PHYSICS 150: TEST 1 STUDY SHEET

You should know how to do the following:

1.  Convert a quantity from one set of units to another set of units.

2. Convert a 2-D vector from rectangular form (components) to polar form (magnitude and angle), or from polar form to rectangular form.

3. Add or subtract two or more vectors.

4.  Find the average velocities and average accelerations of a particle moving in 1-D given its position at various times. [Worksheet]

5.  Sketch the remaining motion graphs of an object moving in 1-D given either its position, velocity, or acceleration plot. [Worksheet]

6.  Find the acceleration, velocity, or position of an object moving in 1-D at some time given its acceleration, velocity, or position function. [Differentiation and/or integration]

7. Use Newton’s equations of motion for constant acceleration to analyze an object moving in 1-D with a constant acceleration.  This includes objects in free-fall.

PHYSICS 150: TEST 2 STUDY SHEET

You should know how to do the following:

1.  Analyze an object undergoing projectile motion (without air resistance).

2.  Analyze an object undergoing uniform circular motion.  You should be able to identify the force or forces that are causing the centripetal acceleration and find relevant quantities such as tangential speed, angular speed, period, frequency, centripetal acceleration.  Be familiar with the examples covered in class, such as a satellite orbiting a planet or the “gravitron”.

3.  Know what Newton’s three Laws of Motion state.  Be able to use Newton’s Second Law of Motion to analyze the subsequent motion of an object.  This could mean you must find the acceleration of the object given all the forces acting on it, or find the size of a particular force acting on the object given enough information about the object.  Know the standard plan of attack when using the Second Law of Motion.  You may be asked to simply set up an analysis, i.e. write down the equations obtained from applying the Second Law using only symbols.

4.  Use Newton’s Universal Law of Gravity to find the size and direction of the gravitational force exerted by one object on another.

5.  Describe how air resistance affects the motion of an object in free-fall.  Find the terminal velocity of an object in free-fall.  Be familiar with the motion graphs of an object in free-fall experiencing air resistance.

6.  Know the options available to analyze the motion of an object if the forces acting on it are not constant.  In particular, know how to use the iteration method where the motion is analyzed over many small time intervals.

PHYSICS 150: TEST 3 STUDY SHEET

You should know how to do the following:

1. Find the work done by a force in moving an object through a displacement.

2. Know that power is the rate at which work is done (or the rate at which energy is delivered or used).  Find the power delivered or used in moving an object through some displacement in some time.  

3. Find the kinetic energy of an object.

4. Use the Work-Energy Theorem to find the final speed of an object.

5. Use the Law of Conservation of Energy to analyze the motion of an object.  This means you should know how to find the potential energies of an object due to gravity (near the Earth’s surface and far from the surface) and due to the spring force.  Know how to deal with energy lost due to friction or drag.  Remember that you also may have to find the work done by other nonconservative forces (such as a pulling or pushing force).

6. Derive the expression for the escape speed for the Earth using the Law of Conversation of Energy.  Know the speed.

7. Draw and use an energy plot to analyze the motion of an object which is subjected to a single conservative force such as gravity (near or far from the Earth) or a spring force.

8. Find the momentum of an object.

9. Find the impulse (change in momentum) experienced by an object when it is acted upon by an impulsive force.  Or find the average force given information about the impulse and time.

10. Use the Law of Conservation of Momentum to analyze a collision.  Know what is meant by an elastic, inelastic, and perfectly inelastic collision.  Find the amount of kinetic energy lost in a collision.

11. Analyze the motion of a rocket using the logarithmic expression derived in class.  Remember that the rate that the fuel is burned is an important parameter as shown in the example done in class.  Find the rocket thrust.

PHYSICS 150: TEST 4 STUDY SHEET

You should know how to do the following:

1. Use the equations of motion for constant angular acceleration to analyze the motion of an object rotating or wheel rolling.

2.  Know the names, symbols, and mks units of the rotational analogs of translational physical quantities.  For example, the rotational analog of force is torque (() with units of [N(m].

3.  Know the moments of inertia about a center of mass of axis for a disk, thick ring, thin ring (hoop), and sphere.  Use the parallel axis theorem to find the moment of inertia about any axis parallel to the CM axis.

4. Find the kinetic energy of an object rotating about an axis or of an object rolling.

5. Use the Law of Conservation of Energy to analyze a ball rolling along a ramped track.

6.  Find the torque exerted upon an object by a force.  Use Newton’s Second Law for translations and rotations to analyze the motion of an object. (Be very familiar with the set up and attack of yo-yos !)

7.  Use the conditions for static equilibrium to find the necessary force or necessary position that a force must be applied to keep an object at complete rest. (Be familiar with the “see-saw”.)

8.  Use the Law of Conservation of Angular Momentum to analyze the subsequent motion of an object after it experiences a change in its moment of inertia.

9.  Analyze the motion of a mass on a spring.  Be able to show that the function x(t) derived in class does satisfy the differential equation that comes from Newton’s Second Law.  Find the position, velocity, or acceleration of the mass at any time.  Find the period of the oscillations.  Find the natural oscillation frequency of the oscillator.

