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IMPORTANT SCIENTIFIC PRINCIPLES

Force
A push or a pull that Unbalanced
can cause the motion Forces
of an object to When one force is
change. It has two stronger than the
important properties: other theresult is
strength and motion.
direction. Balanced Forces

When two forces are
of equal strength and
thereis no
movement.




Forces are all around us Unbalanced forces can cause ‘
an object to change its

Forces are needed to lift, direction.

turn, move, open, close, % :i

push, pull, and so on. When Unbalanced forces change the

you throw a ball, you are using motion of an object. This happens

force to make the ball move in 2 ways. If an object is at rest and
through the air an unbalanced force pushes or

pulls the object it will move.

Unbalanced forces can also change
the speed or direction of an object
that is already in motion.

Force has strength and
direction.

| When a soccer player kicks
/ i the ball to another player, Balanced Forces do not cause

they are using a certain a change in motion.
amount of strength to push

tl'.‘e ba.II In a certain When two forces are the same
direction. Forces always strength but act in an opposite
have strength and direction, they are balanced

direction. forces.




IDENTIFY SOME FORCES

Balanced or Unbalanced?

If you throw a ball in the air, is it at rest or in

ion?
s a student sitting in a chair an example of motion:

balanced or unbalanced forces?

The ball is in motion. The forces acting on the
ball are unbalanced (Gravity is pulling it
down).

Balanced forces. Gravity is pulling the student
down and the chair is pushing the student up with
equal force, resulting in no motion.




IDENTIFY SOME FORCES

Balanced or Unbalanced?

Balanced
or
Unbalanced?

Balanced
Balanced or
or Unbalanced?

Unbalanced?



https://christapoet.com/tag/funny-question/
https://creativecommons.org/licenses/by-nc-nd/3.0/

Drawbot Overview

HERE WE GO!



https://www.kiwico.com/explore/edu/drawbot

BuiLb THE MOTOR

gear
‘ Pressthe ™
peg into
the gear.
~ Press down hard.

~

G Press the gear

and peg onto the
motor shaft.

motor shaft
through the peg







CONNECT THE MOTOR




LAsT STEP = MoTOR COMPLETE!




MOTOR EXPERIMENT

WV ELCE:

prediction

1. Draw the clay.
Is the clay squished or

round?

2. Make a prediction.
How do you think the

motor will move?

3. Test and observe.
Is it slow or fast? Does it

vibrate a lot or a little?

Try this example to
get started!

Speed:

fast _ slow

Vibration:
big _n small

-

Mark what you think
will happen.

Speed:

fast m—— slow
Vibration:

big n— s all

Record what
happened.

|l observe:




Motor Experiment )

Experiment with pulling, stretching, and shaping the clay to change
how your motor moves! Pay attention to how quickly the motor spins
(fast or slow) and how large the vibrations are (big or small). Then use

the table below to make a prediction and record your results.

Speed:

fast n——

Vibration:

big m—

slow

small

Speed:

fast n———

Vibration:

big n—

| observe:

slow

small




WHAT To Know!

4

i

['he Motor applies forces to the clay

1 As the motor spins, the heavy side and the light side have

to switch places

1 Theunbalanced forces cause the motor to vibrate!

If the clay is mostly even, the forces on the motor are
more balanced.
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NEexT WEEK!

You Will:
_1 Build the body of the Drawbot
_1 Assemble the motor to the body of the Drawbot

_1 Have some fun!

\f:’ IT Girls
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Drawbot- Week 2

MOTOR BODY BUILD
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CONCEPTS FROM LasT WEEK

Force
A push or a pull that
can cause the motion Unbalanced Forces
of an object to change. When one force is
It has two important stronger than the
properties: other the result is
Strength & Direction Balanced Forces motion

When two forces are
of equal strength and

thereis NO
movement.




Here WE Go!




NEXT...

Peel off the backing from three sticky foam
donuts. Line them up with the circles on the
body and stick them on.

-

g Stck it Lo the
sade without
the switch,

| A
° Press the markers r A | ‘ o Stick one
(U SV adhesive dot

up through the

holes in the
Make sure all the he

drawbot body
to make iegs
i 'y
haliway up leqs are even.
The markers 5
should pont down.

oNto your motor
Stick the other
adhesive dot
to the back of
the battery pack

Slide them about

Try not to
touch the stcky
side with y

hgers.




FINAL STEP....




DRAWBOT COMPLETE!

wdh
-

:" -~ o




MEss ALERT!




DRAWBOT ART




Draw — AND MAKE A CHANGE
CHANGE THE SHAPE OF THE CLAY




Draw — AND MAKE A CHANGE
CHANGE THE HEIGHT OF THE MARKERS

) ( IT Girls
INSPIRING GIRLS TO PURSUE THEIR PASSIONS




WRraP Up

V ARIATIONS TO YOUR DRAWBOT

D

IF THE CLAY IS MOSTLY

FORCES ACTING ON THE

MOTOR CAUSE THE SYMMETRICAL, IT
DRAWBOT TO VIBRATE CREATES SMALLER
VIBRATIONS, (SHOWING
A MOSTLY BALANCED

\) { IT Girls FORCES)
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IF THE CLAY IS OFF
CENTER, IT CREATES
LARGER VIBRATIONS

(SHOWING UNBALANCED

FORCES)
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NEXT WEEK — FINAL PRESENTATIONS

1 Tellus what YOU learned about the Drawbot.
d Whatdid you learn about the process?

d Howdidyou customize an experiment?
d What did you predict and what actually happened?

1 Tocreate your presentation, you can create a video, PowerPoint presentation or any
other form of media.

) Beprepared to present to IT Girls on December 13t

1 Have some fun with your presentation!

1 Ask your teacher how to submit your presentation before Next Week

\f:’ IT Girls
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