Formula sheet

g=9.81m/s> G =6.67 x 1071 Nm?/kg?
N4 = 6.022 x 10?2 things/mol

kp =1.38065 x 10723 J - K~1 =8.6173x 107 %eV . K}

4 .
sphere V = gmﬂd A = 472

—b+ Vb2 — dac

az’® + b’ +c=0=z =
2a

1 1
sinoc:l:sinﬁ:QSini(a:I:B)cosi(a:F,B)
1 1
cosoc:i:cosﬁz?cos§ (a+B)cos§(a—6)
¢ =a®+ b2 — 2abcos by,
— sinax = acosazx — cosaxr = —asinax
dx dx

1 1
/cos ardx = — sinax sinaxr dx = —— cosax
a a

1
sinf ~ 6 cosf~1— 562 small 6

A7 =75 — T
d= |J:1 — $2|
b= |b| = |bz| one dimension
7=1x% one dimension
b= by T one dimension

speed = v = |4

. A7 dT
v= lim — = —
At—0 At dt
Avge  dug d [dx d?z
a; = lim =—=—|—)=—
At=0 At dt dt \ dt dt?
tf tf

Avy = /az(t) dt Az = /vz(t) dt

t; t;
15
x(t) = x; + vg,it + 5azt
vz (t) = vz, + agt
vif = v%i + 2a. Az

Az,ramp = gSIN 0

AUC = mgAx
%z _ M2
a2y mi

1
Freech = K+U K = 5mv2

AE = AK + AU =0 non-dissipative, closed

Ap=0 isolated system

jr =P; isolated system
p=mu
Avs ¢
M = Avy,z s
J=Ap
e (%) vi1 + (%) vg; 1D elastic

2my ma —m1 .
vof=——"—/]vi; + | ———— Jv2; 1D elastic
2f <m1 +m2) L (m1 +m2) 2

AFE =0 isolated system

U1 = U — U1 relative velocity

vig = |U2 — U1| relative speed

_ F - Fext S dp
R k- el DLEE
J= Z ﬁ) At constant force

ty
J= /Zﬁ(t) dt time-varying force

2

ﬁ12 = 7F—)21 Fgrav = —mg Fspring = —kAx

AE =W
1 2
AUspring = Ek (z — z0)

p=
dt

P = Foxt x vz one dimension
W = (Z ﬁ) Axzp constant force 1D
Tf
W = /Fx(:v) dz nondiss. force, 1D
x;
Rotation: we use radians

s =0r < arclength

do vt dw
w=— = — o= —
dt r dt
2
at = ar tangential ar = —— = —w?r radial
r
v = Tw v =0



(FlsZ)max = ;LSF{LQ
Ply = Py
A=A, +A,=A i+ Ayj

A.-B=ABcos¢ = AyBy + AyBy

W=F. A7p  const non-diss force
O

W= /ﬁ(f") -d7 variable nondiss force
7

J launched from origin, level ground

gz?

y(z) = (tanbo) z — 721)3 e

v?2 sin? 6;

max height = H = +——
29

Range — R — 1)1-2 sin 26;
g

(Fi)max = ps F Ffy = puFy

fluids:
P=F/A
P(d) = Psurface + pgd
p=M/V
F F:
Aii = ILTZ Fiz1 = Faxg hydraulics

B = buoyant force = weight of water displaced = p¢Vgisp1g

P = Pgauge + Patm
thermal stuff:

PV = NkpT = nRT
T(K)=T(°C) +273.15°
Q = mcAt ¢ = specific heat no phase chg
Q=+mL phase chg

~
Il

K3

I. = Icom +md? axis z parallel, dist d

L=rxp=1I&
1

K = 5[0,12 =L2/2I
1 2 1 2

AK = -Iw% - Z1w?=W= [ 7do
2 2
dw
—_— = TWw
dt

T=rFsinl.p =r, F=rF|

. . dL
Tnet:ZTZIa:E

1 1
Ktot = Kcm + K’rot = §m'l)2m + 511.02

Zmirf = /7"2 dm = kmr? I =mr? point particle

Oscillations:

1 2
r=l_2m oy
f w T
z(t) = Asin (wt + ¢;)
d
v(t) = d—j = wAcos (wt + ¢;)
d2
a(t) = ﬁf = —w? Asin (wt + ;)
w(t) = wt + ¢;
2 2
a=—wlz d—x = —w?z d—e = —w?f
dt? dt?
1
E = —mw?A?
2

w = +/k/m spring.
2my/L/g simple pendulum

2m+\/I/mglem  physical pendulum

Waves:
y= f(zx —ct) along +x y = f(z+ct) along-x

y(z,t) = f(z,t)Asin (kx — wt + ¢;)

y(z,t) = 2Asinkx coswt standing wave

A A
nodes at z = O,ig,:t)\,:t%

v =
1 2 2 1 9 2
Pav=§,u)\Aw /T:E;LAw c
o%f 1 o%f
8z2 2 Ot
2L
fn= n_nv Ap=— n=1,23... strings & open-open pipe
A 2L n
4L
fn= ni)\v = % An = . n=13,5... closed-open pipe

Isolated systems: p, E= K+ PE, L are all conserved.
Static equilibrium: Y F=0 and ) 7=0 about any axis.
Elastic collision: KE and p are both conserved.
Inelastic collision: only p is conserved, not KE.

Derived unit Symbol equivalent to

newton N kg-m/s?
joule J kg-m?/s2 =N-m
watt W J/s=m?2 kg/s3

Power Prefix Abbreviation

10—12 pico P
109 nano n
10-6 micro 0
1073 milli m
10—2 centi ¢
103 kilo k
106 mega M
10° giga G
1012 tera T

VT/pu  p= Mgtring/Lstring T = tension strings



