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Mathematics

Quadratic equation:

ax, +bx+c=0

‘= —b++vb* —4ac
2a
Trigonometry
X +y =r’ sin0=y/r
cosO = x/r
tanf = y/x
' y in0
tan0 = S
0 cos0
X
Calculus:
d 4
—(a-t")y=a-nt"
” (a-t’)
n+l
[ x"dx ==

n+1
Constants and Units
k=10°,p=10° n=10"

c=3.0x10%m/s
g=9.80 m/s’

Translational Kinematics
Three dimensions:

F=xi+yj+zk

v _A_F_FZ_FI V_imA_F_d_F
At t, -t a0 At dt
3 _A_Y, - g_imA_F_d_\7
OOAt t, -t A0 At dt
One dimension:
AX . Ax  dx
View = v, =lim—=—
’ At a0 At dt
Av Av, dv

a,,, =—>= a, =lim
’ At A0 At dt

Constant acceleration in one dimension:

14
X=X, +v0xt+;axt

vV, =V, tat
2 2
Vi, =V, H2a,(X=X,)

Uniform circular motion:

Particle Dynamics

N = normal

>F =ma f,<uN
force

W =mg fe =N
Relative Motion

Vpa = Vpg + Vs (PA means P relative to A, etc.)

Work, Kinetic Energy, Potential Energy

W=F-§ w :ilf-d§
AE:W ‘é‘ cost Kzimv2
W=AK =K, -K, E=K+U
AE=E.-E =W_
U, :%kxz (spring)
U, =mgz (gravity)

Power= —=F -V
dt
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Momentum and Collisions

J=]F dt=F _At=Ap (impulse)

m= ap i_; vcm Lz“rni{;i
M i M i

o
Il

™
3
=
Il

P=Xp=Xmv.=Mv_ F _dp
P i (] cm ext dt

I

MV +Myvy =My + MV,

(conservation of momentum)

1mv2+1mv2 —1mv2 +1mv2
2 111 2 220 2 1V1f 2 2V2f

(elastic collision)

Rotational Kinematics

de do
0=— o=—
dt dt
V2
v=or a; =ar ay=—
r
1
0=0,+o,t+—at
2
0 =0w,+at constant acceleration a

o’ =] +2u(0-0,)

Torque and Angular Momentum

T=FxF
I=Fxp

. dY
T=—

dt
‘Ax§‘=‘ﬂ‘§‘ﬁm3

Special Relativity

X' =y(x—vt) Lorentz transformation
y' =y
1
7 =z V= V2
-
t' =y(t—vx/c%) ¢
L=L,/y At = yAt,

Relative velocity formula for motion in one
dimension:



