Physics | Formula Sheet

Translational Motion
Ax= x; — x; (displacement)
Vaverage :AX/ At

aaverage:AV/ At

Given x(t)

v(t) = dx/dt

a(t) = dv/dt = d’x/dr’

Kinematic eg-ns with const. Acc.:
v(t) = vortat

x(1) = xo+ vost +(1/2) at’

Vo= vax2 + 2a(x — xp)

Newton 2" law
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Frictional Forces:
Fg <usFy
Fi = wky

For springs:
F=-kx
Ulx) = (1/2)kx’
Linear Momentum and Impulse
p=my
J = [Fdt=F, At
For elastic collision:
ﬁA +ﬁ3 :ﬁIA""ﬁIB
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For 1-D elastic head-on collisions:
v, =vy=—(V',—v';)
Work and Kinetic Enerqgy
W = Flcos0
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Kivans = (1/2)7’)’1\/2 y Ko = (1/2)]602
Koo = (1/2)Icp@’+ (1/2)Mveri

Work-Kinetic Energy principle
Whet = AK

With non-conservative forces:
AK + AU = Wyce

Centripetal acceleration:

ar = V'/R; ap = &’ R

Rotational Motion
AG= 6, 6,

o= do/dt

a = dovdt

Given (1)

w(t) = d 0/dt

o(t) = davdt = d°0/dt’

Rotat. kinematic eq-ns with const.
anqular acceleration

a(t) = o,+at

o) =0+ o, +(1/2)at

& = +2a(6-6)

Rotat. Newton 2" law

Z?=I&
Za_dz
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Angular Momentum

L=Fxp; L=1d

1= miR;?

Torgue

fzfxﬁ‘; 7= rFsin0

Potential Enerqgy

AU =U(x)-U,(x,) :—dex

F(x) =-dU(x)/dx

For gravity on earth's surface:
Fo=mg

U(y) = mgy

For gravity in general:

F, = - GmMg/R’

U(r) = - GmMg/R

9=9.8m/s’ ;G =6.67x 10" N.m’/kg’

Total mechanical energy:
E,=K+U

Power

Pug =W/, P=dW/dt; P=Fev

Equations connect. trans./rotat. motion
Vi = R

a,,=Ra



Center of Mass
Fom = 2Zmit; /M
ZFext = Macm

Differentiation:

dx"/dx = nx""! (n # 0)
dcos(x)/dx = -sin(x) (x in radians)
dsin(x)/dx = cos(x) (x in radians)

Right triangle:

sin 8= a/c
cos 8= b/c
C a
tan 0= a/b
C=d+ b
0

Kepler's third law:
T°/R® = 477/GM,,,

Integration:

n+l
X
Ix”dx =

n+1

+C

Quadratic Formula:
Ax> + Bx + C =0 has solutions:

e —B++B?-44C

24







