Po Kok Primary School

General Studies
Science Day

An Eco Friendly Toy Car
P.3(&)

Name: _ Kucas (>0




Science baz: An Eco Friendly Toy Cor

| TASK: As the top engineer of ECO Car Company, you are going to |
| invent a new eco-friendly car which uses renewable energy!
instead of gasoline or diesel fuel. Let's get ready for the|

&challznga and conserve the earth together! )

§Aims » Learn about the principle of action and reaction
forces (Newton's "Third Law of Motion").

» Learn about ways to reduce environmental
pollution, like developing and using renewable
energy such as solar energy, wind power, etc.

» Apply creativity and knowledge learned fo make
an eco-friendly toy car.

» Learn that there are always multiple solutions fo
a problem.

o
| Objective: Make use of simple and recycled materials to design |
| and make a toy car.

| ETexfboak Primary 3 Book 2,
Unit 3 Transpert and Communication,
Chapter 6 Transport Development
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Prior knowledge

Learn about the history of transport development.

Learn to pay attention to safety when traveling on vehicles.

Explain how fransport development affects interpersonal

interaction.

Some great inventions of fransport.

Understand how science and technology affect human life.

Self Learning Corner:

Check out these videos about Newton's "Third Law of Motion” and
its application:

shttp://www.youtube.com/watch?v=UVdqxYyFRKY&feature=related
shttp://www.youtube com/watch?v=f KT DpPi-UNO
ehttp://www.grc.nasa.gov/WWW/K-12/airplane/newton3 html
ehttp://www.physicsclassroom.com/Class/Newtlaws/U2L4a.cfm

=
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1 Beverage carton 2 Bamboo sticks Scissors and
adhesive tape

N ‘//
e O
1 Balloon 3 Straws and 2 Foam balls

5 or 6 rubber bands

2

Science I)ax: An Eco Friendly Toy Car

Activity Instructions

Follow Steps 1-3 to make your eco-friendly car.

b Use tape to fix two straws

onto a beverage carton.
’ Put a bamboo stick into each

straw.

Cut two foam balls into halves.
Fix them onto the ends of the
bamboo sticks.

Use them as wheels for the
car.

Use tape to fix a straw fo the
opening of a balloon. Then fix
the balloon onto the top of the
car. Blow up the balloon. Hold
the opening tight. When you
are ready, let the balloon go.
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Science. Day:_An Eco Friend!l Toy Car

Activities

1. Design an eco-friendly toy car using the materials required.

Please draw an illustrated diagram in the box.

2. Measure distance that the toy car traveled. Divide your group

into two teams. One team starts the toy car. The other team

marks the stopping position of the car. Improve the design of

the car and test again.

Expectation from you

Steps Learning Procedure
Leurn}abouf actionond Understand the daily application of
- reagtion forces - the Newton's Third Law.
Newten's Third Law .
Learn more about air and {APPIY your I.mowledge by fr'ying.some
: ) little experiments at home and in the
2. how it provides energy
for motion classroom.
Read more information from website.
Scientifically think of:
3 Design an eco-friendly Where does the motion come from?
: car How can it move faster and go
further? Why?
Think, discuss and come Explain your ideas clearly and Ie?rn
4. : § from other to have the best option
up with your own design | .
in the group.
5 Maké & Hiodel Assemble parts carefully according
to your design.
Experiment with the Cnopemhve. "f'ﬂ‘ w,d' Ptherﬁ
6. 2 Use your critical thinking skills.
model (version 1) T
Have scientific mind.
7 Presentation of your Be confident, speak clearly and make
i findings eye contact.
Discuss and find out what you can do
8 Thisrove voiirdasion better in your design? Does the car's
. P ¥ 9 shape, weight or the smoothness of
the wheels matter?
9 Experiment with the | Observe carefully, record
) models (version 2) clearly and think scientifically.
Compare versions 1 and 2.
10 Evaluations Which one is better? Which one
? is faster? Which one goes
further? Why?
1 Presentation of your | Be confident, speak clearly and

findings

make eye contact,
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Self - Reading

» Scientists in the world have been trying to use renewable
energies, such as solar energy, wind energy and
hydroelectricity, to make more efficient cars. If people use
eco-friendly cars pollution can be reduced.

» In this activity, an inflated balloon is used to propel a toy car.
According to Newton's "Third Law of Motion", the principle of
“action” and “reaction”, every action has an equal and opposite
reaction. When the balloon releases the air, it creates an
action force. Thisl| i shes pear

o s iian.

» The forward movement of the toy car is an “action”. The
opposite “reaction” to this force slows down the toy car.

» If the toy car has a good design, the reaction force of the air
in front will be less. With less reaction force, the toy car can
then move faster.

Science Day: An Eco Friendly Toy Car

» The materials of the car and the design of the wheels affect

the speed and travel distance of the toy car. For example, if
lighter materials are used, the car can travel faster and for a
longer distance. Round wheels with good design are also very
important.

» A toy car can be improved to move faster and further by

making the opening of the balloon smaller. If the opening of
the balloon is smaller, the air inside the balloon will leave
more slowly. You can do this by taping one end of a straw and
making some small holes on the tape. Then, attach the straw
to the opening of the balloon. The holes on the tape should be
as small as possible, just large enough to allow some gas to
ESCCIFE.

» A wheel is a kind of simple machine. Wheels, balls and rollers

can be used as wheels. The car works moves by using the
rolling motion of the wheels. Wheels reduce the friction
between the moving object and the ground. They help vehicles
move more efficiently.

Sir Isaac Newton, the 'Father of Modern Science’
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T 5 5 P
Application of "Design Cycle Test results
i. How to make an eco-friendly Does the car How far did Suggested
—P Ak questions. Acquire new knowledge. toy car that moves on its own 5 Test | moveina D:‘:j:?:sigr the car improvement
and travels far. Find out what straight line? © Itravel? (in cm) (Wr'ife{Discuss)
* you need to consider. need At
. . N . ?7 \ !
Think of a design and discuss your ideas. iz Fhinkiof the best Wy 1o, ke ! \] M ) \OF 501 J apa b
the car after considering the I ‘l \J e Chf 'n free ‘j
& different factors that affect 1 W I
its efficiency. o f v B
! 2 Np K|~k 4:
Find materials to draft your design. iii. Collect materials and draft 4
your design. -
l N
3 L\~ \
iv. Make the toy car according N T
Build your design and test. to the design and test it.
4 /s [/ @ sl
¥ P\ B
A R v. Test the toy car and record
e LT the results, Decide if the 5
l design needs to be improved. \{‘(;\/ , LA
vi.Compare Version 1 & Version 2 After making and testing our toy car, we found that

Draw conclusion base on findings.

we hove bty Fo vl he  Tou

oY e In D\ .Sh\r- ingd M

” | - H
LALAR: Y NS \ , N s

% After successful tests, you should decorate your toy cars. See
which car can travel the furthest and which car has the best
design.
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Science Day: An Eco Friendly Toy Cor
Presentation 1: Introduce your model. Presentation 2: 1. What did you find after experiment 2.

y 2. Introduce your work.
Wearegroup (.

Our eco-friendly car is mada of
Our eco-friendly car is rnade of a
A

‘1 }“ aly bard fFepedr
N Diperr, L bomby ¢ o lhces Ly ises
Y AT ' .
Yo A o .7 mw}j) 7 its-motion force.
| l“ ; ) In the testing of our first version of the car, we found that
OO0 as its motion force. 1 . ; "
ime 440 A vd 1 NOAGES
In the fgstmg of our first version of the car, we found that T |
o "?\”"3 it ! L ) Then we improved the first version by | Ny Y N Wiyl
Y. ertn’ | gmggll_oners 4 iy . Jj‘ ) i
PN ‘ﬂl:<j 0 The wheals Jo -JJ@,— sl s i
. We are going to improve the first version by J =
4 . L | P y When we tested the second version, we found that | ~.2 o
lpnnrovieg the Awpe of TH sor ; p
J ) maoves TosTzi—
o | 7 -
Therefore, L Cral ) ao'( s(’,{-‘ clgh _—is/are

the factors that make the car more efficient.
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Critical Thinking Zone

1. If you want your car to move faster, what shape should the

wheels be? i )
Shott / &{ be

— 3

(he, | heel¥ Sopt Cipte.
T —

2. What other materials can be used to make the car instead of
the beverage carton?

To MoK s 'h«\i_. +m; \te
~ -

3. If the opening of the straw is wider, will the car move faster
or slower? Why?

Inoﬂo' erio
a_ Qn

. i widg e
o wf// be fléw?\ﬂ b?(md(’ YLh'? O-Jrr'” copeoul,

wff/ 0\/“{ r]l' will A
*4. What do you think the resu Wﬂ]‘ée“;‘:%:we use a %gger

balloon? :
T ik fe voult Wil b,
"QQV‘*W/%'H\:: e

(orger-"Lirfaprce.
—_—

I r
=T The qgehirg on et

> better
et thee

vw// be r#ﬂ ord ol Tl

e

iy
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Teacher Evaluation

Aspects of
evaluation

Performance

Details
v | vv | v

Knowledge

Student knows about the principle of \/ g
action and reaction forces.

Student identifies the factors
affecting the travel distance of the /
oy car.

Mark:

Skills

Student applies the knowledge
learned and uses of simple materials
to make an eco-friendly toy car.

Student analyzes the problems
occurred in testing and thinks about
ways to improve the design.

Student improved the design of the

Student presents his or her ideas
clearly and show his or her
creativity.

ve
|toy car. \/

o

2L

Mark:

Attitudes

Student accepts others’ opinions and
is able to cooperate with others. i

Student solves problems effectively
during the process. /

Student records the results
accurately.

Student gets involved actively in the
activity.

Mark: 2

Total mark: < /10
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Self-evaluation sheet ' Evaluation sheet (for classmates)

Did you do well in the science project? Circle the appropriate [ Performance*
pictures. r Evaluation items Classmate 1: | Classmate 2: Ciassmm‘{e 3"

200 | Rime deep| e i

Was his / her attitude | Shesfevle | Al | stofedk

1. Iusbeduthe principle of action and reaction forces. good?
/ ! Did he / she know the | Sesfese | Aefefy | Sl
Q) . 6 & task well? e
understood /understood some of did not understand | Did he / she present e | Tefed | sefesk

the information well?

Was he /she involved | st A w‘ re=—n

actively in the activity.

2. T dgpRithe knowledge learned and make use of simple

materials to make an eco-friendly toy car. *Please colour: 3 * for 'good; 2 % for ‘average’; 1 % for 'poor’
© @ Parents’ Evaluation
could couldsémetimes could not Performance
3 Evaluation items Very | Quite | Try

good | good |harder
Was my child's attitude good? /

3. I think my performance was 2002,
—_

@ ®) & Did he / she perform the task well?
Did he / she know about the principle of )
good okay poor action and reaction forces? v
Did he / she apply the knowledge learned
, /T,_ I sy and used of recycled materials to make an /
4. T | kethe activity, because [T vl e ord _sfrating I eco-friendly toy car?
@ = Parent’s Comment:

like didn't like —

Parents' signature:
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