuyén dong.
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Mo-dun diéu téc va dao chiéu chuyén dong
duoc str dung trong 03 bo thi nghiém gdm: Khao sat
chuyén dong thing déu; chuyén dong thing bién doi
déu va chuyén dong tron déu.

b) Mé-dun dinh diu chuyén djng

- Mb-dun danh dau chuyén dong duoc sir dung
chung trong 03 b thi nghiém: Khao sat chuyén dong
thang déu; thang nhanh dan déu; tron déu. Mo-dun
dugc thiét ké gin trén dé nam cham dé thao lip dé
dang trén cac bd thi nghiém khac nhau.

- Biém dic sdc 1a ¢6 thé diéu chinh kich thude
chdm muc; s6 chdm muc phun trong 01 lan thi
nghiém; khoang thoi gian At giira 02 lan phun myc
lién tiép. Cac thao tac duoc thuc hién béng but tir trén
man hinh cdm ung.

2.3. Két qud thi nghiém so véi cdc bé thi nghiém c6
trén thi truong

a) Bo thi nghiém khdo sat chuyen dong thing
déu:

- Pit bang gidy va cb dinh
trén gia dd, bat may in phun tdc
dd cao hoat dong, bat cﬁng-téc
ba chan dé may hoat dong.

- Bat cong tic ngudn dé xe

chuyén dong, co thé dao chiéu alilmh dz’ ‘ 6}‘1 ZZ;[?_
va thay ddi téc do chuyén dong @1 dant —dau
chuyén dong.

clia xe lan bang cong tic ba chan
ddo chiéu va chiét ap.

So sanh két qua thi nghiém:

- Cac chiam danh ddu chuyén
dong cach déu nhau, nim trén mot
duong thing;

- Kich thuéc chdm danh déu co
kich thuéc nho, sic nét, tinh toan
quang dudng chinh xac hon;

- Do khodng cach giita hai chim
lién tiép (AS), biét khoang thoi

Bing gidy

Cac
B % gian chuyen dong (At) ta tinh
da.t,trﬁ? d,Ch}? r(111; duoc téc do chuyén dong thing
gla‘E ! anh dau 431, theo cong thuc:
nghiém.  vi tri trén AS
bang p=—"
gifly. At

Hinh 2.7. Két qua trén Bé thi nghiém khao sdt dao
déng tat dan ciia con ldic 16 xo.

b) B thi nghi¢gm khdo st chuyén djng thing
nhanh din déu

- Dit bing gidy va c6 dinh trén gia d, kéo xe lin
vé phia dau hanh trinh sao cho qua ning duoc kéo
1én cao;

- Bat may in phun tdc do cao hoat dong, buong xe
lan chuyén dong.
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So sanh két qua thi nghiém:

- Céc chdm danh diu chuyén
dong cach xa dén nhau, nim trén
mot dudng thing;

- Kich thuéc chdm danh ddu c6
kich thuéc nho, séc nét, tinh toan
quang duong chinh xéac hon;

- Po quing dudng chuyén dong
trong m51 khoang thoi gian At

Bang gidy Cic chdm li¢n tiép twong ngla AS, vaAS,
dit tren, danhdau  ta tinh dugc gia toc cua chuyen
g:ié thi  Vitritrén dong thang nhanh dan déu theo
nghiém. bang giay. cong thl’Ic:a _ AS, - AS,

Af?

dgng thing nhanh dan déu.
¢) B9 thi nghiém khdo sdt chuyén dong tron déu
B

,ﬂ_

o
Céc chdm danh du chuyén
dong trén bing gidy dan trén
vanh dia thi nghi¢m.

Hinh 2.8. Két qud trén B thi nghiém khdo sdt chuyén ‘

Bing gidy dén trén vanh
tron cua dia thi nghiém.

Hinh 2.9. Két quc,i trén Bo thi ngi{iém khao sat dao déng
tat dan cua con lac lo xo.
- Déan bang gidy 1én vanh dia tron, dat dia tron c6
dinh Ién truc quay cua dong co;

- bat may in phun mini toc dd cao lén bang gin
nam cham, hu:ong dau phun gan voi bang gidy;

- Bat cong-tic ngudn, diéu chinh téc do quay; bat
may in hoat dong;

So sanh két qua thi nghiém:

- Cac cham danh diu chuyén dong cach déu nhau,
nam trén mot duong thing;

- Kich thudc chAm danh déu c6 kich thude nho,
sdc nét, tinh toan quang duong chinh xac hon;

- Po khoang céch giita hai chdm lién tiép (AS), biét
khoang thoi gian chuyén dong (At) ta tinh dugc toe do
dai trong chuyén dong tron déu theo cong thrc:

AS
At

d) Bj thi nghi¢gm khdo sdt do thi dao djng tit
ddn ciia con lic 16 xo

- Diat bang tir 1én khay d&, 1ap bat tir va diéu chinh
dau bat tiép xUc nhe voi mat bang tur ty xoa;

- Bat cong tic ngudn dé gia d& bang tir chuyén
dong tinh tién; kéo con lic 10 xo 1éch khoi vi tri can
bang roi budng ra;

- Quan sat hinh dang cta dd thi dao dong tat dan

y=
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trén bang tir; ¢6 thé 4n nit xoa trén bang tir dé 1am lai
thi nghiém tir dau.

So sanh két qua thi nghiém:

+ Do thi dao dong tat dan cua con lic 16 xo duoc
v& sic nét trén bang tu, co thé tu x6a dé lam lai thi
nghiém tiép theo, khong ding muc nude tam vao but
16ng v& trén bang mica tring phai x6a thu cong bang
gié sau mdi 1an 1am thi nghiém.

Bang tur tu x6a dat Do thi dao dong i) th1 dao dong tat
trén gia t4t dAn v& trén  déan cua con lic don
thi nghiém. bang tir tur x6a. trén thi truong.

Hinh 2.10. Két qua trén B thi nghiem khdo sat dao dong
tat dan cua con lac lo xo.

3. Két luan

- D nghién ctru, thiét ké va ché tao thanh cong
04 bo thi nghiém khao sat chuyén dong thing déu;
thang bién d6i déu; chuyén dong tron déu va ghi dd
thi dao dong tit dan.

- May in phun mini tbc do cao dugc sir dung
chung cho 03 bd thi nghiém noi trén. Thiét ké mo-
dun, gin nam cham rét tién dung trong thao lip may
va thao tac thi nghiém. Cac chim muc phun & toc
dd cao, kich thudc nhd s€ tang d6 chinh x4c khi tinh
toan toc dg, gia tdc... ciia chuyén dong.

- Bang tir v& d0 thi dao dong tat dan, khong sir dung
giéy, ¢ thé ty x6a sau mdi lan lam thi nghiém, tiét
kiém chi phi va rat tryc quan trong qua trinh str dung.
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