AP Physics – The Physics Kahuna’s Little AP Test Review Helper
The purpose of this little document is to provide you, the concerned AP Physics Student, with some useful hints, strategies, and problem solving tactics for when you go one-on-one with the dreaded (or perhaps welcomed) AP Physics Test.

This will be quick and dirty.  The guide will provide few solutions or problems.  It will, however, discuss types of problems and point out the equations that you will have available.  It will also provide you with some strategies for solving certain problems.  For more detailed information please consult the various unit handouts in your ten inch thick (sorry, 25.4 cm thick, the Physics Kahuna forgot to use the metric system) binder of wonderful physics information.

General:  The questions won’t be sorted into subject matter categories.  The question won’t tell you what part of the curriculum to use to solve it.  It won’t tell you what equations have to be used.

The first thing you want to do is just read through the question.  The Physics Kahuna hopes that the old 120 Watt light bulb will go off in your youthful cerebellum and flash out a signal telling you what kind of problem it is and what sort of equations will be needed for its solution.  But, oh dear, what if that does not happen?

Okay.  Don’t panic!  (Famous useful advice from Douglas Adams in The Hitchhiker’s Guide to the Galaxy.)  Draw a picture.  Visualize what is happening.  Write down all the things that are given using proper symbols.  Ask yourself these questions: What is going on in the problem?  What do you have to find out?  What kind of problem is it?  Is it an electric problem?  Is it a projectile motion problem? Is it a motion problem?  Is it a force problem? &tc.

Many of the problems will sneakily require you to use an electric field to find potential energy to find the velocity of a particle, and then determine the path of the particle in a magnetic field.  So you have to draw on all sorts of different areas of physics to come up with a solution.

Here are some statements that you might find in a question.  Associated with the questions are suggestions about what you should consider in devising your solution plan.

An object moves at a constant velocity:
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A projectile is launched horizontally:
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There is a height difference:
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Energy (joules) or work is used with time:
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A charged particle is accelerated in an electric field: 
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A charged particle enters a magnetic field:
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Energy is turned into heat:
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Try using conservation of energy first.  Energy crosses through all the major areas of physics, so it’s a good place to start.

Try summing forces second.  Draw a FBD, identify all the forces, and see if you can come up with a solution in this way.

If you see a vector at an angle, resolve it into its x and y components.

Last, try kinematics.

Motion:  Just about every kind of problem can involve motion in one form or another – velocity, speed, acceleration, displacement, &tc.

1. Object moves at constant velocity or the acceleration is zero:

Use  
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  to find speed, displacement or time.

Note:  this equation is not on the equation sheet, but it’s so simple that you can easily remember it.  You can derive it from    
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let the acceleration, a,  be zero and initial displacement, 
[image: image10.wmf]o

x

, be zero, then you get     
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2. Objects in free fall:  Use the three acceleration equations for vertical motion.
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The acceleration of gravity is always 
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 and is always in the vertical direction.  

Ignoring air friction (as always will be the case), horizontal speed is constant.  Use 
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3. Projectile motion problems: There are two basic types of these.

A. Object has constant horizontal motion at beginning of fall.  Examples:  Bomb being dropped from aircraft, bird drops an object, ball rolling along table and then falling to floor, &tc.

Possible problems: 

(1) Given height of fall and horizontal velocity find the horizontal distance that the object travels before it hits.  

(2) Given horizontal distance traveled and horizontal velocity determine height of fall.

Strategy ideas:  

(1) Use  
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to find the time for an object to fall given its height.   The equation becomes: 
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(2) Use  
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 to find the time of fall when given horizontal distance and horizontal velocity.

B. Object is launched at some angle to the horizon.  Examples:  arrows, darts, thrown balls, projectiles fired by guns, kicked balls, &tc.

Types of problems:  

(1) Type A: given the launch angle and initial velocity find the horizontal distance that the projectile would travel.  

(2) Type B: given the launch angle, time of flight, and initial velocity find the vertical displacement of the projectile.  

(3) Type C: given the time of flight and horizontal displacement find the initial velocity for the projectile.  

(4) Type D: Given the time of flight and initial launch angle find the horizontal displacement for the projectile.

Strategy ideas:  

(1) Type A: 


· Resolve initial velocity into its vertical and horizontal components.

· Find the time of flight by using 
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 with the vertical velocity.  

· Use  
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 with the horizontal velocity to find the range.  

(2) Type B:

· Resolve initial velocity into its vertical and horizontal components.

· Use time and vertical velocity with  
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   to find vertical displacement.  Equation becomes   
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(3) Type C:
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Use horizontal range and time with 
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 to find horizontal velocity.  

· Use angle and trig to find launch angle. 
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· Use Pythagorean theorem to find magnitude of initial velocity.


[image: image27.wmf]22

xy

vvv

=+


(4) Type D:   

· Use 
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 to find the vertical velocity.

· Use trig to find the horizontal velocity.   


[image: image29.wmf]tan

tan

yy

x

x

vv

v

v

q

q

==


· Use time and horizontal velocity with  
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 to find horizontal displacement.

4. Making or interpreting displacement vs time graphs or velocity vs time graphs.

A. Displacement vs time graphs:  

(1) Slope is the velocity.

(2) Flat areas on the curve represent places where the object is at rest and its velocity is zero.

(3) Positive slope means object is moving away from origin.

(4) Negative slope means object is moving towards the origin.

B. Velocity vs time graphs:

(1) Slope is the acceleration.

(2) Zero acceleration occurs when curve is flat (horizontal).

(3) Object is at rest when curve intercepts x axis.

(4) Speed is increasing when slope is away from x axis.

C. Graphs may be combined with a motion problem.  Use graph to determine quantities like velocity or acceleration, initial displacement, &tc.  Use these values with motion equations to solve problem.

Forces:  Forces involve Newton’s three laws of motion.  You will not have them (the laws) available to you, so you should commit them to memory.  Force questions can show up in any concept area – electricity, magnetism, energy, &tc.  When working a force problem you should always make a free body diagram.

Force  (  a push or pull

Newton’s First Law  (  Objects in motion remain in motion &tc.

Newton’s Second Law  (   
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Newton’s Third Law  (  For every  action there is an equal and opposite reaction.

Force Problem Strategies:

A. Always draw a free body diagram.

B. Static equilibrium: This is a condition when a system is at rest.  The sum of the forces must always equal zero.  
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C. Object moving with constant velocity:  The sum of the forces must also equal zero. 
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D. In all other cases the sum of the forces must equal the mass times the acceleration of the system. 
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(1) The sum of the forces can always be represented by a single force vector.  This is called the net force or the resultant force.

(2) Resolve all vectors that are at angles into their x and y components.  The x component of the net force is simply the sum of all the x components. The y component of the net force is simply the sum of all the y components. 

(3) Use trig with the net force’s components to find the direction of the net force.
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Use  the Pythagorean equation to find the magnitude of the net force using the x and y components.
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E. Frictional forces.  Two types of friction to worry about, kinetic sliding friction and static friction.   The equation you have to work with is: 
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.  ( is the coefficient of either kinetic or static friction.  

(1) Static friction is given by: 
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(2) Kinetic friction is given by:
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(3) If the object is at rest and a force is applied, use 
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.  The frictional force will equal the applied force at the point where the object begins to move.  Once it is moving use the kinetic friction equation.

(4) If the object is moving at a constant speed, then the sum of the forces is zero.  If a single applied force is moving the system, its magnitude will equal the magnitude of the frictional force. 
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F. Types of problems:  The Physics Kahuna cannot make a list of every single type of possible problem. He can make a list of the most common type of problems.  Small variations to these can be expected.  In fact, you should anticipate them!

(1) Single body problems: 

· Single force on block.  No vertical motion, normal force equals weight.  Use 
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 to find acceleration.  Acceleration can then be used to find velocity, time, distance traveled, &tc.
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Single force on block, force is not horizontal.   Resolve force into components.  Horizontal component of force causes the horizontal motion.

To find the acceleration, sum forces in the horizontal direction and solve for 
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Single force with friction.  Again no vertical motion.  If object is at rest, the applied force must be greater than the static frictional force for the object to move.  If the system is in motion, it will accelerate if the applied force is bigger than the kinetic frictional force.  If the frictional force is equal to the applied force then the system will move at a constant velocity. 

To find the acceleration, sum forces in the horizontal direction and solve for 
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Single force with friction, force is not horizontal.  Resolve applied force into components.  Horizontal component of force causes horizontal motion.  Sum of forces in vertical direction equals zero since there is no vertical motion.  Sum the vertical forces,  
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, you can use this value  with the coefficient of kinetic friction to find the frictional force.
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Object with ramp, no friction.  Object will accelerate down the ramp.  Component of weight that causes acceleration is parallel to ramp surface.  This is 
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To find acceleration down the slope, sum forces parallel to the slope and solve for
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Object with ramp, friction present.  Similar to previous problem but with additional force of friction.  To find frictional force, sum forces perpendicular to the ramp,  
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, once the normal force is known, you can find the frictional force.  If system is at rest, 
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 must be greater than the static force of friction for the object to slide down.  If system is not at rest then the block will accelerate down the ramp if  
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 is greater than frictional force.  If 
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 is equal to the frictional force, the object will slide down at constant speed.  If object slides down at constant speed, then the coefficient of  friction is equal to the tangent of the angle.

To find acceleration down slope, sum forces parallel to the slope and solve for 
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Suspended bodies.  This is where a body is hanging from the overhead on multiple strings.  Resolve the tensions into their x and y components, then sum forces in the x and y direction and solve for the unknowns.  The sum of the forces will be zero since the system is at rest.

(2) Multiple body problems: There are two types of these.  One type involves bodies suspended from pulleys.  The other type has bodies on a ramp, a pulley, and bodies hanging off the edge of the ramp, all connected by light strings.  Write out the second law for each body, i.e., sum the forces.  Then solve the equations.  Generally you can do this for one of the bodies or else you have to do the old algebra thing: solve two equations for two unknowns.

Draw a free body diagram for each body.

Types of problems:
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Atwood machine.  You usually have a fricitonless pulley (so you can ignore friction) and two or more hanging masses.  Sum forces for each body.  If the masses are given, you can add up the two (or however many equations).  The tensions fall out and you can solve for the acceleration.  If the acceleration is given, solve for one of the equations and find the tension or whatever.
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Ramp problems – no friction.  With no friction there is only one force on the ramp body causing it to slide downward.  Tension in the string pulls it up the ramp.  Whichever force is bigger determines the body’s actual motion.  Draw a free body diagram for all bodies.  Sum forces for each body.  Figure that the forces for the hanging mass are in the same coordinate system as the forces parallel to the ramp. Add the equations together and solve for the acceleration.  
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 is the component of the 
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’s weight down the ramp.  If the acceleration is given, then use one of the equations to find the desired quantity. 
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Ramp problems – sliding friction on ramp present.  Draw a free body diagram for all bodies.  Sum forces for each body.  If the body, 
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 slides up the ramp, then the force of friction will be down the ramp. 
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It is possible to have more than one body on the ramp.  Just draw a free body diagram for it as well and add forces as before.
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