VECTORS & TRIG

. )
sing = 22
hyp
cosO = adj
hyp
o
tang = 2P
adj
a’ + b? = c?
a b c

sin A - sin B - sinC
c?> =a?+ b?*—-2abcosC

MOTION
— d
v=-

t
17 — vf+vi

2
d = v;t + ;at?

Uf =7; + at

vf = vf + 2ad
FORCES

Fret = ma

E, =mg

Fy = F,, cos@
Fy = E,sin6

F. = ma, = m?

PROJECTILES

v, = vcosb

vy, = vsinf
Zvy

Ltotal = a

d, = vt
v? sin 26

g

MOMENTUM

p =mv

J=Ft

J = Ft = Ap = mvy — my;

Zpbefore = Zpafter

CIRCULAR AND
ROTATIONAL MOTION
v = ZTE =rw

a. = vr—z =rw?

a, =ra

Fo=ma, ="

r
2

= — k
tan 6 g (banks)

Ucritical = /9T

_ 6
w =—
t
6=wl+wf
2

a)fza)i+at
wf = W} + 2ab

1
9=wit+§at2
t=Fr=mrla=Ila
W =10

W 10 _
P=—=—=10
t t

L=Ilw

Z Lbefore = Z Lafter

ZTclockwise = ETcounterclockwise

1
= —Jw?
> w
2 1 2
KET‘Oll = EI(A) +Emv

K Erotate

ENERGY

KE = mp?

MACHINE IMA’S

. . length
incline = —
height
ef fort arm length
lever = 1 9
load arm length
T D
wheel & axle = “wheel = Zwheel
Taxle Daxle

pulley = # support ropes

2nr

SCrew = —
pitch

SPRINGS & SHM

F =kx
1
Wspring = PEe = Ekx2
_— 1
f
m
Tspring = 2m ;
T, 2 L
dulum = 410 [—
pendulum g
_ 21 —>
W= = nf
v, = —Aw sin wt
Vmax = Aw
a, = —Aw? cos wt

— 2
Amax = Aw

Vescape =

GM

Vorbit = |7

_ —11N-m?
G =6.67x10 T

T? = Kr3

s
K =297X1071°

2
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WAVES & SOUND
v=Af
Vsound = 330? +.6

| F
v miL

L_P__P
A A4mr?

I
p = (10dB) log—
Iy

m/s
°C

I
AB = (10dB) logI—2
1
f f v+ U
P75y — o,
fo= %(string, open tube)n = 1,2,3, ...
fn = S(tube open one end)n = 1,35, ...

A
sinf = D (square opening)

A
sinf = 1.22 D (round opening)

PROPERTIES OF FLUIDS

_m
P=y
P_F

A
P = pgh

P, = P, + pgh(absolute)

P, — P, = pgh(gauge)
F_F

Ay Ay

Fg = Wrpia = mg = pVg

p141v1 = prA,v;

P, + %pvf +pghy = P, + %pV% + pgh;

THERMODYNAMICS
AU=Q—-W

3
AU = EnRAT
W = PAV = nRAT (isobaric)

V.
W = nRT anZ (isothermal)
1

3
w = —EnRAT(adiabatic)
PV;Y = P,V (adiabatic)

3
Qv = GynAT(Cy = ER)

5
Qp = CpnAT(Cp = ER)

PROPERTIES OF SOLIDS

_m
P=y
P_F

A

_ FL,

" AAL

_ FL,

T AAX
AP = BAV

— 7

Q = mcAT (same phase)
Q = mLs(fusion)
Q = mL,(vaporization)

e —aar_] AL = aL,AT
" T mol-K AV = BV,AT
W -0 Q , kAATt
Eff = on o 1 o (real engine) Q — 5
T,
Eff =1- T—C (carnot engine) _AATt
h R
T,
Qe = —= (carnot engine) Q = ecAT*t
o T =5.67X10"8 J
AS=2 7= s-m?-K*
T
CoP = Qe (air conditioner) CONSTANTS
W m
g =9.80"
S

COP = % (heat pump)

PROPERTIES OF GASES
PV =nRT = NkT

J
R = 8.31m0l - K]
k =1.38X10 23}
PVy = PRV,
Vi 1
T, T,
1 )
E=§mvrms 2kT

M,gren = 5.98 X 10%*kg
Tearth = 6.38 X 10°m

¢ =3.00 x 10%%

my+ = 1.67 X 107*"kg
Me- = 9.11 X 10731 kg
qp+ = 1.602 x 1071°C
go- = —1.602 x 1071°C
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