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Class:J. 5 Course book : School-based project

Cycle | Date | Period | Module Unit Title Learning Objectives Experiment & Activities FE llow.-up LN Remarks
xercise e-resources
14-15 | 22/1 6 / Fruit Battery | € Understand the uses of | Lesson I (35 minutes)
- batteries (S)
2172 € Understand the basic € Students read the two articles about the history and
principle of fruit battery the importance of batteries, and then think-pair-share
(S) with groupmates.
€ Using digital € Teacher invites the group representatives to share, and
multimeter/voltmeter to then point out the importance and uses of batteries
measure the voltage €  Teacher shows the videos about how the fruit battery
generated by fruit work
battery (T) Lesson 2 (35 minutes) € PHET
€  Read the articles about
the history and € Students point out the three main components of a
importance of battery circuit (power source, wires, and electrical
(R) transducer), now the fruit battery can provide
€ Plot the data by using electricity to drive an LED on.
graph paper (M) €  Teacher discusses the experimental procedures with
€ Data handling (M) the students, students can identify the independent
variables, controlled variables, and dependent
variables.
€ Students can construct the circuit diagram to measure
the voltage generated by lemons with the connection
of the LED, switch and digital multimeter/voltmeter.
Lesson 3-4 (70 minutes) € Fruits € Padlet
€ Wires
€ Teacher guides the experimental procedure to ¢ Cu,Znstrip
students. € Digital
€ Students form groups, conduct the experiments, and multimeter
record the results by using padlet. ¢ LED




Class : J. 5 - ’ Course book : School-based project

Lesson 5-6 (70 minutes) & Fuits & Padlet
€ Wires
€ Students form groups, conduct the experiments, and | 4 Cu, Zn strip
record the results by using padlet. € Digital
€ Students plot the graph by using graph paper / google multimeter
spreadsheet / ms excel. ¢ LED
€ Teacher discusses the precautions and errors with
students
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Articles

A simple history of batteries - Panasonic Energy Co., Ltd.

Follow the evolution of the battery since its invention and see how milestone
products align with events in world history.

P https://www.panasonic.com/global/energy/study/academy/history.html

10,000

Batteries are a key part of the energy transition. Here's why —
With transport generating around 30% of global emissions, using energy-efficient [

9,300




Suggested answer
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Name: Class:

Reading

Read the following articles about batteries.

Title

<History of batteries>

From Panasonic Energy Co., Ltd
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<Batteries are a key part of the
cnergy transition. Here's why>

From World Economic Forum
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Uses of Batteries

- as a portable temporary source of clectrical energy
- as an energy storage (store the energy produced by sustainable energy
sources, c.g. solar power, wind power)

As we know, fruits provide energy! Can we make use of the fruits to generate
clectricity? We want to investigate the fruit battery.

Video to watch

<This battery is made from 3,000
LEMONS - Guinness World Records>

By Guinness

<Fruit-Power Battery>

By Sick Science
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Equipments / Experimental set-up
Prerequisite (Fair test)

o ) ) ) ) ) - Fruits/Vegetables (e.g. lemons, apples, potatoes......)
S d t k Put a®" in appropriatc box(cs) for making a fruit battery in a fair test. - Electrical components (LED, Voltmeter/Multimeter, wircs)
t U e n WO r /" | Type of fruit - Strip of zin¢ (Zn), Strip of copper (Cu)
Independent variable Type of the wire
(unique factor to be changed) Type of the voltmeter/multimeter 4~
Type of metal combination used Part1 Fruit batteries by using lemons
Type of fruit N : =
Controlled variable | Type of the Wite Access the performance of the fruit batteries using
{factor(s) remains unchanged) | /| Type of the voﬁm@ultimm . lemons and record the results.
/| Type of metal combination used ~
Mnes : " | Light up or not light up of the LED |
¢ Dependent variable y o ~ Results:
-~ {factor to be measured -
3 Taste of fruit Number of lemons | Does the bulb light | Voltage Generated (V)
Prerequi ental set-u used up? 1" T 2™ | 379 TAverage
Draw a circuit diagram to show how to measure the voltage generated by ] ( YES / @ Y P
lemons with the connection of the LED. 087 | 086|079 |08%~
I -
,. , 2 CYES 7@ 5 | 153|155 | 1587
Open switch Voltmeter LED
—o/o—- _@_ A 3 (®_/}NO ) Ifg 1.64.] .62 | |.63 <5l
4 (TEY7 NO) [ ¢x | 1.4 165 | 165
o 2
e o= X = Remarks: Round the result of average voltage up to Y\, decimal place.
Serip of copper C w r : l 7 l |
Conclusion: A -\‘ p
Strip of png Zn ' & 6
i The LED (@/ cannot ) be lighted up by the fruit battery using 3-4 Emons.
N o .
- Th .66 ~ V.
1T B e average voltage generated is : ¢
: / [ ¢2
+ —
Vol 5 ML AL 82 54 —
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Summarize the results with other groups and compare the results

o ‘Minimum number AWW
mrm’ ﬁ&wumnﬁm ‘generated o lght up
§ e LED (V)

(l/| /3/4/5)
f: / l,f’/'/’

o / 6”213/“5)) {
e Ui y by -
" / (1/72/3/4¢5) ./

(1/2/3¢41/5)

]
the fruit G
Connect 4 fruits/vegetables of same type with a LED, record the voltage
generated for every minute and plot the graph,  —
Veltage / V Key
"*‘T 77 | x ilemen G
+4
e :0«6 ‘:P’*&t"@
'“# j‘“‘"“ @ i tmatacd
146 " - ,:.?
X | :
W[ i L
' !
| : : =
[.6o - -
$ Time / mimae
p PRy S S 5 & - JENE 34

P ries by usi kin fr
Access the performance of the fruit batteries using different kinds of fruits or
vegetables and record the results,
A Fruit/ Vegetable used: e
Number of Thad tha bk R Voltage Generated (V)
ulb lig
sordade o s
up? 1" 2 3™ | Average
used
1 ( YES / NOQ) :
e ( YES J°NO ) o
3 ( YES./ NO ) V
) ( YES_4 NO )
H"l ‘_"- Wil r o
B. Fruit/ Vegetable used: P
Number of Voltage Generated (V)
i Does the bulb light
up? 1" | 2% | 37 [Aver
used ' By
1 ( YES / NO ) /
) >
2 ( YES / NO ) |
. \
! \
3 ( YES / NO ) ||
4 ( YES 7 NO ) |\
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Part 1_Fruit : Part 2a_Fruit : Part 2b_Fruit
batteries by using batteries by using batteries by using
lemons

Potato gp.3 (1.55v)
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Discussions

1.

Which fruit or vegetable can generate the highest voltage? Suggest a
possible explanation why this fruit or vegetable can generate the highest
voltage (think about the taste, liquidity, texture, etc)

{"'1 (}-“j'o.'l. ¢

efppcidvls confad; letwer . alechtiods.
What are the precautions / errors of the experiment? How can you
improve the experiment? C.ip P

Evaluation
Items Rating |
Understand on how a closed-circuit work. | 9r ¥ % & &
Seliyaliaim Understand on how a fruit battery work. | ¢ o #r v ¥
Peer’s evaluation | Degree of participation in the group oA sk

A | W
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