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x− x0 = v0 +
at2

2
= vt− at2

2
=

(v + v0)t
2

(1)

v2 = v2
0 + 2a(x− x0) (2)

v0,x = v0 cos(θ0); R =
v2
0 sin(2θ0)

g
(3)

fs,max = µsN ; fk = µkN (4)

K =
mv2

2
; Emech = K + U (5)

W = ~F · ~d; W =
∫ ~rf

~ri

~F · d~r (6)

Fs = −kx, Us =
kx2

2
; Fg = mg, Ug = mgy (7)

F (x) = −dU(x)
dx

(8)

P =
dW

dt
; P = ~F · ~v (9)

~rCM =
1
M

n∑
i=1

mi~ri; M =
n∑

i=1

mi (10)

~p = m~v; ~Fnet =
d~p

dt
(11)

ac =
v2

r
= ω2r; aτ = αr (12)

I =
∑

mir
2
i =

∫
r2dm; I = ICM + Md2 (13)

K =
Iω2

2
; L = Iω; τnet = Iα (14)

~τ = ~r × ~F ; τ = rF sin θ = rF⊥ = r⊥F (15)

W =
∫ θf

θi

τdθ (16)

~l = ~r × ~p = m(~r × ~v);
d~l

dt
= ~τnet (17)

F

A
= Y

∆L

L
;

F

A
= S

∆x

h
(18)

Fg = G
m1m2

r2
12

; Ug = −GMm

r
(19)

g =
GME

r2
; vesc =

√
2GM

R
(20)

x = xm cos(ωt + φ); a = −ω2x; T = 2π/ω (21)

ω =

√
k

m
;ω =

√
κ

I
;ω =

√
g

L
;ω =

√
mgh

I
(22)

y(x, t) = ym sin(kx− ωt); λ = 2π/k; (23)

v =
λ

T
= λf ; v =

√
τ

µ
; v =

√
B

ρ
(24)

I =
Ps

4πr2
(25)

β = (10 dB) log
I

I0
, I0 = 1.0 · 10−12 W/m2 (26)

f ′ = f
v + vO

v − vS
(27)

y′(x, t) = [2ym sin(kx)] cos(ωt); f =
v

λ
= n

v

2L
(28)

∆L/L = α∆T ; ∆V/V = β∆T ; (29)

PV = nRT = NkBT ; kB = R/NA; (30)

Q = mc∆T ; Q = ±LT ; W = −
∫ VF

VI

PdV (31)

CP = CV + R;PV γ = const; γ = CP /CV (32)

e =
Weng

Qhot
; eC = 1− Tc

Th
(33)

Nv = 4πN

(
m

2πkBT

)3/2

v2e−mv2/kBT (34)

P = P0 + ρgh; B = ρfluid gV (35)

————————————————–

G = 6.67× 10−11 N ·m2/kg2; RE = 6340km (36)

Icyl =
MR2

2
; Isph =

2MR2

5
; Isph.shell =

2MR2

3
; (37)


