Kinematics

v = Ax/At

a= Av/At

ve=at +v;

X =Yat? + vt + x;
vi = v + 2ax

Force
F=ma
Fspring = -kx
Fn = FJ—surface

Ff: Fn l.,l

Energy
AU=Q+W
W =Fd=-PAV
PE,., = mgh

KE tansiationat = Y2mv?
PEspring = Vskx?
P=wit=Fd/it=Fv
AS =Q/T

isobaric constP
1sovolumetric AU=Q

Momentum
p=mv

Fre = Ap/At
I=FAt=Ap =mAv

Vii— Va2 = -(Vlf* sz)

Magic™ Physics Formula Sheet

Angular

o = AO/At

o = Aw/At

or= ot + o;

0 = Ysat® + ot + 6
of = o + 200

I =Ymr?
t=1o
T =1rFsin0

0 is between lines of r and F

— 2
KErotational - 1/21(1)

effcamot = I_Tc/ Th = l_Qout/ Qin

adiabatic AU=W
1sothermal Q=-W

L=Io
Thet — AL/At

impulse

approach velocity = -separate velocity,
head-on, elastic only

m;vy; + MoVy = M Vs + MoVor

momentum is conserved, all
1/21’1’11V112 + VzszziZ = 1/21’1’11V1f2 + 1/21’1’12V2f2
KE is conserved; elastic only

Thermal Expansion
AL = alL AT

AA =7ANAT v=2a
AV =BV, AT B=3a

Gases
PV =nRT

R =0.0821 L-atm/mol-K

U=3/2nRT R=8.314J/mol-K

lo=In

Units

N = kg-m/s*
J=N-m
W=1J/s

Sk = N-s

L =J-s = kg-m?/s

T=N-m

I =kg-m’

Pa = N/m* latm = 1.01E5 Pa = 760 torr
K=C+273.15 F=9/5C+32
Hz=1/s

F=C/V

N/C=V/m

vV=]J/C

amp = C/s

ohm or Q=V/amp

lcal =4.186J

Angular

Vi =T

a = rao

a. = v/r =ro’
F.=ma = mv*r
a=Val+ a2
v=1rg

tangential speed
tangential accel
centripetal accel
centripetal force
total accel

critical velocity

G=6.67E" Nm*/kg’

mv’ = Gm;m, T2=T"
r r rn° o}
Fgry = Gmym, (Kepler’s Law)
I.2
Fluid Mechanics
p=m/V density
P=F/A pressure
Av=Av const flow speed

B=P,A-P,A=mg= pVg buoyant F
P+ Ypv? + pgy =P + Vopv’ + pgy

Newton’s Laws

I* — inertia

2" _ F=ma

3" _ action-reaction



Oscillators
T=2mVm/k period of spring-object
T=2ml/lg  period of pendulum

x = Acos(2rft)

v = -Aosin(2nft)
a=-An’cos(2nft)  0=2nft=wt

o = 2nf=k/m o=2nf=Vk/m
v =+Vk/m (A2 —x?)

Sound

[=P/A

dB = 10logl/I, I[,=E-12W/m?

Ir? = Ir?

v=fA v=V(F/p) v=331+0.6T (C)
fo = £ (VFVo)/(V-Vs)

open f, =nV/(2L) = nsl n=1,2,3...
closed f, =nV/(4L) = nsl n=1,3,5...

Electric

F=kQQ, /1 k=9E9N*m?*/C?
C = 6.25E18 elections
electron = 1.6E-19C

E = F/q =kQ/*

V =kq/r=PE/q

C=Q/V =kegA/d
€0=8.85E"? m~ kg s* A?

1/2QV = 1/2CV? = Q¥/(2C)

Parallel V=V, =V,=V;
C = C] + Cz + C3

Series Q=Q,=Q,=0Q;
1/C=1/C; +1/Cy + 1/C;

I =Q/t (amp=C/s)
V =1R (Q=V/amp)

R =pl/A
P=1V=TIR=V’R

when t=0 at peak

Any collision:
e = coefficient of restitution, 1=elastic,
O=completely inelastic
Vip = Vix€0s0 + v,8in0

“velocity parallel to the line of action”
Vin = -V1,8in0 + vi,cos0

“perpendicular, n stands for normal?”
Vip = Vip(m-em,) + vy, (1+e)m,

Skip to here if head-on

m;+m, m;+m,

V’ix = V’1,c080 — vi,sinf
V’iy =V 1psind + vi,cos0

swap 1 and 2 for the other object




