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Focus Questions®e

1. How can we make the
physics experiments more
precise and more
accurate?
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Focus Questions®e

1. How can we make the
physics experiments more
precise and more
accurate?

2. How can we use
technology to make this
happen?

3. Last, but not the least, how

to make experiments more
fun for studentse
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Traditional Method (s)

* Use
— eye
— stop watch
— meter stick
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Technology

* Sensors
 Data Acquisition Software
* Simulations

- & 5 B & & F & & " W
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How it all started?

* Ripple tank and still digital
camera

e Digital video camera
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Ripple tank

Pirsa: 06050019 Page 12/97

May 27, 2008 &



Ripple Tank

* Take videos of the ripple
tank

* Observe the changes in
wavelengths with change
in frequency, angle, depth
etc

* Observe the changes
when obstacles are
placed in the tanks
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Digital Video Camera

* Projectile motion
* DartFish
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Logger-Pro Video Analysis

* Vernier (Logger-Pro)
recommended using a web
camera for its video analysis
software
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Advantage Web Camera

» Cheaper
* More robust
* Easy to use
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Follow up Experiments

* Projectile Motion
e Circular Motion
e Collisions
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Projectile Motion

e Method

» Take videos of a projectile
auncher or

e Take videos of a basketball
shot

* Analyze the videos using

Dartfish or Logger Pro video
analysis ool

* How 1o plot points on the
graph (Logger Pro)
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Projectile Motion

* Define the scale by keeping
a meter rule In the same area

e Choose the required axes
from the graph options

* plot the points by moving
the video frame to frame

* Observe the graph

* Multiple graphs also possible
(y-1,x-1,y—xor)
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Circular Motion

e More accurate data for
fime
* Response fime reduced

* More precise data for
number of revolutions as
points are plotted on the
video

* More precise time period
measured
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Circular Motion

e More accurate data for
fime
*» Response fime reduced

* More precise data for
number of revolutions as

i points are plotted on the
== | video

= ' * More precise time period
= .~ measured
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Circular Motion

* More accurate data for
fime

* Response fime reduced

* More precise data for
numtber of revolutions as
points are plofted on the
video

* More precise time period
measured

8
wmmesms = | % |Click to add notes

Page 22/97

Slide 14of 20 Stack of boaks design template English {L.5.)




T Logper Pro - Untitled

Fie- B0 Beenmeni Deis Arawyze- Ineeri Opiions Pages Hep

g DEviCE ConRECiss
s Dat¥ Set | 100—
X 5
80—
Bl
| :b_ 1
. m
1
40—
20—
G : ! ! | : | : | : |
=rl 0 20 40 60 30 page 23/97 10
& - i S e




i7" Logper Pro - Untitled

Fie Boif Dpenment Dol Anayze Qg==adll Opfions Page- Hep

0S8 = e ARA L L LAY R Dl

Addroonal Granhs .4

Mo device compecies Table

f
i Dz | 100

Pciore...
Parametsr ConTol

Meter [ 2

TexXt -

Text Annol=ton

i 30—

A

' I ' I : | ' I ' |
20 40 60 80 page 24/97 10i




ir Logger Pro - Untitled

Fie BEoi Smenment Doels Anayze Qj==gdl Options Page: Hep

DSCa o E B AAR L L LAY O N

Additonal Grapns  F F— — — e : — - _— _— -

No device comnecies Table |

| § D: M.
Pcire...
Parameier Control

Miter L

TEXT .

Text Annoistion
Hec=ngle

-

LR al:l__

10—~

l:I ] ] I ] ]
| | | | |
0 20 44 6 80 page 25/97 10
{39 99.6) T

1
I




Z_.;g-:l{-r Pro - Untitled

f[;‘x# ﬁraipagm _f—'rl.ﬂﬁj E&QE\ (L ETAM O
Mg device Copneciss.

gy B = T

' I ; | : | ' I : |
20 40 20 3 Page 26/97 10




Sieis: Head
Captire Duraion: 10 seronds
Eimaied Fie-Siees 40 ME

a2 S >

28
:;_girsm.eeasao;e

= B

i

!

Possity \
__-.‘l_i

|.
a0

Page 27/97




B

Start Caplure:

Tate= Photo I

Opiions...

SR R S

| Sef lpCamera...

N |

Sigtus: Ready
Capture Thurahon: 1 sermonds

Eiimaied Fie S 40 ME

l:l ] |

= = 0 20
. o 1 39 996

40

1

[ : [ : |
20 80 Ppage 28/97 100




Siart Caplure:

Tat= Photo I
Optons... I

TAMDR IR

| Set Up Camers:.. I

S

Sioiis: Heady
Capiire Thrahon: 16 semeds

Esimaies Fie Siee 40 M

l:l i |

L 0 70
5 o J 39 996

40 60 30 Ppage 29/97 10




Taks Shoto

Optons... I

| Set Up Camers:.. I

g ok |

Siatus: Heady
Captire Thirahon: 10 sermonds

Esiimated Fie S 40 M

sy \

l:l i |

irsh-06050040 = 0 20
= = 4 (39 996)

: |
Page 30/97 gli]




b Video Capture
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Video Capture

| setupcamers... |

N |
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e Graphs given to student

e Web cam used 1o take the
videos of the students who
walked fo gef the same graphs
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Understanding Acceleration**
e Graphs given to student

\

e

e Web cam used to take the
videos of the students who
walked to get the same graphs

Posttton dm)

e Graphs analyzed and v-t graphs |
plotted with d-t graphs on Time t(s)
Logger-Pro

AN
N

Time t(s)
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Understanding Acceleration due
to Gravity

e Web cam used to take videos
of a ball thrown vertically
upwards

e The students could check if the
throw was vertical

e The video was analyzed by
| ogger —Pro by plotting d-t and
v-t graph for the throw

e Acceleration due fo gravity
found from the v-t graph
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Advantages of Using Web Cameras
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Advantages of Using Web Cameras
The students
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Advantages of Using Web Cameras

The students

* perform the same hands-
on experiment
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Advantages of Using Web Cameras

The students

* perform the same hands-
on experiment

* get a more interactive
experience
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Advantages of Using Web Cameras

The students

* perform the same hands-
on experiment

* get a more interactive
experience

e can review the videos or
pictures ar a later tim
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Advantages of Using Web Cameras

The students

* perform the same hands-
on experiment

* get a more interactive
experience

e can review the videos or
pictures ar a later time
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Advantages of Using Web Cameras

The students

* perform the same hands-
on experiment

* get a more interactive
experience

e can review the videos or
pictures at a later time

e Get more accurate results
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Advantages of Using Web Cameras

The students

* perform the same hands-
on experiment

* get a more interactive
experience

e can review the videos or
pictures ar a later time

e Get more accurate results
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Advantages of Using Web Cameras

The students

* perform the same hands-
on experiment

* get a more interactive
experience

e canreview the videos or
pictures ar a later time

e Get more accurate results

e ....anditis more funl! [
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