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1. Gioi thigu

Noi dung chu d& “Dao dong co™ — Vit Ii 11 bao gom nhitng qua trinh, hién twong dao dong
cua con liac don (CLD), con lic 16 xo (CLLX)... nhu dao dong diéu hoa, dao dong tat dan, dao
dong cudng buc, hién tugng cong huong va mot sb ng dung cua dao dong co... Trong cac qua
trinh, hién twong nay, c6 nhiéu dai lwong vat li bién d6i nhanh (x-t, v-t, a-t...) v&i quy luat phirc
tap d6i véi hoc sinh [1] - [3].

Qua trinh day hoc chu dé “Dao dong co” — Vat li 11 khéng nhitng doi hoi hoc sinh thuc hién
cac suy luan Ii thuyét dé rat ra cac quy luat dao dong ma con yéu cau hoc sinh tién hanh cac thi
nghiém (TN) can thiét dé kiém nghiém céc quy luat dao dong da tim duoc [4] - [6].

Cung véi su phat trién manh mé cua khoa hoc cong nghé, viéc nghién ctu xay dung céac thiét
bi TN doi hoi can nghién ctru xay dung hé do va thiét bi ghép ndi may tinh dé thuc hién cac TN
can tién hanh trong day hoc [7] - [9].

2. Phuwong phap nghién cau

Phuong phdp nghién cau ly luan: Phan tich cac tai liéu lién quan dén van dé, quy trinh xay
dung thi nghiém ghep ndi may tinh, cac con duong day hoc theo kiéu day hoc giai quyét van dé.

Phuong phép diéu tra: diéu tra khao sat thuc trang thiét bi thi nghiém va viéc str dung thi nghiém
trong day hoc chu dé “Dao dong co” — Vat Ii 11 ciia 45 giao vién caa mot sé truong THPT.

Phuong phap thuc nghiém: Phan tich cac thiét bi thi nghiém hién c6 trong nudc va nudc
ngoai, thiét ké, ché tao thiét b thi nghiém ghép nbi may tinh AddeStation vé Dao dong co, tién
hanh céc thi nghiém vai thiét bi thi nghiém da ché tao, xir Ii s6 liéu, danh gia va két luan vé tinh
kha thi, ru diém va han ché cua cac thi nghiém da xay dung.

3. Két qua va ban luan
3.1. Sw can thiét phdi xay deeng cac thi nghiém ghép néi may tinh

Hién nay, nhiéu truong phé thdng & Viét Nam chi duoc trang bi bo TN thuc hanh do chu ki
dao dong caa CLD, do chu ki dao dong cia CLLX va bo TN thuc hanh ghi d6 thi dao dong cua
CLD. Céc thiét bi TN nay khong tién hanh duoc cac TN: kiém nghiém quy luat dao dong diéu
hoa, khao sat quy luat dao dong tat dan, cudng buc, cong huong... Trong khi d6 cac TN nay la
rat can thiét trong day hoc chi dé dao dong co dap tng yéu cau phét trién nang luc caa hoc sinh
theo chuong trinh gido duc ph théng 2018.

Mot s hang thiét bi nudc ngoai (Leybold, Phywe, Pasco...) da ché tao thiét bi TN vé Dao
dong co. Tuy nhién, cac thiét bi nay rat dit tién, kho co thé duogc trang bi cho cac truong phd
théng ¢ Viét Nam.

MGt sb truong THPT chuyén & Viét Nam duoc trang bi bo TN ghép ndi méy tinh AddeStation
(Singapore). B thiét bi nay c6 gia thanh phi hop, cho phép tién hanh dugc mét s6 TN trong day hoc
vt li (Dao dong cua CLLX thing dimg, Dao dong diéu hoa). Tuy nhién, viéc khai thac thiét bi nay
con han ché khdng chi do bo thiét bi sir dung cong nghé mai, hién dai, dao dién khac biét TN truyén
thong ma chir yéu bai vi thiéu hé do va do vay khong thuc hién duoc cac kiém nghiém quy luat dao
dong diéu hoa (d6i voi CLD), khao sat quy luat dao dong tit dan, cudng buc, cong huong...

3.2. Xdy dung hé do
Céc thanh phan chirc ning cta thiét bi TN ghép ndi may tinh duoc thé hién trong so @6 hinh 1.

May tinh c6 phan

.. Lk Thiét bi ghép mém xit Ii s lidu Man hinh
g = bl iy SRAL G
(Object) (Sensor) (Interface) (Monitor)

software)

Hinh 1. So do thiét bi TN ghép ngi may tinh
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Hé do gdm cac dung cu va bd tri cho phép tao ra qua trinh hién twong vét li can nghién ctru, cac
dai luong vat 1i can do (dbi tuong do). Hé do ma chiing t6i xdy dung bao gdom CLLX, CLD, CLLX
dao dong tat dan, CLLX dao dong cudng buc va cong huang (Hinh 2).

Céc dung cu TN ghép néi may tinh AddeStation str dung dugc mé ta & Hinh 3.

Hinh 2. Céc hé do vé “Dao déng co”-Vatli1l  Hinh 3. Dung cu TN ghép néi may tinh AddeStation

(1) CLLX; (2) CLLX dao djng nudc; (1) Cam bién khoang cach; (2) Cam bién lyc;
(3) CLLX gan dia can; (4) CLD; (3) Can bién goc; (4) Bo thu thap va xu Ii so lieu
(5) CLLX dao déng cuong burc va cong huwong aMixer MGA; (5) May tinh c6 cai dat phan mém

- Cam bién chuyén dong (1) gid¢i han do 15 cm dén 160 m, d6 chia nho nhat 1 mm, sai s6 0,5
mm khi do khoang cach nho ngan va sai s6 2,5 mm khi do khoang céch Ion.

- Cam bién lyc (2) c6 gidi han do £10N hoic +50N.

- Cam bién goc quay (3) c6 thé do goc quay cta rong roc gan trén cam bién khi rong roc quay
cuing chiéu hoic quay ngugc chiéu dong ho.

- Bo thu thap va xir Ii s6 liéu (4) c6 thé dwoc ndi véi cac cam bién, dung dé thu thap sé liéu do
tir cam bién, xir 1i s6 liéu va hién thi két qua 1&n man hinh.

- May tinh cai dat phan mém (5) dwoc ndi véi bo thu thap va xir I 6 lidu (da duoc ndi véi céc
cam bién) dé nhan s liu do tir cam bién, xu I s liéu va hién thi két qua.
3.3. C4c TN c6 thé tién hanh

Hé dao dong ma chung t6i xdy dung dugc st dung véi cic dung cu ghép ndi may tinh
AddeStation cho phép tién hanh cac TN sau:

- TN 1: Dao dong cua CLLX dung cam bién khoang cach

- TN 2: Dao dong cua CLLX dung cam bién luc

- TN 3: Dao dong ciia CLLX duing cam bién khoang cach va cam bién luc

- TN 4: Dao dong cua CLD dung cam bién goc quay

- TN 5: Dao dong ciia CLD diung cam bién khoang cach

- TN 6: Dao dong tat dan ciia CLLX dung cam bién luc

- TN 7: Dao dong cudng birc cia CLLX dung cam bién khoang cach

Trong khudn kh gidi han cua bai b4o, chiing t6i chi md ta ngan gon mdi TN duoc tién hanh.

3.3.1. TN I: Dao déng cua CLLX ding cam bién khoang cach

a) Muc dich TN

Kiém nghiém quy luat dao dong cua CLLX: Toa d6 bién dbi theo thoi gian (x-t) 1a ham diéu
hoa (ham sin).

b) Thyuc hign TN

B4 tri TN nhu hinh 4.

- CLLX thing dung (1) ¢6 k = 1,9N/m, m = 20g.

- Cam bién khoang cach (2) duoc dat doc theo truc 10 xo, phia duéi vat nang va cach vét niang 20 cm.

- Bo thu thap va xt I s liéu (3) duoc ndi véi cam bién khoang cach va ndi voi may tinh (4).
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Bat bo thu thap va xu Ii sd liéu, chon dau vao cam bién khoang cach. Chay phan mém
AddeStation trén may tinh, cai dat toc do 1dy mau 1000 mau/gidy, thoi gian do 10s.

- Khi con lic ding yén, chon chirc ning Cong cu/Trung hoa cam bién dé dat gia tri do vé 0.

- Cho CLLX dao dong dén khi dao dong 6n dinh, nhan nut Bdr/tit Scope dé bat dau ghi sd liu
va hién thi d thi x-t trén man hinh. Khi mudn dirng thu thap dit liéu thi nhan nat Bét/tdit Scope.

- Dung chttc ning Phdn tich dit liéu/ Dang dwong cong dé chon ham, khop ham va thu dugc

ham s toa do theo thoi gian (Hinh 5): x =3Cos(9,31t+0,36)(cm).

x(t) cia Con lac 16 xo

Hinh 4. Anh chup b6 tri TN 1 Hinh 5. Pé thj x-t ciia CLLX trong TN 1
Két qua TN cho thay, toa d6 bién d6i theo thoi gian (x-t) 1a ham diéu hoa.
2r  2rx
Ta c6, chu ki dao dong xac dinh tr TN: Ty =—= 931 =0, 675(8), chu ki dao dong tinh

(4]
) . m 0,02 R . - N
theo i thuyet T ; =27 ? =27 ﬁ =0, 645(8) . Nhu vay Try sai 1éch véi Tt co 4,7%.

Két qua TN nay dam bao tot yéu cau vé d6 chinh xac cua TN vat li ¢ truong phd thong.
3.3.2. TN 2. Dao dong ciia CLLX ding cam bién luc

a) Muc dich TN

Kiém nghiém quy luat dao dong cua CLLX: Lyc dan hoi cua 16 xo bién dbi theo thoi gian (F-
t) 1a ham diéu hoa (ham sin).

b) Thuc hign TN

B6 tri TN twong ty nhu TNI, trong d6 cam bién khoang cach duoc thay bang cam bién hrc
(Hinh 6).

Khdo sat dao déng CLLX - Cam bién lyc

Hinh 6. Anh chup bo tri TN 2 Hinh 7. 6 thj F-t ciia CLLX trong TN2
Tién hanh TN tuong tu TN1. Két qua thu duogc ham sb toa do theo thoi gian (Hinh 7):
F =0,11Cos(9,35t +0,59) (N).
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Két qua TN cho thay, luc dan héi cia 10 xo bién ddi theo thoi gian (F-t) 1a ham diéu hoa.
. . 2 2
Tir db thi ta co thé tinh dugc chu ki dao dong cua CLLX: T = 2% = 9—;[5 ~0,67s
o 9,
So sanh két qua TN véi cach lam khac:
+ Tai vi tri can bang do bién dang cta 16 xo: Al =98mm =9,8cm.
+ Khdi lwong qua ning 200gam

+ Gia toc trong truong tai noi lam TN (TP Yén Béi): g =9,5m/ s

Do chu ki dao dong cua CLLX la: T\, =27 Al =27 % = 0.64(8)
\l g \J ,

Nhu vay T sai 1éch v6i Tir ¢8 4,7%. Két qua TN nay dam bao tot yéu cau vé do chinh xéc cia
TN vat li & truong pho thong.
3.3.3. TN 3. Dao dong ciia CLLX diing cam bién lyc va cam bién chuyén déng

a) Muc dich TN L o

Kiém nghiém F-t cling bién d6i diéu hoa clng tan s6 va nguoc pha vai x-t.

b)’ThZfC hién TN ‘ ’ ’

Bo tri TN twong tu nhu TN 1, trong d6 st dung dong thoi hai cam bien: cam bien khoang cach
va cam bien luc. )

Tién hanh TN tuong tu nhu TN 1, két qua thu dugc ham (F-t) va (x-t) theo thoi gian nhu (Hinh 8):

x =3,3.C0s(9.36t +0.804)(cm)

F =0,1145.Cos(9,36t —2.517)(N ) ~—0,1145.Cos (9.36t + 0.804) (N )

Nhu vay F(t) va x(t) bién doi diéu hoa cling tan s6 nhung ngugc pha.

- D3 thi dao déng CLLX- CB lyc va CB khodng céch

Thon gian (ndy)

Hinh 8. D4 th; dao déng ciia CLLX dung cam bién luc va cam bién khodng cach

3.3.4. TN 4. Dao déng ciia CLD ding cam bién goc

a) Muc dich TN

Kiém nghiém quy luat dao dong ciia CLD: Toa d goc bién doi theo thoi gian (o-t) 1a ham
diéu hoa (ham sin)

b) Thuc hign TN

B4 tri TN nhu Hinh 9

-CLD (1) c6 £ =30 cm, m = 200g.

- Cam bién goc (2) duoc gin trén gia va da cn bang cam bién vé 0.

- Bo thu thap va xtr 17 s6 liéu (3) dwoc ndi vai cam bién goc (2) va ndi voi may tinh (4).

Két qua thu duoc ham toa do goc theo thsi gian: & =6, 77.Cos (5,5t +0,62) (d6)

Két qua TN cho thiy toa d6 bién ddi theo thoi gian (a-t) 1a ham diéu hoa (Hinh 10).
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2r 2
Ta c6, chu ki dao dong xac dinh tir TN: T, = —7[ —ﬂ =1,14(s)

Va chu ki dao dong tinh theo Ii thuyét: T, = Zn\r / =1,12(s).

Nhu vay Ty sai léch \(,OI Tir €5 1,8%. Két qua TN nay dam bao t6t yéu cau vé do chinh xac
cua TN vat i ¢ truong pho théng.

Hinh 9. Anh chup bé tri TN 4 Hinh 10. H6 thi a-t ciia CLP ding cam bién goc trong TN 4
3.3.5. TN 5. Dao dong ciia CLD diing cam bién chuyén dong

a) Muc dich TN

Kiém nghiém quy luat dao dong cuia hinh chiéu cua li d6 dai theo phwong ngang (s, -t) 1a ham
diéu hoa.

b) Thuc hien TN

B4 tri TN nhu hinh 11

-CLD (1) c6 £ =35 cm, m =200g.

- Cam bién chuyén dong (2) dugc vudng goc véi phuong soi day, cach vat nang 20 cm.

- B6 thu thap va xt If sb liéu (3) duoc ndi véi cam bién khoang cach va may tinh (4).

0 o 68 xi 1y

CLD- Cam bién khodng cich

Hinh 11. Anh chyp bé tri TN 5 Hinh 12. D6 thi syt cia CLP ding cam bién
khoang céch trong TN 5

Két qua thu dugc ham toa d9 goc theo thoi gian: s, = 0,03Cos (5,05t +1,93) (N,s)

Két qua TN cho thiy toa d6 bién ddi theo thoi gian (a-t) 1a ham diéu hoa (Hinh 12).
27r 27r

Ta ¢, chu ki dao dong xc dinh tir TN: Ty, =— = =1,24(s)
@ 5, 05
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Va chu ki dao dong tinh theo Ii thuyét: T, = 27r\/Z =2r ,% =1,21(s).
g ,

Nhu vy Try sai léch véi Tir ¢& 2,5%. Két qua TN nay dam bao tot yéu cau vé do chinh xac
cua TN vat i ¢ truong pho théng.

3.3.6. TN 6. Dao déng tat din ciia CLLX trong méi truong nude va méi triwong khéng khi ¢é gdn
dia can

a) Muc dich TN

Khao sat nguyén nhan cua dao dong tat dan.
b) Thuc hign TN

B4 tri TN nhu hinh 13 tuwong ty nhu TN1

- Bia can ban kinh 12 cm

- CLLX ding c6 m = 110g, k = 8,9N/m

Hinh 13. Bo #ri TN Dao dgng tat dan ciia CLLX trong meéc va trong khong khi
¢6 gan dia can dung cdm bien lyc
Cho CLLX dao dong dén khi dao dong on dinh, nhan niit Bar/tit Scope d¢ bét dau ghi s ligu
va hién thi do thi x-t trén man hinh (Hinh 14 va 15). Khi muon dung thu thap dix liéu thi nhan nat
Bat/tat Scope.

déng tat dan trong méi trwdng nude

oa
dao déng tat dan téng méi trwang khong khi gén dia can ™
os

......

Hinh 14. P4 thi dao dng tét dan cia CLLX  Hinh 15. D6 thi dao dong tit dan ciia CLLX trong méc

trong méi truong khong khi cé gan dia can

Két qua TN cho thay, dao dong trong mdi trudng nu6e tat nhanh hon trong moéi truong khdng
khi. Nhu vay, nguyén nhén cua dao dong tat dan la do ma sat, sicc can mdi truong. Méi truong
cang nhat hay luc can, ma sat moi truong cang lon thi dao déng tat cang nhanh.

3.3.7. TN 7. Khdo sat dao dong cuong birc ciia CLLX

a) Muc dich TN o i
Kiém nghi¢m tan so dao dong cudng buc bang tan s6 ngoai luc va diéu kién xay ra cong huong.
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b) Thyc hign TN

B4 tri TN nhu hinh 16

- Méay phat &m tan (1), diéu chinh muc tan s6 1+10Hz

- Thiét bi tao dao dong cudng burc (2) két ndi véi may phat am tan (1)

- CLLX (3) c6 m = 50g, k = 5N/m.

- Cam bién khang cach (4) duoc dat dudi vat niang, doc theo truc cia 10 xo va cach vat 25 cm
- B6 thu thap va xtr Ii sb liéu (3) dugc ndi véi cam bién khoang cach va may tinh (4).

e 1=

Hinh 16. B6 tri dao déng cwong birc ciia CLLX trong TN 7

Dao déng CB cia CLLX trong mdi trudng khdng khi Dao d3ng CB ola CLLX trong khdng khi 2

Hinh 17. D6 thi dao dong cieong biec ciia CLLX véi hai tan sé khac nhau trong TN 7

Két qua TN cho thiy, tan s6 dao dong cua vat la 1,57 Hz va 1,9 Hz twong wng voi tan sé caa
méy phat &m tan 13 1,6 Hz va 1,9 Hz (Hinh 17). Nhu vy dao dong cudng bic c6 tan sb bang tin
s6 cua ngoai huc.

Khi thay d6i tan s6 cua luc cudng birc ta thu dugc bién d6 dao dong nhu bang 1 va hinh 18.

Bang 1. Bang tan so cua ngoai luce va bién dg dao dong curong birc
Tan s6 ngoai luc (Hz) 1,2 1,4 15 1,6 1,7 1,8 2,0 2,1
Bién d6 dao dong (cm) 0,42 0,81 0,86 6,69 0,75 0,64 0,57 0,15

o N B~ OO

14 15 1.6 1.7 1.8 2 2.1

Bién d9 dao dong (cm)

TAn s6 ngoai lwc

Hinh 18. D6 thi bién dg dao déng cieong birc - tan s6 ngoai luc
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Két qua thi nghiém cho thdy, khi diéu chinh tan s6 bang tan s6 dao dong dao dong riéng f =
1,6(Hz) thi bién do dao dong dat gia tri I6n nhat Acb = 6,69 cm.

Tan s6 dao dong riéng caa CLLX: f, = zi\/E =1,59(Hz) .
z\m

Nhu vay, diéu kién xay ra cong hudng co 14 tin sé cia ngoai luc bang tan sé dao dong riéng.
4. Két luan

Viéc str dung TN ghép ndi may tinh c6 vai trd quan trong trong day hoc Vat Ii, la mot trong
nhiing phuong tién gop phan phat trién nang luc giai quyét vin dé cua hoc sinh. Cac thi nghlem
ghép ndi may tinh AddeStation vé Dao dong co do chung t6i xay dung khdng nhitng dam bao tét
vé chat luong thi nghiém ¢ truong phd théng ma con khac phuc han ché caa thi nghiém hién co,
tao diéu kién thuan loi dé co thé t6 chirc day hoc phét trién nang luc cua hoc sinh trong hoc tap.

TAI LIEU THAM KHAO/ REFERENCES

[1] Ministry of Education and Training, General Education Physics Program issued with Circular No.
32/2018/TT-BDGPT on December 26, 2018, 2018.

[2] N. H. Nguyen (Editor), X. T. Nguyen, and A. T. Nguyen, Guidance on Using Laboratory Equipment in
Teaching High School Physics, Hanoi University of Education Publishing House, 2014.

[3] N. H. Nguyen, “Some directions on the method of using teaching physics equipment,” Journal of
Educational Research, no. 5, pp. 29-30,1998.

[4] X. Q. Pham, “Design and construction of a computer-connected experimental kit and software support
for harmonic oscillation investigation - Physics class 12,” Journal of Educational Research, no. 135,
pp. 37-38, 2006.

[5] Steinberg, “Effect of computer-based laboratory instruction on future teachers’ understanding of nature
of science,” JI. of Computers in Mathematics and Science Teaching, no. 22, pp. 185-205, 2023.

[6] Bernhard, “Physics Learning and Microcomputer Based Laboratory (MBL) - Learning effects of using
MBL as a technological and as a cognitive tool,” Science Education Research in the Knowledge Based
Society, Thessanoliki, pp. 21-25, 2001.

[7] L. Hucke and H. E. Fischer, “The Link of Theory and Practice in Traditional and in Computer-based
University Laboratory Experiments,” Teaching and Learning in the Science Laboratory, vol. 16, pp.
205-218, 2002.

[8] D. E. P. Nggadas and A. Ariswan, “The mastery of physics concepts between students are learning by
ICT and laboratory experiments based teaching,” Momentum: Physics Education Journal, vol. 3, no. 1,
pp. 21-31, 2019.

[9] R. Trumper and Gelbman, “Investigating electromagnetic induction trough a minicomputer-based
laboratory,” Phy. Educ., no. 35, pp. 90-95, 2000.

http://jst.tnu.edu.vn 172 Email: jst@tnu.edu.vn



