Kinematics One Dimension
Vavg = d/At
Vyavg = AX/At = (X¢-X;)/ At
vy = dx/dt
Bxavg = AV/AL = (Vyrvyi)/ At
Vavg = /2 (Vi +vy)
Vxf = Vxi T ax t
X=Xt Vvit+Y%a,t
Ve = Voo T 2 a (X~ X;)

X¢=X; + 1/Z(Vf'"‘Vi)t

Projectile Motion
Vxi = Vxf
Xf = X; T Vyit
Vyf = Vyi T ayt
ye=yit vyt + v ay‘[2
Vyf2 = Vyi2 +2ay (v yi)

ye=Yi+ 72 (Vyrtvy) t

Vectors
If @is the angle the vector, V, makes
with the x axis then the components of V
are:
Vi =V cos(0)
V, =V sin(0)
V=V2+VAH"?
tan (0) = V,/Vy

Quadratic Formula

at> +bt+c=0

_—b++b’-4ac
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Newton’s Laws and Forces
(Note Bold Symbols Represent Vector
Quantities)
>F=ma
Fap =-Fga
F,=mg
mm,
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F, =6~
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Fe= i Fx

Uniform Circular Motion

v=2mnr/T
a.=v'/r
T=1/f
a, = d|v|/dt

Circular Motion and Gravitation
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Work and Energy

wW :IFdl’cosH:J-IE o dF =FArcosd = F e AT



AeB=AB,+AB, +AB, = ABcosd

KE = Yamv?2
Wnet =AK= KFKi
U, =mgy (gravitational potential

energy)

U, = 1/2kx?

E=K+ UgtU, (total mechanical
energy)

Wother = K¢+ Ugp + Ugp — K — Uy — U =
E;—E;

Ki+ Uge + Uge= K + Ui + Uy

Momentum
p=mv
AP =[Fry  dt=F, At

external auerage
Pinitial = Pinal
Py + Py = Bis + Py
Two body collision in one dimension (could be
generalized for multi body)
MV +MyVy = MV + M,V
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Angular Motion

do

o =—
dt
do
oa=——
dt
w; =0 +at

0, =0, +a)it+%at2

o’ =w’+2a/(0; - 0)

0, =6, +%(a>f + o)t

s=rd

Vi =lw

a=ra

I =Zmiri2
1

|<R=5|a>2

|7 |5/ < F |=rFsind
ZZ':Ia
|L|=/Fx pl=mvrsind

= dl:total
Zrext - dt

L[otali = Ltotalf



Oscillatory Motion

F~=-kx
U, =%k x*
2
X k
d ’ =y — X
dt m

X(t) = Acos(at + @)
T=1/f ©=2nf=21/T
o *=k/m

E:Usmax:Us+K

Wave Motion

y(x,t) = f(xFt)
y = A sin (kx- ot+@)
k=2 n/A
v=w/k=1fA

v2 =Fr/p

y =2 A sin(kx) cos(wt) standing waves

Electrostatics
e=1.6x10"C

ke =8.99 x 10° N m%/C?
€0 =8.85x 102 C¥/(Nm?)
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surface
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AV =AU /q=—|E-ds
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AV =—E -AF
W, =—AU = —gAV
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Capacitance
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Circuits
40

dt
R_AV_V_Ad

| | A
p=pll+a -T)]
P=IAV =1V

Ry =R +R,+Ry +...

Magnetism
o =4nx 107 Tm/A

E, —quxB - IdT xB

F; =/ q|vBsinéd
mv
r=—
qB
i=I1A
7=ixB
B /bl
2
E::UOIIIZ
| 2ar
dé—ﬂldszxr
4 r
§B-d§ =1,

Faraday’s Law

D, :jé-dA: BAcosd

do,
dt

V =-N

Work and Energy
W :J'Fdl‘cosezj'lE o dF =FArcosf=F e AF

AeB=AB,+AB, +AB, =ABcosd

KE = 4my?2

Wit = AK = KK

U, =mgy (gravitational potential
energy)

U, = 1/2kx’

E=K+ UgtU, (total mechanical
energy)

Wother = K¢+ Uge + Uge — Ki — Uy — Ui =
E:—E;

K¢+ Uge+ Uge =K + Uy + U



