Centripetal Force (Uniform Circular Motion)

Name TA
Partners
Section# Date
1. Measurement of Centripetal Force Photo gate Counter weight
g (Gravitational accel.) = (m/s?)
Spring
m (Mass of bob) = (kg) Bob P
Index pointer
Hanging -
mass <l:> —‘
.
M|
o T v=2m/T | F,=mv*/r M Mg Mgr/v?
radius of orbit period tangential speed | centripetal force hanging mass

2. Analysis and questions

Average and standard deviation of the last column, ( Mgr / v?): See Appendix.
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Question 1: What is the unit for the value of Mgr / v: 2

) (

) < write the unit

Question 2: Is this value agreed to the mass of the bob within the standard deviation?



Lab Procedure for Centripetal Motion

1. Set up the position of index point.

rotation with the index pointer.

& Take the spring off from the bob. Determine the radius of

Adjust the bar
—_—

2. Adjust the horizontal bar.
The bar has to be adjusted before rotation so that the pointed tip o '
on the bottom of the bob is just over the index pointer as A
shown. The counter weight may be placed for a stable rotation,

too. =

F

3. Hook up the spring.

shown. Then, rotate the vertical bar.

< After hooking the spring, set up the photo gate as

4. Spin the bar and measure the period.
After the pointer and tip of the bob are lined up, make

sure that the recorded period is stable. If needed, .WDI

calculate the average with a few data. =

No rotation

| ﬁ F

6. Repeat the above procedure after changing the position of pointer.

5. Stop the rotation and hang a weight.
& To know the centripetal force, hang masses to the
other side until the bob and pointer are lined up. The
force will be the mass x gravitational acceleration.



Appendix: How to obtain average & standard deviation with Excel

A B 1. Put the data and label as follows (to avoid mistakes).
1 data =
2 8.76 -
: 12
> 5 e
6 8.87 ==
7 8 73 2. For the average, go to the cell 2 B.76
8 and press “=.” (Note: it is the j g:g
3 |Average ‘=" sign on the keyboard.) z 5.8
10 | Stdev =
1 = 6 8.87
an 7 8.73
8
- T e
ev
SUM ] X v ~ 3. Go to the “Function Box” and select
SUM B “AVERAGE.”
ata
IF 8.76 <=
HYPERLINK 8.55 AVERAGE  + X «/[/] =AVERAGE(B2:BT)
COouNT 8.62 A | B | C D E F G H J
;11':5' 8.0 ; I ‘dg“afjfy‘s‘: Function Arguments
SUMIF i d | 8'555 AVERAGE
- 8.73 ;1 E 8'85;: Number1 [B2:87 5] - {8.76:8.55,8.62:8.8
= 5 E B,ETE Mumber2 | M =
I 7 i 873
FIWWL- 8 o Returns the average (arithmetic mean) of its arguments, which anzb:I:3;E:f:zznames
10 | Stdev ﬂA\rerage :AVERAQE[BZE'Y arrays, or references that contain numbers. ! '
10 | Stdev
4. After “FunCtIOH Arguments” 1; Humberl: r:humberl,numberz,‘.. are 1 to 30 numeric arguments for which you want
£ Gverage.
popped up, select all the data 13
Wlth mouse Ointer Then 14 Formula result = 8721666667
1‘ k OK p * 12 Help on this function Cancel
cl1c .= I
RVCHALC [T AN - . Lo
AVERAGE B 5. Do the same thing for the standard deviation. Press “="
SUM lata and go to “Function Box.” Then select “STDEV.”
IF 8.76 = S X 1B =
e | o5 e
MAX 6.62 L __data__| STDEV
: 28 2 ] 8.76) - %] =
. 8.87 6. Selectthe 3 \ 855 S 3-w
SUMIF : 4 | 862 Number2 | = -
—— 8.73 data. 5 88 .
Then CliCk 6 i 8'8?: Estimates standard deviation based on a sample (ignores logical values 2
21667 OK 7 oo 873 sample).
L= a
rl 9 |Average 8 721667 Number1: number1,number2,... are 1to 30 numbers correspol
m Stdev =STDEV(BZ:BT population and can be numbers or references that o
11
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10 | Stdev

Average

B
data

8.76
8.55
862

a8
8.87
873

8.721667
0.117884

7. Then, you will have following.
=




