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Ganado Unified School District 
(PHYSICS/11-12) 

PHYSICS Semester 1 Pacing Guide SY 2016-2017 
Timeline & 
Resources 

AZ College and Career Readiness 

Standard 

Essential Question 

(HESS Matrix) 

Learning Goal  Vocabulary 

(Content/Academic) 

1   Measurement & units  

2 STRAND 5 PHYSICAL SCIENCE 

Concept 2: Motions an Forces PO1 

Determine rate of change of a quantity 

(velocity) 

What is position?  What 

is a “rate”?  What is 

meant by “rate of 

change”? Where ire rates 

encountered in real life? 

The student will explain the 

concept of velocity and calculate 

velocity given distance and time 

Velocity,  

acceleration, 

change, position, 

distance 

3 STRAND 5 PHYSICAL SCIENCE 

Concept 2: Motions an Forces PO1 

Determine rate of change of a quantity 

(velocity) PO2 Analyze relationships 

among position, velocity, acceleration, 

and time graphically and 

mathematically. 

How does the slope of 

its velocity graph 

indicate the acceleration 

of an object? 

The student will explain the 

concept of acceleration and 

calculate acceleration, velocity, 

distance or time given 2 of the 

three variables. 

Velocity,  acceleration, 

change, position, 

distance, slope 

4 STRAND 5 PHYSICAL SCIENCE 

Concept 2: Motions an Forces PO1 

Determine rate of change of a quantity 

(velocity) PO2 Analyze relationships 

among position, velocity, acceleration, 

and time graphically and 

mathematically. 

How does the slope of 

its velocity graph 

indicate the acceleration 

of an object? 

The student will explain the 

concept of acceleration and 

calculate acceleration, velocity, 

distance or time given 2 of the 

three variables. 

 

5 PO6 Analyze the two-dimensional 

motion of objects using vectors and 

their components. 

How does a scalar 

quantity differ from a 

vector quantity?  Why 

can we not simply add 

The student will add velocities and 

accelerations vectorially, 

mathematically for right-angle 

Component, resultant, 

vectorial addition, sine, 

cosine, tangent 
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vector components to get 

their sums when 

analyzing motion in two 

directions? 

vectors and with the drawing-

board for oblique vectors. 

6 PO6 Analyze the two-dimensional 

motion of objects using vectors and 

their components. 

How does a scalar 

quantity differ from a 

vector quantity?  Why 

can we not simply add 

vector components to get 

their sums when 

analyzing motion in two 

directions? 

The student will add velocities and 

accelerations vectorially, 

mathematically for right-angle 

vectors and with the drawing-

board for oblique vectors. 

Component, resultant, 

vectorial addition, sine, 

cosine, tangent 

7 PO7 Give an example that shows the 

independence of the vertical and 

horizontal components of projectile 

motion.  

What shape is traced out 

by an object in projectile 

motion?  What two 

factors affect the range 

of a projectile? Which 

pair of initial angles will 

yield the same range for 

a projectile of a given 

velocity?  Which initial 

angle always gives the 

maximum range for a 

given velocity? 

The Student will calculate the 

range, time in air, and altitude of a 

projectile given its initial velocity, 

or calculate any component of its 

initial velocity given enough of its 

dependent variables. 

Projectile, intital 

velocity, range, hang-

time, altitude, satelites 

8 PO7 Give an example that shows the 

independence of the vertical and 

horizontal components of projectile 

motion. 

What shape is traced out 

by an object in projectile 

motion?  What two 

factors affect the range 

of a projectile? Which 

pair of initial angles will 

yield the same range for 

a projectile of a given 

velocity?  Which initial 

angle always gives the 

The Student will calculate the 

range, time in air, and altitude of a 

projectile given its initial velocity, 

or calculate any component of its 

initial velocity given enough of its 

dependent variables. 

Projectile, intital 

velocity, range, hang-

time, altitude, satelites 
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maximum range for a 

given velocity? 
9 All of the above  Midterm Prep and exam  
     
10 PO 3 Explain how Newton’s 1st Law 

applies to objects at rest or moving at 

constant velocity.   

What is inertia?  What is 

mass?  What is weight?  

What is the difference 

between mass and 

weight? 

Newton’s Laws Mass, inertia, force, 

weight, net force, 

equilibrium. 

11 PO 4 Using Newton’s 2nd Law of 

Motion , analyze the relationships 

among the net force acting on a body, 

the mass of the body and the resulting 

acceleration graphically and 

mathematically.  PO 13 Analyze the 

impulse required to produce a change in 

momentum. 

What is the sum of 

forces on a stationary 

object?  What is the sum 

of forces on an object 

which is traveling at 

constant velocity?  What 

is the role of friction?  

Newton’s Laws Force, Friction, free 

fall, pressure 

12 PO 5 Use Newton’s 3rd Law to explain 

forces as interactions between bodies 

.PO 3 Explain how Newton’s 1st Law 

applies to objects at rest or moving at 

constant velocity.   

If the action and reaction 

between an accelerating 

car and the Earth are 

equal, why does only the 

car seem to accelerate? 

Newton’s Laws Action, reaction,  

13 PO 13 Analyze the impulse required to 

produce a change in momentum. 

What is required to 

change momentum?  

How does the time 

requires for a change in 

momentum relate to 

acceleration? 

momentum Momentum, impulse 

time. 

14 . PO 13 Analyze the impulse required to 

produce a change in momentum   

What is required to 

change momentum?  

How does the time 

requires for a change in 

momentum relate to 

acceleration? 

momentum Momentum, impulse 

time. 
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15 Strand 5 Concept 3 PO 1 Describe the 

following ways that energy is stored in 

a system. 

How many forms of 

energy can you name?  

describe each of the 

these forms as either 

kinetic or potential 

energy.  What is the 

difference between work 

and power? Who can do 

more work, and NFL 

lineman or a ballerina?  

Which of the two can 

produce more power? 

Energy, work & power; science 

fair project 

Work, energy, potential 

energy, kinetic energy 

power 

16 Strand 5 Concept 3 PO 1 Describe the 

following ways that energy is stored in 

a system. 

How many forms of 

energy can you name?  

describe each of the 

these forms as either 

kinetic or potential 

energy.  What is the 

difference between work 

and power? Who can do 

more work, and NFL 

lineman or a ballerina?  

Which of the two can 

produce more power? 

Energy work and power, and 

Science Fair Project 

Work, energy, potential 

energy, kinetic energy 

power 

17 Strand 5 Concept 3 PO 1 Describe the 

following ways that energy is stored in 

a system. 

How many forms of 

energy can you name?  

describe each of the 

these forms as either 

kinetic or potential 

energy.  What is the 

difference between work 

and power? Who can do 

more work, and NFL 

lineman or a ballerina?  

Energy work and power, and 

Science Fair Project Science Fair 

Project 

Work, energy, potential 

energy, kinetic energy 

power 
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Which of the two can 

produce more power? 
18 Final Exam Prep and test.  Final Exam & Science Fair Project  

 
 
 
 

 

Ganado Unified School District 
(PHYSICS/11-12) 

PHYSICS Semester 2 PACING Guide SY 2014-2015 
Timeline & 
Resources 

AZ College and Career Readiness 

Standard 

Essential Question 

(HESS Matrix) 

Learning Goal  Vocabulary 

(Content/Academic) 

1 Strand 5 Physical Science, Concept 2 

Motions and Forces, PO8 Analyze the 

general relationship[s between force, 

acceleration and motion for an object 

undergoing uniform circular motion. 

How does moving 

inboard or outboard on a 

merry go round affect 

you rotational velocity?  

Your linear velocity? 

Circular motion Rotational velocity, 

angular acceleration, 

linear (tangential) 

velocity, centripetal 

acceleration 
2 Strand 5 Physical Science, Concept 2 

Motions and Forces, PO8 Analyze the 

general relationship[s between force, 

acceleration and motion for an object 

undergoing uniform circular motion. 

What is the difference 

between centripetal 

force and centrifugal 

“force”? 

Circular motion  

3 No standard for these topics  Centre of gravity, torque, 

rotational inertia, angular 

momentum 

Center of mass/gravity, 

stability, torque, 

rotational inertia, 

angular momentum 
4 STRAND 5, Concept 2, PO11, Using 

Law of Universal Gravitation, predict 

how gravitational force will change 

How does the 

gravitational force 

between two objects 

Universal Gravitation Inverse-square law, 

perturbation 
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when the distance between two masses 

changes or the mass of one of them 

changes 

change if we vary the 

distance or mass of  one 

or both of them?  Can 

Gravity be blamed for 

people falling in love? 
5 STRAND 5, Concept 2, PO11, Using 

Law of Universal Gravitation, predict 

how gravitational force will change 

when the distance between two masses 

changes or the mass of one of them 

changes 

What is the gravitational 

force between you and 

your tablemate?  

Between the Earth and 

the Moon?  Between you 

and the Earth?  How 

your weight calculated 

using Universal 

Gravitation compare to 

your weight calculated 

using Newton’s Second 

Law? How does a black 

hole work? 

Universal Gravitation Inverse-square law, 

perturbation, black 

holes 

6 No standard for this topic  Orbits Ellipse, Focus, foci, 

Kepplers Laws, escape 

speed of Earth 
7 No Standard for this Topic If you take off on a 

spacetrip at some 

percentage of the speed 

of light, how many years 

will pass on Earth for 

every one you are gone? 

Einstein’s Special Relativity Relative motion, light 

speed, postulates, time 

dilation 

8 STRAND 5 Physical Science, Concept 

1: Structure and Properties of Matter. 

PO 6 Describe the following features 

and components of the atom: protons, 

neutrons, electrons, mass, number and 

type of particles, structure, 

organization. 

What make carbon, 

carbon?  What makes 

gold, gold? 

The atomic nature of matter, solids Atoms, molecules. 

Compound, mixture, 

proton, neutron, 

electron, isotope, 

atomic number, ion, 

phases of matter, 

density, elasticity 



 

Ganado USD-PACING GUIDE (Physics)                                                                                                                                                             Page 7 

9 STRAND 5 Physical Science, Concept 

1: Structure and Properties of Matter. 

PO 6 Describe the following features 

and components of the atom: protons, 

neutrons, electrons, mass, number and 

type of particles, structure, 

organization. 

How does pressure vary 

with depth?  How does a 

hydraulic braking 

system work 

Liquids Pressure, buoyancy, 

buoyant force, 

Archimedes’ principle, 

Pascal’s Principle 

 STRAND 5 Physical Science, Concept 

5:  Interactions of Energy and Matter. 

PO 5 Apply kinetic molecular theory to 

behavior of matter (gas laws) 

How does a wing 

generate lift?  Why do 

we put tires on the roofs 

of our trailers? 

Gasses Barometer, Boyle’s 

law, Bernoulli’s 

Principle 

10 STRAND 5 Physical Science, Concept 

3:  Conservation of Energy and Increase 

in Disorder.  PO6 Distinguish between 

heat and temperature.  PO7 Explain 

how molecular motion is related to 

temperature and phase changes. 

What is the difference 

between heat and 

temperature?  How do 

we quantify the energy 

content of food? 

Heat Temperature, heat, 

thermal equilibrium, 

specific heat capacity, 

conduction, convection, 

radiation. 

11 STRAND 5 Physical Science, Concept 

3:  Conservation of Energy and Increase 

in Disorder.  PO6 Distinguish between 

heat and temperature.  PO7 Explain 

how molecular motion is related to 

temperature and phase changes. 

How many calories does 

it take to melt a kilogram 

of ice?  How much heat 

is removed when one 

gram of water 

evaporates? 

Phase Change Evaporation, 

condensation boiling, 

freezing, regelation 

12 PO 3 Recognize that heat is conserved 

in a closed system.  PO5 Analyze the 

relationship between energy transfer 

and disorder in the Universe (2nd Law) 

How does a refrigerator 

work?  Why is it cool in 

Flagstaff when it’s hot in 

Phoenix?  How might 

the Universe die?  Why 

does evolution by 

natural not violate the 

2nd Law of 

Thermodynamics? 

Thermodynamics Absolute zero, 1st Law 

of Thermodynamics, 

2nd Law of 

Thermodynamics, 

Adiabatic Process, Heat 

engine, entropy 

13 PO 3 Recognize that heat is conserved 

in a closed system.  PO5 Analyze the 

How does a refrigerator 

work?  Why is it cool in 

Thermodynamics Absolute zero, 1st Law 

of Thermodynamics, 
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relationship between energy transfer 

and disorder in the Universe (2nd Law) 

Flagstaff when it’s hot in 

Phoenix?  How might 

the Universe die?  Why 

does evolution by 

natural not violate the 

2nd Law of 

Thermodynamics? 

2nd Law of 

Thermodynamics, 

Adiabatic Process, Heat 

engine, entropy 

14 Concept 5: Interactions of Energy and 

Matter PO2: Describe the following 

characteristics of waves:  wavelength, 

frequency, period, amplitude 

How do wavelength and 

period relate?   What is 

sound?  What is music?  

What is the wavelength 

of a 440 Hz concert A 

note?  

Waves (sound) Wavelength, period, 

amplitude, sine wave, 

unit circle, Hertz 

15 Concept 5: Interactions of Energy and 

Matter PO2: Describe the following 

characteristics of waves:  wavelength, 

frequency, period, amplitude 

What is the Doppler 

Shift?  What does it do 

to sound waves?  What 

does it do to light 

waves?  How did it 

reveal the Big Bang?   

Waves (light) Wavelength, period, 

amplitude, sine wave, 

unit circle, Hertz, 

electromagnetic 

spectrum, radio, 

infrared, visible, 

ultraviolet, x-ray. 
16 Wrap up and final prep All of the above All of the above All of the above? 
17 FINALS  All of the above.  
18     

 
 
 
 
 
 


