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1. Why is Video Analysis Awesome?

2. Why is Pivot Interactives Different?

3. How it Works & Example
a. SPH3U - Keeping Time! Measuring the Speed of Sound
b. SPH4UI - Rotational Collisions: Disk on Disk

4. Try it out - 2 options:
a. SPH3U - Force and Motion during a Hockey Slapshot
b. SPH4U - Ballistics Simple Pendulum Challenge



Why is Video Analysis Awesome?

1. Allows students to look at real life situations not
possible in the classroom

2. Requires students to “Think” to solve them:
a. Tools
b. Concepts

3. Time effective
4. Shouldn’t replace labs/activities/demos in class



Why is Pivot Different?
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Free (older) Version: Direct Motion Video Library
https://serc.carleton.edu/dmvideos/videos.html
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Changes Underway on the Direct Measurement Video Website

Since 2012 we have been able to support the Direct Measurement Video project by volunteering our time and by attracting some limited grant funding. Unfortunately
this model can not support the project in the long term, much less aliow us to realize the educational possibilities that we imagine for interactive video. For that
reason we have begun charging a small per-student fee.

» Show more

Each video below links to a page with several file format options and some suggestions for teaching. For complete lessons, see the activity library.

The student video library provides student access to all videos without links to instructor materials and solutions.

Jump down to:

One Dim: Motion | Two Dimensional Motion | Forces and Motion | Rotation | Impulse and Momentum | Energy | Simple Harmonic Motion | Sound | Light

One-Dimensional Motion
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How fast is that? Roller How fast is that? Roller How fast is that? Roller How fast is that? Sprinting Ball Rolling Down a Ramp
coaster 1 coaster 2 coaster r

use video analysis software such as LoggerPro


https://serc.carleton.edu/dmvideos/videos.html

How Pivot Works and Example

Browse the “Pivot Interactives Library”
“Add to My Library”

W~

Other options: Components

a. Make your own activity P GeneraNote

b. Just use the videos DTesGr
5. Manage/Assess Classes EJE’?JS?Q

Vide Video Instance
Student Instance Upload
Yes/No Question

Modify as necessary, by adding/editing components:

Add Component



SPH3U Example:
Keeping Time! Measuring the Speed of Sound

SPH3U - Keep in Time! Measuring the Speed
of Sound

Students use cbserve the progression of sound waves,
watching marching band musicians clapping to the sound of

a metroncme.



Solution:

Keeping Time! Measurlng theLSpeed of Sound

Distance vs Time
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Analysis in LoggerPro

Data Set
d Frame | Time
(m) (na) (s)

0 68 0.000
10 76 0.017
20 99 0.065
30 103 0.073
40 103 0.073
50 143 0.156
60 141 0.152
70 164 0.200
80 169 0.210

Distance (m)

80 -

60 -

40 -

20 -

Distance vs Time Graph of hearing Metronome at a distance

Lﬁlear Fit for: Data Set | Distance
d = mt+b

m (Slope): 347.4 m/s

b (Y-Intercept): 3.495 m
Correlation: 0.9774

RMSE: 6.194 m

Time (s)

0.25




Note on IFF & LOL Diagrams

IFF is diagram to show the transfer of momentum:
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Note on IFF & LOL Diagrams

LOL is a diagram to show the conservation of energy:
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SPH4Ul Example:
Rotational Collisions: Disk on Disk

SPH4UI - Rotational Collisions: Disk on Disk
A non-rotating disk is dropped onto a rotating cne,

resulting in a rotational collision.



Solution: Qw

Rotational Collisions: Disk on Disk =~
1. Disk mass: ~3.1 kg

2. % loss in angular momentum: ~5%

3. % loss of kinetic energy: ~57%



# CDAG’N'\'kCV\ ot ro{**’d‘“\ wa“’"‘"\'““ (“’5"(; Fial ¥/~ she. --Jmh)

L; = Ls
I A = I S,
w.fuu\, {..,;."/

Lo it il i
|.,;‘.,.le< tm“w"/ : ]Z nlahow in 6/ (Tnv«wo (025.'-"6793

z
S N B («d

2 = 70c B
L -
Eooseemy  5254[67s
= é 18 m\)s
c\"ln;,a. domall Lk LM”Y = ?
T
R =30¢ - 7 whbeo i 1 faws (03753
L - .
..L\J‘sz %_“*\’ R Jit.b
Teends 0.375

YS o ,80-—\



N 721 W\MOY ‘H-e Sh«q” b a’,pioxlwaLI/ 38"‘(

H Z% Tyude > s mR"

p2
R
/Z/,m.g, {M!LL ZM 2
Moz MR R 2,95k (03-)- bi9eYs 9 63)
Cog - "fl‘lrc\/s /
/ -
.K; (18w)"

)L
I U \cC?)



SPH3U Example:
Force and Motion During a Hockey Slapshot

SPH3U - Force and Motion During a Hockey
Slapshot

e the force applied to a hockey puck during a slap
shot.



Solution: T
Force and Motion Durlng a Hockey Slapshot

1. Average Force ~ 135-140 N
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Analysis in
LoggerPro

Velocity of Puck vs Time
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SPH4U Example:
Ballistic Simple Pendulum Challenge

SPH4U - Ballistic Simple Pendulum
Challenge

A challenging physics classic with an interesting real-world

twist



Solution: 4

SPHA4U - Ballistic Simple Pendulum
lllllllll

Ballistic Simple Pendulum Challenge -

1. Speed of Pendulum: ~1.6 m/s
2. Speed of Marble: ~96 m/s
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