Physical Science
Science

Module 
PS-5.5
  Forces and Motion
Lessons A & B

Instructional Progression: knowledge: 
In 8th grade, students were introduced to gravity as a force and the effect that gravitational force has on the speed of objects as they analyzed the effects of gravity and friction on the speed and direction of an object (8-5.3). In Physical Science (PS-5.7) students will address the relationship between force and acceleration in more detail. The major emphasis of this indicator (PS-5.5) is the behavior of objects as they accelerate during free fall, not the reason that they accelerate.

Taxonomy level of indicator:  
2.7-B Understand Conceptual Knowledge

Key Concepts:
Acceleration due to gravity: ag
Content Overview:
It is essential for students to understand that

· All objects accelerate as they fall because Earth continually exerts a force (gravitational force) on them.

The diagram depicts the position of an object freefall at regular time intervals. The fact that the distance which the ball travels every interval of time is increasing is a sure sign that the ball is speeding up as it falls downward. If an object travels downward and speeds up, then it accelerates downward.

· When an object is released it accelerates.

· The direction of the gravitational force is always downward.

· The acceleration is in the direction of the force, so the direction of the acceleration is downward as well.

· When an object is dropped from rest, it has an initial velocity of 0.0 m/s.

· The object will accelerate at a constant rate of 9.8m/s2 or m/s/s.

This means that the object will speed up at a constant rate of 9.8 m/sec every second it is falling in the absence of air resistance.

· The value, 9.8m/s per s, is called the acceleration of gravity and has the symbol ag.

· Since the object is accelerating because of the gravitational force that is attracting Earth and the object, the velocity of the object continues to increase in speed and continues to fall in a downward direction until it hits the ground.
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Students must understand the meaning of the values on the chart in terms changing velocity.
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0.0 mis 98 mis
98 m/s 196 m/s
196 m/s 294 m/s
294 mls 392 mfs
392 mls 49.0  m/s





Teacher note: Students may use 10 m/s/s for acceleration due to gravity for ease of calculation. Both

10 or 9.8 may be used on the end-of-course examination.
Teaching Lesson A:

 Investigating Falling Motion
Introduction to the lesson:
This lesson allows students to investigate through measured time and distances the rate at which objects falls.
 Lesson time: 

1 day
Materials Needed:
Falling Object Data, graph paper
Essential Question:
How can the rate at which an object falls be obtained from measured time and distances?
Procedure:
The following data was obtained from an experiment involving a falling object. 

	Time

(s)
	Distance

(m)
	Instantaneous Velocity

(m/s)

	0
	0
	0

	1
	5
	10

	2
	20
	20

	3
	45
	30

	4
	80
	40

	5
	125
	50


1. Using the time and distance data in the above chart, complete a dot motion graph of the falling object.
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2. Using the Time and distance data in the above graph, create a distance versus time graph of the falling object.
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Assessing the Lesson:

Formative Assessment

Reflecting Questions

1. Looking at the distance an object travels as it falls, what can be summarized regarding the rate at which objects fall?

2. Looking at the velocity at which an object falls, what can be said about the rate at which the velocity increases?

3. The initial velocity of the falling object was 0 m/s and a final velocity was 50 m/s after 5 seconds. Calculate the acceleration of the falling object? Evaluate this answer based on how it is related to the chart above.
4.
What is the pattern that you see in the dot motion diagram and how is it related to velocity and acceleration?

SOUTH CAROLINA SUPPORT SYSTEM INSTRUCTIONAL GUIDE

	Content Area:  Science
	Science Inquiry Skills-These standards should be addressed during the first few weeks of school and revisited throughout each unit.                                                   Physical Science

	Recommended  Days of Instruction:  1 
	(one day equals 90 min)

	Standard(s) addressed:  PS–5 The student will demonstrate an understanding of the nature of forces and motion.


	

	Forces and Motion

	Indicator
	Recommended Resources
	Suggested Instructional Strategies
	Assessment Guidelines

	PS–5.5 
Explain how acceleration due to gravity affects the velocity of an object as it falls.

	SC Science Standards Support Guide

https://www.ed.sc.gov/apps/cso/standards/supdocs_hs.cfm?

Adopted Physical Science Textbook (see appendix for correlations)
http://www.teachersdomain.org/resource/phy03.sci.phys.mfw.galileoexp/ 

Suggested Data Streaming Video

Science Investigations Physical Science: Investigating Motion, Forces and Energy

Physics of Roller Coaster Forces

Basics of Physics: Exploring Gravity

1993 United Learning
	Module 5-5
Lesson A
Investigating Falling Motion


	Assessment Guidelines:
The objective of this indicator is to explain how acceleration due to gravity affects the velocity of an

object as it falls, therefore, the primary focus of assessment should be to construct a cause and effect

model showing how acceleration due to gravity affects the velocity and displacement of an object in freefall.

For general assessment purposes acceleration due to gravity may be given as 10 m/s/s (10 m/s2).

In addition to explain, assessments may require that students:

· Illustrate in words, 


	Indicator
	Recommended Resources
	Suggested Instructional Strategies
	Assessment Guidelines

	
	Program explores gravity through demonstration and activities.

16:20


	
	pictures, or diagrams how velocity and displacement change as an object falls;

· Summarize how velocity and displacement change as an object falls;

· Interpret diagrams of objects in freefall.


_

SESSION: 17 PAGE: 11 11/12/101 12:58 
_C

CY04F302
_virginia/JOB_537591g11/DIV_g11ctest

CY05F407

_ 
CY03G407

_C
Standard: The student will demonstrate an understanding of the nature of forces and motion.








Indicator:  Explain how acceleration due to gravity affects the velocity of an object as it falls.








Other Indicators Addressed: PS- 1.5, 5.1, 5.2, 5.3, 5.4
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