TIET 7,8: BAI 4: BAI TAP VE DAO PONG PIEU HOA

I. MUC TIEU
1. Kién thire
Sau bai hoc nay, HS sé:

- Van dung dugc cac phuong trinh vé: 1i 46 va van tdc, gia tdc cua dao dong

diéu hoa.
2. Nang luc
Nang lwc chung:

- Nang lyc tw hoc: Chua dong tich cuc thuc hién nhiing cong viéc cuia ban than
trong hoc tap thong qua viéc tham gia dong gop y tudng, dat cau hoi va tra 101
cac yéu cau.

- Giao tié:p hop tac: Thao luan dé van dung dugc cac phuong trinh 1i do, van
tdc, gia toc cua dao dong didu hoa.

- Nang lye gidi quyét van dé: Xac dinh duoc va biét tim hiéu cac thong tin lién
quan dén 1i d, van toc, gia tdc cua dao dong diéu hoa, dé xuit giai phap giai
quyét.

Nang lyc vat li:

- Van dung duoc kién thire dé lam bai tap va gidi thich dugc mat sb van dé

trong thuc té.
¢. Niing Ie s6
- 1.1.NCla; 1.2.NCla: Khai thac, phan tich va dbi chiéu hoc liéu/dit liéu sé véi
SGK, cong thirc hodc két qua thi nghiém.
-3.1.NCla; 5.3.NCla: T6 chuc dit liéu, tao béng/d6 thi/san phém sO va st dung
cong nghé dé mo hinh hoa, phan tich, giai quyét nhiém vu Vat Ii.
- 5.2.NCl1b: Lya chon cong cu ) phu hop véi loai nhiém vy; khong dung tro choi

s6 hodc Al thay cho phan tu luan/thuc hanh can lap lun.



- 6.2.NCl1b; 6.3.NCla: St dung chatbot Al dé kiém tra 13i sau khi tu lam va danh
gia phan hdi Al bang SGK, cong thirc hodc dit lidu.
3. Pham chat

- Cham chi, trung thyc, trach nhi¢m trong hoc tap.
II. THIET BI DAY HOC VA HQC LIEU:
1. Poi véi gido vién:

- SGK, SGV, Giao an.

- Ban photo céc bai trong vi du muc I SGK dé phat cho timg HS.

- May chiéu, may tinh (néu c6).
- Hoc liéu/cong cu s cu thé: GeoGebra Graphing Calculator:
https://www.geogebra.org/graphing
- Cong cu sb: chatbot Al do nha trudng cho phép dé kiém tra 161 sau khi HS tu giai.
- Thiét bi s6: mdi cap/nhom 01 thiét bi c6 két ndi Internet.
2. P6i véi hoc sinh:

- V& ghi bai tap, cac hinh v€ lién quan dén noi dung bai hoc va cac dung cu hoc

tap theo yéu cau ctua GV.

- Hoc sinh stir dung thiét bi theo nhom; chi nhap dir li¢u cua nhiém vu; ghi nguén
dué6i san pham; khong ding cong khai ho tén day du, hinh anh, giong néi hoic dir
liéu c4 nhan khi chua duge dong ¥.
III. TIEN TRINH DAY HQC
A. HOAT PONG KHOI PONG
a. Muc tiéu: Trén co so cac kién thirc dd hoc, GV néu cau hoi dé HS ¢6 nhu ciu tim
hiéu kién thuc, van dung kién thirc vao thuc té.
b. N¢i dung: Dya vao phuong trinh hoac dd thi cua vat dao dong diéu hoa, xac dinh
dugce van tdc va gia tdc cua vat.
c. San pham hoc tap: HS tra 10i duoc nhitng cau hoi ma GV dua ra dé thao luan va
nhiing luu y khi gidi bai tap.
San pham s6: Anh d6 thi x(t), v(t), a(t) trén GeoGebra va mot nhan xét vé dau/pha
tai thoi diém GV chi dinh.
d. T6 chirc thuc hién:

Buéc 1: GV chuyén giao nhiém vu hoc tip



- GV kiém tra bai ci, yéu cAu HS nhic lai cac kién thice vé dao dong diéu hoa, mo
ta dao dong diéu hoa va van tdc, gia toc trong dao dong diéu hoa.

- GV dat cau hoi yéu cau HS thao luan: Khi biét phiong trinh hodc do thi cia vt
dao dong diéu hoa, lam thé ndo dé xdc dinh dwoc van toc va gia t6c cua vat?

- V6i cau hoi nay, HS s€ lién h¢ gitra cac phuong trinh li 49, van tdc, gia tdc dé tra
101.

NLS — Hoat dong sO (4 phut, theo cap): HS truy cdp GeoGebra Graphing
Calculator: https://www.geogebra.org/graphing. GV cho mot phuong trinh dao
dong don gian; HS nhap x(t), dung 1énh dao ham dé tao v(t), a(t), quan sat démg
thoi ba do thi.

Buée 2: HS thuc hién nhiém vu hoc tap

- HS thao luan va dua ra cau tra 101.

NLS — HS thue hién: HS chon mét thoi diém do GV chi dinh, doc dau cia x, v, a
va d6i chiéu voi cong thirc di hoc.

Buéc 3: Bdo cdo két qua hoat déng va thio ludn

- GV moi 1 — 2 ban ngau nhién dimg day trinh bay suy nghi ctia minh.

NLS — Bdao cao: Mot cap trinh bay anh dd thi va giai thich mot mbi quan hé
dau/pha.

Budc 4: Danh gia két qua, thwe hién nhiém vu hoc tip

- GV tiép nhan cau tra 10i dan dit HS vao bai: Dé tra 10i cau hoi nay chung ra vao
bai hoc ngay hom nay: Bai 4: Bai tip vé dao dpng diéu hoa.

NLS — Panh gia: Panh gia: nhap dang ham, doc d6 thi dang va giai thich bang
cong thure chir khong chi dua vao hinh.

B. HOAT PONG HINH THANH KIEN THUC

Hoat dong. Huéng din giai mot so bai toan cu thé

a. Muc tiéu: Giup HS van dung dugc kién thuc da hoc dé gidi mot s6 bai toan don
gian.

b. Noi dung: GV huéng dan HS giai mot sb bai toan ¢ cac vi du trong SGK.

c. San pham hoc tiap: HS rat ra kién thirc x4c dinh van tdc, gia toc ciia vat thong
qua phuong trinh va db thi dao dong diéu hoa.

d. To6 chirc hoat dong:



HOAT PONG CUA GV - HS

DU KIEN SAN PHAM

NLS

Buéc 1: GV chuyén giao nhiém vu
hoc tap

- GV cho HS thao luan nhém doi va tra
161 n61 dung Cau héi (SGK — tr17)

1. Néu dé bai cho phwong trinh dao
dong khong dung dang co ban x =
Acos(wt + @) thi ta xdac dinh pha ban
dau nhur thé nao?

2. C6 thé sir dung méi lién hé giira dao
déng diéu hoa va chuyén dong tron déu
dé xdc dinh pha ban dau, thoi gian dé
vdt di tir diém nay dén diém khdc trong
dao dong diéu hoa dwoc khong?

- Sau khi HS phat biéu, GV phat phiéu
hoc tip c6 in dé bai cac cau hoi vi du va
yéu cau HS khéng phu thudc vao 101 giai
trong SGK, chu y nghe GV hudng dan.
Vi du 1 (SGK - tr17): Cho phuong
trinh cua mot vat dao dong diéu hoa:

x = 5cos(10mt +2) (cm)

Xdc dinh bién dé A, tan s6 f, pha ban
ddu @ va li do x; tai thoi diém t1 = 0,035s.

Vi du 2 (SGK - tr18): Mot vdt dao
dong diéu hoa véi tan sé 2 Hz. Tai thoi
diém ban dau, vit ¢6 li dé x = 5 cm va
van toc v = -30 em/s. Xdc dinh:

a) Bién dé va pha ban dau cia dao

dong.

I. BAI TAP Vi DU
*Cdu hoi (SGK —tr17)
1. Ta phai dua vé
phuong trinh c6 ding
dang x = Acos(wt +
@) sau do xac dinh pha
ban dau.

2. Hoan toan co thé sir
dung mbi lién hé giita
dao dong diéu hoa va
chuyén dong tron déu dé
x4c dinh pha ban dau,
thoi gian dé vat di tir
diém nay dén diém khac
trong dao dong diéu hoa.
- GV trinh bay céch giai
cac cau hoi vi du:

*Vidu 1 (SGK—1tr17)
So sanh phuong trinh
dao dong cua vat voi
phuong trinh dang co
ban x = Acos(wt + @)
Ta co:

- Bién d0 A =5cm
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b) Gia tri cuc dai cua van téc va gia téc
cua vat khi dao dong.

(GV ¢ thé sir dung cac hinh v& da
chuan bj dé phan tich va dién ta cac hién
tuong lam tang tinh tryc quan cua bai

toan).

Vi du 3 (SGK - tr18): Mot vat dao
déng diéu hoa véi tin s6 géc w =1
rad/s, ¢6 do thi cia li dé x, vdn téc v va
gia toc a theo thoi gian t diege mé td trén

Hinh 4.1.
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Hay chi diing d6 thi cua li do (x —t), vdn
toc (v —t), gia toc (a — t) theo thoi gian
ttrén Hinh 4.1.

NLS — Hoat dong ) (10 phut, theo
cap): HS truy cap GeoGebra Graphing
Calculator:
https://www.geogebra.org/graphing,
nhdp phuong trinh x=Acos(ot+e) cua
mot bai vi du; tao v(t), a(t), chon ba
thoi diém va 1ap bang t—x—v—a.

Budéc 2: HS thwe hién nhiém vu hoc
tap

- HS nhan tai liéu tr GV, doc d bai va
cham cht nghe giang.

- HS ghi chép y chinh vao vé.

- Li d6 lhc ti: x =
5co0s(10m.0,05 + %) =
SCOS%T =—-2,5cm.

Vidu 2 (SGK — tr18)

a) Tan s0 goc cua dao

dong: w =2nf =4n
(rad/s).
- Khi t=0 ta co:

{ Xo = Acosp =5 (c
vy = —wAsing = —30

- Bién d6 va pha ban dau

cua dao dong:
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Vo 30
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P WX 4m.5

3
poind 0,44 rad.

b) Van tdc cuc dai cua
vat:

41.5,54 = 70 cm/s.

Vax = WA =

Gia toc cuc dai cua vat:
Aoy = WA =
(41)%.5,54.107% ~
875 cm/s? = 8,75 m/s.
Vidu 3 (SGK —tr18)
Ta da biét:




NLS — HS thue hién: HS ty gidi bai
trude, sau d6 dung do thi dé dbi chiéu
dau, cuc trj va gia tri; néu 1éch phai tim
16i trong 101 giai chtr khong sira theo dd
thi mdt cach may moc.

Buéc 3: Bao cio két qua hoat dong va
thao luan

- GV méi HS nhic lai va nhan xét vé
céch trinh bay.

- GV tom tét lai cac budc lam

NLS — Bao cdo: Nhom trinh bay mot
thoi diém va chi ra bude tinh duoc
kiém chimg boi dd thi.

Buéc 4: Panh gia két qua, thuc hién
nhiém vu hoc tap

- GV danh gia, nhan xét, tong két va
chuyén sang ndi dung luyén tip.

NLS — Panh gia: Banh gid: phuong

trinh nhap dung, bang/dd thi c6 cin cir

va két qua théng nhét voi 101 giai.

- Van téc v sém pha % SO
véi li d6 va tré pha % SO
v6i gia tbe.

- Gia tbc a nguoc pha so
voi i do va sém pha % SO
v6i van tde.

Do do6, trén Hinh 4.1
duong 2 1a d6 thi li 4o
x(t), duong 1 1a db thi
van tdc v(t), duong 3 1a
db thi gia toc a(t).

San pham sb: Bang ba
thoi diémt—x —v—a
va anh dd thi GeoGebra
c6 chi thich, dung dé

kiém tra mot bai giai.

C. HOAT PONG LUYEN TAP

a. Muc tiéu: HS cung c6 lai kién thie thong qua hé thong ciu héi luyén tap.

b. Noi dung: GV trinh chiéu cau hoi, HS suy nghi tra 1oi.

¢. San pham hoc tap: HS dua ra duoc cac dap an ding.

San pham so: Loi giai ty lam da chinh stra va ghi chii “Al gop ¥ — cin ctr kiém

ching — quyét dinh sira/gitr”.

d. To chirc thuc hién:

Buéc 1: GV chuyén giao nhiém vu hoc tip

- GV trinh chiéu lan luot cac cau hoi luyén tap:




Céu 1: Mgt vt dao djng diéu hoa cd phirong trinh la x = 2cos(4mt —=) (cm). Hay
cho biét bién a4, tan s6 géc, chu ki, tan so, pha ban dau va pha cia dao déng & thoi
diemt=1s.

Cdu 2: Mot vdt dao dong diéu hoa doc theo truc Ox, quanh diém géc O voi bién do
A=10cmvachuli T=2s. Tai thoi diém t = 0, vt ¢ li dé x = A.

a) Viét phwong trinh dao dong cia vit.

b) Xac dinh thoi diém dau tién vit quavitri co li do x =5 cm.

Ciu 3: Hinh 4.2 la so d6 ciia mdt ban xoay hinh tron, c6 gdn mét thanh nhé cdch
tdm ban 15 cm. Ban xoay dwoc chiéu sang bang nguon sang réng, song song, huéng
chiéu sang tir phia truéc man dé béng dé 1én man. Mot con lic don dao dong diéu
hoa phia sau ban xoay véi bién dj bang khodng cdach tir thanh nhé dén tam ban
xoay. Téc @6 quay ciia ban quay dwoc diéu chinh la 21 (rad/s). Béng ciia thanh nhé

va quad nang cua con ldac luén trung nhau.
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Hinh 4.2. Con féc don dao dong
diéu hoa

a) Tai sao néi dao déng ciia béng thanh nhé va qua ndng la dong pha?

b) Viét phwong trinh dao dong ciia con lac. Chon goc thoi gian la lic con ldc ¢ vi
tri hién thi trong Hinh 4.2.

¢) Ban xoay di mot géc 60° tir vi tri ban dau, tinh li o cia con ldc va téc dé cua né
tai thoi diém nay.

Céu 4: Hinh 4.3 1a do thi li do - thoi gian cua mot vdt dao dong diéu hoa.

x(cm)k
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Hinh4.3



a) Xac dinh bién do, chu ki, tan so, tan so goc va pha ban dau cia vt dao dong.
b) Viét phwong trinh dao déng ciia vat.
NLS — Hoat dong ) (8 phut, ca nhan): Sau khi ty giai mot bai do GV chi dinh, HS
nhap 10 giai cia minh vao chatbot Al va yéu cau: “Chi ra budc c6 kha ning sai;
khong gidi lai toan bo; khong dua dap sd cudi cung.”
Budce 2: HS thwe hién nhiém vu hoc tap
- HS tiép nhan cau hoi, nhé lai kién thirc di hoc, tim dap an ding.
NLS — HS thue hién: HS kiém ching timg gop ¥ bang cong thirc/SGK; néu Al sai
phai ghi o 1i do bac bo.
Buéc 3: HS bao cio két qua hoat dong va thao luin
- GV moi 4 ban 1€n bang trinh bay 101 giai cho 4 cau héi. Cac HS con lai theo doi,
tu lam bai vao vé va nhan xét bai lam cua cac ban trén bang.
- HS lan luot dua ra dap an cho cac bai tap:
Cau 1:
Tt phuong trinh: x = 2cos(4mt — g) (cm) ta x&c dinh duoc cac dai lugng:
+Bi€nd0 A =2 cm
+ Tan sb goc: w = 4m (rad/s)
+Chuki: T=0,5s
+ Tan s6: f=2 Hz
n

+ Pha ban dau: ¢ = p

+ Pha & thoi diém t = 1 s: (47Tt - g) - (4n.1 - g) =BT
Cau 2:

T=2s=>a)=27n=27n=n(rad/s)

a) Phuong trinh dao dong diéu hoa c6 dang: x = Acos(wt + @)
Tai thoi diém t =0, vatco li do x = A

=> A =Acosp=>cosp=1=>¢=0

Suy ra, phuong trinh dao dong diéu hoa: x = 10cosnt (cm)

b) Khivatdiqua vitrico lido x =5 cm.

5 = 10cos(mt)



=t = i§+2kn

1
t—§+2k

=> (keZ)

1
t——§+2k
Do thoi diém ban dau vat dang & bién dwong nén vat s& di chuyén theo chiéu am ttrc

1a huéng vé VICB, khi d6 chon t = § + 2k. Thoi diém dau tién vat qua vi tri ¢6 li

do x =5 cm ng véi t=§s.

Cau 3:

a) N6i bong cua thanh nho va qua ning 1a dong pha vi ching luén xuit hién dong
thoi.

b) Goc thoi gian 1a lac con lic ¢ vi tri bién dwong va dang tién vé VTCB nén pha
ban dau 13 ¢ = 0 va bién 46 A = 15 cm.

Téc do quay cua ban 1 3w rad/s nén toc do goc cua con lic don ciing 13 37 rad/s.
Phuong trinh dao dong ctia con lic don 13: x = 15cos3mt (cm)

¢) Ban xoay di mot goc 60° tir vi tri ban dau, twong duong véi pha dao dong cua con
lic don khi d6 12 60°, li 6 ctia con ldc don: x = 15c0s60° = 7,5 cm.

Toc do cua con lac don tai thoi di€m nay:

v =|tw/a? - x?| = |£3m,/152 = 7,5?| = 1224 cm.
Cau 4:
a)
+Biénd0 A =15 cm
+ Chu ki: T= 120 ms
+ Téan s6: f=8,3 Hz
+ Tén s6 goc: w = 0,24 (rad/s)
Tai thoi diém ban dau vat xuét phat tur vi tri can bé“mg va di theo chiéu duong nén

pha ban dau ¢ = — g rad.
b) Phuong trinh dao dong cua vat: x = 15cos(0,24nt — g) (cm)

NLS — B4o c40: HS néu mdt 16i dugc phat hién hodc mot gop v Al bi bac bo.

Buoc 4:



- GV dénh gia két qua, thyc hién nhiém vu hoc tap.

- GV nhan xét, danh gia va chuyén sang noi dung van dung.

NLS — Panh gia: Danh gia dua vao chat lugng 101 giai va kiém ching, khong chap
nhan ding Al lam dép an cubi cung.

D. HOAT DONG VAN DUNG

a. Muc tiéu: Van dung kién thirc d3 hoc dé gidi mat s6 bai tap van dung lién quan.
b. Noi dung: GV chiéu cau hoi, yéu cau HS suy nghi tra 10i.

c. San pham hoc tap: HS véan dung kién thirc vé véan téc va gia toc trong dao dong
diéu hoa dé¢ tra 161 cau héi GV dua ra.

San pham s6: Anh d6 thi GeoGebra cua tinh hudng van dung va phan déi chiéu
v6i két qua tinh toan.

d. T6 chirc thuc hién:

Buéc 1: GV chuyén giao nhiém vu hoc tip

GV chiéu cau hoi bai tap:

Céu 1: Mot chat diém dao dong diéu hoa véi bién do 8 cm, tan s6 2 Hz. Tai thoi
diém ban dau, vat & vi tri bién am. Hay xac dinh vin t6c va gia t6¢ cuia vat tai thoi
diemt=1s.

Céiu 2: Mot may co khi hoat dong sé tao ra nhitng dao dong dwoc xem gan ding la
dao dong diéu hoa véi phwong trinh Ii dg cé dang:

X = 4cos(180mt) (mm)

a) Hay xdc dinh bién dé, chu ki, tdn sé va tan sé goc ciia dao dong.

b) Viét phwong trinh vin téc va gia téc ciia vit dao déng.

NLS — Hoat dong sb: HS dung GeoGebra Graphing Calculator:
https://www.geogebra.org/graphing dé biéu dién phuong trinh dao dong trong mot
bai van dung, danh dau cac mdc thoi gian/vi tri lién quan r0i so sanh véi 16i giai
trén gidy.

Budc 2: HS thue hién nhiém vu hoc tap

- HS tiép nhéan cau héi, nhé lai kién thirc di hoc, tim dap an ding.

NLS — HS thue hién: HS chi dung d6 thi dé kiém tra sau khi di xac dinh dai
lugng va cong thirc; ghi mot cau vé diém phu hop hoac sai 1éch.

Buéc 3: HS bio cio két qua hoat dong va thao luin



- HS 1an luot dwa ra dap an cho céc bai tap:

Cau 1:

Tacoé: A=8cm; w = 2nf = 2m. 2 = 4m rad/s.

Tai thoi diém ban dau, vat dang ¢ bién am, do do6 ta co:
x(0) = Acospy = —A - cospy = —1 - ¢, = mrad
Tur do, ta c6 phuong trinh li d6: x = 8cos(4mt + ) (cm)

Tai thoi diemt=1 s, vat co i d0 x = -8 cm, 1a vi tri bién am.

Ta suy ra van tdc va gia tbc cua vat khi nay lan luotlav=0cm/s vd a = —w?x =
128712 (cm/s?)
Cau 2:
a) Bién do dao dong: A =4 mm; tan s6 goc: w = 180m rad/s.
Chukidaodong: T =2Z =22 =2 ~ 0,011 s.
w ~ 180m 90
A A . w _ 180w
Tan s6 dao dong: f = — = —— =90 Hz.
2m 2m

b) Phuong trinh van téc: v = —720msin(180mt) (mm/s)

Phuong trinh gia toc: a = —129600m%cos(180mt) (mm/s?)

NLS — B4o cdo: HS trinh bay cach db thi gitip kiém tra két qua.

Budc 4:

- GV danh gia két qua, thyc hién nhiém vu hoc tap.

- GV nhén xét, danh gia va két thic tiét hoc.

NLS — Panh gia: Panh gia: d6 thi dung phuong trinh, mdc doc ding va két luan
phu hop.

HUONG DAN VE NHA

- Xem lai kién thtrc da hoc & bai 4.

- Hoan thanh céc bai tap trong Sach bai tap Vatli 11.

- Xem trudc ndi dung Bai 5. Béng ning. Thé ndang. Sw chuyén héa nang lwong trong

dao déng diéu hoa.
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    v  m a x = 𝜔 A = 4 𝜋 . 5 , 54 ≈ 70


    a  m a x =   𝜔 2 A = (   4 𝜋 ) 2 . 5 , 54 .  10  − 2 ≈ 875


    𝜋 2


    𝜋 2


    𝜋 2


  x = 2 c o s ( 4 𝜋 t −   𝜋 6 )


  2 𝜋


  x = 2 c o s ( 4 𝜋 t −   𝜋 6 )  


  𝜔 = 4 𝜋


  𝜑 =   𝜋 6


   ( 4 𝜋 t   −     𝜋 6 ) =  ( 4 𝜋 . 1   −     𝜋 6 ) =   23 𝜋 6


  𝜔 =   2 𝜋  T =   2 𝜋 2 = 𝜋


  x = A c o s ( 𝜔 t + 𝜑 )


  x = 10 c o s 𝜋 t


  5 = 10 c o s ( 𝜋 t )


  𝜋 t = ±   𝜋 3 + 2 k 𝜋


   [   t =  1 3 + 2 k  t = −  1 3 + 2 k


   ( k ∈ Z )


  t =  1 3 + 2 k


   1 3


  x = 15 c o s 3 𝜋 t


  x = 15 c o s 6  0 0 = 7 , 5   c m


  v =  | ± 𝜔    A 2 −   x 2 | =  | ± 3 𝜋   15 2 −   7 , 5 2 | = 122 , 4   c m .


  𝜔 = 0 , 24 𝜋


  𝜑 = −   𝜋 2


  x = 15 c o s ( 0 , 24 𝜋 t   −     𝜋 2 )


  x = 4 c o s ( 180 𝜋 t )


  𝜔 = 2 𝜋 f = 2 𝜋 . 2 = 4 𝜋


  x ( 0 ) = A c o s   𝜑 0 = − A → c o s   𝜑 0 = − 1 →   𝜑 0 = 𝜋


  x = 8 c o s ( 4 𝜋 t + 𝜋 )


  a = −   𝜔 2 x = 128   𝜋 2


  𝜔 = 180 𝜋


  T =   2 𝜋  𝜔 =   2 𝜋  180 𝜋 =  1 90 ≈ 0 , 011   s


  f =   𝜔  2 𝜋 =   180 𝜋  2 𝜋 = 90


  v = − 720 𝜋 s i n ( 180 𝜋 t )


  a = − 129600   𝜋 2 c o s ( 180 𝜋 t )

