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Constants and Units

k=10% u=10° n=10"°

¢ =3.0x10% m/s

g = 9.80 m/s?

Mathematics
Quadratic equation:

ax’+bx+c=0

‘= —b ++/b? - 4ac

2a

Trigonometry

X +y?=r’ sind=y/r

cos0 = x/r

tand = y/x
' y ino
tand = sihY
0 cos 0

X
Calculus:

d n n-1
—(a-t')=a-nt
dt( )

n+1

X

[ x"dx =
n+1

Translational Kinematics

Three dimensions:
r=xi+yj+zk

Y/ —A_F—_é__i V—|imA_F—d_F
YOOAt G-t a-0 At dt
2 AV _V,-Y, 4 lim AT _ 4V
YAt -t a-0 At dt
One dimension:
AX . Ax  dx
VW =—" vV, =lim—=—
' At A0 At dt
a,, =2 a, —lim2Ys _ IV,
AL a0 At dt

Constant acceleration in one dimension:
1
X=X, +Vy,t+-at?
2
V, =V, +a,t

vZ, =V, +2a,(X—X,)

X

Uniform circular motion:

a=—
r

Particle Dynamics

<
fS‘HSN} N = normal
f,=pN force

Relative Motion

Vop = Vo +V,, (PA means P relative to A, etc.)

Work, Kinetic Energy, Potential Energy

B
W=F-§ W =[F-.ds
A
YF =ma
W =mg A-B=|A| |B| cosf
Kzimv2
2
W =AK =K, - K, E=K+U

AE=E,—E, =W,

U, :%kx2 F, =—kx
(spring)
U, =mgy (gravity)

power= W _ gy
dt

Momentum and Collisions

1

rcm :izmiﬁ vcm :_Zmi{}i
M i M i
|3:Zl_ji :Zmivi :Mvcm lfeXt:(jj_T

MyVy; +MyVo =MV +MyVyg
(conservation of momentum)

Yovz +imvz = tmve +imv?
2 1Y 1i 2 2V 2i 2 1Y1f 2 2V2f

(elastic collision)
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Rotational Kinematics

de
0=—
dt
V=0r

1
e=%+m4+5m2

m=

o’ =0 +20(0-0,)

0, +ot

do
o=—
dt

v? )

a, =ar ay=—=0r

constant acceleration a

Torque and Angular Momentum

>
X

@
I
>
ve]]
2,
>
D

T=FxF
I=Fxp
o dv
T=—0

dt
L=1lw
T=la

Special Relativity

Lorentz transformation

X' =y(x—vt)
y' =y
1
7' =z V= v
1--%
t' =y(t—vx/c?) ¢
L=L,/y At = yAt,

Relative velocity formula for motion in one
dimension:

Energy and momentum:
m = rest mass
p=ymv
E=K + mc?=ymc?®

E2 :C2 p2 + m2C4



