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Abstract

Projectile motion is an important topic in physics, but the experimental tools for
studying it are often quite expensive. Therefore, developing a simple projectile motion
experiment setup is highly significant. The objective of this research was to develop a
simple projectile motion experiment using an aluminum tube and to test the
performance of the newly developed experimental setup. This research utilized
aluminum tubes, which were designed to allow for multiple firing angle adjustments and
height adjustments, enabling the study of projectile motion and parabolic trajectories.
The performance testing of the simple projectile motion setup involved determining the
spring constant used for firing and measuring the initial velocity of the projectile as it
exited the tube. The test results showed that the average spring constant was 128.28 +
0.006 N/m. The initial velocity of the projectile measured at the tube’s exit was an
average of 2.32 + 0.01 m/s and 3.83 + 0.02 m/s, respectively. When adjusting the force

of firing at the same height, the horizontal distance traveled by the projectile increased.
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This experimental setup allowed for precise adjustments of the firing position and was
more cost-effective than standard experimental setups available in the market. The
results of this research highlight the development of an effective, cost-efficient projectile
motion experiment tool, which can enhance physics teaching and learning in educational

institutions.
Keywords: Projectile motion; Projectile motion experiment set; Aluminum pipe
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Protractor 180

Figure 1 Demonstrating the structure of a simple projectile motion experiment setup

using an aluminum tube
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x filg NMINTEININAAUAR 31NFUNTT F = kx Tanuaenaaeny (Serway & Jewett 2008;
Khambun, 2018)
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97 Table 1 nan1sMAaBINIsMIAIATivesaUsdasdsnsmatnsunisssesdnauss
‘vTWmimaaﬂimmu?{&Jumaiuﬁ;wmaaﬁﬂmu 5 A% 1509 n17a 0.06 kg, 0.11 kg, 0.16 kg,
0.21 kg thay 0.26 kg ‘wudwLﬁama%mmmawﬁﬁu An1sEnvesaUsefasifiutunaluge
Fsdnndaetun13318911809 (Khambun, 2018) 7151891431 W33 1Ana1nn15heau3 il
anuduituslasasaivinavesingfignldlunismeass uazanunsaduamAndiveaye
wagldinfU 127.36 + 0.0004 N/m

Table 1 The experimental results of the spring constant for the extension of the spring
in the simple projectile motion experiment.

M F x (m) Xave k D
(kg) (N) 1 2 3 (m) (N/m)
0.06 0.588 0.0045 0.0045 0.0050 0.005 126.00 0.0003
0.11 1.078 0.0090 0.0080 0.0085 0.009 126.82 0.0005
0.16 1.568 0.0125 0.0125 0.0120 0.012 127.14 0.0003

0.21 2.058 0.0160 0.0160 0.0165 0.016 127.30 0.0003
0.26 2.548 0.0190 0.0200 0.0200 0.020 129.56 0.0006
Kave 127.36 0.0004
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NAN1SNABBINIAIATIVBIAUTIINUIINAFUSS
970 Table 2 LAAIHANITNAABINITNIAIAITVBIAUTILABNITN DINUTINAVDIA AL
yngaluganismaaeInisiadsuiiwuulusiaalvdediaiteanvisegiillen lngvinisvageu

3 ]
¥ ]

TRRUA 3 ALRUS %nﬁiwxﬁ'n,l,uﬂqsqm@dﬁ 0.035 m, 0.065 m Kag 0.095 m AIUAINU 31NN1T
VABOILANIALANTUS TN USINAVBIAUT I UMUMIdanregaBalUsiaalnd @1u1se
fuIumAIAiveaUswad sainaun1sd1eduld v 128.69 + 0.01 N/m §aduead
TndiAsefunaainnismaaesiy Table 1 wazaanAdasiu (Khambun, 2018) 7iuansnism
AnAsvesaUIIndumssraEnaUss 33nsiildlunsaassiideisdanunsadudunans
neaerfiaudenadomamadnslunsAwamaTiveaUsle

Table 2 The experimental results of the spring constant for the force of the spring in the

simple projectile motion experiment.

M (kg) Mave k
Sequence SD
1 2 3 (kg) (N/m)
0.035 0.444 0.457 0.458 0.453 126.84 0.01
0.065 0.866 0.868 0.860 0.865 130.37 0.00
0.095 1.257 1.225 1.266 1.249 128.88 0.02
Kave 128.69 0.01

HANIINAABINIAINLS W UYBIgNNTEFULAE Bufi luLuIsEiUBBNaINUanEYe
agiiilen

nansnnasinisiad sufinuulusiealndegraiteainvioogiiidon annnisdnyiuas
Wanyanaasandeuiuulysianlnd fnnu Figure 1 1ivanesziu 910 Table 3 uanssanis
naasamsindeuiiuuuTusiaalndegaisannviesgiiden fvuagadenvesiadesdadusian
Indliszaui 1 ‘-0’1ﬂ‘lfuﬁ’lﬂﬁﬁLUSUu%ﬁUﬂ’)mgﬂ‘UaﬂLﬂ%‘laﬂ‘ﬂ’lﬂﬁ’]LLMﬁﬂﬁﬂﬂmwaﬂﬁaaQ:ﬁL‘ljﬁlll
Feuunlunulszuiuiisees 0.30 m, 0.35 m, 0.40 m, 0.45 m wag 0.50 m MU
AMwamnanusruesgnnsrauiltadeufieanaindaneviesgiiden annnswauduTus
sTMsmNLgalazARdsYeTzEENeT Tnldanidsaeauansds Figure 2 wuin AnmidaEudy
yosgnnsrguiltumisdedond 1 fldwvindu 2.32 m/s Fsaenndesiunuidoues (Khambun,
2018; Sittichai & Rattanapong, 2020; Kovacevic et al., 2024) ﬁlﬁiﬂmmiﬁ ANRINATILARS
Tiiufanuduiusseminsmnugsiunnsiefuvosyanaasauaziansynuifnennansasiu
UVBIQNNTEAU IﬂsjmiLﬁmzéi’Ummqﬂ%dwa&iamnﬂlmﬁwﬂmmLaﬁlaiwswﬁﬂﬁaaaq B
aunsadanalaannswlu Figure 2
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Table 3 The recorded data for determining the initial velocity based on the measured

distance from the position of firing lock 1.

y position of firing lock; X (m) X X2 -
(m) 1 2 3 (m) (m)
0.30 0.549 0.565 0.571 0.562 0.315 0.01
0.35 0.603 0.604 0.605 0.604 0.365 0.00
0.40 0.624 0.626 0.643 0.631 0.398 0.01
0.45 0.664 0.669 0.672 0.668 0.447 0.00
0.50 0.720 0.747 0.754 0.740 0.548 0.02
position of firing lock 1

é; 0.600

= 0.550 °

- 0.500 et

[} ;

s 0.450 FTLM |

S 0.400 .

L 0.350 p—.

& 0.300 L S y = 1.0942x - 0.023

& 0.250 Rz = 0.9525

5 0.200

° 020 025 030 035 040 045 050 055

height (m)

Figure 2 Graph showing the relationship between height and the average of the
squared distance of the measured distances from firing lock position 1 to determine

the initial velocity of the projectile.

910 Table 4 uanINAN1TVIAABINISIAA BUALUUIUTIRAlNdBE g A nvioagiiden
fungpdonvenesodidusaalvdlizzdu 2 andwihniadisussfuaugeeneiaain
Ghl,mmﬁaﬂmwawiaaqﬁLﬁﬂuﬁﬂﬁuuuumiw’mﬁswz 0.30 m, 0.35 m, 0.40 m, 0.45 m
waz 0.50 m MuIFU AaAEWLIesgNsTaUndsuisanananevioegiiden
ﬁnﬂﬂiW\Immé’uﬁuéizmwmmqqLLasmLa?i'waﬁzEwmaﬁ*'imiﬁaﬂﬁﬂé’qaamamﬁq Figure 3
waznMsAwIAAME IS uAuvesgansEquitiumysBadend 2 IdA1vindy 3.83 m/s
Afananuanslifiuianuduiussznininugsiiuanaaiuvesyanaass Jsaenndoiu
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NNV (Khambun, 2018; Sittichai & Rattanapong, 2020; Kovacevic et al., 2024) 9ina1
PANUENTUSIEINANER (y) AuszaeneniIdsEesaninsafInmAIANERuTeIgN
nszauld uansiansmlu Figure 3

Table 4 The recorded data for determining the initial velocity based on the measured

distance from the position of firing lock 2

y position of firing lock; X (m) X X2 -
(m) 1 2 3 (m) (m)
0.30 1.214 1.237 1.238 1.230 1.512 0.01
0.35 1.287 1.308 1.336 1.310 1.717 0.02
0.40 1.341 1.346 1.349 1.345 1.810 0.00
0.45 1.367 1.373 1.396 1.379 1.901 0.02
0.50 1.435 1.464 1.520 1.473 2.170 0.04

position of firing lock 2

=
§ 2500

™

= ©

UZ 1o NN N ) RN — S

L L (O M i ®

< - R | I (o~ L

vy ",_.-"'

2 1500 P il

% : y = 2.9981x + 0.6226
g Rz = 0.9589

o 1.000

a

0.20 0.25 0.30 0.35 0.40 0.45 0.50 0.55

height (m)

Figure 3 Graph showing the relationship between height and the average of the
squared distance of the measured distances from firing lock position 2 to determine

the initial velocity of the projectile.
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910 Table 5 uARIHANITVIAGDUATTIUEINNSWT BB EMSA Talda1nnng
WasuyudswesgnnszauluyemaassnmsiadeuiinuuTusialndegisisinviesgiidlen uay
mmaaamimaau‘wLLUUIUiLﬁ]ﬂiwammmmmlﬂ lngimunlisze vmmaaﬁuawwmamw
amaw 0.3 Wm9 %dwwmwwuu 30° 35° 40° 45° uag 50° NNANTNARDINUIN ivav‘vm‘w
lnafigafeoyudefiuu 45° dusuganeaeisansai nuaruduiusseninsuiiswas
svogmaiinqiadeuildlnadian vazdyiitesndn 45° wagannnin 45° apviilviszegmeanas
AU Fenadnsaonadosiunguinisiad ouiiuuulusiealndfiyy 45° Aeuwdiliszey
milnafign ansanisvasesiiuandly Table 5 iudn fagpmaassnisiadouiiuutluaian
Indegsieannvioogiilonnazyamaasslusivnalndunsguiill dsaenndestunquiuas
U309 (Khambun, 2018; Sittichai & Rattanapong, 2020; Kovacevic et al., 2024) ﬁleﬁ
senuinmaisunlassresneuguiisdesy 45 dudugnilifssermaiilnaigaluis
aesyan1svaaed darmaenadestuiemmaindeuiiuutiusiaalyduss Poonyawatpornkul
& Luksameevanish, (2019)

Table 5 Experimental results comparing the performance of a simple projectile motion
setup using an aluminum tube and a standard projectile motion setup, based on the

measured distances obtained from varying the firing angle of the projectile.

Mean of the standard Mean of the test

Sequence angle (°) .

experiment (m) set (m)
1 30 132.20 144.90
2 35 138.00 148.97
3 40 143.20 152.27
a4 a5 145.50 153.93
5 50 137.80 150.10

A3UNan1337e

nsnanesETingUszasdieviauyavanasmandeuiivuilusaalndesnsiedldvan
SIAgNIAYANLNTIVARBUATINLETasAMAAesluMITATAsTivesaUTs Saiamstanda
Furesyamaasinisiadeuiivuulusiaalndegisiteanviesgiiden nanisvaaesaInnIsm
AAsTive AT NS raveaUTn s Bsunayavinaesiifiinaius 0.06 kg i
0.26 ke WU3 AAsTivesaUswadefildvindu 127.36 + 0.0004 N/m wavAasiiveaus ity
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