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1st Semester Study Guide

Study old test and homework questions, especially those which are conceptual in nature.


Kinematics  (Linear Motion/ Ch 2&3) 
Be able to 
Solve for average velocity, initial velocity, final velocity, acceleration, and/or distance using kinematics equations 
Given a word problem that contains three out of four or two out of three variables in one of the kinematics equations, solve for the missing variable. Recognize what is given in the problem from the units and from context clues. 
· Draw position-time graphs, velocity-time graphs, and acceleration-time graphs for constant velocity motion and accelerated motion.
· Calculate the area under a velocity-time graph to get displacement and under an acceleration-time graph to get velocity.
· Calculate the slope of a position-time graph to get velocity and of a velocity-time graph to get acceleration at a given time. If the graph is curved, draw a tangent line and calculate the slope of the tangent.

Projectile Motion (Ch 6)
Be able to 
Solve horizontal projectile problems by answering questions like how high, how long in the air, how far, and x- and y-components of velocity at any point along the trajectory. Also, calculate the diagonal velocity, including direction at any point along the trajectory.
Solve angled projectile problems beginning and ending at same height by answering questions like how high, how long in the air, how far, and x- and y-components of velocity. Also, calculate the diagonal velocity, including direction. If given the diagonal velocity including direction, solve for x- and y-components of this velocity and use them appropriately.  

Vectors (Ch 5)
Be able to
· Distinguish vectors from scalars when given a list of those quantities.
· Resolve diagonal vectors into perpendicular components using sine and cosine.
· Recognize that the resultant and vector sum are the same thing.
· Calculate the resultant vector, including direction, when a group of vectors to be added is given.
· Know when the algorithm for adding vectors yields a direction that requires that 180 degrees be added to place it in the correct quadrant. 
 
Newton’s Laws (Forces in one and two dimensions; Ch 4&5)
Be able to 
Draw detailed and complete free-body diagrams, resolve angled forces into components, and use the free body diagrams to create equations based on Newton’s 2nd Law. 
Solve for acceleration, normal force, frictional force, tension, or pulling force based on equations created with the free body diagram. 
Use the coefficient of friction along with normal force in calculations involving known forces to calculate one or more unknown forces.
    Perform calculations related to inclined planes.
· When given a force, identify the simultaneous force predicted by Newton’s 3rd Law. 
· Identify whether Newton’s 1st Law is being demonstrated in a given situation.	

Circular Motion (Ch 6) 
Be able to 
Use formulas for velocity in a circle, centripetal acceleration, and centripetal force as applied to related problems. 
Set centripetal force equal to tension, friction, or gravity as appropriate for a particular situation as described in word problems, develop these equalities by substituting, and solve for an unknown variable. 
Solve for centripetal acceleration and linear (tangential) velocity

