TIET 13,14: BAI 7: BAI TAP VE SU CHUYEN HOA. NANG LUQNG
TRONG DAO PONG DPIEU HOA (1 TIET)

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

- Van dung dugc cac phuong trinh vé: 1i do va van tdc cua dao dong diéu hoa.

- Van dung dugc phuong trinh a = —w?x cua dao dong diéu hoa.

- St dung dd thi, phan tich va thuc hién phép tinh can thiét dé mo ta duoc su
chuyén héa gitta dong ning va thé ning trong 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 tiélp hop tdac: Thao luan dé van dung dugc cac phuong trinh li dg, van
tde, gia tdc caa dao dong diéu hoa va mé ta duoc su chuyén hoa gitra dong
ning va thé ning trong dao dong diéu hoa.

- Néng lyc gidi quyét van dé: Xac dinh duoc va biét tim hiéu cac thong tin lién
quan dén 1i do, van tdc, gia tdc cta dao dong diéu hoa, mé ta duoc sy chuyén
hoa gita dong ning va thé ning trong dao dong diéu hoa va dé xuét giai phap
giai quyét.

Nang luc vat li:

- Van dung dugc kién thire dé 1am bai tdp va giai thich duoc mot sé van dé

trong thuc té.

c. Nang luc s0



- 1.1.NCla; 1.2.NCla: Khai thac, phan tich va dbi chiéu hoc liéu/dir liéu sb voi
SGK, cong thirc hodc két qua thi nghiém.
-3.1.NCla; 5.3.NCla: T6 chirc dit liéu, tao béng/66 thi/san phém sO va st dung
cong nghé dé mo hinh hoa, phan tich, giai quyét nhiém vu Vat 1.
- 5.2.NCl1b: Lya chon céng cu ) phu hop véi loai nhi¢m vuy; khong dung tro choi
s6 hodc Al thay cho phﬁn tu luan/thyc hanh can 1ap luan.
- 6.2.NCl1b; 6.3.NCla: St dung chatbot Al dé kiém tra 13i sau khi ty 1am va danh
gia phan hoi Al bang SGK, cong thirc hodc dit lidu.
3. Pham chat

- Cham chi, trung thyc, trach nhiém trong hoc tap.
II. THIET BI DAY HOC VA HQC LIEU:
1. Pdi vé6i giao vién:

- SGK, SGV, Gido an.

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

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

- Vo ghi bai tp, cac hinh vé lién quan dén noi dung bai hoc va cac dung cu hoc

tap theo yéu ciu cta GV.

- Hoc sinh sir dung thiét bj theo nhom; chi nhép dit liéu cia nhiém vu; ghi ngudn
duéi san pham; khong diang cong khai ho tén day du, hinh anh, giong néi hodc dir
liéu c4 nhan khi chua dugce dong .
III. TIEN TRINH DAY HQC
A. HOAT PONG KHOI PONG
a. Muc tiéu: Trén co sé cac kién thirc d3 hoc, GV néu ciu hoi dé HS théy duoc mdi

lién h¢ gitra co nang va cac dai lugng li do, van toc trong dao dong dicu hoa.



b. Noi dung: GV cho HS thao luan vé mbi lién hé giira dinh luat bao toan co ning
v6i cac dai lugng nhu li o, van tbe trong dao dong diéu hoa.

c. San pham hoc tip: HS tra 161 duoc nhitng cdu hoi ma GV dua ra dé thao luan va
nhitng luu y khi giai bai tap.

San pham s6: D6 thi Wd(x), Wt(x) trén GeoGebra va mot du doan vé vi tri Wd =
Wt.

d. T6 chirc thuc hién:

Budéc 1: GV chuyén giao nhiém vu hoc tap

- GV kiém tra bai cii: yéu cau HS viét lai biéu thuc dinh luat béo toan co ning trong
dao dong diéu hoa.

- GV dat cau hoi dé HS théo luan: Ta cé thé sit dung dinh ludt bdo toan co ndng dé
fim li dJ va van téc ciia vat dao dong diéu hoa dwoc khong?

- GV goi y HS lién hé gitra dinh luat bao toan co nang vdi cac dai luong nhu 1i o
van toc trong dao dong diéu hoa dé tra 101 cau hoi nay.

NLS — Hoat dong sb (4 phut, theo cip): HS truy cap GeoGebra Graphing
Calculator: https://www.geogebra.org/graphing, nhap hai ham nang lugng theo li
d6 tir cong thirc GV cung cap ¢ dang chuan héa, quan st giao diém Wd va Wt.
Buée 2: HS thyc hién nhiém vu hoc tap

- HS thao luan va dua ra cau tra 101.

NLS — HS thue hién: HS dy doan vi tri tuong d6i so véi bién, sau d6 dbi chiéu
vo1 dinh luat bao toan co nang.

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

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

NLS — Bo c4o0: Mot cip trinh bay d6 thi va giai thich giao diém.

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

- GV tiép nhan cau tra 10i dan dat HS vao bai: Dé tra 10i cau hoi nay chung ra vao
bai hoc ngay hom nay: Bai 7: Bai tip vé sw chuyén héa ning lwong trong dao dong
diéu hoa.

NLS — Panh gia: Danh gia: dd thi dang dang va két luan dya trén cong thtrc.

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 duogc kién thuc di hoc dé gidi mot s6 bai toan don

gian.

b. Noi dung: GV hudng din HS giai mot s6 bai toan ¢ cac vi du trong SGK.

c. San pham hoc tap: HS giai dugc cac bai toan vi du.

d. Té chirc hoat dong:

HOAT PONG CUA GV - HS

DU KIEN SAN PHAM

NLS

Bwéc 1: GV chuyén giao nhiém vu
hoc tap

- GV phat phiéu hoc tap c6 in dé bai cac
cau hoi vi du va yéu cau HS khong phu
thudc vao lo1 gidi trong SGK.

- HS cha y nghe GV huéng dan.

Vidu 1 (SGK - tr28): Mot con lic don
gom vt ndng cé kich thude nhé, cé khoi
lwong m, treo o dau mot soi dady mem
khéng dén cé @ dai | va cé khoi lwong
khéng ddng ké (Hinh 7.1). Pua vit ndng
ra khéi vi tri can bang O sao cho ddy
treo hop véi Q0 mot géc ao (ay < 10°)
roi tha nhe con ldc dao dong diéu hoa
trén ciing tron AOB.

a) Tinh thé nang va déng ndng cia vit
& cac vitri A, O, B va vi tri bat ki (li do
goc a).

b) O vi tri nao déng nding bang thé

nang?

- GV trinh bay céch giai
cac cau hoi vi du:
Vidu 1 (SGK —tr28):
a) Chon méc dé tinh thé
nang cua vat la vi tri can
bang O thi:
- Thé nang va dong ning
cua vat tai cac vitri A va
B la:

We = Wimnax

=mgl(1 — cosay)
a
= mgl(sin? 70)

ag
~ mgl7

Wqa=0.
- Thé ning va dong ning
cua vat tai vi tri O la:
Wi=0.
Wa = Wimax = mgl(1
— cosag)
ag

~ mgl7

1.1.NCla—
Khai thac dir
liéu/hoc liéu
50.
1.2.NCla—
Phan tich,
danh gia va
doi chiéu dir
ligu s6.
3.1.NCla -
Tao ndi
dung/san
pham sd.
5.3.NCla -
Giai quyét
van dé bang
cong ngh¢
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(GV nén st dung cac hinh v& di chuan
bi dé phan tich va dién ta cac hién tugng

lam tang tinh tryc quan cua bai toan).

Vi du 2 (SGK — tr29): Mot vit ¢6 khéi
lwong m = 200g dao dong diéu hoa véi
tan s6 goc @ =2z rad/s, bién do A = 10
cm, Xac dinh thé nang cua con lic tai
thoi diém vit ¢é toc d v = 10 cm/s.

(GV nén sir dung cac hinh vé& da chuan
bi dé phén tich va dién ta cac hién tugng

lam tang tinh truc quan cua bai toadn).

Vi du 3 (SGK — tr29): Mot con ldc 1o
xo co do cung k = 100 N/m dao dong
diéu hoa. Goi Wi, Wa lan luot la thé
nang cua lo xo va dong nang cua vdt,
W la co nang ciia con ldc 1o xo. Do thi
biéu dién sw phu thudc cua thé nang W;
va dong nang Wa ciia con ldc vao li do
x nhw Hinh 7.2. Tinh W.

W (J)d

Hinh 7.2
NLS — Hoat dong s6 (10 phut, theo
nhom): HS dung GeoGebra Graphing

- Thé nang va dong ning
clia VAt tai vi tri bat ki 1a:
W, = mgl(1 — cosa)

o>
~ mg17

Wa = Winax — Wt

as  a?®
~mgl\5 — 7

b) Khi Wq =Wy, ap dung

dinh luat bao toan co

nang:

W = Winax = Wa
+ W,
== ZWt

2 2
mgl% = ngla?

— 4%

*=TR

Vay, ¢ cac vi tri ¢o li do
goc a =t 2thi dong
nang bang thé ning.
Vidu 2 (SGK — tr29):
Ta da biét trong dao
dong didu hoa co ning
duoc bao toan W =
Wy + We.

Suy ra thé ning:




Calculator:
https://www.geogebra.org/graphing dé
biéu dién Wd(x), Wt(x), W ciua mot bai
vi du sau khi d3 tu thiét 1ap cong thirc;
chon ba gia tri x va lap bang nang
lugng.

Buwdce 2: HS thuc hién nhiém vu hoc
tap

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

- HS ghi chép y chinh vao vé.

NLS — HS thue hién: HS ddi chiéu gia
tri trén d6 thi véi 101 giai; néu khong
khép, kiém tra cong thirc va diéu kién
trudce khi stra.

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

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

- GV tom tét lai cac budce lam

NLS — Bao cdao: Nhom trinh bay mot
budc duge dd thi kiém chung.

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 tap.

NLS - Panh gia: Banh gid: cong thuc
nhap dung, d6 thi/bang phi hop va
khong dung cong cu thay cho 1ap luan.

W, =W — W,
B mw?A?
2
mv?
2

m
— ?(szz — v?)

= 2. (2%.72.0,12 -
0,1%) ~ 0,038 J.

Vidu 3 (SGK —tr29):
T d6 thi, ta xac dinh
duoc:

Khi x =48 (cm) =
10,08m thi Wq = W..
Mat khac, vi W, = W4 +
W; nén khi Waq = W ta
co:

Wy = 2W, = 2.2 kx? =
0,64 J.

San pham so: D6 thi
nang lugng va bang x —
Wd — Wt — W dung dé

kiém tra mot bai giai.

C. HOAT PONG LUYEN TAP




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

b. Noi dung: GV trinh chiéu cau hoi, HS suy nghi tra 10i.

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

San pham so: Loi giai ty lam dé kiém chtng bang chatbot Al va ghi cha quyét
dinh sua/git.

d. T6 chirc thuc hién:

Budéc 1: GV chuyén giao nhiém vu hoc tip

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

Céiu 1 (SGK — tr29): Hinh 7.3 mé ta mét may do dia chan don gian hoat déng theo
nguyén tdc sau day: Khi xay ra dong dat thi hé gom 16 xo va vit ndng ciia mdy do
sé€ dao dong theo tan sé cua dia chan. But da gcfn vOi vdn nang sé ghi lai do thi cua
dia chan trén cuén gidy quay déu. Biét song dia chan cé tan sé6 nam trong khodng

tir 30 Hz dén 40 Hz.

Hinh 7.3

Hay gidi thich tai sao tan s6 dao dong riéng ciia hé (vt ndng + 16 xo) trong mdy
dia chdn phdi cé gid tri nhé hon tan sé ndy rat nhiéu.

Ciu 2 (SGK — tr30): Do thi Hinh 7.4 mé ta méi lién hé giita gia toc va li @ ciia mot
vit dao déng diéu hoa.

a(m/fsi)s
40-



Swr dung s6 liéu trong do thi Hinh 7.4 dé tinh tan sé cia dao dong.
Ciu 3 (SGK — tr30): Hinh 7.5 la d6 thi ciia déng nang theo thoi gian ciia mdt vit
khoi lwong 0,4 kg dao dong diéu hoa. Tai thoi diém ban dau vit dang chuyén déng

theo chiéu dwong, ldy © = 10. Viét phirong trinh dao déng cia vit.

W, (J)

0,02 ; -
74\ / \
0,015} / /

t(s)

Hinh 7.5

Cau 4 (SGK — tr30): Mot vat co khoi lwong m dao dong diéu hoa véi tan sé goc w
va bién do A.

a) Khi vt cé li @6 bang mot nira bién dé thi ddng néing va thé nang chiém bao nhiéu
phan tram so véi co ndang?

b) Tai li d6 ndo thi thé nang bang dong nang?

NLS — Hoat dong sb (8 phit, ca nhan): Sau khi tu giai mot bai, HS nhap 10i giai
vao chatbot Al va yéu cau chi ra budc c6 kha ning sai, khong giai lai toan bo va
khong dwa dap s cubi cung.

Buée 2: HS thyc hién nhiém vu hoc tap

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

NLS — HS thwe hién: HS kiém ching gop ¥ Al bang cong thirc bao toan co ning,
SGK va db thi; ghi 5 1i do néu bac bo.

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

- GV moi 4 ban 1én bang trinh bay 161 giai cho 4 cau hoi. Cac HS con lai theo doi,
tu lam bai vao vo va nhin xét bai lam cta céc ban trén bang.

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

Cau 1 (SGK - tr29):

Tan s riéng cta hé (vt ning + 10 x0) trong may dia chan phai c6 gia tri hon tan sb

cua song dia chan rat nhiéu dé tranh xay ra cong huong, lam hong may.



Céu 2 (SGK — tr30):
Theo db thi, ta co:
Gia toc cuc dai: ag, = Aw? = 40 m/s?

Bién dg dao dong: A =8 cm = 0,08 m

A x a 40
Tan s6 goc: w = \/M = [— =105 rad/s
A 0,08
A A 4] 5v5
Tan s6:f = — =—Hz.
2w TC

Cau 3 (SGK - tr30):
Tir d thi, xdc dinh dugc: khi t=0 thi Wy = - > W, = =W »x = +2.
Mit khac, trt=0dén t = g, Wa giam tir 0,015J dén 0, do vy pha ban dau ¢ = —g
(rad).
A T 1
Vay c= s o= 2x (rad/s).
Tir cong thirc Wypay = smw?A2 = 0,02=> A=0,05m=5 cm.
Suy ra phuong trinh dao dong ctia vat: x = 5cos(2mt — g) (cm).

Cau 4 (SGK - tr30):

. A 1 A2
a)Kh1x=5=>Wt=Emw27=4.

Vay ¢6 25% nang lugng 14 thé ning va 75% nang luong 14 dong ning.

b) Tai li 40 x = + % thi thé nang bing dong ning.

NLS — B4o cd0: HS bio cdo mot 16i hodic mot gop y Al khong dung.

Budc 4:

- GV déanh gia két qua, thyc hién nhi¢m vu hoc tap.

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

NLS — Panh gia: Panh gia dua vao 10i giai va qua trinh kiém chtng, khong dung
Al lam dép an.

D. HOAT DONG VAN DUNG

a. Muc tiéu: Van dung kién thirc d3 hoc dé giai mot 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 tip: HS van dung kién thirc dé x4c dinh cac dai luong van toc, gia
toc, ning luong, dong ning, thé ning trong dao dong diéu hoa.

San pham s6: Anh d6 thi ning lugng/dao dong cua bai van dung va phan doi

chiéu véi két qua tinh.

d. Té chirc thuc hién:

Budéc 1: GV chuyén giao nhiém vu hoc tap

GV chiéu ciu hoi bai tap:

Céu 1: Mot vt ¢6 khoi lwong 750 g dao dong diéu hoa véi bién d 4 cm va chu ki T
= 2s. Tinh nang luwong cua dao dong.

Cdu 2: Mot vat dao dong diéu hoa doc theo truc Ox nam ngang, géc O va méc thé
nang o vi tri can bcing. Cir sau 0,5 s thi dong nang lai bc%ng thé nang va trong thoi
gian 0,5 s vat di duwoc doan dwong dai nhat bcing 42 em. Chon t = 0 la lic vat qua
Vi tri can bang theo chiéu dwong. Viét phirong trinh dao déng ciia vdt.

Cdu 3: Dya vao dinh ludt bao toan co nang, tinh:

a) Van toc ciia vit ndng trong con ldc 16 xo khi di qua vi tri cdn bang theo bién dé
A.

b) Vin téc cia con ldc don khi di qua vi tri ¢dn bang theo bién dé géc ao.

NLS — Hoat dong sb: HS dung GeoGebra Graphing Calculator:
https://www.geogebra.org/graphing dé kiém tra d6 thi hodc gia tri ning luong
trong mot bai van dung sau khi da giai trén gidy.

Buée 2: HS thuc hién nhiém vu hoc tap

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

NLS — HS thwe hién: HS danh dau diém tuong Gng véi két qua va kiém tra giéi
han vat 1i (Wd, Wt khong 4m; W bao toan néu b qua ma sat).

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

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

Cau 1:

Ap dung cong thire tinh niang luong dao dong diéu hoa: W = %ma)ZA2

Chu ki dao dong: T = 2s nén ® = & rad/s.



Ning luong dao dong: W = %ma)zA2 = 6 mlJ.
Cau 2:

Thoi gian ngan nhat dé dong ning bang thé nang la:
0,5 =£=>T=25=>a) = m rad/s.

Quing dudng 16n nhat vat di duoc 1a:

T

Smax = 2Asin"L=>4\2 = 2Asin @) — A =4 cm.

Suy ra, phuong trinh dao dong cua vat la: x = 4cos(mt — g) (cm).
Cau 3:
a) Ap dung dinh luat bao toan co nang cho con lac 10 xo, ta duoc:
Wamax =W
1

1
W= Emvﬁmx = Ek'AZ

k
Vmax = A. E=A.w

vmax 12 van toc vat ning khi qua vi tri cAn bang theo chiéu duong, d6 cling 13 van tdc
cuc dai.
b) Ap dung dinh luat bao toan co ning cho con lac don, ta dugc:
Wamax = W
1

W= Emvfnax = mgl(1 — cosay,)

Vmax = \/Zgl(l — cosay)

Vay van tdc ctia con lic con di qua vi tri can béng theo bién do goc ao 1a
Vpmax = t/291(1 — cosa,)

NLS — Bdo cdo: HS trinh bay két qua kiém tra.

Buoéc 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: Danh gia: biét dung cong cu dé kiém ching, khong thay thé
budc giai.

HUONG DAN VE NHA

- Xem lai kién thirc da hoc & bai 7.

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

- Xem trudc ndi dung Bai 8. Mo ta song.
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