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Kinematics

i = i + ¥, relative velocities

Dynamics

Fo < p,N

|w

=mg, g=98m/s

Fie = N

Uniform Circular Motion

(tangent = 0

|
Vradial = 0 l”l.u.n.;ent = %

Gravitation

Fy

— GMm
= 240

, G=6.67x1071

Nemd
kg

Work and Energy

_BMm

Wg = FAscos¢

KEp = tmv*||U, = r

mgy, if r ~ R,

aEn]:ri.]:tg;} = —kz

{KE1+UE1 +U,1+Wt=KEg+Ugg+Uﬂ

WF — _ﬂUg

_ 2GM
— R
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Linear Momentum

Aj= (T F) A

BEF=D: Piuitinl-__Fﬂ.n-u.l}
ext

if elastic mﬂiaiun, KEiJJj_Li.] = HEﬁnﬂ, E= &:—:ﬁl = 1 for 1-dim

(U1 + ¥ = ug + 1, for 1-dim, 2-body, elastic m]]iaiﬂnﬂj

[ -

maimy
"y ] yﬂm

iy

'if §F = 0 & pyystem = 0, then Az, =0 (X myz; = 3 myz))

Rotational Motion

a8
At
-]
At

w=2nrf

A6 = wot + Lat?

w=wy+at

w? = w} + 228

circular
==
maotion

Oradia]l = —TW
ﬂtm;m = ¥
mmgmt = i

As =rAf

r

'I"FJ_

rFgin ¢

. AL

ET—E

L=rpging=r,p

if 37 = 0, Ligitia1 = Ling)
axt

rigid rotator

about O, 'r=

¥ is stat. pt. or c.m. )

W = W}

L= Igw

ET = Igrﬂ

piaudo)

* om OF

+ Wr about o

KE=KEr o + KEg spous o

|Wr = TAfBcos ¢

jP=ﬂucus¢

I'=% mr}

I]narp = m’a

— 2
Il]:lham = gmr

. |
Il:}'li.nd.l:r = gmnr
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7= 2| Puster = 1000 kg/m?

| APauia = PasagDY

Pum = 1.013 x 10° Pa || Plebwlute) = p . APE) || B = po o0 g Vissplaced

=%=A1U1=Aﬂﬂz fﬁ +pgy1+%wf=ﬁ+pgm+%pu§

Vibration and Waves

B = §mv? + 3ka? = JkA?
IASS-8pring: ﬂ=:|jd1,r‘id_ﬁ_gi y W ‘/-E

a = —ulz

z(t) = Asin(wt + §)
gimple pendulum: T =2«

physical pendulum: 7" = 27

mass-Spring: y(t) = wAcos(wt +4) , tend==5=

a(t) = —w? Asin(wt + 6)

fa=n(F), n=123,... | |T=Z (if spherical wave, S = 4nr?)

string:
v=,/L pu="2 I = 2m2upfiA®
L M L

Sound

Veouna = 3314/ 2% [m/s]||8 = 10log £, Iy = 10~12 W/m?, I = I,10%

fa=n(F), n=1,203,..., open |
pipes: | fooat = |fi— fol || s = A&, L5 S
fa=m(%&), m=13,5,..., closed
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Temperature and Kinetic Theory

Te=5Tr—32) || &=2=4, R=8.315J/(mol - K)

Te =Te +273.15 || 1atm = 1.013 x 10° Pa |

K Bgus motec = 3% = 3587 || U = /T | ks = R/N4, Ny = 6.022 x 10% mole~ ||

Heat

Qo change = McAT Q> 0, absorbed -
J (Q + W fﬂnj)ls =0 ’ JQWEV = hA {Tm - nu.rf]

Qphase change = TMLgry | ¢ < 0, released

—
‘ Qeana = —kAAT 1 cal = 4.186 J Conter & 2100 = 1 cal/ (g - C°)

‘ Qruﬂ = ecA fﬁ:‘m T‘:ndy mﬂ) o= 5.67 x 10~8 Wf{mﬂ . K‘) L-FF.HEOJ = 80 mf‘,{y
Thermodynamics

AU =Q — W ™) 1gt law Wap—o = PAV W >0, done by

W = area under PV curve wﬂm=nm‘m(%), ideal gas || W < 0, done on

l

AU = nCy AT, ideal gas

Qav=o = nCyAT || Cy = 2R, monatomic ASpe =38 ; ‘

l Qap=o =nCpAT || Cp=Cv + R || ASis >0, 2nd law

—

PV7 = const., v = £2, adiabats

‘_..!

—

AUgyete =0 —Qu _ Ty
ycle D Tw
£ = E‘%’ heat engine

T

K= —%"‘, refrigerator
I AScycre =0 KCamot = Fp

T
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