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Abstract: The article presents research results and develops experiments in teaching energy and
momentum - physics grade 10 with the support of Coach 7 software, including: Experiment to verify
the law of conservation of mechanical energy of a simple pendulum, experiment to verify the law of
conservation of momentum in elastic collisions (collision in different directions, collision in the same
direction), experiment to verify the law of conservation of momentum in soft collisions. With the advantage
of simple operations, diverse processing data, intuitive and accurate results, and low cost, can be deployed
conveniently as student experiments, the built experiments are an effective alternative for high schools
when teaching the energy and momentum - physics grade 10 to achieve the requirements of the program,
contributing to the development of physics competence of students.
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1. Pit vin dé

Theo yéu ciu can dat trong day hoc ndi dung Nang
luong va Pong luong (vat li 10), GV can t6 chuc dé
hoc sinh thyc hién cac thi nghiém (TN) kiém nghiém
dinh ludt bdo toan co nang va bao toan dong luong.
Trong thyc tién gidng day Vat li hién nay & cac truong
THPT, dac biét 1a trong giai doan dau thyc hién
chuong trinh thi cac thiét bi, dung cu van chua duogc
trang bi dﬁy du vé cac truong. Mat khac, cac thiét bi
TN phuc vu day hoc cac kién thirc trén phf‘in 16n déu
phai két ndi cam bién nén gia thanh kha cao, thao tac
kha phuc tap, kho kha thi khi trién khai day hoc theo
nhém ma chuong trinh mén Vat 1i 2018 dé ra. Ciing ¢6
nhiéu cong bd vé cac giai phap dé xay dung TN theo
cac huong khac nhau, trong d6 ¢6 hudng st dung TN
tuong tac trén man hinh nhu Pham D6 Chung, Pham
Xuan Qué, Mai Hoang Phuong, Castro-Palacio, J.C.,
et al. Cac két qua TN trong cac cong bd trén déu cho
d6 chinh x4c cao va rat c6 y nghia véi thyuc tién day
hoc vat li ¢ nudce ta hién nay. Tuy nhién, cac TN trén
kha dat tién, kho dau tu véi da sd cac truong THPT
hodc di c6 nhung phuong an str dung TN 1a biéu dién
cta gido vién nén chua dap tng yéu cau vé TN cho
hoc sinh vé s6 lugng bo thi nghiém.
2. N9¢i dung nghién ciru
2.1. Gidi thiéu vé phan mém Coach 7

Phan mém Coach tich hop cac cong cu ICT, gidng
nhu cac cong nghé dugc cac nha khoa hoc chuyén
nghiép sir dung va tao diéu kién cho cac phuong phap
day hoc dua trén tim toi kham phd. Bang cach thu thap
dit liéu chat luong cao, xay dung va stt dung md hinh,
sir dung md phong va truc quan hoa, so sanh két qua
tir thi nghiém va mé hinh, hoc sinh ¢6 thé tich cuc
tham gia vao cac hoat dong hoc tép thuc.

Link tai phan mém: https:/cma-science.nl/
coach7 desktop downloads en

Ung dung Coach 7 ¢6 thé cai ddt mién phi, nhung
can c6 ma ban quyén (khong mién phi) dé lam viéc
(lién hé v6i CMA dé mua gidy phép trang web).

2.2. Cac thi nghiém da xay dung
2.2.1. Thi nghiém kiém chirng dinh ludt bdo toan co
néng ciia con lic don

a) Phuong an thi nghiém:

Thi nghiém tu tao (st dung phan mém Coach 7
do dong nang, thé ning, co nang con lic don tai timg
thoi diém).

b) Yéu ciu can dat

Phan tich duoc sy chuyén hod dong niang va thé
ning cua vat trong chuyén dong cua con lic don.

Thuyc hién dugc thi nghiém vé su chuyén hoa nang
luong va kiém chung dugc dinh luét bao toan co nang.

¢) Dung cu, vat tw: Nam cham dinh bang c¢6 num
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duong kinh 28 mm, doan day khong dan dai khoang
60cm, qua nang 50g, bang tur, thudc chia dén milimét,
dién thoai thong minh, phan mém Coach 7.

d) B6 tri va tién hanh thi nghiém:

Buée 1: Gin con lic don vao gia treo, cho con
lic don dao dong, dung dién thoai thong minh ghi lai
khoang 3 dao dong cua con lic don (luu y dung thuée
milimet bén canh con ldc dé xac dinh thude chucfn).

Bude 2: Ding phin mém Coach 7 dé phan tich
video vira ghi theo cac thao tac cy thé sau:

do-B8=E 6 00 B E O & =660
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Hinh 1. Giao dién TN vé con lic don trén phan mém
Coach 7

- Chén Video chuyén dong ciia con lic don vao
phan mém

- Cai dat cac ché do lién quan:

1. Thiét Iap hé toa do [=:

» Thude chuan: doc theo dd chia thudc milimet.

= Vi tri hé tryc toa do: gdc O tring véi vién bi tai
VTCB.

2. Thiét 1ap phan tich video ©:

» S6 diém can do trén mot khung: 1

» Céc khung: khoang thoi gian khao sat, sé thoi
diém khao sat trong thoi gian do.

3. Thiét lap bam diém [£]: Bam vao tam cua vat
(vién bi).

- Bdm nat & dé khoi chay TN, quan st diém bam
theo vat trong qua trinh chuyén dong, néu thiy khong
bam, bam ché d¢ “Vét” l#l @é diéu chinh thu cong bi
tri bam diém

- Bém ché d6 hién thi bang s6 licu (B

- Tinh vén tdc theo phuong x bang cach chén do
thi (x,t) vao mot 6 trong (nhan chudt phai chon “Hién
thi d6 thi), sau do tinh dao ham cuia x (nhén chudt phai
vao do thi chon Phén tich/xtr li “Dao ham”)

- Tinh dong ning, thé ning, co ning theo cong
thire: Wy = émvz,w,_ = mgy,W = W, + W, bang cach
nhén chudt phai vao hang cac bién ciia bang sé liéu,
chon “Thém bién méi — Chudi dit liéu — Cong thuc”.
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¢) Két qua thi nghiém va két ludn:
Bang 1. Két qua TN kiém nghiém dinh ludt bao toan
co nang trén giao dién phan mém Coach 7

time (s) x(m) y(m) VX (mm/s) Wd (J) Wt (J) W)

vvvvvvvvvvvv 0115 0011 -0531 0141 0104 0245
016 0,091 0003 -0664 0220 0025 0245
020 0062 0001 -0686 0236 0012 0247
024 0036 0000 -0.700 0.245 0002 0247
028 0006 0000 -0698 0244 0,000 0244
032 -0.020 0000 -0.697 0243 0.005 0247
036 -0.080 0003 -0655 0215 0025 0240
040 0072 0007 -0575 0166 0070 0235
044 0096 0012 -0507 0129 o116 0245

Két ludn: Véi sai s6 cta phép do 1a 1,23 % thi co
ning cua vat trong subt qua trinh chuyén dong duoc
bao toan.

2.2.2 Thi nghiém kiém chitng dinh ludt bdo toan dong
leong trong va cham dan hoi

a) Phuong an thi nghiém:

Thi nghiém tu tao (phan tich video va cham cua 2
vién bi, sir dung phan mém Coach 7 tinh dong luong
cua hé trude va sau va cham).

b) Yéu cén can dat

Thyc hién thi nghi¢ém va thao luan, phat biéu duoc
dinh luét bao toan dong lugng trong hé kin

Thao luan dé thiét ké phuong 4n hodc lwa chon
phuong an, thuc hién phuong an, xac dinh duoc tde
do va danh gia dugc dong luong cua vat trude va sau
va cham béng dung cu thyuc hanh

¢) Dung cu, vét tw: Video TN va cham dan hoi,
phan mém Coach 7

d) B6 tri va tién hanh thi nghiém:

Buwéc 1: Dung dién thoai thong minh quay qua
trinh va cham dan hdi cua 2 vat (uu ¥ dung thude
milimet dé xdc dinh thudc chudn)

Bude 2: Dung phin mém Coach dé phan tich
video, cu thé:

Chén Video va cham dan hdi vao phan mém

Cai dat cac ché do lien quan:

1. Thiét Iap hé toa d6 =:

Thude chuan: doc theo do chia thude milimet.

Vi tri hé truc toa do: géc O nam gitra khung hinh
(néu 12 va cham dan hdi khong cing phuong) hoic
truc Ox tring véi quy dao chuyén dong ciia 2 vat (néu
13 va cham dan hdi xuyén tam).

2. Thiét 1ap phan tich video O:

S6 diém can do trén mot khung: 2

Céc khung: khoang thoi gian khao sat, s6 thoi
diém khao sat trong thoi gian do.

3. Thiét 1ap bam diém £]: Bam vio tim cua vat.

Bém nat & dé khoi chay TN, quan sat diém bam
theo vt trong qua trinh chuyén dong, néu thy khong
bam, bim ché d “Vér [ dé diéu chinh thu cong bi
tri bam diém.

Bt ché d6 hién thj bang s liéu B,
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Tinh van tdc cta vat: vix, vly, v2x, v2y (nhén
chudt phai vao d6 thi chon Phén tich/xir Ii “Pao ham”)

Tinh px, py bang cach nhan chudt phai vao hang
cac bién cia bang s lidu, chon “Thém bién méi —
Chudi dir liéu — Cong thirc”.

p,=m.v,_+tm,v, pymV+mV

e) Két qua thi nghlem va két luin:

béi voi ly thuyet v¢ dinh ludt bao toan dong luong,
chi can khao sat va so sanh dong luong tai 1 thoi diém
ngay trude va cham va 1 thoi diém ngay sau va cham.
Khi sir dung phan mém Coach 7 dé phan tich video
thi nghiém, chiing ta c6 thé dong thoi khao sat & nhiéu
thoi diém. Dud6i day 1a két qua véi cac TN va cham
khac nhau.

Truong hop 1: Va cham dan hdi khac phuong
Bang 2. Két qua TN kiém nghiém dinh ludt bao toan
dong lwong trong va cham dan hoi khac phirong trén

giao dién phan mém Coach 7

v__ilmo(s)_v_ x1(m) y1(m) x2 (m) y2(m) | vix(m/s) v2x(mfs) = viy(m/s)  v2y(m/s) px(kg.m/s) py (kg.m/s)
[ -016 -006 015 017 083 -054 012 093 0.00 026

ooz -013 -006 013 014 083 -048 000 106 002 032
007 -on -006 on 010 077 -048 003 107 001 033
010 -008 -006 010 007 077 056 003 106 001 031
013 005 -006 008 003 083 054 003 108 000 031
017 003 006 006 000 053 031 -018 091 001 031
020 002 -007 006 003 -030 021 062 -081 000 031
023 005 -010 008 004 077 050 089 -0.44 000 031
027 007 013 009 006 071 050 089 -0.46 001 032
030 -009 -016 on 007 071 054 089 042 002 030
033 012 -019 013 009 -071 049 -089 -0.40 001 030
037 -014 022 014 -010 071 042 -089 042 002 030

Két ludn: Vi sai s6 3,23%, dong luong ciia hé hai
vién bi theo phuong x va phuong y bao toan.

Truwong hop 2: Va cham dan hdi cing phuong,
cung khdi lwong va ban diu 1 vat dimg yén 1 vat
chuyén dong

BFEE-© B - -3 0
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Hinh 3a. Hinh anh TN va cham dan héi ciing
phuong, cung khoi luong, ban dau 1 vat dimg yén 1
vat chuyén dong

Béing 3. Két qua TN kiém nghiém dinh lugt béo toan
dong lieong trong va cham dan hoi ciing phwong, cung
khoi lwong, ban dau 1 vt dimg yén 1 vit chuyén dong

time (s) 1 (m) x2 (m) Vix (mfs) vax (m/s) px (kg.m/s)

240 -027 004 030 -001 029
247 025 004 030 0.00 030
253 023 004 030 000 029
260 021 004 030 0.00 030
267 -019 004 029 0.00 028
273 -018 004 029 0.00 028
280 -016 004 030 001 031
287 -013 004 030 001 031
293 012 004 016 013 029
300 -om 006 002 027 029
307 -om 008 000 027 027
313 -om 009 001 028 027
320 -om on 000 029 028
327 -om 013 001 028 030

Két luén: Vi sai s6 3,45%, dong lugng cua h¢ hai
vat theo phuong x dugc bao toan.
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Trudng hop 3: Va cham dan hdi cing phuwong,
cung khoi hrong, ban dau 2 chuyén déng nguwoc
chidu
Béing 4. Két qua TN kiém nghiém dinh ludt bao toan
dong liwong trong va cham dan hoi cing phwrong, cung

khoi lwong, ban dau 2 vit chuyén dong nguoc chiéu

time (s) 1 (m) x2(m) vix (mfs) w2x (mfs) px (kg.m/s)
000 004 (] 0.5 -0 004
007 -002 005 an -007 004
013 -003 012 004
020 003
027 004
033 005
0.40 -005
047 0.06
053 007
080 -007

Két luan: Dong luong clua he vat theo phuong X
duoc bao toan.
2.2.3 Thi nghiém kiém chung dinh ludt bao toan dong
liwong trong va cham mém

Xir 1y két qua thi nghiém trén video TN va cham
mém qua phan mém Coach 7 twong ty nhu TN va
cham dan hoi, thu duoc két qua sau:
Bang 5. Két qua TN kiém nghiém dinh ludt bdao toan

déng leong trong va cham mém

440 14.27 1418 1334 1262
480 1688 16.72 naz 1262

B (kg.cmys)

2
241

480 19.04 0.24 213 1277 249

Két luén: Voi sai 56 2,30%, dong lugng cua hé vat
theo phuong x dugc bao toan.
3. Két luin

Trong nghién cuu nay, chung t6i da xay dung
duogc 3 TN trong day hoc vé noi dung “Nang luong”
va “Dong lugng” - vat li 10 vdi sy hd trg cua phz‘in
mém Coach 7: TN kiém chung dinh ludt bao toan co
nang cua con lc don, TN kiém chimg dinh luat bao
toan dong lugng trong va cham dan hdi (va cham khac
phuong, va cham cing phuong, ngugc chiéu), TN
kiém chung dinh ludt bao toan dong lugng trong va
cham mém. Céac TN duoc xay dung theo hudng tu tao
hodc khai thac cic TN hién hanh két hop phan mém
Coach 7 dugc cai dat trén may tinh hoac di¢n thoai
thong minh nén co thé thay thé cho cac thiét bi thi
nghiém c6 két ndi cam bién theo yéu ciu ciia chuong
trinh ma cac truong chua dugc trang bi kip thoi, gop
phén hd tro gido vién va hoc sinh trong day hoc cac
noi dung trén d4p tmg cac yéu cau can dat ctia chuong
trinh.
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