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T6m tat: Cac kién thirc vé am hoc d&u gan gii quen thudc va cé nhiéu bidu hién, tng dung trong thwc
tién. Do do, viéc day hoc hiéu qua cha d& “Am hoc” Ia rat quan trong. D& c6 thé hidu dung ban chét cla

am thanh, hoc sinh can dwoc quan sat, phan tich dd thi am théng qua cac thi nghiém thwe. Tuy nhién,
chwong trinh Vat Ii phd thong hién hanh cé rat it thi nghiém dbi véi phan kién thire nay. Dac biét, cac ndi
dung mbd ta thi nghiém ghi db thi am chi c6 trong séch gido khoa chir chwa cé thiét bj twong tng &
trwong phd thong. Diéu nay dat ra yéu cau can xay dwng cac phwong an thi nghiém véi @b thi am trén
man hinh d& hoc sinh cé th& quan séat, phan tich cac dac trwng vat Ii cia am mét cach truc quan, ré
rang. M6t giai phap kha thi va hiéu qua dé tién hanh céc thi nghiém nay Ia st dung phdi hop micrd dién
dong vai dao dong ki. Bai bao trinh bay bd thiét bi thi nghiém diing dao dong ki, micrd va céc thi nghiém
twong (rng danh cho hoc sinh khao sat cac hién twong va thudc tinh ctia am. Hon nira, cac tac gia con
d& xuét cach st dung cac thi nghiém nay trong day hoc chi dé “Am hoc” & trwdng phd thong.

T khéa: am hoc; dao ddng ki; micro; thi nghiém.

1. Bit van dé

Kién thizc phan Am hoc trong chuong trinh Vat Ii
phd thdng bao gém: séng &m, su truyén séng, van téc,
cam giac am; nang lugng am; cac dac trung vat li va
sinh Ii ctia &m; sy phan xa, khic xa, giao thoa séng am;
ngudn am, hop cong huéng; hiéu tng Doppler [1][2].
Céc kién thuc nay déu gan giii v6i doi song va co nhiéu
ung dung quan trong trong cac linh vuc y hoc, cong
nghiép, ki thuat. Trong day hoc, phuong phap khao sat
thuc nghiém dugc dé xuit dé hoc sinh nghién ctu céc
tinh chat caa am [2]. Viéc quan sat truc tiép (real-time),
hién thi, phan tich dd thi thuc nghiém cua &m théng qua
cac thi nghiém thuc 1a can thiét [3]. Cac dd thi thyc
nghiém phan anh dang va tic thoi qua trinh 4m dang
dién ra, gitip hoc sinh c6 thé vira cam nhan &m bang tai
(déc trung sinh Ii ciia &m) ddng thoi quan sat dd thi am
bang mat (dac trung vat |i cua am). Qua phan tich va xir
1i &6 thi &m, hoc sinh dé& dang lién hé cac dic trung sinh
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li v6i cac dac trung vat li caa am.

Hién nay, ¢ truong phd thong khong cé day du thiét
bi thi nghiém (TBTN) biéu dién dao dong am trén dao
dong ki. Gido vién chi c6 ban md ta phwong an thi
nghiém trong sach gido khoa Vat li 12 nang cao. Trong
qua trinh khao sét céc thiét bi thi nghiém tai Khoa Vat
li, Truong Pai hoc Su pham Ha Noi va tim kiém trong
cé4c tai liéu khoa luan, luan van, luan an vé thi nghiém
biéu dién dao dong 4m, nhan thiy c6 TBTN nhu Hinh 1.

Uu diém: Phuong 4an thi nghiém don gian, d& tién
hanh; hinh anh d thi dao dong am trén dao dong ki rd nét.

Tuy nhién, con mot s6 han ché vé dung cy:

- Ong noi: Puoc ché tao tur thiét bi cam bién am
thanh, doi hoi ngudn nuéi ciing nhu viée nbi day két ndi
v6i dao dong ki twong ddi phuic tap nén kho phd bién
rong rdi & trudng pho thong.

- Ngudn am IC: Pugc ciu tao chi phat ra 3 tan sb
1a: 440 Hz, 660 Hz va 880 Hz lam han ché cic kha ning
thi nghiém vé d6 cao cua am.

Ngoai ra, c¢6 thé sir dung phin mém chuyén dung
két hop v6i micrd tich hop sin trong may tinh xach tay,
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dién thoai thong minh [6] hodc cam bién am (Hinh 2) @&  2.Thwe nghiém va két qua

thu thap dit liéu thyc nghiém va hién thi d6 thi am. 2.1. Cac dung cu thi nghiém (Hinh 3)
?fl’ dung dao dong ki la giai phap hiéu qua dé hién - Loa dién dong (1)

thi fié thi thuc nghién} cia dao dong am. Trong khi do, - May phat tin sb (2)

nhiéu truong da c6 san dao d(f)n‘g ki nhung chua dugc - Séo (3)

khai thac trong cac thi nghiém vé am hoc. Do @9, nh(')n} - Am thoa khong c6 hop cong huong (4)

tac gii} nghién ctu cai tiéen TBTN vai d'fm qang ki ké - Bla go (5)

trén bang céch sfy dung micrd v::a loa ph6‘bién trén thi - Am thoa c6 gian hop cong huong (6)

trueong thay cho 6ng néi va nguén am. Bong thoi, xay - Micré dién dong (7)

dung cé}c phuong ép thi nghiém khao sat cac hién “cufqu, - Pé dé micrd (8)

tinh chat cia am dé st dung 'Erong day hoc chu dé “Am - Dao dong ki dién tir (9)

hoc” theo dinh huéng phét trién nang luc cuaa hoc sinh. - Li thuy tinh(10)

Hinh 1. TBTN biéu dién dao dong am trén dao dong ki [4]

DB thi am: Ap sust - Théi gian <] 86 trf thi nghiem
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Hinh 3. Céc dung cu thi nghiém véi dao dong ki

a. Céach ché tao micrd két néi véi dao ddng ki tir  chd ndi day. San pham thu dwoc I1a micrd cé giic két ndi
micrd c6 san (Hinh 4) véi dao dong ki (3).

Thao gidc cim & micrd (1) ra; dung mo han, han  b. Cach ché tao loa dién dong két ndi véi may phat
gidc cim dao dong ki (2) vao; dan bang dinh cach dién  tAn s6 (Hinh 5)
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Cit 2 doan day dién dai khoang 30 cm; dung mé
han, han véi 2 gidc bap chudi (1), 2 dau con lai han véi
2 dau ra & mat sau cua loa (2); san pham thu duoc 12 loa
dién dong co giac két ndi vai may phat tan sé (3).

2.2. Cac thi nghiém dworc tién hanh tir bd TBTN trén
2.2.1. Thi nghiém 1: Biéu dién dao déng am

Tién hanh: Cim dau day cua micrd véi chét tin
hiéu vao caa dao dong ki, cdm day ngudn cua dao dong
ki, bat micro; dat ngudn &m gan sat micrd, lan luot sur
dung céc ngudn 4m khac nhau, quan sat dwdng biéu
dién cua tirng ngudn am trén dao dong ki (Hinh 6).

Két qua: Khi cho ngudn am hoat dong, song am
dap vao mang micrd lam cho mang dao dong, cac dao
dong co dugc bién doi thanh dao dong dién, cuong do
dong dién bién ddi gibng cuong d6 am. Trén man hinh

cua dao dong ki dién tu xuit hién mot duong cong sang
biéu dién sy bién doi ciia cuong do dong dién theo thoi
gian. Can cr vao do, c6 thé biét duoc quy luat biét doi
cuia s6ng &m truyén téi va xac dinh duoc chu ki, tan sd,
bién d6 cua dao dong am.

2.2.2. Thi nghiém 2: Xé4c dinh méi lién hé giita dac
trung vdt li va ddc trung sinh li ciia am

a. Méi lién h¢ gitra d9 cao va tan sb

Phuong an 1: Str dung loa dién dong

Hinh 6. Hinh dnh dao déng &m cia &m thoa va giong néi trén dao déng ki
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Tién hanh: Két néi loa dién dong véi méay phat tan
s6 tao thanh ngudn am; tang dan tan sé & may phat; lang
nghe 4m phét ra dong thoi quan sat do thi thu duoc trén
dao déng ki. (Hinh 7)

Két qua: Khi tang tan sb, nghe thay am c6 d¢ cao
tang dan, déng thoi quan sat thay dd thi 1a cac duong
hinh sin ¢6 cliing bién d, nhung chu ki giam dan.

Phuong 4n 2: Sur dung li thay tinh

Tién hanh: Di ngén tay wét quanh vanh céc ruou,
mdi lan lam TN thi thay d6i mot lwong nuée khac nhau;
ling nghe am thu dugc dong thoi quan sat @6 thi am trén
dao dong ki. (Hinh 8)

Két qua: Vi cau tric caa hé coc, nuéc khac nhau
nén mdi thi nghiém cho mot am c6 d6 cao khac nhau
tuong (g Vai tan s6 cong huong cua hé, d6 thi cho thay
am cang cao thi chu ki cang nho.

b. Méi lién h¢ giira d9 to va bién d

Tién hanh: Diéu chinh ngudn am dé tan sé &m phat
ra 1a 220Hz; ting dan bién d¢ cua ngudn am, dong thoi
giit nguyén tan sb; lang nghe am thu dwoc va quan sat
d6 thi trén dao dong ki. (Hinh 9)

Két qua: Khi tang bién do nguon am, nghe thiy do
to cia 4m ting dan, ddng thoi quan sat thay do thi 1a céc
duong hinh sin ¢6 cung chu ki, nhung bién d6 ting dan.
c. Maéi lién hé gitra &m sic va dé thi am

Tién hanh: Thay ddi cac ngudn am khéc nhau (loa
dién dong, sao) va diéu chinh dé cc ngudn am phat ra
cung bién dg, ciing tin sb; ling nghe 4m phat ra déng thoi
quan sat do thi thu duoc trén dao dong ki. (Hinh 10)

Két qua: Db thi dao dong am cua séo va loa dién
ddng c6 cing bién dg, cung tin s, nhung nghe van khac
nhau, do duong biéu dién caa chiing ¢ dang khéc nhau.

Hinh 10. Dao déng &m cia cac nguon &m khac nhau
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2.2.3. Thi nghiém 3: Sy phan xa &m

Tién hanh: Pat loa dién dong vao trong giira lon,
micrd gan miéng lon; bat ngudn am va dich chuyén vi
tri cua tm phan xa (dia CD) sao cho mit phan xa ludn
huéng vé phia micrd; ling nghe 4m thu duoc & cac vi tri
khéc nhau cua dia CD dong thoi quan sat db thi am trén
dao dong ki.

Két qua: D6 thi dao dong am 1a cac dwdng hinh sin
c6 cung chu ki, nhung bién ¢ khac nhau & cac vi tri
khac nhau cua dia CD. Khi nhin thay anh cua loa dién
dong ¢ gitra tim CD thi d6 thi dao dong am c6 bién do
I6n nhét, tac 12 géc phan xa caa séng am bang goc toi
clia s6ng 4m thi am nghe duoc la Ién nhat [5].

2.2.4. Thi nghiém 4: Xdc dinh téc d@é truyén am trong
khéng khi

Tién hanh: Chon tan sé tir 450Hz, dung day kéo
pit-tong di chuyén trong dng thuy tinh, cho dén lic quan
sat dugc trén dao dong ki dao dong am c6 bién d cuc
dai; xac dinh vi tri cyc dai do, kéo pit-tong tiép tuc va
tim vi tri cho bién d6 cuc dai tiép theo, khoang cach cua
hai vi tri lién nhau nghe duoc to nhat chinh Ia khoang
cach cua hai bung song; thuc hién vdi cac tan s khac
nhau ctia am thanh va xac dinh lai khoang cach do.

Tinh toan van toc truyén am thyc té va so sanh véi
van toc theo 1i thuyét.

Két qua: Tir cac s6 lidu do duoc va két qua tinh
toan, van téc truyén am theo thuc nghiém la 335.27 m/s;
két qua nay sai khac khéng qué 3% so véi li thuyét.

3.Két luan

Viéc str dung micrd dién dong Kkét hop v6i dao dong
ki 1a gidi phap kha thi, hi€u qua giip nghién cuu cac
tinh chat cia 4m thong qua khao sat thuc nghiém d6 thi
dao dong 4m. Nho viéc cam nhan 4m bang tai dong thoi
quan sat tryc tiép bang mét do thi hién thi va sau dé 1a
phan tich, tinh toan dai s6; hoc sinh s& dé& dang lién hé,
van dung va hiéu rd kién thirc vé am. Cac phuong an thi
nghiém déu don gian, d& 1ip dat. Dao dong ki ¢6 & hau
hét cac truong phd thong, micrd, loa mini va cic dung
cu thi nghiém khac déu d& mua va gia thanh ré; do vay
thuén tién cho gido vién trong viéc trién khai, ap dung
vao day hoc chii @& “Am hoc”. Cac thi nghiém co thé st
dung trong cac hoat dong trai nghiém khoa hoc va céac
hoat dong hoc tap theo tram, theo dy an trong va ngoai
16p hoc. Thong qua viéc tham gia thiét ké phuong 4n thi
nghiém ciling nhu lya chon, ché tao céc dung cuy can
thiét va tién hanh, xtr 1i két qua cac thi nghiém da thiét
ké; hoc sinh s& dwoc phat trién cac ning lyc chuyén
mon, trong d6 cd nang luc tim hiéu tu nhién.

Hinh 12. Dao déng am ¢ céac vi tri khac nhau cua pittong
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DEVELOPMENT OF EXPERIMENTS WITH MICROPHONE AND OSCILLOSCOPE
FOR TEACHING ACOUSTICS IN HIGHSCHOOLS

Abstract: The concept of sound is highly linked to students’ lives because of its regular phenomena and applications. That is the
reason why teaching of sound is crucial. To grasp the nature of sound, students need to observe and analyze sound graphs through
real experiments. However, there are only a few acoustic experiments in the current school physics curriculum. Especially, plotting
graphs of sound is just brief description of experiments in textbooks. Equipment for these experiments has not been facilitated at
schools yet. Thus, it needs to develop a laboratory set to do experiments with sound graphs on screen in order for students to
observe physical characteristics of sound visually and practically. Combining microphone with oscilloscope can be feasible and
effective for such experiments. This paper presents the laboratory set using oscilloscope and microphone as well as related
experiments, which enable students to investigate phenomena and properties of sound. Additionally, we recommend the use of these
experiments in teaching the acoustics theme.

Key words: acoustics; experiment; microphone; oscilloscope.
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