One dimensional Motion

Names 1.

Responsibility Matrix

* The matrix below is the tool your team will use to divide the points for
the responsibilities for the tasks shown below.

* Each team members’ column must add up to exactly 80 points.

* The work may be divided between members as the members agree.

* Point allocations may be changed with the approval of your instructor.
* Indicate who will lead in each task with a yellow highlighter.

Task Due Date | Value | #1 | #2 | #3
Listen to my video instructions 15
Submit Comp. Responsibility Matrix 9
Supply one VHS tape | 6
Record data using video camera 6
Extract data using transparency film 18
Produce d/t and v/t graphs 18
Quiz day on Ch 3 and part of Ch4 -=-
Calculate regression equations (TT) 12
Prepare the report to class --Pwr pt 21
Present the report to class * 135
Quiz on video lab one : ---
240 | 80 | 80 | 80

*  All students must part1c1pate in the presentation in a meaningful way.
**One written report is submitted per group.




Powerpoint Presentation guidelines:#*, #*
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Introduce all group members, and clearly and briefly state the purpose and
procedure of your lab.

Clearly state (or show) the type of motion your group analyzed

Clearly state how many frames per second your camera used and tell how you
determined this value.

Show d/t, v/t, and a/t graphs. Preferably show all 3 on one slide.

tell what parallax is, explain parallax error and tell how vulnerable to this
error your particular work is

Clearly state the relationships between d/t, v/t, and a/t graphs (how can we
generate v/t from d/t, for instance)

Tell what a regression equation is.

All group members must participate in (speak during) the presentation.

Clearly tell what shape d/t graphs represent accelerated and unaccelerated
motion.

** please note that several guests (students and faculty, parents, community members)
will be invited to listen to your presentations.

*** there will be a strictly enforced time limit in operation during the presentations.



One-dimensional-motion Lab: using the video camera.

Purpose: To study the motion of an object moving in one dimension, using the video camera to
collect data.

Procedure: Use a video camera to videotape an example of one dimensional motion. Transfer
the motion to a clear acetate (OHP) sheet, by taping the sheet to the TV screen, playing the motion
frame by frame, and marking with a marker. F. igure out (by counting) how many “‘frames” your
camera/ player uses per second.

Data: Using an appropriate scale, construct a table showing the time and the x coordinates of the
object for each “frame” of motion. Plan ahead and have something of known size (meter stick??) in
the frame at the same distance from the camera as the object of interest. All distances should be
expressed in meters.

Analysis: Construct the following graphs: position vs time (d/t), velocity vs time (v/t). The first
graph comes directly from the data table. The values for the second graph are found using the
definition of average velocity; \P% . If Aris small enough, the average velocity and the

instantaneous velocity are essentially the same.

You can use the list feature of the TI-83, or TI 83+, to calculate these values quickly. Setup your
calculator as follows:

L1 L2 L3 L4 L5 L6

T1 X1 X1 X2 (X2-X1)/.01665 | T1+.01665

T2 X2 X2 X3 (X3-X2)/.01665 | T2+.01665

T3 X3 X3 X4 (X4-X3)/.01665 | T3=.01665

T4 X4

The Lists contain the following info. The Lists are set up as follows:
L1 contains time in seconds L1 is manually entered
L2 contains x distances in cm L2 is manually entered.
L3 contains x distances, delete last element L2 — L3 (delete the last value in L.3)
L4 contains x distances, delete first element L2 — 14 (delete the first value in L4)
L5 contains the average velocity “(L4-L3)/(0.03333)>—> L5

L6 contains times - “L1+.01665” =16



Comments on the list set-up:
L3 and L4 contain the x distances with one deleted, to set up for rapid calculation.

L6 contains time values halfway between the consecutive time data numbers in L1. Since the
velocities are calculated using successive pairs of position data values L6 gives times that are
correct for the midpoint of these time intervals. Also, when doing statistical analysis (when having
the TI find a regression equation) you may encounter a dimension mismatch error. When using stat
plot to form a v/t graph, using L6 and L5, temporarily deleting the last value in L1 will cause L5
and L6 to contain the same number of elements, and avoid dimension mismatch errors.

Analysis, continued. In the analysis section of your lab report be sure to construct a d/t graph and
a v/t graph. Try to use the TI to perform linear regressions to get lines (curves) of best fit for the d/t
and v/t graphs. You can use the “TI graph link” hardware/software to capture an image of the
screen on the TI (when a graph is displayed) and then save the image to a disk, or print it, and then
incorporate it into your report. Needless to say, we’re writing a formal lab report for this lab.

Conclusion. Be sure to discuss what type of relationship you have discovered, citing evidence,
and specifically discussing the meaning of the shape of the graphs you have produced.

Opinion/reaction — strictly optional and not for points!

Here is an alternate method of doing data analysis. The science department has purchased a copy of
the Vernier program, “Graphical Analysis”. This is a nice graphing and data analysis utility. I am
legally allowed to share copies of this with students to take home to use on their own PC’s. If
you’d like to try a copy, bring me a blank CD with your name on it, and Il copy the disk for you.
The graphs produced by this utility are better quality (as far as inserting into a word processor
document is concerned) than the ones produced on the TI.



THE OHS ESSENTIAL GUIDE TO THE CBL/TI-83

Note: Buttons are in caps, menu items are in lower
case, and comments are in Italics.

TO CLEAR CALCULATOR MEMORY

2" - MEM
(5:) Reset
(1:) All Memory
(2:) Reset

TO TRANSFER PROGRAMS

Connect both calculators with a Graph Link.

SOURCE CALCULATOR
2™ 5 LINK
Send
(1) All +
Transmit
(1:) Transmit
or
2™ 5 LINK
Send
(3:) Program. ..
Highlight Desired Program(s)
ENTER
Transmit
(1:) Transmit
TARGET CALCULATOR
2™ 5 LINK
Receive

(1:) Receive

TO GRAPH DATA
Entering Data
STAT
(1:) Edit
Enter data in LI and L2
Plotting Data
STAT PLOT
(1: Plot 1)
Xlist:
2 > L1
Ylist:
2™ 12
Select type and mark
GRAPH
Z00OM

(9:) ZoomStat

Notice that you can turn individual plots on and off;
i

TO GRAPH AN EQUATION

Y=
Yi=
Enter Equation
GRAPH

Note: highlighting the “=" turns a specific graph on
or off.

Z00M
(0:) ZoomFit

TO FIND A REGRESSION EEQUATION

STAT
CALC
(4:) LinReg
2M 511, 2M 12
ENTER

TO PLOT A REGRESSION LINE

Y=
VARS
(5:) Statistics
EQ
(1:) RegEq
GRAPH

TO INTERPROLATE DATA

TRACE
Use Arrow Keys

TO RUN PROGRAMS
PRGM
EXEC
(#:) Choose Program

Don't forget to select data range where appropriate!




Onv  THE PLASTIC

\/ TR Anvs PAR EnvCy -

‘é @W‘W‘ﬂ Cgs“u«‘—m
— - 5
g 3. £
6 7-{
7 J0. Y
[ 2 12, 5
[ S /(. Fs
I & 20. 3
A 237
o 2687

Crem lists Ly-

@ @ Y Clv ANl Lists

Lr.s ’}}

Tatr  He

a\;.ovﬁ

A’( (ess

Ly
2017

LA LQ"’

QNHLYHS o7 Dathk o THE 71&’24

P.A

Ty

fHG— s‘(ﬁggt gMa»lﬁem (S”"e@"‘):%f
|7

gMon—N.ev (ﬁc+v\€»)): 12,3 Crrg
so mat ok by 2,73

“‘L@ﬁ) l J (et

O
0.

0,2
0.7
0.Y
.S

g, ¢
o, 7

0. &

|

&
7. 83

19,38

28.39
14,86
Y600

Gs. 92
6Y.70

\717/

(AR T3

/
/

THIS scale
"ic"*w( Lf”
C{V"C\;\v‘y
V&\\,Y ‘Fmv‘\
grep T
Gy Vo
PEREEE o (a!(__
\/U"\V O twrty

S(&.!{
Fkt""b@ g

Doags

“FLM J—gz M‘SL\‘\ I’\f»\«i ‘i{#""ﬂll{
Mt He LI o+ LI |



P2

Ty,

/\/Uk// well oﬂo A //H'[e woul(  fv S,J' C[I‘{‘ILa\\c,e

vales Mo L3 & LY [ 4 oy wlicd
L,f” /L‘f‘ 16 77 caleldide velodtivs I ar.

@ guvi  ([CLEAT) ok o cla

Clhreen,

@ La [S70) [Z7H LY, TwTék

Y Seran ‘MP"‘/ coples LA o L3
La-> =y

% _
Ly (570 Ly &n7ex

now

B3 [SIAD ¢€vI7 ¢ LIILY comdam

copies % L2,

nowv J.LLJ—( 2 l«s+ Va lve A L1
¥ o’ztbl-( e i.\,;f vale A LY

nMuTEL T M!(o{

Clca» e howe SW Ol smu A Hy
/ fxu-p\( I""‘ 30!‘\6/

‘\ I LY (44
(L#—L;)/{).i — L.S Z\F\-uw; v
data pom+ I
Yo 5° ,‘P\w\—q
+ -ﬁf\»\ “”7 (’/V\“L“’ : \ Pev pold, wngg
Vi 0. 03 113
YLl o+ 005 - L6 Lot iy L




£3

TO Plot Foinls -
@ Stk Peot U felect  cdat p)a'} 1
@) -
@ Se[ed- il’vﬁ 77p< (l
X Lisy: Ly
Y Ll$7 D Lq
MWMaork © we priball, need
- /_\ . AP\;\M} m]
[Her  Secect

\

{ o 0’/0 o /iMaw kqHesions
STAT) [ <ALe f

THE St sayg
L~ Kes(OKX-I-L)
Y om ',-7‘1.1 o ﬁo(JfJ'iohuQ ,7;‘»-]. yM“X €0

Lin 'er (D\x+L> L,} Lz/ Y, Y ccl /O

== X ks |
& Hom [ErTEX] k now, (Frarh)

THE Soamen,  Seys (VA‘KS) [)’-VAKS)
Lin &3 F rn(1/en NnT7EK
Y= ax+b 1
a= 703
b=0.5%

l‘\l"“ !\/:i & hu'“"—( +2( €bv\uii(~\ y: O\X*L i3 I’L\ )’1
nhow GV«PL 4» 2 _’r\k\jﬁ 1—2( T’ A\fﬂ\vl\") ~fe “‘EL

/

[I-M "ﬁ L‘V\’ '5;+ (78N "}QL 8“»,»& iw Y




‘To Cmp’hﬂ\& ~ Pw'\’\"\‘ +QQ Scireem !

v TI  Gvaph Likle 3 on My C v prafer

ot Il cally 4o TI-83

cliclk o Linvk + seloct rG-ol- Soreen |
clice e [CHt Soren) L Hon.

7L0 Fw\q—}) C“clc p\,m‘}) Oov Sl o A

%lor,y}/ 4o Falke + V ouy Aom P.C.

\U
T lﬂl\v(-}-v
] % preseat

’ri"“-ls / S(&\L(, 4 Mnf";

Ceam 'u l\ﬁnlwnﬂh“ e A 3\--'.1\
'. ‘c ‘C( 4‘2 ,'}, ov -"R{ 3\,\“1\ Comm
‘:Q Mod‘l‘f“do "\So\\) A %t—urlns

oL ,1)/ [yie péint-

M L hWUuR Ap'uaw"a 8"’|°Qt (o

Le p\rvrjuuo! h""} e Pre§re—
GVule'(J A"‘»Iiffj p l-—Ly‘((\ '}'E( S‘L‘V"e
mns, ¥ I AM allied b §iv
ot Cupies,

L1

— Dafa Sof T Das 8. L2vs.L1
Num (]
06000 0.000 H
0000, 9,830 |
50000 75.380 A
0000 28.390 e

= ~

70000 54.7 A

80000 73.410 i
2 N 4
12
3 ,Qf/
2 yd

o d
,/
//c’)‘l
v
N 40- e
o4
///
~
ef/
S
yd
20- /o/
/ ’
//
,/ . I . 1 1 !
8% 0.2 0.4 06

0.8



