
AP Physics Learning Objectives for Unit 2: Planar Kinematics 

Physics C – Lab Physics 1 – Lab 

 1. Design an experimental investigation of the motion 

of an object.  

2. Analyze experimental data describing the motion 

of an object and express the results of the analysis 

using narrative, mathematical, and graphical 

representations. 

Physics C – Vector Kinematics Physics 1 – Vector Kinematics 

1. Add, subtract, and resolve displacement and 

velocity vectors, to: 

(a) Determine components of a vector along two 

specified, mutually perpendicular axes. 

(b) Determine the net displacement of a particle 

or the location of a particle relative to another. 

(c) Determine the change in velocity of a particle or 

the velocity of one particle relative to another.  

2. Understand the general motion of a particle in two 

dimensions to, given functions x(t) and y(t) which 

describe this motion, determine the components, 

magnitude, and direction of the particle’s velocity 

and acceleration as functions of time. 

1. Express the motion of an object using narrative, 

mathematical, and graphical representations. 

2. Make predictions about the motion of a system 

knowing that acceleration is equal to the change in 

velocity per unit time, and velocity is equal to the 

change in position per unit time. 

3. Create mathematical models and analyze 

graphical relationships for acceleration, velocity, and 

position of an object and use them to calculate 

properties of the motion of an object. 

 

Physics C – Projectile Motion Physics 1 – Projectile Motion 

1. For the motion of projectiles in a uniform 

gravitational field, write down expressions for the 

horizontal and vertical components of velocity and 

position as functions of time, and sketch or identify 

graphs of these components. 

2. Use the expressions for the motion of projectiles in a 

uniform gravitational field to analyze the motion of a 

projectile that is projected with an arbitrary initial 

velocity. 

1. Express the motion of an object using narrative, 

mathematical, and graphical representations. 

2. Make predictions about the motion of a system 

knowing that acceleration is equal to the change in 

velocity per unit time, and velocity is equal to the 

change in position per unit time. 

3. Create mathematical models and analyze 

graphical relationships for acceleration, velocity, and 

position of an object and use them to calculate 

properties of the motion of an object. 

Physics C – Circular Motion Physics 1 – Circular Motion 

1. For a particle in uniform circular motion, relate the 

radius of the circle and the speed or rate of 

revolution of the particle to the magnitude of the 

centripetal acceleration. 

2. For a particle in uniform circular motion, describe 

the direction of the particle’s velocity and 

acceleration at any instant during the motion. 

3. For a particle in uniform circular motion, determine 

the components of the velocity and acceleration 

vectors at any instant, and sketch or identify graphs 

of these quantities. 

1. Express the motion of an object using narrative, 

mathematical, and graphical representations. 

2. Make predictions about the motion of a system 

knowing that acceleration is equal to the change in 

velocity per unit time, and velocity is equal to the 

change in position per unit time. 

3. Create mathematical models and analyze 

graphical relationships for acceleration, velocity, and 

position of an object and use them to calculate 

properties of the motion of an object. 

Physics C – Relative Motion Physics 1 – Relative Motion 

1. Analyze the uniform motion of an object relative to 

a moving medium such as a flowing stream. 

2. Analyze the motion of particles relative to a frame 

of reference that is accelerating horizontally or 

vertically at a uniform rate. 
 

1. Express the motion of an object using narrative, 

mathematical, and graphical representations. 

2. Make predictions about the motion of a system 

knowing that acceleration is equal to the change in 

velocity per unit time, and velocity is equal to the 

change in position per unit time. 

3. Create mathematical models and analyze 

graphical relationships for acceleration, velocity, and 

position of an object and use them to calculate 

properties of the motion of an object. 

 


