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Chapter 3: Dynamics in on dimension or Newton’s laws

I estimated the time needed for everything that I planned, it is about 130 min, so 
we will not be able to do everything, whatever is left - please do on your own and 
post questions on the Facebook group, ok? Thank you.



Need to know



Possible “the need to know” 

https://www.youtube.com/watch?v=Bw0Ps8-KDlQ  watch first 20 seconds or even 
less

What are the questions that the students can pose here?

1. Why did the dummy fall forward?
2. Why was the airbag needed?

Do not ask for answers at this point. Say: “By the end of the unit you will be able to
answer both questions with confidence!”

2:13

https://www.youtube.com/watch?v=Bw0Ps8-KDlQ
https://www.youtube.com/watch?v=Bw0Ps8-KDlQ




Brief summary of student difficulties with one-dimensional dynamics

The most difficult is the meaning of the word “force” as a quantity that characterizes an 
interaction between two objects as opposed to the motion of an object. 

The reason for this difficulty is the language we use in everyday life. The difficulty that 
stems from our teaching is thinking that ma  is a force and using ma  to calculate any 
force. Other common difficulties include thinking that objects move in the direction of 
forces, and that any two forces that are the same in magnitude and opposite in 
direction are Newton’s third law forces. When drawing force diagrams for an object of 
interest, students mistakenly put forces exerted by the object of interest on some other 
object.



The next set of activities is from ALG Chapter 3 and OALG Chapter 3

ALG Chapter 3.docx

https://docs.google.com/document/d/1ViQg9K_8FhP-
qsN1X_Lf4QXJ4V8cq5P9/edit?usp=sharing&ouid=116596599972817327593&rtp
of=true&sd=true  

https://docs.google.com/document/d/1D6X-_alCnIWEKeVjlpNU8nykal6PIA58/edit?usp=sharing&ouid=116596599972817327593&rtpof=true&sd=true
https://docs.google.com/document/d/1ViQg9K_8FhP-qsN1X_Lf4QXJ4V8cq5P9/edit?usp=sharing&ouid=116596599972817327593&rtpof=true&sd=true
https://docs.google.com/document/d/1ViQg9K_8FhP-qsN1X_Lf4QXJ4V8cq5P9/edit?usp=sharing&ouid=116596599972817327593&rtpof=true&sd=true
https://docs.google.com/document/d/1ViQg9K_8FhP-qsN1X_Lf4QXJ4V8cq5P9/edit?usp=sharing&ouid=116596599972817327593&rtpof=true&sd=true


All together ALG 3.1.1 ALG Chapter 3.docx 10 min
3.1.1 Observe and represent

PIVOTAL Lab or class: Equipment per group: whiteboard and markers, 1 medicine ball (alternative: bowling ball), 1 basketball (alternative: volleyball, or a kid’s inflatable rubber ball with similar size
to a bowling/medicine ball).

Each member of the group while standing: hold a medicine ball in one hand and a basketball ball in the other hand (make sure you hold the medicine ball first and then follow up with the 
basketball). Focus on what you need to do to hold each ball still. The goal of this activity is to learn to draw a new representation called a “force diagram.” Do this on a piece of paper or on a small 
whiteboard with your group. Share your ideas with each other.

a. Centered at the top of your page/whiteboard, draw a sketch of a person standing on the ground, holding the balls, one in each hand. To draw a force diagram, you first need to identify 
systems/objects of interest. In this case, each ball is a system or an object of interest. Draw a circle around each ball to signify this. Divide the rest of your page/whiteboard into a left column for one
ball and a right column for the other.

b. The next question you need to ask yourselves is what other objects are interacting with each system/object of interest? So in this case, what other objects are interacting with each ball? If you 
are stuck, discuss the following: What do you think would happen to the ball if your hand were the only object interacting with it? List the objects interacting with each ball at the top of that ball’s 
column.

c. Drawing the force diagram: Below your lists of interacting objects, leaving enough space, draw a dot that represents each ball as a point-like object. On each dot draw an arrow to show how your
hand pushes on the ball. Let the tail of the arrow start at the dot. This arrow represents the force that your hand exerts on the ball. How could you label this force arrow to show that it is the force 
your hand exerts on the ball? Add this label to your representation for each ball.

d. Repeat this for the other interactions you identified. Represent these interactions on the force diagrams. Try to make the lengths of the force arrows in the two diagrams representative of the 
relative magnitudes of the forces. The arrows on the force diagram represent force vectors, physical quantities that have both magnitude and direction.

e. Discuss with your group:  The word “force” is used in physics for a physical quantity that characterizes the interaction between two objects. A single object does not have a force because a force 
is defined as the interaction of two objects. Using the definition of a force in physics, give three examples from everyday life when the use of the term force does not match the meaning of this word
in physics.

https://docs.google.com/document/d/1D6X-_alCnIWEKeVjlpNU8nykal6PIA58/edit?usp=sharing&ouid=116596599972817327593&rtpof=true&sd=true




All together 1 OALG 3.1.2 10 min

OALG 3.1.2 Test your idea
 [https://mediaplayer.pearsoncmg.com/assets/_frames.true/sci-phys-egv2e-alg-3-1-2]

a. In the previous activity, did you think that air interacted with the ball?

b. If yes, do you think that the total force that the air exerts on the ball points up or down?

c. What experiment(s) can you perform to test your idea about whether the air pushes up or down on the ball? Describe the 
experiment(s) and state the predictions of what should happen based on each hypothesis – (1) the air pushes up on the ball and (2) the 
air pushes down on the ball. 

d. Watch the video of the experiment using the link above. Which hypothesis about the air pushing on the ball does the experiment 
reject? If you are having trouble answering this question, read and interrogate subsection “Testing a hypothesis” on page 53 of the 
textbook.

https://mediaplayer.pearsoncmg.com/assets/_frames.true/sci-phys-egv2e-alg-3-1-2


Reflect on the HD reasoning process that we engaged

1. Accepted the hypothesis as true even if we did not like it.
2. Designed (or provided the design of) an experiment for which the hypothesis 

could predict the outcome.
3. Made a clear prediction of the outcome of the experiment before doing it 

using the hypothesis and explained HOW we did it.
4. Conducted (observed the experiment) and compared the outcome to the 

prediction.
5. REJECTED  the hypothesis!





A rubric for the students to self-assess their force diagrams



Team 1 OALG 3.2.1 

OALG 3.2.1 Observe and find a pattern
The experiment in the video 
https://mediaplayer.pearsoncmg.com/assets/_frames.true/sci-OALG-3-2-1   helps
you investigate the relationship between the forces that the platform scale and the
spring scale exert on the object when they are both supporting the object and the 
object is at rest. Watch the video and describe the pattern in words and 
mathematically using your knowledge of vectors. Use the table on the next slide.

https://mediaplayer.pearsoncmg.com/assets/_frames.true/sci-OALG-3-2-1


Experiment List the objects interacting 
with the cylinder of 
interest. 

Draw a force diagram for the 
cylinder.

Discuss the relationship between 
the direction(s) and magnitudes(s) 
of the vectors on your force 
diagram.

(a) You hang a cylinder from
a string attached to a spring 
scale; the scale reads 5 N.

Earth and spring acting on 
the cylinder

Same magnitude opposite direction

F e-c downward

F s-c upward
(b) You lower the cylinder 
onto a platform scale. The 
spring scale reads 3 N, the 
platform scale reads 2 N.

Earth, spring and scale 
acting on the cylinder

The sum of the magnitude of Scale 
and spring is the same of 
magnitude Earth on cyl.

(c) You remove the spring 
scale and leave the cylinder 
on the platform scale; it reads
5 N.

Earth and scale acting on 
the cylinder

Same magnitude opposite direction

F e-c dowonward

F s-c upward

F spring on c

F Earth on c.

Fsc 
on c Fs on c

Fe on c

Fe on c

Fsc on c



Team 2 OALG 3.2.1 

OALG 3.2.1 Observe and find a pattern
The experiment in the video 
https://mediaplayer.pearsoncmg.com/assets/_frames.true/sci-OALG-3-2-1   helps
you investigate the relationship between the forces that the platform scale and the
spring scale exert on the object when they are both supporting the object and the 
object is at rest. Watch the video and describe the pattern in words and 
mathematically using your knowledge of vectors. Use the table on the next slide.

https://mediaplayer.pearsoncmg.com/assets/_frames.true/sci-OALG-3-2-1


Experiment List the objects interacting 
with the cylinder of 
interest. 

Draw a force diagram for the 
cylinder.

Discuss the relationship between 
the direction(s) and magnitudes(s) 
of the vectors on your force 
diagram.

(a) You hang a cylinder from
a string attached to a spring 
scale; the scale reads 5 N.

Spring and Earth Force of Earth on cylinder always the
same
Force down equals forces up

(b) You lower the cylinder 
onto a platform scale. The 
spring scale reads 3 N, the 
platform scale reads 2 N.

Spring, Earth, platform scale Force of spring on cylinder decreases
Force of platform on cylinder 
increases

(c) You remove the spring 
scale and leave the cylinder 
on the platform scale; it reads
5 N.

Earth and platform scale All upward force is now force of 
platform scale on cylinder

F_E on C

F_S on C

F_E on C

F_E on C

F_S on C F_P on C

F_P on C



Team 3 OALG 3.2.1 

OALG 3.2.1 Observe and find a pattern
The experiment in the video 
https://mediaplayer.pearsoncmg.com/assets/_frames.true/sci-OALG-3-2-1   helps
you investigate the relationship between the forces that the platform scale and the
spring scale exert on the object when they are both supporting the object and the 
object is at rest. Watch the video and describe the pattern in words and 
mathematically using your knowledge of vectors. Use the table on the next slide.

https://mediaplayer.pearsoncmg.com/assets/_frames.true/sci-OALG-3-2-1


Experiment List the objects interacting 
with the cylinder of 
interest. 

Draw a force diagram for the 
cylinder.

Discuss the relationship between 
the direction(s) and magnitudes(s) 
of the vectors on your force 
diagram.

(a) You hang a cylinder from
a string attached to a spring 
scale; the scale reads 5 N.

Earth, spring and hand The force of the hand on the block 
and the spring cancels out the force
exerted by  Earth on Block and 
they are in opposite directions

(b) You lower the cylinder 
onto a platform scale. The 
spring scale reads 3 N, the 
platform scale reads 2 N.

Earth, spring and scale, 
hand

FEarth_on_Bloce
FSpring_onB

(c) You remove the spring 
scale and leave the cylinder 
on the platform scale; it reads
5 N.

Earth, cylinder, scale The force exerted by  the scale up 
cancels out the force exerted by 
Earth

FSpring_on
B

FEarth_on_
Bloce

H on B

FScale_on
B

FEarth_on_
Bloce

FEarth_on_
Bloce

Fscale_on_BloceFScale_
onB



Team 4 OALG 3.2.1 

OALG 3.2.1 Observe and find a pattern
The experiment in the video 
https://mediaplayer.pearsoncmg.com/assets/_frames.true/sci-OALG-3-2-1   helps
you investigate the relationship between the forces that the platform scale and the
spring scale exert on the object when they are both supporting the object and the 
object is at rest. Watch the video and describe the pattern in words and 
mathematically using your knowledge of vectors. Use the table on the next slide.

https://mediaplayer.pearsoncmg.com/assets/_frames.true/sci-OALG-3-2-1


Experiment List the objects interacting 
with the cylinder of 
interest. 

Draw a force diagram for the 
cylinder.

Discuss the relationship between 
the direction(s) and magnitudes(s) 
of the vectors on your force 
diagram.

(a) You hang a cylinder from
a string attached to a spring 
scale; the scale reads 5 N.

String, Earth The force that the string exerts on 
the cylinder is equal in magnitude 
and opposite in direction in 
comparison to the force that Earth 
exerts on the cylinder.

(b) You lower the cylinder 
onto a platform scale. The 
spring scale reads 3 N, the 
platform scale reads 2 N.

String, Earth, Platform 
scale

The sum of the two upward forces 
(platform scale and string) equals 
the force that Earth exerts on the 
cylinders.

(c) You remove the spring 
scale and leave the cylinder 
on the platform scale; it reads
5 N.

Earth, Platform scale The force that the platform scale 
exerts on the cylinder is equal in 
magnitude and opposite in 
direction in comparison to the 
force that Earth exerts on the 
cylinder.

Fsb

Feb

Fsb

Feb

Fpb

Feb

Fpb



What was the goal of the activity that we just did? Attention
to?
● A scale doesn’t read the same as Earth’s downward pull–other forces must 

be taken into account.
● Two forces up can cancel (balance) one force down.



Team 1 OALG 3.3.1

Watch the video [Spring scale up and down: Qualitative Testing 
Experiment] and use it to fill in the table on the next 2 slides. 

The system is the bob.

http://islephysics.net/pt3/experiment.php?topicid=3&exptid=172
http://islephysics.net/pt3/experiment.php?topicid=3&exptid=172


AnalysisObservational experiment 

Motion diagram for the bob Force diagram for the bob

Experiment 1. A bob is supported by a 
spring scale. The bob is at rest.

Experiment 2. The bob accelerates up 
(being pulled by the scale).

Experiment 3. The bob is moving up at 
constant speed.

F spring on bob

F spring on bob

F Earth on bob

ΔV

ΔV=0

ΔV=0

F spring on bob

F Earth on 
bob



AnalysisObservational experiment 
Motion diagram for the bob Force diagram for the bob

Experiment 4. The bob moves up slowing down 
to a stop.

Experiment 5. The bob accelerates down.

                           OR

Experiment 6. The bob slows to a stop when 
moving down.

ΔV



Team 2 OALG 3.3.1

Watch the video [Spring scale up and down: Qualitative Testing 
Experiment] and use it to fill in the table on the next 2 slides. 

The system is the bob.

http://islephysics.net/pt3/experiment.php?topicid=3&exptid=172
http://islephysics.net/pt3/experiment.php?topicid=3&exptid=172


AnalysisObservational experiment 

Motion diagram for the bob Force diagram for the bob

Experiment 1. A bob is supported by a 
spring scale. The bob is at rest.

Experiment 2. The bob accelerates up 
(being pulled by the scale).

Experiment 3. The bob is moving up at 
constant speed.

v

F _ E on B

v

F _ S on B

F _ E on B

F _ E on B

v v = 0

F _ S on B

F _ S on B



AnalysisObservational experiment 
Motion diagram for the bob Force diagram for the bob

Experiment 4. The bob moves up slowing down 
to a stop.

Experiment 5. The bob accelerates down.

Experiment 6. The bob slows to a stop when 
moving down.

v v

v v
F _ E on B

F _ S on B

F _ E on B

F _ S on B

F _ E on B

F _ S on B

v v



Team 3 OALG 3.3.1

Watch the video [Spring scale up and down: Qualitative Testing 
Experiment] and use it to fill in the table on the next 2 slides. 

The system is the bob.

http://islephysics.net/pt3/experiment.php?topicid=3&exptid=172
http://islephysics.net/pt3/experiment.php?topicid=3&exptid=172


AnalysisObservational experiment 

Motion diagram for the bob Force diagram for the bob

Experiment 1. A bob is supported by a 
spring scale. The bob is at rest.

Experiment 2. The bob accelerates up 
(being pulled by the scale).

Experiment 3. The bob is moving up at 
constant speed.

FEonB

F s onB

FEonB

∆v

FEonB

v_1

v_2
v_3



AnalysisObservational experiment 
Motion diagram for the bob Force diagram for the bob

Experiment 4. The bob moves up slowing down 
to a stop.

                             ∆v

Experiment 5. The bob accelerates down.

          ∆v         OR                     

∆v

                               
Experiment 6. The bob slows to a stop when 
moving down.



Team 4 OALG 3.3.1

Watch the video [Spring scale up and down: Qualitative Testing 
Experiment] and use it to fill in the table on the next 2 slides. 

The system is the bob.

http://islephysics.net/pt3/experiment.php?topicid=3&exptid=172
http://islephysics.net/pt3/experiment.php?topicid=3&exptid=172


AnalysisObservational experiment 

Motion diagram for the bob Force diagram for the bob

Experiment 1. A bob is supported by a 
spring scale. The bob is at rest.

Experiment 2. The bob accelerates up 
(being pulled by the scale).

Experiment 3. The bob is moving up at 
constant speed.

Fsb

Feb

Fsb

Feb

v = 0 m/s

Fsb

Feb

∆v

∆v = 0



AnalysisObservational experiment 
Motion diagram for the bob Force diagram for the bob

Experiment 4. The bob moves up slowing down 
to a stop.

Experiment 5. The bob accelerates down.

∆V ≠ 0; ∆V     assuming up as positive
Experiment 6. The bob slows to a stop when 
moving down.

∆v



What patterns did you see in the motion and force diagrams?



All together
OALG 3.3.2 Observe and find a pattern
Find a heavy object that you can hold in one hand. Safely throw it up vertically using one hand, and catch using the same hand (it 
can be a medicine ball if you have one, a 1-L bottle of water or something of that kind). Read the descriptions of the experiments 
below and perform them, paying attention to how your hands feel holding, throwing, or catching the ball. Then construct a motion 
diagram and a force diagram for the ball’s motion during each experiment. Based on our investigation in Activity 3.1.2, you can 
ignore any force or forces that the air might exert on the ball. Alternative - use your phone and PhyPhox app

a. Hold the object at rest in your hand. Focus on how heavy it feels. 

b. Throw the object upward. Focus on the time interval when it is still in your hand going up. 

c. Observe its motion after it leaves your hand until it reaches the top of its flight. 

d. Observe its motion after it reaches the top of its flight.

e. Catch the object. Focus on how heavy it feels while you are stopping it with your hand.

f. Examine the results of all 5 experiments. Is there the same pattern in the directions of the sum of the forces that other objects exert
on the ball and in the directions of the velocity change  arrows on the motion diagram as in the previous activity? If so, describe the 
pattern.

g. Use the pattern that you found in Activity 3.3.1 and in this activity to formulate a statement relating the direction of the sum of 
the forces exerted on an object by other objects and on one or more of the kinematics quantities that describe its motion.



Team 1 OALG 3.3.4

OALG 3.3.4 Test an idea
a. Watch the video https://mediaplayer.pearsoncmg.com/assets/_frames.true/sci-OALG-3-3-4a  

 to note the reading of the scale when the person puts a bean bag on it. 

b. Use the pattern formulated in activity 3.3.1 to make a prediction about the reading of the scale when you drop the bean bag on it. Will
it be more, less or the same compared to the reading you recorded?  More  Use motion and force diagrams to make the prediction. 

c. Watch the video https://mediaplayer.pearsoncmg.com/assets/_frames.true/sci-OALG-3-3-4b  

and compare your prediction to the outcome of the experiment. What can you say about the pattern formulated in Activity 3.3.1? Does it
hold for this experiment too? Yes, it quantitatively shows 3.3.1

https://mediaplayer.pearsoncmg.com/assets/_frames.true/sci-OALG-3-3-4a
https://mediaplayer.pearsoncmg.com/assets/_frames.true/sci-OALG-3-3-4b


Team 2 OALG 3.3.4

OALG 3.3.4 Test an idea
a. Watch the video https://mediaplayer.pearsoncmg.com/assets/_frames.true/sci-OALG-3-3-4a  

 to note the reading of the scale when the person puts a bean bag on it. 

b. Use the pattern formulated in activity 3.3.1 to make a prediction about the reading of the scale when you drop the bean bag on it. Will
it be more, less or the same compared to the reading you recorded? Use motion and force diagrams to make the prediction. 

c. Watch the video https://mediaplayer.pearsoncmg.com/assets/_frames.true/sci-OALG-3-3-4b  

and compare your prediction to the outcome of the experiment. What can you say about the pattern formulated in Activity 3.3.1? Does it
hold for this experiment too?

https://mediaplayer.pearsoncmg.com/assets/_frames.true/sci-OALG-3-3-4a
https://mediaplayer.pearsoncmg.com/assets/_frames.true/sci-OALG-3-3-4b


Team 3 OALG 3.3.4

OALG 3.3.4 Test an idea
a. Watch the video https://mediaplayer.pearsoncmg.com/assets/_frames.true/sci-OALG-3-3-4a  

 to note the reading of the scale when the person puts a bean bag on it. 

b. Use the pattern formulated in activity 3.3.1 to make a prediction about the reading of the scale when you drop the bean bag on it. Will
it be more, less or the same compared to the reading you recorded? Use motion and force diagrams to make the prediction. 

c. Watch the video https://mediaplayer.pearsoncmg.com/assets/_frames.true/sci-OALG-3-3-4b  

and compare your prediction to the outcome of the experiment. What can you say about the pattern formulated in Activity 3.3.1? Does it
hold for this experiment too?

https://mediaplayer.pearsoncmg.com/assets/_frames.true/sci-OALG-3-3-4a
https://mediaplayer.pearsoncmg.com/assets/_frames.true/sci-OALG-3-3-4b


Team 4 OALG 3.3.4

OALG 3.3.4 Test an idea
a. Watch the video https://mediaplayer.pearsoncmg.com/assets/_frames.true/sci-OALG-3-3-4a  

 to note the reading of the scale when the person puts a bean bag on it. 

b. Use the pattern formulated in activity 3.3.1 to make a prediction about the reading of the scale when you drop the bean bag on it. Will
it be more, less or the same compared to the reading you recorded? Use motion and force diagrams to make the prediction. 

c. Watch the video https://mediaplayer.pearsoncmg.com/assets/_frames.true/sci-OALG-3-3-4b  

and compare your prediction to the outcome of the experiment. What can you say about the pattern formulated in Activity 3.3.1? Does it
hold for this experiment too?

https://mediaplayer.pearsoncmg.com/assets/_frames.true/sci-OALG-3-3-4a
https://mediaplayer.pearsoncmg.com/assets/_frames.true/sci-OALG-3-3-4b


Time for telling

What should you have learned from the last two activities?

Where was the observer who drew all those diagrams?



All together, this 
activity needs to be
always done with 
the teacher

Motion diagram Force diagram

a. For the ball, as observed by you on 
the train, i.e., draw the diagrams as seen
in your reference frame.
b. For the ball, as observed by your 
friend on the platform. i.e., draw the 
diagrams as seen in your friend’s 
reference frame.

3.4.1 Represent and reason
Imagine you’re sitting on a stationary train and your friend is standing on the platform looking through the window. On the table in 
front of you is a tennis ball. The train starts to pull away from the station, speeding up as it does so. Draw motion and force diagrams 
for the ball as observed a. by you and b. by your friend as the train starts to accelerate. Remember the rule for force diagrams: A force 
describes an interaction between two objects. If you can’t identify the object that is exerting a force on the object of interest, you can’t 
put it in the force diagram!

Discuss with your group: Is there a reference frame in which the force and motion diagrams are inconsistent with the rule you’ve just 
developed relating force and motion diagrams? What do you think is the characteristic of this reference frame that makes the force and
motion diagrams inconsistent with each other? Think of other examples of reference frames in everyday life where the motion and 
force diagrams for an object in that reference frame are inconsistent with the rule you’ve developed. Should you discard the rule 
you’ve developed? Or (more preferably) come up with a statement (called an “assumption”) about when the rule will and won’t work.

https://mediaplayer.pearsoncmg.com/assets/_frames.true/secs-egv2e-strange-forces 

https://mediaplayer.pearsoncmg.com/assets/_frames.true/secs-egv2e-strange-forces


Motion and force diagrams as drawn by different observers
Motion diagram

Force diagram

a. For the ball, as observed by you on the train, i.e., draw the diagrams as seen in your reference frame.

b. For the ball, as observed by your friend on the platform. i.e., draw the diagrams as seen in your friend’s reference frame.



All together: Watch the following videos and describe what you saw

Watch (video experiment 1, [ALG 3.5.1a]) and (video experiment 2, [ALG 
3.5.1b])

Describe in simple words what you observed. What is the difference between cart 
1 and cart 2? 

What forces are making cart 1 accelerate? What forces are making cart 2 
accelerate? Draw force diagrams for both carts.

This step is needed before the student go on to analyze data.

https://mediaplayer.pearsoncmg.com/assets/_frames.true/sci-phys-egv2e-alg-3-5-1a
https://mediaplayer.pearsoncmg.com/assets/_frames.true/sci-phys-egv2e-alg-3-5-1b
https://mediaplayer.pearsoncmg.com/assets/_frames.true/sci-phys-egv2e-alg-3-5-1b


Analysis of video experiment 1

Acceleration

(m/s2)

Sum of the forces 

(N)

0 0

0.38 0.2

0.74 0.3

1.67 0.5

2.8 0.75

4.3 1.2

Analysis of video experiment 2

Acceleration 

(m/s2) Mass (kg)

0.27 0.56

0.20 0.76

0.15 0.96

0.13 1.16

0.10 1.36



Team 1 ALG 3.5.1 Use the next slide for answers

Watch (video experiment 1, [ALG 3.5.1a]) and (video experiment 2, [ALG 3.5.1b])

Use the data in the table on SLIDE 46 to devise a relationship that shows how each cart’s acceleration 
depends on the cart’s mass and on the sum of the forces exerted on the cart by the string or fan, Earth, and 
the track. Note: When doing such an analysis, devise a relationship for each independent variable one at a 
time and for the dependent variable (for example, use some of the data to see how the acceleration depends 
on the net force exerted and then use other parts of the data to see how the acceleration depends on the mass 
of the cart). Then combine these relationships to get a final relationship.

https://mediaplayer.pearsoncmg.com/assets/_frames.true/sci-phys-egv2e-alg-3-5-1a
https://mediaplayer.pearsoncmg.com/assets/_frames.true/sci-phys-egv2e-alg-3-5-1b




Team 2 ALG 3.5.1 Use the next slide for answers

Watch (video experiment 1, [ALG 3.5.1a]) and (video experiment 2, [ALG 3.5.1b])

Use the data in the table on SLIDE 46 to devise a relationship that shows how each cart’s acceleration 
depends on the cart’s mass and on the sum of the forces exerted on the cart by the string or fan, Earth, and 
the track. Note: When doing such an analysis, devise a relationship for each independent variable one at a 
time and for the dependent variable (for example, use some of the data to see how the acceleration depends 
on the net force exerted and then use other parts of the data to see how the acceleration depends on the mass 
of the cart). Then combine these relationships to get a final relationship.

https://mediaplayer.pearsoncmg.com/assets/_frames.true/sci-phys-egv2e-alg-3-5-1a
https://mediaplayer.pearsoncmg.com/assets/_frames.true/sci-phys-egv2e-alg-3-5-1b


Acceleration 

(m/s2)
Mass (kg)

0.27 0.56

0.20 0.76

0.15 0.96

0.13 1.16

0.10 1.36

Acceleration

(m/s2)

Sum of the forces 

(N)

0 0

0.38 0.2

0.74 0.3

1.67 0.5

2.8 0.75

4.3 1.2



Team 3 ALG 3.5.1 Use the next slide for answers

Watch (video experiment 1, [ALG 3.5.1a]) and (video experiment 2, [ALG 3.5.1b])

Use the data in the table on SLIDE 46 to devise a relationship that shows how each cart’s acceleration 
depends on the cart’s mass and on the sum of the forces exerted on the cart by the string or fan, Earth, and 
the track. Note: When doing such an analysis, devise a relationship for each independent variable one at a 
time and for the dependent variable (for example, use some of the data to see how the acceleration depends 
on the net force exerted and then use other parts of the data to see how the acceleration depends on the mass 
of the cart). Then combine these relationships to get a final relationship.

https://mediaplayer.pearsoncmg.com/assets/_frames.true/sci-phys-egv2e-alg-3-5-1a
https://mediaplayer.pearsoncmg.com/assets/_frames.true/sci-phys-egv2e-alg-3-5-1b


a pr ∑F and a pr 1/m

—> combine to get:

a=F/m

Analysis of video experiment 1

Acceleration

(m/s2)

Sum of the forces 

(N)

0 0

0.38 0.2

0.74 0.3

1.67 0.5

2.8 0.75

4.3 1.2

Analysis of video experiment 2

Acceleration 

(m/s2) Mass (kg)

0.27 0.56

0.20 0.76

0.15 0.96

0.13 1.16

0.10 1.36



Team 4 ALG 3.5.1 Use the next slide for answers

Watch (video experiment 1, [ALG 3.5.1a]) and (video experiment 2, [ALG 3.5.1b])

Use the data in the table on SLIDE 46 to devise a relationship that shows how each cart’s acceleration 
depends on the cart’s mass and on the sum of the forces exerted on the cart by the string or fan, Earth, and 
the track. Note: When doing such an analysis, devise a relationship for each independent variable one at a 
time and for the dependent variable (for example, use some of the data to see how the acceleration depends 
on the net force exerted and then use other parts of the data to see how the acceleration depends on the mass 
of the cart). Then combine these relationships to get a final relationship.

https://mediaplayer.pearsoncmg.com/assets/_frames.true/sci-phys-egv2e-alg-3-5-1a
https://mediaplayer.pearsoncmg.com/assets/_frames.true/sci-phys-egv2e-alg-3-5-1b




Analysis of video experiment 1

Acceleration

(m/s2)

Sum of the forces 

(N)

0 0

0.38 0.2

0.74 0.3

1.67 0.5

2.8 0.75

4.3 1.2

Analysis of video experiment 2

Acceleration 

(m/s2)
Mass (kg)

0.27 0.56

0.20 0.76

0.15 0.96

0.13 1.16

0.10 1.36







All together ALG Chapter 3.docx

OALG 3.6.1 Reason

You learned in Chapter 2 that in the absence of air, all objects on Earth fall with the same acceleration of 9.8 m/s2 independently of their mass. 
How is this possible if the acceleration of an object is inversely proportional to its mass? Construct a mathematical relationship for the 
magnitude of the force that Earth exerts on an object of mass m. Think of different possibilities.

OALG 3.6.2 Test your idea
You have a spring scale calibrated in newtons and a set of objects of known masses. Imagine that you hang objects of different masses on the 
spring scale and record its reading. Then you plot the graph of the data. The mass of the objects in kilograms is on the horizontal axis and the 
reading of the scale in newtons is on the vertical axis. 

a. Draw a force diagram for each of the hanging objects when each is at rest. What can you say about the magnitude of the force that the scale 
exerts on the object and the magnitude of the force that Earth exerts on the object?

b. Use the mathematical relationship that you constructed in Activity 3.6.1 to predict the slope of the graph. Explain how you made your 
prediction.

c. Observe the video of the experiment https://mediaplayer.pearsoncmg.com/assets/_frames.true/sci-OALG-3-6-2 , collect the data, and plot the 
data using the same axes as in your prediction. Did your prediction match the outcome of the experiment? What does the match/mismatch tell 
you about the relation you devised in Activity 3.6.1?

https://docs.google.com/document/d/1D6X-_alCnIWEKeVjlpNU8nykal6PIA58/edit?usp=sharing&ouid=116596599972817327593&rtpof=true&sd=true
https://mediaplayer.pearsoncmg.com/assets/_frames.true/sci-OALG-3-6-2


All together
OALG 3.81 Observe and explain
Hold your forearm horizontally and your hand perpendicular to the arm 

so that your palm faces away from you. 

Try to bend your wrist so that your hand bends closer to your forearm. 

Notice how far you can bend it. 

Then, holding your forearm the same way, push a vertical wall with your hand (see the photo below) and observe how far it bends.
Explain why you can bend your hand much more when it pushes against the wall.

OALG 3.8.2 Observe and find a pattern
Watch this video of several experiments of two people pulling on scales 
https://mediaplayer.pearsoncmg.com/assets/_frames.true/sci-OALG-3-8-2. 

a. Stop the video at any moment and record the readings of the scales. Make a data table for the readings. 

b. Describe the pattern you find in words and mathematically.

c. Devise and state a general hypothesis about the relationship between the force that object A exerts on object B to the force that 
object B exerts on object A.

https://mediaplayer.pearsoncmg.com/assets/_frames.true/sci-OALG-3-8-2


Should be in teams but only if time permits :)

OALG 3.8.3 Test your idea
The videos show collisions of carts of different masses and speeds (do not watch them yet). The carts have force probes attached to them. Each probe records
the force that the other car exerts on the force probe. 

a. Use the hypothesis that you devised in part c of Activity 3.8.2 (not your intuition) to predict which force probe (if any) will have a higher reading during 
the collision in the following experiments:

1. A moving cart hits a stationary cart. Both cars have the same masses.
2. A moving heavy cart hits a light stationary cart. The heavy cart is twice as heavy as the light one.
3. Two carts move toward each other with about the same speeds. One cart is twice as heavy as the other. 

b. Watch the videos https://mediaplayer.pearsoncmg.com/assets/_frames.true/sci-OALG-3-8-3
and explain the meaning of the graphs shown after each experiment. What does the blue curve mean? What does the yellow curve mean? How do the graphs 
allow you to compare the outcomes of the experiments to your predictions?

c. What is your judgment of the hypothesis being tested?  

d. Formulate a rule relating the forces that two interacting objects exert on each other. If you are having trouble, read and interrogate Section 3.8 in the 
textbook up to Conceptual Exercise 3.6.

https://mediaplayer.pearsoncmg.com/assets/_frames.true/sci-OALG-3-8-3


Most important thing about Newton’s third law

1. Forces are due to the SAME interaction.
2. Forces are exerted on TWO different systems. You cannot add them.
3. Forces of the same nature.
4. If they are internal forces to the system, they add to zero. That is why we only

use EXTERNAL forces in Newton’s second law.



Back to the need to know

1. Why did the dummy fall forward?
2. Why was the airbag needed?



What did you learn today?

● I learned it is always important to ask to test an idea
● I saw the connection between delta v/delta t in linear motion and connect to force. Yay 

Also let Ss test their hypotheses
● I learned that to not use the word “weight” and to not use the phrase “net force”
● I love how the students develop the ideas of Newton’s laws through experiences. 
● I learned that word choice is very important.
● How time interval is important in acceleration and force
● Policing the vocabulary :)
That i need to be more careful with my use of language

I learned about using the proper vocabulary.Go with every idea a student may propose and ask 
them to devise how to test the idea and then do it.  They will remember what they do not what I 
say.
Non inertial reference frame observer



What did you learn today? Dynamics workshop 2022

Predictions must be argued! The motion and force diagrams are connected. Time for telling.
Students working to draw their motion & force diagrams, and support their ideas…leads to discovery of a rule!

The change in velocity vector was THE piece for 
me

How is important time for telling! Teacher energy goes into focusing 
student attention on what you want 
(which might not be what they see on 
their own).

Need to explain what a scale tells us Motion Diagram and Force Diagram help students to 
explain the phenomenon that they always see 
regarding the relations of Force and velocity in moving 
object. Force does not cause the move but force affect 
the change of motion.

It seems that it is easier to introduce the effect of force in terms of delta
v first, and then connect delta v to acceleration.

The importance of emphasising what students should focus on in each activity… and so many other 
things!  Thank you :-)

Stress sum of forces and acceleration


