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1 Hypothesis & Science Approach

@ Aim of your research

To confirm experimentally whether P 7 Fammem
mechanical energy is conserved using a nNE e Ufprm motion
h_I o =
‘ _Z_EFO level P+K’ K Horizontal direction
swing. ' v?
BHET
0.70m=H | 1| Free fall

1
Equation of free fall: H= > gt?

Vertical direction

L

Figure 1: The motion of a ball after a string has broken

Exercise & Activity 1

The diagram above shows the the motion of a ball after a string has broken at the bottom of the

swing. Use the diagram, answer the questions that follows.

[TAs Question]

Ql1. At the top of the swing, what is the amount of potential energy?
= mgh

Q2. At the top of the swing, what is the amount of kinetic energy?
= 0

Q3. At the top of the swing, what is the amount of mechanical energy?
= mgh

Q4. At the bottom of the swing, what is the amount of potential
energy? = 0

Q5. At the bottom of the swing, what is the amount of kinetic energy?
1

= 2 my2
> mv
Q6. At the bottom of the swing, what is the amount of mechanical
energy? = %mv2

[Your Answer]

Ql.~ Q6.




Exercise & Activity 2
1. After the string has broken, in the vertical direction, the motion of the ball is in free fall. If the
height of the desk is 0.70m, calculate the time taken to reach the floor. Use g = 9.8 [m/s’].

Solution

1, t=2H/g =V2x0.810/9.80 = 0.378 [s]
hint :  H=—5"gt Ans. 0.378 [s]

2. In the horizontal direction, what is the motion of the ball?
Ans. Uniform motion

3. If the ball moves L[m] to the horizontal direction when the ball hits the floor, represent V using L.

Solution

Hypothesis & Design a Science Approach
In order to test this hypothesm you design the following experiment (Figure 1).
Hypothesis : The gravitational potential energy at the top of the swing is equal to the
kinetic energy at the bottom of the swing.
Independent variable : The height of a ball at the top of the swing
Dependent variable : The velocity of a ball at the bottom of the swing
Methods ! Measure the gravitational potential energy at the top of the swing and the
kinetic energy at the bottom of the swing. Then compare the amount of
both energies.

2 Test with an Experiment

Exercise & Activity 3
Create a table in which to record your data, then start the experiment.

Trial mlkg] h{m] ULJ] LLm] vim/s] v2 K[J]
1

Average




3 Analyze the Results
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B Organizing Data
Exercise 2

In order to express the results of an experiment more exactly, error bars which represent the
uncertainty or variation of the corresponding coordinates of each point are put on the graph.

- Present your data in a useful format -

Use the data below, put the error bar on a dot. h=0.15 and h=0.20 are done for you.

Table 1 : Relationship between height and v* (n=10)

B Constructing Graphs

x-axis = independent variable
y-axis = dependent variable

V2[m?2/s?]

4.50

h [m] VZ [m?/s?] average SD
1st 2nd 3rd 4th 5th 6th | 7th | 8th 9th | 10th [m’/s%]
0.10 (|2.04 |1.88 | 1.99 (196 |1.96 |2.10 | 1.93|1.54 |1.90 | 2.02 1.93 0.15
0.15 ||2.79 [2.76 |2.82 [2.34 |289 (286 |2.89|2.86 |2.89 |2.92 2.80 0.17
0.20 ||4.20 [ 3.69 |4.04 [3.50 |4.12 [3.72 | 3.88|3.96 |4.08 |4.12 3.93 0.23
error bar Average + SD
{ Average IR (R 72
Average - SD Standard deviation(SD) =
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Figure 2 : Relationship between height and v* (n=10)




[Vocabuluary]

Spelling POS |[Meaning

work noun |ft:&

distinctly adv  |[IZ-o &0 & BHIRIC
force noun | 7]

act verb <. 1T %
object noun |#{K

displacement noun |ZA7

direction noun | J51A]

scalar quantity noun | AW T —

joule noun |¥ = —/b (T R/LF—DHL)
magnitude noun | K&

unit noun |Hf

classify verb |WJET D

Kinetic energy noun |iE#jT R/ ¥ —
motion noun |#)& ., JEH)

mass noun |& i

velocity noun |iHJE

depends on Tk OkE2S
travel verb |HEde, B)<

identical adj [F]l—o

gravitational potential |noun |H JJ|Z X {7 #E = R/LF—
energy

gravity noun | /J

store verb |& X 5

vertical height noun |$HE & S

rest verb |FFIEL TV 5
gravitational field noun |EH /145

times verb [T %

free-fall acceleration |noun | /]l &

arbitrary adj |[fEED

zero level noun |Fw L)L

absence noun |[72WV\NZ &

friction noun |PE#E7)

mechanical energy noun |JJFHIT RV F—
principle noun |JFER, JEHI
conservation of noun | J)FHY TRV X — DIRAF
mechanical energy

convert verb |ZE#T 5

uniform motion noun | 5 5 [EL R JE B

A is proportional to B

AT BIZHBIT S




[ Presentation Exercise]

Introduction

The Relationship between
Kinetic Energy and
Gravitational Potential Energy

Aim of research

To confirm experimentally whether mechanical
energy is conserved.

Body 1

Methods

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

Potential energy

. ﬁade Kinetic energy
Zero level h u+k (K % mv2
T n ~e
i e
Hi
i ‘e
L
Body 2
Results
V= ga05
Ul KlJ]
kel hlml Um | Mm/s] v
meh m#/2

Gow 1| 036 020 0.70 0.75 18 34 061

Gow?2 | 0.36 020 0.70 0.77 19 36 0.64

Gow3 | 036 020 0.70 0.80 20 39 0.69

Gow 4 | 0.067 020 0.13 0.80 20 39 0.13

Gow 5 | 0.067 020 0.13 0.79 20 38 0.13

Gow 6 | 0.36 015 0.53 0.65 16 25 0.46

Gow 7| 036 015 0.53 0.65 16 25 0.46

Gow 8 | 0.067 015 0.10 0.64 16 25 0.084

Gow 9 | 0067 | 015 0.10 0.69 17 29 0.10

Goup 10| 0.067 015 0.10 0.69 17 29 0.10

Conclusion

Conclusion

potential energy

- N
M . \
= %0 e
, Einee } = kinetic energy

Conservation of mechanical energy

Let's try to have a presentation using the following slides and script.

+ Hello everyone! My name is

- Today I'm going to talk about the relationship

between Kinetic Energy and Gravitational

Potential Energy.

« In order to confirm whether mechanical energy

is conserved, we designed the following
experiment.

- By making these kinds of apparatus, we
measured the potential energy at the top of the
swing and the kinetic energy at the bottom of the
swing.

- Look at this table.

» This is the result of our experiment.

+ From our experiment, we could say that the
amount of potential energy at the top of the

swing is almost equal to the amount of kinetic
energy at the bottom of the swing.

- This relationship is called conservation of

mechanical energy.

+ Thank you for listening.



