constant acceleration motion

mechanics

projectile motion X=X, +V0t COS@i Y=Y, +V0t sin (9| _(1/ 2)gt2
; 2 . , .
max height _(vysina)” flight time = 2v,sina range = V, Sin 2a
g

work W :F-d:j:‘ Fdx = AKE = Pt = —AU = (1/ 2)kx?

Wyou =AU g = Wiigig
potential energy (conservative work)
AU =mgAh  Ug .. =@/ 2)k(x; — %)’ Z—U =-F, F, =—-kx
X
conservation of energy
Ki +Ui = Kf +Uf AKE =W KEtotaI +Utotal = Etotal mech
W =AE,_., +AE,, - to keep track of non-conservative forces
power P= dd—V:/ =F-v=17w non-constant acceleration Pt = (1/2)mv? P=rw

2. M,

center of mass

I'=1_,+Md?, dis distance from c.0.m.

M
intertia I=>mr | :J'rzdm
linear momentum p=mv
impulse | :det =Ap
newton’s2™law  F,_ =dp/dt
average force Foe =1/ Atj' Fdt=1/At

rotational motion
angular displacement &

spatial displacement x=6r

. do . :
angular velocity W= ’m spatial velocity V=aor
. do .
angular acceleration « = o spatial linear acc. a=ar
spatial centr. acc. V2T =ar
torque
r=rxF=la=rFsind=rF :(jj—lt‘
angular momentum angular impulse
L=rxp=lo=m(rxv)=rpsinéd AL:ert
gravity
Flzz_Gm;mz M2 FZ—Gm—i_mZ U(F)Z—m EZ%mVZ—GMm
' ' r r r
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simple harmonic motion

waves
X = Acos(wt + @)

y(x,t) = Acos (Zf(x —vt)j

K :%kAzsinz(a)twﬁ)

Ll 2 o
f o +k/m

w=+k/m

v=\T/u

v=AIT =wlk

k=2xz14

mechanics

Vv =—wAsin(at + ¢) a=—w"Acos(wt + @) = —w°X

y(x,t) = Acos(kx — at) traveling wave to the right

U:%kAzcosz(a)twﬁ) E:%kA2

simplepend. T = 27[\/%

physical T=2x

la =—mgLsiné

I total

—& g =-mghsiné
M total gdc.o.m.

speed of wave on string

just the vibrations

angular wave number
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mechanics
o =112 uw’ A°v 1=Am/Ax
Elastic Modulus = stress/strain | stress = force per unit area | strain = degree of dermation | stress
is proportional to strain with a k, elastic modulus.
_FIA (_FIA o _AF/A
AL/TL Ax/h AV 1V,
Av,=Ayv, fluid
FA=FA fluid

Young, Sheer, Bulk

P +1/2pV* + pgy = constant

v=1/B/p speed of soundwave  B=Bulk Modulus
AP = AP__ sin(kx — at) AP... = pVas, .,

| =p/A=1/2pv(ws,, )’ Intensity of sound wave

| =AP2 /2pv

S =10log(1/1,) Decibals

f'= (vao j f Doppler effect
VFV,

+Vo ans —Vs Is toward is increase in f

-Vo and +vs is away is decrease in f
y =2Acos(¢/2)sin(kx —wt +¢/2) Resultant of 2

Ar = ¢4/ 27z Relation between path diff and phase

y =(2Asinkx)coswt standing wave

f,=|f,— f,| Beat frequency

a=AL/L, /AT average coefficient of lin. Expans
W = [ Pdv

AE, =Q-W
W =nRT In(V, /V,) work done ideal gas isothermal
¢ =KA|dT /dx| Thermal conduction

o =ocAeT* Radiation
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PV %'% 7 = constant

e=1-Q,./Q, thermal efficiency

e. =1-T_/T, thermal of Carnot Engine
g = mcAT

g=mL

heat

Ve /3ka 3 /3RT
m M

K, =3/2kT

Q=nCAT

Q=nC,AT

E=F/q,

F. =kqg,q,/r?

E, =kq,/r?

C=Q/AV

U =kq,q, /r =0,.,E,r,(like mgh) =q,.,V =-W
V,=kq,/r=U/q., =Er

E,=—dV/dx E =-dV/dr

AV =AU /q,, =~ E ds for uniform field =-Ed
AU [ At =AQAV [At=1AV =p

o=1IV =1’"R=AV?/R = Watt

b, = '[ E-dA =q,,/ €, (for closed surfaces)

surface

2k Al for linear

ol2e, for surface, just outside, no 2

k.Q/r? for outside hollow conducting sphere
k.Q/r? for uniform insulator sphere outside

mechanics
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mechanics
k.Qr/R® for uniform insulator sphere inside
AV =AU /q=~[E-ds=—Ed in uniform field
r=pxE
U=-p-E
| =dQ/dt
J(current density) = 1 / A=nqv, = A/ m*x
R=AV/l=pl/A
F, = ILxB

7=uxB u=I1A=1zr?=1/2evr = (e/2m)L = av/2(e/ 2m,)
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