Truong Pai hoc Su pham K§ thuat Tp. Ho6 Chi Minh

B6 moén Vat ly

Bai 2A: Khao sat su roi tu do

Muc dich: Trong thi nghiém nay chung ta khéo sat su roi tu do cta cac vat trong truong trong luc, tim
gia tri caa gia toc trong trusng, dong thai ching minh cho két luan cua Gallileo vé su réi nhu nhau caa
moi vat.

I. PINH LUAT GALLILEO

AHEO dinh luat van vat hip din Newton,
\”, vat khoi lugng m ludn bi Trai dat kéo
. xubng v6i mot luc c6 do 16n:

poah
trong d6 G = 6.67-10 ' Nm2/kg? - hang s6 hap dén,
M - khéi luong Trai dat, r - khoang céch tit vat dén
tam Trai dat. Pua tham s6 ban kinh Trai dat vao,
ta c6 thé viét lai thanh:

Mm
F=G——
(R+h)?’

v6i R - ban kinh Trai dat, A - chiéu cao ctia vat so
v6i mat dat. Néu chi xét khoang khong gian gan
bé mét Trai dat, 2 < R nén c6 thé bé qua va bidu
thiic luc hap din tré nén bing:

Biéu thiic trén khong chita tham sé dé cao, hay néi
cach khac, dudi tac dung ctia luc hip dan, moi vat
déu chiu mét gia toc g huéng vé tam Trai dat nhu
nhau:

F=mg,
V61

2.1)

pr— M pr—
g= RZ = const.

Trén thuc té, gia tc roi tu do khong tinh bang
cong thic (2.1) ma dude do truc tiép nho thuc
nghiém. Cong thic (2.1) c6 gia tri khi nguoi ta da
xac dinh dude hang s6 hap din G va suy ra dude
khéi luong Trai dat.

Gallieo Galilei (1564-1642) tu truée Newton da
lam thuc nghiém vé roi tu do trén thap nghiéng
Pisa. Ong két luan ring: moi vt bét ké nang nhe
déu roi véi téc do nhu nhau.
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Hinh 1: Thi nghiém Gallileo

II. NGUYEN LY THI NGHIEM

Péi tuong khao sat trong thi nghiém 14 nhiing
tam nhwa trong suot c6 ké vach nhu hinh 2. Moéi
vach nam cach nhau diung 1cm.

Ta sé tha tAm nhua roi qua cam bién quang dién
nhu hinh 3. Nhiing vach son sé lan lugt che khuét
tia hong ngoai cia cam bién. Cit méi vach son di
qua, cAm bién sé nhan biét giip bo CASSY ghi lai
thoi diém tuong ting va truyén vé mdy tinh ham sé
quang duong - thoi gian:

t(s) | s(m)
131 0
to 0.01
t3 0.02
ty 0.03
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Khao sat su roi tu do

Hinh 2: Nhiing tAm nhua trong subt ké vach

=

Hinh 3: Nguyén ly thi nghiém

Tt ham sb quing dudng s(t), ta c6 thé 14y dao
ham theo thoi gian dé suy ra van téc:

v(t)—é~E
Tdt At

Roi tit van tbc c¢6 thé suy ra gia toc roi tu do.

III. QUY TRINH THI NGHIEM
Thiét lap thi nghiém

Thiét bi dudc bd tri nhu hinh 4: cadm bién quang
dién chit U két ndi v6i may tinh théng qua CASSY.
Can chic rang CASSY da dudc cap dién va cong
USB lién két v6i may tinh.

Hinh 4: B6 tri thi nghiém

Khéi déng phan mém CASSY Lab 2, dung chudt
dé khai bao cong dau vao cho cam bién nhu 6 tron
mau dé trén hinh 5.

[13 cassvs m} ¥
£q 0@
[ ]
L]
L]
-
[ ]
L]
LR X
e @
LD 524013
Ciick on a channel to activate.
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Hinh 5: Khai bao c6ng vao cho cam bién

_Tai khung Settings (hinh 6), khai béo bién s6
can do la Path s41(E,As = +1cm).

Nhép chuét vao Path saq(E,As = +1cm) d€ xuét
hién khung tuy chon nhu hinh 7. Ta thiét 14p cac
tham s0 sau day:

- Range: pham vi hién thi ctia khung d6 thi, dé
méc dinh 1m.
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Settings. & Path sy (E. As=1 cm)
=1 CASSYs
- Sensor-CASSY 2 e m
; nput Ay (lef Stop measurement at edge |30 |
=- Input A; (Timer 5, 524074)
[ Level £y Help
L] Levd £y
[ Events Vs (B) Sl
D- Frequency £ (E)
D Rate Ay; (B) Recording: | Automatic | [ ] Append new meas. senies
[ Pericd Ty (E)

|:| Transittime Afx; (E— F)
[] Obscuration nzy; (E)

|:| Obscuration 23 (F)

Ij- Obscurationtime £z, (E)
|:| Obscurationtime £ 5, (F
Bl Pt o .1 )
[ Path &;

Ij- Linear collision 14 (E+F)
[ Linear collision v (E+F)
|:|- Linearcollision v, [E+F)
[ Linearcollision v (E+F)
[ Torsioncollision @, (E+F)
D Torsioncollizion & (E+F)
|:|- Torsioncollision " (E+F)
Ij Torsioncollision w;' (E+F)
[ Path s (As=¢1 mm)

[ Path 8. (As=t1mm)

- Input B (leff

Hinh 6: Khai béo dai luong can do

- Stop measurement at edge: lay gia tri 30
vach chay qua thi phép do sé dung.

- Interval: chon khoéng théi gian gitta hai lan
doc dit liéu lién tiep la 100 us.

- Trigger: tich dau chon cho Trigger v6i su;.
Piéu nay sé gitp phan mém c6 kha ning tu khéi
dong qua trinh ghi dit liéu khi cdm bién quang bi
che 1an dau tién.

Thu nghiém chuc nang

Buéc 1: Nhap chudt vao nit — 0 — trén phan
mém CASSY Lab 2 (hinh 7) d€ quy 0 cho quing
duong s.

Budée 2: Vao Menu Measurement, chon
Start/Stop Measurement dé khéi dong qua trinh
do cho phan mém.

Budce 3: Phép do con chua dude khéi dong tu
phan cing nén man hinh sé tam xuat hién dong
"No trigger signal!" (hinh 8).

Dung tay dua tAm nhua luét qua tia hong ngoai
cua cdm bién quang dién mdot cach cham rai. Tam
nhua can di chuyén tit trén xuéng dudi theo chiéu
doc.

Meas.ﬁn-e:l:l s ~| <> Number

Intendal: Tms | < > Preinggern 1}_|

[ Trigger: Spy v

i v

MEXETEN

Help

Hinh 7: Cac tham sb can thiét 1ap

Budc 3 can lam that cham, luén giit tay, dé theo
do6i qua trinh doc dit liéu vao phan mém may tinh.

Diagram  Window Help
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Hinh 8: Phan mém & ché d6 cho

Khao sat chuyén dong

Ta sé tién hanh 3 thi nghiém véi 3 tAm nhua c6
khéi luong khac nhau. Can chuén bi 3 bang ghi
chép trinh bay nhu duéi day.

Dit sén bén dudi cong quang dién mot tAm khin
dém. Mbi lan thi nghiém ta thuc hién quy trinh
nhu duéi day.

Budc 1: Nhép chuét vao nit — 0 — trén phan
mém CASSY Lab 2 (hinh 7) dé quy 0 cho quang
duong.

Bude 2: Vao Menu Measurement, chon
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Bang 1: S6 liéu thuc nghiém

Tam nhua thu: ...
t(s)

s (m)

Start/Stop Measurement dé khéi dong qua trinh
do cho phan mem.

Buéc 3: Giit tdm nhua nam trén tia hong ngoai
ctia cam bién quang dién, roi tha tam nhua roi tu
do nhu hinh 9.

Hinh 9: Pit tAm nhua ddng tu thé

Buéc 4: Dit liéu vé quiang duong theo thui gian
s lién tuc dugc ghi lai vé mdy tinh thanh hai ct
t va s. Su thu thap nay sé tu dong dung lai cho
dén khi nao da 30 vach chay qua. Sao chép toan bo
dir liéu 6 khung bén trai vao file Excel. Mat khac,
chép tay toan bd dit liéu nay vao bang 1 caa bao
c4o thi nghiém dé giang vién xac nhan.

IV. XU LY DU LIEU
Viéc ¢6 duge dit liéu vé su phu thudc ciia quang

duong s vao thoi gian ¢ ciing dong nghia rang ta da
¢6 duge ham so s(¢) duge cho duéi dang bang. Tu

day theo dinh nghia ctia van tdc titc thoi:

ds

)= —

v(t) ar
ta chi viéc lay dao ham cta s(t) dé thu dugc ham
van toc v(¢t). Trén thuc té ta tinh dao ham theo

phuong phap sé:

As  sj11-8;

ViR — = —.
AL bt

Hinh 10 bén duéi miéu ta cach tinh dao ham trong
Excel.

A B C D E
-

20t h v

3| 0 0|=(B4-B3)/(A4-A3)
4 0033 0.01

5 0.051 0.02

6 0.065 0.03

7 0.077 0.04

8 0.088 0.05

9 0.098 0.06

10 0.106 0.07

Hinh 10: Lay dao ham quang dudng dé suy ra van
toc

Sau khi da c6 du dit liéu vé quéng dudng va van
toc, ta dung cac do thi s(¢) va v(z) cho moi trusng
hgp.

T mbi db thi v(¢), dung duong thang dé khép do
thi. Tu hé so géc cua duong thang suy ra gia toc
ctia moéi chuyén dong.

Hay so sanh su rdi cia 3 vat khéi luong khac
nhau trén cac phuong dién: quang dudng rdi, van
toc roi va gia toc roi.

V. CAU HOI KIEM TRA

1. Roi tu do la gi?

2. Vat tha roi tu do trong bai thi nghiém la vat
nao? Lam sao cAm bién c¢6 thé ghi lai chuyén
dong ctia n6?

3. Pai ludng nao can do trong thi nghiém? Gia
tbc roi tu do dudc suy ra bang cach nao?

4. Viét phuong trinh chuyén dong ctia vat roi tu
do.

5. Tt dinh luat van vat hap dan, hay ching to
rang trén nhiing d6 cao khong qua 16n, moi
vat déu roi nhu nhau.
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