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 Trig
sin¢9:E , cosH:E
c c
tanH:%
C
d
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0 c-=a“+b

b

e Quadratic Formula

ax® +bx+c =0 has solutions:

‘o —b++/b?—4ac

2a

e  Misc. Formulas
Circumference of acircle ; 2ar

Area of a Circle : zr®
Surface Area of a Sphere: 4ar?

Volume of a Sphere: gm‘?’

Volume of a Cylinder: hzr?

* Derivatives
d 4
—Ix")=nx"(n=#0
OIX( ) (n=0)
%(cos ax)=—asin ax (ax in radians)

di(sin ax): acos ax (ax in radians)
X

d 1 d ax | _ ,pax
&(Inx)=; , &(e )=ae

_ d _ df(g) dg(x)
Chain Rule.&(f(g(x)))— dg  dx

* Integrals

'x”dx:ix”“+c
J n+1

. 1
e¥dx=—e*+C
. a

.%:Inx+C
X

sinxdx=—-cosx+C

cosxdx=sinx+C

e Conversions

1liter =1x10°m* , 1ft=0.3048m
1mile =1609m , 1mile perhour =0.447"/;
1Imm=0.00lm , 1g=0.001kg

* Units
Velocity — 9%, =%
Acceleration — 4%/, =/,
_k
Force — Newton (N) ="/,

M omentum— 97/
Torque— N-m

Angular Momentum— ™/
Sl Units[mass, length, time] =[kg, m, s]
* Constants
G=6.67x10"" .2
9=9873
7 ~3.1416
e~2.718

3

df (x) N dg(X)  RadiusEarth =6.4x10° m

Distributive Rule :di(f (x) + g(X)) =
X

dX  MassEarth=5.98x10%* kg
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* One Dimensional Motion e« Dot Product
disp lacement = Ax A=Af+Aj+AK
L AX X, —X S nf.R LR
average velocity =V =~ =~ B=B,i+B,J+Bk
>4 A0I§=(AXBX+AyBy+AZBZ):|A||B|0059
AV v, -V,

average acceleration=a =—
At t, -t

Frictional Forces
|:sfmax = /us I:N ’ I:k = /,lk I:N ' zus > /,lk

Work and Energy
Work Energy Theorem —» W, = AKE

v(t) = ? (instantaneous)

* Motion with constant a One Dimension, F constant W = FAX
(one dimensional)

(instantaneous) KE=Smv? . AKE= KE, - KE,

MoreGenerally : W = '[IE- dr

n

1
X(t) = X, +V, t+ > at’

v(t)=v,, +at , a(t)=constant

2

Power: P = aw (Watts)
Vi =vi +2a(X—X,) at

o ' 1-D:P=Fv
* _ Projectile Motion  Potential Energy

For motion over level ground : < du (x)

L U(X)=U,(x,)- [Fdx , F(x)=-
v, sin(26,) ; dx
Range = =———= °
g _ ' Gravity of Earth's Surface : U(y)= U, +mgAy

* X-YPlane Motion (with General Expression for Gravitational Potential :

constant acceleration)
X(t) = x, +V, t+%at? u(r)=-

v (t)=v,+at , a. t)=a, (constant)
y(t) =y, +V,t+ Hat?
v,(t)=v,+at , a,t)=a, (constant)

GM,M,

For Springs : U (x) :%kx2
* Conservative Energy Systems

e Circular Motion E, = K+U (constant)
ArcLength = RAG
do * Kepler’s 3" Law, Force Grav.
W=—, Vyu = R 2 3 ? »
. L) _[R T _4r
T:%:Z—” w=24 T,) \R) ' R GM
¢ ~ —GM M,

2
a VE = Rw? I:gravity - rz

centripetd =



