Science English

Data Analysis
“Conservation of
mechanical energy”
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Today's Words

. velocity

. uniform motion
. free-fall acceleration §g.
. direction
. mass
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unit

Kinetic energy
gravitational
potential energy
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10.

conservation of
mechanical energy
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the speed of something in a particular direction




Uniform motion
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the motion of an object that travels in a
straight line at a constant velocity



Free-fall acceleration
Gravitational
acceleration
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the acceleration due to gravity
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Kinetic energy
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the energy an object has because it is In motiol



Gravitational
potential energy
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the energy stored In an object because of its posit
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Conservation of
mechanical
energy
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the total mechanical energy in a system
remains constant
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Science Experiment
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Scientific Approach

[ Make an Observation ] [ Do Background ]

Think why?, how?

Research
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Construct a Hypothesis
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Design a Science
Approach

Test with an
Experiment
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Analyze the Results
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Discussion

e

Draw Conclusions
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Let’s try to investigate the relationship

between kinetic energy and gravitational
e F

potential energy by using a pendulum.
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Mechanical
energy
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Kinetic
energy
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Gravitational
potential
energy
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TA's Questions &Answers

Page.l E&AL1 Q1-~6

Kinetic energy(K) & Gravitational potential energy(U)

Zero level h l / i‘|<'
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0.70m =H !




Kinetic energy(K) & Gravitational potential energy(U)
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Kinetic energy(K) & Gravitational potential energy(U)
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Kinetic energy(K) & Gravitational potential energy(U)
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Uniform motion

h o 1 === Horizontal direction

He%T [ @
B Free fall [ A .
0.70m =H Vertical
directionl :

Equation of free fall
H = Egtz




[TA's Questions & Answers])
Page.2 E&A2 1~3
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aplusbis (is equal to, equals to) c.
a minus b is c.

a times b is b.

a divided by bisc. or

two fifteenths or two over fifteen

a squared or ato the power of two

acubed or ato the power of three
the square root of a

the cube root of a

a is greater than or equal to b

a is less than b

aoverbisc.

= : expression
AT B : substitute

X% A< : solve
x &y DBF%L : a function of x and y



Kinetic energy(K) & Gravitational potential energy(U)

BH%ET
Free fall

Vertical
direction l

0.70

HFRERIEE
Uniform motion
=== Horizontal direction

Equation of free fI

H = 2gt2 t=2H/g =2x0.70/9.8 = 0.378 [s]



Kinetic energy(K) & Gravitational potential energy(U)

////M R 4 E T
Uniform motion

h o 1L =) Horizontal direction
Zero level -
mm%T
- Free fall
0.70m =H Vertical
directionl '

V=L/Mt=L/0.378 [m/s]



Experiment with TA



Group 1~2, 5~6 Big ball

Results

Group 3~4,7~8 Small ball

U[J] V[m/s] K[J]

mikg] | hlm] ndh L[m] 0.3L78 % 2 my?
Group 1 | 0.20
Group 2 | X 0.20
Group 3 |/I\ 0.20
Group 4 |/]\ 0.20
Group 5 X 0.15
Group 6 K 0.15
Group 7 |/I\ 0.15
Group 8 |/I\ 0.15




Exercise & Activity 3

Create a table in which to record your data, then start the experiment.

Trial

mlkg]

h[m]

1

(W]

U[J]

L[m]

vim/s]

V2

KLJ]

n

Average




? i
~'-"4".'!gu

{111
il
[

i

























Exercise & Activity 3

Create a table in which to record your data, then start the experiment.

Trial

mlkg]

h[m]

1

2

U[J]

L[m]

vim/s]

v2

KLJ]

n

Average




Group 1~2, 5~6 Big ball

Results

Group 3~4,7~8 Small ball

U[J] V[m/s] K[J]

mikg] | hlm] ndh L[m] 0.3L78 % 2 my?
Group 1 | 0.20
Group 2 | X 0.20
Group 3 |/I\ 0.20
Group 4 |/]\ 0.20
Group 5 X 0.15
Group 6 K 0.15
Group 7 |/I\ 0.15
Group 8 |/I\ 0.15




Group 1~2, 6~7 Big ball

Results
Jan. 2022 Group 3~5, 8~10 Small ball

b | bl | O | g [ |
mgh V'W vaz
Group? | 036 [ 020 | 070 | o075 [ 184 | 338 | 061
Group2 | 036 [ 020 | 070 | 077 [ 189 | 357 | 064
Group3 | 036 | 020 | 070 | o080 [ 196 | 385 | 0.69
Group4 | 0067 | 020 | 013 | o080 [ 198 | 390 | 0.3
Group 5 | 0067 | 020 | 043 | 079 [ 195 | 380 | 013
Group 6 | 0359 [ o015 | 053 | 065 [ 159 | 254 | 046
Group 7 | 0.359 0.15 0.53 0.65 1.59 2.94 0.46
Group8 | 007 | 015 | 010 | 057 | 141 | 198 | 007
Group9 | 007 [ o015 | 010 | 069 [ 170 | 200 | 0.0
Group 10f 007 | 015 | 040 [ o069 | 170 | 290 | 0.10




Kinetic energy(K) & Gravitational potential energy(U)
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The amount of gravitational
potential energy at the top
of the swing

IS almost equal to the
amount of kinetic energy at
the bottom of the swing.
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Scientific Approach

[ Make an Observation ] [ Do Background ]

Think why?, how?

Research
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Construct a Hypothesis
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Design a Science
Approach

Test with an
Experiment
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Analyze the Results
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Discussion

e

Draw Conclusions
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Error bar

represents the uncertainty or variation of each point

FHEEM (50

Tablel. Relationship between Height and v?
h [m] V2 [m?/s’] average | o,
ist | 2nd | 3rd | 4th | 5th | 6th | 7th | 8th | 9th | 10th |fa
010 [ 204| 188] 199 | 196 | 196 | 2.10 | 1.93 | 154 | 1.90 | 2.02
015 | 279 [ 276|282 [ 234 289 [ 286 289 | 286 | 289 | 2.92 " 280 | 0.17
020 | 420]369] 404|350 412]372] 388 396] 408 412 393 | 023
Average + SD standard deviaton(SD
tandard deviation
Average 1 .93 (SD)
Average - SD = %Z(xi—f)z
i=1

1.93 - 0.15=1.78 \
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Conclusion

potentlal energy |

e .
;{ \ kinetic energy
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Conservation of mechanical energy




Presentation Exercise



The Relationship between
Kinetic Energy and
Gravitational Potential Energy

Aim of research

To confirm experimentally whether mechanical
energy is conserved.




Methods

Kinetic energy(Ek) & Gravitational potential energy(Ep)

Potential energy

A
blade

Kinetic energy

1
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mv?2
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T

e




V= 0.405
U[J] KLJ]
mikgl h{m] Uml | Mmvs] Vv

mgh /2
Group 1 0.36 0.20 0.70 0.75 18 34 0.61
Goup 2| 0.36 0.20 0.70 0.77 19 3.0 0.64
Goup 3| 0.36 0.20 0.70 0.80 20 39 0.69
Goup4 | 0.067 0.20 0.13 0.80 20 39 0.13
Goup 5| 0.067 0.20 0.13 0.79 20 38 0.13
Goup6 | 0.36 0.15 0.53 0.65 16 29 0.46
Goup7| 0.36 0.15 0.53 0.65 16 29 0.46
Goup 8| 0.067 0.15 0.10 0.64 16 29 0.084
Goup 9| 0.067 0.15 0.10 0.69 1.7 29 0.10
Goup 10| 0.067 0.15 0.10 0.69 1.7 29 0.10




Conclusion

potential energy

gy

Conservation of mechanical energy




Thank you very much!



