PHYS 310 Formulas

Vectors
A=Ad+ Ay A, = Acos(6)
|Al = \JAZ + A2 0 =tan"'(A,/A,)

A, = Asin(0)

Equations of Motion for Constant Acceleration

v=y, +at x:%(v+vi)-t
1

x:vixt+§at2 vZ =V7 +2ax

ay=0anda, =-9.8 m/52 for projectile

Forces and Newton’s Laws of Motion

g=9.8 r%z (free fall acceleration) Z F=mi



Z F =ma, ZFy =ma, Faone = —Faona

2
F, = Gm_2r712 (Gravitational Force) G= 6.673><10‘”N—T
r kg
W =mg (Weight) F, < u, - N (Static Friction)
F. = 14 - N (Kinetic Friction) F = —k% (Spring)
Oscillations and Rotational Motion
V2
vr = rw (Tangential velocity) a, = — (Centripetal acceleration)
r
2
F. = mv (Centripetal force) w=w+d
A6?=l(a), +)-t A0 =at+iot’
2

ar = ra (Tangential acceleration)

Energy, Work and Momentum

KE; + PE; = KE; + PE; KE =1/2mv? (Kinetic energy)



PE,,., = mgh (Grav. potential energy)

orav PE o = % kx? (Elastic potential energy)
Wi = AKE W| =[F|d]cos 6]
p = mv (Momentum)
Rotation of a Rigid Body
mv® . v? . .
F. = (Centripetal force) a, = — (Centripetal acceleration)
r r
dYr=la r=rFsin@ (Torque)
1
T=— =21 = 2z
f T
T dL
L = Iw (Angular Momentum) 7= r
Fluid Statics and Dynamics
p =% (Density) p = g (Pressure)
p =po+pgd V14, = V4,

1 2 1 2
p1 + EPU1 +pgy1 = P2 +§Pv2 +pgy,



