Forces and motion exploration
Regents and Advanced Physics  |  Core activity  |  One class period
Name: [Type name]     Class: [Type class]     Date: [Type date]
Explore how forces change motion. Do pages 1–2 today. Page 3 is optional. Replace the brackets with your answers, or write on a printed copy.
Open PhET Forces and Motion Basics → choose Acceleration.
Print access: phet.colorado.edu → Simulations → Forces and Motion Basics → play.
Setup for every new trial
1. Click orange Reset All, then blue Pause (Ⅱ). Drag Friction fully left to None.
2. Check Forces, Sum of Forces, Values, Masses, Speed and Acceleration.
3. The double arrows beside Applied Force change it by 50 N. After a change while paused, click Step Forward (triangle and bar) to refresh readings.
Stuck? Reset and redo setup. Keep runs short. If the sim will not load, do B and D first, then ask for help.
A  First Law of Motion
Predict: with no friction, what happens when you stop pushing a moving crate?
My prediction [Your answer]
1. Do the setup above. Set +50 N with one double-right click. Play until speed is about 2–4 m/s; Pause. Record the speed.
2. Click double-left once to set 0 N. Click Step Forward. Play for about 3 seconds; Pause. Record again.
Speed before removing the push: [          ] m/s
Speed after removing the push:   [          ] m/s
Acceleration after removing it:    [          ] m/s²
Did the moving crate stop, keep a steady speed, or speed up? Use one reading.
My observation [Your answer]
B  Add forces on one cart
Net force is the sum of forces on one object. Use right = + and left = −. A net force of zero means the forces are balanced.
A person pushes right with 80 N. Floor friction pushes left with 30 N.
Net force = (+80) + (−30) = [          ] N, toward the [left / right].
If floor friction were 80 N left instead: (+80) + (−80) = [          ] N.
Would the forces be balanced? [yes / no]
C  Change one thing at a time
Predict first. Same mass, more force: [larger / smaller] acceleration.
Same net force, more mass: [larger / smaller] acceleration.
1. For EACH row, reset and redo the setup on page 1. Stay paused. Use one 50 kg crate for A and B; stack the second 50 kg crate on top for C.
2. Set the force using the double-right arrow. Click Step Forward, then record acceleration. With friction at None, net force equals applied force.
	Trial
	Total mass
	Set net force
to the right
	Observed acceleration
to the right

	A
	50 kg
	50 N
	[                ] m/s²

	B
	50 kg
	100 N
	[                ] m/s²

	C
	100 kg
	100 N
	[                ] m/s²



Compare A → B, then B → C. What did doubling force do? What did doubling mass do?
Use your table [Your answer]
Newton’s Second Law        a in m/s², F in N, m in kg
Check trial B: a = 100 ÷ 50 = [          ] m/s².
Speed is how fast an object moves. Acceleration is how its velocity changes. They are not the same.
D  Two objects push on each other
Newton’s Third Law: a force pair has equal strength and opposite directions, but acts on DIFFERENT objects.
[image: ]
Two-object model: A acts on the person. B acts on the cart. Fill in the force names.
A is the force of the [                    ] on the [                    ].
B is the force of the [                    ] on the [                    ].
Why do A and B not cancel in the net force on the cart alone?
My explanation [Your answer]
One last check
A cart moves right but slows down. Its acceleration points [left / right].
Can acceleration point opposite to motion? [yes / no]
Stop here for today. The simulation is a model for exploring these patterns.
Optional second period
Use this page only after the core activity. Stay in the Acceleration screen. Take your time with the observations and explanations.
E  Add friction
Predict: will a moving crate keep a steady speed after you stop pushing if friction is present?
My prediction [Your answer]
1. Reset and Pause. LEAVE Friction at its starting position. Check the same six displays. Keep one 50 kg crate.
2. Set +50 N; click Step Forward. Record row 1.
3. Reset and repeat step 1. Set +200 N with four double-right clicks. Play for about 2 seconds; Pause. Record row 2.
4. Do not reset yet. Click double-left four times to set 0 N. Click Step Forward, then Play briefly. Record row 3 while it is still moving. Then watch it stop.
	Situation
	Net force direction
left right or zero
	Motion
at rest steady speeding up or slowing

	1   Push 50 N
From rest
	[Type answer]
	[Type observation]

	2   Push 200 N
Moving right
	[Type answer]
	[Type observation]

	3   Push removed
Still moving right
	[Type answer]
	[Type observation]



Compare row 3 with A on page 1. Both have no push. Why is the motion different?
My explanation [Your answer]
F  Try a vehicle case
A 300 kg vehicle moves right. The road pushes its tires forward with 900 N. Resistance pushes the vehicle backward with 600 N. Use right as positive.
Net force = (+900) + (−600) = [          ] N.
Acceleration = net force ÷ mass = [          ] m/s².
Now the road’s forward force drops to 600 N. Does the moving vehicle have to stop? Explain using net force.
My explanation [Your answer]
The road pushes the tire forward. Name the Third Law partner force and the object it acts on.
Partner force [Your answer]
Forces should name both objects: person on cart, floor on crate, road on tire.
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