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Abstract: The article presents the results of a study that involved constructing video experiments on
oscillations of simple pendulum and spring pendulum and using the Tracker Video Analysis software to
analyze the oscillation laws. The results, shown (through graphs and equations) demonstrate that the
distance, velocity, and acceleration of the spring pendulum and simple pendulum undergo harmonic
motion over time, and there is a relationship between their frequency, phase, and amplitude. The article
suggests the idea of using experiments in teaching to develop students’ physics competency, and highlights
the advantages of the free, easy-to-use Tracker Video Analysis software that is suitable for all regions and
age groups. Therefore, teachers can use it as a survey experiment for students to maximize their physics
competency development in teaching oscillation content in Physics 11 (in the 2018 Physics program).
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11.

1. Pt van dé

Diém méi trong quan diém xay dyng Chuong
trinh Gido duc phd thong mén Vit 1i 2018 1a ting
cuong tinh tryc quan, giam viéc bién doi thién vé
toan hoc [1]. Theo d6, trong chu dé “Dao dong™ —
Vat li 16p 11, kién thirc vé phuong trinh li do bién
thién diéu hoa theo thoi gian dugc hinh thanh thong
qua quan sat do thi thu duoc tur thi nghlem (TN) thuc
hodc hinh anh d6 thi c¢6 sin; kién thirc vé van tdc va
gia tdc cua vat dao dong diéu hoa dugc phén tich, so
sanh, lap luan tur hinh anh d6 thi ba dai luong li d9,
van tdc, gia toc dugc cung cdp san (ma khong pha1
giai bai toan dong luc hoc va chip nhén kién thirc vé
dao ham, phuong trinh vi phan nhu & Chuong trinh
Vit 1i 2006). Néu xay dung dugc TN cho hoc sinh
(HS) vé dao dong didu hoa cho phép biéu dién duoc
ddng thoi db thi cua 1i do, van tdc, gia tde theo thoi
gian thi s€ tao diéu kién phat trién nang luc vat li cho
HS, dic biét la thanh t6 tim hiéu ty nhién dudi goc
do vat li.

Céc thiét bi TN xac dinh hinh dang d6 thi cac dai
luong theo thoi gian va biéu thirc ciia nd trong dao
dong co diéu hoa phuc vu day hoc ¢ cac cép hoc khac
nhau da duoc nhiéu hiang nudce ngoai nghién ciru, san

xudt tir nhidu ndm nay nhu Phywe, Leybold, Coach.
Céac bo TN cua hang déu khao sat duoc cac noi dung
v6i d6 chinh x4c cao. Tuy nhién, cac TN déu phai két
ndi cam bién va may tinh hodc céac thiét bi cim tay
nén gia thanh rat cao, thao tac TN kha phtc tap, kho
kha thi khi trién khai day hoc theo nhém ma chuong
trinh mon Vat 1i 2018 dé ra.

Trong chuong trinh vat i 2006, c6 mdt TN minh
hoa dd thi li do theo thoi gian cua con lic don. Tuy
nhién TN ¢ dang dinh tinh va hinh anh chua thyc sy
thuyét phuc (vi d6 1a dao dong tat dan do sy ma sat
ctia bt co voi tim nhya). Cac nghién ciu ¢ trong
nude thoi gian qua ciing co cac cong bd nhu: Duong
Xuan Quy [2], Ngo Thi Thiao Swong [3], Nguyén
Hoang Anh [4]... Trong TN cua céc tac gia [2], [4] da
vé duoc truc tiép dang dd thi cua li d6 theo thoi gian
ctia con lic don, con lic 10 xo, tuy nhién chua chimg
minh duoc d6 thi 12 ham diéu hoa. Nghién ctru [3] tiép
can theo hudng st dung phan mém Coach 7 dé phan
tich video TN thuc, tir 6 chimg minh dwoc dd thi ctia
cac dai lugng li 46, van tde, gia tdc 1a cac ham didu
hoa theo thoi gian, Tuy nhién, Coach 7 14 phan mém
¢6 phi, cach st dung ciing kha phuc tap véi gido vién
(GV) va HS.
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Nhu vay, nghién ctru, xdy dung TN vé dao dong
co theo hudng phan tich video, tir d6 chimg minh
duogc do thi cia cc dai luong li do, van toc, gia toc 1a
cac ham dleu hoa theo thoi gian thong qua cac phan
mém mién phi, thao tic don gian 13 rit c6 ¥ nghla Ve
khoa hoc va thuc tién véi bdi canh day hoc phan Dao
dong — chuong trinh Vat 1i 11 sap t6i.

2. N§i dung nghién ctru
2.1. Gidi thiéu so lwgc phan mém Tracker Video
Analysis va cdach cai dat

Tracker Video Analysis 1a mot cong cy md hinh
hoa va phan tich video mién phi duoc xay dung trén
khung Java ctia Open Source Physics (OSP) 1a mot
du an dugc tai tro boi Quy Khoa hoc quéc gia va dai
hoc Davidson (M¥), dugc thiét ké dé sir dung trong
day hoc vat li nhu v& d0 thi, giai phuong trinh vi
phéan...[5], [6]

* Cai dat chuong trinh

Ta c6 thé thé tii phin mém Tracker Video
Analysis va lya chon nhiéu phién bantir trang web:
https://physlets.org/tracker.

Sau khi da tai xong phan mém, tién hanh cai dat
vao mdy tinh theo cac bude nhu sau: [7] g,

Chay cai dat chuong trinh Tracker ===> chon
Next => I accept the agreement => chon Next va sau
d6 chon noi cai dat va bAm Next=> chon Video and
Experiments => Chon Install dé chuong trinh cai dt
va sau khi cai dat xong nhan Finish.

2.2. Xdy dung TN dao dpng diéu hoa ciia con lic
don va con lic 1o xo

a) Muc tiéu TN

- Chung to dd thi li d6 dao dong ctia con l4c don,
con lic 10 xo 14 ham diéu hoa theo thoi gian.

- Chung to dd thi van tc, gia tde cua vat (truong
hop con lic 16 xo0) 1a ham diéu hoa theo thoi gian c6
cung chu ki voi li d9.

- Chimg té duoc van toc nhanh pha hon 1i 6 mot

T . X A LA T
gbc > gia toc nhanh pha hon vén toc mot goc B va

v =wda = .A.

b) Dung cu TN

Gom: Bé 3 chan, 2 tru ¢10, 1 qua nang 150g, 1
qua nang 50g, 2 khop ndi, 110 xo, ddy du, may tinh
co cai dat phén mém Tracker Video Analysis, dién
thoai thong minh.

¢) B6 tri va tién hanh TN

cl. TN véi con lic 10 xo

Buée 1. Lap cac thiét bi tao thanh con lic don
nhu hinh 2.1
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Bude 2. Kéo qua ning xudng dudi 1 doan khoang
3 c¢m so vdi vi tri can bfing roi tha cho vat dao dong,
dung dién thoai quay lai dao dong cua vat.

Buée 3. M6 phan mém Tracker Video Analysis,
chon file video da c6 vé dao dong ciia con lic 10 xo.

Bude 4. Pidu chinh kich thuéc doan video ma

ta can phan tich (nhan LE. i Clip setting). Bat dau tir
frame 0 hoac tuy chon.

Hinh 2.1 Hinh 2.2
Buéc 5. Dua thang do va hé toa do vao video:
Chon L= I/ Calibtation Stick, ding chudt kéo 2
dau cua thudce trung véi diém bién cua vat dao dong
trong video; click chudt trai vao 6 gia tri chiéu dai
trén thude dé nhap gia tri dang voi thyce t€ (2 1an gia
tri bién).

Hinh 2.3

Buoe 6. Pua hé toa d6 vao video: Chon é_ trén
thanh cong cy, sau d6 dung chudt dé di chuyén gbc
toa d6 O dén vi tri can bing cia vat ning.

Buéc 7. Chon diu hiéu * ©®3%€  (rep thanh cong
cy, sau do chon Point Mass ddi voi cac vat chuyén
dong.

Budc 8. Chon céac dai luong can khao sat (vé
dd thi): Click chudt vao nit Columns dé lya chon
céc dai lugng can khao sat: li 6 theo phuong thing
dung (y), van toc theo phuong thang dung (v,); gia
toc theo phu’orng thang dung (a). Nhan chudt vao nut
Plot/chon s db thi can hién th1 (gia su la 3).

Buée 9. Nhén giit ntat Shift va click chudt trai vao
1 vi tri d3 danh diu trén vat (chinh gilra vat hoac
mép vat) lién tiép, mdi lan click thi s& c6 bd gia tri
y-tv,—t a, - t trong bang sb lidu va tuong tmg véi
mot diém trén dd thi (hinh 2.3).

Buoc 10. Click chudt phai vao dd thi i do-thoi
gian (x-t) chon Analyze, tiép tuc vao Analyze chon
Curve Fitter khdp ham véi dang d6 thi tuong tng 1a
Sin). Khi 6, phin mém s& xac dinh cac théng s6 cua
ham sin.

¢2. TN véi con lac don

Thuc hién tuong tu nhu cac budc cua con lac 10
XO0.

d) Két qua TN va két luan

Véi TN véi con lic 16 xo
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Do thi li d¢ - thoi gian (v-t)

D6 thi van téc - thoi gian (vy-t)

Do thi gia toc - thm gian (ay ?)
Hinh 2.4. Do thi li @5, vén toc, gia toc theo thoi gian
trong dao dong ciia con ldc 16 xo.

Nhdn xét:

- P thi li d6 - thoi gian, van toc — thoi gian,
gia tbc — thoi gian ciia con lic 10 xo dao dong theo
phuong thang dimg c6 dang hinh sin (1a ham diéu
hoa theo thoi gian), bién thién cung chu ki (cing tan
s6 goc 1a 11, 23 rad/s — hé s6 B trong biéu thirc khop
ham & 3 d6 thi nhu nhau.

- Tai ciing mot thoi diém (thé hién qua dudng nét
dut dong thang), van tc nhanh pha hon li d6 mot goc

7, gia téc nhanh pha hon vén téc mét goc %

- Tir biéu thirc khdp ham ta thdy: A=2,8 cm, v
=0,306 (m/s) ~0,028.11,23 =w.A;a =
~0,028.11,232 = ©.A%.

Binh ludn: Phéin mém Tracker Video Analysis co
thé v& db thi kha t6t, dap tng duoc yéu cau can dat
ctia chuong trinh ma khong can két ndi thém cam
bién, chi phi ton kém.

e) Y tuwong sir dung TN trong day hoc chii dé dao
dong —Vatli 11

max

3,35 (m/s?)
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Céc TN vira xdy dung c6 thé sir dung dé day hoc
chu dé “Dao dong” — Vat 1i 16p 11 (thudc chuong
trinh 2018) v&i cac yéu cau can dat:

- Dung db thi li d6 — thoi gian c6 dang hinh sin
(tao ra béng TN, hoac hinh v€ cho trudc), néu dugc
dinh nghia: bién dg, chu ki, tan sd, tan sb gobc.

- Str dung d6 thi, phan tich va thyc hién phép
tinh can thiét dé xac dinh duoc: do dich chuyén, van
toc va gia tdc trong dao dong diéu hoa.

Trong bai bao, chung t6i trinh bay y tuong khai
sir dung TN da xdy dung dé xay dung biéu thirc van
tdc, gia toc trong dao dong diéu hoa.

Chuyén |GV tién hanh TN hoic yéu cau HS lam TN
giao theo nhém 6 ngudi trong véi con lic 10 xo
nhiém |dé HS quan sat dugc hinh anh dd thi nhu

vu hinh 2.5.

Tir cac dd thi nhu hinh 2.5, yéu cau HS thuc
hién theo nhom dé thao luén, tra 161 cau hoi:
CHI1: Cho biét ba d6 thi trén c6 dang ham so
nao theo thoi gian:? Tai sao? .
CH2: So sanh moi quan hé vé tan so goc,
bién do, pha ban dau giita van toc va li do,
gilra gia toc va van toc.

Thuc HS thuc hién nhiém vu theo nhém, thao luan
hién de tra 101 2 cau hoi trén.

nhiém |GV quan sat, ho trg cac nhom gap kho khan.
vu

Trinh bay két qua

- GV goi cac nhém mang két qua 1én bang trinh
bay, cac nhom khac nhén xét.

- GV nhan xét phan trinh bay cta cac nhom.

Du kién két qua:

Tra 101 1: Ba d6 thi co dang ham sb sin theo thoi
gian vi phia dudi d6 thi c6 biéu thirc ham sin

Tra 10i 2: Tan s6 goc cia ba dai luong 13 bang
nhau (bang 11,23 rad/s); van toc nhanh pha hon li
do mot goc %, gia tdc nhanh pha hon van tdc mot goc
%; vé bién do V... = 0,306 (m/s) ~ 0,028.11,23 = w.A;

a_ =335 (m/s%) ~0,028.11,23> = w.A”.

max

Chét kién|Trén co so két qua, GV khai quat hoa biéu thuc
thire ctia ba dai lwong trong dao dong diéu hoa:

Li do: x = Acos(wt + ¢)

A A i
Van toc: y = pA.cos(wt + (/?+E)

Gia toc: a = @’ A.cos(ot + @+ 1) = —@°x

(Xem tiép trang 90)
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