
Kinematics One Dimension 

   vavg = d/∆t 

vx avg = ∆x/∆t = (xf-xi)/ ∆t 

vx = dx/dt 

ax avg = ∆vx/∆t = (vxf-vxi)/ ∆t 

vavg = ½ (vi  + vf) 

vxf = vxi + ax t 

xf = xi + vi t + ½ ax t2 

vxf
2 = vxi

2 + 2 ax (xf – xi) 

xf = xi + ½ (vf+vi) t 

 

Projectile Motion 

vxi = vxf  

xf = xi + vxit 

vyf = vyi + ayt 

yf = yi + vyit + ½ ayt2 

vyf
2 = vyi

2 + 2ay (yf– yi) 

   yf = yi + ½ (vyf+vyi) t 

 

 

Vectors 

If θ is the angle the vector, V, makes 

with the x axis then the components of V 

are: 

Vx = V cos(θ) 

Vy = V sin(θ) 

V = (Vx
2 + Vy

2)1/2  

tan (θ) = Vy/Vx  

 

Quadratic Formula 
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Newton’s Laws and Forces  

(Note Bold Symbols Represent Vector 

Quantities) 

∑F = m a 

FAB = - FBA 

Fg = m g 
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Ff ≤ µs FN 

Ff = µk FN 

 

Uniform Circular Motion 

v = 2 π r / T 

ac = v2 / r 

T = 1/f 

at = d|v|/dt 

 

Circular Motion and Gravitation  
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Work and Energy 
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KE = ½mv2 

Wnet = ∆K = Kf-Ki 

Ug = mgy   (gravitational potential 

energy) 

Us = 1/2kx2 

E = K + Us+Ug   (total mechanical 

energy) 

Wother = Kf + Ugf + Usf – Ki – Ugi – Usi = 

Ef – Ei 

Kf + Ugf + Usf = Ki + Ugi + Usi 

 

Momentum 
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Two body collision in one dimension (could be 

generalized for multi body) 
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Angular Motion 
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