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Title Analysis the motion of objects under the gravitational influence of the Earth.
Author Miss. Roseleena Yusoh and et al

Year 2014

Abstract

This research aims to study the motion of objects under the gravitational
influence of the earth by photo analysis with the Tracker 4.0, which has study
research into 3 case.

The first case is study free falling object under the force of air resistance. The
analysis of the experiment at time of 0.1 0.2 0.3 0.4 and 0.5 s found that the speed
has increased to 0.60 1.72 2.65 3.57 and 4.29 m/s respectively .The results of the
analysis with the accuracy of time at 0.1 0.2 0.3 0.4 and 0.5 s are 3.2 2.8 1.4 0.2 and
2.5 % respectively. The result of the object free falling under the force of air
resistance on the object found that the speed of the terminal velocity is equal to
0.146 m/s and the constant b is equal'to 0.053 ke/s.

The second case is study free falling object under the viscosity. The result
found that the viscosity of liquid at temperatures of 30 50 70 and 90°C most are
lubricating oil, palm oil , soybean oil, and olive oil , respectively. The viscosity
coefficient from lubricating oil experiment that temperatures of 30°C is 0.702 N.s/m’ .

The last case is study projectile motion by water rocket motion. At the
pressure of water rocket are 0.25 0.50 0.75 1.00 1.25 bar with a 45 degree. The results
showed that with increasing pressure from 0.25 to 1.25 bar the distance of the motion
is increased from 12.41 19.52 25.88 27.15 to 32.0 m. respectively. The different of
experiment and theory is less than 5% and the equation of the relationship y =
18.72p + 9.35.

Keywords: Free fall, Water Rocket, Viscosity of liquid, Tracker Program
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1%
[ o Y [

2 - ~ = A Y ]
G]Q A9 WA W LLiQWQQ B uazusivum R mq%maauwmammlﬁﬂ INNHNTT

A ~ Y A Y]
WABUN  To9 2 waslIfu
W+B+R=ma (18)

U A

= va o, v
nwnaeunadhiaanduuin azld

W-B+R)=ma (19)
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Anusivesingasiintulunaliuswmiladaruintusie wianiinstiutuaud

A1adgn Feazinliussansuuinguindugud vauztunuss a =0 wiAusiaed

Agega Fadonin mandate (Terminal Velocity ) wazaidouaunsiidu
W-(B+R)=0 (20)
F = 6mrv (21)

dlo B unu ussaeusi (N)
V oy d5ums (md)
Y Ul AINRNET (N / m)
WAl WA (N / m)
L wiu Anueiduiivedvas (m)
fo Uy wswta (N)
n wid dudseavsaatamiie (N.s/m’)
reonu SAiinssnay (m)

v oy 9m51i5 (m /s)

¥
L YY)

ﬂ’J']iJWﬁWU@\‘]“U@\‘]LW@'JUN?J‘LQMEN%‘UBQﬂU@WﬁWﬂWiLﬂaﬁJULLUa\‘]SUE]\‘] WILROU

(%

<)

(Rate of shear ) azidenapsivanUszsanitiliu non-Newtonian fluid 1ilnau uilsfiazane
feg1uw 9190 8NERes iU ondiu ethylene Iwalesawmal wataunluion
ih mstamanuniinveseunailnaeEiaedldiuldun mslivoswesvartulva
HIWiaLdng Laringnsintsinaveswesavailure Wendeutngnsnavadluvosvaamad
udrdunanfignnanauadiudisszegiinmualiluasavnass
Tumsveaesinmuniinvosenvarluiitegl#isignnssnaunnagadassluves
e gnnasidng & fuwidniun sihlsmnadlusesnanegnedng veamanfiegdnuniivesy
nauaglvangnedng dWumuiivesiheiinsanauisilnefivenaniulifinismguou
wsaldudrsaginlignnaunnasunluiiansas lngduse 2 use Ae WIa0YM?
( Buoyant Force, Fg) HWag LLiaémeﬁaamﬂmwmﬁm(Viscous drag Force, Fy) n32911619

nsanadlufiamansly aun1snisinfieunvesgnnay e
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mg - F, — R, =ma (22)

il m uny 1navedgnnal (g)

1 2
a  unu anuswesgnnadluveaval (m/s)

ANNANANAMILAILLTE WSIATUINAMINHALALLSIEREMEnINITTngIAToUTN

FasauUnseNluinmLge vse qﬂﬂamﬂﬁauﬂmam'}m%amﬁ SunAusitin A

gavine (Terminal Velocity) apautsauaud

f=6mrv

F =pgV
.0

']
ey

W =mg

o a o 1 =3 d‘ 2 i A =N
AN 3 Llﬁx'ﬁ/]ﬂiz'mWm@QﬂLﬂaﬂmmgﬂLﬂﬁ@umusﬂﬂﬂL“VTa']VllIF’]'NSJVu@I

a a A = < « i ! [ < < a
awmaﬂﬁmamaqﬂmaﬂmaauwmduﬁummm Iu%’]\‘]LLiﬂ@GﬁWLi'JEZJ@\‘i@JﬂL‘ViaﬂGUSJJﬂ']

WLTU(LAD DUAPIE AL I AALAEIAURAAINILLSD) kL HD99INLSINUATANLINTURIUVUI

¥
= =] ] a0

Y99I ALTUe Tuigaudinsmiataziivunuinne fagyinliusagnsluwuimaden

[ ¢ = 1w = Ay < a ] [ L 2 &
VUUAUE BIYDUVUYAINUINIANICLATDUVIATYAINULTIAIN (ﬂ’l’]ﬂJLﬁﬂL‘UuQUEJ) A3IULITIU

Y

a 1 “ < 9 o .
138N “A1UL39UAY8 " (terminal velocity)

o < o A
LIIENNNTOATUIUINVUIATBIAIINSIUAE (V) ‘lgﬂ:@‘&la’mﬂLQ@UIGUSUQQﬁMﬂaGU’EJ\‘Iﬁ%UU

\Heandnguedouiisnennuiiind vaineanuiingegluaniizaung wsadnsnnszvinse

L ISP < s
WONALTUALY

q

v ° va £ & = = v &
ﬂ']Li']ﬂ']V]uﬂI‘ViWﬂsUULUU‘U’Jﬂ AINNTNAN 2 LINATNTNLVYUTNNIT lﬂLﬂu

Fo+ f - mg =0 23
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wnuAe1e9) aufilsesungludneiuazladu
671V, + P19V, — Po 9V, =0 (24)
v % @ 1 ¥ Y
aunsbivunvesdnsnswasegmedevesauns axlidu

_Po QVo — 0,19V » (po = pl)gVO
67nr 671

(25)

Vi

annsadsudiinassesgnuannsinanlfeglugUvesdunugudnaisuemsanay

(0 lelngondvansmsvausumsnsenay
3
Vo=ﬂﬂf3=£ﬁ[2} A3 (26)

igaztugnstilareluaunisi 18 anansolleulegluuvesdurugudnansladu

- 2
v = (po pl)gr 27)

187

TunsmeaswsiaulsaonfeANauNUStuaunisi 27 TunisAruiumdulssans

= a A ~ [l o [ <@ v
AamiinvasveivaIInsinauAdaunoglalaeinn13InvLIATeIANUSIEATINETBNTINAY
PflvweLdurnugudnanadie st degauilaunsmszniadnsiiavate wuama) fu

Y ¢ o w AN Y v A g Y P o @
Lauw']u@uaﬂa'mﬂqa\iﬁ@\‘ima‘ﬂl@ﬂﬁﬁﬁSleﬂi']V\lVlLUUﬂiWWLaumiﬂi@lﬂllﬂ'mllsﬁ‘UL‘Vl']ﬂU

ANMUTU = M (28)

18n

PnAnuduilalinauasavenmdulsydvsanunilnvoweunar n 16
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3. NIsABUNLUUIDIAY

AN 4 AITLARDUTNIDLAIYDINTL WAL

A Aaas v & a P v v v oA
N15LAABUNIR AN T UNASINYBINISLATBUN 2 LWUULIIENU A
1. MIAADUNIULUITIUAIEALS AL

2. NN5LAADUN LIRS IAINLLTIA96

ANN 5 NISLAADUTNLUITIUAULS IAIAILAZLUIAIAIIAIIULT AL

Y | .:4' PN aas v Yy A a I a
ﬁ]')@ﬁ']ﬂﬂ']iLﬂaau%LLu’l'lﬂIﬂﬂ lﬂLLﬂﬂqiLﬂﬁQUWﬂaQQﬂw‘m‘Uaa @Jﬂﬂ@aw LNUUHA
A o & = .=4' Y ! aa .:4' Aaas v a v
LUANUAY LUMDY 198La8uDa mimaauwuaﬂgﬂﬂui‘mg 18 'Jﬂﬂ'ﬁl,ﬂaau‘ﬂ')ﬂiﬂ\‘i QTULFAUNN

nsedeunduduldsgunisiluan danini 6
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L

NN 6 NI5LAFDUNIDLAY

il Height

o m/s
15h

Wk

()]

AR 7 WSsuiisuns iy -t Av v — t

nsAAszinseaaunlasldnnuznianinA1Ens

a a s & a &
ANATINN 6 Wﬁ]'ﬁm%’]ﬂm@iﬂ’ﬂﬂﬁ’lﬂﬂ@ A LNUN

Vi . Vi
cosB, == upy sing, =L
Vi vl
14
azla v, = v; cos0, }
v,; = v;cosb;

F U,

14

(29)



SEELATNIMLUITIVYDINTTLARDUTID LAY W bAANNENNS

Ve = vxlt
16 v,; = (v;cosB;)t
Flatiu t = —
Wy cos8;

LAZAYINEIURINITIAREUNTN LAY INELNTS

1 ¥
Vo= vyt gt

.
¥e = (v ::Dsﬂi]+£g-t‘

Xp

y = (v;sin Bl)[ S

y = (tanB,)x [;] x?

=
Zvi“co=’;

ol hared e

v, cos B, v: cos B,

15

(30)

aun1s (30) T30y y = ax— bx*Fauduaunisvoadulianisiluan Asduiingg

z:l' N & Y &y ) & xﬂ' =i 1%
Lﬂaaumﬁ]\iL‘UuLaUIﬁQW'ﬁ’]IUﬂ’]LLag‘Vﬂ@GﬁqLi'JGUENﬂ']iLﬂa@u‘V] ‘anﬂﬁnﬂauﬂ’]i

2 2
V=\Vy + V)

{ 1% Krr
NI 6 ala tan@. = £

AatugunANISwIiuLg x mleeInaunis
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3288899A ULV LAZLNAIYBINITARBUTIALAY
Mnualiinguedauiieanaingaiiliamennuiasu viuasingy B,Auluiseiu A9

AN 8 annsamszezganlukifwarszeglnaanluwusu adsl

NN 8 ADVBINISLAFBUNUULAS

MNINTUINTLARDUTIVIING bULLIAT

0 B W LAt
IyAgean v, =0
0 = wsin®, +(—g)t,
tﬁ ey sin @ (31)
=4
o ta WWunanildlunisiefiouifegagan (anA)
yogy9luLUIR ian t lagq ilaainaunns
(32)

1 2
¥r= vyt -|-an1:

wnuaunis (31) Tuaunis (32) e

. . 2
. visin B 1 [wjsin B;
Ymax = (Vi sin 81] [ ] +- [
B e E
_ 1’?Sin25j
Ymax 2g

(33

2
Vi sin® 8;

h =
max 2g
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[

an
—
4 a 3
1. UINaa@din YuIn 450 cm
. @nuea 38 0.0008 kg
. UM IRATY

- ddunnaes asegu

2
3
4
5. dafuundu aswsne
6. thifuuznen U3avs
7. dshuedos selawdn 4TAT
8. wamthenas (PET) 1.25 L
9. WHUNAIBSUDIA

10. weiula

11. wunIuanTu

12. fudt

13.47nnAx
aunsal

N35hNS

—_

2. JnAmnes

3. a5 850 w

4. @em

5. \deatiuanl Beto

6. ANWI VIAEURIAUENAIS 11.35 mm
7. v@pakA81YUIn 100 cm
8. Unines au1m 500 ml

9. wwpsilleninea

10. fdafdlwes

11. lelasfiwos

12, wnludin
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13. NABIRINDA
14. mdndes Do Sonny Fu VCT-R640
15. 1Uswnsy Tracker 4.05

3.2 25n15AUUNISNAADY

3.2.1 ANWIN1SANDETLNELALSIAIUDINA

1. n13a3199Unsal

= eV Y 1 a 2 a  w I3
1. LG\?EJ&IQ‘UﬂiﬂJ VL(ﬂLLﬂ PIANANFNNVUIR 450 cm ﬂii‘lﬂﬁ, UAAKLFIDT,NT7
o 3 o U %4 Ya
2. U3 UIR 450 cm” 1UIU 13 VA G]fﬂ‘U’]ﬂsU'JﬁLLﬁ%ﬂu‘U"JﬂIﬁﬁMﬂ?’m‘Eﬂ’J‘U’Jﬂaﬁ

14 cm

)

‘z{;\

\’ b) )\m 0 R
‘*fﬂﬂlﬂl § y .y

vy

J

i 6\ PRPR S AT DN

AW 9 ‘U%@‘IE’] (PET) @wu1a 450 am’

3. 10NN Y 11A5aULASIUINY AW UARsnUN1 LAY

2NN 10 NNSUTLNBUVINNAFDY
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N13911A215UATBYBITNGNTINA
1. dgnunimdedn1siazaes InduNIgugna1e fienesilendnea 3a5e
2. wasvaawallalurasaniivuis 100 cm Yasulalasiimesluaisvoaraiiay

JUNNANAINUEID NI VDI
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MNA 12 N15IAANNEITINIZEITVBINAA

3. wweamaildludnnesusuia 260 ml dilusuuuenlniilalagamai 30 50
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a
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5. Yappgnumilunaeauiiiliveamaiuartuiinnniienaesidnoausaza ol

Y
v
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a o = = a Ao =
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2. N15NAABY
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2. asnlufnfsuugues

AT 15 M5ERATIALINAUFIUEIATIN

3. Tdusesuay 1Suudi 0.25, 0.5, 0.75. 1.0, 1.25 bar

4. YN1389959aNYN 45 89A7

AN 16138935907 45 B3N

5. TuiinamiInlenisiafeuialendes Canon U EOS 500D Auaviden 15.1
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6. VN15INTEELN hasTuinAle
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