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“Path Known”:  Given path eqn:  y = f(x)

“Parametric Eqns Given:”

n-t Coord Problems

  Remember UNITS!  Velocity:  m/s, fps.  Acceleration:  m/s, fps.  Angular:  rad/sec, rad/sec.
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“Total Distance” Problem

Given a = f(t), v = f(t) or s = f(t)

Integrate or differentiate to get a(t), v(t), s(t)

Find roots of v(t) equation

 (v=0 at turn-arounds)

Eval s(t) at critical times:
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Displacement plot:
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Time Interval:
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Displacement:
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Total Distance, d:
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Kinematics Basics:

Straight Line Motion: 

Vector

Scalar

Defining Kinematic Eqns
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v   = v  + 2a(s - s)
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Eqns Integrated

for accel = constant

a collinear with v

Cases:

(1)  a = const

(2)  a = f(t)

(3)  a = f(v)

(4)  a = f(s)

(5)  v = f(s)

If have a function

match with a defining

eqn, sep var’s, integrate.

(Ideal) Projectile Equations

Accel:

Velocity:

Position:

v  = v - 2g(y - y)
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An additional y equation:

x = x + v
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SI Units:

  

US Units:

  

g = 9.81 m/s

2

g = 32.2 fps
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v = v  
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Circular Motion: 
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Magnitude of the a vector:

(the “total acceleration”)
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Circular Motion Problems

Circular path.

All the same cases as straight line problems.  

Velocity acts tangent to path.  

Position, s, is along the curve.  

Acceleration has both a

t

 and a

n

 components.   

DO NOT forget .

A problem often asks for “magnitude of accel”
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Dot Notation:
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Chain Rule:

Use to introduce

time derivatives

into an x-y equation

f(y) = g(x)

Given:
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Use chain rule to get

velocity equation

accel equation

Solve for unknowns.

Write v, a vectors.

Given y(t), x(t).

Easy:  

v = y(t)
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a = y(t)
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v = x(t)

x

a = x(t)

x

To find path eqn,

combine x(t) and y(t),

eliminate t, to get y = f(x).
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Non-circular, y = f(x)....

a  + a

tn

2

2

a

=

Accel magnitude:

n-t Coord Problems:  Accel vector given

Non-circular, y = f(x)....
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Given a, path:  y = f(x)

Find:
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Resolve a into      and      .
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a

n

=

v

2

Calculate v from:

Relative Motion

v = v - v

B/ABA

a = a - a

B/ABA

v = v - v

A/BAB

a = a - a

A/BAB

“Two body problem”:

Given complete v and a

information for two particles A and B.

Write all four vectors:

v, 

A 

v, a, a

B A B

Subtract vectors to get relative terms.

Don’t forget a  

n

terms for particles

on curves....


