
PISCATAWAY TOWNSHIP SCHOOLS 

COURSE SYLLABUS 2017-18 
  

Course Title:   AP Physics 

Textbook:        Physics for Scientists and Engineers, Knight 

Teacher:          Ms. Elizabeth Eibling 

  eeibling@pway.org 

                     http://phs.piscatawayschools.org/staff_websites/science/eibling__elizabeth/ 

 

Course description: 

Full year course: Grades 11 and 12, 6.0 credits 
  

The AP Physics course is a full year course encompassing the College Board requirements for Physics 

C for both Mechanics and Electricity & Magnetism. Students are expected to have completed the Honors 

level first year Physics course, or the Academic Physics course (but only with the recommendation of the 

Academic Physics instructor.) Students should be enrolled in a Calculus course, or be prepared to 

demonstrate sufficient calculus knowledge. Mechanics represents approximately the first half of the 

course. Electricity and Magnetism represent the second half of the course. The course is scheduled for 4 

single and one double period (for laboratory work) per week. Because our school year extends through 

most of June, some hands-on lab work will take place after the AP exam, but most will be interspersed 

throughout the course where appropriate. All students must bring in a binder to keep in class. This binder 

will be a safe place to hold all past assignments, notes, and labs. As we get closer to the AP test, this 

binder will be a highly valuable tool to study from. It is also suggested that you purchase an AP review 

book for additional practice during the year, and before the test.  

 

Course Schedule: Scope and sequence 

Approximate 

Time Frame 
Topic 

First Semester: 

10 Days 
1D Motion and Vectors 

1) Understand the general relationships among position, velocity, and acceleration for the 

motion of a particle along a straight line, so that: 

a) Given a graph of position as a function of time, they can recognize in what time intervals 

velocity or acceleration is positive, negative or zero, and can sketch a graph of velocity 

as a function of time. 

b) Given a graph of velocity as a function of time, they can recognize in what time intervals 

acceleration is positive, negative or zero, and can sketch graphs of position and 

acceleration as functions of time. 
 

2) Understand the special case of motion with constant acceleration so that they can: 

a) Write down expressions for velocity and position as functions of time, and identify or 

sketch the graphs of these quantities. 

b) Use the equations 

v = vo + at 

x = xo + vot + ½ at^2 

vf^2 = vo^2 +2a(x - xo) 

c) to solve problems in one-dimensional motion with constant acceleration. 
 

 

http://phs.piscatawayschools.org/staff_websites/science/eibling__elizabeth/


3) Deal with displacement and velocity vectors so that they can: 

a) Relate velocity, displacement, and time for motion with constant velocity. 

b) Calculate the component of a vector along a specified axis, or resolve a vector into 

components along two specified mutually perpendicular axes. 

c) Add vectors in order to find the net displacement of a particle that undergoes successive 

straight line displacements. 

d) Subtract displacement vectors in order to find the location of one particle relative to 

another, or calculate the average velocity of a particle. 

e) Add or subtract velocity vectors in order to calculate the velocity. 

7 Days Two Dimensional Motion 

1. Understand the general motion of projectiles in a uniform gravitational field so that they can: 

a) Write down expressions for the horizontal and vertical components of velocity and 

position as functions of time, and sketch or identify graphs of there components. 

b) Use these expressions in analyzing the motion of a projectile that is projected above 

level ground with a specified initial velocity. 

     

2. Understand the uniform circular motion of a particle so they can: 

c) Relate the radius of the circle and the speed or rate of revolution of the particle to the 

magnitude of the centripetal acceleration. 

d) Describe the direction of the particle’s velocity and acceleration at any instant during the 

motion. 

e) Determine the components of the velocity 

11 Days Newtonian Mechanics 

1) Analyze situations in which a particle remains at rest, or moves with constant velocity, under 

the influence of several forces. 
 

2) Understand the relationship between the force that acts on a body and the resulting change 

in the body’s velocity so they can: 

a) Calculate, for a body moving in one direction, the velocity change that results when a 

constant force F acts over a specified time interval. 

b) Determine, for a body moving in a plane whose velocity vector undergoes a specified 

change over a specified time interval the average force that acted on the body. 
 

3) Understand how Newton’s Second Law, F = ma, applies to a body subject to forces such as 

gravity, the pull of strings, or contact forces, so they can: 

a) Draw a well labeled diagram showing all real forces that act on the body. 

b) Write down the vector equation that results from applying Newton’s Second Law to the 

body, and take the components of this equation along appropriate axes. 
 

4) Analyze situations in which a body moves with a specified acceleration under the influence of 

one or more forces so that they can determine the magnitude and direction of the net force, 

or some of the 2 forces that make up the net force, in situations such as the following: 

a) Motion up or down with constant acceleration 

b) Motion in a horizontal circle 

c) Motion in a vertical circle 
 

5) Understand the significance of the coefficient of friction so they can: 

a) Write down the relation between the normal and frictional forces on a surface. 

b) Analyze situations in which a body slides down a rough inclined plane or is pulled or 

pushed across a rough surface. 

c) Analyze static situations involving friction to determine under what circumstances a body 

will start to slip, or to calculate the magnitude of the force of static friction. 

 



6) Understand Newton’s Third Law so that, for a given force, they can identify the body on 

which the reaction force acts and state the magnitude and direction of this reaction. 
 

7) Apply Newton’s Third Law in analyzing the force of contact between two bodies that 

accelerate together along a horizontal or vertical line, or between two surfaces that slide 

across one another. 
 

8) Know that the tension is constant in a light string that passes over a massless pulley and 

should be able to use this fact in analyze the motion of a system of two bodies joined by a 

string. 

10 Days Conservation of Energy 

1) Understand the definition of work so they can: 

a) Calculate the work done by a specified constant force on a body that undergoes a 

specified displacement. 

b) Calculate the work when force and displacement ate not parallel. 

c) Relate the work done by a force to the area under a graph of force as a function of 

position, and calculate this work in the case where the force is a linear function of 

position. 
 

2) Understand the work-energy theorem so they can: 

a) Calculate the change in kinetic energy or speed that results from performing a specified 

amount of work on a body. 

b) Calculate the work performed by the net force, or by each of the forces that makes up the 

net force, on a body that undergoes a specified change in speed or kinetic energy. 

c) Apply the theorem to determine the change in a body’s kinetic energy and speed that 

results from the application of specified forces, or to determine the force that is required 

in order to bring a body to rest in a specified distance. 
 

3) Understand the concept of potential energy so they can: 

a) Write an expression for the force exerted by an ideal spring and for the potential energy 

stored in a stretched or compressed spring. 

b) Calculate the potential energy of a single body in a uniform gravitational field. 
 

4) Understand conservation of energy so they can: 

a) Identify situations in which mechanical energy is or is not conserved. 

b) Apply conservation of energy in analyzing the motion of bodies that are moving in a 

gravitational field and are subject to constraints imposed by strings or surfaces. 

c) Apply conservation of energy in analyzing the motion of bodies that move under the 

influence of springs. 
 

5) Understand the definition of power so they can: 

a) Calculate the power required to maintain the motion of a body with constant acceleration. 

b) Calculate the work performed by a force that supplies constant power, or the average 

power supplied by a force that performs a specified amount of work. 
 

6) Understand and be able to perform Vector Dot Products. 

8 Days Impulse and Momentum 

1) Understand impulse and linear momentum so they can: 

a) Relate mass, velocity, and linear momentum for a moving body, and calculate the total 

linear momentum of a system of bodies. 

b) Relate impulse to the change in linear momentum and the average force acting on a 

body. 

 

 



2) Understand linear momentum conservation so they can: 

a) Identify situations in which linear momentum, or a component of the linear momentum 

vector, is conserved. 

b) Apply linear momentum conservation to determine the final velocity when two bodies that 

are moving along the same line, or at right angles, collide and stick together, and 

calculate how much kinetic energy is lost in such a situation. 
 

3) Understand the concept of Center of Mass in order to properly apply conservation of 

momentum to extended bodies. 

11 Days Circular Motion and Universal Gravitation 

1) Circular Motion 

a) Define and differentiate between translational, circular, and rotational motion. 

b) Differentiate between tangential speed and angular velocity. 

c) Understand that a change in direction requires force and that the force must total mv2/r. 

d) Use free body diagrams to identify and calculate the forces causing circular motion. 

e) horizontal circular motion 

f) vertical circular motion. 
 

2) Know Newton’s Law of Gravitation so they can: 

a) Determine the force that one spherically symmetrical mass exerts on another. 

b) Determine the strength of the gravitational field at a specified point outside a spherically 

symmetrical mass. 
 

3) Understand the motion of a body in orbit under the influence of gravitational forces so they 

can: 

a) Recognize, for a circular orbit, that the motion does not depend on the body’s mass, 

describe qualitatively how the velocity, period of revolution, and centripetal acceleration 

depend upon the radius of the orbit, and derive expressions for the velocity and period of 

revolution in such an orbit. 

b) Apply conservation of angular momentum, for a general orbit, to determine the velocity 

and radial distance to any point in the orbit. 

c) Apply angular momentum conservation and energy conservation, for a general orbit, to 

relate the speeds of a body at the two extremes of an elliptical orbit. 

14 Days Rotational Motion and Torque 

1) Understand the concepts and quantities involved in rotary motion (angular position, speed, 

acceleration) 
 

2) Solve kinematics problems involving rotary motion. 
 

3) Understand the concept of torque so they can: 

a) Calculate the magnitude and sense of the torque associated with a given force. 

b) Calculate the torque on a rigid body due to gravity. 

c) Understand and apply the concept of center of mass. 
 

4) Analyze problems in statics so they can: 

a) State the conditions for translational and rotational equilibrium of a rigid body. 

b) Apply these conditions in analyzing the equilibrium of a rigid body under the combined 

influence of a number of coplanar forces applied at different locations. 
 

5) Understand angular momentum conservation so they can: 

a) Recognize the conditions under which the law of conservation is applicable and relate 

this law to one and two particle systems such as satellite orbits or the Bohr atom. 

Understand the motion of a body in orbit under the influence of gravitational forces so 

they can: 



i) Apply conservation of angular momentum, for a general orbit, to determine the 

velocity and radial distance to any point in the orbit. 

ii) Apply angular momentum conservation and energy conservation, for a general orbit, 

to relate the speeds of a body at the two extremes of an elliptical orbit. 

6 Days Simple Harmonic Motion 

1) Understand the kinematics of simple harmonic motion so they can: 

a) Sketch or identify a graph of displacement as a function of time, and determine from such 

a graph the amplitude, period and frequency of the motion. 

b) Identify points in the motion where the velocity is zero or achieves its maximum positive 

or negative value. 

c) State qualitatively the relation between acceleration and displacement in simple harmonic 

motion. 

d) Identify the points where the acceleration is zero or achieves its greatest positive or 

negative value. 

e) State and apply the relation between frequency and period for simple harmonic motion. 

f) State how the total energy of an oscillating system depends on the amplitude of the 

motion, sketch or identify a graph of kinetic or potential energy as a function of time, and 

identify the points in the motion where this energy is all potential or all kinetic. 
 

2) Apply their knowledge of simple harmonic motion to the case of mass on a spring, so they 

can apply the expression for the period of oscillation of a mass on a spring. 
 

3) Apply their knowledge of simple harmonic motion to the case of a pendulum, so they can: 

a) Apply the expression for the period of a simple pendulum. 

b) State what approximation must be made in deriving the period. 

Second Semester 

14 Days Electrostatic Fields and Forces 

1)  Understand the concept of electric field so they can: 

a)  Define it in terms of the force on a test charge. 

b)  Calculate the magnitude and direction of the force on a positive or negative charge 

placed in a specified field. 

c)  Given a diagram on which electric field is represented by flux lines, determine the 

direction of the field at a given point, identify locations where the field is strong and where 

it is weak, and identify where positive and negative charges must be present. 

d)  Analyze the motion of a particle of specified charge and mass in a uniform electric field. 
 

2)  Understand Coulomb’s Law and the principle of superposition so they can: 

a) Determine the force that acts between specified point charges, and describe the electric 

field of a single point charge. 

b) Use vector addition to determine the electric field produced by two or more point charges. 
 

3) Understand the nature of electric fields in and around conductors so they can: 

a) Explain the mechanics responsible for the absence of electric field inside a conductor, 

and why all excess charge must reside on the surface of the conductor. 

b)  Determine the direction of the force on a charged particle bought near an uncharged or 

grounded conductor. 
 

4) Describe and sketch a graph of the electric field inside and outside a charged conducting 

sphere. 
 

5) Understand induced charge and electrostatic shielding so they can describe qualitatively the 

process of charging by induction. 
 



6) Understand and apply Gauss’ Law so they can determine the electric field caused by an 

enclosed charge. 

7 Days Electrostatic Potential and Capacitance 

1) Understand the concept of electric potential so they can: 

a) Calculate the electric work done on a positive or negative charge that moves through a 

specified potential difference. 

b) Given a sketch of equipotentials for a charge configuration, determine the direction and 

approximate magnitude of the electric field at various positions. 

c) Apply conservation of energy to determine the speed of a charged particle that has been 

accelerated through a specified potential difference. 

d) Calculate the potential difference between two points in a uniform electric field, and state 

which is at a higher potential. 
 

2) Know the potential function for a point charge so they can determine the electric potential in 

the vicinity of one or more point charges. 
 

3) Describe and sketch a graph of the electric potential inside and outside a charged conducting 

sphere. 
 

4) Understand induced charge and electrostatic shielding so they can describe qualitatively the 

process of charging by induction. 
 

5) Know the definition of capacitance so they can relate stored charge and voltage for a 

capacitor. 
 

6) Understand energy storage in capacitors so they can: 

a) Relate voltage, charge, and stored energy for a capacitor. 

b) Recognize situations in which energy stored in a capacitor is converted to other forms. 
 

7) Understand the physics of the parallel- plate capacitor so they can: 

a) Describe the electric field inside the capacitor, and relate the strength of this field to the 

potential difference between the plates and plate separation. 

b) Determine how changes in dimension and/or dielectric will affect the value of the 

capacitance. 
 

8) Understand the behavior of capacitors connected in series or in parallel so they can: 

a) Calculate the equivalent capacitance of a series or parallel combination. 

b) Describe how stored charge is divided between two capacitors connected in parallel. 

c) Determine the ratio of voltages for two capacitors connected in series. 

13 Days Resistance and DC Circuits 

1) Understand the definition of electric current so they can relate the magnitude and direction of 

the current in a wire or ionized medium to the rate of flow of positive and negative charge. 
 

2) Understand conductivity, resistivity, and resistance so they can: 

a) Relate current and voltage for a resistor. 

b) Describe how the resistance of a resistor depends on its length and cross-sectional area.  

c) Apply the relations for the rate of heat production in a resistor. 
 

3) Understand the behavior of series and parallel combinations of resistors so they can: 

a) Identify on a circuit diagram resistors that are in series or in parallel. 

b) Determine the ratio of the voltage across resistors connected in series or the ratio of the 

currents through resistors connected in parallel. 

c) Calculate the equivalent resistance of two or more resistors connected in series or in 

parallel, or of a network of resistors that can be broken down into series and parallel 

combinations. 



d) Calculate the voltage, current, and power dissipation for any resistor in such a network of 

resistors connected to a single battery. 

e) Design a simple series-parallel circuit that produces a given current and terminal voltage 

for one specified component, and draw a diagram for the circuit using conventional 

symbols. 
 

4) Understand the properties of ideal and real batteries so they can calculate the terminal 

voltage of a battery of specified emf and internal resistance from which a known current is 

flowing. 
 

5) Apply Ohm’s Law and Kirchoff’s rules to direct current circuits in order to determine a single 

unknown current, voltage, or resistance. 
 

6) Understand the properties of voltmeters and ammeters so they can: 

a) State whether the resistance of each is high or low.  

b) Identify or show correct methods of connecting meters into circuits in order to measure 

current or voltage. 
 

7) Calculate the voltage or stored charge, under steady-state conditions, for a capacitor 

connected to a circuit consisting of a battery and resistors. 

a) Develop skill in analyzing the behavior of circuits containing several capacitors and 

resistors so they can determine voltages and currents immediately after a switch has 

been closed and also after steady-state conditions have been established. 

18 Days Electromagnetism 

1) Understand the force experienced by a charged particle in a magnetic field so they can: 

a) Calculate the magnitude and direction of the force in terms of q, v, and B, and explain 

why the magnetic force can perform no work. 

b) Deduce the direction of a magnetic field from information about the forces experienced by 

charged particles moving through that field. 

c) State and apply the formula for the radius of the circular path of a charge that moves 

perpendicular to a uniform magnetic field, and derive this formula from Newton’s Second 

Law and the magnetic force law. 

d) Describe the most general path possible for a charged particle moving in a uniform 

magnetic field and describe the motion of a particle that enters a uniform magnetic field 

moving with a specified initial velocity. 

e) Describe quantitatively under what conditions particles will move with constant velocity 

through crossed electric and magnetic fields. 
 

2) Understand the force experienced by a current in a magnetic field so they can: 

a) Calculate the magnitude and direction of the force on a straight segment of current-

carrying wire in a uniform magnetic field. 

b) Indicate the direction of the magnetic forces on a current-carrying loop of wire in a 

magnetic field, and determine how the loop will tend to rotate as a consequence of these 

forces. 
 

3) Understand the magnetic field produced by a long straight current-carrying wire so they can: 

a) Calculate the magnitude and direction of the magnetic field at a point in the vicinity of 

such a wire, using Ampere’s Law. 

b) Use superposition to determine the magnetic field produced by two long wires. 

c) Calculate the force of attraction or repulsion between two long current-carrying wires. 
 

4) Determine the magnetic field at a point in the vicinity of a non-straight current carrying wire, 

by integrating the Biot-Savart law for the particular geometry of the wire. 
 

5) Understand the concept of magnetic flux so they can calculate the flux of a uniform magnetic 



field through a loop of arbitrary orientation. 
 

6) Understand Faradays Law and Lenzs Law so they can: 

a) Recognize situations in which changing flux through a loop will cause an induced emf or 

current in the loop. 

b) Calculate the magnitude and direction of the induced emf and current in general cases of 

wire loops. 
 

7) Understand how Maxwell synthesized the understandings that had been achieved in Electro-

magnetic theory, closed some open issues and provided a comprehensive set of equations 

which describe electrostatics and magnetism, how the field interact and propogate at light 

speed. 

 

Materials Needed:  

● A 2-inch binder. 

● Dedicated physics notebook (to keep Webassign and notes in) 

● A variety of pencils and pens 

● Textbook 

● Calculator (Graphing Preferred) 
 

Classroom Procedures: 

Regarding safety in the laboratory: 

● At the beginning of class enter the room quietly and begin the do now.  

● When asked, you must wear safety goggles 

● Personal apparel should be appropriate for lab work (Wear closed toed shoes.) 

● Know what you are doing 

● Know the proper fire drill procedures and the locations of the fire exits and the emergency 

equipment 

● Report all accidents to the instructor, no matter how minor 

● Do not perform unauthorized experiments or use equipment and apparatus in a manner not 

specified by the instructor 

● Stay alert in the lab 

● Food and beverages are never allowed in the lab 

● Use extra caution when working with electrical equipment 

● Keep the work area clean and neat 

● Soap and water are available 

● Observe all of the Piscataway High School rules and regulations as noted in the official student 

handbook. 
 

Grading Distribution 

● Tests: 40% 

● Quizzes: 10%. Quizzes will be announced, and unannounced.  

● Lab Reports/Projects: 30% 

● Webassign Homework: 20%.  

All retake quizzes and rewrite labs must be completed within one week of the date they are handed 

back to the class.  

 



 

____________________________________________________________________ 

We have received, read, and understand the AP Physics Syllabus for Ms. Eibling’s class 

 

Student Name:_________________________________ ______ 

 

Student Email:________________________________________ 

 

 

Student Signature:_____________________________________ 

 

 

 

Parent Name(s):_______________________________________ 

 

 

Email(s):_____________________________________________ 

 

 

Phone:______________________________________________ 

 

 

 

Parent Signature:______________________________________ 

 

 

 

 



 

PISCATAWAY HIGH SCHOOL 

PHYSICS LAB SAFETY AGREEMENT 2017-2018 

  

Purpose:   

 Science is a hands-on laboratory class.  You will be doing many laboratory activities.  Safety in the 

science classroom is our first priority for students, teachers and parents.  To ensure a safe science 

classroom, a list of rules is provided to you in this safety contract. The rules must be followed each time 

you are performing a lab or activity.  

  

General Guidelines: 

1. Follow written and verbal instructions carefully. If you do not understand a direction, ask the 

instructor before proceeding. 

2. Never work alone. No student may work in the lab without a teacher present. 

3. Do not touch any equipment, chemicals until you are told to do so.  

4. No food or drink in the laboratory area. 

5. Use equipment as instructed. Unauthorized experiments are prohibited. 

6. Clean up after yourself and make sure the lab station is ready for the next group of students. 

7. Know the location and operating procedures for all safety equipment.  

8. Keep hands away from face, eyes, mouth and body when using chemicals. 

9. Be aware of how your clothing, hair and jewelry might inhibit your performance in the lab and 

cause safety concerns and make adjustments when necessary. 

10. Wear goggles when instructed to do so by your instructor. They must remain on the entire period 

or until you are told you may remove them. 

11. Never handle broken glass with your bare hands. Your instructor will help you clean the mess up. 

12. Use electrical equipment only as instructed by your teacher. Be especially careful with plugs and 

liquids, since they are the cause of most classroom electrocutions.  

13. Report any accidents IMMEDIATELY no matter how trivial it may seem.  Please don’t wait until 

after class to go to the nurse. 

  

  

Student Name:__________________________________________ 

 

 

Student Signature:_______________________________________ 

 

 

Parent/Guardian Signature:________________________________  

 

 

 


