
STEM Notebook
Force and Motion
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Investigation: 6/7 Forces


BIG QUESTION:  What is the effect of forces acting on an object and how do we measure and describe them?
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	FOCUS QUESTION:  What interactions cause the movement of an object?

	Part 1: Pusher System
Make a sketch of your pusher system.






	Describe the importance of the parts of a pusher system and how they make the tool work.






	What can you measure with the pusher system?  How do you compare the “pushes” to move one object versus another?  What do you notice as you “push?”










	Part 2: Puller System
[bookmark: _GoBack]Make a sketch of your puller system.








	What can you measure with the puller system?  How do you compare the “pulls” to move one object versus another?  What do you notice as you “pull?”









	EXPLANATION











	FOCUS QUESTION:  What is the relationship between mass and the force needed to slide it across a surface?

	DATA
[image: ]

	What Do You See?






	Claim/Evidence










	APPLICATION
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	EXTENSION
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	FOCUS QUESTION:  What factors influence the motion of an object besides its mass and the force you are applying to make it move?

	Prediction



	Sketch the pulley and sled setup for this experiment





	DATA A
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	What Do You See?




	What Do You Think?
(What is hindering the motion?  How could we reduce it?)





	DATA B
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	What Do You Think Now?








	EXPLANATION











	FOCUS QUESTION:  What is net force?

	DATA
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	APPLICATION
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	EXTENSION
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	EXPLANATION









	Claim/Evidence
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PRE-READ
Paulette and Becky were disagreeing over who had the greatest impact on Physics before Sir Isaac Newton.  
Paulette said, “Everyone knows that if something isn’t moving there are no forces acting on it – it is naturally still, just like Aristotle said.  He’s the greatest one.”  
Unmoved, Becky proclaimed, “Galileo was the greatest.  I think he recognized that it is a balance of forces which causes something to be STILL, not the absence of forces!  Friction is one of the forces acting on something which is still.”
What do you think?  Explain who you agree with and why.


READ 
Aristotle, Galileo & Newton (pg 50)

POST-READ
What do you think now about what the girls were saying?


[image: ]

	FOCUS QUESTION:  What is the relationship between the force of gravity and mass?

	PLAN:










	OBSERVATIONS









	Claim/Evidence
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	FOCUS QUESTION:  Does the mass of an object impact how FAST it falls?

	OBSERVATIONS:













	EXPLANATION







	What other factors may impact a “fall?”
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Read: How to Get and Hold On To a Moon (pg 67)
My Facts
	
	
	



Facts from my Classmates
	
	
	

	
	
	



	BIG QUESTION:   What is the effect of forces acting on an object and how do we measure and describe them?

	CLAIM STATEMENTS

	SUPPORTING EVIDENCE
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What happens when pusher A and pusher B both push with a 4-N force on each other?
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Hold pusher A still and push with a 4-N force with pusher B.
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‘What happened to pusher A?
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Explain why that happened.
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What happens when pusher A pushes with a 2-N force on one side of the car and
pusher B pushes with a 3-N force on the other side of the car?

Pusher A b Pusher B
2N 3N
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- What happens when pusher A pulls with a 6-N force on one side of the car and
pusher B pulls with a 6-N force on the opposite side of a car?

Pusher A Pusher B
= gy =





image10.png
Apply a 2-N pull with pusher A and a 2-N push with pusher B on the car.
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Explain what happens to the car when the forces are applied.

How could you use one pusher to produce the same result?
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‘What causes cars to move?
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Forces and Newton's Laws

Friction

Ansel slides down the playground slide. He norces
hat the new panes he is wearing slow him down on
e slide. When he mentions chis t his frend Scrgio,
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Willie Biff

Willie and Biff pushed on the cart and it didn’t move. Biff pushed with 400 newtons of
force. How much force did Willie apply?
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Alexa

Alexa pushed on a cart against the wall with 500 newtons of force. The cart didn’t
move. How do you explain what happened?
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Biff Willie James

Willie pushed on the cart with 1000 newtons of force. James pulled on a rope attached
to the cart with 500 newtons of force. Biff pushed on the cart with 400 newtons.
What will happen to the cart and why?
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Willie

Willie’s class found that the cart will move when pushed with 50 newtons of force.

When Willie pushed on the cart with 10 newtons of force, why didn’t the cart move?




image21.png
Gloria wanted to move her compost bin. She hitched her
roach-hound team to one side of the bin. She pushed on
the other side. She couldn’t get it to move.

Gloria said,

Billie and T moved that compost
bin last week. I thought the
hounds and I could move it this
week.

How would you expain the two different outcomes to Gloria?

Gloria can push with 500 newtons (N). Billie can push with 200 N. Each hound can pull
with 100 N.
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Experiencing
Gravity

What kinds of objects experience gravitational force?
Putan X in the corrct bores.

= V[ [ pnee e e coion e

Rock faing it it

Roskiestingon e groumd

Fmgora

B prehog o aren

Fetonaston e oo

evanaut ot the
pace snute

Starinauersoace

P swmaing i vt

Person foaing n weter

Stonesng vt

EZTrre

=T

Vel bsioon fostng >
o

bt bund e
gous

‘What rule or reasoning did you use to decide if an objece experiences gravita-
donal force?
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Free-Falling Objects

A group of students was investigating
how objects fall. They found five different
smooth, spherical objects that had similar
shapes but different masscs. They num-
bered the objects in order: Object #1 was
the lightest and Object #5 was the heavi-
est. They then dropped cach object from
the r0of of the school t see how long it
would take for each object to reach the
ground. The students recorded their results
in a table. Circle the table below (A, B, or
) that you think is closest to what hap-
pened when the objects were dropped.

Tablo A Table B Table ¢
Object | Time | Object | Time Object | Time
| Number | (seconds) Number | (seconds) Number | (seconds)
1 16 1 24 1 20
2 s | [ 2 22 2 20
s | 20 3 20 3 | 20
a 22 4 18 @ 20
s 24 [s 16 5 20

Explain your thinking. Describe how the data table supports your ideas about how

the objects fall
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Forces and Newton's Laws

Five frinds were calking about forces. This is what they said:

Rae: chinka push isa force and a pull i something el

Scotts I chink a pull is 2 force and a push is someb
Yolanda: *I chink s fore s cicher  push or @ pull,

Miles:  “Iehink fores are nether pushes nor puls. 1 chink they are somehing e

Violetr 1 think pushes and pulls are forces, but ther i aso another type of force
chat just holds things in place

Which friend do you agree with themos?

Sescribe wehat you thisk  force i

Explain your thinkin





