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Abstract

This research was extended the oscillation of a pendulum experiments from oscillation along
the arc of circular path to oscillation along cycloid path, which have two types, oscillation on
cycloid curve rail and cycloidal pendulum. The experiments were set to confirm tautochrone and
brachistochrone properties of cycloid, and compare period of oscillation of same length, simple
pendulum and cycloidal pendulum, at various amplitude.

This research also developed a timing system that consists of photogates, stopwatch control circuit and

millisecond stopwatch. The periods of oscillation of small amplitude (<5°) simple pendulum and cycloidal
pendulum measured from experiments resulting in the values 9.764 - 9.782 m/s” of local acceleration due to

gravity.
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ANUE ATULIA(5) m‘unmm"?iﬂ (s)
(cm) i1 T, T T T, (T,)
1.226 1.226 1.226 1.227 1.226 1.226
1.226 1.226 1.226 1.227 1.225 1.226
1.224 1.225 1:227 1.226 1.226 1.226
1.226 1.227 1.227 1:227 1.226 1.227
1.226 1.227 1224 1.230 1.225 1.227
2
1.225 1.226 1.226 1.228 1.226 1.226
1.225 1.226 1.226 1.228 1.226 1.226
1.225 1.227 1.226 1.220 1.226 1.225
1225 1.226 1.226 1029 1.226 1.226
1.225 17225 1.226 g9 7 1.226 1.226
1.213 1.224 1.226 1227 | By 2312 1.223
1.210 1.224 1.226 227 }d27 1223
1.214 1.224 1.226 1.226 1.227 1.223
1.208 1.223 = L2227 1.228 1.222
1.206 1.224 1.226 1.226 1.227 1.222
4
1.208 1.225 1.226 1.226 1.225 1.222
1.206 1.223 1.226 1.227 1.226 1.222
1.209 1.225 1.224 1.226 1.226 1.222
1.208 1.223 1.226 11225 1.227 1.222
1.206 1.226 1.226 1.227 1.226 1.222
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M39N 1 MuvBINTERAFAIANUNI1 | vRavANeNNEAMI4 q A (AB)

AULIA (s)

=
AU URAE (s)

ANGA

(cm) T; T, § § T, )
1.188 1.221 1.226 1.226 1.226 1.217

1.196 1.221 1.225 1.226 1.227 1.219

6 1.188 1.222 1.226 1.227 1.226 1.218
1.188 1.222 1.225 1.228 1.226 1.218

1.188 1:223 1.226 1.226 1.226 1.218

1.186 1:222 1.226 1.226 1.226 1.217

1.190 1.222 1.226 1.227 1.226 1.218

6 1.183 1.222 1.226 1.227 1.226 1.217
1.182 1.221 1:227 1.227 1.226 1.217

1.188 1.222 1.228 1:227 1.226 1.218

1.176 1221 1.223 1.227 1.227 1.215

1.177 1.219 1.226 1.226 1=227 1215

1.179 1. 224 1.226 1.227 1.228 1.216

1.172 1.221 .22 12225 1.227 1.214

8 1.169 1.225 1.226 1.226 1.226 1.214
1.169 L307 1.226 1.226 1.226 1.214

1.170 1222 1.227 1.227 1.226 1.214

1.168 210 1.226 1.227 1.226 1.213

1.171 1.220 1.226 1.226 1.226 1.214

1.170 1.221 1.226 1.227 1.226 1.214
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M39N 1 Muvesmsesadanauus1dlunaesnNueNNaA1a 4 M (AB)

AN ATUIA1 (s) ATURAIRAE (s)
(cm) T, T; T; T, T, (T,)
1.161 1.219 1.226 1.226 1.225 1.211
1.150 1.222 1.225 1.227 1.227 1.210
1.139 1.220 1.226 1.227 1.226 1.208
1.144 1.221 1.225 1.226 1.228 1.209
1.146 1.221 1.226 1.227 1.224 1.209
10
1.143 1.220 1225 1.226 1.225 1.208
1.145 1.220 1.225 1.227 1.225 1.208
1.145 1.219 1.225 1.228 1.226 1.209
1.145 1.217 1.226 1.226 1.266 1.216
1.143 1.219 1.226 1.226 1.226 1.208
1.138 1.219 15225 1.225 1225 1.206
1.139 1.217 1.224 1,225 =225 1.206
1.137 1.219 1.225 1.225 1.226 1.206
1.137 1.219 1.226 1.226 1.224 1.206
1.138 1.218 12025 1.226 1.223 1.206
12
1.132 1219 1.226 1.226 1.227 1.206
1.127 1.220 1.226 1.227 1.226 1.205
1.132 1.220 1.226 =227 1.226 1.206
1.131 1.219 LDoF 1.228 1.228 1.207
1.134 1.219 1.225 1.227 1.226 1.206
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4.2 manaeeamenSeusumuveamsuniuuuduila mugdn iy lvaaeada mugan

siss. = L7
NUANVETABDNNINU

si I aooa LY d'! = A1 g
131NN 2 ﬂ]‘l]‘ll’(")»iﬂﬁl.!ﬂ’N!mU“l!NliJﬁ ugay mammﬂnmannmnﬂu 28 cm

A1UIAT
3 AR (s) mde
(99711) (s)

T, T, T, ;o 1 4 T, T, T, T (T,)

80 1.163 1.157 1.520 | 1.147 | 1.143 | 1.140 | 1.138 | 1.133 1.129 1.124 1.179
70 1.147 | 1.143 | 1.140 | 1.136 | 1.132 | 1.130 | 1.127 | 1.125 | 1.122 | 1.119 1.132
60 1.139 1.128 1.128 | 1.122 | 1.120 1.118 1.115 | 1.113 1111 1.108 1.120
50 1.106 1.104 1.100 | 1.100 | 1.099 1.096 | 1.095 | 1.094 | 1.093 1.092 1.098
40 1.087 1.086 1.085 | 1.085 1.084 1.082 1.082 | 1.081 1.081 1.082 1.084
30 1.079 1.076 1.075 | 1.075 | 1.074 1.073 1.074 | 1.074 | 1.073 1.072 1.075
20 1.069 1.067 1.068 | 1.069 | 1.067 1.071 1.066 | 1.067 1.066 1.065 1.068
10 1.062 1.065 1.062 | 1.063 1.064 1.062 1.063 | 1.062 | 1.063 1.066 1.063
5 1.063 1.064 1.062 | 1.063 1.059 1.065 | 1.063 | 1.060 | 1.062 1.062 1.062
3 1.060 1.059 1.060 | 1.060 | 1.060 1.060 | 1.060 | 1.067 1.062 1.059 1.061




- 1 s o &4 = L |
19191 3 ﬂ1'i]‘\l?]&ﬂﬁllﬂ')ﬂ!l‘m]“ﬂﬂﬁﬁﬂﬂﬁ Haau mammﬂnwanumaﬁu 28 cm

ATULIAT
A1 g
AR (s) ma
g
(s)
(cm)
T 1 Tz T1 T-I T: Tﬁ T7 Ts T9 T 10 (Tav)
4 1.063 | 1.068 1.063 1.063 1.062 1.066 1.064 1.064 1.064 1.062 1.064
5 1.063 | 1.064 | 1.063 1.068 1.064 1.064 1.062 1.066 1.065 1.063 1.064
6 1.063 | 1.063 | 1.066 1.064 1.068 1.064 1.063 1.064 1.064 1.064 1.064
7 1.064 | 1.064 | 1.064 1.064 1.062 1.064 1.064 1.062 1.064 1.064 1.064
8 1.064 | 1.065 | 1.064 1.064 1.063 1.064 1.064 1.064 1.063 1.063 1.064
9 1.065 | 1.065 | 1.064 1.064 1.064 1.068 1.065 1.064 1.064 1.065 1.065
10 1.068 | 1.063 1.066 1.065 1.066 1.066 1.068 1.064 1.064 1.064 1.065
11 1.069 | 1.067 | 1.066 1.065 1.064 1.065 1.065 1.064 1.064 1.064 1.065
12 1.068 | 1.067 | 1.066 1.067 1.064 1.066 1.065 1.066 1.064 1.064 1.066
13 1.067 | 1.069 | 1.063 1.065 1.064 1.068 1.065 1.067 1.065 1.064 1.066
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e T = 1.064 s 9214 g =~-4ﬂ#0'2§)m/s2 =9.764m/ s’
(1.064)°
o T=1.063s 1214 g =4}TLO'228)171/32 =9.782m/ s’
(1.063)
, 2
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A A o ) o d
4.3 ﬂ]'i‘ﬂﬂﬂEN!‘]"‘IE’IEI‘HEI‘MEIN‘].IﬂﬂiTﬂﬁIﬂiﬂﬁuﬂiﬂ\ﬂﬂmﬁBﬂﬂ

; - ) 3 ,
@13197 4 DA lumsnaeuNlsznIN 2 A giaeInu vuselvaoesauas 319As

USuanwuousla
ATUAN
A3 _ .
ANHUY A1UIA1 (s) naY
O
PPIT N (s)
(em)
Tl T;‘ TJ T-t TS T6 TT TS TD Tm (Ta\-)

284 lsnnous | 0.235 | 0.236 | 0237 | 0.236 | 0.233 | 0.229 | 0.248 | 0.247 | 0.239 | 0.246 0.239

0 INAIY | 0312 | 0320 | 0.326 | 0.315 | 0.338 | 0.314 | 0.308 | 0.330 | 0.346 | 0.343 0.325

304 lanaeud | 0.256 | 0.257 | 0.250 | 0.267 | 0.276 | 0.262 | 0.281 | 0.264 | 0272 | 0.263 0.265

0 TNATY | 0314 | 0312 | 0.315 | 0.296 | 0.301 | 0.313 | 0.327 | 0.295 | 0.295 | 0.294 0.306

494 lanaeed | 0.255 | 0.243 | 0.258 | 0.274 | 0250 | 0.267 | 0273 | 0275 | 0.295 | 0.276 0.267

0 FNATY | 0323 | 0.306 | 0.313 | 0.296 | 0325 | 0.315 | 0318 | 0.285 | 0.309 | 0.306 0310

504 lwnaoud | 0.274 | 0252 | 0.267 | 0.276 | 0.268 | 0.265 | 0.275 | 0270 | 0.276 | 0.265 0.269

0 INATY | 0.308 | 0.304 | 0.319 | 0.321 | 0.303 | 0.295 | 0.290 | 0.284 | 0.291 | 0.309 0.302

6a1 | lunased | 0299 | 0.256 | 0270 | 0.265 | 0279 | 0.261 | 0.263 | 0302 | 0263 | 0269 | 0273

0 INATY | 0.289 | 0.305 | 0.305 | 0.297 | 0.325 | 0.299 | 0.307 | 0.315 | 0.313 | 0.314 0.307

784 lwnaoud | 0.244 | 0.241 | 0.260 | 0.286 | 0.243 | 0.259 | 0.253 | 0.268 | 0.265 | 0.257 0.258

0 INAIY | 0323 | 0336 | 0329 | 0329 | 0.341 | 0.320 | 0319 | 0.308 | 0317 | 0321 0.324

1949 lonaoed | 0.430 | 0416 | 0.458 | 0.467 | 0.481 | 0.435 | 0462 | 0435 | 0.430 | 0.439 0.445

1 THATY - < - - = z = - - - -

204 lanaeed | 0365 | 0.367 | 0.363 | 0.370 | 0377 | 0396 | 0.378 | 0390 | 0.402 | 0.390 0.380

1 INATY | 0.586 | 0.588 | 0.605 | 0.608 | 0.593 | 0.583 | 0.573 | 0.611 | 0.591 | 0.595 0.593

304 lenasea | 0377 | 0371 | 0.386 | 0382 | 0.387 | 0392 | 0.389 | 0356 | 0379 | 0.387 0.381

1 J1ATY | 0534 | 0.524 | 0.544 | 0.545 | 0.546 | 0.522 | 0.511 | 0.532 | 0.527 | 0.549 0.533
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AUAI
A7 2
ANHU AULIA (s) 1RaY
g3
PYDITN (s)
(cm)
Ti TZ T3 T4 TS Tﬁ T7 TR T‘J Tlll (Tav)
4 ﬁﬁ llcﬂﬂﬁﬂﬂﬁ 0.359 | 0.345 | 0.340 | 0.344 | 0.343 | 0.361 | 0369 | 0.379 | 0.364 | 0.359 0.356
1 TN 0.469 | 0.489 | 0.474 | 0.461 | 0.450 | 0.469 | 0.490 | 0.503 | 0.500 | 0.510 0.482
3 ﬁa ll‘]fﬂaﬂtlﬁ 0.427 | 0.431 | 0.495 | 0.437 | 0.433 | 0.427 | 0.426 | 0.436 | 0427 | 0.428 0.437
2 I19A34 1.736 | 1.869 | 1.770 | 1.884 | 1.850 | 1.891 1.794 | 1.876 | 1.834 | 1.691 1.820
4 ﬁe "l'-‘h’ﬂﬁﬂﬂﬁ 0.408 | 0.439 | 0.412 | 0.432 | 0.410 | 0.466 | 0.409 | 0.406 | 0.439 | 0.413 0.423
2 THATY 0.843 | 0.863 | 0.852 | 0.825 | 0.824 | 0.840 | 0.836 | 0.818 | 0.865 | 0.852 0.842
3 ﬁﬂ lhfﬂﬁi)ﬂﬁ 0.446 | 0.439 | 0.446 | 0.434 | 0.489 | 0.482 | 0.479 | 0.445 | 0.498 | 0.446 0.460
2.5 TNAI 1.564 | 1.408 | 1.268 | 0.957 | 1.164 | 1.072 | 1.002 | 1.326 | 1.285 | 1.253 1.230
4 ﬁq 1"5?\?1'86‘5 0478 | 0417 | 0.459 | 0.428 | 0.484 | 0.469 | 0.475 | 0.421 | 0.443 | 0.478 0.455
3 TNHNATI 2.285 | 2.243 | 2.383 | 2.278 ['2:163 | 2.080 | 2.431 | 2.429 | 2350 | 2324 2.297
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