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Physics II
Projectile Formulas, Etc.
Hints/Tricks:
· When you’re analyzing the motion of an object using kinematics formulas, separate velocity into x and y components.  They require different formulas.  Use the appropriate formulas and analyze x and y stuff separately.

· The parabolic path of a projectile is symmetric, left-to-right.  Sometimes it is easier to figure out the final velocity of a projectile, rather than the initial velocity.  The two velocities are the same, except for the fact that their y velocity components are opposite.

· v0 and v can represent velocities at any two points during an event, as long as v​0 comes before v.

Variables and Their Units:

· d = distance (meters)
· v = current velocity (m/s)
· v0 = initial velocity  (m/s)
· a = acceleration (m/s – in these problems, it's usually 9.8m/s2) 

· t = time (s)
· vx = x component of velocity (m/s)
· vy = y component of velocity (m/s)
· KE = kinetic energy (j)

· PE = potential energy (j)

· m = mass (kg)
· h = height (m)
· w = work (j)
· F = force (N)
· p = momentum (kgm/s)
Trig Functions:

When something is launched with a velocity (v) at an angle (θ), relative to horizontal...


cosθ=vx/v
sinθ=vy/v
θ = Tan-1(vy/vx)
vy2 + vx2 = v2
Kinematics Formulas:
Formulas for the y dimension (vertical motion).  In the y dimension, there is constant downward acceleration due to gravity, so acceleration must be taken into account.

d = v0t + ½ at2  

v2 = v02 + 2ad  

v = v0 + at

This formula is useful for motion in the x dimension (horizontal motion).  Gravity does not affect motion in this dimension, so acceleration is not part of the formula.  Velocity is constant, so there's no difference between vo  and v.



d = vt

Energy Formulas:

Useful when:

· a spring is involved

· something is moving up or down – changing elevation

· energy is moving from one object to another (but not during a collision; use the law of conservation of momentum in that case)

· when work is being done (by a force being applied over a distance)

Formulas:

· In the absence of friction, Total Mechanical Energy Before = Total Mechanical Energy After
· Another way to say this is KE1 + PE1 =  KE2 + PE2.  [It would really be better to write this as ΣKE1 + ΣPE1 =  ΣKE2 + ΣPE2.  The summation symbol (Σ) is a reminder that there may be multiple sources of each type of energy.  For example, PE1​ may consist of potential energy due to an object that is heavy and in a high place -- plus potential energy that is stored in a spring.]
· PE = mgh

· KE = ½ mv2
· Work = Fd

· Work ≈ Energy  [If you do work on something, you lose energy.  The thing you do work on gains energy.]
Momentum Formulas:
p = mv

Use this formula when there is a collision, and you want to know the mass or velocity of one of the colliding bodies before or after the collision...

total momentum before = total momentum after  or  m1v1 = m2v2  

How to approximate the energy required to do work with a varying force:
1. Work is always done as a force is applied over a distance.  First divide this distance into smaller intervals.  Each of these intervals represents a short distance over which a force is applied. 

2. Start with the first interval.  Find the force at the beginning of the interval and the force at the end.  Average these two forces.  Calculate the approximate work done during this interval by multiplying the interval distance by this average force.

3. Use the same method to calculate the work done in the second interval.  

4. Continue until the work in every interval has been calculated.  Then add up all of those work values.  The total work done over the entire distance equals the sum of the work done in all of the individual intervals. 

