
 

Reading Activity ~ Lsn 5-8 And 5-10.Docx Updated:  18-Nov-15 Page 1 of 7 

DDEEVVIILL PPHHYYSSIICCSS  
BBAADDDDEESSTT  CCLLAASSSS  OONN  CCAAMMPPUUSS  

GIANCOLI READING ACTIVITY 

Sections 5-8 and 5-10 

1. Big Idea(s): 

a. Objects and systems have properties such as mass and charge. Systems may have internal structure. 

b. Fields existing in space can be used to explain interactions. 

c. The interactions of an object with other objects can be described by forces. 

d. Interactions between systems can result in changes in those systems. 

2. Enduring Understanding(s): 

a. The internal structure of a system determines many properties of the system. 

b. Objects and systems have properties of inertial mass and gravitational mass that are experimentally 

verified to be the same and that satisfy conservation principles. 

c. A field associates a value of some physical quantity with every point in space. Field models are 

useful for describing interactions that occur at a distance (long-range forces) as well as a variety of 

other physical phenomena. 

d. A gravitational field is caused by an object with mass. 

e. All forces share certain common characteristics when considered by observers in inertial reference 

frames. 

f. Classically, the acceleration of an object interacting with other objects can be predicted by using a⃗ =
F⃗⃗ 

m
 . 

g. At the macroscopic level, forces can be categorized as either long-range (action-at-a-distance) forces 

or contact forces. 

h. Certain types of forces are considered fundamental. 

i. The acceleration of the center of mass of a system is related to the net force exerted on the system, 

where a⃗ =
∑F⃗⃗ 

m
 . 

3. Essential Knowledge(s): 

a. A system is an object or a collection of objects. Objects are treated as having no internal structure. 

i. A collection of particles in which internal interactions change little or not at all, or in which 

changes in these interactions are irrelevant to the question addressed, can be treated as an 

object. 

b. Inertial mass is the property of an object or a system that determines how its motion changes when it 

interacts with other objects or systems. 

c. Gravitational mass is the property of an object or a system that determines the strength of the 

gravitational interaction with other objects, systems, or gravitational fields. 
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i. The gravitational mass of an object determines the amount of force exerted on the object by a 

gravitational field. 

ii. Near the Earth’s surface, all objects fall (in a vacuum) with the same acceleration, regardless of 

their inertial mass. 

d. A vector field gives, as a function of position (and perhaps time), the value of a physical quantity 

that is described by a vector. 

i. Vector fields are represented by field vectors indicating direction and magnitude. 

ii. When more than one source object with mass or electric charge is present, the field value can be 

determined by vector addition. 

e. A gravitational field g⃗  at the location of an object with mass m causes a gravitational force of 

magnitude mg to be exerted on the object in the direction of the field. 

i. On the Earth, this gravitational force is called weight. 

ii. The gravitational field at a point in space is measured by dividing the gravitational force exerted 

by the field on a test object at that point by the mass of the test object and has the same 

direction as the force. 

iii. If the gravitational force is the only force exerted on the object, the observed free-fall 

acceleration of the object (in meters per second squared) is numerically equal to the magnitude 

of the gravitational field (in newtons/kilogram) at that location. 

f. An observer in a particular reference frame can describe the motion of an object using such 

quantities as position, displacement, distance, velocity, speed, and acceleration. 

i. Displacement, velocity, and acceleration are all vector quantities. 

ii. Displacement is change in position. Velocity is the rate of change of position with time. 

Acceleration is the rate of change of velocity with time. Changes in each property are expressed 

by subtracting initial values from final values. 

iii. A choice of reference frame determines the direction and the magnitude of each of these 

quantities. 

g. Forces are described by vectors. 

i. Forces are detected by their influence on the motion of an object. 

ii. Forces have magnitude and direction. 

h. A force exerted on an object is always due to the interaction of that object with another object. 

i. The acceleration of an object, but not necessarily its velocity, is always in the direction of the 

net force exerted on the object by other objects. 

i. If an object of interest interacts with several other objects, the net force is the vector sum of the 

individual forces. 

j. Free-body diagrams are useful tools for visualizing forces being exerted on a single object and 

writing the equations that represent a physical situation. 

i. An object can be drawn as if it was extracted from its environment and the interactions with the 

environment identified. 

ii. A force exerted on an object can be represented as an arrow whose length represents the 

magnitude of the force and whose direction shows the direction of the force. 
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iii. A coordinate system with one axis parallel to the direction of the acceleration simplifies the 

translation from the free-body diagram to the algebraic representation. physics 2 

k. Gravitational force describes the interaction of one object that has mass with another object that has 

mass. 

l. Electric force results from the interaction of one object that has an electric charge with another 

object that has an electric charge. 

m. A magnetic force results from the interaction of a moving charged object or a magnet with other 

moving charged objects or another magnet. 

n. Gravitational forces are exerted at all scales and dominate at the largest distance and mass scales. 

o. Electromagnetic forces are exerted at all scales and can dominate at the human scale. 

p. The strong force is exerted at nuclear scales and dominates the interactions of nucleons. 

q. The linear motion of a system can be described by the displacement, velocity, and acceleration of its 

center of mass. 

r. The acceleration is equal to the rate of change of velocity with time, and velocity is equal to the rate 

of change of position with time. 

i. The acceleration of the center of mass of a system is directly proportional to the net force 

exerted on it by all objects interacting with the system and inversely proportional to the mass of 

the system. 

ii. Force and acceleration are both vectors, with acceleration in the same direction as the net force. 

4. Learning Objective(s): 

a. The student is able to design an experiment for collecting data to determine the relationship between 

the net force exerted on an object, its inertial mass, and its acceleration. 

b. The student is able to apply F⃗ = mg⃗  to calculate the gravitational force on an object with mass m in 

a gravitational field of strength g in the context of the effects of a net force on objects and systems. 

c. The student is able to apply 𝐺
M

r2
 to calculate the gravitational field due to an object with mass M, 

where the field is a vector directed toward the center of the object of mass M. 

d. The student is able to express the motion of an object using narrative, mathematical, and graphical 

representations. 

e. The student is able to design an experimental investigation of the motion of an object. 

f. The student is able to analyze experimental data describing the motion of an object and is able to 

express the results of the analysis using narrative, mathematical, and graphical representations. 

g. The student is able to represent forces in diagrams or mathematically using appropriately labeled 

vectors with magnitude, direction, and units during the analysis of a situation. 

h. The student is able to analyze a scenario and make claims (develop arguments, justify assertions) 

about the forces exerted on an object by other objects for different types of forces or components of 

forces. 

i. The student is able to describe a force as an interaction between two objects and identify both 

objects for any force. 

j. The student is able to make claims about the force on an object due to the presence of other objects 

with the same property: mass, electric charge. 
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k. The student is able to predict the motion of an object subject to forces exerted by several objects 

using an application of Newton’s second law in a variety of physical situations with acceleration in 

one dimension. 

l. The student is able to reexpress a free-body diagram representation into a mathematical 

representation and solve the mathematical representation for the acceleration of the object. 

m. The student is able to create and use free-body diagrams to analyze physical situations to solve 

problems with motion qualitatively and quantitatively. 

n. The student is able to create and use free-body diagrams to analyze physical situations to solve 

problems with motion qualitatively and quantitatively. 

o. The student is able to articulate situations when the gravitational force is the dominant force and 

when the electromagnetic, weak, and strong forces can be ignored. 

p. The student is able to connect the strength of the gravitational force between two objects to the 

spatial scale of the situation and the masses of the objects involved and compare that strength to 

other types of forces. 

q. The student is able to connect the strength of electromagnetic forces with the spatial scale of the 

situation, the magnitude of the electric charges, and the motion of the electrically charged objects 

involved. 

r. The student is able to identify the strong force as the force that is responsible for holding the nucleus 

together. 

s. The student is able to use representations of the center of mass of an isolated two-object system to 

analyze the motion of the system qualitatively and semi-quantitatively. 

t. The student is able to make predictions about the motion of a system based on the fact that 

acceleration is equal to the change in velocity per unit time, and velocity is equal to the change in 

position per unit time. 

u. The student is able to evaluate using given data whether all the forces on a system or whether all the 

parts of a system have been identified. 

v. The student is able to create mathematical models and analyze graphical relationships for 

acceleration, velocity, and position of the center of mass of a system and use them to calculate 

properties of the motion of the center of mass of a system. 

5. Read section 5-8 in your textbook. 

6. Use the Cornell Notes system to take notes on the lesson material.  You have the following options: 

a. You can print multiple copies of one of the forms on the following pages of this document and 

handwrite your notes. 

b. You can use the MS Word form supplied below and type your notes. 

i. You can then print your work and submit a hardcopy, or 

ii. You can upload the assignment to FOCUS.  If you choose this option, you must use a filename 

in the format, “LastnameFirstinitialPerXAsgnmtName”.  For example, “SmithKPer4ReadActT9-

3.doc” 

c. You can take notes on notebook paper using the Cornell Notes format and submit the hardcopy. 

7. You must include the following items: 

a. Satellite motion 
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b. Weightlessness 

c. Apparent weight 

d. Free fall 

e. Apparent weightlessness 

f. Fundamental forces in nature 

i. Gravitational force 

ii. Electromagnetic force 

iii. Strong nuclear force 

iv. Weak nuclear force 

v. Electroweak force 

g. Grand Unified Theory (don’t get too detailed, just the GUTs of it) 

8. When using this form, remember the Five R’s of Notetaking: 

a. Record – the most important or emphasized information 

b. Reduce – and synthesize information wherever possible, making it as concise as you can 

c. Recite – read your notes out loud 

d. Reflect – and consider how this information is connected to your personal experiences and what you 

already know 

e. Review – look over your notes more than once 

9. Answers may be typed or neatly printed.   

10. Note:  The following computer skills should be practiced: 

a. Use Microsoft Equation to type any equations. 

b. A reading assignment may contain drawings that would be useful in your notes.  If you have 

scanning capability, you should practice scanning pictures and inserting them into documents.  

As you prepare for college, you should consider investing in a desktop printer-scanner-copier.  

Just remember that for formal reports you have to cite any images that you insert into your 

document.  You don’t have to cite scanned images for this exercise unless you use a source other 

than the textbook. 

c. Drawings may be freehand, but try to make use of the ‘Shapes’, ‘Insert Picture’ or ‘Insert 

Clipart” functions of MS Word. 
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CORNELL NOTES and the 5 R’s 
Record – the most important or emphasized information 
Reduce – and synthesize information wherever possible, making it as concise 

as you can 
Recite – read your notes out loud 
Reflect – and consider how this information is connected to your personal 

experiences and what you already know 
Review – look over your notes more than once 
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