Uniform Circular Motion
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Objective
To find the relationship between the period andrgeetal force of circular motions

Theory behind the experiment

In a uniform circular motion, the object experienca centripetal acceleration and hence a
centripetal force. For an object of mass m, moumg circle of fixed radius r and with a constant
speed v, the centripetal force is the mass tineesehtripetal acceleration.

F =

r
The average speed of circular motion is given as
2
T
whereT is the period of the motion, amds the radius of the circle. Therefore, the ceuetil
force can be rewritten as

F= m4njr
The plot betweef vs. 477r/T? gives a slope which is the mass of the object.
R r_

Procedure e - ——~ -5 _Rubber
1. Weigh the rubber bob with a balance. N . 2 bob
2. Fasten the rubber bob securely to the end of T T - m

the string. Take r from the
3. Determine the radius, from 0.20 m to 0.50 Tube center of the

m. Measure it of string from the center of the ; rubber bob.

stopper and make a pen to mark at that point.
4. Thread the string through the tube and - T

suspend a hanging mass to the free end of trBO not hold the

string. (See the figure for the detailed set up. )Strlng while f)
5. Hold the string slightly above the suspendeqneasurlng T

weight with your one hand. Then, rotate the Hanging M

rubber bob with your other hand by holding mass



the tube.

Increase the speed gradually to adjust the rottiaaius.

Make a horizontal circular motion above your hedtth the constant radius you mark on the

string.

Use a stop watch to measure the time for 10 reonisit

The average period is the time measured dividetDby

10. Change the mass of the hanging weight as indicatdee table. Then, repeat the experiment

to obtain the period.

11. After filling out all data, obtain the slope withx&el by following the next instruction:

X|| - = .
X ® <Type in thex (416r/T?) andy (F) values as follows:
m Home Insert
3\6 Calibri - Bookl - Microsoft Excel
. "‘jv B I U- @ '::)Select th@( andy m Home Tnsert Page Layout Formulas Data Review View
. ) =] T ,.j\sd [P Shapes ~ e Line = |y Area ~ e Line
Llioboard o Va|UeS, CIle “Insert" M jj Iﬂ _]J T2 smartrt n &B Pie - |&Scatter'| Wi Column
AT - PivotTable Table Picture Clip .. § Ca\unmi .
Art = Screenshot + - = Bar v | Scatter in/Loss
B tab to choose “Scatter_”'. Tables lustrations _ Chart 1o v iines
1 X y A2 - E|o oy !.'"";
2 0 12 and then, select “Scatte [ a B | C D E F Scatter with only Markers
3 1 2.3 . " 1 X ¥ /| Compare pairs of values.
& Z o Wlth Only Markers % i ;i Use it when the values are not in
5 3 6.8 | - | i x-axis order or when they represent
5 2 73 i 7 a3 '/. separate measurements,
2 m— o .
- L] [ 4 73 il anchart Types..,
7
N ® <The plotted graph is popped up. Make sure it egaeshe
+ .
numbers you |nput.
]
@ =Right click ‘exactly’ on the , - =
.
#eet | plotted point. Any one of them @ Tl A AT [series
. . sl 00 miss=EA--2-
works in the same way. Then o
41 Delete
select “Add Trendline.” 3 1 &4 Resetto Match Style
1 3 4 2 ;ﬁ “h Change Series Chart Type...
Ey select Data..
1
e — gm © <'Format Trendline” is S
[Fm— ine Options ) O 1 o & i Add Trendline. .
|| Tendine Optio popped up. Make sure “Linear - Fd“‘ Dd:s
j © s is selected, and check fo
7] ® tnexr
[7] © tesmome “Display Equation on chart” at the bottom of this.
J © Polynomiel G
J O Power
[ ©xwasimce exnos: R ® = After closing it, you will vE167x+102 5
Trendline Name . ’
Suomss  Leseey see the equation on the plo
I T The coefficient ok is the slope / o cenea
Backuard: (0.0 | periods . o
[ setintereept= Of the Ilne- Linear (Seriesl)
E\SD\ay‘ Equation on chart
[] Display R-squared value on chart

For thelab report: Write the title, introduction, discussions, con@ums and answers to
the questions. Then, attach the data sheet and ghapd (with the slope) to your report.
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Name

Data Sheet for Uniform Circular M otion

nstrudtor’s signature

o

v

¢ UsetheSl units.

Mass of the rubber bolm

Radius of the motiorr,

(0O units

(O wnits

Note that M and m aredifferent. Do not mix them up for the calculation.

L 4

M
(Hanging mass)

Use 6 different masses.

T (Period)
[Time measured (10
revolutions) divided

by10]

v (Speed of circula

. 2
motion) = —
T

F (Force due to

hanging mass)
=Mg

Equivalent with the

centripetal force

Calculate

41°r
TZ

Hanger (0.05 kg + 0.05-kg mass

Hanger (0.05 kg + 0.10-kg mass

Hanger (0.05 kg + 0.15-kg mass

Hanger (0.05 kg + 0.20-kg mass

Hanger (0.05 kg + 0.25-kg mass

Hanger (0.05 kg + 0.30-kg mass

Find the sope of F vs. 47¢r/T? using the above data and Excel: Slope =

Question 1. Does the slope agree with the mass of the rubhia?

< You must show this before leaving.

Find the percentage error of the mass of the bob between the slope and the weighed mass:

Im-slope
m

x100 =

%

Question 2: How does the speed change by varying with thegingnmass? Is your result

reasonable?




