Chapter 2 Elaborate: With and Without a Net
Reflect and Connect

Think carefully about the answers to the following questions, then write answers in your science notebook. You may discuss your answers with your classmates as directed by your teacher.

1. Three students predict the relative amount of time required for a feather and a hammer, released from the same height on the Moon, to hit the ground. 

Ashley says the hammer hits in less time because the mutual gravitational attraction between the Moon and hammer produces a far greater force than between the feather and the Moon. With a greater force comes a greater change in velocity. Thus, the hammer moves more distance in less time. 


Brandon says they hit at the same time because forces occur in pairs, equal in size and opposite in direction. So the force of gravity is the same on both objects. Since the force is the same, so is the change in velocity. Thus, they hit at the same time. 


Carmella says g on the Moon is constant near the Moon’s surface, though less than g on Earth because gravitational field strength is less on the Moon than on Earth. Since g (the time rate of change of velocity) is constant near the surface, both objects experience the same change in velocity. Thus, they hit at the same time. 


Select a student position to defend and generate labeled vector sketches with highlight comments as your defense. Explain what is incorrect in the other two student explanations. 

	Drop height (m)
	Time to floor (s)

	2.0
	0.64

	1.6
	0.57

	1.2
	0.49

	0.80
	0.40

	0.40
	0.29

	0.0
	0.0


2. A team of students designed an activity to determine the mathematical relationship between drop height and time to floor for a coffee filter loaded with an entire box of paper clips. The students placed their data in the table in figure 2.28. They generated 2 xy graphs: (1) height (y-axis) versus time (x-axis) and (2) height (y-axis) versus time squared (x-axis).

a. Generate the same 2 graphs that this team did, using the same height scale for both plots.

b. Incorporate highlight comments onto both plots, focusing on the best-fit line that the data suggest. 

c. You know form algebra that a straight line with a constant positive slope can be represented by y = mx +b. Use this reminder to suggest a mathematical equation that represents the relationship between height and time for falling bodies.

Recall these relationships from the equations:


y= the variable graphed on the y-axis


m= the slope of the line


x= the variable graphed on the x-axis


b= the point where the line crosses the y-axis (the y-intercept) 

3. Imagine a “clever” teenager who wanted to avoid a football workout. The conversation with a coach might go like this:

Teenager: “It’s totally useless for me to try to push the blocking sled.”

Coach: “You think so!? Why is that?”

Teenager: “Because of a law of nature.”

Coach: “This I’ve got to hear.”

Teenager: “I have been learning that forces come in pairs, equal in size and opposite in direction. When I push on the sled, the sled pushes back on me with an equal, but opposite, force.  The forces cancel. Therefore, I can never get the sled moving. It’s useless!”

Coach: “Now I’ve heard it all! I need to talk to that science teacher…”

Follow Questions 3a-d to analyze the motion of the blocking sled.

a) Draw a sketch of a teenager pushing a blocking sled similar to figure 2.29.

b) Use vector arrows to label the pairs of forces that occur at each the starred areas of the sketch. 

c) Complete the table in figure 2.30 in your science notebook. Identify and comment on all the horizontal pairs of forces important to the question of whether the teenager can push the sled. 

	Objects involved in force pair
	Relative size of forces in pair
	Relative size of force pair compared to other two force pairs.

	Teenager and sled
	The force of the teenager on the sled is equal and opposite to the force of the sled on the teenager. 
	

	Sled and ground
	
	

	
	
	


d) Decide who is correct in his reasoning. Is it the football player trying to get out of pushing the blocking sled, or the coach who wants the player to complete the workout? Write a statement giving evidence to support your decision. To develop your statement, consider the forces that would cause a change in momentum of the sled.

4. The focus question for this activity was, “How do I recognize when there is and is not net force acting on an object?” Use your experiences from this activity to write a short paragraph to answer this question. You may use sketches to illustrate your answer. 

