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Graphing/Data 

Please be able to do the following for a position vs time graph: 

 Be able to find the initial Position of the object. 

 Given at least two points on a line, be able to find the slope. 

 Given a linear graph, be able to find the y-intercept 

 Given a linear graph, be able to find the equation for the line. 

 Given a curve, be able to tell when the object is moving to the right and when it is 

moving to the left.  

 Given a line or curve, be able to tell when the object is not moving, moving at a constant 

speed, or accelerating 

 Given a line or curve, be able to determine the meaning (including units) of the slope. 

 Given a graph, be able to create a velocity vs. time graph 

 Given data for position vs. time, be able to identify when an object is at rest, moving at a 

constant speed (to the right or left), or accelerating (speeding up or slowing down) 

Please be able to do the following for a velocity vs time graph: 

 Be able to find the initial velocity of the object 

 Given at least two points on a line, be able to find the slope. 

 Given a linear graph, be able to find the y-intercept 

 Given a linear graph, be able to find the equation for the line. 

 Given a graph, be able to tell when the object is moving to the right and when it is 

moving to the left.  

 Given a graph, be able to tell when the object is not moving, moving at a constant speed, 

or accelerating 

 Given a graph, be able to describe the meaning of the slope of the line or curve. 

 Given a graph, be able to calculate and describe the meaning of the area under the curve. 

 Given a graph and an initial position, be able to create a position vs. time graph. 

 Given a graph, be able to create an acceleration vs. time graph 

 Given data for velocity vs. time, be able to identify when an object is at rest, moving at a 

constant speed (to the right or left), or accelerating (speeding up or slowing down) 
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Topics: 

Kinematics 

Equations:    Df = Do + Vot + (1/2) at2  Vavg = (Δd/Δt) 

  a = (ΔV/Δt)    (Vf)2 – (Vo)2 = 2aΔd 

Given initial conditions, be able to manipulate the above equation to solve for a 

particular variable. 

Problems: 

Students will be given some of the following information and expected to solve for the 

remaining variables: 

Do, Df, Vo, Vf, a, t 

 Linear Motion Horizontally 

o Acceleration may change from problem to problem 

o Initial Position is often considered zero 

o Look for verbal hints such as “starts at/comes to rest” to fill in information. 

o Be able to obtain information for the mentioned variables from any of the 

following: 

 Position vs. Time graph 

 Velocity vs. Time graph 

 Acceleration vs. Time graph 

 Linear Motion Vertically 

o Acceleration will be 9.8m/s2 downwards (negative) AS LONG AS THE OBJECT 

IS ON THE EARTH. 

o When an object is on the ground its position is zero.  

o An object has a positive speed travelling upwards and a negative speed travelling 

downwards. On the way up the object is decreasing speed. On the way down the 

object is increasing speed. 

o At its highest point, an object has a speed of zero (but the acceleration is still -

9.8m/s2) 

 Projectile Motion 

o Motion in the horizontal direction and vertical directions are independent. Time is 

the only value that both directions must share. 

o Acceleration Vertically is -9.8m/s2 

o Acceleration Horizontally is zero. 

o Calculate the time from either direction (X or Y) and use that time to find 

information in the other direction.  
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Forces  

Equations: FNet = ma   Ff = µFN  a = (ΔV/Δt)  

 

Terms: 

Net Force  Equilibrium  Friction Force  Normal Force 

Free Body Diagram Tension  Inertia   Coefficient of Friction 

 

Problems: 

 An object accelerates horizontally. 

o The Net force acting on an object is NOT zero.  

o Given information in a problem, be able to calculate the acceleration.  

o Be able to use the Fnet equation to manipulate and solve for any needed variable. 

 An object slows down horizontally. 

o If an object is sliding forward and slowing down, the ONLY force acting 

horizontally is friction. Friction supplies the unbalanced force. 

o Be able to make a free-body diagram, create sum of forces equations in the x and 

y directions, and manipulate the equations to solve for the acceleration.  

 An object moving at a constant speed 

o Any object moving at a constant speed has an acceleration of zero AND a NET 

Force of zero acting on it. This does not mean that there are no forces acting on it, 

but rather that those forces cancel each other out.  

o Set the sum of forces in the direction of motion equal to zero.  

 Free Body Diagrams 

o FBD’s show the direction of FORCES acting on a body.  

o From the sum of forces acting on a body, one may find the direction of the 

acceleration of the body.  

o An FBD CANNOT tell you the direction of the motion of the body.  

o If the net force on an object is zero there are 2 conditions 

 It may be at rest 

 It may be moving at a CONSTANT SPEED. 

 Inclined Planes 

o Be able to make a FBD for an object on an inclined plane of angle θ.  

o The weight of an object on an inclined plane must be broken into two 

components: 

 “x” component is parallel to the ramp and is given by mg(sinθ) 

 “y” component is perpendicular to the ramp and is given by mg(cosθ) 

o If a force up the hill is acting with a force equal to the component of weight down 

the hill, the object is either at rest or moving with a constant speed. 

o If the net force up or down the hill is NOT zero, the object is accelerating.  
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 Graphs 

o Recognize that because Force and Acceleration are directly related, knowing how 

to read graphs such as position vs. time, velocity vs. time, and acceleration vs. 

time can give you information about how the Force changes with time.  

 Position vs. Time 

 Know what shapes/values imply constant speed (zero 

acceleration), acceleration in the positive direction, and 

acceleration in the negative direction. 

 Velocity vs. Time 

 Know what shapes/values imply constant speed (zero 

acceleration), acceleration in the positive direction, and 

acceleration in the negative direction. 

 Acceleration vs. Time 

 Know what shapes/values imply constant speed (zero 

acceleration), acceleration in the positive direction, and 

acceleration in the negative direction. 

 Lifting Objects 

o If the object is moving upward at a constant speed, both the acceleration and Net 

Force of the object is zero.  

o If the object is moving straight up or down at a constant speed, then the force 

pulling the object up is EQUAL TO the object’s weight. 

o If the object is moving up or down an inclined plane, then the force 

pulling/pushing an object up the hill is equal to the component of its weight down 

the hill.  

 Friction  

o Be able to create a free-body diagram for an object being pulled by a force that is 

not directly in the direction of motion (up at an angle). 

o Be able to break the force into its two components (in the x and y directions). 

o Be able to create a sum of forces equation for the body described above.  

o Be able to manipulate the sum of forces equation to solve for any missing 

variables. 
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Momentum and Impulse 

Equations: 

  p = mv  Δp = mΔv  Δp = FΔt Δp = pf - po W=mg 

Terms: 

Elastic  Inelastic Explosion Law of Conservation of Momentum  

Impulse Outside Force 

 

 Net 

Energy 

Net 

Momentum   

Inelastic Collision Lost Conserved 

Elastic Collision Conserved Conserved 

Break-Apart Gained Conserved 

 

Problems: 

 Elastic Collisions 

o Know that the two objects start separately and bounce apart after the collision.  

o Know that a greater mass of the first object leads to greater change in momentum 

of the second object. 

o Know that a greater speed of the first object leads to a greater change in 

momentum of the second object.  

o Know that if there is no net vertical momentum initially, there may be no NET 

vertical momentum at the end. That means that the momentum that one object has 

up must be the same momentum that the other object has down.  

 Break-apart/Explosion 

o Know that the two objects start off together and are moving separately after the 

event. 

o This is kind of like the opposite of an Inelastic Collision. 

o Know the difference between weight and mass and be able to convert between 

them. You will need mass to calculate momentum. 

o Be able to manipulate the equation for conservation of momentum in terms of 

variables only. 

 Inelastic Collisions 

o Know that the two objects start separately and stick together after the collision.  

o Know that the Net momentum before and after the collision are equal.  

o Know that energy is lost in the collision. 

o Know that DIRECTION MATTERS – right is positive and left is negative 

 Impulse Questions 

o Know that  Δp = mΔv and Δp = FΔt 
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o Be able to manipulate the equations above to solve for any variable. 

o Know that DIRECTION MATTERS – right is positive and left is negative 

 

 

Energy and Work 

Equations: 

 

KE = (1/2)mv2  PE = mgh Spring PE = (1/2)Kx2  Work = F x d 

 

Terms/concepts: 

 

Work-Energy Theorem Kinetic  Potential Energy Los 

 

Problems: 

 Energy Loss 

o Know that when friction acts, energy is dispersed to places where it can’t be used 

again. Energy may be transferred to… 

 Sound 

 Heat 

 Light  

 Deformation 

 Vibration 

o Know that energy loss exists because a force OUTSIDE the described “system” is 

acting. For a “system” of objects that may trade energy between them evenly, 

energy is said to be conserved.  

 Work 

o Know that work is only done when the force applied is parallel to the direction of 

the displacement.  

o If the force and displacement are perpendicular no work is done. 

o Be able to break a force into its horizontal and vertical components. Use the 

component of the force in the direction of the displacement to find the Work. 

o Know that work done may be used to either remove kinetic energy or add kinetic 

energy to an object.  


