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ABSTRACT

By using simple pendulum tc determine the gravitational acceleration, the value
of period.can be cbtained by simple timing a large number.of swings, but the radius of
gyration is.not easily measured because it's hard to find the exact location of the center
of mass. To overcome this difficulty we turn a physical penduium into.a Kater's
pendulum which is reversible pendulum:-There are twa knife-edges pivot points
attached and two adjustable masses are positioned on the-rod sothatthe period
of swings are.the same from beth-edges; From this-method we obtain'the gravitational

acceleration without'using'an exact iocation of the center of mass.
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2.2. Simple pendulum
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2.3. Physical pendulum
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& &
A3aN3
AU TA TAavg B TBavg
N9Q (s) (s) (s) (s)
(cm)
10 | 1608 | 1599 | 1.504 | 1.600 179 | 1786 | 1785 | 1.787
20 | 1496 | 1493 | 1478 | 1.489 1749 | 1.754 | 1756 | 1753
30 | 1484 | 1.489 | AEGA=TAIO 1731 | 1735 | 1.734
40 | 1492 | ¥ L{‘i\“\\ilz//’f/; 1.722 1720 | 1.720
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70 / 0ZA-p 70all 707\ {4 1 1, 1.767
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R399 1
VYN TA TAavg B TBavg

1R (s) (s) (s) (s)

(cm)
0 1.699
10 1.696
20 1.674
30 1.658
40 1.642
50 1.683
60
70
75
90 1.800

bob position(cm)

e TB

= TA
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o .74 W< 1 AT 667 |/ | 1.699
10 |\ 3%)0.72 . 1| 120 1.696

20 | 1 ";Y(mo . . 675 |3 1,674
30 | 1.70N] %;‘}.71 | 2| 1 Afs3| 1688
40 | 1.733 | ™oy 17WL 1.731| o | 18g7} 1648 | 1.642
50 | 1.739 | 1.740 3 Fre] 80 | 1684 | 1.683
60 | 1.748 | 1.756 | 1.745| 1.74 1725 1721 | 1722|1722
70| 1.752 | 1.752 | 1.751| 1.751 1733 | 1725 | 1.735|  1.731
75| 1771 | 1771 | 1771 | 17 1759 | 1.751| 1.749| 1753
90 | 1.801 | 1.799 | 1.800 | 1.800 1.800 | 1.797 | 1.803|  1.800
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AT 3
ZRIRTIN TA TAavg 8 TBavg
L) (s) (s) (s) (s)
(cm)
0| 1.743| 1.738 | 1.742 | 1.741 1.702 | 1.705 | 1.691 1.699
10| 1730 | 1.722| 1.723| 1.725 1.706 | 1.682 | 1.700 1.696
20| 1.702 | 1.700 | 1.702 1674 | 1.675| 1.670 1,673
30| 1.707 | 1.710 | 17l . 659 | 1.653 1,658
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N \ i
40| 1733 1 -Lig\\ \ u;é’c)z 1 1,648 1642
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a&d
ALY TA TAavg B TBavg
HIA (s) (s) (s) (s)
(cm)
10| 1.333| 1.332| 1.33 . 708 | 1.709 | 1.707 | 1.708
20| 1.31] 1.3 FM2| 1308, 1 64 | 1.658| 1.659
N / o
30| 1.364 9 | ~1.368 //,Msé 1.62%N\1.624 | 1.625
IS L i
40 | 1. 1.425) 1. e E428 | =P, 3 174 (1,614 6| 1.615
Y7 SME=
50 5 | =155 _t- 53\ wlCsiteio] AETOT 1.6 1617
60 f/ /1,666 11.662- 16 \\.6\' 35y ~re28\ \ 1.633
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1.8
1.799
1.798
1.797 -
1796 i
1798 |
1.794
1.793
1.792
1701 [ SRy
1.79 +-
1.789
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1.783 +
1.782
1.781 4
1.78
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10 3% 332 | €38FY)) 933 8| 1708y #707| 1.708
20 1. 1.3 .656 .654 1.658
30 | 1.364 30_36%_ 1364, | 7 o ) 1624 | 1.625
40 | 1.426 | 1.42 : : 1614 | 1616| 1.615
50| 1.555| 1.552 | 1.552 ; 1619 1.619| 1.617 1.618
60| 1.665| 1.662 | 1.664 1.663 1636 | 1.635| 1.628 1.633
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ANUMLA TA TAavg B TBavg
N (s) (s) (s) (s)
(cm)

10| 1.333| 1.332| 1.335 1.333 1.708 | 1.709 | 1.707 1.708
20 1.31 1 1.302 | 1.312 1.308 1.656 | 1.664 | 1.658 1.659

30| 1.364 | 1.359 1.627 | 1.624 1.625

40 | 1.426 | 1. 14| 1616 | 1615

50 | 1.553 13552 S 1.69QN1.615 | 1617

60 | 1. 1,662)|—- _ﬁ%sﬁ KA ’336—-‘&4-,635 8| 1632

65 | /1672 TTET3] A8} 1 678\ Ny trss Ly 75T 1. 1.753

80 | / 182\ 8185 1.816 171, AT Fedihzow [ rron\\ 1702
2

1.85

s TA

= TB
— — Tnaludlua (TA)
naTudlua (TB)

a o ° 1l a = & o
§1¥4.3.6 nalAanudnRusAmMuLazAumBRaRaULLLTRIAN ASINANN

wnansiiuenarsianulidwsunisldnuienisfinwmintu ldeugabiiluldusslomisunisd

Lidnsdilagiadu dnvievnuiilvidaulasiient wazdasadatudvesenalsynasaninisunluly



35

+ TA

« TB
— TnaTudlua (TA)
— — TnTudiua (TB))

4.3.2. n19A" it

. o
ANLRAREIINNTI 'ﬁ yiQN

QX
784 +1.782 +1.785

4 o
AN HANIAIANNTINN

g= =¥ 877 =9.942m/s>

8
1.783% x
] 4 = o 4 = =l -
adI.NﬂI.YIE#Uﬂ‘iJFI'I"!N"lSNﬁ’IFI’)'INNﬂ'ﬂﬂ’lﬂ

\9'942 -9783) 100 =1.600%
9.783

ANATN g = 9.783 m/s’

L =i Y o 1Y v - = 3 1 Y o £ & v v
wnanstluenansnanulidmsunisldnuienis@nwivingy ldeugnlviluldussleyisunisen

Lidnsallaqnsdu annainudlvidaudasilont uagdesdsdatadvesenarsynasaninisiilyly



36

4.4.uUUNR

¥
Iposiﬁon( an)

T

<l ar -l =l
31.,714.4.1 n199 mmagnmmmu’lutmuwa

(% P P PR =l ai' al P [ Loy
neaRaegnuImRanluuma asiimanasnaseignnaiceysantitaniy whe
¥ v
WWB9250n§N Amiuinnasldgnuia2s0ningegn nybinsassgnagfamd wihfudnlduas

Aaudenfiwiinse0n sy



37

as ' =
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ASaT1
I TA TAavg B TBavg
194 (s) (s) (s) (s)
(cm)
10| 1.681| 1.687 | 1.688| 1.685 1794 | 1.788| 1.788 | 1.790
20| 1.576| 1.575| 1. e E TR 4| 1.766 | 1.768 | 1.766
. . . . 1.753
30| 1.568 | 1 56\8\\\{\5PP[ yANTE 3| 1.752 5
20| 1594563 %‘NH ///4)7{7— 1745{N\y.748 | 1.746
50 1/{ 619 {624 14, 1620 | - I 18861 1735
60 / 637 T 167041 Nwlidod Gizss T 1738 1.752
- - o =,
7001/ 14 1 y od S N 6 14\ 1.760
71 L7147 1 14 1 F: 768
275 ' 7 . ‘ .7@ 774
A A 56-| | 1.852
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(Cm) [ II0ABASEBIN (A E

N\
104 \1.6814 1.6 W 1.6 .’7,9,#" 88 | 1488/ / 1.790
20 | 5760 4575 | . 1,765 |, 24.788/ 1765
30| 1. : 1. 6| 1 2| 1.753
40 | 1.56 [N 36 1542 | o| 1747\ Maz 1.748 | 1.746
50 | 1.617 | 1.61 . : 1 735 | 1.734| 1735
60 | 1.637 | 1.670| 1.676| T 1.749 | 1.755| 1.753 | 1.752

70| 1.698 | 1.699 | 1.680 1.692 1761 1.760 | 1.761 1.760

75| 1.716 | 1.714 | 1.716 1015 1.770 | 1.769 | 1.767 1.768

80| 1.754 | 1.775| 1.776 1.768 1.775| 1.772| 1.773 1.773

90 | 1.832| 1.834| 1.836 1.834 1.851 | 1.850| 1.856 | 1.852
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ATai3
RIEIN TA TAavg B TBavg
WA (s) (s) (s) (s)
(cm)

10| 1.681 | 1.687 | 1.687 | 1.685 1.794 | 1.788 | 1.788 1.79

20| 1.876 | 1.575| 1.575 | 1.578 1.764 | 1.765| 1.768 | 1.765

30| 1.568 | 1.568 | 1.

1.783 | 1.762 | 1.783

40| 156 1 .5:& | 1542 /
50 | 1.6174 A 619 }\&\\\}é\i /
60 | 1 671+ 6 %:ESSR
— 7RI
70 |/ 608 | 7698, 1% N
75|/ 1716 (W1 Tt WAL
Rr54471 \78¢ 7.
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ANAITHARIALARBUATNNNTIMATL £0.005 sec

A <y -l
FAINRUNTAVTHAAR Lﬂﬂ’ﬂuﬂﬂ’ﬂﬂﬂqwg

Ag _ AL N 2(AT)
g L T
W 1
Ag _ AL ¢ 2(AD)
e & IX
Ag-0.001 \ 2(0.05)
g - -0:800 | 1.814
Ag = 0.007x9.605=0.067
Wi 2
Ag AL I 2(AT)
g L T
Ag.  0.001 N 2(0.05)
2.70.800.-..1.790
Ag =0:007x9.886 = 0,069
wuud 3
Ag _ AL N 2(AT)
g L T

Ag _ 0.001 N 2(0.05) 0

g 0800 1.783

Ag =0.007 x9.942 = 0.069

=0.007

= 0.007
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wuudi 4
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Error estimation
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