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PhysicsLab-012

Circular Motion and Centripetal Force

Tables
Mass of rubber m: Mass of washers M: (|-
i\Cc. 048 b 5'q (~4|D
B=cos {{m/M) o F’=Mgsin6:
LT. 42 & 235, b N
Takle #J
No i 2 3 4 5 6
L x 102 m 20 ':))Q 40 0
r = Lsin® x 102 m i 27,770 3693 46 .17 55 .40
1/r 0. 054 D03b | 0271 R | 0.0 [’}
(L-r)/L x 100 % = B ~1.67 1. b .6k 1. bb
20T 8 10 2R 13446 4 72 7« 28 (®, 673
T 8 o8l | 085 | oe1ee | o B9 | esasn
w2 52 V&b 6 g7.\b -2 &% 52.8% |45.45
Mass of rubber m: (0. 0q Mass of washers M: k351 — 20 cwa
B=cos1(m/M) F’=Mgsin6: (3 Xx\107% w)
2 +H ol washer 2 4 5 6 -
No 1 2 3 4 b 6
M x 103 kg 8- €3 2b0.04 22.55 |3g.06b 45,57
6=cos (/M) gq.‘go° BA . A2° 12, 1\° »\5.\“lb il 320
; -3
F=Mgsin® |47 N b4+ 4 235 b 362 6 370.0 [435. 7
r = LsinB x102m 25 .9 a7 1 3%, B Q. 0 29, 3
(L-1)/L x 100 % (4 .0 = P i 5.0 3.3 2.3
20T s e % by 4, K6 12. 69 iy 5 W.53
T s 6. 2a8 T2y 0. .65 . 665 o571
w? s LO 47 14 .49 4. 14 o1, 9 RB e ks

2ic
Draw a graph showing the relation between »? and F=Mgsin®
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Table #3

Relationship between Angular Velocity and Inverse of Radius

1/r [x10 2m] o?[s?] Theoretical o 2[s 2] % Error [%)]
0.0541 146.6 127.6 14.9
0.0361 87.16 85.1 1.2
0.0271 72.88 63.8 14.2
0.0217 52.88 51.0 3.7
0.0181 45 .45 42.5 6.9

Table #4

Relationship between Angular Velocity and Centripetal Force

Force [N] ®?[s 2] Theoretical o *[s ] % Error [%]
164 4 60.47 32.63 85.3
2356 74.49 32.66 128.1
303.6 84.14 3273 167 1
370.0 107.9 32.66 230.0
435.7 118.6 32.63 2634




Discussion

As a result of the Experiment #1, Table #1 can be drawn and the Graph #1
shows the relationship between angular velocity (» * ) and inverserve of radius (r' 1,
both calculated from Table #1. In the experiment, we changed the radius and measured
the time it took to spin 20 times in order to figure out the centripetal force and angular
velocity. As shown in Graph #1 (on a separate sheet of paper), angular velocity and
inverse of radius is almost proportional to each other. This can be explained by the
theory of centripetal force, which is defined by the equation F = mreo 2. When the
centripetal force (7' ) and the mass of the rubber (m) are constant, the angular velocity
and radius is inverse proportional to each other. This concludes that the angular velocity
is proportional to the inverse of radius.

In Experiment #2, we tried to figure out the relationship between centripetal force
and the period (T ). We measured how many seconds the rubber took to spin 20 times
and divided the number by 20 to figure out the period. We did this with different
numbers of washer, which changed the mass. The results are shown in Table #2, which
we calculated the centripetal force with the equation, F = Mgsin6 , and angular velocity (
® *). Graph #2 shows the relationship between the angular velocity and the centripetal
force according to our calculations from Table #2. Theoretically, they should be
proportional, meaning the line should go through origin. However, Graph #2 does not,
which concludes that there are some errors in our experiment. For example, the mass
of each washer are different, but we calculated them as same mass, which could have
made the experiment less accurate. According to Table #4, which compares the
theoretical value of angular velocity and the actual value from the experiment, the
percentage of error is very high. There were probably many elements that messed up

this experiment. g
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