PHYSICS 4A EQUATION SHEET

AF =7, -7 Displacement p - w Average power
. AF Average velocity t
V= E p= d Instantaneous power
. dr Instantaneous #dt
V= E velocity P=Fev=Fyvcos® Instantaneous power
Y Average Ug=mgy Gravitational PE
a= At acceleration , Function (constant g)
& 4 Instatancous Us=(1/2)kx Elastic PE Function
a= dr - e acceleration F(x)=— dU(x) Force from PE function
v=v +at Velocity as dx
function of time Enecn=K+U Total Mechanical
x=x,+vt+(l/ 2)at2 Position as Energy
function of time W,.=AK+AU Work by non-
Vv =2 +2a(x—x,) Velocity as conservatl.ve forces
function of position Ki+U; = K¢+ Us Conservgtlon of
v, +v Position as function — - i/{echarll\l/;:al Energy
x=x,+ ) t of velocity and time P=MV near orn:ntum
- - - Newton’s 2" Law
V2 Radial (centripetal) Z F = ar
a =— . ext dt
. acceleration
= > And I=NF (t. -t Impulse due to a constant
> F=ma Newton’s 2" Law o (B — 1)) e
w=mg Weight of a body I = Z F (t,—1,)=p, - D, Impulse-Momentum
fi =N Kinetic friction “ Theorem
force t — 1
< Static frictional U S mpulse genera
Jo<uN f ? ¢ trictiona I = jZFextdt definition
_ orce .
W =Fes=Fscost Work done by . —
constant force T —(v N = Vu) Relative velocities in an
2 Work done by a ' ' elastic collision
W= Iﬁ ods non-constant force D mfr, Center of mass of a
1 oo _i system of particles
F =—hx Spring force “ M
(Hooke’s Law) J’ Fdm Center of mass of a
W.=(1/2)kx’ —(1/ z)kxi Work done by T continuous body
" | spring force M
W applied= = Ws Work done by P =MV Total Linear Momentum
applied force m o of a System
K=(1/2)mv" Kinetic energy B dpP Newton’s 2™ Law for a
W.=K,—K =AK Work-Energy Z F,, =Ma, = % System
‘ Theorem ! _
2 Work-Energy M av _ dM - Rocket Equation
r < —=v,—+
W = J.F;zet *ds =AK | Theorem de " dt Z o
1




Kinetic Energy =
Translational KE +

d am Rocket Equation where
M _v = Vrel - Mg I 1
dt dt D Fo=-Mg
s=r0 Arc length
_ A0 Average Angular Speed
0=—
At
do Instantaneous Angular
- At Speed
_ Ao Average angular
a= A acceleration
do d*0 Instantaneous angular
a= E = i’ acceleration

1
0=0, +a)0t+§0n2

Angular position as
function of time

o=0,+at

Angular speed as
function of time

o =w +2a(0-6,)

Angular speed as
function of angular
position

Angular position as
function of angular
speed and time

Tangential speed

Tangential acceleration

Radial (centripetal)
acceleration

Moment of Inertia for
System of Particles

2 2 Rotational KE
V., =Ro Condition for Rolling
4. =Ra Without Slipping
L=7Fx P Angular momentum
L=1& Angular momentum for
a rotating body about
axis of symmetry
- dL Newton’s 2™ Law for
Z Ten = dr rotation
Gmm, Newton’s Law of
F, = 2 Gravitation
GmM ,, Weight of a body at
wp =F, g = R surface of earth
E
GM Acceleration of gravity
g =
(R, +h)
GMm Gravitational Potential
U=- Energy function
r gy
2GM Escape Speed
esc T
GM Circular Orbit Speed
Vv = _—
’
7 472 e Orbital Period
GM
GMm 1 Orbital Total
E=- a0 EU Mechanical Energy

I=1r2dm Moment of Inertia for a
Continuous Body
I =1 +Md? Parallel-Axis Theorem
P cm
1., Rotational kinetic
K= P lo energy
F=FxF Definition of Torque
Z r=Ia Newton’s 2™ Law for
Rotation
o Work Done by a Torque
W= [wd6
4
1., 1., Work-Energy Theorem fo
w :Ela)f _Ela)i Rotation
— AW _ Average power
P=—=10
At
P=tw Instantaneous power




