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Results

Experiment 1:

Mass of Rubber (m) 7.73x10-3 kg 224
Mass of 4 Washers (M) 2.91x10%-2 kg s 4,0 4
0= 74.6° 7 288/ wa:
F'=0.275N
Table 1 : Changing the Length of String
No. 1 2 3 4 5
Length of String m 0.100 | 0.200 | 0.300 | 0.400 | 0.500
Radius (r = Lsin®) m 0.096 | 0.193 | 0.289 | 0.386 | 0.482
1r m™ 'l 10.4 5.18 3.46 2.59 2.07
(L-r) /L x 100 % 4.00 3.50 3.66 3.50 3.60
Time to take 20 s 7.08 10.3 TZ5 15.2 16.5
circuits (20T)
Period (T) s 0.354 | 0.517 | 0627 | 0.761 | 0.824
wh2 sh-2 315 151 103 68.4 58.7

Graph 1 : One Half of Radius vs. Square Power of Angular Velocity
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Experiment 1 :1/r vs wA2




Table 2 : The Relationship of 1/r and w”2 and Theoretical w"2

1r wA2 (sh-2) Theoretical w”2 (s*-2) % Error (%)
2.07 58.7 73.6 20.2
2.59 68.4 92.1 25.7
3.46 103 123 16.3
518 151 184 17.9
10.4 315 370 14.9

Graph 2 : Comparing Theoretical and Experimental w*2 with 1/r
s
400 /

A

200 / e

160 / hecretical
4L ;

100 2
ra
3
0 P a4 b 8 10 12

Fl=Mgemd

/: /C,&‘M/-/(j <3 &7:{: ’//f/? ) ‘J?"""?‘“{f/‘f’ﬂ/z" M Cceay f_[J’/ 7‘7{%&" 7;;,':.” :/r “ ',
o’d-/w_’éw,. e 00 R G P eolge & ;l;/?"t\;j -]‘/!:f g«*
~ C:_,' 174 i



Experiment 2 :

Mass of Rubber (m) 7.73x10%*-3 kg

Length of String 0.30m

Table 3 : Changing the Number of Weight

No. 1 2 3 4 5
# of Washers 1 4 2 - 3 4 5
Total Mass of Washers (M) kg 0.0290 | 0.0360 | 0.0437 0.0520 0.0591
Angle between String and Glass Tube 2 746 77.6 79.1 81.5 82.5
(6)
Centripetal Force (F’) N 0.274 0.345 0.421 0.504 0.574
Radius (r) m 0.289 0.293 0.295 0.297 0.297
(L-r)/L x 100 % 3.67 2.33 1.67 1.13 1.00
20T S 12.5 10.4 10.1 8.97 8.19
T S 0.627 0.520 0.503 0.449 0.41
wh2 sh-2 100 146 156 196 235
Graph 3 : Centripetal Force vs. Square Power of Angular Velocity
) Experiment 2 : F vs w"2
250 g
200 P -
150 <
100 g
s 4=
0.1 0.2 0.3 0.4 0.5 0.6 0.7 (M)
( (entripetal Force ) F ’
i ‘!:- o ’j{ f- 4 : "”Jﬁ}hfmf'ﬁuz wt ; Teridc e ok ':,Jff\ P -

L
4




; 2
=z M D

= 2.23%/6° x b
129

w s 5 F 7
Table 4 : The Relationship of F’ and w"2
F' (N) wh2 (s*-2) Theoretical w"2 (s*-2) % Error (%) v
0.274 100 123 18.7 b ERY
0.345 146 152 3.95 0,273
0.421 156 185 15.7 0.29%
0.504 196 219 10.5 5,297
0.574 235 250 6.00 0.297

Graph 4 : Comparing Theoretical and Experimental w*2 with Centripetal Force
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Discussion

As you can see from Graph 1, the square Q@Wféﬁ of angular velocity (w”2) is almost
proportional to the one-hatf-of radius (1/r). This reason can be known from the theory of
centripetal force, which is F’' = mrw”2. When the centripetal force (F’) and mass of rubber (m)
stay the same, radius (r) and square power of angular velocity (w"2) are inversely proportional
to each other. Therefore, one half of radius (1/r) and square power of angular velocity (w"2)
must be proportional to each other. You can also know this from Graph 2. As the graph is
labeled, this graph is comparing the theoretical square power of angular velocity (w*2) and
experimental square power of angular velocity (w”2). The theoretical square power of angular
velocity (w"2) increases constantly as one half of radius (1/r) increases.

From Graph 3, the centripetal force (F’) and the square power of angular velocity (w"2)
are almost proportional to each other. This reason can also explained from the theory of
centripetal force. If the centripetal force (F’) increases, the square power of angular velocity
(w"2) increases in the same proportional because m and r does not change in this case. You
can know this more clearly from Graph 4. The theoretical square power of angular velocity (w"2)
has a straight line, which means the square power of angular velocity is proportional to the
centripetal force (F’).

From Table 2 and Table 4, my experimental square power of angular velocity (w*2) has
some error, and sometimes % error is huge like 10-20 %, but you can know that they are not so
huge error when you see Graph 2 and Graph 4. Therefore, | think the lab we did was pretty
good, but these errors are come from our time counting of 20 circuits and also our swinging. It is
very difficult to have a perfect period in the experiment, swinging constantly in experiment is
also difficult because there is some air resistance and human’s force from their hands.



Opinion B

This lab helped me to understand about centripetal force a lot. Because | was not fully
understoed about it, | messed the coordinates of forces on my test which | took before. | just
needed to think about which force stands for centripetal force which often points to the center.
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